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Pregnancy Outcomes in Relation to Plasma TRAP Concentration of
Maternal and Umbilical Cord

Ahn, Hong Seok®
Department of Food and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

ABSTRACT

The purpose of this study was to analyze the intake of antioxidant vitamins and plasma TRAP concentrations of 60
maternal-infant pairs (30 in normal term delivery group, NT; 30 in preterm group, PT). We also investigated the re-
lationship between plasma TRAP levels of maternal-umbilical cord blood and pregnancy outcomes. Mean energy intakes
of NT and PT pregnant women were 93.2% and 85.4% and their protein intakes were 113.3% and 110.9% of the
recommended dietary allowance (RDA), respectively. The vitamin A intakes of NT and PT pregnant women were 559.7
RE and 497.8 RE, which were less’than RDA. While the vitamin E and C intakes of both NT and PT pregnant women
were more than RDA. The maternal plasma TRAP level of PT was 1.41 mmol/l and that of NT was 1.50 mmol/l, which
was significantly higher than TRAP level of PT (p <0.05). The umblical cord plasma TRAP levels of NT and PT were
1.44 mmol/l and 1.23 mmol/l, which indicates the significant difference between those two groups (p <0.001). In case
of comparing the TRAP level of maternal and umbilical cord blood, there was no significant difference in NT pregnant
women, however, in PT group maternal the TRAP level significant higher than that of umbilical cord (p <0.001). The
length of gestation and plasma TRAP level of maternal and umbilical cord showed a positive correlation. However, other
parameters of pregnancy outcomes such as birth weight, weight gain, and Apgar score were not affected by the plasma
TRAP levels. Based on these results, preterm infants could have a risk of oxidative stress because of low plasma TRAP
level. (Korean J Nutrition 37(9): 817 ~824, 2004)

KEY WORDS : TRAP (Total radical trapping antioxidant potential) , pregnancy outcome, maternal, umbilical cord.
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AZsIAck A Qo) W 2A D A A TRAP 12253 + 14.17 mmHg, 75.17 + 10.37 mmHg$} 118.
552 vl ANOVASH Turkeyd) #PHoZ #2923 73 + 16.68 mmHg, 73.13 = 15.32 mmHg® 2 PTH
zto} 9 AREATZ AAEST AAoke] EA Al AT o] A WRoy F T EF H3AR] BHASY. NTEH
A D AP TRAP 5948 vlas Aej7)te] o  PTFA FAME Hb 52 IU - gl Rud 101~
Ui eolg AAS & FRAF A n3s Aesigey,. 122 g/digd AR, B9 A v Hb 52 Al
AT Y= 105~11.5 g/d? 25 $AISICh Het %
i A T X3 FFA A0 QARP A ZANE 342 +
3.2%, 34.8 + 3.7%S} SAFEFICH
1. QNE9} Agor] NN ER WYL= NTE 101 X 109/L, PTF 9.4 X 109/LE
£ AT AL Aol I AL Table 1 5 27 AYEAK9E, AE+E NT, PTT 42 4.3 X
7 2t 106/, 3.9 X 106/ 1, 2% = 252.3 X 109/L, 248.
1 QPAR (NT) & 277|948 (PT)EY Hd 9%, 9 X 109/LE F 1§ EF F4H4sct
oAl A BMIE= z+z 229.53 + 2574 30.632 + 3.504, 2 SNBHIERIT 2 AN MAR)
20.66 + 2.07 kg/m’ © 20.84 *+ 250 kg/m'Z & T T 12 ojorsg} SAIENIETIS] MAZE Table 2
= ntl e 2T abie
FARSE eEo|glon, 2% el Tk o ANFAT
B FA7IS NN RUE NTTHPTE 20\ rgat pre) 19 92 o4 49132 242 2180
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Table 1. Clinical characteristics of the subjects” .
NT (n = 30) PT (n = 30) Total (n =60)

