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[ ABSTRACT] Aim To evaluate the correlation between three single nucleotide polymorphisms (SNPs) at — 217, — 20 and

— 6 locus in the promoter region of angiotensinogen ( AGT') gene and myocardial infarction (MI) in south Han Chinese population.
Methods ABI PRISM SNaPshot Multiplex Kit was used to genotyping G-217A, A-20C and G-6A polymorphisms in 216 pa-
tients with MI and 185 healthy controls. Results The AA, AG and GG genotypes of G-217A polymorphism were obviously
different between group of MI and group of controls (10, 77 and 129 to 8, 37 and 140, P= 0.002 ). Frequencies of A and G
alleles were also significantly different between two groups (22.45% , 77.55% to 14.32% , 85.68% , P= 0.003). The AA,
AG and GG genotypes of G-6A polymorphism were obviously different between two groups (147, 64 and 5 to 127, 44 and 14, P
= 0.029). But, frequencies of A and G alleles of G-6A had no significant difference between two groups ( P= 0.394). The
CC, AC and AA genotypes of A-20C polymorphism were different between two groups (6, 51 and 159 to 2, 61 and 122), but no
statistical difference was found ( P= 0. 067) . systolic blood pressure
(SBP) (P= 0.013) and serum concentration of triglyceride (TG) (P= 0.010) were all independent risk factors for MI.

concentration of high density lipoproteirr cholesterol (HDLC) ( P= 0.018) was a protective factor for MI.

Logistic regression analysis showed that age ( P= 0.001),
Serum
Conclusions G-
217A and G-6A polymorphisms of AGT gene might be associated with the occurrence of myocardial infarction in south Han Chinese

population.
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ease, CHD) 10> UL 1% B ( myocardial infarction, MI) #H
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1.2 AE[E4H DNA i

BraBEENRENE —REFER, ZBEXES
JE ¥ fk i 5 ml, A 3. 8% 4 MRk BR 44 1% 10 6 FLE, KA
Br —& 07 3R G 40 ke B H 4 DNA,
1.3 Sl¥mgit

Rz A primer 3 3 fF # 1T 5 47 1% 1T, B Sangon
B A K. Bl#FFI MK 1(Table 1) .

F1. MERKERRERE- 217.- 20 F1- 6 L4 PCR 514
#01 SNaPshot 2|#1FF (5~ 3")
Tablel. The sequences of the primers designed for — 217, — 20

and - 6 locus of angiotensinogen gene

SNP 47 £ PCR ¥ 851 ¥)7 51 SNaPshot 51 #7741

G-217A  F: GTTGGCCTCAGGCTGTCAC TGTAACTCGACCCTGCACC
R: CCGGCITACCITCTGCTGT

A-20C F: GITGGCCTCAGGCIGTCAC — TCCCCTCAGCTATAAATAGGGC

R: CCGGCTTACCTTCTGCTGT
G-6A F: GTTGGCCTCAGGCTGTCAC
ACGGCAGCITCITCCCC
+ 45poly (dI)

R: CCGGCITACCITCTGCTGT

F: Em5I%, R &HE5IY.

1.4 G-217A.A-20C 0 G-6A ZESHEREBI SR

1.4.1 RAEE#RREY ¥  PCRREEZRAIS
UL, B4 10 x Z w7 1.5 UL, dNTP & 4 47( 10 mmol/
) 0.3 UL, MgCly(25 mmol/L) 0. 9 HL, Hotstar" Taq
DNA % 4% 0.1 M., PCR 7| 47( 10 pmol/L) %& 0.5 HL
F1 DNA 4R (20 mg/ L) 1 BLo & A Touch-down PCR
R BLAZ JF: 95 CH M 15 min. 94 'C 1% 40 s, 61 CiE
K 1 min, 72 CHE # 1 min, £ 10 MEF ., #4594 C
A 40 s, 56 'C3E Kk 40 s, 72 CFE f# 1 min, 3£ 30 ME
o 5 72 CE M 5 min. PCR ¥ # /5, H PCR X
R =47 1.5 VL B3R A8 A R iR Bk SE T o
1.4.2 SNaPshot B & 3 A~ SNPs 4+ 7| 4 Ak 7 A
SNaPshot & W & %, & A R B R & 5 WL, &3 SNaP-
shot 7 J R A4 2 VL, 5141 A1 43k Z 0. 5 Pmol/
L)2 HL fn s e PCR =464 1 M. G-217A %
AM:96CEM 10s. 45 96 CE % 105,53 CiR K
55,60 CHE# 30 s, £ 25 MEIF. & J5 60 CHEfF 1
min. A-20C 1 G-6A % A4:96 CF £ 10s. 4 /5 96C
T 10,55 CiE K 55, 60 CHEf# 30 s, 3£ 25 MF
. %&J5 60 °CHEM 1 min. KN4 SAP 44k,
1.4.3 DNA @) 54U 5 B0 I\ BB
F% 9 HL, SNaPshot 7% KX #71C 0. 2 WL F2 SNaPshot X/
dift P54 2 WL, 95°CE % 5 min, %A # J7 & ABI
PRISM®3700 DNA Il /¥ X b # 4T % 40 & & 3k, & 1T
GeneScan" 3.7 M 8 AT L T 45 R
1.5 ZirZERE

