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Introduction:

Epilepsy is one of the most prevalent chronic neurological disorders, characterized by recurrent seizures resulting from
excessive neuronal activity. Long-term, often lifelong, treatment with antiepileptic drugs (AEDs) remains the mainstay
of therapy. In recent decades, significant advancements have been made in the development of second- and third-
generation AEDs with improved pharmacological and clinical profiles.

Methods:

A comprehensive literature review was conducted using data from randomized clinical trials, systematic reviews, meta-
analyses, and national and international treatment guidelines. The analysis focused on pharmacodynamic and
pharmacokinetic properties, mechanisms of action, clinical efficacy, adverse effect profiles, and therapeutic advantages
of newer-generation AEDs.

Results:

Second- and third-generation AEDs (such as levetiracetam, lacosamide, perampanel, brivaracetam, and others)
demonstrate improved safety, better tolerability, reduced risk of drug—drug interactions, and enhanced efficacy in various
forms of epilepsy, including pharmacoresistant cases.

Discussion:

The findings support the clinical utility of newer AEDs within individualized treatment strategies. Nevertheless, important
considerations remain regarding drug selection based on seizure type, comorbidities, age, and cost-effectiveness.
Conclusion:

New-generation antiepileptic drugs offer promising opportunities for personalized epilepsy management, contributing to
better seizure control and improved quality of life for patients.

Keywords: epilepsy, antiepileptic drugs, second generation, third generation, pharmacotherapy, efficacy, safety.

INEAUATPUALA KOJITAHBIUIATBIH KA3IPT'T SITUJIEIICUAT A KAPCBI ITPEITAPATTAP

IMugens JLU.}, Kum T.B. !, HukomnaeBa T.JI. %, AcanoBa C.H. !,
Iamxues U.P. 1, Kymepoaii M.M. !

Kommepyusanvix emec axyuonepni kozamvl «Kapazcanov: Meouyuna ynusepcumemi»,
Kapaszanowl, Kazaxcman

Kipicme:

Ormencus — JXyHKe KYHeCiHIH eH Ui Ke3AeCeTiH CO3BUIMAIIBI aypyIaphIHEIH Oipi. O HeHpoHIapABIH MaMagaH THIC
KO3Ybl HOTIDKECIHJIE KaWTalaHATHIH yCTaMallapMEH CHIATTANalbl. DIIJICTICHSIHBI eMACYIe HEeTi3Ti ofic peTiHIe y3aK
Mep3iMai, Kui eMmip OOWBI KYPTi3ieTiH AOpiNIK Tepamust — SIencusFa Kapcel mnpemapattapasl (OKII) xommany
yeoabitanel. CoHrel KbuTIapsl DKII-HBIH ekiHImi jkoHe ymriHmI OyeIHZApBIHA KATBICTHI €JeyIi JKETICTIKTepre KOl
JKETKI31III1.

ogaicrep:

3eprrey OapbiChIHIA paHIOMH3ANMSIIAHFAH KIMHUKAJBIK 3epTTeyJep, XKyHernl Momyinap, MeTaaHalu3Iep, COHAa-aK
YITTHIK J)KOHE XaTBIKAPAIBIK KIMHAKATIBIK YCRIHBIMIAP HETi3iHae ofeouerTepre moiy xacanasl. JKana Oysrr DKII-HEH
(hapMaKoIMHAMUKAIIBIK, KoHE (hapMaKOKHHETHKAIIBIK KACHETTEPi, acep eTy MeXaHU3M/epi, KIMHUKAIBIK THIMIUTITI MEH
Kayinci3aik OeifiHi TalaaHIbl.
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Hoatuxenep:

Exinmi >xone ymiiHmi Oysrara skataThiH DKII (MbIcaibl: JeBeTHpaneTam, JaKocaMul, iepamIiaHet, OprBaparieTaM >KoHe
1.0.) Kayinci3aik AeHreii )KoFaphbl, )kaHama dcepiiep JKHUIUITT TeMeH, ASPIIK e3apa opeKeTTecy Kaylli a3 yKoHe apTypii
SIIIETICUS TYPIIEPiHIC THIMILIITI dKOFaphl €KSHIITT aHBIKTAJIHI.

TanakbLiay:

Hotmwxenep 3amanayn OKII-Hbl JKeKelneHIIpiIreH emaeyniH Oip Oeniri periHAe KONAAHYABIH KIMHHKAJIBIK
MaHBI3JBUIBIFBIH pacTaiibpl. AJaia ycrama TypiHe, KOCHIMIIA aypyiapFra, jKac epeKIIeNiriHe KoHe SKOHOMUKAIIBIK
TUIMIUTIKKE OalIaHBICTHI IperapaT TaHIay/IblH ©3€KTIJIT caKTalaIbl.

KopbITbIHABL:

JKana OybIH SmUIIETICHSFa Kapchl IOpiiep JKEKEICHAIPUITeH eMJiey TOCUIIEpIH JKETUIIipyre MYMKIHIIK Oepenmi, Oy
ycramasapabl )KaKkchl OaKbliIayFa KoHe MallMeHTTeP/IiH eMip canachlH apTThIPYFa BIKIAN eTe/i.

Tyiiinai ce3zmep: smwuencus, SHMIIENICHUSFAa Kapchl Ipenaparrap, €KiHIIi OyblH, YHIiHIm OybIH, (apmakoreparus,
THIMJIUTIK, KAQyITCI3/IiK.

COBPEMEHHbLIE ITPOTUBOSITWIEIITUYECKHNE
CPEIACTBA, UCITIOJIb3YEMBIE B ITEJIMATPUI

Mugens JL.U. !, Kum T.B. !, Huxomaaesa T.JI. ¢,
Acanosa C.H. %, Tagxues U.P. 1, Kymep6aii M.M. !

Hexommepueckoe axyuoneproe obuwecmso «Meduyunckuii ynusepcumem Kapazanowvly,
Kapazanoa, Pecnybnuxa Kazaxcman

Beenenne:

Onumerncus SABJISETCS OJJHUM U3 HaI/I60J'IeC PacnpoCTpaHCHHbIX XPOHUYCCKUX HEBPOJIOTrHYCCKUX 3a6oneBaH1/n71,
TpeOYIOIIUX JUTUTEIBHON, a HEPEeIKO MOXKN3HEHHON MeMKaMeHTo3HO! Tepanin. Hanbomee adpdexTuBHBIM TOIX0I0M K
KOHTPOJIIO SIWICNTHYECKUX MPUIMAIKOB OCTaeTcs MNpHMEHEeHHe NpoTHBodNmwienTuiyeckux mnpenapatoB (I[10I1). B
HOCIIeIHUE JecATUIeTHs HaOmonaercs akTuBHOe pasButue I[1DI1 BTOporo M TpeTbero HOKONEHMH, 00JaJarommx
YIY4IIEHHBIMH XapaKTEpPUCTHKAMH 10 CPABHEHUIO C IpenapaTaMy MepPBOro IOKOIECHHUS.

Meroabi:

[IpoBeneH 0030p COBpEMEHHON HAy4YHOW JIMTEPATYpPbl, BKIIOYAIOLIMN JaHHbIC PAHJOMH3HPOBAHHBIX KIMHUYECKHUX
HCCIIeI0BAaHUI, CUCTEMAaTHYECKUX 0030pOB, METaaHAJIM30B, a TAKXKE HALIMOHAJBHBIX U MEKAYHAPOIHBIX KIMHHYECKUX
pPEKOMEHAALMNA. AHAIM3UPOBAINCH (APMAKOJIOrMYEeCKUE CBOMCTBA, MEXAaHU3MBbl JIEWCTBUS, CIIEKTP IOKa3aHUM,
no6ouHble 3¢ dexThl U ocodeHHocTH pumMeneHus [1911 HOBBIX MMOKOJIEHUI.

Pe3yabTarhi:

VYCTaHOBJIEHO, YTO MpenapaThl BTOPOrO W TPETHEro MOKOICHUH (HAalpuMep, JICBETHPALeTaM, JaKOCaMHU, epaMITaner,
OpuBapaneraMm u Jip.) AEMOHCTPUPYIOT Oojiee ONaronpusiTHeIA Mpoduib Oe30MacHOCTH, JIYYIIYH0 MEePeHOCHMOCTH,
CHI)KEHHBIM PHUCK JIEKAPCTBEHHBIX B3aMMOJCHCTBUH M MOBBIIICHHYIO KIMHUYECKYIO 3 (PEKTHBHOCTh NMPH Pa3IHIHBIX
(dbopMax dMIUIeHChH.

O6cy:xaeHue:

[TomydyeHHsle  maHHBIE  MOATBEPXKTAIOT  LIEIECOOOPAa3HOCTh  MCIONBb30BaHUSA ~ coBpeMeHHBIX  [IOI1 B
WHIMBUIYaIM3UPOBAaHHOW Tepanmuu smuencui. OAHAKO OCTAaroTCAd aKTyaJbHBIMHM BOIPOCHI BBIOOpa mpemapara B
3aBUCUMOCTH OT THIIA IPHUIIAJKOB, COIYTCTBYIOIICH IaTONIOTHH, BO3pacTra HamdeHTa W (HhapMaKOdIKOHOMHYECKHX
(axTopoB.

3akiro4yenmue:

[IpotuBosMMIIENTHYECKHE TpEmapaThl BTOPOrO W TPETHETO IIOKOINEHHH OTKPBIBAIOT HOBBIE IEPCHEKTUBBI IS
TIEPCOHATM3UPOBAHHOTO MTOAX0/A K JIEYEHHIO SMMIIETICUH, 00ECTIEUHBasl yIyqIlIeHHEe KOHTPOIIS IPUCTYIIOB M TOBBIIIICHNE
Ka4ecTBa KU3HU MAI[NEHTOB.

KnroueBble ci0oBa: 3muiencus, NPOTHBOSNMICNTHYECKHAE IIpENapaThl,
(dapmakorepamus, 3pGekTHBHOCTD, OE30TIaCHOCTb.

BTOPO€ IIOKOJICHUE, TPETHE IIOKOJICHUE,

OAPMALISA KA3AXCTAHA

Introduction

Epilepsy is a persistent predisposition of the
brain to seizures, a condition that entails
neurobiological, cognitive, psychological, and
social consequences [1]. About 50 million people
worldwide suffer from epilepsy [1, 2]. Epilepsy
in children and adolescents is the most important
social and medical problem of our time.
Treatment of epilepsy requires the appointment

of long-term, and in some cases, lifelong use of
antiepileptic drugs. The better patients tolerate
the drugs prescribed to them, the more successful
maintenance therapy is. It is estimated that 30%
of patients with epilepsy have
pharmacoresistance to antiepileptic drugs [2].
Repeated seizures or uncontrolled seizures can
affect the quality of life of people with epilepsy.
The currently presented antiepileptic drugs have
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been clinically evaluated based on their ability to
block induced seizures in one or more preclinical
animal models of epilepsy. As a rule,
antiepileptic drugs block seizures caused either
by suppressing abnormal excitatory activity or by
amplifying the inhibitory signal in the brain.
When prescribing, it should be borne in mind that
the mechanism of action of almost all
antiepileptic drugs is a membrane-stabilizing
effect on brain neurons and CNS mediators [4].
Despite the wide range of existing antiepileptic
drugs, seizures continue in more than 25% of
children with epilepsy [3]. Traditional
antiepileptic drugs are not always effective
enough [3]. Therefore, at present, a large number
of works have appeared in the literature on the
therapeutic effectiveness of new antiepileptic
drugs.

Material and methods

The present review was undertaken to summarize
and critically analyze contemporary scientific
evidence regarding the clinical application of
modern antiepileptic drugs, with particular
emphasis on second- and third-generation agents
used in the management of epilepsy in pediatric
and adult populations.

A structured search of the scientific literature was
performed using the electronic databases
PubMed/MEDLINE, Scopus, Web of Science,
Cochrane Library, and Google Scholar.
Additional  Russian-language  publications
indexed in the Russian Science Citation Index
(RSCl/eLibrary) were also included to expand
the analytical scope of the review. The literature
search primarily covered studies published
between 2017 and 2025; however, earlier
landmark  publications were additionally
considered when they contained fundamental
data related to epilepsy classification,
pharmacoresistance, mechanisms of action, or
clinical application of antiepileptic therapy.

The search strategy incorporated combinations of
the following keywords and terms: «epilepsy»,
«antiepileptic drugs», «drug-resistant epilepsy»,
«third-generation antiepileptic drugs», «pediatric

epilepsy», «lacosamide», «perampanel»,
«cenobamate», «levetiracetam,
«pharmacokinetics», and «mechanism of
action».

The study selection process was carried out in
several consecutive stages. Initially, titles and
abstracts were screened to determine their

relevance to the subject of the review.
Subsequently, full-text articles were evaluated
according to their scientific relevance,
methodological rigor, and clinical significance.
Preference was given to peer-reviewed original
studies, randomized controlled trials,
observational studies, systematic reviews, and
meta-analyses investigating the efficacy, safety,
tolerability, pharmacokinetic characteristics,
pharmacodynamic  properties, and clinical
applicability of contemporary antiepileptic
agents.

Duplicate publications, conference abstracts
lacking full-text availability, studies with
insufficient methodological description, and
articles unrelated to epilepsy pharmacotherapy
were excluded from further analysis.

A qualitative descriptive synthesis of the selected
literature sources was subsequently performed.
Particular attention was devoted to comparative
efficacy, tolerability, safety profile,
pharmacokinetic and pharmacodynamic
characteristics, potential drug-drug interactions,
and the therapeutic role of modern antiepileptic
drugs in pharmacoresistant forms of epilepsy.
Scientific publications identified through the
keyword-based search strategy ~ were
systematically analyzed using data obtained from
the Scopus, Web of Science,
PubMed/MEDLINE, and RSCI scientific
databases. Supplementary academic materials
available through additional scholarly platforms
were reviewed when considered relevant to the
objectives of the present study.

Results and discussion

One of the most significant breakthroughs in the
treatment of epilepsy has been the development
of new anticonvulsant drugs. These drugs have
fewer side effects and are more effective in
fighting seizures than older
medications[4].Second-generation antiepileptic
drugs act through several molecular mechanisms,
which allows them to be more specific and
effective. Some of them are: interference with
sodium channels: second-generation drugs such
as lamotrigine and topiramate have the ability to
block sodium channels, which reduces neuronal
hyperactivity. Gabaergic activity: drugs such as
valproate and clonazepam increase the activity of
the  neurotransmitter GABA  (gamma-
aminobutyric acid), which acts as an inhibitor in
the central nervous system, reducing the firing of

MIOHB, Ne3 (266), 2026



KJIIMHUYECKAA ®PAPMAKOJIOI'MA

DAPMALIVS KA3AXCTAHA

neurons. Calcium channel inhibition: drugs such
as ethosuximide act on calcium channels, which
play an important role in firing neurons, which
helps control the absence of seizures. Second-
generation antiepileptic drugs have a number of
key advantages over first-generation drugs: a
better safety profile: many second-generation
drugs have fewer side effects such as sedation,
hypersensitivity, and cognitive impairment. Lack
of interactions with other drugs: some drugs,
such as levetiracetam and lacosamide, do not
interact with other pharmacological agents as
strongly as first-generation drugs. Higher
efficacy in different types of epilepsy. Second-
generation  antiepileptic drugs such as
lamotrigine and topiramate have shown their
effectiveness in treating various forms of
epilepsy, including focal and generalized
seizures. The convenience of dosing. Some
second-generation drugs require less frequent
administration,  which  improves  patient
compliance with the treatment regimen. Clinical
studies have shown that second-generation
antiepileptic drugs such as levetiracetam,
lamotrigine, and topiramate are highly effective
means of controlling seizures, especially in cases
where standard therapy does not have the desired
effect. Compared to the first-generation drugs,
they demonstrated a higher frequency of
complete seizure control and better tolerability.
Despite the improved characteristics, second-
generation antiepileptic drugs are not without
side effects. For example, topiramate can cause
cognitive decline, and levetiracetam can cause
psychoemotional disorders. It is important that
the choice of the drug is based on the individual
characteristics of the patient, his clinical picture
and concomitant diseases [4,5,6]. Despite the
widespread use of first- and second-generation
antiepileptic drugs (AEDs), a significant
proportion of patients do not achieve complete
seizure control, due to side effects and
insufficient effectiveness of existing therapeutic
regimens. In this regard, in recent years,
antiepileptic drugs of the third generation have
begun to develop, offering new molecular
mechanisms  of action and improved
pharmacokinetic properties.

The main representatives of third-generation
antiepileptic drugs include:

* Levetiracetam: although traditionally classified
as a second-generation antiepileptic drug, some
authors consider it a transitional agent between
second- and third-generation antiepileptic drugs
due to its favorable pharmacokinetic profile,
improved tolerability, and lower interaction
potential.

» Felbamate: a highly effective drug for the
treatment of patients with seizures that are
difficult to control. This drug blocks NMDA
receptors and has an antiglutamatergic effect.

* Perampanel: a new generation drug that acts on
specific AMPA-glutamate channel receptors.
The drug has shown high efficacy in the
treatment of focal epileptic seizures.

The third generation of antiepileptic drugs is
characterized by a more precise molecular
structure, which significantly improves their
therapeutic  properties.  Unlike the first
generations of antiepileptic drugs, which were
limited in their stability and specificity of action,
the new antiepileptic drugs of the third
generation have improved pharmacokinetics and
greater selectivity of action on certain receptors.
According to HwangH., KimK.J. The article
“Current trends in the development of
antiepileptic drugs” notes that the third
generation of antiepileptic drugs is characterized
by increased stability in the body, which reduces
the likelihood of destruction of the molecule
before it reaches its target. One of the important
factors that distinguishes third-generation
antiepileptic drugs is the use of innovative
methods for the synthesis and modification of
drug molecules [7].

Third-generation antiepileptic drugs have several
key advantages:

Improved security and portability: These drugs
have a significantly lower chance of side effects,
such as cognitive disorders or questionable mood
changes. Fewer interactions with other drugs:
modern third-generation drugs such as
lacosamide and perampanel do not affect the
metabolism of other drugs, which is especially
important for patients receiving multicomponent
therapy. High efficacy in various forms of
epilepsy: for example, perampanel has shown its
effectiveness in the treatment of focal epileptic
seizures, and felbamate is actively used in
resistant forms of the disease. Clinical studies
demonstrate that third-generation antiepileptic
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drugs can significantly improve seizure control,
especially in patients who have not responded to
first- and second-generation drugs. According to
the results of the study by L.Lagaet and J.
Sullivan, articles such as “New methods for the
synthesis of third-generation antiepileptic drugs”
talk about the use of recombinant technologies
and biotechnologies to create more effective and
less toxic drugs. Modifications of peptides can
increase their permeability through cell
membranes, improving their bioactivity and
clinical efficacy. One of the most important
features of third-generation antiepileptic drugs is
the improvement ~ of  pharmacokinetic
characteristics, such as resistance to degradation
in the body and improved absorption
[8].According to GromovaO.A., Articles such as
“Third-generation peptides: a review of new
pharmacokinetic and pharmacodynamic
features” highlight that the latest third-generation
antiepileptic drugs have a significantly longer
half-life, which makes them more convenient to
use (for example, fewer injections or doses are
required). Improved pharmacodynamics means
that drugs begin to act faster, effectively binding
to target molecules in the body. The third
generation of antiepileptic drugs has fewer side
effects compared to previous generations, which
is an important aspect of their use in clinical
practice [9]. Despite the improved safety profile,
third-generation peptides are not without side
effects. Lacosamide can cause headache, nausea
and dizziness, and rarely skin reactions.
Felbamate, despite its effectiveness, can cause
dangerous side effects such as hepatotoxicity,
which requires monitoring of liver function.
Perampanel: the main side effect includes
headache and mood changes, however, these
symptoms are often temporary and can be
corrected by reducing the dose. In addition, the
high cost of third-generation drugs and the need
to monitor their use may be limiting factors for
some patients. The development of third-
generation antiepileptic drugs continues along
the path of improving the mechanism of action,
as well as creating drugs with more specific
effects on neuropeptide and receptor systems.
Much attention is also paid to a personalized
approach to treatment, where the choice of drugs
will depend on the patient's genetic
predisposition, his response to treatment and
concomitant diseases. In the review by R.H.
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Caraballo, articles such as “Safety of third-
generation antiepileptic drugs: new research and
achievements” emphasize that innovative
molecules have better biocompatibility and a low
level of immunogenicity, which minimizes the
risk of allergic reactions and other undesirable
effects. The third generation of antiepileptic
drugs has found wide application in such fields
as oncology, endocrinology and cardiology. The
article “Prospects for the use of third-generation
antiepileptic drugs in oncology” emphasizes that
these drugs have a targeted effect on tumor cells,
minimizing harm to healthy tissues. This makes
them useful both in the treatment of cancer and
in other areas of medicine where targeted action
on specific molecules is required[10].
Conclusion

A review of the literature has shown that despite
the fact that second-generation antiepileptic
drugs have not significantly reduced the
prevalence of pharmacoresistance,
improvements continue to occur in the treatment
of epilepsy. These improvements are mainly due
to a deeper understanding of the comparative
efficacy and safety of existing antiepileptic
drugs, as well as the emergence of new drugs and
innovative formulations. Moreover, some drugs
are already known and have previously been used
for other indications, while a large group of drugs
does not have a well-studied mechanism of
action. Most third-generation drugs are effective
and are usually well tolerated in childhood and
adolescence. The development of new
antiepileptic drugs contributes to a deeper
understanding of the pathophysiological
mechanisms of epileptogenesis. These drugs
have a wide variety of molecular mechanisms of
action, thereby providing a wide range of
treatments for epilepsy and epileptic syndromes,
especially in patients with refractory seizures.In
addition, third-generation antiepileptic drugs
have a number of advantages, including better
tolerability, fewer side effects, fewer drug
interactions, and an improved pharmacokinetic
profile compared to first- and second-generation
antiepileptic drugs. The emergence of new
antiepileptic drugs with a unique mechanism of
action, improved pharmacokinetics,
pharmacodynamics, and tolerability significantly
expands the possibilities of rational therapy of
epilepsy[11].Third-generation antiepileptic
drugs are becoming an important tool in the
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treatment of epilepsy, especially in patients with
difficult-to-control forms of the disease. Their
effectiveness, improved safety profile and lower
probability of side effects make them promising
for use in clinical practice. However, further
research and clinical trials are needed to clarify
the long-term effects of these drugs and improve
existing treatments. Thus, through continuous
interdisciplinary research, clinical outcomes for
people with epilepsy are likely to improve due to

advances in information technology, the
development of new therapies, the identification
of biomarkers for drug development, as well as
routine clinical treatment and, ultimately, the
introduction of truly innovative treatments that
change the course of the disease.

One limitation of the present review is the
heterogeneity of included studies and the limited
amount of long-term pediatric data concerning
newer antiepileptic drugs.
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Bxuiag aBTOpOB:
JL.A. Musens, T.B. Kum, T.JI.HukonaeBa — KOHIENIIHS U AU3aiH UCCIEIOBAHU, peIaKTHPOBAHUE.
C.H.AcanoBa, 1.P.I'ampkues, M.M.Kymiep6aii — cOop u 00paboTka MaTepuana, GopMHUpPOBAHUE U TIOArOTOBKA CTATHH.

KondukT nHTEpEecoB — HE 3asBIICH.

JlaHHBII MaTepuan He ObII 3asBIEH paHee, A MyOJIMKAalWU B APYTHX H3JAaHUAX M HE HAXOOUTCS HAa PACCMOTPEHUH
JIPYrUMH u31aTensersaMu. [Ipu mpoBeeHnn qanHON paboThl He ObUTO (PHHAHCHPOBAHMS CTOPOHHUMH OpPraHM3aHAMHI
1 MEIMIIMHCKUMH TPEICTABUTEIbCTBAMU.

DuHaAHCHPOBaHUE — HE TIPOBOJMIIOCH.

ABTOpJIApABIH YJIeci:

JLN. ITusens, T.B. Kum xone T.JI. HukonaeBa — 3epTrey TYKbIpbIMIAMAaChl, IU3aliHbI )KOHE PelaKLUUsIaybl.

C.H. AcanoBa, N.P. T'amxues >xone M.M. Kymep6aii — nepekrep/i KUHAY KOHE OHJICY, MaKaJlaHbl JaWbIHIAY JKOHE
KOIDKa30aHBbI MIOIY.

Myaaenep KakThIFbICHI: EIIKafiChICH XapustaHOaraH.

By matepuan OypeiH Oacka xepe apusutayFa YChIHBUTMaFaH jKoHE Ka3ipri yakpITTa Oacka Oacmarepiep KapacThIPBIT
KaTKaH JKOK. ByJ1 >KyMBIC yIIiHIII Tapan yiHbIMAapblHaH HEMECe MEIUIMHAIBIK areHTTIKTEPACH Kap>KbUIaHABIPBUIFaH
HKOK.

Kapaxplianapipy skypriziiiveni.
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[ICUXUATPUAJIBIK )XOHE HAPKOJIOT'MAJIBIK HAYKACTAPIATBI
[ICUXODPAPMAKOTEPAIINA K¥PbIUILIMBIHBIH EPEKIIEJIIKTEPI

BUJAH.M.!, TATXAEB Y.M. !, CEPUKBAEBA D.A. 1,
YMYP3AXOBA I'.’K.?, YTETEHOBA T'.1.3, )KAKUTIBEKOB K.C.!, BOIIKAEBA A.K.!

LCIK. Acpenousapoe amvindasvt Kazax yammoix meduyuna yuueepcumeni,
Anmamol, Kazaxcman
2«Oymycmix Kazaxcman meouyuna axademusicoly AK,
Ulvivkenm ., Kazaxcman Pecnybnuka

Kipicme. TlcuxuaTpusiblK >KOHE HApKOJOTHSIBIK OCHiHIEeri ManueHTTepaeri mncuxodapmakorepanus KeOiHece
OipIKTipiJireH eMzey chi30aJlapblH KOJIAaHYMEH KOHE JKOFaphl ASPLIIK )KYKTEMEMEH cHuaTTajiaibl, OYJI OoJUIparMasus
MEH JSPIIIK e3apa dpeKeTTecynep KayIiH apTThIpaibl.

3eprTeyain MakcaTbl. HakThl KITMHNKAIBIK TOXIpHOE KaFmaiblHAa ICUXUATPHSIIBIK JKOHE HAPKOJIOTHSIIBIK OeifiHaeri
MaIMeHTTEePACT] ICuXo(papMaKoTepais KYpPbUIBIMBI MEH IOPiTiK )KYKTEMEHIH epeKIIeNikTepin Oaranay.
Marepuanaap MeH daicTep. IIcnXuKanblK AeHCayIbIK OPTAIBIFBIHAA CTAIIMOHAPIBIK €M KaObUIiaraH ICHXHATPHSIBIK
KOHE HapKOIOTHUTHIK Oeifirmeri 100 manmueHTTiH MEIUIIMHATBIK Ky’KaTTaMachlHa PETPOCIICKTUBTI Talgay >KYpri3iimi.
Jopinik TaraiiblHIaynap KYpbUIBIMBI, Oip Me3rijje KOJJaHBUIFaH Iperaparrap CaHbl oHE OIpIKTIpireH Teparmus
epeKIIeNIKTePi 3epTTEIN/Ii.

Harmxkenepi. Hapxonorusuiblk Geiiinaeri nanueHTTepie ICUXUaTpHUsIIbIK TOMIEH CANBICTBIPFaHAa ASPUIIK )KYKTEMEHIH
JKOFapbl CKEeHJIri aHbIKTaNAbl. bip manueHTKe IIaKKaHIarbl TaraWblHIAIFaH IpernaparTapAblH OpTamia CaHsbl
HapKOJIOTUsUIBIK TonTa 16,0, an neuxuaTpusuiblk Tonta 8,1 Kypaapl. EH %ui KongaHbUIFaH NpenapaTTapra rajonepuiIo,
aMHHa3¥H, JUa3enaM, kapOama3elnuH >KOHE BaJIBIPON KBILIKBUIBI MpenaparTapbl Kipai. BipikTipiireH TepamnusHblg
YKOFapBI )KULIIT TOIHUIIParMa3usHbIH KeH TapalFaHblH KOPCETTI.

TankpLiay. AJNBIHFAaH  HOTIDKENEp  NICUXUATPHSUIBIK — JKOHE  HAPKOJOTTSUIBIK — ToXipubeme — OipikTipinireH
ncnxo(apMaKoTepanisHBIH KEH TapajFaHBIH pacTall, KOFaphl JOPUTIK JKYKTeMe JKaFJaifblHIa Tepamus Kayinci3miriH
TYpaKTBl MOHUTOPHHITEY KAXKCTTIIITiH KOPCETE/Ii.

KopbIThIHABI. PeTpocniekTHBTI Tangay, acipece HapKOJIOTHAIBIK OeHiHAer HaMeHTTep apachkiH/ia, OINIparMasisHbIH
KOFapbl TapaJFaHblH KepCeTTi. AJIBIHFAaH MoIiMeTTep IcuxodapMakoTepanusHbpl OHTAWIAHABIPY MeEH MASPLIK
TarailbIHaayIap Kayilci3airiH TypaKkThl OaKkblUIayAbIH MaHBI3IbUIBIFBIH PACTANIbI.

Tyitinai ce3zaep: ncuxodapmakoTeparusi, NCUXOTPONTHIK NpernaparTap, MOJUIparMasusi, NCUXUATPUs, HAPKOJIOTHS,
JIOPLTIK KayirCi3IiK.

OCOBEHHOCTHU CTPYKTVYPBI IICUXODPAPMAKOTEPAIINN V ITALTUEHTOB
I[ICUXNATPUYECKOI'O 1 HAPKOJIOI MYECKOTI'O ITPO®NJIA

BUJIAH H.M. !, TATXAEB V.M. !, CEPUKBAEBA J.A.1,
YMYP3AXOBA I'.’K.2, YTETEHOBA T'.1.%2 )KAKUIIBEKOB K.C.!, BOIIIKAEBA A.K.!

HAO «Kasaxcruti Hayuonanonvii meduyunckuii ynusepcumem umenu C.,J]. Acghenousposar, Anmamor, Kazaxcman
240 «FOacno-Kazaxcmanckas meouyunckas axademusny, lvivxenm, Kazaxcman

Beenenne. IlcuxodapmakoTepamusi TAlUEHTOB IICHXMATPUYECKOTO ¥ HAPKOJIOTHYECKOTO Tpoduist gacTto
COTIPOBOXKIAETCS TPUMEHEHHEM KOMOMHHPOBAHHBIX CXEM JICUCHHWS W BBICOKOW JIEKApCTBEHHOH HArpys3KoOM, dYTO
MTOBBIIIIAET PHCK MTOJUIPATMa3ui M MEKJICKApPCTBEHHBIX B3aUMOICHCTBHI.

Heas uccaenoBanus. OUEHUTH CTPYKTYypy McuxodapMakoTepannu W OCOOEHHOCTH JIEKapCTBEHHOW HArpy3Kd y
MAMEHTOB IICHXUATPHYECKOTO U HAPKOJIOTHYECKOro MPO(MIIs B YCIOBUSIX peabHON KIMHUYECKOH PaKTHKH.
Matepuansl 4 MeTOAbI. [IpoBeIeHO PETPOCTIEKTUBHOE HCCIEJOBAHUE C AHATU30M MEIULIMHCKON gokyMmeHTanmu 100
MAMEHTOB TCUXMAaTPUYECKOr0 M  HApKOJOTMYEeCKOro mnpodumis, TNPOXOAMBIIMX CTAMOHAPHOE JICUYCHUE B
CHENMATU3UPOBAHHOM IIEHTPE IICUXMYECKOTO 310pOBbs. IM3ywyamuch CTpyKTypa JIEKapCTBEHHBIX HAa3HAUCHHH,
KOJINYECTBO OJJTHOBPEMEHHO NMPUMEHIEMBIX IPENapaToB U 0COOEHHOCTH KOMOMHUPOBAHHOM Teparuy.

Pe3yabTaTbl. YCTaHOBIICHO, UTO Y MAIEHTOB HAPKOJOTHYECKOTO Npoduiis JiekapcTBEHHAsl Harpy3ka Oblia BBIIIE I10
CpPaBHEHHMIO C ICUXMATPUUECKOW rpymmoil. CpenHee KONMWYECTBO HA3HAYAEMBIX IIPEMapaToB Ha OJHOTO MAaIMeHTa
cocraBwio 16,0 B Hapkomormueckod rpymme u 8,1 B mcmxmaTpuueckoil rpymme. Hambomee WacTo mpUMEHSIINCH
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rajonepuaoN, aMHHAa3WH, [Oua3enaM, KapOaMasenwH M Tpenaparbl BalbIIPOCBOM KHCIOTHL. Bpicokas wuacrora
KOMOMHHMPOBAaHHO Tepalny CBUIETEIbCTBOBANIA O PACIPOCTPAHEHHOCTH NOJIUIParMa3 y.

Obcy:xnenne. IlomydyeHHble pe3yJbTaThl MOATBEPXKIAIOT BBICOKYIO paclpOCTPaHEHHOCTh KOMOMHUPOBAaHHOM
ncuxogpapMakoTepaniu B ICUXHATPUYECKOW M HApKOJOTHYECKOM NpakTHKE M YKa3bIBAIOT Ha HEOOXOIMMOCTH
MOHHUTOPHHI'a 0€30MIACHOCTH TEPAIMHU IIPH BBICOKOM JIEKapCTBEHHON Harpyske.

3akJioueHne. PeTpoCrieKTHBHBIN aHaNM3 IOKa3al 3HAYMTENbHYIO PAcpOCTPaHEHHOCTH IIOJUIPAarMa3uu, OCOOECHHO
Cpear MalMeHTOB HapKOJIOrHueckoro npoduist. IlomyyeHHbIe TaHHBIE TTOATBEPKIAIOT HEOOXOIUMOCTh OITUMH3ALUH
ncuxohapMaKkoTEpaIiy ¥ MOCTOSTHHOTO KOHTPOJI 0E€30IIaCHOCTH JIEKAPCTBEHHBIX HA3HAYCHUH.

KnaioueBble cJji0oBa: IICHXOTPONHBIC TIPETApaThl, PETPOCIEKTUBHOE HCCIECIOBAaHUE, ICHXHATPHs, HApPKOJIOTH,
MOJIMIIparMasusi, 0e30MacHOCTh TEPATHH.

FEATURES OF THE STRUCTURE OF PSYCHOPHARMACOTHERAPY IN PSYCHIATRIC
AND NARCOLOGICAL PATIENTS

BIDAN N.M.!, DATKHAYEV UM.!, SERIKBAYEVA E.A.%,
UMURZAKHOVA G.Zh.2 UTEGENOVA G.1.2,

ZHAKIPBEKOV K.S.! BOSHKAYEVA AK!
1 «Asfendiyarov Kazakh National Medical University», Almaty, Kazakhstan
2 JSC «South Kazakhstan Medical Academyy, Shymkent, Kazakhstan

Introduction. Psychopharmacotherapy in psychiatric and narcological patients is often associated with the use of
combination treatment regimens and a high medication burden, increasing the risk of polypharmacy and drug-drug
interactions.

Objective. To evaluate the structure of psychopharmacotherapy and the characteristics of medication burden in
psychiatric and narcological patients in real clinical practice.

Materials and methods. A retrospective study was conducted based on the analysis of medical records of 100 psychiatric
and narcological inpatients treated at a specialized mental health center. The structure of drug prescriptions, the number
of concurrently administered medications, and the characteristics of combination therapy were assessed.

Results. Patients of the narcological profile demonstrated a higher medication burden compared to psychiatric patients.
The average number of prescribed medications per patient was 16.0 in the narcological group and 8.1 in the psychiatric
group. The most commonly prescribed medications included haloperidol, aminazine, diazepam, carbamazepine, and
valproic acid preparations. The high frequency of combination therapy indicated a widespread prevalence of
polypharmacy.

Discussion. The obtained results confirm the widespread use of combined psychopharmacotherapy in psychiatric and
narcological practice and highlight the need for continuous safety monitoring in conditions of high medication burden.
Conclusion. The retrospective analysis demonstrated a high prevalence of polypharmacy, particularly among
narcological patients. The findings confirm the importance of optimizing psychopharmacotherapy and maintaining
continuous monitoring of medication safety.

Keywords: psychopharmacotherapy, psychotropic drugs, polypharmacy, psychiatry, narcology, drug safety.

Kipicne. [TcuxoTponThIK npenaparTap  KbI3bIFYIIBUIBIK TYABIPAbl XKOHE MCUXOTPOINTHIK
TICUXUATPHUSITBIK KOHE HApKOJIOTHSJIBIK ~ TIperaparTapsl TaraiblHAAay epeKIIeTiKTepiH
Oeilinaeri mManueHTTepAl eMieyAe KeHiHeH Oaranayfa, COHAAW-aK OKYPri3uUlil  OThIpFaH
KOJJaHbUIAARI, Oy  perre  KIMHHUKAJIBIK Tepamus KayilcCI3diriH OHTAMIAHIBIPDY MEH

TOXipudene opTYpIIL (apMakoJIOTUSIIBIK ~ MOHUTOPUHITEY  K@KETTUIINH  aHBIKTayFa
TOITAFEI TIOPLTIK 3aTTapabl KaMTUTBIH ~ MYMKIHAIK Oepemi. OChl 3€pTTEydiH MAaKCaThI
OIpiKTipiiTeH  Tepamust  chi30anapbl  KMI  TICUXMATPUSIIBIK HKOHE HapKOJIOTUSIIBIK
navgananeuiangel. [lomunparmMa3usHeH JKOFapel  OeliHerl MalUeHTTePET1

KHUUTITT  JI9pUIIK  e3apa  opeKeTTecyNepliH, IMcuxodapMaKkoTepanus KYpbUIbIMbI MEH JTOPIIiK
KAFbIMCBI3  JIOPUIIK  peakUMsUIaplblH  J1laMy KYKTeMEeHi Oaranay O0Jabl.

KayliH >KOHE JOpUIK JKYKTEMEHIH apTyblH IlIcHXMaTpHsIIBIK ToKipHOeneri moJumnparmMasus
JKOFaphUIATabl, ocipece y3aK opl KemIeHJl MOCeJeCiHe apHaJFaH XalbIKapaiblK 3epTTEyIep

eMJIeyAl  KaKeT  eTeTiH  HApKOJOTHUSUIBIK  KETKUIIKTI OoIFaHbIMEH, Kazakcran

oeitingeri naruentrepae. Ocbiran O0ailaHbICTBI  PecmyOnuKachiHbIH MaMaHJaHbIPbLIFaH

HAKThl KIMHHUKAIBIK TOXKIpuOe KaFmalblHAAFbl  TCHUXUATPHSUIBIK JKOHE HAPKOJIOTUSITBIK

nicuxodapMakoTepanus KYPBUIBIMBIHA ~ CTAIIHOHAPJIAPBIHAAFEl  IICHXO(apMaKOTEPaITHs

PETPOCTIEKTUBTI Tajljaay >KYpri3y MPaKTUKAIBIK KYPBUIBIMBI TYPabl IEPEKTEpP MIEKTEYIi OOJBII
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Ta0bbutanel. OcbhlFraH  OalJIaHBICTEI  HAKTHI
KIIMHUKAJIBIK TOXKIpHOE JKarIaibIHIa
MICUXHATPHUSITBIK JKOHE HAPKOJIOTHSIITBIK
OcHiHIerl MalMeHTTepAeT1 JOPUTK KYKTEMEHI
CAJIBICTBIpMAaNibl  Oaraliay  FBUIBIMH  JKOHE
MIPAKTUKAJIBIK KBI3BIFYIIBUIBIK TYIBIPAIBI.

3epTTeyain FBLILIMH JKAHAJIBIFBI
MICUXHATPHUSITBIK JKOHE HAPKOJIOTHSIIBIK
Oeliinaeri HaIMeHTTepAET]
ncuxodapmMakoTepanus KYPBUIBIMBIH,

MOJTUIPArMa3usi KUUIITTH )KOHE JOPLTIK )KYKTEMe
epeKUIeiKTepiH CaJIbICThIPMAJIbI Tajnjgay
apKbUIbI aHBIKTATYBIH/IA.

Anram per KazakcTaHHBIH MaMaHaHIbIPbUIFaH
NCUXUKAIBIK  JCHCAYIBIK  CaKTay  YHBIMBI
KaraalbIHIa HCUXUATPHUSIIBIK KOHE
HApKOJIOTUSIBIK ~ OCHIHIETI  MalMeHTTEepJIeri
JIOpUTIK  JKYKTeM€  MEH  IOJIMIparMasus
JICHIeiiHe CaJBICTBIPMAIIBI TaNAAy >KYPri3iimi.
3eprTey HOTHIKECIH e HapKOJIOTUSIIBIK
OeiHAeri ManmueHTTepae AJPUIIK KYKTEMEHIH
NICUXUATPHUSIIBIK HalMEeHTTepMEH
CANBICTBIPFAH/Aa €Ki €cere JKYBIK JKOFaphbl
eKEHJIr aHBIKTANJbl. AJIBIHFAaH HOTIIKENEp
HaKThl KJIMHUKAIBIK ToXipuOe KarmalbiHAa
ncuxogapMakoTepanusHbl OHTAHIAHABIPY JKOHE
TOPUTIK KayiNci3AiKTi MOHUTOPHHTTEY OOWBIHIIA
NPAaKTUKAJBIK ~YCBIHBIMIAp 9d3ipieyre Heri3
OoJ1aabl.

Marepunannap men aaicrep. IlcuxuaTpusuibik
YKOHE HAPKOJIOTHSUTBIK OCHIHIeT] TAlMEeHTTEePAIH
MEIMLUHAIBIK  KyKaTTaMalapblH  Tajjayra

HET13/1eNreH PETPOCHEKTHBTI 3epTTey
xkyprizunai. 3eprrey 2024 xputFbl 1 KaHTap MEH
2024 oxbuFbl 31 KENTOKCAH —apajbIFbIHAA
KYPrizuiai. 3epTTeyre MCUXUKAIBIK JISHCAYIIBIK
OpPTAJBIFBIHAA CTAI[MOHAPIIBIK €M KaObUIIaraH
100 mamueHTTIiH JepeKTepl SHT131LIdl, OJapIblH

50-1 mapkonorusuiblk ~ Oeitinre, am  50-i
TICUXUATPHUSITBIK Oeiiinre KATKBI3bLIIBI.
[McuxuarpusiibIk, TOTIKA 3o peHust
CIEKTPIiHIH OY3BUIBICTAPHI, addexTuBTi

OY3BUIBICTAp JKOHE TICUXO3/IBIK KaFaaiiapsl 0ap
ManueHTTep eHrizuimi. Hapkoaorusibk Tomka

QJIKOTOJIbI'E TOYEJIUTIK CUH/IPOMBI,
IICUXOaKTHUBTI 3aTTapabl KOJIJIaHyFa
OallyIaHBICTBI ~ NCHUXHUKANBIK  JKOHE  MIHE3-
KYIBIKTBIK ~ OY3BLIBICTAphl  0ap  MalMeHTTep
EHri31IIi.

[ManueHTTepAiH KIMHUKAIBIK CHUIATTaMaChIH
HaKThIJIAy MaKCaThIH/A 3ePTTEY TONTAPHI HET13T1
nuaro3gap koHe AXXK-10 xoarapbel OoWBIHIIA
KOCBIMIIIA TaJIaH/IbL. [TeuxuaTpusiibIK,
OciiHeri manMeHTTep MUu30(ppeHns CEeKTPiHIH
Oy3butbicTapbl, ap@eKTUBTI OY3BUTBICTAp KOHE
TICUXO3/IbIK JKaFjgaiiap OOMBIHINA KIKTEIII.
Hapxonorusinsix Oeltinaeri HalUeHTTep
QJIKOTONIbI'e  TOYENIUIIK  CHUHAPOMBI  KOHE
TICUXOAKTHUBTI 3aTTapabl KOJIJIaHyFa
OaifTaHBICTBI ~ TICUXMKAIBIK  JKOHE  MiHe3-
KYJIBIKTBIK OyY3BUIBICTAP OoMBbIHITIA
TONTACTBIPBLI/BI. [TaruenTrepaiy HETI3T1
JTUArHOCTHKAJIBIK CaHaTTap OOMBIHIIA Taparysl
1-xecTene KOpCeTireH.

Kecre 1 - [larmmenTrepain KIMHUKANBIK Oeiinaepi xore AXOK-10 xoaraps! O0HBIHIIA Tapamybl

[annentre _— AXK-10 [annentre .
e P Heri3ri n1narnocTukalbIK caHaTTap I P Yaeci, %
OeMini KOJIbI CaHbl, N
uzodpenns CIIEKTPIiHIH )
[cnxuaTpusbIK OY3BUTBICTAPHI apPeKTHBTI F20-F29;
Oeliin OY3BLIBICTA , JKoHE TICUXO3/TBI F30-F39; 50 500
Y3bLIBICTAD AR | E23/F29
Kariaiiap
AJNKOTONbre  TOYEJJIUIIK  CHHIPOMBI
Hapxonorusiiabl JKOHE HCI/IXO&KTI/IBTi 3aTTapabl
b « ‘ PO E10-F19 50 50,0
6el/IlH KOoJIIaHyra 6aHHaHBICTBI TICUXHKAJIBIK
KOHE MiHE3-KYJIBIKTHIK OY3bUTBICTap
BapJbIFel 100 100,0
[Tanmentrepain KITMHUKAJIBIK OeiiHAep MeAUIIMHAIBIK KyXKaTTaMaHbIH TOJIBIK 00JIMAYHI,
OoiibiHIma Tapamybl okoHe ThicTi AXJXK-10 xyprizinren bapmakorepanus Typaibl
KOJITApPBIHBIH ayKbIMBI 1-KecTene Oepii. MOJTIIMETTEPAIH 0ommaybl JKOHE emzaey

3epTreyre eHrizy kputepuitiepi: 18 xacran
KOFapbl TAIMEHTTEP, CTAIIMOHAPJBIK MYl
TONBIK  asgKTaFaH  JKOHE  MEIMIIMHAIBIK
Ky’KaTTaMachl TOJBIK paciMenTeH
KafFaainap.3epTTeyeH blFapy KpuTepuiliepi:

16

KYPCBIHBIH asKTalIMaybl.
Ocpsl 3epTTeyae noaumnparmasus Oip HalMeHTKe
Oip mesriizne Oec >koHe OJlaH Ja KeIll J9pUIiK
npenapaTTapAblH ~ TarallbIHAAybl  peTIHAE
KapacThIPBUIIBL.
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sl KA3AXCTAHA

DOAPMALIM

3eprTey OapbIChIHAA MAMEHTTEPIIH  Kac
epeKIIeITKTEPI, TaralbIHIAIFaH
ncuxodapmMaKoTepanusi  KYpbUIBIMBI,  JAOPLITIK

mpenaparrap CaHbl, OIpIKTIPUIT€H  Tepamus
KHLJIIT], MOMUIparmMasus Oenrisiepi, *KarbIMChI3
TOPUTIK peaknusiap Typaiabl MOJIMETTEp JKOHE
eMZIey  ChI30achlH  ©3TepTy  KaKeTTUIIri
Oaramannel. KockMia peTiHAe —A9pirepiik
Oakputay kaz0anmapbl HETI3IHAC TEpaNHUsIHBIH
KIIMHUKAJBIK HOTWKENepl TangaHabl. JKaumsl
HapKOJIOTHSJIBIK Oeiinaeri mamueHtrepae 823
IOpUTIK  TarabIHIAy, al  ICUXHATPHSUIBIK
Oeiiinmeri MalyueHTTeP/Ie 433 TOPUTIK
TarabIHIAY TaJAaH/bL. Hapkouorusiibig
OciiHeri MmanuMeHTTepAlH opTama >xacekl 46,7
JKacCThlI, an TICUXUATPUSIIBIK OeMingeri
MaUeHTTepAlH opTama xackl 35,4 KacTel
Kypansl. Tepanust  Kayimci3airin — Oaramay
TipKEITreH KAFBIMCBI3 ocepiepi,
mpemapaTTapAasl  TOKTaTy  KaFJaiIapbIHbBIH,
eMJIey ChI30achlH ©3repTy KaKETTUIITIHIH KoHe
MEIWIMHAIBIK KY)KaTTaMmaaa KOPCETUITCH ©3re
ne  ModiMeTTepAiH ~ OoiyblHA — HETI3JeNim
KYPTi3ii. TepanusHbIH THIMIUIITT
MAUEHTTePAIH  KIMHUKAIBIK  JKaFJaibIHbIH
JUHAMHUKACBl ~ MEH  aypy  TapuxTapblHaa
KOPCETUITeH CTAIlMOHAPIBIK €M HOTHXKeNepi
OolipIHIIa OaramaH/Ibl.

3epTTey HOTIIKENEPIH CTATUCTHKAIBIK OHJACY
IBM SPSS Statistics 26.0 Oarmapiamacsl
KeMmeriMeH Kypriziaai. CaHIbIK KepCeTKiTep
opTaiia MOH * CTaHJApTTHIK aybITKy (M=£SD)
TYpiHIE YCHIHBUIABL. TomTap  apachIHIAFbI
allplpMallbUIbIKTapIbl Oaranay yuriH Student t-
KpUTEpUdl KOJNJAHBUIABL. ~AMNBIPMAIIBUIBIKTAD
p<0,05 nmeHreiHIe CTaTUCTUKAIBIK MOHII JIET
€CenTenIi.

3eprrey llpiMkeHT KanmackiHbIH Koramabik
JCHCAYNbIK ~0acKapMachIHBIH  IIapYyalIbUIBIK

KYPrizy KYKBIFBIH/IaFbI «IIcuxuKanepIK
CaybIKTBIPY OpPTAaJIBIFbI» KOMMYHaJIABIK
MEMJIEKETTIK KOCITTOPHBI JKaHBIHIaFbI

JKeprinmikti OMOATHKA KOMUTETIHIH PYKCATHIMEH
xyprizuial  (Ne28 xarrama, 27.05.2025 x.).
[MaruenTrepaiy nepoec JIepeKTepi
YKaCBIPBIHAH IBIPBUTHIII, METUITHHATIBIK
aKMapaTThIH KYITUSIIBIFBI TOJBIK CAKTaJIIbI.
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3epTTey TUMOTe3achl HAPKOJOTUSIIBIK OCHiHer
MalUCHTTEepAE  TNCUXHATPUSIIBIK  OeHiHmeri
NAIlMEeHTTEPMEH  CalBICTBIpFaHAa  JA9PLIIK
JKYKTEMCHIH JKOHE TIOJUIparMasus JACHTCHiHIH
KOFapbl OOJATHIH/IBIFBIHA HET13/1€1/11.

Hotuxesnep. PerpocniexkTunTi Tangay
OapbIChIHIA MICUXUKAJIBIK JIEHCAYJTBIK
OpPTAJBIFBIHAA CTAI[MOHAPIIBIK €M KaObUIIaraH
TICUXUATPUSIIBIK JKOHE HAPKOJIOTUSIIBIK
oeitineri 100 mamueHTTiH AepeKTepi 3epTTeIIi.

KnmHukamsik Ky)KaTTaMaHbl Tajngay
ncuxodapmMakoTepanus KYPBUTBIMBIHBIH
EPEKIISTIKTEPIH, TOPUTIK KYKTEMCHIH

KAPKBIHABUIBIFBIH JKOHE KOJIJIAHBUIFAH EMJICY
chI30ayapbIHBIH CUIIATHIH OaraliayFa MYMKIHIIK
oepi.

3epTTenrex MaueHTTep Al JarHo3jaap
OOWBIHIIA TaNgay ICHXHATPUSUIBIK  TOMTA
mu3oppeHus CHEKTPIiHIH OY3BUIBICTAPHI,
apdekTuBTi OY3BUIBICTAD JKOHE IICUXO3BIK
Karmaimap — O0ackIM  OOJFaHBIH — KOPCETTI.
HapKonorusmplK TONTa alKOroibre TOYENAUTIK
CUHAPOMBI  JKOHE IICUXOAKTHBTI  3aTTap.ibl
KOJIJIaHyFa OailIaHBICTBI TICUXHUKAIIBIK KOHE
MiHE3-KYJIBIKTBIK OyY3bLIBICTAD TIpKEIIi.
[MaruenTTepaiy nuarHo3gap OOWBIHIA HAKTHI
tapanybl AXK-10 koarapeimen Gipre 1-kecrene
oepini.

Hapkonorusnslk ~ OeifiHaeri  MmanueHTTepIiH
KaChl ICUXHATPHSUIBIK TONITAFbl AIICHTTEPMEH
CANBICTBIPFAaHAa  CTAaTUCTUKANBIK  TYPFBIIAH
KoFapel Oonnbl (46,7+8,4 xone 35,4+7,1 xac;
p<0,05). Hapkonorusneix Oeninmeri
MAlUEHTTePAIH  KACBIHBIH  YJIKEH  OOJYBI
aypyIblH Y3aKKa CO3bLTYBIMEH, KaTap >KYpeTiH
COMATUKAJIBIK IMAaTOJIOTUSIIAPIGIH ~ OOJTYBIMEH,
COHJIali-aK aHAFYPIIBIM KAapKbIH/IbI
ricuxogapmMakoTeparnus KOKETTUTITIMEH
0aiiIaHbBICTHI OOTYBl MYMKIH.
[McuxodapmakoTepanuss KYpBUIBIMBIH — Tajjiay

OapbIChIHAA €Ki 3epTTey  TOObIHIA  Ja
AHTUIICUXOTHUKAJIBIK npenaparrap,
TpaHKBUJIM3aTOpJIap, AHTUJEIIPECCAHTTAP,
HOPMOTHMHKTED  JKOHE  KYpBICyFa  KapcChl

npemaparrap KHl KOJAaHBbLIFaHbl aHBIKTAJIBbI.
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Kecre 2 - 3eprrey TonTaphiHIaFbl MAMEHTTEPAIH 0aCTaKbl CHITATTAMACHI
. HapkoJiorusiiibik IcuxnaTpusiIbIK
Kopcerxim Geiiin (n=50) Geiiin (n=50)
Opramia jxac 46,7+8,4 35,4+7,1
Bip nanuentke 16,0442 8.142.7
IAKKAH/IaFbl IPENapaT CaHbl

Kecre 3 - 3epTrenren Tontaparsl NAIMEHTTEPre KU1 TaralbIHIAIFaH IICHXO

apMaKoTepanus IpenaparTapbl

IIpenapar Hapxkonorusnsix Ilcuxuarpusiibik
Oeitia n (%) oetiid n (%)

Kap6amazenna 50 (100%) 14 (28%)

Taonepu o 39 (78%) 17 (34%)

AMMHA3UH 8 (16%) 30 (60%)

AMATPUIITHIHH 34(68%) 2 (4%)

Pucriepuion 6 (12%) 14 (28%)
3-KecTele JKeKe MpermaparTaplIblH KOJAAHbUTY — 3aTTap HEri3ri  (apMakoJOTHUSJIBIK — TOITap
JKULTITI KOPCETLIII. ®dapmakoTrepanuss  OOHBIHIIIA KOCHIMIIIA TaJIIAHIbI.
KYPBUIBIMBIH TOJIBIK Oarayiay VIIH J9puUTiK
Kecre 4 - ®apmakoTepanusHbIH (apMaKOIOTHSUIBIK TONTAp OOWBIHINA KYPBUTBIMBI
Ipenaparrap Hapkoaorusiibik Hcuxnarpusiabik
TOGKI Geiiin n (%) Geiiin n (%)
AHTHIICUXOTHKTED 47 (94%) 44 (88%)
AHTHCTIpECCAHTTAp 34 (68%) 12 (24%)
TpaHKBHIH3ATOPIAD 41 (82%) 18 (36%)
Hopmotumukrep 50 (100%) 20 (40%)
CHMITOMATHKANBIK TEpPaIus 45 (90%) 16 (32%)
CoMaTHKaJIbIK Teparus NpenapaTTaphl 38 (76%) 11 (22%)
JKarpiMCBI3 ocepiep/ii Ty3eTyiii Japinep 29 (58%) 14 (28%)

Hapkonorusnslk ~ OeliHaeri  mamueHTTepie
opTYpii (papMaKoNOTHsUIBIK TONTaFbl OipHelIe
ncuxodapmakorepanusi  npenaparrapisl  Oip
ME3riiic  TaralblHOAYMEH  CHIATTaJaThiH
OIpIKTIpUIreH eMJey cbhl30anapbl eadyip >Xui
KoJmaHeUIael. JKekenereHn skarmaiimapna Oip
YaKbITTa TaFailbIHAAIFaH JTOPUIIK Mpemnaparrap
CaHbI 20 aTaygaH achlIl, OFaH
ncuxodapmaxkoTepanus npemnaparrap,
KaFbIMCBI3 dcepiiepl TY3€TyIIl Jopiaep *KoHe
CHUMIITOMATUKAJIBIK Tepanus Kypaiaapbl Kipi.
Hopimik  KykTeMeH1  Tanaay  OapbiChIHAA
Hapxonorusnsik Oeifinaeri manueHtrepae Oip
MalMeHTKe  I[MaKKAaHAaFbl  TaralbIHIAIFaH
npernaparTapAbH opraia causl 16,0+4,2 6onmpl,
an TCUXHATpUSIBIK TomTa §,14+2,7 Kypaasl
(p<0,05). Hapxonorussix OeMingeri
MaUEeHTTEepAerl AJPUIIK >KYKTEMEHIH >KOFaphbl
Ooybl HEri3ri aypynbl eMmJeyMeH Karap
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aOCTUHEHTTIK CHHAPOM/IBI TY3€TY, COMAaTUKAJIBIK
acKpIHYJapAbl eMJCY, BUTAMUHIIK Teparus,
rernaTonpoTEeKTOpJIap MEH CHMITOMATHKAIBIK
TOpUTIK  3aTTapAbl Karap TaralbIHAAY
KQKETTUIIrIMeH TYCiHAIpiIeaAl. ATajlfaH TOITa
JOPUTIK TIpenapaTTapbH €H TOMEHT1 CaHbl 6, aj
€H JKOFapfrbIChl 26 Kypanabl. [lcuxuarpusiibik
OeifiHzeri mamueHtrrepae Oip  MHalMEHTKe
IIaKKaH/aFbl TaralblHIAIFaH IpenapaTTapablH
opraia canbl 8,1 Gonabl. AJNBIHFaH HOTHXKEEp

HapKOJIOTUSIIBIK Oeiinmgeri NalueHTTep
apachIH/Ia TIOJTUNPAarMa3usHbIH alKbIH TOpekKeIe
YKOFaphbl eKeHIH KOPCETTI.
[Tcuxodapmakorepamnus KYPBUIBIMBIH
CaJIBICTBIPMAJTBI Tanuay OapbIChIHIA
HapKOJIOTUSANBIK ~ OeliHJeri  MmanueHTTepie
MICUXHATPUSUIBIK ~ TOMNIEH  CaNBICTBIPFaH[A
JTOpUTIK  JKYKTEMEHIH  JKOFapbl  EKEHJITI

aHbIKTangb! (1-cyper).
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OAPMALIS KA3AXCTAHA

Bip nanMeHTKe IIAKKAHAAFBI JIPUIIK penaparrap
CAHBIHBIH CAJBICTHIPMACHI

HcenxnaTpusiasik Geifin

B [TauueHTTep Oeiiini

1-cyper - 3epTTenreH TonTapaarsl Oip MarMeHTKe MaKKaHAaFbl JOPITIK
MpenapaTTapAblH OpTallia CaHbI

20
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HapxoJiorusiisik 6eifin
Hapkonorusinelk ~ Oedinaeri  mamueHTTepie

OIpIKTIpUITEH TEPANMSHBIH KOFAphl KHULIITI
addeKkTUBTi, YpeWsi, MIHE3-KYIBIKTHIK KOHE
COMAaTOBEreTaTUBTIK  OY3bUIBICTAPIBl  TY3ETY
KOKETTUTrIMEH, COHJIai-aKk KaTtap O KYpeTiH
[ATOJIOTUSAHBl €MJieyMeH OailaHbICThl OOyl
MyMKiH.  llcuxmarpusuiplk ~ TOomTa  emiaey
cei30ayiapel  Oip Me3riafe TaraibIHIAJaThIH
npernapaTrTapAblH a3  MeJIIepIMEH  JKOHe
KYPri3UIETIH  TEpamusHbIH  CaJIbICTHIPMAIIbI
TYPaKTBIIBIFBIMEH CUTIATTAJIJIBL.

Tipkenrexn aybIp JKaFbIMCBI3 JOPLITIK
peaknmsuapAslH, ~ OoJMayblHa — KapaMacTaH,
aHBIKTAIFaH  IOJMIIParMasusiHblH  JKOFaphbl
KHUUIIT 3epTTENreH NalMeHTTep TOOBIH JI9PUIIK
e3apa  OpekeTTecyiep MEH  KyMYJISATHUBTI
KaFbIMCBI3 9CEPJIEP/IH J1laMy KayTli TYPFhICbIHAH
olleyeTTi ocal TON pEeTiHAE KapacThIpyFa
MYMKIHIIK Oepeni. byn acipece erme xactarsl
HalueHTTepae KOHE KOIIKOMITOHEHTTI
ncuxogapmMakoTepanusi CbI30ajapblH  KOJAaHY
Ke3iHJe MaHBI3 bl 60J1bIM TaObLIaIbI.
MenuuHanbelK, KyKaTTaMaHbl Tangay OapiIbIK
Oakpulaynapja TMalUeHTTEpIiH  KIMHUKAJIBIK
KaFIalbIHBIH ~OH JMHAMHUKAChIH KOPCETTI.
Hopirepnik  Oakpulay —jaepekTepi  OoMbIHIIA
TICHXOTTATOJIOT HSUTHIK CUMITTOMAaTHKaHBIH
AlIKBIHIBUTBIFBIHBIH TOMEH/ICYI1, Ypel IeHT eliHiH
a3alobl, HMOIIMOHAIIBIK YKaFIaiTbIH
TYpakTaHybl JKOHE MAIMEHTTEPAIH  KaJIlbl
MICUXUKAJIBIK JKaFTal bIHBIH )KaKCcapyhl TipPKeIIi.
Kyprizinren Tepanus Kayincisairin Oaranay
OapbICBIHAA aWKBIH JKAFBIMCBI3 pEaKIUsIapra
OaiiTaHpICTBl TpenapaTTapAbl LIYFbUI TOKTATY
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KaFaalIapel aHbIKTaFaH )KOK. COHBIMEH Katap
JIbIHFAH  HOTWXKEJEp HAaKTbl  KJIMHUKAJBIK
ToXiprOe KarmalbliHIa TcuxodapMaKoTepanus
KAYINCI3MITIH TYPaKThl MOHUTOPUHITEY KOHE
JIOpUTIK  TaralbIHOAYNapAbl  OHTAMIAHABIPY
TOCUIIIEPiH 931piiey KaKETTUIIrH KopceTei.

Tankpliay. AJbIHFAH  HOTIDKENIEP  HAKThI
KJIMHUKAJIBIK ToXiprOe KaFAalbIHJaFbl
3aMaHayu ncuxogapmMaKoTepanusHbIH
EpEKIISTIKTePIH KOpCETi, acipece
HAapKOJIOTUSIIBIK OeifiHieri MalUEeHTTEP
apachlH/Aa ncuxogapMakoTepanusIbIK
npenapaTTap/bl OIpiKTIpiN TaFalbIHAAYABIH KEH
TapalfaHblH pacTajbl. AJIBIHFaH HOTHKENEp

Hejlund  xome  opinrectepinin  (2024)
3epTTeysepiMeH  coiikec  Keneni,  OHJa
NCUXHUATPUATIBIK IMpaKTUKaaa
AHTUIICUXOTHUKAJIBIK MOJIUIPArMa3usHbIH

YKOFaphl Tapastybl kepceTinreH. COHbIMEH KaTap
Lahteenvuo >xone Tithonen (2021) nepekrepi
OolbIHIIIA OIPIKTIPUIreH NCUX0(papMaKoTepanus
KaFBIMCBI3 JOPUIIK peakuusgap MeH Iopilik
e3apa opeKeTTecyiep KayIiH apTThIpybl MYMKIH,
OyJ1 aliKbIH MOJTUIPArMa3usi MEH KOFaphl I9PLITIK
JKYKTEMEHI CHUTIATTal/ibl. AHBIKTAJIFAH TEPAITHs
epeKIIeNiKTepl MCUXONATOJIOTHSIIBIK, Ypeui,

addexTuBTi JKOHE MiHE3-KYJIBIKTBIK
OY3BUIBICTApIBI KeIIeH Il TY3€Ty
KOKETTUIINIMEH, COHJai-aK HapKOJIOTHSIIBIK

OelfiHzieri malMeHTTepAe KUl Ke3JleCeTiH Karap
KYPETiH COMaTUKABIK MAaTOJIOTUSHBI eMICYMEH
OaiimaHpICThl 007TYbl MYMKiH. KenKoMIOHEHTTI
eMJey chi30anmapbelH KOJIAAaHy aypyablH opTYpIi
KIMHUKAIBIK ~ KOpIHICTEpIHE  acep  eTyre
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MYMKIHJIK Oepeni, anaiina Oip Me3riiue Jopiuik
e3apa OpEKETTeCyJep MEH KaFbIMCBhI3 JIOPLIIK
peaKnusIapbIH 1aMy KayIliH apTThIPaIbL.
3eprTey OapbICbIHIA aHBIKTAJIFaH
aBIPMAIIBUIBIKTAp HAPKOJOTHSAJIBIK Oeiinaeri
MalUeHTTepAe  Herisri  aypygaH  Oelek
COMaTHKAJIBIK NaTOJOTUSTIAPABIH KU1
Ke37ecyiMeH JKOHE KeneH /i eMey
KaXETTUIIriMeH TyciHaipinyl MyMmkiH. OchbiFan
0ailUTaHBICTBI  HAPKOJIOTHSUTBIK TOMTA JIOPLIIK
KYKTEMEHIH >KOFapbl OOJYybl IOJUIPArMa3Hs
KaylliHiH apTyblHa aJblll  Kenemi. MyHpaai
KaFainapaa — KIMHUKIBIK — (apManeBTiH
KAaTbICybIMEH  (papMakoTepanusHbl  SKyHeni
Oaramay JOpuTiK e3apa OpeKeTTecylep MEH
OPBIHCHI3 TaraibIHAAyIap bl azaiiTyra
MYMKIHJIIK Oepei.
Empuey cwizbanapeinaa
npemnaparrap, TPaHKBHJIU3ATOPIIAP,
HOPMOTHMHKTEP  KOHE  KYpbICyFa  KapcChl
npenapaTTap Kul KojjaaHeuiael. [anonepunod,
aMHHa3uH, naszenam, denazemnam,
KapOamMa3enuH JKOHE BaJbIPOW  KBIIIKBLUIBI
mpernapaTTapblH  TaralbIHAAYABIH  YKOFaphI
JKULTITT  aWKbIH IICUXUKAJIBIK JKOHE MIHE3-
KYJIBIKTBIK Oy3bUIbICTaphl Oap MaIMeHTTEpAe
KapKbIHIBl ~ NCHUXO(apMaKoTepanusi  Kyprizy
KaXeTTLIITH kepceteni. Tipkenaren aybIp
KaFBIMCBI3 peaKIusIapIbIH OonmMaybIHa
KapamacTaH, O1piKTIpUITeH TepanusHbIH KOFapbl
KHLUIIT, 9cipece ICUXOTPONTHIK MpenapaTTap bl
Y3aK YakbIT KOJIJaHFaH/A OHE €rjie ’KacTarbl
MalUeHTTEepAe, €M KayilCi3[iriH  TYpaKThl
MOHUTOPHUHITEY/I Talam eTei.

ANBIHFAaH HOTHXKENEp TICHXHATPHSUIBIK JKOHE
HAPKOJIOTUSITBIK TOXIprOene
TIOJTUTTPArMa3UsTHbIH KEH TapaFraHbIH
KOpceTeTiH ofeOuer JAepeKTepiMeH ColKec
kenexai. bipkarap 3epTreyliepiaiH MolIMETTepi
OoibiHIIA Oip Me3ringe TaraiblHAaNaThIH
MICUXOTPONITHIK TPerapaTTap CaHBIHBIH apTYHI
KAFBIMCBI3  JIOPUTIK  peakiusuiap  KaymiHiH
KOFaphUIAYBIMEH, Tepamusra OeHIMIUTIKTIH
TOMEHJICYIMEH JKOHE MAalMeHTTepAl MYKHAT
KIIMHAKAJIBIK OakpLIay KKETTUIITIMEH
OaiinaHpIcThLKYpri3iireH  3epTTey  HaKTHI
KIIMHAKAJIBIK TOXKIpHOE JKarganbprana
ncuxogapMaKoTepanusHbl OHTAWNAHABIPY
TOCUIZIEPIH 931pJiey MEH JPUIIK TaralbIHAayIap
Kayinci3airig MOHHUTOPHUHITEY o/licTepiH
KETULTIPYAIH ~ ©3€KTUIrNH  pacTaiiapl.  byn
acipece J9PUIIK KYKTEMECI JKOFaphl kKoHE Y3aK

AHTHUIICUXOTHUKAJIBIK

20

Mep3iMIi OIpIKTIPUITeH TepanusHbl KAXKeT eTeTiH
MAIUEHTTEP YIIIH MaHBI3IbI OOJIBIN TaObLIA b,
3epTTey HOTIDKENEpl ICHXUATPHSUIBIK JKOHE

HApKOJIOTHSUIBIK ~ CTallMOHApiapaa  JASpUIiK
KYKTeMeH1  Oakpuiay KYHECiH IKeTiaipy,
MOJIMITPAarMa3usTHbI TOMEHJIETY KoHE

(dapMakoTepanus Kayilci3AiriH apTTeIpy YIIiH
KOJIIaHbLTYbl MYMKIiH.

Anparan Hotmokenep Kazakcran PecriyOnukachr
JleHcaybIK cakrTay MUHHCTPIITIHIH
TICUXHKAITBIK KOHE MiHE3-KYJIBIKTBIK
OY3BUIBICTAp/IbI €MLY JKOHIHJIET1 KIMHUKAJIBIK
XaTTaManapbIMeH coiikec keneni. COHBIMEH
Karap MOJHUIpParMasusiHblH KOFapbl JIEHIeii
JIOpUTIK ~ e3apa  opeKeTTecylep KaymiH
apTThipagbl. OcbiFaH OalIaHbICThl KJIMHUKAIBIK
(bapmManeBTiH KATbICYbIMEH KYpriziieTin
TYpPakThl  (hapMaKoTepanusiIblK MOHHUTOPUHT
JOPUTIK KYKTEMEHI TOMEHICTYIIH JKOHE €M
KAyINCI3ITiH apTTBIPYABIH MAaHBI3ABI KYpallbl
0OJIBIN TaObLTAIBI.
3eprreyaig HIEKTeyJIepiHe OHBIH
PETPOCTICKTUBTI  CHIMATHIH,  CaJIBICTBIPMAIIBI
TypZle IIaFblH IpIKTEME KOJIEMIH  JKOHE
3epTTeYIiH Oip MEIUIIMHAIBIK YHBIM 0a3achiHaa
KYpri3inyiH >kaTkbidyra Oonanpl. COHBIMEH
Karap  JKarbIMChI3  JOpUIIK  peakuusuiap
MEIUITMHAIBIK KyXXarTamaja TipKeIreH
MOJIMETTEp  HEri3iHie FaHa  OarayiaH[ibl.
ConppIKTan aJIbIHFaH HOTHXKeNepi
WHTEpIIpETAIHsIIaY Ke3iH/e aTayFaH
IIEKTEYJEePi €CKepY KaxeT.

KopbiTbinabl. JXypriziireH peTpocrneKTHBTI
3epTTey HOTWIKENEpl TCUXUATPUSIIBIK IKOHE
HapKOJOTUSJIBIK ~ O€WiHJeri  marueHTTeperi
ncuxogapmMakoTepanusHbIH O1piKTIpUIreH
emMjiey ChI30anmapblH  KOJJAHYABIH  JKOFApBI
KHUUTITIMEH oHE alKbIH JIOPUIIK XKYKTeMEMEH
CUTIATTaJaTBIHBIH  KOPCETTi, ocipece Oy
HapKOJOTHUANBIK ~ OeHiHAeri  MalueHTTep/e
alKkpIH Oaifkanael. HapKOMOTHANBIK TOMTAFbI
nanueHTTepAe Oip Me3riuiie TarailbIHIalaThIH
MperapaTTapsIH OpTaIlia CaHbl IICHXUATPUSITBIK
MAIMEHTTEPMEH CaJIbICTRIPFAHIA €I9Yip )KOFAPHI

eKeHl1 AHBIKTAJIJIbI, Oy alKbIH
MOJIUTIPArMa3usiHbl JKOHE TCHUXHUKANBIK, MiHE3-
KYJIBIKTBIK opi COMAaTOBETETATUBTIK
OY3BUIBICTApIBI KeIIeH 11
nicuxodapMakoTepanusi TY3€Ty KaXeTTUTITTH
KepceTe/i.

EmMney ce3bamapeiHga  aHTUTICHXOTHKAIBIK
npemaparrap, TpaHKBUJIM3ATOPIIAD,
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OAPMALIS KA3AXCTAHA

HOPMOTHMHKTEP  KOHE  KYphICyFa  KapChl AHTUICHUXOTHKAJBIK npermaparrap MEH
mpenaparrap kWi KOJJIAHBUIABIL, OJapIblH  O€H30/Ma3enuHACPIIH O1IpiKTIpiIIN
iIiHAe TajoNmepuaoN, aMHHA3WH, JMa3ernaM, TaralbIHIATYybl CENAaTUBTIK OCEPIiH KYIICIO

¢denasenaM, kapOama3enuH JKOHE BAJBIPOW KaylmiH apTThIpybl MYMKiH. COHBIMEH KaTap
KBIIIIKBUIBI ~ TIpermapaTTapbl  0ackiM  OOJNABI.  TUNTIK AHTUTICUXOTUKTEP/I1 KOJIJIaHy
Tipkenrexn aybIp YKarbIMCBI3 JOPUTIK  3KCTPANUPAMHUIAIBIK  OY3BUIBICTAPIBIH  JaMy
peaknusuiapaelH ~ OonMayblHA — KapamacTaH, KaymiMeH — OalmanbicTel  Oomumbl.  Keitbip
ncuxohapmMakoTepanusHbIH korapbel koMmOuHamusuiap QT apanbIFbIHBIH — y3apybl

KapKbIHABLJIBIFBI MCH KOIIKOMIIOHEHTTI EMICY

KayIliH >KOFapblIaTybl MYMKiH OOJIFaHJBIKTaH,

chI30asIapbIH KOJJaHy  JIOpUIiK e3apa MyHAall MNAlMEHTTEpAC TYPAKThl KIMHUKAJIBIK
OpeKeTTeCyliep MEH KYyMYJSTHBTI JKaFbIMCBhI3 MOHHTOPHUHT XKYPTi3y KaKeT.
acepiep KaymiH apTTBIPYbI MYMKiH. AJBIHFAaH HOTIKEJIEp IMcuxodapmMakoTepanus

[lcuxodapmakoTepanusi chl30anapblH  TanIay

Kayilnci3girii - MOHUTOPHHITEY MEH JIOpLIiK

OapbICHIHA BIKTHMAJI TOPLTIK e3apa KYKTEMEHI TOMEHJETyre OarbITTalIFaH KOChIMIIIA
opekerTecynepre Oaranay KYPri3iiii.  3eprreyiiep KYprizy KaKeTTiTriH KepceTei.
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GLUCOCORTICOSTEROIDS IN ADJUNCTIVE THERAPY FOR BACTERIAL MENINGITIS
IN CHILDREN: EFFICACY AND SAFETY IN THE PREVENTION OF SENSORINEURAL
HEARING LOSS

Kim T.V.%, Piven L.1.%, Yelemesova K.B.t, Kim D.D.%, Nikolaeva T.L.}
INJSC «Karaganda Medical University», Karaganda, Kazakhstan

Introduction. Bacterial meningitis in children is associated with a high risk of persistent neurological sequelae, among
which sensorineural hearing loss is of particular importance: it develops even when treatment is successful and can
profoundly affect a child’s quality of life. Glucocorticosteroids are included in the treatment regimen with the aim of
limiting the inflammatory cascade and preventing secondary damage to nervous tissue. However, the available data on
their efficacy are scattered and often contradictory; systematizing this evidence is therefore a necessary step toward
clarifying management strategies for such patients.

Objective. To review the literature on the use of glucocorticosteroids in the combination therapy of bacterial meningitis
in children, with emphasis on their role in preventing delayed sensorineural hearing loss.

Materials and methods. A literature analysis was conducted in the PubMed and Cochrane Library databases using
keywords; Russian-language publications from CyberLeninka were additionally included. After screening the studies for
relevance and currency, the final sample comprised 29 articles published between 2003 and 2024.

Results. Early administration of glucocorticosteroids concurrently with the initiation of antibacterial therapy statistically
significantly reduces the risk of sensorineural hearing loss in children with bacterial meningitis. Dexamethasone
administered within the first hours after diagnosis limits the inflammatory response and thereby protects cochlear hair
cells from damage: according to the included studies, the incidence of both bilateral and unilateral hearing loss decreases
by 30-50%, depending on the etiology of the disease. The most convincing preventive effect has been documented in
meningitis caused by Haemophilus influenzae type b and Streptococcus pneumoniae.

Discussion. The data obtained confirm the efficacy of glucocorticosteroids in bacterial meningitis caused by S.
pneumoniae and H. influenzae; however, it is premature to extend this conclusion to all etiological forms of the disease.
The evidence base for a number of pathogens remains insufficient, the results of individual studies are contradictory, and
data on newborns and patients in resource-limited settings are virtually absent.

Conclusions. Adjunctive GCS therapy for bacterial meningitis in children has demonstrated efficacy in reducing the risk
of sensorineural hearing loss, primarily in pneumococcal and Hib etiology. The question of efficacy in newborns and in
meningitis of other etiologies remains open. To resolve it, multicenter studies with separate analyses by pathogen, age
group, and resource context are required: only in this way can it be determined whether the benefit of GCSs is universal
or fundamentally etiology-dependent.

Keywords: bacterial meningitis, children, complications, sensorineural hearing loss, glucocorticosteroids,
dexamethasone.

I'JITOKOKOPTUKOCTEPON/IbI B AJTBIOBAHTHOM TEPATINM BAKTEPUAJILHOT'O
MEHMHI'UTA V AETEU: SODPEKTUBHOCTD U BE3OITACHOCTD B ITPOOHJIAKTUKE
HEMPOCEHCOPHOMU TYT'OYXOCTHU

Kum T.B.%, IInsens JI.W.L, Enemecosa K.B.%, Kum JI./1.}, Hukonaesa T.JI.!

HAO «Kapazanouncruii Meouyunckuti Yrnusepcumemy, Kapazanda, Kazaxcmar

Beenenne. bakrepranbHblii MEHUHIUT Y JETEH CONPSAKEH C BHICOKMM PUCKOM CTOMKUX HEBPOJIOIMUECKUX ITOCIIECTBUH,
cpeny KOTOPBIX HEHPOCEHCOPHAs TYTOyXOCTh 3aHMMaeT 0co00e MECTO: OHa pa3BHBAeTCs JaKe IPH yCHEIIHOM JISYeHHN
U CIOCOOHA KapJMHAIBLHO U3MEHUTh KaueCTBO KU3HH peOeHKa. [ TIOKOKOPTHKOCTEPOH/IbI BKIIOUAIOTCS B CXEMY TepaIiu
C pacyeToM Ha OrpaHUYECHHE BOCTIAIIMTENBLHOIO KaCcKaia 1 IpeIynpekIeHne BTOPUYHOTO TTIOBPEXACHHUS HEPBHOM TKaHH.
Mexny TeM UMeroImuecs AaHHbIE 00 UX 3(Q(QEKTUBHOCTH Pa3pO3HEHBI M HEPEIKO MIPOTHBOPEUNBBI — CHCTEMATH3AINS
9THX CBEJICHUH ITPEACTABIISETCS. HEOOXOMMBIM IIATOM JUIsl YTOYHEHHUS TAKTUKH BEJICHHUS TAKUX MAalUCHTOB.

Leanr mcciaemoBanus. [IpoBecti 0030p iMTEpaTyphl 1O NPUMEHEHUIO TIIIOKOKOPTUKOCTEPOMIOB B KOMIUIEKCHOM
Tepanuy OaKTepUaILHOIO MEHUHTUTA Y JIETEH, C aKLIEHTOM Ha MX POJIb B IPO(MIIAKTHKE OTCPOYCHHON HEMPOCEHCOPHON
TYrOyXOCTH.

Marepuansl m Meroasl. IlpoBexeH aHanmu3 mnureparypbl mo ©0azam paHHeix PubMed m Cochrane Library c
UCIIOJIb30BAaHMEM KIIIOUYEBBIX CIIOB; JOINOJIHUTEIBHO IPHUBJIEKAINCH pycCKoOs3bluHble myOnukauuu u3 CyberLeninka.
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DOAPMAILIVIS KA3AXCTAHA

ITocne mpoBepKkyH HCCIEIOBaHUN Ha PEJICBAHTHOCTH U aKTYaJIbHOCTh NTOTOBast BEIOOpKa cocTaBmiia 29 crareif ¢ natamu
my6mukanuii ¢ 2003 mo 2024 rox.

Pe3yabTaThl. PaHHee Ha3HaYeHHE TTIIOKOKOPTHKOCTEPOMIOB OJHOBPEMEHHO ¢ Ha4yajJoM aHTHOAKTEepUaIbHOU Teparuu
CTaTHCTUYECKH 3HAYMMO CHIDKACT PUCK HEHPOCCHCOPHOH TYroyXxoCTH y IeTeidl ¢ OaKTepHalbHBIM MEHHUHTHUTOM.
JlexcameTa3oH, BBEJICHHBII B IIEPBBIC 4achl OT IIOCTAHOBKU JAMArHO3a, OIPaHMYHMBACT BOCHAIUTENBHBIH OTBET M TEM
CaMBIM 3all}IIAaeT BOJIOCKOBBIC KICTKH YIUTKU OT IIOBPEXKICHU: 10 JaHHBIM BKIFOUCHHBIX UCCIICNOBAHMUI, YaCTOTa KaK
JIBYCTOpDOHHEW, TaKk M OIHOCTOPOHHEH morepu ciyxa cHmwkaercs Ha 30-50% — B 3aBUCHMOCTH OT O3THOJIOTHH
3abosieBannsi. Hambosee yOenurenbHbIN npoduiakTudeckuil >GQekT 3apuKCHpOBaH NPU MEHHHTHTE, BBI3BAHHOM
Haemopbhilus influenzae Tumna b u Streptococcus pneumoniae.

Oo6cy:xnenne. [lonydeHHble NTaHHBIE MOATBEPXKAAIOT 3()(HEKTHBHOCTH TITFOKOKOPTHKOCTEPOHUAOB NPU OaKTEpUaIbHOM
MEHUHTHUTE, BbI3BaHHOM S. pneumoniae u H. influenzae, ojHako pacnpocTpaHsATh 3TOT BBHIBOJ Ha BCE ITHOJIOTMYECKHUE
(dopmMbl 3abosieBaHUs TpexJeBpeMeHHO. JlokazarenbHass 0asza Mo psiay BO30yauTeNel ocTaeTcs HEIOCTaTOYHOM,
pe3yabTaThl OTHCNBHBIX HMCCIICNOBAaHUA IPOTHBOpEYAT APYT APYTY, a NaHHbIE 110 HOBOPOXKACHHBIM M IAIlUCHTaM B
YCIIOBHAX OIPaHHYEHHBIX PECYPCOB (DPaKTHUECKU OTCYTCTBYIOT.

BeiBoasl. AnproBantHast [ KC-tepamnus npu 6akTepraibHOM MEHHHTHTE Y IeTel Toka3ana 3(h(HeKTHBHOCT B CHIKCHUN
pHCKa HEWPOCEHCOPHOW TYroyxocTH — MpeXAe BCEro INpu ITHEBMOKOKKOBOH W Hib-atnomorun. Bompoc 00
9 (EeKTUBHOCTH Yy HOBOPOXXACHHBIX M IPH MEHHHTHTE WHOW STHOJOTHM OCTaeTCs OTKPBITBIM. I ero peeHus
HE0O0XOMMBbI MHOTOIICHTPOBBIE HCCIICAOBAaHHS C Pa3AeibHBIM aHAIN30M MO BO3OYAUTENSAM, BO3PACTHBIM IPYyMIIaM U
PeCcypcHOMY KOHTEKCTY: TOJIBKO TaK MOKHO OTIPEJIENIUTS, sABJIsieTcs v noJb3a ['KC yHuBepcanbHOM Wil IPUHITUITHAIEHO
3TUOJIOTUYECKH 3aBUCUMOM.

KnloueBble  cioBa:  OakTepHalbHBIH  MEHHHTHT, JE€TH, OCJOXHEHHS, HEHPOCEHCOpHas  TYroyXOCTb,
TJIIOKOKOPTHKOCTEPOU/IBI, EKCAMETa30H.

BAJIAJIAPIATBI BAKTEPUAJIBIK MEHUHI'MT KE3IHJE AJTbIOBAHTTbI TEPAIINA
PETIH/JE I''IFTOKOKOPTUKOCTEPOUATEPI KOJIZAHY: HEMPOCEHCOPJIBIK ECTY
KABUIETIHIH TOMEHAEYIHIH AJIIBIH AJIY JATBI TUIMAUIIT'T MEH KAYIICI3AIT'T

Kum T.B.}, lIusens JI.LU.L, Enemecosa K.B.!, Kum JI./1.}, Hukonaesa T.JI.!

Y«Kapazanov Meouyuna Ynusepcumemi» KEAK, Kapasanowl, Kazaxkcman

Kipicne. bananapnarsl 6akTepusUIbIK MEHWHTUT TYPaKThl HEBPOJIOTHSIIBIK Callgapiap/blH JKOFaphl KaylmiMeH Karap
xypeni. Onap/siy imiHAe HEHPOCEHCOPIIBIK TYTOYXOCTh €pEeKIIIe OPBIH alafbl: 0J1 eMICY CITTI KYPTi3UIreH karaainaa 1a
JaMyBl MYMKIH JXoHE OallaHBIH eMip cypy camachlH TyOereiin e3repTyre KadineTTi. [ mokokopTHKOCTEpOUATED KaOBIHY
KacKaJplH MICKTEy JKOHE JKYWKE TiHIHIH eKIHIIUTK 3aKbIMIAHYBIHBIH aJJbIH aly MaKCaTblHIa eMJey ChI30achiHa
eHri3iyeni. Anaiia oJapIsIH THIMILIIT] KeHIHIET1 Koyaa 0ap nepekTep OBITRIPaHKBI KOHE KU1 KapaMa-KaiIlbl CHITATTa.
CoHppIKTaH OyJ1 MaNIMETTepAl JKylesey OChIHall MalMeHTTepAl )KYPri3y TaKTUKAChIH HAKThUIAY YIIIH KaXeTTi Kajam
0oJtbIN TaObLIA B

3eprreyain MakcaThbl. bananapaarsl OakTepHUsIIbIK MEHUHIHTTIH KEIIEH I TePaIUsIChIH/A [NIIOKOKOPTHKOCTEPOUATEP I
KOJIJaHy OOWMBIHIIIA 9aeOMETTepre MIONY KYPri3y, ONapAbIH KeIl JaMHTBIH HEHPOCCHCOPJBIK eCTY KaOlaeTiHIH
TOMEHJICYiHIH aJIIbIH allyJarbl peJIiHe epeKllie Hazap ayaapy.

Martepuanmap Men agicrep. PubMed sxone Cochrane Library nepekkopiapbslHIa HETi3Ti co3/ep i MaijanaHa OThIPHIIL,
onebuerrepre Tangay >kyprizingi; koceimma CyberLeninka nepexkopbIHIarbsl OpbIC TUTHJET >KapUsUIaHBIMAAp 1A
KapacThIpbUIBL. 3epTTeyIIepIiH PEeBaHTTHUIBIFBI MEH O3EKTUIIT TeKCEPIIreHHEH KeHiH KOphIThIHABI ipikTemere 2003 -
2024 >xpuTaap apanbiFblHIa )KapusuIaHFaH 29 Makaiia eHri3uI.

Hormxkenep. I'mokokopTHKOCTEpOUATEP Il aHTHOAKTEPHSIIBIK TeparusiHbl OactayMeH Oip Mesrijie epre TaralblHIAY
OaKTepHUsUIBIK MCHUHTUTI Oap Oananap/ia HeHpOCEHCOPIIBIK eCTy KaOlJIeTiHIH TOMEH ey KayIliH CTATUCTHKAJIBIK TYPFBIIaH
enoyip azaitaapl. JlmarHo3 KOWBUIFaHHAH KEHiHTI aFalIKel caraTTapla CHTi3UIreH AeKcaMeTa3oH KaObIHy jkayaObIH
IIEKTeH Al JKOHE COJ apKpUIBl YIYABIH TYKTI JKacyIIaJapblH 3aKbIMAAHYJaH KOPFANAbI: €HTI3UIreH 3epTTeyIepliH
nepekTepi OoibIHIIA, ecTy KaOiMeTiHiH eKiXaKThl [1a, OipyKaKThl J1a >KOFATYBIHBIH JKULTITT aypyAblH STHOIOTHACHIHA
OaiimansicTel 30-50%-ra Temenmeidimi. Ex aiikeiH mpodumaktukaiblk ocep Haemophilus influenzae b tumi sxone
Streptococcus pneumoniae TYbIHAATKAH MEHUHTHT KE31H/IE TipKEJITeH.

Tanakpliay. AnsiHFaH gepektep S. pneumoniae skone H. influenzae TybiHmaTkan OakTepUSIIBIK MEHHHTHUT Ke3iHJIE
TIIIOKOKOPTHKOCTEPOUATEP/IIH THIMIUIITIH pacTaiiabl, anaiifa OyJl KOPBITHIHIBIHBI aypy[IblH OapibIK 3THOJIOTHSIIBIK
TypJepiHe TapaTy a3ipre epre. bipkatap Ko3abIpreITap OOMBIHINA TANIEIIEMENIK 0a3a MKETKUTIKCI3 OOJBIN KalIbIl OTHID,
JKEKeJIeTeH 3epTTeyJIep/IiH HaTIKelepi 0ip-OipiHe KalIbl Kejei, aj )kaHa TyFaH HopecTellep MEH PecypCTaphl MIEKTey
JKaraiaarsl aleHTTep OOMBIHIIA AepEKTep ic XKY31H/E KOK.

KoproITeinasinap. bananapnarel 6akTepusuiblk MEHUHIUT Ke3inae anbioBaHTThl ['KC-Tepanus HEHpOCEHCOPIIbIK ecTy
KaOUIeTIHIH TOMEHCY KayIliH a3aiiTya THIMIUIITIH JONIENIS/l — €H aIIbIMEH ITHEBMOKOKKTEHIK jkoHe Hib-3THonorusuist
MeHHHTHTTE. JKaHa TyFaH HopecTeepAe KoHe 0acKa STHOJIOTHSIBI MEHUHTHT Ke31H/I€ OHBIH THIMILTIIT Typajbl Mocele
alIbIK KYHiHZE KamubIln OTBIp. bynm MoceneHi mienry yImiH KO3IBIPFBIMITAp, JKAaC TONTAPHI JKOHE PECYPCTHIK KOHTEKCT
OOMBIHIIIA KEKe TaJAay JKYPri3iIeTiH KeIOpTaIBIKTH 3epTTeyiep KaxeT: Tek ockurail raHa I’ KC maiimaceiHbIH oMOeban
eKEH/IIT'1H HeMece OHBIH THOJIOTHSFA IPUHIUITI TYPAE TOYeN/i €KeHiH aHBIKTayFa 00Ia bl
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Tydinai ce3mep: OakTepHsUIBIK MEHHHTHUT, Oayiajap, acKbIHYJap, HEHPOCEHCOPJBIK €CTy KaOuIeTiHIH TOMEHIeYi,

TIIFOKOKOPTHKOCTEPOHATED, TEKCAMETA30H.

Introduction. Bacterial meningitis in children is
one of the most dangerous infectious diseases of
the central nervous system, and its prognosis
remains serious even in modern medicine: high
mortality and the risk of permanent disability do
not decrease in proportion to advances in
antibacterial therapy [1, 2, 3]. Among delayed
complications, sensorineural hearing loss is of
particular importance. It develops early, often
already in the acute period, and largely
determines the child’s future quality of life.
Against this background, discussions continue
regarding the role of glucocorticosteroids as an
adjunctive component of treatment. The rationale
for their use is clear: by suppressing an excessive
inflammatory response, these drugs may
theoretically limit damage to inner ear tissues and
reduce the likelihood of hearing loss [4, 5, 6, 7].
However, clinical data on this issue are
heterogeneous, and there is still no consensus on
the advisability of prescribing
glucocorticosteroids to children with bacterial
meningitis.

From the perspective of clinical pharmacology,
dexamethasone is the most extensively studied
glucocorticosteroid in this field: its high
bioavailability after intravenous administration,
long half-life, and well-characterized interaction
profile make it the drug of choice in all
international guidelines. This review focuses not
only on the association between bacterial
meningitis and sensorineural hearing loss, but
above all on pharmacotherapeutic aspects:
mechanism of action, proven efficacy, age-
specific considerations, safety, and rational use
of glucocorticosteroids in pediatric practice [7,
8].

Materials and methods. The methodological
basis of the study was an analysis of the scientific
literature. The primary search for source
literature was conducted in the international
databases PubMed and Cochrane Library. In
addition, the CyberLeninka electronic library
was used to analyze and examine Russian-
language publications. The object of the study
was glucocorticosteroids used in the combination
therapy of acute bacterial meningitis in children.
The analysis assessed the effect of adjunctive
therapy on reducing the risk of sensorineural
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hearing loss and mortality indicators depending
on the etiological factor. The final sample
comprised 29 articles published from 2003 to
2024.

Results.

1. Epidemiology and etiology.

Acute bacterial meningitis is one of the most
dangerous infections of the central nervous
system. It poses a particular threat to newborns
(up to 1 month of age) and infants during the first
year of life. The immaturity of their immune
system increases susceptibility to infection and at
the same time complicates early diagnosis
because the clinical picture is scarce and
nonspecific. For this reason, neonatal meningitis
remains highly relevant to pediatrics worldwide
[9, 10].

The scale of the problem speaks for itself:
meningitis ranks among the top ten leading
causes of childhood mortality. The case-fatality
rate is 10-15%, and persistent neurological
sequelae are reported in 20-50% of survivors —
depending on the timing of hospitalization, the
identified pathogen, and the adequacy of initial
treatment [10, 11]. According to global
estimates, the disease claims the lives of
approximately 125,000 children annually, with a
disproportionately large share occurring in
countries with limited healthcare resources [12].
In countries with developed healthcare systems,
mortality from meningitis is significantly lower;
however, long-term follow-up shows that every
fourth surviving child has at least one serious
neurological sequela: intellectual disability,
spasticity, or visual or hearing impairment [12].
Peak incidence occurs in children during the first
two months of life, when both diagnosis and
treatment are most difficult.

Among causative agents, three pathogens play a
key role: Streptococcus pneumoniae,
Haemophilus  influenzae, and  Neisseria
meningitidis [12]. Their prevalence varies
depending on the age group (Table 1) [9]. In
Kazakhstan, the etiological structure of
meningitis is  monitored  through the
epidemiological surveillance system: all isolated
cultures are sent to the National Center for
Expertise, where standard bacteriological studies
and molecular genetic typing are performed. In
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2017-2019, among more than

individuals examined, positive results for

202 613 meningococcal infection were obtained in 190

people [13].

Table 1 - The most common pathogen for different age groups.

Source: [9, p. 2, Table 1]

Age Group Most Common Organisms References
Pre-term neonate Escherichia coli, GBS * [12,21.22]
Term neonate and infants < GBS *, E. coli, Streptococcus pneumoniae, Listeria
three months monocytogenes Ll
Children = three months to ten S. pneumoniae, Neisseria meningitidis, Haemophilus
years influenzae type b e
Adolescent until 19 yearsold  N. meningitidis, S. pneumoniae [4,25,26]

The dynamics of the role of Haemophilus
influenzae type b (Hib) are illustrative. In the
1990s, this pathogen dominated the structure of
bacterial meningitis; however, mass vaccination
substantially changed the situation. Nevertheless,
in countries where vaccination coverage remains
incomplete or parents refuse vaccination, Hib
remains significant [12]. In countries with high
vaccination coverage, where Hib is now rare, its
place has been taken by S. pneumoniae [14].
Bacterial meningitis is not limited to high
mortality in the acute period. It leaves
consequences for years to come. The disease
entails a high risk of disabling complications,
among which sensorineural hearing loss occupies
one of the leading positions [7, 10, 14, 15, 16, 17,
18].

The risk of developing hearing loss following
bacterial meningitis varies and depends directly
on the causative agent. Overall, hearing loss
occurs in approximately 10% of children who
have had the disease; in 5% of cases, it is
bilateral, severe, or profound [9, 19]. The
incidence of this complication varies
significantly depending on the pathogen: in
pneumococcal meningitis, it reaches 14-32%,
whereas in meningococcal meningitis it is 4-
23%, and in Haemophilus influenzae type b
meningitis, it is about 20%. Children with
hearing loss often face secondary disorders as
well: vestibular, speech, and behavioral, which
may persist throughout childhood [9, 19].
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At the same time, some cases of hearing loss are
reversible. During early examination (after 30-40
days), hearing loss was detected in 33% of
children with pneumococcal meningitis in
Bangladesh; however, upon re-examination after
6-24 months, persistent hearing loss remained in
only 18%. The authors attributed this to the
resolution of transient hearing impairments [9,
19].

2. Complications of bacterial meningitis.

The spectrum of complications of bacterial
meningitis is broad — both in nature and severity.
Some resolve within a few weeks, while others
are lifelong. Neurological sequelae range from
severe motor impairments to less obvious
disorders: visual impairment, middle ear
pathology, and cognitive and behavioral
disorders. During the acute phase, the greatest
threat comes from intracranial complications:
cerebral edema, vascular disorders, and
hydrocephalus — all of which lead to increased
intracranial pressure and damage to the
parenchyma [10, 20, 21, 22].

Short-term complications include seizures, focal
neurological deficits, and subdural effusions,
while long-term complications include hearing
loss, cognitive impairments, hydrocephalus,
learning difficulties, seizure syndrome, and
disorders of memory, balance, and coordination
(Table 2) [9, 20, 23].
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Table 2 - Long-term and short-term neurological complications after pneumococcal and meningococcal meningitis in
low- and middle-income countries (LMICs) and high-income countries (HICs).

Source: [9, p. 5, Table 2]

Pneumococcal Meningitis Meningococcal Meningitis

References
LMICs HICs LMICs HICs
Focal deficits 12% 3-14% 2-4% 3% [13,39,40,41,42]
Hearing loss 25% 14-32% 19-23% 4% [10,13,43,44,45]
Seizures 45-63% 15-48% 17-33% 2% [40,45,46,47]
Cognitive impairment 4-41% N/A* 4% 12-19% [10,13,43,48,49]

3. Sensorineural hearing loss.

Sensorineural hearing loss is a decrease in
hearing, ranging from mild impairment to
complete deafness, caused by damage to the
sound-perceiving part of the auditory analyzer
[18]. Among all neurological sequelae of
bacterial meningitis in children, it is diagnosed
most frequently and consistently ranks among
the most persistently reported outcomes in most
large studies. Its risk is particularly high in
meningitis caused by H. influenzae and S.
pneumoniae [9, 21].

A retrospective analysis conducted at Beijing
Children’s Hospital from 2010 to 2016 clearly
illustrates the scale of this problem. In a cohort
of 573 included patients, the pathogen was
identified in 246 children, 92 of whom had
pneumococcal meningitis. Hearing loss was
recorded in 160 children, affecting a total of 240
ears. In 20 cases, the hearing loss became
irreversible (32 ears) [24].

Cross-country differences in the incidence of
post-meningitic hearing loss are observed, which
can be explained by specific systemic factors.
Where vaccination coverage is higher, the
incidence of invasive forms of infection is lower,
and early seeking of medical care and public
awareness further reduce the likelihood of severe
outcomes [25].

4. Use of glucocorticosteroids to prevent
hearing loss.

Damage to neurons in acute bacterial meningitis
results from two interrelated processes: direct
bacterial effects on the subarachnoid space and
the body’s excessive inflammatory response.
This second component has become the target of
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adjunctive therapy. To date, dexamethasone is
the only glucocorticosteroid with a sufficient

evidence base for limiting subarachnoid
inflammation. The anti-inflammatory effect of
dexamethasone is based on a genomic

mechanism: the drug binds to the cytosolic
glucocorticoid receptor, which shifts gene
expression toward suppression of inflammation.
The key targets are the pro-inflammatory
cytokines TNF-a and IL-1; their inhibition
sequentially  limits cerebral edema and
normalizes cerebrospinal fluid dynamics: the
concentrations of lactate and cellular elements in
the cerebrospinal fluid decrease. This chain of
pathophysiological effects justifies the use of
dexamethasone as an adjunct to antibacterial
therapy [8, 9, 15].

Molecular mechanism of the inflammatory
cascade. When bacteria invade the subarachnoid
space, their  structural components -
lipopolysaccharide (in Gram-negative
organisms), peptidoglycan, and lipoteichoic acid
(in Gram-positive organisms) — activate the
pattern-recognition receptors TLR2 and TLR4 on
cells of the meninges and microglia. This
activates the transcription factor NF-xB, leading
to a massive release of the pro-inflammatory
cytokines TNF-a, IL-18, IL-6, and IL-8,
followed by neutrophil recruitment. IL-1P
increases the concentrations of prostaglandin E2
and leukotriene B4, potent mediators of the
arachidonic acid cascade. By inhibiting
phospholipase A2 and suppressing NF-xB,
dexamethasone interrupts this cascade at several
levels simultaneously [3, 8].
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Mechanism of cochleoprotection. The inner ear
is anatomically connected to the subarachnoid
space through the cochlear aqueduct.
Inflammatory ~ mediators  penetrate  the
perilymphatic space, causing damage to the
spiral ligament, the stria vascularis, and, above
all, the outer hair cells of the organ of Corti. An
experimental study by Kang B.C. et al. (2023)
demonstrated that TNF-a activates the
accumulation of reactive oxygen species (ROS)
and triggers caspase-mediated apoptosis in
auditory hair cell cultures (HEI-OC1) and mouse

cochlear explants. Pretreatment  with
dexamethasone significantly restored cell
viability, reduced ROS accumulation, and

suppressed apoptotic signaling pathways [26].
These data substantiate a direct
cochleoprotective effect of dexamethasone that is
independent of its systemic anti-inflammatory
effect.

Critical importance of the therapeutic
window. Most irreversible damage to hair cells
occurs within the first 24-48 hours after the onset
of meningitis. Antibiotic-induced bacterial lysis
causes an additional peak of bacterial antigen and
inflammatory ~ mediator  release, thereby
aggravating cochlear damage. Administration of
dexamethasone before or concurrently with the
first antibiotic dose makes it possible to prevent
this peak of the inflammatory cascade. This is
why the pharmacotherapeutic value of
glucocorticosteroids decreases sharply when
they are administered more than 12 hours after
the start of antibacterial therapy [7, 8].

The clinical rationale for using
glucocorticosteroids is supported by review
findings: among children receiving drugs in this
class, the incidence of hearing loss was lower
than in the placebo group. Since sensorineural
hearing loss is a severe and difficult-to-correct
complication with long-term consequences for a
child’s development, the authors of several
reviews recommend prescribing
glucocorticosteroids as soon as there is a
reasonable clinical suspicion of bacterial
meningitis [7].

At the same time, the dependence of efficacy on
disease etiology remains unresolved. A subgroup
analysis of the Cochrane review documented
clinical benefit in bacterial meningitis caused by
N. meningitidis and S. pneumoniae, whereas data
are insufficient for other pathogens. In particular,
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no recommendations have been formulated for
the use of dexamethasone in Gram-negative
bacillary and neonatal meningitis [7, 8, 9].
Preclinical experiments consistently
demonstrated a threefold protective effect of
glucocorticosteroids:  reduction of cerebral
edema, decrease in intracranial hypertension, and
attenuation  of  meningeal  inflammation.
However, the clinical evidence proved far more
contradictory. In infants and children with Hib
meningitis, the addition of dexamethasone to
antibiotics significantly reduced the frequency of
hearing loss: 12,9% versus 17,4% in the
antibiotic-monotherapy  group  [21]. In
pneumococcal and meningococcal meningitis,
no convincing effect on outcome or neurological
sequelae was identified; therefore, the efficacy of
dexamethasone in these cases remains unproven
[9].

A more detailed picture is provided by a large
systematic analysis that included 25 studies with
4,121 participants. The study designs were
heterogeneous: 7 studies involved adult patients
(older than 16 years), 2 involved mixed age
groups, and the remainder were conducted only
in children. The proportion of studies of high
methodological quality was small (4 of 25); most
were rated as moderate (14) or low (7) in quality.
This resulted in an overall moderate level of
evidence. Subgroup analysis by pathogen
confirmed the pathogen-specific nature of the
glucocorticosteroid effect. A reduction in
mortality was documented only in pneumococcal
meningitis (RR 0,84; 95% CI 0,72-0,98),
whereas this indicator did not change in
meningitis caused by H. influenzae or N.
meningitidis. The pattern for hearing was the
opposite: a reduction in the incidence of hearing
loss with glucocorticosteroid use was identified
specifically in Hib meningitis (4% vs. 12%), but
not in pneumococcal meningitis [15]. This
asymmetry of pathogen-specific outcomes is a
key observation requiring interpretation.

5. Age-related considerations for the use of
glucocorticosteroids in children.

A differentiated approach to prescribing
dexamethasone depending on the child’s age is
of fundamental importance in pediatric practice,
since the evidence base, safety profile, and
leading pathogens differ substantially across age
groups.
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Neonatal period (age less than 28 days). The
use of dexamethasone in newborns is currently
not recommended. A Cochrane systematic
review by Ogunlesi T.A. et al. (2015), which
included only two studies with a total sample of
132 participants, showed that adjunctive
corticosteroids reduced the early risk of mortality
(RR 0,46; 95% CI 0,24-0,88), but had no
statistically significant effect on the long-term
outcome of sensorineural hearing loss after 2
years of follow-up (RR 1,80; 95% C1 0,18-18,21)
[27]. All available evidence for this group is
classified as low or very low quality. The
European Society of Clinical Microbiology and
Infectious Diseases guideline (ESCMID, 2016)
explicitly states that the use of dexamethasone in
newborns is currently not indicated because of a
critical shortage of reliable evidence [28].
Children aged 1 to 3 months. The evidence base
for this age cohort is also extremely limited. The
UK National Institute for Health and Care
Excellence (NICE, 2024) noted the absence of
convincing data either confirming or refuting the
efficacy of dexamethasone use between 28 days
and 3 months of age, and recommended using
GCSssstrictly in children older than 3 months [7].
At the same time, the ESCMID guideline (2016)
permits the use of dexamethasone in children
older than 1 month with confirmed or highly
probable bacterial meningitis, while separately
emphasizing the conditional nature of this
recommendation [28]. In this «gray zone» of
clinical decision-making, the need for
glucocorticosteroids  should be  assessed
individually, taking into account the severity of
the condition, the suspected pathogen, and the
specific clinical context.

Children older than 3 months. This group is the
main target population for adjunctive therapy
with glucocorticosteroids, and the overwhelming
majority of clinical evidence is concentrated in
this group. A systematic review and meta-
analysis by Tian C. et al. (2022), which included
29 randomized clinical trials involving 3,433
pediatric patients, confirmed that concomitant
administration  of  glucocorticosteroids is
associated with a significant reduction in the risk
of hearing loss and persistent neurological
complications in children with bacterial
meningitis [29]. At the same time, the degree of
protective effect strongly depended on etiology
and geographic region: the most convincing
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evidence was documented for Hib meningitis,
whereas the results for pneumococcal
involvement were assessed as moderate. Thus,
for children older than 3 months with clinically
suspected or verified bacterial meningitis,
dexamethasone use is considered fully justified
from a pharmacotherapeutic standpoint.

