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Protective Effect and Mechanism of Huangqi Guizhi Wuwu Decoction on Ischemia Reperfusion
Injury After Treatment of Acute Cerebral Infarction Based on Nrf2-ARE Pathway”

GUO Xinnian', KOU Suotang', LIU Bangjian®( 1. Dept. of Acupuncture Massage, the Sixth People’ s
Hospital of Shanghai, Shanghai 201306, China; 2. Dept. of Neurology, the Sixth People’ s Hospital of
Shanghai, Shanghai 201306, China)

ABSTRACT OBJECTIVE: To probe into the protective effect and mechanism of Huangqi Guizhi Wuwu decoction on
ischemia reperfusion injury after treatment of acute cerebral infarction based on the nuclear factor E2 related factor 2
(Nrf2) -antioxidant response element ( ARE) pathway. METHODS. Totally 96 patients with ischemia-reperfusion
injury after treatment of acute cerebral infarction in this hospital from 2020 to 2021 were selected and grouped via
random number table, 48 patients were the conventional Western medicine group ( treated with basic Western
medicine) and 48 patients were the Chinese medicine treatment group ( treated with basic Western medicine combined
with Huangqi Guizhi Wuwu decoction). The ARE, Nrf2, NOD like receptor protein 3 ( NLRP3), malondialdehyde
(MDA) , nuclear factor kB ( NF-kB) , pantothenate carboxyl terminal hydrolase 1 (UCH-L1), silence information
regulatory factor 1 ( SIRT1), tumor necrosis factor @ ( TNF-a ), brain derived nerve growth factor ( BDNF) and
lipoprotein related phospholipase A2 (Lp-PLA2) levels of both groups were measured before and after treatment, the
vascular critical pressure, vascular differential pressure and cerebrovascular dynamic resistance were measured, the
traditional Chinese medicine ( TCM ) syndrome score, clinical neurological deficit scale ( CSS), montreal cognitive
assessment scale (MoCA) and functional comprehensive assessment scale (FCA) were evaluated, so that the clinical
efficacy of the two groups were compared. RESULTS: After treatment, patients in the Chinese medicine treatment

group have lower MDA, NLRP3, NF-kB, Lp-PLA2, TNF-a and UCH-L1 levels than those of the conventional
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Western medicine group, and the expression levels of ARE, Nif2, SIRT1 and BDNF were significantly higher than
those of the conventional Western medicine group, with statistically significant differences (P<0.05). The vascular
differential pressure and cerebrovascular dynamic resistance of the Chinese medicine treatment group were significantly
lower than those of the conventional Western medicine group, while the vascular critical pressure was significantly
higher than that of the conventional Western medicine group, with statistically significant differences (P<0.05). The
FCA and MoCA scores of the Chinese medicine treatment group were significantly higher than those of the conventional
Western medicine group, while the CSS and TCM syndrome scores were significantly lower than those of the
conventional Western medicine group, with statistically significant differences (P<0.05). The total effective rate of
the Chinese medicine treatment group was higher than that of the conventional Western medicine group [ 97.92% (47/
48) vs. 83.33% (40/48) ], with statistically significant difference ( P<0.05). CONCLUSIONS: The application of
Huangqi Guizhi Wuwu decoction on patients with ischemia reperfusion injury after treatment of acute cerebral infarction
can regulate Nif2-ARE pathway, inhibit oxidative stress and inflammatory reaction induced by ischemia reperfusion
injury, inhibit neuron damage, improve neurological function and cerebral microcirculation, promote the cognitive
function, clinical efficacy and life quality of patients.

KEYWORDS Huangqi Guizhi Wuwu Decoction; Acute cerebral infarction; Nrf2-ARE pathway; Oxidative stress

reaction; Inflammatory response; Ischemia-reperfusion injury
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1 #REFE
1.1 HRKE

FEFE 2020—2021 AFFRBE ISR 10 S IAE ST A T IS Bl i B
HEEBG R 96 B, GIABRUE . FFA S0 WA 8 B if 7534 1
TS WIRED | 2 AR 2K A 5012 5 P I 43 T < I 9%
TR (ERE MBI, TR A JERE 1 4 sOGE 5 YORE Ry R
ZMEL, S EHIZ W RRR, & & AL R s e TR E
AT PPAG A 2R D RE DI ; 4R 40~ 85 % Bt <6 h, IR K
s BYUERE TTIAIRIT B AR BB BRIE A, HEbRbriE .
ALY B s A B A b & 3 s BERETE 2 R e e
G BB RGN R DIREAS 4 RGNS LT R SR A
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SR RS R RO T 5 MR AU CT e 48 R AL i
I RMEZE 2 | RN ZE o s R el

