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PATHOHISTOLOGICAL STUDY OF RAT SKIN AT CHEMICAL
BURN WITH ACETIC ACID

Resume. The study of chemical burns in animals is a serious problem in surgery. Burns, even superficial,
and all the more deep, quickly become life-threatening for the animal, since, in addition to local changes,
they cause general disturbances in the body by the occurrence of burn toxemia, as well as the reproduction
of pathogenic microflora on the surface of burn wounds. The article shows a comprehensive histological
study of rat skin cells with a chemical burn with acetic acid against the background of the use of dressings
with a carbon sorbent, which have antimicrobial action due to carbon fiber, actively removing pathological
microflora from the wound for 7 and 14 days. It was found that the use against the background of the
use of dressings with a carbon sorbent for 7 and 14 days with a chemical burn with acetic acid leads to a
decrease in pathological processes and to an increase in the general antioxidant activity in the skin of rats.
The data obtained allow us to speak about the use of carbon sorbent dressings, which have the ability to
absorb wound secretions, while exerting a pronounced sorption effect in relation to microorganisms, provides
a positive effect on the rate of healing of a burn injury, and improves the general condition of the body.
Key words: burn, medical dressing, acetic acid, skin.
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CIPKE KbIWKbITBIMEH XUMUATbIK
KYWIK KE3IHOE EFEYK¥WAPLIKTAP TEPICIH
NATOrucTonoruanbik 3eEPTTEY

NATOIMCTONNIONMYECKOE U3YYEHUE KOXWU KPbIC
MPU XUMUYECKOM OXXOTIE YKCYCHOW KUCNOTOM

AHHOTaUuA. MayHeHme XUMUHYECKUX OXOroB Y XMBOTHbIX NpeacTaB-

AHHoTauuA. XXaHyapnapablH XMMUAbIK KYRIKTEPIH 3epTTey Xu-
pyprusiHbiH Kypaeni npobnemacsl 6onbin Tabbinagpl. YCTIPT XoHe
ofaH fa TepeHipek Kynik xxaHyapablH emipiHe Kayin TeHgipeai, enT-
KeHi >eprinikTi e3repictepgeH 6acka onap Kymik TOKCEMUSICbIHbIH,
naviga 6onybiMeH opraHu3mMae xannbl 6y3blnynap Tyablpaabl Xo-
He KyWMiK xxapanapblHblH 6eTiHge naToreHaik MMKpPOodnopaHbIH Ke-
BetoiHe cenTiriH Turizeai. Makanaga natonorusinbik Mukpodnopa-
Hbl )apagaH 7, 14 kyH 6ovibl 6enceHai Typae anbin TacTanTbiH, Ke-

NS0T cobon cepbesHyto npobnemy B xupyprumn. Oxorun, gaxe no-
BEPXHOCTHbIE, M TeM BGonee rnybokme BbICTPO CTaHOBATCS yrpoxa-
IOLLMMM ANS1 KU3HW )KMBOTHOTO, MOCKOSbKY MOMUMO MECTHbIX U3-
MEHEHWI, BbI3blBaOT 00OLLME HapyLLUEHUSI B OPraHn3me BO3HWUKHO-
BEHMEM OXOrOBOW TOKCEMUM, a TaKKe Pa3MHOXEHNEM NaTOreHHow
MUKPOIOpbl HA MOBEPXHOCTM OXOroBbIX paH. B cTaTbe nokasaHo
KOMMIEKCHOe TUCTONOrM4Yeckoe NccrneoBaHne KneToK KOXKU KpbIC
NPy XMMUYECKOM OXOre YKCYCHOW KMCIOTOM Ha hOHEe MCMonb30oBa-
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MipTeK TanLblfblHbIH, 8CEPiHEH MUKPOOKa kapchbl acepi 6ap, kemip-
TEKTi COPOEHT TaHFbILWThI KONAaHy asiCbiHAA CIPKE KbILLKbINbIMEH
XUMUANBIK KYRiK Ke3iHAer ereyKympblK Tepi xxacyLlianapblH KelueHai
rmcTonoruanblk 3eptrey kepceTinreH. Cipke KblLUKbINbIMEH XUMUSI-
NbIK KyRiK Ke3iHae KeMipTekTi COpOeHTNeH TaHy MaTepuangapbiH 7,
14 KyH iWiHge KongaHy NaTonorusAnblk NpouecTepaid ToMeHaeyiHe
XOHe ereykympbIKTapablH TepiciHAe Xannbl aHTUOKCUAAHTTbIK 6en-
CEeHAINIKTIH >XofapblnayblHa 9KeneTiHi aHblKTanabl. AnblHFaH Mani-
METTEP MUKPOOPraHN3MAepre KaTbICTbl alikblH COpOLUUSTbIK acep
eTe OTbIPbIN, XXapaHblH CEKPELMSCHIH CiHipy kabineTi 6ap kemipTek-
Ti COPOEHTTI TaHFbILITAPAbI KONAaHy KyMik XxapakaTTapblHbIH XKa3bl-
ny XblngamablfbiHa OH 8Cep eTEeAi )XoHe AEeHEHIH, Xanmnbl XaFaanbiH
XakcapTaTbiHbl Xannbl anTyFa MyMKiHAIK 6epegi.

