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Hepatoprotective effects of Liv-52 on ethanol induced liver damage in rats 
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The mechanism of protective effects of Liv-52, a multiherbal hepatoprotective drug, on ethano l indllc~d hepatic dam­
age has been investigated. The results indicate that Liv-52 treatment prevents ethanol induced increase in the activity or the 
enzyme y-glutamyl transpeptidase. Concomitantly there was also a decrease in ethanol accentu ated lipid perox idati on in 
liver following Liv-52 treatment. The activity of antioxidant enzymes; superoxide dismutase. glutat hione peroxidase and th e 
levels of glutathione were decreased following ethanol ingestion. Liv-52 treatment was found to have protec tive e llects on 
the activity of superoxide dismutase and the levels of glutathione. The results obtained I:rom the study ind icate hepatopro­
teetive nature of Liv-52 which might be attributed to its ability to inhibit lipid peroxidation. 

Ethanol is currently recognized as the most prevalent 
known cause of abnormal human development. Alco­
hol abuse and alcoholism represents one of the major 
health, social and economic issues facing the world . 
Liver is among the organs most susceptible to the 
toxic effects of ethanol l. It i~ now genera ll y accepted 
that alcohol can induce in vivo changes in membrane 
lipid composition and f1uidit/, which may eventuall y 
effect cellular functions . Among the mechani sms re­
sponsible for the effects of alcohol, lipid peroxidation 
appears to be a likely candidate, since this process 
can account for alterations in membrane phospholipid 
composition observed after ethan ol intoxicatioll'u. 
Aykae et al. 5 have observed an increase in hepatic 
lipid peroxidation following chronic ethanol inges­
tion. 

Traditional medicines are effecti ve in certain dis­
orders and are based on experience in the use of plan t 
products in amelioration of common diseases . Liv-S2, 
an ayurvedic multi herbal formul ati on is widely used 
in various hepatic disorders6

-
8

. Liv-S2 has recently 
been reported to have protective effects in carbon tet-

hi ' d 9 10 I II d I ; 1' .. rac on e ' , paracetamo an et lanOi - toxlCtty . 
However, very less sc ientific data regarding the iden­
tification and effectiveness of these herbs is available. 
Therefore, thi s study has been des igned with an aim 
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to understand the mechani sm by wh ich Liv-52 may 
exert its hepatoprotect ive effects foll ow in g ethan ol 
exposure . 

Materials and Methods 
Ethanol was obtai ned fro m E. Merck, Munich, 

Germany and Liv-S2 was a kind girt from Himalaya 
Drug Co., Bangalore, India. Every 2.5 ml of Li v-52 
syrup contains an extract of the fo ll ow ing: C(/ppari.l' 

spinosa ( 17mg); Cichorilll int\·bll .\· ( 17I11g): So/anlllll 

nigml11 (8 mg); Cassia occidentolis (4 mg): ']'c l'lIIinali.l' 

wi llI/a (8 mg); Achille(/ JIliillefo/i11i1l (4mg); and 
Tamaria gallica (4 mg). Glut~lthi () ll c . I AD PH . 
DTNB, thi obarbituri c acid , BSA , T ri s werc obtaincd 
from Sigma Chemica l Co., USA. Al l other chemicals 
were obtained from local sources and ""ere or anal yt i­
ca l grade. 

An.il1lals alld treatl11ent- M ale albin o rat s (Wista r 
strain) of 8- 10 weeks of age we ighin g hetween 100 
and 120g were used for the study. Thc animal s were 
hOllsed in polypropylene cages, red on pellet cli et 
(Hindustan Lever Ltd ., India) and wate r ad lihiflfll l. 

Animals were divided into three groups or 6 animals 
eac h. Group I received normal sal inc. intragas tri ca ll y. 
Group ][ received ethanol 3g/kg body wt . intragas tri ­
ca lly, for a period of 4 weeks. Group III recei ved 
ethanol (3g/kg body wt) and Li v-S2 ( 1.0 Illl /kg body 
wt) for 4 weeks intragastricall y. 

