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[Abstract] Objective To explore the effect of polycyclic aromatic hydrocarbons (PAHs) and
pl6, FHIT gene CpG island methylation, as well as their interaction in cervical intraepithelial
neoplasias. Methods Objects of this study were from a cohort of cervical lesions study in Yangqu
county of Shanxi province. All the patients were diagnosed pathologically, that including 83 patients
with high-grade cervical intraepithelial neoplasia (CIN II/Ill'), 86 patients with low-grade cervical
intraepithelial neoplasia (CIN 1) and another 91 women under normal cervical (NC) condition.
1-hydroxy pyrene in the urine was detected by high performance liquid chromatography (HPLC)
while CpG island methylation status of tumor suppressor gene p/6 and FHIT were measured by
methylation-specifc polymerase chain reaction (MSP). Data were analyzed with Kruskal-Wallis H test,
chi-square test and trend of chi-square test. Logistic regression models were used to estimate the odds
ratio (OR) and corresponding 95% confidence intervals (95% CI) between influencing factors and the
cervical disease by using the SPSS statistical software (version 20.0). The interaction under study was
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evaluated by using the generalized multifactor dimensionality reduction (GMDR) model. Results
Level of 1-hydroxy pyrene (H=50.743, P<<0.001) and the high exposure rate of 1-hydroxy pyrene
(trend y>=20.146, P<<0.001) were gradually increasing along with the severity of cervical intraepithelial
neoplasia. The CpG island methylation rates of p/6, FHIT in CIN I and CIN Il /1l group were higher
than that in NC group, and gradually increasing along with the severity of cervical intraepithelial
neoplasia (trend y °=9.75, P=0.002; trend y*=10.39, P=0.001). Results from the GMDR model
showed that interaction existed among the high exposure of 1-hydroxy pyrene and the CpG
island methylation of pl6, FHIT in CIN I and CIN II/Il group. Conclusion Under the high
exposure of 1-hydroxy pyrene and the CpG island methylation of pl6, FHIT appeared to have
increased the risk of cervical intraepithelial neoplasia and causing synergistic effect in cervical

intraepithelial neoplasia.
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W PAH [ 2 EE1E N . AHMI AR R, 76 HPV3 1%
Py E S, B TR R (a) BB (B (a)P ]
A HPV31 W 8 & R B2 Y 10651 . s
S pI16 FHIT 5 Z P Iigg i A A= B UIAHOG . AR
FLZE T A A I B R S AR BN EE, pl6.
FHIT K CpG 5 iy H LA R 2 T = a4, PAH
FR TR SR S Bl SR XY CpG & Y
FAb 2 T 8O IE & 4 R R IHLE] 2 — , FE T4l
5T 378 PAH 7] 20 DNA B LAk Ay el s ', 4R ,
KT PAHTE B I K NI A2 (CIN) H g VR, B
PAH 5495 5L [ DNA H 3B 7E CIN HF A B 6 R
H AT AR WAHDCHGE . itk , A WF5E B fEFR 1T PAH
5 p16 FHIT 3 X CpG & H Je AL 7E CIN A1 F %
HAZ RGN, R HEOR AL TSR

M&RE5TE

1. BFFEXTS A4 CIN 235 169 1l (CIN 1 86 4l
CINTI/TI 83 1)) FIIE % B £l (NC ) 44 91 1], #4395
ASEIE 2014 4F 6 — 12 F #5714 11 PG 45 FH i B5 25
AR B AR AFEBNS . i i o X R 2 AN R
HRERAER12 , HEBR A PRI LN A 2, A 3 )
BR300 R BT A8 T B A, LAt b e AR
& MR ARG A R GE 50 L SORS g R

2. GORMISEE SR G — M 25X In3E , th BRI &
& B PR AN U IF ST 6 G2 HEA T I 6] T R A, AR
W S (N R Ty I W A NI L2 S K | = 2 ]

s e BEAR s MR R s A . RAE AT
FERTGRIR 30 ml, B 1 ml BREEF T PR AUBF RS , 71
RIRFE S BT -80 CUKFRIRAT . T IREET 64
F R 5E e (AR 808 R S IR DK I 5 ml,
TR 33 000 r/min 250> 10 min, 405 J5 A4 I 5E
P2 T 3N RAFE T, B -80 CIVAEFkE .

