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ABSTRACT

Protective effect of a polyherbal mixture was estdd for their hepatoprotective activity againstriman
tetrachloride, D-galactosaminatoxication. Biochemical estimations for AST, ABRLP, Total bilirubin and Total
protein were carried out at the end of treatmentestule for respective models. Three mixtures ofvatpnt
amounts the extracts of Picrorhiza kurrao, Embilaféicinalis, Andrographis paniculata, Eclipta allha constitute
total doses T25mg, T50 mg and T100 mg were prepakearbon tetrachloride induced hepatotoxicity weed as
pilot model to determine effective dose. The mEtady showed significant (p<0.01) hepatoprotectetivity at
doses of T50 mg and T100 mg of mixture. Whereasmii2hixture dose was insignificant. The minimataive
dose of T50 mg of mixture was taken as the tes fiwsevaluation in D-galactosamineduced hepatotoxicity. In
carbon tetrachloride induced hepatotoxicity, T50 mrgd T100 mg mixture doses showed significant @KO.
restoration of SGOT, SGPT, ALP, Total bilirubin ahotal protein levels at the end of treatment scihedl'50 mg
mixture dose in D-galactosamitmeduced hepatotoxicity also showed significant (40 restoration of AST, ALT,
ALP, Total bilirubin and Total protein levels atetlend of treatment schedule. The above study suidpges50 mg
and T100 mg of mixture of extracts of above samhisl have hepatoprotective against lipid peroxiaatiof
hepatocytes against free radicals generated in eartetrachloride intoxication. In T-50 mg treatecgp the levels
of ALT, ALP, TB were restored significantly (p<0.at the normal levels indicating the membrane iitabg
capacity of the herbal mixture in D-galactosaminéuced hepatotoxicity.
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INTRODUCTION

Traditionally trained practitioners of ayurvedic di@ne recognize that balancing liver function isgal to
ensuring overall health. In dealing with problenfighe liver, the primary goal within the systemayfurveda is to
enhance liver detoxification processes and helpept@gainst further damage to the liver. Basetraditional use,
herbs are selected and combined for their abibp [promote “balance” within the body and to noltise liver and
related functions, including digestion and biledasecretion [1]. The Liver is very important orgainour human
system having various multifunctional activitiekelimetabolism and excretion. It is involved witimakt all the
biochemical pathways to growth, fight against désganutrient supply, energy provision and repradad].Often
the efficacy of crude herbal preparation is founde better than individual chemical constitueptsssibly owing
to the synergistic effect of the various componeptssent. Mono and polyherbal preparations witheipiot
antihepatotoxic activity in various liver disordermade from traditionally used herbs with proveficaty, have
been described. More than 700 mono and polyhentegdapations in the form of decoction, tincture,letdy and
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capsules from than 100 plants are in clinical d$erbal drugs likeEclipta alba, Emblica officinalis, Picrorrhiza
Kurroa, Andrographis paniculathave been proved to be potent hepatoprotectivdy keacing different mode of
action. But they have been never reported in coatliin. The present study was aimed to evaluate the
hepatoprotective activity in combination as herbatture.

MATERIALS AND METHODS

Procurement of Herbal Extracts:

Picrorhiza kurrao Methanolic extract
Embilica officinalis Water extract
Andrographis paniculata ~ Water extract
Eclipta alba Water extract

The above extracts were supplied as gift sampldiyral Remedies Pvt. Ltd. Bangalore.

Drugs and chemicals:

Silymarin SILYBOWMicro Labs Ltd.

D- Galactosamine Hi-media

Carbon-tetrachloride Qualigens Fine Chelsjddumbai.
Livfit® Daubar Pharmaceutical Ltd.
Animals:

« Rats: Albino rats of Wistar strain weighing 100-2§0were obtained from National Toxicology Center
(NTC), Pune.

» Mice: Swiss albino mice weighing 20-30 g were oféai from Serum India Pvt. Ltd. Pune. Animals oheit
sex were housed in groups of four under standdrorddory conditions with free access to standatkbipéiet and
waterad libitum.

