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Streptozotocin-induced Diabetic Rats
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ABSTRACT

The purpose of this study was to investigate the effect of vitamin By deficiency on the concent-
ration of energy metabolite in streptozotocin-induced diabetic rats. Thirty rats were fed a vitamin
B¢ deficient diet(—Bg) or a control diet(+Bg) for 5 weeks and then subdivided into 3 groups
respectively 3 base group, one day diabetic group and three day diabetic group. Diabetes of
rats were induced by streptozotocin injection into the tail vein. Glucose, glycogen, protein,
alanine, triglyceride and free fatty acids were compared in plasma, liver, skeletal muscle of
rats. Also, the total urinary nitrogen and glucose excretion were compared.

Comparcd with +Bg rats, the increase of plasma glucose in —Bg rats due to the diabetes
was smaller. After diabetes was induced, the level of plasma alanine was not changed in —Bg
rats while increased significantly(p<C0.05) in +Bg rats. The increase of urinary nitrogen excre-
tion was smaller and the increasc of muscle protein was larger in —Bg rats at the first day
diabetes was induced. The levels of plasma free fatty acid and liver triglyceride were significantly
(p<C0.05) higher in —Bg rats after diabetes was induced.

These results suggest that vitamin Bg deficiency may impair the adaptation of animals to
the cnergy metabolism related due to a decrease of the body protein catabolism or fatty acid
oxidation in diabetcs and aggravate fatty liver which is one of the chronic complications of
diabetes.

KEY WORDS : vitamin Bg deficicncy * energy metabolites - diabets.
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Table 1. Effect of vitamin Bg deficiency on body weight and feed efficiency ratio(FER)
Group Body Weight(g) FER
Ist week 2nd week 3rd week 4th week sth week
+B,? 966+ 452 1156 2.9 1263+ 8.0  141.7% 4.1 1460 4.7  0.285%0.02*
—Be" 942+ 7.0% 11411 194N 1247+ 21.1M 1300+ 25.0M 1331+ 229N 02511 0.04
1) +B,=control diet, —B,=vitamin Bg deficient diet
2) Data are cxpressed as meant $.D.
* significant at the 5% lcvel
NS : Not significant at the 5% level
Table 2. Effect of vitamin Bg deficiency on organ weights of rat before and after the diabetes was induced(g/
100g body weight)
_ Base! DM 1V DM 3D
Organ B B B ~Bs ¥ B B,
Liver 2 86204 3.608% 5.9822 3.5482b 3.795° 4.020?
+0.205% +0.666 +0.535 *0.801 +0.426 * 0.558
Heart 0.350% 0.353% 0.372° 0.362° 0.315° 0.3932
*£0.016 +0.047 +0.047 +0.087 +0.010 =+ 0.087
Spleen 0.8862 0.438* 0.520° 0.5262 0.4432 0.876°
+0.226 +0.144 £0.169 *0.160 *0.067 +0.426
Kidney 0.436% 0.5800 0.490* 0.514% 0.465% 0.623P
+0.038 +0.037 +0.052 +0.065 +0.050 +0.075

1) Basc=before the diabetes was induced

DM 1=Diabetes mellitus 1 day, DM $=Diabetes mellitus 3 day

2) +Bg=contol diet, —B,=vitamin By deficient dict
) Data are expressed meant $.D.

4) With in a given row, those values with different letters are significandy different(P<(0.05)
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Table 3. Effect of vitamin Bg deficiency on the concentration of plasma glucose. protein, alanine, triglyceride
(TG) and free fatty acid(FFA) n rats before and after the diabetes was induced

