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[Summary]

Since the finding of insulin-mimetic effect of Zn(Il) ion, several insulin-mimetic Zn(I) complexes have been pro-
posed. Previous studies reported an extremely high insulin-mimetic activity of Zn(Il) complex with maltol (Zn(ma)s)
in in vitro and in vivo evaluations. To develop more effective insulin-mimetic Zn(II) complexes than Zn(ma);, we
examined the structure-activity relationships for the Zn{ma), and its related complexes. From the results, a new
Zn(IT) complex (Zn(alx)) with allixin, isolated from garlic as a bioactive product induced by continuous environmen-
tal stress, was found to exhibit the highest in vitro insulin-mimetic activity among these complexes. Then, we exam-
ined the anti-diabetic effects of Zn(alx)2 complex in type 2 diabetic animals. The blood glucose lowering effects of
Zn(alx); and Zn(ma); were compared, and both complexes were found to lower the high blood glucose level in type 2
diabetic KKA” mice after a 14-day course of daily ip. injections. However, Zn(alx); improved glucose tolerance in
KKA’ mice much more than Zn(ma), indicatiing that Zn(alx)s possesses a higher in vivo anti-diabetic activity than
Zn(ma). In addition, Zn(alx); improved the leptin resistance, suppressing the progress of obesity in KKAY mice. On
the basis of these observations, we propose that Zn(alx)s complex is a novel potent candidate for the treatment of

type 2 diabetes mellitus.
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Fig. 1 Structure of bis(allixinato)oxovanadium complex
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Fig. 2 Changes of blood glucose level in KKAY mice treated with Zn(ma)z or Zn(alx)? by daily
intraperitoneal (i.p.) injections for 14 days (doses were 4.5 mg (688 u mol) Zn/kg of body
weights for the first two days and the doses were adjusted at 20-4.5 mg (30.6-68.8 u mol)
Zn/kg according to the daily changes of blood glucose levels). Data are expressed as the
means * SDs for 4-5 mice.

*Significance at p < 0.01 vs. the control
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Fig. 3 Oral glucose tolerance tests (OGTT) for KKAY mice after daily ip. administrations of Zn(ma)z
or Zn(alx)s for 14 days [A] Changes of insulin levels (%) of KKAY mice after daily ip. adminis-
trations of Zn(ma)z or Zn(alx)z for 14 days [B]. Data are expressed as the mean * SDs (n=4-5).
*Significance at p < 0.5 vs. the control, **Significance at p < 001 vs. the control.
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Table 1 Serum parameters and the increased rate of body weight gain
(%) of KKAY mice treated with daily Zn(alx); ip. injections of 14

days

Control Zn(alx);
Leptin (ng/mL) 42 £ 4 20 = 1.1%**
UN (mg/dL) 37 £ 4 23 + 3
GOT (U/L) 105 = 16 120 = 19
GPT (U/L) 69 = 14 60 + 14
TCHO (mg/dL) 120 = 17 124 = 11
TG (mg/dL) 149 = 17 102 + 32%
FFA (mEq/L) 050 = 008 063 = 0.11
Weight gain (%) 91 = 18 -~ 50 £ 08

Data are expressed as the means = SDs for 5 mice.
** Significance at P < 0.01 vs. control
* Significance at P < 0.05 vs. control
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