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The curative effects of Yiqi Huoxue Jiangzhuo decoction combined with butylphthalide

on patients with TIA and its mechanism

LIU Zhen, LIU Shimei, WANG Xiaoli, WANG Ying

Nanyang First People’s Hospital, Nanyang, Henan 473000, China

[ ABSTRACT] Aim To investigate the clinical efficacy and preliminary mechanism of Yiqi Huoxue Jiangzhuo decoc-
tion combined with butylphthalide in the treatment of transient ischemic attack (TIA). Methods A total of 120 pa-
tients with TIA admitted to the First People’s Hospital of Nanyang from January 2022 to March 2023 were selected as the re-
search subjects and randomly divided into three groups with 40 cases in each group.  The control group 1 was given bu-
tylphthalide, the control group 2 was given Yiqi Huoxue Jiangzhuo decoction, and the observation group was given Yiqi
Huoxue Jiangzhuo decoctionn combined with butylphthalide for 2 months of treatment.  After 2 months of treatment, the
clinical efficacy and adverse reaction rate were compared among the three groups. The ABCD2 scores, national institute of
health stroke scale (NIHSS) scores, and serum biochemical indicators (soluble CD40 ligand (sCD40L) , lipoprotein-asso-
ciated phospholipase A2 (Lp-PLA2), high-sensitive C-reactive protein ( hs-CRP) ), peripheral blood Kelch-like epichlo-
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rohydrin-related protein-1 ( Keapl ) -nuclear factor E2-related factor 2 ( Nrf2)/antioxidant response element ( ARE) signa-
ling pathway-related protein levels (Keapl, Nrf2, ARE) , and hemodynamic indicators ( mean blood flow velocity (Vm) ,
mean blood flow volume (Qm), cerebral vascular resistance (R) ) were compared before treatment and at 1 and 2 months
after treatment in the three groups. Results The total clinical efficacy rate in observation group was significantly
higher than that in control group 1 and control group 2 ( P<0.05), but there was no significant difference hetween the two
control groups (P>0.05). Compared with before treatment, the ABCD2 scores and NIHSS scores in the three groups
showed a significant downward trend after 1 month and 2 months of treatment, and the decrease in observation group was
larger than that in control group 1 and control group 2 (P<0.05), but there was no significant difference between the two
control groups (P>0.05). Compared with before treatment, sCD40L, Lp-PLA2, and hs-CRP in the three groups showed
a significant downward trend after 1 month and 2 months of treatment, and the decrease in observation group was larger than
that in control group 1 and control group 2 (P<0.05). Compared with before treatment, Keapl protein in the three
groups showed a significant downward trend after I month and 2 months of treatment, and the decrease in observation group
was larger than that in control group 1 and control group 2 (P<0.05), but there was no significant difference between the
two control groups (P>0.05). Compared with before treatment, the Nif2 protein and ARE protein in the three groups
showed a significant increase trend after 1 month and 2 months of treatment, and the increase amplitude in observation
group was larger than that in control group 1 and control group 2 (P<0.05), but there was no significant difference be-
tween the two control groups (P>0.05). Compared with before treatment, Qm, Vm of the three groups increased and R
decreased significantly at 1 month and 2 months after treatment, and the Qm, Vm in observation group were significantly
higher than that in control group 1 and control group 2, while R was significantly lower than that in control group 1 and con-
trol group 2 (P<0.05). Conclusion Yiqgi Huoxue Jiangzhuo decoction combined with butylphthalide is more effective
than butylphthalide and Yiqi Huoxue Jiangzhuo decoction alone in treating TIA, can improve neurological function, cerebral

hemodynamics, inhibit inflammatory response, and has a certain degree of safety, and its mechanism of action is related to

the regulation of Keapl-Nrf2/ARE signaling pathway.
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FAREH @6 TMERMFERARTE,

