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W E.HH KT OBBLAH 2(ALDH2) AR 2515 2 M A5t (ACD & 48 % 1, B B 9L 2 R R %
KAACI B4 4-2 A EHBU-HNE)KF, Ak RRiZKE 2019 48 A £ 2021 48 Adk &4 130 41 ACI &
F A ACT 4L, AR 38 5 CT 3, MRI 4 & 25 R AT w9 i Ko ACT 2838t — 5 5 ok fe OME B AR S8 40 (33 1) | /b
ARSLIL (4] B)) Ao KA LA (56 #1), 5 BRI H0 130 Bl AR Mefd B 5 A4 SRR 20, R R 3R A B4k R - 3¢ R AR A ok &
ACI 485 sF A AR ALDH2 A B 12 54 % igm& PR, gk ACT A5 3+ B 4A, A& R R &t K
ACl % ik 4-HNE K F, &8 ACI 4 ALDH2 R T A B A AA A & T BE, 23 A%+ 55 L
(X*=14.599,P<C0.05), ACI 41 A F 15 & F I F(29.6%,77/260) & T 2B a69 21.5%(56/260) , £ 5+ A 4t
FE LA =4.455,P=0.035), KMm ALDH2 R ERL R A AA w6 & TR M MEBRAE LA, £ 78 %5
FZX(P<<0.05), KAEsuA A FAx L BHHMFE(35.7%,40/112) F TREMEBAZ L HE 21.2%(14/66), Z F A
it ZSL(XP=4.133,P<C0.05), ACI 41 4-HNE &K 4 (17.79+7.62)ng/mL, & T B 445 (11. 83 =
7.52)ng/mL, £ F A %t 5 & X (1 =6. 348, P<C0. 05) ; B I M i 4% 5t 28 4-HNE K -F % (16. 29+8. 71)ng/mL.,
& F AR 78 40 89 (18. 30 £ 5. 27) ng/mL #= K A2 76 20 49 (18. 31 £8. 36)ng/mL., £ F ¥ A%+ F &E L (1=
—1.225,—1.187,P<C0.05), ACI 28+ ALDH2 AR 44 R T AR A AA F ok 4 HNE KP4 (32. 65+
6.4 ng/mL, & FHAEHF AR GG %40 (13.244+3.25)ng/mL Fe e A £ B A GA % %49 (19.89+2. 39)ng/
mL, ZF A%+ FEL@=11.228.6.670,P<C0.05), &it ALDH2 AR $AHE5 ACIH A EE WML,
# 4-HNE KT+ &4k ACI 89 L7 R %,
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Abstract:Objective To investigate the correlation between aldehyde dehydrogenase 2 (ALDH2) gene
polymorphism and acute cerebral infarction (ACI) ,and to observe the concentration of 4-hydroxynonenal (4-
HNE) in patients with different lesion size. Methods A total of 130 patients with ACI admitted to the Fourth
Medical Center of PLA General Hospital from August 2019 to August 2021 were selected as the ACI group,
according to the lesion size of head CT or MRI, the ACI group was further divided into lacunar infarction
group (33 cases) ,small infarction group (41 cases) and large infarction group (56 cases) ,and 130 healthy peo-
ple in the same period were selected as the control group. Polymerase chain reaction-fluorescence probe meth-
od was used to detect the polymorphism of ALDH2 gene locus in the ACI group and control group. The serum
4-HNE level between ACI group and control group,patients with different lesion size was compared. Results
The proportion of ALDH2 mutant genotype AA in ACI group was higher than that in control group, the
difference was statistically significant (X =4. 599, P <C0. 05). The frequency of A allele in the ACI group
(29.6%,77/260) was higher than that in the control group (21.5%,56/260) ,the difference was statistically
significant ( X*=4. 455, P =0. 035). The proportion of ALDH2 mutant genotype AA in the large infarction
group was higher than that in the lacunar infarction group, the difference was statistically significant (P <C
0. 05). The frequency of A allele in the large infarction group (35.7% ,40/112) was higher than that in the la-
cunar infarction group (21.2%,14/66) ,the difference was statistically significant (X* =4, 133, P<C0. 05). The
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level of 4-HNE in ACI group [ (17.79+£7.62)ng/mL7] was higher than that in control group [ (11.83=£7.52)
ng/mL7],the difference was statistically significant (¢t =6. 348, P <(0. 05). The level of 4-HNE in lacunar in-
farction group [ (16.2948. 71)ng/ml ] was lower than that in small infarction group [ (18. 30£5. 27)ng/mL ]
and large infarction group [ (18. 31£8. 36)ng/mL ],the differences were statistically significant (z =—1. 225,
—1.187,P<C0.05). In ACI group,the serum 4-HNE level of ALDH2 gene homozygous mutant genotype AA
patients [ (32. 65=£6. 44)ng/mL ] was higher than that of homozygous wild type GG patients [ (13. 24=£3. 25)
ng/mL] and heterozygous genotype GA patients [ (19. 89+ 2. 39) ng/mL ], the differences were statistically

