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ABSTRACT Objective To explore the relationship between genetic polymorphisms of C-344T in the
promoter region and K173R in the exon 3 of aldosterone synthase gene CYPIIB2 and the incidence of essen-
tial hypertension in a northern Chinese Han population. Methods We conducted a case-control study inclu-
ding 182 hypertensive patients and 189 healthy controls in Harbin newspaper office and assayed the genotypes of
C-344T and K173R using polymerase chain reaction-restriction fragment length polymorphism PCR-RFLP
and direct sequencing technology. Results The distributions of C-344T and K173R genotype frequencies in

men and women were in accordance with the Hardy-Weinberg equilibrium. The differences of C-344T allele and
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genotype as well as K173R allele frequency distributions between hypertensive patients and healthy controls
were not statistically significant in men and women and pooled population P =0.05 . The difference of
K173R genotype frequency distribution reached borderline significance P = 0.0500 and was more pro-
nounced in women P =0.0038 according to the dominant mode of inheritance. Moreover the magnitude of
this mode of inheritance was more remarkable after the confounding factors were adjusted. K173R statistically
correlated with the systolic hypertension in women. Conclusion The CYP11B2 K173R polymorphism corre-
lates with the susceptibility of essential hypertension in the northern Chinese Han population.
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1 PCR

Table 1 Primer sequences of PCR and the conditions of restriction digest

PCR bp bp
Primer sequences The length of PCR o The length of digested
Gene and locus Restriction enzyme Agarose gels
5'—3' products  bp products  bp
CYPI11B2 F CAGGAGGAGACCCCATGTGAC 538 Haelll 2.5% T 273 +137
C-344T R CCTCCACCCTGTTCAGCCC C 203 +137
CYPI11B2 F AGGCAGCTTCTACCAGGGCCCCAGTCACTC 1286 Bsu36 [ 1.5% K 1286
K173R R CCCCTCCCCTGCAAATCTCATCCCTTA R 1037 +249
F R
F and R denote the sense and antisense primers respectively
PCR b
20 P <0.05
100%
SAS 9.1.3
Institute Inc.  Cary NC USA 2
LD http  //www.lop.kcl.ac.uk/lop/Deparments/ P <0.05
PsychMed/ GepiBst/ software. shtml P=0.05
Hardy-Weinberg BMI WHR
¥ Tis P <0.001
t P <
v 0. 001
BMI
Logistic P <
95% CI 0. 001 WHR
OR 2LD 2
2
Table 2 Comparison of clinical indexes between essential hypertensives and normotensives upon stratification for gender
Males Females
Characteristics EHTs NTs EHTs NTs
n 127 113 55 76
Age years 46.84 + 9.63* 59.41 £10. 83 47.33 + 8.03* 51.61+ 7.92
BMI  kg/m? 26.73 £ 4.147 22.02+ 2.96 25.16+ 2.78* 22.79 + 3.66
WHR  c¢m/cm 0.91+ 0.05% 0.85+ 0.05 0.84+ 0.05 0.83+ 0.05
SBP  mm Hg 144.60 +£15.02* 119.07 £ 9.77 147.33 £16.60 * 113.09 £11. 36
DBP mm Hg 95.35+ 8.01* 74.81 + 6.75 89.07 + 8.07* 70.93 + 8.05
PP mmHg 51.24 £13.60* 58.25 £16. 14 44.07 = 7.26 42.97 =+ 8.85
Smoking % 40. 16 38.94 3.64 3.95
Drinking % 58.27 59.29 34.55% 2.63
Glucose  mmol/L 5.36 £ 1.01 5.32+ 0.37 5.35+ 1.07 5.28 + 0.40
EHTs NTs BMI WHR SBP DBP pp E

P <0.001
EHTs essential hypertensives NTs normotensives BMI body mass index WHR waist-hip ratio SBP systolic blood pressure DBP diastolic blood pres-
sure PP pulse pressure  * P <0.001 compared with NTs

