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ABSTRACT

The purposes of this study were to investigate the effect of fasting and vitamin B, repletion
on tissue concentration of pyridoxal 5'-phosphate and urinary excretion of 4-pyridoxic acid in
vitamin B, deficient rats.

Sixty six rats(6 per group) were fed either a vitamin B4 deficient diet( — B,) or a control diet
(+Bs) for 6 weeks and then rats were repleted with +Bg diet for 2 weeks. Rats were fasted for 1
and 3 days and for 3 days after repletion. Pyridoxal 5'-phosphate(PLP) concentration in plas-
ma, liver, skeletal muscle, and heart muscle and urinary 4-pyridoxic acid(4-PA) excretion were
compared.

Fasting resulted in a significant increase in PLP concentration in the plasma, liver and heart
muscle of rats fed the — B, diet. Skeletal muscle PLP concentration was significantly decreased
in +Bg rats but not in — By rats. Following vitamin B repledon, PLP concentration in the plas-
ma, liver and heart muscle in previously — B, rats was similar to the respective concentration in
+B, rats while PLP concentration in the skeletal muscle of previously — B, rats increased, but it
was not reached to that of +B4 rats. At day 1 and 2 of the fast, urinary 4-PA excretion in-
creased in both +B4 and — By rats although there was no supply of vitamin B, due to fasting.

These results suggest that vitamin By is redistributed as PLP when there is a caloric deficit
and PLP is supplied by an endogenous source, possibly PLP bound to skeletal muscle glycogen
phosphorylase.

KEY WORDS : fasting - vitamin B, dcﬁcieﬁcy - vitamin By repletion - pyridoxal 5'-phosphate -
4-pyridoxic acid.
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Fig. 1. Design of the experiment.
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Table 1. Effect of vitamin B-6 deficiency and repletion of

vitamin B-6 deficient rats on body weight(g)
and feed efficiency ratio

) +8," -B,"
Diet AL? PL? AL
0 wk 118414 121412 122+ 7
1wk 174+18 176+ 4 173+ 6
2 wk 217+20 211+ 4 206+ 8
3 wk 261428 246+ 9 223+ 7
4 wk 308427 267+ 9 241 +11
5 wk 340+25 283+ 9 253+13
6 wk 364+29 289+ 8 254+12
Repletion .

1wk 318+19 321420

2 wk 338+36 334422°
FER 1.1540.14 044+0.18  0.11+041

1) 4 B.=control diet ; — B.=vitamin B, deficient diet
2) Al=ad libitum ; PF=pair-fed

Table 2. Effect of vitamin B-6 deficiency on the con-
centration of pyridoxal 5'-phosphate in plasma
and tissue of rats

Diet +B.” v —.B"”
AL? PF’ ALY

Plasma 941052 675642642 143+8.6°

(nmol/L) . )

liver . b .
275413 33.3+2.74 7.8+2.3

(nmol/g)

skeletal

muscle 231419 215426 7.3+0.6

(nmol/g)

heart .

muscle 7.94+0.8 7.0+0.2° 5.0+0.2°

(nmol/g)

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

1) 4 B.=control diet ; — B,=vitamin B, deficient diet

2) AL=ad libitum : PF=pair-fed
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Table 3. Effect of fasting on plasma and tissue concentration of pyridoxal 5'-phosphate

. +B(,1 _B()]
Diet NF? FD F,2 NF? F? F.2
plasma 675.6° 583.2° 567.7° 14.3° 32.9¢ . 446°
(nmol/L) +264.2 +122.6 +208.0 +8.6 +8.7 +10.0
liver 33.3° 29.1° 27.8 7.8 13.4 14.2¢
(nmol/g) ‘ +2.7 +1.0 +4.3 +23 +2.5 +1.2
skeletal muscle 21.5° 23.8 18.6" 7.3¢ 6.8° 7.0°
{(nmol/g) +26 +3.3 +2.7 +0.6 o +1.2 +0.9
heart muscle 7.0° 9.0° 8.6° 5.0° 6.0 5.1«
(nmol/g) +0.2 +0.1 +0.4 +0.2 +1.0 +0.7

Within a given row, those values with different letters are significantly different(p < 0.05)
1) +Bs=control diet ; - B,=vitamin B, deficient diet
2) NF=non-fasted ; F;=1 day fasted : F,;=3 day fasted

Table 4. Effect of fasting after vitamin B, repletion on plasma and tissue concentration of pyridoxal 5'-phosphate

Diet P+B." ' P-B,"

NF? F,” NF* F,f
plasma 958.8° 794.0° 854.3° 783.0°
(nmol/L) +318.9 +149.3 +288.5 12061
liver 32.1° 26.3° 31.9° 24.5°
(nmol/g) +2.9 +1.8 +3.0 +2.9
keletal muscle 23.6° 23.7° 14.7° 14.8°
(nmol/g) +1.7 +2.8 +2.3 +2.4
heart muscle 7.8% 7.8 8.4 7.7
(nmol/g) +0.6 +0.8 104 +0.4

Within a given row, those values with different letters are significantly different(p < 0.05)
1) P+ Bg=prior control diet : P — Bs=prior vitamin B, deficient diet
2) NF=non-fasted ; F;=3 day fasted
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Table 5. Urinary excretion of creatinine(gmol/d) during 3 days fasting in rats

_l_Bb}) 785” P+B(,” P‘Bf,”
NF? 50.5+2.7° 53.74+7.9° 54.742.7° 57.24+4.3°
F,? ) 61.34+3.4° 55.34+6.0° 76.0+9.5 7374115

1) +Bg=control diet ; — Bs=vitamin B, deficient diet
P+Be=prior control diet : P—Bs=prior vitamin B, deficient diet
2) NF=non-fasted ; Fs=3 day fasted

Table 6. Effect of vitamin B, deficiency and fasting on urinary 4-pyridoxic acid(4-PA) excretion(nmol/d)

NF" F" F," F,"
+B2 174.9° 265.5° 285.8° 252.8"
+279 +17.4 +53.6 +86.3
-B,? ND’ 16.7° 34.6° ND?
+4.4 +8.5
P+B,” 261.9° 317.6° 345.7° 268.5°
+55.0 +115.0 +127.5 +115.0
P-B,” 245.4° 265.7° 212.9° 96.0°
+46.2 +49.0 +75.2 +86.0

Within a given row, those values with different letters are significantly different(p < 0.05)
1) NF=znon-fasted ; F,=1 day fasted ; F,=2 day fasted ; F,=3 day fasted
2) 4 B.=control diet: — By=vitamin B, deficient diet
P+ Bg=prior control diet : P—Bs=prior vitamin B, deficient diet
3) ND=non detectable
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