significant (z=11. 228,6. 670, P<C0. 05). Conclusion

ALDH2 gene polymorphism relates closely to the oc-

currence of ACI,and the increase of serum 4-HNE may increase the risk of ACI.
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BTSN R TR A0 R G A i 5
KA I Ho S A SE (ACD 5 H e k™ L ™
FEI IR E AR R . ACT 238 i & A N 5 5L
F14) B I e 7 L 5 DA B L T 151 R A 2 4L . B Pk
AR T 3 ) 0 DX 35 i 4 2 T R B4 A RE AR A A
fiE™ . ACI BB REB R A BUIEHR, HE % T
BAEN U f R A i R Ak RN R R
DLE M HE Y B ARE 2(ALDH2) 25 2 B )
TR B8 6% 12 JF 35 1 b (8] 7= 9 &N A-58 3k T 0 R
(4-HNE) 564k, BA B 09 i 816 FH  ALDH2 1] g
I R R A R R S E R A
WFFER W], ALDH2 % i X 22 25 7k K S840 N 0™ 9
4-HNE /KT 5 2 il 2 v 19 55 B 25 9F Ik 4-
HNE #J fig J2& @ i 1% il &= h i 3 2 AE W in W 2
— L ARHIE G XA [ I PR 43 4B ACT B8 il A
HE ALDH2 3N 28 317 0 #r I %8 ALDH2 3
K Z S PEAE ACT SR & i 4 A 15 00 LT i DR $2 it
SHRYE CIARIEIT .
1 #EREFHE
1.1 — %R HEE 2019 4E 8 H & 2021 4F 8 A 1E
ABEr 2R L2 130 6] ACT B FAE N ACT 4.,
Horp 3B 96 i, 4 34 9 4F#E 48~82 %, V- (66. 3+
119X . AU (DB G et 2Bl %2 2
SEI ACLZ AR ME 5 () B WK K s (D B &
CT 5 MRI £ #& , A # 5) Ik & 48 f (a0 HE-5L % 30 ik
RG R RERARAE . HEBRFR M (D S8 . S I
P AR AE. R I A R i g I & R (2) 3 3
A H WS BURR 259 2 B 2 s (O (FHE
MLV ZR GEPE R W iR ™ A I RE R & B )
T R, MRPESL B CT 3 MR A 2 25 5L i 7 o
KER /K ACT G E— 2543 by 1 B 1 i A8 A6 21 (33 8
Wkt KAR/NT 1.5 em) /NFEFEAL (41 6], 95 b de R
2 1.5~3.0 cm, =1 I fif 51340 KA 4H (56
B kR R AR KT 3.0 em, =2 M TIEBA) .

aldehyde dehydrogenase 2;

gene polymorphism; 4-hydroxynon-

VB[R] B ARG pors 130 3] A A fgkt e 5 A S X B, B
I 93 i, & 37 B, AEHE 49 ~80 %, FH(64. 3+
7.3)%  PRAEN AF IS — OB LR, 22 R
Gt X (P>0.05) . A Lk, ra st s
MEFREHMERBEATRIFEZEMBERZS, &
WF 5T 27 Bt 2 2 A0 B 2% 01 2 W Rt e

1.2 g 5iH i R 2RS4 LightCycler®
480 I 7Y 52 i} 2¢Ot € it 3 A Wl 4% 2 1 (PCRO Az il X
(#it Roche A #)) .4 H 3h 4 46 43 HT I Roche cobas
701 (Hij+ Roche 24w o i A 32 2238 571 £ 40 45 1l 1% 5
HH R BOAF & (AL KRB AR AR AR AL-
DH2 J& H 22 & A W70 6 R Bz £ 9 4 7 4R
HIRAFD 4-HNE £ 3500 & g 6 28 4 Bl
FIRATFD . I 25 B35 7 s 4 B 70 & il P 45 E AT

