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Association of polymorphism in the cytochrome P450 (CYP)1A2
gene with preterm delivery
Joo Hee Jung, M.S., Hyun Sun Ko, M.D,, Yeon Hee Kim, M.D., Dong Joo Kim, M.D,,

Dong Eun Yang, M.S,, In Yang Park, M.D., Sa Jin Kim, M.D,,
Soo Pyung Kim, M.D., Jong Chul Shin, M.D,

Department of Obstetrics & Gynecology, College of Medicine, Catholic University of Korea, Seoul, Korea

Objective: To elucidate whether polymorphism of cytochrome 450 (CYP) 1A2 is associated with preterm delivery
caused by preterm labor and preterm premature rupture of membrane (PPROM) in Korean pregnant women.

Methods: From August 2002 to October 2003, we recruited 89 pregnant women who delivered before 37 weeks in
gestation. In 89 cases, there were 63 cases with preterm labor and 26 cases with PPROM. 264 preghant women who
delivered after 37 weeks in gestation served as controls. Maternal blood was collected and genomic DNA was extracted
from peripheral blood and the relevant genomic region was amplified using polymerase chain reaction (PCR). PCR
products were digested with the restriction enzyme, Apa 1. Data was analyzed by 2-tailed unpaired t test, ¥ test, odds
ratio with 95% confidence interval using SPSS 10.0.

Reults: In the control group, the proportions of CYPIA2*A/CYP1A2*A, CYP1A2*A/CYP1A2*C, and CYP1A2*C/
CYP1A2*C were 51%, 43%, and 6%, tespectively. The carrier rate of CYP1A2*C was significantly higher in preterm
labor group than in the control group (65% vs. 49%, p=0.015). The carrier rate of CYP1A2"C was significantly higher
in preterm premature rupture of membrane (PPROM) group than in the control group (69% vs. 49%, p=0.047). The
allelic frequency of CYP1A2*C was significantly higher in preterm labor group than in the control group (0.38 vs.
0.275, p=0.013). However, the allelic frequency of CYP1A2*C was not significantly higher in PPROM group than in
the control group (0.4 vs. 0.275, p=0.45).

Conclusion: These results suggest that CYP1A2*C may highly be associated with preterm labor and partly be
associated with preterm premature rupture of membrane.
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TOR o}ah, 375 n|qtof] FEuket £7]%1§ (preterm
labor) ZA} 63af] W Z7)oFatu}s> (preterm premature
rupture of membranes) $FA} 2645 74zt 27| AEL W
2o|m o Stk BE WS EDTA A%zt
A FEFe] 1.5 mL YAEZ o 271 & -20C Y=

2. Genomic DNA?Q] =&

At o] ol 200 ulE Proteinase KE *|2] & AccuPrep
® genomic DNA extraction kit (Bionneer, Korea)S AR&-5}¢]
S 744 DNAS %319tk DNAQ] =% spectopho-
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3. CYP1A22] PCR (polymerase chain reaction) ¥

PCRE 34517] 9fsff CYP1A2+= Intron 1 H-9Jof|A]
primerE A 25} T} (5°-CAACCCTGCCAATCTCAAGCAC-
3’ and 5’-AGAAGCTICTGTGGCCGAGAAGG-3’). CYP1A2
= 94Cof A SEZF HA & 94T 40%, 62T 40%, 72°C
40%2 35F7|5 85t nlx|Ho 2 72ToA] sEZF
v AlF ) ZH72F9] PCRAMES] 7|+ 1.2% agarose gel
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4, RFLP (restriction frgmant length
polymorphism) 2] 43}
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°l5}o] CYP1A2:= Ap;zl (1 U/20 uL; NEB, UK) A3t &
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Fig. 1. Electrophoresis of the digested polymerase chain
reaction (PCR) products showing individuals heterozygous
for the CYP1A2 Apa | polymorphism (lane 2), without
the polymorphism (lane 3), and heterozygous for the
polymorphism (lane 4). Lane 1 indicates marker DNA.
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St} (¢p<0.0001)(Table 1).