JF SPSS 10. 0 for Windows 30 4 # 47 %% 38 4 #7 .
Gl BB BR A ¢ AT, 48RS A R A
X ¥, P< 0.05 5 St % & X . Logistic B )33
ATl B & J L M 2 AT, 2 R K A E 4R H (odds
ratio, OR) #7 95% *[ 15 X [5] (95% Cl) & 7, P< 0. 05

2 4R
2.1 G217A.A-20C 0 G-6A ZAMELOHIEILA
FnxtBBLEFH %

G-217AA-20C 1 G-6A 2 751 ) JE [K] 43 AU &%
JLBE 1( Figure 1) o G-217A 2 25 M 1) 3 [K 84 43 A Al
AG AL HE RS O USR5 X I A B =
FE(P< 0.01) o G-6A 2225 [ BE PR A4 43 A7i £ 1 4[]
FREMEZEF(P< 0.01), H A.G AL FARTE
P TR EEZE R (P> 0.05) . A-20C 25K
BB AATEF A A 27, (LG22 (P>
0.05), C\A S5A7 5 R AT PR 4L [B) 78 O {2 2 P 22 %
(P> 0.05; % 2, Table 2) .
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Figure 1. The wave and genotypes of — 217, — 20 and — 6 locus in the promoter region of angiotensinogen gene

2. DB AR T IBLA G-217AA-20C F G-6A ZREFEB SN ERIRERN Y6
Table2. Distribution of G-217A, A-20C and G-6A genotypes and alleles frequencies in patients with myocardial infarction and control

subjects
SR 7Y X YiPES

G-217A AA AG GG A G
XTHE4H (n= 185) 8 37 140 53 (14.32%) 317 (85.68%)
OHUEZEA (n= 216) 10 77 129° 97 (22.45%) 335 (77.55%) °
A-20C CC AC AA C A
XTHEAH (n= 185) 2 61 122 65 (17.57%) 305 (82.43%)
DUHZEA (n= 216) 6 51 159 63 (14.58%) 369 (85.42%)
G-6A AA AG AA A G
XTHEAH (n= 185) 127 44 14 298 (80.54% ) 72 (19.46%)
DHUEIEA (n= 216) 147 64 5 358 (82.87%) 74 (17.13%)

a: P< 0.01, S5XFHEA R,

2.2 Logistic B3 HmLANEGR AV ERE E =

O YU BEZH (9 AR08 Ak 28 48 50 i e L 7 7k
2 HE | I 2% H v = B ( triglyceride, TG) A1 w5 %5 &
g & 1 HH [ B¥ ( high density lipoprotein cholesterol,
HDLC) ik & 5% B A tb 5 & 2 2 5 (£ 3, Table
3) o FH Logistic 1A F iR IR bR & G-217A 1 G-
6A 2 AT fE R R T 1 4 4T, SR ERY(P= 0.
001) Y4 [ ( P= 0. 013) A% TG #E( P= 0. 010)
S L WUBESE )AL fa e R 2R, L HL 7y ) 0 3. 993
(95% CI N 1. 769~ 9.012) .3. 268 (95% CI ¥ 1. 290
~ 8.281) 1 2.289 (95% CI 4 1. 401~ 3.740) . 1f Ifi.
¥ HDLC IKFEE(P= 0. 018) 20 WL BE i — Fi i3
., HLELEE N 0. 006 (95% CI M 0. 000~ 0. 408)

