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[ ABSTRACT ] Aim To analyze the effects of I/D polymorphism at intron 16 in the angiotensin-converting enzyme
(ACE) gene, abdominal obesity and the interaction between the two factors on essential hypertension. Methods Two
hundred and thirty-five patients without taking anti-hypertension medication and two hundred and forty normotension con-
trols were randomly recruited from four communities in Qingdao.  L/D polymorphism was detected by polymerase chain re-
action-restriction fragment length polymorphism (PCR-RFLP).  Additive model was used to analyze the interaction be-
tween I/D polymorphism and abnormality of waist-to-hip ratio (WHR). Results D allele frequency and abnormality
of WHR in patients were significantly higher than those in controls (48.09% and 69.79% vs 37.08% and 47.92% , P <
0.05). I/D polymorphism of ACE gene and abnormality of WHR showed a positive interaction.  After adjusting the age,
gender, drinking, smoking, passive smoking, body mass index and blood fats by logistic regression, synergy index was
1. 616, attributable interaction was 0. 558, attributable interaction percentage was 22. 65 % , pure attributable interaction
percentage was 38. 11%. Conclusion 1[/D polymorphism in ACE gene and abnormality of WHR might serve as a ma-
jor susceptible factor of essential hypertension.  I/D polymorphism of ACE gene and abnormality of WHR show a positive

interaction.  Proper abdominal obesity control can reduce the risk of getting essential hypertension in general population.
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X9 ] 46 3t B4R R G — WY FL R R Bk, A E A
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R HER A R E R f R R, R B 4
35~70 %, F#51.42 +8.090 % H b B 105 ], &
130 1, B4k B R —# X, 5% 6 4 % % %
2, TR RS o e G B R R AT E, T
WRAE, et E Rk E, FH35~70 %, FH
46.87 £7.61 % H & & 88 i, 4« 152 i, ARE 2000
FENELAEEHREFLAE, HHE WHR >0.92, %
WHR >0. 81 % WHR #%"',
1.2 EFEZ DNA 125

KA G0 & B8 # i 2 mL, EDTA-Na, 47t
B, K RAR A A (A7) A IR 8] B AR A &R BX DNA,
1.3 ACE EAE I/D &5 4%&N

%% Rigat %*' %14 PCR K Ji 5|4, E 17 5'-
CTG GAG ACC ACT CCC ATC C TT TCT-3", R 7] 5'-
GAT GTG GCC ATC ACA TTC GTC AGA T-3', @ L

NG F AR SO RAE AR, B RAR A
# Tag Platinum PCR MasterMix ik 7| &, PCR & J
K% H 25 pL:1.25 U Taq DNA ¥ 4 8,250 wmol/L
dNTPs, 25 mmol/L Tris-HCl (pH 8.7), 10 mmol/L
KC1,2 mmol/L MgCl,, 100 ng #£ H 4 DNA, L & 10
pmol/L F B 44 1 pl, A ddH,0 #h 7 & & 1Kk
o B4 94°C & P 3 min, 30 ME I H 94°C
P30 s,55C 3 k30 s,72°C ZE ¥ 60 s, 5 & 72°C
S min, ¥ 84 F 2% 3 A8 bR R HEAT Bk
B, TRIERRGZANE, S LEHA,
1.4 mMFELIERET

KEFRI LW EE R 3 mL, 2 8 304 b
U o B E B (TC) H ok Z B (TG) . & &
5% A R E B (HDLC) K % & fE & & JB F B
(LDLC) #4847,
1.5 SHit=ZEFHiE

IR FA X B3 ,ACE EXH /D A K5
i o S I B N I S 2 D 3
AEEL0. 05,

2 # R

2.1 FHASEHBIER AL LR

X B2 5 55 1) AL 1 A I T e T2 25 5 (P >
0.05) , % B AL AF AR T 05 B 20 , B0 H] Logistic [9]
F5 BB IR A2 R &R
2.2 ACE EFE PCR ¥ =4 ik &4

DNA FE50 28 PCR ¥ 34 /5, W UL 490 bp #1190
bp B DNA F B, ¥4 il = Fh L R AL A 490 bp 1) 11
RIAE4F AUA 190 bp B DD Bl4li-4 1 [ 490
bp #1190 bp () ID AT (E 1),

1. ACE £E I/D ZiMBKEELER 1 M2 ok 0 ads
T3 fl4 2y DD B4 ,5 9 ID B2 4T, M 4 100 bp ladder marker,,
Figure 1. Electrophoresis results of ACE gene I/D polymor-
phism
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Table 1. Genotype and allele frequency of ACE gene I/D polymorphism

3[R 7Y S S R R
M B
i D DD I D
i 51l 2 235 64(27.23%) 116(49. 36% ) 55(23.41%) 0.5191 0. 4809
X 2 240 92(38.33%) 118(49.17% ) 30(12.50% ) 0. 6292 0. 3708
it 475 156 234 85 0. 5747 0.4253

2.5 ACE EE D SuERSEBLERENZEER
PHAIR AR R T, ACE JE[R D 45 3k [R5 [T R
WS AAEIESC HAEH . 4 Logistic [B19 4347 1 %
AERE MRS BMI ARG W B B R AR TG TC
HDLC \LDLC iR« R 5, D S5 £ 5 1E A 1L
FWARAIEZLEAER(£2), EEISTIERE
AN VIR 2L T, ACE R D 2543 3 [H] 5

LU S B R 500 48 B0CR 1. 345, 9 R 28 5 AN K
0. 699, 5 K 52 B2 A 43 e~ 18.75% |, 4l K (7]
VSR 28 BN 4 b N 25. 62% , NFEVA PR G B
HATHEN 33.80% , JAHE Lk IR 24 K 2 5 b Iml &80
FEECM 1. 616, VAR A2 B AN R 0. 558, AP 22 AL
NEE 3 HR 22, 65% , 4 R[] A R 38 B ARON A 43
LR 38. 11% , NBEUAAGRS BE A 43t R 27.01%

F2. ACE EA D HERNEFSTUHEEBILREZBNZEERASHT
Table 2. Analysis results of interaction between ACE gene D allele polymorphism and WHR abnormality

D & ER  EEIRN e XTERA OR {H 95% CI JHI%JE OR A PR 95% CI
- - 22 51 1. 000 1. 000
+ - 51 74 1.598 0. 865-2. 953 1.332 0. 670-2. 648
- + 43 41 2.431 1.259-4. 695 1.574 0. 740-3. 349
+ + 119 74 3.728 2.091-6. 645 2. 464 1.276-4.758
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NNEF 716 W& TH FAEESER —1-287 bp
) DNA FBeimiA i A (1) Fikse (D) 281
e, HETE NI Z @I ACE JEH I/D 23
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