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Relationships between Vitamin Bs Status of Maternal-Umbilical Cord
Plasma and Pregnancy Outcomes
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ABSTRACT

The purpose of this study was to evaluate the concentration of vitamin B, in 16 pregnant-infant pairs and 15 nonpregnant women
and to investigare the relationships between vitamin Bs status of maternal-umbilical cord plasma and pregnancy outcomes, Dietary
intake was obtained from serniquantitative frequency questionnaire. The daily mean energy and protein intakes were higher than
the recommended dierary allowance, while daily vitamin B, was only 74% of RDA in pregnant and 73% of RDA in nonpregnant
wornen. The main sources of vitamin Bs were vegetables and fiuits in pregnant women. while cereal and starch in nonpregnant
women. The plasma PLP and PL levels of pregnant women were 14.85 nmol/  and 20.56 nmol/ [ , significantly lower than thosc
of nonpregnant women. The PLP/PL ratios of pregnant and nonpregnant women were 1.64 and 0.33, indicating that the levels of
vitamin B6 was altered during pregnancy. The PLP and PL levels of umbilical cord plasma were 63.55 nmol/{ and 32.25 nmol/ | ,
respectively. The vitamin B, levels of umbilical cord plasma were significantly higher than that of maternal plasm. This finding
indicates that the uptake of vitamin B, in the fetus may be due to an active placental transport mechanism, The PLP level of
maternal plasma correlated positively with that of umbilical cord plasma, showing that PLP concentration of umbilical cord plasma is
affected by maternal vitamin B status. The maternal plasma PL level showed a positive correlation to infant birth weight. The
positive association has been also fonnd between plasma PL leve] of umbilical cord and Apgar 1min score. (Korean J Nutrition 33(3)

1 263~270, 2000)
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U] gkgkth, B AHES AN 30,1941, Bl 28.07
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9. HEDI B, MFTF R FRFSH Table 2. General characteristics of the subjects
QJazsh nglase) e Wy vek B, 4AYH Fregans - Nor-pregars
n= n=

el B.e T8 ZFYEL | A~ &k

et B; | 8 3FUS Table 3% Fig. 1 AR 2o 30.19 + 2.59" 28.07 = 3.88

=2 ¢lol +
o JARe) B 99 @3 DA AAZFLE A2 2475 ghucationiyrs) 1338299 1640 = 1.55
keals} 111ge.2 AR 105% 9} 148% 921, 12 B Monthly income(10,000won)  169.38 = 63.29 15533 = 77.54
. " . . - i 32+ 7. 73+ 4
Table 1. Chromatographic conditions of vitamin Bi(PLP & PL) Pre-pregnancy WElgEt(kgi 54324773 5073403
- + +
Detector Fluorescence detector Pre ‘pregna.ncy BMl(kg/m®) 2079 +£ 247  1956%£1.29
Colurnn Supelcosil LC-18 25cm X 4.6mm, 5pm Weight gain(kg) 14.63 = 3.04
Mobile phase 3% MeOH by 0.033M KH,PO, Blood pressure(mmHg)
pH 2.9 by 85% orthophsphoric acid Svstolic BP 124.38 £ 12.63
Detection wavelength AEx 295nm, AEm 395nm Diastolic BP 78.75 ~ 8.06
Flow rate 1.3ml/min "Mean — S0
Table 3. Dietary vitamin B; intake and percentage RDA of the subjects
Pregnants(n = 16) Non-pregnants(n = 15)
Intake %RDA Intake %RDA
Energy(kcal) 247542 + 704.37" 105.34 £ 29.97 235092 = 672.30 117.54 £ 33.92
Protein(g) 111.23 + 38.79 148,30 £ 51.72 103.14 = 45.60 171.89 £ 76.00
Animal 62.52 = 41.72 65.33 = 52.90
Vegetable 59.67 = 36.85 2137 = 845
Vitamin B.(rmg) 148~ 0.77 74.13 = 38.29 1.09= 0869 72.80 = 45.90
(0.5~ 3.03¢ 0.5~ 3.33

"Mean -+ SD "Range of intake
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Fig. 1. Percentage vitamin B

100 ¢ y = 0.7828x + 51.919
90 . * = 0.126(p < 0.001)
80 + -
70 | * o
60 t
50 - »
40
30 *
20
10

0 . . — . .
0 5 10 15 20 25 30 35 40

Maternal plasm(nmal/L)

Umbilicai cord plasmainmolf)

Fig. 2. Relationship between level of PLP in maternal and um-
bilical cord plasma.

