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Effects of Rumex tianschanicus Losinsk extract on hematological
indicators in experimental gastritis

Gastritis is the most common gastrointestinal disease, with peptic ulcer disease accounting for 30% of all
cases, affecting about 10 % of the global population. According to 2020 statistics, 50,8 % of the population in
developing countries suffers from gastritis and this number increasing annually. This study examined the
medical effects of Rumex tianschanicus root extract on aspirin induced gastritis in rats: Forty five rats,
250+50 g were grouped into two: control group rats received placebo and experimental groups received ace-
tylsalicylic acid 160 mg/kg, orally once daily for 5 consecutive days to induce acute/ experimental gastritis.
Following gastritis registration, rats were grouped into three groups and treated with Rumex tianschanicus L.
extract. The first group was given 100 mg/kg orally once a day for ten days. The'second group received 50
mg/kg orally once a day for ten days. The third group did not receive the medication. At the end of the study,
all the animals were Killed to determine cytological, histological changes and hematological indices. The re-
sult showed statistically significant differences (p < 0,001) of total number of leukocytes, total number of
erythrocytes, hemoglobin level and content of platelets but they‘were‘all within the physiological norm. As a
result of the study the Rumex tianschanicus extract pharmacological properties were evaluated and its poten-
tial effect on the hematological parameters of rats during the treatment of experimental gastritis accessed. It
was discovered that the Rumex tianschanicus extract has no pathological effect on peripheral blood and
hemopoiesis during the period of its use. In this regard, the extract of Rumex tianschanicus is recommended
for further in-depth research in experimental conditions, followed by a transition to clinical trials.
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Introduction

The problem of gastritis and diseases of gastrointestinal tract has not lost relevance today due to the
high prevalence of the disease.

Diseases of the gastrointestinal tract are among the five most common diseases in the world. And out of
the total number of gastrointestinal diseases the most common are gastritis and 30 % is due to peptic ulcer
disease, this is approximately 10 %.of the total population of the globe [1]. Gastritis is thought to affect about
half of people worldwide. The incidence rate increases with age [2]. In 2013, about 90 million new cases
were reported [3]. And statistics of 2020 shows that globally, 50.8 % of the populations in developing coun-
tries suffer from gastritis [4, 5]. It means that the numbers are increases every year.

The main surface injuries of the mucous membrane are erosions, which have the form of spot hemor-
rhages [6]:

Gastritis,.despite the apparent «simplicity» of the disease, continues to create difficulties for clinicians
in diagnosis and treatment. Almost half of the global population suffers from diseases of the gastrointestinal
tract. Statistics'clearly show that in the structure of gastrointestinal diseases, more than 80 % is gastritis [7].
Today, this serious disease affects not only adults, but also school-age children.

Therefore, the treatment of gastritis is relevant, and we propose treatment with sorrel extract, which has
low toxicity and is obtained from plant raw materials that grow in our country.

In the Republic of Kazakhstan there is a species of Tien Shan sorrel Rumex tianschanicus, a relative of
Rumex. According to G.T. Sitpaeva (2019), Rumex tianschanicus is among the wild varieties of agricultural
crops in the Tien Shan of Kazakhstan, which, in addition to other species, are recommended for harvesting as
industrial crops. In addition, these studies have revealed that the species Rumex tianschanicus is found in the
Kungei Alatau range in the Almaty region, in the Big bare gorge (Bolshoi Zhalanash gorge). They were also
found in the Ile-Alatau National Park, also near the Nurly Tau and Tau-Samal microdistricts [8].

Currently, one of the potential ways to improve the efficacy of different disease treatments is to use
medicines derived from medicinal plant raw materials. Based on quantitative phytochemical and qualitative
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component analyses, the leaves, stems and roots of Rumex tianschanicus Losinsk contain anthocyanin,
anthraquinone, coumarin and flavonoid metabolites [9].

Rumex tianschanicus Losinsk is a medicinal plant that used in folk medicine for diseases of the gastro-
intestinal tract, liver and many skin pathologies. It contains anthracene derivatives, tannins, flavonoids,
naphtols, macro — and microelements, catechins, saponins, alkaloids, polysaccharides, which are responsi-
ble for a wide range of therapeutic activity [10].

As Fedulova et al. (2015) noted in their work, it has changes in the hematological blood value of rats
taking aspirin are observed.