KinTTi ce3pep: kynik, MeguumMHanblk TaHfbILW, CipKe KbILLKbISbI, TEPI.

Introduction. Chemical burns of the skin occupy a prom-
inent place in the structure of domestic and industrial in-
juries. Technological progress not only did not lead to a
decrease in the number of burn injuries, on the contrary,
the frequency of thermal, chemical injuries and mortali-
ty among those who were burned have a clear tendency
to increase. Burns are often accompanied by man-made
disasters and military conflicts. The number of burns re-
ceived in everyday life is also not decreasing. It is gen-
erally recognized that the greatest danger to life is rep-
resented by extensive deep burns, accompanied by the
development of severe burn disease. Therefore, tradition-
ally, attention is paid to this problem. However, at pres-
ent, there is a progressive growth of local deep burns, in
which the affected area does not exceed 30% of the body
surface [1-5]. Skin - cutis - an organ that is the outer cov-
ering of the body, which performs the function of protect-
ing the body from external influences, metabolism, ther-
moregulation, etc. The skin covers the entire body of a
rat, it is relatively thin, in an old animal it is thicker than in
young animals, in males it is thicker than in females. In
a rat, like in other mammals, the skin consists of a sur-
face layer - the epidermis - epidermis, represented by a
multilayer squamous keratinized epithelium, the dermis
(corium) - the connective tissue part of the skin, and the
subcutaneous base, or layer. The study of domestic and
foreign literary sources has shown that chemical burns
of the skin occupy a prominent place in the structure of
domestic and industrial injuries. The most severe con-
tingent of burned patients are patients with deep burns,
which are accompanied by the development of burn dis-
ease. Traditionally, much attention is paid to the study
of the pathogenesis and treatment of extensive burns,
while the study of pathomorphological changes in limited
burns, the affected area of which does not exceed 10%
of the skin surface has been little studied [6-13]. There-
fore, the morphological study of the skin with a chemical
burn using physiotherapeutic methods aimed at prevent-
ing treatment is no less important problem. The conser-

HYS NOBA30K C yrnepoaHbiM copbeHToM, 0bnagaroLmx aHTUMMKPOO-
HbIM AENCTBMEM 3a CHET YrNEePOAMCTOro BONOKHA, akTUBHO yAansio-
LMe w3 paHbl NATONOrM4eckyto MMkpodnopy B TedeHne 7, 14 gHen.
YcTaHOBNEHO, YTO NPMMEHeHMe Ha hOHe NCMOMb30BaHNS NOBA3OK
C yrnepoaHbiM copbeHToM B TedeHue 7, 14 gHen npu XMMU4eCcKOM
0XOre YKCYCHOW KUCMOTON NPUBOANT K CHYDKEHMIO NaTONOrMyYeckux
NpOLECCOB M K MOBbILLEHWIO OOLLEN aHTUOKCUAAHTHON akTUBHOCTUN
B KOXe KpbIC. MNonyyeHHble fJaHHbIe NO3BOMSAOT rOBOPUTL O NpUMe-
HeHWe yrnepoaHbIX COPOEHTHBIX MOBA30K, KOTOPbIe 0bnaaatoT crno-
COBHOCTbLIO BNUTLIBATL PAHEBOW CEKPET, Oka3biBaTb NPU 3TOM Bbl-
PaXeHHbIN COPOLIMOHHBIN 3 MEKT MO OTHOLLEHNIO K MUKPOOPraHn3-
MaM, obecrneynBaeT NONOXUTENbHOE BNVSIHUE HA CKOPOCTb 3aXuBre-
HUSI OXXOrOBOW TPaBMbl, YNyyLLIEH/e OBLLEro COCTOSIHWS OpraHMama.
KnrouyeBble cnoBa: oxor, ne4yebHasa noBsid3ka, yKCycHas
Kucnota,koxa.