6. Safety and adverse effects of
glucocorticosteroid use.
Analysis of the safety of adjunctive

dexamethasone therapy in pediatric practice
identifies a number of specific adverse events
requiring strict clinical monitoring. The most
significant risks associated with short-term
glucocorticosteroid administration are
gastrointestinal bleeding and the phenomenon of
recurrent fever [7]. In a large systematic review
that included 25 studies, adverse events were
recorded in detail in 20 studies. Gastrointestinal
bleeding was studied most extensively: it was
assessed in 16 studies, whereas recurrent fever
was considered in 12 studies. Reactive arthritis (6
studies), herpes zoster (5), and persistent fever
(3) were analyzed less often; fungal infection was
described in only one case. Among the recorded
effects, the influence of dexamethasone on the
course of fever deserves particular attention: the
frequency of recurrent fever during therapy was
28% versus 22% in the control group [15].

In addition to the adverse events described, a
short course of dexamethasone may be
associated with transient hyperglycemia and a
moderate increase in blood pressure, which are
reversible and do not require specific medical
intervention [8, 15].

Clinically significant interactions. Particular
attention in clinical practice is paid to the
pharmacokinetic antagonism between
dexamethasone and vancomycin. By stabilizing
endothelial membranes, glucocorticosteroids
rapidly reduce blood-brain barrier permeability,
thereby reducing vancomycin delivery into the
cerebrospinal fluid. If meningitis is caused by
penicillin-resistant strains of S. pneumoniae, the
antibiotic concentration in the CSF may fall
below the minimum inhibitory concentration.
For this reason, in regions with high antibiotic
resistance, experts recommend strengthening the
«vancomycin + dexamethasone» regimen by the
preventive administration of rifampicin [8].
Optimal course duration. No large randomized
studies have directly compared 2-day and 4-day
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courses of glucocorticosteroids in children. On
the one hand, shortening the course to 2 days
clearly reduces the metabolic and gastrointestinal
burden on the body. On the other hand, in proven
pneumococcal or Hib meningitis, the standard 4-
day regimen remains the priority because it
provides maximal cochleoprotection. Reducing
therapy to 2 days is reasonable in three situations:
early development of adverse effects,
meningococcal or listerial etiology, or if the
bacterial nature of meningitis has not been
confirmed by laboratory testing [8].

7. Glucocorticosteroid therapy.

The urgent initiation of antibiotic therapy should
be coordinated with the administration of
glucocorticosteroids. This issue was regulated in
greatest detail in the current NICE Guideline No.
240 (2024), which recommends prescribing
dexamethasone to all children with confirmed or
highly probable bacterial meningitis at the
earliest clinical opportunity. The drug is
administered at a dose of 0,15 mg/kg every 6
hours for 4 days; administration simultaneously
with the first antibiotic dose or immediately
before it is considered preferable. If simultaneous
initiation is impossible, the window for
glucocorticosteroid administration is limited to
12 hours from the start of antibacterial therapy;
later administration is considered inappropriate
[7]. ESCMID (European Society of Clinical
Microbiology and Infectious Diseases) also
includes dexamethasone in the standard
treatment regimen for bacterial meningitis in
children [28]. The etiological selectivity of the
effect is particularly emphasized: the most
convincing data have been obtained for Hib and
pneumococcal ~ meningitis,  whereas  in
meningococcal etiology the benefit of
glucocorticosteroids remains a matter of debate.
The recommended regimen is consistent with the
NICE position, with emphasis on early initiation
in the first hours after diagnosis [7, 28].

In its guideline on the hospital management of
common childhood illnesses, the World Health
Organization supports the use of dexamethasone
as a component of therapy for bacterial
meningitis. At the same time, the WHO notes
that a convincing evidence base has been formed
mainly for high-income countries; for resource-
limited settings, the organization urges caution
when extrapolating recommendations,
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particularly because of differences in the
etiological spectrum of pathogens.

According to the 2016 clinical protocol of the
Republic of Kazakhstan, children with
meningitis who have no signs of shock are
usually prescribed dexamethasone according to
the following regimen: the first dose for children
under two years of age is 1 mg/kg, followed by
0,2 mg/kg every 6 hours. In children aged two to
five years, the first dose is 0,5 mg/kg, followed
by 0,2 mg/kg every 6 hours; in children older
than 5 years, 4 mg every 6 hours, or prednisolone
1-2 mg/kg per day.

Doses prescribed to children with ITS
(infectious-toxic shock) vary depending on
severity:

Grade | ITS: GCSs (calculated as prednisolone)
are administered intravenously, simultaneously
and sequentially: prednisolone 5 mg/kg,
dexamethasone 0,2-0,3 mg/kag, and
hydrocortisone 12,5 mg/kg, or prednisolone 5-10
mg/kg per day;

Grade Il ITS: GCSs (calculated as prednisolone)
are administered intravenously, simultaneously
and sequentially: prednisolone 10 mg/kg,
dexamethasone 0,5 mg/kg, and hydrocortisone
25 mg/kg, or prednisolone 10-20 mg/kg per day;
repeated GCS administration up to 'z of the daily
dose after 60 minutes;

Grade Il ITS: the drugs are administered
simultaneously into two veins; GCSs (calculated
as prednisolone) are administered intravenously,
simultaneously and sequentially: prednisolone
15 mg/kg, dexamethasone 1,0 mg/kg,
hydrocortisone 50 mg/kg, or prednisolone 20-30
mg/kg per day or more; repeated administration
of hormones up to 2 of the daily dose after 30
minutes.

Glucocorticosteroid therapy according to NICE
recommends routine dexamethasone treatment
for community-acquired meningitis in children
(0,15 mg/kg every 6 hours for 2-4 days) [21].
Regular doses of dexamethasone (0,15 mg/kg
every 6 hours for 4 days or 0,4 mg/kg every 12
hours for 2 days), initiated as soon as possible,
are generally recommended for the treatment of
meningitis in children in developed countries.
The authors of a systematic review of
glucocorticosteroids in acute bacterial meningitis
concluded that adjunctive use of
glucocorticosteroids was associated with lower
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mortality and fewer cases of both severe hearing
loss and long-term neurological sequelae [8].
Limiting adjunctive dexamethasone therapy to 2
days may be optimal and may reduce the risk of
glucocorticosteroid-induced complications. A 2-
day treatment regimen is preferred because of the
reduced risk of adverse effects, although trial
data are based on a 4-day regimen and no
randomized study has compared the two
durations of glucocorticosteroid therapy in acute
bacterial meningitis. In patients with Hib or
pneumococcal meningitis, a 4-day treatment
course is currently recommended. A 2-day
course is justified in patients with bacterial
meningitis who develop steroid-induced adverse
effects, when a specific bacteriological diagnosis
has not been established, in patients with other
forms of bacterial meningitis (for example,
meningococcal or listerial), or in cases where
diagnostic lumbar puncture cannot be performed
[8].

Thus, despite differences in specific protocols
and priorities, the guidelines cited follow a
consistent rationale: dexamethasone,
administered in a timely manner and at an
appropriate dose, reduces the risk of severe
complications from bacterial meningitis in
children. Disagreements primarily concern
specific issues — the optimal duration of
treatment, the applicability of recommendations
in resource-limited settings, and management
strategies for rare or poorly understood forms of
the disease. It is precisely these gaps that
determine the direction of future research and
serve as the basis for updating guidelines as new
data become available [7, 28].

7. Comparative analysis of study results.
Brouwer et al. (2015), which pooled 25 RCTs
with a total sample of 4,124 patients, forms the
evidence base for most current guidelines. The
key conclusion of this study is that adjunctive
glucocorticosteroids  reduce  mortality in
pneumococcal meningitis (RR 0,84; 95% CI
0,72-0,98) and significantly reduce the frequency
of severe hearing loss in Hib meningitis (4% vs.
12%). No significant effect was identified in
meningococcal etiology or in newborns,
including because of the insufficient number of
observations in the corresponding subgroups.
The authors explicitly identify the heterogeneity
of the included studies as the main limitation
[15].
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Chaudhuri (2004) is one of the first systematic
reviews to evaluate the role of dexamethasone as
adjunctive therapy. The author documented a
reduction in the frequency of neurological
complications and sensorineural hearing loss
with early drug administration, but noted
pronounced variability in results depending on
the pathogen. The work is important primarily
for its hypothesis on the etiological dependence
of the effect, which subsequent studies, including
Brouwer et al. (2015), confirmed [8, 15].

Lucas et al. (2016) is a review of the neurological
sequelae of bacterial meningitis with an analysis
of long-term outcomes. The authors showed that
sensorineural hearing loss develops in 10-20% of
surviving children and ranks among the leading
disabling  complications. The use of
glucocorticosteroids is considered a factor that
significantly  reduces its frequency in
pneumococcal and Hib meningitis; for other
pathogens, the data are less convincing. The
particular value of the work lies in its focus on
the long-term period: it clearly demonstrates that
the clinical effect of glucocorticosteroids is
manifested not so much in the acute period as in
the long-term prognosis [23].

Shi et al. (2016) also conducted a Chinese study
in a sample of 573 patients with bacterial
meningitis, one of the largest studies in an Asian
population. The authors recorded hearing
impairment in 30,5% of children, but noted that
in some patients hearing partially or completely
recovered within 6-12 months after the acute
period. The key difference from Western data is
the higher proportion of reversible hearing loss,
which the authors relate to different population
characteristics and antibacterial regimens. The
use of dexamethasone was associated with a
lesser depth of hearing loss, although statistical
significance for hearing recovery was limited to
individual subgroups [24].

Comparison of the results of the studies listed
above makes it possible to identify several stable
patterns. First, the effect of glucocorticosteroids
on hearing loss is most reproducible in
pneumococcal and Hib meningitis and
significantly less predictable in other etiologies.
Second, timing is critical: studies in which
glucocorticosteroids were administered with
delay demonstrate substantially worse results
compared with those in which the drug was
prescribed concurrently with the antibiotic.
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8. Prognosis.

Management of patients with bacterial
meningitis is not limited to the acute period: after
stabilization, regular monitoring is required both
for complications of the underlying disease and
for possible complications of the therapy being
administered, including hypersensitivity
reactions and drug-induced liver injury.
Mortality in bacterial meningitis remains at 10-
15%, and its reduction directly depends on how
quickly the diagnosis is established and therapy
is initiated. Delay in starting antibacterial therapy
is associated with the risk of increasing
intracranial ~ pressure, decreasing cerebral
perfusion, and loss of consciousness, up to a fatal
outcome [20]. Data on etiologically different
forms of meningitis are illustrative here:
glucocorticosteroid  administration  reduced
mortality in pneumococcal meningitis (29,9% vs.
36,0%), whereas no similar effect was identified
in meningitis caused by H. influenzae and N.
meningitidis [15].

The audiological prognosis deserves separate
attention. Hearing loss is often subclinical;
therefore, audiological examination is indicated
for all children who have had meningitis, ideally
within one month after diagnosis. Delay is
unacceptable in this regard: according to
available data, up to 90% of the cochlea in
children with post-meningitic hearing loss
undergoes ossification, which significantly limits
the possibilities of cochlear implantation [9].
Discussion. The results of this review indicate
that the evidence base for the efficacy of
glucocorticosteroids in bacterial meningitis in
children remains inconclusive. Dexamethasone
therapy demonstrates a clear positive effect in
pneumococcal meningitis, primarily with respect
to mortality and the frequency of severe hearing
loss. However, in meningitis caused by H.
influenzae and N. meningitidis, no comparable
improvement in outcomes was observed, which
suggests etiological selectivity of the drug rather
than a universal protective role.

The lack of data on specific clinical groups is of
particular concern. The role of dexamethasone in
gram-negative bacillary and staphylococcal
meningitis has virtually not been studied; even
less evidence exists for its use in newborns, a
patient group with a fundamentally different
immune response and drug pharmacokinetics.
Thus, extending existing recommendations to all
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forms of bacterial meningitis and all age groups
is premature: targeted studies are needed to
determine for which pathogens and which
patients adjunctive GCS therapy is truly justified.
It is necessary, however, to highlight the
methodological limitations that affect the
interpretation of these data. Most of the included
studies were conducted in high-income
countries, which makes it difficult to directly
transfer the results to settings with different
healthcare infrastructure, particularly to regions
with delayed hospitalization and limited access
to medications.

Several studies did not stratify patients by

pathogen, averaging the effect  of
glucocorticosteroids across etiologically
heterogeneous  groups. Newborns  and
immunocompromised children were

systematically excluded from RCT protocols,
even though they represent the most vulnerable
category. Finally, a significant portion of the
evidence base was established in the pre-vaccine
era, when Hib was the leading pathogen, and its
applicability to the current etiological landscape
IS not uncontroversial.

Overcoming these limitations is possible
primarily through multicenter randomized trials
with mandatory stratification by pathogen, age,
and resource context. Standardization of hearing
assessment methods in future studies is equally
important: unifying the timing and instruments of
audiological testing will make it possible to
collect comparable data and substantially
improve the quality of subsequent meta-analyses.
Conclusion. Bacterial meningitis in children
remains a disease with a high risk of disabling
consequences:  sensorineural  hearing  loss
develops in a significant proportion of survivors
and often determines their quality of life for years
to come. This is why the question of the
adjunctive role of glucocorticosteroids in this
context has not only academic but also purely
practical significance. The review conducted
confirms that combined administration of
dexamethasone and antibacterial therapy can
reduce the risk of hearing loss and a number of
other complications, primarily in pneumococcal
and Hib etiology.

At the same time, the data obtained cannot be
considered conclusive: some studies report a
minimal effect or no effect at all, and the
evidence base regarding meningitis of other
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etiologies, in newborns, and in resource-limited
settings remains insufficient.

All  of this indicates that existing
recommendations require clarification.
Multicenter randomized trials with unified

outcome assessment criteria and mandatory

context will make it possible to establish in
which clinical situations adjunctive
glucocorticosteroid therapy is truly justified,
thereby moving its use from the sphere of
evidence-informed practice to fully proven
practice.

stratification by pathogen, age, and resource
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MEIMIIMHCKUMH NTPEACTaBUTEISIMH.

duHaHCHPOBaHHE — HE NPEIOCTABISIIOCH.

ABTOpJIapIbIH YJieci:

Kum T.B. — FpUIBIMH JKETEKIIIITIK; JKYHeIi MOTyIbIH TY)KBIPBIMIAMAChl MEH IM3aWHBIH 03ipiiey; 3€pTTEYIAIH MaKCaThI
MeH MIHIETTEPiH TYKBIPbIM/IAY.

MMuBens JI.U. — mosry oicHaMacklH d3ipiey; KapHusiIaHBIMIAPIbl KOCY KOHE aJIbIll TacTay KPUTEPHUMJIEPIH aHBIKTAY;
JIepeKTep/Ii Taljilay MEH HHTEepIpeTalusiayFa KaTbICy.

EnemecoBa K.B. — a5ekTpoHABIK JepeKKOpiIap/iaH FBUIBIMHU oleOMeTTepl i37ey; >KapWsulaHBIMAApbl araybl MEH
aHJIATIIackl OOMBIHIIIA OACTAIKBI IPIKTEY; TAOBUFaH ACPCKKO3ACPII KyHeney.

Kum /I./1. — 6enrineHren kputepuiiiep OONHBIHIIA TOJIBIK MATIH/II )KapHsUIaHBIMIapAbl TaJlIay; SHII3UITeH 3epTTeyiepaAeH
JIEpEeKTEeP/Il alry; KecTeep/ii JalblHay; o1eOueTTep Ti3iMiH peciMaey.

HukonaeBa T.JI. — eHrizinren 3eprreyiepiiH canachlH Oaraniay; ajbIHFaH JIEPEKTepaAl Taujay; HOTHXKeNep.i
KOPBITBIH/IBLIAY.

BapubIk aBTopJap MakajiaHblH Ma3MYHBIH TalIKblJIayFa, KOJDKa30ara Ty3eTyliep eHIi3yre KaTbICThl jKoHE MaKajlaHbIH
KapusilayFa apHaJIFaH COHFbI HYCKACHIH MaKyJIIa/Ibl.

Mynaenep KaKTBIFbICHI — ManTiMenMereH. by matepuain Oypsia 0acka OachUIBIMIapFa KapHsuiay YIIH YCIHBUIMaraH
JKoHe Oacka Oacmanapja Kapainy YCTiHIe emec. by )KYMBIC YITiHIII Tapan YHbIMIaphl HEMECe MEIUITUHAIBIK OKUIIED
TapanblHAaH KapKbUIaHABIPBUIMAFaH.

Kapikbl1anabIpy — KapacThIpbUIMAaFraH.
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IMoayueno: 27 anpesst 2026 r.

MpunsTo: 08 urons 2026 r.

Ony6aukoBaHo oHJaitH: 17 utoHs 2026 T.
YIK: 615.322:616.1:339.13.017(574+476+470)
DOI: 10.53511/pharmkaz.2026.3.4

CPABHUTEJIbHBIN AHAJIN3 PBIHKA JIEKAPCTBEHHBIX CPEJICTB PACTUTEJIBHOI'O
[TPOUCXOXIEHNWS, [IPUMEHSEMBIX ITPU CEPJIEYHO-COCY IUCTBIX
3ABOJIEBAHUSIX, B PECITYBJIUKE KABAXCTAH, PECITYBJIUKE BEJIAPYChH 1
POCCHUMCKOU ®EJIEPALITUN

HxabapkyaosaC.K. 1, Illepraesa K.JI. %, Yrerenosa I''U. %, Ymyp3axosa I'.2K. 1,
Cepukoaena J.A. 2 JKan6bip6aesa A.Jl. 1, Makamesa H.O.?

Y40 «IOxcno-Kazaxcmanckas meduyunckas akademusy, Llvivmkenm, Kazaxcman.
/] 7 /] /] 1. ,
2HAO «Kaszaxckuii Hayuonanvrwiti meduyunckuil yuusepcumem umernu C.J.Achenduaposar, Anmamuvr Kazaxcman

AKTyanbHOCTB. 3a00JieBaHUs cepaeyHO-cocyaucToi cuctembl (CC3), BKIrouas uiieMuueckyto 6omnessb cepama (MBC),
uHpapkt muokapaa (MM), nepedbpoBackyisipHbie 3a00eBaHus (MHCYJIBT) U IP. IPEACTABISAIOT COO0M OJHY U3 BEAYIIHUX
NPUYMH CMEPTHOCTH BO BceM Mupe. B ciyyasx, koraa tpaaunuonHoe papmakonorunyeckoe gedyenne CC3 okasbiBaeTcs
HEOCTaTOYHO 3 (PEKTUBHBIM, BO3pacTaeT MHTEPEC K HCIOJIb30BAHHMIO PACTUTEIBHBIX MpENapaTtoB B KayeCTBE
aNbTEPHATHBBI, OCOOCHHO MJIs TAIMCHTOB, HE COOTBETCTBYIONINX KPUTEPUSAM CTaHIAPTHBIX (hapMaKOIOTHIECKUX
BMEIIIATEIIBCTB.

Hens uccnenmoBanusi. [IpoBecTH CpaBHHUTENBHBI MapKETHHIOBBIM aHAJIM3 aCCOPTUMEHTA JICKAPCTBEHHBIX CPEICTB
PACTUTENFHOTO TPOUCXOKICHUS, NMPUMEHSIEMBIX TPH CEPICUYHO-COCYIUCTHIX 3a00JIeBaHIAX, Ha (DapMaleBTHUCCKUX
peiHKax PecnyOmuku Kasaxcrtan, Pecrmy6mukm Bemapyce um Poccuiickoit @enmeparum, a Takke W3y4UTh MHEHHE
(hapManeBTHICCKHUX CIICIIUATTUCTOB U MOTPEOUTEIICH OTHOCUTENFHO UX UCIIOB30BAHMS.

MarepuaJjbl u MeToabl. AHanu3 accoptumenta JICPII ocyiecTBisiicss Ha OCHOBE JaHHBIX TOCYIaPCTBEHHBIX PEECTPOB
JekapcTBeHHBIX cpencTB Pecny6nuku benapycs, Poccuiickoit ®enepannu u Pecniybnuku Kazaxcran. s u3yuenus
MHEHHMS CIEIHUANTUCTOB O IPUMEHEHUH PACTUTENBHBIX MPETapaToB UCIOIB30BAJICS COIIMOIIOTHYECKUH OMpocC.
Pesyabrarnl.  Ilo pesynbraTam ompoca crnenpaiuctoB antek P®, Pecniyonuku benapyck u Pecnyonuku Kazaxcran
Cpear TpenapaToB, MPUMEHSEMbIX AJIS JICYCHUS] CepICYHO-COCYIUCTHIX 3abosieBaHMil, Hanbosee BOCTPeOOBAaHHBIMHU
SIBISIIOTCSL aHTHUTHUIICPTCH3WBHEBIE cpencTBa (Oera-agpeHoOnmokaTopsl, WHTHONTOpE AIID, OmoKaTOpel penenTopoB
anrroTeH3uHa lI, muypeTukw, OJIOKATOPHI KalbIUEBBHIX KAaHAJOB), aHTHATPETaHTHBIC CPEICTBA (AlleTHIICATHIIMIOBAS
KHCJI0Ta) U cTaTUHEL. Cpenn Oe3perenTypHBIX MPernapaToB 0COOBIM CIIPOCOM IIONIB3YIOTCS CEpeUHbIe KaIuld, PUTOYaH,
HACTOIKM OOSIPBINITHAKA, BaJIEPUAHBI M ITyCTHIPHIKA, a TAKXKE CEJaTHBHBIC KaTLIH.

Hannsie onpoca B [Iaturopcke (P®) moaTBep iy, 9TO OCHOBHBIMH ITOTPEOUTEIISIMH JICKAPCTBEHHBIX MPENapaToB IS
JICUEHUSI CEPACYHO-COCYIANCTHIX 3a00IeBaHUI ABIAIOTCS KCHIMHBI CTapie 45 Jer, mpenMymiecTBeHHO B Bo3pacte 60-
81 roma, ¢ HU3KUM YPOBHEM J0XOA. Cpean ompomenabix  53,3% paboTaroT, B TOM 4mHCIE TICHCHOHEDHI,
npoJiospKarolue padborars, a 33,3% - HepaboTarolIMe IEHCHOHEPBI. B CTpYKType 3aperucTpupoBaHHbIX JIEKAPCTBEHHBIX
cpenctB pactutenbHoro npoucxoxaenus (JICPII), npumeHseMbIx npu 3a00JIEBaHUAX CEPACUHO-COCYIUCTON CUCTEMBI,
B Pecmybnmke Bemapyck mpeoGuamaroT mpemapaTtbl UMIOPTHOrO Mpou3BoAcTBa (54,90%), 4TO CBUAETEIBCTBYET O
HAJIMYMY TIOTEHIMANA JJIs paCIIUPEHHs aCCOPTUMEHTA 3a CUET OTEUECTBEHHBIX pa3padoToK.

BeiBoabl. Pe3ynbraThl MCClieOBAaHMS CBHAETEIBCTBYIOT O HEOOXOIMMOCTH AAIbHEUIIEr0 Pa3BUTHS OTEYECTBEHHOTO
MIPOU3BOJICTBA COBPEMEHHBIX JICKAPCTBEHHBIX CPEJICTB PACTUTEIHHOTO MPOUCXOXKICHHUS, PACIIUPEHUS HX aCCOPTHMEHTA
U TIOBBIICHUS PONK (hapMaIleBTHICCKOTO KOHCYJIBTUPOBAHHA TIPH BBHIOOpE (QUTOMpEmapaToB s MPOQPIIAKTHKH U
KOMILIEKCHOH Teparuu cepAeIHO-COCYIUCTHIX 3a00IeBaHHA.

KiroueBble cioBa: cepIeqHO-COCYIUCTAs CUCTEMA, JICKAPCTBEHHBIE PACTEHHS, ONPOC, (hapMareBThI, GUTOTEpaITHs
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OAPMALIS KA3AXCTAHA

KA3AKCTAH PECITYBJIMKACBIHJIAFBL, BEJIAPYCH PECITYBJIMKACBIHIAF I JKOHE
PECEN ®EIEPALIIMACBHIHIATHI KYPEK-KAH TAMBIPJIAPBI AYPYJIAPBIHA
KOJIJTAHBUTATBIH IIOITIK [TPETTAPATTAP HAPBIFBIHBIH CAJILICTHIPMAJIBI
TAJIIAYBI

C.K.JIxxa6apkyaosal, K. JI.Illepraesal, I.A.Yrerenosal, I'.JK. Ymyp3axosal,

J.A.Cepukbaepa?, A.JI. Kanopipoaesal, H.O.Makamepa’

Y«Oymycmix Kazaxcman meouyuna axademuscoiy AK, Hlvimxenm k., Kasaxcman
2CIK. Acpenouspoe amvindasvt Kasax ynmmoix meduyuna ynusepcumemi, Anmamvl, Kasaxcman

Ozekriniri. JKypek-kanramblp kyiiecinin aypyinapsl (JKKA), coHbIH imiHae >KYpPeKTiH HIIeMHsIIbIK aypysl (OKUA),
Muokapz uHpapkti (M), iepedpoBacKyIsIpIIbIK aypyiap (WHCYIIBT) kaHe O6acKa 1a maToJIorusuiap OYKiji ajieM OoibIHIIA
eIiM-XKITIMHIH Heri3ri cebenTepinig 6ipi Oomsin Tabputamsl. JKKA emaeyne mocTypiti GpapMakoTepanisTHBIH THIMILTIT]
KETKUTIKCi3 OOJNFaH jkarmaiina, acipece CTaHIAPTTH (HapMaKOJIOTHIIBIK apaacyiapFa ColiKkec KeIMEHTIH MamueHTTep
YIIiH, A9PiNTiK ©CIMIIK TEKTi MpernapaTTapabl OagaMaisl eMaey Kypajbl peTiHAe KOJIIaHyFa KbI3BIFYIIBIIBIK APTHIIT KETEIi.
3eprreynin makcatsl. Kazakcran PecryOimkaceiabiH, benapycs PecryOnmkacsiHbBIH koHE Peceit deneparnisicbIHBIH
(hapManeBTUKAIBIK HAPBIKTAPBIHAAFBl KYPEK-KaHTaMbIp aypyJapblHa KOJAAHBUIATHIH IIONTEH >KacalFaH IopLITIK
3aTTapblH aCCOPTUMEHTIHE CaJBICTBIPMAJIbl MAPKETUHITIK Taljay JKYPri3y *KoHE OJNapblH KOJJIAHBLUIYbIHA KaThICTHI
(apmalieBTHKa MaMaHAapbl MEH TYTHIHYIIBLIAP.IBIH MiKipJIEpiH 3epaeney.

Marepuannap men aaicrep. [opinik eciMaik TEKTI IpenapaTTapblH acCOpTuMeHTiHe Tanaay benapycs Pecnyonukachst,
Peceii ®denepanuscel xoHe KazakcraH PecnyOiMkachIHBIH IOpuTiK 3aTTapblH MEMJICKETTIK Ti3imiMaepi HerisiHjae
KYPri3iaai. OCiMIIK TEKTI MpenaparTapabl KOJAAaHy XKeHIHIerT MaMaHIap/IbIH MKIpiH 3epPTTEY MaKCaThIHIA dJICYMETTIK
cayajHama 9[iCi maiaaaHbUIIbL.

Hoarmkenepi. Peceii ®eneparnusicer, benapyck Pecnyonukacs! xone Kazakcran PecnyOmukachl gopixaHa MaMaHIaphl
apachIH/Ia XKYPri3UIreH cayaaTHaMa HoTHKelepi OOMBIHIIA )KYPEK-KaHTaMBbIp aypyJIapblH eMICYAE €H XKHi KOJIJaHbIIaThIH
mpenapaTTap aHTUTHICPTCH3WBTIK mopitep (Oera-ampeHoOmokatopimap, AO® Texerimrepi, aHruoreHsmH I
peLenTopyapbIHbIH,  OlOKAaTOpiaphl, AWYPETHKTEP, KaJIbIMH ©3€KIIeNEepiHiH OJIoKaTopiapsl), aHTHAarperaHTTap
(ameTHICANUIIIT KBIIITKBLTBI) )KOHE CTaTHHIIEP €KeHi aHBIKTAIbI. PerenTici3 6ocaThuIaThH IpenapaTTap imriHme Kypek
TaMIIbUIApHl, (PUTOMIANIAp, NOJaHa, LIYHTiHIIeN >KOHE CAacBIKIIeN TYHOAJaphl, COHJal-aK CEeNaTHBTIK ocepi Oap
TaMIIbUIAP JKOFapbl CYPaHbICKA He OOJIIBL.

Peceli ®DenepanmschiHbe [ITHTOPCK KajlachlHAA JKYPTi3iIreH cayajgHama AEpeKTepl JKYPEeK-KaHTaMBIp aypyJiapblH
eMmJieyre apHaJiFaH JASPUIK IpernapaTTapiblH HEri3ri TyThIHYIIbUIapbl 45 jkactaH ackaH, keOiHece 60—81 xac
apasbIFbIHIAFbI, TaOBIC JEHredl TeMeH oenmep ekeHin kepcerri. CayaiHamara KaTbICKaHmapabiH 53,3%-b1 eHOEK
KbI3METIMEH aifHaJIbICa/bl, OHBIH 1IITH/IE )KYMBICBIH JKaJIFACTBIPBII )KYPIeH 3eiHeTkepiep ae 6ap, an 33,3%-bIH KYMbIC
iCTeMEHTIH 3eiiHeTKepiiep Kypabl. JKypeKk-KaHTaMbIp JKYHeci aypyiapblHaa KOJJaHbIIATEIH TIPKEJITeH JSPLTIK OCiMIIIK
TEKTI TpenaparTapAblH KYpbUIBIMBIHAA bemapycs PecnmyOnmkacelHza MMIOPTTHIK ©HAIpicTeTi mpemaparrap 0achiM
yitecke ne Oomapl (54,90%), Oy oTaHABIK 93ipiaeMenep eceOiHEeH acCOPTHMEHTTI KEHEHTY oJieyeTiHiH 0ap eKeHiH
KepceTei.

KopsIThiHABL. 3epTTey HOTIKEIEPi Ka3ipri 3aMaHFbl 0CIMIIIK TEKTEC AOPLITIK MpenapaTTapAblH OTaHABIK OHAIPICIH 01aH
opi IaMBITy, ONapbIH aCCOPTUMEHTIH KEHEHTY JKoHE KYpeK-KaH TaMbIpJIapbl aypyJIapbIHbIH aJIJbIH aly KOHE KeIeH/ Il
eMey YIIiH MIeNTIK IMpermaparrapipl TaHaayna (GapMaleBTUKANBIK KeHeC OepyHiH pPeNiH apTThPy KaKeTTUTriH
KepceTe.

Tyidinai ce3mep: *Kypek-KaHTaMbIp XKyiieci, TopUTiK eciMAIKTEp, cayaaHama, (papmaieBtep, purorepanus.

COMPARATIVE ANALYSIS OF THE MARKET OF HERBAL MEDICINES USED FOR
CARDIOVASCULAR DISEASES IN THE REPUBLIC OF KAZAKHSTAN, THE REPUBLIC
OF BELARUS, AND THE RUSSIAN FEDERATION

Dzhabarkulova S.K. 1, Shertaeva K.D. !, Utegenov G.I.1, Umurzakova G.Zh.?,
Serikbayeva E.A.?, Zhanbyrbaeva A.D. !, MakashevaN.O. 2

1JSC South Kazakhstan Medical Academy
tAsfendiyarov Kazakh National Medical University

Relevance. Cardiovascular diseases (CVDs), including coronary artery disease (CAD), myocardial infarction (M),
cerebrovascular diseases (stroke), and other related conditions, remain one of the leading causes of mortality worldwide.
In cases where conventional pharmacological treatment of CVDs is insufficiently effective, increasing attention is being
paid to the use of herbal medicinal products as an alternative therapeutic approach, particularly for patients who do not
meet the criteria for standard pharmacological interventions.
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Objective. To conduct a comparative marketing analysis of the range of herbal medicines used for cardiovascular diseases
in the pharmaceutical markets of the Republic of Kazakhstan, the Republic of Belarus and the Russian Federation, and to
study the opinions of pharmaceutical specialists and consumers regarding their use.

Materials and Methods. The analysis of the assortment of herbal medicinal products was carried out using data obtained
from the State Registers of Medicines of the Republic of Belarus, the Russian Federation, and the Republic of Kazakhstan.
A sociological survey was conducted to assess specialists’ opinions on the use of herbal medicinal products in the
management of cardiovascular diseases.

Results. According to the survey conducted among pharmacy professionals in the Russian Federation, the Republic of
Belarus, and the Republic of Kazakhstan, the most commonly used medications for the treatment of cardiovascular
diseases were antihypertensive drugs (beta-blockers, angiotensin-converting enzyme inhibitors, angiotensin Il receptor
blockers, diuretics, and calcium channel blockers), antiplatelet agents (acetylsalicylic acid), and statins. Among over-the-
counter products, cardiac drops, herbal teas, tinctures of hawthorn, valerian, and motherwort, as well as sedative drops,
were particularly popular.

Survey data obtained in Pyatigorsk (Russian Federation) demonstrated that the main consumers of cardiovascular
medications were women over 45 years of age, predominantly aged 60-81 years, with low income levels. Among the
respondents, 53.3% were employed, including working retirees, while 33.3% were retired and unemployed. In the
structure of registered herbal medicinal products used for cardiovascular diseases, imported products predominated in the
Republic of Belarus (54.90%), indicating significant potential for expanding the assortment through the development of
domestic products.

Conclusions. The results of the study indicate the need for further development of domestic production of modern herbal
medicines, expansion of their range and increasing the role of pharmaceutical consulting in the selection of herbal
remedies for the prevention and complex treatment of cardiovascular diseases.

Keywords: cardiovascular system, medicinal plants, survey, pharmacists, phytotherapy.

BBenenue. 3aboneBanus cepAeuHO-cocyaucToii B mocnegHme — mecATWIETHS — OTMEYAeTCs
cuctembl (CCC) ocratotrcs 0HON U3 HauOONIee YCTOWYMBBIM POCT MHTEpeca K JIEKapCTBEHHBIM
3HaYMMBIX  MEIUKO-COIMAJBHBIX  MPOOJIEM CpEACTBAM  PACTUTEIBHOTO  MPOUCXOXKICHUS
COBPEMEHHOTO 3JIpaBOOXPAHEHHUS. Onu (JICPII) u c¢wutoTepanuu B LEIOM. OITO
3aHUMAIOT BEAYyIIEe MECTO Cpelud MPHYUH  OOYCIIOBICHO 170 (bapMakoIOrHIeCKUMHU
CMEPTHOCTM BO BCEM MHpE: EXKEroAHO OT OCOOCHHOCTSMHM, BKJIIOYas IIMPOKUHA CHEKTP
CepACYHO-COCYTUCTBIX 3a00JIeBaHUN yMHpaeT OHOJOTHYECKOW  aKTHBHOCTH, IIOCTEIIEHHOE
Oomplie JrOJEH, YeM OT J0OOW Jpyroil  pa3BuTHE TEPaNneBTUYECKOTO s dexra,
natonorun[1]. Ilo JaHHBIM CTaTHCTHUKH, B OTHOCHUTEIIbHO MSATKOE JICHCTBHE U, KaK IIPABUIIO,
Pecniyonuke Benapych Tonpko 3a 2016 ron 6but0  OaronpusTHblid mpoduits 6e3omacuoctr([7,8,9].

3apEeruCTPUPOBAHO 268 644 ciydyas YKa3aHHbIE — XapaKTEPUCTUKU  OMPEHCTSIOT
3aboneBanuil CCC c BHepBblE€ YCTAaHOBJIEHHBIM  I1€JI€COO0PAa3HOCTh NPUMEHEHUs (QUTOTEepanuu
nuarao3zom[2]. B Poccutickoit @enepaiu  NPEUMYIIECTBEHHO B NPOQWIAKTHKE U
CepACYHO-COCYIUCTbIe  3a00JIeBaHUSl  TaKXkKe KOMIUJIEKCHOM J€YCHUN XPOHUYECKHX
3aHUMAIOT JHIUpyloImue mo3uiuu  cpeau  3adoneBanuit CCC [4].

IPUYMH CMEPTHOCTH, (GOpMUPYs 3HAUNTENbHYI0  CepleuHO-COCYTUCThIE 3a0oseBaHus
JIOJIIO MPEXKIEBPEMEHHBIX JIETAIbHBIX UCXO/I0B U XapaKTEepHU3YyIOTCA HEeOIaronpusTHBEIM
CYIIECTBEHHO MpeBbIIIAst aHAJIOTUYHBIE  TMPOTHO30M M SIBJISIIOTCS OJHOM M3 BEIYIIMX
nokasareiu B psae crpad EBponsl [6]. MPUYMH CMEpPTHOCTU HaceneHus PecrnyOnuku
B  Pecnybnuke Kazaxcran  3abosneBanus Kazaxcran. Crnenyer OTMETHTb, 4TO

CHCTEMBI KPOBOOOpAIIIEHHS OCTAIOTCSI OCHOBHOW  (pUTOTEpanusi He MOXET paccMaTpUBaThCs Kak
NPUYMHON cMepTHOCTH, cocTaBisisi Oonee 40%  meron BbIOOpa TMpPH  OCTPBIX  COCTOSIHUSIX
BCEX JIETAJIbHBIX CIy4aeB, MPH 3TOM €XKErogHo (MH(apKT MUOKapja WM UHCYIbT), OAHAKO OHA
OT HHMX yMHpaeT mnopsaka 40 TbIC. YEeTOBEK. MIrpaeT BaXHYI0 pojib B  NPO(UIAKTUKE,
[Toka3zaTens cMepTHOCTH AOCTUTAET 535 ciiydaeB  3aMEUICHUH IIPOTrPECCUPOBAHMS
Ha 100 TbIC. HaceJeHUs, YTO BBIBOJUT CTPAaHy HA  MATOJIOTHYECKOro Ipolecca M cTabuiu3anuu
IuaUpyromue no3unuu cpeau rocygapects CHI'. cocrosiHug — IAaMEeHTOB NPU  XPOHUYECKOM
Takum oOpazom, Bompockl 3((HEKTUBHOrO  TEYEHUH 3a00JIeBaHUI.
nedyeHus W nupodunaktukd gaHHod rTpymnmbl  [latorene3 CC3 sBnsiercss MHOrO(akTOPHBIM U
3a0oseBaHui COXpaHsAIOT BBICOKYIO  BKJIKOYAcT apTepHaJIbHYIO TUIEPTEH3HIO,
aKTyaJIbHOCTb. aTepoCKIIepO3, HAPYLIEHUS JTUITUIHOrO OOMEeHa 1
U3MEHEHUs1 PEOJIOTUYECKUX CBOMCTB KpoBH. B
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CBSI3M C ATHUM COBpPEMEHHas (apMakoTepanus
JIODKHA OBITH HampaBieHa HE TOJIBKO Ha
yCTpaHEHHE CHUMITOMOB, HO U Ha KOPPEKIIHIO
OCHOBHBIX 3BEHbEB [IaTOTEHE3A. Jt0
00OCHOBBIBAET MHTEPEC K MPUMEHEHHUIO CPE/ICTB
C TMOJMBAJICHTHBIM MEXaHU3MOM JIEHCTBUS, K
yucay KoTopbix otHocsiTes JICPIL.
B mocnennue rompl Ha (hapManeBTHUECKUX
peiakax Pecny6nuku Kazaxcran, Pecnybmuku
benapych u Poccuiickoit denepaunu
OTMEYaeTCsl YCTOMYMBBIM POCT HHTEpeca K
JIEKapCTBEHHBIM  CpPEACTBAM  PACTUTEIBHOIO
MIPOUCXOXKACHUS, TPUMEHSIEMBIM IPU CEPICUHO-
COCYIUCTBIX 3a00JI€BaHUAX. ODTO CBSI3aHO C
yBEJIMYEHHEM  CIpoca Ha  IpemapaThl C
OnmarompusTHEIM ~ npoduieM  Ge30MacHOCTH,
BO3MOXXHOCTBIO [IMTEJILHOTO TNPUMEHEHHS H
BBICOKOW IPHUBEPKEHHOCTHIO MMALUEHTOB K
dutorepanuu. B cBA3M ¢ ITHUM U3ydeHHE
CTPYKTYpbl ~ pBIHKa  (UTOIpEnapatoB
MOTPEOUTENHCKUX MPEINOUYTEHUI MPeICTaBIsIeT
MIPaKTUYECKUM UHTEpeC Ui (papMaleBTUYECKOM
orpaciu[10,11].
['umore3a  ucciengoBaHMsl — 3aKiroydaiach B
MPEANOJIOKEHUH O HAIMYUU  pPa3ludyuii B
CTPYKTyp€  acCOPTHMMEHTa  JIEKapCTBEHHBIX
CPEICTB PACTUTEIHHOTO MPOUCXOXKICHUS IS
JICUEHHUSI CEPAEYHO-COCYIUCTBIX 3a00JIeBaHUM,
YPOBHE NPEICTABICHHOCTH OTEYECTBEHHBIX H
UMIIOPTHBIX ~ IpernapaToB, a  TakXke B
IIPEANIOYTEHUAX (hapmaleBTHUECKUX
CHeHaTMCTOB U notpedbureneil B PecryOmuke
Kazaxcran, Pecniybnuke benapych 51
Poccuiickoit ®enepanuu.
Marepuajbl 4 METOABI:
HccnenoBanue npoBoWIIOCH B IEPUOJL C STHBAPS
mo nexkadbpp 2024 roma W BKJIIOYAIO JBa
MOCJIEI0BATEIbHBIX JTara:
1. AHanu3 aCCOPTHMEHTA
JIEKapCTBEHHBIX CPE/ICTB PACTUTEIHHOIO
IIPOUCXOXACHUS, 3apErUCTPUPOBAHHBIX
B rOCy/1apCTBEHHBIX peectpax
Pecnyonmuku Kazaxcran, PecmyOmuku
benapycek u Poccutickoit @enepanuu.
2. Connonorn4yeckoe nccie10BaHue
(dapmaneBTUUECKUX  pabOTHHUKOB U
MIOCETUTENEN allTeYHbIX OpraHu3aIuil.
HccnenoBanne pbIHKA JIEKAPCTBEHHBIX
CPEACTB  PACTUTENBHOIO  IMPOUCXOKIACHUS
(JICPID), NPUMEHSIEMBIX  JUISI  JICUCHUS
3a00JIeBaHUN CepAEYHO-COCYTUCTON CHUCTEMBI,
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IIPOBOAMIIOCH c HCIIOJIb30BAHNEM
AQHAJIUTUYECKOTO, CPaBHUTEIBLHOTO u
CTaTHCTUYECKOTO METOJIOB.

Anamusz accoprumenta JICPII ocymecTisiics
Ha OCHOBE JIaHHBIX T'OCYJapPCTBEHHBIX PEECTPOB
JeKapcTBeHHBIX cpencTB Pecnybnmku benapycs,
Poccuiickoit  ®enepartun u  PecryOnmuku
Kazaxcran. [ly1s1 OLleHKH PRIHOYHOM CTPYKTYPBI U
00BbEMOB peaM3alK HCI0JIb30BAINUCh JaHHbIE
6a3b1 «IQVIA»[12], BKJTIOYAOIIINE
nHGOpMALMIO [0 MPOJaXKaM JIEKapCTBEHHBIX
CpeACTB U OMOJIOTUYECKH aKTUBHBIX J00aBOK K
nuie 3a 2019 rox Ha peiakax ctpad CHI'.

B  pamkax  uccienoBaHus — NPOBOJIUIICS
CpPaBHUTEIbHBIA aHanu3 HoMeHKIaTypsl JICPII,
3aperuCTPUPOBAHHBIX B YKa3aHHBIX CTpaHax, C

nocienyomen KJ1accupuKanuen o
(hapmakoTepaneBTHICCKIM rpyImaM,
MPOUCXOXKIACHUIO

(MoHOIpenapaTsl/KOMOMHUPOBAHHBIE CPENICTBA)
U JIeKapCTBEHHBIM Qopmam. JoMmOIHUTENBHO
OLICHHUBAJIACh JI0JIs1 PACTUTENBHBIX IIPENapaToB B
obmeM obbeme (hapMalleBTHYECKOTO pPHIHKA H
CTPYKTypa TOTpPEOJCHUS B CErMEHTE CpPE/CTB
utst neuenus 3aboaeBanuit CCC.
Cratuctudeckass 00paboTKa ITaHHBIX BKJIOYANIA
pacdyeT  OTHOCUTENBbHBIX U  aOCOIIOTHBIX
MmoKasaTeliel, MOJIEBBIX 3HAUCHUM, a TakxKe
MOCTPOCHUE CpPAaBHUTENIbHBIX JUAarpaMMm |
TaOInLI.

Ha BTOpoMm 3Tarne nmpoBeneHsl COLMOIOTHYECKHUE
HCCIIEIOBaHUS c LENbI0 U3YYEHUS
JIEKApPCTBEHHBIX CPEJICTB U  PACTUTEIbHBIX
MpernapaToB, MNPUMEHSEMbIX i1  JIEYCHUS
cepaedHo-cocyaucTeix 3aboneBanuii (CC3) B
Kazaxcrane, Poccuiickoii ®enepamun  (T.
[Taturopck) wu  Pecnybnuke — bemapych.
OCHOBHBIM METOJ/IOM HCCJIEI0OBAHUS CTal ONPOC
(bapManeBTHUeCKUX paOOTHUKOB M MOCETUTENEH
anTex.

Conuonornyeckoe UCCiae10BaHUE IPOBOANIIOCH
B Iepuoj ¢ ssHBaps mo Jaekadps 2024 roma cpeaun
(dapmalleBTHUECKUX  PaOOTHHUKOB  alTEYHBIX
opranmsanuii  PecnyObnmuku  Kazaxcram u
Pecny6bnuku bemapych, a Takke moceTHTeneH
antek r. [Isturopcka Poccniickoit denepanun.

OO6mmii  ob6bem BbIOOpkH  cocTaBua 300
pecnionieHTOB. DopMuUpoBaHUE BBIOOPOUHOI
COBOKYITHOCTH  OCYLIECTBIISUIOCH ~ METOJIOM

HECITydyalHOW I1IeJIeBOM BBIOOpKHM (purposive
sampling).
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AHKETUpOBaHHME  MpPOBOJWJIOCH  Ha  0Oasze
anTeuHBIX  OpraHW3alWi,  COTJIACHBIIMXCS
NPUHSTH YYaCTHE B HCCIICTOBAHUY.

JInst  mpoBeseHHMs  Oompoca  HMCIOJIb30BaNach
CTPYKTYypUpPOBaHHasl aHKeTa, cocTosBIIas u3 18
BOIIPOCOB, 00BEAMHEHHBIX B 4eThIpe
TEMaTUYECKHX 6moka: COLIMAJIBHO-
neMorpagpuuecKue XapaKTEePUCTHKH
PECTIOHICHTOB, BOCTPeOOBAHHOCTD

JICKapCTBCHHLIX CpEaACTB IIpu CCpACUYHO-

COCYAHMCTBIX  3a0OJIeBaHUSIX, OCOOCHHOCTH
TIPUMEHEHHSI JICKapCTBEHHBIX CpeACTB
PACTHTENBLHOTO TIPOUCXOXKICHUS U (DaKTOPHI,
BIIMSIFOIIIME Ha BBIOOP UTONpEenapaToB. AHKETa

COACpiKaIa 3aKPbITHIC, MMOJIYOTKPBITBIC n
OTKPBITBIE  BOIIPOCEHI. 3amogHeHHe  aHKEThI
OCYLICCTBIIAIOCH CaMOCTOATCIIbHO

pecroHeHTaMu M 3aHuMaio B cpexneMm 10-15
MHUHYT.

TaﬁJmua 1- XapaKTepI/ICTI/IKa BI)I60pKI/I COLIMOJIOTHYCCKOI'0 UCCIICJOBaHUA

Kateropms KoauuecTBo KoauuectBo Iepuon Peruon
Crpana P PecloH/IEHTOB anTeuYHbIX | WCCJIeI0BAHUS NpOBeIeHUsI
PecloH/IEHTOB .
(n) Opranu3anmii HccJe0BaHUS
Pecry6uka dapmareBTHIECKHE AluBaps- r. AJIMaThl o
M pmal 150 4 nexadps 2024 AnMaTHHCKas
Kazaxcrtan CIHELHATHUCTHI
o0nacThb
Pecny6muka ®dapmManeBTUYECKUE 75 3 SHBaps- Pecny6nuka
benapyce CIEUAJIUCTBI nexabps 2024 benapych
Poccuiickas SuBaps-
[Nocerurenu anTex 75 3 P r. [Iaturopck
Denepanust nexabps 2024
SuBaps-
Bcero 300 10 fiekaGpn 2024
Criemyer OTMETHUTB, YTO OOBEKT HCCIenoBaHHA Poccuiickoit denepanum. ITony4yeHHsbie

pazivyalicss B 3aBUCUMOCTH OT CTpaHbl. B
Pecnyonuke Kazaxcran u Pecny6nuke benapychb
PECTIOHICHTAMH  SBJISTUCH  (hapMalleBTHUECKHUE
CHEIUATUCTBl aNTEYHBIX OpTaHU3alUd, TOTAa
kak B Poccuiickoii @eneparuu (r. [Iaturopck) B
HCCIICNOBaHNEe OBIIM BKIIOYEHEl ITOCETHTEIIN
anTek. B cBA3M ¢ 3TUM  pe3ynbTaThl
HCIIOIL30BAJINCH MPEUMYIIECTBEHHO IS
BBISIBJICHHSI OOIIMX TEHACHIIMNA MOTPEONeHUS U

MIPUMEHEHUS JIEKAPCTBEHHBIX CpeNCTB
PacCTUTENBHOTO MPOUCXOXKIACHHS MIPU CEPACUHO-
COCYIMCTBIX 3a0071€BaHUAX 151

MHTEPIPETUPOBAIUCH C Y4ETOM OCOOEHHOCTEH
UCCIIETyEeMbIX TPYIII.

Cratuctuueckass  oOpaboTka  pe3ysbTaTOB
MPOBOAWJIACH C  HUCIOJIb30BAaHUEM METOJIOB
onucaTeNnbHOM CTaTUCTUKU. KommdecTBeHHBIE

MOKa3aTeu MIPEICTABICHBI B BHJIC
OTHOCUTENBHBIX (%) U aOCOMIOTHBIX 3HAYCHHIA
(n).

Hayqﬂaﬂ HOBH3HA UCCJICOOBAaHHUA 3aKIHOYACTCA
B KOMIIJICKCHOM COITIOCTAaBJICHUH JaHHBIX
roCyadapCTBCHHBIX PCCCTPOB JICKAPCTBCHHBIX

CpeACTB, IOKazaTenel  (apManeBTHUECKOTO
pBIHKA M pE3yJbTaTOB  COLMOJIOTHUYECKOTO
UCCIIEI0BaHUS (bapmaleBTUUECKUX

CIELUANNUCTOB U moTpedbuteneit B PecryOnuke
Kazaxcran, PecniyOnuke benapyco u

PE3yNbTaThl MO3BOJMIN BBIIBUTH OCOOCHHOCTH
CTPYKTYphl pBIHKA JICKQPCTBEHHBIX CPEJICTB
PaCTUTEIBHOTO TPOUCXOXKICHUS JUISl JICUCHUS
CEPJICYHO-COCYAUCTHIX 3a00J1cBaHUI u
OTIpEICTTUTh KITFOUEBBIC (hakTopsl
MOTPEOUTENHCKOTO BhIOOpA.

Onpoc kaueHTOB anTtek. lccrenoBaHue
MIPOBOJIMIIOCH CPEJIU MOKYIaTENIeH anTeK ropoaa
[Taturopcka (Poccuiickas @Denepamnus). B
BBIOOPKY BOIILIM MPEHMYIIIECTBECHHO YKEHIITMHBI
(66,7%) B BO3pacte 45 meT U cTapiie.
BonpmmaCcTBO  pecnionneHToB  (6onee  60%)
OTHOCWJINCH K Bo3pacTHOH rpymne 60-81 roxa u
UMEeM HU3KUK J0X0J. AHKeTa BKJIOYaja
BONPOCBI O  JIEKAPCTBEHHBIX  CPEJACTBAX,
WCTIONB3YEMBIX  JIJII  JIEYCHHUS  CEpACUHO-
COCYAMCTBIX 3a00JIeBaHUM, MPEANOYTCHUAX B
BBIOOpE JIEKapCTBEHHBIX CPEICTB
(CUHTETUYEeCKUE WM PACTUTENBHBIE), a TAKXKE O
(hakTopax, BIUSIOUINX Ha BEIOOP JIEKAPCTBEHHOM
TEparuu.

[TosrydeHHbIE B XOJI¢ aHKETUPOBAHUS JIAHHBIC
ObLTH 00pabOTaHbI CTATUCTUYECKIMH METOAAMHU
C LENBIO BBISABIICHHS OCHOBHBIX TEHICHIMH M
MPEANOYTeHUH B MPUMEHEHUU JIEKapPCTBEHHBIX
CPEICTB I JICYEHUS CEPACYHO-COCYIUCTHIX
3a00JICBaHUM.
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JTHYeCKHe aCHeKThI HCCJICIOBAHMS.
HccnenoBanne HOCWIO HEUHTEPBEHIIMOHHBIN
XapakTep U MPOBOJAUIOCH METOJJOM AHOHUMHOTO
aHKeTHpOBaHUSI 0e3 cOopa MEepCOHATIBHBIX
JaHHBIX.  YYacThe  PEeCHOHJIEHTOB  ObLIO
TO0OPOBOJIBHBIM. B COOTBETCTBUY C JTOKALHBIMH
TpeOOBaHUSMU OpPraHU3ALMU U JACHCTBYIOIIUMHU
HOPMATHUBHBIMU  JIOKYMEHTaMu  IPOBEACHUE
OTJIEJIbHOM 3TUYECKOU 3KCIEPTU3BI IS TaHHOTO
BHUJIa UCCIIEIOBAaHUS HE TPEOOBAIOCH.
Pe3yabrarhl.

Ananu3 rocyaapcTBeHHbIX peecTpoB
JIEKAPCTBEHHBIX CpeAcTB. B Xxozxe ananmmsa
I'ocynapcTBeHHOro peecTtpa JEKapCTBEHHBIX
CpeICTB PecniyOmuku benapych [3]
YCTaHOBJIEHO, 4TO N0 cocTostHuio Ha 01.01.2020
r. B CTpaHe  3aperucTpupoBaHO 51
JIEKapCTBEHHOE  CPEJICTBO  PACTUTEILHOTO
npoucxoxaenus (JICPII), mpumensemoe mpu
3a00JICBAHUSAX CEPICYHO-COCYAUCTON CUCTEMBI
(rpynma  C 1m0  aHATOMO-TEPaNeBTUYECKO-
XUMHAYECKON KilacCHU()UKALMKU), YTO COCTABISET
OKOJI0 11% oT o01Iero qucia
3aperucTpUpPOBAHHBIX PaCTUTEIBHBIX
JIEKAPCTBEHHBIX CPEJICTB .

CTpyKTypHBIT aHanus3 roKasa, YTO
nogasistromee  O0oapiuacteo JICPII pmanuoro
CerMEHTa  MpPEJACTaBIE€HO  T'€HEPUUYECKUMHU
npemnapatamu (okono 80%), Torma Kak oS
OPUTHHAJIBHBIX W WHHOBAIMOHHBIX CPEICTB
3HauntenbHo  Hmwke (17,65% wu  3,92%
COOTBETCTBEHHO). [Tomy4yeHHbIe JTAHHBIE
MO3BOJISIIOT TPEANOJIOKUTh HAIUYUE CXOJHBIX
TeHJIEHIIUM Ha (apMaleBTHUECKUX PBIHKAX
Pecny6bnmukn  Kazaxcran u  Poccuiickoii
denepanun, OAHAKO IS HUX TOATBEPKICHUS
HEOOXOIUMBI JIOTIOJHUTENbHBIE HCCIIECOBAHMS.
ITo cocTtaBy mpeo61ajatl0T MOHOKOMIIOHEHTHBIE
JICPII (56,86%), mpu 5TOM 3HAUUTENbHAs UX
JOJst MIPOU3BOJIUTCS OTE€UECTBECHHBIMU
MpEATPUATUAMU (31,37%). Hous
KOMOWHHUPOBAHHBIX TPENapaToB MPEBHIIIACT
40%, onmHako cpeaM HUX  JOMHMHHPYIOT
umnoptele cpeacrsa  (33,33%), Torma Kak
yeJIbHbIN BEC OTEUECTBEHHBIX
koMOuHMpoBaHHbIX JICPII e npesbimaer 10%.
JlaHHasi TEHACHIMS TAKXKE MPOCIIECKUBACTCS HA

ppiakax  Kazaxcrana w Poccnn, roe
KOMOMHUpOBaHHbIE  (DUTOINpenaparsl  yYaiie
Mpe/CTaBlIeHbl  MPOAYKIUEH  3apyOeKHBIX

l'IpOI/I3BOI[I/ITeHeI71, YTO YKa3bIBaCT HA IMMOTCHIUAII
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pa3BUTHS  JIOKAJILHOTO
HUMITOPTO3aMEIICHUSI.
VYcraHoBiIeHA — ONpe/eNieHHas  3aBUCUMOCTh
MEXJy CTEICHbIO OPUTHMHAIBHOCTH U COCTaBOM
MpenapaToB: FE€HEpUYECKUE JICPII
MIPEUMYIIECTBEHHO SIBIISIIOTCS
MOHOKOMITOHCHTHBIMH, TOorAa Kak
OpUTHHAJIbHBIE  MpernapaTbl  MPEACTaBICHBI
HCKJIIOYHUTEIIBHO KOMOWHHUPOBAaHHBIMHU
cpelncTBamMu UMIIOPTHOTO MPOU3BOICTBA.
HMHHOBAaLIMOHHbBIE npenaparsl, HaIlPOTHB,
OTHOCSTCS K MOHOKOMIIOHCHTHBIM i
MIPOU3BOIATCS MIPEUMYIIECTBEHHO
OTEUECTBEHHBIMU MPEIITPUATUIMH.

AHanu3 reorpaguveckoi CTPYKTYphl MOKazal,
gro JICPII pnsa neuenus CCC 3aboneBaHuii B
Pecniybnuke benapych 3apeructpupoBansl u3 10
CTpaH U npousBoAsTcs 29 dhapmaleBTHUECKUMU
KOMMaHusAMU. /{015 IMIIOPTHOTO TTPOU3BOICTBA
(54,90%), 4YTrO CBHAETENBCTBYET O HATUYUH
MOTEHITMAa JIJIsl PacIIMPEHUsI aCCOPTUMEHTA 3a
CYeT OTEYECTBCHHBIX pa3pabortok. Cpeau
3apyOeKHBIX MOCTABIIUKOB HAUOOJBIIYIO JIOJIIO
3anumarot Ykpauna (21,57%) u Poccus (9,81%).
IIpu srom Ha peiHKax Kazaxcrana m Poccum
Tak)Ke HAOIIOaeTCs BBICOKAS JIOJISI MMITOPTHOM
npoaykiuu B cermente JICPII, ocobenHo B
KaTeropuy KOMOMHUPOBAHHBIX MPETIAPATOB.
Ananu3 nannbix IQVIA. Pe3ynbraThel ananusa
0a3b1 maHHbIX «IQVIA» mokazamu, uto B 2019
rony Ha OeiopycckoM (apMareBTHYECKOM
pBIHKE ObLTO peanu3oBaHo 9 846 980 ymakoBok
JICPII pmns neuenust 3aboneBanuii CCC Ha
cymmy 11 705 029 nonnapos CILIA (110 onToBeIM
1IeHaM), 4To cocTtaBuiio 23,23% B HaTypaIbHOM

IIpOU3BOJACTBA n

n 19,19% B CTOMMOCTHOM BBIPRXKEHHUU OT
obero oobema peanuzanuu JICPIT .

I[lpy >TOM B  HATYpaIbHOM  BBIPAKCHUHU
JOMHHUPYIOT — Tpenapatbl  OTE€4EeCTBEHHOI'O
npousBojcTBa  (89,66%), Torma Kak B
CTOMMOCTHOM  BBIp@KEHHH  HIpeo0salaloT
WMITOPTHBIE cpencTBa (60,68%), 4TO

CBHUJIETEJILCTBYET O Oojiee BBICOKOH IIEHE
nocnegHux. Cxoxasi CTpyKTypa MOTpeOIeHUs
xapaktepHa s Kaszaxcrana u Poccum, rae
OTE€UYECTBEHHbIE  Mpenaparbl  00ecneuynBaroT
OCHOBHOH 00BEM IMpOAaX B YIAaKOBKax, a
HUMITOPTHBIE (POPMUPYIOT 3HAYUTENIBHYIO 10O B
JIEHE)KHOM BBIPa)KEHUH.

BonbmmHcTBO peannzoBanubix JICPII apnstorcs
reaepudeckumu  (96,49% B HaTypallbHOM W
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53,86% B CTOMMOCTHOM BblpakeHUH). Jlosd
OpPUTHHAJIBHBIX MPENapaToB COCTABISAET JIHUIIb
3,11% B ymakoBkax, ogHako gocturaet 45,89%
B JICHEKHOM BBIPQKEHUU, YTO OTPaKaeT HUX
BBICOKYIO CTOMMOCTh. CIeayeT OTMETHUTh, UYTO
OpUTHHAJIbHBIE JICPIT MPE/ICTABJICHBI
UCKITIOYUTEIIFHO HWMIIOPTHBIMU IIpemapaTamH,
YTO 00YCJIOBJIEHO OTCYTCTBUEM OTEYECTBEHHBIX
aHAJIOTOB B JJAHHOM CETMEHTE.

I[Io cocraBy pealM30BaHHBIX I[peNapaToB
npeo0JIaaloT MOHOKOMIIOHEHTHBIE CPEICTBA
(78,76% B HarypanbHoM U 50,88% B 1eHEKHOM
BeIpakeHUH). [lpy  3TOM  OONBIIMHCTBO
MoHokomnoHeHTHbIX  JICPII  mpowusBoautcs
BHYTpu cTpanbl (74,98% B HarypaabHOM
BBIPQXXEHUH), TOTJa Kak KOMOWHUPOBAaHHBIC
mpermapaTel  MMEIOT — 3HAYMTENIhHO  OoJjee
BBICOKYIO JIOJIO B JICHEKHOM BBIPAXKCHHUH
(49,12%) mo cpaBHEHHMIO C 0OBEMOM TPOJAXK B
ymakoBkax  (21,24%). OcHoBHas  4acThb
KOMOMHHPOBAHHBIX IMPENApaTOB B CTOMMOCTHOM
BhIpakeHUH mpuxoautcs Ha ummopT (40,65%),
9TO TIOYCPKUBACT HEOOXOIUMOCTh Pa3padOTKH
JOCTYIHBIX OTE€YECTBEHHBIX aHAJIOTOB.

B 2019 roay peanuzamus JICPII nns neuenus

3a0oseBaHui CCC OCYLIECTBIIANIACH
npousBogutenamMu u3 10 ctpan. Cpeau HUX B
HaTypaJIbHOM  BBIPD&KEHHUU  JIOMUHHUPOBAIH

npernapaTtsl 0eJI0PYCCKOTo MPOU3BOJICTBA, TOTIA
KaKk B CTOMMOCTHOW CTPYKType 3HAUWTEIbHAsS
noJia mpuxoamiack Ha @pannmio (38,61%), uto

CBA3aHO C  IPUCYTCTBUEM  HA  PBIHKE
OpUTMHAJIBHBIX U Ooyiee  TOPOTOCTOSLINX
[Ipenaparos.

Takum  oOpa3oMm, MpPOBENEHHBIH  aHAIN3
CBUJIETEIBCTBYET 0 JIOMUHUPOBaHUHU

reHepuieckux U MoHokoMoHeHTHbIX JICPII na
dapmaneBtuueckom poeiHke crpadn CHI', npu
3TOM CEeTMEHT KOMOWHHUPOBAHHBIX u
OpPUTMHAJIBHBIX IPENapaToB B 3HAYUTEIILHOU
CTEIEeHU MPEJCTABICH UMIIOPTHOM MPOIYKIIHEH.
BrisiBneHHbIE TEHIAEHLMH, XapaKTEpHbIC IS
PecnyOnuku benapych, BO MHOIOM COBNAJAIOT C
cuTyauuen Ha peiHkax Poccuiickoin Denepaunu
n Pecny6mukm Kazaxcran u yka3plBaroT Ha
MEPCIIEKTUBHOCTh  PA3BUTHUS  OTEYECTBEHHOI'O

IMPOMU3BOJCTBA KOM6I/IHI/IpOBaHHLIX
¢duTonpenapaTon c KOMIUIEKCHBIM
(hapMaKOJIOTUYECKUM JICUCTBUEM.

PesyibTaTsl COLMOJIOTMYEeCKOro

uccaenosanmus. B Kasaxcrane npenapatsl uist
MOIEP/KUBAOLLIEN TEpanuu CEpAEYHO-
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COCYIUCTBIX 3a00seBaHui MOJIB3YIOTCSA
BBICOKMM cripocoM. Hekoropeie u3 Haumbosee
94acTO MPUOOPETAEMBIX TPYIII MIPETIAPATOB:
AHTUTHUIIEPTEH3UBHBIE npernaparhbl: 3TO
Mpernaparsl, CHIDKAIOIINE apTepuanbHOe
nasienue. K Hum otHocstes: bera-6iokaTopsl
(6éuconpoion, arenonon), Uaruduropsr AIID (
HampuMep , paMUIpu, SHananpui) biaokatopsl
peuenrtopoB  anrumorensuna Il (;1o3apran,
BajicaptaH), Jluypetuku (rHAPOXIOPOTHA3U],
uHAanamun), biaokaTtopsl KaabIMEeBBIX KaHAJIOB
(amytoumvH).

AHTHarperanTHele CpeacTBa: OTH Ipenaparsl
mpenoTBpamanT odpazoBanue TpomOoB. Yarie
BCETO HCIOJB3YETCsl aCIIUPHH.

Cratunbl: DTH mpenapaThl CHUXKAIOT YPOBEHb
XO0JecTepuHa B KPOBH, 4YTO  IIOMOTaeT
MIPEIOTBPATUTH aTEPOCKIIEPO3.

Ha OCHOBAaHHU pe3yIbTaToB ornpoca
(dapmalleBTUUECKUX PAOOTHUKOB  BBISIBIICHBI
Hauboyee  TOMyJsipHBIE  Oe3peuenTypHbIC
JIEKapCTBEHHbIE MpenapaThl, IPUMEHSIEMbIE MTPU
CepACYHO-COCYTUCTHIX 3a00JIeBaHUAX. AHAIH3
MOJIYYEHHBIX JIaHHBIX TIO3BOJWJI  BBIIEIHUTH
HECKOJIbKO YCTOWYMBBIX TPYII JIEKAPCTBEHHBIX
CPEICTB, MOJb3YIOIIUXCS CIIPOCOM Y HACEJICHHUS.

Cpenn MperapaTos, HanboJee 4acTo
pHOOpETaeMBbIX nmarreHTaMu JUIST
TIOJI/IEP>KUBAFOTIICH Teparuu CepJIeUHO-
COCYJIUCTBIX 3a00J1€BaHHU, npeobiaganu
AHTUTUTICPTCH3UBHBIC CpEeJICTRBA,
aHTHArperaHThbl, TTNYPETHKH,
KapAHOMPOTEKTOPHI 51 (duTonpenapaTsl

CEIaTUBHOTO ACUCTBHS.

HekoTopsle pecrioHAEHTHI NPOSIBUIN UHTEPEC K
AHTUTUIIEPTEH3UBHBIM IIpenapaTaM, TaKMM Kak
JI03apTaH, BaJIcapTaH, aMJIOAUIINH, OMCOIPOJIOI,
KaHJecapTaH, paMWIOHT, OJHAKO  CJEIyeT
OTMETUTh, YTO B OOJBIIMHCTBE CIy4aeB 3TH
npenaparsl  TpeOYIOT penenta Bpada U, B
3aBHUCHUMOCTH OT CTpaHbl/pErMOHa, MOTYT OBIThH
JOCTYITHBI CTPOI'O I10 PELENTY.

Tax, ¢apmarieBTl OTMEYAIOT BBICOKUI MHTEpEC
MOKyMNarejae K HaTypaJbHbIM U CEJAaTUBHBIM

CpeACTBaM, CIIOCOOHBIM OKa3EIBaTh
OI1aroTBOpPHOE BJIASTHUE Ha CepJIeYHO-
COCYIUCTYIO CHCTEMY. OTO TIOJAYEPKHUBACT

BaXHOCTb JIOCTYITHOCTU TaKuX IpernaparoB, a
TaKkKe  HEOOXOIMMOCTh  KOHCYJIBTAllMH  C
(bapMarieBTOM MpH UX BBIOODE.

Cpenu nexapctBeHHbIX Gopm JICPII naubonee
BocTpeOoBaHbl ¢utoyan u Hactou (70,4%),
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tabnetku (33,3%), pexe - CHUPTOBbIE HACTOMKHU
(7,3%). Ilpu BbIOOpE TpemapaToB MOKYIATENN
Yamie OpPUCHTUPYIOTCS HAa  PEKOMEHJIAINH
MPOBU30POB U CTOUMOCTb.

MpbI TakXke ONpOCUJIM TMOKyNaTelell B anTeKkax
[Iaturopcka (P®). 66,7% pecnoHaeHTOB
COCTaBWJIM >KCHIIMUHBI (prc.1) B Bo3pacte 45 yer
u crapuie, OOJBIIMHCTBO — B Bo3pacTe oT 60 110
81 roga c Huzkum (60%) ypoBHEM J10X01a.

Tabauna 2 - CpaBHuTenbHas xapakrepuctuka peiHka JICPIT mnst neueHus cepaedHO-COCYIHMCTBIX 3a00JeBaHUN B

HCCJICAYEMBIX CTpaHaX

Iloka3arennb Kasaxcran beaapych Poccuiickasa @egepanus
Amnanus peectpos JIC IIpoBenen IIpoBeneH IIpoBenen
Cornuonorudeckoe dapManeBTUYECKUE dapmaLeBTUYECKUE
Iloceturenu anrex
HCCJICI0BAaHUE CIEIIUAJIUCTBI CHEIMATHUCTHI
Hawuboee . Kapnnodur, bospsimnuk durouan, cepreuHbIe
®duroyau, HACTONKU paoPur, P ’ » CoPAL
BoctpeboBannble JICPT] IIycTeipHUK KaIIu
OcHoBHBIE (paKTOPHI Pexomennanus O peKTUBHOCTD U Pexomenpanus
BBIOOpA CHENHAINCTA JIOCTYTIHOCTh CHELHAINCTA U IICHA
[peobnanaromas .
P Alatomt duroyan TabneTku 1 HACTOUKH dutoyan
JIeKapcTBeHHast hopma

Kak BuAHO U3 NpelnCTaBIEHHBIX JaHHBIX, B
HCCIIEIyEeMbIX CTpaHax JIeKapCTBEHHbIE
CpPEICTBA  PACTUTEIBHOIO  IPOUCXOXKIACHUS
IPUMEHSIOTCS NPEUMYILECTBEHHO B KauecTBe
CPEICTB  MOAJICPKUBAIOIIEH  Tepanmuu Ipu
CepACYHO-COCYIUCThIX  3aboneBaHusax. [lpu
9TOM  CTPYKTypa  HOJIYYEHHBIX  JaHHBIX
pasnuuaercs: no Pecny6nuke benapych Oonee
0IpOOHO TPEJCTaBIECHbl PETUCTPALMOHHBIE U

pe3yibpTaTaM COIMOJIOTHYECKOTO ompoca. B
CBSA3M C OTHM  COINOCTaBIICHHE  CTpPaH
MIPOBOMIIOCH C YUETOM Pa3IUIUid B UCTOYHHKAX
“H(pOpMaIIUK U COCTaBE PECIIOHICHTOB.

3aHATOCTh, Kak BHJHO W3  PHUCYHKAQ,
pasHoOOpa3Ha HW TMpeACTaBICHA Pa3IMYHBIMHU
CIOSMHM HacelleHusi, u3 KoTopbix 53,3% -
3aHATHIC (BKIIFOYAsi paOOTAIOIIMX/TICHCHOHEPOB).
[Tencuonepsl, MOJTy4arome MICHCHIO,
coctaBisiioT 33,3%, B OCHOBHOM 3TO PaOOTHUKH

(pucyHoK 1).

3aHATOCTb neHCMoHepPos

|

B fony4vyarouime neHcuno L

PucyHnoxk 1 - 3aH4TOCTb IEHCHOHEPOB B I. IIsTHrOpCK

pPBIHOYHBIE  TIOKa3aTeld, TOrga Kak I0
Pecnyomuke  Kazaxctan u  Poccuiickoit
@denepalud  OCHOBHOE€ BHUMAaHHUE  YCIEHO
B 33HATblE
HawuOonee pacrpocTpaHeHHbBIMU

3a00JICBAHUSMHU CPEH OIMPOIICHHBIX SBJISIOTCS
TUIEPTOHUYECKAS 00JIe3Hb (50%),
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uiemMudyeckass  0OJIe3Hb
(14,3%) (pucyHok 2).

cepana, apuTMuAa
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PucyHok 2 - PacipocTpaHeHHOCTb CEPAECTHO-COCYAUCTHIX 3a00JI€BaHIH CPEIN PECIIOH/ICHTOB

Ha Bonpoc «bbut nmu y Bac uncynbst, uHbapkT?»
2%  ONpOIIEHHBIX OTMETUIM  OOUIMPHBIN
unpapkrt, 20% - UHCYIBT.

[Toceturenu anTek Takke OTMETUIIN IIPETaparsl,
KOTOphIE OHM Yallle BCEro MpPUOOpEeTaroT it
NOJAJEPKUBAOIIECH  Tepalmuu:  acmapkam
Oeracepk , OMCOMPOIION , AUTOKCUH, UHIAMUT ,
KapAMKET , KCApPEINITO , TOPACEMHUI.

[Ipeaykran: anturunepreH3uBHble, H1onamug
, Konkop , JlnoBan-80, Kapauomaruui , Tpukop
* BepanmamMui, (PU3MOTEH3, HOOMENT , TIUIIMH,
KapAHUOMarHui, BU30IPOIO.

duTonpenaparsl NPEACTABISIIOT 3HAYUTEIbHBIN
UHTEpEC Ui HAceJeHHsl, B YaCTHOCTH, IJIf
MOIEP/KUBAOLLIEN TEpannun CepAEYHO-
COCYIUCTBIX  3a00JeBaHUM. PecnionenThI
oTMeYaln JIEKApCTBEHHbBIE dbopMbI u
HauMEHOBaHMs HCIIOJIb3YEMBIX
¢duTompenaparTos.

Tax, 21,4% pecrioHIeHTOB yKa3aiu Ha PUTOYaH
B KayecTBE MPEANOYTUTETHHOW  (HOPMBEIL.
OtnenbHble  pacTeHus mnpunumaroT 14,3%
PECIIOHAEHTOB, HACTOU U OTBapHI - 7,1%; kamu,
tabnetkun - 7,1%; npyrue ¢opmer - 21,4%.
[Ipennourenne  ¢gurouyaeB  MOXKET  OBITH
0OyCJIOBIIGHO WX JOCTYMHOCTBIO, YI00CTBOM
MPUMEHEHUSI U TPAJAUIMOHHBIM BOCIPUSITHEM
JAaHHOW  JIeKapCTBEHHOW  (opMbl  cpeau
MalUEeHTOB CTAPIIMX BO3PACTHBIX TPYIIIL.

N3 KOHKpETHBIX HAMMEHOBAHUN PACTUTEIbHBIX
MpenaparoB  PECIOHJEHThl  yKa3adu TaKhe
pacTeHusi, Kak poMalllka, KajeHayla, Melucca,
MSATa, IIUOBHUK, MYCTBIPHUK.
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Kpome Toro, B aHkere ObUIM OTHENbHbIE
BOTIPOCHI: «B Kakoii 1ekapcTBeHHOM hopme Bam
y10o0HO mpuHUMaTh (utonpenapars» U «llpu
BbIOOpE (UTONpENnapaToB yYUTHIBaeTe JM BBl
LHeHy?». OTH  BONPOCHl  IEPECEKAIOTCS  C
BonpocoM  Bbime.  35,7%  pecnoHAEHTOB
OTMETWIM (QuTOYall Kak yHAOOHYI Qopmy
npumeHenust, 21,4% pecrnoHAeHTOB - Kalliy,
tabnetku (puc.). A 64,3% pecrnoHIEHTOB
yKa3aJd, 4YTO IpH BBIOOpE (UTOINpEnapaTos
YUUTBIBAIOT LIEHY.

3areM MOCETUTENH anTeK yKa3ald, OT KakKhX

Ooyie3HEld OHM TPHHUMAIOT PACTHTEIBHBIC
CpencTBa:
PecnioHzieHTBI  yKa3bIBajdHW, 4YTO MPHUMEHSIOT

pacTUTENbHBIE CPEJICTBA IPEUMYILIECTBEHHO IS
NpOoGUIAKTUKH, TPU IPOCTYTHBIX 32001€BAHUAX
U B COCTaBe NOJJEPKHUBAIOUICH Tepamnuu
CepJICYHO-COCYIUCTRIX 3aboneBanuii. B aToT
CHMCOK BOIUIM M  CEpJEHYHO-COCYAUCTHIE
3a00JeBaHuUs.

MHorre ManueHThl OTMEYalH JIUTUTEIHHOCTh
npueMa ¢utomnpenaparos. [IpumeyarenbHo, 4To
HEKOTOpHbIE PECTIOHICHTHI MPUHUMAIOT
¢uTonpenaparel rogamu (oT 6 mo 12 ner), a
HEKOTOpHIE JaKe OTMEUANIH, YTO TPUHUMAIOT UX
BCIO kM3Hb. O1HAaKO OBUIN U OTBETHI, B KOTOPBIX
PECTIOHIEHTHl  YKa3blBaJld, YTO TMBIOT WX
CUMIITOMAaTH4YE€CKH M TOCTOSHHO T00aBISAIOT B
qai.

OCHOBHBIMU HUCTOYHMKAMU PEKOMEHAALUN MpH
BbIOOpEe  ¢uTOompenaparoB ObIM  Bpau U
¢dapManeBT; 3HauMMBIM (HAaKTOpPOM BBIOOpA
TaKXKe SIBJIsIach CTOMMOCTD IpenapaTa.Hacrora

mioHb, Ne3 (266), 2026
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MOCEIIEHUsT  anTeKu Uil  MpuoOpeTeHus
MIpermapaToB JJIsl ICUCHUS CePACUHO-COCYIUCTHIX
3a00JIeBaHUN COCTABIISIET IPEUMYILECTBEHHO
onuH pa3 B mecsn (35,7%), 2 paza B mecsll
oTMeTHIH 28,6% ONpPOILIECHHBIX.

Tak, o pe3ynbrataM aHKETUPOBAHUS B alTeKaxX
[Taruropcka (P®), anTeky mocemamoT B
OCHOBHOM JK€HIIUHEI (66,7%) B Bo3pacTte 45 et
u ctapuie (60%) ¢ HU3KUM U CPEAHUM JI0XO/I0M,
pabotrarorue (53,3%) u nencuonepst (33,3%).
N3 xponnyeckux 3ab0ieBaHUiA, MOCITY>KHUBIIUX
MIPUYMHON MOCEIIEHUS alTeKH, HanboJee 9acTo
PECHIOHJEHTBl  YKa3bIBaJld TUIEPTOHUYECKYIO
601e3ub (50%), nmeMuyeckyr 00JIe3Hb cepana
u aputMuto (o 14,3%). Kpome Toro, 2%
ONPOIIECHHBIX  yKa3ajdW, YTO  TCPEHECIH
oOmmpHelii uHpapkr, a 20% - wuHCcynsr. B
COOTBETCTBHM C PEKOMCHIAIUSIMHU  Bpada
MAUEHThl MPUHUMAIOT T€ Tpernaparhbl, KOTOpPhIe
ykazamu B aHkere. Ho, kpome ToOTO,
PECTIOHJIEHTHI MPUOOPETAOT U (hUTOMpenapaThbl
ISt JICYeHUS CEePJICYHO-COCYAUCTHIX
3a00JIeBaHUH.

Jlamee OBIT MPOBENEH OMPOC IMPOBU3OPOB,
paboratomux B antekax Pecny6nuku benapycs.
63,3% pecrnoHACHTOB 3aHUMAIM JOHKHOCTD
poBuU3opa-peuentypiuuka, 20% - 3aBeyrommx
anTekamMu U ux 3amectureneil. Ctax padOThI

OOJIBIIMHCTBA COCTaBJISIET 13-25 JIeT.
60% 52%
50%
37%
40%
30%
20%
10% 0% 0%
0% - =
1 2

6,90%

PecnioHAECHTBI OTMETHIIH, YTO MMOCETUTEIN YaIle
BCET0 00paIaroTcs B aNTeKH I NPUOOpEeTeHUs
JICKApPCTBEHHBIX  MPEMapaToB Ui  JICYCHUS
CepACYHO-COCYTUCTBIX 3a00JIeBaHUH,
3a00JIeBaHUN OTIOPHO-/IBUTATEIBHOTO ariapara,

BEPXHHUX JBIXaTENBHBIX TMyTEH, a TaKKe
aIJIEpPru4ecKux 3a00JIeBaHUM.
4K CepACYHO-COCYTUCTBIX 3aboseBaHu

(apManeBThl yKazaM Clenyrolme, Haunbolee
pacnpocTpaHeHHbIE cpenu IIOCCTUTENCH
3a00J1eBaHuUs: TUIIEPTOHUS, apuTMHS,
aTepOCKJIepO3 U HIlleMUudeckas 00JIe3Hb cepara.
Yactora oOpameHuid 3a JICKapCTBEHHBIMHU
npenaparaMu Cpeld HaceJIeHUs, MEPEHECIIEro
uH(DApKT MHOKapAa, HHCYIbT WIH JIpyTrHe
CEPJICYHO-COCYAUCTHIC 3a00JIeBaHus,
coctaBisieT oT 2 g0 100 denoBex B Mecdll, B
cpenHeM 2-3 4eroBeKa B JICHb.

B cBoux oTBeTax Ha BOIPOCHI AHKETHI
PECTIOHIEHTHl ~ yKa3alu  Haubojee  4acTo
npruoOperaemMbie npenaparsl JUTSE

noaaepxxuparoniet repanuu CC3:

* TUYPETUKHU, CapTaHsbl , Bpadapux

*  aleTWICAIUIMIOBas KHCIOTa 75  MT,
aHTUTUIIEPTEH3UBHbBIE CPE/ICTBA, HHTUOUTOPHI
AIl®, Gera-0n0kaTOpbl

* acIMKap/ , KapInOMarHui

* KapaAuOMarnuia , IIaHaHT'uH
JUTOCKHMH , MUJIIIP

camukapz ,

6,90% 8,00%

% 4A>

5-7 5and about
more 10

Pucynok 1ExenHeBHas TeKapCTBEHHAs HArpy3Ka y MalMEHTOB C CEPACUYHO-COCYAUCTHIMU 3a00IeBaHUSIMHU

Ha ocHoOBe npeicTaBiieHHO!N TuarpaMMsl (puc.3)
MOJKHO CJIeJIaTh BBIBOJ] O KOJMYECTBE JICKAPCTB,
MPUHUMAEMbIX B JI€Hb IJIIOJIBMU C CEpJCHHO-
COCY/IHCTHIMH 3200JIeBaHUSIMU. JlarHbBIC
pactipeenuiInch CIeAYIONUM 00pa3oM:

4 nexapcTBa B JIeHb - 15 uenoBek (51,7%)

3 nexapcTBa B JeHb - 11 yenosek (37,9%)

4-5 niekapcTB B JI€HB - 2 yenoBeka (6,9%)

5-7 nekapcTB B JieHb - 2 yenoBeka (6,9%)

5 u 6onee no 10 nexkapcTB B JeHBb - 1 4yenoBek
(3,4%)

6-7 nmexapcTB B JieHb - 1 yenoek (3,4%)

B 10 e Bpems: Hu ouH W3 ONpOIICHHBIX HE
MIPUHUMAET MEHee 3 JIEKapCTB B JICHb.

ISSN 3006-

0818 / ISSN 2310-6115 (online)



RJIIMHUYECKAA ®PAPMAKOJIOTMA

Haubonee pacmpocrpaHeHHblii npuem - 3-4
npemnapara B JIeHb, 4TO cocTaBisier noutu 90%
CIIy4aes.

OTO CBUAETEILCTBYET O MHOTOKOMIIOHEHTHOM
dapmakoTepani B JICYCHUU  CEPICUHO-
COCYAMCTBIX 3a00JIeBaHUM, YTO COOTBETCTBYET
COBPEMEHHBIM KIMHUYECKUM PEKOMEHIAIUSM.

Cpenu pacTUTENbHBIX IPENapaToB OTMEYEHBDI:

«Hactoiika OofApBIIIHKKA, OOSAPBIIIHUKA |
nycTeIpHHAKa». Koau4ecTBO  JIEKapCTBEHHBIX
CPEICTB, IPUHUMAEMBIX B CYTKH JIMLAMH,

crpanarommmu CC3, mo oTBeTaM OOJIBITUHCTBA
omnpomeHHbIX (6,9%), coctaBmser 5-7, a 3,4%
ykazanu 10 10 1ekapcTBEHHBIX CPEACTB.

Jlamee ¢apmameBThl B aHKETax yKa3aid
MpenapaThl, KOTOPBIE MOJIb3YIOTCS CIIPOCOM MPH
CEPJICYHO-COCYAUCTHIX 3200JIeBaHUSAX u
OTITyCKaloTCs 0e3 perernTa Bpaya.

[To pesynpTaTam ompoca MNPOBU3OPOB OBLIN
BBISIBJICHBI JIeKapCTBEHHbBIE npernaparsl,
KOTOpBIC, M0 WX HAOIIOJACHUSM, IOJIb3yIOTCS
HauOOJBIIUM CIPOCOM Yy JIMI[ C CEepIACHHO-
COCYIMCTHIMH 3a00JICBAHUSMH ¥ OTITYCKAIOTCS
0e3 perenTa.

— TpaBsHple W KOMOMHHUPOBAHHBIC KAILIH.
Hambonee YacTto yHNOMHHAIUCH CEpICYHBIC
Karum (B TOM 4KCJIe KOMOMHHPOBAHHBIE), KaIlIx
3enmeHnHA, HACTOMKA OOSPBINTHUKA, a TaKKe
YCIIOKOUTENbHbIE KalUli Ha PacTUTEIbHOU
OCHOBE:! CepJICUHbIE KaruIu, HACTOWKa
OOSIPBILITHUKA, KATJIA BaJIEPHAHbI M MTyCThIPHUKA,

TpUKapJUH, CeAaHoI, Hoso-IIaccur,
KOMOHMHUPOBaHHbIE TPaBsSHbIE HACTONKHU, COOPHI
«ns cepnua u  cocynoB», Kapnuomen,
BosipbIliHUK TUTIOC, OOSIPBIIIHMK TPUO, Karllu
Mar”us. Otn Hpernaparsl SIBIIAIOTCS
TPaJULIMOHHBIMU  CPEICTBAMU IpPHU  JIETKUX
HApYUIEHUAX CEPACYHOTO PUTMA, MOBBIIICHHON
HEpBHOM BO30YyIMMOCTH U  BEreTaTUBHBIX
paccTpoicTBax.

— CHUHTETUYECKHE JICKAPCTBCHHBIC CPCACTBA U
AHTUTUIICPTCH3UBHBIC TPCIIapaThl. HCKOTOpBIC
CbapMaI_[eBTI)I OTMCTUJIM CIIPOC Ha HCEKOTOPLIC
AHTUTUIICPTCH3UBHBIC W KApJAUOTOHUYCCKHC
npenaparbl, HECMOTPA HA TO, YTO MHOTHYC U3 HUX
00BIYHO OTIIYCKAKOTCAd 110 PCHCIITY: acClHKapl,

Kap}II/IOMaFHI/IJ'I . KaHTOHpI/IJ'I . nHIarnamMmuna,
oucompoIon, aAMJIOIUTINH, BaJicapTaH,
KaHJecapTaH, J103apTaH, METOIPOJIOJ,

po3yBacTaTuH, kausepc [Ltoc, paMUsIoHT.
— Kiaccuueckue CUMIITOMATUYECKHUE
npenaparbl. OTMEUEH HWHTEpeC K Ipenaparam
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JUIsL  KyIMPOBAaHUS  OCTPBIX  CEPACUHBIX
CUMITOMOB: BaJIUA0M, HUTPOTJTULEPUH,
KOPBaJIOJI, BAJIOKOP/IMH, KapBaJloJl, BaJIOKOPAMJI,
BaJIOCEP/IUH.

DT mOpemapaTthl  4acTO  HUCIOJIB3YIOTCA
MaUeHTaMH CaMOCTOATEIbHO ISl OOJEeTrYeHUs
Oonell B obiacTu cepaua U TPEBOXKHOCTU. M3
nekapcTBeHHBIX (opM BMC pecrioHaeHTH W3
benapycu OTMETHIIN HanOOJIBIIIYIO
MOMYJISIPHOCTh TPABAHBIX YaeB, Kamnenb (76,7%),
otnenbHbIX pacteHuit (70%), Hacroes (63,3%),
TabneTok (43,3%) 1 CIUPTOBBIX HACTOEK.

ITo JTAHHBIM PECIIOHACHTOB, cpenHsis
MPOJOJKUTENFHOCTh TIpueMa (UTOIpenapaToB
y 6osbHBIX ¢ CC3 cocrauser ot 10-14 gueit o
1 mecsra.

[To manHbBIM ompoca (apmarieBToB PecmyOmuku
benapyce, BbiO0op JICPII wame ompenensiercs
pEeKOMEHJaunen dapmaiieBTa,  pEeKJIAMOMH,
COBETaMH Bpaua M IIEHOBOM JOCTYIMHOCTHIO
npemnapara.

O0cyxnenne. ITony4yeHHble pe3yabTaThl
JEMOHCTPUPYIOT  YCTOWYMBBIA  CHPOC  HA
¢duTonpenapaTsl MpU  CEPIAEUHO-COCYIUCTHIX

3a00JieBaHUAX Ha (apMALEBTUYECKUX PBIHKAX
ctpan CHI'. BblsiBIIeHHbIE TEHOEHUUU MOTYT
ObLITH CBSI3aHBI c BBICOKOH
pacIpoOCTPaHEHHOCTHIO XPOHUYECKHUX CEPIAEUHO-
COCYIHUCTBIX 3a00J€BaHUN Cpelau TMalMeHTOB
CTapliUX BO3pPACTHBIX TpYyII, a TakKkke
CTPEMJIEHUEM MaIlCHTOB HCIIOJIF30BaTh
npenaparbsl pacTUTEIBHOTO TMPOUCXOXKICHUS B
COCTaBe JUINTEIILHOMN MOAEP>KUBAOIIEH
Tepanuu. BrisgBiennnie 0COOEHHOCTH
MOTPEOUTETHCKOTO MOBEICHUS
CBUJIETEIBCTBYIOT 0 BBICOKOH ponu
(hapMareBTUUeCKOro KOHCYJIbTUPOBAHUS TIPH
BBIOODE ¢duTompenaparos. 3HauuTENLHAS
3aBUCHMOCTH IMAIIMEHTOB OT LIEHOBOTO (haKkTopa
yKa3bIBa€T Ha HEOOXOAUMOCTh PaCIIUPEHUS

ACCOpPTUMCHTA AOCTYITHBIX OTCYECTBCHHBIX
JICPII[21,27].
[Tonyuyennsie JTaHHBIE COIJIACYIOTCSA c

pesynbraramu uccienoBanuii Sambukova et al.
(2017), yxa3pIBalOUIMX Ha POCT HHTEpeca K
¢uToTEpany B COBpEMEHHOHN (hapMaKoJIOTuH, a
TaKXX€ C COBPEMCHHBIMU MCKIAYHAPOIAHBIMU

HCCIIEIOBaHUAMM, HOJTBEPKIAIOIIUMHU
BOCTPEOOBAHHOCTh  JIEKAPCTBEHHBIX  CPEJACTB
PacTUTEIBHOTO IIPOUCXOXKACHUS npu
XPOHUYECKHUX 3a00JIeBaHUSX, BKJIIOUas

CepJIeYHO-COCYAUCTYIO naToJyoruto [4,18].
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Cpenu OGe3pelenTypHBIX CPEACTB HauOosee
YacTO  yINOMHHAJHMCh  CEepACYHBbIC  Karlly,
npenapaTsl OOSpBILITHHKA, BaJiepUaHsbl,
MyCTHIPHUKA ¥ KOMOWHUPOBAHHBIC CEaTUBHBIC
¢butonpenapatel. [loBTOpsSieMOCTh yKa3aHHBIX
MPEIOYTeHUH B pa3HbIX rpymmax
PECTIIOHJICHTOB ~ TOATBEPXKAACT  YCTOWYUBBIMA
cupoc Ha poctynsasle JICPII cepmatuBHOTO M
KapAHMOTOHUYECKOTO ACHCTBHUS.

HNannble ompoca B Ilaruropcke  (PO)
MOATBEPAUIIN, YTO OCHOBHBIMHU MOTPEOUTEISIMU
JICKapCTBEHHBIX MPEMaparoB JUisi JICYCHUS
CepJICYHO-COCYIUCTHIX 3a00JIeBaHUI SABIAIOTCS
KCHIIUHBI cTapiie 45 JeT, MpeuMyIIeCTBEHHO B
Bo3pacte 60-81 roma, ¢ HHU3KUM YpPOBHEM
noxona. Cpenu onpomieHHbx 53,3% paboTaror,

B TOM 4YHCJE IEHCUOHEpPHI, MPOJODKAOLINE
paborate, a 33,3% - HepaboTaromue
IIEHCUOHEPBHI.

B pesympbrare  mOpoOBEAEHHOIO  aHalIM3a
YCTaHOBIJIEHO, 4YTO 10 cocTosiHuio Ha 01.01.2020
I. B CTPYKTyp€  3aperucTpUpPOBAHHBIX
JIeKapCTBEHHbIX Cpe/CTB pPacTUTENBHOTO

npoucxoxaenus (JICPII), npumenseMbix mnpu
3a00JIeBaHUAX CEPACUYHO-COCYIUCTON CHCTEMBI,
B  PecnyObmuke  bemapycr  mpeoOGiamarot
npenapaTsl UMIIOPTHOTO MIPOU3BOJICTBA
(54,90%), uYTO CBHAETENBCTBYET O HAITHMYUH
MOTEHIIMAjA JUIsl pacIIUPEHHs] aCCOPTUMEHTA 3a
CUET OTEYECTBEHHBIX pa3pabOTOK.

AHanu3  JaHHBIX ~ peaJd3allid  IOKa3all
pa3HOHANpaBICHHBIA XapakTep paclpeneaeHus
pBIHKA: B HaTypajIbHOM BBIPAKEHUU
nomuHupytoT oteuectBeHHbie JICPIT (89,66%),
TOrga Kak B  CTOMMOCTHOH  CTPYKTYpe
npeo0iiaatoT UMIOpTHEIE Npenapatsl (60,68%),
YTO OTpakaeT MX Ooyiee BBICOKYIO LIEHY W,
BEPOSATHO, OOJIBUIYIO JOJ0 KOMOMHHUPOBAHHBIX
Y OPUTHHAJIBHBIX CPEACTB.

[IpeoOiaganne MMIOPTHBIX JIEKAPCTBEHHBIX
CPEIACTB PACTUTENBHOIO IPOUCXOXKAECHUSA B
CTOMMOCTHOM  BBIP@XEHUU  MOXET  OBbITh
00yCIIOBJIEHO Oonee BBICOKOH nonei
KOMOMHHPOBAaHHBIX u OpPUTHHATBHBIX
IIpernapaToB, a TakXe  HCIOJIb30BAaHUEM
COBPEMEHHBIX TEXHOJIOTUH MPOU3BOJICTBA U
CTaHJApPTU3alMM PACTUTEIBHOIO ChIpbsi. B
ornuune oT PecnyOnmuku benapych, pbiHKH
Kazaxctana u  Poccuiickoit ~ ®eaepauuu
XapaKkTepU3YIOTCS Oomnee HIUPOKUM
aCCOPTUMEHTOM 3apyOeKHbIX MPOU3BOJIUTENEH,
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YTO OKa3bIBaeT  BIIUSHUE
noTpeOJeHnss ©  ICHOBYIO  JIOCTYIHOCTb
IIperapaTosB. ITomyuyennsle pe3yibTaThl
COTJIACYIOTCS C MEXIyHApOIHBIMU
UCCIIEIOBAaHUSMH, JEMOHCTPUPYIOIIUMHU
YCTOWYUBBIA POCT MOTPEOICHUSI PACTUTEIBHBIX
JICKapCTBEHHBIX CPEJICTB IMPU XPOHUYECKHUX
3a00JIeBaHUAX, BKIIIOYAsl CEPIEYHO-COCYIUCTYIO
naTosnoruto. IIpu 3ToM KitoYeBbIMH (haKTOpamMu
BBIOOpA OCTArOTCS 6€30MaCHOCTh, JOCTYITHOCTD,
peKOMeHAauu MEIULUHCKUX u
(dapmaneBTHUECKUX PAaOOTHUKOB, a TakKke
CTOMMOCTb IIpEenapaToB.

BrIsiBIIeHHBIE PA3IUYMA MEXKIY HCCIETyEMbIMH
CTpaHaMH  MOTYT  ObBITb  OOYCIJIOBJIEHBI
0COOEHHOCTSIMH  HAIIMOHAJIBHOH  CHUCTEMBI
peryaupoBaHus OOpallleHUs] JIEKapCTBEHHBIX
CPEACTB, YpPOBHEM pa3BHTHSI OTEUYECTBEHHOTO
(bapMareBTHYECKOro IIPOU3BOJICTBA u
CTPYKTYpO#l  MOTpeOUTENbCKOTO crpoca. B
PecniyOnuke benapyce Habmiogaercs Oosee

Ha  CTPYKTYpY

BBIPA)KEHHOE IIPUCYTCTBUE JIOKaJIbHBIX
IIPOU3BOJUTENIEH B HATypaJbHOM BBIPAXKCHUU
peanu3anuM, TOrAAa Kak B CTOMMOCTHOM
CTPYKTYpPE COXpaHAETCsd 3HAaYUTEelNbHAsA [J0JIA
MMIIOPTHOU IIPOYKLIHH. AHaJOru4HbIe
TE€HJECHLUU OTMEYAIOTCS u Ha

¢apmaneBTuueckux pblHKax Kazaxcrana u
Poccuiickoii denepanuu.

BoisiBnena  BbIpakeHHas — JUCHPOIOPLUS B
CTPYKTYpE AacCCOPTUMEHTa B 3aBUCUMOCTH OT
cocraBa IIpenaparos. Cpenu
MoHokoMmoHeHTHbIX ~ JICPIT  mpeobnamaroT
OTEYECTBEHHBIC  JICKAPCTBEHHBIE  CPEICTBA
(31,37% B peectpe; 74,98% B HaTypaibHOM
BBIPOKEHUHM pealu3alui), TOrJa Kak CErMEHT
KOMOWHUPOBaHHBIX IIpenapaToB
MIPEUMYILECTBEHHO IIPEJICTaBIECH HMMIIOPTHON
npoaykuueit (33,33% B peectpe; 40,65% B
JICHE)KHOM BBIpOKEHUHU peanu3anuu). JlanHas
TEHACHLIMSA YKa3bIBA€T HAa TEXHOJIOTMYECKUE U
PBIHOYHBIE  OCOOEHHOCTH dbopMupoBaHus
ACCOPTUMEHTA U MOJYEPKUBAET HEJTOCTATOUHYIO
MIPEACTABICHHOCTh OTEUYECTBEHHBIX
KOMOWHUPOBaHHBIX (PUTONPENapaToB.
AHaJIOTUYHBIE 3aKOHOMEPHOCTH XapPaKTEPHBI U
i apMaleBTUYECKUX pPBIHKOB Poccuiickoit
Oenepanun 1 Pecnmyonmku  Kazaxcran, 1€
HaOJI0AaeTCsl TIOMUHUPOBAHUE T€HEPUUYECKUX U
MOHOKOMITOHEHTHBIX JICPII otedecTBeHHOTO
IIPOU3BOJCTBA pu OJIHOBPEMEHHOU
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3aBHCHMOCTH OT HMIIOpPTa B CEIrMEHTE 0Oojiee MPEHMYIIECTBEHHO reHEPUUECKUMU u
CJIO)KHBIX KOMOMHUPOBAHHBIX MPENapaToB. MOHOKOMITOHEHTHBIMH NpenapaTamMu.

[TonyueHHble pe3yabTaThl cienyer 2. B crpykType 3apeructpupoBaHHBIX
uHTepnpeTpoBatb ¢ yderom umerommuxcs JICPII Pecnyonmku bemapycs mpeoGiagaroT
OTrpaHUYCHUN UCCIICIOBAHMUS. npenaparsl UMIOPTHOTO pou3BoacTBa (54,9%),
K orpannueHusiMm wuccieoBaHHMsl OTHOCSTCS TOrJAa Kak B HATypalbHOM  BBIPAXKCHHUH
HCII0JIb30BaHUE HeCJIy4aiiHON LIETIEBOM  peanu3alud  JOMHUHUPYIOT  OTE€UECTBEHHbIC

BBIOOPKH, pa3/iMyMsi B COCTABE PECHOHJEHTOB JieKapcTBEeHHble cpenctBa  (89,66%), uyTO
MEXJy CTpaHamMH, a TakK€ OrpPaHMYEHHAs CBUJETEICTBYET O  PAa3IUUYUM  MEXIY

COIMOCTaBUMOCTh OTJICJIbHBIX PBIHOYHBIX ~ CTPYKTYpPOW peructpauuu U (HaKTUYECKUM
mokaszaTejeil  BCIEICTBHE  pa3iMuuii B  MOTPeOJICHHEM.
HAI[MOHAJLHBIX CUCTEMaX PEerucTpaluy U yyeta 3. Cpenu (bapmaleBTUUECKUX

JIEKapCTBEHHBIX CpencTB. Kpome Toro, mJaHHple  CIEIUAIMCTOB M MOCETUTENICH anTeKk HamOojee
IQVIA oTHOCHIHCH K OTAETLHOMY BPEMEHHOMY  BOCTPEOOBAHHBIMH SIBIISIFOTCS (pUTOYAH, HACTOM,
MEPUOY ¥ MCIIOJIb30BAIMCH TIPEUMYIIIECTBEHHO  TpermapaTbl  OOSPHIIHUKA,  BaJEPHAHBl |

JUIS aHAIM3a OOIIMX PHIHOYHBIX TEHICHIHI. MyCTHIPHUKA, UCIIOJIb3YyeMbIe
BoiBoabI: MIPEUMYIIECTBEHHO B coCTaBe
1. Ha bapmaleBTUYECKUX pPBIHKAaxX  MOJJIePKUBAOIEH Tepanuu CepIedHO-
Pecriy6mku Kazaxcran, PecniyOnuku bemapych  cocyamcThix 3a0071eBaHUM.

u Poccuiickoit @enepauuu JeKapcTBEHHbIE 4. OcHoBHBIMU  (pakTOpamu  BbIOOpa

CpeAcCTBa  PACTHUTEIBHOTO  TPOHMCXOXICHUS, (QHUTONpEnapaToB SBIAIOTCA PEKOMEHIAINU

IpPUMEHSIEMbIE TP CEPIACYHO-COCYAMUCTHIX  (hapMalleBTUYECKMX paOOTHUKOB M  Bpaueil,

3a00JIeBaHUSAX, IIPEJICTaBIEHbBl  CTOMMOCTh npernapara U y100cTBO
JIEKapCTBEHHOHN (POPMBI.
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N3YYEHUE PACIIPEJEJIEHUA [TPETABAJIMHA B OPTAHAX 1 BUOJIOITMYECKUX
KUAKOCTAX KPbIC JIMHUKU WISTAR TP OCTPOM HEPOPAJIBHOM OTPABJIEHMH
METOIAOM I'A30BOU XPOMATOI' PAOUN-MACC-CIIEKTPOMETPUN

IMapxarkeizel H.!, ykup6exosa A.B. 2, Yemananuesa 3.V.3,
Tapskanosa JI.IILL XKanrypeesa A.A.!, Omapoex A.IIL!, Maxmeros P.5.

Y HAO «Meouyunckuil ynugepcumem Acmanay, Acmana, Kasaxcman
2 AO «AnmamuncKkuli mexHoI02udeckuil yHugepcumemy, Aimamul, Kazaxcman.
3 Dapmayesmuueckuii uncmumym obpasoeanus u uccredosanuii, Tawxenm, Yzbexucman.
4 I'KII na ITXB «I opoocKkoii yenmp ncuxu4eckozo 300poevay akumama 2opooa Acmana, Acmana, Kazaxcman

Beenenue. Poct 4ncia ieTanbHBIX HCXOAOB, CBI3aHHBIX C HEMEIUIIMHCKUM ITOTPEOICHUEM IIperabainHa, 00yCclaBInBacT
aKTyaJIbHOCTh YTOYHEHHs €ro TOKCHKOJornmdeckoro npodmra. dns neneil cyneOHO-MEIUIIMHCKOW IHMAarHOCTHKH
MIEPBOCTETICHHOE 3HAYCHNE NMEET YCTAHOBIICHHE 3aKOHOMEPHOCTEH AEMOHNPOBAHHMS BELIECTBA B OPTaHAX U TKAHSIX MPH
OCTpBIX OTpaBieHMsX. OmpezneneHne OMOMATPUI] ¢ MAaKCHMaJIbHOW KOHIIGHTpaIWed mperadbannHa HEOOXOIUMO s
OOBEKTHBH3AIMM OKCICPTHBIX 3aKIIOYEHWH O TNPUYMHE CMEPTH W COBEPIICHCTBOBAHMS alITOPUTMOB XHMHKO-
TOKCHKOJIOTMYECKOTo aHaiu3a. Llenbio sBisieTcsl n3ydeHue pacupelelieHns mperadajiHa B opraHax U OMOJOTHUECKUX
KHKOCTSIX JJAOOPATOPHBIX XKHUBOTHBIX MPH MEPOPATLHOM OTPABICHHU.

Metoasl. [lns u3ydeHus pacnpejeneHus nperadanuHa B OpraHU3Me KpBIC NMPUMEHSIM MOAWGHLIMPOBAHHBIH METOI
nzomupoBanus B.D. Kpamapenko. OYUCTKY ENEBBIX COCAMHEHUN OCYMIECTBISLIA METOAOM KHIKOCThb—KHIKOCTHOM
9KCTpakUuK. MIeHTUQUKAIMI0O W KOJNMYECTBEHHOE OIpejeieHUe IperadajvHa MPOBOAMINA METOAOM TIa30BOii
xpoMmarorpaduu ¢ Macc-crieKTpoMerpudeckiuM faerekrupoBarneM (I X—MC).

HccrmenoBanre BBITOIHEHO HA 15 MOIOBO3pENBIX caMKaxX KpbIc TuHNH Wistar, pacrpenenéHabpIx Ha 5 rpymm. [pymma 1 —
KOHTpOJIbHAS (BEIIECTBO HE BBOAMIOCEH). ONBITHBIE TPYIIIBL: TpyIIa 2 — nperadanud B no3e 1200 mr/kr, rpymma 3 — 2000
Mr/kT, rpymma 4 — 3500 mr/kr, rpymma 5 — 5000 Mr/xkT.

Pe3yasbrarsl. [1o pe3ynasrataM NpoBeICHHBIX SKCIIEPUMEHTOB YCTAHOBIICHO, YTO HANOOJIbIIIEE KOINYECTBO UCCIIEyeMOTO
BemiecTBa 00HapyX)eHo B moukax — 3279,839 mr/100 1, B xemyake ¢ ero comepuMbM — 3231,265 mr/100 r u B Mmoye —
2885,746 mr/100 r.

O0cy:xnenue. B pesyiaprare MPOBEIEHHOTO HCCIIENOBAHMSA Ha KPBICAX H3YyYEHBI OCOOEHHOCTH paclpeesieHus
nperadajirHa B OpraHu3Me Ipy OCTPOM MepopasibHOM oTpaBieHur. Haubonbliee copepxanue BeuiecTBa 3aQ)MKCHPOBAHO
B TIOYKaX, B XKEJIYIKE C €ro COACPKUMBIM M B MOYE, YTO OOYCIOBJICHO (PU3UKO-XUMHUYECKUMH CBOWCTBAMH aHAINTA U
ITyTE€M €r0 BBIBEACHUS.

