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Abstract: [ Objective ] To explore the role of the interaction between Argl6Gly polymorphism of beta 2 adrenergic receptor
(B2-AR) gene (ADRA2B) and shift work on essential hypertension (EH) occurrence. [ Methods ] A total of 511 patients with EH
and 456 controls were selected from underground coal workers in a coal mine. Questionnaires were used to collect information on
age, working years, shift work, smoking, drinking, et al. Blood specimens were collected to separate lymphocytes and extract DNA,
and Argl6Gly polymorphism was detected with polymerase chain reaction-restriction fragment length polymorphism. The database
was built with Epidata3.0 and statistically analyzed by SPSS13.0. A multivariate logistic regression analysis was performed to
examine the impact of gene-shift work interaction on EH. [ Results | Three genotypes (44, AG, GG) were accounted for 27.59%,
48.73% and 23.68% in the EH group as well as 30.01%, 53.95% and 16.04% in the control group, respectively. The frequencies
of 4 and G alleles were 51.96% and 48.04% in the EH group, and 57.02% and 42.98% in the control group. There were significant
differences in distributions of both alleles and genotypes (P <0.05). Significant differences were also found in the distribution of shift
work between the EH groups and the controls (P <0.05). After adjusted for age, working years, family history of hypertension, intake
of salt, fruits, and vegetables, body mass index, and physical activities, the odds ratio (OR) of EH was 1.702 (95%CI: 1.130-2.565)
for the participants with GG genotype versus those with 44 genotype; the OR of EH was 1.307 (95%CI: 1.104-1.972) for the

subjects with G allele versus those with A allele. Moreover, the shift-rotation workers also presented a higher risk of having EH
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than the workers without shift-rotation, with an OR of 1.388 (95%CI: 1.049-1.835). No association was found between the gene-shift
work interactions and the EH prevalence. [ Conclusion ] Argl6Gly polymorphism of ADRA2B might be a crucial risk factor of

EH among coal workers. There is no evidence indicating the interaction between f2-AR gene polymorphism and shift work would

contribute to EH.

Key Words: essential hypertension; beta 2 adrenergic receptors; gene polymorphism; shift work; interaction

J5L % P 5 1L R (essential hypertension ) f& it f% [ & 5 #7
B 2 M E AR T i 45 21, 3t A% IR 24 5 40%. Argl6Gly J2&
ADRA2B 3 J5c o i UL ) 22 25 MR o I JLAE [ N A E 28050
ADRA2B B:IH Argl6Gly 22 251 15 J5t e M v 1l O Al 17— 2
W58, AEIGE IR I A —B0 i TRIBEE i 3 PIsibR
T, BRSSP = R C R IR Z5 e A — 3. B0 T
Y& — R B, AR PERTAE TN A3 | O35 B
ARV FEPE Y5 o AR BE AT 5 R A A 2 s, s 2 RS
AT SO A Ry e A e e I e A R AL s
e, ABESE LU T AAE DX 4, 3R ADRA2B K& A
Argl6Gly 22351k | IE K — 34 (58 HAE FIR D 1 e il e A
HISEIR , SRR TN e I o B B (R 2 AR

1 M55 %
1.1 BFRA %

WFFERT G AT 201 1 4F T R4 B HE ™ 3004 7 MRl 95 ik
R i) 1489 443 TAEML TN o # b Mo M 2 3 (HEBRAR & 1
LR R ) VE AL, w3 M H 2 WA i 1 s I B i 4R
m (2010 W4 = 140mmHg, (B ) EF ik R = 90mmHg ),
I S 225 A ifF 52 %o 52 A TG i 5 LA e 47 e i 28 00 16 Bl PR 1S
W2 s o X6 B R 2R FAAR [R12 Wibm e i Al = R AR A A
IFFE R P AL (% BRI S, AEAS A T SR 491 20 o) R 2 4%
T 242 ] SEBRBFSTIRHBILL 51161, XFREZH 456 f].

