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Sweet woodruff (Asperula odorata L.) of Rubiaceae Juss. family is not officinal plant, which is used in folk medicine as a
sedative, diuretic and choleretic agent. The hepatoprotective activity of a dry extract of sweet woodruff herb has been
determined experimentally on the model of the acute toxic liver damage in rats. It has been found that the extract of
sweet woodruff in the dose of 25 mg/kg reduces the intensity of lipid peroxidation, normalizes biochemical indicators of
the animal blood and the liver homogenate to the level of intact animals, decreases toxic effects of tetrachlormethane.
Moreover, the activity of ALT and AST in the blood serum decreases by 2.2 and 2.1 times, respectively; the cholinesterase
activity increases by 13%, the level of TBA-reagents in the blood serum and the liver tissue decreases by 1.3 and 1.6 times,
respectively, compared to the control group of animals. To confirm the results of the research the study of the histological
structure of the liver of the experimental animals has been carried out. While studying the histology of the liver in treated
animals the degenerative changes and the phenomenon of structural degradation and signs of severe hemodynamic dis-
orders have not been detected. By its hepatoprotective action the sweet woodruff extract is practically not inferior to the

reference drug Silibor.

Treatment of chronic disea
ses of the liver and biliary
tract requires the use of medici-
nes for a long period of time. To
normalize metabolic processes in
the liver and the structural and
functional integrity of the cell mem-
branes of hepatocytes hepatopro-
tective agents with the antioxi-
dant, membrane stabilizing, de-
toxification, choleretic and immu-
nomodulatory effects are widely
used [8].

Important features of herbal
drugs are their mild effect on the
human body, a wide range of the-
rapeutic effects and low toxicity.
Therefore, it is important to find
new types of herbal drugs that ex-
hibit hepatoprotective and chole-
retic properties.

From the analysis of primary
scientific sources the herb of sweet
woodruff is known to be used as
a diuretic, diaphoretic, sedative
and cholagogue agent.

We have previously studied ami-
no acids, fatty acids and organic
components of the essential oil of
sweet woodruff’s herb [6, 7, 9].

The aim of this work was to
study the hepatoprotective activi-
ty of the dry extract of sweet wood-
ruff herb on the model of the acu-
te tetrachloromethan-induced he-
patitis.

Materials and Methods

The object of our study was
the air-dried herb of sweet wood-
ruff (Asperula odorata L.) harve-
sted at the flowering stage in the
summer of 2012 in the Kharkiv
region. The dry extract was ob-
tained by 3-fold extraction of the
raw material with 70% ethanol
at the ratio of 1:3. The liquid ex-
tracts were evaporated under va-
cuum in order to remove the ex-
tragent and obtain a dry residue.
The yield was 7.6%. The main
active substances of the extract
were hydroxycinnamic acids and
flavonoids. Their content was de-
termined by the spectrophoto-
metric method and was 7.57% of
hydroxycinnamic acids (equiva-
lent to chlorogenic acid) and
3.69% of flavonoids (equivalent
to rutin).
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The research of the hepatopro-
tective activity was carried out on
the model of the acute tetrachlor-
methane-induced hepatitis in whi-
te male rats weighing 0.18-0.25 kg.
They were divided into 4 groups
of 6 animals each: the first group -
animals that were injected sub-
cutaneously with the sweet wood-
ruff extract in the dose of 25 mg/kg,
the second group - animals treat-
ed with the reference drug Sili-
bor in the dose of 25 mg/kg, the
third group - the control group
consisting of untreated animals
and the fourth group - the intact
animals. The liver disease was mo-
deled by a single subcutaneous
injection of 50% oil solution of
tetrachlormethane in the dose of
0.8 ml per 0.1 kg of the animal to
the first three groups for 2 days
with the interval of 24 hours. The
dry extract studied and the refe-
rence drug were injected subcu-
taneously to the animals of the
first and second groups for 1 hour
before and in 2 hours after the
hepatotropic poisoning [1, 5].

