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Atherosclerosis is recognized as “non-infectious pandemic of the XXI-th century”. There is a wide range
of drugs for correction of hyperlipidemia, as well as for the primary and secondary prevention of athe-
rosclerosis complications. However, all known lipid-lowering drugs have many side effects. Herbal
medicines have several advantages over synthetic monodrugs. In particular, due to the complex and
balanced chemical composition and the rational combination of biologically active substances they
have multifaceted effects on the body: on the one hand, they affect directly on the diseased area,
and on the other hand, provide pharmacological correction of various functional systems. In this re-
gard it is interesting to study triterpenoid compounds isolated from the plant material, which have a
wide range of pharmacological activities, including the lipid-lowering effect. The aim of this study was
to assess the lipid-lowering properties of the ethanol extract from Poterium sanguisorba L. (burnet
salad) containing triterpenoid compounds in the underground part of the plant. The ethanol extract
of Poterium sanguisorba L. underground part was studied for the hypolipidemic activity in the acute
model of hyperlipidemia induced by injecting a single dose of Tween-80 (250 mg/kg) intraperitonially
to rats. In 8 h the blood samples were taken, and the level of hyperlipidemia was assessed. Daily
white mature Wistar rats were orally treated with the extract in two doses: 100 mg/kg and 250 mg/kg
for 7 days, the last injection was together with Tween-80. As a reference drug nicotinic acid (30 mg/kg)
was used. At the end of the study the serum levels of the total cholesterol, triglycerides and the total
lipids were measured. Determination was performed using enzymatic methods. The results of the study
conducted have confirmed the hypolipidemic activity of Poterium sanguisorba L. extract under condi-

tions of acute hyperlipidemia.

Atherosclerosis is the traditionally known consequence
of the lipid metabolism disorders (dyslipidemia, hyper-
lipidemia, hypertriglyceridemia) and reduction of the
elasticity of vessels of different caliber [4]. Hyperlipi-
demia is the major risk factor for atherosclerosis. Other
complications are coronary heart disease, ischemic cereb-
rovascular disease, hypertension, obesity and diabetes mel-
litus (Type II). Although many effective lipid-lowering
synthetic drugs exist, none is effective for all lipopro-
tein disorders, and all of them are associated with some
adverse effects. Therefore, it is a need of the day to search
other products from natural sources that are less toxic,
less expensive, and can provide better safety and effica-
cy when using. Natural products from plants are a rich
source used for centuries to cure various ailments [12].

Today, a lipid-lowering therapy uses a wide range
of drugs (statins, fibrates, cholesterol absorption inhibi-
tors, niacin drugs) for correction of hyperlipidemia, as
well as the primary and secondary prevention of athero-
sclerosis complications [5]. The known lipid-lowering
drugs have many side effects in patients [11].

Herbal medicines have several advantages over syn-
thetic monodrugs. In particular, due to the complex and
balanced chemical composition and the rational combi-
nation of biologically active substances they have mul-
tifaceted effects on the body: on the one hand, they affect
directly on the diseased area, and on the other hand, pro-
vide pharmacological correction of various functional

systems [3, 13]. In this regard it is interesting to study
triterpenoid compounds isolated from the plant mate-
rial, which have a wide range of pharmacological ac-
tivities, including the lipid-lowering effect [1, 10]. The
Rosaceae family includes such interesting species as
Poterium polygamum Waldst. Et Kit., P. sanguisorba L.,
P. lasiocarpum Boiss. Et Hausskn., which are widespread
in Ukraine. Such triterpenoids as caccigenin, poteriside
and tormentoside are contained in the underground part
of these plants [6].

The aim of this study was to assess the antihyper-
lipidemic properties of the ethanol extract of P. san-
guisorba L. (burnet salad) on the model of acute hyper-
lipidemia.

Materials and Methods

Only male albino Wistar rats weighing 200-220 g
were used in this study. They were acclimatized under
laboratory conditions. Animals were fed on a standard
diet and water ad libitum. Thirty animals were distribu-
ted into 5 groups (six rats in each group): Group 1 —
control rats, group 2 — intact rats, group 3 — standard
rats, group 4-5 — test rats.