[TonyueHHble JaHHBbIE CBHUIETENBCTBYIOT, 4YTO TperabaivH OOHAapyKUBaeTcs B OHOJIOTMYECKHX OOBEKTax B
HEM3MEHEHHOM BHJIE, UYTO YIPOIIAET 3a/1a4y XUMHKO-TOKCHKOJIIOTHUECKOTO aHaIu3a U MO3BOJIsIeT nernonb3osars [ X-MC
B KauecTBe HAJEKHOTO Merofa wuaeHTH(uKauuyu. [IpuMeHeHHe MOAM(PHUIMPOBAHHOTO METOAA H30JIMPOBAHUS
B.®.Kpamapenko B coueTaHHM ¢ ra3oBod xpomarorpadueri—Macc-CrieKTpoMeTpHel 00ecIieunBaeT BBICOKYIO CTEIEHb
n3BJIeYCHUS B TouKax (79,8%), miazme kposu (86,4%) 1 moue (91,2%), a Takke BEICOKYIO CEIIEKTUBHOCTH OTIPEICICHUS.
[TonyueHHBIE pe3yabTaThl MO3BOJITIOT PEKOMEH/I0BAaTh YKa3aHHbIC OMOJIOTHYECKHE OOBEKTHl B Ka9€CTBE IPHOPUTETHBIX
MaTpuI JUIsl CyAeOHO-XUMHYECKHIX IKCIIEPTH3 IIPH OTPABICHUAX HperabainHOM.

Kniouesvie cnosa: nperabaiuy, pacrpeieieHle B OpraHiu3Me, CyleOHO-XUMHIECKUH aHau3.
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WISTAR XKEJIICIHIEI'T ETEYKYHWPBIKTAP/IbIH MYIIEJIEPI MEH BHOJIOT USIJIBIK,
CY¥YUBIKTBIKTAPBIHIA TIPETABAJIMHHIH >XEAEJI IIEPOPAJIB/BI VJIIAHY KE3IH/IEI'T
TAPAJIYBIH I'A3/IbIK XPOMATOI' PAOUA-MACC-CIIEKTPOMETPU A o JICIMEH
3EPTTEY

IMapxarkeizel H.!, lykup6exosa A.B. 2, Yemananuesa 3.V.3,
Kanrypeesa A.A.!, Omap6ek A.IIl.!, Maxmeros P.B.*

Y «Acmana meouyuna ynueepcumemin KEAK, Acmana, Kazaxcman
2 «Anmamvl mexnonoausnvix ynusepcumemiy AK, Anmamul, Kasaxcman
3 «Dapmayesmuxanvix 6inim bepy cone sepmmeynep uncmunymoly, Tawxenm, Osb6excman
4 Acmana xanacel aximoiziniy «Kananwix ncuxuxanoix oencaynoii opmanvieoty LIDKK MKK, Acmana, Kazaxcman

Kipicme. IIperaGanuHHiH MEIMIMHAIBIK €MeC KOJAaHBUIyblHAa OaiJIaHBICTBI ©JIM KaFlaiIapbiHbIH KeOeri OHBIH
TOKCHUKOJIOTHSUIBIK OCHIHIH HAKThUIAY/IBIH ©3€KTUIITH apTThIpabl. COT-MEANIMHAIBIK AUArHOCTHKA MAaKCaThIHAA JKelell
ylaHyjgap Ke3iHIe 3aTThlH MYIIENep MeH TiHAepAe NCTOHUPJICHY 3aHAbUIBIKTAPhIH aHBIKTAybIH MaHBI3bl 30D.
[IperabanvHHiH €H JKOFapbl KOHIEHTPAUMSICHl aHBIKTAJaThIH OWOMarpuuanapabl  Oenriney —capanTaMalbik
KOPBITHIHIBLIAPIbI 00BEKTUBTEHIIPY KOHE XMMHUKO-TOKCUKOJIOTHSIIBIK TaJIay ajdrOPUTMAEPIH KETULAIPY YLIIH KaxeT.
3epTTeyiH MakcaThl — IepopalibIbl YNaHy Ke3iHIE 3epTXaHaNbIK >KaHyapiap[blH MYIIenepi MeH OHOJIOTHSUIIBIK
CYHBIKTBIKTapBIH/IA TPEra0aINHHIH TapalyblH 3€pPTTEY.

Onicrep. Kewmiprimrepain opraHusMmiHne nperabamwHHIH TapalyblH 3eprrey ymrH B.®. KpamapeHKOHBIH
Moau(UKaIMAIaHFaH OKIIayJiay ofici KoiamaHbuidbl. HplcaHambl KOCBIIBICTApAbl Ta3apTy CYHBIKTBIK—CYHBIKTHIK
SKCTpaKIus dmiciMeH xyprizinai. [Iperabanuumi nneHTH(UKANNIAY )KOHE CAHIIBIK aHBIKTAy Ta3dbIK Xpomarorpadusi—
Macc-cnekTpomerpust (I'X—MC) amiciMeH OpBIHAAIIHL.

3eprrey Wistar skemicineri 15 xeTiireH aHalbIK ereyKYHpBIKTa KYPri3iiii, onap S5 Tonka Oeminmi. 1-Tom — Oakeuiay
TOOBI (3aT eHrizinmeni). Toxipubenik Tonrap: 2-ton — 1200 mr/kr no3ana nperabdanut, 3-ror — 2000 mr/kr, 4-tom — 3500
Mmr/kr, 5-tom — 5000 Mr/kr.

Harmkenep. JKypriziren sKCrepuMeHT HOTHKeNepi OOWBIHINA 3ePTTENETIH 3aTThIH €H XKOFaphl Meuuiepi Oyipekre —
3279,839 mr/100 r, ackazan MeH OHBbIH Kypambiaaa — 3231,265 mr/100 r xone Hecente — 2885,746 Mr/100 r aHBIKTAJIIBI.
Taakpuiay. JKypriziireH 3epTrey HOTHKECIHIC KeIeN ePOPaNIbIbl YIaHy Ke3iHae nperadaluHHiH OpraHu3MIe Tapary
epeKIIeNKTePi 3epTTeNai. 3aTTHIH €H )KOFaphl KOHIEHTPALMCH OYHpeKTe, acka3aH MEH OHBIH KYPAMBIH/IA KIHE HECETITEe
aHBIKTAJIIBI, OYJT aHATHUTTIH (PHU3UKa-XIMUSIIBIK KACHETTEPiMEH JKOHE OHBIH IIBIFAPBLTY JKOJIBIMEH TYCIHIIpiIe .
ATBIHFaH MOJIiMETTep NperabainHHIH OHOJIOTHSITBIK OOBEKTiIepIe ©3repMEereH KYHAe aHbIKTATaTEIHBIH KopceTe i, Oyr
XAMHUKO-TOKCUKOJOTHSIIBIK Tanuay bl xeHinaetin, ' X—MC omiciH ceHiMAl nAeHTHPUKAINA KYpaTbl peTiHAe KOMTaHyFa
MyMKiHIiK Oepemi. B.®. KpamapeHKoHBIH MOu(UKANMsIaHFAH OKIIAylay OICiH Ta3[plK Xpomarorpadus—Macc-
CHEKTpOMETpHUsIMEH YiiecTipy Oyiipekre (79,8%), mnazmana (86,4%) xone necente (91,2%) >KOFapbl 3KCTPaKIHA
JIOPEKECIH HKOHE IMKOFAphl CENIEKTHBTUIIKTI KaMTaMmachl3 eTell. AJIBIHFaH HOTHXKEJIep KOPCeTUIreH OHOJIOrHsIIbIK
oObekTiiep/i nperadalnHMeH yliaHy Kar/JailblHIa COT-XHUMUSUIBIK capanTtaMajia 0achlM MaTpulajiap peTiH/e YChIHyFa
MYMKIiH/IIK Oepei.

Tyitinoi co30ep: nperabanuH, OpraHu3M/ICTi Tapaybl, COT-XUMHUSUIBIK TaJIay.

STUDY OF PREGABALIN DISTRIBUTION IN ORGANS AND BIOLOGICAL FLUIDS OF
WISTAR RATS FOLLOWING ACUTE ORAL POISONING USING GAS
CHROMATOGRAPHY-MASS SPECTROMETRY METHOD

Parkhatkyzy N.!, Shukirbekova A.B.%, Usmanalieva Z.U.3, Zhantureeva A.A.!, Omarbek

A.Sh.!, Mahmetov R.B.*
INJSC «Astana Medical University», Astana, Kazakhstan
2JSC «Almaty Technological University», Almaty, Kazakhstan
SPharmaceutical Institute of Education and Research, Tashkent, Uzbekistan
4SCE on the REM «City Mental Health Center» of the Akimat of Astana, Astana, Kazakhstan

Introduction. The increasing number of fatalities associated with the non-medical use of pregabalin highlights the need
to refine its toxicological profile. For forensic medical diagnostics, it is of primary importance to establish the patterns of
drug deposition in organs and tissues in cases of acute poisoning. Identification of biological matrices with the highest
concentrations of pregabalin is essential for substantiating forensic conclusions regarding the cause of death and for
improving chemical-toxicological analysis algorithms. The aim of this study was to investigate the distribution of
pregabalin in the organs and biological fluids in laboratory animals following oral intoxication.

Methods. The distribution of pregabalin in the rat body was studied using a modified V.F. Kramarenko isolation method.
Purification of target compounds was performed by liquid—liquid extraction. Identification and quantitative determination
of pregabalin were carried out using gas chromatography—mass spectrometry (GC-MS).
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The study was performed on 15 sexually mature female Wistar rats divided into 5 groups. Group 1 served as the control
group (no substance administered). The experimental groups received pregabalin at doses of 1200 mg/kg (Group 2), 2000
mg/kg (Group 3), 3500 mg/kg (Group 4), and 5000 mg/kg (Group 5).

Results. Experimental results demonstrated that the highest concentrations of pregabalin were detected in the kidneys
(3279.839 mg/100 g), stomach with its contents (3231.265 mg/100 g), and urine (2885.746 mg/100 g).

Discussion. The study in rats allowed the characterization of pregabalin distribution patterns following acute oral
intoxication. The highest levels were observed in the kidneys, stomach with its contents, and urine, which is attributed to
the physicochemical properties of the analyte and its elimination pathway.

The obtained data indicate that pregabalin is present in biological matrices in unchanged form, which simplifies chemical-
toxicological analysis and enables GC—MS to be used as a reliable identification method. The application of the modified
V.F. Kramarenko isolation method combined with gas chromatography—mass spectrometry ensures high extraction
efficiency in kidneys (79.8%), plasma (86.4%), and urine (91.2%), as well as high selectivity of determination. The results
support the recommendation of these biological matrices as primary targets for forensic toxicological investigations of

pregabalin poisoning.

Keywords: pregabalin, tissue distribution, forensic toxicology analysis.

Brenenue. [Iperadanun (3S)-3-(AMHUHOMETHII)-
5-MeTHIreKcaHOBas KHCIIOTa SBIISICTCS
CTPYKTYPHBIM aHaJIOTOM raMMa-aMUHOMACIISTHOM
KHCIIOTHI, HIMPOKO MIPUMEHSIEMbIT B
KIMHUYECKOM  MpaKkTUKe I JICYCHUS
Helponaruyeckoil  Oonmu,  JMNUIEICHH |
IeHEepalIN30BaHHBIX TPEBOXKHBIX PACCTPOMCTB.
I[lo ¢wusnueckum cBoiicTBaM  MperadaiuH
(MomstpHast Macca 159,2 r/monb) — Oenblid WiIH
moyTy Oenblii  TOPOLIOK C  TeMIeparypoid
miasieHus 194-196°C, ymepeHHO pacTBOpUM B
BOJIC, OYEHb MajoO pacTBOPUM B METAHOIE,
IIpaKTUYECKH HepacTBopuM B remnrtaHe. pKa
paBHo 4,2 u 10,6 [1].

JlaHHOE BEIIeCTBO TOKCUYHO AJIs KUBOTHBIX U
yenoBeka. Ero LDso ipu nepopaibHOM BBEACHUU
abopaTOPHBIM JKUBOTHBIM cocTaBiseT ot 1200
mr/kr go 5000 wr/kr. Ilpu mnomamanuu B

OopraHusm YCIO0BCKAa J03, 3HAYUTCIBHO
MMPEBLIMIAOIINX MaKCHUMaJIbHbIC
TCPAINICBTUYCCKHUC, MOXET Ha6J'IIOJIaTBCﬂ

BBIp@XEHHAsI dUQopusi, A€30pUEHTAIMS, KOMa,
cynoporu [2,19].

B mocnegnue roapl oTMeuyaeTcs pe3KUi pocT
CJIy4aeB 3JI0yNOTPeOJICHHS TaHHBIM ITperapaToM
U JIETaJbHBIX OTPABIICHUH, 3a4aCTYIO CBA3aHHBIX
C €ro COBMECTHBIM IPHUEMOM C OIHOUJIAMH,
ATAHOJIOM WM  OcH3ommazenuHamu  [3,4].
BemectBo XapaKTepHu3yeTcs BBICOKOM
ononocTynmHOCThIO (>90%) W MpakTUYECKU He
MO/IBEpraeTcss MeTaboJu3My B  OpraHU3ME
YeloBeKa M >KUBOTHBIX, BBIICTSASCH MOYKAMH B
HEM3MEHEHHOM BHIe [5,9].

M3ydeHue 3aKkOHOMEPHOCTEH pacrpeneiaeHus
TOKCHYECKHX BEIIECTB UMEET BAKHOC 3HAYCHHE
JUIST XUMHKO—TOKCHUKOJIOTHYECKOTO U CYyIeOHO—
XUMHYECKOTO aHaJIn3a, IMOCKOIBKY IT0O3BOJISIET
000CHOBaTh BBIOOP Haunbonee MH(POPMATHUBHBIX
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00BEKTOB HUCCIICAOBAaHUA TIpU OHWArHOCTHUKC

MHTOKCUKALIMI [6,17]. JlocTroBepHOCTh
pe3yJIbTaToB XUMHUKO—TOKCHUKOJIOTHYECKOTO
aHaJM3a B 3HAUYUTEIBHON CTEIIEHU OMPEeNsIeTCs
MIPaBUIIbHBIM BBEIOOpPOM OpraHoB u
OMOJOTMYECKNX  JKUIKOCTEH,  CoIepiKallux
HauOOJIbIINE KOJIM4ECTBA HCCIIETyEMOTO

BemectBa [7,9]. CBeaeHus o pacupenesieHuu
nperabajiiHa B OpraHax " OHOJOTMYECKHUX
KHUAKOCTSX 4YEJIIOBEKAa U IKCIEPUMEHTATbHBIX
KUBOTHBIX MPAKTUYECKH OTCYTCTBYIOT. B cBs3m
C OTHUM TPEACTABISIOCH IeIeCO00pa3HBIM
WCCIIEIOBaTh  OCOOCHHOCTH  PaCHpeleNCHHS
nperadaliiHa B OpraHU3Me dKCIIepPUMEHTAIbHbBIX
KUBOTHBIX TP OCTPOU MHTOKCHKAIINH.

Ilenpro wunccnenoBaHMsl  SABISIETCA  U3Yy4YEHHUE
XapakTepa pacupelelieHus IperadanuHa B
opraHax M  OHOJOTMYECKHX  KHJKOCTAX
71a00paTOPHBIX >KUBOTHBIX IPHU IMEPOpPaTHLHOM
BBEJCHUH B TOKCUYECKHUX J03aX.

Marepuanabl 1 MeToabl. OOBEKT UCCIIETOBAHMS
— cyOcTaHIMs nperadanuHa, bupmMbI
«DONGBANG FUTURE TECH & LIFE, Co.,
Ltd» (Pecnyonuka Kopest) ¢ coxpepkanuem
OCHOBHOTO BeliecTBa He MeHee 99,9%.
HccnenoBanue  mpoBeAeHO B ydeOHoO-
HCCIIe0BaTeNbCKON  Jaboparopun  Kadeapsl
obmeit dapmakonornn HAO «MenunnHCKuii
yHuBepcurer  AcraHa» (MYA) wnHa 15
MIOJIOBO3PETIBIX KpbICax-caMKax JMHUU Wistar.
Kpbicer nuaum  Wistar SBISIOTCS OJHOM W3
Haubosee pacrpoCTpaHEHHBIX J1a0OopaTOPHBIX
MoJIeNIel B TOKCUKOJIOTHYECKHUX HCCIIEJOBAHUSX,
4TO obecrieunBaeT COINOCTAaBUMOCTh
MOJIyYEHHBIX  pe3ylIbTaTOB €  JIaHHBIMHU
nuteparypsl. Micronb30BaHHEe 5KUBOTHBIX OTHOTO
nosa CIOCOOCTBOBAJIO CHIKEHUIO
BHYTPUTPYIIIOBOI BapHabeNTbHOCTH

MIOHB, Ne3 (266), 2026
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nokaszarened. CornacHO JaHHBIM TEPBUYHOTO
B3BCHIMBAHMS, Macca >KUBOTHEIX COCTaBHIa OT
164 no 331 r. DKCepuMEHTaIbHbIE JKUBOTHBIE
Obutn mpenocraBieHbl BuBapueM MVYA. Kprichr
COJIEPIKAJIMCh B CTAHJIAPTHBIX YCIOBUSIX BUBAPUS
yueOHO-HCCIIeI0BAaTEeNbCKOM  aboparopun B
MOJIMKApOOHATHBIX KJIETKaX IMPU TeMIIeparype
Bozayxa (22 + 2) °C uU OTHOCUTEIHHOU
Braxknoctu (50-70 %), mnpu 12-yacoBom
CBECTOBOM H 12-4acoBOM TEMHOBOM IIHKIIC.

JKuBoTHBIE WMeNHW CBOOOIHBIM JOCTYI K
MMUTHEBOM BOJIE u CTaHIApTHOMY
IPaHYJIMPOBAHHOMY  JIAOOPAaTOPHOMY  KOpPMY.
[Tepen HadyamoM SKCIIEPUMEHTA BCE KUBOTHBIC
TTPOXOTHITH TIEPHOJT AKKJIMMaTH3alu1
MIPOJOJDKUTEIFHOCTRIO HE MEHEE 5 CYTOK, B
TEUEHHE KOTOPOTO OCYILECTBIISIIOCH
eKeIHEBHOE HAOMIOmeHHe 3a HUX O0o0muM
COCTOSIHUEM  37I0POBbSI W ITIOBEJCHHEM.

JKuBoTtHble ObUTH pa3zeneHsl Ha S rpyni (n=3 B
Kaxaom). J{ns naenTudukanuy ucnoab308aiach
crucTeMa MapKUPOBKHM HaJpe3aMd Ha YIIHBIX
pakoBuHax.  CogepxaHHe  KUBOTHBIX U
MPOBEEHNE MAHUIYIANUNA COOTBETCTBOBAJIO
MTOJIOKCHHSIM JupexTuBbl 2010/63/EU
EBponeiickoro  Ilapnamenta u  Cosera
EBpomeiickoro Coro3a 1Mo oxpaHe >XHUBOTHBIX
[10,16,19] ucnonp3yeMbIX B Hay4HbIX LEIAX, U
Oobul0  0100peHo  JIOKaJlbHBIM ~ 3TUYECKHM
komuTeToM HAO «MeauuHCKuii yHUBEPCUTET
Actanay (mpotokois Ne2 ot 28.10.2024 r).

[TokazaTenu ocTpoil TOKCMYHOCTH TIperadannHa
y Ja0OpaTOPHBIX JKUBOTHBIX XapaKTEPH3YIOTCS
3HAYUTEIBHON BapHaOEIbHOCTHIO U 3aBHCAT OT
BH/JIA )KUBOTHBIX U TIyTH BBEJCHUS Tpernapara. B
CBSI3U C ATHUM JIJISl UCCIIC0OBAHUS OBbLIIM BEIOPAHBI
mo3el 1200, 2000, 3500 u 5000 wmr/kr,
MO3BOJISIIOIIAE ~ MOJICIUPOBATh  Pa3JIMYHbIC
CTETIEHM  OCTPOW  MHTOKCHUKAIMM —  OT
BBIPQKEHHOTO TOKCHYECKOTO JICHCTBHSI 10
TSDKEJIBIX OTPABJICHHM C JICTATBHBIM HCXOJIOM H
00ECIeYnBAOIINE TOJYUYECHHE JIOCTATOYHBIX
KOJIMYECTB  BEIIECTBA B  OMOJIOTHYECKUX
00BEKTaxX Ui TOCIEAYIOIIEro  XUMHKO—
TOKCHKOJIOTHYECKOTO UCCIICIOBAHMS.
Pacnpenencuue KHBOTHBIX o
HKCIEPUMEHTAIBHBIM TPYIIIaM OCYIIECTBISIIOCH
MyTeM CIy4aiHOTO oTOOpa mepen HadalioM
HKCIEPUMEHTa, MPOLEAypa pPaHJAOMH3AINUA HeE
MIPUMEHSIACH. beun c(OpMHUPOBAHEI
cienyromye rpynmsl: rpymnmna 1 (KoHTposibHas):
npernapar He BBOAWICS, Tpynmna 2 (ONbITHas):
nperadamma B jgoze 1200 wmr/kr, rpynma 3
(ombiTHas): mperadanuH B go3e 2000 wmr/kr,
rpynmna 4 (onbiTHast): mperadanud B no3e 3500
MI/KT, Tpymnma 5 (onbITHAsH): mperabaauH B J03€
5000 mr/kr. MaauBuayanbHas j03a mpemnapara
JUIE KaXJOTO JKUBOTHOTO PACCUUTHIBAIACH B
JICHb DJKCIIEPHUMEHTa HUCX0asd M3 (HaKTUYEeCKOH
Macchl Tena mo gopmyre:

Ho3a (mr) = macca (kr) \ X jg03a (Mr/Kr)

[Iperabanvu BBOAMIN OIHOKPATHO MEPOPATHLHO
B BHUJE CBEXKEINPHUIOTOBIEHHOTO  BOJHOTO
pacTBopa C HCIIOJIb30BaHHWEM aTPaBMATHYHOTO
KETYyAOYHOTO 30Hma. [Jng  MuUHUMH3aLUU
0OJIeBBIX OIIYIIEHUN U CTpecca y >KUBOTHBIX
MPUMEHSUTH WHTATSITAOHHBIN AQHECTETUK
CeBodurypan. Beenenue npenapara HaulHaId B
09:00 4. Bpomumbiii 00BeM  pacTBOpa
BappupoBan ot 0,77 man gmo 2,08 mun (B
3aBUCMMOCTH OT Beca M TPYIIbI), YTO HE
MPEBBINIANIO PeriaMeHTUPOBaHHBI Tipenen 10
MJI/KT Macchl Tena [18,19].

[locne BBeneHusi mpenapara OCYIIECTBIISLICS

HEeNpephIBHBIN MOHHUTOPHUHT COCTOSIHUSI
KUBOTHBIX. Yepe3 6 9 1mocie BBEACHHUSA
nperabaivHa Yy  JKMBOTHBIX  HaOmIronanu
IIPU3HAKA  HEMPOTOKCHMYECKOTO0  JEHCTBUS,
BKJIIOYAIOIIME  HapylIeHHE KOOPJIMHAIIUU
JBUKECHUH, YTHETEHUE JBUTATEIbHON

AKTUBHOCTH MW BBIPAXXCHHBIC BeCTI/I6y.]'I$IpHI)Ie
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HapYIICHUS, YTO CBUJIETEICTBOBAJIO O Pa3BUTHH
Tokcuueckoro 3¢ddexkra mnpemnapara. B xone
OKCMIEPUMEHTA OCYIIECTBISIIOCh PETYISIPHOE
HaOIIO[EHHE 3a COCTOSHHEM JKHBOTHBIX C
OIICHKOM OOIlero IIOBEICHMS, IBUTATEIbHOMI
AKTUBHOCTH, KOOPIUHAITIH JIBUOKEHUI,
XapakTepa IbIXaHUS U PEaklUd Ha BHEIIHHE
pasapaxuTeny. Bce MAaHHITYISIIUN TPOBOIUAIIHCH
B COOTBETCTBHM C TPEOOBaHUSAMH OMOITUKH U
NMPUHIMIIAMA ~ TYMaHHOTO  OOpamieHusl ¢
nabopaTopHbIMH KUBOTHBIMH. [locie Toro kak
YKUBOTHBIC TTOTHOAIIA, X TPYITHI TOIBEPTaIkCh
BCKpBITHIO. JI7IsT  TIOCHEYIONmIero  XMMHKO-
TOKCHKOJIOTHYECKOTO  HCCIIEJIOBAHMS  OBLIH
H3BJIICYCHBI CIeyoIne 00pa3sib:
OWOJIOTMYECKHE JKUIKOCTH: KpPOBb  (ITyTeM
MYHKIIUU TOJONH BEHBI) [UIsI OOIero u
OMOXMMHYECKOTO aHaJIM30B, a TaKXe Moda.
Oprassl: KenyaoK BMECTE C COACPKUMBIM (15
OIICHKH OCTaTOYHOTO KOJMYECTBA BEIICCTBA),
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NeYeHb M TOYKM (KaK OCHOBHBIC OpTaHbI
Metabonm3mMa u dKckpeuuu). [lapamnenbho
aHAJOTUYHBIM 00pPa30M HCCIICIOBAIM OPTraHbl U
Ouonoruueckue KHUJIKOCTH ’KHBOTHBIX
KOHTPOJIBHOW  TpPYyNNbl.  DBTaHA3MI0  KPBIC
KOHTPOJIbHOM TPYIIIIBI TIPOBOAMITH c
UCTIONIb30BaHHEM HHTAISAIMOHHOTO aHECTETHKA
CeBourypaHa.

Bce mnomyuennele Ouosormueckue 0OpasIibl
HEME/UICHHO  MapKHpOBaJH, IOMEIIAJH B
CIIeATN3UPOBAHHbIC repMETHYHBIC
KOHTEWHEpPHI U XpaHWIM IIpU Temneparype +4 °C
He Ooznee 24 yacoB 10 NPOBEICHHUS aHAIN3A.

Vka3aHHbIE YCIIOBHS obecrieunBan
COXPaHHOCTh O00pa3lOoB M MUHHMHU3UPOBAIH
BO3MOXHBIC HU3MCHCHU A COACPIKAaHUA
nperabajarHa 10 MOMEHTA er0 KOJIMYEeCTBEHHOTO
OIIPEAEIICHUSL.

B kauectBe  aHANMTHYECKOrO  METOAA
paccMoTpeHa  ra3oBas  xpomartorpagus B

couetanuu ¢ macc-crekrpomerpuein (I'X-MC).
Beibop wmeroma ['X-MC oOycnosiaeH ero
BBICOKOW YYBCTBUTEIBHOCTBIO, CEJIEKTUBHOCTHIO
U HAJISKHOCTBIO TMpU UACHTUDUKAIMA W
KOJIMYECTBEHHOM OIIPE/IEJICHUH TperadainHa B
Oomonornuecknx oObekTax. st m3onmmpoBaHUS
nperabdaivHa U3 OOBEKTOB OHOJIOTHYECKOTO
MIPOUCXOKICHUS HCITOJIb30BAIH
MoauduuupoBanHsiii Mmetoq B. @. Kpamapenko.
O4KnCTKY ¥ KOHIEHTPUPOBAHHE BEIIECTBA W3
MOJIyYEHHBIX BBITSDKEK MPOBOAWIM METOJIOM
KUIKOCTh-KUJIKOCTHOM 3KkcTpakiuu (KXKD).

Cxema wuzonuposanus: B kaxaom ciydae
OTPENETICHHOE  KOJMYECTBO  HM3MEIBYCHHOTO
(cpemnue  pasmepnl  yactun  0,2-0,4  cwm)
MapeHXMMaTO3HOrO0  WJIM  TOJIOTO  Oprasa,
COAEPKUMOTO TIOJIOTO OpTraHa W OHMOKHUIKOCTH
3aauBanud Bomon 1:2, momkuciaou ¢ 0,1 M
pacTBOpOM XJIOpUCTOBOOpoHOM kucnoTel HCI
noBost pH=2,5 st ocaxaeHus: OEIKOB, YTOOBI
TBEP/bIE YaCTHUIIBI OMOJIOTMYECKOTO MaTepuana
ObUTH TIOKPBITHI ATON KUAKOCTHI0. CofepKumMoe
CTaKaHa MEepeMEIINBaIN CTEKISITHHOW MajJoyKOM
U C TIOMONIBIO YHUBEPCAJIBHOTO HHIUKATOPA
npoBepsuiin pH cpensl. CMech OHOTOTHYECKOTO
MaTepuala u MOAKUCICHHOMN BOBI OCTABIISIN HA
2 4 @Opu TEePUOJUYECKOM TMEpEeMElIUBaHUU
COJIEPKUMOTO KOJIOBL. Tlo HCTECUEHUU
YKa3aHHOTO BPEMEHH KHUCIYIO BOAHYIO BBITSKKY
CIIMBAJIM C TPYIMHOTO Marepuasa, KOTOPBIA eIlle
pa3 B TeyeHUE yYaca HacTauBald BOJOH,
MOAKHUCICHHOMN 0,1 M pacTBOpoM
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xjaopuctoBogoponuoit  kuciotel HCl  moBomst
pH=2,5. IlepByt0 1 BTOpPYIO KHUCIYIO BBITSKKY
OObEeIMHSIN U TPOLEKHUBAIU 4Yepe3 JABOMHOM
cior  mapnau.  IIpouekeHHYI0  BBITSKKY
MoJBEprajin HeHTPUPYTUPOBAHUIO JIBAXK]IbI IPU
temneparype 4°C 3000 o6/mun (201 X g) B
teuenne 15 wmmHYT (uneHTpudyra BioBase,
monens BKC-TH2IRHD r = 20 wmm).
Hagocanounyto XHIKOCTh CIHMBAlU B CTaKaH U
3aTeM MpOMyCKadu dYepe3 (UIBTPOBAIBHYIO
Ooymary. Jlanee npoBepsuin pH cpenbl kaxaoro
3KCTpakTa. PacTBop mnoamenadynBaiv Kajaui
rugpokcuom  KOH  20% nmo  pH=5-6.
[Tony4yeHHyIO BBITSDKKY 3 pas3a B30aiThIBaJIU C
HOBBIMU  TOPIUSMHU  CMEChl0  OyTaHon-2:
STHIAIeTaT B COOTHomeHuHM 1:1, cTraBuim Ha
meiikep Ha 15 muHyr. Opranudeckyro ¢azy
OTJEJIAIU U YIapuBaJM MO/ TOKOM a30Ta.
Hoenmugpurkayua memooom ['X-MC. Cyxoit
OCTaTOK, HAXOIAIIMUICS B  BBIIAPUTEIBHOMN
yaimike, oOpabarbiBainy 2 M STuinanerara. U3
MOJTy4eHHOTo pactBopa otompanu 100 Mk,
KOTOpbIE TIEPEHOCHJIA BO BCTaBKY BHANbl H
BBOJAMJIM B Ta30BbId xpomarorpad Agilent
Technologies (CIIA) momenu 7890B ¢ macc-
ciekrpomeTpom Mozaenu 5977A MSD (Agilent
Technologies). IIponiecc xpomarorpadupoBanus
OCYIIECTBIUIM HAa KanWwJUISIpHOM KojoHke HP-
SMS (CIIA) c HemoaBWXHOW XKHUAKOH (hazoit
JTUMETUIITIONUCUIIOKCaHa (JI7TMHA KOJOHKU — 30
M, BHyTpeHHu# auametrp — 0,250 MM, TonmmHa
mwieHku ¢azpl — 0,25 wmxm). Hawanbhas
TEeMIepaTypa TepMocTaTa KOJIOHKH COCTaBIsiia
60°C (Bbimepxkka 1,33 mun). Temmeparypa
nporpamMMupoBanace ot 60°C go 325°C co
ckopocTtbio  40°C/MMH C BBIOEPKKOW TIpH
KOHEYHOW Temmeparype 6 muH. Temmeparypa
umkekropa cocraBmsuia 280°C, Temmeparypa
unTepdeiica —270°C. B kauecTBe raza-HOCUTEIS
ncrionb3oBanu renuil. Ilogaya rasa-HOocHTENS
OCYIIECTBIISIIACH CO CKOPOCThIO 37,53 cMm/c.
[TpoOy BBOMWIM B peskuMe Oe3 JIeeHus TIOTOKa
(splitless), 3amepka BKIIOYEHHUS IETEKTOpa
cocraBmsmia 3 mMuH. @DparMeHTarusi MOJEKYI
aHaJINUTa B MOHU3ALMOHHOM Kamepe
OCYIIECTBIIAJIACh METOJIOM JIEKTPOHHOTO yAapa
(70 5B). O6HapyxeHHe BelecTBa MPOBOIIIN B
PEKUME PETUCTPAIUM TI0 TIOJIHOMY HOHHOMY
TOKY (auamna3oH ckanupoBanus 50-500 m/z).
AHanmu3upyemoe COEINHEHHE
UACHTUGUIMPOBATIM IO 3HAYCHUIO BPEMEHH
yAEep)KUBaHUS, TaK M MO COBIAJCHUIO €r0 Macc-
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CICKTpPa CO CHEKTPOM CTaHgapra © ¢
OMOIMOTEYHBIMU MacC-CIEeKTPaTbHBIMU
JTAHHBIMH.

CrarucTuueckyro 00paboTky JTAaHHBIX

MIPOBOJIUIIM C KCIIOJIB30BAHUEM MPOrPAMHHOTO
obecnieuenust Microsoft Excel 2020.

Taxxe OLICHHBAJIACh METPOJIOTHYECKHE
XapaKTePUCTHUKH: CTCTICHb U3BIICUYCHUS
(Recovery %), AuMHEMHOCThH, NMPEU3UOHHOCTH
(OTHOCHTENBPHOE  CTAaHAAPTHOE  OTKIIOHCHHE,
RSD), npenen obnapyxenust (LOD) u npenen

konudecTBeHHoro onpenenenus (LLOQ) B
COOTBETCTBHHU c MEXyHapOIHBIMU
PEKOMCHOAIUAMU 110 BaJIngalnuu
OMOAHATMTUYECKUX  METONOB.  Pesynbrarsl

SKCHEPUMEHTOB M3 OHOJOTMYECKUX MAaTpPHIL
ObUTH BanuaupoBaHbl. [IpennoxkeHHble ycioBus
IIPOAEMOHCTPUPOBAIIA COOTBETCTBUE KPUTEPUIM
CHeU(pUIHOCTH, JTUHEIHOCTH u
IIOBTOPSIEMOCTH.
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Pe3yabTarbl. B npoBeIEeHHOM SKCIEPUMEHTE C
HCIIOJIL30BAaHUEM aHaIuTHUecKoro meroga I X-
MC onenuBanu pacnpezaeneHue nperadairHa B
opraHax  9KCHEPUMEHTAJIbHBIX  KMBOTHBIX
(xpbic-camok). Ilpu u3yueHUM pacmpeneneHus
nperabanuHa ObUTM OTOOPAHBI TPH OpraHa U JBe
Ouonoruyeckue KUAKOCTH. Takoil  BbIOOD
00yCJIOBJICH T€M, YTO MPEradauH MPAKTHIECKH
HE mojaBepraercs Meradonusmy, okoino 98 %
BBEJICHHOW JI03bl BBIBOJIUTCS IOYKAMH B
HEU3MEHEHHOM BHJIE€ C MOYOH, U JIMIIb OKOJIO 2
% MIPUXOIUTCS Ha METaOOIHTHI,
JIOKAJIU3YIOUIUECS MPEUMYIIECTBEHHO B MOYKaX
[11]. B cB#3u c H3TUM, HAa OCHOBaHUU
JIUTEpaTypHbIX JIAHHBIX, YKa3aHHbIE OPraHbl U
OMOJIOTMYECKHE KUJIKOCTH OBUTH BBIOPAHBI IS
JabHEHIIEr0 UCCIIEIOBAHUSI.

Bremnwmii B XxpoMarorpaMMbl B MacC-CIEKTPhI
nperabanuHa B KoHHeHTpamuu 100 MKr/mon
MPE/ICTABJICH HA PUCYHKE 1.
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Abundance [18679] 6 targets (+), 2407 components (~)
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Pucynok 1 - XpoMarorpamma u Macc-CreKTp CTaHapTa nperadainta

500

Ha pucynke 1 npeacrasnensl xpomarorpamma u = 6,3 muH.  [lomydyeHHble ~ Macc-CHEKTPBI
Macc-CIIeKTpbl ~ CTaHJapTa mperadajinHa B  COOTBETCTBYIOT  OHOJIMOTEYHBIM  JIaHHBIM,
COIMOCTABICHUH C OWONMOTEYHBIMU JAaHHBIMH. XapaKTepHbIE HOHBI 3apETHMCTPUPOBAHBI MPU

Bpewms ynepxkuBaHus nperadainHa COCTaBIISIET
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3HAYEHHAX m/z 56, 69, 84, 111 u 141.
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6. Macc-CIeKTpsI IperaGaTHHa, BELIETCHHOTO H3 TKaHeH /Kelyaka H
€I0 COIEP;KHMOTO Y OTPAB/IEHHBIX KHBOTHBIX

Pucynoxk 2 - Macc-ciektp nperadaiiaa, BRIACICHHOTO U3 TKAHEH OpraHOB OTPABJICHHBIX JKUBOTHBIX MPH
xoHneHTparmu 5000 Mr/Kr.

Extracted spectrum (6.367 min)
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B. Macc-cnempm nperaﬁa:m}xa. BBIZIETICHHOT 0 H3 MOYTH OTPaBI€HHBIX
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Extracted spectrum (6.327 min)
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L. Macc-cnem‘pbl TIPET: a0aTHHA, BBLICICHHOTO H3 ILTa3Mbl KPOBH
OTPaBJICHHBIX JKHBOTHBIX

PucyHnok 3 - Macc-cniektpbl peradasinHa, BbIACICHHOTO U3 MOYH U IIa3Mbl KPOBH OTPABJICHHBIX KHMBOTHBIX TIPU
koHnentparuu 5000 mr/kr.

Ha pucynkax 2, 3 mpencTaBieHbl MacC-CIIEKTPBI
nperadaliiHa, BBIJCICHHOTO U3 TKaHEH OpraHoOB
U OMOJOTHYECKUX JKUIKOCTEH OTpaBICHHBIX
KUBOTHBIX TIpu KoHIeHTparuu 5000 wmr/kr.

[TomyueHHBIE MAacC-CHEKTPHl  COOTBETCTBYIOT
OMOMMOTEYHBIM JITaHHBIM, XapaKTEepPHbIE HMOHBI

3aperUCTPUPOBAHbI MPU 3HAYCHUAX m/z 56, 69,
70, 84, 98, 111 u 141.
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Tabauna 1 - XapakTepUCTHKH MacC-CIEKTPOB CTaHIapTa IperadaiinHa, BRIICICHHOTO U3 OMOIIOTHIECKUX MaTPHIT

Ne AHaJu3upyemMbli 00bEKT XapakTepucTHYECKHE 0CKOJIKU MOJIEKYJIbI
1. Cranmapt nperadaimHa 56, 69, 84, 111, 141
2. [IperabanvH, BRIACICHHBIA U3 OYEK 56, 69, 84, 111, 141
3. [IperabanuH, BRIAENCHHBIN U3 Xemynka u | 56, 70, 84, 98, 141
€ro CONEPKIMOTO
4. [IperabanvH, BRIACICHABIA U3 MOYH 56, 70, 84, 111, 141
5. [IperabanuH, BBAENCHHBIM U3 IDIa3Mel | 56, 70, 84, 111, 141
KpOBHU

B tabnuie npeacTaBieHbl XapaKTepUCTUICCKHIE
MOHBI CTaHAapra mnperabanuHa, mperadaauHa
BBIICTICHHOTO M3 TKAHEH IMOYEK U JKEeNyIKa C ero
cofepkuMbIM. CpaBHUTENIbHBIN aHaIU3 Macc-
CIIEKTPOB  mperabajiMHa, IOJYy4YEHHOrO U3
Pa3JINIHBIX OMOJIOTMYECKHAX Martpui,
HOATBEPXKIACT MICHTUYHOCTh AHAIU3UPYEMOTO

COCJIMHEHUS CTaHIapTHOMY oOpasity. Bricokas
BOCIIPOU3BOANMOCTh XapaKTePUCTHUECKHIX
noHoB (m/z 56, 84, 141) mno3BomsIeT
WCIIOJIb30BaTh JaHHBIE MapKepwl sl CyacOHO-
XUMAYECKOM M KIMHHYECKOH JIMarHOCTHKH
OTpaBJICHUH MMPETadaTMHOM HE3aBHCUMO OT THITA
HCCIIeIyeMOTo Oromarepuana.

Tadsuma 2 - Pesynbrarbl n3ydeHusl pacupelelieHus nperadajiiHa B opraHu3Me J1abopaTOpHBIX JKUBOTHBIX (KPBICHI-

CaMKH)
Buonornyeckui I'pynnbr | Macca opranos Haiineno nperadajmnna Merpoaorunyeckue
00beKT (cymmapHas XapaKTEePUCTUKH
(opras uiau Mmacca pJs 3 B HCCJIeAyeMOoit B100r
OMOKUIKOCTD) oco0eii), B3sATas macce OMoJIOrH-
IS ouosioruyec 4eCKoro
HCCJIeOBAHMS, KOro o0beKkTa o0beKTa
r
[Mouku I 7,18 0 0 X =2249.25 mr/100 T;
II 7,52 98,341 1307,726 S = 825,75;
111 7,14 142,015 1989,005 Sx = 412,88;
v 7,65 185,162 2420,418 AX = 1313,96;
A" 7,48 245,332 3279,839 A = +58,42%.
[euens I 25,0 0 0 X =0,911 mr/100 r;
I 25,0 0,125 0,5 S =10,418;
1T 25,0 0,158 0,632 Sx = 0,209;
v 25,0 0,278 1,112 AX = 0,666;
A% 24,65 0,345 1,399 A=+473,11%.
Kenymoxk wu ero 1 7,50 0 0 X =2084,82 Mr/100 r;
COZIEPIKUMOE 11 7,11 98,152 1380,478 S =798,159;
1T 6,58 125,187 1902,537 Sx = 399,080;
v 7,80 142,349 1824,987 AX = 1270,049;
A% 7,35 237,498 3231,265 A = +60,92%.
Ina3zma KpoBu I 12,66 0 0 X =1436,22 mr/100 mu;
11 11,48 115,723 1008,040 S =411,65;
11 12,26 147,536 1203,393 Sg = 205,83;
v 11,14 178,785 1604,892 AX = 655,03;
A" 10,79 208,089 1928,535 A = 1+45,61%.
Moua I 10,25 0 0 X =1922,12 mr/100m;
11 10,96 129,341 1180,118 S =727,70;
1T 10,28 165,015 1605,204 S = 363,85;
v 10,12 204,162 2017,411 AX = 1157,94;
A% 10,65 307,332 2885,746 A = +60,24%.
Crnenyer OTMETUTD, 9TO IPUBEACHHBIE pacCUMTAHBblI IO pe3yjbTaTaM ONBITHBIX TI'PYIIII,

MCTPOJIOTHYCCKUC XAPAKTCPHUCTHUKU B Ta6nnue 2
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MOJIy4aBIINX Pa3JIMYHBIC 1O3bI npera6aJIHHa. B

MIOHB, Ne3 (266), 2026



RKJIIMHUYECKAA ®PAPMAKOJIOI'MA

7l KA3AXCTAHA

DOAPMALIM

CBSI3U C 3TUM OHHM OTpaKaloT BapHabeIbHOCTb

COZCpXaHMsI  BEIIECTBA B  OMOJOTHYECKUX
00BbeKTax MPH Pa3INUHbIX YPOBHIX TOKCHUECKOM
Harpy3ku u HE XapaKTEePU3YIOT

BOCIPOU3BOJAUMOCTh aHAIUTUYECKONH METOAUKH.
Craructnueckass o0OpaOoTKa BBINOJHEHA IO
pesynbraram onbITHBIX rpynn (II-V); manHbie

KOHTPOJILHOW TPYIIbl B pacdyeT CpeIaHUX
3HAYEHU HE BKIIFOYAJIUCH.

Pesynbrarel  WCCleOBaHHUS — IOKa3add, 4TO
nperabajvH paclpeaesiseTcsi B OpraHax M
OMOJIOTHYECKUX SKUIKOCTIX
AKCIIEPUMEHTAIBHBIX YKUBOTHBIX
HEPaBHOMEPHO.

HauGoibmue KOJINYECTBA nperabannna

0OHapyKEHBI B TIOYKAX, JKEITYIKE C COACPIKUMBIM
u moue. CozepkaHue Impernapara B yKa3aHHbBIX
o0bekTax gocruraimo 3279,839 wmr/100 T
3231,265 wmr/100 r u 2885,746 wmr/100 r
COOTBETCTBCHHO.

Bricokoe coneprkaHue nperadainHa B KEIYIKe C
COJIEPIKUMBIM, BEPOSITHO, 00yCIIOBIIEHO
MEpOpaIbHBIM IIYyTeM BBEICHHS Iperapara |
COXpaHEHUEM YaCTH HEBCOCABIIETOCS BEIIESCTBA
B KEJITYJJOYHO—KHIIIEYHOM TPAKTE.

3HAYNTENFHOC HAKOIUICHWE IperadajiiHa B
[MOYKaX M MOYE CBSI3aHO C OCOOEHHOCTIMHM
(hapMaKOKWHETHUKN HCCIEAYEeMOrO BEIICCTBA.
W3BecTHO, 4yTO mperadaivH NPAKTUYECKU HE
MOJIBEPTaeTCsl MHTCHCUBHOMY METa00JIM3My H
BBIBOJUTCS TMPEUMYIIECTBEHHO TOYKAMH B
HEU3MEHEHHOM BHJIe, YTO OOYCJIOBIUBAET €ro
BBICOKOE COJIep’KaHHEe B OpraHax IKCKPEIIHH.

B mmasme kpoBu comepkaHue mperabaiwHa
ObLITO HIDKE U cocTaBisio 10 1928,535 mr/100 r,
9TO,  BEPOSTHO, CBA3aHO C  OBICTPBIM
pacrpeelieHueM TMpernapara MeXy TKaHIMH U
€r0 aKTHBHBIM BBIBEJICHUEM M3 OPTaHU3MA.
Huskoe conmepkanue mperadanvHa B TEYCHH

coniacyercs C H3BECTHBIMU
(bapMaKOKHHETUYECKUMHU 0COOEHHOCTSIMU
mpenapara,  KOTOpPbIMI ~ NIPAKTUYECKH  HE

nojiBepraeTcsi 6MoTpanchopMalvi U BEIBOIUTCS
MPEUMYIIECTBEHHO TOYKaMH B HEU3MEHEHHOM
BH/IE.

Hecmorps Ha  oOmyro  TEHIEHIUIO K
YBEIMUEHUIO COJEpXaHMUi TnperadajnHa B
Ouonornyeckux 00BbEKTaX ¢ POCTOM BBEJIECHHOM
J03bI, JUISl OT/AENbHBIX OpPraHoOB HaONIOAATUCH
HE3HAYMUTEIbHbIE KOJIEOaHUSI KOJIMYECTBEHHBIX
nokaszareneil. BeposTHO, 3TO 00yCJIOBIEHO
UHIUBUAYAIbHBIMU 0COOEHHOCTSAMU
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pacrpenesieHusl  BEUIeCTBa, pPasiHYUsIMU B
CKOPOCTH €T0 BCACHIBAHUS U BBIBEICHHSI, 4 TAKKE
OMOJIOTUYECKOM BapuaOEIIbHOCTHIO
IKCMEPUMEHTATBHBIX JKUBOTHBIX.

[TonydeHHbIE pe3yibTaThl CBUACTEIBCTBYIOT O

TOM, 4TO  Hauboimee  WHPOPMATHBHBIMH
o0BeKTaMu XMMHUKO—TOKCHKOJIOTHYECKOTO
UCCIIEJOBaHUS npu WHTOKCHKAIIUU
peradaJIMHOM SBIISIOTCS:

* TIOYKH;

* MOYa;

* KEIYJOK C COIEPIKUMBIM;

* KpOBb.

Ilepen mpoBeneHHEM OCHOBHOIO HCCIIEAOBaHMS
pacripesiesieHus nperadbanuHa B GMomarepuanax
ObL1a nposeneHa Banuaanus Meroguku ['X-MC.
Onenka napaMeTpoB NOATBEPAUIA IPUTOJHOCTD
MeTOoa U1 KOJUYECTBEHHOIO OIpEeIICHHS
aHaJUTa B CJIOXHBIX OMOJIOTMYECKUX MaTpULiaX
(TKaHSAX OpPraHoB ¥ OMOKHIKOCTSIX).

Crenu@uuHOCTh OLICHMBAJAach IyTEM aHaJlM3a
«XOJIOCTBIX» MpOO OpraHoB U OHOXKHJIKOCTEH
KOHTPOJIbHOM TpYIIIBI KPBIC, HE IOJIy4aBIIUX

npenapar. Heob6xomumo aHAJIM3UPOBATh
Marpuily Kak MHHUMYM H3 6 HE3aBUCHUMBbIX
NCTOYHUKOB JJIA HUCKIIFOYCHUA BIIMSIHU S

WMHIMBHUyaIbHBIX JHJOTE€HHBIX (hakTopoB. B
JAHHOM WCCIICZIOBAaHMHM Ha XpOMaTrorpaMMax
KOHTPOJIbHBIX o0pa3oB HE ObLIO
3a()UKCUPOBAaHO THKOB B HMHTEPBaje BPEMEHH
ynepkuBaHus 6,3 MUHYTbI. Macc-crieKTpaabHbIH

aHaIu3 MOJITBEPAMII OTCYTCTBHE
UHTEpPEpPEeHIIMH CO CTOPOHBI  JHIOTEHHBIX
KOMITOHCHTOB.

AHaTUTHYECKH  JMamna3oH  pa3pabdoTaHHOM
METOJIUKHU OBLI ONPEENICH U3 MPEIoIaracMoro
YPOBHSI  KOHILIEHTpAalM TpU  OCTPBIX U
JICTAJIBHBIX MHTOKCHKAIIUAX. HOCTpOGHI/Ie
KaTuOPOBOYHBIX 3aBUCHUMOCTEH OCYIIECTBISIIH
METOAOM HANUMCHBIIINX KBa)lpaTOB C
HCITOJIb30BAaHUEM IUTOIIAIH
Xpomarorpa@uueckux TNUKOB B  KauecTBe
aHAJUTUYECKOro curHayia. JIMHEeHHOCTh, MeTona
ObLI1a MOATBEPKIACHA B Mana3oHe

koHneHtparuii 0,05-50 MKr/mi ans miia3Mbl
kpoBH, 1-100 mxr/ma g moun u 1-100 mMkr/T
JUIsl TOMOreHara TKaHu nouyek. HwxHuil npenen
KanmuOpoBkH BbeIOpaH ¢ yuderoM LOQ, uro
o0ecrneynBaeT JIOCTOBEPHOE KOJIUYECTBEHHOE
onpesiefieHue BellecTBa B  OMOJOTHYECKHUX
Marpulax. YpaBHEHMs JIMHEMHOW perpeccuu u
COOTBETCTBYIOIINE K03 pULIMEHTHI
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JEeTEPMHUHAITIT (R?), MTOJITBEPKAAFOIITHE
JUHEWHOCTh KaJHMOPOBOYHBIX 3aBHCUMOCTEH,
npuBeieHbl B Tadnuiie 3.

Taonauna 3 - [Napametps! auneitHocTH MeTonuku ' X-MC

Bbuosornueckune Mmarpunbl JAuana3zoH, MKr/mia | YpaBHeHue Kosdpuumnent
perpeccuu nerepmunanun, R?
IIna3zma xpoBu 0,05-50 y=1,1175x + 0,9988
0,5702
Moua/ romoreHarsl BHyTpeHHUX opranos | 1,0 - 100 y =1,0656x + 0,9975
1,2207
Onenka IIPEIEI0oB YYBCTBUTEJBHOCTA  ISTUKPATHOW IMOBTOPHOCTU B TEYEHHE OIHOTO
IMpOBOJUIIACb Ha OCHOBC OTHOIICHUA pa60qer0 JHsA (BHyTpI/II[HeBHaH
curHan/mrym (S/N) npu ananuse Ha cucteme [ X-  mpenuM3uoHHOCTh) W B TEUCHHE  Tpex
MC. Ilpenen obnapyxenus (LOD) cocraBun 0,2  mocneaoBaTenbHbBIX JIHEH (MeXTHEBHAS
MKI/MJ I 1ia3Mbl KpoBd U 0,5 MKI/T JUIsi  TIPEIU3HOHHOCTB).

TkaHeir opranoB (S/N = 3:1). [Ilpenmen
KOJINYE€CTBEHHOTO onpeeeHus (LOQ)
cocrasuia 0,02 Mxr/mi mig mia3mel 1 0,05 MKr/T
s Tkarert (S/N = 10:1). [TonydeHHbIC 3HAYCHHS
LOQ HaxXoIsITCs 3HAYUTEIBHO HIDKE
TEpANeBTUYCCKOTO JIHana3oHa KOHIICHTPAIUi
nperabanuHa B riasme kpoBu (2—10 mkr/mi),
yTO0 00€ecleuynBaeT BO3MOXXHOCTh HAJIEKHOTO
KOJIMYECTBEHHOTO  ONpEIeNieHUsT HHU3KUX U
CyOTepamneBTHUECKUX YpOBHEH BelIecTBa B
OMOJIOTUYECKUX 00pa3Iax.

JUIs ~ OIIEHKM  HAJISKHOCTH  PE3yJIbTaTOB
MIPOBOJIMJINCH UCCIIEOBAHUS HAa TPEX YPOBHIX
KOHIIGHTpalK (HU3KHUH, CpeHUM, BBICOKUI) B

Koadpdunuent Bapuanuu (CV, %) mis Bcex
HcceayeMbIX 00pa3iioB He mpeBbimai 8,5%, uro
yKJIaJIbIBaeTCs B JOMYCTHMbIE HOpMBI 10 15%

(20% nns yposHs LOQ).
[TpaBWIBHOCTH  OLICHHMBANACh KakK CTEIEHb
6mm3ocTH HOJTYYEHHOTO 3HAUCHHUSI K

TeopeTuuecku BHeceHHOMY (Bias). OTkiioneHue
cocTaBmIo OT - 8% 10 + 4%, 4TO COOTBETCTBYET
nuanazoHy BoccTaHoBieHus: 92-104%. Huszkue
3HAYEHUS ko3 dunmenra BapHuaIuu,
CBUJCTENBCTBYIOT O BBICOKOH CTaOUIBHOCTH
paboTBI  XpPOMATO-MaCC-CIIEKTPOMETPUICCKOMN
CUCTEeMBl ¥  BOCHPOU3BOAMMOCTH  JTama
KHUJIKOCTh-KHJIKOCTHON 3KCTPAKIIHH.

Tabauna 4 - Metposjorudeckie napaMeTpsl H3BJICUCHUS peradannaa MoauduimpoBaHHbIM MeToioM KpamapeHko

ITapamMeTpbI Ennnnna Ili1a3ma kpoBu Moua TkaHu novek
Jwnamazon muneiinoctu (LDR) MKT/MJI 1-100 MKr/mi 1-100 MKr/mi 1-100 MKr/mi
KoaddurmeHT xoppensiuu - 0,99 0,99 0,99

IIpenen obHapyxenus (LOD) MKT/MJI 0,2 MKr/mi 0,5 MKr/™MI1 0,5 MKr/™mi
Ipenen KOJIMYECTBEHHOIO | MKI/MII 0,02 MKr/mi 0,05 MKr/mit 0,05 MKr/mit
onpezaenenus (LOQ)

Cpennsist crenienp usBnedeHus (%) - 86,4 % 91,2 % 79,8 %
OTHOCHUTEIIEHOE CTaHJapTHOE | - 2,98 % 2,06 % 2,92 %
otksoHeHue (RSD %)

CrannaprtHoe otkioHeHHe (SD %) - 4,2 3,8 5,6

,HJ'IS[ OICHKHU MCTPOJJOTHUYCCKHUX XapPaKTECPHUCTHUK
pa3pa60TaHH017I MCTOIHUKHU ObLIa OIpeaciicHa

CTEIEHD HA3BJICYEHUS nperadanuHa us3
pa3nuuHbIX  Ouonmormuyeckux Marpuil. Kak
cienyer 3 JAHHBIX TaOJIUIIBI 4,
MOTU(MUIMPOBAHHBI  METOA Kpamapenko

o0ecrieuyrnBaeT BBICOKHI M BOCIPOM3BOJUMBIN
BBIXO/1 aHAJIMTA U3 BCEX HCCIIETyeMbIX 00BEKTOB.

AHnann3 roKasaresnen 9KCTPaKIUHU
MakcUMaibHasg 3((EKTUBHOCTh U3BICUCHUS
3adukcupoBana s mouud  (91,2%), uyro

00BACHSIETCS HU3KOM CJIO0XKHOCTBIO JaHHOM
MaTpuilbl M MHHUMAJIbHBIM  COAEpP>KaHUEM
SHJIOTEHHBIX JIMIHUJIOB U OEJIKOB, CIIOCOOHBIX
yAEepKUBATh MOJISIPHBIE MOJIEKYIHI MperadaanHa.
OKCTpakIs W3 TUIa3Mbl KPOBU COCTaBHIIA
86,4%, 4TO IBJIIETCS BLICOKUM ITOKa3aTeJIeM s
aAMHHOKHUCJIOTHBIX TIPON3BOTHBIX u
CBUJETEIBCTBYET 00 3pPEeKTUBHOCTH
BBIODAHHBIX YCJIOBHM JICIPOTEHHU3AINH U
MOCJIEAYIOLIEr0 M30JaupoBanus. HaumeHbimit
BBIXO/ HabOmromaercss B TKaHsax modek (79,8%).
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CHWXEHUE CTENEeHH W3BJICYCHUS B JAaHHOM
ciiydae OOYCIIOBICHO BIUSHHUEM TKAaHEBOTO
Matpukca (MarpuuHbii 3ddext) u  Oonee
MIPOYHOM CBSI3bIO0 AaHAIHNTA C BHYTPUKJICTOUHBIMH
CTPYKTypaMH TapeHXHMMaTO3HOTo opraHa. Tem

He MeHee, 3HaueHue oxono 80% sgBiageTcs
JNOCTaTOYHBIM I oOecriedyeHuss TpeOyeMoi
‘IYBCTBI/ITGJIBHOCTI/I XUMHUKO-
TOKCHKOJIOIMYECKOT'O aHaJIN3a.

Mertponoruueckas HAIEKHOCTD HU3KHE

3HAYeHHUs CTaHAapTHOro otkiIoHeHus (SD),
Bapbupylomuecs B mpenenax  3,8-5,6%,
MOATBEPKIAIOT MPEUU3UOHHOCTh METOJIMKHU B
YCIIOBUSAX CXOIMMOCTH. OTHOCHTENBHOE
CTaHJapTHOE OTKJIOHCHHE (RSD) B
OMOJIOTMYECKUX MaTpullax He mpeBbimaet 3%
(2,98% nnsa mnasmel kpoBH, 2,06% 11 Moun U
2,92% nyist TKaHU TIOYEK.). ITO CBUACTEIIbCTBYET
O  BBICOKOM  TOYHOCTH  METOJUKU  H
CTaOUIIbHOCTH.

Takum obpazom,
Momu(pUIMpoOBaHHOTO  Merona  KpamapeHko
MO3BOJIIET  JIOCTHTaTh  BBICOKOM  CTEMEHH
OYKCTKHU W TIOJIHOTHI M3BIICUCHUS TIperadainHa,
YTO JeNlaeT €ro NPUTOAHBIM JJsi PYTHHHBIX

HCIIOJIb30BaHUC

CyneOHO-XMMHYECKUX  HCCIEAOBAHMM  TIpH
JMArHOCTHKE OCTPBIX OTPABICHUM.
OO0cy:xxknenue.  Pesynmbrarbl  MPOBEIEHHOTO

WCCIIEIOBAHUS JEMOHCTPHUPYIOT XapaKTEPHYIO
KapTUHY  pachpefesieHus mperadajiuHa B
OpraHu3Me IJa0OpaTOPHBIX JKUBOTHBIX IMPH
MepopaJbHOM  BBEACHUHM  JIETATBHBIX  J103.
Hcnonp3oBanue Moau(UIMPOBAHHOTO MeETOAA
B.®. KpamapeHko B COYETaHUHU C JKHIKOCTh-
KHUJKOCTHOM OSKCTpakiuel (cmech OyTaHOon-2:
stwinanerar 1:1) oOecneunno 3dexTuBHOE
M30JMPOBAHNE aHajauTa u3 CJIOKHBIX
OMOJIOTUYECKUX MaTpHil. [Tony4yenusie
pE3ybTaThl COTNACYIOTCS C OMyOIMKOBAHHBIMU
JTAHHBIMHU 3apy0eKHBIX HCCIIETOBaHMI,
npoBeneHHbIX B MHauu [12], B KOTOpPBIX Takxke
MoKa3aHa 3¢ hexTUBHOCTH JKUJIKOCTh—
KUJKOCTHBIX AKCTPAKIIMOHHBIX CHUCTEM MpPHU
BBIZICJICHUH TIperadaiuHa H3 OHOJIOTHYECKUX
00pasIoB.

[Tpumenenne ['X-MC no3BONMIIO OJHO3HAYHO
UICHTH(PUIMPOBATh TperadaivH MO BPEMEHH
yaepkuBaHus 6,3 MUH U cieliupUIECKIM Macc-
CHEKTPOMETPUUECKUM XapaKTEPUCTUKAM (MOHBI
56, 111, 141 m/z), 9T0 MOATBEPKIAAET BHICOKYIO
CEJIGKTUBHOCTh BBIOPAHHBIX YCJIOBHH aHalIM3a.
AHanu3 KOJIWYECTBEHHBIX NaHHBIX (Tabmuna 2)
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BBISIBUJI CIIEAYIOLIME 3aKOHOMEPHOCTH KEIYA0K
U €ro COAEPKUMOE BBICOKAs KOHILIEHTpALUs
nperabajiviHa 3/1ecb 00yCIIOBIeHa EPOPaTbLHBIM
nyreM BBeneHus. Hanuume 3HauNTENbHBIX
OCTAaTOYHBIX KOJMYECTB BEIIECTBA Jlaxe uepe3 6
yacoB nocie BBeneHus (1o 3231 mr Ha 100 r)
yKa3bIBa€T Ha BO3MOXKHOCTb €r0 OOHApYyKEHUS
Ha PpaHHMX OJTanax CyneOHO-MEAUIIMHCKOTO
uccnenoBanuss Tpyna. CommacHo  JIaHHBIM
(hapMaKOKMHETHYECKHUX HccienoBannii Zhang Y.
et al. [13], nmpm mepopaJlbHOM BBEICHUH
nperabanuHa  HaOmomaercs  ero  OwblcTpas
abcopOLus 1 BhICOKasi HavyajbHasi SKCIIO3UIUS B
OpraHM3Me, BKJIIOYAs JKEIYJOYHO-KHUILIEUHBIH
TPaKT, YTO CONPOBOXKIACTCS BO3MOXKHOCTBHIO
oOHapyKXeHus 3HAYUTEIbHBIX KOJIMYECTB
BEIIECTBA B TEUEHHE HECKOJIBKHUX YACOB IOCIE
MOCTYIUICHHUS.

3adukcupoBaHHbIC MaKCHUMaJIbHbIE
KOHLIEHTpauu B Todkax (1o 3279 mr/100 r) u
Moue (mo 2885 wMr/100 1) TOJHOCTHIO
KOPPEIHUPYIOT c (bapMaKOKHHETHYECKUM
npodunem mnperabanuna. [lockonbKy mpemapar
MpakTUYecku He wmerabonusupyerca (>90%
BBIBOJJUTCSI B HEU3MEHEHHOM BHUJE), IOYKU
BBICTYNAIOT ~ OCHOBHBIM  JIEI0O U IYyTEM
OKCKpEeIMH, 4YTO  JelaeT MuX  Haubojee
WH(POPMATHBHBIMHI OOBEKTAMH JIJIs TUATHOCTHKH
OTpaBJI€HMs, YTO  JaHHblE  OCOOCHHOCTH
(hapMaKOKHHETHKH MOJATBEPKIAIOTCS
pesynbratamu ucciefaopanus Ben-Menachem E.
[14].

MuHMManbHOE COJIep KaHUe BEIIeCTBA B TKaHU
nedeHu (cpeanee 3HaueHue x=0,911 mr/100 r)
MOATBEP)KIAeT JIUTepaTypHble JaHHbIE O TOM,
4TO nperabajivH HE IO/IBEpraercs
BBIPQ)KEHHOMY MeTa0OIu3My TIpU  «IIE€PBOM
MPOXOXKICHUM» W HE  JICTIOHUpPYETCs B
MEUYEHOYHOM TKaHU. OTH JlaHHBIE T03BOJISET
WCKJTIOYUTh TICYeHb W3 CIIMCKA MPHOPHTETHBIX
O00OBEKTOB TpPH TOHMCKE JAHHOTO KOHKPETHOTO
COEMHEHMS, 4YTO TaKXKe MOATBEpKIAaeTcs
JAHHBIMU UCCIIeIOBaHUH, mpoBeaeHHBIX B CIIA
[8,20].

CTabunabHO BBICOKME YPOBHM B IUIa3M€ KpPOBH
(mo 1928 wr/100 1) CBUAETEIBCTBYIOT O
BBIpQ)KEHHOW  pe3opOuMU M CHUCTEMHOM
LHUPKYJIAINY Tpernapara B MOMEHT HaCTYIUICHUS
cMepTu. Bpicokne 3HaueHUsT OTHOCHUTEIBHOU
ommOku A= o1 45% 10 73% B METPOTOTUUECKUX
XapaKTEePUCTUKAX, CBA3AHBI C MHAWBHYaTbHOU
BapHalOeIbHOCTPIO  MAacChl  JKUBOTHBIX U
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CKOPOCTBIO Pa3BUTHS TOKCHYECKOTO 3ddeKTa,
YTO TUIHUYHO JJIS SKCIICPUMCHTOB C BBCACHUCM
CBEPXBBICOKHX (JIETaNbHBIX) 703. [lomydeHHbIe

pe3ynbrarbl  COIVIACYIOTCA € JAaHHBIMHU
JTUTEPaTyphl, rae yKa3aHbl pazbpoc
(apMaKOKHHETHYECKUX I1apaMeTpoB
nperabajiiHa TpU  SKCHEPUMEHTAJbHOM U

KJIIMHUYECKOM IpuMeHeHuu [15].

BeiBoapl. B Xome  aKcmepuMEHTaIbHOTO
UCCIICIOBaHUS HAa Kpbicax JmHUU  Wistar
W3YYCHBI 0COOEHHOCTH pacrnpeneneHus
nperabaliiHa B OpraHu3Me IPH  OCTPOM
MepOpaJIbHOM OTPABJICHHH. YCTAHOBJICHO, YTO
nperabdalliH  pacrpenessieTcss B OpPTraHu3Me
HepaBHOMepHO.  Hawmbombinee  comepikaHue
BEIIECTBA 3a(MKCUPOBAHO B IOYKAX, MOUE H
xKenmyake — (BKJIOYas — COAEPXKHMOE),  4TO
00yCIIOBIICHO (U3NKO-XUMUYECKHUMU
CBOMCTBaMU aHAJINUTA U IIyTEM €T0 BHIBEICHHUSI.
[Tony4yeHnnsie maHHBIE CBUACTEIBCTBYIOT, YTO
nperabaiuH 0OHAPYKUBAETCSI B OMOJIOTHYECKUX
00bEKTaX B HEM3MEHEHHOM BHJIE, YTO YIIPOIIACT
3a/lauy XMMHKO-TOKCUKOJIOTUYECKOTO aHaIn3a U
mo3BoyisieT ucnonb3oBath ['X-MC B KkadecTBe
HaJIe)KHOTO METO/1a UJICHTU(DHUKAITUH.

Meronuka wnszonupoBanus 1o KpamapeHko wu
agaan3 MetomoM [ X-MC  oOecreuuBaroT
BBICOKYIO cTeneHb wu3BieueHus (1o 91%) u
CEJIEKTUBHOCTh.  KOJIMUECTBEHHBIE  JIaHHBIE,
HECMOTpsl Ha OMOJIOTUYECKYIO BapuaOeIbHOCTD,
MO3BOJISIIOT JIOCTOBEPHO CYIUTH 0

MPEUMYIIIECTBEHHOM HAKOIUIEHHWHU MperadainHa
B MOYEBBIICIIUTEIBHON cUCTEME.

Jnst menedd CyneOHO-XMMHYECKOW AKCIEePTH3bI
IIPU TOIO3PEHUH Ha OTPaBJICHUE MperabainHOM
B KaueCcTBe  IEPBOOYEPENHBIX  OOBEKTOB
HCCIIEIOBAHUS CIIEAYET PEKOMEHI0BATh ITOYKU U
Mouy, a Juis  TOATBepxkAeHHs  (akta
IIEPOPAJILHOTO IPUEMA JKEITYJOK C COIEPIKUMBIM.
Tkanb NeYeHu SIBIISICTCS HauMeHee
MH(POPMATHBHBIM OOBEKTOM IJIsi OOHAPYKEHHS
nperabajiiHa BBUJY OTCYTCTBHSI €0 3HAUUMOTO
HAKOIJICHUS B IaHHOM OpraHe.

[Tomyuenusie JTaHHbBIE MOTYT OBITh
WCIOJIB30BaHbl MIPU Pa3pabOTKe METOAMYECKUX
pEeKOMEHJAlMi 10 TPOBEACHUIO  CYIEOHO-
XUMHUYECKMX  MCCIENOBaHMM B ciydasx
JETaIbHBIX OTpaBJICHUN COBPEMEHHBIMU
MIPOTUBOCYIOPOKHBIMU CPEICTBAMMU.
3akiiouenue. IlpoBeneHHoe wHccienoBaHUE
MO3BOJIUJIO  YCTAaHOBUTb  3aKOHOMEPHOCTH
pacnpezeneHus nperadajivia B OpraHu3Me Mpu
OCTPOM nepopajbHOM OTpaBJICHUU u
OTIpEICTTUTh Haubosee nH(pOpMaTHUBHBIC
Onosorn4eckne 0ObEKTHI IS €T0 OOHAPYKEHHS.
[TomyueHHble  pe3ynbTarhl  MOATBEPKAAIOT
BBICOKYIO AHAIUTUYECKYIO LIEHHOCTh
npumeHenust metoga ['X-MC B couyeTtaHuu c
s dexTuBHON poOOIOITOTOBKOMH,
o0ecrneunBaroLIel  JOCTaTOYHYK  CTEMEHb
U3BJICUEHUS U CEJEKTUBHOCTb aHalu3a. ITO
CO3/1aeT HAJKHYIO OCHOBY TSI UACHTU(DUKAIINH
nperabanuHa B OMOJIOTHYECKUX OOBEKTaX.
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TEXHOJIOTMA PAPMALIEBTUYECKOI'O ITPOM3BOACTBA
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COBPEMEHHBIE TEHAEHIIMM PBIHKA KAIICYJIbHBIX ObOJIOYEK U ITEPCIIEKTHBbI
IHPUMEHEHVS1 PACTUTEJIBHBIX AJIBTEPHATHUB HA OCHOBE TAIIMOKHU B
OAPMALIEBTUYECKOU ITPOMBIIIVIEHHOCTH

Paranuna K.T.!, [IaBeakosckas I'.I1.2, MenbmukoBa E. B.2
Tneyoaesa M.I.', ’Kannadaesa M.A.!, KoiisibioaeBa M. K.!,

JemeyoBa A.C.', Kaguiauna A.J.!
'HAO «Ka3zaxckui Hayuoeanvusitl meouyunckuii yHueepcumem um. C. /. Acghenousposa,
2. Anmameul, Kazaxcman
[IK « Qupma Keizviamaiin, e. Aimamul, Kazaxcman

Beenenue. CoBpeMeHHBIN PHIHOK (papMaIeBTUUECKUX M HYTPHUIEBTUYECKUX MPENapaToB TPeOyeT WHHOBAIMOHHBIX
MOJIXOJIOB K KalCyJIUpOBaHUi0. TpaauioHHbie Msrkue karcysbl (Soft capsules) umeror psji orpaHuueHui, BKIIIOYAs
3aBUCHMOCTh OT JKHBOTHOTO CBIPbSi U YyBCTBHTEJILHOCTH K Biare. Ilepexoji K pacTUTEIbHBIM allbTEPHATHBAM, TAaKUM
KaK TalMoKa, CTAHOBUTCS CTPATETUUECKUM TPEHAOM HHIYCTPHH.

Marepuanbl u MeToabl. VccienoBanue BBIMOTHEHO B popMare aHATUTUIECKOTO M CPAaBHUTEIBHOTO 0030pa.

IMouck myOnaukanuii npoBOMIN B 0a3ax maHHBIX Scopus, Web of Science, PubMed u Google Scholar 3a mepuon 2010-
2025 rr. Ucnone3oBanuch KioueBsie ciioBa: «Softgel capsulesy, «tapioca capsulesy, «plant-based capsules», «HPMC
capsules», «pullulany, «alginate», «carrageenany, «starch-based drug delivery systems». Jlns aHanau3a pbIHOYHBIX
TeHJeHIUI ucnop3oBand nanneie Grand View Research, GMI Insights, Precedence Research, Mordor Intelligence u
BCC Research. CormocraBieHre pbIHOYHBIX MPOrHO30B MPOBOAMIOCH METOIOM cpaBHUTENbHOrO aHanmuza CAGR u
a0COIOTHBIX PHIHOYHBIX MOKa3aTemnei.

AHanu3 Ka3axCTAaHCKOTO pBIHKA BBIMONHSUIM HA OCHOBE [ OCYIapCTBEHHOTO peecTpa JEeKapCTBEHHBIX CPEICTB
Pecny6nnku KazaxcraH ¢ OLIEHKON CTPYKTYPBI KallCyIbHBIX MPENapaToB, CTPAH-TIPOU3BOJUTEIICH U TUIIOB KAIICYIL.
CpaBHUTENBHBIN aHAN3 MOJMMEPHBIX MATPHUI] BKIFOUAI OLCHKY:

- (PU3UKO-XUMUYECKOU CTAOMIIBHOCTH;

- YCTOWYMBOCTH K BJIQXKHOCTH;

- COBMECTUMOCTH C JIUopuiabHbiMU API;

- TEXHOJIOTUYHOCTH MPOU3BO/JICTBA,

- IOTCHIIHMAJIa TPOMBIINIJICHHOT O MaCIHTaGI/IpOBaHI/IH.

PesynbTaTnl. Muposoii peiHok SOft capsules nemonctpupyer crabmmbhbiii poct ¢ CAGR 6-7%. B Kasaxcrane
KancyspHble (opmbl cocTaBisitoT 8,3%  OT oO0luero uucna 3aperdcCTpUpOBAHHBIX MPENaparoB, OJHAKO MSTKUE
pacTuTeNbHbIe KamCylibl B PEECTpe NPaKTHYECKH OTCYTCTBYIOT. YCTaHOBJIEHO, YTO TaluoOKa 00JagaeT BBICOKOH
9JIACTUYHOCTHIO U YCTOWYHUBOCTHIO K BHEHIHUM (DAaKTOPaM, 4TO JEIAET €€ MEPCHeKTUBHOM 3aMEHOM JKeIaTHHY.
Oo6cyxaenune. Pactymuii cnpoc Ha koHuennuio «clean label» u Beranckue mnpoayktel GopMmupyer HuUILy s
pacTUTeNBHBIX  oOoyovyek. BHeipeHHe TEXHOJOTWMH NPOM3BOJCTBA KAaIlCyl M3 TAalMHOKH OTEYECTBEHHBIMHU
npennpustusmMu  (Hampumep, [IK ®dupma «Kb3puMaii») CHOCOOCTBYET — MMITIOPTO3aMEHICHUIO W YKPEIUICHUIO
JIEKapCTBEHHOW 0€301TaCHOCTH CTPaHBI.

3akuiouenue. [lepexos Ha MATKHE KarcyJibl U3 TAlIMOKH MPEACTABISIIOT COO0H MEPCIIEKTUBHOE HAlPaBICHUE Pa3BUTHS
PACTUTCIIBHBIX CUCTEM HHKAICYJIANNH, MMO3BOJIAIOMINM OTCUCCTBCHHBIM MPOU3BOIUTEIIAM COOTBETCTBOBATH MHUPOBBIM
TEXHOJIOTUYECKUM TPEHIAaM U CHOCO6CTBOBaTI) paCHmiMpE€HUI0 ACCOPTUMCHTA HYTPULOCBTHUKOB W JICKAPCTBEHHBIX
CPEACTB.

KioueBble cjoBa. MsArkue Kamcyisl, TalHOKa, PpAacTUTENbHBIE aIbTEPHATHBEI, (papMalneBTHUECKUIl PBIHOK
Ka3aXCTaHa, UMIIOPTO3aMCIICHUEC, HYTPULICBTUKH, CUCTEMBI TOCTABKH JICKAPCTB.
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OAPMALIMS KASAXCTAHA

OAPMAILIEBTUKA OHEPKOCIBIHJE TAIIMOKA HEI'TBIHAETT ©CIMIIK TEKTI
BAJTTAMAJIAP/IbI KOJIJARY ITEPCIIEKTHUBAJIAPHI )KOHE KAIICYJIAJIBIK
KABBIKIIAJIAP HAPBIFBIHBIH KA3IPI'T YPAICTEPI

Paranuna K.T.!, [laBenkoBckasn I'.I1.2, MenbmukoBa E. B.2, Tneyoaesa M.I.', ’KannadaeBa
M.A.', Koitabi0aeBa M. K.', /lemeyoBa A.C.', Kagnanna A.J.!

'CIK. Acgpenouapoe amuinoazer Kasax ynmmuix meouyuna ynusepcumemi KEAK, Anmamot K., Kazaxcman
2«Kwvizviimai @Qupmaceiy OK, Aimamer ., Kazaxcman

Kipicie. ®apmaieBTUKaNbIK JKOHE HYTPHUIECBTUKANIBIK IMpernapaTrap/blH 3amMaHayH HapbIFbl Kalcyjajayra
WHHOBAIMSUIBIK Tocimaepni Kaxker eremi. Joctypmi »xymcak kamcynamapelaslH (JKK) skaHyapmapmaH aisIHaTBIH
IIMKi3aTKa TOYENIUTINI MEH BUIFANIFa CE3IMTABIFBI CHSKTHI Oipkarap miekreyiepi Oap. Tamuoka CHSKTBI €CIMIIK
TeKTec Oanamarnapra Kellly CajlaHbIH CTpaTEerHsJIbIK TPeHAIHE alfHaTya.

Martepuaamap MeH dicTep. 3epTTey aHATUTUKAJIBIK )KOHE CaTBICTRIPMAIIBI MOy (hOpMAThIHIA KYPTi31IIl.
Kapusnansivaapast i3aey 2010-2025 xbuigap apansirsiana Scopus, Web of Science, PubMed xone Google Scholar
JIEpEKKOpIaphIHaa Ky3ere acelpeuiapl. Keneci Tyiinai cesnep xonmansuiasl: «softgel capsulesy», «tapioca capsulesy,
«plant-based capsules», «<HPMC capsules», «pullulan», «alginate», «carrageenany», «starch-based drug delivery
systemsy». HapweikTeIk ypaictepai tanmay ymrie Grand View Research, GMI Insights, Precedence Research, Mordor
Intelligence xome BCC Research nmepekrepi mnatimamaspuigsl. HapweikTeIK Oomxammapasl  camsictelpy CAGR
KOPCETKIIITEPi MEH a0COMIOTTIK HAPBIKTHIK KOPCETKIMITEP/Ii CABICTBHIPMATIBI TAJIAY SicCi apKBUIBI KYPTi3UImdi.
Kazakcran nHaperbiH Tangay Kaszakctan PecmyOmmkachiHbH [Iopimik 3aTTapaslH MEMIJICKETTIK Ti3iTiMi HeTi3iHme
KarcynaiblK IMpernapaTTapAblH KYPbUIBIMBIH, OHIIPYII eJAepAi *KOHE KallCynanapblH TYpJiepiH Oaranay apKbLiIbl
OpBIHAIIBI.

[Moaumepnik MaTpuLaIapAbl CATBICTEIPMAJIBI TAJIAAY KeJleci KopceTKimTep i Oaranayabl KaMThIIbI:

- (pU3HKA-XUMUSUIBIK TYPAKTBLIBIK;

- BIIFAJIFa TO3IMIITIIK;

- nunouisai API-MeH yitneciMaiik;

- OHIIPICTIK TEXHOJOTHSUIBLIBIK;

- OHEPKOCINTIK ayKpIMAA OHIIPY SJICYETi.

Hotmxenep. Omemaixk  «soft capsules» nHapeirer 6-7% CAGR kepceTkilliMeH TypakThl ©CyHi KOpCETill OTBIp.
Kasakcranma xarcynanasraH (opmaiap TIpKENTEeH IperapaTTapIblH JKaIIbl CaHBIHBIH 8,3%-bIH Kypaiiael, amaiina
Ti3UTIMIE OCIMIIK TEKTeC JKYMCAaK Karcyiajap ic JKy3iHAe jKOK. TamnoKaHbBIH jKOFaphl AJIaCTHKAIBIK KaCHETKE JKOHE
CBIPTKHBI (haKTOpIapFa TO3IMILTIKKE Me eKESH/Irl aHBIKTAAbl, OYJI OHBI JKEIATHHHIH IEePCIIEKTUBAIBI aIMAaCTHIPYIIBICHI
eTe/l.

Taakbliay. «Clean label» TyxsipbiMaamMacsl MeH BETaHABIK ©HIMAEPTe JETeH CYPAHBICTBIH apTyhl OCIMIIK TEKTEC
KaOBIKIIaap YIIiH aHa Tayalragapabl KaIbIITacTeipaabl. OTaHIBIK KOCIMOPBIHAAPABIH (MbIicaibl, «Kb3buimain»y [TK
(dupmacel) TanMoKagaH Karcylla eHJIPy TEXHOJIOTHSCHIH €HIi3yl MMIIOPTThI ajIMACTBIpyFa XKOHE €JIIH Jopi-IopMeK
Kayilci3airiH HeIFalTyFa BIKIAT €TEIl.

KopbIThinasbl. Tannoka HeriziHAeri xyMcak Karcylianapra Koy eCiMIIK TeKTI HHKaICYJISINs )KYHeJepiH JaMbITyIbIH
MEPCIICKTUBTI OAFBITHI OOJNBINT TaOBLTAABI JKOHE OTAHIBIK OHAIPYIIIEpre dMEMIIK TEXHOIOTHSIIBIK YPAiCTepre coikec
KeJyre, COH/Iali-aK HyTPHLEBTUKTEP MEH JIOPUIIK 3aTTap aCCOPTUMEHTIH KEHEUTYTe BIKIA €Tyl MYMKIH.

Tyiinai ce3uep. JKymcak kenmaTWH Kamcynamapel, TamWoKa, eciMOik TekTec Oamamanap, KaszakcTaHHBIH
(hapManeBTUKAIIBIK HAPBIFbI, HIMIIOPTTHI aIMACTHIPY, HYTPHULIEBTUKTED, AIPUIIK 3aTTAp/Ibl KETKI3Y XKykenepi.

CURRENT TRENDS IN THE CAPSULE SHELL MARKET AND PROSPECTS FOR THE USE
OF TAPIOCA-BASED PLANT ALTERNATIVES IN THE PHARMACEUTICAL INDUSTRY

Raganina K.T.!, Pavelkovskaya G.P.?, Menshikova E.V 2, Tleubayeva M.1.', Zhandabayeva

M.A.Y, Koilybayeva M.K.', Demeuova A.S.!, Kadilina A.E."
'Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2Production Cooperative (PC) «Kyzylmay Firmy», Almaty, Kazakhstan

Introduction. The modern market for pharmaceuticals and nutraceuticals requires innovative approaches to
encapsulation. Traditional soft capsules (SCs) have several limitations, including dependence on animal-derived raw
materials and sensitivity to moisture. The transition to plant-based alternatives, such as tapioca, is becoming a strategic
industry trend.
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Materials and methods. The study was conducted as an analytical and comparative review.

Publications published between 2010 and 2025 were searched in the Scopus, Web of Science, PubMed, and Google
Scholar databases. The following keywords were used: «softgel capsules», «tapioca capsulesy», «plant-based capsulesy,
«HPMC capsules», «pullulan», «alginate», «carrageenan» and «starch-based drug delivery systems». Market trends
were analyzed using data from Grand View Research, GMI Insights, Precedence Research, Mordor Intelligence, and
BCC Research. Market forecasts were compared using comparative analysis of CAGR values and absolute market
indicators.

The analysis of the Kazakhstan pharmaceutical market was performed based on the State Register of Medicines of the
Republic of Kazakhstan, including evaluation of capsule dosage forms, manufacturing countries, and capsule types.
Comparative analysis of polymer matrices included assessment of:

- physicochemical stability;

- moisture resistance;

- compatibility with lipophilic APIs;

- manufacturing processability;

- industrial scale-up potential.

Results. The global «soft capsules» market demonstrates stable growth with a CAGR of 6-7%. In Kazakhstan, capsule
forms account for 8.3% of the total registered drugs; however, plant-based soft capsules are virtually absent from the
register. It has been established that tapioca possesses high elasticity and resistance to external factors, making it a
promising substitute for gelatin.

Discussion. The growing demand for the «clean label» concept and vegan products creates a niche for plant-based
shells. The introduction of tapioca capsule production technologies by domestic enterprises (e.g., PC Firm "Kyzylmay")
contributes to import substitution and strengthens the country's medicinal security.

Conclusion. The transition to tapioca-based soft capsules represents a promising direction in the development of plant-
based encapsulation systems and may enable domestic manufacturers to align with global technological trends while
contributing to the expansion of nutraceutical and pharmaceutical product portfolios.

Keywords: «soft capsules», tapioca, plant-based alternatives, pharmaceutical market of Kazakhstan, import
substitution, nutraceuticals, drug delivery systems.

BBenenue MAaCKUPOBKHU HCIPHUATHOTO BKYyCa H 3allaxa

Msrkue xancynsl (MK) npencraBisitor co0oil  aKTMBHBIX MHIPEINEHTOB [7.,8]. Oto
OJIHY U3 COBPEMEHHBIX JIEKaPCTBEHHBIX ()OPM, CIIOCOOCTBYET paclIMpeHuto cepsl
[IpeIHa3HAYEHHYIO /ISl MHKAICYJIALUU KUJKUX, PUMEHEHUs Karcyi 3a npeenamu
MIOJIYTBEPIBIX 1100 CYCHEeHJIUPOBaHHbIX  (papMaleBTUYECKOM OTpaciu - B YacTHOCTH, B
JIEKAPCTBEHHBIX  BEIIECTB B  DJJACTUYHYHO IMINEBOM, KOCMETHMYECKOM M BETEPUHAPHOU
KEJATUHOBYIO 000JIOUKY, MOJUGUIIMPOBAHHYIO  MPOMBINUIEHHOCTH [9]. Ocobyto
nyreM BBeaeHus tuiactudukatopoB [1,2,3].  dapmakorexHosornueckyro 3HaunmMocth MIKK
JlanHas ¢opMa JIEKUT B OCHOBE COBPEMEHHBIX  MPUOOPETAIOT npu JIOCTaBKe II0XO
TEXHOJIOTUI MHKAICYJIALNH, BKJIIOUasi pPacTBOPUMBIX B BOJI€ COEAMHEHMH, TaKMX Kak
MUKPOHMHKAICYJINPOBaHUE, BUTAMUHBI KHUPOPACTBOPUMOMN IpYIIIbI,
HAaHOMHKAICYIMpPOBaHUE, a TaKXe CO3JaHhe TOpPMOHaJbHBbIE IpenapaTbl WU JUIOQPHUIbHBIE
CUCTEM C MOJIUGUIMPOBAHHBIM  JIEKApPCTBEHHbIE BEIIECTBA. bnaronaps
BBICBOOOK/IEHHEM aKTHUBHBIX BemIeCTB [4]. JKeJaTMHOBOW Martpuile 000J0YKa KamcCyJibl

Msrkue >KelaTHHOBBIE KarCyJibl OTJIMYACTCA oOecneynBaeT HE TOJIBKO OpTraHOJICITUYICCKYIO

BBICOKOM TEXHOJIOTHYECKOM THOKOCThIO W Ha
CErOHAIIHUN JIEHb IIMPOKO HCIIOJB3YyeTCs B
MPOU3BOJICTBE OMOJIOTHYECKH AKTUBHBIX
n00aBoK, (hapMmaleBTHUECKHX  IPEnapaTos,
MpEHA3HAYECHHbIX  MPEUMYIIECTBEHHO ISk
Tepaly XPOHUYECKUX MATOJIOTMH, a TAKXKE B
pa3paboTKe HYTPHUIIEBTHUKOB M KOCMETHYECKUX
cpencts [5,6].

K umcny xmoueBbix nmpeumymects MK
OTHOCSITCS OJIarONPUSTHBIE OPTaHOJIENTHYECKIE
XapaKTEePUCTUKUA, YAOOCTBO JTO3MPOBAHUS U
mpreMa, a TakXKe BO3MOXKHOCTh 3()PEeKTUBHOIMA

MaCKHUpPOBKY, HO M JIOTIOJIHUTEIBHYIO 3alIUTy
aKTUBHBIX BEIIECTB OT HETraTUBHBIX (PaKTOpPOB
BHEIIHEH cpefbl (BIaXXHOCTh, CBET, KUCIOPO),
YTO  MOBBIIIAET  CTA0MJIBHOCTh  KOHEYHOM
nekapctBeHHo# hopmer [10,11].

C ToukM 3peHus pa3pabOTKU U MPOU3BOJCTBA
nekapcTBeHHbIX ¢GopM, MIKK mpencrasistor
co0OH  MepcrneKTUBHY0  IuaThopMmy  Uis
peamm3ani  CUCTeM  MOAM(DHUIIMPOBAHHOTO
BBICBOOOXK/ICHHSI, BKIIFOYAs KaK TapreTHylo, Tak
W TPOJIOHTMPOBaHHyH jgoctaBky [12,13].
OcTeTnyeckas MIPUBJIEKATEILHOCTD,
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JI03UpOBaHHAs  MOJa4a W BO3MOXHOCTb
MIPOMBIIIIIEHHOTO MacmTabupoBaHUs
CIOCOOCTBYIOT IIHPOKOMY PaCIpPOCTPAHEHUIO
JaHHOW  (GOpPMBI  CpeIu  PEHENTYypPHBIX |
0e3pelenTypHbIX IpenapaTroB, OHOIOTUYECKH
AKTHUBHBIX n00aBOK " MPOAYKITUH
KOCMETHYECKOT0 Ha3HaueHus [14].

CoBpeMEHHBIC  HUCCIENOBAaHUS B OOJIACTH
TEXHOJIOTUM  TIONYYEHHUS  MATKUX  Karcyi
HaIpaBJICHbI HAa paciIupeHue (yHKIIMOHAIBHBIX
CBOMCTB  KallCyJbHOM  O0OOJIOUKM  IyTEM
BHE/IPCHHUS I TEPHATHBHBIX KEIaTHHY
MOJIMMEPOB, Pa3pabOTKH OUOCOBMECTHUMBIX H
OuopasnaraeMpIX  MaTepHajoB, a  TaKXKe
WCTIOJIb30BAHUS HAHOTEXHOJOTHIECKUX
MIOJIXOJI0B TSt VHKATICYJISIIUN
BBICOKOUYBCTBUTEIIBHBIX u TPYIHO
bopmynupyembix coeaunenuit  [15].  PeiHok
(dapMaleBTHYECKNX W HYTPULEBTHYECKUX
KarcyJa B MOCIEAHHUE  TOIbl  aKTUBHO
tpancopmupyercst [16,17]. Ha ¢one pocra
notpebnenus  BAJlos, (GyHKIIMOHATIBHBIX
MPOAYKTOB W BHUTAMHHOB TPOH3BOJIUTEIN BCE
Yamie MWIIYyT PEHICHUs, KOTOPhIE COYETAIOT
TEXHOJIOTUYHOCTb, YCTOWYMBOCTh u
HarypanbHOCTh [18].  Hambonee 3amerHbie
W3MEHEHHS TPOHMCXOJSIT B CETMEHTE MATKUX
Karcyll - TPaIUIMOHHOTO CTaHAapTa OTPACIH,
KOTOPBII BCE dYalle MOJBEPraeTcsi KPUTHKE
[19,20]. M1 npoBenu 0630p peirka KK, 4To0s!
OLIEHUTHh JWHAMHKY pPa3BUTHS CETMEHTa W
OIpeIeNINTh MOTEHIUAT PaCTUTEIIbHBIX
albTEepHATHB. Pe3ynapTaToM aHanm3a CTajo
NPE/UIOKEHUEe MSTKHX Karcyl Ha OCHOBE

TAIMOKH - WHHOBAIIMOHHOTO PACTHTEILHOTO
aHajora, CIoCOOHOTO 3aMECHUTH JKEIaTHHOBBIC
KarCyJibl.

XKenatuH AECATUICTUSIMH OCTACTCS KIFOYEBBIM
MaTepuaaoM Onarojaps TEXHOJOTHYHOCTU W
crabmnpHoctd  [21]. OpHako  rioOanbHBIE
TEHACHIMU © TpeOoBaHUS  TOTpeOUTENCH
(GOpPMHPYIOT CIIPOC HAa PACTUTEIBHBIC PEIICHHS.
Hecmorps Ha TEXHOJIOTUYECKUE
MPEUMYIIEeCTBa, Yy JKEATHHA €CTh  Psl
OTPaHUYEHUI: 3aBHCUT OT >KUBOTHOTO CHIPbS,
€ro CTOMMOCTH W JIOCTYITHOCTH; HE TOAXOIUT
JUISE BETAHCKUX W Psla PEITUTHO3HBIX PHIHKOB;
YYBCTBUTCICH K TEIUIy W BI&XHOCTH [22];
MOJBEPKCH  HM3MCHCHHIO  TEKCTYpPbl  IIpH
noromieHuu Biaru [23,24]. Dto ctumynupyer
WHTEpEC TMPOW3BOJUTEICH K PACTHUTEIbHBIM
MmaTepuanam [25].

Muposas TEHACHLUA nepexonaa K
pPacTUTENILHBIM TPOJIYKTaM (OPMUPYET HOBBIH
3ampoc: Karcyibl JIOJDKHBI OBITh HE TOJBKO
3¢pPeKTUBHBIME W CTOWKHMH, HO |
COOTBETCTBOBATh KOHIeHIMK clean label, ObITH
9KOJIOTUYHBIMH, YCTOHYUBBIMU u
MOAXOMAIIMMH  JIIL  JIIOACH ¢ OCOOBIMH
nuiieBsIMu  TpeboBanusmu [26,27,28]. Ha
pucyHke 1 TmpeacTaBiIeHO pacrpeneneHue
pBIHKAa MATKHUX OKEIATUHOBBIX KamCyd IO
obnmactu mnpumeneHust 3a 2024 rox. Camas
6ombias nonus (65,4%) npuxonutcs Ha BAJlp1 u
TOBaphl s 310poBbs [29]. OcraBimecs a0iu
MPUXOASTCS Ha JIEKApCTBEHHBIE CPEICTBA H
npouee.

Softgel Capsules Market , By Application (2024)

Health and dietary supplements

m Prescription medicine

65.4%

m Other applications

Source: www.gminsights.com

Pucynok 1 - Peirok «soft capsulesy
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CornacHo aHaNTUTUYECKUM OTYETaM BeIYIINX
KOHCAJITUHTOBBIX ~KOMIIAHUH W  PBIHOYHBIM
MIPOTHO3aM, JOJSI PACTUTENBHBIX Karcynl Oyaer
YBEITUYNBATHCS €KET0IHO, MOCTEIIEHHO
dbopmupys 3HAYUMYIO KOHKYPEHIIHIO
TpaauioHHbIM XK.

Cormacio Grand View Research [30],
riobanbHbIi peiHOK «SOft capsulesy B 2023
rogy cocrasus USD 8 210,8 miH u BbIpacTeT
1m0 USD 13 095,0 muna k 2030 roxy (CAGR ~6,9
%) (Tabnuna 1).

Taomuma 1 - O630p peirka Soft capsules mo orenke Grand View Research

Arpulyt oTvera MoapobnocT

Cromsocts ofnesa prunka n 2023 rogy
Nparies goseion ¥ 2030 roay

Temnu pocra

ITo mamabiMm GMI Insights [31], peiHok SOft
capsules ysenuuntcst ¢ USD 9,3 muipa B 2025 .
1o USD 18,4 muipa x 2034 r. (CAGR ~7,2 %).

8,21 mapa goanapon CIIA

13,09 siapa aeasapon CIHA

Cpeanerozonodl Temn pocra cocrannt 6,9% ¢ 2023 no 2030 roa

ITo omenke Precedence Research [32], o60Bem
peinka Soft capsules B 2025 r. - USD 10,32
mipa, mporuo3 ao 2034 r. - USD 17,27 mupn
(CAGR ~5,9 %) (pucyHok 2).

20
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Source: https://www.precedenceresearch.com/soft-gel-capsules-market
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2034

$16.19

2033

$15.21
$14.31

2031 2032

$13.49

2030

Pucynok 2 - Jlunamuka riobansHoro peiaka Soft capsules, 2024-2034 rr

[To manueiM GMI Insights [33], B 2024 .
KEJIAaTUHOBBIE Karcysbl 3aHUMaioT okono USD
8,4 mupn peinka Soft capsules.

Cornacuo ResearchAndMarkets [34], cermeHT
gelatin-based ocraeTcs KpynmHeHIIUM.

ITo BCC Research [35], peiHok soft capsules
BeIpacteT ¢ USD 7,9 mupn (2024) no USD 11,5
mipna (2029).

ITo DataM Intelligence [36], ppiHOK yBeaHUUTCS
¢ USD 8,6 mupxa (2024) no USD 14,1 mupn
(2032).

Crpoc  momaepKMBaeTcsi  POCTOM  PBIHKA
HYTPHUIICBTUKOB, OCOOCHHO MAaCISIHBIX (opMm
(omera-3).
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ITo Mordor Intelligence [37], pbIHOK IyCTBIX
KEJIATUHOBBIX Karicynl BbIpacteT g0 USD 5.2
mipa k 2030 r. ITo nanasiMm Mordor Intelligence
[38], rnmoGanbHBI PHIHOK JKelMaTHHA (ChIPhE)
oyner pactu ¢ CAGR ~4,09 % no 2030 r., a
pacTUTENbHBIC ABTEPHATHBBI JIEMOHCTPUPYIOT
6osee BeicOKHe TeMIibl (~6—7 %). Pacter mons
HETeJaTHHOBBIX CETMEHTOB - CIIEJIOBATEIbHO,
MIPEUIOKEHUST PAaCTUTEIbHBIX Karlcys (BKIIOYast
TaIMoKY) CTaHOBSITCS KOMMEpPYECKH
NPUBJIEKATEIBHBIMH (PHCYHOK 3).
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Empty Capsules Market
Market Size in USD Billion
CAGR

usDS5.208

usD3.688

2025 2030

OG630p peIHKa

2019 - 2030

3.68 Murmapaos zoatapos CILIA
5.20 Mirmapaos xornapos CLIA
7.12% CAGR

Asnarcxo-THXOOKeaHCKHIT PErHOH

Cesepraa AvepHka

Cpemmit
K OKH
" —
e ==

Pucynoxk 3 - Pazmep 1 107151 pbIHKA IYCTBIX Karcyi

Tanmoka  Kak  pacTUTENBbHBIA  MaTepuall
JEMOHCTPHUPYET: YCTOMUYUBOCTD K BIQXKHOCTH U
TEeMIepaType, BBICOKYIO  JJIACTHYHOCTh U
NPOYHOCTh, HEUTPAIFHOCTh BKyCa M 3araxa,
[39,40] cootBercTBHE TpeOoBanusm clean label,
NPUTOMHOCTh JUIS BETaHCKUX MW PEIUTHO3HO
OrpaHMYCHHBIX PBIHKOB [41,42]. DTO nenaer ee
OOHMM W3  Haubojee  MEPCHEKTUBHBIX
MaTepHaJIOB [43,44]. Ucnone3ys  3TH
IIPEUMYIIECTBA, OTJENbHbIE OTEYECTBEHHBIE
MIPOU3BOIUTENN y)Ke  MPeInpUHUMAIOT
TIOTTBITKU BHEJIPEHHUS PaCTHTEIBHBIX
KarcyJbHbIX o0oouex Ha OCHOBE
KpaxMaJbHBIX MOJIMMEPOB, qTo
CBHJIETEIILCTBYET O TIPAKTUYECKOM HHTEpece
pBIHKAa K  aJlbTEPHATUBHBIM  TEXHOJOTHSIM
WHKAICYJIAINN., YIaKOBAHHBIX B  MSATKHE
Karcylibl M3 TallMOKH, TEM CaMbIM BHEIpss B
CTpaHe pacTUTENBHYIO QIBTEPHATHBY
TPaIULIMOHHBIM JKEJIaTHHOBBIM 000JI0YKaM.

Hecmorps Ha MIEPCIEKTUBHBIN
TEXHOJIOTUYECKUN TOTEHIMAI CHUCTEM MSTKHX
KarcyJa Ha OCHOBE TamHOKH, COBpPEMCHHEBIC
Hay4HbIE JJaHHbIE CBUAETEIbCTBYIOT O TOM, YTO
HU OJMH W3 pPACTUTEIBHBIX MOJMMEPOB HE
MOYKET CUUTAThCS YHUBEPCAIBHO ONTUMAIbHBIM
Uil pa3pabOTKH KamCyJIbHBIX JIEKapCTBEHHBIX

dopMm. KpaxmanpHble MaTepHamnbl, BKIIOYas
MOAUGUIIUPOBAHHBII KpaxMal TalMoOKH,
obnanarot ONaronpusATHBIMU
MIJIEHKOOOPa3yIOIMMMHI CBOMCTBaMHU u
O1opa3naraeMocThio, OJTHAKO ux
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XapaKTEPUCTUKHA  CYLIECTBEHHO
YCIOBUH  TEXHOJOIMYECKOH OOpaboTKu U
XUMAYECKOH  MOAM(HKAINK, YTO  MOXKET
OPUBOAUTE K  BapuaOENbHOCTH  MEXIY
MapTUSIMHA M CHUIKEHUIO BOCIPOU3BOJMMOCTH B
IIPOMBIIIJIEHHOM IIPOU3BOCTBE.

CpaBHuUTENbHBIE UCCIIEI0BAHNS
IIOJINCAXapUIHBIX CUCTEM JIOCTaBKH
ITOKA3bIBAIOT, YTO IPUPOJHBIE MOJUMEDPHI, TAKUE
KaK KpaxmaJ, ajJblMHAT U KapparuHaH, UMEIOT
psAL OTPAaHWYEHUH, CBA3AHHBIX C MEXaHUYECKON
IIPOYHOCTBI0, YYBCTBUTEIBHOCTBIO K BIlare M
KOHTpPOJIEM BBICBOOOXK/IEHUSI JIEKAPCTBEHHOTO

3aBHUCAT OT

BemiecTtra. B YaCTHOCTH, THAPOKOJUIOUIAHBIC
CHUCTCMBI Ha OCHOBC aJlbruHara MOTYT
ACMOHCTPHUPOBATH HECTaOMIIBHOCTh npu

W3MEHCHUHM MOHHOM CHJIBI CPEJIbI, YTO TIPUBOIAT
K HENpelcKa3yeMOMYy TIellc00pa3oBaHUI0 U
BO3MOJKHOM yTEUKE JIEKAPCTBEHHOTO BEIIECTBA
B TIPOIIECCE XPaHEHHs U TpuMeHeHust [45].

AHanoruyHo, Oojee  IIUPOKHE  0030pHI
MOJMCAXaPUIHBIX  (DapMAIeBTUYECKUX CHUCTEM

IMOAYCPKHUBAIOT, qTOo XOTA IMPONU3BOAHEBIC
Kpaxmajia O6J'IE[,Z[3.IOT BBICOKOH
OHMOCOBMECTHMOCTRIO n 9KOJIOTHYCCKHUMU
npeumMynieCTBamMu, JJI JOCTHIXXCHUA
IMPHUEMIICEMBIX XapPaKTCPUCTUK CTaOMIILHOCTH W
q)YHKHI/IOHaJ'ILHOCTI/I qacTo Tp66yeTc;1 ux

XUMUYECKass WM (pu3ndeckas MoIuQpUKAIIHS.
DTO YCIOXHSET IMpolecc pa3paboTKH M MOXKET
OTrpaHUYUBATh MaciITabupoBaHue 0e3
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MIPUMEHEHUS
perienuii [46].
B cpaBHeHHM TONTy-CHHTETHYECKHE MOJIUMEPBI,
TaKMe Kak TUIPOKCHIIPOIMMIMETHIILEIIIION03a
(HPMC) u nymrynaH, B HacTosIiee Bpems
paccMaTpUBaIOTCs Kak Oonee
CTaH/IaPTU3UPOBAHHBIE  AIbTEPHATUBBI  JUIA
KaIlCyJIbHBIX 000JI04eK OJaronaps UX BBICOKOM
(hUBUKO-XUMHYECKOM CTaOWIBHOCTH,
BOCIIPOM3BOJMMOCTH CBOMCTB U HOPMAaTUBHOMN
npuemsieMoctd. OJHAKO JaHHbIE MaTepHalbl
XapaKTepu3ylTcs 00see BBICOKOH CTOMMOCTBIO
MPOM3BOJICTBA M OrPAaHUYEHHOH CBHIPHEBOM
JOCTYITHOCTBIO B OTAEIBHBIX PETHOHAX.

CJIOKHBIX TEXHOJIOTHYCCKHUX

CoBpemeHHbIE 0030p5I TEXHOJIOT U
PacTUTENBHBIX Karcym JIOTIOJTHUTEITEHO
MOATBEPKIAIOT, YTO CHCTEMbI Ha OCHOBE
KapparmHaHa, ajblMHaTa W  IPOU3BOJHBIX
LEJUTIONIO3BI obnanarot Pa3IMYHBIMH

MIPEUMYIIECTBAMHU U OTPAHUYCHUSIMH, OCOOEHHO
B OTHOIIGHMH  KHUCJIOpPOgHOro  Oapbepa,
MEXaHUYECKON MPOYHOCTH M COBMECTUMOCTH C
TUNO(QUIEHBIMU aKTUBHBIMU
dapmanepruueckumu  uHTpenueHramu  (API).
Takum oOpa3om, BBIOOp MaTepuana Bcerjaa
3aBUCUT OT KOHKPETHOTO TMPUMEHEHUS |
JIOJDKeH y4YUThIBaTb HE TOJBKO  (PU3UKO-
XUMUYECKUE CBOWCTBA, HO W TPOMBIIICHHYIO
pearn3yeMocTb M HOPMATHUBHBIE TpPeOOBaHUS
[47].

B LEIOM HAMEIOIIHECS JaHHbIE
CBUJICTEIBCTBYIOT O TOM, UTO KallCyJIbHbIE
CUCTEMbl HAa OCHOBE TalMOKH  CIIEyeT

paccMaTpuBaTh Kak 4acTb 0oJjiee IIHPOKOTO
CIEeKTpa  PACTUTENBHBIX  BCIOMOTraTeJbHBIX
MaTEpUajoB, a HE Kak NpSIMYI0 3aMEHy
CYLIECTBYIOIUM TeXHOJOoruaM. Mx nanpHeiee
pasBuTHE TpeOyer CUCTEMATUYECKUX
CPaBHUTEJbHBIX MCCIEIOBAHUMN, HAlPaBIEHHBIX
Ha  OHEHKy  coBMmectumMoctu c APl
J0JATOCPOYHOI CTaOMIIBHOCTU u
MacITabupyeMOCTH MPOU3BOJCTBA B YCIOBUSX
(dhapmarnieBTrueckux cranmaptTor GMP.

JUis OOBEKTUBHON OLEHKU NEPCHEKTUBHOCTH
TalMOKW B KayecTBE Marepuana A MATKUX
Karcyn HEOOXOJUMO paccMOTpETh €€ B
CpPaBHEHMM C JPYTUMH pPaclpOoCTPaHECHHBIMU
pPacTUTENbHBIMU  IOJMMEPHBIMU  CHCTEMaMH,
UCIOJIb3yEMbIMU B (apmManeBTHYECKON
TEXHOJIOTHH. Paznuunsie MIOJINMEPBI
JEMOHCTPUPYIOT ~ HEOJAMHAKOBBIH  YPOBEHb
TEXHOJIOTHYECKOU 3pEeIOCTH,
BOCIIPOU3BOJMMOCTH U PEryJIsTOpHOI
MOJAJIEPIKKH, YTO ONPEIEIISIET UX IPUMEHUMOCTD
B NPOMBIIUIEHHOM IPOU3BOJCTBE KalCyJIbHBIX
bopm.

