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EZHRBEMR(P>0.05); o B REHLIE VEELRAMED E D T3EL(0.707 £ 0.581, P< 0.05), o8 %7K
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[ ABSTRACT] Aim To investigate the relationship between angiotensin converting enzyme (ACE), apoE gene polymor-
phisms and the risk of subclinical atherosclerosis (As) in newly diagnosed type 2 diabetes after multifactorial intensified interven-
tion. Methods The DNA polymorphisms in ACE and apoE were determined by PCR-RFLP between 157 newly diagnosed di-
abetic patients and 93 controls in Han’ s population of Hunan.  Data of body weight, HbAle, blood pressure, blood lipid and in-
sulin resistance were compared among the groups with different genotypes of ACE and apoE.  Characteristics of ACE and apoE
gene polymorphisms were compared between patients with and without subclinical As.  The association of the risk of subclinical
As and apoE, ACE genotypes and their synergistic effects were determined by Logistic regression analysis. Results Frequen-
cies of apoE genotypes in 157 individuals were not different between patients and controls ( P> 0.05), whereas the frequencies of
ACE:-1 alleles were significantly higher than that in the controls (0. 707 vs 0. 581, P< 0.05). No significant relationship was -
dentified between ACE polymorphisms and blood pressure in this population. ~ ApoE4/ X carriers had higher LDLC than that in 2/
X carriers (3. 19 0. 84 mmol/ L vs 2. 42 £0. 37 mmol/L, P< 0.01). No synergistic effect was found in ACE and apoE geno-
type on sBP or LDLC level.  There was no association between targeted value of metabolic parameters, arterial intima medial

thickness and the two gene polymorphisms. Meanwhile, no correlation was found between apoE genotypes and the incidence of
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subclinical As.

None of the patients with ACE-DD homozygote suffered from subclinical As, approaching significant difference
compared to patients with ACE-II and ID genotype ( P= 0.059).

Conclusions ApoE gene polymorphism may be not a pre-

dictor, but ACE-DD genotype might be a negative one for the development of subclinical As in patients with newly diagnosed type

2 diabetes after one year multifactorial intervention.

2 RUHE JRI% (type 2 diabetes mellitus, T2DM) A %)
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1 WREFE

1.1 W&

2002 4 1~ 10 A KItg xm & #1108 1
T2DM & # . PAFELXER[2] FTid. FHEAN
THE# 170 6, T & 1 FTHH 161 61(94. 1%) .
HEFEEEBNAERAF(BHAEIHRRXEA) A
157 6, &+ F 4 78 B, 1 79 Bl, £ 5419 %,
Xt BRZE 4 93 ] w3 X X iR A, R B A R R AT
WEREAH, AMRE T L& X R, 3 KU ETRER
AREE, & 75 ¢ AW EREIESLLERRA,
Fih 67 X3 %, Hd A M EREH 25 F(26.
%), A & g £ 6 Bl(6.4%) .

1.2 ZREARFHHEREERR

#CERT 31 H#AT .

1.3 ERF 1

RABmFENGREH DNA iR RAERRE
%L DNA, RABER N —REF KL SR T HY
¥ACE REMEGEAE. WEAET HI | HHE
TEERTIRFREAK. SHERAENITEX
B %

mERKEFRNBERNT HERCHE: EEA
DNA 4 UL, dNTPs 0. 4 UL, 25 mmol/ L. MgCl, 2. 0 UL, £
TH#HSI H1( 4 Al A 5-CTG GAG ACC ACT CCC ATC
CIT TCT-3" % 5’-GAC GTG GCC ATC ACA TTC GIC
AGAT-3") £ 0. 8 UL, DNA Taq B ( Promega /\ 5] 2 fit)
0.4UL, KRB F#:94CT45s 58C45s 72C 90
s, 3t 32 MBI . ¥R A K A A ( BioRad
B ) 6% T T M B B B B R (200 mV, 3 ),

R, DL pUC Mix marker( b ¥ 4 4 T2 # % BT 2
#) 7 DNA F T K/NIIT BB LER. BTA
DD ABEAME—RBEATERR MY 74 1.0 UL
& X #EAR DNA, B L 3% 5| #1(5°-TGG GAC CAC AGC
GCC CGC CAC TAG-3’) & T # 5l 4 (5-TCG CCA
GCC CTC CCA TGC CCA TAA-3) Fud# 4 1 [k 3B K
BEHOCERREA20REE—KRBEALBEER
NAEMS, EAFHESF R RGN AEF.
@ RNE T EF L.

