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ABSTRACT

Thioacetamide is a liver toxin that causes cenllar necrosis. In this study, the protective effef aqueous
extract of Glycyrrhiza glabra root against hepatitysfunction induced by thioacetamide in male rats w
investigated.35 male rats were divided into 5 goop 7 : control group; sham group: receiving agle dose of
150mg/kg thioacetamide intraperitoneally; experita¢groups 1 and 2 and 3: they received the aquentisct of
Glycyrrhiza glabra root at the doses of 100,200/8@/kg daily orally during 3 months respectivelydahen a
single dose of thioacetamide at 150 mg/kg as imtriégneal injection . The serum levels of SGOT, BGALP,
GGT and LDH were measured. The mean levels of SGHE experimental groups 3 and 2 (194.50 + 13.&0)
(222.50+ 10.37) showed a significant decrease caegbdo the group receiving thioacetamide (361+ 1().The
average concentrations of GGT in the experimentalgs 3 and 2 (2.5040.22) and (2.28 + 0.28) comphte the
group receiving thioacetamide (4.50+ 0.28) sigrafily reduced.The mean levels of ALP, LDH and S@GOAI
experimental groups did not show significant changempared to the group receiving thioacetamide @B).The

results of this study showed that the aqueous extfaGlycyrrhiza glabra root had protective effeetgainst the
hepatic dysfunction induced by thioacetamide inemats.
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INTRODUCTION

The liver has a crucial role in regulating a varief physiological processes, including metabolisexretion and
storage .Furthermore, the detoxification of dragsl xenobiotics is done in the liver[1]. Thioacei@denis a
compound containing thiono - sulfur used as fuidgicorganic solvent and engine oil stabilizer.0Huetamide is a

liver toxin that induces hepatic necrosis by praodgcfree radicals [2]. Thioacetamide induces céotirilar
necrosis, hepatic cirrhosis, ahdpatocellular carcinoma [3].

Using natural substances with plant origin for theatment and protection of the liver has a longtdny in
traditional medicine. Phenolic compounds and flaids are abundantly present in plants which havétiphe
biological activities, including the ability to niealize free radicals and antioxidant activity. $aecompounds have
received much attention in the treatment and pticte@gainst oxidative damages [4].

Glycyrrhiza glabraalso known as licorice and sweetwood, belongsédamily of Leguminosae. Its root is highly
effective in wound healing and liver and heart pctibn [5].The compounds isolated fraatycyrrhiza glabraroot
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include saponins, triterpenes, flavonoids, ascodm, isoflavonoids , chalcones, liquiritigeninlyayrrhizin,
glycyrrhetinic acid glycyrrhizic acid ,quercetinphyto-sterols and coercin. The triterpenes prese@lycyrrhiza
glabraroot contain licorice acid, glycyrrol, glabrodiispglaborlide and glabradilycyrrhiza glabraroot has anti-
ulcer, anti-inflammatory, anti-oxidative, anti-viranti-cancer, and liver protecting effects [6heTaqueous extract
of Glycyrrhiza glabraroot(licorice) has a protective effect against theicity induced by cadmiur@lycyrrhiza
glabra root(Licorice) and liquiritigenin prevent plannethd unplanned cell death induced by treatment with
cadmium alone or in combination with buthioninefaxiimine[7].

Studies have shown that several plant species flaetiee in the treatment of liver diseases withnimial side
effects one of which i§lycyrrhiza glabraroot. Liver enzymes are synthesized exclusivelthmliver hepatocytes
and measuring them is one of the ways to diagnepatit function. On the other hand, no studies teen done
on the evaluation of blood biochemical factorsha groups pre-treated with aqueous extra¢slgtyrrhiza glabra
root within 3 months after liver toxicity. Regardirthe anti-inflammatory and antioxidant effectsGlfcyrrhiza
glabra root and its long use in traditional medicine the treatment of liver disorders, the protectiviedf of
aqueous extract oBlycyrrhiza glabraroot on hepatic dysfunction induced by thioacethmin male rats was
investigated in this study.

MATERIALSAND METHODS

Laboratory animals

This was an experimental study. Animals were ctdiédrom Fars Razi Vaccine and Serum ResearchutestiAll
guidelines for ethical conduct in the care and aeiskboratory animals developed by the MinistryHealth and
Medical Education were observed in the presentysBddmale Wistar rats weighing 200+10 grams andathe
range from 2.5 to 3 months were randomly divided Bigroups of 7 and were kept under a photoperidd® hours
of light and 12 hours of darkness and were maiethist 20 ° C and sufficient moisture in standagesaThey had
free access to standard food and water.

