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(HE] B HitEEERSREE(CYPIIB2)EEAT(-344)C EEMH 5B O sl K
ABEMERENZERH, A% REABNERAENE, EBRHEEBR 1575 MEAHR
%, WAL ERMER RN ART ACERE .CYPIIB2 K NE R B EAHBENNEE
o BHEZHEFRERE (MDR) MR -FRN TN, H RIS K MDRBERIE 7 BN -5
3 E A R AR R logistic Bl IHER), 4R MDR REEA N CYP11B2 X H 5K B
REARF, SR AR IR A 4 1 B 20 0.604, 38 XL —B R 10/10, B % logistic B3 4347
BRCYPUB2 B REH K TR ER WXL H ¥R, LEFEHAL ¥ E X (P=0.003),
HORME R 95%CI #310.25(2.23 ~ 47.18) . Bk A fE FILA S i B L (P<0.05), it CYP1IB2
HIAT(-344)CRAR SHRET R i R mst R AR S M ENEE.
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[Abstract] Objective To explore the interaction between C ( -344) T polymorphism of
CYP11B2 and drinking index (DI) as well as their impact on the risk of hypertension in Chinese
Mongolian population. Methods A total of 1575 Mongolian people aged 20 and older including 562
hypertensive and 1013 normal-tensive from agricultural and pastoral areas in Tongliao city of Inner
Mongolia, were included in this study. A cross-sectional survey was conducted to collect data by
personal interview with local residents, using a standard questionnaire. Fasting blood samples were
drawn and height, weight and blood pressure were measured. The variant genotypes of CYP11B2,
ACE and eNOS were identified by PCR assays. Gene-environment interactions were analyzed, using
multifactor dimensionality reduction (MDR) model. Based on the result of the best MDR model, a
multiple logistic regression model was constructed as the final cause-effect interpretative model.
Results The interaction between CYP11B2 variant genotype and drinking index appeared the best
MDR model with statistical significance(y’=66.35, P<<0.01). Testing balance accuracy of the model
was 0.604. The cross-validation consistency was 10/10. Data from the final multiple logistic regression
based on the MDR model showed that the main effects of both CYP11B2 variant genotype and the DI
were not significantly different but the interaction between the genotype (TC) and the DI (90~) was,
with regard to hypertension (OR, 10.25; 95% CI, 2.23-47.18; P=0.003). The combined effects
between CYP11B2 variant genotype and the DI showed that following indices as : genotype TT or TC
combining non-zero drinking index, including genotype (TT) combining the drinking index(=>168),
the genotype (TT) combining the drinking index ( =40), the genotype (TT) combining the drinking
index (=1) and the genotype (TC) combining the drinking index ( 2290) , were all risk factors of
hypertension when comparing with genotype (CC) combining the drinking index (0) , and the ORs
(95%CI) appeared to be 2.07(1.15-3.70) , 2.35(1.22-4.56), 2.05(1.07-3.94) and 5.56(2.54-12.18)
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respectively. Conclusion Essential hypertension might positively be affected by the interaction of the
C (-344) T polymorphism of CYP11B2 and the drinking index in Chinese Mongolian population.
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1. BT : 2003 4E 6 H E 200448 A, R A%
BRI T, AN SR B AL T 22 B 1 B HEE A
K(% )3k 14708 AE (W) KR ITFTIG , BEF R
FE205 KU L 2O RIEABEEN 1575 85K H
BRERKBE . WA, IAMEYEENERE
.3t 5B EZ SR MLRERE,

2. R

(DAAE BRI EERNE B2 EIIRRE
BABIFFR X G 5 o T (M I A A . N AR
5O —BADEGER, QWM RERA . AN
S FHBMAL XL FEER 1L4E
RUA b3 R s KA (A ) - WRARAT R (4F) X
H B (3/K)/20, SR X ¥ HKAE L
B (50 g) B LA b, FFE etk 1 48 B LA b & MK ; 1k
AR50 g- &) AR R (4E) X BIKA R (g/d) o
@ BMI={A&E/E & (kg/m®), FERERIE X7 24<
BMI<28 }#B & ,BMI=>28 HACHE, @MEHiCHR
mE,

Hypertension; Multifactor dimensionality reduction; CYP11B2; Drinking

(2) i R & - R e ARER DET, KA
B PRI AT IR B, ERBhxT R A
K B2/ 10 min A b, SBP LA Korotkoff 55 1 &5 A,
DBP LA Korotkoff58 5 & A, ¥EBWRMEELE
B IR 39K, LA 3 R A9 T S5HEAE A i x4 i
FEE, BiELE SRS EELENRERE,
B SBP=>140 mm Hg (1 mm Hg=0.133 kPa) Fl/a
DBP =90 mm Hg H & IiL/E