1.2 AL

h 23 G — B A IR 2 51OR S8 — I IR 2 R XA ST X 42
PEAT DO RS o P AT — N DR 00k R A B PR 1L
BIBE =0 =R PUPE =585 5 ). TR AR R 2 LUK & I
FEGRIGE A NAT R A
1.3 foEZ

R AL AE 1 15 2R A I S A 0 o, IO A 67 ) o A
I o DU AR F AR R S ming 4351 H 3R]
W AT, BV IATBE 2 min, LeBCE-EIE g & i i
{EL, GRS W i e 2 (LA 22 > 10 mmHg W FHRIN &L
1.4 FAFE L

W ARG B A8/ 152, SRS = 14, R e R R /0
2K, RIS ARE D 50g, TSR = 14, (KRBT
( BMI) At 5 A 2205 W A bR ifiE: BMI=1ATE (kg )/
B (m?); BMI<18.5 MIATE M, BMI 18.5~23.9 J IEH A H
BMI 24~27.9 Jy#A T, BMI = 28 JyHEJME . 1R 75 #0446 4 1 A Ak
BN ED5d, BKREDIESLZE S 30 min, B E SN H T
IEFE BT H RSB R 1] > 1 4F, A UM RIEA
H<6g HEIR, 6~12g MiEH, >12g B, B RKREEZR K
E BRI, <20, 3~4 LT, =5

1.5 ARl

23t Z K E ANE R BT , SRR & DU 2 R E SN JE
Jikifin 5 mLo PUTEP RS 4 8 CTANM , 290, B TR vkAS
(=80°C ) IRAE, Hi—PEHRSEEN 4 DNA
1.6 Argl6Gly A B % Adabin)

K A IR Tl RNE — BRI B B 225 4% ( PCR-RFLP )
He AR KM ADRA2B KX Argl6Gly 2254, PCRY IG5 ¥ 2 IR
SCHRL 3 J4RiE, I 5 Gene Bank #% %, #5191 5-GCC TTC
TTG CTG GCA CCC CAT-3'; FiliE514: 5-CAG ACG CTC GAA
CTT GGC CATG-3', VL 51t HE M AME ARG R ARG
o PCRY AR 20 uLAR R, RN 4504 : 94 C AR S ming
94°C7E 1 30, 59°CHEME30s, 72°CHEM 405, PE1T 35 M
72°CHEAH 6 min, PCR 43" W1 76 BR il 4 9 D118 Neol 14 FH
BEATREYI, 37 CARM LR, 2 IRAL L5 1Y 2.0% S5 i Wi g v
K, 120V HLJK 40 min, 2RAMT T WERY G 450, o SE R R,
SERRIH e Je , PR R SE BRI R R T S, I 109 3261 TR
SR, U3 K TR A R
1.7 %t o7

FI H Epidata3.0 8 57 B0 72, LA SPSS 13.0 3817 48 1127 4b
L 5 ADRA2B FEIN Argl 6Gly J DR 145407 3 [H 43 A 4 %
R FH o2 K6 56 43 B 5 IR BRY 43 A1 2 545 A Hardy-Weinberg - 5
Hro FHAES M logistic 270 AR, £, TH. &
6 BRUCR . B BT, KB BERSERIN RS, a4
ADRA2B FEIR Argl6Gly 22254k | (8B & — 3 (W28 HAE X R &
P 1 R I 5200 o 58 BAE FH ORine R FA 21 IR 5T 71k
B IR KIE a=0.05,

2 #R
2.1 AR R —AE

ARWHBIEFEXS G35 0 Bk, JLrig 4L 511 4], % IR ZH 456
B PIALAEAERS . T . SRR BMI, &3k & AR
BRI EF B R G R L (P<0.05), MR, KX
B S UAR ORI SCARR B 1 43T g, ZERTCaIT# R L (P>
0.05), WFE 1.

2.2 ADRA2B R Argl6Gly % &

ADRA2B F:IH Arg16Gly 2 R HI53-Ai454 Hardy-Weinberg -
MR o 9 B AR R 2 SR R RN 257 S R oA 25 R e
X (P<0.05), Logistic A4 HIRE W38 2, 45 R B/, 7
PHEAERY . TS s BIPE, B SRR BMIL
WH B RNR)G, #5147 GG IERN B A4 5 2 P s 1
TR FE RS2 44 I 1.702 4% (95%CI: 1.130~2.565 ). #54F G
ST B TR A A BB e v IS 1% s 8 P 485 7 A SR S T



