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Abstract: Objective- The aim of this study was to evaluate the hepateptive effect ofAcorus calamus
against carbon tetrachloride induced liver injuryats.

Method — In the present study, the protective effectAobrus calamus was investigated against carbon
tetrachloride induced hepatotoxicity and compardéti gilymarin, a standard hepatoprotective refegetiaig.
Total 30 animals were taken and divided into fiveugps .Group | is control group and group Il indoictgroup
and group Il and IV are test groups to which adstéred the ethanolic extract of powder of Acorakmus at
doses of 30mg/kg and 100mg/kg and group V admimidtstandard drug Silymarin 5mg/kg orally for O7slay
respectively .On seventh day single dose of 1migiag.i.p with olive oil 1:1 was administered.
Result-Administration of cq] induced mark increase in serum hepatic enzyme t\&GPT, SGOT, ALP and
decrease in normal protein as compared to nornmatao

Conclusion-Pretreatment of rats with Acorus calamus 30mg/kgd 100mg/kg prior to cechdministration
caused significant reduction in values of SGPT, $&@d increase in total protein level but ALP aothit
bilirubin not affected significantly.
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Introduction

Liver is an important organ in the body as it pd®& protection from potentially injurious exogenous
and endogenous compounds and in this processsitaffeicted[1]. Thus protective mechanism of livernf
special concern. Conventional medicines are usettdatment of liver diseases have adverse sigetefind
are costlier. So there is need to evaluate natgalpound as effective alternative which are safetr eost
effective.

Acorus calamus Linn. belongs to the family Acoraeaommonly known as “sweet flag” or
“calamus”, is a semiaquatic, perennial, aromati® lvé@th creeping rhizomes. The plant is found ie tforthern
temperate and subtropical regions of Asia. Many@thedicinal and ethnobotanical uses have beerbasdd
the rhizomes of the plant. A. calamus Linn. hasnbesed as traditional Indian prescriptions fobaseficial
effects on antiproliferative [2], antidiarrhoeal,[@ntioxidant [4] and hypolipidemic activity [5].

Materials and Method

Drugs and chemicals

Commercially available vekhand powder was obataifredn Lokhande Ayurvedic Stores Pune
Maharashtra. Its ethanolic extract at doses of 2Kgrig. wt. and 100mg/kg b.wt. was administeredlpral



Shaikh Allabaksha Mahboob et a//Int.]). PharmTech Res.2014,6(4),pp 1315-1321. 1316

Experimental Animals

The institutional animal ethical committee Natiordxicology Centre, Pune, India approved the
experimental design (Proposal N0.32032,) 30AlbMéstar) male rats of 200-250g, 12 female swiss albino
mice were used for the study. Animals were housedsll ventilated room (temperature 22°%C, humidity
40-60% and 12h light/dark cycle) at national tology centre. Animals were fed with standard pediet and
water. All studies were conducted in accordancé @iommittee for the Purpose of Control and Sup&mien
Experiments on Animals (CPCSEA) norms and the Matidnstitute of Health guidelines “Guide for thar€
and use of Laboratory Anima.

Table 1: Experimental design and evaluation of hegaprotective activity

Sr.  Group Description

No. (6 animal in each group)

1 Group -l Rats were received 1ml of Vehicle grétir 07 days

2 Group -l Rats were received vehicle orally for 07 days +‘gaindose of CGI
( CCl, control) 1.0ml/kg. b. wt. , ip with olive oil , 1:1 on th&'@ay was administered.

3 Group -l Rats were received ethaimkxtract of Acorus calamus 30mg/kg b.\
(Test Acorus calamus P.O. for 07 days + Cghkingle dose of 1.0ml/kg. b. wt., ip. With olive
+ CCly) oil 1:1 on the ¥day was administered.

4 Group -IV Rats were received ethanolic extract of Acorusmakl00mg/kg b.wt.
(Test Acorus calamus P.O. for 07 days + Cg&hkingle dose of 1.0ml/kg. b. wt., ip. With olive
+ CCly) oil 1:1 on the ¥day was administered.