Qollq ¢} 38%9] BIEN) B2
7 3R BRFE 25900

ME Bz 37, ob) 2 HFel b gHol
Lo olE AFe) WEw B Wi WH2 EAsne
F523% Adelggol ARG A0E LARHY, oo
Ws] $2e] T42A) A3E wEhe B WlaA 4
F4HUEE $F, 445 L H2FE 59 W5 B, 44

7F A ol gl gl 7eE Ao s AlmHEn

3. S Mg HIED B, 5k

Table 4o+ &5k 2 Jalf 2 v|gdaFe] @37 &
ot HF Aol AtiEel A 2415 PLPSH PL 58 H|w
a9t d4l7] B2A) 73] JF PLPY PL v&= 72t
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Table 4. Plasm vitamin Bs levels in maternal and umbilical cord

HES EB AR 33(3): 263~270, 2000/267

Pregnants(n = 16)

Vit Non- ts(n = 15 P-val
ramers Maternal Umbilical cord Cord/maternal on-pregnants(n ) vaue
PLP(nmol/L) 14.86° + 7.83 63.55 £ 17.27 5.08 £ 2.29 89.59° + 29.03" 0.0001
PL(nmol/L) 20.56° + 12.06 32.25"+ 9.67 240 1.77 29.86° % 9.68 0.0076
PLP + PL(nmol/L) 35.42° 4+ 16.94 95.81* &£ 24.50 330+ 1.70 119.46" + 38.70 0.0001
PL/PLP 1.64°+ 1.39 052"+ 0.13 0.51 = 0.39 0.33* + 0.00003 0.0001
"Mean + SD
Ho| Hojdiths AL ojnlah}, 3 ZA| e} efjobe] BlE}  Table 5. Pregnancy outcomes of the subjects
9 B, dAEE 1Ao7 #HiEls AEER ¥%  Matenal
PLP 2% %Z]‘E]-_\_ }5)\1::}-45)46) z 1_.]53_—%_@] aspartate Gestational afE(WkS) 39.04 £ 0.47
. . 1 = © Weight gain(kg) 14.63 £ 3.04
aminotransferase(AST) 842 =) oA B} A Deli\g/erygtypeg
Eﬁgoﬂ’ﬂ E:l l:%‘):d:-?— PLP_SleUlation ratioE' tﬂ L%g,h-_‘l'de) Vaginal 7(43.8%)
ol EA 2o Held] vty By YU HI) o Frhe C-sectio 9(56.3%)
EAY} Bokn AEE. 22 HEE By, HEW C, 9 Infat
A2 2R FES} dhol Gl o ke ATARY  Ser
g B v, dops] BEdgad) £4& v Bollt S Boy] 8(50?;
Girl 8(50%
E 7o) ol JulAe] HAo 2 B 45 o)
HE Aol }_ 4 = o AT : Weight(kg) 3.25 + 0.54
g B M B, o510 BASA 4FAR Y o
%t} Shane $9¢ 9417) 24 A PN-HCl& 77 1min 8.50 + 0.89
59 253t & dlole) PLP 5%7F A% Brh 37 5min 9.44 + 0.63
SEAYT 23 F v 9} £3 Lumeng 52 v]et
B: 5 ¥ 249 dlo}e) peak PLP levelS AME o FT A7 39.04F =2 wigzg galv]zte] /4
of2] peak PLP =7} B4 B} 3417 o) 2E  =gon, dA F AFFHES 14kgol i, EUHEHS

SO}

o'| g—] g time lags-‘E E]]o].g:ﬂoﬂ/\-] EApc) olabglE =
7] Rt}= 2H47} PLPS A4lke & SEH 74
ofoll Al Ag@riy A g3t v} v}, Baker 572
Aol Al PN-HCle] &5 vlelRl BREIAE
uf Btz 9] vletel B, 57} FTEEA 284
Bt A B 843 FrEE A

Btz o] BlElTl BE PolEd 1%‘3&4.1
on ejutg g vlElYl Be o] 52 etz e o
ol ¢k 7Hestct A

ot
gdi.‘:

=]

i ok ml ol

fo S & o N o ol 3@ B orm ook dlo X
o]
o lo & of
o

=
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Ao T Bk Be o] AR EUE
Fstgich,

3 Schenker 572 7] #¥HA] HEEF]
o} gjubahg B3k HjEH] B, o] @SS B
PL2 239} gjo} Alo]e] o2 o] FahA T BA oA
Holz 2] o]FEEst v 3ow dAFHeE PL
it & Hete 3 & F HolzHd
£ A PLPE Aty 453t 7|&
TFH olEv|dze the diE

4, YN BA 3 R ES HED B FE 9 YRY
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U
o]
[E
s1

56%7F ALEN, 43%7) AAERre|HTt, EA4A Aot
o] BE AFL 3.26kge B T FEon], £ F 1
B3} 5830 £A3 Apgar A5 b2k 8.5 948 AL
=4,

daZstel 24 9 Ade) PLP, PL wEse #A4%E
Table 6ol AA)Etth. AB)717Rg 3851 7E, 385 o~
40F TRk, 40F oA Alag o= FEste] A AE
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B odel el et 385 ol d~40F Wizt A
H77He | Ame] A Y PLPS PL &7}
7V g A Vet

X717t B BAY AFE7ME v B w28 vl
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AT HF ZA\ko] S48 BHd = PLP 52T 7
3= Ase naFgink AU PLPe PL == 1
kgol4~19kgH] gl Al 7HE & A e
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(59) o=z o] HElgl B; wEete] AAHS A

