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(HE] B @RI BKEEEE O BER GEOR ) MFIES 8 %K R #1588 (angio-
tensin converting enzyme , ACE ) 3 [K| 22 2544 1 P Jz B — & AL B & BB ( endothelial nitric oxide synthase,
eNOS) 2 G8M4T AR WK R, FHik X 160 Fil5.0 9 B F AN KRR, &R REF L
W, 434 ILFSIE 119 FFNHE MBSELA 41 6, A PCR ikl ACE Z[F LM eNOS £ [H G894T
TR WERHERRE, &R (1) 5800 MHHEA 5 3E MFIEA ACE BB 53R 537 : R UEZ4H
DD #UA 49 4], 541.18% ;1/D BIA 42 5], 5 35.29% ;11 BIA 28 Hil, 5 23.53% . AEMHIEL DD £
F 18 4], 543.90% ;1/D UF 14 {5, 5 34.15% ;11 BF 9 i, &5 21.95% , PHAEF IR T
5(P>0.05) ;(2) s&Cod MFHIELE 5 3E M FRUE L eNOS i F SR 2R /340 - IRIEL GG BUA 58 fil, &
48.74% ;GT BIAG 33 4], i 27.73% ; TT B 28 fil, 5 23.53% ., dEMHIELA GG BAF 17 i, &
41.46% ;GT B 14 5], 5 34. 15% ; TT B4 10 B, &5 24.39% , FAREEMESHF XL (P>
0.05) . (3)7.Los MMM BB S HS ACE EEF AR R, MEBERERKTET 3 F 46
A, DD £ 20 f5],I/D #F 16 fi] 11 £ 10 fi], —F BAMRME(P <0.05) o (4) 5&.Lo MLFHIE ST ER
5 ACE ERAE DM MRR, XEBKRTETF 3 NMAE 19 A,DD #F 11 4], 1/D B4 6 4,11 & 2
B, —HEBEFMRE(P<0.01), &it (1)ELRMBHES ACE EEZ M eNOS HFHEFT
B S AR R4 5 (2) SO IIUFIE 8 & ACE 2: (X DD I/D BUE R E /™ ERER I B, FELZ X
WA,
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Study of correlation between the blood stasis syndrome of coronary heart disease and angiotension
converting enzyme ( ACE ) gene polymorphism and variant of endothelial nitric oxide synthase
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[ Abstract] Objective To discover the correlation between the blood stasis syndrome of coronary
heart disease and angiotension converting enzyme gene polymorphism and variant of endothelial nitric oxide
synthase(eNOS) gene (Glu298Asp). Methods Observing 160 Guangdong natives of coronary heart dis-
ease,119 cases of syndrome of coronary heart disease,41 cases no-syndrome of blood stasis of coronary
heart disease and collecting 2 ml blood from every subject and extracting DNA , with the method of PCR to
detect angiotension converting enzyme gene polymorphism and variant of endothelial nitric oxide synthase

gene, We compare the frequencies of the ACE gene and eNOS gene between the group of blood stasis syn-
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drome of coronary heart disease and group of no-syndrome blood stasis of coronary heart disease. Results
(1) The distribution of gene frequencies between group of syndrome of coronary heart disease and group of
no-syndrome of coronary heart disease:in the group of blood stasis of syndrome of coronary heart disease:
the amount and frequencies of ACE DD,1/D and II were 49 cases (41.18% ) ,42 cases (35.29% ) ,28 ca-
ses (23.53% ). In the group of no-syndrome of blood stasis of coronary heart disease :the amount and fre-
quencies of ACE DD,I/D and II were 18cases (43.90% ), 14 cases (34.15% ),9 cases (21.95%).
There is no difference between the distribution of ACE genotype of both group(P >0.05). (2) The distri-
bution of gene frequencies between group of syndrome of coronary heart disease and group of no-syndrome of
coronary heart disease;in the group blood stasis of syndrome of coronary heart disease:the amount and fre-
quencies of eNOS GG,GT and TT were 58 cases (48.74% ) ,33 cases (27.73% ) ,28 cases(23.53% ).
In the group of no-syndrome of blood stasis of coronary heart disease;the amount and frequency of eNOS
GG,GT and TT were 17cases (41.46% ), 14 cases (34.15% ) ,10cases (24.39% ). There is no differ-
ence between the distribution of eNOS allele frequencies of both group( P >0.05). (3) There is evidence
of any correlation between the number of angiostenosis of the blood stasis syndrome of CHD and the distri-
bution of ACE genotype: the number of angiostenosis was equal or greater than 3 were 46 people, DD
(20),I/D(16) ,I1(10) (P <0.05). (4) There is evidence of any correlation between the number of
stents of the blood stasis syndrome of CHD and the distribution of ACE genotype : the number of stents was
equal or greater than 3 were 19 people, DD(11) ,I/D(6) ,II(2) (P < 0.01). Conclusion (1) There is
no evidence of any correlation between the blood stasis syndrome of coronary heart diease and ACE gene
Polymorphism and variant of eNOS gene. (2) The DD and I/D of ACE gene was more serious than II in the
blood stasis syndrome of CHD patients, and there were more vascular diseases.
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5% 9IE A2 58 R B Bk o8 A A58 Ak 0 R (S0
W) I FEEIER, HER S MR R R AR EAE A
FRERR I, UE 5815 78 5 6] 1) R RS>, NO 5
I3 R E I Angll) 4= 34E FIAH R , 76 ML IETE B
HABEEEM 4 3080 R TE 5 i % 5k
K H: W (angiotensin converting enzyme, ACE ) Z& [A]
ZATEMA KA —F AL R A B ( endothelial nitric
oxide synthase,eNOS) #t[K G894T 7% 7 ) 56 R HE4T
s