Age (yrs) 2953+ 257" 3063 + 3.50 30.08 = 3.09
Height (cm) 160.10 = 4.50 160.26 =+ 3.91 160.68 = 4.20
Pre-BMI (kg/m® 20.66 = 2.07 2084 + 250 2075+ 228
Blood pressure (mmHg)
Systolic 122.53 + 14.17 118.73 + 16.68 120.63 = 15.46
Diastolic 7517 = 10.37 73.13 = 1532 . 7415 £ 13.01
Hb (g/dh 1205+ 1.25 11.69 £ 1.31 11.87 £ 129
Hct (%) 3601 = 3.48 3584+ 3.10 3592 + 327
WBC (x10°/L 1007 = 23 935+ 24 971+ 24
RBC (X 10°% 1) 427 14 389+ 04 408+ 1.0
Platelet (x10°/L) 25230 + 520 248.83 + 56.1 250.57 + 54.1
" Mean + SD
*: None of the values are significantly difference
Table 2. Dietary intake of major nutrients and antioxidant vitamins
NT (n = 30) PT (n = 30) Total (n = 60)
Energy (kcal) 2189.54 + 573.98" 2007.67 £ 588.47 2098.61 + 583.58
(932 = 24.6) (854 + 25.1)
Protein (g) 79.29 + 2550 7203+ 2382 75.66 £ 2474
(113.3 = 36.48) 1029 = 33.6
Fat (Q) 4788 =+ 21.06 4079 £ 18.99 4334 £ 20.20
Carbohydrate (g) 349.97 + 90.44 335.79 + 112.96 342,88 + 101.70
Ficer(p 72+ 713 i 1098 + §.30 1135+ 7.68
Vitamin A (R.E) 400.24 £ 211.94 316.86 £ 175.11 363.05 + 198.29
B2 = 277 396 = 31.9)
B-carotene (¢ Q) 864.29 + 674.61 889.65 + 1107.57 876.97 + 909.30
Vitamin E (mg) 627+ 515 7.78+ 10.00 702+ 793
(523 = 452) (648 + 50.3)
Vitamin C (mg) 142.10 = 104.05 156.66 £ 123.53 149,38 + 113.47
(1672 = 126.7) (1843 = 1335)

Y Mean = SD (% RDA)
NT: normal term delivery group, PT: preterm delivery group, *: significantly different between NT and PT at p<0.05
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54 + 573.98 kcal®} 2007.67 + 588.47 kcal® Bk
9] 93.17% 9} 85.43%°)th. Park®} Ahn?'o] &3]
oA ZANS g7\ ERkr e 2\ENkre] 9% A B
£ oA w3k E HFsRe NTo] 79.29 + 25.50
g, PTT0] 72.03 + 23.82 g & FF3l {23 F

ol7} IR (p < 0.05) 47 A= 113.27%$} 102,

90%E FzaAo. NF AHE NTTolA 47.88 +
21.06 g, PTTA 40.79 + 18.99 g©3 NTZo| tha
B kS Ao A dBH)E 18~20%E HERG
o} A AHFS NTZF PTTo] 242t 349.97 + 90.44
g7 335.79 + 11296 g2 = % A3 I3 247} 63.9%
9} 66.9%F AAB] AAH oz B of JHAEH] 7
H)= v siichAo] AiaiE NTEe] 37 11.72 £
7.13 g3 PTo] 10.98 + 8.30 g2 A3slich

Aakshajelnl Z vleb A9 A3, NTEH PTE
o] Z}z} 409.24 + 211.94 RES} 316.86 = 175.11 RE
ZNTTFo] o B2 && AA% Aoz JYeioy F #
9% A 51.15%%) 39.6%% ¢ Ak g -
7128 MBS NTIH PTTo] 242 864.29 + 674.61
©g¥ 889.65 + 1107.57 pgE PTFIA 1] B2 &
AHE Aog Jeidoy, p-7t28 HHBLE APt
2 2E &+ AR vE EY AR 3 50%
2 J3lehs G $F02 NT) 6.27 £ 512 mg, PT
0] 7.78 + 10.00 mgl E FAFEQIt). el E A¥%
of tigt Ful AT unlgl AAelct & Aol e}
¢ HEl B9 AF 2 A Adrizke AleA
23t 2k 3 ZARAM o E BALE s A
o2 AZhEch HlElR C AF%e 7 EF 3L ¥
A Z38Hch NTES 142.10 + 104.05 mgo s A%
2] 167.18%°) 3lZ= U, PTFE 156.66 = 123.53
mgO g PR 184.31 % Ttk

gt vleRle] AF AHE AEE A7, FEY AF
o o] E0I9)& nlell As} vlElR Ex ¥E31A] A5
gom BE Cx ARF ol & 4A 758 29
FRct o)z, YA Foll R JAR-Eo| HU} o)

£ Azske B3] ¥71 e AgEidn.

