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In recent years, vanadium and zinc compounds are demonstrated to exhibit insulinomimetic effects in in vitro and
in vivo experiments, and to treat both insulin-dependent typel and insulin-independent type 2 diabetes mellitus. We
have reported that vanadyl complexes normalize the blood glucose level of streptozotocin-induced type 1 diabetic
rats, and that zinc complexes decrease the blood glucose level of hereditary type 2 GK rats. To understand the
action mechanism of vanadium and zinc treatment, in this study, we focused on investigating pharmacokinetics on
gastrointestinal absorption and disposition in the blood of vanadium and zinc ions in healthy rats by administration
of their radiotracers. Clearance curves of *V in the blood of rats receiving intravenous injection of vanadyl (48VOZ+)
and vanadate (*vVO4%) ions were not significantly different in spite of administration of the different oxidation state
and chemical species of vanadium, because of rapid reduction of vanadate to vanadyl in the blood and organs of rats.
On the other hand, absorption of #V04*" was found to be 3 fold higher than that of By 0?*, suggesting the chemical
species-dependent mechanism on the gastrointestinal absorption of vanadium. Biocavailability of %7n was estimated
to be 0.27, which coincides well with the result'in rats given non-tracer ZnCly, strongly indicating the need to devel-

ope zinc complexes with higher bioavailability exhibiting more hypoglycemic activity than zinc ion.
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Fig. 1 Clearance curves of Y in the blood of rats given intravenously injection (A) and oral adminis-
tration (B) of 500 uL of **V solution reduced with (O; ®*V(IV)O**) or without (@; *V(V)04>) 100
uM sodium ascorbate.

Data are expressed as the means = SDs for 4 rats.


labo
長方形


[(MEFRERME 5205 2003]

5720 TBEOMAPBREICEVDR S NEDo 20, BIRMICES $h72 BV (V) 08 28 misd Ml T 2y
AV) O AL BEESN-0E £ 272, TNFETIS, 5MVET v MIEERRS T 5 L mMEhefgh cRITEINT,

KIEBSAAEV & LTHERINICELE T A &, BLU, H58h5V OBILEOENIL > TVORADHCIREIZKE

BREFRZVIERRBESNTEY ST, Cho0HEISHEORRL I L T, EBMPHIZEWT, TAINVE Y

BRI N Y FF ik o T VIZAiVAE FRL P IZBITEN S Z EDin vitro DEBRIC L DL E KNTWBHHY
4, invivo l2BWTH SV 25 41 VADBITAYER TS = L ATRIE S 172,

—%F, RS HOWINERE T, WO OmPREREICRE MECSBI SR, VoL K5Iz EIT Y
DM BV SO ZN L B L THEIC LR L. SVommsiig 7 2 — ik, ®VO™ #5# Tt AUC
= 044 = 009 % of dose-hr /mL, MRT = 12+ 3 hr, Fa = 49%, BXUMAT =35 hrTdh Y, ®VOS 5 HTIZ
AUC = 14+02 % of dose'hr/mL, MRT = 10+ 2 hr, Fa = 15%, BXUMAT = 12 hr Ch o7z, FaDfErH
BYOL 5B OBV ORI BVOT B S HORINE L KRC3EH NI L, £/, MATOfED 6 BVO~ S H 58 O
BY ORIGEEE 1S CVOPT I S BEOWIEE & T3 T LG o 7ze BV A 4 Y THDBHNF 74 b OHE
WAL LT T =d v F v VAR YO N T v X E— 5 — AT LR IRE S hTwaoicsLT?, 4
VA4 > ThbNAF VG L VY ATND L RBERTWS Y, CoBEoR-IZ, DX, 51
V4V E D BB EILEPLRINENEEELZONTED, EE, sMVOBHEFHMOV LETI0ESWI &
ﬁﬂanrwé“k:new%guéﬁmﬁ%%m<ﬁﬁufwaoAwwm¢uainaﬁﬁ$m£@ﬁwmﬁ<
HALERTSEV (BVO,S) 14V (BVOP) ~EBIE Sz wie, BOHS S5 BV ofkeficks LTy
OWINENREDSKE BT HEE R T2

iz, Oz b L=V — Bl A BIRAB L OROKSE LTy MBI 5 Znom g E#ER % Fig. 21278 L7z,
BZnOMPBIAE ST A — &1, FIRMNIRGBETIZAUC = 24+ 03 % of doserhr/mL, MRT = 099 = 0.16 hr, CLiot
=210+20mL/hr/kg, BXUVds =210+30 mL/kgTdh b, EOHRSEETIZAUC = 065+ 0.13 % of dose-hr/ .
mL, MRT = 3003 hr, Fa = 27%, BXUMAT = 20 hr Ch o720 F L —H—DZnClhZ#IRA (1 mg Zn/
kg) HLIEREM (10 mg Zn/kg) H¥ELAEES vy MBRPOZniBE 2 HTIORIC L ER L, WERED Zn b
NV EFE LGOI BRI L2245 B D, ZnCLiX 5% 0 Zn D Fald24%, BLUMATIE22 hr kRO HhTH

(A) (B)
3.0 0.3
- -
€ 2.0 E 0.2
(1] (]
0 %]
3 3
s )
® 1.0 2 0.1
0.0 0
0 1 2 3 0 2 4 6
Time (hr) Time (hr)

Fig. 2 Clearance curves of %7n in the blood of rats given intravenously injection of 500 uL of %71 solu-
tion (A) and oral administration of 1 mL of %71 solution (B).
Data are expressed as the means * SDs for 3 rats.
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