Rats were decapitated on the
third day after the first injection
of tetrachlormethane. The conclu-
sion of the pharmacotherapeutic
efficiency of the extracts studied
was based on the biochemical and
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Table

The effect of the sweet woodruff dry extract on the biochemical indices

of the blood and the state of the liver in acute hepatitis

Objects of the research
Biochemical and - -
hematological indices Sweet woodruff silibor 50% oil solution Intact animals
dry extract of CCl,
Blood serum
ALT, mcmol/h.ml 0.61 £0.015* 0.27 = 0.008* 1.36 + 0.04* 0.24 + 0.015*
AST, mcmol/h.ml 0.52 £0.014* 0.23 + 0.008* 1.08 + 0.04* 0.20 = 0.015*
CE, pkat/L 66.5 + 0.76* 72.3 £1.45% 57.8 £1.54* 84.5 +1.89
ALP, pkat/L 1.97 £0.13* 1.85 +0.07* 2.08 £0.13* 1.60 + 0.08
TBbA-reagents, nmol/ml 453 +0.04* 3.86 + 0.05* 5.84 + 0.02* 3.52+0.07
Liver tissue homogenate

TBA-reagents, mkmol/g |  382+076* | 335+087* |  622+151* 26.2 +0.63

Note: * - Reliability of deviation comparing to the control group of animals (p < 0.05).

functional indices of the liver and
serum determined in 24 hours
after the last tetrachlormethane
injection.

To assess the primary hepa-
toprotective effect the activity of
alanine aminotransferase (ALT),
aspartate aminotransferase (AST),
cholinesterase (CE) and alkaline
phosphatase (ALP) was determi-
ned in the blood serum. The rate
of formation and the content of li-
pid peroxidation products in the
liver tissue - TBA-reagents, the
specific markers of cytolysis, were
also found.

Determination of the activity
of of ALT and AST was performed
by the standardized dinitrophe-
nylhydrazine method of Reitman -
Frankel using standard reagents
of “SIMKO, Ltd.” company [3].

Determinations of the cholin-
esterase activity showing the sta-
te of the protein synthesis func-
tion in the serum, as well as the
activity of alkaline phosphatase
indicating a dysfunction of the en-
zyme secretion by hepatocytes in
the bile, and development of con-
gestion in the liver were perfor-
med by the spectrophotometric
method using “Lachema” stan-
dard diagnostic kits (Czech Re-
public) [3].

The level of lipid peroxidation
products - TBA-reagents was eva-
luated spectrophotometrically by
the reaction of 2-tiobarbituratic

acid according to the method of
E.N.Korobeinikova using bioche-
mical kits of the Ukrainian produ-
cer (areagent kit of “Filisit - Dia-
gnostic” company, Ukraine) [2, 4].
The study of microslides was per-
formed under a Mikros 400 mic-
roscope. Photomicrography was
carried out using a Nicon Col Pix
4500 digital camera. Photos were
processed on a Pentium 4 GH com-
puter using the Nicon View 5 pro-
gramme.

Statistical analysis of the re-
sults was performed using the me-
thods of variation statistics. Re-
liability of intergroup differences
was determined using Student’s
t-test.

Results and Discussion

One of the criterion of the he-
patoprotective effect of the extract
under study is the rate of animals
survival [1]. Mortality in the con-
trol group was 16.7%, in all oth-
er groups the animals were alive
by the end of the experiment.

The research results (Table)
indicate that the toxic effects of
tetrachlormethane on the liver of
untreated animals was characte-
rized with development of cyto-
lysis of hepatocytes as evidenced
by a significant increase in the en-
zyme activity of ALT and AST by
5.7 and 5.4 times, respectively,
compared to the indices of intact
animals.

At the same time increase of
the TBA-reagents content in both
the serum and the liver tissue ho-
mogenate in animals by 1.65 and
2.37 times, respectively, compa-
red to those of intact animals was
observed. The level of the cholin-
esterase activity in the blood se-
rum of animals in the control group
decreased by 31.6%, the level of
the alkaline phosphatase activity
increased by 30.0% compared to
the group of intact animals. The
results obtained indicate the pre-
sence of the oxidative stress in
animals.

Introduction of the sweet wood-
ruff dry extract had positive ef-
fects on the liver and improved the
blood biochemical indices: the ac-
tivity of ALT and AST in the serum
decreased by 2.2 and 2.1 times, re-
spectively; the cholinesterase ac-
tivity increased by 13%, the level
of TBA-reagents in the blood se-
rum and the liver tissue decreased
by 1.3 and 1.6 times, respective-
ly, compared to the control group
of animals.