At the end of treatment. animals were anaes the­
tized with ether and sacrificed by decapitation. Bl ood 
was drawn from the supraorbital s inus , and serum 
separated for y-glutamy l transpeptidase assay. Li vers 



SANDHIR & GILL: HEPATOPROTECTIVE EFFECTS OF L1V -S2 763 

were removed, washed with ice cold saline (0.15 M) 
and a 10% (w/v) homogenate prepared in 0 .1 M Tri s 
HCI , pH 7.4 for lipid peroxidation and glutathione 
estimation . The postnuc lear fraction for catalase was 
obtained by centri fugation of homogenate at 1000 g 
for 20 min at 4°C and for other enzyme assays, the 
post nuclear fraction was centrifuged at 12,000 g for 
60 min at 4°C. 

Lipid peroxidatioll-The quantitati ve measurement 
of lip id perox idation was performed according to the 
method of Will s". The amount of malondialdehyde 
(MDA) formed was quantitated by reaction with thio­
barbituric ac id and used as an index of lipid perox i­
dation. The results were expressed as nmol MDNmg 
protein using molar extinction co-effi cient of the 
chromophore ( 1.56 x 10-5 M·I cm-I

) 

Enzyme assays-The ac ti vity of antiox idant en­
zymes, vi z. superox ide di smutase, catalase and glu­
tathione peroxidase was assayed in li ve rs of ex peri ­

mental animals and the ac ti vity of y-glutamyl 
transpeptidase was assayed in serum of rats . 

Superoxide dis/11 utase was assayed according to the 
method of M artin et a/. 14

, where in the autooxidation 
of hematoxylin to hematin is inhibited by the enzy me. 
The results were expressed as units/mg prote in , where 
one unit of enzyme is defin ed as the amount of en­
zyme inhibiting the rate of reaction by 50%. 

Catalase was assayed by the method of Luck 15 

wherein breakdown of H20 2 by the enzyme is meas­
ured at 240nm. Enzyme acti vity was calculated us ing 
the millimolar ex tincti on coeffic ient of H20 2 (0 .07) 

and the results were expressed as !-lmol H20 2 decom­
posed/min/mg prote in . 

Glutathione peroxidase was assayed by the method 
of Lawrence and Burk l6

, where in ox idation of 
NADPH by H20 2 was fo llowed at 340nm. Enzyme 
acti vity was calcul ated using the molar extinction 
coeffic ient of NADPH (6.22 x 10.6) and the results 
expressed as nmol NADPH ox idi zed/min/mg prote in . 

y-glutamyl transpeptidase acti vity was ascertained 
in serum by the method of Szasz17

, wherei n the trans­

fer the y-glutamyl group of y- g lutamyl-4-nitroanilide 
to glycyl-g lyc ine is measured . The results were ex­
pressed as IU/L. 

The control acti vities of various enzymes studied 
are in accordance to those prev iously reported 18. 

Glutathione estimation--Glutathione (GSH) was 
est~ated in the samples by the method of Ellman 19 

and the results were expressed as I1mol GSH/mg pro-

tein . 

Protein estimation-Protein in the sampl es was 
quantitated by the method of Lowry et ({/ .20 using bo­
vine serum albumin as standard . 

Statistical analys is was carried out using the Stu­
dent 's t-test. Va lues having P<0.05 were considered 
significant. 

Results 
The acti vity of y-glutamyl transpeptidase was 

used as an index of ethanol induced hepatic damage. 
It was observed that ethanol exposure (3g/k g body 
wt. , intragastrically) for 4 weeks resulted in a 2-fold 

increase of y- glutamyl transpeptidase acti vity, 
whereas in the anima ls given Li v-S2 along with etha­

nol, the acti vity of y-glutamyl transpepti dase was 
complete ly restored , indicating the ill vivo protective 
effec ts of Li v-52 aga in st e thanol induced damage 
(Fig. I) . 