MR RENLE TR0k 4r 40, F ALV R 4 48 Bl E ik
21 4], B4 27 7 ; A% 42~ 84 & 34 (65. 86+3.41) %/ ;-4
R BABEIAF A4 (3. 52+0.65) h, HEEIAIT 4L 48 il ik
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F, M 20 B, 551 28 il AR 41~ 85 &, 3 (65.69+
3.27) % P RIG EABIAITIIE M (3. 43£0. 57) h, ML
Bl P EEYRYT AR A W — M BERE T L, B R R TR B I
1R¥RZE Lo i it aE i (R 5 .0020102)
1.2 Fik

(1) F RGBS T 5 RS B 367, $5 iE | 1i b%
B LI & E , 0 IR B &) DE AR ¥ e (F0A% 25 mg) PLIM /MG
J7, 1K 50 mg,1 H 1 ¥ ; 0 ARFTFCAR AT 46 A (B : 20 mg)
P MG, 1 Y 10 mg, 1 H 1 ¥ 1R B8 47 74 3H 5 4% ( KA
0.4 g) BHMLZ1WO0.8 ,1 H2W, ELEITF 2, (2)h
BT AL A TR BT B AL i S mt L 45 T R A IR
ST, AL B 1S o HER 12 ¢, 04T 12 g, A2 35 25 o, K&
4 MM TR BE P 2 = e — R, 1 B 1A, A AR
200 mL, 75 B2 R R ., EE806Y7 2 A,
1.3 MR

(1) JRYT RS0 B 20 2B 3 2 I Bk i, 5 mLL, SR FH B
AR HE 22 R A I P 8 ( MDA) 7K 3 5 5% 25 F 5 BN 3 16 46
MHTAA S N Te (ARE) (B F-E2 A5G F 2 (Nef2) I
NOD HEAZ AR T 3 (NLRP3 ) 4 AE /IMA 3 3k 7K T SR FH i K 47
PEE I A0 RS I 4% PR -k B ( NF-kB) 12 8 8 5L 5K it 7K i 1 1
(UCH-L1) JUER {5 BT N T 1 (SIRT1) MR IRIEH T o
(TNF-o) A A 28 A 4K TR F ( BDNF ) 7K SF 3 2R 80 Eb ol
ARG 2 AR DCBEAEME A2(Lp-PLA2) /K-, (2) BGTHAEER .
>R GT-3000 A i 45 2y G AG 43 (L ¥ 1fr H g 4 B T iR 25
A B 7D ) ARG it A5 I SRR 4 2 R RN ot A B AR BE T
i [F]— 44 BEIWSE A . (3) o BT 4) 30T TS A &
HFIECEAARE, DHER, B AR SORER ) R A E
PIREEE 3 IE T 0.2 .4 B2 6 43 s RAE R Z M 6, k% H X, %
JRIEIR & & BRI T e b MR 0.1.2
B3 45, (4)MATIBE IRITHIG 45 T B3 I R A 22 Th e Bt
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W R (CSS) WM, B & IR BRI T BTy oK B
WML GBS CFUURAEATRE ST, By 45 0, ol g,
AT ; < 15 2 R, 16~30 43 AR AL =31 4328
ERL, (5) AR RIS T B SRR Al &
F(MoCA) I B EER SEN PUTIIRE 1812 TR T 4
FaEe e AhG R YE TTHERE 75 8 MUY 11 MR
WH, &4 30 47, 8 SNV ThRE R IEAH G, (6) BTG R &
BITHIG AT A IRELE T8 B R (FCA) T4, Z R R4
EARAFIA A 2 K2EIE 18 A/, SR 1—6 43 6 IE4rik,
S 108 43, Sy E s B AR TR TR AR . BT I 34 e [
— B BEIWHAT
1.4 FTEERRAE

FEIEARREARIE K, CSS TEAIH 2 >90% , H B EAR T 73 ik
>95% ,FEARE I ST AR IE | I R A 5 A I PRE R B 4 e
| CSS P43 46% ~90% , i BEEAE P40 2> 70% ~ 95%
A TR BEACRE BB, O WAL SR I R AR IR B3, CSS 43
18% ~ <46% , 1 BEIFEITE /382 309% ~ <70% , A= 1% H HfiE 1