452 - B SO EE2: 2013 45 6 H 25 30 %55 6 ] ] Environ Occup Med, Jun. 2013 Vol.30 No.6
9 1.307(95%CI: 1.104~1.972 ) 1%, W33, F2 TEMEER
£1 WRHRH—BIER il s
KB (=456 ) JGMI%H (n=511) AR <B30% =0, =308 H<40% =1, =405 H<50% =2,
At S Z P =505 =3
n % n %
() <30 7 15 0 00 82371 <0.001 Lt ST, = D0
30~ 33 72 0 0.0 TSR BB -0, BiF=1
40~ 185 406 154 30.1 SCALFRRE WIR R LAE =0, wh R E =1
50~60 231 507 357 69.9 LR e F=0. 41
T (AR <30 278 61 249 487 14.551 <0.001
BMI <24=0, =24=1
=30 178 39 262 513
A N 128 281 161 315 1359 0507 s AEPE=0, I =1
WA 28 719 350 685 WA A =0, WK =1
R AR 253 55.5 304 595 1586  0.208 R AN =0, 1R =1
PRI 203 445 207 405 N B> 20, 23 =1
ISR L 6 13 3 0.6 138 0239 P S0, bl Btk
B/ 450 98.7 508 99.4
SCWRRRE WP RDIR 204 447 0 211 413 1543 0462 BAsR B =0, £H =1, BE=2
PRI 252 553 300 587 BKR Bb=0, £W =1, fiZ =2
LEZR L TE 346 75.9 331 64.8 14.146  <0.001
el 110 241 180 352 23 {53
TR H B s> 376 736 300 658 6925  0.009 S5 01 2H B BE AN BOIT |5 HE A 41.1% )i FXTREZH( 32.2% ),
o e e e PIELIBI B 505019 5 ﬁf’ﬁfﬁmx, (=8.121, P<0.05).
= g 56 ais 4o 9n 64lr 0040 J@?#E? ﬂﬁ I%F ﬁJBI%%JE%z %mﬂuf E’Jle& EET Mﬂ}.%
& W 34 46 %6 [ 1.388 5 (95%CI: 1.049~1.835), WL# 4.
i T 2.4 B1IE5 ADRA2B AW Argl6Gly % M 69 L ZAF A
AR B 16 35 03 45 8068 0018 DA ML A 28 4, fE1BE . ADRA2B HE [ Argl6Gly K 1
Z% 40 88 73 143 K IAZHIE R ARG, I HARAEES . TSR R M SR
2 w0 s17 415 812 ST [ 22 sl A Tk, SR P 5 7T Logistic 1] U 52700 43 47
LU B2 @2 9312 0010 [AIPE IR TARARRIR A S AR A SRR MR IR R
<t 106 232 1% 305 G AR BB PR 55 ADRA2B HE A Argl 6G1y J: [ ) i 5 1.
kg R SRR RS, WS,
®3 Y T A ADRA2BEE Argl6Gly EEE, EMEFESFIHR LR
IS A Gl 7 P OR(95%CI ) OR“(95%CI )
n % n (%)
LY 8.85 <0.05
A4 137 30.01 141 27.59 1.000 1.000
AG 246 53.95 249 48.73 0.983(0.733~1.319 ) 1.072(0.779~1.475 )
GG 73 16.04 121 23.68 1.611( 1.108~2.340 ) 1.702( 1.130~2.565 )
SR 80.96 <0.05
4 520 57.02 531 51.96 1.000 1.000
G 392 42.98 491 48.04 1.227(1.021~1.538 ) 1.307( 1.104~1.972 )
[k Jo: R B W.oEmbmEREY . ik BAAR. BFEE. BML. RERE.
F4 B TABMSRELXESNENXR
X 2 I il 4L
At Ve P OR(95%CI ) OR*(95%CI )
n % n (%)
AMEIPE 309 67.8 301 58.9 8.121 0.004 1.000 1.000
{H15E 147 322 210 41.1 1.465(1.126~1.909 ) 1.388( 1.049~1.835)
[k o HESH TH BhERKE. 254 £ AKR. AKX BML. R FH%.