2. Genotype CYP1A2*C2] @HM& (carrier rate)

CYPIA2*C 2488 CYP1A2*A/CYP1A2¥C&} CYP1A2*
C/ICYPIA2*C F- A S g3t vl ou|sh, 27]%]
F12] CYPIA2*C 2HFE-2 65% (639 5 419h)=A] A
AFAAITEL] 49% (2649 Z 1290 H et FA A O Z {9
3 &=kt (¢p=0.015, odds ratio 2.065, 95% AIZ|F7t
1.14-4.73). dHH, Z7|uls7o] CYPIA2'C QM=
69% (269 5 189 = A QAT ET SAHCE &
Ol5HA] &=8kt} (¢p=0.047, odds ratio 2.380, 95% AlZ|F7+
0.99-5.77)(Table 2).

3. CYP1A2*Co] (A% W=

CYPIA2*CO] g4} Rl 27]%1%5<0] 038
48/126)2 A AAFAAIFQ] 0.275 (145/383) Kt} =A%
o2 895}A =9t} ¢p=0.013, odds ratio 1.699, 95%
AZF2E 1.12-2.58). Hiof|, 27|abpato] H9-oll=
CYP1A2*CQ] H-8-&Ax} HIx7} 04 (21/52)0] X9t A
AFelalzzel] vl fojabA Al gkt (=045, odds
ratio 1.822, 95% A1Z]5L7F 1.01-3.30)(Table 3).

Table 1. Demographic characteristics and clinical outcome of index pregnancies

Normal Preterm labor Preterm premature rupture

(n=264) (n=63) of membrane (n=26) p value
Age (yn) 30.416.6 28.7+7.0 29.6+6.4 NS
Gravidity 24116 2.8%2.1 3.3+24 NS
GA (weeks) 39.5+1.1 341125 33.1£3.2 <.001
BW (kg) 34104 2.3+0.6 2.1£0.6 <.0001

GA: gestational age at delivery, BW: birth weight, NS: not significant

Values are mean=SD
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Table 2. Genotypes for CYP1A2 alleles gene among two

study groups and normal control group

Normal Preterm labor Preterm premature rupture

Genotypes (n=264) (n=63) of membrane (n=26)

N % N Y% N %
AA 135 51 22 35 8 31
AC 113 43 34 54 15 58
C/C 16 6 7 " 3 1
Significance™ p=0.015 p=0.047
Odds ratio 2.065 2.380
95% Cl 1.14-4.73 0.99-5.77

Cl: Confidence interval
* Study group versus control group by 3 test

Table 3. Allelic frequencies of CYP1A2 alleles among two

study groups and normal pregnancy group

Normal Preterm labor Preterm premature rupture
Alleles (n=528) (n=126) of membrane (n=52)
N % N Y% N Y%
A 383 725 78 62 31 60
C 145 27.5 48 38 21 40
Significance™ p=0.013 p=0.045
Odds ratio 1.699 1.822
95% Cl 1.12-1.58 1.01-3.30
Cl: confidence interval
* Study group versus control group by = test
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1. AAFAA Tl A CYPIA2*A/CYPIA2* A 51%, CYPIA2*A/CYPIA2*CE= 43%, “12]3 CYPIA2*C/CYPIA2*C:
6%0]31ct.

2. Z7|AEZ2Y] CYPIA2*C SWFR-2 AU CYPIAZ*C QuhgHTE 3008 E9kth (65% vs. 49%,
p=0.015).

3. 27]9e) CYPIAZ'C 20h- BAFQIAS] CYPIAZ'C 2ub&HTE $ol81] £9Th (69% vs. 49%,
Pp=0.047).

4. CYPIA2*C] tf-4-41A} W= 27|75 <ro] HAFUAE2] CYPIA2'C dif-G-3A Wik Eeh SA %02 {9
517 =94t} (038 vs. 0.275, p=0.013).

5. Z7|uk2] CYPIA2*CE] tg-5-A) W= AR AlE2] CYPIA2'C tigd-f-4A) Mo vs)| f-olsiA| 4]
O¥OIT} (0.4 vs. 0.275, p=0.45).
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