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[Jr¥s] BLAI B A AL RN K R M BER E 2B EAR X 215 B0 0% B 5 19 ACE 2 46 A /5 % (/D) X
AGT M235T LA M# T, ¥E P 105 43 CHF HIENRAA , HAK 110 FlOZHERIEH FH/E X RAE,
[GR)FBLKEH CHF 4 DD EEA K DESMFEE KR E FXBA (BE R 45.7% vs 23.6%, 5 E A
64.8% vs 43.6%,P < 0.01) ; AGT £ M235T LA MEWA TN LE ¥ £ 555017 ACE 5 AGT &
HEsEExR, WA RN A4 DD # ACE #FE K TT 2 AGT B2 E MM TN HH 27.6% K 14.5%, FEWNE
BEFE%, 51 + MM A&, BA ZBA & F B R0 % BE &4 CHF £ OR b 5.039, K 82 H ACE
DD R % 4 CHF #9.0R 3, [451& JACE 3 UD £ 35115 [ 5 07 #6430 DUR A B 09 /8 % &£ CHF A
3% ,DD % ACE % i f Ri%# X CHF Bt e H K, A AGT £ M235T £ HM 5 %K E
DR R H & E CHF 1% B4 ACE #£H 487 W & 3, ACE 1 AGT #HE 7 CHF My k£ T EAF W RE/EM,DD
R A0 KB E E RS A TT M, X4 CHF fIdL W,
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Relationship between Renin-Angiotensin System Gene Polymorphism and
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Abstract:  [Objective] To investigate the relationship between ACE and AGT gene polymorphisms and the
onset of ischemic CHF in South Chinese population.[Methods] ACE gene I/D and AGT gene M235T polymorphisms
were analyzed in 215 patients with coronary artery disease, the gene polymorphisms were detected by polymerase
chain reaction and restriction fragment length polymorphism methods. Genotype distributions were examined in 105
consecutive patients with ischemic CHF and 110 patients with stable angina pectoris and LVEF > or = 45%.
[Results] The frequencis of DD genotpye and D allele were higher in the patients with ischemic CHF than in their
corresponding controls respectively (DD genotype: 45.7% vs 23.6%; D allele: 64.8%vs 43.6%, P < 0.01); The
genotype distributions of AGT gene M235T were similar between the patients with and without CHF in CAD. In

combined genotype analysis, the genotype of ACE DD+AGT TT was significantly higher in patients with ischemic
CHF (27.6% vs 14.5%). The odds ratio estimated by the combined analysis of the ACE DD + AGT TT genotype
was 5.039 compared with Il + MM combinations, and it was higher than that estimated alone from ACE-DD
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genotype; [ Conclusions] ACE gene 1/D polymorphism plays a role in the development of CHF in CAD patients in

South Chinese population, the DD genotype might be one of the genetic risk factors of CHF in this area; The AGT

gene M235T polymorphism seems to have no correlation with the onset of CHF in CAD patients solely, but AGT
and ACE gene might play an interaction role in the onset of CHF, combined analysis of the ACE-DD and AGT-TT

genotype may enhance the predictability of CHF in CAD patients,

Key words . angiotensin~conve1ﬁng enzyme; angiotensinogen; .gene polymorphism; coronary artery disease;

heart failure

-2 (chronic heart failure , CHF) &
F2 B AGE NABE A  L o 8 5 4 ¥ % )
B . CHF 5'}%‘?-@%%5&%%%(renin—
angiotensin system, RAS ) Z& [K] Z 75 ) 6 & Y B 5%
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B, iR, PrA 8.3 5 2 5 IR 3 Bk 4
E,ﬁlﬂ\fﬁﬂ@%‘%ﬁﬁ‘/&:EE%@&EK%?\E%F&
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B Framingham #3%%, .02 8 NYHA I~
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1.3 AEE 4 DNA HyRE

BN E# KI5 mL,20 &/L EDTA PLBE , 1%
BIEST B LU, S 0 BB AR W R G K M1k,
B/ A A1 153 DL 7 s 4 B o R DNA, JsK Z B
UL¥E T TE BWh,

