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B BRI E, S ) X R IO i R R I, R £
54 (polycyclic aromatic hydrocarbons, PAHs) % 8&XJ IEHRE: J L, 454
PAHs BT 1 B IR 2 261 70 M, DNASR &6 h5, IEPAHS 2 F& Xt ) L fgt
R a5

5% AT R 1106 G120 RAT W GORE, DL T ARIR S8R 200 3
09 L W YR 45 R K s . SR B AOAH % A B 1S (gas chromatograph-mass
spectrometer, GC-MS) FHARMIE 206 121040 FAK ML 2 ) L7 i PAHs
S MR A G EE RN - BRI B K E 2 & (polymerase chain
reaction-restriction fragment length polymorphism, PCR-RFLP) A 4>#1 PAHs 1
UL K 0 i (. 25 P450 A fLEE 1A1 (Cytochrome P450 monooxygenase 1Al,
CYPIAL1) FIAMEH Ik-S-HF4H (glutathione-S-transferase, GST) &M N
i long amplicon-quantitative polymerase chain reaction (LA-QPCR) ] DNA #5
13, CALGr BT 2 34 05 s 2 0 b iR 465 ) RO B T

g3

1. 1106 Bl BRI FEA IR RS R & BERMAE R BN RIEGRES R R AR N
9.41%, A E 3Ny 1.90%, &H/MFEILKAERN 1.45%, BERILKAERN
2.80%, BENEIEREFERN 1.27%.

2 KW T bk O S R A J LB LE 16 B PAHS, AR H A 13
P PAHs . BF 2R I35 1 PAHs & & ¥y 2 858 19 M ¢ M [ 2K JIF (b) % &

(Benzo(b)fluoranthene, BbF) [k, FR)Ef% (Acenaphthylene, Ace) 4k, H'E
PAHs 7F it 7 L HH f) 25 S v T BESEFR Ik L. BhAh, PAH ANEF7E 22 A Bk i id 2
WA LB L, FAEAS RAEGRES R 10 2 &2 U] 2 5 T IE % 45 )5 [J# ( Chrysene,
Chr). #3f(a)tt (Benzo(a)pyrene, BaP) [34H.

3. KW T AR LI R EROD Al GST HOiEE, KIL GST iGME4H 5%

(Fluorene, Flu). #Jf (a) ¥ [Benzo(a)anthracene, BaAlPiFh PAH [ & £ 1EAH
5, 1M EROD 5 BaA RIEAHIK. EROD F1 GST ¥ 1t 5 A7 75 AR 5 I IEAH 1t
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(r=0.571, P<0.001).

4. KT AL CYPLIAL Mspl f GSTP1 R L& . #Hi4 )L CYPIAIMsp
[ 2654 (val/val) HjEH (Ace) . % (Flu) . ¥ (Anthracene, Ant) .
B (Flouranthene, FluA) PUFh PAHs K 5B Ai & UM LL, AR M &
(P<0.001), Ji& (Acenaphthene, Acp) W52 ZF ML (P<0.001) HA4 PAHs 41
FJCREWZER . H4 )L GSTP1 =MEEE A ATA PAHs AR EHZE R .

5K T H A= JL DNA #5475 - DNA #5145 2 5 5387 2E ) LB I 7 )& ( Acenaphthene,
Acp) HEEIFMIKE (r=0.25, P<0.00D). J-H, SEFERE /MR, AR
RZE SR R AE )L DNA #8 C 2 BI A FIFEBE (445, A REEURSE . BN A k&
ERILGERE EHL R EREEEZR (P0.0D).

R GEUREE R 2057k REZ SN DNA #if)



Abstract

Abstract

Objective  In order to investigate the effect of polycyclic aromatic
hydrocarbons (PAHs) exposure on pregnancy outcomes, a questionnaire survey and
the level of PAHs in serum of pregnant women and cord blood of newborn were
analysis. To elucidate the mechanisms of PAHs exposure on pregnancy outcomes, the
metabolic enzyme activity, gene polymorphism, and DNA damage were detected.

Methods Using a questionnaire survey to collect epidemiological data of
pregnant women. We examined PAHs concentrations in maternal and newborn cord
serum by using gas chromatograph-mass spectrometer (GC-MS); and examined
metabolism enzyme gene polymorphism by polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP); and examined DNA damage by using
LA-QPCR.

Results

1. The results of 1106 paired samples of maternal and child epidemiological data:
the rate of adverse pregnancy outcomes is 9.41%, while 1.90% rate of preterm birth,
1.45% rate of small-for-date, 2.80% rate of great children and 1.27% rate of
intrauterine distressthe.