REEGE EHT HEKREE: £ HA DNA
1.6 UL, dNTPs 0. 5 ML, 25 mmol/ L MgCl, 1.5 UL, £
W5 #1( A4 5 -AAC AAC TGA CCC CGG TGG CG-
3’ & 5°-ATG GCG CTG AGG CCG CGC TG-3") % 0.5
UL, 10% — ¥ X T A 2.5 UL, Taq B 0. 4 VL. X A&
FA:94C50s  60°C50s  72°C 1 min, £ 32 478
o BL10 ML & 79 8 74 4 5w X\ Hhal 0. 5 ML,
10 x bufferB 2 ML 100 x BSA 0. 2 HL( H Promega 7\
R4, 37 CHIE 6 he Bed7 =47 LA pUCI9 DNA/Mspl
BEM W LA TREF R E) /N DNA A
B A/NIAR R E LR
1.4 Stz

KB SPSS11. 5 B A # AT Gt 44T, BT 4B
DA H EARE Z B P B REE &R TR
ARt R RSB mT. FHAHU LIt
RHUBRALEHEZ =0, £AEA EAEF
MEEES AR ELBREAFARR. KA Logis
tic EVIE R H B T IE K As & R E EHEANA
N, 4 B B Exp(B) ] & 95% T Az [X |4]
(Ch). P<0.05 HZRARFMK.
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M R TK R LR R 4 R SR R B 1 f5
HLPK AT 73 3 FhAE LR 2, 73790 0 11 B4(490 bp FrBX) -
DD #4(190 bp A Bt) #1 ID #4(490 bp K& 190 bp F EX)
(Bl 1, Figure 1)« BT DD ZRFE RS ~IRE S
BE SOV I 5 FL K, T A5 A0 5 R AT WL — 335 bp DNA
i, D S FE R Ty ). 35 6 DD AR 7
%129 UD %, BHFEA 20%
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N 291 bp, &4 7 B R &1 N DTBGTHAL S, AT 6
Tl BN &, 70 mAER 6 MR 2, Fig
ure 2) , £4F5 E2/2(91 bp 183 bp) « E3/3(91 bp-48 bp
F135 bp) « E4/4(72 bp-48 bp F1 35 bp) « E2/3(91
bp~83 bp~48 bp 1 35bp) « E4/3(91 bp-72 bp-48 bp
F1 35 bp) BAJ E4/2(91 bp~83 bp.72 bp-48 bp F 35

bp) -

I MEEKRFLERERYT E~1)
I, 41 7R1/D, 5% 6% D/D,
Figure 1. Amplified producetion of ACE gene

2 N marker, 3 N1/

2. HEER L EEBY~Y 1 AR E E3/3, 2713
NERHEE A 23, 4 NEASEAE2/2, 56 NERHREHF4/3, TH
B ASHE 1 E4/2, 8 9 Marker.

Figure 2. Enzyme resected production of apoE gene

250 I A 2, LE R TR B AL e AU
H E 3t K & 5 A7 35 77 & Hardy-Weinberg [ 7.
ACE-DD 2 [A] B 4 77 25 35 0 B 42D (6. 4% L 19.
4%, P< 0.05); T 25473 K Lol B 2w F 5 fR 4
(70.7% . 58. 1%) , D S5 A7 &[R40 26 B 251K T
41(29.3% tt 41. 9%, P< 0.05) . #HHEE A E %47
BERMR G RALRER LR EME(2 9. 6%
L 9. 1%; €3 4 81. 8% tb 82. 3% ; &4 N 8. 6% Lt 8.
6%:; P> 0.05) .