Treatment

35 adult male rats were divided into 5 groups adnd after they spent a period of adaptation tohtha&t and
humidity, they entered the experiment. The grougihithe animals was as follows: Control group whictderwent
no stress including no oral administration. Shaougr in this group the animals received thioaceti&nait a dose of
150 mg/kg intraperitoneally once at the end of 3hemonths period. Experimental group 1: animalshis group
received 100 mg/kg oBlycyrrhiza glabraroot aqueous extract orally for 3 months and glsifntraperitoneal
injection of thioacetamide at a dose of 150 mg#tktha end of 3 months. The experimental group #&nals in this
group received 200 mg/kg dblycyrrhiza glabraroot aqueous extract daily orally for 3 months andingle
intraperitoneal injection of thioacetamide at aelof 150 mg/kg at the end of 3 months. The expertaiegyroup 3:
animals in this group daily received 300 mg/kg®lycyrrhiza glabraroot aqueous extract orally for 3 months and
a single intraperitoneal injection of thioacetaenat a dose of 150 mg/kg at the end of the 3 mopehied. The
doses of thioacetamide( Stigma-Aldrich, Switzerlaadd Glycyrrhiza glabraroot aqueous extract were selected
according to previous studies[8 , 9].

Biochemical study

As the effects of toxic thioacetamide usually beecspparent about 2 days after injection, 48 hofies the last
injection all animals were anesthetized with etfMerck, Germany), and their blood samples werectlygaken
from the heatrt.

The obtained blood samples were kept under labgratmditions for 20 minutes and then were cengefiiat 5000
rounds per minute for 15 minutes (Hettich, Germarg levels of lactate dehydrogenase (LDH) andireer

glutamic pyruvic transaminas8GPY were measured by DGKC method, and based on tlesviop reactions:

L - Alanine+ O —ketoglutaate( f - Pyruvater L — Glutamate

Pyruvater NADH + H* O T - L - Lactater NAD"*

The evaluation oferum glutamic oxaloacettcansaminas@&ST(SGOT) was done by IFCC method based on the
following reactions:
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L - Aspartate- O —ketoglutaate fiff - L - Glutamater Oxaloacette
Oxalaceta+ NADH +H* 0 M1 - L - Malate+r NAD*

For the measurement of alkaline phosphatase (Abh®)ntethod of P-Nitrophenyl phosphate AMP was used i
which ALP reacted on the colorless 4-nitrophenybgphate substrate changed it to yellow 4-nitrophefioe
changes in optical density is proportional to tbvity of the alkaline phosphatase enzyme.

P- Nitrophenyphosphate- H20 O fff . P- Nitrophend+ Inorganigphosphate

SGOT, SGPT, ALP enzymes were measured by an aatgzan device model 3000 BT- (Biotechnical Co.lylta

The measurement of gamma-glutamyl transferase (G@&s done by enzymatic method (Diasys,
Germany).Gamma-glutamyl transferase (GGT) was ated following the Szasz method,in which the su#dtst
L-y-glutamyl-3-carboxy-4-nitroanilide in the preserafeglycylglycine was converted by GGT in the samiuleb-
amino-2-nitrobenzoate which could be measured & Ath.The amount of 5-amino-2-nitro-benzoate was
proportional to the activity of GGT which could beasured by photometry. [10, 11].

Statistical analysis
SPSS software (versionl8, chicago, IL, USA) wagldse data analysis. The ANOVA test was performectioe
data. Tukey test was used to evaluate the signifiddferences of the data (Tukey-HSD) and all tliferences

were considered as significant Bt< 005.The plasma concentration of ALP, SGPT, SGOT,GGJ labH were
presented agneart SE.

Preparation of Glycyrrhiza glabra root aqueous extract

Glycyrrhizaglabra root was collected from the farms in thenity of Kazerun in early summer and confirmed by
the botanical biology department of Azad UniversityShiraz and kept at the herbarium code of POBQDA .Then
the roots were washed and dried at the ambient teomperature and then poured in an electric grintlee fine
powder obtained in this way was taken to a laboyator extraction. 1000 gr oBlycyrrhiza glabraroot powder
was poured in 15 liters of distilled water and asied for 30 minutes and then centrifuged for libutes at the
rate of 8000 r/m. Then it was filtered in order¢move the cellulose fibers. The obtained mixtues when heated
in an oven (Finetech, Korea) at 40 °C so its wasgrorized and a thick syrup was obtained .The tieguimixture
was dried in such a way that it kept only 23% sefiititial weight. Next, it was poured into diffetemmounts of
distilled water in order to make various conceinra of the extract [8].

RESULTS

In this study the mean serum concentrations of Iklkaphosphatase (ALP),lactate dehydrogenase(LDi)8
glutamic-oxaloacetic transaminase(SGOT), Serum aglid-pyruvic transaminase(SGPT),Gamma-glutamyl
transpeptidase(GGT), in experimental, control dmdacetamide groups were compared and statisticdysis was
performed . Results were presented in tables. Tsikegt was done to check the statistical anabysisp<.05 was
considered as significant.