BBz A RMME , R R E#kK
L5 ml, B B vE . MARIKIREH,-80°CIRFE,
#EDNA, EFEAREN : DACE ZE LB RN .
NEF 4 DNA S2BCR Al - A5k . MIESE 0GR
[12]i&it B %54, IE M : 5’ - CTG GAG ACC ACT
CCC ATC CTT TCT - 3' ; K I9) : 5' -GAT GTG GCC
ATC ACATTC GTCAGAT- 3, PCR ZJNFE/F:94C
WA M 180 s; ARG 94CAEHE 60 s, S8CIH K 60 s,
T2CHEAH 60 s, FLAEFR 30K ; BJS T2CLAFKE
300 s, FH PTC-100™PCR{{# 1 DNA & B ,PCR =
W% 2% B IS B 1K , FRRAL 25 e, 76 5850
KT T MELE R, MAAFHLIKH #9490 bp, DDA S
F 4190 bp, ID Z¢ & F LUK A7 490 bp Al 190 bp.
@CYP11B2 -344C/T £ . PCRY 1. 5]
#1:5 -CAG GAG GAG AGA CCC CAT GTG AC-
3',3|#72:5'-CCT CCA CCC TGT TCA GCC C-3',
R % 20 pl, H AR DNA 4 pl, 10 pmol/L 4
B =R 0.5 ul, 10X Z ik 2.5 ul, Taq B 1 U, 5]
P& 025 plo RIAMRE : 94C FAEM S minf5
BEATEFR: 93CAE 405, 62°CIB K 305, 72°CES
45 5,3L 35 MEFF , B G 72°CHEM S min, 4CHRFF
PCR Y741 537 bp. BT B S pl PCR™=4), R
I ) Hae T 5 U, 10 X ol 1 pul, XZRIEK
3 ul 37CEFI 2 he BEVI =9 2.5% X AR MR B BB FR.
Ko BAMTFTUELAM, TTAS FHREKWHR
273 bp, CC 44 F 5 202 bp, @eNOS EFH LM
Kl :PCR ¥4 : L #%5|%:5'-AGG CCC TAT GGT
AGT GCC TTT-3' ; F#f 59 : 5' -TCT CTT AGT
GCT GTG GTC AC-3' . L& 25 ul, 1%
4 BiAE P 94°C 5 min, 94°C 30 s, 59°C 40 s, 72C
45 5, 3L 35 MBI )5 72°C FE/# 10 min, PCRH)
Z10% KR HBRER S & BRARERRE,
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DD £li& 3 F R e 3k £ 4 493 bp, AL T RRE A
HLIK %7 A 520 bp, ID Z4&F 41493 bp #1520 bp,
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R EHR KRB, W4 g FRH RN
MDR2.0 2K a3 #r B A 55K R H 5 R EHR
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B RENERE,
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1. B ILES % R S AE R X R E
fhitt: VA 1575 A, H P B4 688 A, £ 887
Ao BILERES62 A, EHMEH 1013 A, Bl

BB ER K 35.68% , P B KR 44.62%, R
28.75% , ERAFITHFE N (P<0.01), HILEFERE
PRl B R RN 31.53% , H o B 39.9%, X #
25.3% . 1o ML FE 26 A0 I A 1F 8 41 R 48 394E 2 5 R
51.79 % M4391 % , ZERAGHITFE X (1=12.53,
P<0.01), &H-W- VK%, 35 R4 CYPIIB2
M ACE & H B 2 A% A H-W ¥4 (P<0.01),
eNOS % H &Y i) 73 75 7 & H-W -4 (=158, P=
0.209), £ B HFEIESRM logistic BIFT, 4ERS M
1. BMI, =40 £k 8 45 B0 =25 M8 16 07 5 1l
AMEEMEAMNIHBERAZRITERE X,
CYP11B2.ACE #1eNOS # [ )43 1 2 B L4 112
B, FBER MHIE, BMIFH =40 K E RS
I FE B4 R B G2 & X, CYP11B2, ACE
eNOS EE TSR X, HORENE 1,

2. B Ui R fE RS R #9458 MDRAR B! : B ALY
MDR # & £ CYP11B2 FIEK 1 5 %K 84 38 H.4E I
R, R R I R A R 2 B/ (1 —0.604=

F1 BMEHRITERR RS BRI R ORE

OR1H(95%CI)

% ORE(95%CI)

