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Abstract:

Background: The liver may be considered as the most important organ in drug toxicity because it is
functionally interposed between the site of absorption and the systemic circulation and is a major site of
metabolism and elimination of foreign substances; these features render it a preferred target for drug toxicity.
Drug-induced liver injury (DILI) therefore possess a major clinical problem. DILI is initiated by direct
hepatotoxic effects of a drug. Paracetamol, a widely used analgesic and antipyretic drug, which causes acute
liver damage in higher doses in both animals and in humans. Paracetamol administration causes necrosis of the
centrilobular hepatocytes characterized by nuclear pyknosis and eosinophilic cytoplasm followed by large
excessive hepatic lesion. Exposure of Paracetamol in Zebrafish causes 75% reduction in liver antioxidant
enzyme level within 24 hours post exposure. Aim: The present study is aimed to evaluate the hepato
protective effect of Siddha preparation Karisalai Karpa Chooranam (KKC) in Zebrafish model. Materials
and methods: In this study, the liver injury was induced by Paracetamol and the test drug KKC has been
administered at the dose of 250 and 500 mg/liter for seven days. After one-week exposure period, the liver
of Zebrafish was dissected and histopathological studies were performed. Result: The result of this present
investigation indicates that Paracetamol treated groups show severe liver degeneration whereas treatment with
test drug KKC at both the dose levels significantly attenuated the Paracetamol induced damages. Conclusion:
This study concluded that the drug KKC possesses promising hepato protective activity in dose dependent
manners and restores the basic liver architecture by means of its rejuvenating potential against Paracetamol
induced toxicity in Zebra fish model.
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I.  Introduction

Liver is the most important organ of living system and performs vital functions in regulations of
physiological processes in the body. It is involved in metabolism, secretion and storage. Liver diseases are
mainly caused due to excess consumption of alcohol, toxic chemicals, infectious diseases and autoimmune
disorders may also be the major cause. Diseases like jaundice, liver cirrhosis, and fatty liver disease are
commonly occurring worldwide. *

Liver diseases have become one of the major causes of morbidity and mortality all over the world.
From among, drug induced liver injury (DILI) is one of the most common causative factor that possess a major
clinical and regulatory challenge % The manifestations of drug-induced hepatotoxicity are highly variable,
ranging from asymptomatic elevation of liver enzymes to fulminant hepatic failure °.

In recent years there has been tremendous advancement in the field of science and hematology;
however liver problems are on high rise, the two major liver diseases which has caused high death rate annually
account for jaundice and hepatitis *. Hepatotoxic chemicals damage liver cells by inducing lipid peroxidation
and other oxidative damages °. More than 900 drugs have been found to cause liver diseases and have been
stopped from implications °.

Drug induced liver injury has become a major challenge. Various models have been identified for
predicting the toxicity, Paracetamol, a widely used analgesic and antipyretic drug, which causes acute liver
damage in high doses in both animals and in humans. Paracetamol administration causes necrosis of the
centrilobular hepatocytes characterized by nuclear pyknosis and eosinophilic cytoplasm followed by large
excessive hepatic lesion. A hepatotoxic metabolite, NAPQI (N-acetyl-p-benzoquinone imine) that is produced
by cytochrome P450 of liver enzymes, remain inactivated at therapeutic doses by Liver GSH "2 at higher doses,
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these metabolite gets activated due to decrease in level of GSH, which accounts for the dysfunction of liver,
causing mitochondrial DNA damage, oxidative stress and apoptosis of immune cells ***.

In spite of advancement in the recent trends in drug development, presently only a few hepatoprotective
drugs are available for the treatment of liver disorders 2. Various natural remedies from traditional medicinal
plants, ie in Siddha have been found to be effective against liver damages and has been recommended for the
treatment of liver diseases in the Indian system of medicines *. The relative accessibility, low prices, local
availability and acceptance by the local communities have made heavy reliability on plant medicine. Since the
ancient time, plant medicine is an important part of healthcare system. In Siddha system , there are many herbal
formulations available which helps in preventing liver damage **.

In the present study an attempt has been made to screen the hepatoprotective effect of Karisalai Karpa
Chooranam on paracetomol induced liver injury in Zeebra Fish.