3 Wi
T L/ - ¥ JULT A R 41 s P 961 A 0 v R

% 3. (LALAEZE B ANt FR 4R Y I PR 25
Table 3. Features of the patients with myocardial infarction and

control subjects

o Xt HE 4R D WAE LA
R (n= 185) (n= 216)

R (%) 52.10%7.29  58.88%9.17"
A EARH (kg/ m?) 23.11%2.87  24.46 2. 65

W45 B (mmHg) 114.99 £12. 44 137.45 123, 12"

£ 5KE (mmHg) 76.3118.07  84.34%14.29"
H =8 (mmol/L) 1. 36 0. 63 1.84£1. 14"
SEEEE (mmol/ L) 4.5910. 65 4.70%1.10
15 % B IR AR AU H E BE (mmol/ L) 1.36 0. 32 1. 16 £0. 31"
R E NG E AR RE R (mmol/L)  2.92£0.71 2.9210.98
22 W AMEE (mmol/ L) 4.74%0.56  5.95%1.91

a: P< 0.05, b: P< 0.01, Sx/ B4 .



76

ISSN 1007-3949 Chin J Arterioscler, Vol 12, No 1

AGT 2 [Kl mRNA ik, JF H # B mRNA 3K IE 52 32 &
TEHERREIRT . B RAZ N R AT R A
I AGT BRI RIE . PR 2401 5 80+ BT 120 i
BT TR AGT =4 R 3R IR 7, 40 i & & 5k
# ] angiotensin (&) Ang ©) ; T N JZ A< B GE 7= Az Jek />
M AGT A B EI 3N R 7o 78 76 4R 3h ik 6 AR g 1k
Ab, B1F P R RIS T AGT KL, SHUME R
1 RAS [F#0E 1 Ang @RI ET . A8 RAS X&)
BRALLAT P2 A AR A R E R AR . 1T Ang O] 38
ao 1A i A 7 o5 R s R B Mk v, L A S T
FULAT o 184 5, S0 57 4 M A/ 3 R R BT R, B R
TEER B Ik A B S SR A S I S B . A T B B
T AR BT X 0 WL 1) 5 21 2 4 P, AR 3 Rl 2T 4% 40 R
DNA .RNA 12 (4 R B & &

AR, AGT [ 5 FIEIX - 222~ + 40 XI5
Mgt i 5 AR R X REM L, THEZLEST
XA ALTF - 32~ + 44 X3%) i — AN AR A oo
AGCE 1 (AGT core promoter element 1, fif - 25~ — 1
[X45k) T BL B 520 AGT 2 (K i 3% 5219 A-20C i G-
6A ZEHAL T AGCE 1 k. {AASZI R G-6A £
AT HE M AGT HE [ B3 Skl 2, 1Ml A-20C 235
AR AGT R Y % 5 3R 18, A-20C A G-18T 235
YRR — AP % A CTC A1 ATC A {# AGT % 5 3% M
2.5 f5

AR AL BRI, 77 NNFE- 217A 547 5 H
BN 14. 32% , 5 F 252 4508 i A6 5 N B AR
R 14. 20% AL, (HE T REMER AR 10% "1, -
20C 2 F R AN 17. 57% ., 5 Sato 251 4 18 114
19. 80% AR LA, 15 B &5 T jel e N BEAR 8. 25911,
— 6A ZEATFE KA N 80. 54% , 5 H A ANAi K 80.
00% A e NBER 78. 00% NS EHE & T &
IR AR 46. 00% % . 8 AGT HHE3) T [X
WP HIEAFMIEABE P AR A B Z .
AR FIX A AL RIOAF N2 35 2 57, f
AGT FE RO L850 B R AR R R P= A T AR 8%
M,

WA IR R B, OB G-217A 22 75 i 2 [R] 7Y
oA R AL R R S AN LA B &M E
7, G-6A ZAMERF T 5 Am SXHRAM LA B 3%
PEZE R PR G-217A M G-6A & e 5 EE T
BN FE ) R AR A 2R . [RI R, Logistic [B] V9 43 #7
PEONEE S WS4 R I 25 il = I R FE 38 2 O LA