JASAISES R ML (n=562) ERIME(n=1013)
F#H(2) 20~ 93(16.55) 415(40.97)
40~ 321(57.12) 346(49.95)
60 ~ 148(26.33) 92(9.08)
#35 % 255(45.37) 632(62.39)
L] 307(54.63) 381(37.61)
BMiI(kg/m?) 0~ 365(64.95) 809(79.86)
24~ 147(26.16) 168(16.58)
28 ~ 50(8.90) 36(3.55)
RIEFEH(50 g-4F) 0 284(50.53) 705(69.60)
1~ 51(9.07) 95(9.38)
40~ 63(11.21) 78(7.70)
90 ~ 79(14.06) 70(6.91)
168 ~ 85(15.12) 65(6.42)
RAREB (L) 0 280(49.82) 550(54.29)
>0 47(8.36) 138(13.62)
72~ 65(11.57) 117(11.55)
14~ 76(13.52) 112(11.06)
25~ 94(16.73) 96(9.48)
CYP11B2 cCc 57(11.42) 125(14.12)
TC 178(35.67) 343(38.76)
TT 264(52.91) 417(47.12)
ACE DD 80(17.09) 162(18.66)
D 196(41.88) 378(43.55)
I 192(41.03) 328(37.79)
eNOS DD 4(0.79) 4(0.43)
D 98(19.25) 154(16.54)
I 407(79.96) 773(83.03)

1

2.831(2.17 ~ 3.69)
7.178(5.09 ~ 10.13)
1

1.997(1.62 ~2.46)
1

1.94(1.51 ~2.50)
3.08(1.97 ~4.81)
1
1.33(0.92~1.92)
2.01(1.40 ~2.87)
2.80(1.97 ~3.98)
3.25(2.28 ~4.61)
1

0.67(0.47 ~ 0.96)
1.09(0.78 ~ 1.53)
1.33(0.96 ~ 1.84)
1.92(1.40 ~2.65)
1

1.14(0.79 ~ 1.63)
1.39(0.98 ~ 1.97)
1

1.05(0.76 ~ 1.44)
1.19(0.86 ~ 1.64)
1

0.64(0.16 ~2.60)
0.53(0.13 ~2.12)

1

2.633(1.868 ~3.711)
7.960(5.013 ~ 12.639)
1

1.675(1.184 ~2.370)
1

2.417(1.730 ~3.377)
3.307(1.873 ~5.837)
1

1.180(0.725 ~ 1.919)
1.807(1.102 ~2.961)
2.442(1.467 ~ 4.064)
2.288(1.326 ~ 3.947)
1

0.691(0.421 ~ 1.132)
0.921(0.584 ~ 1.453)
0.707(0.447 ~ 1,118)
0.595(0.375 ~ 0.943)
1

1.034(0.664 ~ 1.610)
1.521(0.997 ~2.322)
1

1.108(0.754 ~ 1.628)
1.123(0.761 ~ 1.656)
1

0.475(0.073 ~ 3.109)
0.422(0.066 ~ 2.702)
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0.396) , XX —BtE R 10/10, ZRBEABRKK
B2 E L (f=5.38,P=0.020), R#E2 ,

R2 RMESBERS5HIEEZ A MDRZH

L WA RROHEER SX—B#
ity 0.604 0.599 10/10
CYPI1B2 HhkiAEH 0.618 0.604 10/10
CYP11B2 RiWifE¥ eNOS  0.631 0.571 5/10
CYP11B2 ACE ki3 0.652 0.552 5/10

W KBS >0 E MR ENE S SR ARE . =
61.79, P<0.01; RBHEAKE . =5.38, P=0.020; MEEA LK : f'=
66.35,P<0.01

3. CYP11B2 51k $32 BAE F i fE B B A
i ZHEEIE &M logistic FFAHT BR (3% 3), 5
E&Y HAE,BMI S B IR RBKA S4B X
(P<<0.01); tRE 5 B A CYPLIB2 B H Y EH 5
IR R X LS T2 B X, i CYP11B2(TC)#H
MR (90~ VWX ESHMERSKITFEX
(P=0.003) , 1 & 13 22 B K 2.33, OR 1 % 95%CI Ky
10.25(2.23 ~47.18),

#3 CYPLIB2ERASERBEENGKE

A SASE S B OR{E(95%CI) Y{E PHE
RETEH(50 g-4F)
1~ -0.04  096(033~277) 001 0934
40~ 0.08  1.09(043~279) 003  0.855
90 ~ -026 0.77(021~2.82) 015  0.697
168 ~ 030 1.350.50~3.67) 034  0.558
CYP11B2
TT 020 1.22(0.714~2.08) 052 0470
TC 033  0.72(00410~127) 130 0255
BMi(kg/m®)
24 ~ 0.90 246(1.76~346) 2725 <001
28~ 1.16  3.18(1.79~5.36) 1561 <0.01
B8 CYP11B2
(90 ~ X(TC) 233 10.25(223~47.18) 893  0.003

 AREIE R 0 3R & A T80 % 4 AR B CYPLIB2
BB ES CYPLIB2 I H I ; (90 ~ ) (TC) KT 5 HTE 90 ~ 168
(50 g-£F) 5 CYPIIB2(TC) A H.; VAR M5, EALAE.:
£=2.86,P=0.903

