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Abstract

The effect of Bakumondo-inshi (Bl ; % fix-f-) on various disaccharides and glucose tolerance
were studied in KK-Ay mice. BI (1400 mg/kg body weight) improved hyperglycemia after oral adminis-
tration of maltose, sucrose and glucose. However, BI (1400 mg/kg) did not suppress the blood glucose

as measured by oral glucose tolerance in normal mice. Also, no significant effect on lactose tolerance
in KK-Ay mice was shown. These findings indicate that BI effect on the blood glucose is selective for
sucrose, maltose and glucose. Therefore, BI may be useful for diabetes mellitus.
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Introduction

Increased sugar absorption is known to be one of
the major pathogenic factors of non-insulin-depen-
dent diabetes mellitus (NIDDM), together with the
insulin resistance in peripheral tissues and the impair-
ment of glucose-induced insulin secretion from pan-
creatic beta cells. Although the therapeutic agents to
inhibit alpha-glucosidase (for example, acarbose or
voglibose) have been used for NIDDM patients, drugs
to decrease glucose absorption are not yet directly
available clinically.

Bakumondo-inshi (BI ; #["4%#k-7-) was used for
diabetes mellitus. ' However no evidence about it is
shown. In the present study, we examined the effect of
Bakumondo-inshi (BI) on various disaccharides and
glucose tolerance using KK-Ay mice, one of the ani-
mal models of non-insulin dependent diabetes mellitus
(NIDDM).

Materials and Methods

Materials : Bl (TJ-193) was obtained from

Tsumura Co. Ltd., Tokyo, Japan (Lot No. 243193010).
The constituents of BI were stated to consist of 10
raw ingredients, Ophiopogonis Tuber (ratio 7.0),
Ginseng Radix (ratio 2.0), Trichosanthis Radix (ratio
2.0), Anemarrhenae Rhizoma (3.0), Puerariae Radix
(ratio 3.0), Rehmanniae Radix (ratio 4.0), Poria
(ratio 6.0), Schizandrae Fructus (ratio 1.0),
Glycyrrhizae Radix (ratio 1.0), Lophatheri Herba
(ratio 1.0). BI contains spray-dried water extracts of
10 crude drugs as a mixture. The yield was 29.27 %.
This agent was dissolved in distilled water for oral
administration. Tolbutamide was obtained from
Sigma Co. Ltd., Tokyo, Japan and acarbose was
obtained from Bayer Co. Ltd., Osaka, Japan.
Animals . Adult male ddY mice weighing 22-25 g
were used. Male KK-Ay mice (Clea, Tokyo, Japan),
12 weeks old, were also used. Under non-fasting, those
with blood glucose levels above 300 mg/dl were con-
sidered to be diabetic and used in this study. These
mice were housed in an air-conditioned room at 22+
2°C with a 12 hour light and 12 hour dark cycle. The
animals were kept in the experimental animal room
for 7 days with free access to food and water. For the
determination of blood glucose levels, blood samples
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(20 ug) were withdrawn from the cavernous sinus
with a capillary. Four to ten animals were used for
each group.

Oral glucose or dissacharides tolevance test : After
overnight (18 hours) fasting, the mice were given BI
orally. After 30 min, sugar (maltose, sucrose, glucose
or lactose, 2 g/kg body weight,) solution was adminis-
tered orally. Blood samples were collected before the
administration of sugar (0 min), and 30, 60 and 120
min later.

Determination of blood glucose : Blood glucose
levels in mice were determined by glucose oxidase
method.”” All the data were expressed as mean=+S.E.
and Student’s ¢ test was used for the statistical analy-
sis. The values were considered to be significantly
different when the p value was less than 0.05.

Results

Effect of Bl on glucose tolevance test

The glucose tolerance of KK-Ay mice after oral
glucose loading is shown in Fig. 1. Bl-treated mice
(1400 mg/kg) show a decrease in blood glucose when
compared with controls. Tolbutamide (a known
antidiabetic agent) (50 mg/kg)-treated mice showed
lower blood glucose level. However, Bl-treated nor-
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Fig. 1 Oral glucose tolerance test of Bl in KK-Ay mice.
Each value represents the mean+S.E. from 6-8 mice.
Significantly different from control group, *p <0.05, **p <
0.01, ***p <0.001.