Basel) DM 1V DM 35V
Plasma -
+Bg? —Bg? +Bs —Bg +Bs —Bg

Glucose 152.724) 119.9% 583.2b 56.12 5%3.7b¢ 335.2¢
(mg/dl) £19.4% +14.5 +198.4 +68.8 +256.5 11855
Protein 6.6% 6.12 6.32 6.12 7.4b 6.8
(g/dD) +0.2 +0.8 +0.7 £07 0.4 +0.8
Alanine 41.7% 40.8% 4470 28.0b 70.7¢ 51,98
(mg/1) t57 t4.6 +10.0 +54 +29.8 +14.4
TG 3842 66.8% 155.0¢ 33.9% 182.0b¢ 81.0%
(mg/dl) +7.0 +8.3 L1117 +15.2 +40.5 +36.9
FFA 187.12 158.5 210.4° 155.5¢ 127.97 400.6°
(mg/) +16.4 *26.4 +37.3 *7.7 76 1555

1) Base=before the diabetes was induced

DM 1=Diabetes mellitus 1 day, DM 3=Diabctes mellitus 3 day
2) +Bg=control diet, —Bg=vitamin Bs deficient diet

%) Data are expressed meant $.D.

4) With in a given tow, those values with different letters are significanty different(P<0.05)
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Table 4. Effect of vitamin By deficiency on urinary glucose. creatinine and nitrogen concentration of diabetes
mellitus In rats before and after the diabetes was induced

] Base! DM 1P DM 3V
Unine +B? —B? +Bs —Bs +Bs —Bs
Glucose 1.5 2.5 1021.0%% 2.9% 191730 1666.4°

(mg/day) +0.9% 1.1 + 5255 +09 +1544.6 +1602.5
Nitrogen 164.2% 161.92 224.2%¢ 97.0b 295,27 530.94
(mg/day) +28.0 +75.7 +33.5 +30.7 +294 +105.2

1) Base=Dbefore the diabetes was induced

DM 1=Diabetes mellitus 1 day, DM 3=Diabetes mellitus § day

2) +Bg=control diet, —By=vitamin B; deficient diet
3) Darta are expressed meant $.D.

4) With in a given row, those values with different letters are signilicantly different(P<(0.05)

Table 5. Effect of vitamin Bs deficiency on liver glycogen, protein and triglycende(TG) levels of diabetes
mellitus in rats before and after the diabetes was nduced

] Base! DM 19 DM 3V

Liver 1B —Be? B, B B —B,

Glycogen 96,3 126.9% 238.1%0 246.1% 835.1° 275.8b

(ng/g) +15.5% +458 +64.0 +945% +977.6 +5538

Protein 969.4%b¢ 299.8# 218.97d 247.8bd 214.34 988.42b

(mg/g) +98.8 +50.9 149 + 33,6 +16.8 +71.4

TG 675.3¢ 1106.8% 1618.12b¢ 2710.2be 1861.72b¢ $824.4¢
(mg/g) +188.6 +191.2 +672.0 +1067.4 +304.4 +2769.6

1) Basc=before the diabetes was induced

DM 1=Diabetes mellitus 1 day, DM 5=Diabetes mellitus 3 day

'9) +Bs=control diet, —Bg=vitamin B deficient diet
) Data are expressed mean® S.D.

4) With in a given row, those values with different letters are significantly different(P<0.05)
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Table 6. Effect of witamin Bg deficiency on muscle and protein levels of diabetes mellitus In rats before

and after the diabetes was induced

Base' DM 1V DM 3V
Muscle > — — "
+ By Bg + B¢ B, +Bs Bs
Glycogen 65.720) 102.0% 113.50 95.7% 39.6% 148.9¢
(ug/e) +7.19 +16.3 +17.5 +15.8 +10.5 +70.1
Protein 335.1% 266.7" 341,28 502,02 361.47 370.97
(ng/g) 578 +18.0 + 53.3 =554 +77.8 +41.1

1) Base=Dbefore the diabetes was induced

DM 1=Diabetes mellitus 1 day, DM 3=Diabetes mellitus 3 day

2) +Bs=contol diet, —Bg=viamin B, dcficient
8) Dala are expressed meant 5.D.

diet

4) With in a given row, those values with different letters are significandy different(P<20.05)
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