4. CYP11B2 5K+ Bk A 1E F M fa b BE 4
H: BURERW B4 CYP11B2(CC) B H # R xt B,
Z R &3k %14 logistic Bl 1343 #7 CYP11B2 3 H 51k
BREBWKAER., 4R 587R,CYPLIB2 (TT) 5%k

WS B ( =1, =40, >168),CYP11B2 (TC) 54kH
FEH(=90) KB ATERA ST ERE L (RY).
15

B R R SRR, A EE L& i H R
BEER R EZE SN EEM S KRR ERE
R, e RN ERREERY, 20014
Ritchie 21"/ % ik # 1! MDR, B—FhIES B K&
AR EE-E EE - E R E RS
o T EEMTERE LK AR H
RE R ERN , Y FER ERUN TG 28 L E 15
KT AR BB AR B AR (BR800 A B U,
EHAREER T LR, T logistic B3 #E & B F 3
MU, B, AR AT el B R R R R RS
logistic [E] 5 %) 4 i 1 fE & 5l & , F A MDR 89 5 &
B, BERERE MDRERI T SR EER
4 logistic Bl I R f AR . X RAMDR S
logistic [B] I3 HE45-& K 47 T I 7 R B B S5 3R B 1S
B E R HAEA—K R

AT EF R R A KB E T Y%
HERE R, RS NS AT I, %
BHoE N BEAE B A5 2 F03R R 5 AR LA Bm i Rl
¥, B AR R I R SR R, A B T
BERXHSAERENLEIEH. AMRGERE
B, EHERKENS LEERIRLERER
31.53%, Herh B4 39.9%, &1 25.3% , E T 2EI
T K (B ER K 18.8% , Hoh B 202%, &
£ 18.0%) o ABFFTEZER A KIE . BMIE R385
HE. BRA5H MERXRENSMGER—"",
2 ST FH 28 R K AE 444 Logiistic 1A 4387 B , K
B WA 5 5 R LR R AR KL B 1A
BB AERS BMIL RIS BUS TR, FEU L
M AR B AR R BA T A fE B R, A8
RO ER B, KETEE =40 F BMI ¥ 5% & 1%
BRI R A & A KBk

BE-NERKE-BEBRRSE(RAAS) X
eNOSZEF I E R X BHEEEENEM, Bilks
5T % ACE .eNOS 1 CYP11B2 ZH 1k b £ A

#4 CYPLIB2 HE Sk EBSEFANERE

RIBETEHR(50 g-4F, [U4H)

CYPIIB 0 =1 =40 =90 >168
TT 1.30(0.89 ~ 1.89) 2.07(1.15 ~ 3.70) 2.35(1.22 ~ 4.56) 1.15(0.61 ~ 2.16) 2.05(1.07 ~3.94)
TC 0.88(0.58 ~ 1.32) 0.88(0.41 ~ 1.92) 1.33(0.68 ~ 2.61) 5.56(2.54 ~ 12.18) 1.83(0.93 ~ 3.59)
cC 1 0.95(0.30 ~ 3.00) 1.43(0.48 ~ 4.32) 0.73(0.22 ~ 2.44) 1.36(0.47 ~ 3.92)

I XU RR T B CYP1IB2(CC) B A AR 45 BML BRI . =5.69, P=0.682
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K, Btk &4 logistic B3 447 K & BL ACE %
HEEWmSEhEaLELER X, SXImiE
HFURIE SR, BR/MER(n=100)7H8
RERR™ eNOSEHEBM SR L HERIMERE
BRE BRAP TR K B eNOS HFH L5 H:
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EAT(-344)C £ AU R AR MLEXXE, HE
HEME R CYPUB2 £ H 5 R &M M EH %
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BMIJG , CYP11B2 £ £ 2544 5 TR 8 00t 5 i
B REAEZEAER(P<0.01), FIZEEIELM
logisitc [} I3 2047 CYP11B2 25 £ A1 5kl H# 5
KBS YERRR, & CYPIIB2(TT) & BAATE % &
A iR B9 fE B 4 & CYP11B2(CC) EAREK T &
B 2.05 ~ 2.37 (95%CI: 1.07 ~ 4.56) f& ; & CYP11B2
(TOEFHAKFBREE (KERE=90)24ERH
I PR B9 f& 16 B & CYP11B2 (CC) B AR TE & 1Y
5.56 (95%CI:2.54 ~ 12.18) 1%, H 8 A BRI 7]
W Z B 1135k B B 8 2 R AL T L B
A 11k [ A 3t S B RS , SR B B R A A K
B LR MR R, SR REBERY S
BN, PHERRY AR IE, X BERE 5
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A9 K F MDR F13E 2 {4 logistic [51 13 77 & #8
$#7% CYP11B2 2 A £ A1 51K 18 15 5 b 5] 5 v 3¢
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