1.4 ACE £R I/D &%

5141 /7 31 :P,,5'-CTG GAG ACC ACT CCC
ATC CTT TCT-3';P,,5'-GAT GTG GCC ATC ACA
TTC GTC AGA T-3'. FA WG4 RiK 2 M At
20 pL, HHHAR DNA 1 L, 1052 0 2 wL,0.5
U/uL Bfu DNA A8 1 L, 10 wmmol /1 £ P, &
P, % 1 L, 2 mmol/L. NTP 2 pL, 7 PE-2400 4
HBIEEE Y A 538 o4 cCasp 1 min, 58 CiB
K 1 min ,72 CIEMH 1.5 min & 3F 30 R,72 CTH
RIEMH 5 min, BURLF= Wy 4E 57 WAL Z 62 19 10 g/L
BRI BEBEE _E Yk BLEE 100 V30 min JEIMTT
pUE =& JrSEASTIER
L5 AGT R M235T & #5440

S5IYFS P, 5'-CAG GGT GCT GTC CAC
ACT GGA CCC C-3', P,, 5'-CCG TIT GTG CAG
GGC CTG GCT CTCT-3', B A M4k 2 By ik & 2tk
BUIE 30 wL, H AP AR DNALS L, 10x 2 w3
WL, 1 U/pL Pfu DNA A8 1 L, 12 mwmmol/L
#) P, % P, % 1 uL,2 mmol/L dNTP 3 mL, 7E PE-
2400 &= B Bh 2 P840 438 94 Casp 1 min,
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65 °CiE Kk 1 min ,72 CHEff 1.5 min , 73 30 1K,
72 CARLEM 5 min, SN W) 2 B BE M €L H
WK, BT FWE, YRR R B AEFRIE 20
pL, H PCR 74 10 uL,Tvhlll T K 41 B8
(Fermentas A ) )1 wL,10xZ% il 2 pL, JoH A
BTK7uL,BERE 37 CKBFHHKE 16 h,
W) 2 7 77 ) B TR AL 2 B8 B9 30 o/ L 5 BE W U I
b H Pk,
1.6 ZEitain

I F] SPSS15.0 for Windows #4748 31+43 47 , 41
)2 M A A A B, EE R R A RS o B R AT
IV 2 K, FE R R R 4507 5 R AR S 16 B
DA B H(OR) J H: 95% B A5 X 8] (CT) & /R, i F —
T Logistic [H =437 5 .0n 5 /8 3 & 4 CHF B 5 /&
HE, P<0.05 hERBERRITHEY,

2 # X
2.1 FAA—MBIGRE LR

WAL AR A S T B B R AR BE AR R A D
JILATE BE B 49 Y L W MR B AR ER AR B L AR IE L AT K
JE 4% [ (HGB) , &5 18 1l b5 (BS) | & B & B2
(TC) .15 % [ i 2 A B [ B (HDL-C) K% E IR &
F BB [ B2 (LDL-C) 4 5 %% & 8 (ALT) %5 5 T B 48
S R4 H I =R (TG) IR T X7 R 2, 1
BiF (Cr) /i TR IR (P < 0.05),
2.2 Hardy-Weinberg T &4 il

AL R XTI ZE ACE K AGT 2[R 443 #i
4 Hardy-Weinberg “F # (* 4> 5| 24 3.750 #
0.078,P > 0.05) , 3= W& B 7K bt 6 P A BE A, A
F 58 R B BE AR
2.3 THAERFE BN R RS E F 3R K LR
23.1 BmAIAARL ACE LR I/D $ 545
A RPIE DD REEFEREE & T EA, 5
4k DD #AH It ,DD #3% & 4= CHF B OR 24 2.721
(95%CI:1.517 ~ 4.878), I}, D <5 {7 2 [H J5 R
BN (R 1),
232 bt AGT £ B M235T % &k
S Wi TT RFERFEL G ¥ E5, FE,T
SN FEMRS ML R HEER(F 2),
24 ACE #FE I/D % AGT EE M235T &4
BAED

97 ) ¢8 % %o} R 45 7P R Bsf LA ACE £/ DD &

#1 WHACEERZFMERENERMELS
Table 1 Frequencies of genotpyes and alleles of ACE

gene I/D polymorphism of two groups

ACE genotype Allele
il D DD I D
Ischemic CHF 17(16.2%) 40(38.1%) 48(45.7%) 74(35.2%) 136(64.8%)
Control group 40(36.4%) 44(40.0%) 26(23.6%) 124(56.4%) 96(43.6%)
x=11.601, P< 0.01 ¥=19.301, P<0.01

