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[55] BAMBIME (essential hypertension, EH) BY&Z R ZMEENIFEREZHREIRE,
ERERZER, cyr1182 EFA -344T/C ZEMMNHARK Z, S REANRUIBREAZR, —&F
AIRER B EAT EH.

[EAY] #3R37 cyp11B2 B[R -344T/C MM BIEL R BE/ERATINE T A EH 5 =R IR
Mo

[757%] %38 793 BMER W B4 T A#HITRGIXTEREA S, 815 eH 4H 284 GIFNXTER4H 509
Bl STARIT R AR RTHRFIAE, REFK. RN TIEHRESESRERER
Jo XKARSHERN - REMFBEKELZSERMNIA cyr1182 B A -344T/C I Z S M,
KA % HAZE logistic EFFIX E D 55D cvP1182 B F -344T/C HHM SR E A1
FeRABINR EVERRT B MEMEE T A EH 5 BIMERIR M,

[ER] FMAERDHE, HF CEMUERT AR HBRERES TEMUERERN 13913
(95%CI : 1.091.77) o ZAZE logistic[ATAR R, SREVEBEHNERMERIEFSRIELE
BY1.43 1% (95%C/ : 1.03~2.00) , #EH CCERE T AR EHHIRBIOMER TT B 2.48 1% (95%C :
1.38~4.47) o A CYP11B2 B [A -344T/C ZMR BRI F EH BUMEIIRZ EER (U=-0.258,
P>0.05) S5+ E/ER (CCERE OR=2.77, 95%C! : 0.97~7.88),

[£5i8] cyP11B2 B A -344T/C B MR CCERE MER R EHN S BRER, TS5 EHRI DT
B, REAMEERZSESSEEWFERNSERNZEER,

XA BlE ; SEFEL ; BESSY  REEA

Effect of CYP11B2 gene polymorphism on susceptibility to essential hypertension in steel
workers exposed to high temperature WANG Jin', WANG Ying? LI Pei-shuai®, QIN Meng®, JIANG
Shou-fang®, TONG Jun-wang" (1.School of Public Health, North China University of Science and
Technology, Tangshan, Hebei 063210, China; 2.Department of Endocrinology, Affiliated Hospital
of North China University of Science and Technology, Tangshan, Hebei 063000, China)

Abstract:

[Background] The onset of essential hypertension (EH) is determined by a combination of genetic
and environmental factors. Among the genetic factors, CYP11B2 gene-344T/C polymorphism is
frequently studied. High temperature as an occupational risk factor and the polymorphism may
have an interaction effect on EH.

[Objective] This study investigates the effect of the interaction between CYP11B2 gene-344T/C
polymorphism and high temperature exposure on the susceptibility of steel workers to EH.

[Methods] A case-control study was conducted among 793 male workers in an iron and steel
enterprises, including 284 EH patients and 509 controls. An occupational epidemiological survey
was conducted and venous blood samples were collected. High temperature and noise exposure
in workplace were detected. CYP11B2 gene-344T/C polymorphism was detected by polymerase
chain reaction-restriction fragment length polymorphism analysis. Multiple logistic regression and
fork analysis were used to analyze the additive and multiplying effects of CYP11B2 gene-344T/C
polymorphism and high temperature operation on the susceptibility of male steel workers to EH.

[Results] In the allelic analysis, the risk of developing EH in C allele carriers was 1.39 times that
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in T allele carriers (95%Cl: 1.09-1.77). The multiple logistic regression results showed that the risk of developing EH in workers with high
temperature operation was 1.43 times that in workers without (95%Cl: 1.03-2.00), and the risk in workers carrying CC genotype was 2.48
times that in workers carrying TT genotype (95%C/: 1.38-4.47). High temperature and CYP11B2 gene-344T/C polymorphism did not show
additive interaction (U=-0.258, P>0.05) or multiplication interaction (CC genotype OR=2.77, 95%CI: 0.97-7.88) for EH.

[Conclusion] The CC genotype of CYP11B2 gene-344T/C polymorphism is associated with elevated EH susceptibility. No additive or
multiplication interaction between its gene polymorphism and high temperature operation is found.