Il. Materials and Methods
2.1 Karisalai Karpa Chooranam *°:

The test drug Karisalai Karpa Chooranam has been purchased from SKM Siddha and Ayurvedha
Pharmacy, Erode, Tamilnadu. It is a poly herbal Siddha preparation prepared from seven herbs ( Table: 1) which
is indicated for Paandu (Anaemia), Kaamalai (Jaundice), Kalleral veekkam ( Hepatomegaly), Sobai (
Generalized oedema), Skin diseases and helps to enhance the immune system. It is a powerful rejuvenating
medicine in Siddha system and used as a Kaayakalpam.

2.2 Experimental Animals :

Adult Zeebra Fish (Daniorerio) were purchased from the local supplier and were maintained in a
laboratory condition 28 °C + 1°C and a period of 14:10 h light/dark cycle photo period. All fishes’ were
acclimatized to lab condition four weeks prior to the start of experimentation. Animals were divided in to four
groups of 10 fish each.

Grouping

Group | . Control

Group I . Paracetamol 5mM (755.8mg) per liter concentration

Group 111 . Paracetamol 5mM + Karisalai Karpa Chooranam 250 mg/liter
Group IV . Paracetamol 5mM + Karisalai Karpa Chooranam 500 mg/liter

2.2 Treatment

Animal belongs to Group | treated as Control and Group Il treated with Paracetamol at the
concentration of 5mM (755.8mg) per liter concentration for the period of seven days. Animal belongs to Group
I11 treated with test drug Karisalai Karpam Chooranam (KKC) at the concentration of 250 mg/liter and Group
IV treated with test drug Karisalai Karpam Chooranam (KKC) at the concentration of 500 mg/liter along with
Paracetamol 5mM for the period of seven days.

2.4 Histopathology :

After one-week exposure period, the livers of Zebrafish were dissected and fixed in 10% formalin
for 24h. Subsequently, the fixed liver tissues were dehydrated in gradient ethanol, hyalinized in xylene, and
embedded in paraffin wax at 56 °C. Then, the paraffin blocks were sectioned at 5-um thickness. The
sections were collected on glass slides and stained with hematoxylin and eosin (H&E) using an H&E
Staining Kit. Histologic lesions were observed using an optical microscope equipped with a digital camera.

I11. Results and Discussion

The results obtained from the present investigation indicates that Paracetamol treated groups shows
severe liver degeneration whereas treatment with test drug Karisalai Karpa Chooranam at both the dose levels
significantly attenuated the Paracetamol induced damage in group Ill and IV. Hence from the study it was
concluded that the drug Karisalai Karpa Chooranam possesses promising hepato protective activity in dose
dependent manners and restores the basic liver architecture by means of its rejuvenating potential against
Paracetamol induced toxicity in Zebra fish model.

In the present study, the histopathological studies were carried out to check the hepatoprotective effect
of Karisalai Karpa Chooranam on Paracetamol induced liver damage. The H&E staining of the liver tissue of
Paracetamol and post treated group as shown in Figure: 1. shows the control group with normal liver
morphology with nomal liver cells, Figure: 2. Paracetamol treated group which shows the degeneration of
vacuoles in the cell, and necrotic aggregation of cells, Figure: 3&4. shows the post treatment with Karisalai
Karpa Chooranam indicating the regeneration of vacuoles, with no necrotic zone, and normal hepatocytes.
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The Paracetamol liver injury resulting in degeneration of cells may be due to the accumulation of non-
adipose tissue which results in cell necrosis and cell death and Treatment with Karisalai Karpa Chooranam
resulted in regeneration of vacuoles and liver cells indicating that the Karisalai Karpa Chooranam decreases the
oxidative hepatic injuries such as necrotic aggregations due to Paracetamol.

1V. Conclusion
This study concluded that the test drug Karisalai Karpa Chooranam possess hepatoprotective effect
against Paracetamol induced liver damage in Zebra fish. This effect may due to the presence of natural
phytochemicals and anti oxidants in the test formulation. Further clinical studies to be conducted to confirm its
therapeutic effect on Liver diseases.