Material and Methodology

The material of the study was non-steroidal anti-inflammatory drug aspirin (acetylsalicylic acid, ASA),
used to induce gastritis for the subsequent study of the drug based on Rumex tianshanicus. Aspirin causes
inflammation on the stomach lining [11].

The object of the study was three-month-old white laboratory rats (n = 45, 22 females and 23 males).
They were placed in different cages to avoid accidental mating. They had a well-balanced diet with vitamins
and clean running water before and during the experiments. All experimental studies'were carried out in ac-
cordance with the rules set out in the manual «Rules for conducting preclinical studies, biomedical and clini-
cal trials in the Republic of Kazakhstan» (dated July 25, 2007 Ne 442). During.the experiment, the behavior
and well-being of the animals of the experimental groups was monitored and compared with the behavior
and well-being of the control animals.

The experiment consists of two main groups: intact: 15 rats were given placebo, and experiment groups
30 rats were given the aspirin.

The experimental groups of murine were treated with aspirin 160.mg/kg, orally once daily for 5 consec-
utive days to induce acute inflammation gastritis [12].

After registration of gastritis rats were grouped into 3 to be treated with medication based on Rumex
tianschanicus. First group took 100 mg/kg for 10 days, orally, once a day. Second group took 50 mg/kg for
10 days, orally, once a day. Third group did not get the medication.

At the end of the research, animals had been killed under anesthesia [13].

For hematological studies, the blood of rats was collected by cardiac puncture in two separate vial with
K3 EDTA and gel with activator. Hematological analyses were performed using Sysmex XS 550-1 automatic
hematological analyzer (Japan).

The organs of GI tract such as esophagus, stomach, intestine, liver, kidneys and heart was collected for
histological preparations in order to determine the effect of the drug in experimental groups of animals. They
were weighed and macro photography was taken.

Stomach was dissected out and opened along the greater curvature. The inner surface was rinsed with
normal saline to remove food leftovers and blood contaminant, if present. The stomach print was done for
cytological examination. Also; it was sent for histological examination in 10 % formalin [14].

The aspirin group’s GI tract'was carefully studied for the presence of erosions proving the manifestation
of acute gastritis. In the rats tested, the erosion of the mucous membrane of stomach and the hyperemia were
identified.

A condition in which there is an excess of blood in the vessels of a body organ or tissue is known as
hyperemia [15]. As.more blood enters the body, the mucous membrane becomes redder (hyperemia) and
swells. After that we study the effects of drug based on Rumex tianschanicus at rats which showed signs of
stomach inflammation.

From that point, the action of the drug based on Rumex tianschanicus on rats with signs of gastritis was
investigated. The gastrointestinal tracts of rats were studied 10 days after the drug was administered.

Macro-images of experimental rats after drug administration revealed that the mucous membrane of the
stomach was not exposed to erosion, and thus inflammation was reduced.

The obtained data was statistically processed using standard methods in the program «Statistica-6.0».
The Student's t-test was used to determine the significance of the differences in the arithmetic mean. Statisti-
cally significant differences were defined as p < 0,001.
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Results and Discussion

According to Muzychkina et al. [9], the root of Rumex tianschanicus contains anthracene derivatives-3-
methyl-1,8,9,10-tetraoxide dihydroanthracene-9,10 (1,8-dioxy-3-methylanthranol-9,10). The presence of
anthracene-derived substances has a positive effect on the gastrointestinal tract of the body [10].

During the experiment, we measured the rats and analyzed their data. Initial weight is 250 £ 50g. When
taking aspirin, the rat’s weight is significantly reduced to 13 + 2 grams. According to our data, due to in-
flammation of the mucous membranes of the stomach rats could not eat normally. Then after treatment with
the drug there is a slight increase in weight up to 8 £+ 3 grams.

During the period of studies in rats of experimental and control groups, it was noted that the administra-
tion of extract did not have visible deviations in the condition of the animals. Before rats took aspirin, they
were quite active, mobile, and good at eating food and taking water. During the establishment of gastritis, the
activity decreased, the food was eaten poorly, the defecation has changed, and it was liquid. But as soon as
they started to ingest the extract, their condition improved. In the following days, the feed intake.and water
intake significantly increased. They also started to gain weight. The feces were fully formed, acquired a
dense consistency. The condition of the animals has stabilized. On the 5th day after applying the extract,
their condition improved and there was no gastritis. Our extract also had a good effect on hematopoiesis,
erythropoiesis. No side effects of the extract were observed in animals.

