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Effects of a Silkworm Extract on Dopamine and

Monoamine Oxidase-B Activity

in an MPTP-induced

Parkinsons Disease Model
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The protective efficacy of a silkworm extract (SE) on N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP)-induced Parkinsonism and its possible mechanisms were studied in C57BL/6 mice. Mice were
administrated intraperitoneally with SE (20 mg/kg/day) for 15 days and MPTP (10 mg/kg/day) was
administrated subcutaneously into the mice for the first 6 consecutive days 1 hour before SE treatment.
All animals were sacrificed 24 hours after the last SE treatment. Then the parameters related to general
toxicity and neurobiochemical markers, such as the dopamine level and the activities of monoamine
oxidase (MAO)-B, were measured in various regions of the brain. Treatment of mice with SE effectively
attenuated the MPTP-induced decline of striatal dopamine level. MAO-B activity in SE-pretreated mice
was inhibited in whole brain, cerebellum and substantia nigra. These results suggest that SE plays an
effective role in attenuating MPTP-induced neurotoxicity in animal model. These neuroprotective effects
of SE are likely the result from the inhibitory effect on MAO-B activity in mouse brain.
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Table 1. Effect of silkworm extract (SE) treatment on relative organs weights to body weight of mice

Weights (g)
Treatment Body
Brain Liver
Day 1 Day 16
Vehicle 22.3+0.8 23.2+0.9 0.48+0.02 0.93+0.10
SE (20 mg/kg) 246+2.4 24.1+0.8 0.47+0.02 0.87+0.07

Mice were administered intraperitoneally SE (20 mg/kg) for 15 days. Animals were sacrificed 24 hours after the last SE treatment.

Data were expressed as mean+SD of 10 animals per group.

1.8mM 2,2-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid)
500 uLe} peroxidase 5 unitsE Wil 15%7F WAl o

&, 5% sodium dodecyl sulfate”t 2Z3HE 0.75M
hydrochloric acidE 250 puL o] W& FTAAI F,
414 nmellM FF=S SAsT. oke Sigma-

BEE A
Aldrich (St. Louis, USAAFS] A& o833 Th

EAxe]

B Ape] A¥ Ay HE+EFAEIE YA,
Students t-tests ©]g&st] FAXEE 3 & FATH &
o] (P<0.05 == P<0.01)2 AA3A T}

A%, 87153 2 717150 Wt 9
AFEES AT, =Y, PF T2

ZHshs tEAQ] A Folnh o] FEEE Foshr] Al

gt A o] AT 24.6£2.4 golAX, Tl

159 5 T3 £ AT 241i08g§ Er o+ 7k

2polE HolA] gt} ol FEES FAY F Mo F

AT 0474002 golU3L, EFS 048402282 F +
7

Zboll ApolE HolA] et} ol FEEE T F 1
o] FAl= 0.87+0.07 I, w22 0.93+0.10 g2

= Zhl f-9]421 Ro|E HolA] YA k7t 1A}
= A ioﬂ (Table 1).
1597 Fo43F & GOT9 GPTe] &4

Foll FE=
= ZHzF 12123 U9 39+5.8 1U/LOI L

= , T2
Z¥zF 114414 WULF 4245.7 IULE T 2 7o) x}ol&

ol F3tthTable 2).

il
Za9 =ul g8k 2.82+0.13 pgolal, MPTPE
O 7 FoJdt £ 1.01£0.18 ugS = MPTPS] 2174 %

2 36% FElE FagS Hd ¢
o FE=< E‘r%?roqf& < 3. 34£0.40 pgo & ol
BT ol FEEI MPTPE W
24+0.40 pg® = MPTPS] WERo
W Z7}om+ o] oF 80% =7t

Table 2. Effect of silkworm extract (SE) treatment on glutamic
oxalacetic transaminase (GOT) and glutamic pyruvate
transaminase (GPT) activities in the serum of mice

Treatment GOT (IUIL) GPT (IULL)
Vehicle 114+14 42+57
SE (20 mg/kg) 121423 39+5.8

Mice were administered intraperitoneally SE for 15 days. Animals
were sacrificed 24 hours after the last SE treatment. Data were
expressed as mean+=SD of 10 animals per group.
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Figure 1. Effect of silkworm extract (SE) pretreatment against
depletion of striatal dopamine levels by 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP). Striatal dopamine level was
determined by high performance lipid chromatography and
expressed as pg/g wet striatal tissue. Data were expressed
meantSD of 10 animals per group. *,**Significantly different
from the control group at P<0.05 and P<0.01, respectively.
*Significantly different from the MPTP-treated group at P<0.01.
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Table 3. Condition of high performance lipid chromatography

Parameters Condition

Column
Mobile Phase

Lichrospher C18 column (5 um, 125 mmx4.0 mm)
0.15 M NaH,PO, buffer (pH 3.4) containing 0.1
mM EDTA, 0.5 mM sodium octanesulfonic
acid, 10% methanol

Flow rate 1 mL/min
Pressure 1520410 psi
Temperature  ambient

ECD 300 mV, 100 nA

MAO-B activity
(units/mg protein)

SE+MPTP

Control MPTP SE

Figure 2. Effect of silkworm extract (SE) or/and 1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine  (MPTP) treatment on
monoamine oxidase-B activity in the whole brain of mice. Data
were expressed as meanitSD of six repeated experiments
using whole brain mitochondrial fractions pooled from 8 mice.
*Significantly different from the control group at P<0.05.
*Significantly different from MPTP treated group at P<0.05.
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Figure 3. Effect of silkworm extract (SE) or/and 1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine  (MPTP) treatment on
monoamine oxidase-B activity in the cerebellum of mice. Data
were expressed as meantSD of six repeated experiments
using cerebellum mitochondrial fractions pooled from 8 mice.
*Significantly different from the control group at P<0.01.
*Significantly different from MPTP-treated group at P<0.01.
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Figure 4. Effect of silkworm extract (SE) or/and 1-methyl-4-

Control SE+MPTP

phenyl-1,2,3,6-tetrahydropyridine  (MPTP) treatment on
monoamine oxidase-B activity in the substantia nigra of mice.
Data were expressed as mean+SD of six repeated experiments
using substantia nigra mitochondrial fractions pooled from 8
mice. *,**Significantly different from the control group at P<0.05
and P<0.01, respectively. *Significantly different from MPTP-
treated group at P<0.01.
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