Preparation of Herbal Mixture:

1) Herbal mixture T-25: Dose (25mg/kg)

It contains 6.25 mg of all the four extracts toggB5mg of herbal mixture.
2) Herbal mixture T-50: Dose (50mg/kg)

It contains 12.5 mg of all the four extracts toggeOmg of herbal mixture.
3) Herbal mixture T-100: Dose (100mg/kg)

It contains 25 mg of all the four extracts to gh@ mg of herbal mixture.

Dose selection of the herbal mixture:

Initial dose of the herbal mixture was randomlyestédd as 25mg/kg body weight, 50mg/kg body weigit a
100mg/kg body weight. Carbon tetrachloride indubegatotoxicity model was used as the model to oéter the
effective dose. From the above doses the doselioated significant activity at minimal dose wasetalas the test
dose for evaluation of D-galactosamine induced topxicity.

Statistical Analysis:

All observations were presented as Mean + SEM. ddta was analyzed by student’s t-test forin-vittadiges and
one-way ANOVA followed by Dunnett’s test for in-wvstudy. p < 0.05 is considered as significant mrd0.001
as highly significant.
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Screening models:
Table No 1: Carbon tetrachloride induced hepatotoxgity in rats [3]:
Experimental Protocol (Grouping, Treatment and Obsevations)

(C,;\Ir(iug) Treatment and Dose/ Day. Observations
| Control (Distilled Water p.o.)
Il CCl, (0.7 ml/kg sc. alternate da 1) Biochemical
1} CCl, (0.7 ml/kg sc. alternate da'+ Silymarin (100 mg/kg) p.o. from day 1to day 7. Parameters on'&day.
v CCl, (0.7 ml/kg sc. alternate days) + Herbal mixtureed(®5 mg/kg) p.o. from day 1 to day 7 o.d. 2) Histopathological
Vv CCl,(0.7 ml/kg sc. alternate days) + Herbal mixture if&@kg) p.o. from day 1 to day 7 o.d. examination on‘8day.
VI CCl, (0.7 ml/kg sc. alternate days) + Herbal mixtureQ(hig/kg) p.o. from day 1 to day 7 o.d.
Group I: Control group.
Group II: Negative control group.
Group Ill: Silymarin treated group.
Group IV: T-25 — Herbal Mixture (25 mg/kg) treatgibup.
Group V: T-50 — Herbal Mixture (50 mg/kg) treatetgp.
Group VI: T-100 — Herbal Mixture (100 mg/kg) tredigroup.
Table No. 2: D-galactosamine induced hepatotoxicitin mice [4]:
Experimental Protocol (Grouping, Treatment and Obsevations)
(C,;\lr(iug) Treatment and Dose/ Day Observations

| Control (Distilled Water p.o.) 1) Biochemical Parameters

1l D-galactosamine (800mg/kg) i.p. on day 1 o.distilled Water p.o. form day 2 to day 8. on 2¥and 9'day.

11l D-galactosamine (800mg/kg) i.p. on day 1 o.dLi#it(50mg/kg) p.o. form day 2 to day 8 o.d. 2) Histopathological

v D-galactosamine (800mg/kg) i.p. on day 1 o Herbal mixture (50mg/kg) p.o. form day 2 to day.8. | examination on9day.

Group I: Control group.
Group II: Negative control group.
Group llI: Livfit treated group.
Group IV: T-50 — Herbal Mixture (50 mg/kg) treatgibup.

RESULTS

Table No. 3: Effect of herbal mixturetreatment on different Biochemical parameters in Cabon tetrachloride
induced hepatotoxicity

. . Groups

Sr.No. | Serum Biochemical parameters Control | Negative control | Silymarin T-25 T-50 T-100
1 AST 52.8 100.7* 67.44** 92.4 | 62.8* | 59.8**

(U/ml) +1.877 +2.667 +1.752 +2.52 | +1.241| 1.8

2 ALT 40.8 79.6" 44.8** 74.8 42.8** 42%*
(U/ml) +1.02 +1.327 +1.35 +2.059 | #1.35 | #1.54

3 ALP 5.6 17.2% 10.4** 16.6 10** 9.4**
(KA units/dl) +0.27¢ +1.02 +0.74¢ +0.4 +0.31¢€ | +0.50¢

4 TP 12 8.4" 11+ 8.2 | 11.3% | 11.4*

(gm/dI) +0.707 +0.509 +0.447 +0.374| 0.3 +0.6

5 B 0.8 10" 6.6%* 9 6.6** | 6.8%
(mg/dl) +0.07 +0.707 +0.678 +0.7 +0.4 +0.38

n=6. Values are expressed as Mean +S.E.M.
*=p < 0.05, **=p < 0.01 when compared with Negadi control
## = p < 0.01, when compared with control
Stastically analyzed by One Way ANOVA followed toyriatt test.
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Table No. 4 Effect of herbal mixturetreatment on different Biochemical parameters in D-Galactosamine
induced hepatotoxicity on day 2.

