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ANATOMO-MORPHOLOGICAL FEATURES OF

AGRIMONIA EUPATORIA SUBSP. ASIATICA (JUZ.)
SKALICKY (ROSACEAE) FRUITS

There are more studies about determi-
ning anatomo-morphological features
of medicinal plants, and it is essential
to identify the plant. Nowadays, in mo-
dern Pharmacognosy used more up to
date equipments to carry out macrosco-
py and microscopy analyses, which help
us to achieve high results in short time.

ABSTRACT

In this paper, we studied macro and microscopy of fruits
of Agrimonia asiatica. This plant is widely growing in the
Kazakhstan as a wild plant. In folk medicine Agrimonia
asiatica (JUZ.) is used along with Agrimonia pilosa Ledeb.
differing in small morphological features and occurring
much less frequently, as a gastric, choleretic, diuretic,
astringent, hemostatic and tonic. Fruits of Agrimonia asi-
atica consist ursolic acid (0.02%) [1], tannins (5.05%), fla-
vonoids: rutin and hyperoside. Obtained results shows,
that A. eupatoria ssp. asiatica fruit is a hypanthium (floral
cup), which encloses 1-2 achenes. Anatomy of the fruit
and seeds of Agrimonia eupatoria subsp. asiatica. fruit
show the external hypanthium with hooked bristles en-
closing the seeds and the close-up views of parts of the
fruit and seed.

Keywords: fruits, microscopy, Agrimonia eupatoria
subsp. Asiatica, formalin-acetic acid-alcohol, hypanthi-
um, flavonoids, hooked bristles.

STUDY OBJECTIVES
We aimed to identify the anatomo-morphological features
of the Agrimonia eupatoria subsp. Asiatica (Juz.) Skalicky
(Rosaceae) fruits.

MATERIALS AND METHODS
The fruits of A. eupatoria ssp. asiatica were collected in
the fruiting season (end of the June, 2018) from village
Kaskasu and washed with cold water, after that we let it
dry at room temperature laying on table.

Preparation of samples for scanning electron micros-
copy (SEM).

Dried fruits of A. eupatoria ssp. asiatica were boiled in
water, fixed in FAA (formalin-acetic acid-alcohol) for 48 h,
washed with water and dehydrated by passing through
increasing concentrations of alcohol in water according
to a standard method [2]. The specimens were then dried
in a Leica EM CPD300 (Leica Microsystems, Wetzlar,
Germany) supplied with liquid CO,. The samples were
then mounted on aluminum stubs using carbon tape with
glue on both sides and then coated with platinum using
a Desk V sputter coater (Denton Vacuum, Moorestown,
NJ, USA) supplied with argon gas. Photomicrographs of
the entire and longitudinally cut specimens were taken
using a JSM-7200F field emission scanning electron mi-
croscope (JEOL Ltd., Tokyo, Japan).

RESULTS AND DISCUSSIONS
Morpho-anatomy of fruits. The fruit in A. eupatoria ssp.
asiatica is a hypanthium (floral cup), which encloses 1-2
achenes. Hypanthium is cup-shaped, ridged below, distal-
ly with hooked bristles, measuring about 1 cm long and 0.5
cm in diameter including bristles; outer bristles recurved,
inner ones spreading [3]. The lower part of the hypanthi-
um shows ridges and numerous non-glandular covering
trichomes. The fruiting calyx is persistent, seen at the top
of the hypanthium. In longitudinal section, the mature fruit
presents a fleshy cup-like hypanthium with hooked bris-
tles along the rim. The seeds are up to 3 mm long and 1.5
mm in diameter. Seed coat is thin, three-layered; middle



Figure 1 — Fruit morphology of Agrimonia eupatoria subsp.
asiatica

Notes. A — photograph of fruits. B — SEM image of a flowering bud
showing developing bristles. C, D — SEM images of a mature fruit
and close-up of the hooked bristles of the hypanthium: br — hooked
bristles, ca — calyx, fr — fruits, hy — hypanthium.

Figure 1 — Anatomy of the fruit and seeds of Agrimonia eu-
patoria subsp. asiatica

Notes. A-D — SEM images of longitudinal sections of the fruit
showing the external hypanthium with hooked bristles enclos-
ing the seeds (A) and the close-up views of parts of the fruit (B,
et al. in the note to Figure 1).
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layer is made up of thick-walled, lignified sclerenchyma
cells. The seed coat encloses the embryo. The embryo
with its cotyledons occupies most of the seed volume.

