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Abstract

Purpose: To evaluate fruit pulp of two strains of Litchi chinensis Sonner (Gimjeng and Chakapat) for
nutritional values, immune modulators, anti- lipid peroxidation, anti-inflammatory, analgesic and
hepatoprotective activity on carbon tetrachloride, paracetamol, and D-galactosamine- induced
hepatotoxicity in rats. Methodology: A dry powder of fruit pulp from two strains of Lychee (Gimjeng and
Chakapat) was prepared by blending, filtering through layers of gauzes and filter papers, and drying the
separated concentrated filtrates under vacuum (F1 fraction, 10-15% yield), and residual part was further
extracted with ethanol (1.3-1.7% yield). Nutritional value was evaluated in the antioxidative Gimjeng and
Chakapat lychee extracts. Vitamin C (ascorbic ‘acid), content was determined using 2’,6’-
dichloroindophenol (DCIP) titration method. Amount of total phenolics was assayed with Folin-Ciocaltue
reagent. Vitamin A and E contents ‘were determined using HPLC technique. Major constituents of the
ingredients were identified using GC/MS technique. Both strains of lychee extracts were then screened for
anti-lipid peroxidation activities, anti-inflammatory, analgesic effects and a hepatoprotective activity,
using male Wistar albino rats. Hepatotoxicity was induced by carbon tetrachloride (2 ml/kg, subcutaneous
injection), paracetamol (2.5 g/kg, oral feeding), D-galactosamine (400 mg/kg, intraperitoneal injection).
Silymarin, a standard hepatoprotective drug, 2 doses (100 and 500 mg/kg) of Gimjeng and Chakapat
extract, were administered orally. The control group was treated with distilled water. After ten days, the
rats were sacrificed and their livers were isolated, weighed and prepared for histopathological, tissue
microarray and immunohistochemical studies. The serum was analyzed for glutamate pyruvate
transaminase (GPT), serum glutamate oxalate transaminase (GOT), and alkaline phosphatase (ALP).
Apoptotic activities of the livers was immunohistochemically analyzed and assessed quantitatively.
' Additionally, immunological responses in rats fed with high dose of lychee extracts (500 mg/kg) for 90
days were also evaluated. Results: The preparations of Gimjeng and Chakapat extracts showed the
presence of vitamin C (1.2+0.6 and 4.3+0.1mg/100g), and phenolic content (1.46+0.01 and 3.254+0.04
mg/100g), respectively. Amount of polyphenolic catechins and vitamin E in the extracts were very low so
that it was undetectable with HPLC/UV detection. Nonetheless, vitamin A contents in the Gimjeng and
Chakapat extracts were 11.53 and 156.22mg/100g. Analysis by GC/MS demonstrated 2-
furancarboxaldehyde; 2,3-dihydro-3,5-dihydroxy-6-methylpyranoside; 1,3,5-triazine-2,4,6-triamine and 3-
phenyl-2-propeonic acid as the major constituents in the lychee extract. There was no significant

difference between two lychee strains on Carrageenin-induced anti-inflammatory effects but Chakapat
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was shown to be superior over Gimjeng on acetic acid-induced writhing response. Antioxidant properties
of both Iychee extracts on the inhibition of lipid peroxidation varied depending upon the dosages, but
Gimjeng as compared to Chakapat demonstrated a better antioxidant activity as revealed by anti-lipid
peroxidation activity with the trolox equivalent antioxidant capacity (TEAC) values of 11.64 and 9.09
g/mg trolox, respectively. Immunologic response as shown by the percentage of phagocytosis was not
different between control and rats fed with lychee extracts. There was no change in splenocyte
subpopulation and proliferation of splenocytes after stimulated with mitogen. These results suggested that
high dose of lychee extracts are not toxic to cells in the immune system. However, our preliminary data
showed that the amount of IFN-Y and IL-4 from stimulated splenocytes were slightly decreased in rats fed
with Gimjeng extracts. In contrast, the amount of IFN-Y was declined in rats fed with Chakapat extracts
while the amount of IL-4 was slightly increased. It is 1{kely that the lychee extracts could modulate the
function of T lymphocytes. For hepatoprotective studies, administration of silymarin and both Gimjeng
and Chakapat lychee extracts lowered all sérum liver enzyme levels. The pretreatment with silymarin and
lychee extracts at the dose of 100 and 500 mg/kg could protect against increases of GPT, GOT and ALP
enzymes in CCl,, paracetamol and D-galactosamine -intoxicated rats. Carbon tetrachléride, paracetamol,
and D-galactosamine administration in rats si;gniﬁcantly elevated the serum levels of GPT, GOT, and ALP
as compafed to controls. Nonetheless, administration of silymarin, Gimjeng and Chakapat lychee extracts
prevented these increases significantly (p<0.05). The pretreatment with silymarin and lychee extracts at
the dose of 100 and 500 mg/kg could protect against increases of GPT, GOT and ALP enzymes in CCl,,
paracetamol and D-galactosamine -intoxicated rats. Immuno-histopathological studies using tissue
microarray technique also confirmed thé hepatoprotective effect of the two strains of lychee by decreasing
apoptosis together with restoration of morphological changes. Hepatoprotective effects of both lychee
extracts varied depending upon the dosages, but the Gimjeng extract was shown to be superior to the
Chakapat extract as cémpared by a quantitative analysis of apoptotic cells. A number of apoptotic
cells/mm’ was significantly reduced in the group of CCl,, paracetamol and D-galactosamine-induced rats
pretreated with the Gimjeng lychee extracts as compared with deionized water p<0.0001, p<0.005,
p<0.005 respectively which was superior over the groups of rats pretreated with the Chakapat p<0.0001,
p<0.01, p<0.01 respectively.. According to histopathological examination of the livers, less morphological
changes were seen in rats with Gimjeng and Chakapat pretree;tment. Our demonstration that apoptosis as
identified by its distinctive morphological features and by immunostaining for caspase 3 can be extensive

in CCl,, paracetamol and galactosamine - intoxicated rats indicating for the first time that it may be



entirely responsible for the so-called ‘‘necrosis’ seen in these drug and chemicals -induced liver injury.
Anti-apoptotic activity was more pronounced when the rats were treated with Gimjeng extracts at the dose
of 500mg/kg. The superiority of hepatoprotective effect of Gimjeng was also supported by a better result
on inhibition of lipid peroxidation and its significant reduction in serum liver enzymes. Even though the
results on vit C and phenolic content in which Gimjeng extracts revealed less amount of vit C and total
phenolic compound as compared to those of Chakapat, other active principles in lychee extracts remain to
be determined. Anti-oxidant and anti-apoptosis including the immunomodulatory activity by frequent
consumption of Chakapat and Gimjeng lychee are worth further study. Conclusion: Both strains of
lychee, Gimjeng and Chakapat are functional and seasonal fruits which are abundant with vitamin A,
vitamin C, phenolics and phytochemi;:als. They showed anti-inflammatory, analgesic activities and
significant hepatoprotective effects in carbon tetrachloride, paracetamol and D-galactosamine- induced
hepatotoxicity by preventing the increase of liver enzymes and inhibiting apoptotic cell death. Possibly,
they enable antioxidative and free radicalé—scavenging activities to eliminate reactive oxidants including

anti-apoptotic activity and modulating the function of T lymphocytes that contribute to liver tissue damage

and inflammation.