In an attempt to understand the mec hani sm by 
whic h Li v-52 prevent s hepati c damage caused by 
e thanol,detailed inves ti gati ons were carri ed out re­
lating to lipid perox idation and anti ox idant enzy mes. 
The results in Fig. 2 indicate that ethano l ill vit ro ( 10 
I1g/ml ) enhanced the amount of ma londi a ldehyde 
formed, confirming that e thanol induced hepatotoxic 
effects are mediated through enh anced generati on of 
free radicals. However, the effect of exogenously 
added Liv-52 on ethanol induced lipid perox idati on 
could not be studied , since the co lour of Liv-S2 ex­
tract interfered with the assay of lipi d perox idati on. 
Therefore the in vivo effect of Liv-S2 on ethanol in­
duced lipid perox idation was stud ied . The data in Fig. 
3 indicate that ethanol could accentuate lipi d perox i­
dati on, a mediator of ti ssue damage, even aft er ill vivo 
exposure . Whereas, when Li v-S2 was given along 
with ethanol, the levels of li p id perox idati on were 
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Fig. I-Ethanol induced increase in y-gl ut <l myl trans[le[ltidase 
ac ti vity in rat serum. Values are presented in percentages relati ve 
to cont ro l from the data obtained from sllId ies on 6 animals in 
each group. a : P<O.OO I as co mpared to contro l grou [l , h : P< 
0.00 I as co mpared to ethanol treated groU[l. 
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restored to that observed in control, indicating pro­
tective efficacy of Liv-52 against hepatotoxicity of 
ethanol. 

The activity of antioxidant enzymes, superox ide 
dismutase and glutathione peroxidase was signifi­
cantly inhibited in liver, following ethanol exposure, 
whereas the activity of catalase increased markedly 
following ethanol exposure. The levels of reduced 
glutath ione were observed to decrease in liver of 
ethanol exposed animals. Liv-52 treatment on the 
other hand was ab le to restore the activity of super­
oxide dismutase and the levels of glutathione in etha­
nol treated animals (Table I) . No significant effect 
was observed on the activity of catalase and glutathi­
one peroxidase. 

Discussion 
The results obtained indicate that ethanol induced 

hepatotoxic damage in terms of the inc rease in 
y-glutamyl transpeptidase activity, a known marker 
of ethanol induced hepatic damage2t

• The increase in 
y-glutamyl transpeptidase activity was prevented by 
Liv-52 treatment, thereby confirming the efficacy of 
Liv-52 in counteracting the ethano l induced liver 
damage . Liv-52 treatment also res tored the levels of 
ethanol induced lipid perox idation to that in w ntrol 
liver. An increase in lipid perox idation has a lready 
been reported after both acute and chronic expo­
sure22

,21 . The effect of ethanol has been suggested to 
be a result of the enhanced generation of oxyfree 
radicals during its oxidation in liver24

. The peroxida­
[ion of membrane lipids, results in loss of membrane 
structure and integrity resu lting in e levated levels of 
y-glutamyl transpeptidase, a membrane bound en­
zyme in serum. Goel and Dhiman25 have reported 
protective effect of Liv-S2 on carbon tetrachloride 

induced NADPH dependent lipid perox idation and 
hepatic functions. These authors have further reported 
efficacy of Liv-52 in preserving the structural integ­
rity of liver. 

Our study demonstrates that ethan ol exposure in-
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Fig. 2.-EfTect of ill vitro et hanol on lipid perox idati oll ill rat 
liver. Values are presented in percentages re lati ve to co nt rol from 
the data obtai ned from fi ve sets of observat ic ns . a : PdLOO I as 
compared to control group. 
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Fig. 3--/11 vivo effect of Liv .. 52 treatmen t on ethanol induced 
lipid peroxidation in rat li ver. Values are presented in percellt .. 
ages relati ve to control from the data obtaillcd from studies Oil (, 

animals in each group. a : P<O.OO I as compared to control 
grou p, b : P< 0.001 as compared to ethanol treatcd group. 

Table I-Ethanol induced alterations in an tioxidant enzymes and glutat hione levels in rat li ver. 
[Values are mean ± SD of 6 animals/group] 

Control group 

Ethanol treated 
group 

Ethanol + Li v .. 52 
treated group 

Superoxide dismutase 
(Units/mg protein) 

16.47..± 1.47 

10.05 ± 0.83 " 

15.43 ± 1.29 ~ 

Catalase 
(11 mol H20 2 decomposed/ 
min/mg pro tein) 

166.57 ± 7.93 

209.84 ± 8.97" 

20 1.58 ± 10.09 NS 

Glutathione perox idase 
(11 mol NADPH oxidised/ 
min/mg protein) 

297,85 ± 13.44 

200.34 ± 10.43 " 