2. Only 13 kinds could be detected [Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene,
Benzo(g,h,i) perylene] were not detected] in the serum of maternal and neonatal
umbilical cord blood (n=206). In addition to Chr, the remaining 12 PAHs in mothers
and neonatal blood umbilical cord serum were correlated (P <0.05); cord blood levels
of various PAHs were higher than the blood content of the mother (except
Acenaphthene). There was significant difference between serum PAHs concentrations
(except Chrysene, Benzo(a)pyrene) in adverse pregnancy outcomes and the normal
pregnancy outcomes (P <0.05).

3. We determinated the activity of EROD and GST in newborns blood. We found
positive correlation between GST activity and 2 kinds of PAH concentrations
(Fluorene and Benzo(a)anthracene, p<0.05), and also found a strong positive correlation
between EROD activity and Acp concentration (r=0.25, P<0.001).

4. We determinated metabolism enzyme gene polymorphism. Compared with
wild-type (ile/ile), 4 kinds of PAH (Acenaphthylene, Fluorene, Anthracene and

Flouranthene) concentrations with pure mutant genotypes (val / val) of CYP1A1Msp I



Abstract

site were extremely significantly higher (P<0.001) while Acenaphthene was
significantly lower (P<0.001).

5. We determinated DNA damage in newborns. The results showed a positive
correlation between DNA lesions and Acenaphthene concentrations (r=0.25, P<0.001).
DNA lesions in adverse pregnancy outcomes was significantly higher than normal
pregnancy outcomes (P<0.01), except the small-for-date outcome (P=0.053, in proximity to

0.05).

Keywords. Pregnancy outcome; PAHs; Gene polymorphism; DNA damage
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ANRUEUREE S (adverse pregnancy outcomes) GLFEKHAZ/KE (low birth
weight, LBW). /= (preterm delivery). B N K HIiRZ% (intrauterine growth
retardation , TUGR). HAEH (birth defects)+ Jit7= (abortion) FIFEF= Cstillbirth)
2 (WABEREE, 2008). De Onis %5 (1998) Ziit 1 AERIEE NI 1995 4EH A
BRI UL, R 2 TAMHAE)UR TR AR E, Rl EE R LA
16% ;2 J& TR A AR . ARE 36 42 i) o M AR BRI 5k (Dolk 4%,
20100, NIHAEZR 1 Z%8)Lhal RO ™ E H AR G 3%~4%, RISEEEGES
10 Ji~15 Ji= s HAEGPE R 2 LA . #55 B S0 RAUE GRS, R AR Wk
1 (WHO, 1995),

R 1ZMWHO SEFRERNA RIEIRE /4R
Tab.1 Pregnancy outcome among countries participating in World Health Organization

collabor ative study

B RHAERE) BEANFE®%) 5% ZIETE (%)
RA] AR %E 6.3 9.7 7.2 1.6
H 4.2 9.4 7.5 3.1
BHE tLr 16.1 17.8 15.7 1.9
i 8.1 14.7 7.2 0.7
X] 3T 12.1 13.5 13.5 9.1
JER: ST 12.5 25.3 15.8 43
ElE 28.2 54.2 9.7 6.7
Bl Je it 10.5 19.8 18.5 33
FIR= 5.6 6. 6.2 0.6
¥4 11.6 26.1 8.2 11.4
i 1) 17.8 30.4 24.6 7.7
JevH /R 14.3 36.3 15.8 6.6
HrE2R 18.4 34.0 14.0 1.7
Z=|H 9.6 17.0 21.3 2.4
e [ 6.2 12.3 4.6 0.6
2% [H/CDC(Black) 10.6 11.2 16.6 1.4
% [#/CDC(Hispanic) 4.8 5.8 10.2 0.6
2% [#/CDC(White) 6.0 6.9 9.3 0.6
45 5.2 18.2 13.6 3.0




REREA RIEIRS R R ME S, 1988~1992 £ TAEMIH L 4 [F %4 1 3t
S E 5“7 B A SOGRE ChE ARG RN, HEERER: &
BT AE L A BB i R R 3N 99.62/ TTNIR, ARt —. RREERHIHY sk
R LVE RIS 80 J3~120 /I AR, £ ERReE AR NS 4~6% (B
2, 2009).,