Table: 1. Ingredients of Karisalai Karpa Chooranam

S.No Siddha Name Botanical Name Quantity
1 Vellai Karisalai Eclipta prostrata 10 gm
2 Manjal Karisalai Wedelia chinensis 10 gm
3 Kuppaimeni Acalypha indica 10 gm
4 Seruppadai Coldenia Procumbens 10gm
5 Vallarai Centella asiatica 10 gm
6 Neeli Indigofera tinctoria 10 gm
7 Kottai Karanthai Sphaeranthus indicus 10 gm
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Figure: 1. Control Group: Regular sinusoidal space with perfectly aligned hepatocytes
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Figure: 2. Paracetamol treated Group: Centrilobular necrosis with changes pertains to Karryohexis
(nuclear fragmentation) and Extremely Widened sinusoidal space.
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Fig: 3. KKC (250 mgm) treated Group: Widened sinusoidal space with Moderate necrotic changes.
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Fig: 3. KKC (560 mm) treated (-Broup: N(;rﬁa-l Hepatocyte

References
Jyotsna, Swarnalatha Y. ; Effect of Flavonoids in Acetaminophen Induced Liver Injury in Danio Rerio; International Journal of
Health Sciences & Research; Vol.6; Issue: 2; February 2016.
Russmann, S., Gerd, A., and Grattagliano, I.: Curr Med Chem., 16: 3041-3053 (2009).
Vermeulen, N.P.E., Bessems, J.G.M. and Vandestreat, R.: Drug Metab Rev., 24: 367-407 (1992).
Pang S, Xin X, Stpierre MV. Determinants of Metabolic Disposition. Rev. Pharmacol. Toxicol., 1992; 32: 625-626.
llangoK and ChitraV. Hepatproteactive and Antioxidant activities of Fruit Pulp of Limoniaacidissima Linn. International Journal of
Health Research. 2009;2(4):361-367.
Friedman, Scott E.; Grendell, James H, McQuaid, Kenneth R. Current diagnosis & treatment in gastroenterology. New York: Lang
Medical Books/McGraw-Hill.2003; 664-679.
Lee SS, Buters JT, Pineau T, Fernandez-Salguero P, Gonzalez FJ. Role of CYP2ELin the hepatotoxicity of acetaminophen. J Biol
Chem.1996; 271:12063-12067.
Mitchell JR, Jollow DJ, Potter WZ, Gillette JR, Brodie BB .Acetaminophen-induced hepatic necrosis. IV. Protective role of
glutathione. J Pharmacol Exp Ther. 1973; 187:211-217.
Kon K, Kim JS, Jaeschke H, Lemasters JJ. Mitochondrial permeability transition in acetaminophen-induced necrosis and apoptosis
of cultured mouse hepatocytes. Hepatology. 2004; 40:1170-1179.
Ruepp SU, Tonge RP, Shaw J, Wallis N, Pognan F. Genomics and proteomics analysis of acetaminophen toxicity in mouse liver.
Toxicol Sci. 2002; 65:135-150.

DOI: 10.9790/0853-1706125155 www.iosrjournals.org 54 | Page



Hepato-Protective Effect of Karisalai Karpa Chooranam against Paracetamol induced Hepato toxicity

[11]. Welch KD, et al. Proteomic identification of potential susceptibility factors in drug-induced liver disease. Chem Res Toxicol. 2005;
18:924-933.

[12]. Ranawat, Jigar Bhatt, JagrutiPaetl, Hepatoprotective activity of Ethanolic Extracts of Bark of Zanthoxylum Armatum DC In Ccl4
Induced Hepatic Damage In Rats. Journal of Ethnopharmacology. 2010; 127:777-780.

[13]. Ross MH, Romrell LJ, Kaye GI. Histology a text and atlas. Wilian and Wilkin: Baltimore, 1996; 245.

[14]. Rai MK. Herbal medicines in India; retrospect and prospect. Fitoterapia 1994; 65: 483-91.

[15]. SKM Siddha and ayurvedh

[16].  a Therapeutic Index Siddha — Part 1; 2010.

Juliet. L "Hepatic-Protective Effect of Karisalai Kara Khorana against Paracetamol Induced i
Hepatic Toxicity in Zebra fish (Daniorerio) Model 10SR Journal of Dental and Medical |
Sciences (IOSR-JDMS), vol. 17, no. 6, 2018, pp 51-55. |

|

DOI: 10.9790/0853-1706125155 www.iosrjournals.org 55 | Page



