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ABSTRACT

The purpose of this study was to investigate the effect of H,O fraction of Dioscorea japonica
Thunb(DJT) with selenium(Se) treatment on blood glucose and lipid metabolism in streptozo-
tocin(STZ)-induced diabetic rats. Male Sprague-Dawley rats(180 - 220g) weighing were divided
into five groups, that is one normal group and four diabetic experimental groups : the STZ-
control group, the DJT group, the DJT-Se group and the Se group. Diabetes mellitus was
induced in the male rats by injection of STZ into the tail vein at a dose of 45mg/kg B.W. The
H,O fraction of DJT(500mg/kg) given orally were administered for 14 days. The Se treated
group were fed a AIN-76 recommendation diet mixed with Na,SeOQ;(2mg/kg diet), which was
prepared fresh daily. The body weight and food intake was monitored daily and plasma levels of
glucose, insulin, hematocrit and protein were determined. The plasma concentrations of chole-
sterol, HDL-cholesterol, triglyceride and free fatty acid were measured. The activities of aminotr-
ans ferase were analysed. The body weight gain was shown to be significantly higher in the
normal group than all diabetic groups. The blood glucose levels of the DJT-Se group was
significantly lower compared to those of the experimental groups. The administration of H,O
fraction of DJT and selenium showed an increase in plasma protein concentratons. The plasma
cholesterol levels of all STZ-groups were not significantly different and HDL-cholesterol levels
were increased in the diabetic experimental groups fed on H,O fraction of DJT or Se supple-
mentation. Plasma triglyceride levels were lower in the DJT-Se and Se group than in the STZ-
control group. Free fatty acid levels were not significantly differ among STZ-control groups. STZ
treatment increased aminotransferase activity and that of DJT group was highest. In conclusion,
the data from the present experiments indicate that the treatment of the H,O fraction of DJT
with selenium showed a synergistic effect and the two can have an influence on hyperglycemia
and lipid metabolites when administered together. (Korean J Nutrition 31(9) : 1377~1384, 1998)
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Fig. 1. Time course of body weight, plasma cholesterol
and plasma glucose levels in diabetic rats fed H,O
fraction of Dioscorea japonica Thunb with selen-
ium.
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Table 1. Change in body weight, diet intake and feed efficiency ratio of diabetic rats fed H,O fraction of Dioscorea japon-

ica Thunb with selenium”

Normal (n=5) STZ-control (n=6) DJT (n=7) DJT-Se (n=6) Se (n=8)

Body weight(g/day)

0 day'®? 200.1 £13.6 199.8 + 8.4 2063 + 5.7 198.8 +10.1 204.8 £11.9

14 days 229.8 +22.4% 186.4 +£22.6° 187.8 £13.1° 193.3 +35.1° 1858 £24.1°
Weight gain(g/14days) 298 +£19.9°  -13.3 £185° -200 +125° -55 £309° -19.1 £14.8"
Diet intake(g/day)

1st week 133 + 1.4° 202 + 3.4° 207 £ 4.2° 231 + 55° 18.4 + 5.0°

2nd week 139 + 1.9* 260 + 44° 307 £ 7.1° 258 + 4.8° 258 + 4.9°
Mean 136 + 1.5° 233 + 4.2° 259 + 5.3° 274 + 46° 221 + 45°
FER 0.13+ 0.08° -0.06+ 0.06° -0.05+ 0.03° -0.02+ 0.09° 0.07+ 0.06°

1) Values are mean+S.D
2) NS : not significant at the p<0.05

3) Values with different superscript within the same row are significantly different at the p<0.05 by LSD
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Table 2. Organ weights of diabetic rats fed H,O fraction of Dioscorea japonica Thunb with selenium”

Liver Kidney” Heart Lung Spleen Pancreas
(g/100g BW)
Normal(n=5) 3.40+0.55  0.34+0.01° 0.3740.03™  0.66+£0.19™ 0.34+0.01* 0.17+0.03°
STZ-control(n=6) 4.22+0.30° 0.60+0.08° 0.36+0.04 0.86+0.36 0.23+0.03° 0.23+£0.05°
DIT(n=7) 4.62+0.44° 0.63+0.09° 0.36+0.02 0.84%0.10 0.23+0.04° 0.22+£0.04°
DJT-Se(n=6) 4.55+0.26° 0.63+0.02° 0.35+0.03 0.78+0.19 0.31£0.05* 0.21+0.03*
Se(n=8) 4.24+0.30°  0.59£0.06° 0.34+0.02 0.85+0.19 0.29+0.13*  0.21+£0.04"