5 Group-V Rats were received Silymarin (5mg/kg b.wt. P.Or) Todays + CCI

(standard Silymarin+ C@)l single dose of 1.0 ml/kg.b.wt. i.p with olive oillon the the 7day was
administered.

After 36 hrs of CCJadministration under the chloroform anesthesiagpdlsamples were collected in
centrifuge tube via cardiac puncture. The abdomas tiven cut open and collected all organs. Livdrlagney
samples were used for histological evaluation.Theod samples were kept in centrifuge tube at room
temperature for 1Hr. for clotting time serum waparated by centrifuge at 2500 rpm at°3@r 10 min and
following biochemical parameters were estimated.

SGPT — Serum Glutamate Pyruvate Transaminase.
SGOT- Serum Glutamate Oxaloactate Transaminase
ALP- Serum alkaline phosphate.

TP- Total Protein

SB- Serum bilirubin

Were assayed according to Standard method.

Table 2: Effect of Acorus calamus on liver marker azymes and protein content in serum of control and
carbon tetrachloride intoxicated rats

Parameters Group-I Group-Il Group-lli Group-IV Group-V
(Normal (CCly Test. Test: Std — silymarin
control) control) HPO1+ CCl, HPO1+CCl, + CCl,

SGPT/ALT (U/L) 100t 5.514 2096.186 1826.512** 158.36.563** 134.25.707**
SGOT/AST(U/L) 106.2t5.193 211.26.047 17#4.733**  149.5t4.506***  128.3t3.502***

ALP (U/L) 334.83129.8 50%182.02 510.8856.58"° 356.6898.83"°  342t138.52'°
Total Bilirubin 0.135:0.056 0.495:0.237 0.39:0.270%  0.355:0.285"° 0.315:0.159"°
(mg/ 100ml)

Total protein 8.01#0.8704 5.2831.303 6.8+0.6542*** 7.733:0.9812** 8.5+1.014***
gm/100ml
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Statistical analysis—

Values are mea# SD of 6 rats from each group. Group 2 is compéavegtoup-1 , Group3, 4, 5 are compared
to group 2. Values are not sharing a common supptsdiffer significantly at p values: ***<0.001,
** 0.01,*,0.05(DMRT).Values are means SD of 6 rats from each group. Group 2 is compaoedroup 1,
Groups 3, 4, 5 are compared to group 2. Valuesshating a common superscript differ significanttypa
values : ***<0.001, ** < 0.01, * < 0.05 (DMRT).
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Fig. 1: Effect of standard drug and test drug on S@T enzyme level
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Fig. 2: Effect of standard drug and test drug on SBT enzyme level
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Fig. 3: Effect of standard drug and test drug on ttal Proteins level
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Fig. 4: Effect of standard drug and test drug on Seim Alkaline Phosphate enzyme level
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Histopathological Studies

Immediately after the sacrifice, a portion of theet was fixed in 10% formalin, then washed,
dehydrated in descending grades of alcohol andfinased with xylene. The tissue were then emisetioh
molten paraffin wax, Section were cut at 5mm thedg) stain with haematoxylin and eosin was observed
microscopically for histopathological changes.
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c1. Carbon tetrachloride+ Acorus calamus(1ml/kg +3Mapc, Carbon tetrachloride+ Acorus calamus(1ml/kg
+100mg/kg) d. Carbon tetrachloride+ Standard Silyngaml/kg+ 5mg/kg)

Result
Hepatoprotective activity

The increses in the level of liver marker enzymleanty indicated the damage of the hepatic cells.
However treatment with Acorus calamus preventegtation in the above levels similar to those intoarats.
ccl4 (1 mi/kg ip body weight) induced mark incredéethe serum hepatic enzyme levels of SGPT,SGOF,A
and decreased in total protein as compared todhmal control . Pre treatments of the rats HPQhd@Rg and
100 mg/kg prior to cgladministration caused significant reduction inuesl of SGPT,SGOT and increase in
total protein levels but ALP and total bilirubintraffected significantly. Values are mean +- SOahts from
each group. Group 2 is compared to group-l, Grodpd are compared to group2. Values are not gharin
common superscript differ significantly at p valug$<0.001, **,0.01,*,0.05(DMRT) Values are means SD
of 6 rats from each grougroup 2 is compared to group 1, Groups 3, 4, Tangpared to group 2Values not
sharing a common superscript differ significantlpaalues: ***<0.001, ** < 0.01, * < 0.05 (DMRT).