Inflammation of the mucous membrane of the stomach, caused by aspirin, is characterized by small ero-
sions (1-5 mm). As a result, rats eat less or less on an acute basis and weigh'less than before. The color of
the stomach mucous membrane returned to normal on the fifth day of treatment.

The results of this research of the comparative assessment of the hematological parameters of the ob-
served groups are presented in Table.

Table

Hematological parameters of blood from rats in the intact group, with gastritis
and experimental treatment with Rumex tianschanicus

. . Drug treatment with
Indicator name, unit of measurement Interna.tlo'nal Con‘Frol group Acute expert- Rumex tianschanicus
abbreviation (intact) mental gastritis extract

The total number of leukocytes, 10°/L WBC 6.66 +0.28 8.94+0.38* 8.37 +£0.36*
Total red blood cell count, 10'*/L RBC 6.3120.97 7.06+1.08 6.50+1.02
Hemoglobin level, g/L HGB 136.60+6.23 153.70+6.01* 153.61+6.14*
Total platelet count, 10°/L PLT 413.40+23.00 363.79 £17.80 390.95+22.70
Absolute neutrophil count, 10°/L Neut 3.03+0.18 3.92 +£0.60* 3.68+0.45%/**
Absolute lymphocyte count, 10°/L Lymph 3.00+0.23 4.33+0.39* 4.11£0.27*/**
Absolute content of monocytes, 10%/L Mono 0.44+0.10 0.50+0.17 0.47+0.11
Absolute eosinophil contenty 10%/L Eos 0.16+0.05 0.17+0.10 0.06+0.02
The absolute content of basophils, 10°/L Baso 0.02+0.01 0.01+0.005 0.04+0.01
The relative content of neutrophils, % Neut 45.33+£5.53 43.86+8.67 43.77£5.09
The relative content of lymphocytes,% Lymph 45.04+3.86 48.45+8.63 49.20+£3.27
The relative content of monocytes, % Mono 6.84 £1.97 5.56£1.97 5.76%1.67
The relative content of eosinophils, % Eos 2.55+0.16 1.9940.13 0.8040.14%/**
The relative content of basophils, % Baso 0.14 £0.03 0.15+0.01 0.17+0.09
* — statistically significant differences in relation to the control group (p <0,001)
** — statistically significant differences in relation to the group with experimental gastritis (p < 0,001)

As shown in the table, there were statistically significant variations (p < 0,001) between the hematolog-
ical parameters of experimental animals, including the total number of leukocytes, total number of erythro-
cytes, hemoglobin level and content of platelets, as shown in the Table, but they were all within the physio-
logical norm. When calculating the number of erythrocytes 7.06+1.08 x 10'%/L in animals of the second
group with experimental gastritis, it was discovered that the arithmetic mean values of the amount of these
elements are normal and do not differ from significantly the indicators of clinically healthy animals from the
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first 6.310.97x10'%/L control group. The statistically significant (p < 0,001) total number of leukocytes with
experimental gastritis was 8.94+0.38x 10°/L in comparison with 6.66+0.8x 10°/L in the intact group which
indicates the inflammation process. The hemoglobin content in animals with experimental gastritis
13.60+6.23 g/L. was significantly different (p < 0,001) in relation to the control group 153.70+6.01 g/L. Here
we see minor relative changes. Small relative changes were also observed only in the content of platelets in
animals of the second group with experimental gastritis 363.79+17.80x10°/L versus 413.40+23.00x 10° /L of
the control group. We assume it is related to aspirin consumption and the thinning effect of aspirin on the
blood [16].

The relative content of different types of leukocytes in animals of the second group did not significantly
change in relation to the leukogram of control animals.

At the second stage of the study, after applying the correcting gastritis extract of Rumex tianschanicus
the following picture was observed: the level of hemoglobin in the third group showed significant (p <
0,001) changes 153.61+6.14 in relation to control group. In contrast to the control group,jthe number of leu-
kocytes in the third group increased significantly to 8.37+0.36 x10°/L. The number of erythrocytes was
without significant changes 6.50 £ 1.02 x10° /L. There are no significant changes in number of platelets in
the third group 390.95 + 22.70 x10° /L.

