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Maternal Plasma Homocysteine Levels and Pregnancy Outcomes

Hong Seok Ahn'
Department of Food and Nutrition, Sungshin Women's University, Seoul, Korea

ABSTRACT

Elevated maternal plasma homocysteine concentrations have been associated with adverse pregnancy outcomes,
including birth defects, low birth weight, preeclampsia, spontaneous abortion, placental abruption, and other maternal
or fetal complications. The purpose of this study was to assess the maternal plasma homocysteine level during pre-
gnancy and to investigate the relationship between the plasma homocysteine concentrations and pregnancy outcomes.
Venous blood samples were drawn from 82 pregnant women who were grouped with gestational age, 1st trimester (n =
26), 2nd trimester (n = 27} and 3rd trimester (n = 29). The concentration of plasma homocysteine was analyzed by
HPLC, and pregnancy outcomes including gestational length, maternal weight gain, infant birth weight, and Apgar
score were collected with the medical records of the pregnant women. The levels of plasma homocysteine of the
pregnant women at the Ist, 2nd, and 3rd trimester were 5.7 £ 3.7 g mol/L, 5.6 = 4.1 #mol/L and 7.0 £ 4.5 gz mol/L,
respectively, which had not showed any significant difference. The result of this study showed that in case of the
pregnant women at the 1st trimester, the maternal plasma homocysteine level of the pregnant women whose gestational
length was less than 38 weeks was significantly high (p < 0.01) compared to that of the pregnants whose gestational
length was more than 38 weeks. And also, the level of homocysteine of the pregnant women at the 2nd trimester was
significantly low when the maternal weight gain was high (p < 0.05). These findings suggest that maternal plasma
homocysteine level at early stage of gestation will be a predicter of gestational length and maternal weight gain.
(Korean J Community Nutrition 9(4) : 483~490, 2004)
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Table 1. Operationa! conditions of HPLC for the determination
of homocysteine

Instrument Waters 2690 Seperations Module
Hewlett Packard Vectra 500 series
Millennium 2010 LC (version 2.15.01)
Column Supelcosil LC-18, 25 cm X 4.6 mm, 5 m
(Sigma-Aldrich Co. USA)
Detector Waters 474 Scanning Fluorescence
A Ex 380 mm,
A Ex 395 mm,
Mobil phase 0.TM KH2PO4 : CH3CN=24: 1 (pH 2.5)
Flow rate 0.8 mbL/min
Run time 10 min
Injection volum 20 «L
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Al 7], 7] 2 F7o) s|Fsk= YAIREe] YA} Table 3. Levels of plasma homocysteine of the subjects
&l Hol AL Table 20 AABIQC) 2z 188 olax Trimester Homocysteine (zmol/L)
Zo] BFE AP 28~3042 SARI e, B AAlA A ist (n=26) 577 + 3.74" (209 - 16.63)
4 42 e sl - eme i 0 T i 0o
o ARl Aot Atk wepd dAs] A B A i (h-s2) 614+ 408 (0.67 - 19.46)
AFAEBMD & 27] QA 20.8, F71 JAIFE 21.2 1) Mean = SD. (range)
Table 2. Clinical characteristics of the subjects

Trimester
Total (n=82)
1st (n=26) 2nd (n=27) 3rd (n=29)

Age (yrs) 288+ 24" 202+ 29 203+ 27 202+ 27
Height (cm) 1617 £ 43 1616 £ 54 1621 = 49 161.7 = 48
Pre-pregnancy weight (kg) 541 + 6.3 554+ 7.5 832+ 62 548 £ 6.9
Pre-pregnant BMI (kg/m®) 208+ 24 212+ 27 202+ 20 208 = 25
Blood pressure (mmHg)

Systoic BP 121.3 £13.8 116.1 = 13.8 117.9 =162 1189 £ 13.2

Diastolic BP 728 £11.6 69.3 £ 144 68.7 £ 105 704 =132
Hemoglobin*** (g/dL) 125+ 0.8° 1.3+ 10° Mn4ax 10° N5+ 1.1
Hematocrit** (%) 363+ 2.3° 344+ 27° 342+ 27° 347+ 28
White blood cell (x 10°/L) 89+ 21 Q7+ 21 92+ 2.1 Q6+ 22
Red blood cell* (X 10°/ zL) 40+ 03° 38+ 02° 38+ 02° 39+ 03
Platelet (x 10°/L) 229.3 £ 69.5 2563.9 + 59.2 239.4 = 59.8 248.8 + 62.9

1) Mean = SD.

a,b.c: Values with the same letter are not significantly different among the three groups (+: p <0.05, #+: p <0.01, #**: p <0.001)
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Andersson 53 Walker 5(1999) 8] B¢} FAF51S
o, F, T dalFaM E39E vEE ol AR
o} okt & Ao vehdith

