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TR B A F G TG I 0 ko RS R SR 1.8 g, R LR, #IRES; TN A AR, M TARNRET 14 R)E
M 3 4-HNE R JE, 3 TN IR B A ALDH2 A B % 42 TOAST 5%, KA % LM )2 54483t 4-HNE 7+ 5 6948 % B &5
KR %4 Logistic TR 3 S dn bk 5= B FAW5 Jo A 690k 2 e B & o 45 R WA B H AT B e 3¢ 7 4-HNE 3R | K 3h Bk i
AEERAL B B B E S T A B (P<0.05)., #4850 ALDH2 -5 B 7 5 A5 34 4§ 4 Hardy-Weinberg 1% 1% - #7 & 4 (P>
0.05), MLEZLRAE A ALDH2*2 5545 J ) 64 8 2%t 45 (50.50% ) 2.2 & T AT R 41(36.08% ) (P<<0.05), %4 ALDH2*2 %42 )X H[B=
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Effects of Risk Factors for the Recurrence of Ischemic Stroke after Secondary Prevention and the Effect of
Drug Intervention on the Concentration of 4-HNE

LIU Wei', ZHANG Xu’, WU Chuanliang', JIA Jianxiu’, YU Ying’, GENG Xiaoxiao’, GUO Ruichen' (1. Tai’ an
Medical Area, No. 960 Hospital of PLA Joint Logistic Units, Shandong Tai’ an 271000, China; 2. Dept. of
Clinical Pharmacy, the Second Affiliated Hospital of Shandong First Medical University, Shandong Tai’ an
271000, China; 3. Dept. of Pharmacy, Tai’an Central Hospital, Shandong Tai’ an 271000, China; 4. Clinical
Pharmacological Institute, Qilu Hospital, Shandong University, Ji’nan 250012, China)

ABSTRACT OBJECTIVE: To investigate the risk factors for the recurrence of ischemic stroke after secondary prevention, and to
observe the effect of glutathione on 4-HNE. METHODS: Totally 97 patients with ischemic stroke relapse within one year were
treated from Oct. 2017 to Oct. 2019 in 3 hospitals as the Second Affiliated Hospital of Shandong First Medical University due to
cerebral thrombosis or cerebral embolism as observation group, and 97 non-recurrence patients in the same period were paired as
control group. The patients in the observation group were randomly divided into conventional treatment group (49 cases) and drug
intervention group (48 cases). The patients in conventional treatment group received routine treatment such as cerebral blood flow
recanalization, improving circulation, controlling blood pressure, maintaining blood glucose, treating hyperlipidemia and
arrhythmia during hospitalization. Drug intervention group was additionally given Glutathione for injection 1.8 g intragastrically,
once a day, on the basis of conventional treatment group. 4-HNE concentrations in plasma were determined at admission and 14

days after treatment, the genetic type of ALDH?2 and type of TAST were determined at admission. Multiple liner regression was

¥ : 2y - oY . > i i 4- 1 1 H
A2 . BFSC I G K22 . LS 0538-8839841, used to analyze the factors associated with 4-HNE increasing

E-mail: telewe@163.com conditional Logistic analysis was used to identify independent
HFEEVER . AT 2500, 2042, i1 o BFSE 7 1) - I R 25 B2 risk factors resulting to ischemic stroke recurrence after
E-mail: gre7636@126.com secondary prevention. RESULTS: The plasma concentration of
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4-HNE at admission and the percentage of artery atherosclerosis patients in observation group were significantly higher than control
group (P<<0.05). The distribution of each ALDH2 genotype in 2 groups complied with Hardy-Weinberg genetic equilibrium (P>
0.05). The proportion of patients carrying ALDH2*2 allele in observation group (50.50% ) was significantly higher than control
group (36.08% ) (P<<0.05). ALDH2*2 allele [B=2.33, 95%CI (1.35, 5.50), P=0.03] and artery atherosclerosis [B=1.90, 95%CI
(1.29, 3.74), P=0.04] were significantly associated with the elevation of plasma concentration of 4-HNE; artery atherosclerosis [OR =
2.93,95%CI1(1.84,4.67),P<<0.01], stroke family history [OR=1.50, 95%CI(1.18, 1.90), P=0.04], elevated plasma concentration
of 4-HNE [OR=1.34,95% CI(1.11, 1.62) , P=0.04] were regarded as independent risk factors associating with ischemic stroke
recurrence after secondary prevention. After intervention, plasma concentration of 4-HNE in drug intervention group and
conventional treatment group was significantly lower than before intervention (P<<0.05) ; there was no statistical significance
between 2 groups (P>0.05). CONCLUSIONS: Stroke family history, artery atherosclerosis and the elevation plasma concentration
of 4-HNE are independent risk factors associating with ischemic stroke recurrence after secondary prevention. Although drug

