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Effect of Silk Fibroin Hydrolysate on Adipocyte
Metabolism in db/db Mice
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Abstract — Effect of the acid hydrolysate of silk fibroin on obesity was investigated in obese(C57BL/KsJ-db/db) mice. After
8 weeks feeding of 1%(w/w) or 3%(w/w) fibroin hydrolysate, the extents of reduction in body weight were significantly higher
than that of obese control. The weight reduction in female mice was higher than that in male mice. Plasma leptin in male mice
increased up to 1.8-fold higher level than obese control by feeding hydrolysate. In case of female mice, however, it rather
decreased with increased feeding concentration of hydrolysate. From the results of high glycine and serine contents of peptide
fractions contained in fibroin hydrolysate, it was inferred that fibroin peptides might affect xylosyltransferase(XT) activity on
chondroitin sulfate synthesis causing to change susceptibility of adipocytes to hormones such as insulin followed by the reduced
leptin synthesis in female mice. The result of the higher lipolysis in hydrolysate-fed group than obese control indicated that the
reduction in body weight was due to the increased lipolytic activities in male and female mice in common.
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Fig. 1. The effect of silk fibroin hydrolysate on the weight
reduction in (a) male and (b) female db/db mice. Lean: Lean
control; Obese: Obese control; 1% FH: 1% silk fibroin
hydrolysate fed group; 3% FH: 3% silk fibroin hydrolysate
fed group (n=5 in each group).
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Fig. 2. The effect of silk fibroin hydrolysate on the leptin
secretion in (a) male and (b) female db/db mice. Lean: Lean
control; Obese: Obese control; 1% FH: 1% silk fibroin
hydrolysate fed group; 3% FH: 3% silk fibroin hydrolysate fed
group (n=5 in each group).
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Fig. 3. Sephadex G-25 gel filtration chromatograms of the acid
hydrolysate of silk fibroin.
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Table I. Amino acid compositions (mol%) of the acid
hydrolysate of fibroin and its separated peptide fractions

Acid hydrolysate

Amino acid - -
Hydrolysate  Fraction II  Fraction III
Gly 31.43 30.77 37.32
Ala 43.62 47.02 42.73
Val 5.60 5.60 1.91
Leu 1.25 1.57 0.35
Tle 1.62 1.26 0.39
Met 0.07 0.00 0.09
Ser 6.32 7.32 13.37
Thr 0.78 1.72 1.90
Cys 0.00 0.00 0.00
Pro 0.80 1.60 0.99
Asp 0.66 1.52 0.00
Glu 0.80 0.47 0.00
Phe 0.85 0.57 0.38
Tyr 1.26 0.00 0.26
Trp 0.00 0.00 0.00
Lys 1.20 0.59 0.30
Arg 3.74 0.00 0.00
His 0.00 0.00 0.00
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Fig. 4. The effect of silk fibroin hydrolysate on the lipolysis in
(a) male and (b) female db/db mice. Lean: Lean control;
Obese: Obese control; 1% FH: 1% silk fibroin hydrolysate fed
group; 3% FH: 3% silk fibroin hydrolysate fed group (n=5 in
each group).
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