mal mice did not show a decrease in blood glucose
(Control (mg/dl) : 123+9 at 0 min, 321 +24 at 30 min,
212430 at 60 min, 138+10 at 120 min ; BI (mg/dl) :
161412 at 0 min, 340+30 at 30 min, 267+ 34 at 60 min,
158 +15 at 120 min).
Effect of Bl on disaccharide tolevance test

The mean blood glucose levels of KK-Ay mice at
various time intervals after oral administration of BI
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Fig. 2 Oral maltose tolerance test of Bl in KK-Ay mice.
Each value represents the mean*+S.E. from 4-5 mice.
Significantly different from control group, *p <0.05, **p <
0.01, ***p <0.001.
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Fig. 3 Oral sucrose tolerance test of Bl in KK-Ay mice.
Each value represents the mean£S.E. from 6-10 mice,
*p<0.05, ***p<0.001.
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Fig. 4 Oral lactose tolerance test of Bl in KK-Ay mice.
Each value represents the mean+S.E. from 5-7 mice,
**p <0.01.

and maltose are shown in Fig. 2. These levels were
compared with the values in control mice (maltose
alone). BI (1400 mg/kg body weight) lowered blood
glucose significantly 30 min after the administration
of maltose. Acarbose (alpha-glucosidase inhibitor)
(50 mg/kg) -treated mice showed lower blood glucose
level 30 min after the administration of maltose.

The mean blood glucose levels of KK-Ay mice at
various time intervals after oral administration of Bl
and sucrose are shown in Fig. 3. These levels were
compared with the value in control mice (sucrose
alone). Bl administration (1400 mg/kg body weight)
showed a tendencious decrease in blood glucose 30 and
60 min after the administration of sucrose. Acarbose-
treated mice showed lower blood glucose during the
period 30 to 60 min after the administration.

The mean blood glucose levels of KK-Ay mice at
various time intervals after oral administration of BI
and lactose are shown in Fig. 4. No differences in
blood glucose were observed, when compared with the

values in control mice.
Discussion
The present study clearly showed that BI consis-

tently produced an improvement of tolerance in KK-
Ay mice. Before glucose or disaccharides treatment (0

min), hyperglycemia is observed, because of contained
sugar (data not shown). After treatment of disacchar-
ide- and glucose-induced hyperglycemic mice, the
resulting decrease in blood glucose levels was obser-
ved. The efficacy was : glucose>maltose > sucrose.
No significant change in blood glucose was observed
in the case of lactose-induced hyperglycemia. The
oligosaccharidases consist of 2 classes : the beta -
glucosidases such as lactase (hydrolyses lactose to
glucose and galactose) and the alpha-glucosidase such
as maltase and sucrase.” Moreover, the KK-Ay mice
treated with Bl were significantly supressed the in-
creased blood glucose levels after glucose-loading.
From these findings, it seems likely that Bl may
inhibit sucrase and maltase in alpha-glucosidases and
glucose absorption. In addition, Bl-treated normal
mice did not show a change in blood glucose level.
These findings show that Bl may be useful for
NIDDM. However, the detail of the mechanism is not
clear. Further study would indicate how BI could
become a useful drug in the treatment of diabetes.

Acknowledgment

We would like to thank Tsumura Co. Ltd. (Tokyo)
for the generous gift of BI and Myles O’'Brien for
checking the English in this paper.

03 i &

FM&fi- (BD) o 8B L7 2 — 2 s bt
T LB A LA o 20 IR KRR T T L E
ND—DTh b KK-Ay =7 2Tt L 7z, BI (1400 mg/
kg) 3= b—2, Z70—2B LU a— 2D
LHBOFMELSEEL 2, LaLl, IERw7 2070
=2 AR & B EInEE &I L e o 7z, F 72, KK
Ay =7 ANT 7 b —ALBHIIXEEL G2 L -T2,
INSIE Bl s o—2, e — R, T a—
ZAWCHEIRNTH B xR LT 5,

References

1) Hosono, S. : Kampo chiryou no housyo ginmi. Sougensha Publish-
ing Co., Ltd., Osaka, 396 399, 1993.

2} Marks, V., and Lloyd, K. : Preservation of blood glucose analysis
by glucose oxidase. Clin. Chim. Acta, 8, 326, 1963.

3) William Olsson, T. : a-Glucosidase inhibition in obesity. Acfa
Medica Scandinavia 706 (Suppl.), 1-39, 1985.



