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Vanadium has been shown to be as an essential trace element in experimental animals and proposed
to be a possible etiological factor in manic depressive’psychosis. To investigate the effects of vanadate
on neuroreceptors, the binding properties of muscarinic acetylcholine receptor (mACh-R) and dopamine
receptor (D-2) were assayed in the brain of the rat treated under chronic administration of vanadate.
Both of receptors wére not changed in concentration (B max) but the binding affinity of mACh-R was
decreased. The behavior of vanadium in vive was investigated by use of cyclo-tron produced V-48 as a
radioactive tracer. The major of vanadate in blood was reduced to vanady (4 +) and bond to
transferrin. The small part of unchanged vanadate was transferrd into brain through thé anion channel.
In cell fractionation of the brain, the cytosol had transferrin-vanadyl, free vanadate and no free vanadyl.
The other cell component had about 60% of vanadium in the brain. The inhibition of Na* KT -ATPase

and the promotion of adenyl cyclase by vanadate may be concerned with the denature of mACh-R.
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Fig. 1. Concentration of vanadium.
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Table. 1 Effect of vanadium on *H-QNB binding in rat brain

Age(weeks) Kd{(nM) f max(pmol/mg protein)
C(n=5) 0.55%0.06 0.92£0.06
V(n=8) 0.54+0.14 0.94+0.08

12 C(n=5) 0.49+0.09 0.96+0.05
V(n=8) 0.7740.11%* 1.044+0.13
16 C(n=5) 0.80+0.13 0.934+0.09
V(n=7) 1.7740.24% 1.044+0.13

V: Rats treated with vanadium, C: Control
*Significantly different from the control group at p<<0.05.
*Significantly different from the control group at p<<0.01.

Table. 2 Effect of vanadium on °H-spiperone binding in rat

brain
Age(weeks) Kd(nM) Bmax(pmol/mg protein)

C(n=5) 0.96+0.16 0.314+0.02
V(n=8) 0.97£0.18 0.294+0.03

12 C(n=5) 0.98+0.15 0.34+0.05
V(n=8) - 1.07£0.23 0.334+0.02

16 C(n=5) 0.914+0.22 0.33+£0.02
V(n=7) 0.95+0.16 0.3340.09

V: Rats treated with vanadium C: Control
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Fig. 2. HPLC analysis of rat plasma.
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Fig. 3. HPLC analysis of rat Brain.
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Fig. 4. Vanadium transport at brain,
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