intervention can reduce the elevated plasma concentration of 4-HNE, the effect of additional use of glutathione is not more

significant than that of conventional treatment.

KEYWORDS Ischemic stroke; Secondary prevention; Recurrence; Glutathione; 4-hydroxynonenal; ALDH2*2 allele; Risk factor
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i BTG4 L (P>0.05) , HA ] Fok ; (H UL
SR R P ELAT RN A TP G S 11 E 1 S o B2
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Tab 1 Comparison of general information between 2 groups

- N o ik, bl(%) , BRI,
MW n EBGEY BB i i rerall (UG R AN X o)
M 97 59.3316.14 81/16 84(86.60) 36(37.11) 37(38.14) 44(45.36) 43(4433) 4(4.12) 34(35.05)
WEd 97 65.1313.70 87/10 89(91.75) 47(48.45) 49(50.52) 39(40.21) 40(41.24) 6(6.18) 50(51.55)"

T X IRZE LA, ©P<<0.05
Note: vs. control group, *P<<0.05
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100 #Y T8 A il 4% 2 2 W (PCR) Y (2 [#] MJ-Research 2
D FEATY . ONAR R EARF R 60 pL, % 2xBench
Top™ Tap Master Mix 30 pL, b Fii#5 181 2.4 L, 5
H DNA 3 pL, 3K B Z& 10K A 2 60 pLo W 4510
94 CHIZEPE 5 min; 94 °C4A5 30 5,55 CiB 2k 305,72 °C
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KHIMSTER N E ., P<0.05 NEFAGI2E X,
2 HR
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WL B IS £ 115 4-HNE ¥R 2 R Sl ks +f
T Ak £ 2 L3 B 3 o T B4 (P<<0.05) , BRI 2.,
®2 WMABENBREIMRH 4-HNE R EF TOAST 53
BLE
Tab 2 Comparison of plasma 4-HNE concentration
at admission and TOAST genotype between 2
groups

HHNEGES) TOAST/H!
Vg IR, SR, LR, R, AR

A

fil(e) fil( ) fil(%) fce) %)
M 97 1207261 18(18.56) 30(30.93) 8(8.25) 000.00)  41(42.27)
WA 97 1685£318°  31(3196)°  22002.68)  3(3.09) 101.03)  40(41.24)

TE: SR LA, " P<<0.05
Note: vs. control group, “P<<0.05
2.2 FWHABEALDH2ERSMLE
P 2H A AT ALDH2 BRI T 3 Ffr, 7 15133 0L
K1,

N g i AN
AN M
ANa A
/ “ ’L ‘\ f “\ !

