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Inhibitory Effect of Silkworm Urine on the Rat Intestinal Glycosidase
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Abstract — The inhibitory activities of Amberlite active fraction, which was obtained from methanol soluble
fraction of freeze dried slikworm urine, on the rat intestinal glycosidase-catalyzed enzymatic reaction were
examined in in vitro and in vivo experiments. Amberlite active fraction showed significant inhibitory effects
on the hydrolysis of c-glycosidic bond, especially ¢-1,4 bond. On the other hand, the inhibition on the
hydrolysis of B-glycosidic bond was very weak. Oral administration of Amberlite active fraction resulted in a
dose-dependent decrease in the blood glucose after an oral maltose load, and postprandial hyperglycemia in
carbohydrate-loaded mice was suppressed by Amberlite active fraction at 60 mg/kg in decreasing order of
maltose, starch, sucrose and lactose. 60 mg/kg of Amberlite active fraction lowered the blood glucose level
markedly after 18, 35, and 60 min after an oral maltose Joad and the antihyperglycemic activity was
maintained upto 90 min. In alloxan-induced hyperglycemic mice, Amberlite active fraction at a dose of 100
mg/kg also significantly lowered blood glucose after an oral maltose load, and its efficacy was almost
equivalent to that of acarbose.
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Maltose, sucrose, lactose, isomaltose, glucose, alloxan, p-
nitrophenyl o-D-glucopyranoside, p-nitrophenyl f-D-glucopyr-
anoside, p-nitrophenyl B-D-galactopyranoside, Piperazine-N,
N'-bis[2-ethansulfonic acid] (PIPES) buffer, Tris-HC], mer-
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Silkworm urine
filter through Whatman paper

filtrate
dissolve in McOH and leave at
room temperature ovemight

I
MeOH insoluble fraction

McOII-I soluble fraction

load on Amberlite cation
exchange column and
elute with 0.5 M NH,0OH
Amberlite active fraction

Scheme 1. Preparation of Amberlite active fraction from silk-
worm urine.
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B : Absorbance with test sample
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Table 1. In vitro inhibitory effects of silkworm urine and its
subfractions on rat intestinal o-glycosidase

% Inhibition

Treatment % Con.

2x10? 2% 107
Silkworm urine 23 8
MeOH soluble fraction 35 11
Amberlite active fraction 88 73

Table IL. In vitro inhibitory activities of Amberlite active frac-
tion on rat intestine glycosidase-catalyzed emzymatic reaction
with different substrates

% Inhibition
2% 107 2x10% 2x10*
p-nitrophenyl a-D-glucopyranoside 92 81 70

Substrate % Concentration

p-nitrophenyl B-D-glucopyranoside 34 3 2
p-nitrophenyl B-D-galactopyranoside 19 13 11
Maltose 92 73 63
Isomaltose 89 84 45
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Fig. 1. Dose dependent inhibitory activity of Ambelite active
fraction on blood glucose after an oral maltose (2 g/kg) load
in mice. A-50 and U-40 denote acarbose-treated and Ambelite
active fraction-treated groups respectively and the number
after alphabet A or U means a dose administered. All values
are mean+SE. ***Significantly different from the control
value at p<0.01.
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Fig. 2. Effects of Amberlite active fraction and acarbose on
blood glucose after an oral carbohydrate (2 g/kg) load in mice.
All values are mean+SE. **Significantly different from the
control value at p<0.05. ***Significantly different from the
control value at p<0.01.
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Fig. 3. Time dependent inhibilory activity of Amberlite
active fraction on blood glucose after an oral maltose (2 g/kg)
load in mice. Open diamond, open circle, closed triangle and
closed square represent control, acarbose-treated, Amberlite
active fraction-treated and vehicle, respectively. All values are
mean £ SE. **Significantly different from the control value at
p<0.05. ***Significantly different from the control value at p
<0.01.
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5 FA% E@daeg AT 5 92 AR Alg"d 3
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e AAEEE DAL = U old GALA Y =)
£ acarbose 50 mg/kgS FoI5k9l-E we} A FARslT)
(Fig. 3).
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Fig. 4. Effects of Amberlite active fraction and acarbose on
blood glucose after an oral maltose (2 g/kg) load in alloxan-
induced diabetic mice. All values are mean+ SE.
*#*Significantly different from the control value at p<0.01.
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