. . Groups
Sr-No. | Serum Biochemical parameters Control | Negative control | Silymarin T-50
1 ALT 39.2 146.8" 149.6" 143.2"
(U/ml) +1.02 +2.871 +3.86 +3.611
9 ALP 7.5 16" 15.94" 15.52"
(KA units/dl) +0.3536 +0.2915 +0.3187 | +0.1281
3 B 0.408 2.67° 2.554% 2.4767
(mg/dl) +0.02 +0.096 +0.0102 | +0.053.7

n=6. Values are expressed as Mean +S.E.M.
* = p < 0.05, **=p < 0.01 when compared with Negadi control
## = p < 0.01, when compared with control
Stastically analyzed by One Way ANOVA followed byriett test.

Table No. 5: Effect of herbal mixturetreatment on different Biochemical parameters in D-Galactosamine
induced hepatotoxicity on day 9.

. . Groups

Sr. No. | Serum Biochemical parameter Control Negative control | Silymarin T-50

1 ALT 42 132% 61** 78**
(U/ml) +2.966 +2.55 +1.99 +3.038
» ALP 6.06 14.3" 8.98** 10.96**
(KA units/dl) +0.01C +0.2 +1.26¢€ +0.116¢
B 2.387 0.606** 1.522*

3 (mg/di) 037810012 150141 £0.052 | +0.08

n=6. Values are expressed as Mean +S.E.M.
*=p < 0.05, **=p < 0.01 when compared with Negadi control
## = p < 0.01, when compared with control
Stastically analyzed by One Way ANOVA followed byritt test.