2 13.34 ± 6.25 NS 

Glutathi one 
(p 11101 GSHI Illg protein ) 

45. 11 ± 2.1:\ 

32.7:\ ± 1.62 " 

43.13 :±: 1.54 h 

P values: " <0.00 I compared to control grou p: ~ <0.00 I compared to ethanol treated group: NS Not signi Il cant 
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peroxide dismutase, glutathione peroxidase and levels 
of glutathione in liver, whereas , Liv-52 treatment re­
stored the activity of superoxide di smutase and the 
levels of glutathione to nearly those obs~ved in con­
trol livers. Superoxide dismutase is an enzyme re­
sponsible for di smutation of highly react've and po­
tentially toxic superoxide radical s (02- ) to H20 2. A 
reduced activity of thi s enzyme may reduce its cellu­
lar efficacy to detoxify t~ese potentially toxic oxyra­
dicals which will lead to an increase in the levels of 
lipid peroxidation26

. Glutathione is an important natu­
rally occurring antioxidant as it prevents the hydrogen 
of the sulfhydryl group to be abstrac ted instead of 
methylene hydrogen of unsaturated Iipids27

. There­
fore, the levels of glutathione are of critical impor­
tance in tissue injury caused by toxic substances. The 
binding of acetaldehyde, a metabolite of ethanol with 
glutathione may contribute to reduction in the level s 
of glutathione29

. The ability of Liv-52 to protect the 
liver from ethanol induced damage might be attrib­
uted to its direct antiperoxidative effect or may be 
due to its ability to restore the activity of antioxi­
dants, superoxide dismutase and glutathione. The en­
zyme superoxide di smutase and glutathione constitute 
the first line of defense against free radical induced 
damage and a restoration of the superox ide dismutase 
activity and glutathione leve ls by Liv-52 may ac­
count for its protective e ffects . The decrease in the 
activity of antioxidant enzymes superoxide di smutase, 
glutathione peroxidase and glutathione are speculated 
to be due to the damaging effects of free radical s pro­
duced followin g ethanol ex posure or alternatively 
could be due to a direct effect of acetaldehyde, 
formed from oxidation of ethanol , on these en-

1011 Ad' h .. f . zymes' " . ecrease m t e activity 0 certam meta-
bolic enzymes induced by free radicals generated on 
the oxidation of ethanol has been reported following 
ethanol exposure32

. The antioxidant effect and resul­
tant hepatoprotective ability of Liv-52 may be attrib­
uted to navinoids, a and ~-carotenes, vitamin A and 
C . h I 'h b I . 1114 h ' h present m t e mu tl er a preparation' -.- , W IC 

explains its ability to reduce the leve ls of lipid per­
oxidation and restore the antioxidant status. Chauhan 
et aC5

, have demonstrated that Liv-52 enhances acet­
aldehyde elimination and also prevents binding of 
acetaldehyde to cellular prote ins and thereby exerts 
its protective effects . The activity of glutathione per­
oxidase, an enzyme which reduces the levels of per­
oxides in the cell and thus protects the cell from per­
oxidative damage was also inhibited on ethanol expo-

sure. On the contrary, coexposure of ethanol and 
Liv-52 failed to restore the activity to that observed in 
the control animals . The reduced activity of glutath i­
one peroxidase might not contribute towards peroxi­
dative damage following ethano l exposure, since the 
critical antioxidants superoxide disl11utase and gluta­
thione, which are the first lines of de fense, offer pro­
tection against free radical s and thu s mainta in low 
levels of lipid peroxides. However, the increase in the 
activity of catalase, an important antioxidant enzy me 
responsible for detoxificati on of H10 1 dependent 
ethanol oxidation36

, may be a adapti ve mechani sm in 
response to ethanol ingestion. Increased ca talase ac­
tivity after ethanol exposure is considered to be harm­
ful as it results in the format ion of acetaldehyde, a 
very reactive compound. 

The results of the present study thu s demonstnlte 
that Liv-52 protects li ver from et hanol induced dam­
age by preventing the perox idati on of membrane 
lipids. Further studies are, however, needed to iso late 
the specific components responsible for the anti ox i­
dant action of thi s multi herba l drug and to est<1b li sh 
its mechani sm of action. 
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