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ABSTRACT : Vanadium has been known as environmental polluants resulted from the burning of fossil fuels
in nature. It led to toxic responses by prooxidant activitiy, inducing free radicals and the accumulation in the
tissues. Recently, there has been growing interest in an essential nutritional requirement of vandium and espe-
cially the treatment of diabetes. But because of its strong toxicity, thease chemicals have narrow safety mar-
gin. In order to reduce metal toxicity, and increase absorption and biological activities, metal ions such as
selenium and chromium were uptaken in yeast cells. In this study, Vanadium yeast was prepared by uptaking
vanadate in yeast cells. Vanadate induced hematological and biochmical changes in the experimental rat
blood were inhibited by the treatments of vanadium yeast. Lipid peroxidation and catalase activity were sig-
nificantly increased in kidney and liver after a single intraperitoneal injection of vanadate to rats. However,
these observations were apparently reduced in the vanadium yeast treated group. Vanadium amount in blood,
kidney and liver after a single intraperitoneal injection of vanadium yeast was significantly reduced than that
of vanadate treated group. In conclusion, vanadium yeast uptaken vanadate in yeast cells could reduce toxic
effects of vanadate.
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Table 1. Hematological observation in S.D. rats treated intraperitoneally with vanadate (30 mg/kg) and vanadium yeast (30 mg/kg as

vanadate)
9 hrs
Parameter Control - -

Vanadate Vanadium yeast Vanadate Vanadium yeast
BLP (x10%/ul) 582.0+0.0 782.0+95.3* 611.3+141.1 655.8+83.3 586.5+87.0
WBC (x10%/ul) 8.0+0.8 9.7+24 8.1x1.6 13.5+1.2% 7.4x1.2%
RBC (x10%ul) 6.9+04 7.5+£0.4 7204 7.2+0.2 6.8+0.2
HGB (g/dl) 13.6+04 15110 14.0+1.0 14204 13.9+04
Hct (%) 419+138 452+3.0 42.7+2.6 422+1.2 409+1.0
MCV (f1) 59.5+24 59.6+1.2 59.0£0.8 58.6+0.25 9.8+0.3
MCH (pg) 19.7+1.1 19.8+0.4 19.3£04 19.7+0.1 19.9£0.2
MCHC (%) 33.1+0.5 33302 33.3x0.3 33.6+0.2* 33.2+02
Seg (%) 29.2+1.6 71.7+2.8%* 56.8+5.6%* 67.1£2.6%* 55.6+5.4%*
Lympho (%) 66.7+1.3 27.0+2.8%* 34.5+5.4%* 28.1£3.2%* 37.7£5.0%*
Mono (%) 0.7+£0.2 0.3+0.1 3.4422%* 1.8+0.6 2.4+0.9%*
Eosino (%) 1.6+0.3 0.8+0.1* 2.8+0.7%* 2.2+0.8 2.9+1.8%*
Baso (%) 1.8+0.1 0.2+0.1%* 1.2+0.5 0.7£0.1%* 1.5+0.2

Data are mean+S.E.
*Significantly different from control group at p<0.05.
**Significantly different from control group at p<0.01.

BLP; blood platelet, WBC; white blood cell, RBC; red blood cell, HGB; hemoglobin, Het; hematocrit, MCV; mean corpuscular volume, MCH;
mean corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin concentration, Seg; neutrophils-segmented, Lympho; lymphocytes,
Mono; monocytes, Eosino; eosinophils, Baso; basophils.
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Table 2. Biochemical observation in S.D. rats treated intraperitoneally with vanadate (30 mg/kg) and vanadium yeast (30 mgkg

as vanadate)

Parameter Control 3 hr - o br -
Vanadate Vanadium yeast Vanadate Vanadium yeast
AST(UN) 212.6x13.9 420.6+86.1* 243.2+30.2 301.4+£27.4* 296.8+9.2*%
ALT(UN) 61.4+6.3 136.2+27.7* 55.0+4.3 107.2£8.1#* 60.0£13.0
y -GTPU/N) 27.8+6.5 19.0+3.8* 23.4+5.8 17.5+4.5%* 22.4+4.0
GLU(mg/dl) 131.8+6.2 107.2+1.7 131.6+16.7 110.0+6.6 113.0+21.1
CHOL(mg/dl) 153.8+21.3 124.4+8.7 108.0x9.7* 165.6+17.7 128.3+17.5
TRIG(mg/dl) 50.0+7.1 85.2+11.2% 55.6+69 206.8+28.0** 126.5+40.9
CREAT(mg/dl) 0.6+0.0 0.8+0.1* 0.5+0.0* 0.8+0.1* 0.5+£0.0%
BUN(mg/dl) 162+12 28.4+3.5% 24.6+3.2* 30.6+3.5%* 21.5+44