1 M&gE5FE

— YR
M 2010 56 HZ 2011 4£3 H 7] MLk
RS — BB AU LR 160 1,
ZeHp ERPHIE 43 4 ISR A E M5 IE , A i 58 E 4
110 i, 3 5 62 i, % 57 B, 4548 (64. 4 =
10.62) %, Ak BSEAL 41 61, b 5 21 i, 4 20
], FHIERR(59.5 £15.52) %
1.2 BWHRE

FELREIZ WS B 1979 45 WHO il % i Bk 1 P
DR 0 B 0 REFE” s Wik 1L

1.1
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B RAE AR , MAAE FiG s 455 0 o B U $E4T 12
Wr, 2R B Z RS BKE R . MUBHIE S Wi iR 4R
1986 SEHHE P EL &% 2E MR L L ER &
i B MBS IE S WikR ™
1.3 YA

(1) &5 AR 3 Bk i 2 W, 758 50 R 12 Wias
#E; (2) fF & hELER .
1.4 HeBRdndE

()ATEL VT HF A £ (2) R4
WA SMEFISMREFAR S E ; (3) G I BMEMEE .
1.5 DNA #2H

R 2 ml FRBKI0L, £ — %0 2R
(EDTA) #i#k, 2 I8 TaKara Company DNA $2BUR 5
EHIEEE 4 DNA,
1.6 ACE XA

s 9 F 3] 5’ -CTGGAGACCACTCCCATC-
CTTTCT-3’ , Fi#iF3| ¥ F# % 5° -GATGTGGCCATCA-
CATTCGTCAGAT-3" , 5| ¥ ik ZHH A F &
o PCR JJ3 55ft::94°C FASE 5 434h—94°C A5 Pk
30 #p—62°C & 7 30 #—72°C ZEMH 1 4348 ,32 ME
)G T2°CHEAH 10 53 i 455, B 4 ul PCR =¥ 1E
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2% P B RE R GG I P K 5 28 4 AU, ACE R [H &5 #F
£ Alu JF¥ %1, PCR 7= %) {i 490 bp, B Jy 4 A % (1
A1) ;%A Alu J751, PCR 7242k 190 bp, Sy fifk 5% 74
(D), FEEA N R (/D) B, H it ACE F[H R
A4 IL.I/D DD =FpEF A,

1.7  eNOS Z:[H A5 FAGI

W Bl W K % 5’ -CATGAGGCTCAGC-
CCCAGAAC-3’, F#78] ¥ ¥ 31 5’ -AGTCAATC-
CCTTTGGTGCTCAC-3’ , PCR % Jif £ {4 : 94°C i A%
P 5 434h—94°C A5 30 F2—60C & 1 30 #p—72C
FEAf 1 430,32 MG 72°C IEff 10 3B E5 3R,
Bt 4 ul PCR =) 7E 2% B B Hs W5 58 JEe P UK 48 7 40
#1,eNOS FEMNFATERS S, U] PCR 742 206 bp, B
i GG 7, AE1E 28 5 )7 51, PCR =4 B 2 119 bp,
87 bpWi &% B Oy TT &, 75 24 GT R 7= 4y i 3
206 bp,119 bp,87 bp =4, Fif eNOS F [ B n]
43 GG GT . TT =FpRF A,

1.8 Sit¥hE:

R FH SPSS 12. 0 B #AT4 40T, TR FER
FA(z ) Fon , IERS A « K03, ZHEA LR
FE T ECR B A RER, KA BR, &
FE a= 0.05,P<0.05 BREREBELIH¥EX,
A 5

