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Effect of Vanadate on Renal Function in
Streptozotocin-Induced
Diabetic Rats

Asao NAKAZAWA
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Vanadate of a trace element has been shown to have insulin-like effects. The effect
of vanadate on some parameters of renal function was studied on streptozotocin-induced
diabetic rats with heminephrectomy. Rats were divided into four groups as follows: vanadate
(v)~untreated normal rats, v-treated normal rats, v—untreated diabetic rats and v-treated
diabetic rats. Oral administration of vanadate was started three weeks after the induction
of diabetes and continued for a period of 10 weeks. The v-treated diabetic rats were
characterized by significant (p<{0.001) decreases of blood glucose and of both albumin
and IgG excretion rates after 8 weeks of study. There was no significant difference in
the blood glucose and both albumin and IgG excretion rates between v—untreated normal
rats and v—treated normal rats. The kidney wet weights of the v-untreated diabetic rats
were significantly (p<{0.01) greater than those in the v-treated diabetic rats. However
there was no significant difference in the body weight and creatinine clearance between
the v—treated diabetic rats and the v—untreated diabetic rats. The present findings suggest
that glycemic control by oral administration of vanadate, which dose not cause insulin

release, also improves diabetic renal function.
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B.W. BT TTNTDI o o EBFHHEML T L
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Co. Ltd.) 40mg/kegB.W. *BE#¥IRL 0EEL, &5
#%5HHCMmE, REZJEL, MEME 300 mg/dl
BlE, REIHUEZRLES v F2BERKBT v b &L
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T5 v b% 1) EERFERH (UTCHEKT: n=6),
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F7— FREGERFREE (LT DV B LT n=16)
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B2 550 5 A1 50 mmol/L @ NaCl ¥ Lk
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Fig. 1 Experimental design.
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Fig. 3 Correlation between AER and right kidney wet weight at 20 weeks
of age.
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Table 1 Metabolic and functional parameters in diabetic rats and non-diabetic
rats with vanadate treatment and without vanadate treatment.
Body weight | Blood glucose Albumin IgG excretion Creatinine
RATS N | Age excretion rate rate clearance
(&) (mg/dl) (mg/24h/kgBW)|(mg/24h/kgBW)| (ml/min/kgBW)
control 6 9w 308.3+14.7 120.5+8.1 2.7%+2.4 0.2+0.
17W 511.7+48.9 103.0+10.3 8.345.6 0.2+0.1 2.2+0.3
control with | gy | 204.2420.1° | 122.8+9.0° 1.740.9° 0.240.1°
V) 17TW 407.5%24.8* 92.5+8.2° 6.94+4.6° 0.2+0.1° 2.3+0.2¢
STZ-D 12 9w 259.6+15.4 590.0+98.4 5.6+x4.2 0.2+0.1
(D) 17W 329.24+47.5 560.3£118.5 128.0+81.5 1.6x1.0 2.2+0.6
STZD with | | oW | 263.4+31.7¢ | 532.1+128.9° 4.8+3.4¢ 0.240.1¢
(DV) 17W | 323.1+79.1¢ 178.0+51.6" 7.7+6.1° 0.2+0.1*% 2.6+0.3¢

*p<C0.001 vs control 'p<0.001 vs STZ-D

°not significant (n.s.) vs control
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Tl ELBRD, AFF— b OB~OEEMFRC L DI
KOEE % &7 b L AT IEB IR AR colsd©
CV HIBEEROETAL b8 khofl bk 0#&E 2
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in.s. vs STZ-D
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