1.3
1.3.1 FRARRE  SRE A UFIE X 425 I8 i Pk i

7mL,HF 2 mL i N B M (EDTA-
KO $iEE, —20 CHRAAH TR DNA; 5485 mL T 2
h LA 3 500 r/min &.0> 5 min, 43 & FZE L3 . — 80
CUKFE PR AT TR 78 4-HNE /K,

1.3.2 DNA $EHU % 0 i it P 2] 46 it 57 & it
BH 2 B DNA, ffi 3% [ Nano Drop 2000 43606 &
THHEAT A% R A A JoT 1t 1) TP Ak R0 e B 9 A6 DN, 328 BRI '
BE(Aygy /Avgy nm) FLETE 1. 7~1. 9 X [l (45 A H F
ALDH2 B Z 8 M0k,

1.3.3 ERZEMEST KR PCRZEGIREH L #
PIER Z 800 Hr, fE 1 ALDH2 5E[R] £2 25 46 I 3
6 Uh B B ERAE , X R ALDH2 SE R 7 a5
ARG, ) B s 1 6 BE R 553 BE PR X B, PCR R N &L
RFE N 25 pL, N A BUAS 4 95 °C .3 min, 28 PE 95
°C .20 s,i8 k 58 °C .30 s, #EAH 65 “C (45 5310 MG -
AR 95 °C .20 s,1B 2k 58 °C .30 s; WUH E R E W OG[E
5365 °C .45 5,30 M,

1.4 SEitaFhb s R SPSS22. 0 48 i #4475k
7 LB LN R s o TN e S M T U A = £ S D
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T hs TR VA BRI ¢ KB, FHECAORE LU Bk
HAARER AN LKA X KK, B P<0.05 K
ERAEGITFEX,

2 & ES

2.1 PCR-ZEECHREF LRI JE N RIZE R ALDH2 3
R 5 AR PR A 3 AP A . 4l & 7 A B GG LAl A R
AR AA PR G RAR GA, Kl 4l 4 B A R bR R
A . FAM A 038 T8 CRF AR 78D 45 5850 BH A%, VIC 6 il 3
T (g 48 R 45 500 B M5 A I 4 28 48 AL bR A B,
FAM A i 38 35 45 550 B P L VIC A6 I 38 38 45 5% o0 B
PE s K 2% A 28 A8 BUBRACES . FAM 1 VIC #6018 18 45
BN M.

2.2 ACIHSX M4 ALDH2 RN i) £ 51 i
ACI 4] ALDH2 ZRASFER AL AA Fo 6 & T % a4, 22
SRS E X (X =4.599,P<C0.05), ACI4 A
A= o7 F BRI 3 (29. 6 %0, 77/260) 5 TR IRAL ) 21. 5%
(56/260), 2 5% A G it % 8 L (X? =4, 455, P =
0.035), W#EI1,

*1 ACIHS¥RA ALDH2 RSS2 (%)]

20 5 n GG GA AA
XREZ 130 79(60. 8) 46(35.4) 5(3.8)
ACIT4 130 67(51.5) 49(37.7) 14(10. &)
x* 2. 249 0.149 4,599
P 0. 134 0. 699 0.032

2.3 ANEEEE RN ALDH2 5P 2 1 g
KAFE L ALDH2 2848 FE A AA 9] /& 1 i B 1k
M AR BE A 22 S A Geit 24 78 L (P <<0. 05)., KRAHFE4]
A ZEA7 B R (35, 7% ,40/112) /35 T Jes B P i A1 3E
Ky 21. 2% (14/66) , 22 F A G iH2EE L (X°=4.133,
P<<0.05), W#E 2,

%9 AR KRNEA ALDH2 EEH S BB (%) ]

20 5 n GG GA AA
Ji BV R A ST 4L 33 20(60. 6) 12(36. 4) 1(3.0°
INEFE A 41 21(51.2) 17(41.5) 3(7.3)
KIEEFELH 56 26(46. 4) 20(35.7) 10€17.9)
x* 0.218 0. 004 4,214
P 0. 641 0.951 0. 040

5 RFEIEL H s, P<<0. 05,

2.4 £4 4-HNE KF L3  ACI4 4-HNE K¥ R
(17.79+7.62)ng/mL, & T X A A (11. 83+7.52)
ng/mL, 2R H ST B X (1 =6.348, P<0.05) ; &
B i B AEZH 4-HNE /KSR (16, 29+8. 71) ng/mlL,
T /M FEZH 19 (18. 3045, 27) ng/mL I KA FE 2 1Y
(18.31+8. 36)ng/mL. 2 S W H G % B X (1 =
—1.225,—1.187,P<C0.05),