FREE SO P24 2013 4 6 A 55 30 %55 6 8] T Environ Oceup Med, Jun. 2013 Vol.30 No.6 « 453 -

®5 BT TARSEREEFREE L EERANRE M MEM

3L S Xof B Sl 2 OR(95%CI ) OR(95%CI )« OR;, P
A PE A4 85 77 1.000 1.000
N AG 175 141 0.640( 0.262~1.566 ) 0.652(0.246~1.727 )
ANfE PR GG 49 83 2.718( 0.879~8.403 ) 3.067(0.891~10.553 )
{RI5E A4 52 64 1.359( 0.842~2.192) 1.187( 0.705~1.997 )
{8IBE AG 71 108 1.390( 0.758~2.548 ) 1.532(0.790~2.974 ) 1.980 >0.05
{HIPE GG 24 38 0.688(0.314~1.507 ) 0.669( 0.283~1.585) 0.184 >0.05

[ Jo: WAEFR T HREFKSE . R RAAR RARE. BML AFHE.

3 itig

B2-AR J& T 5 G & FURR I (1 7 YRI5 158 52 1A B 19 2 1 L B
Z—, HATAERX B (i 20~28 M Ei K@ EBRIE 11 a
B ), 3RS R 3 A4 AR P AL I 6 3R B2-ARTTIZ
i w1411 A a1 W1 i N = O 22
PLKCB IS, g Jdomp 26 2443 4 FH 1 B2-AR i 1M 451 AL
Yok, RE VM WIS, DTT R HILAAR Y L3R B A
B2-AR & AC I 22 R GE A B AL ALHR 43, TR B IR A I
REPE, B FRRER BRI, KR IR AR R A L, 177 B2-AR
FI I REIRAS 5 HEE R 238 M: U VI &

1E ADRB2 4ty [X 123 817 X B4 & 31 67 4~ SNPs, HiHh 24
X AT 94~ SNP A i, 43 B F 4wl IX 55 46 ( N- 3t Argl6Gly ),
79 ( N-¥%i GIn27Glu ). 100 ( N-¥i Val34Met ), 252, 491 ( N- 3
Thrl64Tle ), 523, 1053, 1098 F1 1239 {7, {H Il fr A £ i e 25
WA R X, A0 SRR S Z R RE A T,
HATAFFEARE T, DL 16 7 ik 2R ( Arg ) 8% H 2 FR (Gly ) & 27
PSR E N (Gln) A &R (Glu) U I, eA15%
MRAgRE RN A B kA 2 TR, AR ST B Argl6Gly 7
ST PRIEAE o

ADRA2B LR Arg16Gly Ft R H1 15 Jst % 7% w5 1 e (1% 56 32—
L2 1 I 35 PR S5 A A S 3 AR SE 5 R R, GGk
AL GRS 5 UL M I A e, 54k Ep
AT 45 AR — 2 B0 I IE Kk B Arg16Gly 22 25 1 2
RO B2 5K o 2R 67 5 VAT 5 TR ke v il R A 17 2 ) Uk
L), FEAMA LI BAESE G A5 R 15 & i s sl & T i
AR, (HAEE | G SO AR ST 45 LR . ADRA2B
FEIR A T 2537 35 [R5 i g I R 42 1 19 I S K S A7 A 5%
PRI AR e B2 DR 5 D v IR 22 TR R S (4
W RFER O I E R EEER A LS UL
Y TSRV R 5 | D e o I 6 R S b A E— 8 25 57

{RPE T AR B RPRA b T 0BG 3l . AR F Z2 RN, A
JREAR M52 ) H AR BG S m E REIR , 4 e BRI B R] , S
WAL RE , K EIPERT(2f B 22 3500 (H R PR —
FERME PR O 2 R 2R, BB AT LR IO A5 | AR
SO0 50 T o = R B 57 O B0 07 1 O B Y 2
HALEE . SFREDDO 251 i 55 3 WA{RI % BE I35 A il i e 7K
B o WANG 2 AR (B HEAN o 1A 2508 s =2 )t 350 T
MRS o T T P X1 i 2 O B E DO RO Sk PR g 5 ke
M ER AR [RBEE LIS TR BFER R, FAR%E I,