(1) PRI 1-OHP e B A6 - >R FH /55 508 AH 23
Woo DABBZK R 64T IR T Ab B8, I8 i sl AH
75% F s (3% 9 F1 25 % B2tk , LUSE 7 kAT
PEME, i A 1.0 ml/min, FEAERTH] 10 min, PEFEARFR
10 pl, FEIRAR IR EE 2 30 °C. R AH C18 F R0k AR
354 (150 mm X 4.6 mm X 5 um; Waters, USA) , F]
FHC A 2475 Z WA DGR 2% (Waters, USA) 1Y
Alliance E2695 15 {0 AH 6,35 1L (Waters,, USA) , 7E
W K vex =346 nm & HHE Khem=2386 nm [t &
PRI, SRR BRI E T, bRk e i, 2550
WL PRSI TRCIE . AR SE 1-OHP it FR Ky
0.03 pg/L, M RTE M 89.7% ~ 107.6% , H PIKE %
JEE N H RIS %5 E 0900 R 3.7 %F1 7.8% .

(2) 49 L K p16 . FHIT CpG 5y F AL AR 54
W+ 5% 1 PP L4k 4 M PCR ¥ (MSP) . 2 BRAS T
ZH AT ST A T S Py — U v B Ll B R
HE DNA, WARER 5151 T DNA H 348, 55 CikiE
Yo F 1, 48 Wizard DNA Clean Up System i 7]
(Promega, USA) 4lifb J5 , % A 40 nl =Z8/Kh , 7E
PTC200-PCR {¥ (Bio-Rad, USA) ¥ H4 . p16 3k
B LAk 519 (F. 5" -TTA TTA GAG GGT GGG
GCG GAT CGC-3',R: 5 -GAC CCC GAA CCG
CGA CCGTAA-3" ) FIHE T B4k 514 (F: 5" -TTA TTA
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GAG GGT GGG GTG GAG TGT-3' ,R:5' -CAA CCC
CAAACC ACAACA CTAA-3' ) =¥ K B 433N
150 bp.151 bp. FHITHEREHEALT [P (F:5" -TTG
GGG CGC GGG TTT GGG TTT TTA CGC-3' ,R:
5" .CGT AAA CGA CGC CGA CCC CAC TA-3" )il
W KAL) (F. 5 -TTG GGG TGT GGG TTT
GGG TTT TTA TG-3' ,R:5' -CAT AAA CAA CAC
CAA CCC CAC TA-3' ) =¥ K JE¥ K 74 bp. Xf
PCR 4" 14 7 W AT 2% 35 i A B4 i FL UK , 7E VILBER
CV-AS0C B8 AR AT WL, 43 B3k A5% p16 B A |
FHIT FEPR F AL R F Ak 2540

4. Ge it 5530 - R FH SPSS 20.0 511714 7 AH K Wt
HBHP) Kruskal-Wallis H K255 | K36 E# k50, R
FH logistic [A1 A5 55 A 3R 5 5y 300505 =2 1] SC Ik
55 P OR L R H:95%CT, N T L2 H - [ 4 AR
A (GMDR) PP 58 BAE ™, F A 6 A A o ff 3 e
1R FIAE U UE— B i, H B A I A St R
SRS TRLRS 2 A SR AR TR | QO SR AG: 56 A M
5 R A8 S UE — S0P i i PO R J2 ] — AN AR AR
AR Se e B B AR B

s R

=A

L N SRR M OC R R 430 :NCH S CIN |
CIN T1/TI 4 AE AT | M A R b | R W R
B RO SCAFREE R B SR RS R |k
BT GEBIAAR N RRER AR TR R TR R &
WIPEAE S a2t IR PESCARIE PR IR BB AR
REAE P s GG MR s AR s 45 5 T 22
S TG FE L (P>0.05) ,fHLE HPV &Yt (=
8.315,P=0.016) AL W2 (x*=6.637,
P=0.036) . H £ ) WI4E % ( x*=24.907, P<<0.001) |
W4 (x*=9.013,P=0.011) A T3/~ ( y*=6.725,
P=0.035) k22 ( x*=20.096,P<<0.001) Z5ER (=
7.007,P=0.030) =S¥ A G E L.

2. 1-OHP ¥ % 5 CIN B9 K & : £ Kruskal-Wallis
HEGSS , #4520 1-OHP ¥ FE SRS i AR (H=150.743,

P<<0.001), % Bonferroni i (}: 56 /K fE R # o =
0.05/C:>=0.05/3=0.016 7) ¥t 17 P4 Wi b %% o
CIN II/M 20 1-OHP ¥ = F CIN I HFINCE, CIN |
4 1-OHPHE = TNCA., #F—LINCHf#) 1-OHP
e PE Y Pso 1.8 (0.07 pmol/molCr) iy 543 h 2 2 55
VIR B AT PR, 45 R R, 1-OHP 5 2 5%
RIECINI/MAR TNCAH, ERARiITFE X
(P<<0.001). Ffi#5 CIN F2EE AN , 1-OHP = 25
RBWT e (B @ =20.146,P<<0.001), L 1.,

