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Abstract: Objective

To investigate the relationship between angiotensin- converting enzyme (ACE) gene

insertion/deletion (I/D) polymorphism and angiotensinogen (AGT) gene M235T polymorphism and the onset of chronic
heart failure (CHF) on South Han Chinese population. Methods Polymerase chain reaction (PCR) and PCR combined

with restrictive fragment length polymorphism (RFLP) were used to detect the I/D polymorphism of ACE gene and
M235T variant of AGT gene in 111 patients with CHF and 110 heathy controls. The distribution of the genotypes and

alleles of ACE and AGT of two groups were tested. Results

The genetype distribution of the ACE gene 1/D

polymorphism differed significantly in the patients with CHF and the contrast()¢=20.175, P < 0.01) .The frequencies of
DD genotype and D allele in the patients with CHF were higher than the latter (DD genotype: 0.468 vs 0.227, ¥=

14.158, P< 0.01; D allele: 0.667 vs 0.436, }?=23.700, P< 0.01).
variant had no statistical difference between the experimental group and the contrast.

The genotype distribution of the AGT gene M235T
In combined genotype

analysis ,the genotype of ACE- DD+AGT- TT was significantly higher in CHF patients (0.351 vs 0.117, X=16.694, P<
0.01).The odds ratio estimated by the combined analysis of the ACE-DD and AGT-TT genotypes was 6.799
compared with 11+MM combinations, and it was higher than that estimated separately from the ACE- DD(OR=3.948).
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Conclusion The I/D polymorphism of ACE gene are associated with the occurrence of CHF in South Han Chinese
population, and the genotype ACE- DD might be one of the genetic risk factors of CHF. The M235T polymorphism of
AGT gene seems to have no correlation with the occurrence of CHF solely, but AGT and ACE may play an interaction
role in the onset of CHF, and the DD genotype individual together with TT genotype may have more risk of CHF.
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1.2.2 ACE I/D Py
5" - CTGGAGACCACTCCCATCCTTTICT-3" ; P, 5' -
GATGTGGCCATCACATTCGTCAGAT- 3'#
20 pL, DNA 1 pL
( 0.2 pg),10x 2 pL, Pfu DNA 1
pL(.5 U/uL), P, P, 1 pL(10 pmol/L),dNTP
2 pL(2 mmol/L) PE- 2400
, 94 1 min, 58 1 min , 72
1.5 min , 30 ,72 5 min
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1 ACE I/D
Fig.1 ACE gene insertion/deletion(l1/D) polymorphism
I1,ID,DD:three genotpyes of ACE gene 1/D polymorphism

1.2.3 AGT M235T :
P, 5' - CAGGGTGCTGTCCACACTGGACCCC-3' , P,
5'- CCGTTTGTGCAGGGCCTGGCTCTCT- 3'H

30 pL, DNA

15puL (0.3 pg),10x 3 uL, Pfu DNA

1pL@ U/uL), Py P, 1 pL(A2 pmol/L),
dNTP 3 pL(2 mmol/L) PE- 2400

, 94 1 min, 65 1 min ,

72 1.5 min , 30 ,72 5
min ;

20 pL, PCR 10

pL, Tth11l | (Fermentas )10 U, 10x

2 uL, 37 16 h
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Fig.2 AGT gene M2355 polymorphism ) ACE A;GT Hardy-
MM, MT, TT: three genotypes of AGT gene M2355 polymorphism; Wemberg (X 2.472 1.831,P >
PCR: AGT gene fragment after polymerase chain reaction 0.05) )
1.3 2.3
2.3.1 ACE I/D
DD Oe=
t , X 14.158, P< 0.01); D
(odds ratio, OR) (¢=23.700, P < 0.01), 1
95% (confidence interval, CI)
1 ACE I/D
Table 1 Frequencies of genotypes and alleles of ACE gene I/D polymorphism in
chronic heart failure (CHF) group and normal control group n(proportion)
Genotype Allele
Group n T ID DD non- DD I D
CHF 111 15(0.135) 44(0.396) 52(0.468) 59(0.532) 74(0.333) 148(0.667)
Control 110 39(0.357) 46(0.418) 25(0.227) 85(0.773) 124(0.564) 96(0.436)
2.3.2 AGT M235T (¢=2.518, P=0.113); T
TT (¢=0.986, P=0.321), 2
2 AGT M235T
Table 2 Frequencies of genotypes and alleles of AGT gene M235T polymorphism in chronic heart failure (CHF) group
and normal control group n(proportion)
Genotype Allele
Group n MM MT T non-TT M T
CHF 111 6(0.054) 29(0.261) 76(0.685) 35(0.315) 41(0.185) 181(0.815)
Control 110 3(0.027) 43(0.391) 64(0.582) 46(0.418) 49(0.223) 171(0.777)
2.3.3 ACE IID AGT M235T (%) (%) (Xs) ) Xy
ACE- X , Enter Logistic
DD AGT-TT , , ACE
(¥=16.694, P< 0.01), 3 (P

, ACE (x) AGT 0.007 0.021 0.001), AGT P=0.805,
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| , ID OR 2.871
(95%Cl:1.235 6.678,P=0.014), DD OR
3.948(95%CI:1.661 9.381,P=0.002)
ACE (x)) ACE AGT (Xu%
X2) (%) (%) , Wald
) , ACE AGT
(P=0.002)
I+MM , DD+TT OR
6.799 (95%Cl:2.618 17.655, P=0.000); DI+TT
OR  2.928(95%Cl:1.205 7.117,P=0.018)

3 ACE I/D AGT
M235T
Table 3 Combined analysis of genotpyes frequencies of ACE
gene I/D and AGT gene M235T polymorphisms in chronic
heart failure (CHF) and normal control group n(proportion)
Group DD+TT Others DI+TT 11+MM

CHF 39(0.351) 72(0.649) 29(0.261) 1(0.009)
Control ~ 13(0.118) 97(0.882) 29(0.264) 1(0.009)
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