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Blood Glucose Lowering Effects of Mulberry Leaves and Silkworm
Extracts on Mice Fed with High-Carbohydrate Diet
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Department of Food and Nutrition, Pharmacy,** Kyung Hee University, Seoul, Korea

ABSTRACT

Mulberry leaves(Mori folium) and silkworm(Bombyx meori) are potent inhibiters of intestinal
o-glycosidase, and inhibit the digestion of starch and sucrose in the small intestine. They are
able to prevent postprandial hyperglycemia and decrease blood insulin levels. In this study, a
high-carbohydrate diet( CHO : 67.5%, protein : 20.8%, fat : 11.7%) was received by the control
group. In contrast, the experimental groups received a high-carbohydrate diet with extracts of
mulberry leaves and sitkworm(50mg/100g diet), and acarbose(6.7mg,/100g dict). After a 10
week study period, the experimental groups had lower blood glucose and triglyceride levels.
The experimental groups tended to have lower Hb Alc levels. Also, blood insulin levels were
lower than the control groups in accordance with blood glucose levels. The actvities of
intestinal a-glucosidase in the middle and distal parts of small intestine were induced by the
extracts of mulberry leaves and silkkworm in the experimental groups. However, the activities
of liver lysosomal glucosidase and the contents of glycogen in the liver were not affected by
the mulberry leave and silkworm extracts nor by acarbose. Mulberry leaves and silkworm were
able to prevent sudden postprandial peaks in blood glucose as a result of o-glycosidase,
inhibition, there by decreasing unnecessary insulin secretion. (Korean J Nutrition 31(2) : 117~
125, 1998)
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Table 1. Effect of high-carbohydrate diet with SLH, SW
and acarbose on body weight and food con-
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Groups wler;lgtfl\i}g) wgi:f?tl(g) consumzﬁodn(g/day)
Control 20.0+£1.1  30.0%3.0 7.3+04
SLH 20.6+0.7 303%15 6.5+05
Sw 20.5+0.7 302420 6.8+05
Acarbose 20710 272428 93207

Contol : High-carbohydrate diet of 67.5 kcal % starch
SLH, SW : 50mg of SLH or SW/100g diet

Acarbose : 6.7mg acarbose/100g diet

All value are mean4-SE

Fig. 1. Effect of high-crabohydrate diet with SLH, SW and
~ acarbose on blood glucose level.

Control : High-carbohydrate diet of 67:5kcal% star-
ch. SLH, SW : 50mg of SLH ‘or' SW/100g diet. Acar-
bose : 6.7mg acarbose/100g diet. Four group were
fed with experimental*diet for 10weeks. Blood glu-
cose level was measured biweekly. Means with the
same alphabet are not significantly different at p<0.
05 by Duncan’s multiple range test.



120/ 744 ¥ ol € 73}t £

9] g3t ET | dist] ok AAH 7]de

R4 ggko} dF J&€d FEAE ¥ FA
gowx HFnhe AspAd)E AoE RuH. &
A, 9 & 92 STZE n¥FFE A vke
2lA 273, sheEe], $EHE AN ¥ 87
< A% 27 42} 54%, 63 %, 1L 55%9) B2
23k &3k gdsisied), 2 7o ded A
o) RS} £38 Bcelld) 71 BES AR

2) 83 3R Il 5k

4% 23 HEIRUNFEE AY 1059 S 2
Zs, SLH &3 SW &2 22 748+0.5%} 7.03+
0.3%% Control T(8.76+1.9%)%) B5f] & By
< B4HFig. 2). 28 Acarbose T2 ¥F 23
HrIdzvle %7} 8.76+1.9%= Control &3
AbaA et SLH 3% SW 294 Control ol
H3} 8% 23} JEI2NEErs) @A vehd olf=
ugpEE 2ol 4FHZ g3 1¥FE e Con-
trol vl ¥)8l ¥ w=7} SLH &3 SWellA] @A
FAHAWY) G2 ez Al g} '

28Y, 2AEUEF, 3XEF 5 22 Aol
o] 437zt AHgo2A Fuyy nAgEE FHF
o] WalAl Pt 2y oY dHF F I
WA guigzel 79 il FnFeblel xr g
=R NIDDMSERLS] gt Ol A o
3 o v gl X F¥de) Bug v Y. Klein®9)

v}
Eal

Blood Hb level(%)