3. pl6  FHIT 3K CpG & H AR AL 5 CIN 1y
FZCIN [ 41 CINI/M 4 pl6. FHIT CpG £ H! 3
& TNCAH, ZRASIH 7R X, HRECIN
FEEEINEE , pl6 (B3 KL B x*=9.746, P=0.002) Fil
FHIT (#4346 5 x*=10.389, P=0.001) CpG 5 B %&
PRI B W T (£ 2),

4. 1-OHP 5 p16 . FHIT 3 A CpG & H 3L b 7%
CIN FF 3 B AR - ¥ 1-OHP . p16 . FHIT 31X CpG
5 34 3 N 90 A GMDR, LA NC 26 R %) B EF T
TARHAEH M (£3), 458 BN, fECINT/M4,
1-OHP \p16 . FHIT X CpG 5 H FeAb 38 BAE H Fr i
AR K 9 A A ERA 2R 0.632 7, 28 Uik — 3K
PEIAE] 10/10, H &850 A Ge it 3 L (P<<0.05),
TEVEE CIN A AH G PR 2R 5 X Rl g B W I, R g i
A HER P HE = 5 0.673 4. ECIN T 41, %% CIN (1)
MIEH G, 1-OHP .p16 . FHIT 3 X CpG & H 34k
& H AR R B AR K 0 AS HE B 5 R 0.604 1,
A SIAE—SERF] 10/10, H B HAG0H G F
Y(P<0.05).

15 I
B(a) P& B b # B0 Y , 0 5 1E  PAH 194X
. Bla)P#E A NG, B JETE CYP450 T AHAR Y
B AE T T8 BCEA S0 7 F A 2R S A0 ) s 3R
ALY ki AR B IR ME R T, T AR
7, 8- ¥ -9, 10- I A K I (a) £ (BPDE) 7',
BPDE & e A B Y) , A Lk, % 5 DNA K&

F1 I-RILERESET R NEENER
" |- IR 1RV = R R
ik % . ) y
21 % (umol/molCr, M+ Q) (RS %) X1H P1E OR{E(95%CI) aOR1E(95%CI)
NC 91 0.07+0.09° 42(46.2) 1.00 1.00
CIN [ 86 0.1340.11° 51(59.3) 3.066 0.080 1.70(0.94 ~ 3.09) 1.60(0.72 ~ 3.53)
CINII/Il 83 0.1940.13° 67(79.8) 21.003  <<0.001 4.53(2.31 ~ 8.89) 4.74(1.92 ~ 11.70)

H=50.743, P<<0.001  x*=20.526, P<<0.001

HFH I *=20.146, P<0.001

TE M4 QPS8 = PO R BRI 5 2R ] FU RSN AR ) REROR 28 S CGE T2 B, AR PR FOR 28 AT G478 35 aOR BN X HPV /%
e ARSI T RS 2 T L kA IR SF IS Y OR{H
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&2 pl6 FHITHPN CpG & HEEALIRDLS B 51 L B RS 2

FeAb g ) C
i o A
pl6
NC4L 1(1.1) 1.00 1.00
CINT# 10(11.6) 8410  0.004 11.84(1.48 ~94.62)  9.87(1.17 ~ 83.58)
CINII/MA  12(14.5) 11206 <<0.001 15.21(1.93 ~119.78) 13.62(1.57 ~ 118.05)
ZH A b3 X' =10.840, P=0.004; 355 x*=9.746, P=0.002
FHIT
NC# 3(3.3) 1.00 1.00
CINT# 13(15.1)  7.512  0.006  5.22(1.43~19.04)  3.87(1.00 ~ 14.98)
CINII/M4L  16(19.3) 11.396  0.001  7.01(1.96 ~25.03)  5.25(1.32 ~20.87)
ZH 1] 3 X =11.210, P=0.004; FF#HKi5 ' =10.389, P=0.001

TE :aOR{E A HPV B AR Z WA 6T T Z9NARES R 2 N L™ 5L
MEZE SRSV RE IS ) ORfEL

R3 1-RBRIELES pI6 FHITHN CpG I IALAES B 81 e i vh

A HAEF GMDR 7341
. GUCREA  KIRREA URIE RRE .
AL Bl ﬂéﬁg %@%@4& iﬁ?ré iﬁfi PE PE'
CIN [ Al 0.560 1 0.569 9 7/10 7/10 0.828 0.377
A2,A3 0.5929 0.598 8 7/10 6/10 0.623 0.011
A1,A2,A3° 0.5929 0.604 1 10/10 10/10 0.828 0.011
CINII/IT Al 0.606 8 0.666 8 10/10 9/10 0.001 0.055
A2.A3 0.629 2 0.669 0 8/10 9/10 0.001 0.001
Al,A2,A3" 0.6327 0.673 4 10/10 10/10 0.001 0.001