‘/ ‘I‘ / \ [ f
\‘J ‘\’. ‘\ | 4‘( ‘\»"

A B A4l 5 AN (ALDH2*1)

/f‘\ 4"\\‘

."‘A\“\ E“\ / f “' “J “"‘
\ [ \/ /\/ / o\ /
7 \/ \ ;o

B T (ALDH2*1/2)

A / ‘I‘ I“O A “/’\\\ { f “\ " I‘

A Y AN f

[\ / \" /A [ J H

/ \ / | \‘ / \\ },‘ \\ / \/
XV AV Y VN XV

( 7C.’9‘é’§5€¥%ﬁ!(ALDH2*2)
E1 ALDH2EENF &L
Fig1 ALDH?2 genetic sequencing maps

China Pharmacy 2021 Vol. 32 No. 8 - 993 -



PIZH B ALDH2 £ KL DR 43 A AR (1 S BRAE A BRI
fE#, Z5 W Is it 8 L (P>0.05) , #F & Hardy-
Weinberg it % V-7 & 1, REIWF TN G HA AHECER
PE o W B 4L ALDH2*2 25 v 3 R 1) B HL 15
(50.50% ) &% 25 = T Xf HE 4 (36.08% ) (P<<0.05) , T Il
73,

*3 WABREALDH2ERESEMLLEIHI( %))
Tab 3 Comparison of ALDH2 genetic polymorphism

between 2 groups [case (% )]

Hib n il ALDH2*1 ALDH2*1/2 ALDH2®)
popcEi g 62(63.92) 32(32.99) 3(3.09)
Tl 62.72(64.86) 30.56(31.50) 372(3.84)
WEs 0 Sehrfg 48(49.48) 4(43.30)* 7(7.20)°
i fd 49.08(50.60) 39.84(41.07) 8.08(8.33)

1 XA e, ©P<<0.05
Note: vs. control group, “P<<0.05

2.3 4-HNEREFASHHBEXERSH

P 3% 4-HNE ¥ B [ A48 & 4547 ALDH2*2 %
PLEELA RSk AERE AL Ao b o0 s o AR i R 2
JCZANE [T 73 A PEAN A OGP o 45 5, #5707 ALDH2*2
N R R [B=2.33,95%CI(1.35,5.50) , P=0.03]F1 K5l
ik 53 R i 4k [B=1.90, 95% CI (1.29, 3.74) , P=0.04] 5
4-HNE ¥ B T 5 ARG TR LR 4.
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Tab 4 Analysis results of factors associating the eleva-

tion of 4-HNE concentration

HZ ZH(B)  FRERGE) REANG) o P 95%Cl
it 1203 218 30 004

Nt 1.90 027 0.78 480 004 (129,374)
EPUA 1.06 036 0.59 329 011 (=012,1.30)
ALDHY*2 %A 233 036 100 5.14 003 (135,550)

24 BROMEFERZEZTBFEELWEXEZRSH
Pl I P 2 o Z g B R Ak S TR AR R R B
4-HNE e & T = 09 AH G 258 A A8 5, R 2514 Logis-
tic AT 5 R Sl i M A vh R 5 &2 & 1k s e
W R & . 25 AL, KBl ik il A B 4k [OR=2.93, 95% CI
(1.84,4.67) , P<<0.01]. %% ZX % 1 [OR=1.50, 95% CI
(1.18,1.90) , P=0.04]. Il %% "' 4-HNE ¥ £ F} & [OR=
1.34,95%CI(1.11,1.62) , P=0.04] 2 if 14 75 vh — 25 il
B Je 52 A (ST FE RS R R R ILER 5
x5 BRMHEER_FHHEELNHEXEZSINER
Tab 5 Analysis results of related factors for ischemic

stroke recurrence following secondary preven-

tion
W% p SE Wald ~ fEHIL(OR) P 959%Cl
Kook 1.08 024 540 293 <001 (1.84,467)
LGP 041 0.12 443 150 004 (118,1.90)
4HNEWRET 0.29 0.11 41 134 004 (L11,1.62)
ALDHZ* SRR 018 0.10 39 120 006 (098,146)
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Tab 6 Comparison of plasma concentration of 4-HNE
in observation group before and after drug in-

tervention(x+s,ng/mL)

il n THifi T
EHbRTH 49 15714351 1139271
AT 48 16,53 +4.06 10.10£2.58°

15 5 [H 4L T 1R gk, "P<<0.05

Note: vs. the same group before intervention, “P<<0.05
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