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Abstract

Effect of vitamin By deficiency on fuel metabolism during 3-days fasting and 6-days under-
feeding was studied in weanling rats. An experimental group of 30 rats(5 rats per group) were fed
either a vitamin B; deficient diet(~B2) or a control diet(+B2). These diets were fed for 5 weeks
and then subdivided into 3 groups ; fed group, fasted group, underfed group. Fasted group were
fasted for three days and underfed group were fed a half amount of the average consumption of
fed group for six days. At the respective time(non-fast, 3 day fast, 6 day underfed at 5 weeks),
animals were sacrificed. Glucose, glycogen, protein, triglyceride and free fatty acid were compared
in plasma, liver, skeletal muscle of rats. Also, the total urinary nitrogen and glucose excretion were
compared. Feed efficiency ratio of -B2 rats was significantly lower than that of +B2 rats. In -B2
rats, the liver weight was significantly heavier than that of + B2 rats before and after fasting. Also,
liver triglyceride level of —-B2 rats was higher than that of +B2 rats. There was no difference in
the level of plasma glucose and protein between +B2 rats and -B2 rats before and after fasting
or underfeeding. Plasma triglyceride level of —-B2 rats was significantly higher than that of +B2
rats before fasting and this difference was disappeared after fasting or underfeeding. The plasma
free fatty acid level of -B2 rats showed no difference from that of + B2 rats before fasting but was
decreased after fasting. Compared to +B2 rats, the —B2 rats showed higher level of muscle protein
and lower urinary nitrogen excretion and lower level of muscie glycogen after fasting. These results
suggest that vitamin B: deficiency may impair the utilization of stored fuel during fasting.
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Table 2. Effect of vitamin B; deficiency on body we-
ight(g) during 3 days fasting or 6 days under-
feeding in rats

+B2 -B2
Non-fasted 1515+ 7.1° 110.1+17.2°
Fasted 1334+ 97 1100t 4.4°
Underfed 131.9+120° 871+ 68°

YValues are mean= S.D., n=15 for non-fasted group, n=5
for fasted and underfed group and within a given
column, those values with different superscripts are
significantly different(p<0.01)
+B2=control diet, —B2=vitamin B deficient diet
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Table 1. Effect of vitamin B2 deficiency on body weight(g) and feed efficiency ratio(FER)"

0 wk 1 wk 2 wk 3 wk 4 wk 5 wk FER
+B2 59.7+7.7° 937+56° 116867 1362+ 79° 1453+ 79° 1515% 71° 033007
-B2 6124597 823+7.8° 86.5t98”  91.1+106" 113.0%t27.1" 1101+172° 022%007

YValues are mean=®S.D.(n=15) and within a given column, those values with different superscripts are significantly

different(p<0.05)
+B2=control diet, —B2=vitamin B: deficient diet
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Table 3. Effect of vitamin B: deficiency on organ weights during fasting or underfeeding in rats’

Non-fasted Fasted Underfed
+B2 -B2 +B2 -B2 +B2 -B2
Liver(g) 443£039°  4.29+0.79° 310+020"  354+0.35° 320018  258+0.60°
(g/100g BW) 2.90+0.26°  4.05%£0.66° 2.32+0.17° 3.22+0.29° 243+0.18¢  296+053°
Kidney”(g) 0.67+0.03*  0.59+0.06° 061+004°  058+0.07% 059+0.06°  047=0.06°
(g/100g BW) 0.44%0.02¢ 0.56£0.08° 0.46+0.02*  053+0.05" 0.451+0.06° 054%0.05
Spleen(g) 0421022  0.37£0.12° 0241002  034+0.08° 029+0.11*  024*0.10°
(g/100g BW) 027+0.15°  0.35%0.09° 0.181002°  0.31+0.07° 023£0.11*  027+0.10°
Heart(g) 0.50+0.04° 0.41 +0.06° 0.42+0.03° 043003 041+002°  0.28%0.03°
(g/100g BW) 0.32+0.02° 0.38+0.05 0.32+0.04" 0.39£0.01* 0.31+0.03° 0.32+0.02°

"Values are mean*S.D.(n=5) and within a given row, those values with different superscripts are significantly

different(p<0.05)
"Means of two kidneys
+B2=control diet, —B2=vitamin B: deficient diet

Table 4. Effect of vitamin B2 deficiency on plasma glucose, protein, triglyceride(TG) and free fatty acid(FFA)

during fasting or underfeeding in rats

Non-fasted Fasted Underfed
+B2 -B2 +B2 ~B2 +B2 -B2
Glucose(mmol/L) 6551139  650%0.70° 518+028°  496+0.25° 506£024° 5.07+013°
Protein(g/L) 1453+294® 1535+156° 1190+18.1° 124.1+115%  1221+32° 1159+6.6°
Triglyceride(mmol/L) 0341016  0.77+0.49° 0.31£006" 0.32+0.05° 022+0.06° 012+0.04°
Free fatty acid(mg/L)  161+8" 184+28° 218+22° 116+ 29° 142+ 28 160£17™

"Values are mean+S.D.(n=5) and within a given row, those values with different superscripts are significantly

different(p<0.05)
+B2=control diet, —B2=vitamin B> deficient diet

Table 5. Effect of vitamin B; deficiency on liver glycogen, protein and triglyceride(TG) during fasting or

underfeeding in rats

Non-fasted Fasted Underfed
+B2 ~B2 +B2 -B2 +B2 ~B2
Glycogen(ug/g) 226.7+108.7° 209.4+76.3° 1865+652° 2286+57.3° 2220+235° 193.2+40.2°
Protein(mg/g) 230.8+13.4° 253.0+30.8° W256+76° 2182+14.1° 2283+80°  2244+t45
Triglyceride(pmol/g) 339+28%  445+471° 2.39+02°%  211+02® 1.48+03° 152+0.3°

"Values are mean*S.D.(n=5) and within a given row, those values with different superscripts are significantly

different(p<0.05)
+B2=control diet, —B2=vitamin B deficient diet
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Table 6. Effect of vitamin Bz deficiency on muscle glycogen and protein during fasting or underfeeding in rats”

Non-fasted Fasted Underfed
+B2 -B2 +B2 -B2 +B2 —B2
Glycogen(ug/g) 1204+60.77 1376+67.7° 122.1+29.1* 104.0%+21.9° 130.1+480° 106.7+21.2%
Protein(mg/g) 27601248 271.21+649% 2251+11.7° 231.9%91™ 2105+100° 2349+184™

YValues are mean=S.D.(n=5) within a given row, those values with different superscripts are significantly different (p<0.05)

+B2=contro! diet, —B2=vitamin B: deficient diet

Table 7. Effect of vitamin B: deficiency on urinary
total nitrogen excretion durin’; fasting or
underfeeding in rats(mg/day)’

+B2 —-B2

Non-fasted 2352556 122.1%*23.3
lday 155.0+37.2 122.4+33.7

Fasted 2days 125.3*174 96.3+34.3
3days 1414359 91.6+19.3

2days 1442+11.3 916+109

Underfed 4days 108.3+£30.7 128.7+42.3
6days 129.0+462 153.2%+66.2

YValues are mean*S.D.(n=5)
+B2=control diet, —B2=vitamin B; deficient diet
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