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

**Significantly different from control group at p<0.01 AST, aspartate aminotransferase, ALT, alanine amintrasferase, y-GTP; v-
glutamyltranspeptidase, GLU; glucose, CHOL; cholesterol, TRIG; triglyceride, CREAT; creatinine, BUN; blood urea nitrogen.
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Fig. 1. Effect of lipid peroxidation on S.D. rats treated
intraperitoneally with vanadate (30 mg/kg) and vanadium
yeast (30 mg/kg as vanadate) in liver. *: Significantly dif-
ferent from control group at p<0.05.
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Fig. 2. Effect of lipid peroxidation on S.D. rats treated
intraperitoneally with vanadate (30 mg/kg) and vanadium yeast
(30 mg/kg as vanadate) in kidney. **: Significantly differ-
ent from control group at p<0.01, # Significantly different
from vanadate treated group at p<0.05.
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Fig. 3. Effect of superoxide anion on S.D. rats treated
intraperitoneally with vanadate (30 mg/kg) and vanadium
yeast (30 mg/kg as vanadate) in liver. *: Significantly dif-
ferent from control group at p<0.05, * Significantly differ-
ent from vanadate treated group at p<0.05.
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Fig. 4. Effect of superoxide anion on S.D. rats treated
intraperitoneally with vanadate (30 mg/kg) and vanadium yeast
(30 mg/kg as vanadate) in kidney.
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Fig. 5. Effect of catalase on S.D. rats treated intraperito-
neally with vanadate (30 mg/kg) and vanadium yeast (30
mg/kg as vanadate) in liver.
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Fig. 6. Effect of catalase on S.D. rats treated intraperito-
neally with vanadate (30 mg/kg) and vanadium yeast (30
mg/kg as vanadate) in kidney. *: Significantly different from
control group at p<0.05.

Vanadate 3! vanadium yeastZ vanadium®) ¢Fo. 2 30
mg/kg FoI3k 3A17F A 9AZF F2] 7B catalase A E
W3S 223 A3} Fig. 5904 B vle} 7o) vanadate
Folell M dTol] vls) F7sl= 3ol Rou} folA
2 99187 vanadium yeast FoFor Fof 9x)7F
o= 2T ARl F7P GAlE= A gke] gl Al
42| catalase A= W3S S48 A, Fig. 6ollr] B
ukel ko] vanadate FoiTol e Fof 3X7F W A7 &
9] catalase BT} Rl Bls) A|7to] ARILE B
28] Z7kslsdct. ool Blsl vanadium yeast ool A=
Azl vl oA sl S7F vehdx] ¢ko} vanadate
9} yeast celiZFe] AFA S FAA 024 E3] Aol A 9]
vanadateol] 2]3F catalase BT ZF71E Assl= Ao
epstet.



Vanadium Yeast] SAIA7 &5} 161

Table 3. Vanadium amounts in tissues on S.D. rats treated intraperitoneally with vanadate (30 mg/kg) and vanadium yeast (30

mg/kg as vanadate)

9 hr:
Parameter Control - . -
Vanadate Vanadium yeast Vanadate Vanadium yeast
Blood (ug/) 71.1£2.6 948.5+172.5%* 485.1+66.9** 208.7£17.5%* 153.5+88.9
Kidney (ug/g) 0.2+0.1 532+6.5%* 22.1£2.1%* 19.8+4.4* 7.7+1.0*
Liver (ug/g) 0.4+0.1 27.5+8.0* 12.1+£2.0* 12.8+34 29+14

Data are mean = S.E.
*Significantly different from control group at p<0.05.
**Significantly different from control group at p<0.01.
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oy x| Hhat Fnj7} FobA Yok (Heyliger 5, 1985).
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