











Fig.1. Section of liver of normal control rat
showing hepatic cells with nuclei,
cytoplasm, centralvein and portral traid.

Fig.2. Section of carbon tetrachloride
(Carbon tetrachloride control group, 1
ml/kg) rat liver showing marked necrosis,
severe fatty degeneration and extensive
vacuolisation with disappearance of nuclei

Fig.3. Section of Silymarin(100mg/kg) +
Carbon  tetrachloride-treated  liver,
showing marked improvement over
Carbon tetrachloride control group.

Fig.4. Section of 200mg/kg of N.nucifera
extract treated liver showing marked
improvement over Carbon tetrachloride
control group.

Fig.5. Section of 400mg/kg of N.nucifera
extract treated . liver showing marked
improvement over Carbon tetrachloride
control group.
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Fig. 6. Section of liver of normal control rat
showing hepatic cells with nuclei,
cytoplasm, centralvein and portral traid.

Fig. 7. Section of paracetamol (paracetamol
control group, 3g/kg) rat ‘liver showing
marked necrosis, severe fatty degeneration
and  extensive  vacuolisation  with
disappearance of nuclei

Fig. 8. Section of Silymarin (100
mg/kg) + paracetamol-treated liver,
showing marked improvement over
paracetamol control group.
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Fig. 9. Section of 200mgkg of
N.nucifera extract treated liver showing
marked improvement over paracetamol
control group.

Fig. 10. Section of 400mg/kg of
N.nucifera extract treated liver showing
marked improvement over paracetamol
control group.



Discussion and Conclusions

In recent years, there are many researches on traditional medicines attempting to develop new
drugs for hepatitis (Rao et. al, 2003, Rao et. al., 2004). In the present study, we used two

mechanistically different models including carbontetrachloride and paracetamol to evaluate the

hepatpprotective activity of the 50% aqueous ethanolic extracts of flowers of the N. nucifera
efficiently against the toxicity produced by these hepatotoxicants. It has been assured that
carbon tetrachloride is the best characterised system of xenobiotic-induced hepatotoxicity and is
frequently employed as a model to study hepatotoxic/hepatoprotective activity of the drugs. It is
metabolized in the body to a highly reactive trichloromethyl radical (CCl;") which attacks
membrane phospholipids stimulating lipid peroxidation and cell lysis (Brent and Rumack
1993). This damage to the structural integrity of the liver is observed from elevated serum
levels of hepatospecific enzymes, i.e. AST, ALT and SAKP as well as SB. Paracetamol is a
common antipyretic agent, which is safe in therapeutic doses but can produce fatal hepatic
necrosis in man,.rats and mice with toxic doses (Mitchell ez al., 1973; Kuma and Rex, 1991;

Eriksson et al., 1992). Protection against paracetamol-induced toxicity has been used as a test
for potential hepatoprotective activity by several investigators (Visen et al., 1993; Singh and
Handa, 1995; Ahmed and Khater, 2001). An obvious sign of hepatic injury is leakage of cellular
enzymes into plasma (Wilkinson, 1962; Schmidt and Schmidt, 1967; Schmidt, 1975). When the
liver cell plasma membrane is damaged, a variety of enzymes normally located in the cytosol
are released into blood stream. Their estimation in the serum is a useful quantitative marker for
the extent and type of hepatocellular damage (Ansari et al., 1991).

Hepatic cells participate in a variety of metabolic activities and contain a host of enzymes. In
tissues, AST and ALT are found in higher concentrations in cytoplasm and AST in particular
also -exists in mitochondria (Wells, 1988). In liver injury, the transport function of the
hepatocytes is disturbed, resulting in the leakage of plasma membrane (Zimmerman and Seef,

1970), thereby causing an increased enzyme level in serum. If injury involves organelles such
as mitochondria, soluble enzymes like AST normally located there, will also be similarly
released. The elevated activities of the serum enzymes are indicative of cellular leakage and
loss of the functional integrity of cell membranes in liver (Drotman and Lawhorn, 1978).

Administration of carbon tetrachloride and paracetamol significantly raises the serum level of
enzymes like AST and ALT in rats (Nazirogulu et al, 1999) as observed in our results.

Determination and evaluation of these parameters in the serum and tissue samples of
experimental animals are used to assess hepatotoxicity and inhibitory effects of the test drugs on
this process are employed as an indicator of antihepatotoxic or hepatoprotective activity. Oral

administration of extract (200 and 400 mg/kg p.o) of N. nucifera caused a decrease in the

activity of the above enzymes, which may be a consequence of the stabilization of plasma
membrane as well as repair of hepatic tissue damage caused by carbon tetrachloride and
paracetamol. This is supported by the view that serum levels of transaminases return to normal

‘with the healing of hepatic parenchyma and regeneration of hepatocytes (Thabrew ez al., 1987).

In conclusion, mechanisms by which the two hepatotoxicants (carbon tetrachloride and

paracetamol) produced liver injuries are different. However, both Carbon tetrachloride induced

and paracetamol induced models must rely on the cytochrome P-450 system to produce reactive

metabolites, 'CCl; and N-acetyl-p-benzo-quinoneimine (Vermuelen, et al., 1992).The results

coincided with our investigations that the 400 mg/kg body weight showed the best protective

effect which was not only against the paracetamol induced hepatotoxicity but also against the
carbon tetrachloride induced liver injuries. Therefore, the possible hepatoprotective

mechanisms of extract of N. nucifera may be due to the following factors: (1) preventing the
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process of lipid peroxidation; (2) inhibiting the cytochrome P-450 activity; (3) stabilizing the
hepatocellular membrane; and (4) enhancing the protein synthesis. However, further studies are
necessary to isolate the active component and to clarify in more detail the pathway concerning
the protective mechanism of flowers of Nelumbo nucifera Geartn. against chemically or virally
induced liver injuries.
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