R AR AR B EakbRiE, MR BARCR = (IR
3 RS P+ S 5O P+ A SO B / R Bl 100%
1.5 SitFEH*

K FH SPSS 23. 0 B ARG | VR FR 16 SR T
48 22 R i I 3 25 B 7 | TP BRAIE AR 3T 43 L CSS 3T 43 . MoCA
TN FCA TF4r L xts TR SRR, 2L B X ¢ 4G SAGI 2 N A
A LA A AR, AT o AG TG U 4 (B0, SR ) U K B8 4G
ARFF A IEAS /A B 5 38 1 x> A3 460 s PRI 3% ; P<0. 05
HEFEGI B,

2 #ER
2.1 FHEFBEIAITHEIS ARE Nrf2 1 MDA 7K F L

VRITHT, MI2H 510 ARE N2 1 MDA 7K L, 22 5534
TG (P>0.05) . JAITJE, 4L E A MDA 7KF48
TEIT AT R, B BB YT AL R MDA 7K - 558 B PG 15 411
SRR WL SR Y ARE  Nef2 JKSF-B0A 7 T B T, h
TRIT AL ARE (Nef2 7K PG 25 20 W] 8 0 5, 22 574
HY2E X (P<0.05) , 1L 1,

1 WHEEEFEE ARE Nrf2 1 MDA 7K FEE 8 (x£s)

Tab 1 Comparison of expression levels of ARE, Nrf2 and MDA between two groups before and after treatment (x=s)

a3 ‘ ARE/B-actin Nif2/B-actin MDA/ ( wmol/L) ‘
TR TR TRITH itig bl TR

FEIRITHL (n=48) 0.2320.07 0.73£0.21* 0.3420.09 0.86£0. 19* 6.36x1.21 4.06:0. 75"

WHFEL (n=48) 0.25+0.08 0.52+0. 13" 0.33£0. 10 0.55:0. 14° 6.23:1.15 5.51£1.04°

! 1.304 5.891 0.515 9.100 0. 540 7.835

P 0.196 0. 000 0. 608 0.000 0.591 0. 000

L AT, P<0.05,
Note;vs. the same group before treatment, “P<0. 05.
2.2 W4HEEEITE /G NLRP3 NF-kB,Lp-PLA2 #1 TNF-«
7K LB
BIFHT, P14 B ) NLRP3  NF-kB ., Lp-PLA2 il TNF-«
AP, 2 R BTG L (P>0.05) 1697 5, PRAL B 3

B NLRP3 \NF-kB Lp-PLA2 il TNF-a 7K “F- #1697 B B & [%
{1, FRBE VA YT 4 5 % 19 NLRP3  NF-«kB  Lp-PLA2 I TNF-a 7K
AT H RV B 4 B B AR, 25 A Gt L (P<0.05),
W2,

xR 2 WHEBEEBITHE NLRP3 NF-kB,Lp-PLA2 #1 TNF-o 7K J Eb 37 ( %5 )
Tab 2 Comparison of expression levels of NLRP3, NF-kB, Lp-PLA2 and TNF-« between two groups before and

after treatment (x=s)

a3 NLRP3/B-actin NF-kB/ (ng/mL) Lp-PLAY/ (ng/L) TNF-o/ ( pg/mL)

HhITH ik ThITHi {arigh ThITHi iG] jarig] ik
ST (n=48) 2112051 0.510.13* 150.04¢15.51 17,3547 06" 5.87:1.35 2.9120.58" 18.93:4.48 8.62¢1.59"
HPEL (n=48) 2.15£0.55 0.85:0.21° 150561610 131.45¢10.09"  5.94x1.41 3.73£0.76° 18.62¢4. 15 11.35£2.61°
i 0.369 9.538 0. 161 7.933 0.248 5.942 0.352 6.189
P 0.713 0.000 0.872 0.000 0.804 0.000 0.726 0.000

L S ARALRITRT A, P<0. 05,

Notevs. the same group before treatment, “P<0. 05.
2.3 W4EEEITEI/E UCH-L1,SIRT1 #1 BDNF 7k 3 Lb

YRYFRT, W92 H 3 AY UCH-L1 SIRT1 Ml BDNF /K 4%,

Z BTG 2EE L (P>0.05) , 1BI7E , A HRE R UCH-L
FREBIRTTRTREAR, B B3R YT 4L R 5 B9 UCH-LL ZK 5% L
P20 B ; W ZH HR 3 14 SIRT1 . BDNF 7K 5834 97 /i B & s,
T EE AT AL 1 SIRT1  BDNF 7K -4 5 40 76 125 21 B 5 o 5
ERWE G EE L (P<0.05) , 3% 3,
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*3 WMAHRERITHIE UCH-L1,SIRT1 #1 BDNF 7k LL &5 (x+s)
Tab 3 Comparison of UCH-L1, SIRT1 and BDNF levels between two groups before and after treatment (x=s)