vative methods used in this regard, the most widespread
in Kazakhstan, often turn out to be insufficiently effective.
Acetic acid burn is one of the most serious injuries that
can happen in everyday life. Poisoning or skin burns with
vinegar essence are common. Our experiment on the
morphological study of the skin of a rat with a chemical
burn with acetic acid against the background of the use
of dressings with a carbon sorbent makes it possible to
assess not only the cytotoxic effect of the factor under
study, but also to obtain fundamentally new information
about the mechanisms of its action on the morphofunc-
tional state of the rat organism.

Modeling of chemical burn. To carry out the experimen-
tal work of the study, we used white outbred rats at the
age of three months with an average body weight of 180-
220 g. A total of 18 rats, all were kept in the same stan-
dard vivarium conditions, received normal food, drank wa-
ter without restriction. To apply wound damage, the skin
area was first cleaned of hair. After preliminary removal
of hair on the back of the skin, the experimental animals
caused a chemical burn with acetic acid and received a
third degree burn with an area of 6-9%. Experimental rats
were divided into 3 groups of 6 animals each: the first con-
trol group of animals, where the skin of the rats was not
exposed to chemical burns. The second group of experi-
mental animals received a chemical burn of the skin with
acetic acid. The third group of experimental rats who re-
ceived a chemical burn of the skin with acetic acid while
using medical dressings with a carbon sorbent on the
damaged wound, which included vitamin A, E, diminished
powder 3 g, olive oil 1 ml, petroleum jelly 1 g. Histological
studies in order to identify morphological changes in the
burned tissues in animals of the control and experimental
groups, in the process of surgical treatment, tissue piec-
es were excised on the 7th and 14th days. For this, a bi-
opsy of a burn wound was performed in rats with a burn
injury on the 7th and 14th days after the injury was inflict-
ed under anesthesia. Pieces of the skin of experimental
rats served as the object of histological examination. His-
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tological processing of the material was carried out by tra-
ditional methods of microscopic technique for preparing
thin sections. Sections were stained with hematoxylin -
eosin. Viewing and photographing of histological prepa-
rations was carried out using a Leica DMLS light micro-
scope with a Leica DFS 280 digital camera.

Research results and discussion. A morphological study
of control rats that did not undergo a chemical burn for 7
and 14 days showed that in the rats there were no chang-
es in the skin cover without changes, there was no redden-
ing of the skin, thickening of the skin fold and loss of hair
adjacent to the clipped areas. On palpation of the clipped
skin areas, no painful reaction was observed in the ani-
mals. There are no blood vessels in the epidermis. The
cells are flattened, the nuclei are purple-stained with he-
matoxylin-eosin (Fig. 1). Signs of degeneration and ke-
ratinization are visible in the granular layer. On the sur-
face of the epidermis, the scales peel off, but the thick-
ness of the stratum corneum does not decrease from this,
since the keratinization process constantly captures new

Figure 1 - Skin without changes, 7 days.
Hematoxylin-eosin. X 400.