Also, we observed the significant difference between absolute neutrophil count 3:68+0.45x 10°/L and
absolute lymphocyte count 4.11£0.27x 10°/L of third group in relation to second group and first group. The
relative content of different types of leukocytes in the third group of animals did net differ significantly from
the leukogram of the other groups of animals, with the exception of a significant (p'< 0,001) change in the
relative content of eosinophils of 0.80+0.14 % compared to the experimental and intact groups.

Thus, as a result of a comparative analysis of the hematological parameters of three groups: intact, ex-
perimental with aspirin only and aspirin with Rumex tianschanicus extract treatment, statistically significant
(p £0,001) changes were revealed, but they were all within the physiological norm.

The food consumption and body weight gain or loss was according to A. Modinat et al (2017). They
state that nutrient digestion and absorption by the direct effect on gastric and intestinal mucosal cells have
decreased by non-steroidal anti-inflammation drugs (NSAIDs).

According to other [17] researchers investigating the blood parameters in experimental chronic gastritis
the content of erythrocytes, hemoglobin in erythrocytes and platelets varied to a low degree in comparison to
intact animals indices, in line with the findings of our research. In 27 % of animals an increase leukocytes
and monocytes number in the blood, aleng with increase of all forms of granulocytes in the blood
composition: basophilic, neutrophilic, and.eosinophilic, indicates the onset of an inflammatory process.

Similar studies [17] have revealed thrombocytopenia associated with a decrease in platelet formation,
indicating the presence of acetylsalicylic acid intoxication, which is consistent with our findings. According
to other studies [13], aspirin treated groups had lowered RBC and hemoglobin concentration when compared
with phytopreparation treated groups.

The established gastroprotective effect of the extract of rumex tianschanicus is due to the synergism of
the action of biologically active'substances contained in the herbal remedy (flavonoids, tannins, vitamins,
organic acids, etc.).[18].

Herbal medicinal products have 5 times less frequent adverse reactions compared for other medications.
There is_a relatively low toxicity of phytopreparations. It is easy to use them either orally or externally with
the procedure used to‘apply phytopreparations [19].

Phytopreparations are well compatible with synthetic drugs and can greatly improve the therapeutic ef-
fects with their appropriate combination. Unlike the synthetic drugs, the phytopreparations have a minimal,
medium and normal impact on the body; have a therapeutic effect that develops steadily, but gradually [20].

Similar studies [13] used the Vernonia amygdalina (del.) leaf methanol extract to measure the impact
on the stomach ulcer. The therapeutic effect is demonstrated by the presence of alkaloids, flavonoids, tan-
nins, cardiac glycosides and terpenoids.

Phytopreparations are increasingly favored in modern medical practice because of their many beneficial
features. They include low-toxicity at optimal effectiveness, a wide variety of treatment effects, a broad
organo-protective impact, harmonizing effects on all bodies and processes in the body, minimal side effects
and relatively low prices compared to synthetic medicine.
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Conclusion

There were no deterioration or side effects observed in the rats during the experimental intake of the ex-
tract. The rats' condition has stabilized as a result of the treatment.

In this study administration of Rumex tianschanicus extract reduced aspirin-induced gastritis and nor-
malized hematological parameters of rats. Overall, the findings supported the beneficial and non-toxic effects
of Rumex tianschanicus extract in preventing gastric ulcer development in experimental acute gastritis rats
suggesting the possibility of an alternative gastritis treatment. In addition, the data obtained from experiment
indicates there are no toxic and damaging effects of activation and inhibition on hematopoiesis when the ex-
tract is administered enterally to rats. Our study found that Rumex tianschanicus root extract with high
anthraquinone content has a significant therapeutic effect in the experimental treatment of gastritis.

As a result of the research carried out to evaluatethe pharmacological properties of the Rumex
tianschanicus extract and its potential effect on the hematological parameters of rats during the treatment of
experimental gastritis, it was discovered that the Rumex tianschanicus extract has no pathelogical effect on
peripheral blood and hemoposes during the period of its use. In this regard, the. extract of Rumex
tianschanicus is recommended for further in-depth research in experimental conditions, followed by a
transition to clinical trials.
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Rumex tianschanicus Losinsk cbIFBIHABICHIHBIH TI:KipHOeJIiK racTpUT Ke3iHaeri
reMaToJIOTHAJIBIK KOpceTKilTepre acepi