1) Values are mean+S.D
2) Mean of two kidneys

3) Values with different superscnpt within the same column are significantly different at the p <0.05 by LSD

4) NS : not significant at the p<0.05



Table 3. Effects of H,O fraction of Dioscorea japonica Thunb with selenium on plasma blood glucose and insulin levels in
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diabetic rats”
Normal(n=35) STZ-control(n=6) DJT(n=7) DJT-Se(n=6) Se(n=8)

Blood glucose(mg/dl)

0 day 113.7412.3% 4798+ 56.4° 5423+ 43.3° 537.6+ 82.5° 548.7+111.9°

4 days 127.6+13.6° 589.4+ 53.5° 520.8+ 83.5° 510.0+ 48.6° 497.0+108.1°

8 days 113.6+£14.3° 455.3+186.5° 499.8+190.2° 515.0+ 48.6° 480.7 £142.5°

12 days 122.2410.3° 565.7+ 54.8° 581.0+ 99.6° 541.8+128.8° 5154+ 71.8°

14 days 137.5£24.5° 568.7+ 49.3° 557.9+ 77.6° 47114 65.1° 548.7+ 86.6°
Insulin(@U/ml) 8.8+ 5.2° 29+ 1.3° 25+ 0.8° 3.2+ 02" 3.0+ 0.8°

1) Values are mean+S.D

2) Values with different superscript within the same row are significantly different at the p<0.05 by LSD
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Table 4. Hematocrit and plasma protein levels in diabe-
tic rats fed H,O fraction of Dioscorea japonica

Thunb with selenium”

Hematocrit(%) Plasma protein(g/dl)
Normal(n=>5) 34.8+3.1? 75402
STZ-controln==6)  31.3+3.2° 7.2+03°
DIT(n=7) 34.9+2.5% 7.8+£1.4®
DJT-Se(n=6) 36.242.6° 7.440.5®
Se(n=8) 33.8+4.0% 8.4+0.6°

1) Values are mean=+S.D

2) Values with different superscript within the same co-
lumn are significantly different at the p<0.05 by LSD
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Table 5. Effects of H,O fraction of Dioscorea japonica Thunb with selenium on plasma cholesterol, HDL-cholesterol, tri-

glyceride and free fatty acid levels in diabetic rats"

Cholesterol(mg/di) HDL-cholesterol(mg/dl) TG(mg/dl) FFA(uEg/L)
Normal(n=>5) 62.6+15.1%2 24.8+8.2% 60.3+ 29.7° 303.0 91.5°
STZ-control(n=6) 69.7+21.1 20.1+2.5° 353.74+279.4° 612.8+115.8°
DIT(n=7) 59.3+22.1 26.2+4.1° 426.81+425.9° 683.0+487.2°
DJT-Se(n=6) 54.4+17.6 28.5+4.1° 287.5+122.9% 638.7+145.9°
Se(n=48) 63.6+19.4 29.0+6.1° 210.5+ 86.0° 632.6+251.2° |

1) Values are mean+5.D
2) NS : not significant at the p <0.05
3) Values with different superscript within the same column are significantly different at the p<0.05 by LSD
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Table 6. Plasma ALT and AST activity in diabetic rats
fed H,O fraction of Dioscorea japonica Thunb
with selenium”

ALT AST
(KA unit/L)
Normaln=5) 225+ 4.0 144.7+ 14.8°
STZ-control{in==6) 78.6+£19.7° 211.8% 36.1°
DIT(n=7) 181.2+77.4° 324.74+110.1°
DjT-Se{n=06) 86.7+17.2° 1958+ 21.2°
Se(n=28) . 87.7421.1° 1949+ 31.3°

1) Values are mean+S.D
2) Values with different superscript within the same co-
fumn are significantly different at the p<{0.05 by LSD
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