Figure 3 - Fibrinous scab with moderate lymphocytic
infiltration. 7 days Hematoxylin-eosin. X 400.

cell rows, and the loss is replenished due to the multipli-
cation of cells of the basal layer (Fig. 2). The physiologi-
cal state of the animals of the first group during the study
period remained within the normal range.
Pathohistological changes in the skin of the second group
of rats that received a chemical burn with acetic acid on
the 7th day of observation, fibrin scab with lymph and leu-
kocyte infiltration was visualized (Figure 3). Extensive ar-
eas of necrosis, edema, profuse mononuclear and neu-
trophilic infiltration were found in the dermis. Sebaceous
glands and hair follicles were completely absent in plac-
es. In the area of necrosis, an inflammatory process is
traced, all structural elements of the dermis are well vi-
sualized, including the connective tissue matrix, vessels
and skin appendages.

Necrotic tissues are optically dense, with an intense ba-
sophilic shade. Histological examination of the skin of rats
on the 14th day after the burn, hyperkeratosis was ob-
served in the stratum corneum of the epidermis. The hy-
perplastic prickly layer was visualized. On the border of

Figure 2 - The skin was unchanged, 14
days. Hematoxylin-eosin. X 400.

Figure 4 - Focal hemorrhage in the supefficial layers
of the dermis, 14 days. Hematoxylin-eosin. X 400.
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the epidermis and dermis, also in the superficial dermal
layers, focal hemorrhages (Figure 4) and focal fibrosis
were determined. In the deep dermal layers, swelling of
the connective tissue fibers was observed. Mononuclear
and neutrophilic infiltration of the dermis was poorly ex-
pressed, judging by single or few focal cell clusters. There
were single keratinocytes and sebaceous glands without
complete epithelialization of the defect. The physiological
state of the rats of the second group after a chemical burn
showed a depressed general state, decreased appetite,
and increased respiration. A histological study of the skin
of rats of the third group with a chemical burn with ace-
tic acid against the background of the use of dressings
with a carbon sorbent for 7 days showed that no signs of
purulent exudation were found in the animals, the burn
wounds of this group were covered with a thin dry scab.
The thorny layer was hyperplastic, there were single ac-
anthotic strands, and focal fibrosis with weak mononu-
clear infiltration and the absence of neutrophils was ob-
served in the dermis. The underlying layers of the dermis
included the papillary and reticular layers, consisting of
fibroblasts and fibrocytes (Figure 5) without pathological
changes. Morphological study of rats after 14 days there
was a mild diffuse infiltration of the granulation tissue of
the wound with lymphoid elements. The granulation tis-
sue of the healing burn wound was characterized by the
predominance of cellular elements over collagen fibers,
complete epithelialization of the burn due to hyperplasia
of the thorny layer was noted, and partial signs of dystro-
phic changes were noted. The inflammatory reaction in
the skin itself was poorly expressed (Figure 6).

The physiological state showed that the body tempera-
ture returned to normal, the animals 'appetite was satis-
factory, the animals' respiration rate remained within the
physiological limits and did not differ significantly, on the
14th day they were within the normal range. When study-
ing the rates of wound healing and morphological signs
of the wound process in the experimental groups, we not-
ed a slowdown in the phases of the wound process with-

out the use of a dressing, the healing time of necrotic tis-
sues and the period of cell infiltration were lengthened in
comparison with a medical dressing with a sorbent. The
use of a dressing with a sorbent contributed to a decrease
in the concentration of microbial bodies, accelerated the
process of epithelialization of a dermal chemical burn,
the frequency of scar complications was reduced to 20%.
Conclusion. Despite the large selection of drugs used
for the local treatment of burns in animals, none of them
can be called universal, and the effect is far from opti-
mal. In this regard, treatment should include pain relief
and be aimed at combating infection and intoxication of
the body. It should be borne in mind that at different stag-
es of the healing of a burn wound, different principles of
therapy should be applied, on which the choice of local
remedies for treating a burn depends. In this regard, our
study shows that the study of chemical burns with ace-
tic acid of the second group of rats revealed pathomor-
phological features of the course of the wound process in
the form of destruction, necrosis, inflammation, and un-
der the conditions of an experimental combined scheme
of chemical burns against the background of the use of
sterile dressings with a special sorbent no destructive
changes were observed. Our study revealed local chang-
es in the structure of the skin after exposure to a chem-
ical factor. This scientific experiment gave a positive as-
sessment of the effectiveness of using a new method of
treating skin burns with a therapeutic bandage with a sor-
bent, which included vitamin A, E, diminished powder 3
g., Olive oil 1 ml., Petroleum jelly 1 g. In the third group
of rats, the thickness of the germ the layer of the epider-
mis in the zone of epithelialization of the wound surface
is significantly higher and the acceleration of the healing
rate of burn wounds is achieved due to the weakening of
the severity of the destructive-inflammatory phase of the
wound process and the activation of the proliferative-re-
parative phase. The effect of dressings on wound heal-
ing was more pronounced. Bandaged rats were more ac-
tive than unbandaged rats. The use of a sorbent dress-