2 R

2.1 SEbCodR MFRIE 4 5 HE M UE 4H ACE R Y
S AEE B

160 {5152 /x5 L F% 9IE 5 < ML % GIE ACE 2 [H D
SEQIIEDN R T ST B RS R LAy = 0. 117,
P>0.05, FI4liE JCE R , #FA Hardy-Weinberg i f&

A o iU LB IE AR 3E I IE 41 ACE & R 7Y Hy
#x' =0.009,P>0.05, Filla T2 5., WH 1,
2.2 JFSIEA SR MBHIELA eNOS e [F 7 L%

SEE Lo IMLFSUE 5 M5 HIE ACE 2L [H G 487 5
R T 2507 3 R A A R gt x° = 0. 427, P >0. 05,
PRI TC 22 5 , 5 & Hardy-Weinberg % V-, &
LY LB HE AN E MBI 20 eNOS JE R B HL %5 =
0.78,P>0.05F A A TR, WK 2,
2.3 LY BRI B AF B 5 ACE 5 [H 7Y 43
girl=

EL A8 0 55 I % BIF If 4 B A5 4055 ACE & [
DD.I/D.II #4347, MR UE4H DD\ I/D Y3 [H /B 3%
MR T HE U R Z, %R L TS
2T, X =12.96,P <0.05, 2R A G ¥ 2
o M3,
2.4 SRR MUFIE LB A RS 1 eNOS HE K 2
G347 HAE

Ve RSB R L AT ST 22 0, X =8.08,
P >0.05, B30 5 I 58 UE 4% 3 UE I3 3 2 X3
5 eNOS K GG.GT.TT B3 fikER ., WEK 4,
2.5 5.0 MBS IE SR E S ACE B [H B 73 7
EbAg

ZNETRE R T, ¥ =13.826,P <0.05, 5
L9 ISR 2 28 %05 ACE %[5 DD I/D [ II &I 73 7
ZRE, WEXEBWEZ TR
WES,
2.6 SO IMHIE X380 eNOS FEF A4 1h

VRSB M R L AT S i T, X =3.9,
P >0.05, 560035 IMUFIE ML B 78 2 505 eNOS F: [
GG.GT.TT B LS it¥E L, WE6,

® 1 DORIMFIEH 5 IEMAIEA ACE ZF B

LA B Five iSpiE S
g
DD /D 1l D I
THEIE(119) 49(41.2%) 42(35.3%) 28(23.5%) 58.8% 42.2%
A I RIE (41) 18(43.9%) 14(34.1%) 9(22.0%) 60.1% 39.9%
R2 EORILFHIESIE M FHIELH eNOS FH Y L
LA B Five iSpiE S
g
GG GT TT G T
IR 58(48.7) 33(27.7) 28(23.6) 62.6% 37.4%
i I 17(41.5) 14(34.1) 10(24.4) 58.5% 41.5%
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®3 RO MBHENE RRWFFE L5 Hh 7 I W 32 2 B I ) B I P9 B
WAL ACE ZERB S Lok DIREBG RN R T E D E SR HE K
O P A - REPFTED,
/D 1 a AREFN N, 002 25 H S 55 R
0 5 1 2 8 RILFEERHMER. WATHRYCIESE : 0w E—
) i py T FRfGRN. HETRI SRR S BRI
>3 20 16 10 46 ARG AR TR B L 6T 7K L WA 48 5 B A B AR
ait 49 42 28 119 5500 & A W FE B PR3 in B A 2 DA e, Horp
DA B R B 2L 2280, W R — SR
&4 O IMPHIE RN
FAHL 5 NOS [ L4076 H B EGEA G894T 22 F M AH R ERF R BN IREA . H
P éﬂ%ﬁ(’.

MRS S o p= #it ACE FEAEARMAME BIKR T AN IE
5 ; 1 ; ; Bk R I, 54 BA 4 I8 AR 2718 DG E R
) 19 5 0 a L /INAORY B PR 38 4 55 4 P ) B ; ACE JME 2 A
2 17 2 5 24 P, NE ACE EHE B 16 MANEFHHEE
b o . oM 287 bpiy Al ERFS, AABA/BRE S B, &
A BFR A 17 (Inserxion ) , AN I i B FR A
x5 WEORIMPIE “D” (Deletion) , SCL; % 3, DD &I 1135 ACE 7K
XS ACE BEFE RN K I EEES 2 £%,1/D &3 ACE /K F4-T DD #l
" SEP . Fe 11 A H ] NaKai'” i 58 % B, ACE 3 K] it
DD D i K ST 2 AL S 38 ACE KFARSE , FE4 s O
0 16 10 17 43 WG, =3R4 HuBeHg g DU 150 il 0
) . . SN RUBEM 150 BINURIEH A ACE A/ Bk
>3 11 6 2 19 (/D) MR DD, DI, 1T J (5] 74 471 % % 45
it 49 42 28 119 PRSI ACE ZEH /D 2384 5 DUK O
£6 FOIASE ﬁﬁﬁ%%ﬁ%,%ﬂﬁ%ﬁbﬁ%ﬁﬁ%i%gﬁl,
SHS eNOS 2 AN H e ACE Bk %?‘.&'ﬁ%ﬂﬁfﬂ&ﬁﬂ%ﬁjfiﬁﬁlﬂ?o
o B, 4 AR T B B X ) S B 5T & B, ACE