2.2 MERKZEUBERIEEZAEEEREE
WL F e FRIK E RO 5

F 1(Table 1) %75, ACE-DD #5717 41 3 2R Uk 48 [
J 24 h JRAEAER(24bALB) B EKT 11 2 ID #
W (P< 0.05), @i C N5 H( C-reactive protein,
CRP) & FJa & (P< 0.05); VIEER )G 3 dlaik
ik fe 24 h JREEHERKFERHBEER(P> 0.
05),CRP [ 2 F AR A7, 3 AT 1 F/if5
ACRP /K FHE% B R, DD #7457 41 CRP TR T K&
ID #H4HEE(P< 0.05) . DD #5474 T —H &k 4
WIRGPK As, 5 11 K& ID #5715 240 Le 35 2= 57t 30l {2 = 1k
(P=0.059) .

FEEED E ZF A58 E2/ X E3/3 )& E4/X
395, E2/2 AR T EU X, T BV 4 fER N, &
THIF AN FELE N (153 61 R ) « 3K 2(Table 2)
EoREBBE A E4/X #74 LDLC KPP EF & T
E2/X J E3/3 #aH(P< 0.01), EBER G iZ%E
SR EEAAL, KB E T 1 FLIEIR As KA
REFTREM(P> 0.05) .

Fy4b, P Ak RAT 2 R R B 20 5 ] I P A4 5T R
R LG R AL M 4T 2 F (HbA Le)  Hh = B8 = %
FE A & (A RE [E B2 (HDLC) - 1% %5 B fig 2K (A JE [ i
(LDLC) i 5 R DT £ (HOMA-IR) . 24 h JR A &
F1.CCA-IMT .FA-IMT X CIA-IMT %5 tbi % 5% 1 B 2
PE(P> 0.05) o 79 2E PR 2% 2k A 28 () 4 2 ofi J% S ifi
B AR AR 85 E SR8 bR T TUA AR 1S 2 7
TREE(P> 0.05) . 47 7I{F CCA-IMT.FA-IMT 5
WABE A &4 K ACE-1.D 547 3% R A 52 70, R
RIMBAEEA E & ACE EFRZAME MT 2 8 1IHH
KHE(P> 0.05) « LAEIRR As KAESE(1,2) KA
a2, DL MR RO 1 s 2R 48 BMIL WHR HOMA-
IR LG L HbA 1e . IMT . 24 h JR 4 28 A Al CRP 25
R FE AR ACETILDD K #EMEE B EY X #AF & A
E4/X A ACE . #FEH E ZEF &M E 78
H A EAE Logistic AT, 453 ER LR U8z
J A ZE R ARHEN Logistic [B]JF#E8
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® 1L MERKREWESEREEE YU AEIROKF L

(x Es)
Table 1. Comparision of biochemical parameter levels among
ACE genotypes
Ei=R.7 I (n=75) ID (n= 72) DD ( n= 10)
HRE (%) 53.618.2 54.31+8.7 49.8 £8. 0
LR 52 (Y/N) 41/34 30/39 4/6
LA 5 (Y/N) 33/42 33/36 2/8
RIEHL (kg/ m?) 23.7%2.3 24.7%2.8 24.812.9
JERL 0.90 0. 06 0.90 F0. 06 0. 86 £0. 06
W4 E (mm Hg) 118.3£17.0 117.2%£16.0 108.0%17. 5"
#F3K K (mm Hg) 77.6%9.8 75.8£10.5 73.5148.2
A RAR: 4= 7.44% *2.16% 7.78% *2.46% 7.19% *2.20%
HIH =18 (mmol/ L) 1.79 .64 2.18
SHFEEE (mmol/ L) 5.10£1.26 5.36 £1. 4 5.93 %117
HDLC (mmol/ L) 1.34%0. 42 1. 30 0. 30 1. 44 %0. 36
LDLC (mmol/T) 2.90 £1. 02 3.06 £0. 78 2.91 £0.96
JBR B FARPUIR AL 3.89 4.57 4.0
24 h ALB (mg/ d) 4.0 38.7 25. 7"
CRP (mg/L) 0. 64 0. 54 1. 15
ACRP(mg/1) -0.01 - 0.04 - 0.38
IMT' (' mm)

BN K 0. 70 £0. 09 0.7230. 09 0. 68 £0. 08

FA 0.77 £0.06 0.78 £0. 07 0. 68 £0. 08

CIA 0.77 £0.06 0.78 £0. 07 0. 76 £0. 07
WIRIK As 17.3% (13/75)  17.4% (12/69) 0(0/10)¢

a: P<0.05, ¢: P=0.059, 51D K& NERBEE; b: P> 0.05, f¥EER

Ji5 ID J I HER B LLEL .