Histopathological results-

The hepatoprotective effect of Acorus calamus vadicned by histopathological examination of the
liver tissue of control and treated animals (FigTlhe histological architecture of control rats viasnd to be
normal with distinct hepatic cells and sinusoidacee. In the group Il i.e. the carbon tetrachlofider sect ion
showed congestion, mild centrilobular degeneratibhepatocytes, mild bile duct hyperplasia and ifadél
cell infiltration.The histopathological profile tfie group Il rats showed mild degeneration of hepaes and
in group IV rats no visible changes were obsen@dioming the safety of the extract at selectededds group
V rats treated with Silymarin, intoxicated with ®Gan tetrachloride showed less disarrangement and
degeneration of hepatocytes .
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Discussion

Carbon tetrachloride induced hepatic damage anduatdor considerable levels of morbidity and
mortality. The advantage of this model is that geardose- dependent toxicant, the experimentseahmically
easy to perform and most importantly, it is a citly relevant. The estimation of enzymes in thenseis a
useful quantitative marker of the extent and typkepatocellular damage. Administration of,dolduced mark
increase in serum hepatic enzyme level of SGPT, B@QP and decrease in hormal protein as compared t
normal control. Pretreatment of rats with Acorulmcais 30mg/kg and 100mg/kg prior to diministration
caused significant reduction in values of SGPT, $&@d increase in total protein level but ALP aothit
bilirubin not affected significantly. Bilirubin | ayellow pigment produced when heme is cataboliszed
.Hepatocytes render the bilirubin water soluble drgdlefore easily excretable by conjugating it vgliacuronic
acid prior to secreting it into bile by active tsport. Hyperbilirubinemia may result from the puotion of
more bilirubin than the normal process, damageiver limpairs its ability to excrete normal amouratfs
bilirubin or obstruction of excretory ducts of liveSerum bilirubin is considered as one of thie test of liver
function since it reflects ability of the liver take and process bilirubin into bile. Acarocalme$pld not much
decreasing significantly alter leves of bilirubbat it reduced significantly level of SGPT, SGOAdat has
increased in total protein level. Thus study cleadynonstrate that acarocalmus exhibit hepatopreteeffect
when compared with standard drug silymarin.Howefeether pharmacological evidence at the moledehae|
is required to estamblish the actual mechanisnciddmof the drug .

Acknowledgements

The authors wish to thank Dr. K. G. Apte, Indwdtiguide, National Toxicology Centre, Pune for
providing necessary facilities.

References

1. Ghosh D, Firdaus Sb, Mitra E, Dey M, ChattopaghA, Pattari Sk et al.Hepatoprotective acyiat
aqueous leaf extract of Wraya koenigii against lead-induced hepatotoxicity in male wista.
International Journal of Pharmacy and Pharmacd8iciances 2013 ;491 Suppl 5.

2. S.Mehrotra, K.P.Mishra, R.Maurya, R.C.SrimalSYR.Yadav, V.S.Pandey and V.K. Singh (2003).
International Immunopharmacology: Vol. 3 53-61.

3. J. Lin, A. R. Opoku, M. Geheeb-Keller, A. D. Hutobs, S. E. Terblanche, A. K. Jager and J. V.
Staden (1999). Journal of Ethnopharmacology: V8).267-274.

4, N. Gandhiraja, S. Sriram, V. Meenaa, J. Kavingakshmi, C. Sasikumar and R. Rajeswari (2009).
Ethnobotanical Leaflets: Vol. 13 618-624.

5. R.Srikumar, N. Jeya Parthasarathy, E. M. Shankakdhikandan, R. Vijayakumar, R. Thangaraj, K.
Vijayananth, R. Sheeladevi and A. Usha Anand RA07{2Phytotherapy Research: Vol. 21 476- 480.

*kkkk