- O () SR/ (wg/ml) WD)
biadigil e YTl e baigil iig]

P RITAL(n=48) 0.70£0.19 0.360.11° 21 0424.33 35. 5346, 15° 3.210.55 56111, 18°

WP (n=48) 0.73:0.21 0,510, 15* 21.3114. 56 29,0145, 54* 3.11£0.47 4.53:1.02°

: 0.734 5.587 0.297 5.457 0.958 4.797

P 0. 465 0.000 0.767 0.000 0.341 0.000

B SRALRITATLE, P<0.05,
Note;us. the same group before treatment, “P<0. 05.

F4 WAREZFRTEIGNEZEE. MR 5FE D05 E S ASE 1 L (x+s)

Tab 4 Comparison of vascular differential pressure, vascular critical pressure and cerebrovascular dynamic resistance

between two groups before and after treatment (x=s)

) L 5% )5/kPa \ ‘ L[ﬂlﬁllﬁﬁﬁﬁ/kPa‘ ‘ ﬂ@%?&ﬁﬂﬁ/(km@
bidil Hizig Gl RITTI izid iidil Nii

PERITHL (n=48) 9.29+1.69 6.75¢1.21° 1.25:0. 34 2.570.71° 71.3747.35 51.33+4. 23"

HHFEL (n=48) 9.21:1.76 8.53+1.35° 1.210.31 1.98+0. 59° 71.13+7.18 56.89+5.71%

t 0.227 6.802 0. 602 4.428 0.162 5.421

P 0.821 0. 000 0.548 0. 000 0.872 0.000

T HARGLRITRIM L, *P<0. 05,

Notevs. the same group before treatment, “P<0. 03.
MERRENRFEREEHR BT &, 2SR WHERIEE XL
(P<0.05) , L3 4,

2.5 WAHREFBITHIE CSS.FCA MoCA F1 7 EIEIRITH
A
YRITHT, PIZHER B CSS FCA  MoCA FH B JIE g 31 4 [k

B, ERY LG iT%E X (P>0.05), JAITE, M4 B Hm
FCA MoCA P8RRI, R IBYT 4 1 FCA \MoCA
PR R VG B 4T 5 R AR 1R CSS | P R IR PR 5 IR
ST AT, T EEIAT P2 B3 B €SS | Fby I JIE 51T 20 450 e WL G 12
HHEAR, ZFHARITFE L (P<0.05) , K5,

x5 WARFZBTHIG CSS.FCA MoCA FehEIEEITES L4 (x+5,9))
Tab 5 Comparison of CSS, FCA, MoCA and TCM syndrome scores between two groups before and

after treatment (X=s, points)

) __ CSS 1o \ _ FCA 43 ‘ _ MOCAi%y \ jﬂl%iﬂ%%\
TRITH TR TR e IRITH e TRITHG BT

BRI AL(n=48) 20.69+3.59 818214 418:10.57  7330:15.34° 1538333 Wb 65" D503 813210

FHFIBEA (n=48) 20.34+3.32 123743, 16" 42.6110.43 58.49+ 14, 41° 15.513. 16 20. 494, 14° 22.3543.25 10. 322, 57°

' 0.496 7,606 0.266 4.875 0. 196 4.718 0.220 4.554

P 0.621 0.000 0.791 0.000 0.845 0.000 0.827 0.000

L SRALRITATEL, P<0.05,
Note:vs. the same group before treatment, “P<0. 05.
2.6 FAREIGAKTHLLER
TR IR LR BB A ORI R R [ 97. 92%

(47/48) vs. 83.33% (40/48)], Z R A HRIT#E XL (X =
4.414,P=0.036) , W& 6,

x6 WHEABEIKTILE

Tab 6 Comparison of clinical efficacy between two groups

415 I A/ BRI A3/ Te Bl B BAHR %
IR (n=48) 25 15 1 47 97.92
HHPEAL (n=48) 15 14 8 40 83.33
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P EBE 2SN S0 2023 AR5 23 55 10 )
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Lp-PLA2 S W2 Jili 451 3T £ 35 4 i [ I A2 ), TNF-o, NLRP3
FESRIMLPERG A b 8 25 4 S AL v 22 w8 3R 5 S0 B Y B AT T
NF-kB 3845, B B AR R N, B & RAE" . ARWF5E 6
J7)E , HEIRY Y 4H B #Y NLRP3 NF-kB  Lp-PLA2 1 TNF-a 7K
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