(R BE AT B 5 e S & g LR A fE I TR 36 o ARIFSE LA 967 44 03
T H T TIAHIFTE G, 4550 B BIPE T AR & A5 K o i
P14 65 6% 2 [ 22 DAY 1.465 15 TREEAREIY . Tk . S35 L 134k
KRB BML, KBS mE R G, BIPEE B A
PR L ) fE R PEATI IR FE AN I HEE 19 1.388 18 . ASBIFTY B K
ADRA2B F: IR Argl6Gly 2 45 58I HE 4T 28 HAE 4017, LA
AAFERIFUREIBE R 2 J, 450Kk R B JE S ADRA2B FE A
Argl6Gly FEH RIFFEL HAE I (P>0.05 ), FEJREE T 4R, T
I . BMIAES2 M0 BRI R Ak, ARAR A & IR R S {1 9E 22 Rl A7 A
SEHAEF o B AT RS R M I 2 B R R 2 R A R R A
[FVEFREE AT, Mt — BT,

WG T ADRA2B JH: X Argl 6Gly 22 251 F{81 JE
22 AR RS R R M s U SC R ETT THI2E 20T, PR A
PR IR AZ B 2 LA Z IR I R L RIVERT, 724505 T AR
IO B2 2 5 PR R 2 D AR R RIS, T A i v ey TR
ZHEMEA

AEE BT L IREGE R 5,

S0k

[ 1 JCARRASCO G A, Van de KAR LD, et al. Neuroendocrine
pharmacology of stress[ J ]. Eur J Pharmacol, 2003, 463 ( 1-3 ).
235-272.

[2 IX0 74 b i By iA 48 B 20100 7 1. ih A i e 24 ik, 2011,
19(8): 708-709.

[ 3 JHERRMANN V, BUSCHER R, GO MM, et al. Beta2-adrenergic
receptor polymorphism at codonl6, cardiovascular phenotypes and
essential hypertension in whites and African Americans[J].Am J
Hypertens, 2000, 13(9): 1021-1026.

[ 4 IRERENG, Xssk, WATH . p2 B IR Ae 2 RS 28 5k
PER M HATOCPEDFFEIE R L T 1. th AR AR O i L A i A ks, 2011,
13(2): 187-189.

[ 5 JEWR. p2- ' FIRRAEZIRZ S SR EL 1. HERRO MR A4
2006, 33(3): 79-81.

Lo IxIEde, 4, Bk, 55 474 A0 B2 IR BEsZ ML 2 45k
B BRI Ak B ke ) B8 ELAE X D A P v Il R A s mm [ ). 1L
HFSE, 2009, 38(4 ). 445-448.

[ 7 JYUSF, ZHOU WH, JIANG KY, et al. Job stress, gene polymorphism
of beta2-AR , and prevalence of hypertension[ J ]. Biomed Environ Sci,

2008, 21(3): 239-246.
(FHF 456 7 )



« 456 - B SN B2~ 2013 45 6 H 2 30 %55 6 W] J Environ Occup Med, Jun. 2013 Vol.30 No.6

UEEDTIA, FARIUHACR . AT RIS R — I T S A
i, MATHERZAG BBV T BUE B2 — R IR il i, Horp
R &SRB S AN B AR o G, AT R R AT B2 1Y
SRR, I B SO AR, A R T M UE g H
1 VFZBORMBLR I, HARRARAT N T BIA R LT 2
W, IR R A W AR U N RV
RATHZ A REE AL SRR A, AR T HiE
AR TRV, SR /N R AR RE 1 R T S R T 2K
P 1) F) el BT 0

[ AR AT X2 A T BRI S R, Sl T e DA
A LA dt o EERE TG, A8 TR e E
R FIGE R OO B R BRI, AT AR A R R
Z, SCRI R EAMB A HGE , FERIR T BT 7 4R
FR AW TR (R REE TR A R — PR | &
BRI T T B S0, WA 22800, (UBGE L #m F Bk
19, IWRBON H—, Iz TR a8, SR T HRCR
SRS BB S OGS T, M ANRETE o UL T Bt Y 2
HOR; HIGIA R &/ ERR L 3~5 M T IS, AR5 1L i
Iy 51 vk kel BRI (00 | R A IR, , i o
F TR LU 7,

FURTT I/ B O S 2 A A T B s A
R, AR E B TAE RS R LT, AN M X 22
AR SO R S R R, BRI A R A, B
ZJE HATHRE 14 2 DUR LR E ALSER Y, 224 4 5 [ )
ZRNAL | BE S DA S A A i B AN o

