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Abstract

We examined the effect of Hachimi-jio-gan (HMG), a Kampo medicine, on KK-AY mice which
were recognized as a non-insulin dependent diabetes mellitus (NIDDM) animal model. Hyperglycemia
and the high level of plasma triglyceride and free fatty acid were ameliorated significantly by adminis-
tration of 0.5 or 2 ¢ HMG included in powdery diet without reduction of body weight and plasma leptin
level, an obesity indicator. However, HMG did not induce the decrease of plasma glucose level in normal
mice. HMG also suppressed hyperinsulinemia in KK-AY mice. In the insulin tolerance test, the resistance
to insulin iz vivo was reduced by treatment with HMG.

HMG is used to improve several disorders associated with diabetes in clinical. The present study
suggested that HMG ameliorated hyperglycemia and hyperinsulinemia due to the reduction of insulin
resistance.

Key words Hachimi-jio-gan (Ba-Wei-Di-Huang-Wan, /\BEXF H), non-insulin dependent
diabetes mellitus, KK-AY mouse, hyperglycemia, hyperinsulinemia, insulin resistance.

Abbreviations ELISA, enzyme-linked immunosorbent assay ; FFA, free fatty acid ; HMG (Ba-
Wei-Di-Huang-Wan), Hachimi-jio-gan, /\BkHt3E 3, ; NIDDM, non-insulin dependent diabetes mellitus ;

TC, total cholesterol ; TG, triglyceride.
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Fig. 1 Effect of Hachimi-jio-gan (HMG) on plasma glu-
cose level in KK-AY mice
HMG was administered as dietary admixture (.59,
29) for 2 or 4 weeks. Plasma glucose in nonfasting state
was measured by a commercial kit. The values were
expressed as means *S.E.
n=9 (control, 0.5 % HMG, 2% HMG). n=10 (C57BL/6
mice)
# . p<0.01, #; p<0.05 vs. control (by Dunnett’s test)
** . p<0.01 vs. control (by Student’s /-test)
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Fig. 2 Effect of Hachimi-jio-gan (HIMG) on some plasma lipid biological factors in KK-A*
mice
HMG was administered as dietary admixture (0.5 %, 2 %) for 2 or 4 weeks. Plasma triglycer-
ide, total cholesterol and free fatty acid in nonfasting state were measured by each commercial
kit. The values were expressed as meanstS.E.
n=9 (control, 0.5 % HM(; 9% HMG), n=10 (C57BL/6 mice)
##: p<0.01. #; p<0.05 vs. control (by Dunnett s test)

* L p<0.0] vs. u)ntm] (by Student’s ¢-test)
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15 284, BHHOAC TR S e~ 72 (data weight in KK A® mice

not shown),
HMG 4 I 550 s RF o) TC, TG 5 & O body weight (g)
FFA ffi% M L 72 (Fig. 2), KK-AY =7 29 TG it
C57BL/6 = 7 A2 e~ 5 LL L, TCHE 3580 L,
FFA ffii3 15 ff e fiz i U7z, TGHZ 05 % B L Or
2% HMG quxb'ljhﬁt TATRIAL T L 72 L L TC I HMG was administered as dietary admixture (0.5 %, 2 %)
HMG #5512 L ) b3V NEI 2R L 72D A TH - for 2 or 4 weeks. The values were expressed as means+ S,'FT‘
—~4j. FFA {12 2 9% HMG #4512 & ) AT 140K 2;5: éf;)fr;trzglcéw 9% HMG, 2 % HMG). There was no signifi-
L, 0.5 9% B H-BE T LAUM R A L 72,
2. IEBICHT 5%

Period of HMG administration (weeks)
0 2 4
control 22.4+0.34 35.810.52 41.1+0.59
0.5 % HMG  21.9+0.26 35.8+0.57 40.3+0.91
2 % HMG 22.320.17 35.220.40 40.30.44

KK-AY =7 23 AY #5703 A2 & % a0 fod: e 7295, HMG #5102 & 281bld il 5 e » - 72 (Fig.
W&, S S ORISR EIME I NG, 2 3)e it - ¢, HMG Otz & O F R, 1B %
T HMG #4542 & 2R E~0H M+ /r%.fl, Y, 260k TAHHMIZLBLoTlR Vv EHEZ L,
CAMOEMBE S IZ L sRENMPILTED LN 3. AR AABREREDR
(Table 1), ##fariz L&fLiIzBH S a s - 72 (data oA > 200 L, SRR B T C57BL/6 =7
not shown), 2L TEE e nmLTED, M 1’I’=w%mz‘;“z

Yz, MBEE 2 ORISR L T3 Z &t X i mL 72, HMG o 2808 Tl 8RRz 25138
T aIrL 77F iz 2vwT L b L 72, KK—A* DN - 72h% 4MREE T3 2% |GHHZBNT

7 2T C57TBL/6 =7 24z e, L CEiwifiE SR L MR A > ) P REEAIICACT L 72 (Fig. 4) . HMG



126 SRR E AL OIS = ™7 24 > 7Y > SR

100

Leptin (ng/ml)
L] N o]
e e °

N
o

*¥

control 2%HMG C57BL/6

Fig. 3 Effect of Hachimi-jic-gan (HMG) on plasma leptin
in KK-AY mice
HMG was administered as dietary admixture (2 %) for 4
weeks. Plasma leptin in nonfasting state was measured by
an ELISA kit. The values were expressed as means+=S.E.
n=9 (control, 2% HMG), n=6 (C57BL/6 mice)
** . p<0.01 vs. control (by Student’s #-test)
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Fig. 4 Effect of Hachimi-jio-gan (HMG) on plasma insu-
lin level in KK-AY mouse
HMG was administered as dietary admixture (0.5 9%,
29%) for 2 or 4 weeks. Plasma insulin in nonfasting state
was measured by an ELISA kit. The values were expres-
sed as means£S.E.
n=9 (control, 0.59% HMG, 2% HMG), n=10 (C57BL/6
mice), nd. : not detected (<1ng/ml), *; p<0.05 vs.
control (by Dunnett’s test)
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Fig. 5 Effect of Hachimi-jio-gan (HMG) on insulin toler-
ance test in KK-AY mice
HMG was administered as dietary admixture (0.59%,
2 %) for 4 weeks. Then, the mice were intraperitoneally
injected with 0.5 U/kg insulin. The plasma was obtained
at 0.5 hr, 1 hr and 2 hr after injection. Each plasma glucose
was measured by a commercial kit. The values were
expressed as means*=S.E.
n=9 (control, 0.5 % HMG, 2 % HMG)
** B p<0.01,4,%; p<0.05 vs. control (by Dunnett’s test)
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