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Abstract

There is an increasing tendency for traditional medicine in the world. Many people prefer to take herbal products
instead of chemical medicines. However, over consumption of herbal medicines has led to many unpredictable
side effects.One of these traditional medicines is Citrullus colocynthis, which is used by diabetic patients as an
hypoglycemic agent, but it has been reported to cause gastrointestinal disorders after consumption in some
patients.50 rats were randomly divided into five groups (4 experimental and 1 controls). In the experimental
groups a single daily dose of alcoholic extract of Citrullus colocynthis (50, 100, 200, 400 g/kg) was administered
intraperitonally. Normal saline was administered in control group. After two weeks, the rats were killed and the
livers were removed and fixed with formalin (10%). Specimens were then processed and stained with H&E and
Reticuline.The results indicated that there is a morphological change in liver cells including karyrrhexis,
chromatolysis, and granulation of the cytoplasm. Additionally, collagen and reticular fibers were evident in liver
parenchyma in high doses. Citrullus colocynthis can have toxic effects on liver cells which may induce
hepatocyte necrosis and liver fibrosis. These effects were dose dependent. Further studies are necessary to clarify
the issue.
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1. Introduction

Citrullus colocynthis (CCT) is traditionally used as an antidiabetic medication in tropical and subtropical
countries (Diwan FH, 2000).This plant can induce insulinotropic (Nmila R, 2000) and mild immunostimulating
effects (Bendeddou D, 2003).There is some evidence that it may induce side effects.The comparative toxicity of
the alcoholic extract of CCT has been studied in seven insect species in which the adult honey bee was more
affected (el-Naggar ME, 1989). Sheep which were fed fresh CCT fruits and leaves (0.2-10 g/kg) showed signs of
weeks caused death in goats (Barri ME, 1983). The other side-effects of this plant are toxic acute colitis (Golfain
D, 1989), reversible infertility (Chaturvedi M, 2003) and hepatotoxicity in rats (Barth A, 2002). These damages
were sometimes enhanced with higher doses of CCT. As the liver is a sensitive organ and many substances
including toxins accumulate in this organ and induce liver toxicity, therefore the aim of this project was to study
the histopathological changes in the liver after ingestion of CCT in male rats.text

2. Materials and Methods

Citrullus colocynthis plants were collected in summer 2008 from the desert area near zabol, Iran. The plant was
identified by Dr. Shokri in the Department of Biology at Mazandaran University Sari, Iran and a dry Voucher
Specimen was desposited in the Herbarium of Zabol, Agriculture research center. The alcoholic extract of this
plant was obtained using the percolation method; the yield was 4.6% of the crude plant. Fifty male rats, weighing
200-250 g were obtained from the Animal House of Shiraz Medical School and were maintained under standard
conditions (light, temperature, humidity and free access to water and food). The rats were then selected and
randomly divided into 5 groups (4 experimental and 1 control). In the experimental groups a single daily dose of
the alcoholic extracts of Citrullus colocynthis (50, 100, 200, 400 mg/kg) was injected intraperitoneally. Each of
the experimental groups received only one particular dose for the duration of 14 days. Normal saline was
administered in the control group. After 14 days, the rats were sacrificed under deep anesthesia and their livers

Published by Canadian Center of Science and Education 219



www.ccsenet.org/jas Journal of Agricultural Science Vol. 4, No. 1; 2012

were removed and fixed with 10% formalin. Specimens were processed routinely and sections with 5 micron
thickness were prepared and stained with Hematoxiline- Eosine (H&E), Reticuline methods. The slides were
studied by light microscopy by Knodell scoring system for assessing histological activity in asymptomatic
chronic active hepatitis (Knodell RG, 2003) and the results were recorded. The results were analyzed using
Chi-square and ANOVA tests. p-value less than 0.05 was considered statistically significant