%2 HIEEAESEEREEYLSIEREE(x 1)

Table 2. Comparison of biochemical parameter levels among

apoE genotypes

fi=R 2/X (n= 23) 3/3(n=106) 4/X (n=24)
HH (y) 53.318.2 54.118.6 51.917.8
LR 5 (Y/N) 13/ 10 48/ 58 14/ 10
F AR 52 (Y/N) 8/ 15 47/59 11/13
KRR HEH (kg/ m?) 24.313.2 24.012.4 25.312.5
JIERE L 0.89 10. 06 0.90 %0. 06 0. 90 10. 06
W4 . (mm Hg) 120.0£15.8 116.4%17.6 115.4%16.0
#9KJE (mm Hg) 78.7%11.3 76.1%10.0 76.218.6
BEAL I LT A 8.09% *2.98% 7.44% 2.19% 7.66% *1.98%
il = (mmol/L) 1.47 1.72 1.85
S EE A (mmol/ L) 5.03%1. 14 5.21*1.16 5.49*1.18
HDLC (mmol/L) 1.28 %0.36 1.3510.38 1.29%0. 28
LDLC (mmol/L) 2.42%0.37 3.05£0. 92 3.19 0. 84¢
i & FEH IR 4.10 4.28 3.98
24 h ALB (mg/ d) 48.0 38.7 41.5
CRP (mg/L) 0.62 0.71 0.43
ACRP(mg/L) - 0.05 -0.03 0.00
IMT (mm)
Ha sk 0.71 0. 09 0.70 £0. 09 0.71£0. 09
FA 0. 69 £0. 09 0.71 £0. 09 0.72 £0. 09
CIA 0.76 £0.07 0.78 £0. 06 0. 78 £0. 05
TR As 17.4% (423)  16.0% (17/106) 12.5% (3/24)

a: P<0.01, 53/3 K% 2/X HRB L.

3 Wig
3.1 HEthXEFS 2 BRERFEEME R KER
EEREEEQ L ERSEMN

M Sk KRB I/ D 2 SRR
AR X M 2 S, PO E X OB DD R IR AT
i E . AR R R ACE-IL. ID. DD 3 [ 7 L 451
557 3t (X MR, R T B 5 e (X BT IROE
20% LAY . RS # ACE-DD 5 PR 4 5 0 v 11 i
Al AT Be 5 7R H Rigat V56 K. AHFLE Rigat 5
fili b, R 2 5 51 Pk — 0 A M 45 4 161 DD 5 (]
AY,35 5] DD FE R A g 7 5 ID BRI A, 45 3
N 20% (7/35) 5 i Bk DD 2 PRATR ast v 1 LA iR TR
AR SR PIERE IR AR R SR X AR+
T2DM 35 ACE-1 257 2 R 5 38 v T 0 R A, 32
7N ACE-T 250 B[R FT RE A2 2 T2DM I8 4% fa s (R 2=
Z—. AWMRKBACE 2N /D 2EH 5 E
HEPUAH D, Fod 1 250 2L DR 48 7 38 B B R AR PR
IR . kAT L, ACERT 25 for 5 K] AT B i ik
TR B =AY 5 B T4 T2DM KA. A&
WRRIBAEE A E FE R % 5 R B L) K 25 Ao JE
DRIA %6 5 1 o) B 2H 22 7 0 B 3 1, 55 SCHR[ 8] i
— .
3.2 MEXKERWEBNHEEELE ZESZSM
5imBE K &/ X FR

Bengtsson 2517 KA X B 70 7, ACE FE K £
A5 E A %, D 2507 5 AR 30 & i 16 5
JEAE, T2DM 38 IX — 5 IR ARG . A5, ACE
DD #5735 U 4 e /K P K T I R R 2 2, (A
FREX—ZEFH R, oz EZ R &l FER
ANHE R, 5 5 Rk, AR KK
ACE R ZEMS L EKFRK R, 5E N HED
TR, GRS R 2 R R N AT R ST
FENFERI R AN (7] S SRR AN [ 6 9. T2DM i
JEH R R R 1 BLRE RO S AR RE R R R
F, TEIXFHE DL T, DD R AN ACE 7K HI52 g ]
RE A LAt A P HE 55, R AR B8 /s L 5 U AR R Bk