2.5 ARFEREA ACI B &M 4-HNE K H

ACI#4irh ALDH2 BN 2l & 58 A8 B AL AA B35 1l
W 4-HNE /K5 (32, 656, 44)ng/mL ., & T 44 B
AR GG B E (13, 24+3. 25)ng/mL 144 3L K AU
GA BEM(19.89+2. 39 ng/mL, ZR A5 i35 XL
(t=11.228.6.670,P<C0.05),

3 3 it

ACT S48 I 41 201 1l 3 A3k 1 5 SR v I 17 22 % 7
Mk S 2R AL, 3 R AR A e A e I L RN Sk
I LR X SRR AR, X AT A fE R S AR S R R Y
TR T EE M . R AR Y R N A5 AR R P
B ARG R SRR R A OC, M H 5t &R K
N g BT 3k Ak 7 4 ) HE R A AT G

T AE R, SR Al N I U R A e iy M i A TP B 5T
AR, B sk AR B I R AR ) ) T R T
KWy, vl 5 MM 2 K+ A0 BAE A 2 Fh ik
G, 53 DNA 015 8 15T 2% T 1 6 20 2338 B it
Pt 4-HNE 2250 I8 T A0 0 i 5 12 1 S84k 0 3%
i B e B ot e 7R AR L 4-HNE KE A RN E
BLEMER K. &5 5425 % . 25 4-HNE f{
P B R G 2 AT T O A TR A T RS b T
R-S-#% 7% Bl Horh 2 B 0 AR 1Y AR R Y
FHEAL R R 2 o, BB A 535 0 9 o e A8 R TC 3 1)
BT, A SV 2 A ) T8, ALDH2 2 Qi
T M o Y R T, T A A AR N Y K D
DR 41, N ALDH2 4ifis 3 WA T55 12 5@
55 1 510 v B8 FE 55 W54 (G 9k B FE iR I 08 CAD B
e B A Y A R R S O A R IR AR e K
S35 ALDH2 454 & A e 48, 248 ALDH2 5 #f #f
NAD(P) + W45 & 328, Hh 2+ 5 248 # ALDH2 /Y
i 3% M R R AN IEF IS A 3090 ~40%, 4l RAD
B ALDH2 () i 3% P L 2 k0L Wk, & 5 8 4-
HNE SRR YR, ALDH2 5 g Ay
S e 0 A R R R IR OB PR e L R Bl ik ok R A AL
() Sy IR R 22—

AWFIE 45 R £ W, ACT A A % 3 [H i %
(29.6%,77/260) & T XF ALK 21. 5% (56/260) , 2
SEG R L (X =4.455,P=0.035), A#HF5IFE
I %F 2% 2 IV 4-HNE /K38 47 70, KEESE 4 AL-
DH2 2748 LA AA T v T I B VR ik A SR 4 L 22 S
HE2#E L (P<<0.05), RAEFEH A 557k FH I
(35, 7%,40/112) =5 T B B M i A6 BB 41 19 21, 2%
(14/66) , ZR A G 2# 5 L (X =4.133,P<0.05),
ACI#H ALDH2 P 4l & 58 28 F A AA fB I T
4-HNE /K4 (32. 6546. 44)ng/mL, & T 4i & ¥ 4&
GG B FE M (13. 24+ 3. 25) ng/mL 124 HHm
GA BEM(19.89+2. 39 ng/mL, ZREGHIT¥E X
(1=11.228.6.670,P<C0.05), UiHI#4H ALDH2 4ii
G RAFENYE A-HNE KV F+& B 3#E 4 ¢, ALDH2 46
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st
AR

N

A58 S5k DR 2 Bl o G A e ) B SRR IR 2 —

25 PR ALDH2 G>A 5 ACI 19 & 4 % Y41
X, Haiage s HE A AA 5 ACI 19 & A %YM G,
R, AL B 3= 8 4-HNE /KO T 5 b HAC i i 2
TS it 2 T 4 A L PR ALDH2 37 5 22 25 Pk CHI 4870 4l &
SAR NI & ACT 19 5 BRI £, 8% T A HIE 5% v R
P85 R R gt A% R 38 5% M, FL AR AR o 4R X i 2L
L AR — 2 KA R AT IR AT .
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