=2

AA
A
%

[\')



268/ 44152 RIER] B, o<kt a2

Tahle 6. Relation of pregnancy outcomes and vitamin B, level in maternal and umbilical cord plasma

Maternal Umbilical cord
PLP PL PLP PL

Gestational age < 38 h=3) 12.43 + 2.16" 747 = 1.21 58.29 + 35.64 32.58 + 10.16
(wks) B=<x<40 (=9 1230 £ 7.27 22.87 £ 1072 71.20+18.15 35.51+10.28

=40 (n=4) 2094 + 12.37 25.21 + 14.26 5152 + 12.74 21.68 + 2.85
e 024 ot0 T e T 018
Weight gain <12 (n=2) 26.38 £ 15.72 31.00 &+ 13.56  51.59 + 1.38 27.00 £ 0.54
(kg) 12< % <19 (n=11) 13.58 + 6.95 19.22 + 12.14 68.25 + 22.07 34.39 + 10.65

> 19 (n=3) 9.89 £ 3.83 18.53 £ 11.68 5593 + 25.23 27.91 + 7.26
pvalie TTTTTTTTTTTTTTTTTTTTTRTT 008 045 pay T 045
Birth weight <35 (n=11) 1332 + 6.90 16.38 £ 1037 6771 + 23.58 31.67 + 8.36
tkg) =35 (n = 5) 17.06 + 12.15 29.77 £ 11.07° 5538 + 13.84 33.53 £ 13.16
pvalue TTTTTTmTTTITTYT 044 003 o030 77 073
Apgar score =8 {n=15) 15.77 + 8.19 2438 = 9.59 4941 + 16.82 25.30 + 3.73°
Omin) 2 8 =11 13914913 1883 £ 13.07 _ 7043 +£ 2049 3542 £ 997"
pvalee 0.70 0.41 0.06 0.04
"Mean + SD
o}, 3.5kg mlRke} A Aols EWtEk BA)9] PLFEEE 16,38 ren®9] HudAx i@ 4= g9t}

nmol/ !, 3.5kg o]4rS Euikgt .‘J:'_7'<-ﬂh 29 Tmmol/ [ &
Yert, XA AFe] vlmE FAg of7|2 Buigl =)

o PL 5=/t 5oz S71leS ¢ F AHp<0.
05)

24 18 Fo A3 Apgar A571 8 0[5kl AL 24
9 PLPB]- PL#%Ex= 217} 15.77nmol/ | 9+ 24.38nmol/ ! .
9 o3l 2= 13.91nmol/ I 9 18.83nmol/ I & R T},
FrelAEgl Aol ol et Apgar A5 EAEGE =
A Fe) vlelRl Bs 3 EE #ashe 43e B4t e

of AhEelME § olalelA PLPe PLe Zzt 4941
nmol/ ! ¢ 25.30nmol/ ! & ¥z oldell X 70.43
nmol/ ! % 35.42nmol/ I 2 PLP H%7} 9o Wal=
oA o (p=0.06) Apgar AF7} Eel254F Z7lse
FHAKIL, PL B%% Apgar A7) Z74ehl wa) 593
¢ 718 B H(p<0.05).

ZA o} A tﬁﬁﬂl BElT Bs ¥57F dald ) nj)e
ol ek A= F2 ApgarXF9e] #AZ a5 1 5)
o}, Judith 5% Apgar A (1min) & 7043} v)gte g
ro] A Ao FHjElel B, 52 2AE A1 7 o
Fel BAL €F vE B, ¥ =t FoFoz xokn, A
HEE Apgar AF7 T o] 49 Aoy FE7} 2710
L}, o ZolA e 9poke-S B ualgir). Kang®e
533?-011 548 Apgar AFE GA) To|Ata} wjgle] £

o2 o] ZAS} AUEAL] PLP 5EE FAFIG
rJr Apgar A7h Toldell A Z7he] PLP F%7} 2l
S.2(p<0.005) E%e AANSHT. 0)Elgh 27 Ka-

24 ¥

£ A7 dRle] Ao e )7} Apgar A5} 8 ¢]
dog 2 vl B, T @ Aol giglont
AhE Y wiebsl B, 52 AlAole] AZRE o &shey 71
HAoR ol2d 4 rhu AR =D

B Q7E A€ KT 43 datelA Sana e v
T Agelg BRE 1699 D4R A} HANY 15
Bg ez 9] wAe ek B, 9R9eE Hoks
2 QUL A ARE verd B, FEsE YA
AR 2

QR R uGuRe] G Bd HHFE PR
FALE B £ $Folg o, B 9L vEH B,
AP JARY A 148mg, QAR B 1

E JR) 74%<} 713% 5T vlEl Beo 8 F34
S 2= AT G okAet AUFYT HYARE F
S} HERZ ehdo)

A 2AEAe] PLPS PL %3 14.85nmol/ ! &
20.56nmol/ I 2, B]Qal¥ e A=zl 16.6%Sh 63.9%
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