Tactpur — Oyi1 acKa3aH-ilIEK >KOJNJAPBIHBIH €H KOIl TapalfaH aypybl, acKa3aH jKapachl aypybl OapIibIK
warnaitnapasiy 30 %-bIH Kypaiiibl, oneM XaikblHbIH miamameH 10 % -piHa ocep eremi. 2020 KbLIEbI
CTaTUCTHMKaFa COWKEC AaMyLIbl enaep TYPFhIHAapbIHbIH 50,8 % -bI racTpUTIICH aybIpajbl KOHE OYJI CaH >KbUI
callplH apTeIn Kelemi. byn 3eprreyne Rumex tianschanicus TaMBIpbIHAH —aJIBIHFaH - CHIFBIH/BIHEL
ereyKyHpBIKTapFa acnupHH Oepy apKbUIbI TYBIHJaFaH TacTPUTKE MEIUNMHANBIK acepi 3eprrenmi. Canmarb
250 + 50 r GonaThIH KBIPBHIK OeC ereyKyHphIK ajbIHBIN, €Ki TOIKa OeuiHi: 1-TONTHIH ereyKyWpHIKTapbl
(6axpuray) muane6o aimsl, an 2-TOH XKeAen TKIpHOeNiK racTpuUT MHAYKOUSCHL YIUiH KyHiHe Oip per 160
MI/KI aIeTHICATHIMI KBILIKbUIBIH Mepopaibai KaObuiaaasl. [acTpUT TipKeNTeHHEH KeWiH ereyKyHWpbIKTap
yiiI Torka OeiHin, Rumex tianschanicus L. CHIFBIHIBICBIH KaObUIAAABI, OIpiHINI TOTIKA KYHiHE Oip peT OH KYH
60iter 100 mr/kr mepopansai Gepinai. An exiHiumi Tom oH KyH 0o¥bl KyHiHe OiprpeT 50 Mr/kr mepopaib/i
KaObu1aafpl. YiniHoi tonm Rumex tianschanicus L. CHIFBIHABICHIHG KaOBUIAAFaH JKOK. 3epTTEy COHBIHIA
OapJbIK KaHyapyap IMTOJOTHSIBIK, THCTOJOTHSJIBIK ©3repicTep MeH TeMaTOJOTHSIBIK KepCeTKIiITepai
aHBIKTAy VIIIH YHBIKTATBUIIBL. HoTmkene neHKOIUTTEpIiH JKOHES SPUTPOIMTTEPIH KaIIbl CAHBIHBIH,
TeMOTJIOONH JeHTeHiHIH kKoHe TPOMOOIUTTEp KYPAMBIHBIH CTaTHCTHKAJIBIK MaHBI3bI allbIpMAIIbLUIBIKTApbIH
kxepcerti (p < 0,001), 6ipak omapaslH OapibIFbl (U3HOMOTHSUIBIK  HOPMAHBIH MIeriHAe Ooymbl. Rumex
tianschanicus CHIFBIHIBICHIHBIH (hapMaKOJIOTHSUIBIK KaCHETTEPIH JKOHEe OHBIH TXKIPHOEIIK TacTpUTTI emaey
Ke3iH/Je ereyKYHpBIKTapIblH TeMaTOJIOTHIIBIK MapaMeTpiiepiHe BIKTUMAI dcepiH Oaranay yIIiH Kypri3inreH
3epTTey HOTHXKeci Rumex tianschanicus ChIFBIHABICHI NEepUQEpUsIbIK KaH MeH remonosre (KaH Ty3iny)
MATOJIOTHSUIBIK  ocep eTMEHTiHI aHbIKTaiael. OchbiFaH  O0alnaHblCTel Rumex tianschanicus CbIFBIHABICH
KIIMHHUKAJIBIK CHIHAKTAP/IbI TOKIPUOEIiK yKaFaiaa ogaH opl TepeHipeK 3epTTey YILiH YChIHbUIFaH.

Kinm cesoep: racTpur, ereyKyHpbIKTap; Rumex tianschanicus, TeMaTOJIOTUSUIBIK KOPCETKIIITEep, KaH, OCIMJIIK
CBIFBIHJIBICEL.

