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Effect of Angiotensin Converting Enzyme Gene Polymorphism on Level of Serum Angio-
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[ ABSTRACT] Aim To explore frequency of angiotensin converting enzyme (ACE) gene insertion/deletion{ /D ) polymor-
phism and effect of ACE gene polymorphism on level of seram ACE and blood lipid in patient with essential hypertension and
healthy subjects. Methods 216 subjects (98 heathy subjects and 118 hypertensives) were collected for the determination of
the I/D genotype in intron 16 of ACE gene by polymerase chain reaction{PCR) and the level of serum ACE, total cholesterol
{TC), triglycerides{TG), low density lipoprotein cholesterol {LDLC), high density lipoprotein cholesterol (HDLC), lipoprotein
(a){Tp(a)], apolipoprotein AT {ApoAl), apolipoprotein B ( ApoB). Results The frequency of I/D genotypes and D and 1
alleles of the ACE gene had o significant difference between hypertensives and healthy subjects{y’ =0.468, P=0.791; y' =0.
379, P=0.538, respectively). The level of serum ACE activity in deletion homozygotes {genatype DD) was the highest among
three genotypes, and the lowest in insertion homozygotes (genotype Il }, and intermediate in heterozygotes( genotype ID) (F = 17.
107, P=0.000). Hypertensives had significantly higher TC, LDLC, Lp(a) than those of control group { #<0.01). The
level of blood lipid was significantly different among genotype DD, genotype ID, and genotype Il in hypertensives group { 2 <0.
01). The level of TC, LDLC, HDLC, ApoB was significantly different among three genotypes in control group ( P < 0.05).
Conclusions ACE gene polymorphism is associated with level of serum ACE and blood lipid.  The level of serum ACE and

blood lipid is higher in genotype DD than in genotype ID and genotype II .
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KEABEELELAE 184, X+ B 144, %
45,58 51.5:9.1 %3 RE 8 H,HFFE 59
l,%39 F, £ 50.226.3 ¥, A ARBEEAR
#, MASRBENERRRIUTFEX, HREDU
# INCVI R 28 , B 4K 4 /& > 140 mm Hg 4T K & =90
mm Hg, ##,BH ACEH#H AR EEKER
REFRARERE 2 AEHTHRA,
1.2 hEREKERUHREANLH

WEMEE & KN 5 mL, 7= B W Z % (ethyl-
enediamine tetraacetic acid, EDTA) #i 3%, 9 &k B 4
MEE - T5CHF,H 10% T = & X5 8 4 (sodium
dodecyl sulfate,SDS)12.5 uL B %% B, fu 20 g/L & A
B K 12.5 uL ¥ L& & i, v TES % #& (10 mmol/L
Tris HCl, 1 mmol/L EDTANa,, pH 8.0)200 pL /& ,
BB SSCABARHAML, B AL, K 12
ki/min B G, R L H 4 DNA,E A PCR HAY ¥
ACEXRE 16 NETFTEWH & S BHRFT
4 :F # 5'-CTG GAG ACC ACT CCC ATC CTT TCT-
3, R 1 5'-GAT GTG GCC ATC ACA TIC GTC AGA T-
I, MEAHHFR, T i DNA B 4 B (TagDNA:; Poly-

merase) H L AR R AW H AL F R PCREF:

94°CH & ¥ 10 min & FF 44 8 37, 94°C & ¥ 30 s—
65CR K30 s>T2CEM L min, 235 KEFEHE, K
MAE RCEMR 10 min, PCR Y Z 1.5% K5 R

Fok L AT o
1.3 IEmEFRKRELEXT RN

EEAM 2 mL, B EEE - T5CHRHFE, K
HwME, FABELERBESEN ACEMNE (e
H)RA S HATR A, B L 10 pL R 4R
(LRBHEBRHYER 30 mol/L)0. 1 mL, BEFE
37°C A5 30 min J& , v 100 g/L 448 41 ,0.33 mmol/
LARBA0.1mL, EZE S min, WAMA 1.0nL,
B 4 kr/min B 10 min, R L ¥ % 0.75 mL, H/m 0.1
mmol/L M E % 1.0 mL, & 5 /m 2,4,6-Z % &
FEBMN0.05mL B, M 420 nmm KK ERRALK
(A420) 18 ,ACE E M # AT K.
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REBEB2ml,2h AABELRF, EEAE(DX
RS A& e A7 R A B oL T170A B & B 3 £ MG AT
NEBRE ¥Rt RFAME, BEA(a)
FAAEW A%, (13 H = B (triglycerides, TG) .
4 JB [ B (total cholesterol, TC) 1% % X 5 & & fH H &
(low density lipoprotein cholesterol, LDLC) . & & ) 3 3
¥ fE 1 8 (high density lipoprotein cholesterol, HDLC) |
BIEH AIREEE S B XA ANE %,
1.5 ZitEasE