To confirm the results of the
study, the research of histological
structure of the liver of experi-
mental animals has been carried
out.

While studying the histology
of the liver in treated animals the
degenerative changes and the phe-
nomenon of structural degrada-
tion and signs of severe hemody-
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Fig. 1. The liver of the experimental animals: a) hepatocytes with full-blown vacuolar degeneration and preserved
nucleus. Approximation: ocular 10, objective 10; b) in perysinusoidal spaces the focal accumulation of
mononuclear cells. Approximation: ocular 10, objective 20. Coloured byhematoxylin and eosin

namic disorders have not been de-
tected.

The results of the morpho-
logical studies of the internal or-
gans of animals are presented in
Fig. 1.

While studying the histologi-
cal preparations of the first group
of animals (Fig. 1a) it was found
that the microscopic lobular struc-
ture of the liver was preserved. At
the periphery of the particles along
the portal tracts there were indi-
vidual hepatocytes with full-blown
vacuolar degeneration and pre-
served nucleus. The parenchyma
hepatocytes were normal, some-
where increased in size, their nuc-

lei had a clear contour with a dis-
tinct nucleolus. The central veins
were plethoric. Sinusoidal capil-
laries were irregulary plethoric.
The ducts were expanded. The
wall of the bile duct was repre-
sented by a single layer cubic
and the cylindrical epithelium.
There were focal accumulations
of mononuclear cells in the stro-
ma of portal tracts and around
large vessels in the perysinusoi-
dal spaces (Fig. 1b).

The results of pathomorpho-
logical studies of the liver of the ex-
perimental animals indicate that
changes in the internal organs are
comparable with intact animals.
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JOCIIPKEHHA FENATOITPOTEKTOPHOI AKTUBHOCTI CYXOT'0 EKCTPAKTY TPABU MAPEHKU 3AMAIIIHOT
H.C.IOpueHnko, T.B.Invina, A.M.Koeasavosa, A.0.Kaumenko*, B.M.IeaHouko*

HayioHaawsHuii ghapmayeemuyHuii ynieepcumem, IeaHo-Ppankiecokuii HayioHa1bHULl Medu4yHUll yHieepcumem*
Katouogi cnoea: mapenka 3anawHa; 2enamonpomekmopHa akmugHicmy,; CyxXuilli ekcmpakm

Mapenka 3anawHa Asperula odorata L. poduru mapenogi Rubiaceae Juss. - HeogiyuHaibHa pocauHa, sika 8 HapoOoHill
MeJUYUHI 3acmoco8yeMbCsl SIK ce0amueHuUll, ceuo2iHHUl, HcoguoziHHull 3aci6. ExkcnepumenmasavHo Ha modesai 2zocmpo-
20 MOKCUYHO20 YyPAX*CEHHS] Mempax/10poMemaHoM neviHku wypie 6cmaHo81eHo 2enamonpomekmopHy akmusHicmso
CyX020 eKxcmpakmy mpasu MapeHKuU 3anawHoi. BusieseHo, wjo ekcmpakm mapeHKu 3anawHoi 8 003i 25 mz/ke 3HUiHCyE iH-
MeHCUBHICMb Npoyecy nepeKucH020 OKUCHEHHS A1inidie y niddocaioHux meapuH, 00800umbv 6i0XiMIYHI NOKA3HUKU KPO8I
ma 2omozeHamy ne4iHku 0o pieHss IHMAaKMHUX MEAPUH, 3MEHWYYU MOKCUYHY 0o mempaxsaiopomemany. [Ipu ybomy
akmugHicmb A1AT ma AcAT e cuposamyi kposi 3HuxNcyemocs 6 2,2 ma 2,1 pasu 8i0nogioHo; akmusHicms xoaiHecmepasu
3pocmae Ha 13%; pieenb TEK-peakmaHnmis y cuposamyi kpo8i ma mKaHuHi neviHku 3Huxcyemocs 6 1,3 ma 1,6 pasu
810n08i0HO 6 NOpPiIBHAHHI 3 KOHMPOALHOI 2pyNo MmeapuH. /[ niomeepadxceHHs pe3y1bmamis Npo8edeHo 8UBHEeHHS
2icmosioziyHoi 6ydosu nevinku docaioHux meapuH. [Ipu sugueHHi 2icmos102i4HOT KApMUHU NeYiHKU Y AIKOBAHUX MBAPUH
docaidxcyearoi epynu ducmpo@iuri 3miHu ma seuwja decmpykyii cmpykmypHoi opeaHizayii enemenmie opeamy, 03HaKu
supaxiceHux po3aadie 2eMoOUHAMIKU 8Us8AeHI He 6yau. 3a cmyneHem 2enamonpomekmopHoi 0if ekcmpakm mapeHKu
3anawHoi NnpaKmMu4yHo He NOCMynaemucsl npenapamy nopieHsiHHs «Cuai6opy».