vl - o p= it FE R 225 5 5 88 s X DU T O R R BR AR K
5 p 5 . 43 eNOS 2.0 L R G M —E AL A (NO) iy &
1 18 9 9 36 BLRG,NO LA 5 1 4 | 410 5 SF- ¥ UL 40 a3 7 4
2 10 8 3 21 ML/ RS PR IR 4R 45 R PRI BB . eNOS [ 4
ber o . o TEFFIUE 894 RIRME K G Ay T(G894T) 2
SRR S RO R K . Cuilin Zhang 25 8
3 e 1EXF 861 £ H IR B NOS FE[H G894T H:[A 1T

Lo A T AP R B O T TR (R
- BRENEBOL) 5 “BKE oo MLZRF AL oo RIS
T, SR A I Co TR e L 7E L, o BIL G B 7E T ML KA
BHo 4K DATE ML IR 25 D 32 4 B 16 77 B I
LR A R0 70, 28 e PR S B PP L E B 7 AL B
ML ORI B BRSO . I, fRHE R B
BT /0o UE 2 ) 38 oo TR 8 0 L9 IE £ B
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A3HT, Hod 220 4 BE R R E LK 4,641 £
B TR ) R AT FR A, 25 R & B eNOS A
55t ) R A B R e, I N S 1 Iz 1
faRatE, SR 103 65005 B 104 i
YRR ZH eNOS FE[H G894T MR FEF R, ot T
BT O 5 ) B - eSO 9 4E RN N BR 4 eNOS
FEH G8MAT ZEMMEMEF MR EFHEE
(P=0.029) , i\ ML 4LE eNOS LA G894T 28
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AR X IR R, T S 2 R T BB -5 76 /0o A
A —E MR (AZEE E A Meta 434175
4518 :eNOS J[H G89AT 75 R TT PN R 23 fin
TEAL R B R FE R, TA R B AT BE SR T L R I 1
BHERZ—,

L MUBIE 5 ACE 2[R 59 A S BF 72 [ A 9
FRAHK B, BLAKE FH PCR LK 48
MLFERT 52 BiE MUBHIEE O B e 54 @A
i) ACE J R R, 55 R 7 & Lo L IE 4L ACE 3
X DD %I Je D S5z 5 PR EG AR I AIE 2 A R Xt
HRZH 5 (P <0.01) ;DD # ACE Jt [ 7] 58 4 56 .09
MPUER 5 () 2 REE R . B ERF- 26 BT 3%
B ACE Z£[H DD ZUAN D 457 2 PR f) 45 3 38 15 T R
FETE Lo IR BELUE 5 TR PR Y 5 A D AT BE S D 4%
PIREDN S Ang I R Z A, HRERE
TESE LR MU IER & R & B ACE 2 I/D £35
M5 7 Lo MU UE A7 78 B B AR S, A D i ik
JRE T REAN 2 18 T DR TR L L BIE 9 38 15 5
BEER, R 2O MRS 2R fE A R Z —
] P S Lo IR IE 5 eNOS 2[R B AH S MBI FE R
HLARIE o

AWIFER, &0 MR UE S AR MFHE ACE 2
R 2451 eNOS AL R o fi R TC 8. 2 2 57, 48
AT MLFHIE S ACE JE R Fl eNOS % [ 78 5 To
HIRRAR S, ULR ACE R 22511 eNOS LR A8
SR O MU UE B9 E 2R A R, HAE
HMILFIE 2H AN MR IE 20 1 8 8% 78 ST B0 PCA S48
¥t 3 ACE J:[H DD \I/D RU%E 1T RIS 2 | ] 442
7 MLFIE ™ B 7% B2 AT 5 ACE 2[5 DD\ I/D ZF 5
FASR, 250 L BHIEA ACE 2 [H DD /D 7% 5
i, ] REAFAE TR B Bk 2 SO, R TV B, 5 E Bir
LIRS — B, AP RERR , &R
MU E R 22 M8 A5 1 5, 7645 9 AR H e
FZER A 5 SR AT — B RABT

2 % x #
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