1. —RER
Table 1. General information

Ik R XA 1 ZH(n=40) X}HE 2 2 (n=40) ML (n=40) X/ F P
B/ [ (%) ] 22(55.00) 20(50.00) 21(52.50) 0.201 0.905
WS, % 59.63+1.27 60.03+1.33 60.18+2. 19 1.186 0.309
BAERE (/) 5.56+0.52 5.71+1.60 5.88+1.71 0.535 0.587
RFFEE (kg/m®) 24.16+1.49 23.93+1.52 23.74+1.69 0.719 0.490
BAEZ RIS/ h 18.63+2.35 19.45+3.16 19.11+3.05 0.821 0.443
FFELAT ]/ min 19.93+1.52 20.18+1.63 20.03+1.77 0.235 0.791
IR/ [ 1% ) ] 12(30.00) 10(25.00) 13(32.50) 0.565 0.754
B IR/ [ B(% ) ] 15(37.50) 13(32.50) 17(42.50) 0.853 0.653
F I Ag/ [ (% ) ] 11(27.50) 12(30.00) 10(25.00) 0.251 0. 882
FAERL/ [H(% ) ] 0.637 0.727

BNk R G 32(80.00) 29(72.50) 30(75.00)

HESL IR BTk & 48 8(20.00) 11(27.50) 10(25.00)
1.2 Ak =4 ABCD2 ¥4 *EE LT AFHRKEFEX

ZHAREI LT UE AT, A
WOEE R MMM EHFAKRERTE, B
AORTRXBRE(FHERAELE L ARA
7, B %5 ¥ H20050299, # #.0.1 g, % 5.
20180524)200 mg/ % ,3 K/d, #E BT 2 MA L A
BE 2 4T DA g AUE O PR R 37 69T, B OALE L IS R
W EE(0g) AAR0g) FHHE(20g) NE
(15 g) BR1=(15 g) EEM (15 g) (HH(15 g) o th
(15 ¢) RM(15¢) FIFE(9¢g) HKE9eg) .=k
(6g) £%(6g) A (6g) FRE(6g) HE
(6g) FR(6g), mARKTHFRE, KHME2 K
9 B 3% 7] 300 mL, 150 mL/ %k ,2 K/d, #4457 2 A
Ao VBT D35 50 [ i B A T KEKIG T,
BT ER L,

1.3 WEIEHR

1.3.1 MR BT 2R JE A = Al R
TR BT EREOANANRTARAE A
TERH mEEREE N KE, 5 REHR . R RME
ELm AR & R AR B D 3 e 1] K>
T5% FLom T AR EH; B E.50% < R ERBH D
B A R <T5% EmEERES#HR . AHEE
WARE, RARE N In KEH EFE RE B 2,
1.3.2 ABCD2 #= % B B & T A #F LI AY & 3 76
B AR THTRAET 1LANA 2 A

(national institute of health stroke scale, NIHSS) ¥
. ABCD2 i TIA K £ B, EEHEZ A X
A e e iy K N SR =60 IR 8 1 4, TIA
A AEE K E =140/90 mmHg 18 4 1 4+, 31 itk
THRH2 2, FIEEBRELTBRELAIEH 1 2,
RFFLERE =1 h 384 2 2,10 min < E R HF 5 A Al
<lhit A1 2 BRBIEN 1 4, MERE KA TIA
Sl 2 E M . NIHSS F 4 T F f 2 3 e 5k 7
REP L AEERAF HLREE R FED M
FoM EHRERAEE Az EaEE H
R BEREAF RN D HEEHET
BHEEEMX,

1.3.3 iAo issrkpne 25 T#
FRAmEr 1A 2 AMNA BB EEH S
Tk 3 mL, %A EL 15 min 54§ M, XA
ELISA 3401l ifn 7% ¥ 75 #£ CDA0 B2 {4 (soluble CD40
ligand ,sCD40L) | f§ & & 48 X % fi5 B8 A2 (lipoprotein-
associated phospholipase A2, Lp-PLA2) . &% C K i
% B (high-sensitive C-reactive protein, hs-CRP) 7K “F
(REBFELEYAF),