B BRI Y5 G R 3R 1) ™ R, %t AR R N I T A H
W o 45 B T AR B R A ORI, 2005~2007 4E, 1T AR BB N 1 RN
NEZ550 181 4] (66.9/73) 261 i (76.3/75) 1397 #i (87.0/)5), RIF4F
T % . VF2 S RIS A 6 S E I OEIA L, 8B AR AN G SRR
S, G RTE A, WA TR AT A R RE

A DR T4 2 W ) CRr AR B 5 ) 0 ) LRI AR oy S 300 10 fide R AN
KBNS I S A o FRATTE R A4 EALAS R AR IR S ) TRy Ands ), T
2000 ¥R E A N DRI AN D S A T TERE S —, JF7T 2011 4
AT 1) e N BRI ] [ R 22 5 AL 2 B 3 T /N TUAE RLRIAN 2L A [H 5K
K AR AR AR K R LRI (2006--2020 45 )7, K5 1 AR i F 975 A2 il 4
NBURF AR H A

1.2 ERA RESREG ERYRE

WA RIEYRS 7, 2R ARG FEGHRER, —REERE, &
25%, —RWEIFEZ, & 10%, 1Kk 2 B s 14 R 3 A5 N FAH BAE 4R,
PR 2 AT AR A & 65% (2R, 2001)

VTSR U R B, MBS G2 R EN R LIRSS RN F 2R Z — (Bobak
&%, 2000; Dejmek %, 2000; Perera %5, 2005; Ghosh &, 2007; Ritz &, 2007).
W R BT LA

1 HEAE [, —SE. ZEAR)

—% bWk (carbon monoxide, CO) 1ENR 43S i5 eI FE R Ir 2 —,
R R . WEARIAI R R T CO, W TIIRILINASTEM (Ziaei, 2005).
FRRR 2 FEUE R, 220 O Z D RS H N ZEHT (sulfur dioxide,
SO,), R MAIEH ARG LA, PEFHGLNESEK RS, £250E
B LR B H K7 . Dugandzic 55 (20060 fEINEKMIAF TR, ZR k%
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SO, #ERERIEIN, KAEMBEKERNBERIE M, OR= 1.33( 95%Cl:
1.04~1.78).

2. &R (B, W5

H T PR3 HR B A FH B (R e K B ™ E e R 2 —, HEIRIE AT 1L
X RN SRR R LA A 58 H MAAS [R] F) R FEE AR 00 H AR SR b6 (1 F A
X% o B FEINBESRSZ BTG YR, A ) LA s 3 0 HE 2R o 8 5 gt 1 UG AR
K (Irgens, 1998).

3. R

BEE HIRL, NG TSR R TSR I AR, R S Geas i G AT
. XIfRAESE (2007) WHICRIL, ~F34EEE A A 10h DL I, {30 HUiX 45h
DA b, S8 (5 S ENHL. BB R, AR TG EE B e e 2 55 P S 25
A RER U B AR 1 fE G [N 2R . AR TR (2004) $R1E, AT N 28 (visual
display terminal, VDT) £l 2H e IR = H ARV KA F T w34 . Smith
& (1997 Wt ess, #&FET VDT mlgesl i AR%e R, B~ it
BWNREBES, dn Az fEkrt.

4. BRI R

A SCHRR B (Aguilar 55, 20100, JCIB A& S RIE & BESE MTHRN L5 A HLIE 7
BRI, ARG ARTCHN LI R AR o HELE IR0 F A A, FELLE
HEAL G, FLefe SERR R E Y S BUR ) LR AEM A E B (Wennborg,
2005). JZAEH A NSRG53, Hilid SRk S AR s A s N ) S5 28
5, HRERVER G SR A, WRIEMAR R 52 3 9 5 i A
PSRRI RERT R A T R ik T (IR ER S, 2008).

TEARZH FZEZD Y, FFAEANIG YY) (Persistent Organic Pollutants,
POPs) &% N A il FE 7 5 5 1) — SRR SR #

POPs fRTEFREE A MM . BrsoR IRt A Rk, Reld AR
(D RFAL HRT AR FGE SOE FH Y. POPs SHAEZSIREEAIA
PR R (V) 52 ) 2 R B S TR IR 2 — . P 2 3£ 48 (polycyclic aromatic
hydrocarbons, PAHs) A H & WL, g EE 5 N™ HPFEAEAIG Y
Z—. PAHs 72 NRERFRKINIAETG R MBUED I, SRAET =S B
AR, Je—RIZ AN BAS0E . SURMBEEERA “ =507 FFIEm
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