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Effects of Silkworm (Bombyx mori L.) Powder on Oxidative Stress
and Membrane Fluidity in Brain of SD Rats
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Abstract

This study was designed to investigate the effects of silkworm (Bombyx mori L..) powder on oxidative stress and membrane
fluidity in brain membranes of rats. Sprague-Dawley (SD) male rats (160110 g) were fed basic diet (control group), and
experimental diets (SWP-200 and SWP-400 groups) added 200 and 400 mg/kg BW/day for 6 weeks. There were no significant
differences in cholesterol levels of brain membranes by administration of silkworm powder (SWP). Membrane fluidities
were significantly increased (21.5% and 30.8%, respectively) in brain mitochondria of SWP-200 and SWP-400 groups
compared with control group, but significant difference between brain microsomes could not obtained. Basal oxygen radicals
(BORs) in brain mitochondria and microsomes were significantly inhibited (8.5% and 16.5%, 16.8% and 24.8%, respectively)
by SWP-200 and SWP-400 groups compared with control group. Induced oxygen radicals (IORs) in brain mitochondria
were significantly inhibited (16.6% and 21.4%, respectively) by SWP-200 and SWP-400 groups compared with control group,
but IOR in brain microsome was significantly inhibited about 16.0% by SWP-400 group only compared with control group.

Lipid peroxide (LPO) levels were significantly decreased (14.8% and 22.4%, respectively) in brain mitochondria of SWP-200
and SWP-400 groups compared with control group, but LPO level was significantly decreased about 16.0% in brain
microsome of SWP-400 group only. Oxidized protein (OP) levels were remarkably decreased (about 14.8% and 16.5%,
respectively) in brain mitochondria of SWP-200 and SWP-400 groups, but OP level was significantly decreased about 13.0%
in brain microsome of SWP-400 group only compared with control group. These results suggest that administration of
SWP may play effective role in attenuating an oxidative stress and increasing a membrane fluidity in brain membranes.

Key words  Silkworm (Bombyx mori L.), lipid peroxide (LPO), oxidized protein (OP), membrane thiidity, oxidative
stress
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Table 1. Effects of silkworm powder on cholesterol levels in brain membranes of SD rats for 6 weeks

Membranes Control SWP-200 SWP-400
Mitochondria 101.178.61° 101.05+7.81 ( 99.9%)b 94.62+5.78 ( 93.8%)
Microsome 95.36:5.49 97.65+£5.40 (102.4%) 96.44£5.67 (101.1%)

SWP-200 and SWP-400 : Silkworm powder of 200 and 400 mg/kg BW/day added to basic control diel; "Mean: SD(mg/g protein)

with 7 rats per group; *Percent of control values.
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Table 2. Effects of silkworm powder on membrane fluidity(MF) in brain membranes of SD rats for 6 weeks

Mebranes Control B SWP-200 SWP-400
Mitochondria 7.25+0.68° 7394043 (1009%)° 7442047  (102.6%)
Microsome 3.02£023 3670307 (1215%) 3.95+0307 (130.8%)

SWP-200 and SWP-400 : Silkworm powder of 200 and 400 mg/ke BW/day added to basic control diet; "Mean®SD (% polarization)
with 7 rats per group; “Percent of control values; ~ p<0.001 compared with control group.
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Table 3. Effects of SWP on basal and induced oxygen radical formations in brain membranes of SD rats for 6 weeks

Oxygen radical formation (nmol/mg protein/min)

Groups Mitochondria Microsome

Basal oxygen radical(BOR)

Control 434£053 - 7104051 -

SWP-200 3.97+021  (91.5%)° 591+040  (83.2%)

SWP-400 363015 (83.6%) 5341050 (75.2%)
Inducedl oxygen radical(IOR)

Control 2044202 - 10.331.25 -

SWP-200 17.05144  (834%) 9.82+1.03_ (95.1%)

SWP-400 16.07£1.99  (78.6%) 870£093 (84.2%)

_Sm\-/_\}l’~200 and SWP-400 : Silkworm powder of 200 and 400 mg/kg BW/day added to basic control diet; *Mean* 5D (nmol/mg
protein/min) with 7 rats per group; ®Percent of control values; p<0 05; p<0 01; "p<0.001 compared with control group.
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Fig. 2. Effects of SWP on oxidized protein (OP) levels in
brain membranes of SD rats for 6 weeks.

SWP-200 and SWP-400 : Silkworm powder of 200 and
400 mg/kg BW/day added to basic control diet; p<0.05
compared with control group.
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