Ahn 5(2002) 0] ¢2vtet L el S4% 3
FEA2ER BEE 6.7~17.8 pmol/Le WZ, BF
124 p¢mol/LE RISIGT, 7107 oS tWdor 54
3 TRAIZERl F58 B 5YojAo] 7.4~8.0 «mol/L
(Dierkes 5 1998), vIF(Gerhard £ 1999) % vd@=
A Brouwer 5 19992 A-¢ 27 7.6~8.32 ¢#mol/L
¢ 104 pmol/LTh 2 AFdIA 3 3 RAAH
QA FEE 717 AAelM Bud 5 Bohs wsith

PA7] FF FF TRAAEHR] 70 HIE AWE A
Fof 2w, g sTAAHRIE dAl A 1/3 714 T4
7] Akl QA1 A 2/3 7] EF AA ol HH, JAl
71l ozt Ad5Ele] A 1/3 719] &) olEun ¥

Mt o2

an}

fr o

)

3R

I~

=

Table 4. Pregnancy outcomes of the subjects

(Cikot & 2001). ¥4l F9 olast 4 TRAXHQA
9] Wishs O lo] #HAAE kot 7 71A
o2& A, At FukEl AbeA AAgel ) EA, 8
599 Zrkel BEE A A AlA, eofel] Slg
BEAIAEHRIY E5F & F Y (Wakker 5 1999). Elo}
= IRAAHQAE HEleWoR A3 A Ay} whds
Ast gd o) ol8+ o HATL Steegers—
Theunissen 5(1997) 9] A7+ 941 7] AYES 37
AZHRQ o] BAY ARt} WokFos 75k vl
Hod £E& g itk Ae B8l HolxAdAN
BEAZHRS A ALt wls EdskE S-S AAE
Stk T3 Malinow §(1998) AldiE F9z Hwe] 3
BEAIAER! 7 vlug A9, A9 AdE ] 3L
Bl FEo] FAaFo] &g IEsE, ol Hopt
T RA2HQE o] 83t USE oJush= Aolth

#HZ Kim (2004)& L4171 2412) 47 Aga Qi
HIE}R] Bgs} Bpo) FXeEl7E 25 B o] F 299
AeAgoz Adle] PA F IRAAHR FFo)] A5
T ke A& HAFSITL

3. 9% IQNALAHQI FTo MY 4Ry

A1z QA F AF F71E A9 89y, 244
AF, AAote} A3, Apgar A5 T2 PAEAE Table 4

Trimester
Total (n=82)
1st (n=26) 2nd (n=27) 3rd (n=29)
Maternal

Gestational age 389+ 14" 395+ 10 391+ 15 %1+ 14
Weight gain 128+ 3.2 136 30 141+t 33 133+ 29
Morming sickness

Yes 22 (84.6)7 24 (88.9) 21 (72.4) 67(81.7)

No 4 (15.4) 341D 8 (27.6) 15(18.3)
Anemia

Hb <11 g/dL Het < 33% 1038 9 (33.3) 7 (24.1) 17 (20.7)

Hb>11 g/dL Het > 33% 26 (96.2) 18 (66.7) 22 (75.9) 65 (79.3)
Delivery type

Varginal 17 (65.4) 17 (63.0) 18 (62.1) 52 (63.4)

Cesarean section 9 (34.6) 10 (37.0) 11 @37.9 30 (36.6)

Infantal

Sex

Male 8 (30.8) 13 (48.1) 16 (65.2) 37 (45.1)

Female 18 (69.2) 14 (51.9) 13 (44.8) 45 (54.9)
Birth weight* 3136.9 + 462.3° 3511.9 + 395.0° 3303.0 + 358.6% 3350.7 + 389.5
Apgar score (1 min) 86+ 04 87+ 05 83+ 08 85+ 07

1) Mean £ S.D.. 2) Number of subjects (%)

a,b: Values with the same letter are not significantly different among the three groups (x: p <0.05)
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ATt B Ae)7izhe 39.1 + 1.4 F2 vz
Fgon ME F71ERS 13.3 £ 2.9 kg2 YAl A BMI
7F AR AR A AF S71F 11.5~16.0 kg ¥
9 (Institute of Medicine 1990) o) £3}3ich.
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AAl 7)o SAE G SRAIAHR FEE= Ae7|7h
o] 38F uj7td o} 9.43 gmol/L, 38~40F vt wj 7
23 407 o] o} 247t 4,52 pmol/L® 5.56 pmol/L
Z 744 (p <0.05)Q! Al7t U3, YA F718 3714
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E dEE Aolg HolA sttt B ATAT oAl 27
o]l g7 FRAAHR 5t w29 A 7|ho] &L A
07 Y, 4 2ol 8 RAAHR FEE AE)
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ERA] eigton) dal F7) AR E AlE Sl
11 kg v]9+d W) 9.34 xmol/L, 11~14 kg v]9Hd 9 4.06
pmol/L, 14 kg o14Y o) 587 pgmol/LZE AF F71=k
o] 11 kg v|grd wf2} 11 kg ©]4dQ1 Afolts SRAIAH
el FEE FAAADP<0.05) 2IE Kok