3. DAt {dot NEJES| TRAP &%

NTI# PT#S BA9}h Ao} AcfEgelx] 2438 TR-
AP 5 Table 33} Zth

NTT# PTT 2419 TRAP 5= 242 1.50 + 0.18
mM, 1.41 £ 0.10 mMZ NTF 2ZAGN fozoz
%t (p < 0.05). o) Miller 5 o} u|Zolx 39~41

==

Table 3. Plasma TRAP level of matemal and umbilical cord in NT

and PT (unit: mmol/ £)
NT (n = 30) PT (n=30) Total (n = 60)

Maternat 1.50 £0.18""  1.41 +0.10 1.46 + 0.15
1.27-1.92) (1.19-1.59)

Umbilical cord  1.44 £ 0.3 123+ 0.14 1.34 £ 0.26

_________________ Q181700 ©99-1I9 .

p-value 0.42 0.0001

" Mean * SD (range of level)

NT: Normal term delivery group, PT: Preferm delivery group

=, xxx: Significantly different between NT and PT at p<0.05, p<
0.001, respectively
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o] AETE AR el 25~2952] 28T ARE tiy

& Aol AAEE 1.41 mM, 1.25 mM} v 28 )
FFolt), T ATEE Lee $70] ¥ oo u}
dE o] G4 TRAP 5% 7oA, zradEatzl #1420
9kA] 242} 1.58 mmol/ £, 1.56 mmol/ L8 A A3, &
T} AR A9E eIt =3 Kim $20] 34
ok AbEs} v Zo|getntd R 2R AARE o
o2 ABTS9 #AKH B2l ABAP (2.2’ azobis—2—
amidinopropane) & ©]&% U TRAP ¥&=olN 47}
0.62 = 0.03 mM, 0.46 + 0.18 mME BWdh} glon},
ol Ul TRAP 552 849 sxshs thi Ao)g
Baic) whd, v A4 A 1.46 mmol/ 47}t B
19 v} glom® 7 2] Rice—Evans £'70] 1.32~1.60
mmol/ 45 A% 4309 % TRAPFEE A% &
Pk Euel dut 4l o8 B, B AT didRiR
o} w2 gke) 1.22 mmol/ 47} B ¥ u} QIck®

NTZ# PTT Alidel TRAP 55+ 144 = 0.31
mmol/¢, 1.23 + 0.14 mmol/ L2 NTZ AhdN #9
AHog & FEE BT (p < 0.001). o) Miller
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% ov}, Lindeman 5%70] Uldt=o] whrlojellA B gk
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ozl 7t elojt Aok 2A9 g R &

ME2E @3] HakdA, B2 e A71e 40=

el A3k ol Al =28 SAbRT)e A &

e BE AY, FF o] ARl i edler F
‘/FE (})sl‘;]_'g.lg)

NTTY EA Adlele BEAAA o g%ou
T Zol7k YA vl PTTY BAg Ahd el
T 29 8% TRAP 557t AlchEel visf foHos
(p<0.0001) A vebstt

4. QMo BA) Q1 MO MO TRAP FE9e] A

NT 2 PT AbR.9} AAjote] JAATE Table 44
H] 23131

NTZ# PTFS] H 717k 2424 39.00 + 1.08,
35.13 £ 1.81 F2 {AQ o7t A oH, AF57t
£ F O8] Akt 4 121 ket 11.5 keoliek ¢
o oRE Ay NTE AHRE 56.7% (179), PTT

AR E 86.7% (26%) E PTZAA RS o] A3
onj EutEe]] ZANTT AHEE &0 93 Eulo] |

Table 4. Pregnancy outcomes of the subjects
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geld &), PTES 159 (50%)°] A2/ g §
ZAoz Yepdrl Buka] 500 ml ol £33 ¥ it
A= NTEH PTEA 2442 19 (3.3%), 1398 (43.3%)
°2 PTolA AFErleeol 2 Bato] gk A
A3k

