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Abstract

248349

Silk cocoons comprise of two types of protein: fibroin and sericin. Upon degumming, sericin is
degraded and removed with wastewater. With its unique properties, sericin has been a subject of interest
for the past few decades. In this study, we examined the chemopreventive effect of sericin against 1,2-
dimethylhydrazine (DMH)-induced colon tumorigenesis in rats and the hypocholesterolemic effect of
sericin in rats and its potential mechanism of actions in vitro models. Experimental diets for rats were
based on a commercial diet mixed with 4% sericin or 4% casein and processed into dense cubes.
Macronutrients in all formula were adjusted equally. The diets were dried at 60°C, cooled, packed, and
kept at -20°C until use. Rats fed 4% sericin or 4% casein supplemented diets for 5 months were given 20
mg/kg DMH subcutaneously injection once a week for the initial ten weeks. Supplementation of sericin
did not affect the incidence rate of aberrant crypt foci (ACF) formation, but effectively suppressed tumor
development compared to casein supplement. Consumption of sericin prior to carcinogen exposure
appeared to reduce the number and multiplicity of ACF indicating its ability to suppress the initiation and
promotion stages of tumorigenesis. Sericin supplement after being exposed to DMH could also reduce the
development of ACF, while crypt multiplicity was not affected. The level of colonic lipid peroxidation in
rats fed sericin diet showed a tendency to be lower than that of casein diet. From Ki67
immunohistochemistry and colonic morphological analysis, sericin could prolong tumorigenesis process
because colonic crypts from rats fed sericin diet were mostly in the hyperplastic stage whereas those fed
casein showed abnormal and dysplastic morphology indicating more advanced stage of tumorigenesis. The
results suggest that consumption of sericin reduce the risk of developing colon tumor by suppressing the

initiation and progression of tumorigenesis.

The hypocholesterolemic effect was investigated in rats fed a high cholesterol diet for 14 days.
Total cholesterol and non-high density lipoprotein (non-HDL) cholesterol were significantly reduced in
rats fed high-cholesterol diet together with all three tested doses of sericin (10, 100, and 1000 mg/kg/day).
HDL cholestczol and triglyceride level were not affected by sericin supplement. The effect of sericin on
cholesterol abéorption was determined by measuring the uptake of radioactive-labeled cholesterol into
differentiated Caco-2 cells. Low concentrations of sericin (25 and 50 pg/ml) inhibited 30% cholesterol
uptake, whereas higher concentrations showed no effect. Cholesterol micellar solubility was also reduced

in the presence of sericin. This is the first evidence suggesting that the hypocholesterolemic effect of

sericin is partially the result of its inhibitory activity on cholesterol absorption in intestinal cells.



2438949 -
In order to evaluate the safety of sericin for consumption, acute and chronic toxicity tests were

conducted. For acute toxicity test, rats fed 5,000 mg/kg sericin once were alive and normal under 14-day
observation. Results from rats fed 4% sericin or 1,000 - 1,200 mg/day for 20 weeks showed no significant
difference compared to the control. It indicates that sericin is safe for consumption as food supplement.
Appropriate form of sericin was made into tablets through wet granulation. This technique increased the
disintegration rate of sericin in water. Each sericin tablet contains 350 mg sericin, avicel PH101 and corn
starch as diluents, and isopropanol and water as binders. The total weight of sericin tablet is 700 mg. A
typical tabletting technique is not applicable to sericin due to its high hydrophilic property, which prolongs

disintegration time in water and limits flowability during tabletting process.
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