WCCJIEAOBAHME IENATOIIPOTEKTOPHOM AKTUBHOCTH CYXOI'0 SKCTPAKTA TPABBI SICMEHHHUKA AYIINCTOI'O
H.C.IOpueHnko, T.B.HavuHa, A.M.Koeasesa, A.0.Kaumenko*, B.M.HeaHouko*

HayuoHanawHwill ghapmayeemuyeckuii ynugepcumem, HeaHo-PpaHK08CKUIl HAYUOHANbHBIU MeOUYUHCKUTL
YyHusepcumem*

Karouesble ci08a: scMeHHUK QyWUCcmblll; 2enamonpomeKkmopHasi akmugHoCmy,; CyXoll 3KCmpakm

HAcmenHuk dywucmblil Asperula odorata L. cemetlicmea mapeHogble Rubiaceae Juss. - HeogpuyuHarbHoe pacmeHue, Komo-
poe 8 HapodHOU MeduyuHe UCNO/Ib3yemcsl Kak cedamugHoe, MO4e20HHOE, JceUe20HHOoe cpedcmao. IKChepuMeHmaibHO
Ha Modeau 0cmpo20 MOKCUYECK020 NOPAJCeHUsl Mempax/10pMemaHoM neyeHu KpbiC yCmaHos.1eHo 2enamonpomexkmop-
HYH aKMUBHOCMb CYX020 IKCMPAKmMa mpaswsl SCMeHHUKA dywucmozo. Buisisaerno, umo skcmpakm sicmeHHuka dywu-
cmoeo 8 dose 25 me/Ke cHUdcaem UHMEHCUBHOCMb NPOYecca NepekucHo20 OKUCAEeHUS AUNUJ08 Y HUBOMHbBIX, 00800UM
6uoxuMuyecKue nokazameau Kpogu u 20Mo2eHama neveHu 00 ypo8Hsl UHMAKMHbIX HCUBOMHbIX, CHUMICAS MOKCUYecKoe
delicmeue mempaxsiopmemara. [Ipu smom akmugHocmo AaAT u AcAT & cbieopomke kposu cHusxcaemcs 8 2,2 u 2,1 pasa
coomeemcmeeHHo; AKMUBHOCMb X0/IUHICMepaswvl so3pacmaem Ha 13%; yposenv TEK-peakmaHmos & cbleopomke Kpo-
8U U MKaHU nevyeHu cHuUdcaemcsi 8 1,3 u 1,6 paza coomgemcmeeHHO N0 CpABHEHUI0 C KOHMPOAbHOL 2pyNnoti HUBOMHbIX.
/15t nodmeepacdeHust pe3yabmamos npogedeHo UsyyeHue 2ucmo102U4ecK020 CmpoeHUsl neveHu uccaedyeMblx Hueom-
Hblx. [Ipu uccaedosaruu 2ucmosi02uveckoli KApMUHbL NeYeHU y Je4eHbIX HCUBOMHbIX uccaedyemoll epynnsl ducmpogpu-
yeckue U3MeHeHUsl U s18/1eHUsl deCmpyKYuu cCmpykmypHol opeaHu3ayuu 3/1eMeHmo8 0p2aHd, NPU3HAKO8 8bIPANCEHHbIX
paccmpolicme 2eMo0UHAMUKU He Oblau 8blsi/eHbl. [Io cmeneHu 2zenamonpomekmopHo20 deticmausi IKCmpakm siCMeH-
HUKa dywucmozo npakmu4ecku He ycmynaem npenapamy cpagHeHusi «Cuau6opy».

Address for correspondence: Received in 27.01.2014
53, Pushkinska str., Kharkiv, 61002, Ukraine.

Tel. (572) 67-92-08. E-mail: n-yurchenko88@ukr.net.

National University of Pharmacy