BEIR) A ST £ K R . G-217A F1 G-6A £ S # AL T
AGT Z:[H )5 8 7 X3k, K52 G-6A 2806 T %08
BNF IR, HEM G-217A A1 G-6A £ 24 A fig i i 52
AGT BRI dm b, B8 T K AGT K, 5 H
BfaR P R L FE A, 75 R R HE R B ik s A A
B A A R R, B BRI AL A 15 T3k — Bt
FAESE,

[ &3k

[1] Jeunemaitre X, Soubrier F, Kotelevisev YV, Lifton RP, Williams CS, Charru A,
Hunt SC, et al.  Molecular basis of human hypertension: role of angiotensinogen.

Cell, 1992, 71: 169-180

[2] Gardemamn A, Stricker J, Humme J, Nguyen QD, Katz N, Philipp M, et al.
Angiotensinogen T174M and M235T gene polymorphisms are associated with the ex-

Atherosclerosis, 1999, 145: 309-314

[3] RodriguezPerez JC, Rodriguez Esparragon F, Hernandez Perera O, Anabitarte A,
Losada A, Medina A, et al.
G gene polymorphisms with coronary heart disease with independence of essential
hypertension: The PROCAGENE Study.  J Am Coll Cardiol, 2001, 37: 1 536
542

[4] FemnandezArcas N, DieguezLucena JL, MunozrMoran E, Ruiz Galdon M, Es-

Both alleles of the M235T polymorphism
of the angiotensinogen gene can be a risk factor for myocardial infarction.  Clin
Genet, 2001, 60: 52-57

[5] Ichihara S, Yokota M, Fujimura T, Kato S, Hirayama H, Tsunekawa A, et al.
Lack of association between variants of angiotensinogen gene and the risk of coro-

AmHeart J, 1997, 134: 260

tent of coronary atherosclerosis.

Association of angiotensinogen M235T and A(— 6)

pinosa- Caliani S, ArandaLara P, et al.

nary heart disease in middle-aged Japanese men.
265

[6] Province MA, Boerwinkle E, Chakravarti A, Cooper R, Fornage M, Leppert M,
et al.  Lack of association of the angiotensinogen — 6 polymorphism with blood
pressure level in the comprehensive NHLBI family Blood pressure program. ./
Hypertens, 2000, 18: 867-876

[7] Ko YL, Ko YS, Wang SM, Chu PH, Teng MS, Cheng NJ, et al.
gen and angiotensin 1V converting enzyme gene polymorphisms and the risk of coro-
nary heart disease in Chinese.  Hum Genet, 1997, 100: 210-214

[8] X AR, # R, S&FE. RO s R o MR A R TR R O AR
fe. P ERAREE, 1998, 6: 131-133

[9] RSP, ZFEENE, FA, @), O MUEEAEIR R G UL 40 T i
EERR G P EFRAREE, 2002, 10: 115

[10]  Yanai K, Nibut Y, Murakami K, Fukamizu A.

cated between TATA box and transcription initiation site is critical in response to

J Biol Chem, 1996, 271:

Angiolensino~

A cisacting DNA element lo-

regulatory sequences in human angiolensinogen gene.
15 981-986
[ 11]  Yanai K, Saito T, Hirota K, Kobayashi H, Murakami K, Fukamizu A.

ular variation of the human angiotensinogen core promoter element located between

Molec-

TATA box and transcription initiation site affects its transcriptional activity. — J

Biol Chem, 1997, 272: 30 558 562

# R, BRKER, KRR B RIKRIERERRE A 2 S R A

ELEARE M. P BEFHFEFIR, 19%, 18: 343347

[13] Sato N, Katsuya T, Rakugi H, Takami S, Nakata Y, Miki T, et al.  Associa
tion of variants in critical core promoter element of angiotensinogen gene with in-

Hypertension, 1997, 30: 321-

[12

creased risk of essential hypertension in Japan.
325

[14] # &, BRKER, fE0, Wk, & 3, ERE, 5 DEEKRE
Fe PR R0 R B 1 XSRS SR I R s LR (K S i, PR E S
FHF A&, 2000, 17: 149152

(Mo SR





