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Abstract — Vanadium yeast was prepared by uptaking vanadate in yeast cells, The growth rate of yeast cells
was enhanced by 1~5% glocose. While the growth rate of yeast cells was not significantly affected by YEPD
containing less than 1mM vanadate, it was completely inhibited by 2.5 mM vanadate. Vanadium uptake in
yeast cells was increased with increasing vanadate concentration in growth medium. Vanadate (V) was reduced
to vanadyl (IV) in yeast cells associating with macromolecular compounds in cells. Oral administration of
vanadium yeast significantly reduced blood glucose levels of streptozotocin treated rats same as vanadate. Van-
adate and vanadium yeast similarly increased glucose oxidation in isolated adipocytes. Therefore, it was sug-
gested that vanadium yeast could have an antidiabetic activity potency similar to that of vanadate.
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Fig. 1. Effect of glucose concentrations on the growth of
Saccharomyces cerevisiae in YEPD medinm.
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Fig. 2. Effect of vanadate concentrations on the growth of
Saccharomyces cerevisiae in YEPD medium.
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Fig. 3. Vanadium amounts of vanadium yeast obtained from

yeast cells incubated with various concentrations of sodium
orthovanadate.

Fig. 4. Electron spin resonance spectrum of various vanadinm
compounds (a: vanadyl sulfate, b:sodium metavanadate, c:
sodium orthovanadate, d : vanadium yeast).
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Fig. 5. Distribution of vanadiom in vanadium yeast obtained
from yeast cells incubated with 5 mM sodium orthovanadate at
25°C for 24 hrs.
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Fig, 6. Effect of orally administrated vanadate (50 mg/kg) and
vanadium yeast (50 mg/kg as vanadate) on blood glucose level
of sweptozotocin induced diabetic rats. *Significantly different

.....

control group at p<0.01
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Fig. 7. Effect of vanadate and vanadium yeast on glhicose
oxidation in isolated adipocytes. **Significantly different from
control group at p<0.01

Table I. Vanadium amounts in blood, kidney and liver of streptozotocin rats reated orally with vanadate (50 mg/ke) and vanadium yeast (50

mg/kg as vanadate)

Normat? Control® Vanadate Vanadium yeast
Blood (g 71.1 £ 2.6 26.2 + 1.1 60.4 £ 3.0%% 350 + 3.5+
Kidney (pg/g) 0.2 £ 0.1 02 01 43 £ Q4% 1.0 & 0.1k
Liver {ug/g) 04 & 0.1 0.4 % 0.1 1.3 £ 0.1% 0.5 £ 0.0¢

Data are mean=® S.E.
*Significantly different from control group at p<0.05
*#Significantly different from control group at p<0.01
#Significantly different from vanadate treated group at p<0.05
#Sianificantly different from vanadate treated group at p<0.01
2galine treated group, Pstreptozotocin treated group
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vanadate?} yeastel2] ZAghAle] Ao A FAAd o] A
3lEE Aog A} Steptozotocin®E LR Fi
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Table 1. Biochemical observation in streptozotocin rats treated orally with vanadate (50 mg/kg) and vanadium yeast (50 mg/kg as vanadate)

for 7 days

Normal® Control® Vanadate Vanadium yeast
AST (UM 212.6 £ 13.9 342.7 = 45.] 206.0 = 55.0* 205.2 £ 61.0%
ALT (UMD 61.4 = 6.3 2432 £ 111 148.9 =+ 3572% 151.2 £ 29.2%
v-GTP (UN) 278 £ 6.5 148 =79 4.8 £ 1.2%* 7.8 = 1.5*
CHOL (mg/dl) 131.8 = 6.2 139.5 £ 143 81.1 = 8.5+ 94,3 + 9.5%
TRIG (mg/dl) 50.0 £ 7.1 527.5 £ 140.1 3614 £ 112.1* 3894 £ 126.6%
CREAT (mg/dl) 0.6 £ 0.0 0.7 + 0.1 0.6 + 0.0 0.5 + 0.0
BUN (mg/dl) 162 + 12 25.0 = 3.0 23.1 % 1.0 24.1 + 3.0

Data are mean*+S.E.
*Significantly different from control group at p<0.05
#**Significantly different from control group at p<(.01

AST; aspartate aminotransferase, ALT; alanine amintrasferase, y-GTP; y-glutamyltranspeptidase, GLU; glucose, CHOL; cholesterol,

TRIG; triglyceride, CREAT; creatinine, BUN; blood urea nitrogen

ssaline treated group, Pstreptozotocin treated group
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