P. sanguisorba L. thizomes were collected in the
Zaporizhzhia region, dried under shade, powdered and
extracted with 96% ethanol in a Soxhlet extractor. The
extract was concentrated using a vacuum evaporator, and
the extract residue was stored at 4°C in refrigerator for
further use.
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The effect of Poterium sanguisorba L. extract on plasma lipids on the acute model of hyperlipidemia

Table

Group Total cholesterol (mmol/I) Triglycerides (mmol/l) Total lipids (g/1)

Intact rats 1.19+0.002* 0.26+0.004** 6.56+0.209**
% to control rats 86.86% 66.66% 73.29%
Control group 1.37+0.064 0.39+0.02 8.95+0.234
PSE 100 mg/kg 1.12+0.075* 0.28+0.003** 5.2+0.624**
% to control rats 81.75% 71.79% 58.10%
PSE 250 mg/kg 1.26+0.144 0.31+£0.009** 5.35+0.25%*
% to control rats 91.97% 79.48% 59.77%
Nicotinic acid 1.25+0.12 0.30+0.02* 5.02+0.471%*
% to control rats 91.24% 76.92% 56.09%

Notes: * - p<0.05; ** - p<0.01 - probability differences compared to the control group.

The model of acute hyperlipidemia is based on the
ability of such surfactant as Tween-80 to bind blood plas-
ma lipids and to form micelles isolated from the action
of lipoprotein lipase. In 8-10 h after a single intraperi-
toneal administration of Tween-80 the level of blood
triglycerides increased by 6-8 times and the level of
cholesterol increased by 3-4 times.

The model of acute hyperlipidemia was induced by
injecting a single dose of Tween-80 intraperitonially in
rats in the amount of 250 mg/kg per 1 ml of distilled
water [8]. In eight hours the blood samples were col-
lected to assess the level of hyperglycemia. Blood was
collected by decapitation of anesthetized rats (sodium
thiopental, 40 mg/kg) and centrifuged at 3000 rpm for
15-20 min. The serum samples were further subjected
to biochemical analysis.

In acute toxicity studies [7] it was determined that
a single oral (by gavage) introduction of P. sanguisorba
L. extract (PSE) in the dose of 5 g/kg did not cause the
death of animals and did not also contribute to the nega-
tive impact on their condition and behaviour. Thus, PSE
can be referred to the IV-th class of toxicity (low-toxic
compounds). In this study PSE was administered in two
doses of 100 and 250 mg/kg (Group 4-5, respectively)
introduced in advance within 7 days before the injec-
tion of Tween-80.

The antihyperlipidemic activity of PSE was com-
pared to nicotinic acid (30 mg/kg) [9] administered in-
traperitonially to standard rats (Group 3).

At the end of the study the total cholesterol (TC),
triglycerides (TG) and the total lipids (TL) were meas-
ured in the serum. Determination was performed using
enzymatic methods (Felicit, Ukraine).

Statistical analysis was performed using Student t-
test. The data obtained was processed by the method of
variation statistics at the significance level of p<0.05.

Results and Discussion

The data in Table show that a single administration of
Tween-80 caused marked increase in levels of TC (13.14%,
p<0.05), TG (33.34%, p<0.05) and TL (26.71%, p<0.05)
in the plasma in control rats compared to intact rats.

Treatment with PSE caused decrease in these levels
in both doses. But the dose of 100 mg/kg showed the
highest reduction.

Thus, PSE in the dose of 100 mg/kg reduced the
level of TC by 18.25% compared to the control group,
while PSE in the dose of 250 mg/kg and nicotinic acid
reduced the probability of the appropriate level by 8.03%
and 8.76%, respectively.

Besides, administration of PSE in the dose of 100 mg/kg
caused the highest TG level decrease in the blood (28.21%)
and appeared to be 5.13% higher than in standard rats
receiving nicotinic acid. Increase in the dose of PSE to
250 mg/kg did not result in increase of its effect (re-
duction of the blood TG level compared to control is
20.52%).

Under the effect of PSE the level of TL significant-
ly decreased compared to the control to almost identi-
cal values. Thus, in Group 4 the level of TL decreased
by 41.90% and in Group 5 by 40.23%. Nicotinic acid
showed the more pronounced effect on overall blood li-
pids, thus reducing the corresponding figure by 43.91%.