CONCLUSIONS
Summarizing results of fruits we can say that, hypanthi-
um has a hooked bristles which is characteristic for Ro-
saceae family and from anatomy of the fruit and seeds
of Agrimonia eupatoria subsp. Asiatica we see calyx,
embryo and seeds containing tannins.
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ASIATICA (JUZ.) SKALICKY
(ROSACEAE)

B paHHOM cTatbe Mbl NpeacTaBuny pesynbsraTbl Uccne-
OOBaHWSA Makpo- M MUKpockonuu nnogoB Agrimonia
asiatica. 910 AMKoOpacTyllee pacTeHne, BCTpevatoLlee-
Csl MOYTK BO Bcex pernoHax KasaxcrtaHna. B HapogHown
MeguuuHe Agrimonia asiatica (JUZ.) ucnonb3syetcs
BmecTe ¢ Agrimonia pilosa Ledeb., oTnnyaroimmcs He-
fonblwmMK Mopdonornyeckummn ocobeHHocTsimMu. [lo-
crnieqHee BCTPeYaeTCs 3HaYUTENbHO pexe, NPUMEHSIOT
€ro B Ka4ecTBe XKernygo4HOro, Xen4eroHHoro, Mo4YeroH-
HOro, BSXYLLEro, KpOBOOCTaHaBMNMBAIOLLErO U TOHWU3W-
pytoLLero cpeacTea.

B nnopax Agrimonia asiatica copepXuTtca ypco-
nosas kucnota (0,02%) [1], AybunbHble BeluecTBa
(5,05%), pso dnaBoHOMAOB (PYTMH W rMNeposvay).
Mony4yeHHble HamMW pe3ynbTaThbl NOKa3blBaloT, YTO MIIO-
Obl A. eupatoria ssp. npeacTaBnaT N3 cebs rmnaHTum
(uBETOYHYIO YaLueyky) ¢ 1 unu 2 cemsiHkamn. AHaTOMM-
YecKkoe CTpOeHue NrofoB U ceMsiH Agrimonia eupatoria
subsp. Agrimonia asiatica (JUZ.): BHELUHUIA TMNaHTUA C
KpPHOYKOBaTbIMU LLETUHKAMW, OXBaTbIBAKOLLUMMU CEMEHA.

KnioueBble cnoBa: nnogbl, Mukpockonus, Agrimo-
nia eupatoria subsp. Agrimonia asiatica, ®opmanuH, yk-
CyCHas KucroTa, CnvpT, rmMnaHTui, onaBoHOUAbI, KPHOY-
KoBaTble LLETUHKM.

1. Ibragimov AY., Khazanovich R.L. — Chemistry of Natural Compounds. — 1972. 8: 390. Doi: org/10.1007/BF00563765.
2. Hayat M.A. Principles and techniques of electron microscopy: biological applications. 4th ed. — New York: Cambridge

University Press, 2000.

3. eFloras. 2008. Published on the Internet. Missouri Botanical Garden, St. Louis, MO & Harvard University Herbaria,
Cambridge. Missouri Botanical Garden, St. Louis, MO & Harvard University Herbaria, Cambridge. [Electronic resource ]: http://

www.efloras.org.

P

v

BE3OINACHOCTb JIEKAPCTB

YeThIpe NapTHU JIEKAPCTBEHHOIO npenapara Zantac sarpasaessl NDMA
ATEeHTCTBO IIO PETYJIMPOBAHUIO JIEKAPCTBEHHBIX CPEACTB N Me}II/IIlPIHCHOfI IIPOAYKITNN BCJ’II/IKO6pI/I—
TaHUN OHy6JII/IKOBaIIO IpeAynpeRIACHUE JJId MEJUITTHCKUX pa6OTHI/II€OB, KOTOPOE€ Kaca€eTCs 3arpsa-
HeHHBIX popM IIpenapara Zantac, nocie pemeHuss GSK 06 oT3bIBe Ipenapara Ha BCeX PhIHKA

Zantac — lekapCTBEHHOE CPEJCTBO HA OCHOBE THIPOXJIOPH/IA PAHUTHUINHA, UCHOJIB3YIOIIeeCs IPU
HM3KOTe U I3BE JKeIyAKa, ObLIO KOHTaMUHUPOBAHO ITpuMecaMu N-HuTpo3oanMeruinamuHa (NDMA),

IIOTEHIIAJIbHOI'O KaHII€EpPOIre€Ha.

[TocTpazanu TOJBKO YEeThIpe (POPMBI BBIIIYCKA:

1. Zantac 150 mr / 10 mu1, cupor.

2. Zantac 50 Mr / 2 MJI, IS UHBEKIUHA.
3. Zantac 150 mr, TabJIEeTKH.

4. Zantac 300 mr, Tab/JIETKH.

ComtacHo aokyMeHTy MHRA, MequIIMHCKNE paOOTHUKU JI0KHBI HEMEJIEHHO IIpe-
KPaTUTh paclIpocTpaHeHNe 3Tou (apMIPOAYKIINN, U30IMPOBATh BCE OCTABIIINECH 3a-
achl ¥ BEPHYTH MX rocTtaBIiky. MHRA Taksxe coobmiaeT, 9To 6e3perenTypHbIe IIpe-
napartsl Zantac 75 Relief 1 Zantac 75 Tablets mpousBoaaTcsa Ha JPYyTUX MOITHOCTSIX

1 HE 3arpsa3HEHDI.

B cenTsabpe EBpormelickoe areHTCTBO IO JEKAPCTBEHHBIM CpEJICTBAM OOBABUIO
O pacciIeloOBaHUU CIy4YaeB 3arpA3HEHUA JIEKapCTB Ha OCHOBe paHutuauHa NDMA.
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