Keywords: hypertension; high temperature operation; gene polymorphism; interaction

[RAM S ME (essential hypertension, EH)
N—MEF#NEHIEFERMEER, HESMEENIF
BREHEBRAEY, 2000 E &R (cardiovascular
diseases, CVD) HEFEBIEER Y, 2012 FHEH18%
KU ERASNEERERN 25.2% %, 122002 B M1E
BRE18.8% Y BEILM, LFER, XFcyP11B2E
-344T/CEEMS EHARR S, BERH A —E,
HKEMENHKITUNTABERE K, HRRIEREE
K%, BREETEENEBRAZRZ ", &R
ENSEUESRELTARNHARR, FEBRGIXTER
3R, P& RIEIS cyr11B2 B[R -344T/C 2735
BIRZ B {ERXY EH BYSZMME,

1 WNR5FE
1.1 HRIIR

WEEVE RN EHR 2014 FE3 8 E 2014 FE7 8
SNV RBREEENEEHRTIEARANER, KiF
(hESmMERATERE) (2010 EEITHRE=HR) BIFR
EHRITEMENFIE,.

REIANPNITE : OIZUTAEH ; @QNFR ;
OARFHFTF 18A%, HbFTE | OFFERE ; O
HEMBSERFRE ; BB LS MmERHM
DMERSRER ; @BETIRE, WRAPNIZEE
X3 FimfE R EERENNERM IR E, BIRIEER
PHnEZHAEENERE. REPANARTR
793 A ; Hh, J&fFIZH 284 A, XFFBLHS09 A, Fig
AR RIGENER R GNIE,

1.2 BARAE
121 W7AE SFEIGNESEE. AREEIE
KR e EIHE,

MR EAE  NEABMANR, RBH—HA
ER, HEIH—IFZ)INAREBEX EIHKEHTT
BE, AEARBRERE | O—RAOFRHE, SE%5.
FRE . BT XHERE. REWANE ; @RS,
BIEAL. TR, T  @FFAR, SERA. X

BIREE (DA AR/ IRF K/ BER” A ITE
W /5R7 —38), BEh (K. —i%. BERL) , SHNER M.
R BR. B KRWBANMEEEE (<3%/ A
NBIR, 23R/ BAREE), LB (TE KE.
£ BEEIIUBNERUTAR), ABRER
MU EARK) F ; P AREREIEREE.

K ERWE | IWERANRESMNAEE, E
Ly B Wk & R A ROV R XS R V8 R R BB & B2
(total cholesterol, TC). H M =5 (triglyceride, TG)
QMLE R,

=RERHIE ; 1R G6BZ/T 189.7—2007 { T1E
GFTIERENE $£7309 : &8¢, F2014F7
BfsH (—FHxRANB ) F/H8Qr-36 WBGTE
MEAY (Quest, EE) MEZIKEBIKEE (WBGT),
BIWBGT>25°C, BRETE~AREATE NS EIE
V2=
1.2.2 MiFERE fFEAHEDTAMBERER T RTHEES
Bk s mL, F -80°CikFafiETE,
1.2.3 CYP11B2 B[A -344T/C LR BREZHMEWRN N
Bm&RERLA ONANEREUATE EREBERE
MERRIZBER AT, FPE) {EEXDNA, HXt cyp1182
B [ -3441/C il = # 1T 2 B MK Mo cyr1182 &
(K] -344T/CHY 1315514 © 5'-ACAACGTATCGAGATTCC-3' ;
TS ¥ : 5-GGCTGAGAGGAGTAAAAT-3, B2 & i 5%
7 (polymerase chain reaction, PCR) A5 fx N {AF2
A2suL [ EFESI1¥1.0uL, FHEs1#1.0uL, SI¥KE
¥ /9 10 umol/L, B ZEE 7 ODNAR G E8 (Tag Master
Mix) 12.5uL, DNA#E#R 1.0 uL M1 EFE F 7Kk 9.5uLl, fF
FA PCRA#1T 35 MBI R 2o 94°CTRZEME 5min, 94°C
2514 205, 58°CIBN 40s, 72°CEEfH 40, 1E58 35 1NA
HRZESRfE, 12 72°CE& 4 T EfH 5 min, PCREVF4IHIIR
HEALIES Hae 1 7E37°CKAR B TR 2h, F2.0%
IFEEERR LR TERBEHITEK. BE RSN
DM FH X 9 E cyp11B2 B[R -344T/C I Z EH A
B, S0E 1 Frmo
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600bp
500bp
400bp
300bp