A K. Illokan, U.b. Tunastosa, J[.M. Epro3osa, H.O. Kynpuna,
J.XO. Kopymbkun, H.B. Tepneukas, H.K. Kop6o3oBa

Bausinue s3xcrpakra Rumex tianschanicus Losinsk Ha remaTosioruyeckue
NMOKa3aTeJId PH IKCIEPUMEHTAJIbHOM racTpUTe

l'actput — Haubonee pacnpocTpaHeHHOE 3a00I€BaHNE HKENTYOUHO-KHUIIIEUHOTO TPAKTA, NIPU 3TOM S3BEHHAs
6osie3nb cocTaBisieT 30 % Bcex ciyuaes, nopaxas npuMepHo 10 % Hacenenus mupa. CornacHO CTaTHUCTHKE
32:2020.rox, 50,8 % HacendeHHs1 Pa3BUBAIOIINXCS CTPaH CTPAJaeT TaCTPUTOM, U 3TO YHCIIO €KETOJHO YBEIH-
gqnBaeTcsl. B crarbe m3ydeHsl MeauHCKue 3G dEKTHl 3KCTpaKkTa KOpHS Rumex tianschanicus Ha MHIYIUPO-
BaHHBIN aCIHPHHOM racTpuT y KpbIlc. Copok msaTh Kpbic BecoM 250 + 50 T ObUTH pa3/ieNieHsl Ha JIBE TPYIIIbL:
KPBICH Tpymmbl 1 (KOHTPOJIB) IMOTydald Iianedo, a Tpymnmna 2 mojiyJana aneTHICATNIIIOBYI0 KHcIoTy 160
MI/KT TIepopajIbHO OJVH pa3 B JAEHb B TEUCHHUE 5 JHEH MoApsa Ul HHAYKIUH OCTPOTO SKCIEPHMEHTAIBHOTO
ractpura. Ilocne perucrpaimu racTpura KpbIChl ObUIM pa3/ielieHbl Ha TPH TPYNIBI U TONy4annd 3KCTPAKT
Rumex tianschanicus L. IlepBoii rpynne gaBamu 100 MI/Kr nepopaibHO OIUH pa3 B JICHb B T€UEHHE ACCITU
nHeid. Bropas rpynma momydana 50 MI/Kr mepopaibHO OAMH pa3 B JCHb B TeUEHHE AecsATH aHel. Tperhs
Tpylna He Mojydana JeKapcTBa. B koHIe MccnemoBaHHs BCEX KMBOTHBIX YMEPIUIBILSUTH JUIS ONPEAEIEHUs
IUTOJIOTUIECKHX, THCTOJIOTUYECKUX N3MEHEHUH M reMaToJIOTHUecKuX Mokasareneid. PesynpraT mokasan cra-
THUCTHYECKH 3HaunMBble pazmmanst (p<0,001) oOmero xoau4ecTBa JEHKOIUTOB, OOIIETO KOJINIECTBA IPUTPO-
IIUTOB, YPOBHS T'eMOTIIO0HHA U COJEepKaHUsI TPOMOOIIMTOB, HO BCE OHM OBLIH B Ipeienax (HU3HOIOTHIeCKoi
HOPMEL. B pe3ynbpraTte ncciemoBaHus, IPOBEIEHHOTO [UIS OIEHKH (PapMaKOJIOTMYECKHX CBOHCTB IKCTpPAaKTa
Rumex tianschanicus M1 ero TOTEHIMATIGHOTO BIMSHHS Ha TeMaTOJIOTMYECKHE TTapaMeTpPhl KPBIC BO BpEMSI Jie-
YEeHHs SKCIIEPHMEHTAIIBHOTO TacTPUTa, OBLIO0 00OHAPYKEHO, UTO 3KCTPAKT Rumex tianschanicus He OKa3bpIBaeT
HaTOJIOTUYECKOTO JIEUCTBUS Ha Mepu(epruuecKyto KpoBb 1 KDOBETBOPCHHE B IIEPHUOJ €r0 MCIOIb30BaHUs. B
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CBSI3U C 3TUM IKCTPaKT Rumex tianschanicus peKOMEHOBaH Ul JaJbHEHIEro YriayOJeHHOTO UCCIIeIOBaHHS
B OKCIIEPUMEHTAJIBHBIX YCIOBHSX C HOCIEAYIOIUM MEPEeX0I0M K KINHUYECKUM HCIIBITAHUSIM.

Kniouesvie cnosa: racTput, KpbIckl, Rumex tianschanicus, reMaTOJOTHYECKUE MOKA3aTeNH, KPOBb, PAaCTHU-
TEINBHBIN SKCTPAKT.
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