B cBA3u ¢ 3TUM HpoOBeleH CpaBHUTEIbHBIN
aHAJIN3 OCHOBHBIX PACTUTENBHBIX MOJIUMEPHBIX
CUCTEM, IIPUMEHSEMBIX WM PacCMaTPUBAEMBIX
JUIS  CO3JaHUsl KalCYJIbHBIX oOonoyek [48].
(Tabnuma2).

Ta6auma 2 - CpaBHI/ITCHLHaﬂ XapaKTCPpUCTHKA TAlTMOKH U AJIbTCPHATUBHBIX PACTUTCIBHBIX IMOJUMEPHBIX CUCTEM JIA

KarcynbHBIX 000J0UYEK

Ne | TMMoammepHasi cucrema OcHoBHbIE OcHoBHBIE dapmaneBTHYECKAS
NpenMyIlecTBa OrpaHnyveHust 3HAYMMOCTH
1 | Tonuoka buopasnaraemocts; BapunabensHOCT IlepciekTUBHBIN
(MoanpUIHMPOBAHHBIH JIOCTYIIHOCTb  CBHIPbsI; | (PU3UKO-XMMUYECKUX Marepuan UL
KpaxmaJ) YIOBJIETBOPUTEIILHBIE CBOICTB; pa3paboTku
IUIEHKOOOpa3yomye YYBCTBUTEJIBHOCTh K | PACTHTENIBHBIX  KallCyl
CBOMCTBa; MpuemiieMasl | BIaXXHOCTH; JIC. Tpebyet Banuoanuu
3JaCTUYHOCTD OorpaHUYeHHas coBmectumoctu ¢ API,
BOCIIPOHM3BOJIUMOCTh CTaH/IapTU3alnuT u
KOHTPOJIS
CTaOMIIBHOCTH.
2 | Hydroxypropyl Bricokas ¢usuko- | bonee BeIcoKasi | Hambonee
methylcellulose (HPMC) | xumnueckas ce0ecTONMOCTb; CTaH/IapTU3UPOBAHHAS
CTaOHUJIBHOCTD; orpaHUYeHHast HereJaTHHOBasl CHCTeMa
BOCIIPOHM3BOJIUMOCTh «HATHBHOCTB)» CBIPbS KarcyJIbHbIX 000J109eK
CBOIICTB; pa3BuTas
perynaropHas 6a3a;
HIMpOKast
coBMecTUMOCTh ¢ API
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3 | Pullulan Bricokue  GapbepHble | Beicokas crommocts; | [IpuMensercs B
cBoifcTBa 10 | orpaHUYCHHAs CIICLIHANIM3UPOBAHHBIX H
OTHOIICHUIO K | IOCTYIHOCTb CBIPBS HpEeMHUaIbHBIX
KUCIIOPOY; (apMaleBTHYECKHX  H
IPO3PavYHOCTE; HYTPHLEBTHYECCKUX
CTaOWIIbHBIC HPOIYKTaX
IJIEHKOOOpasyrommue
XapaKTePUCTUKH

4 | Alginate BbuopaznaraemocTs; UyscTtBUTENbHOCTE K | Mcnone3yercs B
MSITKHE YCIOBHS | HOHHOMN cpene; | cucreMax
reneoOpa3oBaHus; HECTaOMIIBHOCTD TeNisl; | KOHTPOIHPYEMOM
OHUOCOBMECTUMOCTD pHCK JIOCTaBKH, TpebyeT

HEKOHTPOJINPYEMOTO OINITHMH3ALIMH COCTaBa
BEICBOOOXIeHUT API

5 | Carrageenan PacturensHOE OrpannucHHAs OrpanuueHHOE
HPOUCXOK/ICHHE; MexXaHH4YecKast NpHMCHCHUE B
BBIpa)KCHHBIC MPOYHOCTE; KalCYJIBbHBIX CHCTEMaX,
reseo0pasyronue YYBCTBUTEIBHOCTE K | NPEHMYIIECTBEHHO
cBoifcTBa YCIIOBHSIM CPEIIbI BCIIOMOTaTeIIbHBIC

TEXHOJIOTHH

Pe3y.]'IBTaTI>I CpaBHHUTCJIIBHOI'O aHaJIM3a ,[[aJIBHCfIIHeFO Pa3BUTHA PaCTUTECIIbHBIX

MOKa3bIBAIOT, YTO KaXJas W3 PACCMOTPEHHBIX  KAarCyJIbHBIX TEXHOJOTHIA.

IMOJIMMEPHBIX CUCTEM OGJ’I&JI&CT B Kazaxcrane pacTeT UHTEPEC K CO6CTB€HHOMy

cnenu(uyeckuM HaOOpOM TIPEUMYIIECTB H
orpanMueHuii. B omimuMe OT  BBICOKO
CTaHJApTHU3UPOBAHHBIX CHCTEM Ha OCHOBE
HPMC wu pullulan, tammoka xapakrepusyercs
Oonpleld  BapuaOCIIBHOCTHIO  CBOWCTB, YTO
TpeOyeT  JOMOJIHUTENbHOW  ONTHMHU3ALUHU
TEXHOJIOTUYECKUX MapaMeTpoB. B To ke Bpems
€e HKOJIOTMUEeCKasi HalpaBJICHHOCTb U ChIpbeBast
JOCTYITHOCTh  ()OPMUPYIOT  MOTCHIHAT IS

(dapManeBTHYECKOMY  MPOU3BOJACTBY,  UTO
CBSI3aHO C HEOOXOAMMOCTBIO  YKPEIICHHS
JeKapcTBeHHON Oe3omacHocTH. [lo  JgaHHBIM
InBusiness [49], B nepgoii mosoBune 2024 rona
UMITOPT (hapMarieBTUIECKON MPOIYKIIUU BBIPOC
Ha 56 %, coctaBuB 19 000 TonH (Ha 1,06 Mupa
JIOJLL.). I[Io pmawwemM ['ocymapcTBeHHOTO
peectpa nekapctBeHHBIX cpeactBs PK [50], u3
6947 3aperucTpupoBaHHBIX TIpenaparoB 8,3 % -
KarcyJsbHbie ( puc.4).

CTATUCTUKA KAIICYJIBHEIX JIC M3 OBIEIO
YUCJIA JIC, 3APEITMCTPUPOBAHHEIX B PK

KancyneHse JIC
8%

Beero JIC
92%

Pucynox 4 - Jlons xancynabHBIX IpenaparoB Ha peiHke PK

79

ISSN 3006-0818 / ISSN 2310-6115 (online)



TEXHOJIOTMA PAPMALIEBTUYECKOI'O ITPOM3BOACTBA

Cpenu MIPOU3BOUTENEH KarcyJbHbIX

Ucnanus- 8 %, namee: Poccus, CroBeHwus,

npernaparoB, mpejactaBieHHbIx Ha pbiHke PK, Tlombma, berapycs (pucyHok 5)

muaupyroT: Wuaus - 16 %, Kazaxcran - 12 %,

CTATUCTUKA TTO CTPAHAM NMPOUN3BOOAUNTEJIAM

Huapepnangbi

1% OcTanbHbie

AB‘;:/p“n TaneaHb Bonrapiin
0. 9
= 1% Cnoeakusa
L’Ci‘”"—‘ Yunun 1%
29 1% Pyl»;n;r—lmn
NaTeuna A\ g

2% g

Npnangwsn “

2

MakucrtaH ’=

3%

DpaHumsa ’

3% v

YkpauHa
3%

Lisevinapus
4%

CTpPpaHbI

KazaxcTtan
N 12%

Ncnanua
8%

Monewia
4%

Benapycs
4%

CnoseHun
5%

6%

Pucynok 5 - CTpykTypa IMIIOpTa KarcyisHBIX mpenapatoB B PK mo ctpaHaM-mocraBmukam

OTteuecTBEHHBbIE MPOM3BOAUTENIN KAICYJIbHBIX
JICKapCTBCHHBIX TIPENapaToB MPEACTABICHBI B
Tabimue 3.

Ta6auna 3 - OreyecTBEeHHBIE IPOM3BOANUTENH KAINICYJIBHBIX IIPENapaToB

Ne OteyecTBeHHbIE MPOU3BOAMTENN %

1 HoGen 58 %

2 TK ®upma Axtobe 17%

3 Xumbapm 12 %

4 A6u Nopaxum ['moban Dapm 10 %

5 Bupa ®apm 3%

PCFI/ICTpaI_II/IOHHaH AKTHUBHOCTH Ha PBIHKE HpeﬂCTaBHeHHLIe Ha PHUCYHKE 7 JaHHBIC O
KarCyJbHBIX npemnaparoB B Kazaxcrane KalCyJIbHBIX JICKAPCTBCHHBIX cpeacTBax
OCTacTCA CT&6HJIBHOI>'I, qTo OTpaxacTt OTpaxXaroT MMPOLCHTHOC COOTHOILIICHHUEC
TOCTOSTHHBIH CIIpOC Ha JaHHYIO JICKAPCTBCHHYIO PAa3IMYHBIX WX BUOOB. .HI/I)II/IpyTOHII/Ie 103U
dbopmy. OnHako B peecTpe B OCHOBHOM 3aHUMAIOT KHUIIIEYHOPACTBOPHMBIE  KAICYIbI

NPUCYTCTBYIOT JKEIATHHOBBIC KaIlCyJbl, TOT/a
KaKk MATKHE J>KCJAaTHHOBBIE W PACTHTEIbHBIC
AHAJIOTH  TMPAaKTHYECKH  OTCYTCTBYIOT, YTO
yKa3bplBaeT Ha HE3alOJHEHHYIO PBIHOYHYIO
HuIry (pUCyHOK 6).

80

(20%), xancyibl IPOJIOHTMPOBAHHOTO JIEUCTBUSA
(15%) wu kamcynsl ¢ MOAMDUIIMPOBAHHBIM
BbICBOOOXKIeHUEM (14%).
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Pucynok 6 - Peructpannonnas auaamuka (2015-2025)

CornacHo maHHbBIM ['ocylnapcTBEHHOrO peecTpa  JKEIaTUHOBbIE, a  MSTKHE  JKEJIATUHOBBIE
JIEKapCTBEHHBIX CPEICTB PecniyOnuku  kancyinsl oduimanbHo oTcyTeTByroT [50].
Ka3zaxcraH, npakTH4ecKd BCe KalCylbl —

Kancyneic

copep>xaumme OTNO>KEeHHBLIM

MuHMuTaGneTkn & ssic6oXxkaeHnemMm

a% Nexapcresennan 8%

iy Popma Kancyne:
_ .

Kancyner,

Kancyne:
>skenaTnHoBLIe
3%

Kancyne:
cyGnrHrasaneHsie

Kancyneic 1%
nponoHruposaHHLIM
BeicBOoGoXaeHMeM
15%

Kancyne:
KULIeYHOPacCTEOPUME!

Kancynsic nop
Ans uurans
2%

Kancyns:
KMweuHopacTBOPMMLI
Kancyneic ec
MoAandMUuMpOoBaHHBIM 1% NpPonoHrMposaHHbIM

ancyne:
BLicEO6OKASHMEM SOPREC BricBOGOKASHMEM
14 npononrnposanHoro Kancyne markme =i
%

Aencranna 11%

pesy Kancyne:

TEOPMMBL
PAsie

Knmuwew

Pucynox 7 - Tumnsl kancyn Ha peiake PK

3ak/oueHue CHHU3UTh UMITOPTHYIO 3aBUCHUMOCTh U YKPEIHUTh
PacTutenbHbIC Kamcyasl - CTpaTerndeckoe (apMmareBTHYeckyo Oe3omacHocTh  [54,55].
HampaBicHue pa3BuThs orpaciu [52]. Msarkue IIpoBefeHHBIH aHaMM3 TIOOATBHOTO PHIHKA
KarCyJIbl u3 TaMOKA OOBEUHSAIOT ~ MSTKHX KarCyJsl MOKa3bIBAET YCTOWUYHMBBIA POCT
TEXHOJOTUIHOCTD, 9KOJIOTMYHOCTh, cerMeHTta: mo jgaHHbiM Grand View Research,

JOCTYITHOCTh ChIpbSi W cooTBercTBUEe Clean- Precedence Research, GMI Insights u apyrux
label. Osxwumaercs, uro B Omwkaiiiue 3—5 JeT  aHAJIMTHYECKHX areHTCTB, MHPOBOW PBIHOK
pacTUTENbHBIC KalCyJabl 3HAYUTENbHO ycmiar «Soft capsules» nemonctpupyer CAGR Ha
Mo3UIMU, oco0eHHo B cermeHTax BAJloB m  ypoBHe 6-7 %, yBenuuumBasch Kak 3a CYET
byuknuonanbHoro  murtanms  [53]. Jns  dapmameBTHUeckoil oTpaciauM, TaK M 3a CYET
Kazaxcrana pa3BUTHE COOCTBEHHOTO  CTPEMHUTENBHOTO pa3BuTHUs pbiHka bAJlos. [Tpu
MPOM3BOJICTBA MSTKHX KallCyJd - BO3MOXXHOCTH 3TOM pacTeT CIHpOC Ha  HEreJaTHHOBBIE,
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pacTHTEIbHBIC aHaJIOTH, 00yCITOBJICHHBII
tpeHnamu clean label, »komormuHoCTEIO U
MOTPEOHOCTAMU  BETAHCKUX H  PEIUTHO3HO

OrpaHUYEHHBIX Tpymnn norpeduteneii. Ha ¢one

9TUX TPEHJOB TalMOKa BBIICIAETCA  Kak
HanOoyiee  TMEPCIEKTUBHBIA  PACTHTEIbHBIN
Mmarepuan  Omarozaps — YCTOHYMBOCTH K
BII&XHOCTM M TEMIlepaType,  BBICOKOM

3JIACTHYHOCTH, OTCYTCTBHIO BKyCa M 3alaxa, a
TaKkKe€ IOJIHOMY COOTBETCTBHMIO KOHIICIILIMH
HatypaipHocTH  [56,57,58]. Drto  cosmaer
YCIAOBUSL UL PACIHIMPEHHUS  IPUMEHCHHS
PACTHUTEIBHBIX MATKHMX KarCysl M MOCTEIIEHHOTO

BBITCCHCHUA TPpaAULIUOHHBIX KCIaTHUHOBBIX
dbopm B psge Hum. CuTyauus Ha pBIHKE
Kazaxcrana TaKkKe MOJTBEPKIAECT

aKTYaJIbHOCTb PAa3BUTHS PACTUTEIBHBIX KaIlCYIl.
Crpana uMIOPTHPYET 3HAYUTEIBHYIO YacTh
JICKApCTBEHHBIX CPEJICTB, BKIIIOYAs KAICYJIbHbIC
npenaparsl; Ipu 3TOM okoJio 8,3 % mpenaparos
B ['ocynmapcTBEeHHOM peecTpe MpelCTaBlICHbI B
KarcyJlbHOH (opme, HO NPaKTHUUECKU BCE U3
HUX TIPOM3BENICHBI HA OCHOBE jkeiartuHa. Jlos
OTCUYCCTBCHHBIX HpOI/IBBOIII/ITeJIeﬁ OorpaHn4cHa,
a MSTKHE PACTHUTEIbHBIC KaIlCyJbl MOJIHOCTHIO
OTCYTCTBYIOT B pEECTpe, YTO YyKa3bIBaeT Ha
HE3aTOJTHCHHYIO PHIHOYHYIO HUIIY U TIOTCHIIHA
pocTta JIOKaJbHOTO mpou3BojcTBa.  Ocoboe
3HaUYEHHUE MMEET JEeATENbHOCTh HEKOTOPBIX
OTEYECTBEHHBIX ITPOU3BOIUTENEH, KOTOPHIE yiKE
ocBomnn Bbimyck BAJ] Ha ocHoBe Macen B
MATKUX KallCyjlaxX H3 TalluOKH. 9t1oT mpuMeEp
JEMOHCTPHUPYET BO3MOXKHOCTH TMPAKTUYECKOTO

BHCAPCHUA PaCTUTCIIbHBIX TEXHOJIOTHI B
YCIOBUAX OTCYCCTBCHHOT'O PBIHKaA u
MOATBCPIKAACT MEPCICKTUBHOCTDH TaKHuX

pCIHGHI/Ifl KakK IJid UMIOPTO3aMCIICHHA, TaK H
JJIL paCIUPCHUSA aCCOPTUMCHTA OTE€YECTBEHHOM

0COOEHHOCTEH  MO3BOJISIET  cPopMyIHPOBATH
CJIEIYIOILME BBIBOJIBI:

— I'moGanpHBII  PBIHOK ~ MSTKHX  Karcyin
BCTYIAeT B dbazy TEXHOJOTUYECKON
nuBepcuduKanuy, rjae pacTuTenbHbIC
MaTepuagbl  CTAHOBSTCS  CaMOCTOSITENbHBIM
HalpaBJICHUEM  Pa3BUTHUS,  OMNEPEIKAIOIINM

TPaJULIMOHHbIE KEJIATUHOBBIE (POPMBI.

— Tammoka o06namaeT KOMIUIEKCOM (DU3HKO-
XUMHUYECKUX CBOMCTB, KOTOpBIA JEJIaeT €€
NEPCHEKTUBHBIM KaHJIUAATOM Ui IIHPOKOrO
UCIOJIb30BaHUS B  INPOU3BOACTBE  MSATKUX
KaIcyJj, BKJIIOYas JIEKapCTBEHHbIE (QOPMBI U
BA /b1

— Kazaxcranckuil ¢apmaneBTHYeCKH PBIHOK
J€MOHCTPUPYET  OOBEKTHUBHBIM  CcHOpoc  Ha
JIOKaJIN30BaHHBIE TEXHOJIOTHH
KaIlCyJIMpPOBAaHUSA, YTO OOYCIIOBJIEHO BBICOKOM
J0JIen MMIIOpTa 51 OTCYTCTBHEM
OTEYECTBEHHOI'O IPOU3BOJACTBA PACTUTEIbHBIX
MSATKHX Kamcyl.

— OmnsIT OPENIPUIATHA  HOATBEP)KIAET
IPUMEHUMOCTh TAIIMOKOBBIX MSTKHX KamcCyll B
OTEUYECTBEHHBIX YCIOBHUSX, YTO OTKpBIBAET

BO3MOKHOCTH MaciTabupoBaHUs
MIPOM3BOJICTBA U PACHIMPEHUS] aCCOPTUMEHTA
OTEYECTBEHHBIX HYTPHLIEBTUYECKUX U

(hapmaleBTUUECKUX MPOJYKTOB.

HOJ’Iy‘-ICHHBIG PE3YJIbTAaThl CBUACTCIBLCTBYIOT O
3HAYUTCIIbHOM IOTCHOHUAIC PAaCTUTCIIBHBIX
KalCyJIbHBIX TGXHOJ’IOFI/IfI, BKJIr04asi CHCTCMBbI
Ha OCHOBE TallMOKH. BwmecTte ¢ TeMm JJIsA

IOIHUPOKOTO MMPOMBIIIJICHHOT'O BHCOPCHUA
HeO6XO,[[I/IMBI I[aﬂbHeﬁIHHe HUCCIICAO0BaHUs,
HAIIpaBJICHHBIC Ha  OLCHKY CTa6I/IJ'II)HOCTI/I,

coBMecTuMocTH ¢ API, GuodapmarieBTHUECKUX

XapaKTEPUCTHK u 9KOHOMHYECKOM

(hapmaneBTHIECKOH MPO/YKIIHH. s dexTuBHOCTH o CPaBHEHHUIO c

Takum  00pasoM, — WHTerpaibHas — OLCHKA  cymiecTBYIOMMMMU HerelaTHHOBBIMH

TNOCANBHBIX  TCHACHIMI M PETMOHANBHBIX  yarcymbHBIMH CHCTEMAMIL.
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PHARMACOLOGICAL AND PHARMACOKINETIC JUSTIFICATION FOR THE
DEVELOPMENT OF AN INTRANASAL GEL WITH CLONIDINE HYDROCHLORIDE

Toktarkhan Y.B.!, Datkhayev U.M!, Raganina K.T.'*, Talkimbayeva N.A.!, Karibayev K.R.2,

Tleubayeva M.L.!, Zhandabayeva M.A.!
! Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
’Kazakh-Russian Medical University, Almaty, Kazakhstan

Introduction. Arterial hypertension remains an urgent medical and social problem requiring the development of fast-
acting and effective dosage forms. Clonidine hydrochloride is a promising active pharmaceutical substance due to its
pronounced central antihypertensive activity and favorable physico-chemical characteristics.

Materials and methods. The analysis of literature data on the pharmacodynamic and pharmacokinetic properties of
clonidine hydrochloride, as well as biopharmaceutical aspects of intranasal drug delivery and modern approaches to the
development of nasal gel forms is carried out.

Results. It has been established that the intranasal route of administration can promote faster intake of the active substance
into the systemic circulation due to high vascularization of the nasal mucosa and the absence of a "first pass" effect. It is
assumed that gel dosage forms may have advantages related to an increase in contact time with the mucous membrane, a
potential decrease in mucociliary clearance, and the possibility of controlled release of the active substance.

Discussion. The data obtained confirm the biopharmaceutical validity of intranasal delivery of clonidine hydrochloride
and its advantages over traditional routes of administration. The use of gel systems partially eliminates the limitations of
the nasal pathway associated with rapid clearance and absorption variability, which makes this approach promising for
the creation of fast-acting antihypertensive drugs.

Conclusion. Clonidine hydrochloride is a reasonable candidate for the development of a nasal gel. The development of
this dosage form represents a theoretically substantiated and promising direction aimed at improving the efficacy and
onset of antihypertensive therapy.

Keywords. Pharmacology, pharmacokinetics, clonidine hydrochloride, nasal gel, dosage form

OAPMAKOJIOTUYECKOE 1 ®PAPMAKOKMHETUYECKOE OBOCHOBAHUE PA3PABOTKU
NHTPAHA3AJIBHOI'O I'EJIA, COAEPXAILEI'O KIIOHUJIMHA I'MIPOXJIOPU/]

Toxrapxan E.B.!, larxaes Y.M.!, Paranuna K.T.'*, Tankum6aena H.A.!,
Kapu6aes K.P.2, Tney6aesa M.I.!, Kanna6aea M.A.!
Kazaxckuii nayuonanvnwiii meduyunckuti yuusepcumem umenu C.J].Acenouaposa, Anmamot, Kasaxcman
’Kazaxcmancko-Poccutickuti meduyunckutl yuusepcumem, Aamamut, Kazaxcman

Beenenne. AprepuanbHas THUICPTCH3MsI OCTACTCS aKTYaJbHOW MEIMKO-CONMAIBHON TMpoOieMol, TpeOyrolei
pa3paboTku OBICTPOACHCTBYIOMNX M A(P(EKTHBHBIX JeKapCTBEHHBIX (GopM. KIoOHMIMHA THAPOXJIOPHI MPEACTABISIET
co00if  TEPCIEeKTUBHOE AaKTHBHOE (DapMaleBTUYECKOC BEIIECTBO  OJarofaps  BBIPAXKEHHOW  ICHTPaIbHOU
AHTHTUIIEPTCH3UBHOW aKTUBHOCTH U ONarONPHUATHBIM (PU3HKO-XMMHICCKIM XapaKTePUCTUKAM.

Marepuaabl u Metoabl. [IpoBejeH aHaNW3 JHUTEPATYPHBIX ITAHHBIX, MOCBANICHHBIX (DapMaKOAHMHAMHYCCKUM |
(hapMaKOKMHETUYECKIM CBOWCTBAM KIIOHHIWUHA THIPOXJIOpUIA, a Takke OuodapMaleBTHYSCKUM —acleKTaM
HWHTpaHA3aILHOW JOCTaBKH JICKAPCTBEHHBIX CPEICTB W COBPEMEHHBIM IIOAXOJAM K pa3paboTKe Ha3albHBIX TelCBBIX
dopm.

Pe3yabrarbl. YCTaHOBICHO, 4YTO WHTPAHA3aJNbHBIH ITyTh BBEACHHS MOXET CIOCOOCTBOBATh Ooliee OBICTPOMY
MOCTYIJICHHIO JCHCTBYIONIETO BEIIECTBA B CUCTEMHBIN KPOBOTOK 3a CUET BHICOKOM BACKYIISIPU3AIIUH CITM3UCTON 000JIOUKH
HOCA W OTCYTCTBHS 3P deKTa «ImepBoro nmpoxokacHus». [Ipeamnonaraercs, YTo rejieBbie JICKAPCTBEHHbBIC (DOPMBI MOTYT
o0nanaTh TMPEUMYIECTBAMH, CBS3aHHBIMH C yBEJIMYCHHEM BPEMEHH KOHTAKTa CO CJIM3UCTOH OO0OJIOYKOM,
MOTCHIHMAJIBHBIM CHHXXCHUEM MYKOIWIIMAPHOTO KIWPEHCA MW BO3MOXHOCTBIO KOHTPOJIHUPYEMOTO BI)ICBO60)K}1€HI/I$[
AKTHUBHOT'O BeHIICCTBA.

O6cy:xnenue. IlomydeHHble JaHHBIE MOATBEPKIAIOT OMOdapMareBTHIECKyl0 OO0OCHOBAaHHOCTh HMHTpaHa3ajJbHOU
JIOCTaBKH KIIOHUJWHA THIPOXJIOPUIA W €€ NPEUMYIIECTBA MO CPABHCHHWIO C TPATUIMOHHBIMH ITyTSIMHU BBCICHUS.
Hcnonp30BaHue TEIEBBIX CHCTEM IMO3BOJSICT YACTHYHO HHUBEIHPOBATH OTPAHWYCHUS HA3aJILHOTO ITYTH, CBS3aHHBIC C
OBICTPBIM KJIIMPEHCOM M BapHa0EIbHOCTHIO aOCOPOIUH, YTO JeNaeT JaHHBIH MMOIXO0J MEPCIEKTUBHBIM IS CO3IAHUS
OBICTPOACHCTBYIOIINX aHTUTUIICPTCH3UBHBIX IPEIIapaToB.
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3akaiouenne. KiloHUIMHA THAPOXIOPH] SBIAETCS OOOCHOBAaHHBIM KAaHIMIATOM MU Pa3pabdOTKH HA3aJbHOTO TeI.
Co3maHne MaHHOW JIEKapCTBEHHOH (OPMBI TPENCTaBIsAeT cO000 TeopeTHyeckd OOOCHOBAHHOE IIEPCIIEKTHBHOE
HalpapJieHHe, HallPaBJIeHHOE Ha ITOBHINICHHE () ()EKTHBHOCTH U CKOPOCTH JSHCTBUS AHTUTHIICPTECH3UBHOI Teparnu.

KunroueBble ciaoBa: dapmakonorus, GpapMakOKHHETHKA, KIOHHIWHA THAPOXJIOPUJ, Ha3ajbHBII Tellb, JEeKapCTBEHHAs

¢dopma.

KIIOHUIWH I'MAPOXJIOPUAIHIH MTHTPAHA3AJIB/AbI I'EJIIH O3IPJIEVIIH
OAPMAKOJIOTUAJIBIK X KOHE ®PAPMAKOKNHETUKAJIBIK HEI'T3IEMECI

Toxkrapxan E.B.!, Jlarxaes Y.M.!, Paranuna K.T.'*, Tankumoaena H.A.!,
Kapu6aes K.P.2, Tuney6aesa M.W.!, anna6aesa M.A.!

IC K. Achenduspos amoinoaser Kazax ynmmoix meduyuna ynueepcumemi, Aimamot, Kazaxcman
’Kasaxcman-Peceti meduyunansix ynusepcumemi, Anmamot, Kasaxcman

Kipicne. ApTepusiIbIK THIIEPTEH3HUA T3 9CepP €TETiH KOHE THIMII JOpuTiK (opManapasl 93ipiaeymi Tajlam eTeTiH 03eKTi
MEMIMHAIIBIK-9JIEYMETTIK Mpobiema 6oJbin Kana Oepeni. KimoHnanH ruapoxiopuai alKelH OpPTabIK THIEPTEH3USFA
Kapchl OeJlCeHIuNiri MeH KoJlaiiabl (U3MKa-XMMUSUIBIK —CHIATTamMajlapbl apKachlHAa IEpCHeKTUBAIBl  OeJCceH i
(hapMaIleBTHKAJIBIK 3aT OOJIBIN TaObLIAbI.

Marepuanaap MeH aaicrep. KIOHMIMH THAPOXJIOPUIIHIH (apMaKoIUHAMHKAJIBIK >KoHE (papMaKOKHHETHKAIBIK
KacheTTepiHe, COHAai-aK ASPUIIK 3aTTaplbsl MHTPaHa3alblbl XKETKI3yAiH OnodapMaleBTHKANBIK acleKTUIepiHe kKoHe
HMHTPaHa3aJIbIbl Tellb (hOPMAIaPbIH JAMBITYIBIH 3aMaHAy! TOCUIICPIHE apHAIIFaH 91c0H JepEKTepre Tauaay Kacaibl.
HoTuxenep. iHTpana3anbIbl €HI13Y 5KOJIBI MYPBIH IIBIPHIITH KaOBIFBIHBIH XKOFaphl BACKYILIPH3ALMACHI )KoHE OaybIpliaH
"OipiHIIiTiK eTy" ocepiHiH OOIMayBl apKBUIBI OSJICEH/I 3aTTHIH KYHENiK KaH aFbIMBIHA Te3ipeK eHyiHe BIKIMaJ eTeTiHi
AHBIKTAJABL. [eNbIiK Topitik opManap MIBIPEIITH KaOBIKICH OailiIaHbIC YaKbITHIHBIH YJIFAObIHA, IIBIPBIIITH KAOBIKTHIH
KIUPEHCIHIH BIKTUMAlI TOMEHIIEYiHEe >XoHE OeJCEeHIl 3aTThIH OaKpUIAHATHIH INBIFAPBUTY MYMKIHZITiHE OailaHBICTHI
ApPTHIKIIBUIBIKTAapFa He 00Mybl MYMKIH JeT O0IDKaHyza.

Taakpuiay. Hotmxenep KIOHUAWH THAPOXJIOPUAIH MYPHIHIMIUTIK JKETKi3yAiH OHO(hapMarieBTUKAIBIK HeT13IUTITIH jKoHEe
OHBIH JSCTYPJIi €HTi3y JKOJIIApPhIMEH CAJIBICTBIPFAaH/a apThIKIIBUIBIKTAPBIH pacTaiasl. [enpaik sxyhenepai nainanany
KBUIaM KIIMPEHCIIEH KOHE CIHIpYIiH e3reprimririMeH OaiaHbICTBI MYPBIH JKOJIBIHBIH ILIEKTEYJepiH imriHapa
TEHeCTIpyre MYMKIiHIIK Oepenmi, Oy TocLil Te3 ocep eTETiH TMIepTEeH3UsFa Kapchl NpernaparTapibl jkacay YIIiH
MepPCIIEKTHBAIBI €TE/].

KopbIThinabl. KiloHUANH THAPOXIIOPU/L HAa3aIb/bl TeNb/l d3ipiey YIIiH FhUIBIMHU TYPFBIIAH HETi3[elreH YMITKep Jer
KapacTeIpyFa Oomanpl. by mopimik Typai skacay THIIEpTEH3USFa Kapchl TEPANUSHBIH THIMAUITT MEH >KBUIIaMIBIFBIH
apTTBIpyFa OaFbITTAIFaH TEOPHSUIBIK HET13/Ie/ITeH NePCIICKTHBANIBIK OAFbIT OOMBIT TaObLIa bl

Tyiiinai ce3nep. @apmakonorus, papMakOKHHETHKA, KIOHHIWH THAPOXJIOPUI, MYPBIHFA apHAJIFaH rejb, JOPiiK TYp.

Introduction pharmacotherapeutic approaches, a number of

DOAPMAILIVISL KASAXCTAHA

Arterial hypertension is one of the leading causes
of death from diseases of the cardiovascular
system and occupies a significant place among
socially significant pathologies. According to the
World Health Organization, the number of
people suffering from hypertension is about 1.4
billion worldwide. At the same time, the
prevalence of hypertension continues to increase
steadily on a global scale.

In this regard, healthcare systems in various
countries give priority attention to the prevention
and treatment of hypertension, implementing
comprehensive programs aimed at optimizing
drug provision, improving drug therapy and
correcting modifiable risk factors. These
measures are aimed at reducing premature
mortality and reducing the socio-economic
burden of the disease.

Despite the availability of a wide range of
antihypertensive drugs and a variety of
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unresolved problems remain, including the
development of adverse drug reactions,
variability in therapeutic efficacy and limited
bioavailability of individual drugs. This makes it
urgent to search for new dosage forms and
methods of delivering active substances that
enhance effective and safe therapy.

According to current European and American
clinical guidelines, antihypertensive drugs are
classified into main groups, including
angiotensin-converting enzyme inhibitors (ACE
inhibitors), angiotensin II receptor blockers
(ARBs), calcium channel blockers (CCBs), -
blockers, and thiazide diuretics, as well as
additional agents (o-agonists, aj-adrenergic
blockers, non-thiazide diuretics, vasodilators,
and nitrates) [1].

Among antithypertensive drugs, central-acting
drugs that reduce the activity of the sympathetic
nervous system occupy a special place. In

ISSN 3006-0818 / ISSN 2310-6115 (online)
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particular, central a,-agonists reduce the release
of catecholamines in the central nervous system,
which leads to a decrease in sympathetic tone
and, as a result, to a decrease in blood pressure.
[2-4]

In clinical practice, one of the most well-known
representatives of this group is clonidine
(clonidine hydrochloride), which is widely used
primarily for the relief of hypertensive crises. In
addition to the hypotensive effect, the drug has a
number of other pharmacological properties
related to its effect on the central nervous system.
Clonidine is available in several dosage forms,
including immediate-release and prolonged-
release tablets, transdermal therapeutic systems,
and injectable forms. At the same time, different
dosage forms are not interchangeable in terms of
dose, which requires an individual approach to
the choice of therapy, taking into account the
patient's clinical condition [5].

Current trends in pharmaceutical development
are aimed at creating innovative dosage forms
with alternative routes of administration based on
both new and already known active
pharmaceutical substances, taking into account
biopharmaceutical characteristics. In  this
context, the development of intranasal dosage
forms capable of providing high bioavailability,
rapid onset of effect and a favorable safety profile
is of particular interest.

Given the high prevalence of hypertension and
the need to improve existing therapeutic
approaches, the development of intranasal forms
of antihypertensive drugs seems to be a
promising area that can expand the possibilities
of clinical practice.

The purpose of the review study is to conduct a
comprehensive analysis of the pharmacological
and biopharmaceutical characteristics  of
clonidine hydrochloride in order to substantiate
the prospects for the development of an
intranasal dosage form in the form of a gel.

Materials and methods

An analytical review of the scientific literature
devoted to the pharmacological and
biopharmaceutical aspects of the use of clonidine
hydrochloride, as well as the development of
intranasal dosage forms, has been conducted.
The literature search was conducted in
international and national databases (Scopus,
PubMed, Web of Science, and eLIBRARY)

covering the period from 2000 to 2025. The
following keywords and their combinations were
used: clonidine, intranasal delivery, nasal gel,
pharmacokinetics, antihypertensive therapy, and
drug delivery systems. The search strategy
employed boolean operators (AND/OR).

The analysis included original studies,
systematic reviews, and meta-analyses on the
pharmacodynamics, pharmacokinetics of
clonidine, the clinical efficacy  of
antihypertensive therapy, and the development
and evaluation of intranasal dosage forms.
Publications with insufficient evidence, duplicate
data, and works that do not correspond to the
subject of the study were excluded.

The analysis of the selected sources was carried
out using methods of systematization and
generalization of data, comparative analysis, as
well as a logical and structural approach in order
to identify key patterns and form a conceptual
model for the development of an intranasal
dosage form of clonidine hydrochloride.

Results
Pharmacodynamic properties
Clonidine hydrochloride (2-(2,6-

dichlorophenylamino)-2-imidazoline
hydrochloride), being an imidazoline derivative,
belongs to the class of centrally acting
antihypertensive substances. Despite the studied
mechanisms of its action, traditional oral and
parenteral routes of administration are associated
with the risk of sudden fluctuations in plasma
concentrations of the substance and pronounced
systemic side effects.

In this regard, the development of a dosage form
in the form of an intranasal gel seems
pathogenetically justified: high vascularization
of the nasal mucosa and the possibility of direct
transport of the active substance into the systemic
circulation (and potentially via the nose-to-brain
pathway) make it possible to achieve a
therapeutic effect at a lower dosage. This
provides a smoother pharmacokinetic curve and
a targeted effect on the structures of the medulla
oblongata, which leads to an inhibition of the
activity of the neurons of the vasomotor center
and a decrease in the sympathetic effect on the
cardiovascular system. As a result, spontaneous
efferent impulses at the level of preganglionic
sympathetic fibers are suppressed and at the same
time parasympathetic activity is enhanced by
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increasing the tone of the vagus nerves. The
formation of a pronounced and sustained
hypotensive effect is associated with a decrease
in cardiac output and total peripheral vascular
resistance, which leads to a clinically significant
decrease in blood pressure [6-7].
Pharmacokinetic characteristics

Absorption: When administered orally, clonidine
is characterized by rapid absorption with
maximum absorption occurring within 3-5 hours.
Prolonged-release dosage forms exhibit delayed
absorption kinetics with peak formation at a later
date within 4-7 hours. Transdermal therapeutic
systems ensure a uniform flow of the drug into
the systemic bloodstream for up to 7 days, while
the Cmax in plasma is formed 2-3 days after
application. The forms of immediate release are
characterized by a rapid onset of
pharmacological action (after 30-60 minutes) [8].
It is expected that the development of an
intranasal gel will reduce the time to reach
maximum concentration compared to oral forms
due to the high permeability of the nasal mucosa
and direct entry into the systemic circulation,
bypassing primary metabolism in the liver.
Distribution: According to research data, the
volume of distribution of clonidine averages 2.1
+ 0.4 I/kg, which indicates its pronounced ability
to tissue distribution. The high lipophilicity of
the molecule ensures effective penetration of the
drug through the blood-brain barrier and its
active distribution in the structures of the central
nervous system [9]. The degree of binding of
clonidine to plasma proteins varies between 20-
40%.

Metabolism: By the oral route of administration,
clonidine is involved in enterohepatic
recirculation processes [10]. The CYP2D6
isoenzyme plays a key role in extrarenal
clearance, its activity can vary significantly
under certain physiological conditions, for
example, during gestation [11]. The use of an
intranasal route of administration potentially
reduces the metabolic load on the liver
cytochrome system at the stage of primary
absorption.

Elimination.: About 40-60% of the clonidine dose
is excreted unchanged by the kidneys during the
first 24 hours. The half-life (T'2) varies between
6-20 hours. With impaired renal function, there is
a marked slowdown in elimination, in which the
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half-life can increase from 17 to 40 hours, which
increases the risk of toxicity [5].

Clinical potential of clonidine

Clonidine is an alpha-adrenergic receptor
agonist, traditionally used for the treatment of
hypertension. In recent years, it has been used for
off-label indications, mainly in psychiatry,
addiction medicine and anesthesiology. The
proposed mechanism of action of clonidine in
psychiatric practice is associated with the
suppression of central noradrenergic activity,
which leads to a decrease in sympathetic
hyperactivation. Additionally, its effect on
glutamatergic neurotransmission is discussed,
but these effects remain poorly understood and
have been confirmed by a limited number of
studies. The most reasonable direction of
clonidine use is the relief of withdrawal
symptoms. According to reviews of clinical
recommendations (2024), the drug can be used
for the withdrawal of opioids, alcohol and
benzodiazepines, however, the level of evidence
1n most cases is assessed as low or moderate, and
the recommendations are conditional [12],
clonidine is also used as adjuvant therapy for
anxiety disorders, sleep disorders and post-
traumatic stress disorder [13] However, data on
efficacy in these indications are limited, and
controlled studies are few, which does not allow
us to draw unambiguous conclusions about its
clinical significance.

Of particular interest is the use of clonidine in
neonatal abstinence syndrome (NAS). A
randomized clinical trial (2024) showed that
clonidine can be considered as a non-opioid
alternative: the duration of therapy was
comparable to morphine, however, additional
therapy was more often required in the clonidine
group. At the same time, short-term
neurobiological outcomes did not differ between
the groups [14]. Despite these data, the limited
sample size and lack of long-term observations
do not allow clonidine to be considered as a first-
line therapy, and its role in the treatment of NAS
requires further study.

Data on the use of clonidine in chronic pain
syndromes remain limited. According to the
Cochrane review (2022), topical use of clonidine
may help reduce pain in diabetic neuropathy,
however, the level of reliability of evidence is
assessed as low, and research results are

ISSN 3006-0818 / ISSN 2310-6115 (online)



TEXHOJIOTHUA ®APMALIEBTUYECKOTO TTPOU3BO/JICTBA

9l KA3AXCTAHA

DOAPMALIN

contradictory. There is currently insufficient
convincing data on other chronic pain conditions
[15].

Clonidine is generally well tolerated at
therapeutic doses, but its use is associated with a
number of dose-dependent side effects, including
hypotension, bradycardia, sedation, dizziness,
dry mouth, and increased fatigue. A significant
critical aspect is the risk of withdrawal syndrome
with abrupt discontinuation of therapy,
accompanied by the development of rebound
hypertension.

In case of clonidine overdose, the clinical picture
often has a phase character: at an early stage,
transient arterial hypertension associated with
peripheral stimulation of alpha-adrenergic
receptors may develop, after which central
effects prevail, including arterial hypotension,
bradycardia and depression of the central
nervous system. In severe cases, conduction
disturbances, respiratory depression up to apnea,
as well as comatose states and convulsive
syndrome may occur. Despite the severity of the
symptoms, observational studies indicate that
severe life-threatening toxicity is relatively rare
[16].

There is no specific antidote, and the treatment is
mainly supportive. The main measures include
ensuring the patency of the respiratory tract,
hemodynamic monitoring and correction of
disorders: atropine can be used for bradycardia,
infusion therapy and vasopressors for
hypotension. Naloxone is considered as an
auxiliary agent for respiratory depression and
consciousness, however, its use requires caution
due to the risk of paradoxical hypertension.
Hemodialysis is not an effective method of
clonidine elimination [17].

Thus, clonidine has broad but ambiguously
proven clinical potential. Its use in withdrawal
disorders is most justified, while its use in mental
disorders and chronic pain is limited by
insufficient evidence. Given the safety profile
and risk of withdrawal syndrome, clonidine

administration requires an individualized
approach and careful monitoring.
Limitations of traditional routes of

administration

The effectiveness of therapy with traditional
dosage forms (oral, parenteral) is limited by a
number of biopharmaceutical factors. The key
problems remain the variability of systemic
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bioavailability and instability of compounds in
the  aggressive  environment of  the
gastrointestinal tract. The oral route of
administration is subject to intensive metabolism
during the first passage through the liver, which
not only reduces pharmacological activity, but
also dictates the need to increase dosage,
increasing the risk of systemic toxicity [18-19].
In relation to drugs with a narrow therapeutic
index, significant fluctuations in plasma
concentration (Cmax and Cmin) can lead to the
development of adverse events at the peak of
absorption and loss of therapeutic effect in the
elimination phase [20-21].

In addition, some compounds have high
structural plasticity or instability in physiological
environments that limit their therapeutic
potential in traditional forms, which stimulates
the development of alternative controlled-release
delivery systems.

The pharmacokinetic predictability of standard
forms is further complicated by interindividual
variability ~ determined by the genetic
polymorphism of enzymes, the patient's age and
the state of the excretory organs [22]. The clinical
limitations of injectable routes of administration
include invasiveness, the risk of local infectious
complications, and the need for qualified
personnel, which complicates their use in
outpatient settings [23]. The compliance factor
(adherence to therapy) 1is of particular
importance. The need for frequent
administration and the complexity of dosing
regimens in chronic conditions significantly
reduce the effectiveness of treatment, especially
in elderly patients [24].

Existing barriers from side effects to delayed
clinical response encourage the development of
alternative controlled-release and prolonged-
release delivery systems capable of providing a
stable therapeutic profile and improving patients'
quality of life.

Scientific justification of intranasal delivery
The intranasal drug delivery route relies on the
unique morphophysiological characteristics of
the nasal cavity, which has an extensive mucosal
surface (about 150-160 cm?) and a dense network
of capillaries. A thin layer of multi-row

cylindrical epithelium provides high
permeability to lipophilic molecules, which
include clonidine, allowing therapeutic

concentrations to be achieved in the systemic
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bloodstream bypassing the gastrointestinal tract
and portal blood flow. This eliminates the effect
of "first pass" through the liver and presystemic
degradation, increasing the absolute
bioavailability of the drug and ensuring a rate of
effect comparable to intravenous administration
[25].

Of particular importance for neuropharmacology
is the possibility of direct transportation of the
active substance to the central nervous system
(CNS) via pathways associated with the olfactory
(n.olfactorius) and trigeminal (n.trigeminus)
nerves. This nose-to-brain route allows drug
molecules to be deposited directly in the
structures of the brain, bypassing the blood-brain
barrier [26]. Such targeted delivery is a strategic
advantage for clonidine, whose main targets are
az-adrenergic receptors located in the locus
coeruleus region and the nuclei of the brainstem.
The direct effect on the central mechanisms of
modulation of sympathetic tone and pain
sensitivity makes it possible to minimize the
systemic concentration of the drug in blood
plasma. Clinically, this is reflected in a reduction
in the risk of severe systemic hypotension and
bradycardia, the most common side effects of
oral forms of clonidine. Thus, intranasal delivery
can contribute to a faster development of
systemic and central effects, potentially reducing
the effective therapeutic dose and improving the
safety profile of the drug in the treatment of acute
conditions such as hypertensive crises,
withdrawal syndromes or pain shock.
Technological and biopharmaceutical aspects
of nasal gel delivery systems

Gel dosage forms represent a promising platform
for creating nasal preparations with controlled
release kinetics. Unlike traditional aqueous
solutions and sprays, the exposure time in the
nasal cavity is limited to 15-30 minutes due to
mucociliary clearance, gel systems significantly
increase the contact time of the active substance
with the mucous membrane. The formation of a
viscous structure slows down the diffusion of the
drug substance in the matrix, increasing the
residence time of the drug in the nasal cavity and
ensuring its prolonged release, which promotes
uniform and prolonged entry into the systemic
circulation and potential nose-to-brain transport
[27]. Such a prolonged release profile is critically
important for drugs requiring the maintenance of
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a stable therapeutic concentration (steady-state),
which reduces the frequency of administration
and increases patient compliance [28-30].

The key advantage of nasal gels is their ability to
mucoadhesive, a physico-chemical interaction
with the mucin layer of the epithelium. The use
of  biocompatible  polymers  (cellulose
derivatives, carbomers, chitosan, etc.) promotes
the formation of hydrogen bonds and
intermolecular  interactions ~ with ~ mucus
glycoproteins [31-34].

Mucoadhesion not only reduces the clearance
rate, but also creates a local concentration
gradient of the active substance directly in the
absorption zone, which potentially increases its
absolute bioavailability and facilitates the
transport of molecules through the epithelial
barrier.

Modern gel matrices function as regulated
delivery systems, where the rate of release is
determined by the architecture of the polymer
network, its degree of swelling and viscosity.

Of particular scientific interest are "smart"
polymers that form in situ gels. Such systems are
introduced into the nasal cavity in the form of
low-viscosity solutions and undergo a phase
transition to a solid state under the influence of
physiological conditions: body temperature
(thermosensitivity) or the ionic composition of
nasal secretions (ionotropy) [35-38]. The use of
in situ technologies in combination with
mucoadhesive components makes it possible to
achieve a precise pharmacokinetic profile,
minimizing fluctuations in plasma concentration,
which i1s especially important for systemic
centrally acting drugs [39-42].

From a pharmaceutical technology perspective,
nasal gel formulations offer a number of
advantages that ensure their competitiveness:

— the ability to precisely modulate viscosity
depending on the therapeutic objective;

— stability of the active pharmaceutical
ingredient within the polymeric matrix;

— reduced risk of formulation leakage and
improved uniform distribution over the mucosal
surface, thereby minimizing local irritation;

— compatibility with modern dosing devices and
the possibility of incorporating permeation
enhancers and stabilizers into a single
multicomponent system.
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Thus, the gel form is a flexible and highly
effective platform for the development of
innovative nasal medicines capable of
overcoming biological barriers and optimizing
drug delivery to therapeutic targets.

Discussion

Pharmacodynamic synergy of clonidine and
intranasal gel delivery

Clonidine hydrochloride, being a highly active
selective agonist of central alpha-adrenergic
receptors, 1is characterized by a narrow
therapeutic index and a pronounced dependence
of side effects on peak plasma concentrations.
Traditional oral administration is associated with
the variability of presystemic metabolism and the
formation of an wunstable pharmacological
profile. The development of an intranasal gel
form makes it possible to form a depot of the
active substance directly on the nasal mucosa,
ensuring a controlled flow of the drug into the
systemic bloodstream and the structures of the
central nervous system. Stabilization of plasma
concentration and the absence of sharp peaks in
Cmax minimizes the risk of developing critical
bradycardia, sedation and orthostatic reactions,
and a gradual decrease in drug levels during the
elimination phase prevents the development of
"rebound" hypertension syndrome.

Having a low molecular weight and pronounced
hydrophilicity, while also exhibiting lipophilic
properties, clonidine hydrochloride is a suitable
candidate for intranasal absorption. However, the
absorption efficiency of liquid dosage forms is
limited by the high rate of mucociliary clearance.
The incorporation of clonidine into a
mucoadhesive gel matrix based on carbomers,
cellulose derivatives or sodium hyaluronate
allows prolonging the exposure time of the drug.
The mucoadhesive potential of the system
provides:

— a gradient increase in the local concentration
of the active substance in the absorption zone;

— intensification of passive diffusion through
the epithelial barrier;

— minimizing drug losses
nasopharyngeal drainage.

For clonidine, which is active in microdoses,
even a slight improvement in bioavailability
indicators can significantly reduce the course
dosage, reducing the cumulative toxic load on the
body.

by eliminating

The gel matrix acts as a multifactorial delivery
system, the parameters of which (polymer type,
degree of crosslinking, viscosity, and rheological
profile) allow precision modeling of release
kinetics. In the context of antihypertensive and
anxiolytic therapy, this ensures a transition from
immediate release to a maintenance phase with a
predictable "concentration-time" profile. Thus,
the intranasal mucoadhesive gel is not just an
alternative route of administration, but a
pathogenetically based delivery system that
provides a more physiological and safe control of
the pharmacodynamic effects of clonidine
compared to traditional dosage forms.

Central therapeutic potential and scientific
significance of the development

Synergy of the central action and the intranasal
pathway

Clonidine implements the hypotensive and
anxiolytic effect mainly through stimulation of
alpha-adrenergic receptors of the medulla
oblongata, suppressing the hyperactivity of the
vasomotor center. The intranasal route of
administration theoretically provides not only
systemic absorption, but also direct transport of
molecules into the structures of the central
nervous system through the olfactory and
trigeminal nerve pathways.

Although the main pharmacodynamic response
during nasal delivery is determined by systemic
blood flow, accelerated access to cerebral
structures ("nose-to-brain") can significantly
reduce the latency period of the effect. This
makes clonidine nasal mucoadhesive gel a
promising tool for emergency blood pressure
control and relief of acute neuropsychiatric
conditions.

Contribution  to  the
pharmaceutical technology
From a technological point of view, the
development of the nasal form of clonidine
hydrochloride makes a significant contribution to
the methodology of creating delivery systems
through mucous membranes. The use of modern
polymer matrices solves the fundamental
problem of nasal administration - rapid
elimination of the drug due to mucociliary

development  of

clearance. = The study of rheological and
structural-mechanical characteristics of
mucoadhesive  gels  expands  scientific

understanding of the behavior of polymer
systems in situ and forms a methodological basis
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for the development of similar delivery systems
for other low molecular weight hydrophilic
compounds.

Clinical and pharmacological significance and
personalization of therapy

The development of an intranasal form expands
the boundaries of the use of clonidine, offering a
solution to a number of limitations of traditional
therapy.

Intranasal administration of the drug allows to
partially bypass the metabolism of the first
passage through the liver, which potentially
increases the bioavailability of the drug and
provides a faster onset of pharmacological effect.
This is especially important in clinical situations
requiring rapid reduction of blood pressure.

A key advantage of intranasal gel formulations of
clonidine is the ability to transform its
pharmacokinetic profile from a "peak" to a
"plateau" pattern. Unlike oral forms, which cause
a sharp rise in plasma concentration associated
with episodes of severe sedation and postural
hypotension, controlled release from the
mucoadhesive matrix can contribute to a more
gradual achievement of therapeutic levels. This
is critically important for the prevention of
"rebound" hypertension syndrome and ensuring
stable blood pressure control throughout the day
while reducing the frequency of intake.
Contribution to personalized medicine
Modern medicine is increasingly focusing on
personalized treatment approaches that take into
account the individual characteristics of the
patient, including pharmacokinetic  and
pharmacodynamic  parameters, concomitant
diseases and the level of adherence to therapy.
The development of alternative dosage forms,
including nasal ones, can enhance the
individualization of pharmacotherapy. Intranasal
drugs can be especially useful for patients who
have difficulty taking tablet forms, for example,
with swallowing disorders, diseases of the
gastrointestinal tract, or the need for a rapid
therapeutic effect.

In addition, nasal delivery systems potentially
make it possible to more precisely adjust the
dosage of the drug, as well as adapt
pharmacotherapy to specific clinical situations.
The possibility of creating dosage forms with
different rates of release of the active substance

97

and different pharmacokinetic profiles opens up
prospects for the development of individualized
therapeutic treatment regimens.

In a broader context, the development of a nasal
dosage form of clonidine hydrochloride
corresponds to current trends in pharmaceutical
science aimed at creating innovative drug
delivery systems that increase the effectiveness,
safety and convenience of pharmacotherapy.
Conclusion

The analysis of the physico-chemical
characteristics of clonidine hydrochloride
confirms its high prospects as an object for
designing innovative delivery systems. The
combination of pronounced central activity with
a narrow therapeutic window determines the
need for a transition from traditional oral forms
to controlled release technologies. Based on the
generalization of biopharmaceutical data, the
scientific and practical feasibility of using the
intranasal route of administration of clonidine
has been established. This strategy allows not
only to neutralize the effect of presystemic
degradation in the liver, but also to realize the
potential of direct neurotropic transport ("nose-
to-brain"), which is critically important for
reducing the latent period of onset of hypotensive
and anxiolytic effects.

It is shown that one of the most promising
technological platforms for realizing these
advantages may be a mucoadhesive nasal gel.
Unlike liquid dosage forms, gel systems can
reduce the effect of mucociliary clearance and
contribute to the formation of a more stable
plateau-type pharmacokinetic profile, which is
presumably associated with a reduced risk of
hemodynamic fluctuations and a potential
increase in the safety of therapy.

Thus, the development of nasal gel with
clonidine hydrochloride can be considered as a
theoretically sound promising dosage form and
an actual pathogenetically sound direction of
pharmaceutical research. The conceptual
provisions formulated in the work lay the
methodological ~ foundation  for  further
dissertation research-pharmaceutical
development, optimization of the composition
and standardization of an innovative dosage form
that meets the principles of personalized and
evidence-based medicine.
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SOPEKTHMBHOCTDb OPI'TAHU3ALIMOHHOI'O BHEAPEHWA ITPUHILIUIIOB GOOD
PHARMACY PRACTICE (GPP) B AIITEUHbIX [IYHKTAX CUCTEMbI AMBYJIATOPHOI'O
JIEKAPCTBEHHOI'O OBECITEYHEHHMA PECITYBJIMKU KA3AXCTAH

AxogoexoBa JI.A.', ApbicTanoB K. M.!

'HAO «Meouyunckuii ynusepcumem Acmanay, 2. Acmana, Pecnybnuxa Kaszaxcman

Beenenue. IloBeimieHHE MAOCTYMHOCTH M KadecTBa (apMaleBTUYECKONH IOMOIIM B CHCTEME aMOyIaTOpHOTO
JICKapCTBEHHOTO obecrieyeHus: TpeOyeT BHEAPEHHS CTaHJApTU3UPOBAHHBIX OPTraHU3AIMOHHBIX IOJIXOMOB B
JIeSITENIbHOCTh aNTEYHBIX MYyHKTOB. OTCYTCTBHE YHH(UIIMPOBAHHBIX IMPOLENYp, (parMeHTanus MpOLECcCOB OTITyCKa
JICKApCTBEHHBIX CPEJCTB M HEAOCTATOYHBI YpPOBEHb BHYTPEHHETO KOHTPOJII KadecTBa MPUBOAAT K YBEIHYEHHUIO
BpEMEHU OOCIY)KMBaHMs NAlMEHTOB, POCTY 4YHCIa OMIMOOK NPHU OTIYCKE JIEKAPCTBEHHBIX CPEACTB M CHIDKCHHUIO
yJIOBJIETBOPEHHOCTH MAIlMEHTOB. B 1aHHOM KOHTEKCTEe MPUHIMIBI Hajuiexamel Gapmanesriuyeckoil npaktuku (Good
Pharmacy Practice, GPP) paccmartpuBaroTcs kak 3¢ (eKTHBHBIH HHCTPYMEHT ONTHMH3AIUH (apMarieBTUICCKOI
JIeSITEIIEHOCTH.

Marepuanbl 4 MeTOABI. [IpoBeieHO NPHKIIagHOE KBAa3HIKCIIEPUMEHTAIIBHOE UCCIIEJOBAHNE C JU3aHHOM «I0—TIOCIIE» B
2025-2026 rr. B nccnenoBaHme BKIIFOYCHEI allTEUYHBIE TYHKTHI OPTaHU3AIIA aMOyIaTOPHO-TOIHKINHIYECKOW TOMOIIN
(n = 22). Opranm3annonHoe BHeApeHHe npuHIUNOB GPP ocymecTBisiiock Ha OCHOBE pa3pabOTaHHBIX aBTOPOM
METOIMYECKUX PEKOMEHJAIMH M cucTeMbl n3 6 craHmapTHBIX omnepammoHHbIX nponenyp (COII). DddexruBrOCTh
OLICHMBANACh IO TOKA3aTesisiM BPEMEHH OOCITY>KUBAaHUs, UIUTEIBHOCTH OXKHJAHHUS, YaCTOTHI OLIMOOK MPU OTIIYCKE
JICKapCTBEHHBIX CPEICTB, YPOBHS MPOCIEKUBAEMOCTH OIEpalMid M yIOBICTBOPEHHOCTH mamueHToB (n = 200).
Craructudeckasi 00paboTKa BKIIFOUYalla METO/IbI ONUCATENILHON CTATUCTUKY C PACUETOM a0CONIIOTHBIX U OTHOCHTENIBHBIX
HU3MEHEHUHN NIOKa3aTeNen.

Pesyabrarsl. Buenpenne npunnunoB GPP compoBoxkaanoch cokpalieHueM BpeMeHHn 00CIyKUBaHMs TalMeHToB ¢ 10—
15 no 5-7 munyt (~40-50%) u cHmwKkeHueM uuTenbHocTH oxkuanus ¢ 30-60 mo 10-20 munyt (B 2-3 pasa). YacTtoTa
OIMOOK MPH OTITyCKE JIEKAPCTBEHHBIX CpencTB cHU3MIAch ¢ 8—10% mo 1-2%. [IpocnexnBaeMoCTh onepamuii 1oCTHIIIa
MaKCHMaJIbHOTO YPOBHSI B paMKax HCIOJb3YeMOHW CHCTEMbl BHYTPEHHETO KOHTPOJS. YIOBJIETBOPEHHOCTh MAIMEHTOB
Bo3pocia ¢ 62—68% mo 85-92% (+25-30 m.i.).

O6cy:xnenne. [lomyuyeHHble aHHBIE CBHAETENBLCTBYIOT O TOM, YTO OpPraHM3AaLMOHHOE BHeIpeHue npuHuunos GPP
CHOCOOCTBYET ONTHMHU3AIMK (PapMaIeBTUUECKUX IIPOLECCOB, MOBBIIICHHIO KauecTBa M OE30MAaCHOCTH OTIIyCKa
JIEKAPCTBEHHBIX CPEJICTB, a TAKXKE YIYUIICHHUIO JIOCTYIMHOCTH (hapMaleBTHIECKOH MMOMOIIHM B CHCTEME aMOyJIaTOpPHOTO
JICKAPCTBEHHOTO 00ECIICUCHUsI.

BruiBoabl. Opranun3zanuonHoe BHenpenue npuHiunoB GPP nossimaer 3¢ GexkTHBHOCTh (GYHKIIMOHUPOBAHUS alTEUHBIX
ITyHKTOB U MOXET paccMaTpUBAThCS KaK MPAKTHKO-OPHEHTHPOBAHHBIM MHCTPYMEHT COBEPIICHCTBOBAHHS CHCTEMBI
amMOyJ1aTOPHOTO JIeKapcTBeHHOTo odecniedenus: Pecriyomku Kazaxcran.

KaloueBble ciioBa: Haqexamas QapManeBruueckas npaktuka; GPP; anreuHele myHKTB; amOynaTopHOe
JIEKapCTBEHHOE 00eceyeHne; CTaHIapTHhIE ONlepallMOHHbIE MIPOLEAYPH; (apMaleBTHIECKOe 00CTy)KUBaHNE; KAYeCTBO
(hapMaleBTHYECKOH MTOMOIIH; OTIYCK JIEKAPCTBEHHBIX CPEZCTB.
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OAPMALIS KA3AXCTAHA

KA3AKCTAH PECIIYBJIMKACBIHBIH AMBYJIATOPVAJIBIK IOPUIIK KAMTAMACBI3
ETY )XYHUECIHAEI'T IOPIXAHA ITYHKTTEPIHIAE GOOD PHARMACY PRACTICE (GPP)
KAFTUAAJIAPBIH ¥UBIMJACTBIPYIIBUIBIK EHI'3Y IIH TUIMALIIT'T
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Kipicnme. AMOynmaTopusDIbIK JOpUTIK KaMTaMachkl3 €Ty JKyHeciHzme (apManeBTHKAIBIK KOMEKTIH KOJDKETIMALIITT MeH
CamachlH apTTHIPY AopiXaHa IMyHKTTEPiHIE CTaHAAPTTAIFaH YHBIMAACTBHIPYIIBUIBIK TOCUTOEpAl EHTi3yZl Tajam eTemi.
Bipizgenaipinres pocimaepain 0omMaybl, JOpUTIK 3aTTapasl OOcaTy MpouecTepiHiH (GparMeHTanusICH JKoHE iIIKi cama
0aKpUIAYBIHBIH KETKUTIKCI3IIT] MAIeHTTepre KbI3MET KOPCETY YaKbITHIHBIH YIIFalObIHA, KATSIIKTep )KALIITIHIH apTybsIHa
KOHE TIAIMEHTTEPIIiH KaHaraTTaHy JAeHreliHiH TeMmeHzaeyiHe ambim keieni. Ocwl sxarmaiima Good Pharmacy Practice
(GPP) karunanapbIH eHri3y (papMaleBTHKAIBIK KbI3METTI OHTaiIaHABIPYABIH THIMAI KYpaJibl pETiHAe KapacThlpbLUIabl.
Marepuannap men agicrep. 3eprrey 2025-2026 xputnapbl «aediH-KeiiH» KBa3HIKCIIEPUMEHTTIK JW3aiH HeTi3iHze
Kyprizinai. 3eprreyre amOynaTOpHsJIbIK-€MXaHAIBIK YHBIMAAPIABIH JiopixaHa myHKTTepi (n = 22) eHrisui.
¥ iBIMIaCTHIPYIIBUIBIK €HI'13Y aBTOP 93ipJIereH oMiCTeMENiK YChIHBICTap MEH 6 CTaHAapTTHI olepauusuibik pacim (COP)
Kyilecl HeriziHAe >Xy3ere achlpbUIAbl. THIMAUII KBI3MET KOPCETY YaKbITBL, KYTY Y3aKTBIFbI, JIOPUIIK 3aTTapibl
0ocarynarpl KaTeNiKTep JKULIITI, OIepannsIapAblH KaJaFalaHybl )KoHe MalMeHTTEpIiH KaHaraTTany AeHreii (n = 200)
OoMBIHIIIA OaFralaH/Ibl.

Hoarmkenep. GPP xkarmmanapsiH eHrizy nanueHTTEpre KbI3MET KopceTy yakbIThiH 10—15 MuHyTTaH 5—7 MUHYTKA ACHiH
(~40-50%) xpIcKapTyFa oHe KYTy y3akTeifblH 30—60 munyrraH 10-20 MuHyTKa Aeitin (2-3 ece) TeMeHAETyre
MYMKiHIOIK Oepmi. Jlopimik 3aTrapmel OocaTymarbsl KaTemiktep skuimiri 8-10%-mam 1-2%-ra neifiH TeMeHIeH.
OmnepanysmapaslH KagaranaHybl KOJNIAHBUFAaH iOIKi Oakpliay Kyieci ImeHOepiHIe OaphIHIIAa KOJDKETIMII JeHreire
xeTTi. [laneHTrepain KanaraTtany aeHreiti 62—68%-man 85-92%-ra nmeiiin apTThl (~25—30 maibI3abIK TAPMAK).
Tankplnay. Ansiarad HoTmwkenep GPP karuaanapbiH YHbIMIACTBIPYIIBUIBIK €HII3YIH (hapMaleBTUKAIBIK MPOLECTEPIi
OHTaWJIaHABIPYFa, JSPUIIK 3aTTapabl OocaTy camachkl MEH KayilCi3NiriH apTThIpyFa »oHE aMOYIaTOPUSUIBIK JOPLITIK
KaMTaMachI3 €Ty XKyieciHae GpapMareBTHKAIBIK KbI3METTIH KOJDKETIMIUTITIH jKaKcapTyFa bIKIAl eTeTIHIH KOpCeTe .
KopuoiTsinasl. GPP karunanapbsid ybIMAACTBIPYIIBLUIBIK €HT13Y A9piXaHa MYHKTTEPiHIH KbI3MET THIMILTITH apTThIPaabl
xoHe Kazakcran PecrnyOiukachlHbIH aMOyJIaTOPHSIIBIK JOPUIIK KaMTaMachl3 €Ty JKYHECIH JKeTULHIpYyAiH TaxipuOere
OarpITTalIFaH KypaJibl PETiHIE KapacThIPbUTYybl MYMKIH.

Tyiingi ce3gep: Good Pharmacy Practice; GPP; mopixana myHKTTepi; aMOynaTOpHsIIBIK ASPINIIK KaMTaMackl3 €Ty,
CTaHAAPTTHl ONEPALMSIIBIK paciMiep; (apManeBTHKANBIK KbI3MET; (hapMaleBTHKAIbIK KOMEKTIH Camachl; JOpPLIIK
3aTTap/sl Oocary.

EFFECTIVENESS OF ORGANIZATIONAL IMPLEMENTATION OF GOOD PHARMACY
PRACTICE (GPP) IN PHARMACY UNITS OF THE OUTPATIENT DRUG PROVISION
SYSTEM OF THE REPUBLIC OF KAZAKHSTAN

Dinara A. Akolbekova', Zhalgaskali M. Arystanov’
'4stana Medical University, Astana, Kazakhstan

Introduction. Improving the accessibility and quality of pharmaceutical care within the outpatient drug provision system
requires the implementation of standardized organizational approaches in pharmacy units. The lack of unified procedures,
fragmentation of medicine dispensing processes, and insufficient internal quality control lead to increased service time,
higher dispensing error rates, and reduced patient satisfaction. In this context, implementation of Good Pharmacy Practice
(GPP) principles is considered an effective tool for optimizing pharmaceutical services.

Materials and Methods. A quasi-experimental pre—post study was conducted in 2025-2026. The study included
pharmacy units of outpatient healthcare organizations (n = 22). The organizational intervention was based on author-
developed methodological recommendations and a system of six standard operating procedures (SOPs). Effectiveness
was assessed using indicators of service time, waiting time, dispensing error frequency, operational traceability, and
patient satisfaction (n = 200). Statistical analysis included descriptive statistics with calculation of absolute and relative
changes in the indicators.

Results. Implementation of GPP principles resulted in a reduction in patient service time from 10-15 to 5-7 minutes
(~40-50%) and a decrease in waiting time from 30-60 to 10-20 minutes (2—3-fold). The frequency of dispensing errors
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decreased from 8-10% to 1-2%. Operational traceability reached the highest achievable level within the applied internal
control system. Patient satisfaction increased from 62—-68% to 85-92% (+25-30 percentage points).

Discussion. The findings demonstrate that organizational implementation of GPP principles contributes to optimization
of pharmaceutical processes, improvement of medicine dispensing quality and safety, and enhancement of pharmaceutical

care accessibility within the outpatient drug provision system.

Conclusions. Organizational implementation of GPP principles improves the operational efficiency of pharmacy units
and may be considered a practice-oriented tool for improving the outpatient drug provision system of the Republic of

Kazakhstan.

Keywords: Good Pharmacy Practice; GPP; pharmacy units; outpatient drug provision; standard operating procedures;
pharmaceutical services; quality of pharmaceutical care; medicine dispensing.

BBenenue

Opranuzainus ¢GapManeBTUYECKOW MOMOIIN B
cucreme amMOyJ1aTOPHO-TIOTUKIMHIUYECKON
IIOMOUIM  SIBJISIETCS  KJIIOUEBBIM  3JIEMEHTOM
o0ecrieyeHuss JOCTYHMHOCTH  JIEKApPCTBEHHBIX
CpeICTB AJis HacesneHus [ 5, 6]. B ycnoBusix pocra
00BEMOB OTIyCKa u YCIIOKHEHUS
JIOTUCTUYECKHUX MIPOLIECCOB 0co0y10
aKTyaJIbHOCTb npuodperaer BHEJIpEHUE
CTaH/IapTU3UPOBAHHBIX HOJIX0JI0B K
YIPABJICHUIO JeSATEIbHOCTBIO anTeYHbIX
MyHKTOB [7,8].

[IpakTka MOKa3bIBa€T, YTO  OTCYTCTBHE
YHA(DUIUPOBAHHBIX TPOLETYP, HETOCTaTOYHAS
periiaMeHTanus MIPOLIECCOB OTIIyCKa
JIEKapCTBEHHbIX CPEACTB U ciabas cucrema
BHYTPEHHEIO KOHTPOJISI KayecTBa MPHUBOLAT K
YBEIIMYECHUIO BpPEMEHU o0cTy>)KUBaHUS
NAalMeHToB, (OPMUPOBAHMIO  odepenedl U
BO3HHKHOBEHHUIO OIIMOOK mpu oTmycke [9-11].
JlaHHble MpoOIEeMbl HETaTUBHO BIUSIOT KaK Ha
KayecTBO (papMaleBTUYECKUX YCIIYT, TaKk U Ha
YIOBJIETBOPEHHOCTh NaMEHTOB [12].

B MexayHapoaHOW M HallMOHAJIBHOM IPAKTHKE
OJIHUM u3 KJTFOUEBBIX MHCTPYMEHTOB
MOBBIIIEHUS] ~ KauecTBa  (papMaleBTHUECKOil
JeSITEIbHOCTH SBJIIETCSI BHEAPEHUE NPUHIUIIOB
Hajexameld  (apMaleBTHUECKOW  MPaKTHKH
(Good Pharmacy Practice, GPP), HopmaTtuBHO
3akpervieHHbIX B PecnyOnmke Kasaxcran [1-
3,21].

Peanuzamus npunnunoB GPP B Hactosmiee
BpeMsl TaK)K€ paccMaTpHUBAeTCd B KOHTEKCTE
U poBoit TpaHchopmanuu CHUCTEMBI
3npaBooxpanenuss PecnyOonumku Kazaxcran u
rapMOHM3allMM HOPMAaTHBHBIX TOAXOAOB B
paMkax EBpa3zuiiCKOro 3KOHOMHMYECKOTO CO03a
(EADC).

B 370l CBSI3M 11€M1bI0 HACTOSIILIETO UCCIIEA0BAHMS
ABIISICTCA OLIEHKAa 3((EKTUBHOCTH BHEIPEHUS

MPUHIIMIIOB HAaJUIeXKalle ¢apMaleBTUYeCcKOM
npaktukn (GPP) B anTeuHbIX  MyHKTax
opranuzanuii amMOyIaTOPHO-TIOIUKINHUYECKOM
TTOMOIITH.

MarepuaJjisbl 1 METOIbI

HccnenoBanue HOCUT NMPUKIAIHON XapakTep H
HampaBJICHO Ha  OUEHKY 3(Q¢EKTUBHOCTH
OpPTraHHU3AIMOHHBIX U3MCHCHHH B JCSATCILHOCTH
anTeuHbIX MyHKTOB OpraHu3anuii amOynaTopHo-
MTOJIMKJIMHUYECKOW TTOMOIITH.

Jlu3aiiH uccieaoBaHusl.

UccnenoBanue mposeneno B 2025-2026 1r. C
WCIOJIb30BAaHUEM  KBa3WIKCIIEPUMEHTAIBLHOTO
J3aitHa «IO—TIOCIIC» (pre—post),
MpeyCMaTPUBAIOIIETO CPAaBHUTEIBHBIA aHAIU3

MoKasarejae (QyHKIMOHUPOBAHUS ANTEYHBIX
IIYHKTOB [0 U TMOCJI€ OpraHu3alMOHHOIO
BHEAPECHUSA MPUHLIUIIOB HaJIJIeKaIen

¢dapmaneBTnueckoit npaktuku (Good Pharmacy

Practice, GPP). [luzaitn wuccnemoBaHusi He
npegycMaTpuBal  HaJM4YMe  KOHTPOJIbHOMN
rpynnsl u ObUT OpPUEHTHPOBAH Ha OILEHKY
IIPaKTUYECKON 3P PEKTUBHOCTH
OpPTaHU3aIMOHHBIX HM3MEHEHHWH B peajbHBIX
YCIOBHSIX  (YHKIMOHHMPOBAHHUS  aNTEUHBIX
ITYHKTOB.

O0beKT 1 0a3a uccJIeI0BaAHNA.
OO0OBEKTOM HCCHENOBAHUSA SBIISJIMCH allT€UYHbIE

MTYHKTBI OpraHu3anui aMOyaTopHO-
MOJNIMKIMHUYEeCKoW momomu (n = 22), B
NESATETPHOCTH  KOTOPBIX  OCYIIECTBISIIOCH
MOATAlHOE  OPraHU3allMOHHOE  BHEIPEHHUE
npuniunoB GPP Ha »3Tane amanramuu K
JENCTBYIOIIUM TpeOOBaHUSIM

(hapMaIeBTUUeCKOro peryanpoBaHusl.

Cnenyer OTMETUTb, 4YTO BKJIIOUEHHBIE B
WCCTIEOBAaHUE AamNTeYHbIE TYHKTHI HE HWMEH
opUIMATBEHON CepTH(PUKAIMU MO CTaHIApPTaM
GPP. Buempenme HOCWIO OpraHHU3aIlMOHHBINA
XapakTep U ObLIO HAMIPABIIEHO HA MPAKTUYECKYIO
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peann3almio MPUHITUIIOB HaJUIeKaIei
(dbapmalleBTUUECKONl MPAKTUKH B  YCIOBUSX
(YHKITMOHUPOBAHMSI CHUCTEMBI aMOYIaTOPHOTO
JIEKapCTBEHHOT'0 00ECIIEYEeHHUS.

Kputepusimu BKITIOUCHHS SBJSUIACH: HAITUYHE
anTeyHOro MYHKTa B CTPYKTYpe OpraHu3aluu
I[IMCII;  ¢yHKIMOHMpPOBaHHE B  CHCTEME
aMOyJIaTOpPHOTO JIEKAPCTBEHHOI'O O0ECTIeUeHUs;
ydacTie B  OpPraHU3AlMOHHOM  BHEAPCHUH
npuHiunoB GPP.

Kpurepusimu HCKITIOUCHUS SIBIISUTHCH!
OTCYTCTBHE IOJIHOTO NEePHO/Ia HAOIIOACHUS 0 U
1ocjae BHEAPEHUS; HEMOJIHAS — PETUCTpaIHs
nokasareneil 3p¢GEeKTUBHOCTH; a TakkKe OTKa3
OpTaHU3aINH OT YYaCTHUS B UCCIICTOBAHHH.
XapakTepucTUKAa HHTEPBEHIIUH.

Buenpenue HOCHJIO OpraHu3allMOHHBIH
XapakTep U OCYIIECTBISUIOCH Ha OCHOBE
pa3paboTaHHBIX aBTOPOM METOJINYECKUX

pexomMeHaanui, cHOpMHUPOBAHHBIX B paMKax
MarucTepCKOTO UCCIICI0BAHMSL.

B pamkax BHenpeHus pa3paboTaHO U BHEAPEHO
6 cCcTaHDApTHBIX ONEPAMOHHBIX  TPOIEAYP

(ColIl), periaMeHTHPYIOLIUX KJIFOUEBbBIC
poreccsl  (papMareBTUICCKON JIeATEITHHOCTH,
BKIItOUass  (apMaleBTUYECKYI0  IKCIEPTH3Y
peIenToB, OTHMYCK JICKAPCTBEHHBIX CPEJICTB,

y4eT JIEKapCTBEHHBIX cpeAcTB (B ToM uucie HC
nu IIB), KOHCynbTHpOBaHHE  IAIUEHTOB,
MOHHUTOPHUHT 0€30MacHOCTH (papMaKoTeparuu
JOKYMEHTUPOBAHUE OIIEpPALIAN.

Meroanueckue peKOMEHAALNHI BKIIIOYAJIN:

e AJTOPUTMBI JIeSITeTbHOCTH
(bapmarieBTa/mpoBU30pa;

e KOMIUIEKC CTaHAAPTHBIX  ONEpAIHOHHBIX
npouenyp (COII);

e UEK-JIUCTHI BHYTPEHHETO KOHTPOJIS Ka4eCTBa;
e cucTeMy  TMokazaTeneil  3(pQPEeKTUBHOCTH
JIEKApCTBEHHOTO 00ECTICUEHUS;

e perJIaMeHTAIHIO MIPOIIECCOB OTITyCKa

JIEKapCTBEHHBIX CPEACTB C HCIOJb30BaHUEM
mupposeix  cucrem (MC JIO, DamuMed,
eHealth, ISMET).

Hcnone3yembie 1HQPpPOBBIE pelHIeHUs ObUIH
HampaBlIeHbl Ha TIOBBIIIEHUE OIEPaIlMOHHOM
IIPOCIIEKNBAEMOCTH IIPOLIECCOB OTIIyCKa
JIEKapCTBEHHBIX  CPEACTB M CHIKEHUE
BEPOSATHOCTH OHIMOOK JOKYMEHTHUPOBAHUS B

paMKax  JACUCTBYIOULIEH OpraHHU3aluOHHO-
nHpopmannoHHoN uHPpacTpyKkTypsl. [Ipu s3TOM
IIPUMEHSIEMbIE CHCTEMBl HE paccMaTpUBaIMCh
Kak MTOJTHOCTBEO ABTOHOMHBIE
MHTEIUICKTYaJIbHbIE MIaT(HOPMBI KOHTPOJIS U HE
HCKIII0YaIIN IIOJIHOCTBIO BIIUSIHUE
YeJoBeYeCKoro  (Qaktopa OpU  BBOJIE H
PEruCTpalvy IaHHBIX.

Mertoanyeckre peKOMEHIAUu pa3paboTaHbl C
Y4E€TOM JEHCTBYIOIMX HOPMATUBHO-TIPABOBBIX
TpeOoBaHMI PecrryOnuku Kazaxcran,
aKTyaJlbHbIX  HampaBlieHUH  1upoBU3AINH
CUCTEMBI 3/1paBOOXPaHEHUS, a TaKkKe
rapMoHHu3anuu (hapMaleBTHUECKUX CTaHAapTOB
B paMmkax EBpa3suicKkoro 3KOHOMHYECKOTO
corsa (EADC).

Jliis obecrieueHus YCTOWYUBOTO COOIOACHHS
BHEJIPEHHBIX  CTAHJAPTHBIX  ONEPAI[MOHHBIX
MpoIeAYp U MUHMUMHU3ALUUA PUCKA OTKIOHEHHI
OT YCTaHOBJIEHHBIX aJITOPUTMOB B IIpoLEecce
MPAKTUYECKOU JIeSITEIbHOCTH ObLIH
MPEAYCMOTPEHbl ~ MEXaHU3Mbl  BHYTPEHHETO
OpraHU3alMIOHHOTO COIIPOBOXKACHMUS,
BKJIIOYAIOLME [EPUOJUYECKHI  BHYTPEHHHI
ayJIuT, HUCIOJIb30BAaHUE YEK-JIUCTOB KOHTPOJIS
KayecTna, BBIOOPOYHBIN MOHUTOPUHT
coONIoAeHUsI  TpPOUEAYyp  OTBETCTBEHHBIMU
JIMLIaMH, a TAaK)KE PEryJIIpHOE KOHCYJIbTaTUBHO-
METOJINYECKOE COIIPOBOX/ICHNE
(hapmalleBTHUECKOTO nepcoHana. JlaHHble Mephl
ObUIM HAaNpaBJieHbl HAa CHI)KEHHUE BEPOSATHOCTH
dbopmupoBanusi HeQOpPMANBHBIX NPAKTHK H
MoJAJep)KaHue  CTAOMIIBHOCTH  BHEIPEHHBIX
OpraHU3allMOHHBIX M3MEHEHHIl B  YCIIOBUSX
MOBCETHEBHON paboueli Harpy3KH.

Metoasl uccie 0BaHUA.

B nccnenoBanuu UCOIb30BaHBbIL:

e CpaBHUTEIbHBIM aHANIM3 TOKa3aTeled 10 U
ocJie BHEAPEHUS;

e OpraHM3allMOHHBIM  aHaIU3
(hapmaleBTUUECKOT0 00CITYKHUBaHUS;
e METOJbl ONMHCATENIbHOW CTATUCTUKU (pacder
CpeIHUX 3HaYEHUH, JMana3oHOB u
OTHOCUTEIIbHBIX U3MEHEHUN MTOKa3aTeNe).
Ioka3zarenu oueHku dPPeKTUBHOCTH.
Onenka 5dQexTuBHOCTH MPOBOAUTIACH TIO
CIIEYIOIUM UHANKATOpaM:

MpoLecCcCcoB
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e cCpemHee BpeMms
nanuenTta (MuH);

e JUIMTEIBHOCTh OKUAAHUS B ouepeau (MUH);

e yacToTa OIMO0K npu OTIyCKE
JeKapcTBeHHBIX cpeacTB (%);

e YpOBEHb MpociexuBaeMocTH ornepanuit (%);

oOCITy’)KMBaHUSA  OJHOTO

* YPOBCHb YAOBJICTBOPCHHOCTHU IIaguCHTOB
(%).
Tlokazarenu BpPEMCHU O6CJ'Iy>KI/IBaHI/I${ u

OXKHUJIaHUS OLEHUBAINCh Kak (paKTUYecKHe
OIEepaLMOHHBIE [T0KA3aTeNU, PErUCTPUPYEMbIE B
X0J€  TEeKylled  JeATEIbHOCTU  alTe4HbIX
IIYHKTOB HA OCHOBAHUM JAHHBIX HAOJIONCHUS U
BHYTpeHHero yueTra. CyObeKTUBHOE BOCIIPUSATHE
BPEMEHU OXHMJaHMsS NalMEeHTaMM B paMKax
HACTOSIILIEIO  HUCCIENOBaHMsS  OTAEIBHO  HE
OLIEHUBAJIOCh.

YacroTta omMOOK MpU OTIYCKE JIEKAPCTBEHHBIX
CPE/CTB pacCUUThIBATACh KaK OTHOILIEHHE YHCIIA
BBISIBJICHHBIX CIIy4aeB HECOOTBETCTBHIA,
3apETUCTPUPOBAHHBIX B pPaMKax BHYTPEHHETrO
KOHTPOJISl Ka4eCTBa, K OOLIEMY YUCILy OIepaIuii

OTITyCKa 3a aHaIIM3UPyEMBbIil MIEPHO/I,
BBIPOXKEHHOE B MPOIICHTAX.

AHKeTHPOBaHME MAIUEHTOB.

OrnecHka YIOBJIETBOPEHHOCTH MMalEHTOB

IIPOBOJIMJIACH METOJIOM AaHKETUPOBaHHs (n =
200) ¢ ucroNb30BaHUEM CTPYKTYPUPOBAaHHOM
aHKETbI, pa3pabOTaHHOW M BaJUAMPOBAHHOU B
pamMKax MarucTepcKoro McciefoBaHus aBTopa 1
aJalTUPOBAHHOM  JJI  LEJE€M  HACTOSILEro
uccienoBaHus. AHKETUPOBAaHUE NPOBOIUIIOCH B
JIBa 3Tana — JI0 U N0CJI€ BHEAPEHUS IPUHIUIIOB
GPP. TlepBuunasi Banmmmu3aiusi WHCTPYMEHTA
BKJIIOYasa SKCIEPTHYIO OLICHKY
COJIEP’KAaTEIbHONM  BAJIMJHOCTH M IMUJIOTHOE
TECTUPOBAHUE HA NPEIBAPUTEIHHON BBIOOpKE
PECIIOHJICHTOB.

YpPOBEHb  yIOBJIETBOPEHHOCTH  IAallUEHTOB
OLIEHMBAJICS 1O NATHOAIbHON 1iKane Jlaiikepra
C TOCJHENYIOIIMM IIEPECUETOM pEe3YyJIbTaTOB B
MHTETrpabHbBIN IPOLEHTHBIN MMOKa3aTelb 00IIeH
YAOBJIETBOPEHHOCTH. NuTterpanbHbii
MOKa3aTeidb PAaCCUUTHIBAICA KaK OTHOULICHHE
CYMMapHOTO KOJMYeCTBa HaOpaHHBIX OaJUIOB K
MaKCHMaJbHO BO3MOXKHOMY YHCIy OaioB C
MOCJIEAYIOIUM  BBIPQXXEHUEM pe3yibTaTa B
MPOLIEHTAX.

OTO6op mMaMEeHTOB HOCHJI TOCIIEIOBATEIHHBIN
XapaxkTep (consecutive sampling): B
WCCIIeIOBaHNE BKJIIOYAJUCh BCE MAIMEHTHI,
oOpaTHBIIMECS B aNTEYHBIC MYHKTHI B TEPUOJ
HaOJIIOJIEHUsI U COOTBETCTBYIOIINE KPUTEPUIM
BKJTFOYCHHUS.

Kputepusimu BKIIIOUEHUSI TAIIUEHTOB SIBIISUIUCH:
oOpaiieHue B aNTEYHBI MYHKT B TIEPUOJ
HaOJIOJIeHUs],  TOJIyUEHHE  JIEKaPCTBEHHBIX
CpeAcTB B paMkax amMOyJIaTOpHOTO
JIEKapCTBEHHOI'O OOecleueHusi W corjacue Ha
y4JacTHe B aHKETHPOBAHUH.

HcTouHnKu 1aHHbIX.

AHanu3 IpoBOAMIICS HA OCHOBE:

. JaHHBIX ~ WH(GOPMAIMOHHBIX  CHCTEM
nekapctBeHHoro  obecreuenuss  (MC  JIO,
DamuMed, eHealth);

. KYpHAJIOB ydeTa HapKOTHYECKUX
CPEICTB U IICUXOTPOITHBIX BEIECTB;
. MaTepuajoB  BHYTPEHHETO
KauecTBa;

. pe3yabTaTOB aHKETHPOBAHUS MAIIEHTOB.
O0paboTka TaHHBIX.

Ob6paboTka JAHHBIX IIPOBOAMIIACH c
ucnons3oBanueM  Microsoft  Excel  2021.
Cratuctudeckas oOpaboTKa BKIIFOYAIa METOIbI
OTMHCATETbHON CTATHCTUKH C PACYETOM CPETHUX
3HaueHud (M), nuama3oHOB Bapuauuu (min—
max), aOCONIOTHBIX U  OTHOCHUTEIbHBIX
W3MEHEHUN MWCCIIeyeMbIX moka3arened. Jlns
KOJIMYECTBEHHOM OLICHKHU TUHAMHUKU
PaCCUMTHIBAIUCh  TPOICHTHBIC  M3MEHEHUS
OTHOCUTENILHO  HWCXOJHOTO  YPOBHS 1O
OpPTaHHW3AIlMOHHOTO  BHEAPCHUS  MPUHITUIIOB
GPP.

B cBmu ¢
WCCIIeTOBAHMSI,

KOHTPOJISt

NPUKIAIHBIM  XapaKTEPOM

HCITOJIb30BaHUEM
arperupoOBaHHBIX  OMEPAI[MOHHBIX  JIAHHBIX,
OTCYTCTBHEM KOHTPOJIbHOM TPYIIIbI u
KBa3HAKCIIEPUMEHTATBLHBIM U3alHOM
HCCIEAOBaHUSl MPUMEHEHHUE IMapaMeTPUUYECKUX
KPUTEPUEB CTAaTUCTUYECKOW 3HAYUMOCTH HE
MIPOBOJIUIIOCH. [Tonyuennbie pe3yabTaTh
WHTEPIPETUPOBATTUCH KaK MOKa3aTeNun
OpPraHU3aIMOHHON 3(PPEKTUBHOCTH BHEIPECHUS
U OTpaXkajqu  MNPAKTHUYECKYH)  JTMHAMHKY
(YHKITMOHUPOBAHUS AITEYHBIX TYHKTOB.
ITHYECKHE ACIEKThI.
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HccnenoBanne mpoBeneHO € COOMIOICHUEM
MPUHIIMIIOB OMO3TUKUA U OAOOPEHO JIOKAJIHHOM
stuyeckor komuccuen HAO «MeagumuHckuit
yHuBepcuteT Acrtana» (Pemenne JIKb HAO
MVA Nel6/ID:251 J[lata: 13.04.2026 r1.).
Yyactue pecrioHIeHTOB ObLIO 10OPOBOJIBHBIM C

MOJIy4eHUEM HH(POPMUPOBAHHOTO  COTJIACHSL.
ObecrieunBaInCh QHOHUMHOCTh u
KOHCI)I/IILCHI_II/IaHBHOCTB JaHHBbIX.

Pe3yabTaTsl

B pesynbraTe OpraHu3alndoOHHOTO BHEIPECHUS
MPUHIIMIIOB HaJUIeXKalle ¢apMaleBTUYeCKOM
npaktuku (GPP) B nesTensHOCTH anTedHbIX
MIYHKTOB YCTaHOBJICHBI MPAKTUYECKHU 3HAUUMBIE

W3MCHCHHUS KITIOYEBBIX MoKasarese
s dexTuBHOCTH dbapmareBTUIeCKOro
00CITyKBaHUS.

CpaBHUTENIBHBIM aHaW3 IOKa3aTelied a0 |
MOCIIe BHEAPEHUS IPEICTABJICH B TabmuIe 1.

Tab6uauna 1 - CpaBHUTETBHAS OIICHKA IOKA3aTeNel NeATeIbHOCTH allTeUHBIX ITYHKTOB

IToxka3aTean o ocue BHeapeHust HN3meHeHHe
BHE/IPCHHA
CpenHee BpeMs 10-15 5-7 1 40-50%
00CITyXMBaHHS, MUH
JIMTENbHOCTD OXKUIAHUS, 30-60 10-20 |l B2-3 paza
MUH
YacroTa ommoOOoK mpu 8-10 1-2 1 80-90%
oTIycke, %
YpoBensn YactuuHas MaxkcuMaJIbHO 10CTHKUMBII YPOBEHb B CymecTBeHHoOe
MPOCIe:KMBAEMOCTH paMKax JelcTByIOLell OpraHu3aloHHO- NOBBILIEHHE
onepaunui HH(OPMALMOHHON MOJEIH
YpoBeHb 62-68 85-92 1 Ha 25-30 m.m.
YIIOBJIETBOPEHHOCTHU
MarueHToB, %

Hcemounuk: oanunvie ucciedosanust

[IpoBeneHHBINM CpaBHUTEIBHBIN aHAJIA3 TI0KA3all,
4To BHE/IpEHHE CTaHAapTU3UPOBAHHBIX
MIPOIIECCOB u CHCTEMBI CTaHJIaPTHBIX
oneparonnbix nponeayp (COII) obecneunino
CYIIECTBEHHOE  TIOBBIIICHHE  OINEPAMOHHOM
3¢ (HEeKTUBHOCTH aNTEYHBIX TYHKTOB.

Cpenusisi TPOAOIDKUTEIBHOCTh OOCITYKUBAHHS
OJTHOTO TMalueHTa cokparunace ¢ 10-15 go 5-7
MHUHYT, 9YTO  COOTBETCTBYET  CHIKCHHIO
nokaszarenss B cpegHeM  Ha - 40-50%.
OMHOBPEMEHHO JTUTEIHHOCTh OXHUIAHHUS B
ouepenu ymenepmmiace ¢ 30-60 go 10-20
MHUHYT, 9YTO CBHJETEILCTBYET O MOBBIIICHUH
IIPOMYCKHOM CIIOCOOHOCTH alTEeUHBIX MYHKTOB U
ONITUMH3AIMH OPTaHU3AIMOHHBIX MTPOIECCOB.
Amnanus KauecTBa dapmarieBTHYECKON
JESTEeTBHOCTH TOKa3aJl BEIPAXKEHHOE CHIDKEHHE
YaCcTOThI OIIMOOK MPH OTITYCKE JIEKAPCTBEHHBIX
cpeacts — ¢ 8-10% no 1-2%, uto orpaxaer
MOBBIIIEHUE  TOYHOCTHU U OE30MaCHOCTH
(hapMaIreBTHuecKoro 00CTy)KUBAHHS.

U POBOI MOJIEITH CBHIETEIBCTBYET O MIEPEX0/Ie
OT (hparMeHTapHOro ydera K 60jiee CHCTEMHOMY
YIPaBJICHUIO (apmaleBTHUECKOMN
JEeATeNbHOCTBIO. [Ipy 3TOM cilefyeT yuuThIBaTh,
yro npumensemsle COIl-opueHTHpOBaHHbBIE
MIOJIXO/IbI ¥ CYIIECTBYIONINE IU(PPOBBIE CUCTEMBI
HE UCKJTIOYAIOT MOJIHOCTBIO BIIMSTHUE
YeJoBeYecKoro (akropa TMpH  PErucTparuu
orepaiuii, 4To OINpeAensieT MEePCHeKTUBHOCTD
JAJIbHENUIIETO BHEPEHUS Oonee
MHTEJJIEKTYaJIbHBIX TEXHOJOTHMM KOHTpOJIA H
IIPOCIIEKNBAEMOCTH.

[lo pe3ynbpTaTaM aHKeTHMpPOBAHUS HAIMEHTOB (n
= 200) yCTaHOBJIEHO MOBBIIIEHUE YPOBHS
YIOBJIETBOPEHHOCTH bapmaleBTUYECKUM
obOciyxuBanuem ¢ 62-68% mo 85-92%, uro
COOTBETCTBYET NMPUPOCTY Ha 25—30 MPOLIEHTHBIX

ITYHKTOB. HOJ'Iy‘-ICHHBIe JaHHBIC
CBUACTCIIBCTBYIOT 00 YIYyUlICHUU JOCTYITHOCTH,
CKOpPOCTH n KadycCTBa IpeaoCTaBIACMBIX

(hapMaleBTUUECKUX YCIIYT.

IloBbI11IEHTIE YPOBHS MPOCIEKUBAEMOCTH B COBOKYIHOCTH pe€3yJIbTaThl JIEMOHCTPUPYIOT

omepauuid 0 MaKCUMalbHO JOCTH)KMMOIO B  CHUCTEMHBIN MHOJIOKUTEIbHBIN abdext

paMKax HCIIOJIb3YEMOM OpraHM3allMOHHO-  OPraHU3alMOHHOIO  BHEAPEHUS  IPUHIMUIIOB
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GPP, nposBnstommiics Kak B IOBBIIICHUHA
OMeparoHHON  3((HEKTUBHOCTH  aNTEYHBIX
MYHKTOB, TaKk © B YIy4lUICHUH KadyecTBa
(hapmMaIreBTHYECKOTO 00CTyKUBaHUS
MAIMEHTOB.

Oobcy:xaenune

[TonydeHHble pe3ynbTaThl CBUIETEIBCTBYIOT O
TOM, 9YTO  OpTraHU3AIMOHHOE  BHEAPEHUE
MPUHIIMIIOB HAaJUIeKalle ¢apMaleBTUYECKOM
npaktukd (Good Pharmacy Practice, GPP)
OKa3bIBaeT  IOJIOKUTEIbHOE  BIMSHUE  Ha
3G GEKTUBHOCTh (PYHKITMOHUPOBAHHS ANITEUHBIX
MTYHKTOB OpraHu3anuit amMOynaTopHo-
MOJUKIMHUYECKOW MTOMOLLH.

CHmwxkeHne  BpPeMEHH  OOCITY)KHMBAaHUA  H
JUTATEITHPHOCTH OKUJAHUSI TAIICHTOB OTpa)kact
ONTHMHU3AIMIO OIMEPAIMOHHBIX MPOILIECCOB U
MIOBBILICHHE IPOIYCKHOM CIIOCOOHOCTH
anTeuHbIX MyHKTOB. [laHHBIA 3ddekT Moxer
OBITH 00yCJIOBIICH CTaHJapTH3aIHeH
JesITeNbHOCTH (hapMalleBTHUECKOTo MepCcoHarna,
B TOM WYHCJIEC 32 CYET BHEIPCHHS CHCTEMBI
CTaHJIaPTHBIX onepainoHHbIxX mpouenyp (COII),
PETTIaMEHTHPYFOIIIHX KITFOUEBBIC JTarbl
dbapmanesTryeckoro obciyxkuanus [7 — 9, 17].
Cy1ecTBeHHOE CHIYKEHHE YaCTOThI OIMMTUOOK TTPH

OTIIyCKE JIEKapCTBEHHBIX CPEICTB
MOATBEP)K/IAaeT  IOBBIIIEHWE  KauyecTBa WU
Oe3omacHoCTH (bapMakoTepanuu. Or1o

COOTBETCTBYET MEXKIYHAPOJHBIM TOJIXO/IaM,
COrJIaCHO KOTOPBIM BHeApeHue npuHuumnos GPP
HalpaBJI€HO HAa  MHHUMHU3AIMIO  PUCKOB
JIEKapCTBEHHBIX OInoOOK, obecrnieueHue
parMoOHAIBHOTO WCIIOJTH30BaAHUS
JIEKAPCTBEHHBIX  CPEACTB UM IOBBIIICHUE
6e3onacHoctu naruenTos [1—4,10,11,16].

[loBbiIeHNE  ypOBHSA  NPOCIEKUBAEMOCTH
omepanuii 10 MaKCUMaJIbHO JOCTHKUMOTO B
paMKax  HMCIHOJIb3yeMOW  OpraHU3alMOHHO-
(G poBOI MOJIETH CBUIETEIBCTBYET O TIEPEXOIE
0T (hparMeHTapHOrO yueTa K 0oJjiee CHCTEMHOMY
YIPaBJICHUIO (bapmaleBTHUECKOI
NesTeNbHOCThIO. MHTerpanus mpoueccoB c
nu(poBbIMU  MH(GOPMALMOHHBIMU  CUCTEMAMHU
(MC JIO, DamuMed, eHealth) cmocoGcTByer
(GOpMHUPOBAHHIO €IUHOTO HWHGOPMAITMOHHOTO
KOHTypa JIGKQpCTBEHHOTO OOeCHedYeHus u
CO37aCT TPEANOCHUIKA I YNPaBIECHYECKOTO
WCIONBb30BaHUs JaHHBIX [5,6,15,19]. [Ipu sTom

npuMeHsieMble  UU(pOBBIE  pelleHus  He
HCKJIIOYAIOT IIOJIHOCTBIO BIIUSTHUE
yelnoBeyeckoro  (axktopa npu  BBOAE U
perucrpanuu JTaHHBIX, 4TO TpebyeT
JNAIbHEHIIEr0  COBEPIIEHCTBOBAHUS ~ CUCTEM

KOHTPOJISI Ka4ecTBa.
Poct ynoBnerBopeHHOCTH narueHToB ¢ 62—68%
10 85-92% otpaxaeT yinydiieHue JOCTYITHOCTH

u KauecTBa (bapmalieBTUYECKOTo
oOciyxuBaHus. J[aHHBIN TIOKA3aTeNb SIBISICTCS
HMHTETPAIbHBIM u MOATBEPKIAET

10JIOKUTEIIbHOE BOCIIPUATUE OPraHU3aLMOHHBIX
W3MEHEHUI CO CTOPOHBI KOHEYHBIX MOTy4YaTenei
MeauIuHcKou momoru [12,17,20].

B ornuume oOT TpagMUMOHHBIX IOJXOJOB,
OPUEHTHUPOBAHHBIX  IPEUMYIIECTBEHHO  Ha
HOPMaTUBHOE peryiaupoBaHue
(dhapmareBTHIECKOM NESTCIIbHOCTH, B
HaCTOSILIEM  HUCCJIEAOBAHUM  MPEMIOKEH U
anpoOMpoOBaH  OPraHMU3AIMOHHBIA  MEXaHHU3M
BHenpeHus npuHuunoB GPP, ocHoBaHHBIN Ha
pa3paboTaHHBIX aBTOPOM METOJINYECKUX
PEKOMEH1alUsIX, CTaHAAPTU3UPOBAHHBIX
nporenypax ©  OUGPOBOM  MOHHUTOPHHTE.
Hayuynas HOBHM3Ha WHCCIIEIOBaHUS CBs3aHA C
ampoOaruei MOJIEH OpPraHU3alMOHHOTO
BHenpeHus GPP B anTedHbIX MyHKTaxX Ha dTare
ajantauiMd K JEHCTBYIOIIUM TpeOOBAHUAM
BHEIpeHUS (papMaleBTUYECKHX CTaHAapTOB
[7,9,14,18].

Crnenyetr OTMETUTD, UTO peaau3alus NPUHIIUIIOB
GPP B COBpeMEHHBIX YCIOBHUSIX  TaKXKe
OCYILIECTBISICTCS B KOHTEKCTE OOHOBIICHHS
HOpPMaTHUBHO-TIpaBOBOM  0a3el  PecmyOnmuku
Kazaxcran u rapmoHu3anuu ¢papMaieBTHUECKUX
CTaH1apTOB B paMKax EBpasuniickoro
skoHOMHYEeCcKOTO0 coro3a (EADC), uto moBskIaeT
MPaKTUYECKYI0 3HAYUMOCTb  IPEAJIOKEHHOU
MOJIETIM OPTaHU3alMOHHOTO BHEPEHUS.
[IpakTnueckass ~ 3HaYUMOCTh  TOJYYEHHBIX
pE3yJIbTaTOB  3aKJIIOYAETCSI B BO3MOXKHOCTH
TUPAKUPOBAHUSA NPEUIOKEHHOIO TOJIX0Ja B
JIPYTUX OpraHu3aIusIX amMOynaTopHO-
MOJIMKJIMHUYECKOW moMoImu. Vcnonb3oBaHue
cTpykrypupoBanHoro Habopa COII u nndpoBbIx
WHCTPYMEHTOB  YIpPAaBJIEHUS  CIIOCOOCTBYET
MOBBIIIEHUIO MPO3PAYHOCTH, YIPABISIEMOCTH U
KauecTBa MIPOLIECCOB JIEKapCTBEHHOT'O
obecnieuenus [5,6,15].
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CHGILYGT YUUTBIBATD, 4qTo BBISIBJICHHBIC
IIOJIOKUTCIBHBIC  HU3MCHCHHA  MOIIU OBITE
O6yCJIOBJIeHbI HC TOJIbKO HCIMOCPCACTBCHHBIM
BJIMSIHHUEM BHCAPCHHBIX CTaHAAPTHBIX

OTIEPAITMOHHBIX TPOIEAYP, HO M COBOKYITHBIM
3P HEKTOM OpraHU3alMOHHOTO COMPOBOKIACHUS,
00y4eHHs TIepCOHaNa, YCUJICHHOT'O BHYTPEHHETO
KOHTPOJIS u aJlanTanun UG POBBIX
WHCTPYMEHTOB.  JTO  MOXET  YaCTHYHO
OOBSICHATH ~ BBIPQKEHHOCTh  HAOJIOJIAEMBIX
W3MECHCHUH B TIOKA3aTeNiIX OIeparlMOHHOM
3¢ PEeKTUBHOCTH.

OrpanuyeHus UCCJIeT0BAHUS

HecMmoTpss Ha mONyYeHHBIC TOJOXKHUTEIbHBIC

pe3yibTaThl,  HUCCJIEIOBAHME  HMEET  PsJ
OrpaHUYEeHUH. OtrcyrcTBUE  KOHTPOJIBHOU
TPYIIIIBI u HCIIOJIb30BAHNE
KBa3WAKCIIEPUMEHTAJIbHOTO  AM3aiiHA  «10—

10CJIe» OrPAaHMYMBAIOT BO3MOXKHOCTH CTPOTOM
OLIEHKU  IMPUYUHHO-CIEICTBEHHBIX  CBS3CH.
Kpowme toro, pe3ynbrarbl OCHOBaHbI Ha JAHHBIX
OrPaHUYEHHOI'0 YKCJIa alTe4YHbIX MYHKTOB, YTO
TpeOyeT nanpHEeiIIel Bamupamuu Ha Oolee
IMpOoKOM BbIOOpKe. CrefyeT y4YMuThIBaTh, 4TO
OLICHKa 4YacTOThl OIIMOOK IpH  OTIYCKE
JIEKapCTBEHHBIX CPEJCTB OCHOBBIBAJach Ha
AAaHHBIX BHYTPCHHCTO KOHTPOJIA Ka4ye€CTBa, 4YTO
MOXKET COIIPOBOKAATHCS HE/I0y4eTOM
OTACJIBHBIX CJIYy4a€B HW BJIMATH Ha TOYHOCTDH
KOJINYECTBEHHON OIIEHKHM TIOKazarensd. Takxke
CYLIECTBYET BEpPOSATHOCTh 3(Pdekxta XoTOpHa,
IIPU KOTOPOM MU3MEHEHHE TIOBECHUS MTepCoHaa
MOTJIO OBITH CBSA3aHO C (JaKTOM HaOJIOACHHUS.

IIpy  opraHm3alMOHHBIX  BMEMIATENbCTBAX
JAaHHOTO THMA TIIOCJ€ 3aBepIIeHHs JTama
aKTUBHOIO MOHHTOPHHIA COXPaHSETCS pPHUCK

IMepcnekTUBBI JaJbHEHIINX UCC/ICIOBAHUM
[lepciekTvBbI ~ JadbHEWIIMX  WCCIEIOBAHMI
CBSI3aHBI C PACIIUPEHUEM MACIITa00B BHEIPEHUS
MIPEIIOKEHHOM MOJIEJIH, yrayOJeHHBIM
aHAJM30M SKOHOMUYECKOH 3(P(PEKTUBHOCTH, a
TaK)K€ MHTETpallMell anTe4HbIX OpraHU3alluid B
MpoIecChl  IUIAHUPOBAHMS  JIEKAPCTBEHHOTO
obOecrieueHUsT Ha OCHOBE JAHHBIX PEATbHOTO
OTITyCKa JIEKApCTBEHHBIX CPE/ICTB.

BriBoabl

1. OpranuzanuoHHOE BHEApPEHUE MPUHILIUIIOB
HaJuIeKamed (apMaleBTHUYECKOW  MPAKTUKH
(Good Pharmacy Practice, GPP) B nesarenbHOCTD
anTeuHbIX MyHKTOB OpraHu3anuii amOynaTopHo-

MOJIMKJIMHUYECKOW ~ TIOMOIM  CIIOCOOCTBYET
TTOBBIIIICHUIO s dexTuBHOCTH ux
(GyHKIMOHUPOBAHUSI.