The average concentration of serum SGOT in the mmegeiving thioacetamide showed a significant éase
compared to the control group. The average coratorr of serum SGOT in all experimental groups Wwhic
received aqueous extract Gfycyrrhiza glabraroot and thioacetamide decreased compared tortup geceiving
thioacetamide but it was not significant. The ageraoncentration of serum SGOT only in the expemtaegroup
receiving 200mg/kg of aqueous extractGlfcyrrhiza glabraroot and thioacetamide showed a significant irsgea
compared to the control group (Table 1).The averamgeentration of SGPT in the group receiving th&amide
showed a significant increase compared to the cbigtroup. SGPT levels in the experimental groupscivh
received aqueous extract @fycyrrhiza glabraroot at the doses of 200, and 300 mg/kg and tetaanide showed
a significant decrease compared to the group riegethioacetamide(Table 1).The average concentratfcALP in
all experimental group, control and sham contraugs and also the thioacetamide group showed mofisent
changes(Tablel). The average concentration of s&Git in thioacetamide group showed a significantéase in
comparison to the control group. The average aunaton of serum GGT in the experimental groupscivh
received 200,300 mg/kg of aqueous extracGbfcyrrhiza glabraroot and thioacetamide significantly decreased
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compared to the thioacetamide group(Table 1).Therame concentration of serum LDH in the group recgi
thioacetamide showed a significant increase congptoethe control group.The average concentratiosestim
LDH in the experimental groups which received 100,81g/kg of aqueous extract Gfycyrrhiza glabraroot and
thioacetamide decreased compared to the groupviegethioacetamide ,but it was not significant. Ténerage
concentration of serum LDH in the experimental groeceived the aqueous extract@f/cyrrhiza glabraroot at
the doses of 100 and 200 mg/kg and thioacetanfide/exd a significant increase compared to the obgnoup
(Table 2) .

Table 1: The effect of different doses of aqueous extract of Glycyrrhiza glabra root on serum biochemical parametersin maleratswith
thioacetamide induced toxicity

All groups SGOT SGPT ALP GGT LDH
(UIL) (UIL) (IU/L) (UL) (UIL)
control | 83.6641.17 | 189.6@:10.60 | 1456.6654.66| 2026 | 554.28%6.58
Thioacetamide(TAA)| 187.5@1.44 361+10.0F 117370.15 4.50:0.28 849+0.57
100mg/kg G.G+TA/ | 132.66:14.2¢ | 286.7%14.12 | 1369.3458.7¢ | 3.75+0.2f | 829.6652.4F
200mg/kg G.G+TA/ | 177.16:9.25 | 222.5@10.37 | 1182.6663.77 | 2.26+0.2€ | 869.6¢:29.5T
300mg/kg G.G+TAA| 122828 | 194.5@1350 | 126#84.96 | 2.50:0.22 | 711.8344.03

Letter a represents a significant difference ia gnoups receiving thioacetamide with the controlup at P <0.05; letter b represents a
significant difference between the group receitirigacetamide with experimental groups at P <0.@Her ¢ represents a significant difference
between the control group and the experimentaligsoat P <0.05.

DISCUSSION

The results of this study showed that the valueS®PT, SGOT, ALP,GGT and LDH in groups treatethwi
thioacetamide increased significantly comparedht ¢ontrol group. The average concentration of S@GPthe
experimental groups which received 200 and 300 qgik Glycyrrhiza glabra root aqueous extract and
thioacetamide showed a significant decrease cordfarthe group receiving thioacetamide.The meannsedGT
in the experimental groups receiving 200,300 mgtdg aqueous extract ofslycyrrhiza glabra root and
thioacetamide significantly decreased (P<0.05).Thesans that the extract had protective effectdivan cells
against damage caused by thioacetamide .

Quercetin is one of the compounds preserliycyrrhiza glabraroot. Padama and colleagues in a study in 2012
found that quercetin modified lindan induced oxidatstress in wistar rats' kidney and liver. Thasuamption of
quercetin led to reduced levels of enzymes in iver land improved symptoms of renal failure [12jitira and
colleagues (2008) found that the glycyrrhizin founmelycyrrhiza glabraroot accelerated the liver regeneration and
quickly decreased the activity of serum transang@nasnice which had lost 70% of their livers[13]kdgawa et al.

in their study in 2010 found that the flavonoid ioi Glycyrrhiza dabra in rats with heptic carcinogenesis had
inhibitory effect on the activity of glutathione-gransferase positive fodslycyrrhiza glabraflavonoid oil with a
concentration of 600 mg/kg had inhibitory effectslepatic carcinogenesis [14] .Using a combinatibmartine,
gycyrrhizin could decrease the deaths from highedasf acetaminophen and could alleviate the hepatity
induced by carbon tetrachloride [15].