bandage with a sorbent after 7 days. Focal fibrosis was
observed in the dermis. Hematoxylin-eosin. X 400.

Figure 6 - Chemical burns after treatment with a
bandage with a sorbent after 14 days. Focal fibrosis is
observed in the dermis. Hematoxylin-eosin. X 400.
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ing contributed not only to a reliable acceleration of heal-
ing, but also to a reduction in the range of epithelialization
periods, healing took place under a dry scab, providing a
more effective wound healing effect. It was revealed that
our experiment of morphological study of rat skin with a
chemical burn with acetic acid against the background of
the use of dressings with a carbon sorbent makes it pos-
sible to assess not only the cytotoxic effect of the factor
under study, but also to obtain fundamentally new infor-
mation about the mechanisms of its action on the mor-
phofunctional state of the rat organism. It was found that
the regeneration of damaged tissues in rats by a burn with
acetic acid during treatment with a bandage with a car-
bon sorbent for 7 days leads to wound healing, and by
14 days completely scarring of the tissue occurs. The re-
sults obtained allow us to speak about the unique proper-
ties of sorbent carbon dressings, which have a good abil-
ity to absorb purulent secretions, reducing bacterial con-

eliminating the smell of exudate. The carbon sorbent cre-
ates the conditions necessary for the prevention of com-
plications of primary injuries.

Findings: It was proved that in the burnt skin tissues of
rats of the third group in the early stages there is a rap-
id maturation of granulation tissue, active regeneration
of the skin with a predominance of reparative processes,
less pronounced exudative phase of the inflammatory re-
action. It was found that the use of a dressing with a sor-
bent contributed to a decrease in the concentration of mi-
crobial bodies, accelerated the process of epithelializa-
tion of a dermal chemical burn, and the frequency of cic-
atricial complications was reduced to 20%. It was shown
that the use of a sorbent dressing contributed not only to
a significant acceleration of healing, but also to a reduc-
tion in the range of epithelialization periods, healing took
place under a dry scab, providing a more effective wound
healing effect.

tamination of the wound, trophic ulcers, and completely
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ABTopnapabIH yneci. bapnblk aBTopnap ocbl MakanaHbl xa3yfa TeH Aapexeae KaTbICTbl.

Myanenep KakTbIFbICbl — MaNiMAENTEH XKOK.

Byn matepuan 6acka 6acbinbiMaapaa xapusinay yLiH 6ypbiH ManiMaenmereH xaHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbITMaraH.
Ocbl )KyMbICTbI XYPridy Ke3iHAae CbIpTKbl YibiMAap MeH MeauuMHanbIK eKingikrepaid KapXXblnaHablpybl )kacanfaH XoK.

KapxbinaHabipy XyprisinMesi.

Bknap aBTOpoOB. Bce aBTOpPbI NPMHUMANV PABHOCUIBHOE yYacTue MpU HanMCaHUM AaHHO CTaTbu.

KOHMNUKT MHTEpPecoB — He 3asiBrieH.

[aHHbii MaTepuan He 6bin 3asBneH paHee, AN NyGnukaumMm B ApyrMx U3AaHUSX U HE HAXOAWUTCS Ha PacCMOTPEeHUW ApyrMy usgaTtenb-
cTBaMu.

Mpu NpoBeaeHUn faHHoM paboThl He BbiNo UHAHCUPOBaHUA CTOPOHHUMM OPraHU3aLMSMK Y MEAULMHCKUMU NPeaCTaBUTENLCTBAMM.
®UHaHCUpPOBaHUe — He MPOBOAMIIOCH.
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