T

T T .
Control SLH Sw

S
Acarbose

Fig. 2. Effect of high-crabohydrate diet with SLH, SW and
acarbose on blood Hb A1c¢ level.
Control : High-carbohydrate diet of 67.5kcal%
starch. SLH, SW : 50mg of SLH or SW/100g diet.
Acarbose : 6.7mg acarbose/100g diet. Four group
were fed with experimental diet for 10weeks.
Blood Hb Alc level was measured at 10week of
experiment.
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Fig. 3. Effect of high-crabohydrate diet with SLH, SW and
acarbose on blood insulin level.
Four group receiving High-CHO diet were sample
after 10weeks of treatment with SLH, SW(50mg/
100g diet), acarbose(6.7mg/100g diet). Each circles
represent individua! isulin levels. The bar
represents the median value in each groups.
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Fig. 4. Effect of high-crabohydrate diet with SLH, SW and
acarbose on blood triglyceride level.
Control : High-carbohydrate diet of 67.5kcal%
starch. SLH, SW : 50mg of SLH or SW/100g diet.
Acarbose : 6.7mg acarbose/100g diet. Four group
were fed with experimental diet for 10weeks.
Means with the same alphabet are not significantly
different at p<0.05 by Duncan’s multiple range
test.
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Fig. 5. Effect of high-crabohydrate diet with SLH, SW and acarbose on small intestinal maltase activity.
At the completion of the experiment, animals were overnight fasted and sacrified. immediately the entire jejunolieum
was removed and divided into three segments of equal length. Maltase activity was determined per mg of protein.
Means with the same alphabet are not significantly different at p<{0.05 by Duncan's multiple range test.
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Fig. 6. Effect of high-crabohydrate diet with SLH, SW and acarbose on small intestinal sucrase activity.

At the completion of the experiment, animals were ovemight fasted and sacrified. Immediately the entire jejunolieum

was removed and divided into three segments of equal length. Sucrase activity was determined per mg of protein.

Means with the same alphabet are not significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 7. Effect of high-crabohydrate diet with SLH, SW and acarbose on small intestinal sucrase activity.

At the completion of the experiment, animals were overnight fasted and sacrified. immediately the entire jejunolieum
was removed and divided into three segments of equal length. Lactase acitivity was determined per mg of protein.
Means with the same alphabet are not significantly different at p<0.05 by Duncan’s multiple range test.



52+0.26mmole glucose/mg protein/hrg YR
AMIA =& A= BREUG(Fig. 7). Acar-
bosest B2 A SLHolY SWE B-glycosidasedl] th3)
NE Ta 5494 B8-2 7HRE A2 velgH.

Acarbose= 249) o-glycosidasest #7842 o-am-
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4. 1te) Zo|AZEY glycosidase BY R glycogen

oz

7ve] glolAZU o-glycosidased! A EE 2.70~
3.19mmole glucose/mg protein/hrZ H ¥4
A9l zpolg Holx| ¥skey, Pglycosidase EF
0.34~0.45mmole glucose/mg protein/hre] A=
2 Uehjjo] F7te] £93Q) Aolg B F NS
(Table 2).

&8 golaF e S|z &% Control
Fo] 0.59+0.14mg glycogen/mg proteind] Rl H|
&) SLH &3 SW & zHz} 0.56+0.11, 0.562+0.04
mg glycogen/mg protein® 2  XolE & F UM

Table 2. Effect of high-carbohydrate diet with SLH, SW,
and acarbose on liver lysosomal glycosidase

activity
Groups o-glycosidase B-glyc?sidase
mmole glucose/mg protein/hr
Contol 2.98+0.18 0.354+0.02
SLH 3.19+0.33 0.3540.03
SW 2.79+0.21 0.34+£0.04
Acarbose 2.931+0.68 0.45+0.13

Contol : High-carbohydrate diet of 67.5kcal % starch
SLH, SW : 50mg of SLH or SW/100g diet

Acarbose : 6.7mg of acarbose/100 g diet

Four groups were fed with experimental diet for 10 weeks
All value are mean+SE
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