2. Buenpenue CHCTEMBI CTaHJApTHBIX

omneparmonHbix nporeayp (COIT) obecnieunBaer

O THMH3AIHIO KJTFOYEBBIX MPOIIECCOB
(dapMareBTHYECKOTO  OOCIY)KMBaHUSA,  YTO
CONPOBOXKIAETCSI  COKpAILCHHEM  BPEMEHH

0OCITY>)KUBaHUS ¥ O’KUIaHUS TTAIIUEHTOB, a TAKXKE
CHIKEHHEM YacTOThl OIIMOOK IpU OTIIyCKE
JIEKapCTBEHHBIX CPEJICTB.

3. MHTerparus mporeccoB anTeuHbIX MyHKTOB €
uu(ppoBbIMU  MHOOPMALMOHHBIMU CUCTEMAMHU
(UC JIO, DamuMed, eHealth) cmocoGcTByer

MOBBIILICHUIO  YPOBHS  MPOCJIEKUBAEMOCTH
onepauuu, pacupsier BO3MO>HOCTH
BHYTPEHHErO0  KOHTpOJIEI W (pOPMHPYET
MPEANIOCHUIKH JUISL YIIPaBIEHYECKOTO
HCMOJIb30BAHUS JTAaHHBIX B cucTeme

JIEKapCTBEHHOT0 00ecreuyeHusl.
4. OpraHu3alilOHHOE BHEJIPEHHE MPUHIUIIOB
GPP comnpoBoXkaaercs TNOBBIIIEHUEM YPOBHS

YaCTUYHOI'0 BO3Bpara IMEpCcOoHaNa K MCXOIAHBIM  YAOBJIETBOPEHHOCTH MallEHTOB
MoJieNIIM  npoheccHoHaIbHOTO ToBeAeHuss. B ¢apmaneBTnyeckum o0cCITy’)KUBaHUEM u
YCIOBHUSIX KaJpOBOM HAarpy3Kd, pECYpCHBIX OTpa)kaeT MTOJIOKUTEIBHOE BOCITpUSITHE
OrpaHUYECHUN 51 OpraHU3allMOHHO-  OPraHM3allMOHHBIX HW3MEHEHMH CO CTOPOHBI
SKOHOMHYECKHUX (akTopoB BO3MOKHO  IOJydaTenael MEAUIIMHCKON TOMOIIH.

¢dopmupoBanrue HedopMaTbHBIX MPakTUK J100 5. Pa3paboTanHas MoJenb OpraHU3aIMOHHOIO
YaCTUYHOE OTKJIOHEHHE OT YyTBEpKIEHHbIX BHenpeHus GPP  wumeer  mpakthueckyro
CTaHJAPTHBIX ONEPALMOHHBIX MpoLEeAyp. B aTolf  3HaUMMOCTh JUIi  CHUCTEMbl  aMOyJIATOPHOTO
CBSI3M JIOJITOCPOYHAsl YCTOMUMBOCTH BHEJPEHUS JiIeKapcTBEHHoro obOecriedenust PecryOmuku
TpeOyeT CHCTEMHOTO BHYTPEHHEro ayamrta, KaszaxcTaH M MOXKET paccMaTpuBaThCs Kak
MEepUOANYECKOr0 OOy4eHHs TIepcoHaja M  OpPraHM3alMOHHBIM  MeXaHM3M  aJanTaluu
YIPABJICHYECKOU IMOANECPIKKH. anTe4YHbIX OpraHU3alMil K  COBPEMEHHBIM
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TpeOOBaHUAM (apManeBTHYECKOTO TapMOHHM3AallMM  CTaHIApTOB B paMKax
peryJiupoBaHus, BKJIIOYAs npoueccel  EBpasuiickoro skoHoMuueckoro corsa (EADC).
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OAPMANEBTUYECKAS 1 MEIMITMHCKAS ITPOMBINIVIEHHOCTD KASAXCTAHA:
BbI3OBbI U ITEPCIIEKTHMBbLI YCTONMYNMBOI'O PABBUTHA B YCIIOBUAX
TPAHCO®OPMAIINN CUCTEMbI 3JIPABOOXPAHEHH I

Jenuc B. [lanyenko'?, @aruma M. Cmarynosa?, Caaranatr A. MambipOexoBa®
I'KKII «l{enmp no npogunaxmuxe BUH-ungexyuuy akumama 2opooa Acmansi, 2. Acmana, Pecnybnuxa Kazaxcman
I'Y «Munucmepcmeo 30pasooxparnenust Pecnyonuxu Kazaxcmany, e. Acmana, Pecnyonuxa Kazaxcman
SHAO «Kaszaxckuil Hayuonanvhsll meouyunckull ynusepcumem umenu C.J]. Acghenousposay,
2. Anmamoi, Pecnyonuxa Kasaxcman

Beenenne. B ycnoBusx mio0anbHBIX  TpaHchopMalMid M peOpPMHPOBAHHS CUCTEMBl  31PaBOOXPaHEHUS
(apmanieBTHUECKAasT W MEAWIMHCKAs MNPOMBIIUICHHOCTh IPHUOOPETAIOT CTpaTernieckoe 3HaueHHe Kak (akTop
obecrieyeHus! JIEKapCTBEHHON Oe30MaCHOCTH M YCTOMYHMBOrO COIMAIBHO-IKOHOMHUYECKOro pasutus. Jns PecnyOnukn
Kazaxcran xapakTepHa BBICOKAas HMIIOPTO3aBUCHMMOCTh MpPU HAIMYMU MOTEHIMAla pOCTa OTpaciu, 4To Tpeldyer
CHCTEMHOTO aHalIu3a U BhIPa0OTKN 3(h(HEKTUBHON MOJIENIN Pa3BUTHSI.

Ilexan. [IpoBecTH KOMILIEKCHBIH aHAIU3 COCTOSHUS (hapMalleBTHUECKONH M MEIHUIIMHCKON POMBILIIIEHHOCTH Pecnyonuku
KazaxcraH u onpefenuTs KIHOYEBbIE HAIPABICHHS €€ YCTOHYMBOTO Pa3BUTHS B YCIOBHSAX TpaHC(HOPMAIMU CHCTEMBI
3PaBOOXPAHEHHSI.

Marepuanbl U MeToabl. VccienoBanre BBIMOIHEHO HA OCHOBE aHaiM3a BTOPUYHBIX JaHHBIX 3a 2020-2025 romsl
UCTIONb30BAHUEM METOJOB CHCTEMHOIO, CPaBHHUTEIBHOIO, CTATHCTUKO-KOHOMHYECKOTO M HOPMAaTUBHO-IIPABOBOTO
aHaJM3a, a TaKKe 0000ICHHUS MEXAYHAPOIHOrO OMbITa Pa3BUTHS (hapMaleBTUUECKOW OTPACIIH.

Pe3yabraThl M BBIBOABI. YCTaHOBJIEHO, 4YTO OTpPacib AEMOHCTPUPYET B LEJIOM TOJOKUTEIBHYIO THUHAMHUKY,
COIPOBOXKIAIOILYIOCS POCTOM O0OBEMOB MPOM3BOICTBA (MO onepaTuBHBIM JaHHbIM, 191,1 mupn tenre B 2025 romy,
npupoct 8,7%) 1 yBeJIUUEHUEM IIPUTOKA NPSIMBIX MHOCTPAHHBIX MHBeCTUIMI B 1,56 pa3a (142,8 mun nomnapos CIIHA
o uroram 2025 rona). [Ipu 3ToM pa3zButhe orpaciu xapakrepuzyercs GopMUpOBaHHEM MOJIEIIN OrPAHUYEHHOIO POCTa,
IIPY KOTOPOH yBeJIM4YEHHE MPOU3BOACTBEHHBIX MOKa3aTeNe COUeTaeTCs ¢ COXPAHEHUEM BBICOKOH MMIIOPTO3aBUCUMOCTH
(mo 85%), HemocTaTo4HON INIYOMHOW JIOKAIM3aLMM M OIPAaHMYECHHBIM DPAa3BUTHEM HAyYHO-HCCIIEOBATEIHCKOTO
noreHuyana. HaydHelil BKIaJ MCCIENOBaHMS 3aKIIOYAETCSl B KOMIUIEKCHOW OLIEHKE OTpacii KaK HHTETPUPOBaHHOU
CHCTEMBI, 0OOCHOBAaHHM DPOJH KJIACTEPHOrO MOAXOHa B OOECIICYCHHH €€ YCTOHYMBOTO PasBUTHA U HHTEPIPETaluH
Pa3BUTHUS OTPACIH YePE3 MOAENb OTPAHUUCHHOI0 pocTa. B ncciaenoBaHny OKa3aHo, YTO YCTOWYHMBOE pa3BUTHE OTPACIIH
BO3MOXHO IIpM TIEpeXof€ K KOMIUIEKCHOW MOJENH, OCHOBAaHHOM Ha MHTErpallid IPOMBIIUICHHONW, HaydHO-
TEXHOJIOTMUECKOM U PETYISATOPHON MOIUTHKH.

KaroueBbie cioBa: QapmarieBTHUecKass NPOMBIIIIEHHOCTh, MEAUIUHCKAS MIPOMBIIUICHHOCTb, YCTOWYNBOE Pa3BUTHE,
37paBOOXpaHeHNe, UMIIOPTO3aMEIIEHUE, JIEKAPCTBEHHAsK OE30IIaCHOCTb.

KA3AKCTAHHBIH ®APMALEBTUKAJIBIK XOHE MENLMHAJIBIK OHEPKOCIBI:
JIEHCAVJIBIK CAKTAY JKYHECI TPAHCO®OPMALIUACHI )KAF JAUBIHIAFBI ChIH-
KATEPJIEP MEH TYPAKTBI JIAMYJIbIH TTEPCIIEKTUBAJIAPBI

Hdennc B. IlTanyenxo'?, @aruma M. Cmarynosa?, Canranar A. MambipOexoBa®
"Acmana xanacwl aximoiciniy «AUTB ungexyuscoinbiy andviy any opmanvievy MKKK,
Acmana K., Kazaxcman Pecnybnuxacol
“«Kazaxcman Pecnybnuxacet /lencaynvix cakmay munucmpnieiy MM, Acmana k., Kazaxcman Pecnyonuxacul
*«C.IK. Achenousapos amvindasvl Kazax yimmuolx meouyuna ynusepcumemiy KeAK,
Anmamer k., Kazaxcman Pecnyonuxacol

Kipicnme. JKahaungsik TpaHcopmanmsiiap >XoHE JEHCAyIbIK CakTay XKYHeciHIH pedopManaHybl KaraaiblHIa
(hapMareBTUKANBIK JKOHE MEAWIIMHANBIK OHEPKOCII OPUTiK KayilCi3miKTi KaMTaMachl3 €Ty MEH OJICYMETTIK-
SKOHOMUKAJIBIK TYPAKTBl TaMyIbIH MaHbI3IBl (DAKTOpPBl pETIHAE CTpaTernsulblk MoHre ue Oonmyma. Kazakcran
PecrryOnukace! yoIiH canaHblH €cy aJ€yeTiHiH OOlyblHa KapaMacTaH >KOFapbl HMIOPTKA TOYEIUTK TOH, Oyl calaHbl
KYHeml Taiaayapl )koHe THIMAI AaMy MOJIETIH KaJIbINTacThIPYIIbl Talall eTes.
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Makxkcatbl. Kazakcran PecrryOnukacsiHbIH (hapMalleBTHKAIBIK KOHE MEIUIMHAIBIK OHEPKACiOiHIH Ka3ipri KarnaibiHa
KEIIeHJI Tajljay J>KYpridy J>KoHE JeHCAyNBbIK CcaKray J>KYHeciHiH TpaHCc(hOpMalWsCchl >KarJalblHAa OHBIH TYPAaKTHI
JIAMYBIHBIH HET13T1 OaFbITTapbIH alKBIH/IAY.

Marepuannap men agicrep. 3eprrey 2020-2025 xpuinap apanbIFbIHIAFEl KaiiTanama JepeKTepAl Tajlaay HeTiziHzae
OPBIHIANIABI KOHE KYHENIK, CaJbICTRIPMAIbl, CTAaTUCTHUKAIBIK-OKOHOMUKAJIBIK >KOHE HOPMATHUBTIK-KYKBIKTHIK TaJjay
o/ticTepiH, COHmal-aK (hapManeBTUKAIBIK CaaHbIH XaIbIKApAIBIK JIaMy TIKipHOSCIH KHUHAKTAY TOCUIAEPiH KaMTUIBL.
Hotmxenep MeH KopbIThIHABLIAP. CayaHbIH KaJbl OH JMHAMHKACH aHBIKTAJABI, O OHMAIpic KeJEeMiHiH ecyiMeH
(xemen nmepekrep Ooibrama 2025 >xputel 191,1 Mupa TeHre, ecim 8,7%) koHE TiKeJIeH MICTENAIK WHBECTHUIMSIIAD
arbIHBIHBIH 1,56 ecere yurrarobiMeH (2025 sKbULIBIH KOPBITHIHABICH OolibiHIIa 142,8 Mita AKILI nonnmaper) cunarrasnapl.
CoHBIMEH KaTap CaJlaHbIH JaMybl HIEKTEYIli ©Cy MOJETIMEH CHIaTTalajbl, MYH/Ja OHJIIPICTIK KOPCETKIIITEpIiH ocyi
JKOFapbhl UMIIOPTKA ToYyelALTKTiH (85%-Fa meiliH), eHIIpiCTI KePrimiKTeHAIpY AEHICHiHIH JKETKUIIKCI3IITIMEH >KoHe
FBUIBIMU-3EPTTEY SJIEYeTiHIH HIEKTEeYTi AaMybl Karap JKYpemdi. 3epTTeydiH FhUIBIMH YIIECi calaHbl WHTEerpalysIaHFaH
XKYHe peTiHze KemeH Il Oarasayna, OHBIH TYPaKThl JaMybIH KaMTaMachl3 eTyIeri KJIacTepiliK TICUIIIH pelliH Herizaeyne
JKOHE CaJIaHBIH JAMYBIH IIEKTEYJi ©Cy MOJIENl apKbUIbl TYCIHIIpyIe KepiHeai. 3epTTey HOTHKENepi CallaHbIH TYPaKThI
JaMybl ©HEPKACINTIK, FBUIBIMU-TEXHONOTHSUIBIK JKOHE PETTEyIIl cascaTThl WHTErpalysiiayFa HeEri3/IeNiTeH KelleH/l
MOJIENbIe KONy XKaF/IaibIHIa MyMKIiH €KEeHJIITT KOpCeTI .

Tyiiinai ce3gep: papmaneBTUKAIBIK OHEPKICIM, MEAUIIMHAIIBIK OHEPKACIIl, TYPAKTHI IaMy, ICHCAYITBIK CaKTay, UMIIOPTTHI
QJIMaCTBIPY, ASPITIK KayilCi3IiK.

KAZAKHSTAN’S PHARMACEUTICAL AND MEDICAL INDUSTRIES: CHALLENGES AND
PROSPECTS FOR SUSTAINABLE DEVELOPMENT AMID HEALTHCARE SYSTEM
TRANSFORMATION

Denis V. Panchenko'?, Fatima M. Smagulova?, Saltanat A. Mamyrbekova?
ISMPE “Center for HIV Infection Prevention” of the Akimat of Astana, Astana, Republic of Kazakhstan
2SI “Ministry of Health of the Republic of Kazakhstan”, Astana, Republic of Kazakhstan
3NJSC “Asfendiyarov Kazakh National Medical University ”, Almaty, Republic of Kazakhstan

Introduction. In the context of global transformations and ongoing healthcare system reforms, the pharmaceutical and
medical industry is gaining strategic importance as a key determinant of drug security and sustainable socio-economic
development. The Republic of Kazakhstan is characterized by a high level of import dependence despite the industry’s
growth potential, which necessitates a systematic analysis and the development of an effective development model.
Objective. To conduct a comprehensive analysis of the current state of the pharmaceutical and medical industry in the
Republic of Kazakhstan and to identify key directions for its sustainable development in the context of healthcare system
transformation.

Materials and methods. The study is based on the analysis of secondary data for the period 20202025 and employs
system-based, comparative, statistical-economic, and regulatory analysis methods, as well as a synthesis of international
experience in pharmaceutical industry development.

Results and conclusions. The industry demonstrates an overall positive trend, reflected in the growth of production
volumes (according to operational data, KZT 191.1 billion in 2025, an increase of 8.7%) and a 1.56-fold increase in
foreign direct investment inflows (USD 142.8 million in 2025). At the same time, the industry’s development is
characterized by the emergence of a limited growth model, in which increasing production indicators coexist with
persistently high import dependence (up to 85%), insufficient depth of localization, and limited development of research
and development capacity. The contribution of the study lies in the comprehensive assessment of the industry as an
integrated system, the substantiation of the role of the cluster approach in ensuring its sustainable development, and the
interpretation of industry development through the model of limited growth. The findings demonstrate that sustainable
development of the industry requires a transition to a comprehensive model based on the integration of industrial,
scientific and technological, and regulatory policies.

Keywords: pharmaceutical industry, medical industry, sustainable development, healthcare, import substitution, drug
security.

Beenenne. Ha coBpeMeHHOM JTame pa3BUTHS — 34pPAaBOOXPAHEHHUS u TEXHOJIOTHUYECKYIO
100ambHONM SKOHOMHUKH (hapMareBTUYeCKass M HE3aBUCHMOCTh  TrocylapcTBa.  3HAUUMOCThb
MEAMILIMHCKAs IIPOMBIIIEHHOCTh ~ OTPAciy CYIIECTBEHHO BO3pOC/IA B KOHTEKCTE
paccMaTpuBalOTCSl KaK OJMH M3 KIIOUEBBIX  INIOOAJBHBIX BBHI30BOB MOCIEIHHX JIET, BKIIOYAs
CEKTOPOB HallMOHAJIbHOU DKOHOMUKH, IIaHJIEMHUIO COVID-19, HapyILLIECHUS
o0ecreunBaroLii JIEKapCTBEHHYIO  MEXKIYHapOIHBIX LIEMOYEK TOCTABOK U YCUIIEHUE
0€30MacHOCTb, YCTOHYHMBOCTD CHUCTEMBl TI'€OKOHOMHYECKOW  HECTaOMJIBHOCTH,  YTO
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MIPOJIEMOHCTPUPOBAJIO YA3BUMOCTD
HallUOHAJBHBIX  CHCTEM  3JI[PaBOOXPAHEHUS,
3aBUCAIIMX OT UMIIOPTA JIEKAPCTBEHHBIX CPEJICTB
1 MEIUITUHCKUX u3aenui [1,2,3].
dapmarieBTHUECKas MIPOMBIIIUIEHHOCTh
SIBIISIETCSI BBICOKOHAYKOEMKOM, KalMTaj0EMKOM,
C JUIMTEIbHBIM MHHOBAIIMOHHBIM ITUKIIOM, YTO
dbopMupyeT 3HAYUTENBHBIC Oapbephl BXOJa H
00yCJIOBTUBAaET  HEOOXOJUMOCTh  AKTHBHOTO
TOCYIapCTBEHHOTO YYacTHs B Pa3BUTUHU OTPACITH
[4,5,6]. B CcoOBpeMEHHBIX  HCCIIETOBAHUSAX
MOTYEPKUBAETCS €€ IBOMCTBEHHAS IPUPO/IA: OHA
BBICTYIIAET JipaitBepoM WHHOBAIIMOHHOTO
SKOHOMHUYECKOTO pOCTa M  OJIHOBPEMEHHO
BBITIOJIHSIET COLMAIBHO 3HAUUMYIO (YHKIIUIO,
obecrieunBas JOCTYM HACEJIEHUS K MEAUITUHCKOM
romortu [ 1,7].

B Pecnybnuke Kazaxcran dapmaneBruyeckas u
METUITMHCKAsT TPOMBINIJIEHHOCTh HAXOJATCS B
CTaUM HHCTUTYLIMOHAJIBHOW W CTPYKTYpHOMU
TpaHcpopMaIuu, 00yCIIOBIIEHHOM
pedopmMupoBaHHEM CHCTEMBI 3IPAaBOOXPAHEHUS,
BHEJIpEHHEM  00S3aTeTbHOTO  COIMATIBLHOTO
MEIUIMHCKOTO CTPaxOBaHMS M  Pa3BUTHEM
nudposeix Texnosoruit [8,9]. B To xe Bpems
COXpaHsieTCsd  BBICOKash  3aBUCHUMOCTb  OT
UMITIOPTHOM MPOAYKIIMU, OCOOEHHO B CETMEHTE
OPUTMHAJIBHBIX M BBICOKOTEXHOJOTHYHBIX
JIEKapCTBEHHBIX  CPEICTB, 4YTO (OopMHUpPYET
CUCTEMHBIE  PUCKM I YCTOWYMBOCTH
JeKapcTBeHHOro obecrieueHust [ 10].

Bmecre ¢ Ttem HabmiomaeTcss  pa3BUTHE
Ka3aXCTaHCKOTO IMPOU3BOJACTBA JIEKAPCTBEHHBIX
CPEICTB U MEIMLUHCKUX W3JEIUH, paCUIMPEHUE
MIPOU3BOJCTBEHHBIX MOIIHOCTEH W BHEAPEHUE
MEKTyHAPOIHBIX CTaHJIapTOB KauecTBa,
BKJIFOUAs TpeboBaHus HaJyIexKalen
pou3BoJCTBeHHON mnpaktuku (GMP) [11,12].
locynapcTBeHHass MOJUTHKA HampaBleHa Ha
CTUMYJIMPOBAHHUE JIOKAIU3ALUKU IPOU3BOJICTBA,

IPUBJICYCHUE  WMHBECTHUIMH U pa3BUTHE
MEXaHU3MOB KOHTPAKTHOTO IIPOM3BOJACTBA, a
TaKxe ¢dopmupoBaHue YCTOMYMBOTO
BHYTPEHHETO pBIHKa MIOCPEACTBOM

LEHTPAJIM30BaHHBIX 3aKymokK [ 13].

BaXHBIM HHCTUTYLIMOHAJIBHBIM MEXAaHU3MOM
pa3BUTHS OTpaciu cTano popmupoBanue B 2022
rofly PpEeruoHaJIbHBIX KJIAacTepOB B TOpPOJAX

HayKoO#, 00pa30BaHMEM U MPOMBIIUIEHHOCTHIO, a
TaKXe BHEIPEHUE NHHOBALIMOHHBIX TEXHOJIOI M.
Hecmotpss Ha mONOXKUTENIBbHBIE TEHICHIUH,

pasBuTHe oTpaciu ocraercs
HecOalaHCUPOBAHHBIM W COTIPOBOXKIAETCS
pAaoOM  CUCTCMHBIX OFpaHI/I'-ICHI/If/'I, BKJIFO4Yad
HEJ0CTATOYHYIO 8% 0713 0% JIOKAJIU3aLHH,
OTIpPaHUYECHHBIN YPOBEHB Hay4HO-
UCCJIE0BATENbCKIX u OTIBITHO-

KOHCTPYKTOPCKUX Pa0OT, KaApOBBIC NEDUIUTHI 1
WHCTUTYIIHOHAIBHBIE Oapbepsl [6,14].

®dapmarneBTH4ECKas cucrema CTpaHbI
IIPEICTABIISAET coboit COBOKYITHOCTb
B3alMOCBSI3aHHBIX 3JIEMEHTOB, BKJIIOUAIOLIUX
CBIPbEBO, MIPOU3BOACTBEHHBIM, HAy4YHO-
TEXHOJIOTUYECKUI U PEeryiasTOpHBINA
KOMITOHEHTBI. Henocrarounoe pa3zBUTHE
OTJEJIbHBIX 3BEHbEB, Mpexae BCETO
MPOU3BOJICTBA AKTUBHBIX (hapMalleBTUYECKUX
cyOCTaHIIMii W HaydyHOW 0a3bl, YCHUIJIMBAET

3aBUCHMOCTh OT BHEHNIHUX IIOCTaBOK U
OTpaHMYMBAaET BO3MOXKHOCTHM  Iepexoja K
IPOMU3BOACTBY  HPOAYKIMU  C  BBICOKOM

JI00aBIEHHOW CTOMMOCTRIO [14,15,16].

AHaJIN3 MEXyHAPOIHOM MPAKTUKU MOKA3bIBAET,
YTO YCTOWYMBOE pa3BUTHE (PapMalleBTUUECKON 1
MEIULUHCKOM MPOMBIIIJIEHHOCTH JI0CTUTAeTCA
NPy peanu3aluyd aKTUBHOW TOCyIapCTBEHHOM
MOJIMTUKY, HampaBIEHHOW Ha  MOJAEPKKY
JIOKAJIbHOTO TPOU3BOJICTBA, PAa3BUTHE HAYYHO-
TEXHOJIOTMUECKOTO MOTEHIMAIa K MHTETPAIHIO B
mIo0abHBIE  IETOYKH  mmocTaBok  [3,17].
Benymue crpanbl, BKIOYas — Trocyaapcrsa
EBponeiickoro corwsza, Kwuraih, HWumuio wu
Pecny6nuky Kopes, peanusyioT KOMILIEKCHBIE
MOJIEIM  Pa3BUTUSA  OTPACIH, COYETAIOIINE
UHCTPYMEHTBI ~ MPOMBILIUICHHON  TOJHUTHKH,
PEryIsITOPHOTO peryIupoBaHUs u
CTUMYIMpOBaHUs uHHOBami [18,19,20,21].
WHpIMH cTIOBaMH, aKTyalbHOCTb HACTOSIIETO
uccleioBaHus 00yciOBlIeHAa HEOOXOAMMOCTHIO
KOMILUIEKCHOTO aHayM3a COBPEMEHHOTO
COCTOSIHUS (hapMalleBTUYECKONH U MEIUIIMHCKOM
npombinuieHHOCTH  Pecniyonuku — Kazaxcras,
BBISIBJICHHSI KITIOUEBBIX BBI30BOB M 000CHOBAHMUS
HalpaBJICHU €€ YCTOWYMBOIO pa3BUTUA C
Y4E€TOM MEXIYHApPOJHOTO OIbITa U CTPAHOBBIX
0COOCHHOCTEH.

Acrane, Aktobe u  lleimkente  [9], Hayunbplii Bkiag uCCIEIOBaHHUS COCTOUT B
OPUEHTHUPOBAHHBIX Ha pa3BUTHE  CIEAYIOLIEM:
KOOIIEPAallUOHHOTO  B3aUMOJACUCTBUS  MEXIy 1) MpeiokKeH KOMIUIEKCHBIM MOAX0J K aHaU3y
OTpaciii KaK HHTETPUPOBAHHOW CUCTEMBI;
114
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2) 000CHOBaHA POJIb PErHOHANBHBIX KIACTEPOB
KaK HMHCTPYMCHTA IMOBBLIIICHUA YCTOﬁqHBOCTH
oTpaciy;

3) 1npemiokKeHa HHTEPIpETalysl  Ppa3BUTHS
OTpaciy yepe3 MOJIeIb OIPaHUUYEHHOTO POCTa.
Ha ocHOBe KOMIDIEKCHOTO IOAXOJa BO3MOXKHO
BBIACIIATH craagnu Pa3sBUTHA oTpaciiun:
(dbopMupoBaHue, OrpaHUYEHHBIN pocr,
YCTOﬁqHBO-HHHOBaHHOHHOC Pa3BUTHUC u
HHTEPIPETUPOBATE CTPYKTYPHBIE OIPaHUYECHU,
CIAEP>KUBAOIIUE MEPEXO] K YCTOMUUBON MOACIIN

pocra.
Ucxong M3 W3JI0KEHHOTO, HCCIIEA0BATEIbCKUH
BOIIPOC ~ MOXET  ObITh  chopMyIHpPOBaH

CIIENYIOIUM 00pa3oM: Kakue CTPYKTypHBIE
OTpaHUYEHUSI U MHCTUTYLHOHAJIbHbIE (aKTOPHI

ONPEIENSAOT  TEKYIIYI0  MOJENIb  PAa3BUTHUSA
(hapmareBTHIECKOM 51 MEJIUIIMHCKO M
npomblnuieHHocTH Pecnyonuku Kazaxcran u
KaKue HaIlpaBJICHUS TpaHchopMauu
HEO0OXOIUMEI JUTSt olecrieueHust ee
YCTOMYUBOCTH?

eap uccjeqoBaHusi: TPOBECTH KOMIUIEKCHBIN
aHAIM3  COCTOSHMS  (papMaleBTUYECKON W
MEIUITMHCKON TMPOMBIIIUICHHOCTH PecnyOnmuku
Kazaxcran u OTIPENCIIUTh KJIIOUEBBIE
HANpaBJICHUS €€ YCTOWYMBOTO pAa3BUTHUS B
YCIOBHSIX TpaHcdopmaiuu CHCTEMBI
3IpaBOOXPaHEHUS.

Hns JOCTIOKEHHUS  ITOCTaBJICHHOMU
c(hopMyITMpPOBaHBI CIIEIYIONINE 3aa4u:
1) pPacKpbITh ~ TECOPETHUYECKHE  OCHOBBI
Pa3BUTHS OTPACIU KaK CTPATErHYECKOTO CEKTOpa
SKOHOMHUKH U CUCTEMBI 3[paBOOXPaHEHUSI;

2) mMpoaHAIM3UPOBATH COBPEMEHHOE COCTOSHHE
(hapmarieBTHYECKOM H MEIUIUTHCKON
pombiieHHoctd  Pecnyonuku  Kasaxcran,
BKJIIOYast MPOU3BOICTBEHHO-?KOHOMHYECKHE
rokKa3aTeliu, CTPYKTYpY pBIHKA n
rOCYJapCTBEHHYIO MOJIUTHKY;

3) BBIIBUTH KIIIOYCBBIC BBI30OBBI U Oapbephl
Pa3BUTHUSI OTPACITH B YCIOBUAX pedOPMUPOBAHUS
CUCTEMBI 3[JpABOOXPAHEHHUS;

4) W3y4uTh MEXKJIYHAPOJHBIM OTBIT PA3BUTUS
¢bapmaneBTHUECKOM u MEIULUHCKOU
MIPOMBILIUIEHHOCTH U ONPEAEIUTh BO3MOKHOCTH
€ro aJanTtaiyy B HallMOHAIbHBIX YCIOBUSX;

5) 000cHOBaTh MPUOPUTETHHIE HAMPABICHUS
YCTOWYUBOTO pa3BUTHS oTpaciu n
c(hopMyTHpOBaTh MPAKTUYECKHE PEKOMEHTAITHH.
Marepuaasl u  Metoabl. lccnenoBanue
BBITIONTHEHO B ¢dopMare  aHAIUTHYECKOTO

neiu

UCCIIEZIOBAHUS, OCHOBAaHHOIO Ha  aHalu3e
BTOPUYHBIX JaHHBIX. llepuox wucciemoBaHus
oxsarbiBaeT 2020-2025 roapl, 4T0 00YCIOBICHO
JOCTYITHOCTBIO COMOCTABUMBIX CTaTHCTUYECKUX
Y QaHAJTUTUYECKHUX JTAaHHBIX.

B  mepedyeHp  Ka3aXCTaHCKUX  HMCTOYHHKOB
BKITIOUQJINCh  O(QUIMATbHBIE CTAaTHCTUYECKHE
MyOJTMKAIllMY, HOPMATHBHBIC IPABOBBIC aKTHI,
NPOrpaMMHBIC  JIOKYyMEHTBI W ITYOJIMYHBIC
Marepuajbl  yIMOJTHOMOYEHHBIX OpraHoB. B
MEXIyHAPOIHBIA TIepeueHb — OQHIMATbHbIC
JOKYMEHTBl MEXIYHapOAHBIX OpraHu3aluil |
rOCy1apCTBEHHBIE MaTepHabl CTpaH,
OTOOpaHHBIX JUIsl CPAaBHUTEIBHOIO aHATIN3A.
HcTOuHNMKH BKITIOYANNCh TIPH  COOIIONEHHUH
KPUTEPHEB  aKTyalbHOCTH,  OQHIIMAIHHOTO
MIPOMCXOKICHHUS, COTTOCTABUMOCTH BPEMEHHOTO
nepuojia U COJEp>KaTeNIbHOM peleBaHTHOCTH.
Uckmouanuch MaTepHuabl 0e3
BEpUPUIIMPYEMBIX  JaHHBIX, JIyOIupyrolme
nyoIWKaMd W WCTOYHUKH, HE COJEpKaIue
KOJINYECTBEHHBIX MOKA3ATEIIEH.

B pabore mpuMeHEHBI METOIBI CHCTEMHOTO H

CPaBHHUTEIBLHOTO  aHalM3a,  [O3BOJISIOIINE
paccMmarpuBaTh (hapMaLeBTHYECKYIO u
MEIULIUHCKYIO MPOMBIIIJICHHOCTD Kak

MHTETPUPOBAHHYIO COLIMAIBHO-?KOHOMHUYECKYIO
CHUCTEMY, METOJbl CTaTUCTUKO-PKOHOMHYECKOTO
aHalii3a, HANpaBJICHHBIE HA OLEHKY TUHAMUKHU
KJIFOUEBBIX OTPACJIEBBIX IMOKAa3aTeNie, a TaKxke
METOJIbl CTPYKTYPHOTO M MHCTUTYLHIHOHAJIBHOTO
aHanu3a.

B pamkax wuccineqoBaHUsT  MCIIOJIB30BAIHCH
JTaHHble bropo HalMOHANBHOW  CTATUCTUKH
ATEHTCTBA 110 CTPATErMYeCKOMY INIAHUPOBAHUIO
u  pepopmam  Pecnybnmku — Kazaxcran,
MunuctepcTBa 31paBooxpaHenust Pecnyonuku
Kazaxcraun " HammonansHoro banka
Pecniyonuku Kazaxcran. B ananus Briroyanuch
MOKa3aTeau o0bema MIPOU3BO/ICTBA,
WHBECTUIITMOHHOW aKTUBHOCTH (IIPUTOK IMPSMBIX
WHOCTPaHHBIX WHBECTULIUN), CTPYKTYPHI PBIHKA
(CTOMMOCTHBIE W HaTypajbHbIE MOKa3aTelH), a
TaKXe JIaHHBIE O TOCYJapCTBEHHBIX 3aKyIKaX.

ComocTaBUMOCTD JaHHBIX o0ecreynBanach
HCIIOJIBb30BAHUEM O(I)I/ILII/IaJ'ILHLIX
CTaTUCTHYCCKHX HNCTOYHHUKOB n
YHI/I(I)I/II_II/IpOBaHHLIX IoKa3aTejeH B JMHaMUKE 3a
paCCManHBaeMBIﬁ nepuona. I[J'ISI aHajn3a
TEHICHIIUN NPpUMCHAIINCH MCTOAbI
JAAHAMHUYCCKOTO aHalin3a, BKIIHOYad pPacyeT

TEMIIOB POCTa U CTPYKTYPHBIX U3MEHEHUI.

115

mIoHB, Ne3 (266), 2026



DOAPMAKOOHOHOMMEA

GOAPMALISA KA3AXCTAHA

Temmbl  mpupocTa  pacCUUTHIBAIACH  Kak
OTHOCHTEIIbHOC HW3MCHCHHME IIOKa3aTelield 110
CPaBHEHHIO C TPEABIIYIINM TOJI0M TI0 dopmyIie
(Xy = Xe1) / Xe=1) x 100 %. CrpyKTypHBIiA
aHaJIM3 TMPOBOJWIICS HA OCHOBE OIPEICIICHUS
JIOJIEH OT/IENIbHBIX CETMEHTOB B 00IIeM oO0beMe
pBIHKA W  TPOW3BOJCTBA, B  YaCTHOCTH
ko3 purreHT HMMITIOPTO3aBUCUMOCTH
OTIpeIeTISICS KaK OTHOIIIEHHE 00heMa UMIIOpTa K
E€MKOCTH PBIHKA COOTBETCTBYIOIIETO CETMEHTA.

JUis ~ u3ydeHWs  WHCTUTYIHOHAIBHBIX |
PETYISATOPHBIX ACHEKTOB Pa3BUTHS OTPACITH
WCIIOJIb30BaH HOPMAaTUBHO-TIPABOBOM  aHAJIN3,
BKJTFOYAFOIIHIA UCCIIEIOBAHNE CTPATETUICCKIX H

IIPOrPaMMHBIX JIOKYMEHTOB Pecnybnuku
Kazaxcras, PEryIHpYIOIUX cthepy
3paBOOXpaHeHus,  (apMaleBTUYECKOH |

MEAUIIMHCKOM MPOMBIIIJIEHHOCTH.

AHanu3 MeXIyHapOJHOTO OIbITa IPOBOIUIICS
Ha 0CHOBE BBIOOpKH cTpaH (EBpomneiickuii coro3,
Kuraii, Nunus, Pecmy6nmka Kopes),
OTOOpaHHBIX M0 KPUTEPUIO Pa3INuMs Mojeien

5
250 2022
200 e 162+3
141,9' o
150 -
100
50
0
2020 2021 2022

pa3BUTHS ¢dapmareBTHUECKON
IIPOMBILIUICHHOCTH. CpaBHeHue
OCYIIECTBIISJIOCH 10 CIEAYIOLUUM [apaMeTpaM:
pOJIb TOCYIapCTBEHHOW TIIOJIUTUKH, YPOBEHBb
JIOKaJIM3alluK TIPOU3BOJICTBA, PA3BUTHUE HAYUHO-
TEXHOJIOTMUECKOTO TOTEHIMala M SKCHOpTHAast
OpHEHTALUs OTPaCiy.

Pe3yabrarbl. AHAIN3 COBPEMEHHOIO COCTOSIHUS

(dapMareBTUIeCKO I 31 MEIULIMHCKO T
npoMbiuieHHocTH  Pecryonukun  Kaszaxcran
yKa3piBaeT Ha  (QopMupoBaHHE  0a30BBIX

MPEANOChUIOK [JII €€ YCTOMYMBOTO pa3BUTHS,
COIPOBOKIAFOIIETOCS pocTtom
MIPOU3BOJICTBEHHBIX oKa3aresem,
WHBECTUIIMOHHOM AaKTUBHOCTH U Pa3BUTHEM
WHCTUTYLIHOHAJIBHOW W PEryIsATOPHOW Cpenpl
[10,13,22].

[To wroram 2025 roma oOBbeM MPOM3BOACTBA
dapmarneBTudyeckoil nmpoaykiuu B Kazaxcrane,
T10 OTIEPATUBHBIM JTaHHBIM, cocTaBuia 191,1 mupza
TEHTe, YBEJIMUMBIINCH Ha 8,7 % M0 CpaBHEHUIO C
2024 romom (175,8 mupa tenre) [10].

191 1
2024 2025

Pucynox 1 - IIpor3BoncTBO OCHOBHBIX (DapMalleBTHYECKHUX MPOMYKTOB U (papMalleBTUYECKUX MPenapaToB, MIIPI] TEHIe
(o nanapiM BHC ACTIuP PK)

[IpencraBnennas JTUHAMHUKA OTpakaet
MOCTENIEHHOE  BOCCTAHOBJIEHHE UM POCT
MIPOM3BOJICTBA TOCIE KOJICOAHHUH MPEablIyIInX
MIEePHOIOB, 4TO CBUJICTEIHCTBYET 0
(hOpMUPOBAHHUN YCTOMYMBOTO, HO YMEPEHHOTO
TpEeH/a Pa3BUTHUS OTPACIIH.

BanoBoil mpuUTOK NPSMBIX MHBECTULIMHA OT
WHOCTPAHHBIX HMHBECTOPOB B IMPOU3BOJCTBO
OCHOBHBIX (papMalleBTUUECKUX TPOAYKTOB H

npenaparoB yeenuuwics ¢ 91,3 muH noimapos
CIOA no wrtoram 2024 roma no 142,8 miH
nosapos CHIA B 2025 roay, 4TO COOTBETCTBYET
yBenuueHuto B 1,56 pasza [22].
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Pucynok 2 - BanoBoit IpuTOK NPSIMBIX HHBECTUIIUI OT HHOCTPAHHBIX HHBECTOPOB B MPOU3BOACTBO OCHOBHBIX
(hapManeBTUYECKUX MPOIYKTOB U mpenapator, miH nowiapoB CIIA (o nanasiM HB PK)

Poct WHBECTMIIMOHHBIX IIOKa3aTeJiIel HOCHUT
HEPAaBHOMEPHBIA XapakTep, YTO MOXKET OBITh
00yCIIOBJIEHO  3aBUCHUMOCTBIO  OTpacid  OT
OTJICIbHBIX ~MHBECTUIIMOHHBIX TPOEKTOB U
BHEIIIHEOKOHOMHYECKON KOHBIOHKTYPHI.

Awmamn3  gumaamukn  3a 2020-2025  romel
IMOKAa3kIBAET HEOTHOPOHOCTH pa3BUTHS
OTpaciii: HECMOTPS Ha OONMH BOCXOISIINNA
TPEHZ, B OTAEIbHBIE TIEPUOABI OTMEYAIOTCS
CYIIECTBEHHBIC KOJEOAHMS TPOU3BOJICTBEHHBIX
rokasaresieid. B cpegHem 3a paccMarpuBaeMblil
MEepUOJ, TEMIIBI POCTa OIICHUBAIOTCA HAa YPOBHE
5-7 % B TOJ, 4TO YKa3bIBAa€T HA MOCTEIEHHOE
HapalllUBaHWE MPOU3BOJICTBEHHOTO MOTEHIMAIa
npu COXpaHAIOIIEHCS YyBCTBUTEIBHOCTH

OTpaciy K BHEIIHUM M BHYTPEHHUM (pakropam
[10].

Mepe obOecreuuBaeT Mmepexo]i oTpaciu K Oosee
BBICOKOM TEXHOJIOTUYECKOW CTAIUH PA3BUTHSL.

Cnenyer OTMETUTh, UTO (hapMaleBTUUECKHUI
peiHOK  Pecnyonmuku  Kazaxcran —ominuaercs
3HAUYUTEIBHBIM O0BEMOM W YCTOWYHBBHIM
cipocoM. [lo wmroram 2025 toma ero oObem
cocTtaBm okoJio 2,5 mipa nosmapos CIIIA [23].
OnHOBpEMEHHO c STUM COXpaHsieTcs
BBIp@XCHHAs] CTPYKTypHasT OCOOCHHOCTh —
BBICOKAsl JIOJISI HWMIIOPTHOM mNpoaykuuu. B
CTOMMOCTHOW  CTPYKType€  pBIHKa  JIOJISI
Ka3aXCTaHCKUX HPOU3BOAMUTENIEH COCTaBIISIET
oxoso 15 %, Toraa kak uMnopt popmupyet a0 85
% poiHka [10]. B HaTypalbHOM BBIpaKEHUHU A0S
Ka3aXxCTaHCKOW MPOAYKLIHMH JTOCTUTAeT oKojo 40
%, 4TO OTpa)kaeT €€ 3HAYMTEIbHBIN YICIbHBIN
BEC B KOJIMYECTBEHHOM CTPYKTYype phIHKa [23].

[lonyuennsle naHHBIE CBUAETENLCTBYIOT © Habmronmatorcs IpU3HAKT CTPYKTYpHOMH
COYETaHUU MIOJIOKUTEIILHO N TUHAMHKUA ~ aCUMMETPHUU PBIHKA, npu KOTOpOii
MIPOU3BOJICTBA C COXPAHSIOLIEHCS BBICOKOM  Ka3axXCTaHCKHE MIPOU3BOUTETU
MMIIOPTO3aBUCUMOCTbIO W OTPAHUYEHHOM MPEHMYILECTBEHHO MPEJCTABIEHbI B CETMEHTE
TyOMHOM JIOKaJIM3aIuH. HU3KOU u cpenHei TEXHOJIOTUYECKON
Habmronaercs pocT WHBECTUIIMOHHON  CJIOXHOCTH.
AKTUBHOCTH. OcHoBHBIE uaBectuim  CTpykTypa oTpaciu BkIodaeT Oonee 200
HaMpPaBISIOTCS Ha MOJICPHHM3AIMIO  MPENNpHUsITH, HW3  KOTOpbIX  okomo 40
MIPOU3BOJICTBEHHBIX ~MOIIHOCTEH, BHEAPEHHE CHEIUAIU3UPYIOTCS Ha MIPOU3BOJICTBE
MEXAYHApOJHBIX  CTaHAAPTOB KauecTBa M  JICKAPCTBEHHBIX CPEICTB, OCTalbHbIE — Ha
JIOKAJIM3alMI0 TPOU3BOJCTBA JIEKAPCTBEHHBIX  BbIMTycKe MeaUIMHCKUX u3aenuit [10]. B crpane
CpeICTB u MEIUIIUHCKHUX U3JENUid.  paboTaloT MPEeaupUsTHS, OCYIISCTBISAIONINE
WNHBecTUIIMOHHAS MPUBJIEKATENIBHOCTh OTPACHM  MPOM3BOJACTBO  JIEKAPCTBEHHBIX CPEICTB IO
dbopmupyercs 3a cuer CUCTeMBbl TMOJHOMY IHHMKIYy (B pPa3lIUYHON  CTereHu
TOCYIapCTBEHHBIX Mep TMOMICPXKKH, BKIIOYas JIOKAaTU3allMu), a TaKKe pa3BUBAETCA CETMEHT
HaJIOTOBbIE npedepeHiumy, MEXaHHU3Mbl ~KOHTPAaKTHOTO TMPOM3BOJACTBA C  Y4acCTHEM
JOJITOCPOYHBIX ~ JIOTOBOPOB ~ 3aKylOK M MEXJIYHAPOAHBIX (hapMareBTUIECKUX
WHBECTULIMOHHBIE cortamienus [13]. KOMIIaHUH. Jlokanuzanus MIPOU3BO/ICTBA
B TO xe Bpems yBelnu€HHWE MHBECTULHMOHHOM  OCYIIECTBISETCS npu y4acTUu
AKTUBHOCTH B OCHOBHOM HOCUT TPaHCHALIMOHAJIbHBIX KOPIIOpALIHii, 4TO
MOJIICPKUBAIOIINI XapakTep W HE B MOJIHOM  CHOCOOCTBYET TpaHchepy TEXHOJIOTHA,
MOBBIIICHUIO  KBATM(QHUKAIIMK  KagpoOB |
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pacCUIMPEHUI0  ACCOPTUMEHTA
nponaykuuu [11,14,24].
KirroueBbIM MHCTPYMEHTOM pa3BUTHsI OTPACIU

BBIITYCKaeMOH

NPOMBIIIICHHON TONMUTHKH. OObEeM 3aKyloK y
Ka3aXCTaHCKHUX IIPOU3BOIUTEICH
JEMOHCTPUPYET YCTOWUUBBIN pocT — ¢ 82,1 Mipx

SBJISIETCS cucremMa neHTpanu3oBaHHblx  TeHre B 2020 roxy no 159,7 mapna tenre B 2025
rOCYIapCTBEHHBIX 3aKyllOK uepe3 exuHoro roay. Jloms  3akymok y — Ka3axCTaHCKHX
IUCTPUOBIOTOPA. JlanHbI1i1 MEXaHHU3M  IPOU3BOJUTENIEN B JCHEKHOM BBIPA)KCHHUH I10
obGecrieunBaeT  cTabwibHBIE ~ cnpoc  Ha  wroram 2025 roma nocturia 32 % (2024 rog — 31
MPOAYKLHMIO Ka3aXCTaHCKUX Ipou3BojguTeneld u %), 4TO CBUIETEIBCTBYET OO0 YCUJIEHUM UX
BBICTYIIAET BAJKHBIM MHCTPYMEHTOM  IO3ULMI Ha BHYTpEeHHEM pbIHKe [9,13,23].
60%
41%
30% 33% 31%  31% 32%
30% — .-
0%
2020 2021 2022 2023 2024 2025

Pucynok 3 - Jons 3akynok equHbIM JUCTPUOBIOTOPOM Y Ka3aXCTAHCKHX MPOM3BOUTENEH (B JIEHE)KHOM BBIPaKEHHH ),
% (10 mauHbEIM M3 PK)

Perynmsaroprnas cuctema (¢apMaIeBTHISCKOTO
CEKTOpa TakKXKe IPETepIeBaeT CYIICCTBCHHBIC
WU3MEHCHUSI. Buenpenune MEXaHU3MOB
pedepenTHOrO0  1IEHOOOpA30BaHUsA, CHUCTEMBI
MapKHPOBKH " PO CIICKUBAEMOCTH

JIEKapCTBEHHBIX CPEACTB, a TaKke LHU(PPOBBIX
MHCTPYMEHTOB HAIPaBIIEHO Ha MOBBIIICHHUE
MPO3PAauHOCTH  pbIHKA M JIOCTYHHOCTH
JIeKapCTBEHHOTO obecrieueHus [ 16,25]. Baxxapim
aCMeKTOM sIBJIsieTCsl padoTa MO MOBBIIIECHUIO JI0

3-ro0  YpOBHS  3pelIOCTH  HAIlMOHAJILHOM
PEryISTOPHOM CHUCTEMBbI, TNPHU3HABAEMOTO Ha
MEXAYHapOJAHOM  YpOBHE,  4YTO  CO3JaeT

MPEINOCHIIKN AJIi UHTETpaluyd B IIOOANbHBIC
(dhapmareBTHYECKHE PhIHKHU [23,26].

Ba)XHbIM MHCTUTYLIMOHAIBHBIM HalpaBICHHEM
pa3BUTHUS ~ OTpaciu  SABISETCS  pa3BUTHUE
PErHMOHANBHBIX KJIACTEPOB, 00ECIIEUUBAIOIINX
HUHTETPAIUIo HAy4YHBIX OopraHu3aiui,
o0pa3oBaTeIbHBIX YUpEeXKICHU N u
IIPOU3BOJICTBEHHOTO CEKTOPA, YTO CIOCOOCTBYET
YCKOPEHHOMY  BHEJIPEHUI0  HWHHOBAIIMOHHBIX
TEXHOJIOTMA W TOBBIIIEHUIO JOOABICHHOMN
CTOMMOCTH MPOAYKLIHH.

JIoTIOTHUTENBHBIM (DaKTOPOM PA3BUTHS OTPACIH

SABJIACTCA AKTHUBU3alluA 3KCHOpTHOﬁ
ACATCIIBHOCTH, IPU 3TOM OCHOBHBIMH PBIHKaAMU
OCTaroTCA CTpPaHbI OJIMKHETO 3apy6e>KL$1.

HeCMOTpﬂ Ha TOJIOXKUTCIIBHYO JUHAMUKY,
3KCHOpTHLIfI NOTCHIMAJl OTpacjii OCTaCTCA

OTpaHWYCHHBIM U JaTbHEHIIIero
pazButus [23,27].

[IpoBeneHHbI aHAIU3 BBISIBWII Psifi CHCTEMHBIX
OTpaHUYEHUHM,  CHEPKUBAIOIIUX  Pa3BUTHE
bapmareBTHIeCKOM u MEQUITMHCKOM
MPOMBINUIEHHOCTH. KITloueBbIM U3 HUX SIBIISETCA
BBICOKAasl 3aBUCHMOCThH OT UMIIOPTa, OCOOEHHO B
CerMeHTe OpUTMHAJIbHBIX u
BBICOKOTEXHOJIOTMYHBIX JIEKapCTBEHHBIX
CPEICTB, a TAK)KE aKTUBHBIX (hapMalleBTUYECKUX
cyocrannuii [14,15]. OrpannyeHHas TiIyOWHA
JIOKaJIM3allui TPOU3BO/ICTBA B KOHEUHOM CUETE
PUBOUT K (hopMUpOBaHHUIO HU3KOM
n00aBICHHONW CTOMMOCTH BHYTPH CTPaHBbI.
CylllecTBEHHBIM  OTpaHMYEHUEM  OCTaeTcs
HEIOCTAaTOYHbI ypOBEHb pA3BUTHUA HAy4YHO-
UCCIIEI0BATENbCKOM U OTIBITHO-
KOHCTpyKTOpckoil — nesitenbHoctd  (HMOKP).
dapmarieBTHIECKas POMBIIUIEHHOCTh
Kazaxctana B OCHOBHOM OpHEHTHpOBaHa Ha
BBIITYCK BOCHPOU3BEACHHBIX JIEKAPCTBEHHBIX
CPEICTB, YTO OTPaHUYMBAET ee
KOHKYPEHTOCIIOCOOHOCTh Ha MEXKIYHAPOJHOM
peiHKe [6,28]. JIOTOTHUTENBHO OTMEUYarTCs
Ka/IpoBble JIe(PHUIMTH, OCOOEHHO B 0OO0JIACTH

Tpebyet

BBICOKOTEXHOJIOTMYHOTO IIPOU3BO/ICTBA,
ofOecriedeHHsT  KayecTBa U PETYISATOPHOM
JKCIEPTU3HI.

W3 storo cnemyer, uto (apmarieBTHUYeCKas U
MEIUIIMHCKAs TPOMBIIUIEHHOCTh PecmyOnuku
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Ka3zaxcran HaxonuTcs Ha JTane mepexojga OT
cragun (HOPMHUPOBAHUS K CTAAUU YCTOHYMBOTO
pa3BUTHSL. CdopmupoBaHb 0a3oBbIe
MHCTUTYLIMOHAJIbHBIE U  IIPOU3BOJICTBEHHBIE
YCJIIOBHSA, OJJHAKO COXPAHSETCS HEOOXOAMMOCTH
CTPYKTYPHBIX MpeoOpa3oBaHMii, HapaBICHHBIX
Ha TOBBIIIEHUE TEXHOJOTUYECKOM CIIOXKHOCTH
IIPOU3BO/ICTBA, CHUKEHHE UMIIOPTO3aBUCUMOCTH
U YKpEeIUIEHHE  Hay4yHO-TEXHOJIOTHYECKOTO
noteHmana orpaciu [11,15].

OOcy:xnenue. lHTepnperauus MOIYYEHHBIX
pe3yNnbTaToB MO3BOJISET paccMmarpuBarb
pa3BUTHE OTPACIM Yepe3 KOHIEMIMIO MOJIENIn
orpaHMueHHoro pocra. Hecmorps Ha poct
MIPOM3BOJICTBEHHBIX MOKa3aTesell, paciupeHue
MHCTUTYLIMOHAJIBHON 0a3bl W yCUJICHHE MeEp
TOCYIapCTBEHHOW TOMJIEPKKH, COXPAHSIOTCS
CUCTeMHbIE JHUCcOaJaHChl, BKJIIOYas BBICOKYIO
HMMIIOPTO3aBUCUMOCTb, OTPAaHUUYEHHYIO TITyOUHY
JIOKAJIM3allui TPOU3BOJICTBA U HEI0CTATOUHBIN
YpPOBEHb HAy4YHO-TEXHOJIOTUYECKOTO Pa3BUTHUS
[10,13].

C TEOPETUYECKOU TOYKH 3peHus
(hapMareBTUYECKYIO oTpacib MOYKHO
paccMmaTpuBaTh Kak CI0KHYI0 MHOTOYPOBHEBYIO
CHUCTEMY, BKJTIOYAIOII YO CBIPHEBOM,

MPOU3BOACTBEHHbBIN, HAYYHO-TEXHOJOTUYECKUI
U peryiIsaTopHbId Onoku. DPGHEeKTUBHOCTH €€
(YHKIIMOHUPOBAHUS OIPENENSIeTCS] CTENEHBIO
cOaaHCUPOBAaHHOCTH M COIVIACOBAaHHOCTH
YKa3aHHBIX KOMIIOHEHTOB.

C ydeToM MOJy4EHHBIX PE3YIbTAaTOB pPa3BUTHE
OTpaciu MOXET OBbIThb OXapaKTEepH30BaHO IO
CIIEAYIOLIUM U3MEPEHUSIM:

1) mpou3BOJCTBEHHAS JUHAMMUKA,

2) ypOBEHb JIOKaIU3aIUH;

3) Hay4YHO-TEXHOJOTUYECKUI MOTEHIINAT;

4) perynsTopHasi 3pelocCTb;

5) 3KCTIOpPTHAsI OpUEHTAIHSI.

B Pecniy6nuke Kazaxcran Hanboubliee pa3BUTHE
MIOJIYYMJIM TIPOU3BOJICTBEHHBIN U PEryasTOPHBIHA
CErMEHTHI, TOT/Ia KaK ChIPhEBOM (MPOU3BOJCTBO
aKTUBHBIX (DapMalleBTUYECKUX CYOCTAHIIUN) U
HAyYHO-TEXHOJOTUYECKUH  OJOKH  OCTaroTCs
HEI0CTAaTOYHO c(hOpMUPOBAHHBIMH, 4TO
CIEePKUBAET TMEePexXo]] OTpaciau K 0ojiee BHICOKOM
TexHosiorndeckoit craauu [11,14,16].
Pesynbrarel uccienoBaHus MOATBEPXKAAIOT, YTO

BBICOKas HUMITOPTO3aBUCUMOCTh
(bapmaleBTH4eCcKOro pBIHKA Kazaxcrana
BBICTYNIAET KIIIOYEBBIM CHUCTEMHBIM BBI30BOM.
CoxpaHeHME HU3KOM IO  Ka3axCTaHCKOM

IPOAYKIIMM B  CTOMMOCTHOM  BBIPaXKCHHUU
00yCIIOBJIEHO ~JTOMUHHPOBAHUEM HMMIIOPTHBIX

OPUIMHAIBHBIX  IIPENapaToB €  BBICOKOU
NO0aBIEHHOM CTOMMOCTBIO, HYTO  OTpaKaeT
OTPaHUYECHHYIO IyOuny JIOKAJIU3aLUN
OpOM3BOJICTBA. B ycnoBusAX  TIOOAIBHBIX

KpPU3HUCOB TaKasi 3aBUCUMOCTh YCUJIMBAET PUCKHU
JUTS JIeKapCTBEHHOM 0€3011acCHOCTH u
YCTOWYMBOCTH  CHUCTEMBI  3JIPaBOOXPAHECHUS
[1,3,14].

Kak moka3piBaeT MEXIYHAPOAHBIA  OIIBIT,
yCTOMYMBOE  pa3BUTHE  (apMaleBTHUECKOU
IPOMBILUIEHHO CTH obecnieunBaeTcs
peanm3anuen KOMILJIEKCHEIX MOJIEIIEH,
OCHOBAHHBIX Ha CUHXPOHU3AIUU
MIPOMBINUICHHOW, HAy4YHO-TEXHOJOTHYECKON |
PeryiaTOpHOMI TIOJIUTUKH. B cTpaHax
EBpomeiickoro cor3a aKUNeHT CcAeNnaH Ha
pa3BUTUM  WHHOBAIMH W KIMHHYECKUX
uccienoBannii, B Kurtae — Ha MHIyCTpHAIBbHOMN
MOJINTUKE W JIOKAJWU3aIlMi TPOU3BOJICTBA, B
Nuauu — Ha MacmTaOupoBaHUH MPOU3BOJICTBA U
SKCIOPTHOM opHreHTanuu, B Pecrydnuke Kopes —
Ha pa3BUTUH OonodapMaIeBTUKH u
BBICOKOTEXHOJIOTUYHBIX ~ CETMEHTOB  OTPaciH
[18,19,20,21].

CpaBHUTENBHBIN aHAIM3 YKa3aHHBIX CTpPaH
MIPOBOIMJICS 10 YHU(DULIUPOBAHHBIM KPUTEPHSIM,
BKJIFOYAss MOJIENb IPOMBIIUIEHHON MOJUTHUKH,
YPOBEHb JIOKAJIU3ALMK M Ppa3BUTHE HAy4YHO-
TEXHOJOTHYECKOTO NOTEHIHAJIA.

[lomydyeHHble  pe3ylbTaTbl  CONIACYOTCA €
COBPEMEHHBIMU HCCIIEIOBAHUAMHU, B KOTOPBIX
MOJUYEPKUBACTCA POJb IVIO0AIBHBIX LIEMOYEK
CO3JaHus CTOUMOCTH, MHHOBAllMOHHBIX
SKOCUCTEM U MPOMBIIUICHHONW IOJUTUKH B
obecrnieueHnn YCTOMYMBOTO pa3BUTHUSA
dapmareBTuyeckoit orpaciu [17,28,29,30,31].

O06o01IEHNE MEKTyHapOIHOU MPaKTUKH
MO3BOJISIET  3aKIIOYUTh,  YTO  KJIIOYEBBIM
YCIIOBUEM YCTOWYMBOIO PpAa3BUTUS OTPACIU
ABIISIETCS HE TOJBKO yBENUYEHHE OOBEMOB
MIPOU3BOICTBA, HO u MOBBIILICHHUE
TEXHOJIOTHMUECKOM  CJOXHOCTH  HPOAYKLIHH,
pa3BUTHE HaydyHOW ©0a3pl U (QopMHpPOBaHHE
BHYTPEHHEH LIETIOYKU CO3/1aHHUsI CTOMMOCTH
[1,6]. B maHHOM KOHTEKCTE TEKylas MOJIEIb

pa3BUTHS ¢dapmarieBTHUECKON
IIPOMBIIIEHHOCTH Kazaxcrana,
OpPUEHTUPOBAaHHAsl  NPEUMYLIECTBEHHO  Ha
JIOKAJIN3ALIUIO IIPOU3BOJICTBA TOTOBBIX

JICKAPCTBCHHBIX d)OpM, SABIIACTCA HCO6XO,[[I/IMBIM,
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HO HEJOCTAaTOYHBIM YCIOBUEM O00€CIIEUEHHUS
JIOJITOCPOYHOM YCTOMYUBOCTH OTPACIIH.

B  ycrmoBusx  TpaHcpoOpMalMH  CHCTEMBI
3JIpaBOOXPAHEHHUS BO3pacTaeT 3HaYECHUE
WHTETparun (hapMareBTHIeCKO i U
MEIUIIMHCKON TPOMBIIIUICHHOCTH C CHUCTEMOM
MEIULIMHCKO M TTOMOIIIH. Bnenpenue
00513aTETTPHOTO  COIMAIBHOTO  MEAUIIUHCKOTO
cTpaxoBaHus, IM(POBU3ALMSI METUITUHCKUX
yCIyI M HU3MEHEHHE CTPYKTYpbl cIipoca
bopMupyroT HOBBIE TpeOoBaHU K
(YHKIIMOHUPOBAHUIO oTpaciu [9].
locynapcTBeHHBIE 3aKynKHW BBICTYHNAIOT HE
TOJILKO MHCTPYMEHTOM OOECIIeUeHUsI HaCceIeHUs
JIEKapCTBEHHBIMU CPEICTBAMH M METUIIUHCKUMU
M3IETUsIMA, HO ¥ BOXHBIM MEXaHU3MOM
MIPOMBIIIICHHOM MIOJIUTHKH, dbopmupys
YCTOWUYMBBIA CHPOC W CTUMYIHPYSd DPa3BUTHE
Ka3aXxCTaHCKOTO Mpou3BojcTBa [13].

Bmecre ¢ Tem  pelicTByromias  cuUcTeMa
TOCYyIapCTBEHHOTO  PErylIHpoOBaHUS  TpeOyeT
JATBHEUIIIEr0 CoBEpIIEHCTBOBaHUA. (CIIOKHBIE
aIMUHUCTPATHBHBIC MIPOIIETYPhI u
peryiasTopHbie Oapbepbl MOTYT OTpaHHYMBAThH
VHBECTULMOHHYIO AaKTMBHOCTb U  CHUXAaTb
THOKOCTh OTpaciu. B 3TOW CBSI3M aKTyalbHBIM
SBIIIETCA Pa3BUTHE LU(PPOBBIX HHCTPYMEHTOB
YIpaBJICHMUS, yIpOLIEHNE PEryIATOPHBIX
MpOLEeyp, KOHTPOJIb PEATN3ALNHN 3aKITOUEHHBIX
WHBECTULMOHHBIX COIVIAUICHUN M TOBBIIICHUE
MIPO3pPavyHOCTH B3aUMOJICHCTBUS MEXIY
rOCyJapCTBEHHbIMU OpraHaMd U Y4aCTHUKAMHU
pbiHKa [16,24].

Oco0oe 3HayeHHE HMEeT pa3BUTHE HAydHO-
TEXHOJOTMYECKOTO MOTEHUHajda OTpaciik, 4YTO
COOTBETCTBYET MEXAYHApPOAHBIM  IOAXOAAM,
paccMaTpHUBarOLIUM (bapMareBTHYECKYIO
MPOMBILUICHHOCTh ~KaK KJIIOYEBOM  3JIEMEHT
WHHOBAIIUOHHBIX AKOCHUCTEM [30].
MexayHapoIHbI  ONBIT  IOKa3bIBAE€T, 4TO
yCTOMYMBOE  pa3BUTHE  HEBO3MOXKHO  0e3
3HAQUUTENbHBIX  WMHBECTHUIIMH B  Hay4yHbIE
WCCIIEIOBAHUS, PA3BUTHE KIMHUYECKOW Oasbl U
MOJITOTOBKY KBATM(HUIIMPOBAHHBIX KaJIpoB. B
Kazaxcrane ngaHHBIM CErMEHT OCTAeTCs OAHUM
U3 HauOojee YA3BUMBIX, YTO OTrPAHUYUBAET
BO3MOXXHOCTH  IepexoJia K  IPOU3BOJCTBY
WHHOBALIMOHHBIX JICKAPCTBEHHBIX CPEACTB W

o 3aKJIFOYEHHBIM COIVIAIIEHUSAM 00
MHBECTULIUAX, HO WU Pa3BUTUE PErHOHAIbHBIX
KJACTEpOB KaK HHCTPYMEHTOB KOOPAMHALIUU
orpacnmu. Ha Tekymem »dtame TpeOyercs
YCUJIEHUE  KJIACTEpHOM MOJEIM 3a  CYeT
omnperneneHus PyHKIMOHATBHON CTIeIIUAIN3AIIH
KJIaCTEpOB, BKJIIOYAsI pacnpezeneHue
HaMpaBICHUN Pa3BUTHS MEXJy POU3BOICTBOM
JIeKapCTBEHHBIX CpPEICTB, U3Jenui
MEIULMHCKOTO HA3HAYE€HUS M MEIUIIMHCKOM
TexHUkU. KitoueBasi KoOpAMHUpYIOIIAs pPOJb
JNOJDKHa  OBITh  3aKpeIuleHa 3a HayYHBIMH
OpraHu3alUs MU, YTO TO3BOJUT OOECIEUUTH
UHTETpaIUIo Hay4HBIX pa3paboToK,
IPOM3BOJICTBEHHBIX MIPOLIECCOB M MOTPEOHOCTEM
CUCTEMBI 3/JpaBOOXPaHEHUSI.

CucreMHBI aHamu3 TaKkKe YyKa3blBa€T Ha
HEOOXOMMOCTh  pPa3BUTHUSI  CHIPbEBOM  0a3bl
bapmaneBTHUECKO I MIPOMBIIIJICHHOCTH,
BKJIIOYAsI MIPOU3BOICTBO AKTHBHBIX
dapmaneBTHueckux cyoOctaHiuil. OTCyTCTBHE
JTAHHOTO COOCTBEHHOTO MIPOM3BOJICTBA
YCUJIMBAET 3aBUCUMOCTH OT BHEUIHUX MOCTABOK
U OIPaHUYMBACT BO3MOXHOCTH (POPMUPOBAHMS
MOJTHOTO TTPOM3BOJCTBEHHOTO 1uKia [14,15].
OrpaHvueHMsl  HMCCIEJOBAaHUS  CBA3aHBl  C
UCIOJIb30BaHUEM MIPEUMYIIIECTBEHHO

BTOPUYHBIX JaHHBIX. Bo-TiepBbIX, 0pHUIMATbHBIE

CTaTHUCTUYECKHE U BEIOMCTBEHHbBIE MaTepHAaIb
OTpaxaroT OTPaCiib Ha arperupOBaHHOM YpPOBHE
U HE MO3BOJISIOT IOJIHOIICHHO aHAIU3UPOBATh
pa3iauuds MEXIy NpeANpUATUIMU, TIyOUHY
JOKaIM3alluM, CTPYKTYpY Ce0eCTOMMOCTH H

Bo-
BTOPBIX, YaCTh MCIIOJIB3yEMbIX MAaCCHBOB MOXET
pa3iMyarbCsi MO  MEpPHOAY  HAOKOICHHUS,

MCTOJHUKC pacuc€Ta U CTCIICHU OKOHYATCIbHOCTHU
JaHHBbIX, 4YTO Tpe6yeT OCTOPOXHOCTH IIPpH

HUOKP-akTUBHOCTh Ha MHUKPOYPOBHE.

MCXHCTOYHHUKOBOM COIIOCTABJICHHU. B‘TpeTBI/IX,
HCCIICA0OBAaHHNC HC BKIIOYACT (bOpMaJ'II/ISOBaHHHﬁ

MMPUIUHHO -CJIEICTBEHHBIN aHaJIu3 BIUAHUA

OTACIIBbHBIX MEp TIOJIMTUKH Ha BBIITYCK,
HHBCCTUIIMHN U UMIIOPTO3aBUCUMOCTD, MTO3TOMY
CACIIAHHBIC BbBIBOAbI HHTCPHPCTUPYIOTCA KakK
AHAIIUTUYCCKHUEC, @ HC KaK CTPOruc Kay3aJIbHLIC
OIICHKH.

CHIDKAeT KOHKYPEHTOCHMOCOOHOCTh oTpaciu B pesynbrare yCTOMYNBOE pa3BUTHE
[6,28]. (bapmareBTHUECKON u MEAUIIMHCKOU
B 310ii cBsA3u BaKHYIO pojib NMPUOOPETAIOT HE TpOMBINUICHHOCTH Pecnyonmukn — Kasaxcran
TOJBKO BCTPEYHBIE 0053aTEIBCTBA MHBECTOPOB
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TpeOyeT mepexoga OT (parMeHTapHBIX Mep
MOJIEPKKU K KOMILJIEKCHOM MOJIENM pa3BUTHS,
OCHOBAaHHOM HAa MHTETPALUU IIPOMBILIJIEHHOM,
HAay4YHO-TEXHOJIOTUYECKOM W PErylsITOpHON
NOJIUTUKU. [IpHOPUTETHBIMU HaNpaBICHUSIMU
SIBJISIIOTCS yryonaeHue JIOKaJIU3aluU
IIPOU3BO/ICTBA, pa3ButTHe Hay4HO-
UCCIIENOBaTeNbCKON  0a3bl,  (QopmHpOBaHUE
CBIPBEBOIl HE3aBUCUMOCTH, COBEPILIEHCTBOBAHHE
PeryiasToOpHOM cpenbl u pacipeHue
AKCIIOPTHOTO MOTeHIMana otpaciu [11,15,27].

3akiouenne.  Pesynbrarel  McCCIENOBaHUS
MOKa3bIBAIOT, 4YTO  (apmareBTHyYecKas MU
MEAMIIMHCKAs TMPOMBIIUIEHHOCTh Pecnydonuku

Kazaxcran B  ycimoBusAX  TpaHcpopmanuu
CUCTEMbl  37pAaBOOXpAaHEHUs  IMpuoOperaer
CTpaTerMueckoe 3HA4eHHE Kak  KIII0YEeBOM
ANIEMEHT obecrnieueHus JIEKapCTBEHHOM
0€30TacHOCTH, YCTOWYHUBOCTH CHCTEMBI
3/IpaBOOXPAHEHUS u COITAITBHO-

OKOHOMHYECCKOTO pa3sBUTUA CTPaHBI.

AHanu3 TeKyIero COCTOSIHUSI OTpaciyu MoKa3al
B nejaomM IMMOJIOKUTCIIBHYIO JUHAMUKY,
BBIPAXKAIOLIYIOCS B pocTe 00BbeMOB
MIPOM3BOJICTBA, WHBECTHUIIMOHHON aKTUBHOCTH,
Pa3BUTUU MHCTUTYIIUOHAIBHON U PETYAATOPHOMN

0a3pl, a TaKKe pAacIIUPeHUH MEXaHU3MOB
rOCyIapCTBEHHOW MOJAEPKKU. B TO ke Bpems
YCTaHOBJIEHO, 41O pa3BuUTHE oTpaciu
COTMPOBOXKIAETCS psaomM CUCTEMHBIX
OTpaHUYCHUH, BKJIIOYAst BBICOKYIO
HUMIIOPTO3aBUCUMOCTb, HEZIOCTATOYHYIO [TTyOUHY
JIOKAJIM3allUd  TPOM3BOJACTBA, OTPAHUYECHHOE
pasBuTHE HAy4HO-HUCCIIEI0BATEIHCKOTO
MOTeHIIMaa, KaJpOBbIE neUuIUTHI u

WHCTHUTYIIHOHAIBHBIC Oapbephbl.

Pesynbrarel UCCIeOBaHUS MOATBEPKAAIOT, YTO
CYILECTBYHOIIAs MOJICITh pa3BUTHS
(bapmarieBTH4ecKoi u MEITUITTHCKOU
npoMbIIICHHOCTH Ka3zaxcrana HaxoauTcss Ha
MIEPEXOTHOM dTare — OT cTaauu (HOPMHPOBAHUS
K CTaJUU YCTOWYHMBOTO pa3BUTHUS H TpeOyer
JalbHEHIINX CTPYKTYPHBIX TpeoOpa3oBaHUM,
HampaBICHHBIX Ha MOBBIIIIEHHE
TEXHOJIOTMYECKOM CII0KHOCTH TMPOU3BOJCTBA U
KOHKYPEHTOCIIOCOOHOCTH OTPACIIH.

C ydeTroMm mpoBEIEHHOTO aHalu3a U 0000IIeHNS

MCKAYHApPOIHOTO OIlbITa C(I)OpMy.HI/IpOBaHBI
CJICAYIOINHEC KITFOUYCBBIC BBIBOJIbI U IIPAKTUYCCKUC
PCKOMCHAAIUU:

1) HCO6XO,Z[I/IM nepexoa K KOMILJIEKCHON MOJenu
pa3sBUTUA OTpaCIIH, OCHOBAaHHOM Ha HUHTCTpallin

MIPOMBILUICHHOW, HAy4YHO-TEXHOJOTHYECKON U
PETYASATOPHOM MOJUTUKH, & TAKKE CONNIACOBAHUU

cTparerui pa3BUTHS 3/IpaBOOXPAHCHHS,
dapMareBTUIeCcKoO i U MEIULIMHCKO N
MPOMBIIIUIEHHOCTH;

2) yruyOneHue JIOKadu3aluu IPOU3BOCTBA,
BKJTFOUAsI pa3BuTHE HIOJTHOTO
MPOU3BOACTBEHHOTO IMKJIA W TEPexXoa K

BBIITYCKY TOTOBBIX JICKAPCTBEHHBIX (OpPM W
aKTHBHBIX (hapMaIleBTUYECKUX CYOCTaHIINN;

3) pa3BUTHE HayYHO-TEXHOJOTUYECKOTO
noteHuuana, Bkiodas pacmupenue HUMOKP,
pa3BUTHE  PETMOHAIBHBIX  KJIACTEPOB  C
OIIpeNIEIICHUEM X (yHKIMOHANBHON
CHenualn3alid ¥ YCUJIEHUEM pOJIM Hay4HbIX
OpraHu3anuii, pasBuTHE KIIMHUYECKHUX
UCCIENOBAaHUM W CHUCTEMBI  TpaHcdepa
TEXHOJIOTHA;

4) dopmupoBaHHe BHYTPEHHEU CHIPbEBON Oa3bl
U pa3BUTHUE CMEXHBIX OTpaciied, BKIoYas
XUMHUYECKYIO u OMOTEXHOJIOTHUYECKYIO
MPOMBIIIIEHHOCTB;

5) COBEPIICHCTBOBAHUE CHUCTEMBI
roCy1apCTBEHHOIO perynupoBaHus,
HalpaBJIeHHOE Ha LHU(POBU3ALMIO IPOLIECCOB,
CHIDKEHHE aJMUHHMCTPAaTUBHBIX OapbepoB MU
YIIy4llIEeHME UHBECTULIMOHHOTO KIIMMAaTa;

6) UCTIOJIb30BaHKE COTMIAICHUH 00 MHBECTHIIHX
U MEXaHW3MOB TOCYIapCTBEHHBIX 3aKyNOK Kak

HHCTPYMCHTOB HpOMBIH.IJ'IGHHOﬁ ITIOJIMTHUKH,
O6CCHCLII/IBaIOH_[I/IX YCTOﬁQHBOC MMPEAJIOKEHUE U
CIIpocC Ha IIPpOAYKIHUTO Ka3aXCTaHCKHUX

MIPOU3BOIUTEIICH;
7) pa3BUTHE JKCHOPTHOTO TOTCHIMAJIa Yepe3
aJlanTayioo MPOAYKIUH K MEXKIYHAPOIHBIM
CTaHJapTaM M HWHTETPAMI0 B IJIOOAIbHBIC
LIETIOYKHU ITIOCTABOK.

OxumaeMbId COIIMAJIbHO-DKOHOMHUYECKUI
ahdexr peanu3anuu MPEI0KEHHBIX
HaIpaBJICHUI BKJIFOYAET IIOBBILLIEHUE
JOCTYIMHOCTH JKM3HEHHO Ba’KHBIX
JEKApCTBEHHBIX CPEACTB M  MEIULHUHCKUX

W3JENINN, NTPUBJICYCHUE WHBECTULIMM, Pa3BUTHE
MHHOBAIIMOHHON MHQPACTPYKTYphl M LEHTPOB
KOMIIETEHIIUH, YBEIINYECHHE HaJIOTOBBIX
NOCTYIUIEHUH W JOJHM HECBIPHEBOTO CEKTOpa
SKOHOMMKH, CO3JaHHE€ HOBBIX INPOU3BOJCTB U
pabounx MecT, obecrieueHre TEXHOIOTHYECKOTO
CYBEPEHHMTETA, a TaKXKE pPA3BUTHE CMEXKHBIX

OTpaCHeﬁ, BKJIIO4ast XUMHYCCKYIO,
OMOTEXHOJIOT NYCCKYHO MNPOMBIIIJIICHHOCTDH u
JIOTUCTHUKY.
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B LEJIOM YCTOMYHBOE pasBuTue  3) YKCIIO MPOAYKTOB IMOJIHOTO ITUKJIIA;
(bapmarneBTH4YECKOM u MEIULMHCKOM  4) YUCIIO IPOEKTOB MO JIOKAJIU3ALNUN aKTUBHBIX
npombluieHHOCTH — PecmyOnuku — Kazaxctan — ¢dapMmaneBTHYECKHX CyOCTaHIINMT;
o0ecrieynBaeTcsi TMEpPexXoIoM K KOMILICKCHOH 5} o6p,em HIIOKP-pacxoioB;

MOJAEIN  PAa3BUTHs,  pealu3yeMoOM  4depes

6) YUCIO KIMHUYECKUX M TEXHOJIOTHYECKUX
CUCTEMHYIO rOCYIapCTBEHHYIO MIOJIUTHUKY,

OPUEHTUPOBAHH Ha noBbmeHne  LoP HEPCTE,

p p yUIO 7) akciopT (hapMareBTUICCKON ¥ MEIUIIMHCKOM
TEXHOJIOTHYECKOM CJIO)KHOCTH ITPOU3BOJICTBA, S

a3BUTHE HAy49HOTO MMOTEHIMAJIA 51 ’
E)O MHUPOBaHNE & KOHK CHTOIiHOC06H0F0 8) CpOKH peryLITOPHEIX POLEAYP;
PMHD P 9) ypoBeHb 3aBUCUMOCTH OT KPUTHYECKOTO

CEKTOpA. iMnopra
Hpakriiecke PeROMETIAIIH CICIYET Takoit TIOZTXOT TIO3BOJIAET TIEPEBECTH
OLICHUBATh o Habopy U3MEPSIEMBIX

AHIUKATOPOB: 06CY)K)I€HH€ MCP MOAACPKKHU W3 HOPMATUBHO -
1) ononst  Ka3axCTaHCKOM  MPOAYKIMH B JICKIIAPaTUBHOU IJIOCKOCTHU B oJjie
CTOMMOCTHOM U HaTypaJIbHOM BBIPAXKCHHH; MOHHUTOPUPYEMOU OTPACIEBON MOJTUTHUKH.

2) JIOJIS 3aKyra y Ka3aXCTaHCKUX

MPOU3BOAUTENEH;
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KbI3bLJI )KbIHFBIJI (TAMARIX RAMOSISSIMA LEDEB.) ©CIMIIK HTMKI3ATBIHBIH
OUTOXUMUAJIBIK K¥PAMBIH XXOHE OHbIH SKCTPAKTTAPBIHBIH MUKPOBKA
KAPCBI BEJICEHAUIIT'TH 3EPTTEY

Haynoaesa A.O.!, Kagpip6aesa I''M. !, Ko:xkanosa K.K.1,
Pavel Mudaji?, Paxpim6aesH.A. 1 *, MuaucosaH.B. !

1
C.IK.Acgenousapos amvinoasel Kazax yimmulk meouyura ynusepcumemi , Aimamol ., KP
2Komenckuil yuugepcumemi, bpamucnasa, Crnoeaxus

Kipicie. Mukpooprauu3maep/iiH aHTHOMOTUKTEpre TO3IMIUIINHIH apTybl MHKPOOKa Kapchl jKaHa areHTTepi i3aeyai
TaJyan eTeai, Oy TYpFbIJia OCIM/IIK TEKTeC OUOJIOTHSIIBIK OSJICEH/II KOChIIBICTap €PEeKIIe KbI3bIFYIIBIIBIK TYAbIpaabl. OChI
3epTTeyAiH MakcaThl — Tamarix ramosissima Ledeb. ecimaik muki3aThIHBIH QUTOXUMHSIIBIK KYPAMBIH CAHIBIK aHBIKTAY
JKOHE SPTYPJIl IKCTPaKIIMS JKaFaiIapblHa allbIHFAH SKCTPAKTTapIbIH MUKPOOKa Kapchl OeNICEHAIIrH Oaranay.
MaTtepuanmap MeH dicTep. 3epTTey OaphICHIHIA OCIMIIKTIH Xep YCTi OeikTepi KOINAHBUIBI, (PIIABOHOUATAP, ULTIK
3aTTap JKOHE THAPOKCHKOPHY KBINIKBUIIAPBIHBIH MONIIEpi CHEKTPO(OTOMETPHSIIBIK OIiCTEPMEH aHBIKTAJIBL.
DKCTPaKTTap YIBTPAIBIOBICTEIK Malepanus jkKoHe mepkoysmusa omictepiMeH (50% sxkoHe 90% STaHON) amBIHABL.
MuxkpoOka Kapcel OCJNCEHAUTIK CTaHTAPTTHl TECT-IITaMMIApFa KATBICTBI MHKPOCYWBUITY OficiMeH OarajaHBbIIL,
MuHIMaael uarnoupreymi (MUK) xone 6akrepunnarik (MBK) koHIIEHTpanusuiap aHBIKTANIBL.

Hormxkenep. Ocimuik mukizats! ninik 3arrapra (12,90 + 0,15%), praBononnrapra (5,45 £ 0,08%) xoHE THAPOKCHKOPHY
kbinkpuAapeia (1,94 + 0,05%) Oait ekeHi aHBIKTAIbI. 3€PTTEITCH SKCTPAKTTAP OapIIbIK TECT-MUKPOOPTaHU3MICPTe
KaTBICTBI MUKPOOKa KapChl OEJICEHIITIK KOPCETTI, €H KoFaphl cesiMtanabik Staphylococcus aureus (MSSA sxone MRSA)
mramMmaapbisaa 6avkanasl (MUK — 1,25 mr/min). ['paM-Tepic OakTepusiiapra KaThICThl OEJICEHIUTIK TOMEHIPEK OOIIIbI.
Tankplaay. AJbIHFAaH HOTIOKENIEp TamariXx ramosissima sSKCTpakTTapblHBIH TI'paM-OH OakTepusuiapra, ocipece
Staphylococcus aureus mrraMmaapsiHa KaThICTBI GEIICEH/IUTITT JKOFaphl ekeHiH kopceTTi. COHBIMEH Karap, S9KCTPaKIIUsI
oJlici MEH 3TaHOJI KOHUEHTPAIUACH aJIbIHFaH YITUIepJiH MUKPOOKa Kapchl OSJICEHUIITIHE Scep eTeTiHl aHBIKTaJIIbI.
KopbIThIHABI. AJIBIHFaH HATIDKETIEp TamariX ramosissima eciMaik IMIMKi3aThIHBIH MONU(EHOIABl KOCHUIBICTAPIbIH
MEPCIICKTHBAIIBI KO31 €KEHIH KOHE OHBIH AKCTPAKTTaphl MUKPOOKa KApCHl areHTTEpPl d3ipiiey YIIIH QJIeyeTTi eKeHiH
KepceTei.

Tyitinai cezmep: T. ramosissima, ¢enondor xocvlivicmap, ragsonouomap, uilik 3ammap, AHMUMUKPOOMbIK
bencenoinix.

NCCIIEJOBAHUE PUTOXUMHNYECKOI'O COCTABA PACTUTEJIBHOI'O CbIPbA
I'PEBEHIIMKA MHOI'OBETBUCTOI'O (TAMARIX RAMOSISSIMA LEDEB.)
1 AHTUMHUKPOBHOM AKTUBHOCTH EI'O SKCTPAKTOB

HayabaeBa A.O. !, Kaabipoaesal.M. !, Koxkanosa K.K. !,
Pavel Mudaji?, Paxpim6aes H.A. Y, MuaucosaH.B. !
! Kasaxcxuii nayuonanvnoiii meduyunckuii ynusepcumem umenu C.J1. Acghenousaposa,
2. Anmamul, Pecnyonuxa Kazaxcman
2Yuueepcumem Komencrozo ¢ bpamucnase, Bpamucaaea, Crosaxus

Bgenenne. Poct ycTOHYMBOCTH MUKPOOPTaHU3MOB K aHTUOMOTHKAM TpeOyeT IMONCKa HOBBIX aHTUMHUKPOOHBIX areHTOB,
B CBSI3H C YeM OMOJIOTMYECKH aKTUBHBIE COEAMHEHNUS PACTUTEIBHOTO IIPOUCXOXK/ICHNS TIPE/ICTABIAIOT OCOOBIM HHTEpEC.
Llenpro MaHHOTO MCCIIEOBAHUS SIBIISUIOCH KOJIMUECTBEHHOE ONpeliesieHHe (PUTOXMMHYECKOTO COCTaBa PacTHUTEIHLHOTO
chIpbst Tamarix ramosissima Ledeb. (rpeGeHIK MHOTOBETBUCTBIN) M OLICHKA aHTUMUKPOOHO! aKTHBHOCTH 3KCTPAKTOB,
TIOJTYYSHHBIX IIPU PA3JINYHBIX YCIOBHAX SKCTPAKINH.
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Marepuanbl 1 MeToabl. B nccnenoBaHny MCHOJIBb30BaIM HaJ3EMHBIE YacTH PAcTEHHUs, COAEp)KaHHe (DIaBOHOM/IOB,
JyOMJIBHBIX BEIIECTB M TMAPOKCUKOPHYHBIX KHCIIOT ONPENEISUIn CIEKTPO(GOTOMETPUUECKMMH METOAaMH. DKCTPAKTHI
MOJy4Yaayd METOJaMH YNbTPa3BYKOBOM Malepaluu M HEpKoIALuU ¢ ucnoib3oBaHueM 50% u 90% »staHona.
AHTUMUKPOOHYIO aKTHBHOCTh OLCHHMBAJIM METOJOM MHKPOMIIOLMK B OTHOIICHWH CTAaHAAPTHBIX TECT-IITAMMOB C
orpejenaeHueM MUHUManbHON nHrnoupyromer (MUK) u 6akrepunmanoii (MBK) koHIeHTpaImid.

Pe3yabTaTbl. YCTaHOBIEHO, 4YTO pacTUTENBHOE ChIpbe Oorato ayOmisHbBIMEH BemecTBamu (12,90 + 0,15%),
¢maBoHoMmamu (5,45 + 0,08%) u runpokcukopuaHbIME KucaoTamu (1,94 + 0,05%). Mccnemyemble SKCTPAaKThI IPOSIBAIIH
aHTUMHUKPOOHYIO aKTHBHOCTh B OTHOLIEHHH BCEX TECT-MHKPOOPTaHM3MOB, MPH 3TOM HauOOJbBIIAs TyBCTBUTEIHHOCTD
ormeueHa musa mrTammoB Staphylococcus aureus (MSSA u MRSA) (MUK - 1,25 wmr/mu). B orHomeHun
IPaMOTPHLATENbHBIX OAKTEPUI aKTHBHOCTH ObllIa MEHEE BBIPA)KEHA.

O6cyxnenue. [TonyueHHble TaHHBIC MOKa3aiM, YTO IKCTPAKTHI Tamarix ramosissima obnamgatoT Gosee BhIpaKEHHON
aKTHBHOCTHIO B OTHOILICHHH T'PaMIIOJOKHTEIbHBIX OakTepuii, ocobeHHo mrammoB Staphylococcus aureus. Taxoke
YCTaHOBJIEHO, YTO CIIOCO0 SKCTPAKIIMU U KOHIIEHTPALIUS STAHOJIA BIUSIOT HA aHTUMUKPOOHYIO aKTUBHOCTD TIOJTyYEHHBIX
00pasIoB.

3akarouenue. [lonydeHHbIe pe3ynbTaThl CBHIACTEIBCTBYIOT O TOM, YTO PACTUTENBHOE ChIphE Tamarix ramosissima
Ledeb. sBrsieTcst mepCneKTHBHBIM HCTOYHUKOM MONU(EHOIBHBIX COSAMHEHH, @ €0 IKCTPAKThI MOT'YT PAaCCMATPHBATHCS
KaK IOTEHINAIbHBIC aHTUMHUKPOOHbIC areHTHI.

KnroueBbie ciaoBa: T. ramosissima, deHonbHbIE coeMHEHHs, (IaBOHOUIBI, TyOMIbHbIC BEIIECTBA, aHTHMHKPOOHAs
AKTHBHOCTD.

STUDY OF THE PHYTOCHEMICAL COMPOSITION OF THE PLANT MATERIAL
OF TAMARIX RAMOSISSIMA LEDEB. AND THE ANTIMICROBIAL ACTIVITY OF ITS
EXTRACTS

Arailym Daulbayeval, Gulnara Kadyrbayeva!, Kaldanay Kozhanova?!, Pavel Mu¢aji?, Nurgali
Rakhymbayev!®, Nazerke Milisova!
! Asfendiyarov Kazakh National Medical University, Almaty, RK
2Faculty of Pharmacy, Comenius University Bratislava, Slovakia.

Introduction. The increasing resistance of microorganisms to antibiotics necessitates the search for new antimicrobial
agents, with plant-derived biologically active compounds attracting particular interest. The aim of this study was to
quantitatively determine the phytochemical composition of Tamarix ramosissima Ledeb. plant material and to evaluate
the antimicrobial activity of extracts obtained under different extraction conditions.

Materials and Methods. The aerial parts of the plant were used in the study. The content of flavonoids, tannins, and
hydroxycinnamic acids was determined using spectrophotometric methods. Extracts were obtained by ultrasonic
maceration and percolation using 50% and 90% ethanol. Antimicrobial activity was assessed by the microdilution method
against standard test strains, with determination of minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC).

Results. It was established that the plant material is rich in tannins (12.90 + 0.15%), flavonoids (5.45 + 0.08%), and
hydroxycinnamic acids (1.94 + 0.05%). The studied extracts exhibited antimicrobial activity against all tested
microorganisms, with the highest sensitivity observed for Staphylococcus aureus strains (MSSA and MRSA) (MIC —
1.25 mg/mL). Lower activity was observed against Gram-negative bacteria.

Discussion. The obtained data showed that Tamarix ramosissima extracts demonstrated stronger activity against Gram-
positive bacteria, particularly Staphylococcus aureus strains. In addition, the extraction method and ethanol concentration
were found to influence the antimicrobial activity of the obtained samples.

Conclusion. The obtained results indicate that Tamarix ramosissima plant material is a promising source of polyphenolic
compounds, and its extracts may be considered as potential antimicrobial agents.

Keywords: T. ramosissima, phenolic compounds, flavonoids, tannins, antimicrobial activity.

Kipicne. Kazipri ¢apmareBTiKa FHUIBIMBIHBIH  3€pTTEIMEreH Typiepl Kkesjeceni. MyHnpaai

MEePCIEKTUBABIK OarbITTapbIHBIH Oipi  eciMaikTepaiH KaTapelHa 1. ramosissima
©CIM/IIKTEKTI OHOJIOTUSIITBIK Oemcenai skaramel. 1. ramosissima — Aswus, Kaszakcran,
koceutbicTapabiH (BBK) >xana xesmepin i3mey  Contyctik Adpuka sxone Eypoma enmepinae
XKOHE 3epTTey Oombil  TaObUIaabl. XaiblK KEHIHEH TapajiraH Tamaricaceae

MEIWIUHACKIHAA  KEeHIHEH KOJITAHBUTATBIH ~ TYKBIMIACHIHBIH OKimi [1-2].

OCIMJIIKTEp epeKIIe KbI3BIFYIIBUIBIK TYIBIPaZbl, . ramosisSima KopuiaraH OpTaHBIH KOJaWChI3
anaiija  onapAblH XUMUSJIBIK KypamMbl MEH JKaFJaijlapblHa eTe Te31MJII araml Topi3nai OyTa.
(bapMakoIOTHSIIBIK ~ OEJICeHAUNIIT  JKeTKUTKTI  OciMIIK TY3JaHFaH  JKOHE  KYHapchI3
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TOTBIPAKTap/ia 1a ©ce anajbl, OYJ OHBIH apHUTI
YKOHE IIOJICUT aiiMaKTap/a KeH TapaJlyblHa ceOern
0omanbl. JKorapbl 3KOJIOTUSIBIK OCHIMAUTIKTIH
xoHe BBK enoyip KypambIHBIH apKachlHIIa OyT
TYp (apmaneBTHKa ©HEpKaciOi YIIIH ecCIMAIK
IIUKI3aThIHBIH TIEPCTIICKTUBANIBI K631 peTiHe
KapacTeIpbUIab [3].

Xanplk MeAMUMHACBIHAA 1.  ramosissima
OCIMITIHIH opTYpJi OesiKTepi JacTypii Typae
acKa3aH-1IIeK JKOJIJIAPbIHBIH aypyJIapbIH, TEPIHIH

3aKpIMJIAHYbIH, KaHT JWa0eTiH  emjeyae
KosganbUTazbl. COHBIMEH KaTap, TamariX TYbIChI
OCIMIIIKTEp aNKbBIH JTNYPETUKAIIBIK
KacHEeTTepIMEH TaHbIMald. byl  eciMIiKTiH

TYHJIBIpMaJiapbl MEH KallHATIajgapbl KYpaMbIHIa
AHTUOKCUJAHTTHl  KOCBUIBICTApABIH  OOJybIHA
OalIaHBICTBI ~ TEMaTONPOTEKTOPJIBIK  JKOHE
KaOBbIHYFa Kapchl ocepi Oap areHTTep peTiHfe ae
KOJIIaHbLIa 6! [4].

OUTOXMMUSIIBIK  3epTTeyiep 1. ramosissima
KypamblHAa (EHONABl  KOCBUIBICTAP, HUIIK
3aTTap, CamoHHHZIEP, SQUp Mailmapsl KoHE
KeMipcynap (IIroKo3a, GpyKTo3a, MaHHO3A KOHE
Kcuio3a) cusikTbl BBK keH aykpIMbl 0ap eKkeHiH
KepceTti. bynm  KocwhulbICTapabiH  GOMYBI
OCIMJIIKTIH oprypii OMOJIOTHSLTBIK,
O€JICeHIUNITIH: aHTHOKCHUIAHTTHI, KaOBIHYFa
Kapchl, ajleprusra Kapchl, BUpPYCKa Kapchl,
MHUKpPOOKa Kapchl JKoHEe JuabeTke Kapchl
ocepyiepiH  KamTamachliz  ereni.  DeHombl
KOCBUTBICTAp MEH HUTIK 3aTTap TamariX TybIChI
OKUIJIepiHIH (hapMaKoIOTUSAIIBIK
OeNceHAUTITIHAEC MaHbI3/Ibl POJI aTKapa anajsl [5-
8].

COHFBI KBUIAPHI J)KaHA TAOUFU KOCBUIBICTAP/IBI
KOITen 3epTreyre OaitmaneicThl T. ramosissima
OCIMJIIMHE  JIET€H  KbI3BIFYUIBUIBIK  apTThI.
Metenaix 3epTTeyIiiep aronTo3/1bl
WHAYKIUSUIAY apKbLIbl PEBMATOUITHI apTPUTTE
¢bubpodnact Topi3ai CHHOBHOIUTTEPIH
KeOeroiH Texey Kabuleri Oap TamapakTam
deHonpl  NaKTaMblH  aHBIKTaAbl. COHBIMEH
Katap, OCIMIIKTIH ac OCKiHIepi Me€EH
KarbIpaKTapblHAH PAaMOCUCCHUMHUH (HIIaBOHOJIBI
OOJIHIN aJBIHBIN, KACYIIAJIBIK MOJEIbIEPIC
aliKplH  aHTUNpoJuQepaTuBTi  OeICeHAUTIK
KepceTkeH. byn nepektep T. ramosissima
©CIMIITiHIH MaHBI3/1bl (PUTOXUMUSIIBIK QJICYETiH
KopceTelli JKOHE OHBI  (PapMaKOJIOTHSUIBIK
OeJICeHZlI KOCBUIBICTApJBIH K631 peTiHxe api
Kapail 3epTTeyIiH TepCHeKTUBAIBI  EKEeHIH
pacTaiiasl [9].

T. ramosissima ecimairiHe jxeke 3epTTeyliep
JKYPTi3UIT€HIMEH, OHBIH XUMHUSITBIK KYpaMbl MEH
ouonorusuiblk Oencenainiri, acipece BBK xeke
TONTApbl JKOHE OJIAPJBIH MHKPOOKAa KapcChl
KAaCHETTep1 KETKUIIKTI 3epTTEIMETeH.

Atanm  aiiTkaHnma,  OyphIH  JKapusJIaHFaH
eHOekTepae OCIMIIKTIH MHKpOOKa  KapcChl
OeyceHnuiriT  moMu¢eHo  KOCBUIBLICTAPBIHBIH
OoiybIMeH OaiTaHBICTBI €KEH[ITT KOpCETLIreH,
Oipak MyHJai 3epTTeyJep HeTi131HEH JKaJllbuiaMa
curarra 00Jabl KOHE AKCTPAKTTApABl ATyAbIH
TEXHOJIOTHSUTBIK ~ MapaMeTpJepiHiH  ocepiH
eckepmeiini.  CoHbIMEH  KaTap,  FBUIBIMH
oneouerrepae AKCTPareHTTIH oprypii
OKCTPAKLHUs OAicTepi MEH HOJSPIBIFbIHBIH
(EHOJIIBIK KOCBUIBICTAP/IBIH IIBIFYbIHA JKOHE
OJIapbIH OHMOJIOTUSUTBIK OenceHauIirine
CAJIBICTBIPMAJIBI ~ dCepi  Typajbl  JIepeKTep
HIEKTEeYIi KOHE 9KCTPAKTTAP IBIH
(GUTOXUMUSIIBIK  TIPOPIIII  MEH MHUHHUMAJIIBI
TEXETIl >KoHE OaKTePUIMATIK KOHIIEHTPALHS
KOpCETKIIITEepl  apachlHAAaFbl  OaillaHBICKa
Ky#eni O0ara 6epiameren [10].

ATanraH 3epTTeyNep/IeH albIpMAIIbLIBIFBI, OYIT
KYMBICTa OCIMJIIK IIUKi3aTBIHIAFbI (EHOJIBIK
KOCBUIBICTAP/IbIH HETI3T1 TONTAPBIHBIH CaHJIbIK
CHIIAaTTaMacChIMEH Oipre opTypili SKCTPAKIIHS
JKarmaimapelHaa aaplHFaH T. ramosissima koo

OKCTPAKTTaPbIHBIH MHUKPOOKa KapcChl
OeJnceHuIrine CaJIBICTBIPMAJIBI Oaranay
xyprisiiai.  byn  ecimaiktiH  Kaszakctan

ayMarblHa KEHIHEH Tapalybl XoHE ©CIMIIK
IIUKI3aTBIHBIH KOJDKETIMILIITT OHBI 3€pTTEYAIH
©3eKTUIrH apTThipaabl. OcblFaH OalIaHBICTHI
OHBI 3epTTeY kKaHa GUTONpenapaTTapasl a3ipiaey
KOHE OTaHIBIK (apMalleBTUKa ©OHEPKACIOiHIH
muKi3aT  0a3achlH  KEHEUTY  TYPFBICBIHAH
MaHBI3IbI OOJIBII TAOBIIA/IbL.
Tamarix ~ ramosissima
HIMKI3aTBIHAAFBl  (PEHONJBIK  KOCBUIBICTApAbIH
HEri3ri TONTapblH CaHJBIK aHBIKTAy JKOHE
OpPTYPJII KCTpAKIMS JKaFJaiiapblHIa aJbIHFaH
KOIO  DKCTPaKTTapAblH  MHKpPOOKa  KapcChl
OeJICeHIUTITH cabICThIpMalbl Oarasay.
3eprTey MaTepuajgapbl. 3epTrey OOBEKTICI
2023 KBUIFBI  KbIpkyHekrte — Kazakcran
PecryOnmkachIHbIH Typxkictan 0O0JIBICHI
aymarbiHga (Makraapan aynaHbel, ATamypa
aybUTbl; JKMHAY OPHBIHBIH KOOPJIMHATTAPHI:
40,5782° N, 68,8214° E, TteHis aeHreuiHeH
OUIKTIT1 — 269 M) rynaeHy Ke3eHIH/e KUHaIFaH
T. ramosissima eciMAiriHiH xep ycTi OemiKTepi.

Ledeb. oCIMIIIK
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OCIMIIIK MTUKI3aThIH XKUHAY KOJIMEH JKYPri3iii,
coman keitin ynritep 20-25 °C Temmeparypana
TaOUFU Karjaija TypakTbl Maccara JeiliH
KeTTipii.

OCIMIIKTIH TYypre >KaTaTbIHABIFBIH «boTaHuka
KoHE (UTOMHTpOAYKIMs HWHCTUTYTHD [IIDKK
PMK mamangapst 2023 xpuiFbl 23 KazaHgarsl No
01-05/380 anbikTamaceiMeH pactanbl. ['epbapwuii
yaTici OChl MEKEMEHIH repbapuii KopsiHaa 5239
HOMIpIMEH CaKTaJIFaH.

OUTOXUMUSIIBIK ~ JKOHE  MHUKpPOKa  KapcChl
OenceHauUTirin Oaranay OOWBIHINA 3epTTEyJep
CioBakus, Bbparucnasa Komenckuii
YHUBEPCHUTETIHIH (Comenius University
Bratislava) dapmarnst (baxynbTeTiHIH
(dhapmMakorHo3us koHE OoTaHWKa KadeapachiHia
KYPri3uil.

Dnasonouomapovly Kypamvli aHbIKmMay
OcCIMJIIIK IIMKI3aThIHAAFEl  (hJIABOHOMATAPIIBIH
CaHJBIK KYpaMbIH Tanaay yurin 0,2 T ycakraiara
oCIMIIK [IUKI3aThI alleTOHMEH Kepi
TOHA3BITKBIIITA METEHAMUH MEH KOHIICHTPITI TY3
KBIIIKBUTBIHBIH KaThICYBIMEH 3KCTPAKIIUSIAH/IbI.

CankplHIaraHHAH KEHiH aJIbIHFaH  epiTiHi
CY3Lmim, OSTWJI  aleTaThiIMeH  JKCTPaKIHS
KYPrizimi.

Tangay >kypriszy yurid 4 mi1 3epTTeneTiH epiTiHai
0,4 mMa 2% anroMUHUI XJIOpUJl €piTIHAICIMEH
apanacThIPbUIIBI, COJMAH KEeHiH MeTaHON MeH
ClpKe KbIIIKbUIBIHBIH KOocnachiMeH (95:5) kenemi
10 mi-re nediH >KeTKI3lIml. Peakiust Kocmackl
O0enme TemmneparypackiHaa 30 MUHYT OOWBI
WHKYOAIHsITaH b

OnTHKaNbIK THIFBI3IBIKTEL edmey Spectro-V1
cnekrpodotomerpin (MRC, M3paunp) Kongana
OTBIPBITN, KOMIICHCAIUSUTBIK €PITIHAINe KATHICTHI
425 HM TOJIKBIH Y3BIHBIFBIH/IA JKYPTi31IIi.
daBoHOUITAPABIH Kypambl Keseci (opmyna
OOMBIHIIIA €CeTTeNIi:

A-0.625
X (%) =——
MYHJaFbl, A — epITIHIAIHIH  ONTHUKAJIBIK
TBIFBI3JIBIFBI, M — YJTiHIH Maccachsl (T).
byn anic OCIMIIK IIUKI3aTBIHAAFbI

(1aBOHOMATAPIBIH JKaIMbl KYPAMBIH CaHIIBIK
aHbIKTayFa MyMKIHJIK Oepeni [11].

Hinik 3ammapoviyy Kypamvln aHblKmay

Winik 3attapasl anbikray PonuH-Yokanbrey
PEaKTUBIH  KOMETiMeH  KOJIOPUMETPHSIIBIK
onicreH KYPri3ii. Artanran amic
noJu(eHONIapbIH MOJIIIEPIH aHBIKTAayFa >KoHE
KeHiHHEH Uik 3aTrTapabl Tepi yHTarbiveH (hide

powder) koroFa HETI3ACNTeH, Oyl MK
3aTTapIbIH MeOJIIIepiH MOH/IED
alBIPMAIBUIBIFBIMEH ~ €CeNTeyre  MYMKIHIIK
Oepei.

EpiTinainepnain OIITHUKAJIBIK TBHIFBI3IBIFBI
SPECTRO-V1 (MRC, N3pawnip)
creKTpoOTOMETpiHIH KemeriMmeH 760 HM
TOJNIKBIH  Y3BIHABIFBIHAA  emmieHmal.  Mimik

3aTTap/bIH Meepi keneci popmyiia 6orbIHIIA
ecenTeni:

(A —Ay) m,
X (%) =——F——-100
Az my
MYHJaFbl, A; —Kalbl noaudeHoaaap Meepi,
A, — wuimik 3aTTap OJKOWBUIFAHHAH KEHIHT1

nosideHoIap Meepi,

Az —TmMporamion CTaHAAPTThI
ONTHKABIK THIFBI3/IBIFEI,

M, — GacTanKbl YATiHIH Maccachl,
M, — TaJIaHATBIH EPITIHIIACT] YATIHIH MacCachl.
Byn omic wmimik 3aTTapAplH  MHPOTALIONFA
IIAaKKAHJAFbl MOHJI  aHBIKTayFa MYMKIHJIIK
Oepeni [12].

Tuopokcukopuy KbluiKbl10GpbIH AHLIKMAY

T. ramosissima eciMaiKk IIHAKi3aTBIHAAFBI
THJIPOKCUKOPUY KBIIIKBUIAAP TYBIHIbUIAPBIHBIH
CaHIBIK Meiepi ApPHOB PEaKTHUBIH KOJIJaHA

epITIH/IICIHIH

OTBIPBIT  CHEKTPOMOTOMETPUSIIBIK  OAICTICH
aHbIKTanAbl.  byn  omic  ruapokcukopud
KaTapblHAAFbl  (PEHOJABIK  KOCBUIBICTap/IbIH

OosTFaH KeIIeHI TY3UITEHHEH COH epITIHIIHIH
OTITUKAIIBIK THIFBI3/IBIFBIH OJIIIEYTe HEeT13/IeTEeH.
Tannay yurin canmarsl 0,2 T ycakTajaraH eCIMIIIK
mumkizatel 80 mMa 50% »stanonmern 30 MUHYT
00Iibl Kepl TOHA3BITKBIIIBI Oap Cy MOHIIIACHIHAA
sKcTpakiusiianapl. CankplHOaFaHHAH — KeHiH
CBIFBIH/IBI QUIIBTPIICH 1, UIbTpaeri Kaiaabk 10
M 50% oSTaHONIMEH KybULABL.  AJIBIHFaH
¢unbTpaT CHIUBIMIBUIBIFE 100 Ma  emmieyim
Kosi0ara aybICTBIPBUIIBI JKOHE COJI epPITKIIITIH
KOJIEMIH Oelrire AeriH »KeTKI3l.