dal 27] dARe] " FTEAXAEHR FEE Ao}
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Table 5. Plasma homocysteine levels according to pregnancy outcomes of the subjects

Homocysteine (#mol/L)
st (n=26) 2nd (n=27) 3rd (n=29)
<38 9.43 + 529" 3.46 + 0.83 539 £ 2.75
Gestational length 38 < x <40 452 +2.11° 631 = 484 6.86 + 3.97
(wks) > 40 556 * 1.56° 518 + 3.63 7.46 + 5.70
p-value 0.008 0.612 0.705
<1 4,96 + 3.82 9.34 + 2.26° 3.66 £ 229
11< xX<K14 520 £ 2.69 406 + 2.73° 8.15 £ 545
Weight gain (kg) o
=14 7.42 + 3.87 587 + 5.52 6.24 = 3.36
p-value 0.293 0.048 0.241
<3200 7.02 £4.68 4.04 = 0.00 7.57 + 532
. . 3200 = x <3500 5.81 £ 232 598 £ 4.62 557 £ 3.77
Birth weight (Q)
= 3500 3.57 £ 0.96 526 +3.78 709 £ 3.76
p-value 0.198 0.901 0.569
Yes 597 £ 3.84 5.72 = 4.25 758 +4.76
Morning sickness No 5.44 + 0.87 500 = 4.34 488 +3.04
p-value 0.569 0.759 0.089
Hb < 11g/dL Hct < 33% 6.39 + 0.00 7.48 =475 701 £3.79
Anemia Hb > 11g/dL, Het> 33% 5.87 + 3.61 472 + 3.67 677 £ 4.74
p-value 0.888 0.1563 0.866
<8 6.19 = 532 451 £ 3.89 7.59 = 3.41
Apgar score (1 min)  >8 574 = 2.30 6.04 + 4.31 6.21 £ 521
p-value 0.812 0.379 0.387

1) Mean = SD.

a.b: Values with the same letter are not significantly different among the three groups
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okt QARE 24z 574 pmol/L$} 6.21 #mol/LE,
FrolHFo)x) = gkoy), Apgar X4 8 w|gke] AAdels Erlk
3 A R ¥ ZEAAHR FEE RAh

258 B TEAZERIC] AR AT AF LRl
g AL 2HHNE QAE] g, A FHE &
A2EIQle] ARRFAS, AL, AAFol EAL AT &4,
w7 v, 84 A T 22 AeE Ags #
go] Sk AL #2e] doloh PalRe g SRAA
B|Q) o] PAlAo] nX)& o] FEAAHQI A
o 2l3t dA7)s Folz) kel FHAse} S-S L
A7 AR (Chambers 5 2002 & De Falco 5 2000)
& v B JFEFe] g Bge® DNA 34 2
gH(Picciano 2000) o.% 13l MEZF217) glo} g7 F
A JEE vXE RAAA o B BEHA ok 1
IEAAHRIAS T AW HoMdR Adnke] A
&l 2507 A3 Burke 5 1992), CAS Wo|z2 ¢
3 A IEAAHR F5E 7H S35 oAA Hojd
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Bruke 5(1992)& #kg Ul oA A} 3.3 RAIAH
JQ¥FHe] #HAE LA X3 vk, 7] At °)
ORPHETS] AL HAsIoItE Wouters 5(1993) &
ITEALHRIESH 34 A B3RS HSL
2 Ru3G o5 AIRAIAHRIEZOR Q)

d e A EE] A8 gEe e 5
9] 7] &4 4 o} 54d0] 9 Relgh= 7Md S AA
et At G ol TRAAEHRIY 23 HolsAd A
TolA4 15 gmol/L o)3e] LS BAAEJEF A 75%
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PR Ae BANRAFTE oA HI, o2 wHEH
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A A E otz shglt

€ QAT A B A%, AT L QA A AFE A
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20.8 kg/m*E 25 A4 At

PR $27)9} 7)) B U 242 120 mmHg
Uieje}l 70 mmHg AEE Aol dEzzwe 4
7+ EEE A7 125 g/dl, 11.3 g/dl D 114 g/dl 08
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