AT A2 A3 SRR 1323 pl6 WAL  FHIT WP 34k 5 X B S AR AH G F 26
(HPV g3 AR R P H 2Pl e TR s Gl s R ) J4 4%

3.87f% .5.25 4% , ¥ /R pl6. FHIT &
CpG & H ALK 5 5 3 AR
1 & RS YRR G, AT AR R F B0 A8
PR, T ilm R R 02 W, 1F
FAEOLS  TEAIML R G S 1%
AR B, pl6 2 H AT 5 cyclinD
e 45 4 CDK4 . CDKG6, fi cyclinD
5 CDK4 i #4545, cyclinD-CDK4/
CDK6 5 &y ml A i 00 o - 41
T HE 1 (Rb) I BEIR AL , i ik 5 Rb
445 W S TR T E2F WORR L, R F
DNA 5% . 1 pl6 3K 3 3 7 X
CpG 5 1) 578 W BLAb T T 3k M %
S, B pl6 H Rk 1Y B AR El R
2, cyclinD K £ e il 4, 5 CDK4
KELEE 0% Rb BUWERR AL , 40 Y
K G1IIEA S 31, 76 TC R il 1
BFE AR P kA R AL B
JERL o FHIT F: R 2 5185 Fi 4
i S By 4, gt 1 FHIT 45 1

JE AR 5 PR S EUR AR AR O A 35 S AR e AR

H SR N Ko s, JE B BPDE-DNA fil &
Y1, 5 DNA $40 , e 288 | R e S8 . H
FF 1A PAH 2 &AW EWR L, th TiEE
PAHIR &Wh & & , 1-OHP e FL 3h Wik
P BRI DR R PEAN A4S 1A PAH 5
I ZESHC " AT IR A s S g 2R
PAH A5 A Bz JBk it B S0 A i . AR
oK, 8815 ) PAH 5 IR AR 1956 R B L 4% [ 27
BT o AHIFFE R FH R OB (S kI 25 5
/R, CIN T #1 CINII/IN 41 5 4 JR 1-OHP ¥k JE ¥
T NCH, fERE S AEAH G 2 5, IR 1-OHP ¥
J¥>>0.7 umol/molCr & CIN I ,CIN IT /I £ XU 43 1)
J& <0.7 pmol/molCr % 1) 1.60 £ . 4.74 £5 , HbE &
CIN it J| , 1-OHP ¥k B 52 33 I Tt $en bl
PR 1-OHP ¥ B (34, £ CIN 4 XU A 734 i
AWGE R B, IEFER p16 FHIT CpG & i FH 3
b5 8 S0 1) & A B DIAE G o Bl A B S0 AR
i ,pl6 FHITFE N CpG & ) F AL Sz i i 2
FE VR B S0 AR AHOC I 2R, p16 B R CpG & 35 HH
FeAb g CIN T (CIN T/ A4 JRURS: 43 ) S Al H 3Rtk
11 9.874% 13.62 4% ; FHIT 5K CpG 1 7 W 34k
CIN [ CIN IT/HT i JXURS: 43 530 2 3 F AR S 1

JE— A TR R (Ap3A)
JK i T , FHIT-Ap3A &2 &4 ] 18 i
U MR T R AR I . FHIT B 2
T-IX CpG & s AL, AT RS | & L R0 ek
A FECE SR LA

PAH 7 5% 5 | /&2 1 A 3 3l 5 S LRI X 58 N
CpG £y N H A2 S BOR 2 5L i KR s i B 1y &
BLgAE R P EURAE KA R AL Z "
R R W] AR B2 1Y PAH 2 88 5 p53 B IR A s+ 1Y
HIEAL R AR OCT . 250 aE R B, AR T AR A il
YL p16 HE IR CpG 5y S8 B R 1 R 0 2 i T
X BRZH 1) PR AG HH 38, O LGS R 1-OHP ZKF-1Y
W&, p16 R CpG i 554 H SEAL A A ) 300 i 1
o SR, TE B SUR AR Kb, 2055 & 5 pl6.
FHIT 3K CpG & AL E R R M ANE R, A
UG I T IR A 910G T p16 . FHIT 2K CpG &
AT CINAE IR BIFSE , #4855 PAH 5 p16 . FHIT 5%
CpG 5 W b 76 CIN 1 (1 38 B8 0 o I
GMDR J3 7, 7E CIN T FI CIN IT/T 41, %% CIN
FIAH SR K 5, 1-OHP 5 p16 Fll FHIT 3 [H CpG & H
AV Z A1 A2 AR IS4 Ry de i, 38 S Tk — Bk 4y
ik #] 10710, H B 1A 5122 B L (P<
0.05) ., Z5HHE/R, 1-OHP & 552 5 pl6  FHIT 3£ [H
CpG & W BE Ak [F] B A 7 B, mT 38 CIN & A i R
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