Hardy-Weinberg CYPIIB2 Hardy-Weinberg
C-344T KI173R C-344T P =0.9829 P =
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0.9081 KI73R P =0. 8462 P= P =0.0500
0. 1804 P =0.0038
P =0.6443
CYPI11B2 C-344T 3
K173R
0.59 ~0.75 0.74 ~
P=0.05 0.75 0.59 ~0. 61
CYPIIB2 KI173R
3 CYPIIB2 C-344T  KI73R
Table 3  Distributions of genotype and allele of C-344T and K173R polymorphisms of CYP11B2 gene
CYP11B2 Total Males Females
Genotype and Allele EHTs n % NTsn % EHTs n % NTsn % EHTsn % NTsn %
Genotype C-344T n =182 n =189 n =127 n=113 n =55 n=76
CcC 21 11.54 16 1074 13 10.24 11 9.73 8 14.55 5 6.58
CT 84 46.15 84 56.38 62 48.82 47 41.59 22 40.00 37 48.68
TT 77 42.31 89 32.89 52 40.94 55 48.67 25 45.45 34 44.74
X =141 P =0.4937 X =1.50 P=0.4716 X =2.58 P =0.2755
Allele
126 34.62 116 30. 69 88 34.66 69 30.53 38 34.55 47 30.92
T 238  65.38 262 69.31 166 65.34 157  69.47 72 65.45 105 69.08
X =130 P =0.2539 X =0.92 P =0.3375 X’ =0.38 P =0.5363
Genotype K173R n =182 n =189 n =127 n=113 n =55 n=76
KK 81 44.51 77 40.74 51 40.16 48 42.48 30 54.55 29 38.16
KR 77 42.31 99 52.38 60 47.24 55 48.67 17 30.91 44 57.89
RR 24 13.19 13 6.88 16 12.60 10 8.85 8 14.55 3 3.95
)(2:5.99 P =0.0500 X2:0.88 P =0.6443 X2=11.]6 P =0.0038
Allele
K 239 65. 66 253 66.93 162 63.78 151  66. 81 77 70.00 102 67.11
R 125 34.34 125 33.07 92 36.22 75 33.19 33 30.00 50 32.89
X2=0~13 P =0.1740 X2 =0.49 P =0.4860 )(2 =0.25 P=0.6191
LD D’ 0.74 0. 60 0.75 0.61 0.75 0.59
3 P=0.05
CYPIIB2 C-344T
3 P=0.05 P =0.0431
K173R 3 P =0.0304
4 CYPIIB2 C-344T  KI173R 3
Table 4 Three inheritance models of C-344T and K173R polymorphisms of CYP11B2 gene and
the comparisons of the adjusted and unadjusted confounding factors
Men Women
Ttems OR 95% CI P OR 95% C1 P
Unadjusted
C-344T Additive 0. 82 0.56-1.22 0. 3304 0. 84 0.49-1. 44 0.5311
Dominant 0.95 0.40-2. 21 0. 8973 0.41 0.12-1.32 0. 1415
Recessive 0.73 0.44-1.22 0.2298 1.03 0.51-2.07 0. 9350
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Men Women

Ttems OR 95% CI p OR 95% CI p

KI173R Additive 1.15 0.78-1.71 0. 4737 0.87 0.49-1.50 0. 6054
Dominant 0.67 0.28-1.53 0.3522 0.24 0.05-0. 88 0.0431

Recessive 0.91 0.54-1.52 0.7154 0.51 0.25-1.03 0. 064

Adjusted

C-344T Additive 0. 80 0.53-1.21 0. 3421 0.84 0.48-1.45 0.5132
Dominant 0.96 0.42-2.25 0. 8732 0. 44 0.20-1. 46 0. 2046

Recessive 0.75 0.48-1. 31 0. 3005 1. 06 0.57-2.19 0.9063

K173R Additive 1. 16 0.81-1.83 0. 4451 0.91 0.53-1. 62 0.7116
Dominant 0.70 0.32-1. 66 0. 4017 0.21 0.03-0.76 0. 0304

Recessive 0.89 0.51-1. 62 0. 6999 0. 49 0.22-1.01 0. 0582

C-344T P=0.05
173KK
3 P> 173RR P<0.05

0.05 K173R 3 P=0.05 5

5 CYPIIB2 C-344T  KI173R
Table 5 Correlation of the C-344T and K173R polymorphisms of CYP11B2 gene and the blood pressure levels in hypertensive patients

C-344T KI173R
Sex cC CT TT KK KR RR

Men
SBP  mmHg 147.31 £15.36 144.55 £15.85 143.98 £ 14. 12 144.73 £13.94 144.48 +16. 30 143.81 £13.78
DBP mmHg 93.46 + 5.91 93.15+ 8.73 93.58 + 7.69 93.45+ 7.77 93.43 + 8.59 92.75+ 6.88
PP mmHg 53.85+14.74 52.40 £13.91 51.40 £13. 12 50.27 +£12. 89 51.05 £13.95 54.06 +14.71

Women
SBP  mmHg 146.1 £21.20 148.09 £12.56 148.00 + 18. 54 153.83 £16.95* 147.82 £ 14. 34 140. 63 +20. 08
DBP mmHg 88.75+ 8.35 87.41 + 7.66 90.64 + 8.36 89.97 £ 7.69 88.24 + 8.65 87.50 = 8.67
PP mmHg 56. 38 £20.26 60. 68 +14. 38 58.36 +16. 56 58.87 £15.70 59.59 £15. 84 53.13 £19.45

173RR % P <0.05
# P <0.05 compared with 173RR
7
CYPIIB2
C-344T K173R
> C-344T

- - CYPI1B2 C-344T

C-344T
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