200bp

100bp

[3F]1: 7T (218bp) 5 2 : CC (55bp+163bp) ; 3 : TC (55bp+163 bp+
218 bp) ; 4 : PCRIEF4] ; 5 : DNA Marker,

E1 CYP11B2 B[R -344T/C ZEMIRAERERA (2%) BIXE

1.3 HitFESH

Epidata 3.0 B3 ¥ %E, (£ SPSS 22.0 1T,
XIXTERLAFHITIRE - RESEEFTEHEERRK, LR
SR BB F 3SR 4H cyp11B2 B [(F -344T/C 95, R AIE
Z 1 Z A logistic Bl AN M= RMEREXT F 2 EHEY
oM, LU A& D775 logistic [B]Y3 755457 5 & T48
INFAMEFIRE, SthEE-BERXEFRANFEEHN
20,

XREDHAER, BERMFIERZEIERD
RIFIRMFIEER, #1TUuRE, MEEFRITEEN,
N B EEREHR. REERFREL. 4XXE/ER
VAR REERBEER EREMRZ EERRLLEL
Ebfdit{E.

®1 BFE-HIREXEERIE 2 X4 TR

HE (6) HRAF (6) HHE IRA OR BX
- - g h 1 HEXER
= + e f ORe=eh/fg E SR (E RS
+ - c d ORs=ch/dg G BIR(EFRIN
+ + a b ORs=ah/bg G, EBXE1EFARA

2 #R
2.1 —fR1E

EHASERBIL RS TRAE, EREEHKITE
E X (P<0.05), EHEAMER. T, BB L. AE
15 (BMI) . BIERIESE SLb. B SEE. TCHTG
BIESTIERA, ZRHERITFERN (P<0.05) ; EHA
HARER L SEMEFBNKE SR TR
H, ERWERITFEENX (P<0.05). HERETREEE
BEREBNSFESHYEARITFEREN (P>0.05) LK 2

x2 FHHASREA—RIFREILLER A (%)]

FSES EH4H (n=284)  XHERLA (n=509) t (x’/U) P
FE (xzs, %) 40.07+8.06 36.9048.12 -5.271 <0.001
TH8 (xss, &) 19.80+9.17 16.24+9.29 -5.187 <0.001
B8 266 (93.66) 454 (89.19) 4353 0.037
KRERULEWIZE 54 (19.01) 158 (31.04) 21.015 <0.001
BMI (xts, kg/m?) 26.31+3.83 24.76%3.12 -6.157 <0.001
KEAUWA>30007T 267 (94.01) 463 (90.96) 2321 0.128
=l 135 (47.5) 205 (40.3) 3.923  0.048
DT 212 (74.65) 371 (72.89) 0.290  0.590
ARlERKEE 115 (40.49) 136 (26.72) 15.986 <0.001
R 160 (56.34) 288 (56.58) 0.004 0.947
%] 79 (27.82) 107 (21.02) 4683 0.030
7623 134 (47.18) 210 (41.26) 2.606 0.106
BEHENRER 90 (31.69) 141 (27.70) 1.921 0.383
ZEBNHEER 32 (11.27) 51 (10.02) 0.303 0.582
FEEBENRLE 107 (37.68) 202 (39.69) 0310 0.578
ZEBNER 59 (20.77) 94 (18.47) 0.623  0.430
ZEBNRX 225 (79.23) 425 (83.50) 2250 0.134
ZEBNKR 162 (57.04) 332 (65.23) 5.198  0.023
ZBEBRE 84 (29.58) 127 (24.95) 1.998 0.157
TREARK 108 (38.03) 194 (38.11) 0.001 0.981
KEETBEKR 35 (12.32) 79 (15.52) 1513 0219
ZFENRA 66 (23.24) 139 (27.31) 1.575 0.210
IBEENBTK 11 (3.87) 29 (5.70) 1.266  0.260