BEXHU c2s BT, AHAHERREA ¢
BB, FARABBLRRATEZ T g 28,
BLP<0.05 AT AM, &3 %8 A SPSS10.0
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bp BB, ZRERME 1R D SMEHEES L
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Table 1. comparison of frequency of angiotensin converting enzyme 3 genotypes and insertion and deletion alleles

a4 # n

DD 1D D I
pog:iti) 98 21(0.21) 46(0.47) 31(0.32) 88(0.55) 108(0.45)
FegipiS:] 118 21(0.18) 57(0.48) 40(0.34) 99(0.58) 137(0.42)

P>0.05, P S0 AR
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M3E ACE /K-LA DD B ACE ¥ B, B &
i, 1D B Evh, 75 £ 5087 =M FA N 7% ACE 7k
FEFBEFGTHEEL(FE 2, Table 2),

R2ZHERYMFNERKRZUBEEEILR (2«5,
kwL)

Table 2. Comparison of activity of angiotensin I-converting enzyme
in different genotypes

EHE n ACE 4 (ko/L)
DD 42 am.8a542
D 103 285.1+£45.2
It 71 260.4+34.9

F=17.107, P=0.000, |7 le 4%,

23 MERKREUBEASSHESMAEHEX
B EL4 TC.LDLC FRE B (a) BB B TXHE

#H(P<0.01), T TG.HDLC.E 5 HE 1 Al EfEE

HBEBEWHAEF LR EWE X (F 3,Table 3),
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Table 3. Comparison of level of bloed lipid indices in hyperten-
sion and controls

i # MHMA(n=98) BMEH(r=118)
TC (mmol/1) 4.56+0.67 5.02+0.68"
TG (mmol/L) 1.90+0.78 1.95+0.74
LDIC (mmol/L) 2.37+0.66 2.90+0.74
HDLC (mmol/L) 1.33:0.25 1.28+£0.24
BN Al (mmol/L) 1.69£0.43 1.67£0.35
BIEEE B (mmol/L) 1.37£0.46 1.37£0.32
fEE H(a) (mg/L) 155.4+38.5 173.9£53.7

b: P<0.01, 534,

2.4 MEEMBEEAESR

oI A4 it B A & Skt B4 TC. LDLC, HDLC,
BEEAB S BAEMEAMNFHERELIT¥
BN (34, Table 4),

Table 4. comparison of level of blood lipid indices in different genotypes of hypertension and controls

B4 (n=98) LA (n=118)

#

DD D i P DD D i P
TC (mmol/L) 4.99+£0.48 4.49+0.67 4.35:0.69 <0.01 5.51£0.60" 5.16+0.63* 4.56+0.52 <0.01
TG (mmol/L) 1.83£0.64 2.01£0.76 1.78:£0.90 >0.05 2.46+1.21* 1.88+0.58 1.7720.46 <0.01
LDLC (mmol/L) 2.86+0.61 2.31:£0.62 2.21:x0.59 <0.01 3.57:0.76" 2.98+0.66" 2.44:0.51" <0.01
HDLC (mmal/L) 1.22:0.26  1.32£0.24 1.4120.24 <0.05 1.13£0.17 1.31£0.25 1.32:0.24 <0.01
HAREH Al (mmol/L) 1.71£0.65 1.95:0.54 1.61+0.20 >0.05 2.06£0.59* 1.61£0.17 1.5520.22 <0.0!
HIEEE B (mmol/L) 1.9£0.65 1.20+¢0.23 1.26£0.27 <0.01 1.63:0.24 1.29:0.30 1.3320.31 <0.0!

BBEA(a) (myl)

151.0+£37.3 160.3+45.3 151.1£27.0 >0.05

208.2+81.3% 179.6 £49.0* 147.9+20.8 <0.01

1.5 PS4 SHEERZ FMIEH Z5H; 2. a: P<0.05, b: P<0.01, X RALE
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AR F R MLEH TC.LDLC, LP(a) & B & T X ]
4, iR M E S IE# A S £ RE 2 (A A& &
REREHEX, DD T BER, #775 DD BFM
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