Tannanateia epiTiHAiHi naieiHnay yuin 1,0 v
6acranks! ceIFbIHABIHGI 1,0 M1 0,5 M xopcyTek
KBIIKBUIBIHBIH epiTiHaiciMen, 2,0 mia ApHOB
peaktuBiMeH koHe 2,0 min  8,5% Harpuit
THUAPOKCUIl  EpITIHIICIMEH  apalacThIPBUIIbI,
COJIaH KEHiH Ta3apThUTFaH CYAbIH KejieMiH 10
MII-T€ AeliH KeTK1311. ONTHKAIBIK ThIFbI3IbIKTEI
enmiey Spectro-V1 crnekrpodporomerpin (MRC,
W3paunnp) KoIgaHa OTHIPHIN, KOMITEHCAIUSIIBIK
epiTigaire  Kateictel 505 HM  TOJIKBIH
Y3BIHBIFBIHAA XKYPTi3iL.
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'mpapokcukoprd  KBIIIKBUIIAPBIHBIH,  KYpaMbl

keneci popmyia GoibIHIIIA eCenTeNmi:

X (%) = A-25

m

MYHJIaFbl, A — epITIH/IIHIH ONITUKAJIBIK
THIFBI3ABIFEI 505 HM;
M — YJATiHIH Maccachl, T.
Hotmxenep po3mMapuH KbIILIKbUIbIHA
IIaKKaHIaFbl MeJepMeH ecenrenai [13].
Ixcmpakmmap any
3eprreyne opTypdi KOHLICHTPAIUsIIaF bl
STAHOJAbl  MaWJallaHbIl  SKCTPAKLMSIIAY IBIH
OpTYpPIIi d/1icTepl KOMIAHBUIIBL.
OKCTpakTTapabl  ajly YLIIIH ajAblH  ana
KenTipuireH T. ramosissima ecimik IIMKi3aThl
3-5 MM enmeMiHe JeiiH YHTaKTaJIbI.
VYabTpansiosicThik Manepanus 50% 3TaHoII bl
KOJIJIaHy apKbUIbl IIUKi3aT: skcTtpareHt 1:10
KaThIHACBIHAA OKYpriziami. bip axcrpakmus
cepuscel yuriH 100 T yHTaKTamraH, KeNTIpUITeH
T. ramosissima ecimik 1mukizarsl xone 1000 M
50% oTaHON TMAWAANAHBUIABI.  DKCTPAKIIMS
Stegler SDT yabTpaibIOBICTBIK KYPBUIFBICHI
apkputbl 35-40 kI xuinikre xone 20-25 °C
temneparypaga 30 muHyT 00¥BI 10 MHHYTTBIK
YII IUKJII€ OPBIHIANIBI. AJIBIHFAH dKCTPAKTTAp
+10°C-tan TeMeH Temmeparypana 2 TOYIiK
OOWBI TYHIBIPBUIFAHHAH COH CY3y apKBLUIBI
Ta3apTHUIIBL.
[Tepkonsius yir ke3eHHeH (IITUKI3aTThIH ajlablH
ana icinyl, HHQY3Us KOHE TIEPKOJISIIUSHBIH 031)
TYpaThIH JOCTYpPJi TEXHOJOTHUSJIBIK ChI30ara
coiikec 50% xoHe 90% sTaHONABI KOJIIAHY
apKbLJIbI IIMKI3aT: JKCTPareHT 1:10
KatbiHacbiHAa 24-30 carat OOWBI KYPri3uifii.
3eprrey OapbichiHnza 100 r ycakranran T.
ramosissima eciMIiK IIMKIi3aTbIH MEPKOJISATOPFa
cajbplll, OJaH KeHWiH «aiHa» KabaTel Iaiga
OonraHma CiHIpY KO3hOUIMEHTIH ecKepe
OTBIPBIN, SKCTpPAreHTHeH Kyibim, 24 caraTka
TYHABIpYFa  Kanaelppuiabl.  ComaH  KeiliH
OKCTPAreHTTIH  KajdfaH  KeyeMi  Oipkelnki
JKBUTIAMJIBIKIICH K10epimir, aJILIHFaH
AKCTpaKTTap OIPIKTIPiNIII.
OKCTpakIusiiaylaH KehiH OapJiblK aJIbIHFaH
skcrpakTTap EYELA N-1300 mapxkansl Bakyym
POTOPJIBI OyIaHIBIPFBIIITHIH KOMETIMEH
TOMEH/ICTIITeH KBICBIM/IA OKCTpareHT
TOJBIFBIMEH JKOMbUTFaHIIa 45°C KOFapbel emec
TeMIeparypaaa OyJaHIbIPBLIBIII, KOO
AKCTPAKTTAp ATBIH/IBL.

Koo 9KcTpakTTapAbplH IIBIFBIMBI  AJBIHFAH
CBIFBIHBI MACCAChIHBIH OacTamKbl KENTIpLITCH
IIMKI3aTTBIH MaccachlHa KAaTBIHACKI PETIHAC
€CEeNTeN/Il )KOHE MalbI30eH KOPCETIII.
AJNBIHFaH yITiIep Kenecinen Oenrinenmi:

U50-C -~ 50% oramonasl  HaigadaHbIll
yIBTPAABIOBICTHIK Marlepalvs apKbUIbI albIHFaH
KOO 9KCTPAKT;

P50-C — 50% oraHonasl  maigajiaHbIIl
MEPKOJISIINS ApPKBUIBI aJbIHFaH KOO 9KCTPAKT;
P90-C - 90% oraHomabl  maigalaHbIIl

MIEPKOJISALIUS apPKbLIbI aTbIHFAH KOO SKCTPAKT.
DKCTpakTTap OWUONOTHSUIBIK OCNCEeHAUTIK TICH
XUMHSUIBIK ~ Kypambl OOWBIHIIA opl  Kapaii
3epTTeyiep Kyprizumrenre ageiin +2-8 °C
TeMIeparypajga  TepMETUKAIbIK  KaObUIFaH
KYThUIap/ia CAaKTaJI/IbI.

Mukpooka Kapcel denceHoiikmi anviKmay
3epTTey OaphICBIHOAa MHUKPOOPTaHU3MICPIiH
ATCC (American Type Culture Collection)
CaJIBICTBIpYFa 00JIaThiH UeX MUKPOOPTaHU3MIIEP
koyuiekuusceiHan ~ (Czech  Collection  of
Microorganisms (CCM), bpro, Uexusi) anbiHFaH
MUKPOOPTaHU3MIIEPAIH  aiThl  CTaHJAPTTHI
KOJUICKIMSUTBIK ~ IITAMMIAphl  ITaliJaTaHbLUI/Ib:
MeTHIHUTHHTEe ce3iMran Staphylococcus aureus

(MSSA) CCM 4223/ATCC 29213,
MeTHnuTaare To3imai Staphylococcus aureus
(MRSA) CCM 4750/ ATCC 43300,

Pseudomonas aeruginosa CCM 3955/ ATCC
27853 , Enterococcus faecalis CCM 4224/
ATCC 29212, Escherichia coli, CCM 3954 /
ATCC 25922 xone Proteus mirabilis CCM 7188
[/ ATCC 29906.

T. ramosissima KoKW  IKCTPAKTTapbIHBIH
MUKpoOka Kapcel  Oencenainmiri EUCAST
HYCKayJapbiHa HET13/IeITeH
MoaudUKaIusIIaHFaH XaTTaMara colikec
CTepUIIb/I 96 YALIBIKTBI U-Topi3ai
MUKPOTHTPJIIK  IUTAHIIETTepAl  TaiiianmaHa

OTBIPBITT, MUKPOCYUBIITY OMiCIMEH aHBIKTAJJIBI
[14,15].

Tanmay angpiHIa SKCTpaKTTap CTEPWIBII Cyaa
epititin, 0,22 MKM caHpulay emmeMi 0Oap

MeMOpaHabIK bunbTpaep apKbUIbI
(buIbTpIeHIN, 3apapCchl3IaHIbIPIIIbL.
Tecriney vymiiH Miomiep-XUHTOH — copriacel

(Mueller-Hinton Broth, MHB) xkoamaHbUIIBIL.
bacranker ysampikrapra 100 MK €Ki eceneHTeH
KOHIIEHTpAllMsJIaHFaH COpIia eHTI3UIAl, COJaH
KeWiH SKCTpakTTap €Kl ece KOHIEHTpauusia
KOCBUIZBI, COJIaH KEWiH €Ki peT CepHsIIBIK
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CYUBLITY KYPrizuial. 3eprreneTin
KOHIIeHTpauusi auanazonsl 0,3125-20 wmr/ma
0O0JIIBI.
bakrepusinbik
opTacblHAa

KOPEKTIK
AKbUIIAH

WHOKYJIST  arap
eCIpUIreH  TYHT1
napiHganael.  OKIIayjgaHfraH —— KOJIOHHsUIAP
CTEpPWJIbJII  Cyla  CYCHEH3MSUIAHBIIT  JKOHE
JCHCUTOMETP/T1 KOMeETIMEH Mak®apnan
mKkajmacel  OoipiHma 0,5  Oipiikke JeiiH
cTangapTTanasl. JKymbic cycrnensusacs 5 x 10°
KTb/Mn koHIEHTpalMsChiHA JEHIH CYHBUITY
apKBLIBI JABIHIAIIBL.
Op6ip  yambikka 10
CYCHEH3HUsl eHTi31im,

MKJI ~ OaKTEPHSIIBIK
MUKPOOPTaHU3MIEP/IiH
COHFBl KOHIIEHTpPALMICH 5 X 10° KTBb/mi
KaMTaMachl3  eTUIml.  ODKCTPaKTTapbl  KOK
YAMIBIKTap OCYAiH OH OakplIaybl peTiHle, ail
MHUKPOOPTraHU3MIEpi CHTI31JIMETeH YSIIBIKTAp
Tepic OakbUIay peTiHe MaijalaHbUIIbL.
Nuxy6anus 35 °C Temneparypana 20-24 carat
O0MBI KYprizuigl. MUHUMAaNABl UHTUOUPIIEYIIi
koHnentpauuss (MUK) MukpoopranusMaepmain
KOPIHETIH ocyl OoJlMaraH 3KCTPAaKIThIH €H a3
KOHIIEHTPAIUSCHI PETIH/IC aHBIKTAJIIBL.
MuHuManbl OAKTEPUITUATIK KOHIIEHTPAIUSHbI
(MBK) anpIKTay YIIiH MHKpPOOpPTaHU3MACPHiIH

Kecre 1 — Ocimik mukizateiagarsl BBK memmiepi T. ramosissima (M + SD, n=3

ecyl OalKaiMmaraH YSIIBIKTapAaH aJIMKBOTTap
QJIBIHBIMN, arap KOPeKTiK opTackiHa eringi. 35 °C
TeMriepatypaja 24 caraT WHKyOaIusgaH KeriH
MBK konoHusuiapasiH ecyi OonmaraH €H a3
KOHIICHTPALlUsl PETIHJE AaHBIKTAIIBL. bapibik
OKCIIEPUMEHTTEp YII TOYeNci3 KaWTanaHyaa
KYPri3ii.

HoTu:kenep :koHe  TaakbLIay: 3eprrey
OaprICHIHIA T. ramosissima oCIMIIK
IIMKI3aTBIHAH QPTYPJIl SKCTPAKIHs QJICTEpiH
KOJIJaHY apKbUIbl KOK 3KCTPAKTTap aJbIHBII,
OJIAP IbIH IIBIFBIMBI AHBIKTAJIBI. DKCTPAKIIHSIIAY
JKaF TaiJIapbIHBIH (epiTkimm TYPI,
KOHIIEHTPALIUSCHI XKOHE MPOIECC MapaMmeTpIiepi)
aJIBIHFaH SKCTPAKT MOJIIIIEpiHe dcepi OaraiaHbIII,
HOTHOKEIIED CaJBICTBRIPMAlbl TYpPAEC TaJJaH/IbI.
ATBIHFaH JIepeKTep OCIMJIK IIUKi3aThIHAH
OUMOJIOTHSUTBIK OeJICeH Il 3aTTapAbl 06N aTyIbIH
TUIMIUINH ~~ aHBIKTAyFa  JKOHE  OHTAMIBI
OKCTPAKLUsl MIAPTTAPBIH TaHIayFa MYMKIHJIK
Oepei.

T. ramosissima  eciMmik  IIHWKi3aTBIHBIH
XUMHUSIIBIK KYpaMblHa (DPUTOXUMUSUIBIK TaJiay
KYPri3iTin, HOTIKENep 1-KecTene KeTipiireH.

KocsupicTap Memmepi (%)
HWinix 3arTap (MUporauionFa MakKKaHaa) 12,90 + 0,15
®naBoHOUATAP (TUNIEPO3UTIKE ITAKKKAHIA) 5,45+ 0,08
I'uppokcukoprY KBIIKBUIIAPEI (PO3MapHH KBIIIKBUTBIHA [IAKKKAH/IA) 1,94 £ 0,05

1-xectene KeNTIipUITeH MoJiMeTTepre coaikec,
KBI3bUT JKBIHFBUI ©cCiMIIK mmKizaTel bBK Oait
eKeHJII aHBIKTANJBl. 3epTTey HOTHXKeNepi
OOMBIHIIIA €H >KOFapbl MOJIIIep HUTIK 3aTTapra
THECUIl, OJapAblH MeJlulepi MHPOraJIoiFa
makkaaga 12,90 + 0,15% kypaael. by
eCIMIIKTe (EHONABIK KOCBUIBICTap  0achiM
eKeHIH JKOHE OHBIH ANKBIH aHTHOKCHIAHTTHIK

KacuerTepre He 00mybIH KepceTe/i.
@draBOHOMITAPJIBIH ~ MOJIIEPl  THUMIEPO3HJIKE
makkagna 545 £+ 0,08%  menreitinne
AHBIKTAJ/IBI, SFHU KOCBUIBICTAp JKETKLIIKTI
MOIIIepae  JKUHANAAbl  JKOHE  OCIMIIKTIH

(hapMakoOJIOTHUSIIBIK OCJICEHIUTITIHAC MaHBI3]IbI
peit atkapaabl. COHbIMEH Katap, THAPOKCUKOPUY
KBIITKBITBIHBIH TYBIHIBLTAPbI TaOBUIIBI,

OJIapblH MeJIepi pO3MapuH  KBIIIKbUIBIHA
makkaaga 1,94 + 0,05% kypanbr.

Bys1 kepceTkil callbICThIpMalibl TYpAEC TOMEH
OOJNIFaHBIMEH, OJ aTalifaH KOCBUIBICTAP/IbIH
AHTHOKCUJIAHTTBI ~ JKOHE KaObIHyFa  KapcChl
KAacHETTEpIHE bIKIAI €Tyl MYMKIH.

XKanmel anFaHma, aJblHFAH HOTWXKeEIep .
ramosissima eciMIiK IIMKI3aThl MOJU(PEHONIBI

KOCBhUIBICTapFa  0alf  koHE  OMOJOTHSUIBIK
OCJICeHII  3aTTapJblH TEPCHEKTHBAIBI  KO3i
peTiHAe  KapacThIpbUIybl ~ MYMKIH  €KEHiH
KepceTesi.

Koo sxkcmpakmmapowiyy uibl2blmol

OPTYpIl IKCTPAKIMS KaFJalbIlHAa albIHFaH |.
ramosissima Kor SKCTPaKTTapiblH IBIFBIMBIH
aHBIKTAay HOTHXKENEpl 2-KecTe e KeJITIPUIreH.
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Kecre 2 - Oprypii 9KCTpakiws 9JicTepiMeH albIHFaH T. ramosissima Ko 3KCTPaKTTapIbIH IIBIFBIMBI
Yori OKCTpakuus ofici OKCTpareHT IsrrpIMEL, %
U50-C VYieTpaAbIOBICTHIK MaTlepaliis 50% osTa”oi 2
P50-C [lepkomsiust 50% osTa”oi 2
P90-C [lepkomsiust 90% sTanon 20,80

ATBIHFAaH HOTIDKENEpP KO JKCTPAKTTAPIBIH
IIBIFBIMBI  OKCTPAKLUS JKaFJaiiapblHa, COHBIH
IIIHAE€ KOJJAHBLIATHIH OJIC IEH 3TAHOJI
KOHIICHTPAIUSAChIHA TAYEJNJII €KEHIH KepceTesl.
byn OCIMJIIK IIMKi3aThIHAH epUTIH
KOMITOHCHTTEPIiH TONBIFBIMEH OoJTiHIII
IIBIFYBIHA ~ TEXHOJOTHUSUIBIK — TMapaMeTpliepaiH
ocep eTeTiHiH pacrtaiabl. COHBIMEH Karap,
OKCTPAKT IIBIFBIMBIHBIH JKOFaphl OHIMJILUIITI
ABTOMATTHI TYpJA€ aWKbIH MHMKPOOKa KapcChl
OeJICeHIUTIKTIH KOpCeTKiIi perinme
KapacThIpbUIMaybl Kepek, ce0ebi OMOIOTHsIIBIK
ocep TEK  aJblHFaH  3aTTaplblH  KAJIIBI
MOJIIIICPIMEH FaHa €MeC, OJIAPAbIH CamajblK
KOHE CaHJBIK KypaMbIHA Ja OalIaHBICTHI.

Mukpooka Kapcol 6encenoinik

T. ramosissima Ko 3KCTpaKTTapAblH MUKPOOKa
Kapchl OENCeHIUTIrT IpaM-OH KOHE IpaM-Tepic
OaKTepUsIAPJbIH ~ KIMHUKAIBIK  MaHBI3/IbI
TONTApbIH OUIAIPETIH MHUKPOOPTaHU3MICPIIH
CTaHJIAPTTHI MITaMJIaPbIHA KATBICTHI OaraiaH]Ibl.
MukpoOKa Kapchl O€ICEHAUTIKTI CATbICTBIPMAIIBI
CKPUHHUHT YILiH opTypii 9KCTPAKIIUS
KaFJaiIapblHa AJTBIHFAH KO 3KCTPAKTTaAPIbIH
3 ymrici  (U50-C, P50-C sxone P90-C)
Tak1aJaHbLUIIbI. Koro IKCTPAKTTAPIBIH
MHKpPOOKa Kapchl OCICEHAUNTIHIH HOTHXKEIepi
3-KecTeie KeNTipiJireH.

Kecre 3 - T. ramosissima Koo 3KCTPaKTTapbIHBIH MHKPOOKAa KapChl OEICEHALTIr: KOJUISKIMSIIBIK OakTepusiiap

mrramaapsiHa Kateictel MUK sxone MBK mMonzmepi

Bakrepus MUK, mr/mi MBK, Mr/mn

S 1,25 1,25 1,25 5,0 5 >
ATCC 29213
S 1,25 1,25 1,25 2,5 5 5
ATCC 43300
P 5,0 5 >20,0 > >
ATCC 27853
E. faecalis 2,5 5 10,0 1 1
ATCC 29212 0 0
E 5,0 1 >20,0 > >
ATCC 25922 0
P 1,25 1,25 5 aHBIKT. AHBIKT. AHBIKT.
ATCC 29906
Ecxepmne: anvikm. — anvixkmanmaosl
— Yex mukpoopaanuzmoep KOmIeKYusaCyl,
— Amepukanviy munmix 0axvlioap KoLIeKyuschl.

Kyprizinren 3eprrey T. ramosissima KO0  KbI3BIFYIIBUIBIK — TYABIPAAbl,  OWTKEHI O

IKCTPAKTTAPIBIH OapITbIK

MUKpPOOPTaHU3MJIEpre  KATBICTHI
Kapchl OeJICeHAIKKE W€ €KEHIH KOpCeTTi,
JETeHMEH  9CepAiH  aWKBIHIBUIBIFBI  CBIHAK
JMaKpUIBIHA 7@, 3CpTTEJIETIH  yirire e
OaitmanpicThl OOABL. S. aureus (MSSA xoHe
MRSA) mrramaapsl eH ce3iMTai OOJBII MIBIKTHI,
oJiap yuiH O6apibIK 3epTrenreH yiarinepae MUK
1,25 wmr/man Kypaasl. byn HoTwke epekiie

CbIHAJIFaH
MHUKpPOOKa

METHIMUIMHTE CE3IMTaNl >KOHE METHIMJIINHTE
TO3IMJI IITAMMFa KATBICTHI CBHIFBIHBLIAP IBIH
OeJICeHIUIITH CaKTalabl.

E. faecalis ymin MUK monnepi 2,5-5,0 mr/mn
JMarna3oHbIHIa 00161, an P. aeruginosa skame E.
coli yuriH >koFapel KOHIIGHTpAIUSUIAD KaXeT
001161, OYJI MEKPOOPTAaHU3MIEP/IIH 3€PTTEIICTIH
yJjirinepre Cce31IMTaIAbIFBIHBIH TOMEHITTH
kepcereni. byn Tenpenuus, omerrte, OenceHmi
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KOMITOHCHTTEPAIH C€HYIH IEKTEUTIH CBIPTKbI
MeMOpaHaHBIH OOdyblHAa OalIaHBICTBI T'paM-
Tepic OakTepusIap by (UTOXUMUSITBIK
KOCBUIBICTApFa JKOFapbl TO3IMILIII Typassl
JKaNmbl TYCiHIKTepre colikec keiemi. COHbIMEH
KaTtap, aJIbIHFaH HOTHXKENIEP/Ii TEK rpaM-OH JKoHE
rpaM-Tepic MUKPOOpPTraHU3MAEpPre €KUTIK Typie
OeixyMeH  miekTeyre  OoJMailapl, ©OWTKEHi
AKCTpaKTTapAbly Oip Oemiri yrin P. mirabilis
yuiin remer MUK monzaepi ne tipkenren. by T.

ramosissima  9KCTPaKTTBICHIHBIH OaKTepusFa
KapcChl npoduIin MYKUSAT TYCIHIIpY
KaKETTUIITH KepceTei JKOHE CBIHAK

JTAKbUIIAPBIHBIH CE3IMTANABIFBIHIAA TYPIe€ TOH
allbIpMAIBUIBIKTAPIbIH ~ OOJybIHA MYMKIHJIK
oepei.

MBK  OoifblHIIa  JepekTepiH  CaJbICTBIPY
OaKTepUIUATIK ocepAiH S. aureus ImraMbIHA
KaTBICTBl alKbIH TypJe OalKairaHbIH *oHE E.
faecalis mTamMbiHa KaTBICTBI QJICI3 OOJIFAHBIH
kepcereni. bipkarap rpam-tepic Oaktepusiap
YIIiH 3epTTENreH KOHLEHTpauusiap
nuanazonbiHna MBK MoHzepi aHBIKTaIMaJbI,
OYJI OKCTPAKTTAP/BIH OCHI IITaMAApFa KaTBICTHI
allKbIH OaKTepUIUATIK ocepl Typajbl emec,

0aKTepHOCTATUKAIBIK  9Cep KOPCETETiHIH
ounmipeni. Ocblnaiinna, ajdbIHFAH HOTHIKEJEP
3epTTENTeH  YITUIEpAIH  MHUKPOOKa  Kapchl

OCEepiHIH CENEeKTUBTI CHUIMAaTKa HWe€ eKEHIITiH
TOIENAEH L.
Tankel1ay:
HOTHKeNepi T.
IIMKI3aTBIHBIH ~ KYpaMbIHAA
(dbnaBoHOMATAD KOHE
KBIIIKBUIAAPBIH  KOCa  allFaHja,
KOCBUTBICTAPBIHBIH ~ YKOFapbI
CUMATTaIaThIHBIH KOPCETTI. AnbIHFaH
HOTIDKEJIEp  TamariX TYBICBIHBIH  OKiJIaepi
¢dbraBoHOUATAap, (GEHON KBIIIKBUIAAPHI SKOHE
ULTIK 3aTTap CUSKTHI (EHOJABIK KOCBUIBICTapFa
0aii nereH oe0u JePEeKKO3Aepre ColKec Kelei.
ConblMeH  Karap, oueOuWerTepre  Ccolkec
OMOJOTHSUIIBIK OeNICeH I KOMIIOHEHTTEP, COHBIH
1IIIH/Ie KBEPLETUH, KEMI(PEPOI KoHE OIapIblH
aliKplH  (hapMakoIOTUAIBIK OesiceHaimiri  6ap
TYBIHBLIAPHI aHBIKTANBI [5,7,16].
®dnaBoHOUITAP, (DEHOI KBIIKBUIAAPEI MEH UK

OUTOXUMUSIIBIK ~ TaJJay/bIH
ramosissima OCIMJIIK
UiTiK  3arTap,
THIPOKCUKOPUY
noJauQeHon

MeJIIepIMEH

OaKTepHsUTBIK aKybI3JAPMEH ©3apa JPEKeTTeCy
KabOineriMeH Tycinaipineni [17,18].

3eprrey OapeichiHZa T. ramosissima Koo
OKCTPAKTTapbl Tpam-Tepic  OakTepusIapMeH
CaJIBICTBIPFaH/Ia TPaM-OH OaKTepusIapFa Kapchl
aliKplH ~ MHMKpOOKa  Kapchl  OEJICEHIUTIKTI
KOPCETETiHI aHBIKTAIIbL.. MyHIal 3aHIBUIBIK
FBUIBIMU QNIeOMeTTep/iec KEHIHEH CHUIaTTallFaH
KOHE pacTajfaH >KOHE MHKPOOPTaHU3MICPIiH
xKacyia KaOBIPFACHIHBIH KYPBUIBIMIIBIK
epeKIIeMKTepiMeH TyciHaipiiemi. S. aureus
CHSIKTBI TPaM-OH OaKTepHsiIap ©TKI3TilI jKacyIa
KaObIpFachbiHa He, Oy OMOJOTHSIBIK OenceH/Ii
3aTTapAblH CHYIH KCHUIICTeNl, al TpaM-Tepic
OakTepusuiapJia ChIPTKBI JIMIIOMIOJIMCAXAPUITI
MeMOpaHaHBIH OOJTYBI OJIAPJIBIH (PUTOXUMHUSITBIK
KOCBUIBICTApFa CE3IMTAJIBIFBIH  TOMEHICTE/
[19].

Ocsl 3epTTeyne ansiaran MUK moHzepi ogeOuer
JepeKTepiMeH TOMEH Hemece mamayiac OOJIIbL.
oneduer Ke3JepiHje T. ramosissima
AKCTPAKTTapHI YIIiH S. aureus-ka kareictel MUK
MoHZepi mamameH 5-10 Mr/miul apaibIFbIHIA
KOpPCeTUIreH, OYJ1 3epPTTENreH IKCTPAKTTapAbIH
YKOFaphl OCJICEHIUTIKKE e €KEHIITTH KOPCETe Il.
Byn 3eprreyneri eH JKOFaphl CE3IMTAIIBIK S.
aureus (MSSA sxone MRSA) mrammaapeinia
Oaiikannael, omap ymiH MUK  monzepi
MHUHUMAJIIbI OOJIBL. T. ramosissima
AKCTPAKTTAphl TpaM-TepiC MHUKPOOPTAHU3MIIEP
ymwin MUK xorapel MoHAEpiHAE TI'paM-OH
KO3ABIpFBINITApPFa, COHBIH imrHae S. aureus-xa
Kapchl alKbIH OEJCeHIUTIK KOpceTKeH Oacka
3epTTeynepae e YKcac HOTIDKENep ajIbIHIbI
[10].

ConbIMEH KaTtap, . ramosissima ecimairiHig
AHTHOKCHIAHTTHIK OenceHaiIiri 6oc
pagukangapabl OedTapanTaHAbIpyFa KaOlIeTTi
nonu(eHoNIl  KOCBUIBICTAPABIH ~ YKOFaphI
KYpaMbIMEH  TBIFbI3  OaiJIaHBICTBI  €KEHl
AHBIKTAJBI, OYJT CHHEPTETUKAIIBIK 9CEep apKbLIBI
MHUKpOOKa Kapchl acep/i KymeiTyl MymkiH [20].
byn xympicTa T. ramosissima mmKi3aTbIiHIaFb!
KOCBUTBICTAP/IBIH aTajFaH TONTAPBIHBIH EIYip
MOJIIIepi CAHIIBIK TYPJIe pacTalabl, OYJI OIapsl
OaxplIaHATBIH MUKpPOOKa Kapchl O€JICEeHIITIKKe
BIKTMMAJ YJIEC PETiHE KapacThIpyFa MYMKIHJIIK

3aTTapJblH AHTUMHUKPOOTBHIK ocepl kacyma Oepemi. COHBIMEH KaTap, XHMHSUIBIK Tayiiay
MeMOpaHaChIHbIH OTKI3TIIITITH Oy3y, opOip ChIHANFaH 3KCTPAKTHI YIIIH eMeC, 6CIMIIK
dbepMeHTTIK  OJCeHAUTIKTI  TeXey  OJKOHE IIHMKI3aThl YIIH >KacalFaHIBIKTaH, aJbIHFaH
HOTIKENIEp Keke (PeHONABIK KOMIIOHEHTTEePIiH
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JeHreill MeH HaKThI YATUIEP IIH MUKPOOKa KapChl
OCEpiHIH  ayBIPJIBIFBI  apachIHIAFBl  TIKEJICH
CaHJBIK OaiJIaHBIC Typabl HAKTHI KOPBITHIH]IBI
Kacayra MYMKIHJIK Oepmeimi. byn sxarmaiasr
HOTIDKEIIEP/Il MHTEPIIPETANHSIIAY JKOHE OJIaH dpi
3epTTeYJep/Ii )KOoCcmapiiay Ke3iH/e eCKepy KaxeT.
JKymbICcTHIH MaHBI3/IbI AP THIKITBLTBIFBI
AKCTPAKIUSAHBIH OipHelnie TYypJepiH KOJJIaHy
Oonbinm  TaObUIAABI, Oy ajbIHFAH YJATUICpIiH
MHUKpOOKa Kapchl OCJICEHIUIITIH FaHa eMec,

COHBIMEH KaTap OpTYpJli  TEXHOJIOTHSIIBIK
Karmaimapaa KOIO AKCTPAKTTaP IbIH
[IBIFBIMBIHIAFBI alBIPMAIIIBUTBEIKTAP BT

cCalbICTBIpyFa MyMKiHAIK Oepai. Hormkenep
AKCTPAKITUS JIICI MEH TAHOI KOHIEHTPAIUSCHI
AKCTPAKTTApJbIH CaHIBIK CHIATTaMallapbliHA
ocep ereTiHIITiH pacraiasl. COHBIMEH Karap,
MHKpPOOKa Kapchl OCJCEHIUTIKTIH aHBIKTaJFaH
alBIPMAIIBUIBIKTAPEIH ~ TEK  AKCTPAKTTHIHBIH
UIBIFBIMJIBUIBIFBIMEH  TYCIHIIpYTe€  OOJIMaiiibl,
ONTKEHI OHOJIOTUSIIBIK acep aJbIHFaH
KOCBUTBICTAP/IbIH )KHUBIHTBHIFBIMEH KOHE OJ1ap IbIH
KaTbIHACKIMEH aHBIKTaIabl. Oceiran
0alJIaHBICTEI YCBHIHBLIFaH HOTHIKENEP
OKCTPAKTTapJbl OJAaH Opi CTaHAAPTTAy KOHE
TepeH (DUTOXUMUSITBIK Tannay/IbIH
OPBIHJIBUTBIFBIH ~ HETI3JICHTIH  CATBICTBIPMAJIBI
CKPUHHMHITIH  MaHBI3[bl  KE€3€HI  peTiHAe
KapacTBIPBLTYHI KEPeK.

3eprreyain Oipkatap IIekTeyiepi Oap eKeHiH
aTanm OTKEH >KeH. ATam aWTKaHia, MHKPOOKa
Kapchl OCNCEHAUTIK TEK in Vitro a#agoauivblHoa
OaramaHnael.  byn  kymbicTa  3epTTENTCH
AKCTPAKTTAPIbIH OpKaiichIChIHA TOJIBIK

XUMUSIIBIK Tajjiay JKYpri3iiMereH, Oyl HaKThI
YATiHIH KypamMbl MEH OHBIH MHUKpPOOKa KapcChbl
OCEpiHIH ayBIPJIBIFBI apachIH/Ia TIKEIEeH CaHIBIK

OailTaHpIC OpHATYFa MYMKIHIIK OepMeii.
KoceimMmia miekrey — OH Oakpulay peTiHae
CTaHIApPTThHI OakTepusiFa KapChl
npernaparTapabiy 6onmMaysl, )

AKCTPAKTTAP/IbIH OEJICCHIUIIH aHBIKTaMaJIbIK
MHUKPOOKa Kapchl areHTTEPMEH TiKeJIel CaHIbIK
CaJIBICTBIPY MYMKIH/IIT1H )KOKKA IIIBIFapajIbl.

KopsiThinabl:  3eprrey  HoTmXKeciHme  T.
ramosissima oCIMIIK HMIAKI3aThI ALK
3aTTap/blH, (1aBOHOMATAPIBIH KOHE
TMJIPOKCUKOPUY  KBILIKBUIIAPBIHBIH ~ YKOFapbI

MOJIIIEPIMEH CUIATTANAThIHBI aHBIKTAIIBI, OV
OHBIH  (PEHOJIBIK  KOCBUIBICTAPJBIH K631
pETIHIETi SNeyeTiH pacTabpl. AJBIHFAH KOIO
AKCTPAKTTap MHUKPOOPTaHU3MICPAIH OipKarap
CTaHIAPTTHl MTaMMJApblHA Kapchl MHUKpPOOKa
Kapchbl OCJICEHAUTIKTI KOPCETTI, €H alKbIH acep S.

aureus (MSSA xone MRSA) KaTbiCThI
OaliKaabL.

AJIbIHFaH HOTHKEJEp JKUBIHTBIFbI T.
ramosissima eciMaik IIMKi3aTBIH OXaH opi
GUTOXMMUSIIBIK ~ JKOHE  (hapMaKOJIOTHSIIBIK

3epTTeyjiep YIIIH MEpPCHEKTUBAIBIK OOBEKT
peTiHge KapacTeipyFa MyMKiHIIK Oepeni. OHbIH
(apMaleBTUKAIBIK  KYHABUIBIFBIH — HEFYPIBIM
TONBIK ~ Oarajay  VIIIH  DKCTPaKTTapabl
CTaHJapTTaYy, )KeKe OeNICeH 11 3aTTap/Ibl aHBIKTAY,
MHUKpPOOKa Kapchl ocep €Ty MeXaHWU3MJEpiH,
TOKCHKOJIOTHSUIBIK ~CHITATTAMAlIapbIH KOHE N
VIVO OCNCEeHIUTITiH 3epTreyre OarbITTalIFaH
KOCBIMIIIA 3epTTeYJep KaxeT.
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KbI3bUITAMBIP (APHEBM ) TYBICHI OCIMJIIKTEPIH ®UTOXUMUSIIBIK KOJIJIAHY
TIEPCIIEKTUBAJIAPEI JKOHE KOPIIAFAH OPTAHBI TUIM/II BACKAPY JIAFBI POJII
(LLIOJTY)

O0inosa A.A."*, Opeindacaposa K.K.!, Kap:kay6aesa A.JL.%,
Ilepnedexosa P.K.1% Typcybexosa b.1.3

Y«Oymycmix Kasaxcman mMeOuyunansly akademuscol» akyuoHepiix Kosamol,
Llvivkenm, Kazaxcman
2Kooca Axmem SAcayu amvinoager Xarvikapaivlk Kasax-mypix ynusepcumeni,
Typxicman, Kazaxcman
3M.Byes06 amvindazvl Oymycmix Kasaxcman ynueepcumemi, Ilvivxenm, Kazaxcman

Tyitin: Kpibuitamelp (ApHeOHs) TybICHI ©CIMIIKTEpl (DUTOXMMHSIIBIK Kypambl 0ail, acep €Ty CIEKTpi KeH KYHJbI
OHMONOTHSAIIBIK OSIICeH i 3aTTapAbIH K31 OOJIBIT TaObLIAIE.

3eprTeynin MakcaThl. KpI3BUITAMBIP TYBICH OCIMIIKTEPiHIH OMOJOTHSIIBIK OeJCeHNII KOCBUIBICTAPHIHBIH KYpaMbl,
Tapayybl Typasibl JIEPEKTEpIi KOPBITHIHIBUIAY >KOHE Taliay, COHAAH-aK ONapiblH TaOWFH pecypcTapisl TYPaKThI
nalJanany sl KAaMTaMachl3 €TyJIeTi peiiH Oaranay.

3eprTey amicrepi MmeH matepuaagapsl. 3eprrey Makaigackl PRISMA 2020 xarmmaTTapbeiHa CoHKec MIONY peTiHIe
Ka3bUIIBL.

Hotm:kenep MeH TajkbLIay. AJIbIHFaH Jepekrep HoTwxeciHae Kpi3buiraMblp (ApHEOUs) TYBICBIHBIH ©CIMIIKTEPiHIH
KaObIHyFa Kapchl, MHKpPOOKa Kapchl, aHTHOKCHIAHTTHI JKOHE jKapajapjbl jka3y KacHeTTepl aHbIKTajabl. by
OernceHIiniKTepl MMKI3aT KYpaMblH/Aa HIMKOHUH JKOHE OHBIH TYBIHIBUIApHI, Ha(QTOXMHOHAAP, (PEHON KOCHUIBICTAPHI
CeKII ocep €Tyl 3arTapAblH OoJybIMeH OaitmaHbICTl. JKYMBICTBIH  FBUIBIMH  JKAHAJIBIFBI  ©CIMIIKTIH
(apMakonorusnbIK OSJNICEHIUIIN TypaJibl JAEpeKTepAl KeIIeHIl JKyleney JKOHE OHBIH ocep eTyiHIH OpTak
MEXaHM3MEPIH aHbIKTay OOJIBIN TaObLIa bl

KopbIThiHabl. KpI3bUITaMBIp TYBICH TYpJIEpi jkaHa (UTONpenapaTrTapAbl a3ipiey YIIH pPecypcThIK dJeyeTi >KOFaphl
eciMaikTepaiH Oipi Oonblm TaOBIIAABI, OHBI ©3 Ke3eTiHAE NIMKI3aTTEIH MOP(OIOTHSIIBIK, (QUTOXUMILUIBIK KOHE
SKOJIOTHSUTBIK KBIPJIApPBIH 3€pTTETCH FBUIBIMHA €HOCKTEp IANIeNeili. OCIMIIK Typiepi Typaibl FRUIBIMH €HOCKTEp.IiH
0oJypIHA KapamacTaH, TOXipuOere eHrisy YIIiH IIUKi3aTThl CTAHIApTTay, KAayINCi3AiriH Oaranay, KIMHUKAIBIK JKOHE
OCIMIIKTIH TaOWFU KOPIApBIH CaKTayIbIH TYPAKTHl TICUIACpPIH AAMBITY YIIIH 3€pTTEY JKYMBICTAphl JKYpri3iiMercH.
COHIBIKTaH 3epTTEY >KYMBICHIHAAFBI XUMUSIIBIK JKOHE SKOJOTHSUIBIK acleKTiaepAi OipiKTipeTiH Mocerere KemeHIl
Ke3Kapac 3epTTey/IiH KYHIBUIBIFBIH KOPCETE/I].

Tyitinai ce3mep: Arnebia Tybickl, KpI3buITaMblp TYBICHL, OHOJIOTHSJIBIK O€NICEHAl 3aTTap, ISpUIK eciMIiKTep,
OnoayaHTYpILTiK

ITEPCITEKTUBBI ®UTOXUMHNYECKOI'O IIPUMEHEHNS PACTEHUI POJTA
MAKPOTOMUSA (APHEBM ) U X POJIb B PAITUOHAJIBHOM
[MPUPOJOIIOJIb3OBAHUNU (OB30P)

O0inosa A.A.'*, Opeindacaposa K.K.!, Kap:kay6aesa A.JL.%,
Iepuedexona P.K.2, Typcybexosa b.1.2

tAxyuonepnoe obuwecmeo «FOxucno-Kazaxcmanckas meduyunckas axademusy, Llvivkenm, Kaszaxcman
2 Meacoynapoonwiii kazaxcko-mypeyxuii ynusepcumem umenu Xoocu Axmeoa Acasu, Typxecman, Kazaxcman
3I0xcno-Kasaxcmanckuii ynusepcumem um. M. Ayesoea, Llvimkenm, Kazaxcman

Beenenue: Pacrenmst poma Makporomuss (ApHEOHs) SBISIOTCS HWCTOYHHKOM IIEHHBIX OMOJOTHYECKH AKTHBHBIX
BEIIECTB C OOraThiM (PUTOXMMHUYECKUM COCTABOM M IUPOKHUM crieKTpoMm aeiicTBus. Lesb uccaenoBanus. O600meHne
1 aHAJIW3 JaHHBIX O COCTaBe M PacIpPOCTPaHEHWN OMOJOTHYECKH aKTUBHBIX COCAMHEHHUH pacTeHHWH poja MakpoTroMmus
(ApHeOus), a TakKe OIIEHKA UX POJIM B 00ECIICUEHNH YCTOMYHUBOTO UCTIOJIb30BAHMS IIPUPOJHBIX PECYPCOB.

MeToab! U MaTepHuaJbl HccaenoBanusi. HayuHas cTaths BbIoIHEHA B opMe 0030pa B COOTBETCTBHU C NMPUHIMIIAMHU
PRISMA 2020.

PesyabTarel U o0cy:kaenue. B pesynbraTe aHanu3a MONYyYEHHBIX JAHHBIX BBISBJIEHBI NPOTHBOBOCHAIHUTENBHBIE,
NPOTHBOMHUKPOOHbBIE, aHTHOKCHIAHTHBIC M PAHO3XKUBIIIONIME CBOICTBA pacTeHuid pona Makpotomus (Arnebia). Otu
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CBOICTBA CBSI3aHBI C HAJIMYUEM B ChIPhE TAKMX AKTHBHBIX BEIIECTB, KAK IIMKOHUH M €r0 MPOU3BO/IHBIC, HAQTOXHMHOHBI U
(beHonbHbIe coenuHeHus. HayuHas HOBU3HA pPabOThI 3aKIOYAETCSl B KOMIUIEKCHOM CHCTEMATH3allMM IaHHBIX O
(hapMaKoIOTHYECKOM aKTHBHOCTH pacTteHus poaa Makporomust (ApHeOWs) W BBISBICHHU OOIIMX MEXaHHU3MOB HX
JIEUCTBHUS.

3axiouenue. Buipr poga Makporomus (Arnebia). OTHOCATCS K 4HCITy PACTEHUH C BRICOKHM PECYPCHBIM MOTEHIIUATIOM
Uil pa3paboTKU HOBBIX (PUTOMPENAPATOB, YTO IOATBEPIKIACTCS HAYYHBIMHU HCCICAOBAHUSIMU, MOCBSIIEHHBIMU
MOP(OIOTHYECKAM, (PUTOXUMHYECKAM M IKOJIOTHMYSCKUM OCOOCHHOCTSM JAaHHOTO ChIpbsi. HecMoTps Ha Hamudne
MHOTOYHUCIICHHBIX HCCIICIOBAHUI OTHEIBbHBIX BHAOB, BOIPOCHI CTAHAAPTU3ALUN PACTHUTEIBHOTO CBIPbS IS
MPaKTHYECKOTO MPUMEHEHHUsS, OIEHKH ero Oe30MacHOCTH W pa3pabOTKH YCTOHUYHUBBIX IMOAXOJ0B K COXPAaHEHUIO
MPUPOIHBIX TMOMYJSIIUA OCTAIOTCS HEIOCTATOYHO HM3YyYCHHBIMHU. [103TOMY KOMIUICKCHBIM MOIXO, OOBEIMHSIOIIUIA
XUMHUYECKHE, (APMaKOJOTHUYECKHE UM OIKOJOTMYECKHE ACMEKTHl HCCICIOBaHHs, MOMYEPKUBACT HAYYHYIO U
MPaKTHYECKYIO 3HAYUMOCTD JIAHHOM pabOoThI.

Karouesnie ciaoBa: pox Arnebia, pon MakpoTomus, OHOJIOTHYECKH aKTUBHbBIE BENIECTBA, JIEKAPCTBEHHBIC PACTCHUS,
o6uopaszHoobOpasue

PROSPECTS FOR PHYTOCHEMICAL USE OF PLANTS OF THE GENUS
MACROTOMIA (ARNEBIA) AND THEIR ROLE IN RATIONAL NATURE
MANAGEMENT (REVIEW)

Abilova A.A.**, Orynbassarova K.K.!, Karzhaubayeva A.D.},

Pernebekova R.K.?, Tursubekova B.1.3
1 Joint-Stock Company "South Kazakhstan Medical Academy", Shymkent, Kazakhstan
Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkestan, Kazakhstan
3 M. Auezov South Kazakhstan University, Shymkent, Kazakhstan

Introduction: Plants of the genus Macrotomia (Arnebia) are notable sources of bioactive compounds, distinguished by
their diverse phytochemical content and extensive biological activities.

The aim of the research work. To summarize and analyze data on the composition and distribution of biologically
active compounds in plants of the genus Macrotomia (Arnebia), as well as to assess their role in ensuring the
sustainable use of natural resources.

Materials and methods. The article is written as a review in accordance with the PRISMA 2020 guidelines.

Results and discussion. The analysis of the literature revealed anti-inflammatory, antimicrobial, antioxidant, and
wound-healing properties of plants of the genus Macrotomia (Arnebia). These properties are associated with the
presence of biologically active substances in the plant material, such as shikonin and its derivatives, naphthoquinones,
and phenolic compounds. The scientific novelty of this work lies in the comprehensive systematization of data on the
pharmacological activity of the genus Macrotomia (Arnebia) and the identification of common mechanisms of action.
Conclusion. Species of the genus Macrotomia (Arnebia) are among the plants with high resource potential for the
development of new herbal remedies, as confirmed by scientific research devoted to the morphological, phytochemical,
and ecological properties of these raw materials. Despite numerous studies on individual species, issues related to raw
material standardization for practical use, safety assessment, and the development of sustainable approaches for the
conservation of natural populations remain insufficiently investigated. Thus, an integrated approach combining
chemical, pharmacological, and ecological aspects highlights the scientific and practical significance of this study.
Keywords: genus Arnebia, genus Macrotomia, biologically active substances, medicinal plants, biodiversity

Kipicne. Epre «ke3meH Oepi eciMIIKTep aHTPONOTEHIIK acepIepix apTybIMEH
MEAMIMHA  YIIIH  OWOJNOTHSUIBIK ~ O€JCeH/Al CUMNaTrTajaTblH  JOpUIK  OCIMAIK  TYpJepiH
KOCBUTBICTAP/IBIH HET13r1 Ke3i Oonbin keneni [1].  yThIMab naianany KKeTTUTIrIMeH
Omnapnaeiy immiage Boraginaceae TYKBIMIACBIHBIH — OQiTaHBICTHI. Ke13puiTameip TYBICBI

ekingepi, ocipece KpI3bITaMblp TYBICBIHBIH ~ MYIIENEPIHIH  XUMHSUIBIK ~ Kypambl — MEH
TYpJepi, €eKIHII peTTiK MeTaOOJUTTepAlH OHONOTUSIBIK OEJCeHIUTINHE apHaJFaH >KeKe
OPTYPJILIITIMEH JKOHE alKblH OHOJOTHMSUIBIK  3€pTTeyNeplAiH OoJyblHa KapaMmMacTaH, OJlap.bl
OenceHAUTIIIMEH,  OWMOJIOTHUSIBIK ~ O€NceHaAl KeHIeHJl 3epTTeyJiH KOINTEereH achekTiiepi,
KOCBUIBICTAP/IbIH NEPCIEKTUBAIbI K31 PETIHJAE COHBIH IHIHJIE XUMHSUIBIK KYpaMbl —MEH
epekie Hazap aymaprtanbl [2,3]. byn 3eprrey  OmoanyaHTYpJuIiri  apachlHIarbl  OalIaHBIC
KYMBICBIHBIH ~ TaKbIPbIOBIH TaHIay MAOPUIIK  TOJBIK 3€pTTENiHOETeH OOJIBIN KaJlaibl.

3aTTapbIH TaOuFu Ke3JIepiHe JereH  3eprreyniH ©3eKTLIIr, o1p JKarbIHaH,
KbI3BIFYIIBUIBIKTBIH ~ JKOHEe  JKoXyHenepaeri  KpI3puITaMblp  TYBICHI  ©CIMIIKTEPIHIH  KeH
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TaparybIMeH JKOHE OJIapIbI JOCTYPIIi
MEAMIMHAMA  KOJJIaHybIMEH HaKThUIaHCa,
eKIHIII JKarbIHAaH, OMOAKTUBTI KOCBLIBICTAP/IBIH
KypaMmbl MEH OJIApJbIH dcep €Ty MeXaHU3MJepi
Typalibl JKYHedi JAepeKkTepiaiH OoiaMaybIMEeH
anpikTanaapl. lllerenmik aBTOpIapABIH Kasipri
Ke3geri 3eprreyliepi  (COHFBI  KBUIIAPAAFhI
arpUIINIBIH  TUTIHAETT OachUIBIMIApABl  Koca
anrana) HaQTOXUHOHAAPBI, (PIIABOHOUITAPIBI
XKoHE (PEHOJIBIK KOCBUIBICTAPABI OeJlim amyra
KOHE  aHBIKTayFa, COHJal-aKk  OJapJIbIH
AHTHOKCHJIAHTTHIK, KAOBIHYFa KapChl, MUKPOOKa
KApChl KOHE JKapajapbl jKa3zy OeICeHILTITiH

3eprreyre apHamraH  [4,5,6,7].  bipkarap
3epTTeyiep oyt KOCBUTBICTAPIBIH
bapmakoiorus MEH OroMeTUITHA A

KOJITAHBUTYBIH 3epTTeiiai. FeubiMu nepexrepai
Tannay O6apeIChIHAA 3epTTEyIepiaepain ko0l Tek
KEeKe TYpAe FaHa KYPri3UIreHAairi, al TYpaKThl
TaOUFaTThl 0acKapy MoceNeNepiH JKOHE eKIHIII
peTTiK METa0OTUTTEPIIH KUHATYBIHBIH
SKOJIOTHSITBIK aCHeKTiIepiH
KapacThIPMAUTHIHBIH KOPIHE .

KbI3bUITaMBIp TYBICHI OKIUIAEPIHIH KOINTEreH
TYPJACPiHIH OHOJOTHSIIBIK OCJICeHI 3aTTapbl
3epTTEIreHiHe KapaMacTaH, Tapaysbl,
MOMYJISIISICHIHBIH JKaFIallbl MCH pPeCypCTapIbl
KOpFay JKaFblHaH KelleHJi (UTOXUMHUSIIBIK
KOHE OKOJOTHSJIBIK 3epTTeyliep  MIeKTeyi
Oomnpim Kamyna [2,6,7]. OciMaik OGOWBIHAAFHI

MeTabonuTTEp AKOXKYHeNepaiH
TYPaKThUIBIFBIHA OCEpP €T€ OTHIPBIN, OHBIH
CTpeccKe OeiMaenymiIiria apTTHIPHIIL,
NaTOTeHJEPACH  JKOHE  IIeNKOPEKTUIEepIeH
cakTayra KaTbicabl [8]. AHTPONOTEHIIK 9CEIiH
apTybl JKOHE TIpUIUIIK €Ty  OpTachIHbIH
JETpajalusichl CHUPEK Ke3IECeTiH Typiepre

Kayill TeHHipyl Je, pecypcTap/sl

Oackapy/ibl epeKIe MaHb3AbI eTel [9].
3eprrey HbIcaHbl — KpI3bUITAMBIP TYBICHIHBIH
eciMaikTepi. 3epTrey Makcarbl — KpI3puiTaMbIp
TYBICHI ©CIMIIKTEPIHIH OMOaKTUBTI
KOCBUTBICTAPBIHBIH XUMHSUTBIK KYPaMbl TypaJIbl
aFpIMJarbl JIEPEKTEp/l JKyHeney *oHe Tannay,
COHBIMEH KaTap OJIapJbIH TaOWFH pecypcTapIbl
YTBIM/IBI TaliajaHybl KaMTamachl3 eTyJeri
penin Oaranay. KpI3puiTaMblp TyBICHI Typiepi
(OypriH Macrotomia TYKbIMIACBIHBIH KYpPaMbIHA
KIpreH TypJiep) HOSCTYpii TYpAe MeAuIHaaa
Ha(pTOXMHOHIAP/IbIH, (1aBOHOMATAPIBIH,
(dbeHonIapAbIH JKOHE MoJIMcaxapuATepAiH Oaif
KypaMbIHa OaiiIaHbICTHI KOJIJaHbLIAIBI,

¥TbIMbI

JIETEHMEH OJapAblH KOIIIUITiHIH IIeKTeyi
Uarna3oHbl  JKOHE  HAKThl  JKOJOTHSIIBIK
tasnantapsl 6ap [10]. Typakrsl naiinanany yurin
OJIapJIbIH XUMUSJIBIK KYPaMbIH, OHOJOTHUSIIBIK
OenceHaiuIirin KOHE KOpIIaFaH opTa
cumaTTaMajapblH KemeH i Oaranay Kaxer [9].
Byn makcaTka JKeTy YIIIH Keleci MIiHIeTTep
aHBIKTANABL: 3€pTTEY TaKbIPbIObl OOMBIHINA
FBUIBIMH  Q[ieOmWeTTepre  Tajjay  Kypridy;
Ke13p11TaMBIp TYBICHI OCIMIIKTEpiHIH
XUMISUTBIK ~ Kypambl — Typayibl  JepeKTepmi
KyHeney;, OCJICeHII KOCBUIBICTApbIH HETi3T1
TONTAPBIH >KOHE OJIAPABIH (HapMaKOJIOTHSIIBIK
KacUeTTepiH  aHbBIKTay;  KOplIaraH  opTa
(bakTopapbIHBIH eKiHII peTTiK
MeTabOMUTTEPAIH KUHAIYbIHA OCEpiH Oaranay;
Oy OCIMJIIKTEpAl  YTBIMIBI naganany
MepCIeKTUBAIAPBIH aHBIKTAY. Bbepinren
MIHISTTEp JOPLIIK  OCIMIIKTEpHi  KemeHIl
3epTTeyre (pUTOXUMHUSIITBIK KYpaMblIH,
(hapMaKoJOTUSIBIK  OCJICeHIIITIH, KOpIIaraH
opra (akTopiapbl ocepiMeH  OaiJIaHBICHI)
KQKETTITIT JKOHE KBI3BIFYIIBUIBIKTBIH apTYHhI
cexuimi 3epTTeYAiH ©3EKTUIIrMEH
alKbIHAATA/Ibl.
3epTTey  MiHAETTEpi
TypaJbl  FBUIBIMHU

KpbI3piTamMplp  TYBICH
JIEepeKTepal  KyHeneyre,
(apMakorsosus, ¢dapmakosorus,
OMOTEXHOJIOTHS  CaJapblHAa  apbl  Kapai
3epTTeyJiep JKYprizyre *oHe ochl TYp OOWbIHIIA
TYPaKThI KOPIIIaFraH OpTaHbl 0acKapy TOCUIAEPIH
a3ipieyre MyMKiHAIK Oepesi.
3epTTey CalbICTBIpMalIbl Tajjayra, xyileney
XKOHE CHUHTE3/Iey, COHJal-aK (apMaKoJOTHUSHBI,
(hapMaKOTHO3USHBI KOHE HKOJIOTUSTHBI
OIpIKTIpETIH TMOHAPANBIK TOCUIAlI KOJAAHA[BI.
bomxam  peringe  KpI3puiTambplp  TYBICHI
(bapMaKoJIOTHSIIBIK OEJICEH NI JKOFaphl, acep
€Ty CIEeKTpl KeH TEPCIEeKTUBTI MIMKI3aT K31
peTiHae YCBIHBUIAABI, OipaK IIMKi3aTTapabl

YTBIM/IbI nananasHy MYMKIHJIKTEp1
OUOJIOTUSIIBIK, Oeinceni 3aTTapIbIH
KUHAYBIHA ~ 9Cep  CTETIH  JKOJIOTHUSIIBIK

(dakToprmapabl ecemKe anFaH Ke3[le MYMKIiH
OoJ1aabl.

Marepuannap MeH daicrep

KpI3pu1TaMBIp TYBICBIHBIH HAaKThI ecy
allMakTappl MEH oleMJe Tapaiaybl OOWBIHIIA
aKmaparrap OJIeMIIK OHOIPTYPIUIIK Typasbl
aKmapar  KyheciHeH aneiHael  (GBIF;
https://www.gbif.org/species/7295249).
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3eprTeynepre MOy OKYprizy — OapbIChIHIA
JepeKTepAl KWHAY IKoHe Oaramay  YIIiH
PRISMA karunarrapbl KOJJIaHBUIBI.

bacrankbl  nmepekTepli  JKMHAKTay — 3epTTey
OaFbITHI COMKEC KEJIETIH SPTYPIIi KypHAIIapaaH
aneiHAbl.  JKoHe oOHnalH TypiHae Scopus,
PubMed, e-Library, Web of Science,
ResearchGate, Springer »oHe T.0. XaJIbIKapaJbIK
6azanappl KoJAaHbUIIBL. JKOFapel OKYy OpHBI
KiTalmxaHaChIHAAFBl Ja OapiblK MaTepuaiiap
KapacTbIpbUIAbL. JlepekTep peTiHle aFbUIIIbIH
KOHE  OpBIC  TUIIHAErT  peleH3HsJIaHFaH
TYIIHYCKAa J>KOHE Makajajap, THICTI KiTal
Tapaynapbl KapacThIPHUIIHL.

Ipiktey xkputepuiinepi. Marepuanmap mony

TaKbIPHIObIHA KaTBICTHLIBIFBIHA Kapait
®
s
x
g JKazbamap TaOBUIIBL:
8 Jepexrep 6a3acei (N =834 )
B
I
(]
o
=
CKpUHHHITEH OTKEH ka3zbanap
—>
(n=631)
Capaunayra cypaifraH ecenrep
= (n=103) '
s
I
s
: !
3
(&)
JYKapamapuibikka GaranaHFaH
ecerrrep (n=98) »
o [omyFa eHri3inreH >kaHa
E ecenrep
= (n=54)

TaHJAIbI, dcipece (PUTOXUMHSUIBIK KYpaMbIHA,
XaJIBIK MCAWMIIHACBbIHAA KOHI[aHBIJIyBIHa JKIHC

(hapMakoJOTHUSIIBIK ~ OCJICEHIIITITIHE  epeKIIIe
Hazap ayaapbulnel.  Tanmanran omeOuertep
KpB3bUITaMBIp  TYBICHI  OCIMIIKTEPI  TypaJIbl

Ka3ipri 3aMaHfbl 3€PTTEYre >KaH-KaKThl JKOHE
CBIHU IIOJTY JKacay YIIiH MYKHUST TaJIaHIbl.

Wnentudukanus OapbICbIHIA aTaybl MEH KIIT
ce3nepre cyiieHe oTeipein 834  Makama
anpikTanApl.  OHbiH  immiHge 183 makama
KaiiTamanranbl yiniH, 20 Makaia TakbeIpbIITaH
TBIC, FBUIBIMA JQJIIKTIH JKETKLUIIKCI3IIriHe
OalIaHBICTHI aJBIHBIN TacTaabl. HoTmxkecinae
IOy MakajlacklHa 54 Makana eHri3uiai (cyper

1).

CKpUHHHTKE JIHiH MIeTTeTUITeH
*Kazbamap:

Kaitrananran xa36amap (n = 183)
Backa cebentep OoifbrHITa
sKobLUTFaH skazbamap (N =20)

!

[errerinren xa3damap™**
(n=528)

AspiHOaFaH ecentep
(n=5)

Colikec KeJIMEHTIH MaKaiaap
(aKmapaTThIH KETKUTIKCI3IIr)
(n=44)

Cypert 1 - PRISMA 2020 6ofibiHIIa 3epTTeyre MakyJIJaHFaH MaKajalap/abl capanay OJIOK-CXeMachl
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Kbi3pliITAMBIP TYBICHI OKINIEPiHIH KaJIbI
CUNMATTAMACHI J)KOHE TapaIybl

Kei3piramelp  (cuH.  ApHeOus) TYBICBI —
aNpNuIik  Oenjeyne ©ceTiH, KOem  KbULABIK
menTecin eciMaikrep. buikriri mamamen 60
CM-T€ JIeliH, TaMbIPBIHBIH Kapa-KbI3bLI TYCIMECH
epekuieneneni. byn Tyc mmkizar KypamblHAA
UIMKOHUH NUTMEHTIHIH OO0JyblHA OaillaHBICTHI.

JKameipakrapsl TYKTEITeH HEMEce KaTThl TYKTi
Oonbim ke, ¢opmacekl JaHUET Topi3ai, |
HemMece 3 alWKbIH  KOpiHIN  TYpaTbiH
KYHKeNeHyiHIH  OOJybIMEH  epeKIIeNIeHE/].
I'ynmepi  ycak, OTBIpMaNbl,  TOCTaFaHIIa
yw3biabrel 10-12° mm. T'ynmey  meps3imi -
MaychIM-TIiie aimapel. XKemic Oepy keseHi -
IiJ1/1€ YKOHE TaMbI3 ainapsl (kecte 1).

Kecte 1 — KpI3pUITaMBIp TYBICHI ©CIMJIIKTEPiHIH OO0TaHMKAJIBIK XKIKTETyl

No Epexmeuiri Cunarramacsl
Bosty KbI3bLITAMBIPBI ¥YraMm KbI3BLITAMBIPbI
1 ATtaybl Macrotomia euchromon_(Royle ex Benth.) Macrotomia ugamensis_
Paulsen
2 Cunonumzepi e Arnebia euchroma (Royle ex Benth.) Arnebia ugamensis
IMJohnst.
o Lithospermum euchromon_Royle ex
Benth.
3 TyxpIMAACH Aiinaysikrap -Boraginaceae Aiinaysikrap -Boraginaceae
4 TybICHI Kp3burtamelp (cuH. ApHeOus) Kp3burtameip (cuH. ApHeOust)
5 Tapanyst YHpicran, [TokicTan, Ayrancras, Keitai, Kasakcran, O30ekcTan
Toxikcran, Upan, Keipreizcran, Heman, Keipre1zcTan
Kazaxcran
6 JHopimix ecimaik TaMBIpIIapbI TaMBIPIIAPEI
IHKI3aTHl

KpI3pITaMblp  TybICBI  Ka3ipri  JepeKkTepie
ApneOus TYBICHI TYpiHze Ke3Jzece/i.
Kazakcranaa Kpl3buiTaMblp TYBICBIHBIH 2 TYpI
Ke3nmeceni:  bosy  KbI3BUITaMBIpBl  (CHH.

(@)

Cyper 2- (a)- Bosty KbI3p1TaMBIpHL, (0)-YTaM KbI3UITaMBIPBI

Onemae bosy KbI3pUITaMbIpbI YHicTaH,
[TokicTan, Ayrancran, Kpitait, Toxikcras,
WUpan, Keipreizctan, Henan, Kazakcran

Arnebia euchroma (Royle ex Benth.)) M.
Johnst)  sxoHe VYram KbI3BUITAMBIPHI (CHH.
Arnebia ugamensis (Popov) Riedl) (cyper 1)
[11].

eNJIEpIHIH Taylbl ayMaKTapblHAAa  Ke3Jeceli
(cyper 3).
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https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:118428-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:118428-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:118438-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:118040-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:118040-1
https://www.plantarium.ru/page/taxonomy/taxon/3751.html
https://www.plantarium.ru/page/taxonomy/taxon/3763.html
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Cyper 3 - Bosty KbI3bUITaMBIPHI ©CIMIIriHIH aneMae Tapanysi (GBIF; https://doi.org/10.15468/dl.skfscw)

An, VYram Kbi3pUITaMbipbl OpTanblik  A3us
TEPPUTOPHUACHIHIA OCETIH JHAEMHKTIK TYpP
Ooublll TaObLIAALI. ATan aiTKanga Kasakcraw,

O30ekcTan

7KOHC

KpIprei3cTan  enjiepiHiH

ayMarblHJa TapaiFaH (cyper 4).

Kazakhstan

eorgia Uzbekistan

Armenia
Azerbaijan

Turkmenistan

Tajikistan

Afghanistan

Irag Iran

Kuwait

Pakistan

Kyrgyzstan

Nepal

Cypert 4 - Yram KpI3pUITAMBIPBI ©CIMIIriHIH onmeme Tapanyst (GBIF; https://doi.org/10.15468/d1.e589jy)

Kaszakcranna bosy kbi3buitambipbl  Autai,
Konrap, Ine xone Kynreit Auaraynapeinpa,
Kernen men Tepickeil Anaraybl sxoTajapblH/a,
barpic Tsup-lllanpga xeHiHEH TapanFaH. Yram
kbi3buITaMbIpbl  Kapatay, bateic Tsub-1llanb
TayJapblHBIH JKapTacTapbl MeH OeKTepiHie
eceni [11]. KpI3puiTaMbIp TYBICHI KYpFaK JKOHE

CTpPECCTIK
OeriMAeTIII

EKIHIIUTIK MeTaboNuTTep TYpiHIE

[12,13].

KOpIlIaraH

oprta
peakuusiapra

KarJaninapblHa
KaThICATBIH
Ke3zecenl

TysicTbiH OapnblKk exinmepiHiy imiHae bosy
KbI3bUITaMbIphl (cuH. Arnebia euchroma (Royle

ex Benth.) .M. Johnst)

CH KoIl 3CPTTCIII'CH.

TayJbl PKOXKYHeIepae KeH TapairaH [6] Yram KbI3bUITaMBbIPBI reorpadusITbIK
HoTu:xenep. TapalyblHBIH  IIEKTEYJIUIrT  MEH  alKbIH
KbI3bLITAMBIP TYBICHBIHBIH (PUTOXMMHSJIBIK  XUMUSIIBIK OPTYPILTITiHIH apKacblHAA
KypaMbl 3epTTeyLIIepaiH Ha3apblH ayaap/abl.
KpI3pmTaMbelp TaMbIpiiapbl KypaMbIHIA KYpAedi  BHONOTHSIIBIK OeNceH i KOCBUIBICTapAbI i311ey
oM (EeHONIbI KOCBUIBICTAPFA JEHiH OONaThIH, AKCTPEeMaIbl XKaraainapaa oeitimueny
HaTOXMHOHMAAP, (EHON KBIMIKBUIApPhl MEH MEXaHM3MJEpiH 3epTrey Oyin  Typal KaHa
br1aBoHOMATAD CEKUIAlI JAOPUTIK OCIMIIKTIH  MEepPCHEKTHUBAIIBI HBLICAHFa aliHaIABIpabl
dbapmakonorusiblK  OenceHautirin - anbikTan, [14,15]. Tysic TypiepiHiH TaMmbIp >KOHE >Xep
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ycTi OeNiKTepiHiH (UTOXUMHUSIIBIK Tajlaybl
HapTOXMHOHAAPIBIH OachlM €KEHIH KOpCETel,
oJapabIH apachIHAa opTypii armi
aJIMacCTBIPFBIITAPhl  0ap LIMKOHUHAEP MEH
aNKaHHWHIEP Jkui ke3necemi [16,17]. B,B-
JUMETHIIAKPWI-IIUKOHUH, TepaKpUiI-IIMKOHUH
M aUeTWI-IIMKOHWUH  CUSKTHl  HIMKOHUH
TYbIHJBUIAPbIHA  JKYPIi3UIT€H  3epTTeyliep
aTajJfaH  KOMIIOHEHTTEpIiH  KaHIEpOTeHi
aypynapabl emzeye KOJIJaHbUIAThIHBI
anplKTanabl.  JKoHe  bosy — KbI3bUITaMbIpBbI
CBIFbIH/IbIIAPBIHBIH AQHTHOKCHU/IAHTTBHI,
KaObIHyFa Kapchl, MHKpPOOKa Kapchl JKOHE
renaTonpOTEKTOPIIBIK acepiiep KepceTyl
OCIMJIIKTIH (UTOXUMUSUTBIK KYPaMBIHBIH KCH
cnekTpiH kepcereni [15,18].

LIukonun dHcarne OHbIH MYbIHOLIAPbI

ukonuH - KpI3buiTaMblp — TaMblpiapbiHa
KapKbIHJBl KBI3BUI TYC OepeTiH, Ha(TOXHHOH
OK1TIHE JKaTaThIH Taburu MUTMEHT.

I

Muxounn

N300y THpHII-IIMKOHNH

HSOB&HGPI/IH-IHI/IKOHHH

Arnebia euchroma TtambipnapslHaH — aJbIHFaH
JIe30KCUIITMKOHUH, [IMKOHUH-aHTeJIaT,
Al THIIIITNKOHMH, M30BaJIepuII-
IIMKOHWH, U300y THPWI-INIUKOHKUH, [-THAPOKCHU-
M30BaJICpUI-IIUKOHUH, U300 yTHII-IIIMKOHWH,
apHEOMHOH, apHEOWH-7, CTUTMACTEpOJI JKOHE
T.0. IIMKOHWUH  TYBIHIBUIAPHL  ©37CPiHIH
MHKpPOOKa Kapchl, KAOBIHYFa KapChl )KOHE 1CIKKE
KapChl 9cepiiepiMeH TopiliK Ipernaparrap aityaa
KOJIAHAIbI [2,19,20,21,22]. Bosty
KBI3BUITAMBIPBIHAH CKAaHEPJICYIl DJICKTPOHJIBI
MHUKPOCKOTTHSHBI (SEM),uHbpaKrbI3bu
cnektpockonusinel (FTIR) Kosimana OThIpsIN
Oeminin aneiaraH L-mukonun CPEB4 xone
HNRNPULI MonexynanblK HbICAaHAApbIHA dCEP
€Te OTBIPBIN, MeEJaHOMa >KacylIaJapbIHbIH
nponudepanusckl MEH ~ Meractas  OepyiH
TOMEHJICTETIH 1ICIKKE Kapchl MEpCIEeKTUBAIIBI
areHT Oosbin  caHaiangsl  (cyper 5) [23].

Hz00yTHI -NIIHKOHIH

Cypert 5 - KpI3puITaMbIp 6CIMAIKTEP1 KYpaMbBIHIAFbl ITMKOHWH >KOHE OHBIH TYBIHIBIIAPBIHBIH XUMHUSUIBIK KYPBUIBICHI

Denon xcane backa Kocwliblcmap

O9-anrenonnpeTpoHetH, O7-
AHTEJIOMIIPETPOHEIIMH, TOPMEHTHUH KBIIIKBLIEI,
aNKaJIOUATap, 20-TUAPOKCHYpPCA  KbIIIKBUIBL,
MUPPOIM3UINH, TPUTEPIICH TYBIHIBUIAPHI JKOHE
¢daBoHOMATAD Arnebia euchroma
TaMbIpJIapbIiHaH OOJIIHTeH MaHbBI3Abl (EeHOJIbI
KOCBUIBICTAp O0IbIM TaObLIaIbI

[24,25].Conbimen Oipre 3epTTeymIiiep
TEHETUKANBIK TalgayAbl KoOJJaHa OTBIPHII,
AJIKaHHUH, aleTUITaIKaHHHH, B-
alleTOKCUM30BaJIepUIIaJIKaHHUH,

M300yTUpHIIaTKaHHUH KOHe B.B-
JMMETUIaKpUJIAJIKAHHUH (DMA)

Ha(TOXMHOHAAPABI TY)XbIpbIMAAFaH (cypeTr 6)
[26].
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AlEeTIUIaJIKAHHH

B,B-anMeTHNIaKpIUIaNIKaHHHH

H300yTHpIUI-aJIKaHHH

Cyper 6 - Kpi3puramMbIp eciMIIKTepi KypaMbIHAAFbl HATOXHHOHJAPABIH XUMHUSUIIBIK KYPBIIBICHI

HadpToxuHOHIAp MEBalOH KBIMIKBUIBL, CIpKe
KBIIIKBLIBI-MEBAJIOH KBIIIKBLIBI, o-
CYKIMHWIOCH30M  KBIIMIKBUIBI  JKOJIaPhIMCH
OouocuuTtesneneni [27]. 3eprreyuuinep COHbIMEH
karap  KpI3pUITaMblp  TYBICBI  TYpPJICPiHIH
TaMbIpJIapbIHAH AJIBIHFAH MEPOTEPIICHOUATAP
kapBakponl (I wm 2), o-tepnmaeon (3 u 4),
kapseon (5) wu smHamoon (7)  CHUSIKTBI
MOHOTEPIICH/TI (dbparmMeHTTep MEH
THPOXUHOH/IBI ()parMeHTTeH Typajbl [28].

KbI3bITAMBIP TYBICHIHBIH ~ OHOJIOTHSLIBIK
OesiceHaTIri
Anmuoxcuoanmmsoik,
2enamonpomeKmopuvlK acepi
KpI3puITaMBIpIaH aJbIHFaH CHIFBIHIBUIAP ©31HIH
aNKBIH AHTHOKCHUIAHTTHIK OeJceHauTiK
KOpCeTyIMEH epekieneHeni. ATtan alTKaH7a,
Bosty KBI3bUITaMBIPBIHBIH (cuH.
Arnebia euchroma (Royle ex Benth.) [©LM.
Johnst)  kypambiHma monudeHonmap — MeH
(daBoHOUATAPHI Oap TaMbIp CHIFBIHJBLIAPHI OOC

HCOHE

ol TPOMOOIMTTEPIIH arperarusCbIH
KYIICUTYyIMEH KOHE KaHHBIH VIO
napameTpJIepiHiH e3repyiMeH KepinreH [32].
Kabvinyza kapcwl srcone baxmepusea acepi

KpI3bLITaMBIpIBIH TaMbIPbIHAH aJIbIHFaH
CBIFBIHIBLIAP  AWKBIH  KaOBIHyFa  KapChl
OenceHAlTiK  KepceTeni, KaOblHyFa  KapcChl
meauaropaapaeiy  (NO,  IL-6, TNF-a)

eHlipinyiH Oacansl xoHe NF-kB Oencennimiria
TeXehmi. bosgy KbI3BUITAMBIpBI €H Kol
3epTTENreH, MeTabouTTep iN VItro sxone in Vivo
KaObIHY peaKuusIapbIH anuTapIIbIKTal
TOMEHICTe I [23,33,34]. B-
aIleTOKCUM30BaJICpUITATIKAaHHH, HIMKOHUH
KOCBUIFAH THJAporenpaep KaOblHyFa Kapchl
IUTOKHUHAEP JeHrehin Temenmereni [35,36].
ColikeciHlle MIMKOHUHIEP ©0ac MHBIHAAFBI
UHTEPIEHKUH-6 TY3ULylH TeXell  OTBIPHII,
KaObIHY Mporieccie je skayan 6epemi [37,38].

byn Tybic exinnepiHIH  CHIFBIHbLIAPbIHAH
ansiaFad Metabonutrep Staphylococcus aureus
xone Escherichia coli xoca anramma, rpam-oH

DPPH panukanmapbiH  OeWTapanTaHIBIPBIN, JKOHE  TrpaM-Tepic  OakTepusiapra  Kapchl,
THIIIKaHAapaa CCl4 (TeTpaxyiopMeTaH) COHAai-aK ITUKOHUHHIH JIUTIOCOMAJIbTbI
TYFBI3FaH]Ia, 0aybIp/IbIH TOKCUKaNBIK ~ opmacel 1a MRSA (memuyunnunee mesimoi
3aKbIMAAHYBIH  a3alTKaH JKOHE TUIYTAaTHOH  alMmblH Mycmi CMAa@UIOKOKK) Kapcbl TUIMIIL
JeHTeliH YKOFapBUIATHII, AJIT ocep eremi [4,17,34,36,39]. XarOun na e3iHiH
(ammannHamMuHOTpaHC(hepasa), ACT 3eprreynepi 6apsiceinga A. Euchroma anpiaran
(acnmapraTamuHoTpaHche-pasa),cinTiinik LIIMKOHWH MUTMEHTIHIH rpaM-oH
docdaraza KOPCETKIMTEpIH  peTTereH OakTepusuiapra MHUKPOOKa Kapchl OEICEHITIK
[29,30,31]. OCIMOIKTIH ATHJIAIETAaThl  KOpPCETeTiHiH atamn eTkeH [40].

CBHIFBIHIBICHI  TE€NATONMPOTEKTOPJIbI  KepceTin, ApHeyxpoid A koHe B alikplH KaObIHYFa KapcChl,
OaybIp KbI3METIHIH KOpCeTKIITepiHiH  OakTepusira Kapcel acep kepcerin, MDA-MB-
xakcapybiHa anbin kenreH. ConbiMeH Oipre, 231 (ym ece Tepic cyT 0e3i OOBIPBIHBI)
reMOCTaTHKANBIK Kylere ocepi jae Oaikaimbl,
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KacylaaapbiH KOHE ¢duTomarorexui
OakTepusLIapIbIH OCyiH Texeimi [6].

Kapanwi dcazy sscone icikke Kapcol acepi
Arnebia euchroma TambIpiapblHaH aJbIHFAH
ApHeoma B jkoHe MIMKOHWH KOCBUIBICTaphI
XKaTBIP MOMHBI iciri KacymajgapblHa
IIUTOTOKCUKAJIBIK 9CEp €TEHIHI aHBIKTAIFaH. AJl
Arnebia nobilis H-rekcaHabl CBHIFBIHIBICEIHAH
OeJIiHreH Je30KCHIIMKOHHUH Oayblp icCiriHe
Kapchl Tperaparrap kacayna IOTCHIIUAIIBI
KOFapbl eKeHIITiH KopcetTi [41,42].

bosy KBI3bLITAMBIPBIHBIH CBIFBIH/IBICHI
kocbutran kpemaep (10%, 20%) meH renb
(10%) xapaHbIH Te3 >Ka3bUIyblHA BIKMAJ ETiIl,
¢$ubpobnactapabiy nponudepanuscyH
KYIIEUTyTe yKoHe KaObIHY MPOIIECIHIH a3aloblHA
anelin kenreH [43,44].
ApneOus TaMbIPbIHAH
KypamblHIa I[MUKOHUH,
depyn  KBIIKBUIBI ~ KYHIK  JKapajapbIHbIH
Ka3bUTYBIH  TE3NeTi,  KaObIHyFa  KapcChl
IUTOKUHACPAIH JICHTeHiH a3alThiln, KadTa
AMUTEIMATH3AIMS TPOIECIHEe >KOHE KOJUIAreH
CHHTe31He bIKMan ereai [46,47,48].

albIHFaH Man
MMIIEPATOPUH  HKIHE

Kb3bITAMBIP TYBICHI TYPJIEPiHIH Kadalbl

NONyJISIUMSAJIAPbIH  KOPFay KdHe THiMai
namaajnany

bosy KBI3BUITAMBIPBI JKOHE VYram
KbI3bUITAMBIPEl ka0alibl TMOMYJISALMSIAPbIHBIH

panroHaAbl TAOWFATTHI OacKapy *oHE KOpray
TEK TYpJepiH KONTIriH FaHa eMec, COHbIMEH
Karap OJapAblH YKOHOMHUKAIBIK KYHJIBUIBIFBIH
oa eckepydl Tamanm ereal. bynm ecimuikrep
TOPLTIK KOCBUIBICTApAbIH KO3l petinne
KBI3BIFYIIBUIBIK ~ TyOBIpazbl, Oy kabaifbl
MOMYJISIIFSUIAPFA  AHTPOTIOTCHJIIK  KBICHIM/IBI
apTTHIPAbI.

KpI3pu1TaMBIp KypaMbIHIa TMKOHUH
TYBIHABLIAPEI, (IABOHOUATAP JKOHE Malgalbl
KacueTTepi Oap (EeHONMABIK 3aTTap CHSIKTHI
OenceHal  KOCBUIBICTApJBIH  KYpaMbl  ©Cy
KarjaiiappiHa OalJlaHBICTBl ©3repyl MYMKIH.
JKabaiipl momynauusiapaa MOISHUICHIPLITeH
MONyJISAMsUIapFa KaparaHna OesceHal 3aTTap
MeH JHIOPUTTEp KYpaMbIHAa aWbIPMAIIbUIBIK
Oap exkenairi  adpiktanran  [49].Taburu
MOMYJISIIVSUIApABl  TYPAKThl  MailaTaHydarsl
OailTaHBICTB MHKPOOPTaHU3MIEPIIH poil Je
MaHb3Abl. COHFBl KBUIAAPHI  OCIMIIKTEPAIH
KOJIAHCBI3 ~ KOpIIaFraH oOpTa JKarmaiyiapbiHa
TO3IMAUIITIH  apTThipa  ajaThlH  HAO(UTTI

allBITKbUIapFa  KeOipek  keHuT  OesiHyne.
3eprreysiep bosy KbI3BUITAMBIPBIHBIH TaMBbIp
KyHeciHeH OemiHIN  anblHFAH NCUXO(HIAL
ambeITkel  Naganishia  liquefaciens (ARY7
IITaMMBbl) aWKbBIH QJaNTOTEHMIK dcepre ue
eKeHIH KepcerTi. Toxipubenik karmaimapaa
Arabidopsis thaliana ynri ecimairinge TemeH
temriepatypaga (10°C) ocbl mTaMMMEH ery
OCIMIIKTIH >KaJmmbl OMOMAacCachIHBIH apTybIHA,
(hOTOCHHTETHKAJIBIK O€eJICEeHIUTIKTIH
KakcapyblHa  JKOHE  KOpIarbl  KOPEKTIK
3aTTap/AblH THIMIIPEK KUHATYbIHA BIKIAJ €TKEH
[50].

ConppIKTaH, Ke13puiTameip TYBICHI
OCIMIIKTEepiHIH  SHAO(UTTI  AlIBITKBLIIAPMEH
OpeKeTTeCyiH MaHBI3[bl OeliMIeny MeXaHU3Mi
nen caHayra Oomanabl. Mynnait
MUKpPOOPTaHU3MIEpl Taianany KIMMAaTThIH
e3repyl JKOHE AaHTPONOTEHIIK JCEpPIiH apTyhI
KarJaiiblHaa TaOUFU TOMYSALUATIAPIbl CaKTay
KOHE KaJIblHA KENTipy VIIH OHOJOTHSIIBIK
oicTepl 931piey YIIiH MYMKIHIIKTEp alajibl.

bosy KBI3BUITaMBIPBI KOHE VYram
KBI3bUITAMBIPbI HOMYJISIIHUSIIaPhI TaMBbIp
IIMKI3aTHIHBIH KOFapBbI KYH/IBUTBIFBIHA
OailUTaHBICTBI KYIITI AHTPOTOTSHIIK KBICHIMFa
yIIbIpaiinel, Oyl o3 KeseriHjae Tapaiy
aiiMarbIHBIH KbICKapybIHa, IeHETHKAIIBIK
OPTYPJIUTIKTIH TOMEHJEYIHE >KOHE >KEpPTriTiKT1
KOWBUTY KaymiHe okemleai. ©Ocipece Yram
KbI3bUITAMBIPbI ~ ©31HIH Tapally apeajbIHbIH
HIEKTeYJi 00I1ybI KOUBLTY KaymiH
XKorapsiiatanpl. TaOuFaTTel  TYpakTel Oackapy
yIIiH kaOaiibl MOMyNALUSIApAbl  JKUHAYABI
0akpllay MEH MOHUTOPHUHITI JKYy3€re achlpy,
LIMKI3aT OHAIPICIH CTaHAApTTay, 6Cy OpTachlHa
KAKpIH OKaFaiifla KyJIbTHBALMSUIAyFa KOIIy
XKoHe TaOuFaTKa MHHHMMAJbl AHTPONOTEHMIIK
ocep KepCeTil, >KOFapbl camaibl HIMKI3aT aimy
YIIH OMOTEXHOJOTUSIIBIK JaKbUIAApAbl (TYKTI

TaMbIp, JKacylla JaKbUlgapbl) Maijanany
MaHpbI3Abl. OKOJOTHSJIBIK ~ MOJENIBIAEP MEH
TIPIIUIIK €Ty  opTracel  OoipKamaapblHa

HET13/IeIreH OHTAMIIbI OCipy ajlaHJapbIH TaHJAy
KpI3pmTaMblp  pecypcTapblH — CakTay JKOHE
TYpakThl Maianany THIMAUICIH — apTThIpa
anmazpl [51-55].

Tankblnay. [onyna Kel3pTaMblp TYBICHIHBIH
AQHTHOKCHU/IaHTTHIK, KaOBIHYFa Kapchl,
xKapanapael Ka3y, OaKTepusra Kapchl >XOHE
ICIKKe KapChl KacuerTepi TypaJIbl
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(hapMaKOJIOTHUSITBIK MOTCHITUAITBI Typalibl  aFbIMJIAFbI IEPEKTEP KaIMbLUIAHIBI (CypeT 7).
&
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AHTHOKCHAAHTTLIK acep

KadrIHYra Kapckl 3cep
INemaToNpoOTeKTOPIBIK Icikke Kapcel acep
-
M

dead bacteria

Cypert 7- KeBpuitamMbIp eciMIOikTepiHiH (apMaKoIOTHSIBIK OCICeHIITIT

Kaszakcranma Ke3JeceTid Kpi3puitamplp  Oosibim  TaObuiazpl. Kecte 1 yChIHBUIFAH
TYBICBIHBIH 2 OKUT Jie IOy MaKajachlHAa 3EpTTeYJepil Taljgay aTajfaH OCIMIIKTIH KEeH
CUNATTajblll, TEeK Oip TypiHe FfaHa Oacka ayKbIMJbI OUOJIOTUSIIBIK OeJIceHIIiria

eNfiepAe KeH TapalyblHa OailJIaHBICTHI 3€PTTEY
YKYMBICTAPBIHBIH Kol JKYPTi31UITreHIir
aHbpIKTANABL. byn Typ bostly KbeI3puiTaMbIpel  Oepei.

Kecte 2 — KpI3pITaMBIp TYBICH OCIMIIKTEPIHIH XHMUSIIBIK KYpaMBbl

3eprTedreH chIFbIHABLIAP/ DapMaKoJIOTrUsIbIK Ciireme
KOCBLIBICTAP oeJiceHaiiri
nkornH MuxkpoOKka Kapchl, KaOBIHyFa [2,19,20,21,
KapCHI J)KOHE ICIKKe KapChl 22,23]
acepiep
AUETHITIINKOHUH KaObiHyFra Kapchl ocep jKoHe [56]
0aybIp KbI3METIH KaKCAPTA bl
B,B- TMMe THIIAKPHITITHKOHHH Icikke Kapchl acep [15,18]
[B-areToKCHI30BaTICPUIIATIKAHIH, ITUKOHUH KabObinyra Kapchol acep [35,36]
KOCBUIFaH 'MJPOTesbIep
Apueyxpoin A xone B AVKBIH KaObIHYFa JKOHE [6]
OakrepusiFa Kapchl acep
HIMKOHMHHHIH JIUIIOCOMANB/IbI (popMack MeTUlMIIITMHTe TO3IM/II alThIH [34]

TYCTI CTah)UITOKOKK
OakTepHsIIapbIHa KapChl acep

L-mukoHuH MenaHoMa xacymranapbl-HbIH [23]
nposdepansacs MEH MeTacTas
OepyiH TOMEHIICTETIH iCIKKe

Kapchl acep

TYCiHZipeTiH OipHeme e3apa OalIaHBICTHI dcep
€Ty MEXaHU3MJEpPiH aHbIKTayFa MYMKIHIIK

Bosty KbI3bIITaMBIPBIHBIH CHIFBIH/IBICHI JKapa#sl )xa3aTbIH KoHE [43,44]
Kocbutran kpemzaep (10%, 20%) KaObIHyFa Kapchl acep
WmmnepaTopuH sxoHe (GepyIt KbIIIKbUIBI Kapans! sxa3aThIH XKoHE [46,47,48]
KaObIHyFa Kapchl acep
Apneoma B JKatbip MOHHEI iciriHe Kapchl [41]
acep
ApHeOus TaMBIpbIHAH aJIBIHFaH Mait JKapansbl >xa3aTbIH KoHE [46,47,48]

KaOBbIHYyFa KapChl acep
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Arnebia euchroma-sbIH eH TYPaKThI
TONENICHTeH KaCHEeTTEePiHIH Oipl — OHBIH alKbIH

OCIMIIKTIH KaObIHYyFa KapChl acepi.
3eprreynepin KOIIILTIT1 ITMKOHWHHIH,
aleTHIIITMKOHUHHIH KOHE Oacka
tysiHabUIapabiH - TNF-a, IL-1B  xonme IL-6
CHUSIKTBI KaOBbIHY MeINaTOPJIAPBIHBIH

SKCIPECCUSACHIH TOMEHJETYyre, coHpan-ak NF-
kB, MAPK xome PI3K/Akt curnanmsix
YKOJITAPBIH TEXKEeyTe Kaolimerri €KEHIH
Kepcereni. by MmexaHu3MIepiiH PEBMATOUITHI
apTpUT, TEpiHIH KaObIHY aypynapbl JKoHE
MeTabOoMM3MIIK OY3BUIBICTAP CHSIKTBI OPTYPIIi
MaTOJIOTHSUIBIK ~ MOJCIBICPAEC  AHBIKTATYBI
epekue Ha3ap ayaapTabl. Mynnait
HOTHIKEICPIIH COMKECTIT1 LINKOHUH
TYBIHIBUIAPBIHBIH oMOe0an KaObIHyFa Kapchl
ocep €Ty MexaHu3Mi OoNybl MYMKIH €KEHiH
Kepceteni. JlereHMeH, nepekTepliH OackiM
Oexiri in vitro ToxipuOenep MeH xaHyapiap
MOJICTIBICPIHEH  QIIBIHFAHABIKTAH,  OJapJIbI
KJIMHUKAJBIK TOXKipuOere Tikenei eHrizy oenrini
0ip mekreynepre wue[23,33,34,35,36,37,38].
Exinmi MaHBI3 bl 3aHIBLUIBIK —
AHTHOKCUJAHTTHIK  Oencenpimiri.  Kemnreren
3epTTeyiepae OCIMAIK CBIFBIHIBLIAPHI, COHJIAM-
aK [MUKOHWH JKOHE OHBIH TYBIHIBUIAPHI CHSKTHI
KEeKelnereH  Ha(pTOXMHOHABIK  KOCBUIBICTAp
oencenai OTTer1 TYpAEpiH TUIM1
OeifTapanTaHIbIPHI, SHIOTEH/I1
AHTUOKCUIIAHTTEIK dbepmenTTEpAIH
OeJCeHIUIIriH apTThIPATBhIHbI KOHE
JUTIAATEPAIH aCKbIH TOTBHIFYBIH TOMEHICTETIHI
KepceTireH. KonnaHbFaH SKCTpaKTiIep MeH

TOXKIPUOEITIK MOJIeJIbJIepACT1
ailbIpMaIlbUIBIKTapFa KapamacTaH,
3epTTeyNiepaiH 0ackiM 0eJiri yKcac HOTHKENEep
KepceTe, oy AHTHOKCUAHTTHIK

MeXaHU3MAEPAIH 6CIMAIKTIH (apMaKOIOTHUSIIBIK
oCepiH Ky3ere achlpyJarbl MaHbI3JIbl POIiH
alFaKTanbl. ConbiMeH Karap,
aHTHOKCHUJIAHTTHIK ocep KebiHe aepbec Kacuer
peTinae emec, Oacka eMJIK  ocepiepAiH
HeTri3iH/e JKaTKaH MaHbBI3/Ibl MEXaHU3M PETIHIE
Kapacteipbuiaasl [29,30,31].

Arnebia euchroma-uelH jkapaHbl >Ka3aThIH
KacHeTTepi Je MaHbI3Abl  OpPbIH  alaJbl.
KenTeren ©Oacka oCIMIIK CBHIFBIHIBIIAPBIHAH
aBIPMAIIBUTBIFBI, KBI3BUITAMBIP  CHIFBIHIBICHI
HETI31HJer1 IMpenaparrap apaHblH >Ka3bUly
mpoueciHig OlpHemie Ke3eHiHe Oip Me3ruiie
ocep ereni. CoHbIMEH Kartap, jKapaHbl JKa3aThIH

OCepiHiH aHTHOAKTEPUSITBIK J)KQHE
AQHTUOKCUJIAHTTHIK ~ OCJICEHIUTIKIICH  YiiIecyl
3aKpIMIQIFAH TIHACPAIH KalNblHA KelyiHe
KOJIAHJIbI JKaFal skacaibl. JlereHMeH opTypaai
npenaparTap/Ibg TUIMILIIT AKCTPAKIIUS
omiciHe >kKoHEe HAa(PTOXWHOHAAPIBIH MOJIIepiHEe
ToyemIi OOJNFaH/IBIKTaH, 3epTTeyiep
HOTH)KENIEpIH ©3apa  CallbICTBIPY  KUBIHIBIK
tyrei3anel  [43,44,45,46,47,48].  Bakrepusra
Kapchl KacueTin taigay A. euchroma rpam-oy
XKOHE TpaM Tepic MHUKPOOPTaHM3MACPIIH KEeH
CIEKTPIHE KapChl oCEp ETETIHIH KOepCEeTei.
Ocipece, Staphylococcus aureus cHsSKTBI rpam
OH OakTepusIapra Kapchl OCJICEHIUIIT dKOFaphI
eKeH/Iirl aHbIKTadFaH. by ocepniH Heri3iHae
MHUKPOOPTaHU3MIEPAiH KaCYIIAIBIK
MeMOpaHalapbIHbIH TYTaCTBIFbIH 0Y3Y, SHEPIUsl
aIMacyblH TeXey HKOHE (heHoNnabIK
KOCBUIBICTAP/BIH OaKkTepus KacyliajapblHaa
TOTBIFY CTPECCIH TYBIHAATY KaOl1eTi KaThIp Jem
O6omkananel.  CoHBIMEH  Kartap,  opTypdii
3epTTeyJepAeri HOTHXKEIEPAIH ©3repMemniiiri
AKCTPAKTUICPAIH  XUMHSUIBIK  KYpPaMbIHJAFbI,
EpITKIIITEPAIH  TYPIHIErlT KoHE MHKpPOOKa
Kapchl OenceHauTKTI Oaramay omicTepiHzeri
alBIPMAIIBUTBIKTApMEH TYCIHIIpinei
[4,17,34,36,39,40].

Conrbl KbULIAPhl €H KApKBIHABI 3epPTTENTreH
OarpITTapablH OIpi — IIMKOHMH MEH OHBIH
TYBIHABUIAPBIHBIH 1CIKKE KapChl OENCeHALTIri.
Kenreren 3eprreyinep Oy KOCBUIBICTAP.IBIH
aToMNTO3/IbI WHAYKIHSITARTBIHBIH, icik
XKacyralapbIHbIH PO EPAUICHIH
TeKECUTIHIH, aAHTHOTCHE3ll TEKCUTIHIH KOHE
MeETAacTa3IbIK Tapanyasl MIEKTENUTIHIH
KepceTeni. Ocipece >KacyllalblK I[HKI MEH
KacylmanapAblH —TIPIIUNK €TylH peTTeUTIH
CUTHAJJIBIK JKOJIJIapFa dcepl MaHBI3AbI OOJBII
TaObuTambl.  JlocTypii  IIUTOCTAaTUKTEPMEH
CANBICTBHIPFaHAa,  IIUKOHUH  TYBIHABUIAPHI
OipHelle MOJIEKYJallbIK HbICaHara Oip yakbITTa
BIKAT  €TeTIH KOeNMakKcaTThl acep  eTy
MEXaHU3MIMEH epeKIeneHeni. Anaiga Ka3ipri
TagAa Koima Oap  JepeKkTep — HeTi3iHeH
JMOKJIMHUKAIIBIK 3EPTTECYJICPMEH IIEKTeNe/i, a
KIIMHUKAJBIK ChIHAKTApBIH HOTIKEJEepl olli e
KeTkimikcis [41,42].

3eprTey HoTwKeciHAe KpI3BUITAMBIP TYBICHI
TYPJIEpiHIH KeKe OHOJIOTHSUIBIK  OenceH/Il
KOCBUIBICTAaphl ~ Oenriai  Oip  MOJEKYJIaJbIK
HbICaHaJapra OarbITTalIFaH dcep KOpPCETEeTIiHIH,
aJl TYTac OCIMJIIK JKCTPaKTIIEepiHIH KeHIpeK
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OMONOTASIIBIK ~ OEJICEHAUIIKKE W€  EKEH.IrI
Oaiikainael.. bynr HadroxmHOHmAp, (EHOIIBIK
KOCBUIBICTap, (dmaBoHOMATAD MEH
MOJINCAXAPUATEP apachIHIAFbl CHHEPTHUSIIBIK
e3apa OpEKEeTTeCyNliH OO0Jybl MYMKIH €KEHIH
KepceTei. CoHABIKTaH OCIMIIKTIH
(bapMakoJIOTHSUIBIK ~ dCepi  TEK  JKEKeJIereH
OeJIcCeHli KOChUTBICTApMEH FaHa eMecC, OJIap/IbIH
KEIIIeH/ 11 63apa BIKMAJIBIMEH JIe TYCIHAIPUICII.

KopsbIThiHABL.  Opebuerrepre  Kypri3uire
mony JKymbicTapbl Ke3puirampip (ApHeOws)
TYBICBI OCIMJIKTEPiHIH acep €Ty OeJceHumiri
KEeH CEKCHJIIrH KOpCeTTi. 3aMaHayu IepeKTep.i
KUHAKTAy HOTHIKECIHIE OCIMJIIKTIH HETi3Ti
TEpaIusUIBIK MaHbI3bI 0ap acepiepi eH albIMeH

IIMKOHAH MEH  OHBIH  TYBIHJBUIAPBIHBIH,
HaproxuHOHAap MeH ©Oacka 1a  (eHon
KOCBUTBICTAP/IbIH OaTaHBICTHI eKeHl
AHBIKTAJIIBL. 3epTTeyaiy FBUIBIMU
MaHBI3IBUTBIFBI KpI3pu1TaMBIp TYBICHI
OCIMIIKTEpiHIH  (apMaKOJOTHUSIBIK  9CEpiHE
KATBICTHI [IaNIbIPaHKBI IKCIIEPUMEHTTIK

JepeKTepAl JKyileney >KoHE ONapIblH OpTaK
3aHJIBUTBIKTAPBIH aHBIKTAy1a OOJIBIN TaOBLIA/IbI.
Tangay HoTmxkenepi OCIMIOIKTIH — KOITEreH
OMOJIOTHSUITBIK acepIiepiHiH OippIHFal
MATOTEHETHKANBIK HEri3re He eKEeHIH KOoHe
KaObIHY, MUKPOOTHIK KOHTAMUHAIIUS, TIHIEPAIH
3aKpIMJAHYbl MEH JKacyIIalblK METa0oIu3M
Oy3bUIBICTapbIiHA Oip ME3TriIe BIKNAl €TeTIH
KeIleH 11 acep eTy MEXaHHU3MIH
KaJIBIITACTRIPATBIHBIH ~ KOpceTTi. Hormxkernep
KpI3puITaMblp  TYBICHIH KEKe  JIOPLIIK
MOJIEKyJIaJlap/iblH Ke31 peTiHAe FaHa eMec,
COHBIMEH Karap KOIMHBICAHATIBI
(dbuTOTEpPANUIIBIK areHTTEePl 137eyre apHaIFaH
MEPCIeKTHBANIBI MOJENb PETiHIE KapacThIpyFa
MYMKIHJIK Oepeni. 3epTTeyaiH MpaKTUKaJbIK
MaHbI3Bl ONapAbl  (hapMaleBTHUKAIBIK FHUTBIM
MEH ToXKIpuOeHiH OipHelle OarbITblHA EHT13y
MYMKIHJITIMEH aHbIKTanaabl. DapMakorHO3US
caJlachlHJIa aJbIHFaH JepeKTep NIMKOHHH MEH

OHBIH TYBIHIBUTAPBIHBIH MeJIIIepine
HETI3/IeIreH cara MapKepJepiH 93ipiaey apKbUIbI
Ke13p1TaMBIp (ApueOus) TYBICHI
OCIMIIKTEePiHIH HIMKI3aThIH CTaHAapTTay
KpUTEPUITIEPIH KETUIIIpyre Heri3 0oma aiajpbl.
dapMaleBTUKAIBIK ~ TEXHOJIOTHSIIa  TEPiHIH
KaOBbIHY aypyJaphbiH, UHQEKIMsUTaHFaH
xKapanapael, KYHIKTepAl eMmJeyre apHaiFaH
CTaHJapTTAIFaH duTonpenapaTTap bl
O3ipJIey/iH TEepPCIEKTUBAIBI €KEHIH KepceTel.
Onkodapmakoorusaa Ha(TOXUHOH
KOCBUIBICTAPBIHBIH ~ aHBIKTAIFAH  ocep €Ty
MEXaHU3MEpl jKaHa KOMEKII ICIKKE KapChl
mpemnapaTTap MEH JOPUTIK 3aTTapAbl HBICAHAIBI
KETKIZY Ky#enepin xKacay YIIiH
MaiJaIaHbUTybl MYMKIH.

Kenemekreri 3eprreynep OCIMAIK IIMKI3aThI
MEH OKCTPAKTLIEPiH CTaHJapTTay¥Fa,
OaKbUTaHATHIH JTOKITMHUKAITBIK KOHE
KIIMHUKAJIBIK 3ePTTEYJICp XKYprizyre, MIMKOHUH
TYBIH]IbLIAPbIHBIH KEKe MOJICKYJIaJTbIK
HBICaHAJIAPBIH AHBIKTAy¥a, COHJIal-aK
OMOKETIMILIIT KOFaphl HHHOBAIUSUIIBIK JTOPIITIK
KaJbIOTapAbl  d3ipyeyre  OaFbpITTalybl — THIC.
Epekmie Hazap eciMIik jkacymajiapbl MEH

TIHAEPIHIH KYJIbTypaJlapplH KOCa aJIFaHja,
EeKIHIIUTIK MeTaboIUTTEePAl aITyIbIH
OMOTEXHOIOTUSIIBIK oaicTepiH €Hri3yre
ayJapbpliybl KakeT, ©HTKeHi Oy TaOuru
MNOMYJISIUsUIapFa  TYCETIH  aHTPOINOIEeHJIIK
KBICBIM/IBI a3alTyFa MYMKIHJIIK Oeperi.

KpI3bUITaMbIp  TYBICBIHBIH ~ HETI3IM  JI9PUIIK

IIMKI3aThl TaMbIpbl OONIFAaHMBIKTAH, AalbIHFaH
JEPEKTep OCIMIIKTI TYpPaKThl TaWgamaHy/IbIH,
OHBIH INIIHIE MOJCHU Karjaiiia ecipyliH,
KACYIIABIK TEXHOJOTUSIAPILI  KOJJIAHY/IbIH
XKoHe TaOWFU  MOMYJISIUSUIAPABl  YTHIMIIBI
OacKapyIbIH KaXKETTUIrH gonenaeiai. Mynmaii
ToCiN (papMareBTUKAIBIK ©OHEPKICINTI KYHIIBI
IIMKI3aTIIeH KaMTaMachl3 €TYMEH KaTap, OCHI
JOPITIK TYPIIH TE€HETHKAIBIK KOPBIH CaKTayFa
MYMKIHAIK Oepeni.
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ABTOpJApABIH YJieci:

O0i0Ba ApaiiibiM APMaHKBI3bI — 3€pTTEYJiH OacTaMallbIChl >KOHE HETI3I1 OpBIHAAYIIBICHL. 3€PTTENTeH TYbIC
TYpJiepiHe KaTBICTBI 9/eOW IIONy >KYPri3ji, JKaJIbl CUIATTaMachl, Tapalybl >KOHE YTHIMJBI NalJanaHy Typalibl
MOJIIMETTEP/li )KUHAKTAI, CAJIBICTBIPMaIbl TANAay jKacajibl, GUTOXUMHUSIIBIK AEPEKTEPAl CHHTE3/e/1, MaKaJaHbIH HEeri3Ti
MOTiHiH (TYHiH, Kipicie, HOTIDKEIEP MEH TaJKbLIay, KOPBITBIH/BI OeliMIepiH) JaibIHIa bl )KIHE PICiMAE .
OpsbiabacapoBa Kyabnan Kenke0aeBHa — 3epTTey TYKbIphIMIAMAChlH KaJbIITACTBIPYFa KaTBICHIN, FHUIBIMU-
omictemenik OarpIT-Oarmap Oepmi, 3epTTey AW3aiHBIH HAKTBUIIAYFa JKOHE HOTIDKENEpIi HHTEepIpeTaIiisuiayFa KeHec
6epni, MOTIHTe FEUIBIMA PEIaKIHsuIay KYpri3mi.

Kap:xay6aeBa Aiimaou6i JyiiceH0eKKbI3bI — QUTOXUMISUIBIK JKOHE (hapMaKOJOTISUIBIK OeniMaep OOHBIHIIA KeHEC
6epai, MOPQOIOTHUSIIBIK CHITATTAMATAPABIH IYPBICTBIFBIH TEKCEPHi, JKYMBICTHIH TEOPHSUIBIK HETi3iH KYIIeWTyre
aTCaNbICTHI.

IlepnedexoBa Paxar KapumOexoBHa — 3epTTeneTiH TYybBIC TYpJICpiHIH kaOalbl MOMYJSILMSIAPBIH KOPFay MXOHE
THIMAI Taiinanany OOHBbIHIIA KeHec Oepi, OMOJOTHSUIBIK OCNICCHII KOCBUIBICTApFa KATBICTBI JNEPEKTEpIi Tajmayra
KaTBICHII, (apMaKOJIOTHsUIBIK HHTEPIIPETAlUsIHbl HAKThLIa bl

TypcyoexkoBa basin H3reneyoBHa — Quroxumusuiblk Oesimaep OolblHIIA KeHec Oepill, OHOJIOTHAJIBIK OenceHI
KOCBUIBICTApFa KAaTBICTBI IEPEKTEP/I )KYHeneyre xaHe MOTiH/Al KYpPbUIBIMAAYyFa YJIeC KOCTHI.

Myanesiep KaKThIFbICHI — MAIIMJIENITEH JKOK.

By marepuan 6acka 6ackUTBIMIapAa JKapusUIay YIIiH OyphIH MOJiMIIEIMEreH XoHe 0acka OachUTBIMIapAbIH KapaybiHa
YCHIHBIJIMAFaH.

KapxbLianapipy — Ocbl )KyMBICTHI KYprizy «OHTycTik KazakcTan MenuIMHa akaAeMHAChD» aKITHOHEPIIIK KOFaMbIHBIH
(IIervmkeHT K., Ka3akcTaH) imki TpaHTTHIK Kap KbUIAaHIBIPYHI HET131HIE JKYPTi3UImdi.

BxJaan aBTopoB:

O06i10Ba ApailiibIM ApMaHKbBI3bI — HHULIUATOP U TJIABHBIA UCIIOJIHUTENb HcclienoBanus. [IpoBena 0030p muTeparypsl
[0 M3y4YaeMbIM BujaM, coOpaia nHpopManuio o0 uX OOMIMX XapaKTEPUCTHKAX, PACHPOCTPAHEHHH U PallMOHAIHLHOM
UCIIOJIb30BAaHHH, BHINOJHHUIIA CPAaBHUTEIbHBINA aHaN3, 00001mIa GUTOXUMHYECKHE TaHHBIE, TOArOTOBMIA U 0(OpMuUIIa
OCHOBHOM TEKCT CTaThH (aHHOTALIMIO, BBE/ICHHE, PE3YJIbTATHI 1 00CYKICHHUE, 3aKIIOUCHHE).

OpsbindacapoBa Kyabnan KenskebaeBHa — yyacTBoBasia B ()OPMUPOBAHNH KOHLICTIIUK MCCIIEIOBAHUS, oOecieunBaa
HAyYHO-METOJMYECKOE PYKOBOJICTBO, KOHCYJIBTHPOBAJIA IO yYTOYHEHHUIO IHM3alfHA HMCCIIEIOBAaHMSA W HHTEPIPETAIMN
PE3YNBTATOB, a TAKXKE IIPOBOAMIA HAYYHOE PEJAKTUPOBAHUE TEKCTA.

Kap:xayb6aeBa Aiimaou6i JlyliceH0eKKbI3bI — KOHCYJIBTHPOBANA MO (PUTOXMMHYCCKIM U (HhapMaKOIOTHICCKUM
paszenam, npoBepsila KOPPEKTHOCTE MOP(OIIOTHYECKNX XapaKTEPUCTHK M BHECTA BKJIAJ B YKPEIUIEHHE TEOPETHIECKON
0a3bI paboTHI.

IlepuedexoBa Paxar KapumOekoBHA — KOHCYJIbTHUpPOBaja MO BOMPOCAM OXPaHbl U PAIMOHAIBHOTO HCIIOJIb30BAHUS
JUKUX TIOMYJIALUI BUIOB U3y4aeMOro pojia, y4acTBOBaJla B aHAJIU3E JAHHBIX O OMONOTHYECKH aKTUBHBIX COSINHEHUIX
1 YTOYHEHUH (papMaKoIOrudecKoi HHTEPIIPETaIHH.