3. Results

Intraperitoneal administration of Citrullus colocyn-this seeds to rats in the experimental groups caused some
histopathological changes in their livers. Sections of the liver showed small hemorrhages in many lobules and
congestion of central veins and sinusoids accompa-nied mild nonspecific inflammation with hepatocellular
necrosis. Mixed neutrophil and lymphocyte infiltrate involving the parenchyma was observed but no bile duct
injury. A morphological change in hepatocyte including karyorrehexis, chromatolysis and granulation of the
cytoplasm was seen using H&E staining (Fig 1) espe-cially with doses of 200, 400 mg/kg. Collagen and
reti-cular fiber were observed around more than the control group in parenchyma at a dose of 400 mg/kg using
Reti-culine staining (Fig 2). All of these effects were dose dependent. These changes are shown in (Table 1).

4. Discussion

There is growing concern about the hepatotoxicity of herbal remedies (Larry D, 1997). Herbal hepatotoxicity has
been recognized for many years, but new agents are constant-ly being identified (Chitturi S, 2000). Citrullus
colocynthis extract was found free of hepatotoxic effect at concentrations up to 100 pg/mL (Barth A, 2002). But,
higher concentrations seem to have some degree of hepatotoxicity. Male wistar rats that were fed diets
containing 10% CCT ripe fruits showed body weight loss, inefficiency of feed utiliza- tion, diarrhea, ruffled hair
and enterohepatonephrotoxic-ity (Adam SE, 2001). In this study, the effect of different concentra-tions of CCT
on the liver was investigated. The results showed some histological changes in the nucleus and cytoplasm of
hepatocytes. The changes observed in the nuclei included karyorrhexis and chromatolysis. The mechanism for
these changes is not clear but other re-ports have showen that CCT has a damaging effect on different cells. The
ethanol extract of CCT decreases the concentration of sialic acid in serum of mice. This de-crease is concomitant
with an increase in the unmasking of galactose residues that is recognizable by macro-phages in apoptotic cell
(Itzhaki O, 2003). Therefore; it seems that CCT by decreasing sialic acid induces cell degeneration. In addition,
CCT causes an increase in neutrophils (Elawad AA, 1984) which confirms the above finding. Elevation of
alkaline and acid phosphates is a useful marker for diseases of the liver such as liver cirrhosis (Israeli BA, 1986;
Ryvniak VV, 1986). However, in some studies alkaline and acid phosphatase concentration was decreased by
CCT (Chaturvedi M, 2003). So, it seems that CCT has probably no effect in causing liver cirrhosis. On the other
hand, it is a well-known fact that in-flammation can be precursor of liver fibrosis. In our study, we observed
scattered neutrophil and lympho-cytes in liver parenchyma. This phenomenon could po-tentially lead to liver
cirrthosis. CCT has been shown to increased oxidative damage (Shivakumar Chitturi, 2000). On the other hand
CCT extract has stimulated lipid peroxidation, H202 formation and has amplified chemi-luminescence in rat
liver microsomes (Barth A, 2002). Therefore, it seems that a decrease in iron and an increase in lipid
peroxidation induces the generation of free radicals which damages hepatocytes. In conclusion, CCT can have
toxic effects on liver cells which may induce hepatocyte necrosis and liver fibrosis. However; more research is
needed to clarify the issue.
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Table 1. The reaction of liver induced—CCT using H&E, PAS, staining between control and experimental groups

lesion Hepatocyte necrosis fibrosis Reticuline staining
Groups H&E staining Inflammatory cells H&Estaining
Control 0 0 0
50 mg/kg 0 0 0
100 mg/kg 5 0 2
200 mg/kg 9 0 6
400 mg/kg 12 3 9

0: No reaction , 1-4: Minimal reaction , 5-8: Mild reaction , 9-12 : Moderate reaction, 13-18: Marked reaction
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Figure 2. Reticular fiber in liver parenchyma in dose 400 mg/kg with Reticulin staining (100%)
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