HWERRBEEA E 28 5HE R R
MI—EE B — BB, AT RE S T2DM 3 R AR
AL 0 SR R B AT 2, st A% 5 R EL R IME A &)
BMAX. AHAER, RIFEDQ E/X #HHH
LDLC 7K F i mr, 2/ X #5445 & LDLC /K-F 5K, 487
&4 S B DR AE A PR N [RI R 22 /) LDLC 7K T/ 5
JREER, T ELIX AR 22 53 3 AN K ACE S K £ &M 1
[F 1 FH T 02 o &4 S5 JE R 45 HF % LDLC /K-P i
1) J5 IR AT e 5 7R W8 PR s N\ B, &4 S LR o
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HNRED E WA 2BIKA X, B Re 5 Ho] T
WHFIE LDL SZARyE 1A ¢ kAT I, &4 S A
AT BE AL R M X PUBHT 2 T2DM & 35 IR 2 8L E
HEEZ —. AAARKINBIRED E EFZD
PEXT T2DM 5825 I R AFLE 2

3.3 MERKFEUBEEEEAEEEZSMN
S5TiaAREIBPKSHELRI R R

RE ACE REEEA E ZRZ SN
5o & B4R RAEBVIMER, SR LR R RS
IMT [ & HRIA 4. AR EREREA
e2.e4 J ACE-1.D %473 K345 CCA-IMT & FA-IMT
TAIR KR, 5 WA 1] i — 2. FRATIAN ACE
K#EAEEA E FFES MT a] 88 WA A 50100
EREEMAMHER, —H L EESTIREE.

AFEF R R R IR R RIEED o
AN B TR 1 753 et Lo S B 3t it 1> B 98 [ — TG
BEtEmF R R, AR E A Bed T OR A
A R 0 2 v T A S A R TR 45 A 3 (20% L 12%)
ZAE MO T AR IR . iR g R B
7N &4 A R 5 o A O, (B AT 2 A BT T A
HRRIE PR GE R. AR ERBIEEAE
BRI R IR R As IO HLAI 22 R0 BB, &
4 Logistic [B1V3 73 1 $& 7~ % 2 [H] 22 765 14 76 B0 B 2
T2DM E#Z R & TR EIGIR As 1 &2 TG B
Wl . REEIEE A -4 S X T2DM H
AR 535 R ), {H 12 5 BRI I k2 1 fE K TR
X (LDLC 7K~F- 3 ) g my 2 il R 2%, DRI R BT T s
WL R DR B A FH 4% 1) 55 B4 55 1 mT e 5 WL 8%
(RIS [E) 3, R REHR N FLAH A K.

A58, #8 ACE-DD JE R Y () T2DM 3%
EZREZ TR L —F kA TIEKR As, 53F DD %
RAEGE LR ERELEEE(P=0.059) ., &
7~ DD FE R BRI AT R & T2DM 22 2 F IR &1 T Il R
As RAEMIBAMEBIIE T . X—45 RiERRE DD &
IRl #5 17 2 AR TR ACE 7K P8¢ i, B0 I 1 XU R
T, A5 212 fE R PR 2% 1R FF AT 38 SR BT F0UH it 1
TR, PR AETEIR R As P XUBS: S i e HAth 32 (8] 74
i HAK. o0, AV ARIE R E #HH ACE-DD
FERIAIE) T2DM B HIELL CRP K FEZE & T 10
K ID #Ea#, (HAE T 1 S %4 B CRP KFINT
R P i e A B R B i B R SRR RS
DD KAL) T2DM 255 I PR 2 RE IR S B ™ &, 12

Ja & TRV RE T4 ] B fE e R 3R, PR R B R R T
ET RO T 10 & ID #E4 4, KA WIRIK As
P JRUIRSE 52 T B /0 S0 2 2k ] R 4 oy 5 L SR B A ot
PR 2 BRI 07 W ad oK. BRI 2SR
&, MA R KBRS, KIIRE VT — D 48k .
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