TypcybexkoBa basn MWM3TesleyoBHA — KOHCYIbTHpOBaja MO (UTOXMMHUYECKMM pa3zieiaM, BHECIa BKJIAA B
CHCTEMATH3alHIO JAHHBIX O OMOJIOTMYECKH aKTUBHBIX COCTUHEHUSAX U CTPYKTypHpPOBaJia TEKCT.

KoH(pIMKT HHTepecoB — HE 3asBJICH.

JlaHHBIN MaTepuan paHee He NPENCTABISIICS Ul IyONUKaMy B APYTUX M3IAHMAX M HE TPOXOJIMII PELEH3NPOBAHHE B
JIPYTUX M3JaHUSX.

®unancupoBanue — JlaHHas paboTa BBHIIOJHEHa Ha OCHOBE BHYTPEHHETO TPAaHTOBOTO (PMHAHCHPOBAHMS OT
AxunonepHoro obmectBa HOxu0-Kazaxcranckoit meaumuackoi akagemu (T.1emvkenT, Kazaxcran).
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GEUM ALEPPICUM JACG ©CIMAII'T CABAFBI MEH XAIIbIPAFBIHBIH
AHATOMUAJIBIK K¥PbUUIBIMBIH 3EPTTEY

Kynryoek I'.H.}, Koxkanosa K.K. ', Mom6ekos C.E. !,

MyxamenacaabikoBa A.K. !, Keiapip6aii B.T. !
LCOK Achenouspos amvinoazvl Kaszax ynmmulx MeOUyuHanbly ynusepcumemni,
Anmamol, Kazakcman

Kipicne. Paymanrynminzep (Rosaceae) tyksimaachkina sxaratein Geum aleppicum XXamownwus, Keirait, Morromusi, Cibip
xoHe KaszakcTaHHBIH Taynbl aiMakTaphlHIA KeH TapajraH, ajaiga OHBIH (apMaKOJOTHSIBIK KOHE (QUTOXMMUSIIBIK
KacHeTTepi KEeTKUTIKTI 3epTTenMereH. JJocTypii MeaunuHaga Oy1 Typ acka3aH-ilIeK jkoHe KaOBIHY aypyJapblH eMIey e
KOJIJAHBUIBIIT, MUKPOOKa KapChl, aHTHOKCUIAHTTHIK XOHE 0acKka a OMONOTHSUIBIK OCNCeHIUTIKTepIMEH CHIATTaNalbl.
KypaMbeiHOarsr (eHONIBI KOCBUIBICTAP MEH OPTaHWKAIBIK KBIIIKBUIINAP OHBIH (hapMalleBTHKAIBIK JJIEYyeTiH HeTi3Zerl,
pecMu MeIMLUHAAA KOJIIaHy EepCIEKTUBAIapbIH alKbIHAAN b,

Marepuangap MeH JmicTep. AHATOMHSIIBIK JKOHE IUATHOCTHKAIBIK Oenriiep Kasakcran PecmyOnaukachIHBIH
MewmiekeTTik DapmakonesichiHbIH «JopimiK ©CIMIIK IHUKI3aThIH MUKPOCKOIMSUIBIK JKOHE MHKPOXHUMHSIIBIK 3epTTCY
TEXHHKAChl» aTThl MaKajachlHA COWKeC NaiblHIaJIFaH MHKpoIpenaparTapiaa 3eprrenai. Jedopmanusuel 6onapipmay
YILIH jKaHa XHMHAJFaH MIKKi3aT riuuepuH—atanon—cy (1:1:1) xyliecinae pukcaunsuianasl. YITinepai cyaa TepMUSIIBIK
KYMcapTKaHHaH KediH crupT—cy—raunepuH (1:1:1) xocmaceiMer Maneparisuiaabl. ONTHKAIBIK MOJIIIPIIKTI apTTRIPY
YIIiH (parMeHTTep XJIOpANTHAPAT HEMECe TIINICPHH ePiTiHIICiHEe OPHATIACTHIPBUIBII, PEapoBalbIbl KYpalIapMeH eKi
Oetri (amakchampIbl KOHE abaKCcHANBOBI) OOUBIHINA aXBIPATBUIABL. AHATOMUSUHIK KeciHminep TOC-2 My3maTKbImI
MHKPOTOMBIH/IA J3ipJICHI, KAIKBIII IIBIHBI aCTHIHAAFBI aya KeIipIIiKTepi TePMIBUIBIK aimainsl. MHUKPOCKOIHMSIIBIK
capantama MeH (otopukcarmms MC-300 (MICROS, Apcrpus) muQpPIBIK ONTHKANBIK JKYHECIHIE OpPBIHAAIIBL
Buomerpusanbik emmeyiep Oec ecelnik KaiTagaHeMIa xKyprizurin, gepexrep Microsoft Excel sxone STATISTICA 13.3
OarapiamainapbiHia CTaTUCTUKAIIBIK OHIEII.

HoTuxesnep. Geum aleppicum eciMairiniy skampsiparsl MEH cabarbIHa XKYPTi3iireH aHATOMHSITBIK-ONOMETPHSLIIBIK TANIay
OapbIChIHAA OJapJbIH MHUKPOCKOIMSIIBIK JMArHOCTUKAIBIK Oenriyiepi aHbIKTayabl. JKanbIpakThiH JIOPCOBEHTAPIIBIbI
KYPBUIBIMBI AfKBIHAITBIT, KOFAPFbI AMUACPMHUC KaJIbIHBIFbI
13,76+ 2,96 mxm, Temenri anuaepmuc 24,64 +13,68 mxm, an 6oprbiinak Me3opuiut kabarer 136,67+18,43 MxkM Kypaibl.
YcThuienep HEri3iHeH TOMEHT1 OeTTe AIIIMITHUKANBIK MIIIiHAI JXKoHe aHOMOIMTTI THITI 0okl opHamackaH (1 MMZ
aynanaarel ycreuenepain caubl — 80 ). Xambipak e cabax 6eTiH/e KapanaibiM xaHe 0e3/1i TpUXoMaliap HaKThUIAHBIIL,
OTKI3TIlI IOKTap MaHBIH[A, aJIFAIIKE KAOBIK NICH ©3¢K MapeHXWMAChIH/Ia KaIbIMA OKCANATHIHBIH JIPy3a1apbl MEeH ipi
UAMOOTACT KACYIIAIAPBIHBIH IIOFBIPIIAHY 3aHABUIBIKTApHl AonennceH . CabaKThIH KONACHEH KECIHIICIHEH MWINHAP
MINHAL TIOK TOpi3Ai Kypbuibic Oaiikamael. OHBIH SmHAEpMa KaNbIHABIFH 18,22+437  MKM, anfamKkel KaObIK
mapeaxuMmacel 129,77+9,89 MkM, anm opTaibIK IHTHHIpAETI 16—17 nana amslk OMKOJUTATepaTbIbl O TKI3TIII MIOKTapIBIH
oprama jaumamerpi 90,29+1,64  MKM (CBIPTKBI JKarblHaH KaOblprackl 3,23+0,82 MxM OonaTbiH 6—7 KaTapiisl
CKJICpECHXHUMaMEH OCKITIJIreH) eKeHI CTaTHCTHKANBIK TYPFBIIaH HAKTHI KOPCETLIII.

Tankpriay. Geum aleppicum Jacq >KambIpaFbIHBIH JOPCOBEHTPANbAbl THIN, YCTHUIIEIEPIiH HETri3iHEH TOMEHTI
SMUICPMHUCTE OPHAIACYBI JKOHE OJIAPJBIH AHOMOIUTTIK THUI TYPIIH HEri3ri JUarHOCTHKAJBIK Oenrisiepi OOJbIm
TaObLIa bl OCIMAIK MYILIENIEPiH/Ie TPUXOMATAP/IbIH, HIH00IACTTAP/IbIH )KOHE KAIIbIIMH OKCAJIAThl IPYy3aJapbIHbIH OOybI
OHBIH ©3iH/IiK KOPFaHBIII KYPBUIBIMAAPBIHBIH 1aMy AeHrelin kepcereai. Cabak KypBUIBICHIHIA MEXaHUKAIBIK OCPIKTIKTI
KaMTaMachbl3 €TeTiH KaKChl JaMbIFaH OTKI3Till MIOKTap MeH uamoOiacTTapra 0ail mapeHXMMa YJImachl aHBIKTaJIbI.
JKanme! 3eprrey HoTIOKenepi Oy TypaiH Me30(uTTi opTara OeiiMaeNreH aHaTOMISUIBIK epeKIIeNiKTepiH CHUITaTTai bl
XKoHe OyJl KepceTKilTep OCIMIIK INWKI3aThIH CTaHgapTTayla MaHbBI3Abl JWArHOCTHUKAIBIK KpUTEpHinep OoJbIm
TaObLIA b

Tyiiinai ce3nep: anen weipmaiisl, Geum aleppicum Jacq, cabak, sxanbipak aHATOMHSIIBIK, Genrijiep, ©CiMAIK IHKi3aThIH
naeHTHUKALUSIIAY, MUKPOCKOTIHSI.
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N3YUYEHUE AHATOMUYECKOI'O CTPOEHUA HAZIBEMHBIX OPI'TAHOB PACTEHUA
GEUM ALEPPICUM JACQ

Kynryoek I'.H., Ko:xkanosa K.K., Momo6ekos C.E.,

MyxamencaabikoBa A.K., Keiabipoaii b.T.
! Kasaxcxuii Hayuonanouwiii Meouyunckuti Ynusepcumem umenu C.JJ. Acghendusposa,
Anmamul, Kazaxcman

Beeaenue. Geum aleppicum (cemeiictBo RoSaceae) mmpoko pacrpocTpaHéH B TOPHBIX paifoHax SAmonum, Kwuras,
Monromnu, Cubupn m Kaszaxcrama, omHako ero (apmakonorndeckue W (PUTOXMMHYECKHE CBOHCTBA OCTAIOTCS
HEJIOCTaTOYHO M3y4YCHHBIMH. B TpajuIMOHHON MeIUIMHE AaHHBIA BHJ UCIIOJB3YETCs NMPH 3a00JIeBaHUAX KEITYI0UHO-
KUIIEYHOT'O TPAKTa U BOCHAJIHUTENBHBIX MIPOLIECCaX M XapaKTEePU3yeTcsi aHTUMUKPOOHOI, aHTHOKCUAAHTHOU U IPYTUMH
BUIaMH Ouosiornueckoi akTuBHOCTH. CozepkaHue (EeHOIbHBIX COSTUHEHHH U OPraHMYEeCKUX KHCIOT ONPEICNsET ero
(hapMaLeBTHYECKUI OTEHIMAT U IEPCIEKTUBBI IPUMEHEHUsI B OQUIIMAIBLHON METUIIMHE.

Matepuanbsl M MeTOAbl. AHATOMMYECKHE U JAMArHOCTHYECKME MPU3HAKM U3y4yalld Ha MHUKpOIpenaparax,
NIPUTOTOBJICHHBIX B COOTBETCTBMM co cTaThEi ['ocymapcrBenHol Qapmakornen PecnyOnmkn Kaszaxcran «Texnuka
MHUKPOCKOIINYECKOTO W MHKPOXHMHYECKOTO HCCIEIOBaHMS JICKAPCTBEHHOTO PACTUTEIHHOTO CHIphs». Bo m3bexaHme
CTPYKTYpHOH Ae(hopMalIliy KIETOK U TKaHEeH CBEKecOOpaHHOE ChIpbe (PMKCHPOBAIHN B CHCTEME TIHLCPHH—3TaHOJI—BO/IA
(1:1:1). INocne mpenBapUTEIFHOTO TEPMHUIECKOTO Pa3MATIEHHUs 00pas3IoB B BOJE ITPOBOAMIN MX MAIEPaIHIO CIHPTO-
BOJIHO-TJIMIIEPHHOBOM cMechio (1:1:1). Iyt OBBIIIEHHUS ONTHYECKOM PO3pavyHOCTH ()parMeHThl MOMEINAIN B PACTBOP
XJIOpaNruapaTa WIA TJIHIEPUHA M C TOMOIUBIO MPENapoBaJbHBIX HHCTPYMEHTOB pa3/eiUId Ha JIBE€ CTOPOHBI.
AHaTOMHYECKHE CPE3bl BBIIOIHUIN HA 3aMopakuBaronieM MukpoTome TOC-2. Bo3ayIiHble my3bIpbKH 1O TIOKPOBHBIM
CTEKJIOM YJQJISUIM IIyTeM JIETKOTO TEPMHYECKOro HarpeBaHusi. MUKpockomuueckuid aHanmu3 U (orodukcanmio
ocymecTBisuid Ha 1nugpoBoil ontuueckoi cucreme MC-300 (MICROS, Ascrpusi). buomerpuueckue wu3MepeHUs
MIPOBO/IMIIM B IISITUKPATHOM MMOBTOPHOCTH (N=>5), CTATUCTUYECKYIO 00pa0OTKY 1 aHAIIN3 TOJIyYEHHBIX JAHHBIX BBITTOTHSIIH
C MCHOJIb30BaHUEM TporpaMMHoro odecnedenus Microsoft Excel u STATISTICA 13.3.

PesyabraTnl. B Xxome aHaTOMO-OMOMETPHYECKOrO aHaNM3a JIKUCTHEB M cTeOiedl pactenuss Geum aleppicum Owuim
OTpeieIeHbl X MUKPOCKOIIMYECKHE AUAarHOCTUYECKHUE MIPU3HAKU: BBISBIIEHA TOPCOBEHTpAIbHAS CTPYKTYpa JIHCTA, IPU
3TOM TOJIIIMHA BEPXHEro snuaepmuca cocraBuwia 13,76 + 2,96 mMkM, HwkHero snuaepmuca —24,64 + 13,68 mxMm, a
peixioro Me3zodmmia —136,67 + 18,43 MKM; yCThHIIa PACIIONOKEHBI PEUMYIIECTBCHHO Ha HIDKHEH CTOpOHE, HMEIOT
IUIMNTAYECKYIO (OPMY ¥ aHOMOLMTHBIA THIT (KOJIMYECTBO YCThUI] Ha | MM? rutomanu coctasister 80). Ha moBepxHocTn
JHUCThEB M CTEOJICH MIECHTU(HUIMPOBAHBI MPOCTHIE M JKEJIE3UCTHIE TPUXOMBI, a TAKXKe JOKa3aHbl 3aKOHOMEPHOCTH
JIOKJIN3AIMN JPY3 OKcalaTa KalbIUsl ¥ KPYITHBIX KJIETOK-HAH00IacTOB BOJIM3H MIPOBOSIINX IIYYKOB, B IEPBUYHOHN KOpe
U cepALeBUHHOW mapeHxume. Ha monepeuHom cpese crebuisi 3aMKCHPOBAaHO MyYKOBOE CTPOCHUE IMIMHIPHYECKOI
(hOPMBI: CTATUCTUYECKH JOCTOBEPHO [TOKA3aHO, YTO TOJIIIMHA €ro SIHAEPMbI cocTanisieT 18,22 + 4,37 MkM, mapeHXUMBI
nepBUYIHOM Kopsl —129,77 + 9,89 MxM, a cpeauauit auameTp 16-17 OTKPHITHIX OUKOJUIATEPANTBHBIX MPOBOISMIIUX TyYKOB
B IIEHTpaJIbHOM IWIHHApPe paBeH 90,29 + 1,64 MxM (C Hapy>KHOH CTOPOHBI OHU YKPETIJICHBI 6-7 PsiilaMi CKIEPEHXUMBI C
TOJIIUHON CTEHOK KJIEeTOK 3,23 + 0,82 MKMm).

O6cyxaenne. Jluctes Geum aleppicum uMeroT TOPCOBEHTPAIBHOE CTPOCHHE, MPH 3TOM MpeoOiagaHie YCTHHIl Ha
HIDKHEH 31uJiepMe U UX aHOMOIMTHBIA THM SBISIFOTCSl BXKHBIMHU JTMarHOCTHYECKUMU Npu3HakaMu. Hammdue tpuxom,
NANO0JIACTOB M KPUCTAIIOB OKCaslaTa KaJIbIMs YKa3bIBAE€T HA BBICOKYIO 3AIIUTHYIO W OMOJOTHYECKYIO aKTHBHOCTD
pacrenusi. B crebie xopomo pa3BUTHI IPOBOISIINE ITyYKH  HAHO0IacT-000TalIEHHAs TAPEHXUMa, YTO CBHIETEIILCTBYET
0 MEXaHMYECKOH NMPOYHOCTH U BBICOKOI MeTabO0IMIecKoi akTHBHOCTH. B 11e110M pe3ynbTaThl MOKa3hIBAIOT aIANTAIHIO
BU/Ia K ME30()UTHBIM YCIIOBUSIM M €r0 BBICOKYIO CIIOCOOHOCTh K HAKOIUICHHIO OMOJIOTHYECKH aKTHBHBIX BEIIECTB, YTO
MOATBEPKIAeT HAIMYNE BaXKHBIX AUATHOCTHYECKUX ITPU3HAKOB JUIS CTAaHAAPTU3AINH B KAUECTBE JIEKapPCTBEHHOTO CHIPBSI.
KnroueBble ciaoBa: anenckuit rpaBmiat, Geum aleppicum Jacq., crebGenb, JHCT, aHATOMHYECKHE TNPU3HAKH,
nAeHTU(HUKALNS PACTUTENHLHOTO ChIPbSI, MUKPOCKOTIHSI.

STUDY OF THE ANATOMICAL STRUCTURE OF THE ABOVEGROUND
ORGANS OF GEUM ALEPPICUM JACQ

G.N. Kuntubek, K.K. Kozhanova, S.E. Mombekov,
Mukhamedsadykova A.Zh., B.T. Kydyrbay

Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Introduction. Geum aleppicum (family Rosaceae) is widely distributed in the mountainous regions of Japan, China,
Mongolia, Siberia, and Kazakhstan; however, its pharmacological and phytochemical properties remain insufficiently
studied. In traditional medicine, this species is used for the treatment of gastrointestinal and inflammatory diseases and is
characterized by antimicrobial, antioxidant, and other biological activities. The presence of phenolic compounds and
organic acids determines its pharmaceutical potential and prospects for use in official medicine.
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Materials and Methods. Anatomical and diagnostic features were evaluated using micro-preparations prepared in
accordance with the General Pharmacopeia Monograph (GPM) of the State Pharmacopoeia of the Republic of
Kazakhstan, titled "Technique for Microscopic and Microchemical Examination of Medicinal Plant Raw Materials'. To
prevent structural deformation of cells and tissues, freshly collected raw materials were fixed in a glycerol-ethanol-water
system (1:1:1). Following preliminary thermal softening of the samples in water, maceration was performed using a spirit—
water—glycerol mixture (1:1:1). To enhance optical transparency, the tissue fragments were placed in a chloral hydrate or
glycerol solution and separated into two sides (adaxial and abaxial) using dissecting instruments. Anatomical sections
were obtained using a TOS-2 freezing microtome, and air bubbles beneath the coverslip were removed via gentle thermal
heating. Microscopic analysis and photofixation were carried out on an MS-300 digital optical system (MICROS,
Austria). Biometric measurements were performed in fivefold replication (n=5), and statistical processing and analysis of
the obtained data were conducted using Microsoft Excel and STATISTICA 13.3 software.

Results. During the anatomical and biometric analysis of the leaves and stems of Geum aleppicum, their microscopic
diagnostic features were determined: a dorsiventral structure of the leaf was revealed, with the thickness of the upper
epidermis measuring 13.76 £ 2.96 um, the lower epidermis 24.64 + 13.68 pm, and the spongy mesophyll 136.67 + 18.43
um; stomata are located predominantly on the lower surface, exhibiting an elliptical shape and an anomocytic type (the
number of stomata per 1 mm? of surface area is 80). Simple and glandular trichomes were identified on the surface of the
leaves and stems, and the localization patterns of calcium oxalate druses and large idioblast cells near the vascular bundles,
in the primary cortex, and in the pith parenchyma were verified. On the cross-section of the stem, a bundle-type structure
of a cylindrical shape was observed: it was statistically demonstrated that its epidermal thickness is 18.22 + 4.37 um, the
primary cortex parenchyma is 129.77 +9.89 um, and the average diameter of the 16—17 open bicollateral vascular bundles
in the central cylinder is 90.29 £ 1.64 um (reinforced on the outer side by 6—7 rows of sclerenchyma with a cell wall
thickness of 3.23 £+ 0.82 um).

Discussion. The leaves of Geum aleppicum are dorsiventral, and the predominance of stomata on the lower epidermis
with an anomocytic type represents an important diagnostic feature. The presence of trichomes, idioblasts, and calcium
oxalate crystals indicates strong protective and high biological activity of the plant. In the stem, well-developed vascular
bundles and idioblast-rich parenchyma suggest mechanical strength and high metabolic activity. Overall, the results
demonstrate the species’ adaptation to mesophytic conditions and its high capacity for accumulation of biologically active
substances, confirming important diagnostic features for its standardization as medicinal raw material.

Keywords: Geum aleppicum Jacq., stem, leaf, anatomical features, plant raw material identification, microscopy.

1. Kipicne

Paymranrynminep (Rosaceae) TykbIMIachiHa
xaraTelH Geum tybickl Eypa3sustHelH KOHBIpKai
KJIMMATTBIK aliMaKTapblHIa KeH TapanraH [1].
Bbyn TybicTa j)xabaiibl XoHE MOICHU KOIDKBUIIBIK
IIOIITECiH OCIMIIKTEP Il KOca ajFaH/a, IlaMaMeH
70 Typ Oap [2]. Kazakcran aymarbiga Geum L.
TYBICBIHA JKaTaThlH YyII Typ aranran: Geum
aleppicum Jacq., Geum urbanum sxone Geum
rivale [3]. Kasakcran aymarbiHIa TapajiraH
Geum  TYKBIMJIAChIHA JKaTaThIH  TYPJICPAIH
immine agen msipiiaiisl (Geum aleppicum Jacq.)
KETKUTIKTI 3epTTenMerer 0ombin Tadbuansl. G.
aleppicum Xanonwusina, Kerraiiga, Mogromusiia
xone CiOip aiimarbiHga, coHpaii-ak Eypomama
Ke3/JIeCeTiH aHFapiapia >kakcel eceni [4,5].
Kazakcranma Oyn T1yp Aunraiiman Kynrei
AnaTtayblHa JEHiHTI Taynbl aiiMakTapia >Kui
Ke3nmeceni [6].

Anen mIBIpmIARBl  SCTYPAl MEAMIIMHAMA, €H
aJIbIMEH, acKasaH-iIeK YKOJITAPBIHBIH
aypyJapbIiH (MbICANIbI, TUapes, ac KOPBITYIbIH
OY3BUTYBI KOHE KaObIHY), COH/Tai-aK
AHTHCENTUKANIBIK ~ JKOHE  KaObIHYFa  KapcChl
KacueTTepiHe OalIaHbICThl TEP1 MEH MIBIPHIIITHI
KaOBIKTap/IbI Koca anFaHjaa, opTypdi

aypyJnapAblH aJIbIH ally JXKOHE eMJey YIIiH
naianel ekeHi gonenaeHai [7-8].

Kasipri 3amanayn onemzaik (apManeBTHKaIbIK
©HEPKCII jkaHa (puTonpenaparrap xacay YIIiH
JTOCTYpl MeIuIMHAa TXipubeciHe OeceHal

typae cyieneni. ConblH HeriziHge, Geum
TYbICBIHA ’KaTaTbIH OCIMIIKTEPIIH
(bapMakoIOTUANBIK ~ KacueTrepli  OOMbIHIIA

3epTTeysep yieci xorapbl. Peceil rambimmaphl,
Geum aleppicum skome Sibbaldianthe bifurca

HIONTEPIHIH  AKCTpaKTUIepl  O-TJIIOKO3U7a3a
TEXKET1I1 PeTiHJIe 3epTTE/i, COHbIH HOTUXECIH/IE
OCIMIIKTEPIIH THIOTIMKEMUSIIIBIK
HYTPUILIEBTUKAJIBIK areHT peTiHge
MEePCIeKTUBAIIBI eKeHiH KopceTTi [9].

Geum TYBICHI eCIMIIKTep1 OolibIHIIIA
(hbapMakoJIOTHUSIIBIK ~ OEJICeHILTIT] OolipiHA

oneOMeTTIK MOy XKYprizuiai. Atan alTkaHza,
3epTTeNreH KOCBUIBICTAD aHTHOTEHMIIK JKOHE
KapAHOTeH/IIK OeJICeHITIK, aHTHKOATyJISHTTHIK,
Kap/JIMOTPOTEKTUBTIK,  AHTUTHUIEPTEH3USIIBIK,
HEHpPONPOTEKTUBTIK, aHTUMUKPOOTHIK, BUPYCKa
Kapchl, KaTepii iCIKKe Kapchbl, KaObIHYFa Kapchl
KOHE AQHTHOKCHUIAHTTHIK KacueTTepiMeH
epekmenenesi [10-11].

CoHbIMEH KaTap, ajen LIbIpIIaibI
JANbIHAAY b OCIMJIIK JIapIIbIH

TaraM
MCH
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KaJIaMIIBIPABIH OPHBIHA KOCBUTAIbI. OCIMIIKTCH
)KacaFaH TaramJiap MEH JOMJCYIlTep TeK ToMIi
FaHa eMec, COHBIMEH Karap Maijanel, cedbebi
eciMJli OMOJIOTHUSIIBIK OeNiceHai 3aTTapra Oaif

[12].

AtanraH  ecCIMIIK KypaMbIHAa  OeH30i
KBIIIKbLIBL, rajur KBIIIKBLIBI, CaJTALIVIT
KBIIIKBLIIBI, BaHWJIMH, 3,4,5-
TPUTHAPOKCUOCH3AIbICTU /T JKOHE 3,4,5-

TPUTUIPOKCUOEH30M KBIIKBUTBIHBIH ATHI d(Upi
oap JKOHE OYJI OCIMIIKTepJieH aJbIHFaH
AKCTPAKTTap OPTYPJi aypyiapabl eMmaey YUIiH
oprypii (hapMareBTUKAIBIK OenceHiIiri
kepcereni [13-14].

XUMUSUIBIK ~ KYPaMBI,
KOpbI,  COHAAaN-aK

KETKIZUTIKTI  [IUKi3aT
JTOCTYpIll  METUIMHA/IA
KOJIJAaHBUTYbl ~ TypaJibl ~ MOIIIMETTEP  MCEH
IKCIIEPUMEHTTIK (hapMaKoJIOTUSITBIK
3epTTEYNICPIiH HOTHKeNIepl Oy eciMaikTepai
pecMH MeIUIIMHAFa CHTI3YAIH OoJlaliarkl 30P
CKEHIH JONeNeiIi. AJeT NIBIPIIARbIH FHUTBIMH

MEAWIMHANA KOJJIaHy MYMKIHIITT  ©CIMIIIK
IMKI3aThIH JMarHOCTUKAAY Ke3iHze
naiilaaHaTelH ~ aHATOMUSUIBIK  Oenrijepi

AHBIKTAy KQKETTUNIKTEPIH HET131ek .
3eprreynin Makcatel — Geum aleppicum Jacqg.

cabarbl ~MEH  JKANbIParbIHBIH  aHATOMUS-
MOP(}OOTHSUTBIK  KYPBUIBICBIH 3€peiiey KOHE
IIUKI3aTThI COMKEeCTeHIPYIiH

MUKDPOJMArHOCTUKAIBIK O€NTiUIepiH aHBIKTay.
Ocpiran 0alnaHBICTEI OCIMIIKTIH cabarbl MeH
KaTBIPAFBIHBIH KYPBUTBIMJIBIK CePEKIIETIKTEPiH
CUMAaTTay, alfaliKbl KaObIK TeH OTKI3Till
IIOKTAPBIH CAHJIBIK ITapaMeTPIICpiH aKbIHIAY
KOHE (bapMaKonesITbIK CTaHaapITay
KOPCETKIIITEPIH HEri3ley YIUIH YCThUIIEIIK
WHJICKC, TpUXOMAaJapJblH THUIITEPi, COHAAN-aK
KaJTbITUH OKCaJTaThl Jpy3amapbl MeH
Uao0IacTapAblH JIOKATIW3alusAChiHA KelleH i
OMOMETPHUSIIBIK TaJAay KYPrizy Ke3aemi.

2. Marepunangap MeH daicrep

Geum aleppicum Jacq. ecimairiHiH KepycTi
6emikTepi 2021 KBUIIBIH MaMBbIp albIH/IA TYIIILY
Ke3eHiHae  Ine  Amaraysl  TaylnapblHBIH
MaHBIHJIAFbl TA0OUFU ©CY OPTACBIHIA YKUHAJIIBI
(AmMarsr, Kazaxkcran; 43-10'45.3"C.e.
77°05'37.6"111.6.). Ocimaik TypiH aHBIKTAy
Kazakcran PecnyOnukaceiHbIH MeMIIeKeTTIK

Taburm  pecypcrap  MuHHCTpairi  Opman
[IapyallbUIBIFBl  KOHE JKaHyapyap JIYHHeECi
KOMHTETiHIH boTanuka sxoHe GUTOMHTPOTYKIIHS
WHCTUTYTHIHBIH JKOFaphl caTbUIbl ©CIMIIKTEp
(baopacsl 3epTXaHaChIH]Ia I'ynuap
TokOepreHKbI3bI Curnaesa TapanblHaH
Kyprizinmi (Aueiktama Hemipi: 01-05/307).
Muxkponpenaparrapasl  paiisingay KPP M® (I
OaceuibiM, 1-Tom) JKammer dapmakonesibk
MaKajlaHblH TajanTapblHa cail opelHIaNAbI [15,
563-6.]. edbopmarusabl 60aapIpMay YIIiH )KaHA
KUHAJFAaH  IIHKI3aT  TIUHEPUH—ATaHOI—CY
(1:1:1) xy#ecinae dbukcanusIavabl. YIriaepma
CyZa TePMUSIIBIK KYMCAapTKaHHAH KEHiH CIUpT—
Cy-TIUIEPUH (1:1:1) KOCITaChIMEH
Marepanusiaabl.  ONTHKANBIK — MOJIIPIIKTI
apTThIpy YIIIH ¢parMeHTTep XJIOpaaTruapar
HeMmece [JIMLEPUH epiTiHaicine
OpHAACTHIPBLIBIII, MIpenapoOBaIb/IbI
KypalgapMeH eki Oeri (amakcHambabl KOHE
a0aKCHaJIbIbI) OoiibIHIIIA QKBIPATBUIIBI.
Anarommsutelk kecinaiiep TOC-2 my3naTKbIn
MUKPOTOMBIH/IA O31pJICHIMN, JKANKBIII IIBIHBI
aCTBIHJAFbl aya KeIMIpUIIKTepI TEePMHUSIIBIK
aiimanapl. MUKPOCKOMUSUIBIK capanTamMa MeH
dorodpukcanms MC-300 (MICROS, Asctpus)
UUQPIBIK ONTUKANBIK >KYHECIH/Ie OPBIHIA b
(ynkeittyt:  x180, x360). Buomerpusuibk
enmeynep Oec ecenik KadTamaHbiMaa (n=5)
xKyprisunin, aepekrep Microsoft Excel xone
STATISTICA 13.3 OarmapiamanapbiHaa
CTaTHCTUKAIBIK OHIe i [16].

3. HoTmxenep

Geum aleppicum eciMIiriHiH aHATOMHUSIIBIK
KYpBUIBIMBIHA ~ JKYPri3UIr€H  3epTTeylepaiH
HOTIKECIH e MHUKPOCKOTIHSUTBIK
INarHOCTHUKAJBIK oenrinepi AHBIKTAJIIbI.
JKaneipakTeiH AQHATOMUSIIBIK ~ KYPBUIBIMBI
JOPCOBEHTApNbIbl THNTI. JKambIpakThIH €Ki
Oerinne Oip KieTKaibl, ¢GopMacel JpTYpIl
KOFApFbl JKOHE TOMEHT1 JMHACPMHUCTEPIEH
KOMKepiireHi Oaiikanasl. JKoraprel anmuaepMucC
KJIETKACHIHBIH MOJIIIepi TOMEHT1 DJIHIEPMHIC
KJICTKAChIHBIH MOJIIIIEPiHE KapaFraH/a yJIFaiFaH.
Temenri snuaepmMuc KieTKachl €Ki OyHipiHeH
KBICBIHKBI, ~ a3/1all  CO3BUIBIHKBI. Y CTBHUIIE
CaHbLIayJaphl KabIPaKThIH TOMEHT1 OeIiriHae
caHbl apTKaH, HETI31HEH TOMEHI1 AMHUAEPMUCTE

(dapmakorescbiHa colikec, Kazakcran SIUIMNTHKANIBIK, AHOMOLMTTIK THITI €KEHJITi
PeciyOmmkacel  DOxosorusi, Teojorus koHe  aHbIKTanmdsel (1,2,3 cypertep).
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1 cyper — Geum aleppicum skarsIparbIHBIH AHATOMHUSUIBIK, KYPBUTBIMBI
1-)xOFapFbl AMHUIEPMUC, 2-TOMEHT] SMUJACPMHUC, Me30(PHILI, S-6TKI3Till MIOK, 6-KcuieMa, 7- Kell
3-OaraHaibl Me30huL, 4-00pnbUIIAK — KIETKAJIBI TpUXOMa, 8-0€3/11 TpruXxoMa.

1-TemeHri auaepmuc, 2-6araraisl Me30(IILI, 3-ayalblK JKoak, 4-0e311i TpuxomMa
2 cyper — Geum aleppicum skanbiparblHbIH aHATOMHUSUTBIK KYPBUTBIMBI

; i?‘g

1- npnoGnact
3 cyper — Geum aleppicum »anbiparbl Me30pHILTIHACTI HAXOTACTTAD

JKambipakThiH eki OeTiHAe KapamalbIM oHE TpHUXOMAalapbIHBIH (hopMackl )KyaHnanrad. besmi
0e3mi  Tpuxomamapel Ty3uireH. KapamaiibiM  TpUXOMaHBIH CaHbI Oip JKOHE KOIKJIETKaJIbI
TPUXOMAJIAPBIHBIH CaHbl JKANBIPAKTBIH YCTIHI1 TpHUXOMara KaparaHna eki ecereH a3 kesnecti (1
OeriHze apTKaH. Kemnknetkanbsl — kecme).
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1 kecre — Geum aleppicum skarbIparblHBIH OHOMETPHSUIBIK KOPCETKIIITEPi

Temenri
SMUICPMUC
KaJBIHLIFBI, MKM

Ne XKoraprst
SMHUIEPMHUC
KaJIBIHABIFBI, MKM

KaJIbIHAbIFbI, MKM

OTKI3rim
IIOKTBIH,
JTUaMeTpi, MKM

Bopnbuinak
Me30(hHILT

CxuiepeHxuMa
KaOBIPFACHIHBIH
KAJIBIHJIBIFBI, MKM

1 16,50 11,00 141,47 117,12 3,33
2 17,10 41,20 160,04 101,25 5,12
3 13,40 35,10 122,34 90,10 4,12
4 11,70 24,10 114,17 112,96 2,42
5 10,10 11,80 145,34 100,22 3,15
Oprama 13,76 £ 2,96 24,64 £13,68 136,67+18,43 104,33+10,54 3,63+1,07
MOH

A,b 1-unnobnact, 2-mapeHxnMa
4 cyper — Geum aleppicum >kanapbIFbIHAaFEl HIXOOIACT KIETKATAPHI

JKambipakThiH HeTi3Ti (POTOCHHTE3Te KaThICATHIH
Oeniri Me30(pUIUT MAapPEeHXMMAChl XJIOPOPHILT

MUTMEHTTEpPIMEH  TOJBIKKaH.  KambIpakThiH
YKOFapFbI JKoHE TOMEHT1 AMUAEPMUC]
apanbIiFbiHAa  OaraHajdbl  JKOHE  OOPIBUIIAK

Me30(UIIT THIFBI3 )KaHaca OpHallacKaH. TeMeHTi
AMUACPMUCKE Kapail 60c OOpIBUIIAK Me30(UIIT
aya >KOJIaKTapbIMEH >KaHaca OTKI3Till IIOKTHIH
MApEHXUMAaChlH KOpIIaid OpHaJacKaHbl aWKbIH
OaifKaypl. OTKI3TINI MOKTHIH YCTIHT1 Oemirinae
CKJIEpECHXUMA WIMTaCHIHBIH KaKITaFbl
KanpinTackan. CKiIepeHXuMa  KIIETKACBIHBIH
apachlHAa CYWBIK KYpaM/bl KONTETEH TOHTEICK
UIMO00IacTTap JKaMbIPAKThIH JKYHKE JKyHeciH
Oaityar, ©TKI3TiII IOKTHIH aCTHIH/Aa OpHAJIACKAH.
OTKI3Till  [MIOK  MaHBIHAAFel  OOPIBUIIAK
Me3opuwuIae  apy3a  Topi3ec Kb
OKcalaaTapbl OalKanapl. OTKI3rim mokTa Oip
Ti30eKTi, 4-5 Karapibl AWaMeTpi YiIFaiiFaH
KCHWJeMa TYTIKTEpl epekile Ke3re Tyceml.

Kcunema TyTiktepin Kopmaii iuamerpi 2-3 ecere
KimripeireH ¢osma TyTikTepijae Oaiikanbl.
Munepanabl 3aTTapasbl TackIMaIIalTHIH
KCUJEeMa »JJIEMEHTTEpPIHIH apachlHIa apHaubl
UAMOONACT  JKaCyIIaJapbIHBIH  KaJIBINTACYhI
epekuie Oalfkanajbl, OyJI ©TKI3TIIl LIOKTaFbl CY
MEH OpraHUKaJbIK 3aTTap TaCBHIMAIIBIHBIH
KApKbIHJBUIBIFBIMEH ~ OalaHbICTBIl  OOJyBI
MYMKiH (4-cyper).

Jlemex, JKarbIpaKThIH
KYPBUIBIMBIHIA TOPLTIK KaCHETTEpiH
AHBIKTAaUTBIH TUarHOCTUKAIBIK Oenrinepi
peTiHIe YCTUBIIE CAHBIHBIH apTyhl, Oip Hemece
KON KJIETKaJbl oHe Oe37[l TpuXoMma CaHBIHBIH
mamMajiaH ThIC KaJIbINTACybl, OTKI3TIII MIOKTAaFbI
UAMOONACT KIJIETKAchl INOFBIPBIHBIH  TY3U1yi
TONBIK J1971en Oonanasl. Me3oduTTi opTara ToH
Me30pHIUIIE XJTOPO(UIT MUTMEHTTEPIHIH apTybl
KOHE ayallblK KOJAKTAapAblH maiina 0oyl
ceKini Oenriiep iy KaabllTacybl, SFHH, 3€pTTEY

AHaTOMMUSAJIBIK
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O0BEKTICI ©CEeTiH OpTaHblH Ccy KophlHbIH Geum  aleppicum  ecimziri  caOarbIHBIH

JKETKUTIKTI 00JTyBIH AQHATOMUSUIBIK ~ aHATOMUSUIBIK KYPBUIBIMBI IIWJIMHAP TIITH/II.

KYPBUIBIMBIHAH HaKTHI Oalikayra Ooma bl CabakThlH CBHIPTBIH Oip KaTapiibl >KaOBIHIBIK
yina snuaepMaMer KeMkepuireH (5 cypem).

'

1-snunepma, 2-anFanikbl KaObIK, 3-03¢K MapeHXUMACHI, 4-UIUO00IACT, S-6TKI3TiI IOK, 6-CKIepEeHXUMA,
7-KeTl KIICTKAJIbI TPUXOMa
5 cyper — Geum aleppicum caGarbIHbIH aHATOMHSLIIBIK, KYPBUTBIMBI

e — I
&y 1 Q.“a’_"g
e

1-cknepeHxuma, 2-uano0macTTap
6 cyper — Geum aleppicum caGarbIHaFsl HIXOOIACT KIETKACHI

Cabarbl LI0K TOpi3al. CabaxtbiH ChIpTKBI  OpTa  (aKTOPJApbIHBIH  OCEpiHEH.
SMHIEPMAChIHAA  KapamailbiM  KOHE Kol  DnuaepMucTe AQHOMOIIUTTI YCTBUIIENEP
KIeTKambl, Oe3mi Tpuxomamap Oaikanasl (9  KajblTacKaH. Cabarbl oip KaTapJibl

cyper). beminreH cekpenmsuiap — KaOBIHABIK JMHJECPMAJaH KOHE OTE€ HO3IK KYTHKYyJIaMEH
WINMAHbIH aCThIHJIAFbl KEHICTIKTEp/IE caKTalaabl. KeMKepiireH (5,6,7,8 cypertep, 2 kecte).

2 kecre — Geum aleppicum cabGarbIHBIH GHOMETPHUSIIBIK KOPCETKIIITEP]

Ne Dnuaepma Anramksl KaObIK CkirepeHxuma OTKI3IIII 0K
KaJTGIHJIBIFBI, MKM MapeHXUMACHIHBIH JKACYIIACBIHBIH JIMaMeTpi, MKM
KaJIbIHJIBIFbI, MKM KaJIBbIHJIBIFbI, MKM
1 14,20 115,41 2,46 90,13
2 14,20 124,87 2,35 92,45
3 21,40 134,57 3,46 88,12
4 23,50 141,54 4,33 91,20
5 17,80 132,45 3,57 89,56
Oprara 18,22+4,37 129,77+9,89 3,2340,82 90,29+1,64
MOH
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A — 1-eTki3rim mok, 2-kcuiema, b — 1-unnobmactrap
7 cyper — Geum aleppicum eTKi3rimr MIOK MaHBIHIAFbI IIAMIBIPAHKEl HAHOOIACT KICTKAIAPHI

1-e3ek mapeHXUMach
8 cyper — Geum aleppicum cabarpIHIAFbI ©3€K MAPEHXUMACHI

1-tpuxoma
9 cyper — A,b - Geum aleppicum Jacq mymiesnepinin GeriHmeri KapamaiibiM jxoHe 6e3/1i Tpuxomanap
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BypeimTeiK koJleHxuMa 3-4 KaTapiibl, KJIETKa
¢dopmacel a3nan oH xak OyHip OeiriHiH imriHe
Kapail uiireH. bypbIITBIK KOJUIEHXHMa 9JIETTE,
KOIDKBUIABIK ~ ©CIMAIKTEpre OepiKTiK KacHeT
oepeni. Komrenxuma kaObIpFachl KaJIbIHIAFaH,
CO3BUIBIHKBI. AMKBIHAIFaH aJTFalIKbl KaObIK 5-6

Karapibl TMapeHXUMaJaH Typajabl. AJFalIKel
KaObIK MapeHXWMa IKYKaprad. XJIOpeHXHMa
Ty3uUnyi epekme Oalkanapl, cebedbi MyHAa

UINO00IAacT KJIETKANaphl OalKalabl. AFaIIKbI
KaOBbIK KJIETKAChl  YJIKeH, >XyKa KaObIpralibl,
JOHTeJIeK-COTMAaKIIA JKOHE TOHTeNIEK MIIIiH/I.
CabakTeiH Heri3ri OeiriH OeJIiriH  OpTabIK
MWIMHIP albIl JKaThlp. OpTanblK IWIHHIP
TUaMeTpl KEeHEHT'eH, OTKI3Till MIOKTaphl alllbIK
OHMKOJITATEePEITbTBI THIITI. AWVKbIHaIFan
OTKI3TIII MIOKTHIH caHbl 16-17. CkilepeHXuMachI
epekie 6-7 katap Ty3im gamerrad. [laperxuma
KaOBIpFachl KajbIHJaraH, (OpMachl OYPBIIITHI,
KeOip KJIeTKalapbhl CO3BUIBIHKBL ~OTKI3rimI
IIOKTBIH ~ apachlHIa  CKJIEpEHXHMa  JKOHE
CKIepe(DUIUPIICHIEH KJICTKAJIaphl OailKabl.
[Tepudepusna y3apThUIFaH KamMOuit
KacymajJlappIMeH  [IEKTEeCeTIH  KIIIKeHTau
dbrosMa  KIETKajgapbl aibll  KaTblp, OHBIH
acTBIHAA KCHJIEMa TYTIKTEpl aWKBIHIAJJIBI.
Kcunema TyTiriHin auaMepi (iaosma TyTiriHeH
2-3 ecere xeHeiireH. @iaodMaHBIH OTKI3IIII
AIIEMEHTTEPl KYKa KaObIpralbl TOpJbL. ©O3ek
coynmenepi onmerre 2-4 Karapiasl  OoJajbl.
CabakThlH ©3€K NapeHXHMachl WAMO00JIACTKA
tonbl. WamoOnact kacymiamapblHAAa OpTEKTI
OPracTHKANBIK 3arTap (HEMece CeKpPETOPJIBIK
OHIMJIEp) KUHaKTaNFaH (5, 6, 7, 8-cyperrep).

4. TankpLiay

XKyprizinren aHatoMUsUTBIK 3epTreyiep Geum
aleppicum Jacq eciMairiHiH JKambIpaFrbl MEH
cabarpIHIA Oipkarap allKbIH
MUKPOJIUArHOCTUKAIBIK, Oenrinepain
KaJIBINITACATBIHBIH ~ KOpCeTTi.  JKambIpaKThiH
JOPCOBEHTPANIBJBI ~ TUMNTI  OOMYyBl  KOHE
Me3opmuiaiH  OaraHaimbl  JKOHE  OOPIBUIIAK
KabaTrTrapra alKbIH JKIKTeTyl OyJl eCIMAIKTIH
KapBIKKa OEHIM/IEITEeH KIaCCUKAIBIK Me30(PHUTTI
KYPBUIBIMFA KATAaThIHBIH AQMinaeiail. Koraprbl
SNUACPMUC JKaCyIIANAPBIHBIH Ipijiey OOIyBI
KOHE TOMEHI1 DJIHJIEPMHUCTE YCThUIEIEPAIH
KeOIpeK MIOFBIpJIaHybl TPAHCIUpAIMs MEH Ta3
alMacy  TpoLecTepiHiH  TeMeHri  Oerte
KApKBIH/IBI KYPETIHIH KOPCETTI. AHOMOITUTTIK
TUMTI YCThHUIENEPAiH OackiM OOMybl TYPAIH

TaKCOHOMUSITBIK €PEKIIENICNIKTEPIH HAKThUIayFa
MYMKIHJIK Oepei.

TpuxomanapbIH eki 0eTTe Je Ke3jecyi, acipece
OJIApBIH XKOFAPFbI SIHIEPMUCTE KOOIpEK OOITYBI
OCIMIIKTIH KOPFAHBIIITHIK YXOHE CEKPETOPJIBIK
KBI3METIHIH JKOFapFbl JCHIEHE JJTaMbIFAaHBIH
ounmipei. Besni TPUXOMaJIAPIbIH
CAJIBICTBIPMAIIBI  TypZle a3 OONybl ©CIMIIKTIH
0eJIiI MBIFAPYIIbl (CEKPETOPIBIK) KbI3METI TEK
OeTKi KypbUIBIMIApMEH FaHa IIEKTEIMEH,
HETi31HeH 1K ynanapaars! (uaunobaactap MeH
MapeHXUMAIAFbl) CEKpeTTepAiIH
KUHAKTATYBIMECH OallJIaHBICTHI €KEeHIH
Kepcereni. by epekmienik 3epTTeNreH oCciMIIiK
MYIIEJEepiHiH  ©31HIIK  MHKPOCTPYKTYPAJbIK
KOHE META0ONMKAIBIK OeHiMaeny KpUTEpHii
00JIBIIT TaObLUIABL.

Me3zodumn KYpaJbIMbIHIA OaifKayFan
uauo0IacT  KICTKalmapbl ~ MEH  KaJbIHH
OKCaJIaThIHBIH Tpy3anapsel 3aT anMacy
OHIMJIEPIHIH JKMHAKTAIybIMEH OailJlaHBICTHI.
Ocipece OTKI3TIITIK LIOK MaHbIHA
UAMOOIACTTAP/IBIH  [IOFBIPJIAHYbl MHHEPAJIJIbI
KOHE  OpTraHMKAIBIK  3aTTapAblH  OelceH i
TaChIMAJIJIAHYbI aliMakTapbIMEH TIKEJIeH
OaiimaHpIcThl  ekeHiH  kepcerTi.  Kcuimema

TYTIKTEpiHIH 1pi JuaMeTpii OOdybl cy MeH
MUHEpaJIbIH OeICeH Il KO3FaBICHIH JdJeNaece,
(GI10’MaHBIH  CaNBICTBIPMAJIBl  TYPJE JKIHIIIKE
OOJIyBl OpPTaHUKAJBIK 3aTTApIbIH OarbITTAJIFaH
TackIMajblHa OeiiMIeNTreHiH KopceTeIi.

XKaxce JaMbIFaH CKJIEpEHXUMA MEH
KOJUIEHXMMa OCIMIIKKE MEXaHUKAIbIK OepiKTiK
Oepeni, Oyl KOIDKBUIABIK OCIMIIKTEPre ToH.
Cabak KYPbUIBIMBIH/IAF b uanoo6IacT
JKacyllaJapblHbIH KOFapbl JKULIIT OyJ1 MylIesae
OPTEKTI KacyllanbIK KOCBIHIBUIAPAbIH OenceH i
KUHAKTAJATBIHBIH Jonenaeini. byn nmepekrep
JKarbIpak MeH cabakThl OipTyTac JOPLTiK ©CIMIIIK
IUKI3aThl  PeTiHAEe  HUACHTU(UKAIUSIAYIBIH
(apMaKOTHOCTUKAJIBIK KYH/ABUIBIFBIH apTThIpa
Tycenl.

XKanmer anranna, anbiHFaH HoTHXKenep Geum
aleppicum Jacq. eciMAiriHiH aHATOMHMSIIBIK
KYpbUIBIMBI ~ OO#bIHIIA  Me30pHUTTI  opTa
JKaFIaiapeiHa OeiMICNTeHIH, COHIaii-aK OHbIH
yInanapbiHaa ©31HJIIK CEKPETOPJIBIK
KYPBUIBIMIAPBIH ~ JTAMBIFAHBIH  KOPCETE/I.
AHBIKTaIFaH TYPaKThl MHUKPOCTPYKTYPaJIbIK
oenruiep (YCTbHUIENIK anmapaTThlH KYPbUIbIMBI,
TpUXOMaJIap.IbIH TYPJILIIT, KaJbIHi
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OKCaJaThIHBIH Jpy3ajapbl MEH HAH00JacT
KaCcylallapblHbIH  JIOKAJTU3alHUACH)  ©CIMIIIK
IIMKI3aTBIHBIH TYIHYCKAJIBUIBIFBIH aHBIKTAY/Ia,
OHBI WJCHTU(UKAIMIAY MEH (apMaKOEesIIbIK
CTaHJapTTay/la  CEHIMJI  JHArHOCTUKAJIBIK
KPUTEPHISIep peTiHAe Mai1anaHbluTybl MyMKiH.
5. KopbITBIHABI

Geum aleppicum Jacq eciMAiriHiH >KaIbIparsl
MEH cabaFblHA JKYPTi3LIT€H aHaTOMUSIIBIK-
OMOMETPHSUIBIK Tayijay OapbICBIHIA OJIApJAbIH
MUKPOCKOTHUSIIBIK JMAarHOCTUKAJBIK Oenriiepi
AHBIKTAJIBL: JKAIMBIPAKTHIH JOPCOBEHTAPIIB/IBI
KYPBUIBIMBI aKbIH/IAJIBIT, KOFAPFBI SMUICPMHUC
KaJbIHIbIFBI 13,76£2,96  MKM,  TOMeEHT1
snuaepmuc 24,64 +£13,68 MM, an OOpIbUIIAK
me3odmut kabarer 136,67+18,43 MKM Kypajsr;

ycTeunenepaid canbl — 80). XKampipak neH cabax
OeTiHIe KapamaibIM >KoHE Oe3/l Tpuxomalap
HaKTBUIAHBIN, OTKI3TIII IIOKTAp MAaHBIH/A,
QIIFaIKpl KAOBIK TICH ©3€K MapeHXHMAaChIH/IA
KaJIBIIMA OKCaJaTBhIHBIH JApy3ajapbl MEH 1pi
UIMO00NMacT  JKaCyIANAPBIHBIH  IIOFBIPJIAHY
3aHIBLIBIKTAPBI QI ICH ], CabaKThIH
KOJIJICHEH KeCIHIICIHEeH MWJIUHAP MINNHII 10K
TOPI3MI KYpbUIbIC OalKalabl: OHBIH JIUIAEpMa
KaJIbIHABIFEl 18,22+4,37 MKM, aarallikKbl KaOBIK

napenxumacel  129,77+£9,89 mMkM, an opTayiblK
IUJIAHIPACT] 16-17 IaHa aIIbIK
OMKOJUTIaTePaIbIbl OTKI3IiII IIOKTapIbIH

oprama guamerpi 90,29+1,64 MKM (CBIPTKBI
JKarblHaH KaObIprachl 3,2340,82 MKM OoJiaThIH
6—7 Karapibl CKJIEpEHXMMaMeH OEKITiJIreH)

yCThHIIENEP HEri3iHeH TOMEHT1 OeTTe eKEeHl  CTaTUCTHKAJIBIK  TYPFBIAAH  HAKThI
AIUTUNITUKAIBIK MIIIHI] )KOHEe aHOMOITUTTI TUITI  KOPCETLIII.
Oonbin  opHamackan (1 MM? ayJIaHaFbl
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OHPEJEJIEHUE COCTABA BUOJIOI'MYECKU AKTHMBHBIX BEIIIECTB TPABbBI
MEJINCCBI JIEKAPCTBEHHOU, KYJIbBTUBUPYEMOU B MECTHOCTAX
KACKACY 1 bIHTBIMAK

Opbindacaposa K.K. 1, Paxmanosa I'.C. !, Typcy6exosab.U. ?, [lepuedexona P.K. 13
Y40 «FOxcno-Kasaxcmanckas meouyunckas akademusy, 2. Llvivkenm, Pecnybnuxa Kaszaxcman.
2[0ocno-Kasaxcmanckuii ynusepcumem umenu M.Ayezoea, 2. LLIvivkenm, Pecnybnuxa Kasaxcman.
SMearcoynapoonwiii kazaxcrko-mypeyxuti ynusepcumem umenu Xooxcu Axmeda Scaeu,
2. Typrecman, Pecnybnurxa Kaszaxcman

BBenenne: Memucca nexkapctBennas (Melissa officinalis) akTHBHO NpHMEHsIETCS B KJIACCHYSCKOW M COBPEMEHHOM
MEIUIIMHCKON MPAaKTHUKE Oaromaps BEIPAKCHHOMY TEPANeBTHUSCKOMY TIOTCHIINATY, BKIFOUAIOIIEMY YCIIOKanBaIOIIHHT,
AQHTHOKCHUIAHTHBIA, aHTUMHUKPOOHBI ¥ TPOTHUBOBHUPYCHBIH d(dekTsr. [Ipm STOM cTeneHp S(PPEKTHBHOCTH U
0€301acHOCTH CPEJICTB, CO3JaHHBIX Ha ©€ OCHOBE, BO MHOI'OM OOYCIOBJEHA TOYHBIM [OHUMAaHHEM XHMHYECKOM
CTPYKTYPBl M YPOBHSI KOHIIEHTpAalMK OMOAKTUBHBIX coenuHeHHi. Ha ¢oHe pacrymiero crpoca Ha (UTOTEpanuio U
MIPUPOJTHBIE MCTOYHUKU aKTHBHBIX BEIIECTB, MCCIEIOBAHME XMMHUYECKOTO MPO(UIS MENUCChl COXPaHSET BBICOKYIO
aKTyaJsbHOCTh. KpoMe Toro, cyliecTBeHHbIe reorpaduueckie U SKOJOTMYEeCKUE BapHallid B COCTAaBE PACTHUTEIHHOTO
CBIPbsl AMKTYIOT HEOOXOJMMOCTh 00Jiee TIIATEJLHOIO aHallu3a BIHMSHUS BHEUIHUX YCIOBHH Ha KOHLEHTPAIMIO TaKHX
Ba)XHBIX KOMIIOHEHTOB, KaK d(UpHBIC Macia, (IIaBOHOUIBI U (PCHOIBEHBIC KUCIIOTHI.

Hens: [IpoBecTn cpaBHUTENBHBINA aHATN3 XUMHYECKOTO COCTABA OMOJIOTUYECKH AKTUBHBIX BEIIECTB TPABHI MEJHCCHI
nekapcreerHoi (Melissa officinalis), kynbTuBUpyemoit B MecTHOCTX Kackacy u blaTbiMak B TypkecTaHCKOM 00IaCTH.
Mertoabi: OOBEKTOM H3YUCHUS CITY)KIIIA HaI3eMHAS 9acTh JICKapCTBCHHOW MEJIFICCHI, BRIPAIIEHHON U COOpaHHOH B HIOHE
2024 roma BO Bpems nBeTeHHUs Ha Tepputopusx Kackacy m blaTeiMak (TypkectaHckas oOmacts). [y BBIJACICHUS H
UACHTU(DUKAIIMYA OHOJIOTUIECKN aKTHBHBIX KOMIIOHCHTOB NMPUMEHSUIHCH XUMUYECKUE PEaKIUH, IePraHOMETPHS, aHAIIN3
Ha PaJMOHYKIH/bI, TazoBas xpomatorpadus-macc-criekrpomerpus (I'’X-MC) u BbICOKOI(HEKTUBHAS KUIIKOCTHAS
xpomarorpadus (BOXKX). [laHHble METO/IbI MO3BOJIMIN OOHAPYKUTh KIIFOUEBBIE BELIECTBA, TAKNE KaK d(UpPHbIE Macla,
(y1aBOHOW/IBI U THIPOJM3YeMble TaHWHBL VlcciieoBaHHEe aKTHBHBIX COCAMHEHHI MPOBOAMIOCH B COOTBETCTBUH C
METOJIMKaMH, N3J10KeHHbIMU B ['ocynapcTBenHoi hapmakonee Pecriyonuku Kazaxcran (tomsi [ u I11).

PesyabTaTsl: B nmporecce nccnenoBaHus SKCTPAKTUBHBIX KOMIIOHEHTOB MEJHCCHI JIEKapCTBEHHOM, TPOU3pacTaromeii B
paifonax Kackacy u blHTbIMak, ObUl ycTaHOBIEH Haubosee d(PEKTUBHBIA HKCTPAreHT sl YCIOBUH OJHOKPATHOW U
IBYKpaTHOM SKcTpakunu. KauecTBEHHBI aHaNW3 BBIIBAJI HAIWYHE B CHIphe I(QUPHBIX Maceld, (IaBOHOWAOB U
OyOWITBHBIX CcOeNWHCHHU. JIJI KOJWYECTBEHHOH OIEHKH THIPONHU3YEMBIX JyOWIBHBIX BEIIECTB TPHMEHSIICS
MIEPraHOMETPHUYCCKUI METOM, a COCTaB (PHUPHBIX Macel OMPEACIIIICS ¢ MOMOIIBI0 Ta30KUAKOCTHON Xpomarorpaduu-
macc-cnektpomerpun (I'X-MC). Conepxanue (IaBOHOUIOB B TPABSHICTOW YacTH PACTCHUS OBLIO M3MEPEHO METOIOM
BbICOKO3(ppekTBHON KUAKOCTHOH xpomartorpaduu (BDIXKX). Kpome TOro, ObuM NpOBEACHBI 3aMephl YPOBHS
PaZANOHYKIMOB Kak B 00pa3nax TPaBbl, TaK M B TOYBEHHBIX MP00axX M3 YKa3aHHBIX PETHOHOB.

OOcyskneHne. TIPOBEJCHHBIC HCCIEAOBAHMS TOATBEPAMWIN BBICOKMH TMOTEHIMAT MENHCCHl  JIEKapCTBEHHOMH,
BhIpaluBaeMoii B MectHocTsix Kackacy n bIHThIMAaKk, Kak MCTOYHHUKA IIEHHBIX OMOJIOTMYECKH aKTHBHBIX KOMIIOHEHTOB.
Ananmn3 0O0pa3loB BBIABWI TPHUCYTCTBHE JSUPHBIX Maces, (IABOHOWJIOB W TAHWHOB, HPU 3TOM HAMIYUIIyIO
3¢ HEKTHBHOCTD HKCTPAKIUH obecnednt 70-TpOLeHTHBIN STHIOBBIA CIIUPT MPH MTPOBEACHUH MPOIEAYPHI IBAKIHI.

Y CcTaHOBIIEHO, YTO HKOJIOTO-TeorpauIeckne yCIOBHS MPOU3PACTAHHS B IEPBYIO OUEPEIh ONPEICNIAIOT KOTHIECTBEHHBIE
TIOKa3aTeJM OT/ENBHBIX COeMHEHUH. B yacTHOCTH, KOHIIEHTpaIysl JyOWIBHBIX BELIECTB OKa3ajach BBIIIE B CHIPbE M3
Kackacy (4,22%) mo cpaBHenuto ¢ blateivakom (3,16%). [lomoOHasi 3aKOHOMEPHOCTH TPOCIECKUBACTCS W JUIS
(hI1aBOHOMIHOTO KOMIUIEKCA, B TOM YHCIIe KBEPIIETHHA, COJIepKaHHe KOTOPOTIO TAK)KE MPEBBIIIAJI0 MoKa3aTeln oopasia
u3 bluThiMaka.

XpomaTo-Macc-ClieKTPOMETPHUECKOe  MCCiIeZoBaHWEe  3(GUPHBIX ~ Maceld  MPOJEMOHCTPHUPOBAIO  WICHTUYHBIH
Ka4eCTBEHHBII COCTaB B 00eMX BBIOOpKaxX. JIOMHHHPYIONIMMHU BEIIECTBAMH CTAJIN O-T€PIIMOJIEH, Y-TepIHUHEH, (+)-4-
KapeH W D-JIMMOHEH, YTO YKa3bIBaeT Ha YCTOMYMBOCTH XMMHUYECKOTO MHPOQWIS pPACTeHHS K BapHalnsiM MecTa
KYJIbTUBUPOBAHHUSL.

JlaHHBIE TIO PAAMOIKOIOTUIECKOI 0€30IMaCHOCTH CBUETEIHCTBYIOT O TOM, UTO y/eJIbHAs aKTUBHOCTh PAAHOHYKIH/IOB 1
HMHTETPATbHBIA WHAEKC PAJHOAKTUBHOCTH HAXOMATCS B MpEJeNaXx HOPMBI M HE MPEBBIIIAIOT €CTECTBEHHOTO (POHOBOTO
YpOBHSL.

CremoBarenbHO, Teorpaduyeckoe MPOUCXOKACHUE CHIPhS CYIIECTBEHHO BIHMSET HA KOHIICHTPAIIMIO OHMOJIOTHYECKH
aKTHBHBIX BEIECTB, B TO BPEMsI KaK MX Ka4eCTBEHHBIN HA0Op OCTAaeTCs HEU3MEHHBIM.
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3akmrouenue: IlomydeHHBIE pe3ynbTaThl SIBISIFOTCS OCHOBAaHMEM JUIS PACHIMPEHUS CHIPHEBOM 0a3bl MEIHCCHI
JIEKapCTBEHHOU.

KaioueBble ciioBa: Menicca JieKapCTBEHHAs!, SKCTPAKTUBHBIC BEIIECTBA, OMOIOTHYECKH aKTHBHBIC BEIECTBA, d(UPHEIC
Maclia, KaueCTBeHHBIe peakiun, paguonykauasl, ' X-MC, BOXX.

THE DETERMINATION OF THE COMPOSITION OF BIOLOGICALLY ACTIVE
SUBSTANCES IN THE HERB OF LEMON BALM (MELISSA OFFICINALIS), CULTIVATED
IN THE REGIONS OF KASKASU AND INTYMAK

K.K. Orynbasarova', G.S. Rakhmanova', B.I. Tursubekova?, R.K. Pernebekova'?
1JSC «South Kazakhstan Medical Academy», Shymkent, Republic of Kazakhsta
2 M. Auezov South Kazakhstan University, Shymkent, Republic of Kazakhstan
3Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkestan, Republic of Kazakhstan

Introduction. Lemon balm (Melissa officinalis) is widely used in traditional and modern medicine due to its therapeutic
properties, such as sedative, antioxidant, antimicrobial, and antiviral effects. However, the effectiveness and safety of
using preparations based on it directly depend on the knowledge of its chemical composition and the concentration of
biologically active substances. Given the growing interest in phytotherapy and natural sources of biologically active
compounds, the study of the chemical composition of lemon balm remains highly relevant. Moreover, the presence of
significant regional and ecological differences in the composition of plant raw materials requires a deeper study of the
impact of environmental factors on the content of key components, such as essential oils, flavonoids, and phenolic acids.
Objective: The goal of the research is a comparative analysis of the chemical composition of biologically active
substances in the herb of lemon balm (Melissa officinalis) cultivated in the regions of Kaskasu and Intymak in the
Turkestan region.

Methods. The aerial parts of Melissa officinalis cultivated and collected during the flowering period in June 2024 from
the Kaskasu and Yntymak areas of the Turkestan region were used as the object of the study.

The following methods were applied for the isolation and determination of biologically active substances: chemical
identification reactions, permanganometric analysis, radionuclide determination, gas chromatography—mass spectrometry
(GC-MS), and high-performance liquid chromatography (HPLC). These approaches made it possible to identify the main
active compounds, including essential oils, flavonoids, and hydrolyzable tannins.

The methods described in Volumes | and 111 of the State Pharmacopoeia of the Republic of Kazakhstan were used for the
identification of biologically active compounds.

Results. During the determination of extractive substances, the optimal extractant for Melissa officinalis cultivated in the
Kaskasu and Yntymak areas was identified under both single and double extraction conditions.

Qualitative reactions revealed the presence of the following biologically active substances: essential oils, flavonoids, and
tannins. Essential oils were identified by qualitative reactions, while the quantitative content of hydrolyzable tannins was
determined using the permanganometric method. In addition, the quantitative composition of essential oils was analyzed
by gas chromatography—mass spectrometry (GC-MS).

The quantitative content of flavonoids in Melissa officinalis herb was determined by high-performance liquid
chromatography (HPLC). Furthermore, radionuclide content was assessed both in the plant material and in the soils of
the Kaskasu and Yntymak areas.

Discussion: The results of the study demonstrated that Melissa officinalis herb cultivated in the Kaskasu and Yntymak
regions is a promising source of biologically active substances. Essential oils, flavonoids, and tannins were identified in
the investigated samples, while 70% ethanol was found to be the most effective extractant under double extraction
conditions.

It was established that growing conditions mainly affect the quantitative content of individual compounds. The tannin
content in the Kaskasu sample was 4.22%, whereas in the Yntymak sample it was 3.16%. A similar trend was observed
for flavonoids, including quercetin, the content of which was higher in the Kaskasu sample.

GC-MS analysis of essential oils revealed a similar qualitative composition in both samples. The main components were
a-terpinolene, y-terpinene, (+)-4-carene, and D-limonene, indicating the stability of the chemical profile of Melissa
officinalis regardless of the cultivation area.

The radionuclide analysis showed that the specific activity of the investigated radionuclides and the integral radioactivity
index did not exceed the permissible natural background levels.

Thus, the cultivation area mainly influences the quantitative content of biologically active substances, whereas their
qualitative composition remains relatively stable.

Conclusions. The obtained results provide a basis for expanding the raw material base of lemon balm.

Keywords: Melissa officinalis, extractive substances, biologically active substances, essential oils, qualitative reactions,
radionuclides, GC-MS, HPLC.
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KACKACY JXXOHE bIHTBIMAK AUMAKTAPBIHIA MSJIEHI ©CIPIJII'EH J9PIIIK
MEJIMCCA HIOBIHIH BUOJIOI' MAJIBIK BEJICEH/II
3ATTAPBIHbBIH K¥PAMBIH AHBIKTAY

Ymaposa /I.A. ', Opsinbacaposa K.K. ', PaxmanoBa I'.C. ',
Typcybexosa B.1. 2, Ilepuedexona P.K. 13

! «Oymycmik Kasaxcman meouyuna akademuscory AK, lvinkenm K., Kazaxcman Pecnyonauxacei.
2 M. Oye306 amvindasvl Oymycmik Kazaxcman ynusepcumemi, [llvimkenm ., Kasaxcman Pecnybnukacet.
SKoowca Axmem Hcayu amvinoasul Xanwikapanvlk Ka3ak-mypik yHueepcumemi,
Typxecman K., Kasaxcman Pecnybauxacut

Kipicnme. [lopimik wmemmcca (Melissa officinalis) 3 TepameBTiK KacweTTepi, MbICATBl, THIHBIIITAHIBIPATHIH,
AHTUOKCHJIAHTTHIK, aHTUMUKPOOTBIK KaHE BUPYCKa KapChl 9PEKET €Tyl apKachlHa JOCTYPIIi )KOHE 3aMaHayH MeIUIMHA A
KEHIHeH KoJIIaHbUIazbl. Anaia, OHBIH Heri3iHje NalblHAaNFaH MpenaparTapAblH THIMALIIT MeH Kayinci3airi Tikeiaen
XUMUSUTBIK KYPaMBIH JKoHE OHOJIOTHSUTBIK O€JICeH I 3aTTap IbIH KOHIIEHTpaUsChIH Oiiyre OainansicTel. @uToTepanusra
JKOHEe TaOWFU OWOJOTHSUIBIK OeNCeH/I KOCBUIBICTAPbIH KO3AEpiHe KbI3bIFYIIBUIBIKTHIH apTyblH €CKepe OTBIPHII,
MEIIUCCaHbIH XUMMSUIBIK KYpaMbIH 3€pTTE€y ©Te MaHbI3JIbl 0oJbIn TaObutaabl. COHBIMEH KaTap, ©CIMAIK IIHKi3aThl
KYpaMbIHJaFbl aiiTapJbIKTall alMaKThIK )KOHE SKOJIOT MSUIBIK aifbIpMalIbUTBIKTap KOpIIaFaH opTa (haKkTopIapbIHbIH HEri3ri
KOMITOHEHTTEPTE, MBICAJIBI, 3(PHUP MaiIapbl, (IIaBOHOUATAP >KOHE (EHO KBIIIKbUIAAPBIHA 9CEPIH TEPEHIPEK 3epTTey i
Tajaln eTexi.

Makcartbl — Typkicran obnpickiHAarsl Kackacy xone bIHTBIMak aiiMakTapblHIa ©CIpIreH Menncca TOpiliK MmeOiHiH
OMOOTHSUITBIK OEJICEeH Ii 3aTTapbIHBIH XUMUSUIBIK KYPaMbIH CAJIbICTBIPMAIIBI TAJIIAY JKacay.

Iaicrep. 3eprrey HeicaHb peTiHae 2024 >XbUTABH MaychIM aibIHAA TYIAeY kKeseHinae Typkicran oOmbichiHBIH Kackacy
xoHe bIHThIMaK afiMakTapbIH/Ia ©CIPIIIIN )KUHAFaH ASPUIIK MEJIMCCAHbIH )KepYyCTi 0eJiri naiananeuiasl. BHOMOrusbiK
OeJICeH/ I 3aTTap Akl OO ajly KOHE OJIAP/IBIH KYPAMbIH aHBIKTay OapbIChIHIA KEJeCl dicTep KOJIAHBLIAbI: XUMUSIIBIK
UACHTU(DUKAIMSIIBIK PEaKIHsiiap, MEPraHOMETPHSIIBIK TaJIay dIiCi, paJMOHYKIUATEPIiH Memepin anbikray, [ X-MC
wone XKDCX. Artanran Tocinmep 3¢up Maitnapsl, (IaBOHOUATADP JKOHE THIPOJM3ACHETIH WK 3aTTap CUSKTHI HETi3rl
OeiceH/li KOMIIOHEHTTEP/II aHbIKTayFa MYMKIHAIK Oepni. buonorusuibik OenceHal KochuiblcTapAbl aHbIKTay yurH KP
MewmiiekeTTik papmakonesicbinbiy I sxone I ToMaapeIHbIH omicTeMeNepl KOIAaHBLIIIBL.

Hormxkenep. OKcTpakTHBTI 3aTTap/bl aHBIKTAY OapbIchiHIa Kackacy skoHe bIHThIMAK aliMaKkTapbIHAA ©CIpiIreH Japitik
MeJHCca YIIiH 0ip PeTTiK XKoHE €Ki PETTIK AKCTPAKIIHS Ke3iH/Ie OHTAWIIBI IKCTPAreHT aHBIKTANAB. CamaiblK peakuusiap
KYPTi3y HOTHKECIHAE Kelleci OMOJOTHSUTBIK OeJICEeH/l 3aTTap aHBIKTAIIBL: d(Up Mainapsl, (IaBOHOUATAD XKOHE WK
3artap. Ddup Maimapsl camanblK peakIysIap apKbUIBl aHBIKTAJABI, aj THAPOJIM3AEHETIH WIIK 3aTTapIblH CaHIBIK
MeJIIepi MepMaHraHOMETPHAIBIK dficrieH Oenrinenni. CoHbIMEH Kartap, 3GHup MainapbiHbIH caHIbIK Kypamsl [ X-MC
omiciMeH aHBIKTANmbBL. Jlopimik Menmcca meOiHmeri (aaBoHOMATApHBIH caHAslk Memmepi KOCX omici apKpuIbl
seprrenni. Conpaii-ak Kackacy oHe blHThIMaK aliMakTapblHIArbl TONBIPAK II€H OCIMAIK IIWKi3aThIHJAFbI
PaIVOHYKIMATEPIIH MOJIIEPiH aHbIKTay OOMBIHINA )KYMBICTAP XKYPri3iyii.

Tankpuiay: 3eprrey HoTmkenepi Kackacy sxone blureiMak aiimMakrapbiama ecipinred Melissa officinalis 1me0iniy
OMOJIOTHSUTBIK OEJICeHl 3aTTaplblH MEPCHEeKTHBANIBI KO3l eKeHIH KepceTTi. 3epTTelireH yiriuiepaeH 3dup maiinapsl,
(1aBoHOUATAp KOHE WIIIK 3aTTap aHBIKTAJBI, ajl €Ki PETTIK IKCTPaKIUsA Ke3iHAe eH THIMIi dKkcTpareHt petinae 70%
STHJI CIUPTI OENTiICHII.

Ocy xarzaiinapsl JKEKeJIereH KOCBUIBICTAp/IbIH CaHIBIK KYpaMblHa alTapibIKTall ocep eTeTiHi aHblKTanipl. Kackacy
yJIriciHzeri uitik 3aTTapasiH Memmepi 4,22%, an blareiMax yiricinae 3,16% xypanst. Ocsinaait ypaic gpiaaBoronarapaa,
COHBIH IMIHJE KBEPIECTHHAE ¢ OaiiKabl, OHBIH Memepi Kackacy ynriciHae »Korapbl OOJIBL.

Oc¢up maitnapeiasly ['X-MC tangaysl eki yITiHIH canayiblK KypaMbl yKcac eKeHiH kepcerTi. Herisri kommoHeHTTEp
peTiHze O-TepIHOJIeH, Y-TepIHHEH, (+)-4-KapeH jkoHe D-TMMOHEH aHBIKTANbI, OyJl ©CIMIIKTIH XUMHUSUIBIK TpoduIi
ecipy aliMarbIHa TOYeJICi3 CaTBICTRIPMAIBI TYPAE TYPAKTHl €KeHIH T i,

Pagmonyknuarepai aHBIKTAy HOTIDKENEpl 3epTTEeAreH HYKIUATEPAiH MEHIIIKTI OeNCeHMiNiri MeH WHTEeTpalibl
PaANOaKTHUBTIK MHAEKCI TAOMFU (POHHBIH PYKCAT ETIITEeH JACHIeliHeH aCIalThIHBIH KOPCETTI.

Ocrunaiimia, ecipy aiiMarsl HETi31HEH OMOJOTHSIIBIK OCJICeHIII 3aTTapAbIH CaHABIK KypaMbIHA ocep eTeli, ajl OJapAbIH
carnaiblK KypaMbl CabICTBIPMAIIbl TYPAE TYPAKThI OOJIBIN KaJla/ibl.

KopbIThIHABI. ATTBIHFAH HOTHXKEIIEP MeTTucca JOpTiK Mme0iHiH mrKi3aT 0a3aCchblH KEHEUTY YIIIiH HEeTi3 00BN TaObIIaab.
Tyiiinai ce3nep: nopinmik Menncca, SKCTPAKTHBTI 3aTTap, OMOJOTHSIBIK OelceHal 3arTap, 3Hp Maiiuapsl, camaibiK
peaxuusnap, paguonyknuarep, I’ X-MC, BOXX.

BBenenue. COBpeMCHHaSI MCIUIMHA YACIACT Lamiaceae), W3BECTHBIN CBOUM OorateIM

3HAYUTEIIbHOE  BHHMMaHHE  pa3paboTKe U  CoJepiKaHUuEeM (beHONbHBIX COEJIMHEHUH,
MHTETPAalUN HOBBIX JICKAPCTBEHHBIX CPEJICTB TEPHEHOMAOB M JAPYIMX  OHMOJIOTHYECKH
pacTuUTeNbHOro MnpoucxoxiaeHus. Cpenum HHMX — aKTUBHBIX KOMITIOHEHTOB. Menucca

BBIJICIISIETCST  POJI Melissa (cemeiicTBO  NEKapCTBEHHAs, MPOM3PACTAIONIAs B YMEPEHHO
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TEIUIBIX M Tpomnuueckux 30Hax CeBepHOI
Amepuku, As3unm u Adpuka, a TaKxKe
KyJIbTUBHpPYEMasl B psJE€ PErMOHOB, BKIIOYAs
Kpeim, KaBkaz u Cpennioro A3suio, sBIsSETCS
[IEHHBIM  WCTOYHUKOM  d3¢dupHOro  Mmacna
(OCHOBHBIE KOMIIOHEHTHI: IUTPOHEIIIAN, TUMOII,
UTpanb, B-kapuoduiieH), GeHOIBHBIX KUCIIOT,
(1aBOHOUIOB, TyOMJIBHBIX BEIIECTB, BUTAMHUHA
C 1 MuUHEpaJbHBIX 71eMeHToB [1,2,3].

Ee  TepameBTMyeckuMii ~ TOTEHUHAT  YXKe
peanu3oBaH B psjue  (uUTONpenapatoB U
KOMOMHHPOBAHHBIX JIEKAPCTBEHHBIX CPEJCTB,
takux kak HoBo-Ilaccur, Ilepcen u Jlopmuriant

[4,5].

OUTOXMMHUYECKU aHaJIu3 BBISIBUJ B MEJIHCCE
JeTy4ne COeIMHEHUS, TPUTEPICHOUIBI,
(eHONbHBIC ~ KHUCIOTBI W ()IIABOHOM/IBI.
Okcrpaktel Melissa officinalis reMoHCTpUpYIOT
TUPOKUN CIIEKTp (hapMaKoJIOTHIECKOM
aKTUBHOCTH, BKJIOYash  aHKCHOJIHTHYECKOE,
MIPOTUBOBUPYCHOE, CIa3MOJINTUIECKOC,
AHTHOKCHJIAaHTHOE M HEHPONPOTEKTOPHOE

neiicteue. [Ipennonaraercs, 4ro 3TH 3 EKTHI
00YCIIOBJIEHBI UHTUOUPOBaHUEM
ALETUIIXOJIMHICTEPa3hl u MOAYJISIHAEH
xonmuHepruuecknx u I'’AMK-A-penentopos [6-
12[.
B uacTHOCTH, YyCTaHOBIEHO, 4YTO OKCTPAaKT
Menucchl 3(G(EKTUBHO CHIDKAECT TIPOSBIICHUS
TPEBOKHOTO U JECTNPECCUBHOIO IOBEIEHUS,
YMEHbBIIAET  OKHCIUTENIBbHBI  cTpecc U
OKa3bIBaeT KapJUONpPOTEKTOpHOE aercTBue[13].
Ha ocHoBe aHanmm3a JMTEpaTypHBIX
JAHHBIX BIIEPBbIE B YCIOBUSAX MECTHOCTEH
Kackacy u bluteiMak TypkecraHckoil oGmacTu
MIPOBEICHBI UCCIIEIOBaHUS 1o
KYJIbTUBUPOBAaHUIO MEJUCCHl JIEKAPCTBEHHOU
(Melissa officinalis L.).
Hay4ynas HoBU3HA. BBINIOJIHEH CPaBHUTEIIBHBIN
aHaJIn3 KaueCTBEHHBIX nokaszaresen
JIEKapCTBEHHOI'O  PAaCTUTENIBHOTO  ChIpbd U
coJiep>KaHusi OMOJIOrMYECKH aKTHBHBIX BEIIECTB.
VY CTaHOBIIEHO BIUSHUE 3KOJOTHYECKUX YCIOBHUM
UCCIIETyeMbIX TEppPUTOpHIl Ha (opMHupoBaHHE
KaueCTBEHHOIO0  COCTaBa M HAKOIUIEHUE
OMOJOTMYECKH  aKTHBHBIX  COEAUHEHHHA B
PacTUTEIBLHOM ChIPBE.
Heap Hamero uccienoBaHus - CPaBHUTEIbHBIN
aHaJIM3 XUMHUYECKOTO0 COCTaBa OHMOJIOTMYECKH

KyJbTUBHpYeMOl B MecTHOCTAX Kackacy u
blaTeimak B TypkecTaHcKoi 001acTH.

Marepuansl u  Meroabl. B kauectBe
9KCIIEPUMEHTAJILHOTO MaTepHuajia BbICTYIAIH
Ha3eMHBIE OpraHbl MEJHUCCHI JICKAPCTBEHHOM
(Melissa officinalis), BeIpalieHHbIC U COOpaHHBIC
B utone 2024 roga Bo BpeMs (pa3pl BETCHUS HA

TEPPUTOPUAX Kackacy u blatbeimMax
Typkecranckoi o0acTH. Omnpenenenne
KOHIEHTpAlUd  OHOJIOTHYECKH  AKTHUBHBIX

COEIMHEHUI OCYIIECTBIISIIIOCh B COOTBETCTBHHU C
TpeboBanusMu ['ocynapcTBennorn dapmakonen
Pecniyonuku Kazaxcran (tomsl [ u 11), a Takxke ¢
OPUMEHEHUEM  CTaHJApTHBIX  IPOTOKOJIOB
KAQUEeCTBEHHOM M KOJMYECTBEHHOM 3KCIIEPTHU3bI
[14,15].

OrneHKy ypOBHS 3arpsi3HEHUs PATUOHYKIUIaAMU
uesueM-137 u crponuuem-90 mnpoBoAWIM Ha
0a3e otraena paauallMOHHOW O€30MacHOCTU C
nabopaTopuei KOHTPoJII pu3ndecKux GakTopoB

BHEIIHENW cpeapl B ropojge  TamkeHT
(V306ekucran). M3mepeHuss BBINOJHIUCH C
NMOMOIIbI0 TaMMa- U  OeTa-CrieKTpoMeTpa-
pamuomerpa  MKI'b-01  «PAIDK», uyto
rapaHTUPOBAJIO BBICOKYIO UYBCTBUTEIBHOCTh U
TOYHOCTb bukcanuu MOHHU3UPYIOIIETO
U3JTy4EHUsl.

KonuyecTBeHHBIN aHanW3 3(QUPHOIO Macia H
(h1aBOHOUI0B ObLT OCYILIECTBIIEH B JaOOpaTopuu
uccienoBanus (paaBoHou 0B MIHCTUTYTa XUMHUH
pactutenbHbIX BemiectB  uM. akan.  C.l1O.
Onycosa  (r.  Tamkent,  VY30ekucran).
CTpyKTypHas XapakTepucTHKa 3(UPHOTO Macia
TPaBbI MEJIHCCHI TPOBOIMIIACH METOJIOM T'a30BOM
XPOMAaTO-Macc-CIEKTPOMETPUU € TIPUMEHEHUEM
KOMIUIEKCa,  COCTOSIIEr0 W3  Tra3oBOro
xpomarorpadpa Hewlett-Packard 5890/I1 wu
KBaJpyHoJIbHOro Macc-cnekrpomerpa HP MSD
5971 B kauecTBe AETEKTOpA.

BOXX-aHanu3  BBINOJNHANM HA  CUCTEME
Shimadzu LC-20 AD (SInonwust), 060pynoBaHHOK
aHATMTHYEeCKOH KoJloHKo# Zorbax C18 (Agilent
Technologies, CIIIA) ¢ napamerpamu 4,6%x250
MM H pa3MepOM YaCTHI[ 5 MKM.

JUis TIOBBIIIEHUS JOCTOBEPHOCTH U TOYHOCTH

OKCHEPUMEHTATIbHBIX  JAHHBIX  Pe3yJbTaThl
HCCIIeI0BaHUI 00pabaThIBaUChH c
WCTIOJB30BAHUEM  TPOTPAMMHBIX  ITaKETOB

STATISTICA Version 6 u 10 (StatSoft Inc.,

AKTHUBHBIX BEILIECTB TpaBbl menuccel  CIIA), StatPlus 7.0 u Microsoft Excel 2010. st
JIEKapCTBEHHOU (Melissa officinalis), KoNMMYECTBEHHBIX JTAHHBIX MIPOBOIUITU
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BapHUallMOHHO-CTATUCTHYECKUI aHamu3 c
npuMeHnenueM t-kputepus Cteroaenta (p=0,95).
JlaHHBII MOJIXON MO3BOJIAI BBISBIISITD
CTAaTHUCTUYECKU 3HAUHUMBbIE pAa3IUYUS MEXKIY
HCCIIETyeMBIMH TTOKA3aTeIsIMU.

Pesynbrarsl CTaTUCTUYECKOM 00paboTku
MPEJCTAaBICHbBl B COOTBETCTBYIOIIUX pazJesax
paboTel. MeTponoruyeckue XapaKTepUCTHUKU
KOJIMYECTBEHHBIX METOJIOB:

e Sx? — nucnepcus;

e SX — cpenHeKBaapaTHUIECKOE OTKIOHECHUE;

e X¢p — cpeanee apudMeTHyecKoe 3HAYCHHE
IIOBTOPHOCTEH;
OCYILIECTBIISIACH ~ METOJIOM
CTaTUCTUYECKOTO aHAIM3a.
Pe3yabTaThl Hcciaen0oBaHusl. DKCTPAKTHBHBIE
BELIECTBA IMPEJACTaBISAIOT COO0OW OOuUH U3
KOJMYECTBEHHBIX TMapaMeTPOB, OTPAKAIOLIUX
COBOKYITHYIO JOJNIO OHMOJOTHYECKH aKTHBHBIX
KOMIIOHEHTOB U  0aJjylacTHBIX BEIIECTB B
JIEKApCTBEHHOM PAacTUTEIILHOM CHIPbE, KOTOPHIE
M3BJICKAIOTCS C MTOMOIIBIO AKCTPAreHTa.

B npoOupky ob6vemom 250 mi 3acemanu 3 T
MIPeIBAPUTENILHO U3MEIbUEHHOTO ChIPhs, MOCIEe
gero no6aBmwnu 50 M sKcTpareHta. EMKOCTB
IUIOTHO 3aKpbUIM MpoOkod u B3Becuiau. Cmech
HacTauBaJId B TEYEHHE OJHOIO yaca. 3aTeM
KOJIOY IPUCOEANHUIIN K oOpaTHOMY
XOJOAWIBHUKY W TIOJBEPIIIA  OCTOPOKHOMY
HarpeBaHUI0 Ha MPOTSHKEHUH IBYX yacoB. Ilo
3aBEpIICHUHM  YKa3aHHOTO BpPEMEHH KOJOYy

m-200-100
mi-(100-W)

BapUalilHOHHO-

(1)

PesynpraTtel  comepxaHus — 3KCTPAKTUBHBIX
BEIIECTB MpeACTaBIeHbI B Tabuie 1.
HccnenoBanus ChIpbsi MEJIUCCHI JIEKAPCTBEHHOM,
BbIpalieHHON B paiioHax Kackacy n bIHTeIMak,
MMOKa3aJM, YTO ONTHUMAJbHOE W3BIICYCHUE
JKCTPAKTUBHBIX KOMIIOHEHTOB JJOCTUIAETCs IIPU
METOAMKaM.  Pe3ynbrarel ~ 3KCHEPUMEHTOB
MOATBEPAWIIA IIPUCYTCTBUE B TPAaBE MEIUCCHI
TaKMX TPYII BEHIeCTB, Kak 3(upHbIE Macna,
(b1aBoHOUABI M TyOUIIbHBIE COETMHEHMUS.
Pe3ynabpTathl  KaueCTBEHHOTO  OOHapy>KEHUS
NpeJCTaBIeHbI B TaOIUIE 2.

e d— cpenHee TMHEHHOE OTKIOHECHUE,

e € — OTHOCHTEJIbHAS MOTPEIIHOCTh METO/1A;

e N — YHUCIO NOBTOPHOCTEH, MCIOIb3YyEMbIX
JUISL pacyéTa METPOJIOTUYECKUX XAPaKTEPUCTHUK
METO/1.

[Ipu cratuctuyeckoit oOpabOTKE pe3yabTaTOB
HCCIeA0BaHUs MPUMEHSUIUCH MTapaMeTpUUeCKue

METOJBbl, TIOCKOJIbKY IIOJYYEHHbIE JaHHbIE
HUMENH KOJIMYECTBEHHBIN Xapakrtep u
MOAYHHSIINCH 3aKOHY HOPMAJIBHOT'O
pacnpenenenuss. OcCHOBHas MaTeMaTU4ecKas

00paboTKa JaHHBIX

OTCOCIMHIIN OT XOJOJWJIbHUKA W OXJIAJIWIIN.
ConmepxumMoe  TIIATETBHO  TEepeMelaid |
npouIbTpOBaI  Yepe3 CyxXOod OyMaXKHBIH
GUIBTp B CyXylo Kouly BMeCTUMOCTHIO 200 M.
25 MIT HOJY4EHHOTO ¢unbTpara
IpeABapUTEIHFHO BBICYIIMIM Ha BOJSHOW OaHe
70 JOCTHIKCHHS TIOCTOSHHOM MAacChl, 3aTeM
UCTIAPWIIM JI0 TIONYYEHHs] CyXOro OCTaTka Ha
Ipe/IBapUTENILHO  B3BEIICHHOW  (apdopoBoit
gamke. CyXoif OCTaTOK JOCYIIMIIN B CYIIMIBEHOM
mkady npu temmeparype (101,5 £ 2,5)°C no
MIOCTOSIHHOW MAaccChl, TMOCJE Yero OXJaJWiId B
9KcHKarope B TeueHue 30 MUHYT M NPOU3BEIN
B3BEIIMBAHNUE.

ITponent IKCTPAKTUBHBIX BEIIECTB,
paccUMTaHHBIM Ha aOCOJIOTHYIO CYXYIO MaccCy
CBIPBsI, BRIYUCTHIN 110 popmyae (1):

npuMmeHeHnn 70%-HOro 3TaHoJa B MPOMOPIHUH
1:10, mpopomxuTensHocTH nporecca 120 MUHYT
U TIPOBEAICHUU JIBYX CTAJIUN IKCTPAKIIHH.
Kauecmeennvie peaxyuu. [Insg nmonrBepxkaeHUs
Hanuuusg  OWMOAKTHBHBIX  COCAMHEHHWHA B
HaJ[36MHOM YaCTH PACTCHHS OBLIM BBHITIOJHEHBI
KaueCTBEHHBIE TECTHI COTJIACHO CTaHIAPTHBIM
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Ta6auna 1 - ComeprkaHre dKCTPAKTHUBHBIX BEIIECTB B TPABE MEIMCCHI JICKAPCTBEHHOM

Ne DKCTpareHt Komuyec Cocras = < KomuectBo Cocras
TBO IKCTPAKTUBHBIX g E CyXOro OKCTPAKTHBHBIX
CyXoro BelIeCTB, % A E ° % = oCTaTKa BeELIECTB, %
ocTaTka :o: % = gé
EEe| 25 | E=
&2 o = =
X X o S
s | E g= | &
= S|
5|z 2
3 = g
=8| § v ”
2lg|? g | £ g | £
18| = g |2 g |2
S| 3| »|5|s = g E
S &g E|T | )
2 S| 2 3
O X | 3 by =
5 g
3 =
4 -
1 Couprt 40% 1 21,7 19,04 120 0,32 | 0,30 | 22,38% 21,05%
2 Coupt 70% 1 18,9 18,3 120 0,39 | 0,36 | 27,28% 25,26%
3 Crupr 90% 1 23,1 21,8 120 0,35 | 0,32 | 24,48% 22,45%
4 OuwrnieHHast 1 14,7 13,39 120 0,24 | 0,22 16,78% 15,43%
BOZA
5 T'excan 1 9,8 8,4 120 0,15 | 0,13 10,49% 9,1%
6 Xopodopm 1 8,4 6,3 120 0,13 | 0,11 | 9,09% 7,71%
7 Benzon 1 4,9 49 120 0,10 | 0,09 | 7% 6,31%
8 ArteToH 1 35 3,5 120 0,09 | 0,07 | 6,3% 4,9%
9 Drunanerar 1 2,1 2,1 2 120 0,09 0,06 6,3% 4,2%
MeTposiornyecKas XapakTepucTHKA METOTHKH
n Xepen Sx S2x d e
2 0,32 0,06 0,08 0,05 20,25%

D@APMALINS KASAXCTAHA
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Ta6auna 2 — O6HapyxeHHbIe Tpynsl BAB B H3BIEUCHHSAX U3 TPAaBbI MENHCCH JIEKAPCTBEHHON

JKCTpareHT
Bona 40% crmpt 70% crnupt 90% crnupt
o ™ ™ ™ ™
= = S £ 5 £ g 2 g
= ) = ) = ) = ) 2
= ) ) ) A
&< 5] = 5] = 5] = 5] =
< & = 1 = 1 e & e
& e ) & ) & ) A )
N—r N N N N N N N
JdupHble Macaa
Cyman Il | - - Cgerno-  (Ceetiio- OpamxkeBoe [(OpaHXeBoe OpamxkeBoe |[OpaHkeBoe
OpaH)KEBO [OPAHXKEBOE | OKP. OKD. OKp. OKD.
€ OKp. OKP.
D1aBOHOUIBI
Huanuau | CBeTio- CaetJi0- OpamxkeB [OpamkeBoe | CeTiio- CaertJio- Csertiio- Caetiio-
HOBas KOPUYHEBO [KOPHYHEBOE | O OKpP..  |OKD.. KpacHoe KpacHOE OKp. | KpacHOe KpacHOe
npoba e OKp. OKp. OKD.
Peakius | Cetiio- CaeTtJio- Kentoe [Kenroe okp. | Kentoe DKentoe okp. | Csetiio- Caetii0-
Teiimx KOPUYHEBO [KOPHUYHEBOE | OKP. OKp. JKEINT. OKp  PKEJIT. OKp
e
JyonjibHble BelecTBa
KAK Caertio- CaetJio- Temno-  |{Temno- Temno- TemHo- TemHo- TemHo-
KOPUYHEBO |[KOPUYHEBOE | 3€JICHOE [3EJICHOE OKp. | 3eJeHoe 3eJICHOE OKp. | 3eJIeHOoe 3eJIeHOe
e OKp. OKp. OKp. OKp.

KauecTBeHHBII aHaIU3 MOATBEPINI HAIMYUE B
TpaBe MEJIMCChI JIEKAPCTBEHHOM, BBIPAIICHHOW
Ha yuactkax «blateiMak» u  «Kackacy»,
a¢upHBIX Macel, (JIAaBOHOUIOB M JTYOMIIBHBIX
COCIMHEHUM.

Ilepmanzanamomempuyieckoe mumposeanue.
Jlns mepmMaHraHaTOMETPUYECKOTO0 TUTPOBAHMS
OKOJIO 3 TIpaMMOB H3MEJIbYEHHOI'O  ChIPbS
nomectunu B 100-mn kxonly, 3amunu 50 M
ropsiuei BOJIbI U MIOJIBEPIJIM HArpPEBY HAa BOJASHON
OaHe B TeYeHHWE JBYX 4YacoB, MIPOBOJS
MHOTOKpaTHYI0 3KcTpakiuio. OObeauHEHHbIE
(buUIBTpaTHI IEpeHeCIn B MEpHYIO K00y Ha 100
MJI U JOBEU OOBEM 10 METKH YUCTOW BOJOM.

Hanee 10 mu sToro pactopa nepeneciu B 500-
M konOy, no6asuwin 100 ma Boxel u 10 mn
pacTBOpa MHIUTOCYJIb()OKUCIOTHI, MOCIE Yero
tutpoBaan 0,02 M pacTtBopoMm mepmaHraHaTta
Kalusg A0 TNPHOOPETeHUs 30J0TUCTO-KEITOrOo

OTTEHKA. [TapannensHo BBITTOJTHUJIN
KOHTPOJIbHOE TUTPOBAHUE: 10 MJT
WHIUTOCYTH(OKUCTIOTHI TUTPOBAIH B

npucyrctBun 100 M Boael. KonmuectBeHHOE

onpeaeseHue TyOUITbHBIX BEIIECTB,
IIPOBOAMMOE NepMaHraHaTOMETpUEn B
nepecuéTe Ha TaHWH, PACCUUTHIBAJIOCH 10
dopmyse (2):

(Vi-V2)-K-D-V-100-100

V3 m (100-W)

x —
Pacuertsl MTOKa3aJH, 4TO YPOBEHb
THJIPOJIU3YEMBIX JYOUJIBHBIX KOMIIOHEHTOB B
JUCTBAX MEJIHUCCHI JICKapCTBEHHOM,

),

BBIPAILICHHON B pailoHe bIHTeIMak, cocTaBiseT
3,16%, Torna xak st oopasna u3 Kackaca s3Tot
nokKasarenb paBeH 4,22%.
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Tao6auna 3 - Conepkanne IyOWJIBHBIX BEIIECTB B IepecdyeTe Ha TaHHH B TPaBe MEJHCCHI JIEKapCTBECHHOM,

KyJabTHUBUpYeMo Ha yyacTkax Kackacy u blHThIMaK.

Ne KomaecTBeHHOE Cotep KaHme TAHIMHOB,%0 Mertponoruueckast XapaKTepUCTHKa
Kackacy blnteiMax Kacxkacy blnteiMax
1. 4,5 3,2 n=>5 n=5
Xcepen=4,22% Xcepen= 3,16%
Sx=0,2588 Sx=0,2073
2 43 30 $x=0,216 $x=0,152
3. 4'0 3,5 d= 0,067 d= 0,043
e=5,9% e=0,5%
4, 39 31
5. 4,4 3,0
Onpeoenenue cooepixcanus paouoHYKIUOO8 6  TIOABEpraid  MEXaHUYeCKOMY  TOMOJIYy U

mpase Meauccol 1eKapCcmeeHHou U 8 nouee Ha
yuacmxkax Kacxacy u blnmvimak
PagnanuoHHbIi ~ MOHUTOPUHI  COCTOSUI W3
IIOCJIEI0BATEILHOCTH JTaIoB: ot6op
pENpe3eHTaTUBHON BBIOOPKH PaCTUTENILHOTO
JIEKapCTBEHHOI'O ChIPbsI COTIACHO HOPMATHUBHBIM
TpeOOBaHUSAM;  IMOATOTOBKA  aHAJIMTHUYECKUX
po6, Ipu HEOOXOIUMOCTH C MPEABAPUTEIBHBIM
KOHIICHTPUPOBAaHUEM  DPAJUOHYKIMAOB  JUIS
MOBBIIICHUS! TOYHOCTH; CIEKTPOMETPUYECKOE
ompeneleHue  aKTUBHOCTH  1e3usi-137 u
ctpoHuuA-90 ¢ ¢Qukcanumeil  mapameTpos
U3ITy4EHUSs; MaTeMaThyecKas o0OpaboTka
pe3yabTaToB, BKJIIOYAKOIIAsl  BBIYMCIICHUE
YAEIBbHOW aKTUBHOCTH, CTATUCTUYECKUI aHAJIA3
IIOTPELIHOCTEN U NPOBEPKY AAHHBIX; CPABHEHUE
IIOJIYYEHHBIX IIOKa3aTeled ¢ JeHCTBYIOIHUMHU
HOpMaMM pPaJUallMOHHON 0e30MacHOCTH IS
PaCTUTENBHOTO CBIPBSI.

Jns u3MepeHus yIelIbHON aKTUBHOCTU LIE€3Us-

137 MPUMEHSIIACh aTTEeCTOBAHHAS
reoMeTpuueckas  QGopma  KIOBETHl ~ THUIA
«MapuHenm» o0BeMOM 1 JIATP.
Hcnonp3oBanach  u3MenbueHHas  (Qpakius
aHaJIMTU4YeCKoro coipbsi. CpenHio  mpoly

JOBOJMIM JI0 OJHOPOJHOTO COCTOSHHUS H
MIPOCEHMBAJIN YePe3 CUTO C PA3MEPOM STUEEK 7 MM.
Meroauka aHanusa crpoHiusa-90 Obl1a cXoxeH,
HO wuMmena cBoum ocobenHoctu. I[IpoOy

IIPOCEUBAJIM YEPE3 CUTO C AUAMETPOM OTBEPCTHI

1 w™mMm. ToMoreHHoe ChIpbE 3achillajd B
U3MEPUTENIbHYIO  KIOBETYy. Maccy  mpoOsl
OTIPEICIISITH nuddepeHITaIbHBIM
B3BCIIMBAHUEM: U3MEPSUIM  MacCcy ITyCTOM

KIOBETBI M KIOBeTbl ¢ Marepuaiom. I[locie
3aMoJIHEHHUS TIPOOY TIIATENBHO IMEePEMEIINBAIIH
HIaTesIeM U YIUIOTHSUIIN CIIEHUaIbHbBIM ITPECCOM,
KOHTPOJIUPYs, 4YTOOBl ~ BBICOTA  CIIOSI  HE
IpeBbIlIaNa TTYOMHY U3MEPUTEIHLHOI0 00beMa.
Omnpenenenne YACIbHOU aKTUBHOCTHU
PaTUOHYKJINIOB B 0Opa3lax 3aJaHHOM Macchbl
OCYLIECTBJISIOCH MPSIMBIM
CIEKTPOMETPUUYECKUM METOJIOM. Ilepen
HayaJloM  HW3MepeHuil  ammaparypa  Oblia
OTKaJIMOpOBaHa MO 3TAJOHHBIM HCTOYHHMKAM C
U3BECTHBIMU  TIOKa3aTeIsIMU  aKTHUBHOCTH.
ABTOMaTH3UPOBAHHBIM  pacdyeT aKTUBHOCTH,
yIeIbHOU AKTUBHOCTH M30TOIOB u
CTaTUCTUYECKOM IOIPEIIHOCTH NPOBOJWICS B
nporpaMMHOM KoMmiuiekce «ASW»y», KoTopbIit
oOpabaTbIBajl MOJTYYEHHBIE CIIEKTPHl BMECTE C
KaJMOpOBOYHBIMH KoaduLeHTaMu
YyBCTBUTEIBHOCTU. JlaHHBIE O cOAEpKAHUU
PaAMOHYKIUJIOB B TIOYBE U TpPaBE MEJIHCCHI
JEKapCTBEHHOM, OTOOpaHHBIX Ha YydYacTKax
Kackacy wu blaThIMak, mnpencraBieHbl B
tabnunax 4 u 5.
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Taoauna 4 — Conepxanne paIHOHYKIHIOB B TPaBe MENHCCH JIeKapcTBeHHON Ha ygacTtkax Kackacy u blaTeimMak
HaumenoBanue H/ na Ilo DaKTHUECKU DaKTHUECKU
rokaszateneit METO/IbI HI 3HAYEHUS 3HAYECHUS

UCTIBITAaHUN c pacuMpeHHbld | ¢ pacIMpeHHbIH
HEOIPEIEIIEHHOCTH HEOTIPEIEIEHHOCTH
Paguonykmume! IMpuka3 M3 P=95% k=2 P=95% k=2
PK oT (Kackacy) (bIHTEIMAK)
15.12.20r.
Ne275/2020
He3uit(Cs)- 400 13,7+2,45 16,54+3,25
137, Bx/kr
Crponnmii(Sr)- 200 5,82+1,33 6,95+2,06
90, bx/kr
Tabauma 5 — ConepxaHme pagMoOHYKIHIOB B mo4Be Ha ydacTkax Kackacy u blaTRIMaK
HaunmenoBanne HJ/I ma ITo dakTnaeckn dakTnaeckn
nokasaresieu METObI HA 3HAYEHUS 3HAYECHUS
WCHIBITAaHUH C pacUIMPEHHBII C pacLIMPEHHbII
PaMOHyKIH I HEOTIPEIEIIEHHOCTH HEOTIPEIEIEHHOCTH
P=95% k=2 P=95% k=2
(Kackacy) (bIaThIMaK)
Panuii(Ra)- Ipukaz M3 300 28,4+5,24 34,3+6,36
226, Bx/xr PK or
Topuii(Th)- 15.12.20r. 400 41,1£10,1 45,1£11,4
232, br/kr Ne275/2020
Kamuii(K)-40, 3700 746+48,8 869+50,8
Bx/kr
A»sdd, Br/xr 370 146+21,1 195+30,7
Onpeoenenue KOIUUECNBEHHO20 COOEPHCAHUS KoTOopasi coOupanach B TMpHEeMHHKE. Tam

spupnblx  macen 6  mpase
nekapcmeennou memooom I’ X-MC
AHanu3 XMMUYECKOTro NpOoQuIIsl JTeKapCTBEHHOM
MEJIHMCCHl  TPOBOJAMICS C  MCIOJIb30BAaHUEM
ra3oBol  Xpomaro-macc-CHEeKTPOMETPHH,  a
HKCTpaKLUs 3(PUPHOTO Macjia OCYIIECTBISIIACH
METOIOM TAIPOTACTUIUITALINH. Ucxonupii
Matepuan, mMaccoi 100 T M mpenBapUTENBHO
OTOOpaHHBINM, B3BEIIMBAIM HA AHAIUTUYECKUX
Becax U nomemanu B 1000-Ma KpyrioloHHYO
koJi0y. 3atem nobasisuiu S00 Mt ropsiueit BOAbI,
mociae  4Yero  koiba  COeAMHSIAch — C
TUCTUIUISILIIOHHBIM 00opyaoBaHHEM u
HarpeBaiach 0 100 °C nHa mnpotrskeHun 48
4acoB.

Ilon BO3OEHCTBHEM  BBICOKHX  TEMIIEpPATYp
JIeTy4le KOMIIOHEHThl HUCHapsINCh, YBIAXKHSISL
pacTUTENBHOE  ChIpb€ W IEpexois B
napoobpazHoe  cocrosHue.  [lap  3arem
KOHJICHCUPOBAJICA, IMPEBPALLASICh B KUJKOCTD,

MeNUCCsyl

MPOUCXOJMIIO €CTECTBEHHOE paszjerneHue ¢as:
00pa3oBBIBAIUCH  BOJHAS 4YacThb M CIIOM
3¢upHOro Macia.

s moBwieHUsT dPQPEKTUBHOCTU H3BICUCHHUS
Macjia K TMOJY4E€HHOMY OJKCTPAKTy BBOJWIN
IUXJIOPMETaH, a CMeChb OXJaxJald B
XOJNOoaWNIBLHUKE B TeueHne 12 gacos. ITocie aToro
C MOMOLIBIO JEIUTEIBHON BOPOHKH OTAEIISUIN
BEpXHMI  CIIOW, a HWKHUWA TMOJBEpraiu
ynapuBaHUIO HAa  POTOPHOM  HCHapUTEE.
HToroBeiii BBIXOJ COCTAaBWJI MPUOIUZUTEITHEHO
OHYy Karuio d3QupHOrO Macima U3
HUCXOJHOTO PACTUTEIIBHOTO ChIPh

Ilpogedenue  2azosoii Xpomamo-macc-
cnekmpomempuu.
Xpomarorpadudeckoe HcCcIe0BaHNe

MIPOBOJIMJIOCh HA KaNWUIAPHOM KBapLEBON
kosonke HP-5 (30 m x 0,25 MM, ToimuHa
wienkun 0,25 MxMm). B ponu HenmoaBMkHOMN
(a3bl IPUMEHSIICS COMIOIUMED, COCTOSIIITUH 13
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95% JAMETUIICUIIOKCAaHA u 5% xpomarorpaduu c macc-
TudeHUICUIOKCaHa, 4YTo  00ecreyrBalio CHEKTPOMETPUUYECKUM JNETEKTUPOBAHUEM
BBICOKYIO TEPMHYECKYIO CTaOWUIBHOCTh U (I'X-MC), mpuBenens! B Tabnuie 6. Beero B
XUMHYECKYIO UHEPTHOCTD CUCTEMBI. npodune ObUI0  HAEHTUGUIUPOBAHO 58
[Ipo1OKUTENIBHOCT,  OJHOTO  aHallu3a WHUBUTyAJIbHBIX KOMITOHEHTOB. Hnst
coctaniisuia 40 MUHYT. JaTbHEHIero aHainu3a OblIu oToOpaHbl 37
JlanHblE O  KOJIMYECTBEHHOM  COCTaBe BEILIECTB, YACTOTa BCTPEUAEMOCTH KOTOPBIX
3(UpHOTO Maciia MEJUCCHl JICKapCTBEHHOM, MIPEBBIIIANIA YCTAHOBJIEHHBIN mopor B 75%
MOJYyYECHHBIE  METOAOM  Ta30KUJIKOCTHOMN (Pucynku 1, 2).

