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Abstract

The purpose of this study was to investigate the effect of vitamin B2 deficiency on fuel metabolism in
streptozotocin-induced diabetic rats. Thirty rats were fed a vitamin B2 deticient diet(-B2) or a control diet
(+B2) for 2 weeks and then subdivided into 3 groups respectively : base group, one day diabetic group and
three day diabetic group. Diabetes of the rats were induced by streptozotocin injection into the fail vein.
Glucose, glycogen, protein, alanine, triglyceride and free fatty acid were compared in plasma, liver, skeletal
muscie of rats. Also, the total urinary nitrogen and glucose excretion were compared. Compared with +B2 rats,
the increase of plasma glucose in -B2 rats due to the diabetes tended to be smaller. After diabetes were
induced, the levels of plasma protein and alanine was significantly decreased and the urinary nitrogen excre-
tion was significantly increased in -Bz rats. The levels of plasma free fatty acid was increased continuously in -
B> rats while increased at the first day and decreased at the third day diabetes was induced in +B2 rats. These
results suggest that vitamin Bz deficiency increase protein catabolism due to the decrease of fatty acid oxida-
tion. Thus, vitamin Bz deficiency in diabetes impair the adaptation of animals to the fuel metabolism and aggra-
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vate the body protein wasting which is one of the chronic complications of diabetes.
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Table 1. Effect of vitamin B2 deficiency on organ weights (/ 100g body weight) of diabetic rats
Base DM 1! DM 3
Crgan — —
+*B2* -B2r +B2 -B2 +B2 -B2
Liver 2.862° 3.433 3.982 3.356° 3.795% 3,453
+0.205* +0.117 +0.535 +0.531 +0.426 +0.456
Heary 0.350" 0,364 03720 0.352" Q315 0348
+0.016 +0.035 +0.047 +0.046 +0.010 +0.027
Spleen 0.386" 0.556" 0.3200 0.422m 0.443" 0.468"
*0.226 +0.045 *£0.169 +0.168 +0.067 +0.200
Kidney 0.436 0.437% 0490 0,437% 0.465* 0510
+0.038 +0.019 +0.052 0021 +0.05C =0.028

"M 1=Diabetes mellitus 1day ,
t+B2=control group,  -B2=vitamin B2 deficient group
*Data are expressed as mean=£5.0.

DM 3=Diabetes mellitus 3 days

*Within a given row, these values with different letters are significantly different (p<0.05)

Table 2. Effect of vitamin B2 deficiency on plasma glucose, protein, alanine, triglyceride (TG) and free fatty acid (FFA) concen-

tration of diabetic rats

Base DM 1 D 3
Plasma
+827 -B2? +B2 -B2 +B2 -B2

Glucose 132.7¢ 136.2¢ 584.0° 419.0° 531.2% 4821
{mg/dl) +=19.4* +14.5 +211.7 +242.8 £253. +164.3
Protein 6.6™ a8.0° 6.3 6.5 7.6 6.6"
tg/dh +0.2 +3.8 £0.7 +0.9 +0.6 0.7
Alanine 41.8* 51.5¢ 44,1 31.2° 70.8¢ 52.9
(mg /D +5.7 +13.8 +8.8 £3.7 +22.8 =13.3
TG 35.4" 9.7 97.6" 74.6° 89.9" 92.3
{mg/dl) *13.5 +19.3 +43.4 +38.6 +24.1 =12.5
FFA 137.1- 141.17 210.4* 158.9* 127.27 198.1*%
tng {1 +16.4 +9.9 +37.3 +22.4 +8.7 +42.1

DM 1=Diabetes mellitus 1 day , ‘
1+B2= control group,  -B2=vitamin Bz deficient group
*Data are expressed as mean+5.D.

DM 3=Diabetes mellitus 3 days

*WWithin a given raw, those values with different letters are significantly different (p<0.05)
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Tabie 3. Effect of vitamin Bz deficiency on urinary glucose and nitrogen concentrations of diabetic rats

DM 3¢
Urine
+B2¢ -B2! +B2 -B2 +B2 -B2

Glucose 1.5 2.2 1021.0° +856.9 1444.6° 2994.3"
img /day) 0.9’ *1.3 £525.5 309.4" +1576.2 £2672.3
Nitrogen 164,27 165.4® 224.2" 202.5" 2952 476.2¢
(mg/day) 280 +31.0 £33.5 +58.3 +29.4 +£223.6

' DM 1=Diabetes mellitus t day, DM 3=Diabetes mellitus 3 days

‘+B2=control group, -B2=vitamin B2 deficient group

*Data are expressed as meant5.D.

" Within 2 given row, those values with different letters are significantly different (p<0.05)
Table 4. Effect of vitamin Bz deficiency on liver glycogen, protein and triglyceride (TG) levels of diabetic rats
Base DM 1 DM 3
Liver
+B2? -B2* +B2 -B2 +B2 -B2

Glycogen 107.2° 117.0" 233.1™ 56.6" 835.1¢ 211.6
lug/g) +27.8 +22.1 +64.0 +22.1 x277.6 +93.1
Protein 272.0¢ 256.4 218.3° 2217 214.3" 225.5°
{mg/g) £32.6 £8.1 +14.8 +29.4 +16.8 +13.0
TG 800.9 879.1 1618.1° 1470.6* 1861.7¢ 1069.8*
{mg/gH +325.0 +65.9 +672.0 +255.5 +304.4 +432.2

' DM T=Diabetes meliitus 1 day,

DM 3 =Diabetes mellitus 3 day

*+B2= control group,  -B2=vitamin Bz deficient group
"Data are expressed as meanx5.D.

o Within a given row, those values with different letters are significantly different (p< 0.05)
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Table 5. Effect of vitamin Bz deficiency on muscie glycogen and protein levels of diabetic rats

Base DM 1! DM 3!
Muscle
+B2¢ -B2? -B2 +B2 -B2
Glycogen 65.7¢ 102,00 3.5 96.3" 89.6% 157.00
lug/g) £7.1° +28.9 +17.5 +18.9 +18.5 +35.3
Protein 335.1% 302.0° 341.2% 372.>» 361 .4» 3361
{mg/g) £57.8 £25.2 £53.3 +42.8 +53.3 £73.4

' DM 1= Diabetes mellitus T day, DM 3=Diabetes mellitus 3 day

*+B2=control group, -B2=vitamin Bz deficient group
IData are expressed as meanx5.0.

*Within a given row, those values with different letters are significantly different (p<0.05)
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