TC (mmol/L) * 4.85 (4.30, 5.48) 4.61 (4.08, 5.20) 61730.500 0.001

TG (mmol/L) * 1.56 (1.07, 2.09) 1.35 (0.97, 1.89) 62397.500 0.001

UE] * D TCTe RMIESMERR, HETATEIESD S, AP
(Pysy Pys) BRI, FFHHTRRIRILAE ARRIBRANAR 30,

2.2 CYP11B2 &R -344T/C 5 EHBIXEXE DR

STHRZA cyp11B2 B A -344T/C ER B DA T A A
M OCRARTEEE R #—PHITEMERBRIMLL
TTERE AR, RTGHCCRERABE S EHXBMNE
MEEBER L L TT+TC B R E AR, R cCERH
A5 EH XEXRIRR M E R AR TN D . L5RUNR 3P
™, FNERMBUEREERE A, HEMSWET
ANEH ZBIEESRITFEMEX M (P<0.05) ; MEMER
BRAA, RADMESNETAEH ZBEELRITE
X% (P>0.05),

R3 EHASXIIRAE CYP1IB2 HE -344T/CEEES

FUERANSHER

wmE EHEE EHA [0 (%)] 3B4A [0 (%)]  OR(95%C) P
ZEEE T 395 (69.5) 775 (76.1) — —
c 173 (30.5) 243 (23.9)  1.39 (1.09~1.77) 0.008

BEUERSR TT 143 (50.4) 299 (58.7) - -
TC+CC 141 (49.6) 210 (41.3)  1.36 (0.99~1.86) 0.056

FRMEER TT+TC 252 (88.7) 476 (93.5) — —
cc 32 (11.3) 33 (6.5) 2.20 (1.26~3.84) 0.006

UE] RELFE T Fie. The. SEIERR. XHKTF. BMI BILERKE
SB.IE. KRB TC R T6 MEEIFLER,
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2.3 Z[AZ logistic BY35317 CYP11B2 E[H -344T/C
ZEMSEHMRXR
BEHEARNTE, HtIFENSEEZREENE
T2 HTIEE M logistic X [O])3, THiEHSEHBE X
NTE, HEGUAXNRPEERXHNTEHTS
R[EA53 M3 B B AR B, ,D%Eﬂ, =RElLE
LEHHNERM RIS RIE I E R 1.43F (95%C :
1.03~2.00) o BMI >24kg?/cm. KFE R EXHWIZE.
BEMEREEFTC>5.72mmol/LE 5 EH B X BE 1Y

BHRITFRX (P<0.05), #H CCERRBET AR EHAY
BN TTERE AR 2.48 fZ (95%C/ : 1.384.47), T
&4,
=4 ZRAZE logistic[@Y3S 1 CYP11B2 EF -344T/C B3N
5RixMamnENXR
FSES H% b S, Waldy P OR (95%CI)
Cyp11B82 B[R -344T/C TT - = — — 1.00
TC 0.166 0.175 0903 0342 1.18(0.84~1.66)
cc 0.910 0300 9.231 0.002 2.48 (1.38%4.47)
EmfEl iE - - — — 1.00
2 0361 0.171 4457 0.035 1.43 (1.03~2.00)
BMI (kg?/cm) <24 - - — — 1.00
24~ 0516 0.190 7.390 0.007 1.68 (1.162.43)
28~ 1.131 0.233 23.465 <0.001 3.10 (1.96™4.89)
XWIZE PHRUT — - - — 1.00
SRERE -0442 0228 3769 0.052 0.64 (0.41~1.00)
KERLE -0.798 0285 7.863 0.005 0.45 (0.260.79)
BIEREE x = = = = 1.00
a 0.597 0.174 11.808 0.001 1.82 (1.29~2.55)
TC (mmol/L) <572 - - — — 1.00
>5.72 0.483 0231 4361 0.037 1.62(1.03~2.55)

2.4 ETHENMEENSE - BRXEERAS

XREDMERE TR, &RBIRIM A OR=1.49,
cYp11B2 B R -344T/C I TC+cCCE A B FTTEHEA
BB BRI AR OR=1.55, B R MEREEHKSIERAN
OR=1.92, EERBI R BEAMRILLY, U=-0.258,
P=0.797>0.05, Z<BA cYP11B2 EF -344T/C 5ERBERE
AHAEMNREER. &S,