DISCUSSION

Various xenobiotics are known to cause hepatottyximhe among them is carbon tetrachloride (CCl4grdids,
vaccines and antiviral drugs have been used aapiesr for liver pathologies; have potential advesige effects,
especially if administered chronically or sub-checafly. In the absence of reliable liver protectideugs in
allopathic medicinal practices, herbs play a ral¢he management of various liver disorders. Nuoiraedicinal
plants and their formulations are used for livesodilers in ethno medical practices as well asaiditional systems
of medicine in India. CGlis widely used experimentally as hepatotoxin whechiotransformed by the cytochrome
p-450 system to produce the trichloromethyl fredigal which in turn covalently binds to cell membeaand
organelles to elicit lipid peroxidation disturbsladam haemostasis and finally results in death eff. cLipid
peroxidation is a complex and natural deleteriotmcgss. The significant increase observed in lewélpid
peroxides in liver of CCLintoxicated shows free radical induced liver daenfg6]. In the present study there was
significant increase in the serum activities of A8md ALT enzymes in the Cgintoxicated group. These
transaminases (AST and ALT) are well known diagasticators of liver disease. Cholestasis mag atsntribute
to increased levels of AST and ALT. Herbal mixtuiie§0 and T-100 significantly (p<0.01) reduced tevated
levels on & day. Alkaline phosphatase (ALP) activity is rethte the functioning of the hepatic cells. Increase
the serum level of ALP is due to its increased Isgsis in presence of increasing biliary pressute Herbal
mixtures T-50 and T-100 significantly reduced teeels of ALP on 8 (P<0.01). In the damaged liver the bilirubin
metabolism was disturbed due to increased formaidfoilirubin, abnormal uptake of bilirubin in tHer cells,
defective conjugation and failure of normal amouwttdile to reach the duodenum i.e. developmentafdition
called cholestasis. It is well established that4Z&ministration causes a significant decreasenmns total protein
and albumin levels [8].The Total Bilirubin (TB) leWwas significantly (p<0.01) reduced off 8ay by herbal
mixtures T-50 and T-100. The free radical genematiauses the decrease in protein synthesis, sbotlaé protein
level decrease by CgWhich significantly (p<0.01) restored up to the mat by herbal mixtures on"8day.
Silymarin significantly restored AST, ALT, ALP, T&nd TP up to the normal level off 8ay (p<0.01). The T-25
herbal mixture treated group did not decreasedtel lof AST, ALT, ALP, TP and TB upon treatment.id’ehows
that (25mg/kg) dose was not good enough to reversestore the Carbon tetrachloride induced hepxzigity.
When the levels of AST, ALT, ALP, TB and TP of T-a0d T-100 herbal mixture treated groups was coethar
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the levels of the enzymes was restored to norrval k® similar extent. So the T-50 dose was seteatetest dose
for other models as it showed the significant resgoat minimal dose. When the serum levels of Simtreated
group and T-50 herbal mixture treated group wassidened, the levels of biomarkers in both the gsougre
restored to a similar level. From the current stiurdthis model it can be said that herbal mixtuosel (50mg/kg)
showed the similar effects to that of Silymarin @@¢$00mg/kg) (Table No.3). The Ca++ homeostasitugaation,
inhibition of oxidative of NADPH and FADH substratg the dehydrogenase co enzyme level [9] are also
considered to be responsible for pathogenesis ¢l Gaduced hepatitis. The metabolites fD-galactosamine
(GalN), uridiophosphogalactosamine may deplete ragvgacil nucleotides such as UDP-galactose, URRege
and UTP, causing reduction of mRNA and glycoprow®inthesis (i.e. reduction of ATP and glycogen bkgais),
which leads to cellular membranes alteration [20@vertheless there is increasing evidence that Galbkes
production of free hydroxyl radical leading to tpperoxidation. Also the levels of SOD, CAT, GPx also
concomitantly reduced [11]. Ultimately the celludlamage and the inflammation caused by GalN ar#ssito the
histopathological features of viral hepatitis inntans. This phenomenon may lead to cellular damagdecallular
inflammation resulting in histological and biocheali picture closely resembling viral hepatitis. T
homeostasis perturbation, inhibition of oxidatifeNADPH and FADH substrate at the dehydrogenasernayme
level are also considered to be responsible fdrquenesis of GalN induced hepatitis. LPS is co aiht@red with
GalN by certain investigators[12]. These leadshtrelease of TNE from the macrophages and Kuffer cells. This
cytokinin has been firmly implicated as an impottaausative mediator in the pathogenesis of aléoHider
diseases and hepatitis. Nevertheless TNBo has positive role as it is responsible forieemal proliferation of
the hepatocytes, but in pathological conditionctisaas apoptic agent [13]. On the initial 1 daatment with D-
galactosamine in all treated group, there was aingease the serum levels of the ALT, ALP, TB daethe
depletion of the of several uracil nucleotides whieads to cellular membranes alteration (Table4NdJpon
further treatment till day 8 with the herbal mix@u(50mg/kg) i.e. T-50 the levels of ALT, ALP, TB werestored
significantly (p<0.01) to the normal levels indicat the membrane stabilizing and regerative capadithe herbal
mixture. The Livfit (50mg/kg) also reversed theeadtd levels of the ALT, ALP, TB significantly (p<€) with the
similar treatment pattern till day 8. When the serevels of Livfit treated group and T-50 herbalxtare treated
group was considered, the levels of biomarkersoih the groups were restored to a similar levednithe current
study in this model it can be said that herbal orxtdose (50mg/kg) showed the similar effects &b difi Livfit dose
(100mg/kg) (Table No.5).

CONCLUSION

In models which cause hepatotoxicity by generatibriree radicals like in case of carbon tetractlertoxicity
which causes the loss of cell membrane integritinocase of the heavy metal toxicity like irowerload which
generates free radicals which causes the lipidxidaiion of the cell membrane, the herbal mixtunevged better
results than that of Silymarin. In viral hepatitissembling model i.e. in case of D-galactosaminduded
hepatotoxicity which cause the reduction in the A3iRd glycogen synthesis which in turn cause the lofs
structural integrity if cell membrane, the herbakture showed the similar effects to that of Livfit
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