Group

%2 WHEAGTEREMERENERMAELH
Table 2 Frequencis of genotpye and alleles of AGT
gene M235T polymorphism of two groups

ACE genotype Allele
MM MT T T M
Ischemic CHF - 8(7.6%) 32(30.5%) 65(61.9%) 162(77.1%) 48(22.9%)
Control group  9(8.2%) 47(42.7%) 54(49.1%) 155(70.5%) 65(29.5%)
x=4427, P<0.109 x=2.863, P <0.091

Group

o AGT £ TT B & 095 R 4 5k 27.6% K
14.5%, iE B THREE(GE3),

%3 WHACE I/D B AGT M235T EE BN E ST
HIBL & S 7 '
Table 3 Combined analysis of genotypes frequencies of ACE
gene I/D and AGT M235T polymorphisms of two groups

Group DD+TT others” DD+ non-TT?
Ischemic CHF 27.6% 72.4% 21.0%
Control group 14.5% 85.5% 41.8%

1)others include DD+MM ,DD+MT, II +MM, Il +MT, Il +TT,
ID+MM ,ID+MT ,ID+TT, ¥*=5.548 , P=0.019,0R :2.742 (95%CI:
1.134~4.430) ;2)non~DD+non-TT include [I +MT, I +MM,ID+
MM,ID +MT,x*=11.262,P=0.001,0R:3.790 (95%CI: 1.713~
8.385)

2.5 JEL M Logistic B VA5 #7 &0 % BB & CHF 19
SEREZE

L ACE Z:[F 7 AGT ZE R A M5 8 W
LW s W 4R R X EF 5K B TC TG . LDL-C,
HGB =M AEE, dE R EREREGRE
CHF HEZE ,HE X ACE EFE A AGT FEHT |
P BN A 52 R 42 B, FH Forward:Ward ¥ 2
SLIAE A Logistic B R 1T £ F R 4017, 45 2R
F B ACE ERF® K TG 5 57 0% B & K £ CHF
K&, T AGT F[F A i | i R 45 HoAth B R W4
B (F£4), UITHE S, DD BEMRKL OR A
5.215, BE4 ACE Z[H A K AGT %= A g 7 5] 19
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WAL, 255 ACE 2 A K AGT EFE ' TC .HGB
WEIAFTR, HMERWHIR(E5), =W DD+
TT.DD+MT DI+TT % H % HGB.TG £ 5 Mk &
DR CHF RAEMMESR, LI I+MM %288 |
DD+TT £ H 2 &% 19 OR 4 5.039,

®4 BLIREE CHF 5 2B EM Logistic B A4 #
Table 4 Logistic regression analysis of multiple risk

factors of ischemic CHF

Variables B S.E. P OR 95%CI for OR

ACE gene 0.000
DD 1.651 0.395 0.000 5.215 (2.406,11.301)
DI ‘ 0.777 0.372 0.036 2.175  (1.050,4.507)
TG -0.387 0.198 0.001 0.503  (0.341,0.741)
Constant  0.080 0.391 0.839

%5 Logistic B34 #7580 % 2% CHF 5 &
EWMEZEER
Table 5 Logistic regression analysis of ‘the interaction

risk factors of ischemic CHF

Variables B S.E. P OR  95%CI for OR
ACE - AGT gene 0.001
DD+TT 1.617 0.429 0.000 5.039 (2.173,11.886)
DD+MT 1.512 0.571 0.008 4.537 (1.483,13.885)
DI+TT 1.239 0415 0.003 3.453 (1.532,7.786)
DI+MT 0.297 0477 0.533 1.346 (0.528,3.429)
HGB 0.200 0.009 0.022 1.043 (1.003,1.037)
TG -0.729 0209 0.000 1.091 (0.321,0.726)
Constant -2.333 1.161 0.045
3o

A [7) B4 5 O 9 18 3 E I PR 38 B K% T s 46 07 Th
FTER BEWER 5 BE K4 CHF # i a) By
BERHEMBER, LIRBEANEE RS T, B
BHmER S TWMEREEmWI, MEZEE AR R
S5 RFHEFE CHF MR E S kKB RGBT #1A%
77 TH] AR 25 2 A B EE AR O,