Therefore, we have found that the ethanol extract of
Poterium sanguisorba L. on the model of acute hyper-
lipidemia showed a pronounced hypolipidemic activity.
The ability to reduce the blood lipid spectrum — the to-
tal cholesterol, triglycerides, and the total lipids — was
manifested. However, a significant increase in the effi-
ciency of PSE when increasing the dose was not found.
Therefore, the dose of 100 mg/kg was determined to be
the most effective lipid-lowering dose in this study. The
ability of PSE to reduce the plasma levels of TC, TG
and TL is close to nicotinic acid.

CONCLUSIONS

1. The results of the study show that P. sanguisorba L.
has a significant antihyperlipidemic action against ex-
perimentally-induced hyperlipidemia.

2. It has been found that the most effective dose in
the conditions of acute hyperlipidemia is the dose of
100 mg/kg.

3. The lipid profile under action of PSE (100 mg/kg)
can be comparable with nicotinic acid.
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rinoniniaeMI4YHA AKTUBHICTb YOPHOIOJTOBHUKA POOOBUKOBOIO

B.C.KneeaHoea, C.[]. TpxxeuyuHcbkutl, H.C.®ypca

Knroyoei cnoea: ainoninidemidyHi 3acobu,; ekcmpakmu 3 pOC/IUH; eKcriepuMeHmu Ha meapuHax
Amepocknepo3 eusHaHull «HeiHgekyitiHoto naHOoemieto XXI cmonimmsiy. ICHye wupokul crekmp
nikapcbKux 3acobig 05isi Kopekuyii 2inepninioemil, a makox 0risl Nep8uUHHOI ma 8mopuHHOI rpoginak-
MUKU ycknadHeHb amepockneposy. [Tpome yci gidomi einoninidemiyHi npenapamu marome 6e3nid ro-
6iyHUX echekmis. PocnuHHI npenapamu marome ps0 nepesgaa neped CUHMemuYHUMU MOHorpena-
pamamu. 3aedsiku cknadHomy ma 36anaHco8aHoOMy XiMiYHOMY ckrady, pauioHarbHOMY MOEOHaHHIO
6ior102i4HO aKMUBHUX PEeYOBUH BOHU YUHSIMb Ba2amocmopoHHKo Oit0 Ha Op2aHi3M: erusarms, 3
00HO020 60Ky, 6e3rocepedHbO Ha 802HUWE YpaXeHHs, a 3 IHWoz0 60Ky, 3abesnedyoms thapmaKkosio-
2i4YHY KOPEeKUito pi3HUX ¢byHKUiOHanbHUX cucmeM. CmaHo8umb iHmMepec 8UBHEHHS MPUMepneHoio-
HUX CroslyK, 8UQifleHUX 3 POC/IUHHOI CUPOBUHU, SIKI Maromb WUPOKUU criekmp ghapMaKkosio2idyHol ak-
mueHocmi, 8 momy yucri ainosninidemiyHy dito. Mema daHo2o docnidxeHHS nonseana 8 ouiHuUj 2iro-
ninidemiyHUX enacmugocmeli emaHOIbHO20 eKCmpakmy 3 YopHO20/108HUKa podosukoeozo (P. san-
guisorba L)., skuli micmums y nid3emMHil YyacmuHi mpumeprneHoioHi crionyku. binum cmameegospinum
wypam niHii Bicmap 0OHOKpamHo eHympiliHboo4YepesuHHO 8800usiu meiH-80 3 pospaxyHKy 250 me/ke
8 1 mn 8o0u ducmusibosaHoi. PieeHb einepninidemii oyiHrosanu Yyepes 8 200UH ricrisi 66e0eHHsT mei-
Hy-80, 8358w 3pa3ku Kposi. [lepopanbHo 8800usu ekcmpakm y 2-x do3ax: 100 me/ke ma 250 me/ke
3as30aneaiOb npoms2om 7 OHie, nposodsiHu ocmaHHe 88edeHHs1 pa3om 3 meiHom-80. Sk npenapam
MOPIBHSIHHS 8UKOpUCMarnu HikomuHogy kKucriomy (30 me/ke). B KiHyj QocrniOxeHHs y cuposamui 6yu
BUMIpPSIHI pigHI 3a2anibHO20 XornecmepuHy, mpuarniyepudie ma 3azarnbHux ninidie. BusHayeHHs1 rpo-
800uru 3 sUKOpUCMaHHAM hepmMeHmamueHuUX Mmemodis. Pedynbmamu rnpogedeHo20 O0CiOKeHHS
niomeepournu HasigHicmb 2inosinidemMiyHoi akmueHoOCmi ekcmpaxkmy nid3eMHUX Op2aHie YOpHO20/108-
HUKa po008UKOB020 8 yMo8ax iHOyKoeaHOI 20cmpoi ainepsiinioemir.