R — MR R SRR T IAIPRIE , 22 AR AR CRIR
FNRE T HE SR RIS, AT R0 35 B 1 ek R 22 7 R fede
R T T 2 A 45 T O A R i 8 o S B S O R e
AR . PRI, FRATEAE AR T Bl s 3 i AR, 2
e AR IR, R A R PTERE T, I E IR R L
FARIBITEERE , YISETp 05 1k A

AEE AR T KBRS BRI R 2SR

S0k

[ 1 JES . HEmA el ML st AR iRE:, 2003: 349.

[ 2 JFmiAR, REEERS, WOA2E, 45 et I -Ib X /N A 45 3 i A T
oMLY ] IR R, 2012, 24(4): 205-208.

[3 ]34, RERE, X3 R WARAT YRR T BRI
[J]. B4R Ak, 2001, 17(3): 186-187.

[ 4 Jubpht, B, R, & 8 B d /N R 03 TR
[J]. HPEZER T4, 2004, 25(6): 747-748.

[ 5 ] b, THess Ve X d /N2 0 F TR PN [T 1. 3L
TP, 2006, 233(12): 2408, 2413.

[ 6 JPRESSLEY JC, BARLOW B, DURKIN M, et al. A national program
for injury prevention in children and adolescents: the injury free
coalition for kids[ J ]. J Urban Health, 2005, 82(3): 389-402.

[ 7 1055, Zeide P/ NS A 005 3 T USRI Meta 2087 () ). o 1228
T4, 2007, 28(6): 538-539.

(s BHEA: 2013-02-06)
(FESCHTA . Goolif; Sl TR, B EREF)

(L35 453 7))

[ 8 IMISONO M, MAEDA S, IEMITSU M, et al.Combination of
polymorphisms in the beta2-adrenergic receptor and nitric oxide
synthase 3 genes increases the risk for hypertension[ J 1. J Hypertens,
2009, 27(7): 1377-1383.

[ 9 JBENGTSSON K, ORHO-MELANDER M, MELANDER O, et al. Beta
(2)-adrenergic receptor gene variation and hypertension in subjects
with type 2 diabetes| J ].Hypertension, 2001, 37(5): 1303-1308.

[10]BUSJAHN A, LI GH, FAULHABER HD, et al. Beta-2 adrenergic
receptor gene variations, blood pressure, and heart size in normal twins
[ J]. Hypertension, 2000, 35(2): 555-560.

[11]CANDY G, SAMANI N, NORTON G, et al. Association analysis of
beta2 adrenoceptor polymorphisms with hypertension in a Black African
population[ J ]. J Hypertens, 2000, 18(2): 167-172.

[ 12 JHERRMANN SM, NICAUD V, TIRET L, et al. Polymorphisms of the
beta2-adrenoceptor gene and essential hypertension: the ECTIM and

PEGASE studies[ J ]. J] Hypertens, 2002, 20(2): 229-235.

[13]GJESING AP, ANDERSEN G, BURGDORF KS, et al. Studies of the
associations between functional beta2-adrenergic receptor variants and
obesity, hypertension and type 2 diabetes in 7, 808 white subjects[ J J.
Diabetologia, 2007, 50( 3 ): 563-568.

[14]SFREDDO C, FUCHS SC, MERLO AR, et al. Shift work is not
associated with high blood pressure or prevalence of hypertension[ J J.
PLoS One, 2010, 5(12): 45-50.

[15]WANG XS, ARMSTRONG ME, CAIRNS BJ, et al. Shift work and
chronic disease: the epidemiological evidence[ J 1. Occup Med,
2011, 61(2); 78-89.

[16 X585, T3 E, AEmg, 55 . BRI BETK -5 e iR 2% 5 A S I PR A1 26
FRIBEFELT ] o573 PA O 243k, 2002, 20(5): 379-380.

7]ER, BB, BER, % . ACERNZ BN S5 H T TAFL
PRI OCR [T ] b E Tk Rk, 2012, 25(3): 197-199.

(YFsBH: 2012-12-18)
(YESCH . A valifs Hidl: EWRT; B skeh)