R5 CYP11B2 B[R -344T/C 5SERMMEMR EER 7

ERRE EafFil LA XHPRAE OR
T £l 69 174 1.00
L 2 74 125 1.49
TC+CC £l 80 130 1.55
TC+CC 2 61 80 1.92

[CF] XRE{ERWRL, U=-0.258, P=0.797,

2.5 ETHEFEENSE -BEXEFASN
REHFANZ S, BMI. XUIEEH S &l

EREL.TCOREANERNEE, Fcoriig2 &
[ -344T/C R E AR BN 5| N logistic[Bl)3 5 12, LAXBE
AN TTEREBEMESBFLASIEATE, o
CYP11B2 B -344T/C 5= BRNERR EFRAN T &
MEMEMR, AW CYP11B2 B A -344T/C 558 R
BEMEFENREER. K6,

K6 CYP11B2E[H-344T/C 5SERMERR EERA S
HEA ZEEL P OR (95%CI) pa ORa (95%CI)

T Eld 0.071 1.00 0.118 1.00

TC 2 0.114  1.37(0.93~2.03) 0352  1.22 (0.81~1.84)

cc 2 0.076  2.47(091~6.73)  0.057  2.77 (0.97~7.88)

UE] a : JAET BMI. XHUEEDR. BMEREE. TCHR.

3 itig

EH RHRIMENBERERERZMEE, EIERN
FIZESE AT, HRAH, BE-MEEKER-BEE
Bl 2 %t (renin-angiotensin-aldosterone system, RAAS)
WINRTEMERT . KA KO M E AR
WEEPREEER ", BEBRRZ RAAS BITZIARER
5, BEREKEEEREEREGRISEP X EIEE,
cyr1182 BERmIBEE BN & AL ES, Wi E K RS
2 RNEREER, SEERSRNTSEER",
CYP11B2 B A -344T/C i R Z MR EH Z [B]B XX E
WEZRAR, EREZEFAE. BARKRAEH S CHFL
BEERZERAXEY, WEHARRBPESTEFUERE
X, BEMIARRBES cyr1182 BRRHE
KBk, RIAREZEZE logistic @A, LI

CCEREEZRHNBRMERTTREREER 2481
(95%CI : 1.38~4.47) , IHBBCCERE A RER B EH MY

SRER,

FA3TREA, MESEEV T AMEH BBEST—
B, BESREL S IR E EERRERE
TS R o] 183 A T S AR 7K B9 EE IR Y £ 3k b T
BIER. TR RN EERNWNEERT, YliEKks
AERFE, BEMBRRE, MENEEGAN ORERE
R EMimEAEN MR, FEARDEM, #HMSK
mEAS ", ZRARPEI, SRIELVEBEHE
el R E=BIE &R 1.43 2 (95%C/ 11.03~2.00) ,
SEREEEHN— I EBREZR, ARFEFEEEMNE
HZESMI, BMI. XUIEEE DR, SEXKEERM
TCHEIIEEH B X, 5XRMHNMARER—HK 7,

PanF Y FHER O K AESMENXKNHAR
R cvP11B2 ERB S B2 BIFEMEEER. 1
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Cyp11B2 B FREMFMIRAN R B ERXT T EH #2019
IR A, KMEIREMAISR 1. 3. 4 ZETFEEREE
A, BRAS eH X BQIEINFEx (OR=4.62, P#==0.011)
BRVAEXNFEHR MR P, &R cyr1iB2 &
A -3447/C ZBMHNR BEERA B AR IIRE, XEDTR
ERRGINBRRFERNRITRESTET, AF
SEEFE. ITEEMEMLR. BIXERTER, F
XA AR EEENIMER RS B ERN, FEAT3R
RETHRZXNEHRNZE/ERE ; B, EmEs
A UERNTREAHTEZE N, KREESEM
CYP11B2 B[R -344T/C Z M THEIIF B FAIREL AV AZ
EERAH, WAL ZEFEREER (P>0.05),
BEENEREREES RN ERS BN ERFHENE
RS2 NERNRZEER , BMEE—LERME >,
SEMAREEH T KIARME, 1EINTERY
BEMNEBAY, HEEELEBERERZNZM,
BT ARG ERARIBIRE, ATIEBMEARXR
BNCIENE, SEERRE EFEABERBATIEAR.
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