3.1 ACEZRI/D &% 5 CHF

AR ACE 2 /D 27505 .0 8 5 e i
RO RBERIERBIN LR ZBE NI EED
XKy, PFHRIESL ,ACE B H L& M54 WN ACE /K
FREEEN, EEYIEEAE X, DD FEH K
ACE 7K 15 75559 karaali 287 % 3.0 LR BT J5 22

ZHBJE ( left ventricular hypertrophy ,LVH)5 ACE
B K LA MM C DD & H BB 0 5 LVH Y
WKL o AR E 2 3, 8 S & AR g O LA BB B9 S
i E RTINS, 2R R DD-ACE £E MK D
S fr R R 3 0 R A CHF B & 4R LR T
HAZ B AT 4R Ry 0 B RE B AL R B B — R R,
B0 B 5% & B DD-ACE 3 [H B 3 A 58 0 5& .0 9
BHE KA CHF B XD, ARBF5E LA 215 61580 %
BEEAFRNS, Hi43F CHF H#) DD &K
BEDSMEFRBEEERFLHEERE, R
7~ ACE £ [A 1D Z351 5 1 [E /g 7 #84- DU A B
e L5 R B K4 CHF A 26 ,DD Al ACE % [ 7] #8
R X 0% R CHE R s mb B =,
RTF ACE EE L7 (ACE 5 CHF B & i HL 3
A3 ¥ o 1 B, 2805 H AN ACE 2[R ] 88 2l it
R T MLVE RN K 4 B P Y ACE K ETT S T
A JA B R A8 B A U B 5K R 1T (angiotensin
I, Ang T ) FIZEBPARIREE , SME Ang T BA 3 KA
96 M E VR A, L AR ORI SRR 1 ) R A e B < R
MERMEPE EIRE, A0 TG AR
YR, R Ang IU AT 78 5 30 20 23 4= B 1
SERBEREAER LB TR, IO LR AGT
K ACE W3R, DL & Ang IT 48 25 05 18 3 hnoa,
Ang T1 7T 38 3o 52 44 50380 JL 40 g AR K A s 47 4
ARG FEITE N E R Y A, N R RHL
WVEE #4700 Th BB AL
3.2 AGT &EE M235T &#s1¢ 5 CHF

RAS /955 — R B R4 AGT £ R M235T £
A5 R B ISR i R R R FKE . B R &
ZEEARM, RXFZERLEMES CHF #%
BRI 5T B A E R D BB B — TR ST R R
A TT 8 AGT £ [F B 5 1L % /& % & 4 CHF 1
fER I, HRRFER R E RE R Y+
0 HE 558006 B & 4 CHF B 25 8
W ZBEAT, MATRIRST T AGT E LMk
L B E KA CHF R E/ER, 458 & AGT
M235T 2= A B 1 73 47 78 58 /0 % & 3F CHF 4 & 5t
MRE R TG 22 5 N2 ABERY AGT M235T %
R 2 &M 55008 B H &L CHF Xk, HER
ARER A T 0 MR TE R TR 2L
MABERFER SRR, RN S5HEZ MiEL
HREAE IR R0, T B — 5 DR S ufle % 4 e i ki
IRERER,
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CHF 2L & E R, a2 E RS
SEREBDERARIE, HEFESMERER
Z W AR R T 434, BRI IR —EEES
PR VE A, T B R [ 3 B R 22 ) 9 A ELAE
AT 4347 . ARBFRERE 4347 T ACE I/D 1 AGT
M235T #:[H L& M5 .00 B # &4 CHF 1Y%
R, G RFWE LA I CHF 41 ACE-DD + AGT-
TT 25 PR B0 2R B v % PR, 8F — 25 B ) 0
Logistic [ 14 S ¥f CHF B9 5 B R &3 ,ACE
AGT % [F #2508 B % CHF W &4+ BEA [
FERL, LA TT + MM B h 2B DD+TT 2 B 2 % 5% 1Y)
OR ¥ 5.039, 5 T ACE-DD #l B 3L K & 4= CHF B
OR (2.721),DD I3 R ) 5600 95 B8 3 5 [6) B 485 77
B TT HE , k4 CHF LRI B,
ARG — BT B’ATZ AT . =
MESKERERRN LMY CHF W& 4 KR
1 ™ 2 72 i 77 #E 52 B¢, DD-ACE % [X 81 & CHF &

EREREE, BEW DD R AR CHF BE K
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