[ i i

=l

oot | e

el 371

B -

Wow;ég;s 5m347 || e | i TREBsEnGs 2045 e ssa; cumverrsmees 29776 9hds 42588326

38.00 40.00

Pucynoxk 1 — Xpomarorpamma 3pupHOT0 Macia TpaBbl MEIHCChI IEKAPCTBEHHON Ha ydacTke Kackacy

Time—> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 42.00  44.00

Abundance

3463 RSB

1e+07
9500000/ I

9000000/
8500000
8000000
7500000}
7000000 13.796
6500000

6000000 o
3963

5500000 1

5000000/ ‘ l

4500000

4000000 10261

3500000 |

3000000 | F6 1.967

2500000} ‘

3718
2000000 |

1500000{ 14.870

1000000 1310714 #9
| 1isse | 4
U smaw ot | et "By 010 mmmsser cmeemomer e g s
Time—> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00
PucyHok 2 — XpomarorpamMmma 3(pupHOT0 Maciia TpaBbl MEJIUCCHI JIEKAPCTBEHHOM
Ha yuyactke bIHThIMaK
Tab6auna 6 — Pesynbratel 'X-MC, KOJMYECTBEHHOTO COJEPKaHMSI MEJIHCCHI JIEKapCTBEHHON
Ne HaunmenoBanue Bpewmst ynep:xuBanus, MUH Konuuectsennoe
COeAVHEHUN cozeprkanue, %
Kackacy bInThIMaK Kackacy bInThIMaK
1 nuc-OuuMeH 3.260 3.261 0.03 0.02
2 o-TTuHen 3.512 3.510 0.21 0.20
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3 1-metmi-2- u3onponmIoeH3om 3.719 3.717 1.16 1.14
4 n-Menra-1,4(8)-nuen 3.965 3.964 3.37 331
5 muc-,rpanc-1,3- I'ekcaauen 6.248 6.236 0.06 0.04
6 daprecan 8.810 8.808 0.02 0.01
7 1-meTun-4-u3onponmi- 1,44 9.360 9.355 0.24 0.22
[UKJTOTeKCaAUCH
8 v-TepnuHen 10.032 10.029 17.74 16.65
9 B-Dennanapen 10.259 10.250 4.22 4.20
10 a-Teprnuonen 11.358 11.349 22.06 21.83
11 (+)-4-Kapen 11.436 11.434 11.65 11.62
12 n-Ment-8-eH-2-0H 11.669 11.665 0.33 0.30
13 1,5,8-n-Menratpun 12.270 12.269 0.10 0.8
14 nuc-o-bucabonex 12.911 12.899 0.11 0.9
15 o-Kumon 13.351 13.352 0.09 0.07
16 D-Jlumonen 13.797 13.795 7.24 7.22
17 a-T'ypxxyHen 14.567 14.563 1.45 1.39
18 H3ocunbBeTepnuHEeH 15.259 15.256 0.18 0.17
19 2,2-numetun-3-  Metunenounukio| 16.022 16.019 0.02 0.01
[2.2.1]renrTan
20 n-Menta-1,8-nuen 16.249 16.248 0.10 0.07
21 n-Kumon 16.365 16.365 0.10 0.08
22 M-Kumodn 16.818 16.817 0.03 0.02
23 n-Kumenen 17.342 17.344 0.05 0.05
24 Kampen 17.504 17.345 0.25 0.24
25 OuI.renTan-/-nInIeH- IPOU3B. 20.427 20.425 0.13 0.12
26 ApomaneHapux 22.873 22.875 0.04 0.04
27 1,4-numerun-7- 22.995 22.995 0.02 0.02
H30IIPONUIIA3YIICH
28 W3onourudornen, 9,10- neruapo- 23.953 23.952 0.07 0.06
29 Kapsakpon 25.706 25.704 0.05 0.05
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30 4-(4-u300yTHIIdEHMT)- 26.152 26.150 0.02 0.02
2-TIeHTeH

31 a-Amopden 26.256 26.256 0.02 0.01

32 4- 27.194 27.195 0.03 0.03
MertokcnpeHnI0yTaHOH

33 TpaHc- 27.931 27.930 0.04 0.04
Tpummkino[7.5.0.0(2,8)]  Terpaneka-
7,9-nnen

34 1,2-Tnaza-3- cunanukionenren (Z)-| 28.157 28.156 0.05 0.04

35 Wupon 29.775 29.776 0.02 0.01

36 1-Terpanuen 39.465 39.465 0.07 0.07

MeTposiornyeckue JTaHHbIE
n Xepen Sx S%x d e
Kackacy 3 9,6757 60,9 7,8040 6,4065 10,082%
blateimMax 3 9,46 57,502 7,583 6,2057 10,02%

Onpeodenenue KOIUYeCmeeHH020 CO0ePAHCAHUA (PIABOHOUO0E8 8 MPABE METUCCHI NeKAPCMBEHHOU
memooom BOIKX

Oman npobonodecomosku. B 250-rpammoBy0
KOHUYecKylo Kouly momectwin 5,0 T 3apaHee
M3METbUYEHHOTO pPacTUTENHLHOTO CBIPBSI
(Hag3eMHOM YacTH MENHCCHl JIEKapCTBEHHOM).
DKCTpaKIINIO OMOJIOTUYECKH AKTUBHBIX
KOMIIOHEHTOB ~ OCYLIECTBIISUIM € TOMOIIBIO
JTaHoJIa B TeYeHHEe 4 4acoB NpHU CTAHIAPTHOMN
KOMHaTHOW Temnepatype. [locnme 3aBepmieHwHs
nporecca HAaCTaWBaHUS MOJYYEHHBIH 3KCTPAaKT
KOHIICHTPUPOBAJIM HA POTOPHOM HCIIApHUTETE
(mozens IKA RV 10 Basic, Poccust) npu 38 °C u
ckopoctu BpameHus 8000 o6/mun. s
MaKCUMM3allMK BbIXOJA IIEJIEBBIX COEAMHEHUI
MPOIETyPY PKCTPAKIIUHU MTOBTOPSUIH TISITH Pa3.
Cyxoii ocTaTok mojaBeprajin oopadoTke CMeChIo
pacTBOPUTEIEH, BKIIOYAOIIEH 3THIOBBIN CIIUPT
u xyaopodopm. Jlis MOATOTOBKH K AaJbHEUIIIEMY
(paKIMOHUPOBAHUIO K DJKCTPAKTY J00aBIISIIH
8,49 r cunukarens M NpoJoJKalld yIapuBaHUE
Ha POTOPHOM WCIApHUTENE [0 TIOJTYYEHUS
MacToO0pa3HOTO  COCTOSIHUS. 3aTeM  Maccy
3aJMBATM  DTWJIALIETATOM  JUUISL  BBIJCIICHHS
¢bpakuud ¥ (QUIBTPOBATU uepe3 CKIIaadaThbli
buabTp.

Iloozomoska cmanoapmusix o6paszyos (CO).
Tounyro HaBecky okosio 0,05 r craHzapTHOTrO
BEIIECTBA, IMPEABAPUTEIHHO BBICYIIEHHOIO B
Teuenue 3 yacoB nipu temmneparype 130-135 °C,
B3BEIIMBAIIM W TOMEIIAIM B MEpHYIO KOJOy

o0vemom 50 mi. PactBopenue npoBoaunu B 40
M1 70-IIpOLIEHTHOTO 3TaHOJIa Ha BOJSHON OaHe.
Ilocne  momHOro  pacTtBOpeHust  oOpasen
OXJIaXJadu JO0 KOMHATHOH TemImeparypsl,
JIOJIMBAIIM TOT JK€ PAacCTBOPHUTEIH 10 METKH M
TIIATEJIBHO  TepeMemuBany.  DUHATbHBIN
pacTBOp (QUIBTPOBAIN uepe3 MeMOpaHHBIHI
dbuneTp ¢ pazmepom mop 0,45 MkMm.

Venosuss  npoeedenus  evicokodphexmuenotl
acuokocmuou  xpomamoepaguu  (BOXKX).
ITonroroBka mpoOsl Ui XpoMaTorpadu4ecKkoro
WCCIIEIOBAHMSI 3aKIII0YAIACh B €€ PACTBOPCHHUHU B
9TaHOJIe C TMOCHEAyIoIeld (QuiIbTpanueil uepes
MeMOpaHHBIN 35IeMeHT ¢ pa3mepoMm mop 0,22

MKM. ['OTOBBIf pacTBOp MEPEHOCHUIH BO
(ITaKOHBI, TIPUTOIHBIE JUISI WCIIOJIB30BAHHS B
BBICOKO3((heKTHBHOM KHUIKOCTHOMN
xpomatorpadun (BOXKX).

AHanu3  BBINOJHSUIM  Ha  XpomaTorpade
Shimadzu LC-20 AD  (Mnomumsa) ¢

aHaUTHYecKo KoyoHkoi Zorbax C18 ot
Agilent Technologies (CILIA, rabapurs! 4,6x250
MM, pasmep ¢pakuuii 5 Mkm). B kauectBe
MOJIBMKHOM (pa3bl MPUMEHSUIM CMECh: IIOEHT A
npencrasiasul  coboit 0,5% BOAHBIA pacTBOP
opropocopHON  KHUCIOTBI ~ HAa  OCHOBE
JEMOHN3UPOBAaHHONW BOJBI, a DIIOEHT B —
aueTOHUTpWI.  ['pagvieHTHOE  DIIIOMPOBAHUE
OCYILIECTBIISUIM 110 CIAEAYIOLIEN CXEMe: OT HavaJla
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aHajM3a 70 2-i MUHYTHI cofepxkanue amoenta B — 0,8 mi/MuH, TepMocTaTHpOBAaHUE KOJOHKU
yBeanuuBaiu ¢ 0 1o 20%, 3areM 10 5-i1 MuHyThl npoBoawiM  npu  temmeparype 30 °C.
camxanu 10 15%, npu sTom Ha uHTEepBasie oT 5 JleTekTUpoBaHuUE OCYUIECTBIISUIH B

<Xpomarorpamma=> mAU
3

S MHoxecTeeHHas PDA 1 205nm,4nm|
1 <
<

7 o o
4 o~
= K
1 - o
10—

2,482
2,709

4,167
4472

s
%
6,983
>7945

12920
13,602
16,906

21523
25,680

o 5 7 7 T 40 7 7 T 45 T 20 " 25 )
min

10 7 MHHYT KOHIEHTpalMs COCTaBsla  YIbTpa(HoieToBOM 00NacTH C Juana3oHOM

nocrosinueie 15%. Hanee, ¢ 7-it no 9-10 MunyTy, ayuH BosiH oT 200 1o 400 HM.

noas amoeHTa B Bospacrana ot 15% no 50%, a  Pe3ynbrarhl 9KCTpakTa TpaBbl MEJIUCCHI

nocie 9-ii MuHYTHI 10 13-ii MHHYTBI CHOBa JIEKapCTBEHHOMW MpECTaBJICHBI HA PUCYHKAX: 3

cHmxkanach 10 15%. O0bemM BBOAMMOM MpoOBI - 5.

cocraBisul 20 MKJI, JJMHEHHAs: CKOPOCTh MOTOKA

<XpomaTtorpamma> mAU
3

] & MHoxecTBeHHast PDA 1 205nm,4nm|
4 2
20—
- § g
4 T oo
10 &
p=2d
] g2 8%
1 TS - (=]
i b oF & -
o~ L4 I
] v =) PN S e o
| 2 s = N S &
B T T T T T T T T T T T T T T T T T T T T T T T T
o] 5 10 15 20 25
min
Pucynox 3 — XpomaTorpamma SKCTpaKTaTpaBbl MENUCCHI JTekapcTBeHHOH (Kackacy)
<XpomarorpamMmma™> MmAU
20— § MHoxecTseHHasi PDA 1 205nm,4nm|

©
s

2,789
11,323

12,330

25216
25472
25726
25,824

12918

16,214
6,459
16,891
20033
121,510
21,600
2420425

min
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Pucynok 4 — XpomaTtorpaMMa dKCTpaKTa TPaBbl MEJNHCCHI JiekapcTBeHHOU (bIHTRIMAK)

PucyHnok 5 — CpaBHuTENIbHAS XpOMATOrpaMMa 3KCTPAKTa TPaBbl MEJHCCHI ISKAPCTBEHHOM, KYJIbTUBHPYEMO# Ha
yaactkax Kackacy (A) u blatemvak (B)

PesynbTarsl pacuera KOJIMYECTBEHHOTO
cozepkanusl (pIIaBOHOMIOB B TPABE MEJHCCHI

HeKapCTBCHHOfI npCaACTaBJICHLI B Ta6J'II/II_IC 7.

Tadauua 7 — KonnaecTBeHHOE coniepkanue (pIaBOHOMIOB B TPABE MEJIMCCHI JIEKAPCTBEHHOM.

Ne HanmenoBanue Bpewms ynep:xuBanus, MUH KonnyectBennoe
COCIMHEHNS cozeprkanue, %
g : g :
2 2 > g
8 = 3 =
4 v 7 %
1 AnireHny 18,42 18,42 0,30 0,30
2 JIroreonn 11,32 11,32 0,25 0,25
3 Keepuetnn 12,33 12,33 0,23 0,21
4 AcTtparaius 12,92 12,91 0,10 0,10
Mertpostornyeckne JaHHbIE
n Xepen Sx S%x d e
Kackacy 3 0,22 0,0073 0,0852 0,06 13,7476
blaTeiMax 3 0,215 0,0072 0,085 0,06 9,9
Oﬁcyme}me. HOHy‘{CHHBIe PE3YIbTAThI U3 TpaBbl MCJIHCCHI HCKapCTBCHHOﬁ ABJIACTCA

COTJIACYIOTCS C COBPEMEHHBIMHU 3apyOe)KHBIMH
uccienoBanusaMu  Melissa officinalis L., B
KOTOPBIX  IOKa3aHO, 9YTO  3KOJOTHYECKHE
yCIIOBUS KYJIbTUBUPOBAHUS OKA3bIBAIOT BIUSHUE
MIPEUMYIIIECTBEHHO Ha KOJUYECTBEHHOC
coJiep>kaHue OMOIOTMYECKU aKTHBHBIX BEIIECTB,
TOrJa KaK KauyeCTBEHHBIH COCTaB OCHOBHBIX
KOMIIOHEHTOB ~ 3(UPHOrO Macia ocTaéres
OTHOCHUTEJIBHO CTAOMIIBHBIM.

B HacTosIemM ncciaenoBaHUU YCTAaHOBIIEHO, YTO
HanOosiee 3P(HEKTUBHBIM OSKCTPAreHTOM IS
M3BJICUCHHUS OMOJOTMYECKH aKTUBHBIX BEILECTB

70%-ubIit BOJTHO-CITUPTOBOM pactBop,
o0ecreynBalOmUil ~ MaKCUMalbHBI  BBIXOA
9KCTPAKTUBHBIX  BEUIECTB. AHaJOru4HbIe
JTAaHHBIE TPUBOATCA B Psijie 3apyOeKHbIX padoT,
/i€ BOJHO-CIIUPTOBBIE CMECU C KOHIIEHTpAaIMei
sraHona 50-70%  paccMarpuBarOTCs  Kak
ONTHUMAJbHBIE JUIS U3BJ€UEHUS (DEHOIBHBIX
coeMHEeHUI U (pIaBOHOUOB U3 PACTUTEIBHOTO
chIpbs [16].

PesynbTarsl ra3oxpomarorpaguueckoro
aHaJn3a >(QUPHBIX Macejd MOKa3ajdl BBICOKYIO
CTENEHb CXOJCTBa KOMIIOHEHTHOIO COCTaBa
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00pa3IoB, BeIpAIIEHHBIX B MecTHOCTsIX Kackacy
n blateimak. B obOpasmax w3  Kackacy
OCHOBHBIMH  KOMIIOHEHTaMH  SIBJSUIUCH  O-
teprnuHoieH (22,06%), y-tepnunen (17,74%), 4-
kapen (11,65%), D-numonen (7,24%), B-
demnanapen  (4,22%) u  meHTa-1,4-guen
(3,37%). B o6pa3nax u3 blaThIMak copepxanme
JTAHHBIX COeIMHEHUI COCTaBUJIO
coorBeTrcTBeHHO 21,83%, 16,65%, 11,62%,
7,22%, 4,20% u 3,31%. He3nauutenbHbie
pa3nuuus B KOJMYECTBEHHOM COJEpKAaHUU
KOMITOHEHTOB MOATBEPkAat0T BeIBOABI Chizzola
u coarT. [17] u Nouri u coanrt.[18], kKoTOpBIC
OTMEYalld COXpaHEHHE XapaKTEpHOTO Ui B
Melissa officinalis mpodwist 3¢pupHOro Macia
HE3aBHCHMO OT YCJIIOBUW BBIpAIIMBAHUS MPH
BO3MOYKHBIX KoJIeOaHUsIX COJIEpIKaHUS
OTJIEIbHBIX KOMIIOHEHTOB.

Ananu3 HpIaBOHOUIHOTO COCTaBa TAKKE TTOKA3aT
BBICOKYIO CTEMEHb CXOJICTBA HCCIIEIyEeMbIX
oOpa3ioB. B pacreHusix 00eux HCCIEeTyeMbIX
TEPPUTOPUI Co/Iep )KaHNE alTUTeHUHA COCTaBUIIO
0,30%, moteonuna - 0,25%, acrtparanuna -
0,10%. Pasnuuusg ObUIM BBISABJIEHBI TOJIBKO IIO
COJICpP)KaHUIO KBEpIETHHA: B oOpa3nax u3
Kackacy ero kommuectBo coctaBuio 0,23%,
TorJa Kak B oOpasmax w3 blateimak - 0,21%.
[TonydyeHHble ~ AaHHBIE  COTJAcylOTCA  C
pesyibTaTamu uccienoBanuii Petkova u coasr.
[19], a Taxxke Ulgen, Yildirrm u Tiirker [20], B
KOTOPBIX YCTAHOBJICHO BIIUSHUE YKOJIOTHUECKUX
(GakTopoB ~ Ha  HAKOIUIGHHE  OTJEJbHBIX
(EHONBHBIX COCIUHEHWH TPH COXpPaHCHHUH
o0IIero KauyecTBEHHOTO cocTaBa (PEeHOIHHOTO
KOMIUICKCA.

Ocoboe 3HaueHue uMeeT TOT (HakKT, uUTO
MOKa3aTeIy HYKIUJIOB B ChIpbe, COOpaHHOM Ha

o0enx  HCCIEIyeMBIX  TEPPUTOPUAX,  He
MIPEBBIIIATA HOpPMaTHBHO JIOTTYCTUMBIX
3HAa4YEeHUH. 310 CBUJIETEJIbCTBYET 0
paguanuoHHON  O€30MacHOCTH  TOJTyYEHHOTO
JIEKApCTBEHHOTO ~ PACTUTEIBHOTO  CBHIPbSl U
MOJITBEPKIAET BO3MOKHOCTb ero
UCIIOJIb30BAHUS ISt JanbHeHIero

(hapMaIreBTHueCKOro MpUMEHEHHUSI.

Takum o0pa3oM, pe3ynbTaThl HCCIEIOBaHUSA
JEMOHCTPHUPYIOT, 4YTO  oOpa3ubl  Melissa
officinalis L., xynbTHBHpYyeMbIE B MECTHOCTSIX
Kackacy u blateimak Typkecranckoit o0acTw,
XapaKTepU3YIOTCAd TNPAKTUUYECKA HJICHTUYHBIM
KaueCTBEHHBIM COCTaBOM 3(UPHOro0 Macjia H
(1aBOHOMIHOTO  KOMIUIEKCA.  BbIABICHHBIC
pa3nuuus HOCAT KOJUYECTBEHHBIM XapakTep U
3aTparuBaroT coJiepyKaHue OTJENbHBIX
KOMITOHEHTOB, 4TO COOTBETCTBYET
COBPEMEHHBIM IMPEJCTABICHUAM O BIUSHUH
9KOJIOTMYECKUX  YCIOBUH Ha  OMOCHHTE3
BTOPUYHBIX  METaOOJIIMTOB  JIGKAPCTBEHHBIX
pacTeHui.
BrIBOaBI.
JIeKapCTBEHHAs,
Kackacy u blaThIMAaK,
Mmaciamy, (IaBOHOMAAMU U
coequHeHUsIMH.  ONTUMaIBHBIM
BBIJICJICHHUSI aKTHBHBIX  BEIIECTB IpHU3HAHA
JIByXdTamHast JKCTpakuusi 70-M  CIHUPTOM.
Xumudeckuit mpouis mpod u3 000MX PErHOHOB
CXOX [0  COCTaBy, HO  pa3jInyaercs
KOHIIEHTpalueil KoMnoneHToB. B oOpasmnax u3
Kacxkacy 3a()MKCUPOBAHO HauOoJIbIIee
KOJIMYECTBO TyOMIIbHBIX BEIIIECTB u
00JbIIMHCTBA (IIABOHOM/IOB, YTO YKa3bIBAET Ha
0oJiee MHTEHCUBHOE HAKOTJIEHUE OMOAKTHUBHBIX
AJIEMEHTOB B 3TUX YCIOBHSX.

JlaHHbIE Ta30KUIKOCTHOM XpomaTtorpaduu c
MAacC-CIEKTPOMETPUEI TOATBEPIAIIA
JOMHUHHUpOBaHME B d3(upHOM Macie -
TEpNHUHOJIEHa, Y-TeplnHeHa, (+)-4-kapeHa u D-
JUMOHEHAa — THUIHMYHBIX TpeACTaBUTENEH
ceMmeiictBa  fIcHOTKOBBIE. Pamnonmoruveckuii
KOHTPOJIb HE BBISIBUJI TIPEBBIIICHIS] HOPMATHBOB
10 COICPKAHUIO MPUPOJHBIX PAIHOHYKINUIOB.
Pe3ynbTathl uccnenoBaHUS MOTYT  CIIYXKHTb
Hay4HOU OCHOBOM JUIS pacmmpeHus
KyneTuBUpoBaHus Melissa officinalis L. B
Typkectanckoi obactu, pa3paboTku
HOPMAaTUBHOM JOKYMEHTAIINH Ha JIEKapCTBEHHOE
pacTuTenpHOE CBIPBE MECTHOI'O
MIPOUCXOXKACHUS, a TakkKe IS JadbHEHIInX
(apMaKOTHOCTUYECKHX W (PUTOXUMHYECKUX
UCCIIeIOBAaHUM JTAHHOTO BUJIA.

Ananu3 mnokasaja, 4YTO MeJHucca
BBIpDAIICHHAs B  palioHax
Oborata »dupHBIMU
TyOUITLHBIMU

METOI0M
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BkJaan aBTopos:

OpsiabacapoBa K.K. — pa3paboTka KOHIEMIUH HCCIENOBaHUSA, MOCTAHOBKA IENM W 3ajad, OpraHm3amus cOopa
PACTUTENFHOTO CHIphs (MEIMCCH JICKApCTBCHHOH) B paiioHax Kackacy m bIHTRIMak, ydacThe B WHTEpIpETALUU
MTOJYYCHHBIX TaHHBIX U MIOATOTOBKE PYKOIIHICH.

PaxmanoBa I'.C. — npoBenieHrie GUTOXUMUYESCKUX UCCIIEIOBAHUN 1 JIAOOPATOPHBIX aHATIM30B 10 OIIPEICIICHHIO COCTaBa
OMOJIOTUYECKH aKTHBHBIX BemecTB  ((praBoHOMIOB, (EHONBHBIX  KHCIIOT, JQHUPHBIX Macen), 00paboTka
OKCIICPUMEHTAJIbHBIX JaHHBIX.

TypcybekoBa B.1. — y4acTre B METOIMIECKOM OOECTIEUeHNH UCCIIEIOBAHUS, TOI00p M 000CHOBaHNE aHATTUTHYECKUX
METOJIOB, CTATUCTUYECKast 00pabOTKa pe3yNbTaTOB M UX HAYYHAsi HHTEPIpETaIlHs.

ITepnebekoBa P.K. — o00oOmieHne pe3yiabTaToB HCCIE0BaHUsA, O(GOpMIICHHE HAYYHOH CTaThU, KPUTUIECKOE
penakTUpOBaHHUE TEKCTA U IMOATOTOBKA K ITyOJIMKAIIUH.

KoH(auKT HHTepecoB: He 3asBIICH.

DuUHAHCOBAs U CIIOHCOPCKAs MOAJIEPKKA: HE TPOBOAUIOCH

JaHHbIid MaTepuan He ObUT 3asBJICH paHee, JJs MyOIMKAIlMH B IPYTHX H3JIaHUSX U HE HAXOJUTCS HA PACCMOTPECHUU
JIPYTUMH U3aTEeIbCTBAMHU.
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ABTOpJIapABIH Yaeci

Opsiabacaposa K.K. — 3epTTey Ty KbIppIMIaMachiH a3ipiey, MakcaTTap MeH MiHIeTTepAl Koto, Kackacy skone blHThIMaK
aiimakrapeiaga  (Melissa  officinalis) ecimmik mmkisaTeiH KWHAYOBI YHBIMIACTHIPY, aibIHFAH JEPEKTEpi
MHTEpIIpeTalsIayFa KaThICy )KoHE KOJDKa30aHbl naiibiHaay.

PaxmanoBa I".C. — OGuonorusuisik Oencenai 3artapabiH (GraBoHOUATApP, PEHO KBIIKBLIIIAPEL, 3(HUP Mailslapbl) KYpaMbIH
aHBIKTAy OOWBIHIIA (DUTOXUMHUSIIBIK 3€PTTEYJIEp MEH 3€PTXaHANBIK TANAayliap JKYPridy, SKCIHEPUMEHTTIK JepeKTepi
OHJICY.

TypcybekoBa b.1. — 3epTTeyaiH omicTeMellik KaMTaMachl3 eTiTyiHe KAaThICY, aHAIUTHKAIBIK 9MICTepAl TaHAAy >KOHE
HeTi3/iey, HOTHKENEePAl CTATHCTUKAIBIK OHJICY JKOHE FBUIBIMH TYPFBIIA TYCIHAIPY.

IMepue6ekoBa P.K. — 3epTTey HOTHIKENEPiH JKUHAKTAY, FHUTBIMU MaKaJIaHbl PICIMICY, MOTIH/II CBIHU PEIAKIIUsIIAY JKOHE
Kapusiayra JaiblHaay.

Mynnenep KaKThIFBICHI: ABTOpIIAp MY/ICICP KAKTHIFBICHIHBIH JKOK €KSHIH MOTIMICHII.

KapKputanasIpy xKoHe IeMEYLIUTIK Konjay: 3epTTey )KYMBICHI CHIPTKbI Kap KbIJIaHABIPYChI3 OPBIHIAIIIBL.

Byn komxa30a OyphiH kapusuiaHOaraH, Oacka OachUIBIMIApa KapacThIphLIMaraH XKoHE emdip skypHaiFa 0ip yakbITTa
YCBIHBLIMAaFaH.
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PHYTOCHEMISTRY AND BIOLOGICAL ACTIVITY PERSPECTIVES OF KAZAKHSTANI
RHEUM SPECIES

Sabyrova A.B., Ibadullayeva G.S.t, Khozhamkul R.A.?, Sakipova Z.B.%, Otarova F.A %,

Suleimenov M.K.1, Zhaparkulova K.A.l, Bekezhanova T.S.1
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2 Al-Farabi Kazakh National University, Almaty, Kazakhstan

Introduction. Medicinal plants remain the most important source of bioactive compounds for modern medicine. The
genus Rheum is widely used in therapy; however, most research has focused solely on pharmacopoeial species such as R.
palmatum. Meanwhile, the rich flora of Kazakhstan possesses significant potential, yet local rhubarb species have not
been properly systematised. The aim of this review is to summarise and analyse data on the phytochemical composition
and biological activity of Rheum species growing in Kazakhstan in order to assess their prospects as sources of new
medicinal substances.

Methods. Literature searches were conducted in PubMed, Scopus, Web of Science Core Collection and Reaxys up to
2026 using Rheum species names. Articles reporting phytochemical or biological activity data on Kazakhstani rhubarb
taxa were included.

Results and discussion. A review of Kazakhstani species of the genus Rheum L. was conducted, comprising 10 confirmed
taxa predominantly restricted to the eastern and south-eastern regions of Kazakhstan. It was established that
representatives of the genus Rheum are characterised by marked ecological and taxonomic diversity and occupy
mountainous, alpine, steppe, desert and rocky ecotopes. Over 70 compounds were identified in their phytochemical
profile, among which anthraquinones, flavonoids, stilbenoids, phenylbutanoids and phenolic acids are the most common,
with the greatest accumulation of biologically active compounds observed in roots and rhizomes. Rheum compactum
remains the most thoroughly studied species, whereas for Rheum tataricum, Rheum turkestanicum, Rheum cordatum,
Rheum spiciforme and Rheum maximowiczii data have been accumulated confirming antioxidant, antimicrobial,
antidiabetic, cardioprotective, nephroprotective and antitumour activity.

Conclusion. The obtained results indicate significant potential of Kazakhstani Rheum species and highlight the need for
further study of under-researched taxa as promising sources of new medicinal substances. Further investigation of these
species appears particularly promising in view of the potential for discovering new bioactive metabolites, standardising
plant raw materials and conducting in-depth pharmacological evaluation. Given the differences already identified in their
chemical profile and spectrum of activity, Kazakhstani rhubarb species can be regarded as an important resource for the
development of herbal preparations and new natural compounds with therapeutic potential.

Keywords: Rheum L., Kazakhstan, phytochemical composition, biological activity, anthraquinones, flavonoids,
stilbenoids, review.

OUTOXUMHNYECKHI COCTAB U ITEPCITEKTUBBI BUOJIOT'MYECKOU AKTUBHOCTH
KA3AXCTAHCKHUX BHJI0OB POJJA RHEUM

CaowipoBa A B.1, U6anyanaesa F.C.1, Xoxkamkya P.A.2, Cakunosa 3.B.}, Oraposa ®.A ",

Cyaeiimenos MLK.!, Kanapkysosa K.A !, Bekexanosa T.C.!
! Kasaxckuii Hayuonanovuwiii Meouyunckuii Yuueepcumem umenu C.JJ. Acghenousposa, Anmamet, Kazaxcman
2 Kazaxckuii Hayuonanonuiii Yuusepcumem umenu Anv-Dapabu, Anmamor, Kazaxcman

BBenenne. JlekapCcTBEHHBIE pPACTEHUS OCTAlOTCS BAXKHEHIIMM HMCTOYHHUKOM OHOAKTHBHBIX COEIMHEHWH s
cOBpeMeHHOW MeauuuHbl. Pox Rheum mmpoko wucmosnb3yercs B Tepamud, OJHAKO OONBIIMHCTBO HCCICIOBAHHN
MOCBAIICHO JIHIIb (hapMaKoIeHHbIM BHIaM, TakuM kak R. palmatum. B to ke Bpems Goratas ¢uopa Kaszaxcrana
o0nasaeT 3HAYUTENBHBIM IOTEHIMAIOM, HO MECTHBIE BH/BI PEBEHS 1O CHX IOp HE OBUIM JOJDKHBIM 00pa3oM
cucTteMaTH3upoBaHbl. Llesns nanHOro 0030pa - 0000IIUTE U MPOAHATU3UPOBATH JJaHHBIE 0 (PUTOXMMHUYECKOM COCTaBE U
OuoJI0orn4ecKoil akTUBHOCTH BHI0B Rheum, mpouspacrarommx B Kaszaxcrane, Jjiss ONEHKH HX MEPCHEKTHBHOCTH Kak
HNCTOYHHUKOB HOBBIX JICKAPCTBECHHBIX Cy6CTaHHHﬁ.

Mertoasl. [Tonck nurepatyps! mpoBoanics B 6azax ganHeix PubMed, Scopus, Web of Science Core Collection n Reaxys
3a iepuo 10 2026 roja ¢ UCIoJIb30BaHNEM Ha3BaHHid BHIOB pojaa Rheum. Bxirouanucs ctaThbu, CoepIKalie JaHHbIE O
q)I/ITOXI/IMI/I‘{CCKoﬁ TN OMOJIOTMUECKON aKTHBHOCTH Ka3aXCTAHCKUX BUIOB PEBCHA.
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Pesyabrarel u oGcy:kaeHue. I[Iposemen 0030p Ka3axCTaHCKMX BuaoB poxa Rheum L., Bxmouaromuii 10
HOATBEPKICHHBIX TaKCOHOB, HPHYPOYEHHBIX IPEUMYIIECTBEHHO K BOCTOYHBIM U IOr0-BOCTOYHBIM PETHOHAM
Kaszaxcrana. YCTaHOBJIEHO, YTO MpencTaBuTedn poma Rheum xapakTepu3yroTcsi BBIPQKCHHBIM AKOJOTHYCCKHM U
TaKCOHOMHYECKHM Pa3HOOOpa3HeM U 3aHHUMAIOT FOPHbIE, AJIbIUIICKUE, CTEIHBIC, ITYCTHIHHBIC M KAMECHUCTBIE YKOTOIEL. B
ux (¢uTOXMMHUYeCKOM mpodmire uneHTH(UIMpoBaHO Oosee 70 coeaWHEHWH, CpeAd KOTOPHIX Hamboiee YacTo
BCTPEYAIOTCS aHTPAXWHOHBI, (PIIABOHOWIBI, CTHIHOCHOWUIBI, (DEHIIOYTAaHOWIBI W (PEHONBHBIC KHCIOTHI, IPH ITOM
HauOoblIee HAKOIUIEHNE ONOJIOTNYECKH aKTUBHBIX COSMHEHNI OTMEYaeTcs B KOPHSX M KopHeBHIIax. Hanbosee moiaHo
M3YYCHHBIM BHIOM octaetcs Rheum compactum, torma kak mis Rheum tataricum, Rheum turkestanicum, Rheum
cordatum, Rheum spiciforme u Rheum maximowiczii HakoruieHbl JaHHBIE, MOATBEPIKIAIONINE AHTHOKCHIAHTHYIO,
QHTUMHUKPOOHYI0, aHTHUIUA0ETUYECKYIO, KapJIUONPOTEKTOPHYIO, HE(PPOIPOTEKTOPHYIO U IMPOTHBOOIIYXOJIEBYIO
AKTHBHOCTD.

3akiarouenue. [lonydeHHbIC pe3yIbTaThl CBUACTEIBCTBYIOT O 3HAUYHTEILHOM MOTEHI[HANE Ka3aXCTAaHCKUX BUaoB Rheum
U TMOJYEPKHBAIOT HEOOXOAWMOCTh NAJbHEHINEero HM3YYeHUs MaJlOMCCIECIOBaHHBIX TAaKCOHOB KaK IIEPCIIEKTHBHBIX
HCTOYHUKOB HOBBIX JICKAPCTBEHHBIX CYOCTaHIMH. [lOIOMHUTENFHOE U3YUSHHE STUX BHIOB IPEICTABIACTCA 0COOCHHO
MEPCHEKTUBHBIM B CBSI3H ¢ BO3MOYKHOCTBIO ITOMCKA HOBBIX OMOAKTHBHBIX METa0OJIUTOB, CTAHIAPTU3ALMH PACTUTENHHOTO
CBIPBS U yIITyOJIeHHOH (hapMakoornyeckoii oeHKH. C y4eToM yKe BBIABICHHBIX Pa3iIMYuil B XUMHYECKOM Npoduiie 1
CIIEKTpEe aKTUBHOCTH, Ka3aXCTAaHCKHUE PEBEHH MOTYT PAacCMATPHBAThCA KaK BaKHBIH HCTOYHHK OIS Pa3paboTKH
¢uTONpenapaToB U HOBBIX MIPUPOIHBIX COCIMHEHUH C TEPAIIEBTHYECKUM MOTSHIIHAIOM.

Karouesnie cioBa: Rheum L., Kasaxcran, GUTOXUMHYECKHH COCTaB, OHOJIOTMYECKas aKTHBHOCTh, AHTPaXWHOHBI,
(h1aBOHOUIBI, CTHIILOCHOUIBI, 0030p.

KA3AKCTAHJIbIK RHEUM TVYBICBI TYPJIEPIHIH ®UTOXUMUAJIBIK K¥PAMbI )KOHE
BUOJIOI'MAJIBIK BEJICEHAUTII'THIH BOJIAIIIATBI

Ca6bipoBa A B.!, Ubagynaesa F.C.L, Xoxamkya P.A.2, Cakunosa 3.B., Oraposa ®.A%,

Cyuaeiimenos MLK.!, Kanapkysosa K.A !, Bekexanosa T.C.!
LCIK. Acpenouspos amvinoazer Kazax ynmmulx meouyuna ynueepcumemi, Aimamul, Kazaxcman
20n-Dapabu amwimoaser Kaszax ynmmolx ynueepcumemi, Aamamol, Kazaxcman

Kipicme. [Jopinik eciMaikTep Ka3ipri 3aMaHfbl MEIUIMHA YITiH OMOAKTUBTI KOCHUIBICTAPABIH MaHBI3IbI K031 OOJBIT Kajia
Gepeni. Rheum TybIchl TepanusuTbIK TYPFBIIAH KeHIHEH KOJIaHbLIA b, Oipak 3epTTeyepain kemmrimiri Tek R. palmatum
CeKiIII (hapMaKoMesIbIK TypJiepre OarpiTTanFan. KazakcTaHHBIH 0aii (h1opachl aliTapibIKTail oJicyeTKe He OOJFaHbIMEH,
KEPTUTIKTI payFail Typiepi oii KeTKimKTi Typae xyitenenberen. by monyasiy makcatsl - Kazakcranga ecerin Rheum
TYBICBIHBIH (DPUTOXMMUSUIBIK KypamMbl MEH OHOJIOTHSUIBIK OEJICEHALNIrT Typalibl AepeKTep/i >Kallbulay XKoHE Taijay,
OJIAp/IBIH JKaHA JOPITIK 3aTTap IbIH KO31 pETiH/eT] dJieyeTiH Oaraay.

Inicrep. PubMed, Scopus, Web of Science Core Collection xone Reaxys nepexkopnapsinna 2026 xpurra JeiiHri
Ke3eHre apHaiFaH RNeum TybICHIHBIH aTayiapblH maiianaHein saeduerTepai i3aey xyprisingi. Kasakctanasik payraii
TYpIAEPiHiH GUTOXUMUSIIBIK HeMece OHOIOTHSIIBIK OCJICeHIUIIT] Typallbl JepeKTep i KAMTUTBIH MaKajaiap SHTi31J1i.
Harumkenep xoHe TankpLiayaayp. Rheum L. TybICBIHBIH Ka3aKCTaH/BIK TYpJIEPiHE MIONY JKYPTi3ijmi, OHBIH ilIiH/e
HerizineH Ka3akcTaHHBIH IIBIFBIC )KOHE OHTYCTIK-IIBIFBIC aiiMakTapbIMeH miektenren 10 pacrtanraH Takcon 6ap. Rheum
TYBICBIHBIH OKUIIEP] alKbIH SKOJIOTHSJIBIK KIHE TAKCOHOMMUSUIBIK OPTYPIUIIKIIEH CUITATTATaTHIHBI )KAHE TayJIbl, JIBILIIK,
JIaNIalIbIK, IIOJII YKOHE TAaCThl KOTONTapja MEKEHIEHTiHI aHbIKTanipl. duroxumusuiblK npoduminge 70-TeH actam
KOCBUIBIC aHBIKTAJI/Ibl, OJIAPABIH IIIiHIE aHTPaxXUHOHAAp, (GIaBoOHOMITAP, CTHIOEHOUATAp, QeHuIOyTaHOUATAp JKOHE
(beHOI KBIIIKBUIIAPBI €H KON TapajifaH. BHONOrusUIbIK OelICeH I KOCBUIBICTAP/IbIH €H KOIl )KUHAJIYbl TaMbIpjiap MeH
TambIpcabakrap/a 6aiikanaasl. Rheum compactum ey MyKusIT 3epTTeired Typ OOJIbIN Kajia 6epeii, al aHTHOKCHIaHTTHIK,
MHKPOOKa KapChl, AHa0ETKe KapChl, KapIUOMPOTEKTOPIIBIK, HEPPOMPOTESKTOPIBIK JKIHE iCIKKE KapChl OCICEHILTIKTI
pacraiitein nepekrep Rheum tataricum, Rheum turkestanicum, Rheum cordatum, Rheum spiciforme sxone Rheum
maximowiczii yuris »xuHaKTaiFaH.

KopbIThIHABI. AJIBIHFaH HOTHKENep KazakcTaHAblK Rheum TyprepiHiH aiitapibikrail aJeyeTiH KepceTeni KoHe kKaHa
JIOpUTIK 3aTTapJIbIH MEPCIIEKTHBAIBI KO3Aepl peTiHAe aJli 3epTTEeIMEreH TaKCOHAAPJBl OJIaH api 3epTTey KaKETTLIITiH
kepcereni. byn Typnepai onan opi 3epTrey jkaHa OMOAKTHBTI MeTaOOJNHTTEPAl aHBIKTAay, OCIMIIK MaTepHallIapblH
CTaH/AAPTTAy >KOHE TepeH (apMaKOJIOTHSIBIK Oarayiay >KYprisy MyMKiHZIIriHe OalIaHBICTHI epeKIle IepCleKTHBAIBI
Oonbln KepiHeAi. XUMUSUIBIK MPOQHIb MEH OENCEHAUIK CIEKTPIiHAEri aHBIKTaFaH aWblpMaIlbLIBIKTApIbl €CKepe
OTBIPHIN, Ka3aKCTaHABIK payFalIThl ©CIMIIK TEKTi AOPUIIK 3aTTap MEH eMJIK ayeyeTi Oap jkaHa TaOUFU KOCBIIBICTApAbI
93ipIiey YIIiH MaHbBI3IIBI K631 JIeT caHayFa 0oJajpbl.

Tyiiinai ce3mep: Rheum L., Kasakcran, (GUTOXHMHUSITBIK Kypambl, OMOJOTHSIBIK OEICEHALNIr, aHTPaxWHOHIAp,
(dbnaBoHOMATAp, CTHIIOCHOMATAD, TIOMY.
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Introduction

Medicinal plants remain one of the most
important sources of bioactive compounds used
in both traditional and modern medicine. Thanks
to their wide chemical diversity, they form the
basis for the search for new antioxidant,
antimicrobial, anti-inflammatory and antitumour
compounds [1,2].

The genus Rheum (family Polygonaceae),
commonly known as rhubarb, comprises over 60
species, found mainly in Asia and the
mountainous regions of Europe [3]. Several
species of this genus have been used in
traditional medicine for centuries. In particular,
Rheum palmatum, Rheum officinale and Rheum
tanguticum are well-known medicinal plants
widely used in traditional Chinese medicine for
the treatment of gastrointestinal disorders,
inflammatory diseases and infections [4].
Despite growing interest in medicinal plants of
the genus Rheum, most phytochemical and
pharmacological studies have focused on the
pharmacopoeial species, whilst other members of
the genus remain relatively understudied.

The Republic of Kazakhstan is characterised by
significant floristic diversity and abundant
natural resources, which create favourable
conditions for the study of local medicinal plant
species. In this regard, Kazakhstani species of the
genus Rheum are of particular interest as a
potential source of new bioactive compounds.
The aim of this review is to summarise and
critically analyse current knowledge regarding
the phytochemical composition, biological
activity and therapeutic potential of Rheum
species growing in Kazakhstan. This study is the
first to systematise data on Kazakhstani rhubarb
species and identifies prospects for their further
study as sources of new bioactive compounds.

Table 1 - Taxonomy of the species of Rheum L. [5].

Methods

A targeted literature search was conducted to
identify publications on the phytochemical
composition, isolation of bioactive compounds
and biological activity of species of the genus
Rheum L. growing in Kazakhstan. Information
on species of the genus Rheum, as presented in
the Flora of Kazakhstan, was used as the initial
taxonomic basis, followed by a comparison of
nomenclature and taxonomic status against
modern databases and specialist sources. The
literature search was carried out in the electronic
databases PubMed, Scopus, Web of Science
Core Collection and Reaxys for the period up to
2026, using the names of species of the genus
Rheum.

Results and discussion

An analysis of the literature has shown that the
genus Rheum L. comprises perennial species of
rhubarb belonging to the family Polygonaceae.
Ten species of the genus have been confirmed in
the flora of Kazakhstan on the basis of a
herbarium review and an analysis of their
distribution. These taxa belong to five sections:
Rhapontica, Deserticola, Orbicularia,
Spiciformia and Ribesiformia, as shown in Table
1. The greatest species diversity is found in the
Dzungarian Alatau, Altai, Tarbagatai and lla-
Kungei Alatau, that is, in the eastern and south-
eastern parts of the country. Ecologically, Rheum
species in Kazakhstan occupy a wide range of
mountainous, steppe and desert habitats;
however, most of them are restricted to open and
well-lit areas; mesophytes predominate, whilst
xerophytes and petromesophytes are less
common, and all Kazakhstani species of the
genus are heliophytes [5].

The genus | Section Species Habitat Distribution in
Kazakhstan
Rheum L. | Rhapontica Rheum altaicum Exposed rocky and steppe Tarbagatay, Altai

slopes, mountainous areas

Rheum compactum

Mountain slopes, river valleys Tarbagatay, Altai
and the banks of water bodies

Rheum wittrockii Grassy slopes and woodland Western and Northern
communities Tien Shan
Deserticola Rheum nanum Mountain habitats East Kazakhstan,

Pribalkhashie
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Orbicularia Rheum tataricum Desert and desert-steppe plains, | Everywhere in the plains
arid open areas and deserts
Rheum Sandy, predominantly hilly Priaralye, Kyzyl kum
turkestanicum habitats, sandy soils
Spiciformia Rheum spiciforme Gorges and mountain slopes, Dzungarian Alatau
alpine mesophytes and
heliophytes
Rheum reticulatum High-altitude rocky and scree Dzungarian Alatau
habitats
Ribesiformia Rheum cordatum Rocky and gravelly slopes From the Chu Ili
Mountains to the
Western Tien Shan
Rheum maximowiczii | Mountain habitats Karatau, Western Tien
Shan

9 KA3AXCTAHA

DOAPMALIN

Overall, the Rheum species of Kazakhstan
exhibit clear ecological differentiation, ranging
from xerosteppe and desert taxa to alpine and
mountain mesophytes. Such habitat diversity
underscores the taxonomic and ecological

significance of rhubarb in the flora of Kazakhstan
[6].

The ethnomedical use of species of the genus
Rheum L. shows that they are characterized by a
combination of culinary and medicinal practices
(Table 2).

Table 2 - Traditional uses of Kazakhstani species of the genus Rheum L.

Scientific name Traditional use Plant parts used | References
Rheum compactum | Young stems and leaves are eaten as a vegetable; rhizome is | Leaves, stems, [7,8]

L. used as a laxative and astringent rhizome

Rheum altaicum Young stems and leaves are eaten as a vegetable; rhizome is | Leaves, stems, [7]
Losinsk. used for digestive disorders and chronic constipation rhizome

Rheum wittrockii Leaves and stems are used as food; roots are used for Leaves, stems, [7,8,10,11]
C.E. Lundstr. gastrointestinal and skin disorders, as well as for anti- roots, rhizome

inflammatory, laxative, and astringent purposes

Rheum tataricum

Roots and rhizomes are traditionally used for liver, kidney,

Roots, rhizomes | [9]

L. fil. uterine, and bladder disorders, as well as for fever

Rheum spiciforme | Dried roots are powdered and applied as a poultice for Roots [10,11]
Royle wounds, burns, edema, joint pain, and rheumatic pain

Rheum Traditionally used for diabetes, hypertension, and cancer Roots [12,13]
turkestanicum

Janisch.

Rheum Used as a laxative, anti-inflammatory, and wound-healing Young stems, [14]
maximowiczii remedy; young stems, leaves, and petioles are also leaves, petioles,

Losinsk. consumed as food in spring roots

Rheum nanum The roots were dried and ground into flour for Roots [15]
Siev. ex Pall. making pancakes by herdsmen

Rheum cordatum Decoctions and infusions are used for gastrointestinal Roots [16]
Losinsk. disorders, including stomach ailments and peptic ulcer.

The genus Rheum L. is characterised by a high
level of phytochemical diversity, with
anthraquinones, stilbenoids, phenylbutanoids,
flavonoids and phenolic acids constituting the
majority of its secondary metabolites. The

highest concentrations of these compounds are
found in the roots and rhizomes, whilst in some
species additional components are also found in
the leaves and stems, seeds, etc. These
compounds are listed in Table 3.
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Table 3 - Isolated compounds from Rheum L.

(acetyl)-hexose

Class of compounds Compound Species Part used References
Anthraquinone chrysophanol R. nanum, R. Rhizomes, [17-21]
derivatives compactum, R. roots, shoots
cordatum, R.
turkestanicum R.
spiciforme,
chrysophanic acid R. wittrockii Rhizomes [22]
Chrysophanol-8-O-B-D- R. nanum Rhizomes [17, 23]
glucopyranoside and roots
physcion R. nanum, R. Rhizomes, [17, 18, 20,
compactum, R. roots, shoots 21, 24]
turkestanicum, R.
spiciforme, R.
maximowiczii
emodin R. nanum, R. Rhizomes, [17,
compactum, R. roots, shoots 18,19,20;
cordatum, R. 21, 24]
turkestanicum, R.
spiciforme, R.
maximowiczii
Emodin 1-glucoside R. cordatum Roots, [19]
leaves, seed,
stem
emodin galloyl-hexose R. cordatum Roots, stem [19]
emodin acetyl-hexose R. cordatum Roots, [19]
leaves, seed,
stem
Emodin gentiobioside R. nanum Rhizomes [17]
and roots
Emodin 8-O-B-D- R. maximowiczii Roots [24]
glucopyranoside
emodin-8-0-(6'-0- R. cordatum Roots, [19]
carboxyacetyl)-B-D- leaves, seed,
glucoside stem
emodin-3-methyl ether R. wittrockii Rhizomes [22]
aloe-emodin R. compactum, R. Rhizome, [18, 19, 21]
cordatum, R. spiciforme | roots, shoots
Acetyl-aloe-emodin R. cordatum Roots, stem [19]
rhein R. compactum, R. Rhizomes [18, 21]
spiciforme and roots
chrysarobin R. wittrockii Rhizomes [22]
1,3,8-trihydroxy-6- R. wittrockii Rhizomes [22]
methylanthracene-9,10-dione
6-Hydroxymusizin-8-O--D- | R. nanum Rhizomes [17]
glucopyranoside and roots
Stilbenes Maximol A, Maximol B R. maximowiczii Roots [24]
resveratrol R. cordatum, R. Roots, [19, 21, 24,
spiciforme, R. stems, 25]
maximowiczii, R. shoots
tataricum
resveratrol 4’-O-B-D- R. maximowiczii Roots [24]
glucopyranoside
trans-resveratrol R. cordatum Roots, stems [19]
tetrahydroxystilbene-O- R. cordatum Roots, stems [19]
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piceatannol R. spiciforme Roots and [21]
shoots
resveratroloside R. tataricum Rhizomes [25]
and roots
rhaponticin R. compactum, R. Rhizomes [18, 25]
tataricum and roots
deoxyrhaponticin R. compactum, R. Rhizomes [18, 25]
tataricum and roots
Gentin C, Piceatannol 4'-O- R. nanum - [26]
-D-glucopyranoside
Flavonoids Catechin R. cordatum R. Roots, [19, 27, 28]
(Flavan-3-ols) tata(icum', R:_ leaves, seed,
maximowiczii stem
Epicatechin R. cordatum, R. Roots [19, 27, 28,
tataricum, R. 29]
maximowiczii, R.
turkestanicum
Epicatechin gallate R. cordatum Roots, [19]
leaves, seed,
stem
Epigallocatechin gallate R. cordatum Roots, [19]
leaves, seed,
stem
epicatechin-3-O-gallate R. maximowiczii [28]
Epicatechin glucoside R. cordatum Roots, stem [19]
Flavonoids quercetin R. cordatum, R. Roots, [19, 21, 28,
(Flavonols) spiciforme, R. leaves, seed, 29]
maximowiczii, stem
R. turkestanicum
quercetin 3-O-p-D-glucoside | R. maximowiczii Roots [28]
kaempferol R. cordatum, R. Roots, [19, 27, 30]
tataricum leaves, seed,
stem
Rutin R. spiciforme, R. Roots and [21, 27, 28,
tataricum, R. shoots 30]
maximowiczii, R.
cordatum
Quercitrin R. cordatum Roots [30]
isoquercitrin R. tataricum, R. Roots [27, 30]
cordatum
nicotiflorin R. tataricum, R. Roots [27, 30]
cordatum
cyranoside R. tataricum, R. Roots [27, 30]
cordatum
Flavonoids luteolin R. tataricum, R. Roots [27, 30]
(Flavones) cordatum
Apigenin glucoside R. cordatum Leaves, [19]
seed, stem
apigenin galloyl-glucoside R. cordatum Roots, stem [19]
Flavonoids Hesperidin R. tataricum, R. Roots [27, 30]
Flavanones cordatum
naringenin R. spiciforme, R. Roots [21, 27]
tataricum
Flavonoids daidzin R. tataricum Roots [27]
(isoflavones)
Phenolic acids 4-hydroxybenzoic acid R. nanum, R. cordatum, | Rhizomes [17, 19, 27]
R. tataricum, and roots
gallic acid R. cordatum R. Roots [19, 27]
tataricum,
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gallic acid glucoside R. cordatum Roots, [19]
leaves, seed,
stem
protocatechuic acid R. cordatum, R. Roots, [30, 31]
wittrockii leaves
isovanillic acid R. wittrockii Roots [31]
Caffeic acid R. cordatum leaf [32]
p-coumaric acid R. tataricum, R. Roots [27, 30]
cordatum
Cinnamic acid chlorogenic acid R. tataricum, R. Roots [27, 30]
derivatives cordatum
Lignan epipinoresinol R. wittrockii Roots [31]
Tannins tannic acid R. tataricum, R. Roots [27, 30]
cordatum
B-glucogallin R. tataricum Rhizomes [25]
and roots
Phenylbutanoids / rhododendrin R. turkestanicum R. roots, [20, 25]
Phenylbutanol tataricum, Rhizomes
glycosides and roots
(2R)-rhododendrol R. tataricum Rhizomes [25]
and roots
(2S)-rhododendrol R. tataricum Rhizomes [25]
and roots
(+)-Rhododendrol R. maximowiczii Roots [24]
Epirhododendrin R. maximowiczii Roots [24]
(S)-4-(4-hydroxyphenyl)-2- R. maximowiczii Roots [24]
butanol 2-O-sulfate
(S)-4-(4-hydroxyphenyl)-2- R. maximowiczii Roots [24]
butanone 4'-O-B-D-
glucopyranoside
Lindleyin R. maximowiczii Roots [24]
Chlorogenic acid 3,5-di-O-caffeoylquinic acid | R. tataricum Rhizomes [25]
derivatives and roots
3-0O-(p-coumaroyl)-5-0O- R. tataricum Rhizomes [25]
caffeoylquinic acid and roots
Naphthols and Torachrysone R. maximowiczii Roots [24]
derivatives
Phytosterols B-Sitosterol, B-Sitosterol 3- R. nanum Rhizomes [17]
O-glucoside and roots
Carbohydrates Glucose R. nanum Rhizomes [17]
and roots
Fatty acids n-Hexacosanoic acid R. nanum Rhizomes [17]
and roots

The data presented show that the richest set of
compounds was identified in R. cordatum, R.
tataricum and R. maximowiczii, indicating their
high  pharmacochemical  potential.  The
phytochemical diversity of the genus Rheum L.
suggests that anthraquinones determine laxative
and anti-inflammatory activity, stilbenoids and
phenolic acids contribute to antioxidant
properties, and phenylbutanoids complement the

overall pharmacological potential of the genus.
These data confirm the high value of rhubarb as
a source of biologically active secondary
metabolites; however, the chemical
characterisation of many local species remains
insufficiently studied and requires further
investigation. The biological activity of species
of the genus Rheum is presented in Table 4.
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Table 4 - Biological activity of Rheum

Biological activity Species of Rheum Part used References
Antioxidant R. tataricum, R. cordatum, R. Rhizomes and roots, [27, 32, 34, 35]
spiciforme, R. maximowiczii leaves, seeds

Antimicrobial, R. tataricum, R. cordatum, R. Rhizomes and roots, [27, 32, 36]
antibacterial turkestanicum leaves
Antidiabetic R. spiciforme, R. turkestanicum Roots [37, 38]
Antitumour, cytotoxic R. tataricum, R. turkestanicum Rhizomes and roots [25, 39, 40]
Cardioprotective R. turkestanicum Roots [29]
Neuroprotective R. turkestanicum Roots [33]
Nephroprotective R. turkestanicum Roots [41-44]
Antioxidant activity is one of the most frequently  demonstrated, particularly Enterococcus

reported properties of the genus Rheum. The
most convincing data have been obtained for R.
tataricum, where extracts prepared using green
methods significantly inhibited DPPH and
ABTS, with UAE and subcritical ethanol extracts
proving to be the most active; DPPH ICsg values
ranged from 0.0173 to 0.0400 mg/mL, and ABTS
ICso values from 0.0027 to 0.0275 mg/mL. The
phytochemical profile of these extracts consisted
mainly of catechin, epicatechin, cyranoside and
chlorogenic acid, which is consistent with their
high antioxidant activity [27].

Similar results were observed for R. spiciforme,
where the methanol extract exhibited the most
pronounced ability to inhibit DPPH, superoxide,
hydrogen peroxide and hydroxyl radicals, as well
as possessing reducing power and protecting
DNA from oxidative damage [34]. The authors
attributed this effect to the high content of
phenolic compounds, particularly in the RS-
MeOH and RS-EtA extracts, which were
considered the most promising antioxidant
fractions.

R. cordatum also exhibited significant
antioxidant potential. Numerous phenolic
compounds were identified in the roots and
leaves of this species, and the ScCO»-150 extract
exhibited the highest antioxidant activity with a
DPPH ICsp 0f 0.0132 mg/mL and an ABTS IC50
of 0.0462 mg/mL, as well as a high total phenolic
content [32]. In R. maximowiczii, antioxidant
activity was associated with the seeds and
isolated compounds. In one study, 23 compounds
inhibited ADP/Fe**-induced lipid peroxidation,
and for R. maximowiczii specifically, the number
of potent antioxidants was the highest among the
plants compared [35].

Antimicrobial activity was most pronounced in
R. tataricum and R. cordatum. For R. tataricum,
growth inhibition of four bacteria was

faecalis, and the greatest antibacterial effect was
observed in extracts obtained by green methods;
in these same samples, catechin, epicatechin,
cyranoside and chlorogenic acid were
predominant [27].

In R. cordatum, leaf extracts exhibited activity
against Staphylococcus aureus, Bacillus subtilis,
Pseudomonas aeruginosa and Enterococcus
faecalis, with ScCO,-150 proving to be the most
active sample with an MIC of 0.156 mg/mL
against S. aureus and a pronounced antibiofilm
effect. The authors specifically emphasised that
this extract not only inhibited biofilm formation
but also disrupted already formed biofilms [32].
Additional antimicrobial potential has also been
demonstrated for R. turkestanicum in the form of
green-synthesised silver nanoparticles. The
resulting Ag-NPs were spherical, with an average
size of approximately 26 nm, and exhibited
stronger antibacterial activity against pathogenic
bacteria compared with the original plant extract
[36].

The antidiabetic potential of the genus Rheum is
best documented for R. spiciforme and R.
turkestanicum. In the case of R. spiciforme, the
most pronounced effect was demonstrated by a
50:50 mixture of Bergenia stracheyi and Rheum
spiciforme, which improved glucose tolerance,
reduced HOMA-IR, normalised insulin levels,
and reduced oxidative stress and inflammation in
a model of STZ-induced diabetes. In the same
system, an increase in SOD, catalase and GSH
was observed, accompanied by a simultaneous
reduction in MDA, IL-18, IL-1p and TNF-a [37].
The antidiabetic effect of R. turkestanicum has
also been confirmed at several levels. A
standardised hydroalcoholic root extract reduced
blood glucose, HbAlc and lipid parameters, and
improved renal, hepatic and cardiac parameters
in STZ-induced diabetic rats; concurrently, lipid
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peroxidation in the kidney, liver and heart was
reduced [38].

The antitumour activity of Rheum has been most
extensively described for R. tataricum and R.
turkestanicum. With regard to R. tataricum, the
ethanol extract of the roots was non-toxic to
normal VERO cells, whereas the isolated
compounds exhibited cytotoxicity against CaSki,
MCF-7 and SNB-19. Polyhydroxystilbenes 11
and 12 exhibited a particularly potent effect, with
a Glso for adenocarcinoma cells of 7-8 uM,
which was comparable to that of doxorubicin
[25].

R. turkestanicum also exhibited selective
cytotoxicity. The hydroalcoholic root extract
reduced the viability of HL60 and NB4 cells,
increased ROS levels and induced apoptosis, yet
was not toxic to normal PMN cells [39]. This
allows the species to be considered a promising
source of antitumour molecules with relatively
favourable selectivity.

Nanoparticles based on R. turkestanicum are also
of additional antitumour interest. FA-bismuth
oxide nanoparticles, prepared using the plant
extract, exhibited sonodynamic anti-melanoma
activity in the C540 model, inducing ROS,
apoptosis, a decrease in GSH, and inhibition of
cell migration and 3D spheroid growth [40].
Organoprotective properties are particularly
characteristic of R. turkestanicum. In an
isoprenaline-induced  myocardial infarction
model, the extract reduced MDA, increased
SOD, catalase and thiol content, and also reduced
LDH, CPK and CK-MB levels, which was
accompanied by a reduction in histopathological
changes in the myocardium. The authors directly
linked cardioprotection to the antioxidant
mechanism [29].

The  nephroprotective  activity of R.
turkestanicum was confirmed in models of
cisplatin-, gentamicin-, HCBD- and HgCl,-
induced toxicity. In all cases, the extract reduced
creatinine, urea, urinary protein, urinary glucose
and MDA, increased thiol levels and improved
renal histology; in the HgCl, model, it
additionally reduced AST and ALT and
mitigated liver damage [41-44].

The patent literature further confirms the
potential of the genus Rheum as a source of
bioactive compounds. Patent WO2013110258A1
describes antifungal formulations for the control

of plant diseases based on polyphenolic extracts
from the roots of species of the genus Rheum,
with R. altaicum, R. compactum, R. wittrockii, R.
nanum, R. tataricum, R. turkestanicum and R.
spiciforme [45]. In patent US20090136603,
polyphenolic fractions from the roots of species
of the genus Rheum are characterised as
possessing pronounced in vitro antiviral activity
against the model viruses PPV, BVDV, SFV and
PRV [46]. Furthermore, patent
DE102006015575A1 demonstrates that
antioxidant fractions from Rheum roots are
suitable for topical application in cosmetic
formulations, including creams, lotions,
ointments and gels, and that their antioxidant
capacity after fractionation increases by
approximately 2-3 times compared with the
original extract [47].

Thus, the pharmacological potential of Rheum L.
is largely attributed to its high content of
phenolic compounds, anthraquinones and
stilbenes, whilst in some cases its biological
activity is  enhanced through  modern
technological approaches, including green
extraction and nanotechnology. This allows the
genus Rheum L. to be considered a promising
source for the development not only of medicinal
and cosmetic products, but also of preventive
phytopreparations. Thus, both scientific research
and the patent literature consistently confirm the
high  pharmacological and technological
potential of species within the genus Rheum L.
Conclusion

An analysis of the literature has enabled us to
systematize information on the distribution,
botanical characteristics, phytochemical
composition, and biological activity of
Kazakhstani species of the genus Rheum L. It has
been established that representatives of this
genus, growing predominantly in the eastern and
south-eastern regions of Kazakhstan, constitute a
taxonomically and ecologically diverse group of
plants adapted to steppe, desert, alpine and rocky
habitats. Among them, R. compactum remains
the most thoroughly studied species in terms of
pharmacognosy, whilst R. tataricum, R.
turkestanicum, R. cordatum, R. spiciforme and R.
maximowiczii  demonstrate  evidence  of
biological activity. The most frequently
described effects include  antioxidant,
antimicrobial, antidiabetic, cardioprotective,
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nephroprotective and antitumour activity, which
in most cases are associated with phenolic
compounds, anthraquinones, stilbenes and
flavonoids. The patent literature further confirms
the practical value of the genus Rheum:
polyphenolic fractions have been proposed as the
basis for antifungal formulations for plant
protection, antiviral compositions, and topical
cosmetic products with antioxidant properties.

The data obtained confirm the potential of Rheum
as a source of bioactive metabolites and justify
the need for further phytochemical and
pharmacological studies. In this regard, the
species Rheum cordatum is of particular
scientific and practical interest as a rare
Kazakhstani species with confirmed antioxidant
and antimicrobial activity and the prospect of
further pharmacological study.
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STUDY OF THE PHARMACEUTICAL AND TECHNOLOGICAL PARAMETERS OF THE
MEDICINAL PLANT RAW MATERIAL SESELI SESSILIFLORUM SCHRENK WITHIN
THE QUALITY BY DESIGN FRAMEWORK

Ibraeva M.B., Ridvanov Ch.1.2, Sakipova Z.B.!, Sermukhamedova O.V.12,

Otarova F.A.%, Ibadullaeva G.S.!, Bekezhanova T.S.!
1S.D. Asfendiyarov Kazakh National Medical University,
Almaty, Republic of Kazakhstan
2'Abdi Ibrahim Global Pharm " LLP, Vil. Mukhametzhan Tuimebaev, Ili district,
Almaty region, Republic of Kazakhstan
3 "FitOleum" LLP, Esik, Republic of Kazakhstan

Introduction. This study aimed to investigate the pharmaceutical and technological parameters of the standardized
medicinal plant material Seseli sessiliflorum Schrenk and assess their impact on mass transfer processes and extraction
efficiency using selected elements of the Quality by Design approach.

Materials and Methods. The study involved medicinal plant material obtained from the aerial parts of Seseli sessiliflorum
Schrenk. To confirm the compliance of raw materials with pharmacopoeial requirements, an assessment of quality
indicators was carried out under the State Pharmacopoeia of the Republic of Kazakhstan. The pharmaceutical and
technological properties of the raw materials were assessed based on the specific, volumetric and bulk density, porosity,
porousness and free volume of the layer. Extraction efficiency was assessed based on the extractant absorption coefficient
and the content of extractive substances. The effects of raw material grinding and the concentration of the aqueous-
alcoholic solution were studied using response surface methodology and a central composite experimental design.
Results. It was established that changes in the degree of grinding are accompanied by changes in the structure of the
medicinal plant material layer. A decrease in particle size leads to a decrease in interparticle space, changes in the
porousness, porosity, and free volume of the layer, which affects the permeability of the layer for the extractant and the
conditions of mass transfer during extraction. Second-order regression models were obtained, which describe the effect
of the degree of raw material grinding and the concentration of the aqueous-alcoholic solution on the absorption
coefficient of the extractant and the content of extractive substances. The nonlinear nature of the studied dependencies
with the formation of a region of rational process parameters was established. The maximum yield of extractive substances
is achieved with 70% aqueous-alcoholic solution and raw material grinding of 3-5 mm.

Discussion. The influence of the degree of grinding of medicinal plant material and the concentration of the extractant is
associated with changes in the structural characteristics of the raw material layer, including bulk density, volumetric
density, porousness, porosity, and free volume of the layer, which determine the conditions of mass transfer and the
extraction of extractive substances.

Conclusion. The obtained results allow us to consider the degree of grinding of the raw material and the concentration of
the extractant as critical parameters of the extraction process and justify their use in the development of Seseli
sessiliflorum Schrenk processing technology within the Quality by Design concept.

Keywords: Seseli sessiliflorum Schrenk; medicinal plant material; degree of grinding; pharmaceutical and technological
parameters; extraction; response surface methodology; Quality by Design.
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OAPMAITH S

DOAPMALIVISA KA3AXCTAHA

QUALITY BY DESIGN T¥XbIPBIMJIAMACHI IHEHBEPIHJE SESELI SESSILIFLORUM
SCHRENK ©CIMAIK HINKI3ATBIHBIH ®APMAILEBTUKAJIBIK-TEXHOJIOI' MAJIBIK
ITAPAMETPJIEPIH 3EPTTEY

Hopaesa M.B.}, Puasanos Y.M.?, Cakunosa 3.B.!, Cepmyxamenosa O.B.13, Oraposa ®.A.%,

H6anysnaesa F.C.L, Bekexanosa T.C.!
1C I Achenouspos amvinoazvl Kaszax yimmolk MeOuyunanvly ynusepcumemi,
Kaszaxcman Pecnyonuxacei, Aimamel K.,
2«A60ou Hbpaxum Toban Papmy XKIIC,
Kaszaxcman Pecnyonuxacsi,
Anmamul obnvicel, Ine ayoansl, Myxameoxcan Tyiimebaes ayviiv
3«d>um0ﬂey/vz» JKUIC, Kasakcman Pecnybnukacet, Ecik K.

Kipicme. Ocsl 3eprreynin Makcatsl crangaprusanusiianran Seseli sessiliflorum Schrenk mapisik ecimMix mukizaTsIHBIH
(apMaleBTHKAIBIK-TEXHOJIOT MAUIBIK MTapaMeTpiiepiH 3epTTey JKOHE ONApAbIH MaccaajiMacy HpoLecTepiHe, COHIan-ak
Quality by Design TyxbIppiMmaMach! mieHOEpiHIe SKCTPAKTHBTI 3aTTapabl OeJtin aixy yaepiciHiH THiMmiTiriHe ocepin
Oaranay OOJBI TaOBUTIBI.

Marepuannap meHn amicrep. 3eprrey Hbicanbl perinae Seseli sessiliflorum Schrenk ecimairinig »xepycti GesiriHeH
aNBIHFaH JOPITIK OCIiMIK IMHKi3aThl maimananbuiisl. [IUKi3aTTEIH (apMaKoNesIbIK TajanTapFa COHKECTIriH pactay
MakcaTtbiHa cana kepceTkimTepi Kazakcran Pecry6GnukachbiHbIH MemiekeTTik (hapMakonescbiHa colikec OaraliaHpbl.
[uki3aTThly (apManeBTHKAIBIK-TEXHOJIOTHSJIBIK KACHETTepl MEHIIIKTI, KOJEeMMIK JXoHe YHIHII Macca, COHJaii-ax
KEYeKTUIIK, KYBICTBUIBIK JXOHE Ka0aTThiH O0c KeyeMi kepcerkimrtepi OoifbiHina Oaranannsl. bemin amy yaepiciHiH
TUIMIUIITT DKCTPareHTTi CiHipy KOA((HUUIMEHTI MEH OKCTPaKTHBTI 3aTTap/AblH MeJepi OOWBIHIIA aHBIKTAJJIBI.
[uKi3aTThIH YCaKTaly IOPEKECi MEH CYJbI-CIIUPTTI €PITIHAI KOHICHTPAIUACHIHBIH 9CEPi OPTaIBIK-KOMIO3HIIHASIIBIK
9KCIIEPUMEHT JKOCIAPhIH KOJIIaHa OTHIPKII, response surface methodology amicimen 3eprremni.

Hoarukenep. ¥cakrany IopeKeCiHiH 63repyi JopiTiK eCIMIIIK IHUKi3aThl KA0ATHIHBIH KYPBUTBIMIBIK CHITATTAMAaIapBIHBIH
e3repyiMeH KaTap KYPETiHi aHBIKTaIIbL. bemmex enmeMiHiH Kimriperoi OeJmekTep apachIHIAFbl KEHICTIKTiH TapbLTYBIHA,
KEYEKTLTIK, KYBICTBUIBIK K9HE Ka0aTTHIH 00C KoJIeMi KOPCETKIIITEPiHiH 03repyiHe abIl Kele i, Oyl SKCTpareHTTiH KabaT
ApKBUTBI OTYiHE XKOHE IKCTPAKIMSA Ke31HAer Maccaanmacy jxaraaitnapbiaa acep ereni. LIIMKi3aTThIH ycakTaily mopexeci
MEH CYJBI-CIIUPTTI €PITiHII KOHICHTPAUMACHIHBIH 3KCTPATSHTTI CiHIPY KOA(MHUIMEHTI MEH SKCTPAKTUBTI 3aTTapIblH
MOJIIIEPIHe OCEepIH CHMATTAWTBIH CEKIHII PETTI PErpecCHsUIBIK MOJACTBICD albIHABL. 3EPTTEIreH TOYCNIUTIKTEPIiH
CBI3BIKTBIK €MEC CHMaThl oHE YICpICTiH palMoHalIbl Mapamerpiepl aiMaFbIHBIH KaJbINTaCybl aHBIKTAJIBI.
OKCTpaKTHBTI 3aTTapblH €H JKOFapbl IIBIFBIMBI KOHIEHTpalmschl 70% OOJaThIH CyJIBI-CIUPTTI EPITIHAIHI KOHE
[IMKI3aTThIH 3—5 MM YCaKTally JOpEeKeCciH KOJIaHFaH Ke3/e OaiKaibl.

Tankplaay. J[opidgik eciMiK IUKI3aThIHBIH YCAKTaly JI9PEXKeci MEH IKCTPAareHT KOHIEHTPAMSCHIHBIH dcepi MIMKi3aT
KaOaThIHBIH KOJIEeMJIIK JKoHE YHIHJI Maccachl, KEYeKTUIr, KyBICTBUIBIFBI KOHE 0OC KeJieMi CHSAKTHI KYPBUIBIMABIK
CHIIATTaMaJIapbIHBIH ©3repyiMeH OaiIaHbICThI, al Oyl KOpCETKIITep MaccaauMacy >Karaaiaapbl MEH 3KCTPaKTHBTI
3aTTapApl 0ein aixy yaepiciH alKbIHIAN b,

KopbIThIHABI. AJBIHFAH HOTHXXEJNEP IIUKI3aTThIH YCAKTATY OpEekKeci MEH IKCTPareHT KOHIECHTPALMACHIH IKCTPAKIIMSA
YJIEpICiHIH KPUTHKAJIBIK MapaMeTpiiepi peTiHAe KapacTeipyFa MYMKiHAiK Oepemi koHe omapmasl Quality by Design
TyxKbIpbiMAamMack! menoepinge Seseli sessiliflorum Schrenk mvkizatsin eHIey TEXHONOTHSICHIH d3ipiey/ie KOIIaHy IbIH
FBUTBIMH HETI3[ITITH alKbIHIAMIbL.

Tyitinai cesmep: Seseli sessiliflorum Schrenk; oapinix ecimoix wuxizamel, ycaxkmany oapedceci; hapmayesmuxanvix-
MeXHON02UANLIK, napamempep,; sxemparyust, response surface methodology; Quality by Design.

N3YUYEHUE ®APMALIEBTUKO-TEXHOJIOTUYECKUX ITAPAMETPOB PACTUTEJIBHOI'O
CbIPbA SESELI SESSILIFLORUM SCHRENK B PAMKAX KOHIIEITINN
QUALITY BY DESIGN

Hopaesa M.B.., Puasanos Y.N.2, Cakunosa 3.B.}, Cepmyxamenosa O.B.1%, Oraposa ®.A.",
Hoanyanaesa F.C.., Bexexanosa T.C.!
Kaszaxckuii nayuonanvuviii meouyunckuti ynueepcumem umenu C.JJ. Acgpenousposa,
Pecnybauxa Kazaxcman, e. Anmamol,
2TOO «A60u Hbpaxum Inoban apmy,
Pecnybnurxa Kazaxcman, c. Myxamemorcan Tytimebaes, Hnuiickuii pation, Aimamunckas ooiacmo
3TOO «D@umOneymy», Pecnyonuxa Kasaxcman, 2. Ecux

Beenenue. Ilenbi0 HACTOSIMIETO HCCIIENOBAHUS SBISUIOCH U3ydeHHE (apMaleBTHKO-TEXHOJIOTHUECKHX IAapaMeTpoOB
CTaHIapPTU30BAHHOTO JIEKAPCTBEHHOTO pacTuTeabHoro cuiphbst Seseli sessiliflorum Schrenk um onenka mx BiusHHSA Ha
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nporLecchl Macconeperoca U 3h(GEKTHBHOCTD MpoLecca M3BICYCHHS YKCTPAKTHBHBIX BEIIECTB B pPaMKaX KOHLEMIHU
Quality by Design.

Marepuaibl 1 MeToabl. OOBEKTOM HCCIICIOBAHUS CIYKHIO JICKAPCTBEHHOEC PACTHTENIBHOE CBHIPHE, MOJTYYSHHOE U3
Hagsemuoit uactu Seseli sessiliflorum Schrenk. [Ins moaTBep»ICHUs COOTBETCTBUSI ChHIPbs (hapMakOMeHHbIM
TpeOOBaHUSAM MPOBOJMIN OICHKY [OKa3aTeNneil KauecTBa B COOTBETCTBHH C [ ocymapcTBeHHO# (apmakomneeit
Pecny6iukn Kazaxcran. ®apManeBTHKO-TEXHOJIOTHYECKHE CBOWCTBA CHIPhbS OLCHHBAIK IO MOKA3aTeNsAM YACIbHOIL,
00BEMHOM M HACBHITHOW MAaCCHL, a TaKke IOPUCTOCTH, MOPO3HOCTH M CBOOOAHOTO 00BEMa cios. Dh(HEeKTHBHOCTH
TpoIecca W3BJICUCHHUS OICHUBAIN 0 KO3()QHIIMEHTY IOTJIOMIEHNS 3KCTPareHTa W COMCPIKAHUI0 SKCTPAKTHBHBIX
BEIIECTB. BiusiHue CTENICHN N3MENBYCHHUS CHIPhS W KOHIICHTPAIIUH BOIHO-CITHPTOBOTO PACTBOPA UCCIIEI0BAIH METOIOM
response surface methodology ¢ ucmonp30BaHREM HEHTPATHHO-KOMITO3UTHOTO TUIaHA SKCIIEPHMEHTA.

Pe3yabTaTbl. YCTAHOBIEHO, UYTO W3MEHEHHME CTEIIEHH M3MEIBUCHUS CONMPOBOKIAECTCS M3MCHEHHEM CTPYKTYPHI CIIOS
JIEKAPCTBEHHOTO PACTHTEIBHOTO CHIPhsS. YMEHBINCHHE pasMepa YacTHI] TPHBOIAMT K CHIKCHHUIO MEXYACTHYHOTO
MPOCTPAHCTBA, H3MEHECHHIO MMOKA3aTeNeil MOPUCTOCTH, MOPO3HOCTH M CBOOOAHOTO 00BEMA CII0s, YTO OKA3bIBACT BIUSHIE
Ha MPOHHUIAEMOCTh CJIOsI AJIS 3KCTPAreHTa M YCIOBUS MAacCOlepeHoca MpH 3KCTpakuuu. [1onydeHbl perpecCHoOHHbIE
MOJIEIH BTOPOTO MOPSAKA, OMHUCHIBAOIINE BIUSHUE CTETICHH U3MEIbUYCHHS ChIPhSI U KOHICHTPAI[MU BOAHO-CIIUPTOBOTO
pacTBopa Ha KOI(G(UIHMEHT TMOINOUICHHS 3KCTParcHTa M COACP)KaHHE OSKCTPAKTHBHBIX BELICCTB. YCTAHOBIICH
HEJIMHEHHBIN XapaKTep UCCICAYEMbIX 3aBUCHMOCTEH ¢ (OPMHUPOBaHHEM 00JIACTH PAllHOHATBHBIX IAPAMETPOB MPOIEcCa.
MakcuManbHEIN BBIXOJ 3KCTPAKTHBHBIX BEIIECTB JOCTUTAETCS TPH HCIIOIb30BAHMH BOIHO-CITHPTOBOTO PacTBOpa ¢
KoHueHTpauuen 70% u cTeneHn U3MeNbUEHUs ChIphbs 3—5 MM.

OG6cyxaenne. BinsHue cTerieHy M3METbUCHHUS JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPBS W KOHIIEHTPAIIMH SKCTparcHTa
CBSI3aHO C N3MEHEHHEM CTPYKTYPHBIX XapaKTEPUCTHK CIIOS CHIPBS, TAKMX Kak 00BEMHAs W HACBITTHAS MAcca, IIOPUCTOCTb,
MOPO3HOCTh M CBOOOIHBIA OOBEM CIIOS, OMPEAENAIONINX YCIOBHA MACCOMIEPEHOCA W M3BJICUCHUS DKCTPAKTHBHBIX
BEIIECTB.

3akatouenue. [loaydeHHbIe Pe3yabTaThl MO3BONSAIOT PACCMATPHUBATH CTEICHb W3MENBYCHUS CHIPhS U KOHIICHTPAIIUIO
9KCTPAreHTa Kak KPUTHIECKHE TapaMeTPhl MPoIecca SKCTPAKIUK U 0O0CHOBBIBAIOT MX HCIIONB30BAaHKE MPH pa3paboTke
texHonoruu nepepadorku Seseli sessiliflorum Schrenk B pamkax xonneniuu Quality by Design.

Karouesnie caosa: Seseli sessiliflorum Schrenk; zexapcmeennoe pacmumenvroe coipvé;, cmenenv uzmenvuenus;
Gapmayesmuxo-mexnono2uieckue napamempol; sxcmpaxyus, response surface methodology; Quality by Design.

Introduction behavior in

Medicinal plant materials are complex,

determining its
processes [3].

technological

multicomponent substances of natural origin,
containing a wide range of biologically active
compounds of various chemical natures.
According to the World Health Organization,
over 50,000 plant species are used for medicinal
purposes worldwide. Medicinal plants are the
source of biologically active compounds used in
the development of plant-based pharmaceutical
substances [1].

In pharmaceutical development, medicinal plant
materials are considered as an object of
technological evaluation, the properties of which
influence the processes of extracting biologically
active compounds and the reproducibility of
obtaining herbal pharmaceutical substances [2].
Unlike synthetic substances, medicinal plant
materials are characterized by pronounced
variability in chemical composition and
physicotechnological properties, due to the
botanical characteristics of the species, growing
conditions, period of procurement, drying and
subsequent preparation of the material [1]. In this
regard, ensuring the stability of processing for
herbal raw materials requires standardization of
the source material and study of the parameters
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One of the important areas of pharmaceutical
development is the study of the pharmaceutical
and technological parameters of medicinal plant
materials, characterizing the structure of the plant
material layer and the conditions of its interaction
with the extractant. These parameters include
bulk and volumetric density, porosity,
porousness, and free volume of the layer, which
influence the distribution of the solvent within
the raw material layer, the intensity of diffusion
processes, and the efficiency of mass transfer

during the extraction of plant material
components [4]. The study of these
characteristics allows for the scientific

substantiation of the processing conditions for
medicinal plant materials, the prediction of the
behavior of the raw material during the extraction
process, and ensuring the reproducibility of the
technological process [5].

Modern  approaches to  pharmaceutical
development are based on the Quality by Design
concept, which provides for the scientifically
based identification of critical material
characteristics and process parameters that affect
the quality of the final product [6]. The use of
mathematical experimental design methods
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(Design of Experiments) and response surface
methodology allows for a quantitative
assessment of the technological factors influence,
the nature of their interactions, and the range of
rational process parameters [7]. The Quality by
Design concept is applied in the development of
herbal pharmaceutical substances to ensure
process reproducibility, standardization, and
quality management of herbal products. [8]

The flora of Kazakhstan includes a significant
number of medicinal plant species that are of
interest for pharmaceutical development. Among
them, representatives of the genus Seseli L.
(Apiaceae) attract particular attention as sources
of coumarins, flavonoids, and essential oils [9-
11]. One of the representatives of this genus is
Seseli  sessiliflorum  Schrenk, a species
distributed in the steppe and foothill regions of
Kazakhstan. Available literature provides only
limited information regarding its chemical
composition and the content of biologically
active compounds [9-11]. However, a review of
the scientific literature revealed a lack of data on
the pharmaceutical and technological parameters
of Seseli sessiliflorum medicinal plant material,
as well as their influence on the structural
characteristics of the raw material bed, mass
transfer processes, and the efficiency of
extractive substance recovery. Furthermore, no
studies have been identified addressing the
application of experimental design, response
surface methodology, or the Quality by Design
concept for the justification and optimization of
extraction parameters for this plant material.
Therefore, the aim of the present study was to
investigate the pharmaceutical and technological
parameters of standardized Seseli sessiliflorum
Schrenk medicinal plant material, evaluate the
influence of particle size and extractant
concentration on mass transfer processes and
extractive substance recovery, and substantiate
rational extraction conditions within the
framework of the Quality by Design concept.
Materials and Methods

The above-ground portion of Seseli sessiliflorum
Schrenk, including leaves, flowers
(inflorescences), and stem tips, was used as the
starting plant material.

Seseli sessiliflorum Schrenk is a perennial
herbaceous plant up to 70 cm tall that grows on
dry, rocky and gravelly slopes, in foothill areas,
and on the aprons of desert uplands [12].

The raw material was collected in the Almaty
region, on the foothill plain of the Dzungarian
Alatau, during the period of mass flowering of
the plants. Species identification of the samples
was confirmed by specialists from the State
Enterprise on PVC "Institute of Botany and
Phytointroduction” of the Republic of
Kazakhstan [13].

Assessing the compliance of raw materials
with pharmacopoeial requirements

To confirm the compliance of the medicinal
herbal raw materials used with pharmacopoeial
requirements, individual quality indicators were
assessed by the State Pharmacopoeia of the
Republic of Kazakhstan. The content of foreign
impurities, loss on drying, total ash, ash insoluble
in hydrochloric acid, total coumarin and total
flavonoid content, as well as microbiological
purity indicators, radionuclide and heavy metal
content were determined using standard
pharmacopoeial methods [14].

Raw material preparation

The collected aerial parts of the plant were dried
until a loss on drying value of no more than 13.0%
was achieved, in compliance with the
requirements of the State Pharmacopoeia of the
Republic of Kazakhstan. They were then ground
and fractionated to obtain particle sizes of 1-2
mm, 2-3 mm, and 3-5 mm. The grinding range
of 1-5 mm was selected based on the
requirements of the State Pharmacopoeia of the
Republic of Kazakhstan for ground medicinal
plant materials and the technological features of
the extraction process.

Determination of Pharmaceutical and Process
Parameters

The pharmaceutical and process parameters of
the raw materials were determined based on
specific, bulk, and volumetric densities, as well
as porosity, porousness, and free bed volume,
using standard methods [15].

Determination of Extractant Absorption
Coefficient

5.0 g of crushed raw materials are placed in a
graduated cylinder, filled with extractant
(purified water or agueous-alcoholic solutions
with a concentration of 30-96%) until the raw
material bed is uniformly moistened, and then
left for several hours. After filtration, the volume
of the resulting extractant is measured. The
extractant absorption coefficient is determined
by the formula:
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x=20
P

where V is the volume of extractant used to fill
the raw material, cm?;
V1 - the volume of extractant obtained after
absorbing the raw material, ml;
P - the mass of dry raw material.
Determination of extractive substance content
1.0 g of the raw material sample was extracted in
a flask containing 50 ml of the appropriate
solvent and heated under reflux in a water bath
for 2 hours. After filtration, 25 ml aliquots were
evaporated to dryness, dried to constant weight at
100-105 °C, and the extractive substance content
(X, %) was calculated based on the absolutely
dry raw material using the formula:

. m*200*100
my*(100-w)

where m is the mass of dry raw material,

my — the mass of raw material;

W — loss on drying, %.

All experiments were performed using three
independent samples of medicinal plant material,
and each determination was carried out in
triplicate. Results are presented as mean values +
standard deviation (M + SD).

Application of Quality by Design Elements
Within the present study, selected elements of the
Quality by Design (QbD) approach were applied
to identify critical material attributes (CMAS),
critical process parameters (CPPs), and critical
quality attributes (CQASs) potentially affecting
extraction efficiency [Ommoka! Hcrounuk
CCBLJIKM He HaigeH., OmmoOka! Hcrounuk
CCBHIJIKHM He Hali/IeH.].

Critical material attributes included
pharmacopoeial quality indicators of the
medicinal plant material as well as

pharmaceutical and technological parameters
characterizing the structure of the plant material
bed. The degree of raw material grinding was
also considered as a critical material attribute.

Critical process parameters included extraction
process variables, while the concentration of the
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aqueous-alcoholic solution was selected for
experimental evaluation within the design of
experiments approach.

The critical quality attributes selected for the
study were the extractant absorption coefficient
and the content of extractive substances.
Experimental Design and Statistical Analysis
To quantitatively assess the influence of the
investigated factors on the selected process
attributes, a central composite design was
employed, allowing factor variation beyond the
basic experimental range.

The following factors were investigated:

— degree of raw material grinding as a critical
material attribute (CMA) (1.0-5.0 mm);

— concentration of the aqueous-alcoholic solution
as a critical process parameter (CPP) (30-96%).
The following critical quality attributes (CQAS)
were used as responses:

— extractant absorption coefficient;

— extractive content.

Data processing was performed using response
surface methodology and Minitab 21 Statistical
Software. Quadratic regression models, contour
plots, and response surfaces were constructed
based on the experimental data. The significance
of the investigated factors and their interactions
was evaluated using standardized effects and
Pareto charts at a significance level of o = 0.05.
Optimal process conditions were determined by
multi-response optimization.

The statistical significance of the regression
models was evaluated by analysis of variance
(ANOVA) with calculation of F-values, p-values,
coefficients of determination (R?), and adjusted
coefficients ~ of  determination  (R?adj).
Differences were considered statistically
significant at p < 0.05.

Results

Assessment of raw material compliance with
pharmacopoeial requirements

During the first stage of the study, the quality
indicators of the herbal raw materials were
assessed under the requirements of the State
Pharmacopoeia of the Republic of Kazakhstan.
The results are presented in Table 1.
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Table 1 - Pharmacopoeial quality indicators of herbal raw materials

Lo Regulatory documents
Quality indicator Regulated standards Results on test methods
Foreign impurities
Darkened particles No more than 3 % Not detected SPhRK I, T.1,2.8.2
Stems with a diameter No more than 3 % Not detected SPhRK I, 1. 1,2.8.2
exceeding 3 mm
Organic impurities No more than 2 % Not detected SPhRKI,T.1,2.8.2
Mineral impurities No more than 1.5 % 0.021 + 0.001 SPhRKI,T.1,28.2
Loss on drying, % No more than 13.0 % 5.94 + 0.03 SPhRKI,T.1,2.2.32
Total ash, % No more than 12.0 % 5.59 +0.02 SPhRK 1, . 1,2.4.16
Ash insoluble in No more than 3.0 % 1.10+0.03 SPhRKI,T.1,2.8.1
hydrochloric acid, %

Quantitative

determination, %

Total coumarin content Not less than 0.1 1.16 £0.02 SPhRK I, T.1,2.2.25

Total flavonoid content Not less than 0.01 0.42 +£0.002 SPhRK I, 1.1, 2.2.25

Microbiological purity Medicinal plant materials must comply with the requirements of the SPh of the RK I,
Vol. 1, 5.1.4, category 4 A.

Total viable aerobic No more than 107 2.8x102

microorganism count, SPhRKIL . 1,2.6.12

CFU/g

Fungi, CFU/g No more than 10° 1.5x10 SPhRK I, 1. 1,2.6.12

E.coliin1.0g No more than 102 Not detected SPhRKI, . 1,2.6.13

Radionuclides, Bg/kg, no

more than

Cesium — 137 600.0 15.7+0.6 GOST 32161-2013

Strontium — 90 200.0 35+04 GOST 32161-2013

Heavy metals, no more

than mg/kg

Lead No more than 5.0 0.116 + 0.006 GOST 33824-2016

Cadmium No more than 1.0 Not detected GOST 33824-2016

Arsenic No more than 1.0 Not detected GOST 31628-2012

Mercury No more than 0.1 Not detected GOST 26927-86

Pharmacopoeial evaluation revealed that levels
of foreign impurities, drying losses, total ash
content, and ash insoluble in hydrochloric acid
meet established regulatory requirements. Total
coumarin and flavonoid content exceeds the
minimum permissible limits. Microbiological
purity indicators, as well as radionuclide and
heavy metal content, are within acceptable limits.

Pharmaceutical and technological parameters
of raw materials at various grinding degrees

A study was conducted on the pharmaceutical
and technological parameters of plant raw
materials at various grinding degrees ranging
from 1 to 5 mm. Specific gravity, bulk and
volumetric density, as well as porosity,
porousness, and free layer volume were
determined. The results are presented in Table 2.

Table 2 - Structural characteristics of the layer of plant raw materials at different degrees of grinding

Plant material layer characteristics Degree of grindin
1-2mm 2-3 mm 3-5mm
Specific gravity, g/cm? 0.996 + 0.001 0.997 £ 0.001 0.998 + 0.001
Volumetric density, g/cm® 0.76 £ 0.01 0.72 £0.01 0.68 +0.01
Bulk density, g/cm?® 0.112 +0.001 0.107 +£0.001 0.103 + 0.001
Porousness 0.260 + 0.001 0.280 + 0.001 0.319+0.001
Porosity 0.81 +0.01 0.83 +£0.01 0.85+0.01
Free volume of the raw material layer V 0.875 + 0.001 0.885 + 0.001 0.895 + 0.001

Analysis of the obtained data shows that at

grinding degree of 1-2 mm, the volumetric

a density is 0.76 £ 0.01 g/cm?; at 2-3 mm, 0.72 £
0.01 g/cm?; and at 3—5 mm, it decreases to 0.68 +
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0.01 g/cm?. A similar trend is observed for the
bulk density, which decreases from 0.112 =+
0.001 to 0.103 £ 0.001 g/cm?® with an increase in
the particle size. At the same time, the
porousness indices increase from 0.260 = 0.001
to 0.319 £ 0.001, indicating a decrease in the
density of the layer structure with an increase in
the grinding degree [16].

The obtained data indicate the formation of a
denser layer structure with a decrease in particle
size, accompanied by a decrease in free
interparticle space and a change in the conditions
of layer permeability for the extractant [16].

Table 3 - Experimental design matrix and response values

Experimental design and statistical analysis
To quantitatively measure the external factors
determining mass transfer processes, a central
composite experimental design was developed.
The degree of raw material grinding and the
concentration of the aqueous-alcoholic solution
were selected as the variable factors. Data
processing was performed with the response
surface method [17, 18]. The experimental
design matrix and the resulting response values
are presented in Table 3.

X Y
Standard Run Ethanol Extractant g)?tr:;ecrgvf
Order Order Grinding, mm . absorption
concentration, % g substances, %
coefficient, ml/g
10 1 3.0 63 4.7 39.2
9 2 3.0 63 4.8 39.5
4 3 5.0 96 4.2 35.8
11 4 3.0 63 4.7 39.3
1 5 1.0 30 3.9 31.2
3 6 1.0 96 3.1 29.0
5 7 0.5 63 3.9 34.8
2 8 5.0 30 4.5 345
13 9 3.0 63 4.8 39.4
8 10 3.0 100 2.6 25.3
7 11 3.0 16 3.2 30.3
6 12 6.0 63 5.1 39.9
12 13 3.0 63 4.7 39.3

Based on the processing results, quadratic

regression equations were obtained describing

the dependence of the extractant absorption

coefficient and the content of extractive

substances on the studied factors.

For the extractant absorption coefficient:

Y1 =1.607 + 0.121X + 0.0941Y — 0.0051X? —

0.000882Y2 + 0.00189XY:;

For the content of extractive substances:

Y, =17.35+1.27X + 0.632Y — 0.170 X? —

0.005763Y2 + 0.0133XY,

where X is the degree of raw material grinding,

mm; Y is the concentration of the water-alcohol

solution, %.

The coefficients of determination were 92.79%

for the absorption coefficient model and 89.64%

Table 4 - Statistical evaluation of the regression models

for the extractive substances model. The adjusted

coefficients of determination (R?adj) were 87.64%

and 82.24%, respectively. Analysis of variance
(ANOVA) confirmed the statistical significance
of both models. For the absorption coefficient
model, the F-value was 18,02 with p = 0.001,
whereas for the extractive substances model the
F-value was 12.11 with p = 0.002. These results
indicate satisfactory adequacy of the developed
regression models within the investigated factor
ranges. Additional confirmation of model
applicability was provided by the good
agreement between predicted and experimentally
obtained values during verification of the
optimized extraction conditions.

Parameter Absorption coefficient model Extractive substances model
R?, % 92.79 89.64
RZadj, % 87.64 82.24

209

03 (266), 2026

MIOHB,



OAPMAITH S

DAPMALINA KA3AXCTAHA

F-value

18.02

12.11

p-value

0.001

0.002

The significance of factors was assessed using
Pareto diagrams of standardized effects (Figures
1 and 2). In the factor notations: A is the linear
effect of the degree of grinding, B is the linear

effect of the extractant concentration, AA and
BB are quadratic effects, and AB is the
interaction effect. The critical line corresponds to
a significance level of a = 0.05.

Pareto Chart of the Standardized Effects
(response is Absorption coefficient ml/g; o = 0,05)

2365
T

Factor MName
A Fineness, mm
[:] Ethanol concentration %

o 1 2z 3 a4 s &
Standardized Effect

T B8 a

Figure 1 — Pareto diagram of standardized effects for the absorption coefficient of the extractant

For the extractant absorption coefficient, the
quadratic effect of extractant concentration (BB)
and the linear effect of grinding degree (A) are
statistically significant. The linear effect of

extractant concentration is weaker, while the
quadratic effect of grinding degree and the
interaction of factors do not reach statistical
significance.

Pareto Chart of the Standardized Effects
(response is Extractive substances, %; o = 0,05)

2365
T

Factor Name
A Finenass, mm
] Ethanol concentration %

0 1 2 3 4 5
Standardized Effect

Figure 2 - Pareto diagram of standardized effects for extractive content

For extractive content, the quadratic effect of
extractant concentration (BB) is dominant. The
linear effect of grinding degree is also
statistically significant, while the effect of
extractant concentration at the linear level is near

the significance limit. The quadratic effects of
grinding degree and the interaction of factors are
insignificant.
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The spatial distribution of responses in factor
coordinates is presented as contour plots (Figures
3and 4).

Contour Plot of Extractive s vs Ethanol concentration %; Fineness, mm

Ethanol concentration %

1 2 3
Fineness,

4 5 g

mm

Extractive

substances, %

< 250
250 - 275
275 - 300
300 - 325
325 - 350
350 - 375
375 - 400

= 40,0

Figure 3 - Contour graph of extractive substances content

Maximum extractive content values are observed degrees. As extractant concentrations deviate
towards the extremes, a decrease in response is
observed.

at moderate extractant concentrations
(approximately 60—75%) and increasing grinding

Contour Plot of Absorption ¢ vs Ethanol concentration %; Fineness, mm

Ethanol concentration %

1 2 3

4

Fineness, mm

Absorption

coefficient mlfg

< 25

25 - 30
30 - 35
35 - 40
40 - 45
45 - 50

= 50

Figure 4 - Contour graph of the absorption coefficient of the extractant

For the extractant absorption coefficient, a
similar range of elevated values is observed at
moderate  extractant  concentrations  and
increasing particle size. At high extractant
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Fineness

Ethanol
100,0
[71.0691]
16,0

Optimal e i
- k=l 3
D:1.000 o [5.054]
Law 0,250
Campasite /
Dresirakbility
Cx: 1,000
Extracti
Targ: 40.0
y = 400
d = 1,0000
Absorpt
Targ: 5.0
y =50
d = 1,0000

Figure 5 - Response optimization graph

Based on the optimization results, it was
established that optimal process conditions are
achieved with a grinding degree of 5.06 mm and

a water-alcohol solution concentration of 71.07%.

Under these conditions, the response values are
40.0% for the extractive content and 5.0 ml/g for
the extractant absorption coefficient. The
optimization results demonstrated stable
response values within the investigated
experimental region. The optimum position
corresponds to the region of high grinding
degrees and medium concentrations of the water-
alcohol solution, allowing the range of 3-5 mm

and a concentration of 70% to be considered
technologically feasible.

Comparative assessment of the use of purified
water in the extraction process

To compare the obtained dependences with the
limiting case of a highly polar extractant, the
effect of purified water was assessed. The results
of determining the extractant absorption
coefficient and the extractive content at various
degrees of grinding are presented in Table 5 and
are used for comparison with water-alcohol
systems.

Table 5 - Values of the absorption coefficient of the extractant and the content of extractive substances when using

purified water

Degree of grinding, mm Extractant absorption coefficient, Content of extractive
ml/g substances, %
1-2 5.5+£0.01 33.2+0.02
2-3 4.4+0.02 33.5+0.01
3-5 5.6 £0.01 34.0+0.03

At a grinding degree of 1-2 mm, the extractive
content was 33.2 £ 0.02%, at 2-3 mm, 33.5 =
0.01%, and at 3-5 mm, 34.0 = 0.03%. When
using purified water, the extractant absorption
coefficient remained high throughout the studied
range of grinding degrees. The extractive content
changed only slightly, remaining below 34.0%.
Verification of optimal extraction parameters
To confirm the obtained optimization results, an
experimental verification of the optimal process
parameters was conducted.

Extraction was performed at a raw material
grinding degree of 3-5 mm and an aqueous-
alcoholic  solution concentration of 70%,
corresponding to the optimal values determined
by the modeling results.

A comparison of the calculated and
experimentally obtained extractant absorption
coefficients and extractive content is presented in
Table 6.
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Table 6 - Verification of optimal parameters of the extraction process

Indicator Calculated value Experimental value Deviation, %
?I(/tgrlactant absorption coefficient, 5.00 5084002 16
Extractive substance content, % 40.0 41.002 +0.13 25

The experimental values were found to be in
satisfactory agreement with the calculated ones.
The deviations are 1.6% for the absorption
coefficient and 2.5% for the extractive content.
The obtained results confirm the suitability of the
constructed regression models for describing the
studied relationships, the validity of the selected
optimal parameters, and the reproducibility of the
process within the investigated factor range.
DISCUSSION

Assessment of raw material conformity with
pharmacopoeial requirements

Conformity of the tested raw materials to
pharmacopoeial requirements allows us to
exclude the influence of initial quality factors on
the obtained results and consider the identified
patterns as due to changes in process parameters,
primarily the degree of grinding and the
composition of the extractant.

Pharmaceutical and technological parameters
of raw materials at different grinding degrees
Changing the degree of grinding alters the
structure of the medicinal plant material layer. A
decrease in particle size is accompanied by a
reduction in interparticle space and changes in
the ratio between the solid and free phases. The
formation of a denser layer structure affects its
permeability to the extractant, the conditions of
solvent distribution, and the intensity of diffusion
processes that determine the efficiency of mass
transfer during the extraction of extractive
substances.

The reduction of pore space is accompanied by
decreased layer permeability and restricted
solvent penetration. Larger fractions form a less
dense structure, providing more favorable
conditions for capillary penetration of the liquid.
At the same time, the specific gravity changes
only slightly, indicating that the intrinsic
properties of the material remain unchanged,
whereas the observed differences are primarily
associated with variations in layer structure.
Thus, the degree of grinding is one of the factors
determining mass transfer conditions and the
efficiency of extractive substance recovery. The
obtained results are consistent with literature data

213

indicating that the structural characteristics of
medicinal plant material layers significantly
influence extraction processes. However, direct
comparison of quantitative values with those
reported in other studies is limited due to
differences in raw material morphology, grinding
degree, and the methodologies used for
determining pharmaceutical and technological
parameters.

The impact of process factors on mass transfer
and extraction processes

The nonlinear nature of the relationships is due
to the combined influence of the layer's structural
characteristics and the solvent properties of the
extractant on the efficiency of the extraction
process.

The statistical evaluation of the experimental
data confirmed the significance of the developed
regression models. The high coefficients of
determination  together ~ with  statistically
significant ANOVA results demonstrate that the
investigated factors make a substantial
contribution to the observed responses and allow
reliable quantitative description of the extraction
process within the investigated factor range.

The concentration of the aqueous-alcoholic
solution determines the system's solvent capacity
and extraction selectivity. At low solvent
concentrations, the extraction of less polar
compounds is limited, while at high
concentrations, the extraction of more polar
components is reduced. The intermediate
concentration range provides optimal conditions
for extracting compounds of various natures.
The degree of grinding influences the layer
structure and diffusion resistance. Increasing
particle size leads to the formation of a less dense
layer structure with more pronounced
interparticle spaces, which reduces diffusion
resistance and improves the conditions for
extractant infiltration into the plant material.
The combined effect of layer permeability and
the solvent properties of the extractant
determines the process effectiveness. The
concentration of the aqueous-alcohol system
determines the polarity of the medium and the
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selectivity of extraction, while the degree of
grinding influences mass transfer conditions and
solvent distribution within the raw material layer.
Within the Quality by Design approach, the
extractant concentration and the degree of raw
material grinding can be considered key process
parameters determining the yield of extractive
substances. The established range of their values
corresponds to the region of rational extraction
conditions [19].

Comparative assessment of the use of purified
water in the extraction process

The use of purified water does not lead to an
increase in the yield of extractive substances
despite its high wetting capacity and liquid
retention. Therefore, the intensity of extractant
absorption is not the determining factor of
process efficiency. As a highly polar medium,
water promotes swelling of the raw material;
however, its ability to extract compounds of
different polarity is limited [20]. This indicates
that process efficiency depends not only on the
ability of the raw material to retain the solvent
but also on the solvent properties of the
extractant.

The improvement in process efficiency at
intermediate  extractant  concentrations  is
associated with the formation of an optimal
balance of solvent properties, ensuring the
extraction of compounds with different polarity.
The obtained results confirm the relationship
between the structural characteristics of the raw
material layer, mass transfer conditions, and
extractant composition. The degree of grinding
determines the layer structure and the conditions
of interaction between the raw material and the
solvent, whereas the extractant composition
affects its dissolving capacity. The combined
effect of these factors forms a region of rational
process parameters.

It should be noted that, in the present study,
process efficiency was evaluated based on the
total extractive content and the extractant
absorption  coefficient  without individual
analysis of specific groups of compounds. In
addition, the study was performed using
medicinal plant material samples of Seseli
sessiliflorum Schrenk collected from a single

geographical region during one vegetation period.

Therefore, the obtained results characterize the
investigated raw material batch and may serve as

a basis for further studies aimed at assessing the
seasonal and geographical variability of the
pharmaceutical and technological parameters of
this species.

Verification of optimal extraction process
parameters

Experimental verification demonstrated good
agreement between calculated and experimental
values. Deviations do not exceed 1.6% for the
absorption coefficient and 2.5% for the extractive
content, which corresponds to the experimental
error limits [21, 17]. The obtained results confirm
the validity of the regression models and the
appropriateness of the selected conditions, as
well as the reproducibility of the process within
the studied parameter range.

Conclusion
It has been established that the degree of grinding
of the medicinal plant material Seseli

sessiliflorum Schrenk and the concentration of
the extractant influence the interaction processes
between the solvent and the plant material.
Changes in the degree of grinding are
accompanied by changes in the structure of the
raw material layer, which determines the
conditions under which the extractant passes
through the plant material, the degree of layer
compaction, and the intensity of mass transfer.
Changes in the concentration of the aqueous-
alcoholic system affect the solvent capacity of
the extractant and the efficiency of substance
extraction.

Using response surface methodology, regression
models were obtained, which describe the effect
of raw material grinding degree and extractant
concentration on the absorption coefficient and
extractive content. The nonlinear nature of the
studied relationships was established, with the
formation of a region of rational process
parameters.

The maximum yield of extractive substances was
achieved using a 70% aqueous-alcoholic solution
and a raw material grinding degree of 3-5 mm.
Experimental  verification confirmed the
agreement of the calculated and experimental
values with the reproducibility of the selected
extraction conditions.

The raw material grinding degree and extractant
concentration should be considered critical
parameters of the extraction process within the
framework of the Quality by Design concept.
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