In the study done by Hasan et al. in 2015 it waswshthat 18-B-glycyrrhetinic acid improved livenioity induced
by 2- acetylaminofluorence in wistar rats. Thestea§ were applied by the correction of oxidativeess,
inflammation and increased cell proliferation[16]elstudy conducted by Maatoog and colleagues i@ 38bwed
that bioactive microbial metabolites from glycyniné acid had protective effects against the pietation induced
by ascorbic acid / Fecl3 in normal mice liver horogte, induction of nitric oxide production in maghages of
rats and in vivo hepato protection against hepatoty induced by CCL4 in albino mice [17].Hosse&nd
colleagues in 2014 showed th@tycyrrhiza glabraextract had protective effects against toxicitguoed by
doxorubicin h9c2 cells which were applied througtucing the oxidative stress and inhibiting apapf@8].In the
study done by Orazizadeh and colleagues in 201eyghizic acid was shown to have protective eBeagainst
liver toxicity induced by nanoparticles of titaniudioxide in rats [19]. Khorsandi et al. in 2015 sled that
glycyrrhizic acid corrected the lipid peroxidatioduced by titanium dioxide in rat's liver[20]. Te&udy of Tsai et
al. in 2013 indicated that glycyrrhizin reduced tmute liver damage related to total parenteralitiant in rats
through decreasing endoplasmic reticulum and neactiitrogen [21]. Hsiang et al. in 2015 showed that
glycyrrhizin, silymarin and urosodeoxycholic acioutd regulate the expression of genes associatédoeil death
and oxidative stress in HePG2 cells. In additibese liver protective effects might be due to NFrEtuction [22].

135



Mokhtar Mokhtari et al Der Pharma Chemica, 2016,8 (8):132-137

In the study done by Gaur et al. in 2010 it waswshdhat ligirtigenin derivatives had protective iaghs against
liver toxicity induced by D-galactosamine-lipopaigsharide by reducing the increased levels of SGEGPT,
ALKP, TG, NO and LDH [23].

Wang and his colleagues in 2015 showed that querdeiproved the liver damage induced by tripterygiu
glycosides possibly through reducing oxidativesdrand its anti-inflammatory properties [24]. le 8tudy done by
Chen et al. in 2013 it was shown that glycyrrhia@d had liver protective effects in mice by Nr&@pendent
upregulation[25].The study of Park et al. in 2@&t®wed that liquirtigenin had protective effeafsiast the liver
damage induced by tacrine (an oral AChE inhibito®@rted through the inhibition of GSK3-beta[26]y¢yrrhizic
acid available irGlycyrrhiza glabraroot modified t-BPH-induced cell death in rat liveells .GA protective effect
against cell death was resulted from preventingaghione loss ROS formation and inhibiting thitoshondrial
membrane depolarization [27].The combination ofytgilm marianum (silymarin) andslycyrrhiza glabra
(Glycyrrhizin) in different doses has protectivéeet against oxidative stress in the liver [28]. Hagonins from the
root of glycyrrhiza inflatahas protective impacts on hepatic cells of ratsxicated by D-galactosamine through
reducing the levels of ALT and AST liver enzym@8][ Glycyrrhiza glabraroot extract and its active ingredients
including liquirtigenin, glycyrrhizic acid inhibithe increase of pre-inflammatory cytokinin suchtwasor necrosis
factor-alpha (TNFe) , interleukin-1 B and interleukin-6 in the migdiver treated with t-BPHGIycyrrhiza glabra
root extract and its bioactive components improverloxidative damage and inflammatory diseasek [30

In general the results of this study are in linéhwie results of other studies.lt seems thatdhed administration of
aqueous extract oBlycyrrhiza glabraroot has protective effect on thioacetamide irdudiver toxicity by

neutralizing free radicals, stimulating the activiof antioxidant enzymes, and reducing the produactof

inflammatory cytokinin . However, further reseatishnecessary to identify the active ingredientsGigcyrrhiza

glabraroot extract (which may be responsible for itstaric activity). As no similar study on the protee effects

of aqueous extract ddlycyrrhiza glabraroot on hepatic enzymes and histological changetdde found, it was
not possible do a comparative study in this respoyhow, more studies should be conducted to emante

hepatic antioxidant enzymes and molecular changdiscing apoptosis so that the effects of this ptanhealing
liver toxicity can be determined with higher centgi.

The results showed that oral administration of agseextract ofGlycyrrhiza glabraroot has positive protective
effects against thioacetamide-induced liver toyiclf confirmed by further research, adding aqueewsact of
Glycyrrhiza glabraroot to the diet of people with hepatic dysfunet@an be beneficial.
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