S

rMMNONUNMOEMUYECKAA AKTUBHOCTb YEPHOIOITOBHUKA KPOBOXITEBKOBOIO
B.C.KneeaHoea, C.[].TpxxeuuHckul, H.C.®ypca

Knrodesnie crniosa: sunonunudemudeckue cpedcmea; aKempakmel U3 pacmeHud; SKCrnepuMeHmal
Ha XUBOMHbIX

Amepockriepos rpusHaH «HeuHeKUUoHHoU naHdemuel XXI eeka». Cyuwiecmayem wupoKuli criekmp
niekapcmeeHHbIx cpedcme O71si KoppeKyuu sunepnunudemuu, a makxe 0151 nep8uyHol U emopuy-
HOU ripoghbunakmuKku ocroxHeHuUl amepockneposa. OOHaKo ece U38eCmHbIe aunonunudemMuyecKue
npenapamasi UMerm MHOXecmao MoboYHbIX achghekmos. PacmumerbHble npenapamsi umerom psio
npeumyuwecms rneped cuHmemu4YeckumMu MoHornpenapamamu. brnazodapsi cnoxHomy u cbanaHcupo-
8aHHOMY XUMUYECKOMY cocmasy, palyuoHaribHOMy codemaHuto bUuono2u4ecKU akmueHbIX 8euecms
OHU 0Kasbleatom MHO20CMOPOHHee delicmeue Ha op2aHU3M: 8/1usitom, ¢ 0OHOU CMOPOHbI, Hero-
cpedcmeeHHO Ha o4ae MopaxkeHusl, a ¢ Opy2oll cmopoHbI, obecrieyusarom hapMaKkos102udecKyo
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KOPPEeKUUK pa3nuyHbiX QOyHKUUOHasbHbIX cucmem. [Npedcmasnsgem uHmepec usyvyeHue mpumep-
MeHOUOHbIX cOeOUHEHUU, 8bIOENEHHbIX U3 pacmumesibHO20 Chipbsl, KoOmopble obradarom WuUpoOKUM
criekKmpom ¢hapmMakosioaudeckoll akmugHoOCmu, 8 MmoM qucrie a2unosunudemudeckum oelicmeauem.
Llenb 0aHHO20 uccnedo8aHus 3aKkodanach 8 OUeHKe 2unonunudemMudeckux ceolicme 3maHoIbHO20
aKcmpakma 4epHo20/108HUKa Kposoxriebkoeozo (P. sanguisorba L)., komopsbil codepxxum 8 roo-
3eMHOU Yacmu mpumepreHouOHble coeOuHeHUs. benbiM nonoso3pernsivM Kpbicam fuHuu Bucmap
OOHOKpamHo 8HympubprowuHHO 8800uiu meuH-80 u3 pacyema 250 ma/ke 6 1 M 800bI ducmuriiu-
posaHHOU. YposeHb aunepnunudemMuu oueHusanu Jyepes 8 yacos rocrie egedeHusi meuHa-80, 83518
obpasubi Kposu. lNepoparnbHO 8800uru skcmpakm 8 2-x 0o3ax 100 me/ke u 250 ma/ke 3apaHee 8 me-
YyeHue 7 OHel, npoeods rnocredHee sgedeHue amecme ¢ meuH-80. B kadecmee ripenapama cpasHe-
HUs ucronb308anu HUKOmuHosyr Kucromy (30 me/ke). B KoHue uccredogaHusi 8 CbiIsBOpomke bbinu
usmMepeHbl yposHU obuwe2o xonecmepuHa, mpuanuuyepudos u obwux nunudos. OnpederneHue rpo-
800UusIU C UcCronb308aHUeM hepMeHmamuseHbIX Memooos. Pe3yribmamsl nposedeHHO20 uccriedosa-
Husi nodmeepoursiu Hanu4yue 2urnonuMuOeMu4eckol akmueHOCMU aKcmpakma no03eMHbIX Opa2aHo8
YepHO20/108HUKa Kpo8oxs1iebKo8020 8 ycri08usix UHOYUUpOo8aHHOU ocmpou aunepaunuéemuu.