AAgole] e dolrl NT @ PT 2894 2 40%
(127), 63.3% (199)olA ERAFTL q7iof, FAlo}
7} 242} 3297.2 g, 2513.2 g2 #93 (p < 0.001) zlo]
g Hlon Aol A7} AEE 7l Apgar A
= 158Y o 9r]ote}l FAlolelM 2z} 8.7 8.1% wHY)
o7l foF oz E}keH (p <0.001), 5¥Y # F4gk
& w7jo} 9.7, ZAko} 897 18w} vlIX &2 whrlo}
AMA SF o8 EUdtt (p < 0.001). B AFoN 2AM
FAlo}e] 18 Apgar A BXEES H1 630] 19, 78]
590l YA 24W& 8~9H o7 ZAlole] A$ow
Apgar AFE 4Ed At 28y} Chung 579
Ao ME 245 9] ARG © Ao} F 37.5% T
= 9o] 1% Apgar A7 73 vivte g etk 1
Hy B Apodes FT EF 7o Az gt
JEE Ak B3], Apgar XSG RAatore] A9 &% 0
A HE 277882 dEAAEH, Ak &dog 9l

Mo-% R0 @) @¥o) IRQ 2A} 5 1#6) S9% Apgar
Mother -
e . AL ER O A== gl © 9}
Gestational length (wks)  39.00 + 1.08" 35.13 £ 1.8] Je 5~62% WAl 2 vl 3l
(37— 41)? (31 - 36) T OED AAT AR AfolE B AEY)
Weight gain (kg) 12.06 = S.ZO 11.57 £ 4.40 74 24 A=3 22 AidEe] TRAP £5E B]1sl]
Morning sickness (%) 17 (66.7) 26 (86.7) -
ing Table 591 AAIBFAT
No 13 (43.3) 4 (13.3)
Yes 17.(86.7) 26 (86.7) Table 5. Relationships between gestational age, birth weight and
Intrapartum hemorrhage plasma levels of TRAP on the maternadl, umbitical cord
<500 29 (96.7) 17 (56.7) (unit; mmol/ )
Maternal Umbilical cord
>500 1(3. 13 (43.
. |.50 - (3.3) (43.3) (= &0) = 60)
e\/lve'ry TTpe 29 (96.7) 15 (50) Gestational age
agna , ' X<35 (n=7) 146 £ 000"  1.14 + 0.09°
Cesarean section 1(33) 15 (80) . o
35 <x<37 (n=23) 1.41 £ 0.10 126 £ 0.15
Neonate b
Sex 37 < x<40 (22) 148 £ 0.16 141 £ 0.18°
< = + C + C
Mdle 12 (40.0) 19 (63.33) JB=xtn=8 .15%x02 142008
Fernale 18 (60.0) 11 (36.67) p-value 004 0.0001
Birth weight (@) 3297.2 £ 40117 2549.5 + 514.7 Birthweight
(2560 ~ 4325) (1720 - 3290) x <2500 (n = 12) 1.41 £0.12 1.16 + 0.08
Apgar score 2500 < X< 3000 (n = 19) 1.45 +0.14 1.40 = 0.41
1 min 8.73 £ 045" 8.07 + 082 3000 <X<3500 (n=21) 149+ 0.8 135+ 0.15
8-9) 6-9
< = + +
5 min. 073+ 052"  893+079 . 3500=<Xtn=8 14010 = 142+043
8- 10) 7-10) p-value 0.53 0.07
"Mean + SD, ? Range, ¥ Nurmber of subject (%) ¥ Mean + SD

NT: normal term delivery group, PT: preterm delivery group
*, #x, +xx0 Significantly different at p <0.05 and p <0.001, respe-
ctively

a, b, ¢t Values with the different letter are significantly different
among the 3 groups af p<0.05
Al values are adjusted with gestational age
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Ae)7|1zrE 2Aeh Ajge] BH4EF TRAP ¥58 4
Wb 249 A% 355 u)gt 2EIA 1.46 mmol/l, 35
F ol 37509k 1504 1.41 mmol/l, 37 o)F 40
Fo)gk 2§04 1.48 mmol/l, 405 °)%¢ 1§ 1.56
mmol/IE 2o}, Aej7|7te] AFHY, o8 FES 1974
o2 ZE5Y (p < 0.05). AEe] 3¢, ARG A
7170 o st 7994 #84 (p < 0.00D)& RoFH
t}. &, 355 ujgkaEelA 1.14 mmol/l, 355 o)A 37F
Rt 152 1.26 mmol/l, 37521 405 v|qt Z1§llA
1.41 mmol/l, 40F °)% 1A 1.42 mmol1& RATH
ol, At Fibsksa Aei7IZI el &< JAAEE Al
Al Samuel 52 A7 AX3H= AFelt), 244 of
713A%F3 3 TRAP ol AE7|tel gk 28] A3
#AAo] A,

o}719] AF& BAE NS TRAP wEsh= FH3 1,
AN B¢ A AFo] 37185 F TRAP 5%
Z7Vsl= Z33kolgitt. 2eu Miller 92 484 Ao}
AeE AUge] aksteol F3e werhy AAG vl
Pl

AAl I glot= SAA] TAAQ A9 B0 935 A
318 ~E A diujsly] A3 9 2 F Roh o g
< A JUAE BAZTE Agdol F7H A3}
& AN, AR E Ao} AFAE BE g
T EEA ok F, FA4A Aok AEu 74 (45~50
mmHg) Bt} 5ol & 1akad] 2pgel 87 (200~
210 mmHg) & 83t =), oo dAsks Aty 3
79 F7tE AEYAE TAEHT, 0|28 free radical
o] F7}sict?

18y, BA9) Fatskso] RE3EAY A1) e
34, AR A AAEE AR AEHAS iR
Faslgo] FAAaHe] AkFE, Il FEF DL WS =
NASS 22 Ao] FUETE PPy, kol B
AZHE FEFe] FAbshsS AGHA] K3t el
o3t FAbsl WolAAlE Za EAskE R, $7ke ROS
(Ao A%t sghE) ol g3 Fatshso] ZAsHA =
o], A= prooxidant$} antioxidant 7tell @&Ho| 7ojAA
A “oxygen free radical’ & QI13+3EITASETE, H A
8, 713 RN, vl e, AW AEF
B A7) Ao] GA TAYSHA Frpienorne

A7) AHE 7E AlAolellA B4 0.90 mmol/Le] W
< TRAP %7} B 9l1, Samuel $70]| »|=¢] 32
F o]8} FAIIFME 0.93 mmol/LY W FEE
B3l o8, Schenzinge $%¢) 355 ol3te] FAlo}o

A 718X A7l wAEol Fota R o Var-
sila $°7% 327 13t ZAMolellM £& A7) el
e APTES R v Qitk O ek oy Agd
ol Aef7]7ke] 2 Aoyt Aot} Akar] A
o x&d H¥o] wrhy RusEE®

ARS] BLoE AFAF YR AA 0.76 mmol/L
9 w& TRAP %7t Bud wh 3lon? A8z &
Abet - YAINoIA free radical®] F7Hs FAstE
o] 7t #EE)E Sink®

2% o BE

B AFE A 2l S FEEY ATl Ak
g o, B9 o3l AR 60 (3R, NT 30
D Z718REE, PT 30%) 3 259 AlelE gito g 7
A 2D Ao TRAP ¥52 =4sl1, 8 % TRAP
FEs dAd e e ARt

1) =78t AR el Z271ERt AbR S HFda% e Ztz
295418 30.641 RoH, YaAA AL wjEg
Ar7} 53.8 kgoll 161.1 cm, 27183k AR5} 535 kgoll
160.7 cmZ H|&33 o Gald BMIE 242} 20.6% 20.8
2 A slel &3igich A7k v1Eekro] 39.00 +
1.08%, 27189kt 35.13 + 1.81F%ch

2) FAIHIER Fota TS A9 A3, vE A
o AHHS wy|Ew ARrl 559.7RE, Z7|ERE At}
497 8REZ @%e] n]g=ict HlER] Eo] AHZE 1t
7)89 AFR 7} 12,7 mg, 27189 AFR7} 14.2 mgE 3%
2 2Aslg oo vel C+= 22} 167 mg, 171 mg®
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