1.3.4 4MA 2 Keapl -Nrf2/ARE 13 5 i@ % A0 % & G
KT BRAAET LA 2N A 2R K
EZUBETES AR S mL, XA Ficoll J E
iR BR (K REEAF) L 8
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J, % JH Western blot # & & A F. Ao N\ 28 f5 2 4#
W(mEFREAE)HME, 2 12 000 t/min(4 C)
B0 15 min, R4S E A B30 ng EAFEE E
LR R4 R (80 V) 2 B AR (120 V) 4 A1 #EA4T
SDS-PAGE H.ik (b R £ A8 ), K A o4 1% %
BHBEaRRESHEPVDF E (L EEEZN
), %A 5% B HEE2 h, 25 N RIA
Keapl (1 : 800) Nrf2(1 : 1 000) ,ARE(1 : 1 000) —
5 % GAPDH /A (1 : 2 000) B HE & (4 C),
KH WM E m N HRP 4738 9 ) ¥ 1 % = 1
(1:10000),% & T#& 1 h J5 ik, #H ECL X
B (EFLE M ENAE), %A Quantity
Pl & A &K EMFITEE AN EEART, KR
¥ & % & Abcam /A 8 ,DYCP-31DN 3k LY #
EAN—EWRBEAERAE,
1.3.5 &z hFIirm e a7 36 9T Ao
BT IAA 2 AR KA JQ-H 4 B 350G i 4 46
PR X TR & 97 A 8] ) A I o 3 F 2 3% # ( mean
velocity, Vm) “F 34 ifi. it & ( mean blood flow volume,
Qm) . fi i % f /7 ( cerebral vascular resistance,R) ,
1.3.6 RREREEAR FAtwy HE =4
BRME AR, AT EHFE kLR,
o 4
1.4 SitZESH

¥iE KA SPSS26.0 A T EXKHKLE
A, DA wxs TR, T AL H R R MR SLAEAR ¢ A
B, A BI4LE B R EAER TR R KA
EAMEF 20N, FHRALRXAERE T 24
M (FI W] BB R A LSD-t A 58 ) 5 it 2k o A 47 3%
FE kT, A R KA X, P<0.05 W
ZRHERITFENL,

2 % B

2.1 IEKRT

WRZE LI R Ao AT 35505 Jd 2 v TR R 1 Rt R
2 40, 43R 1 4 X4 2 ARG 1031 %5 1. 19 %
(P<0.05) AEXTHE 1 20 5% 08 2 4011 R S A ROR E
BMESTTRFEME(P>0.05;,%£2),
2.2 ABCD2 43 %A NIHSS ¥4

—ZHIBYTHT ABCD2 PF43 1 NIHSS $F43 25 7
BEPE(P>0.05) s M FIRYrT, —4liR9r 1 AN A
2 1 ABCD2 W52 i 3 T Rk e, b sk 4l oy
B FE 33.41% . 52.30% , XF BB 1 4143 9 F [
19.58% 42.89% , %F HR 41 2 243 5l T % 20. 12%

43.02% , HOULERAL T B B0 IR 1 1R i 2 41
K(P<0.05) , HFXF A A 2 5 I0 W ZE (P>
0.05), tHE TiRIFaT, —4HiRIr 1 ~H .2 A
NIHSS P42 B T Rk 3 oo g2 241 43 F B
37.96% .59.73% , %t H& 1 20 43 5l T B 22.70% .
41.13% P RRZH 2 2130 N B 22. 78% 41.09% , H.
S T RETREE BT IR 1 4 XTI 2 kK (P<
0.05) (HFXTHAZ L2 R P (P>0. 05,38 3) .

F2. WRAGIR 1 AT 2 AlGKRFTFELE
Table 2. Comparison of clinical curative effect between

observation group and control group 1, control group 2

BRI (% )
o, MTHELAL X241 WA
i A5 3 (n=40)  (n=40) (n=40) X fip

PR 10(25.00) 12(30.00) 18(45.00) 3.900 0.142
LA 10(25.00) 10(25.00) 12(30.00) 0.341 0.843
e 9(22.50) 10(25.00) 8(20.00) 0.287 0.866
Jié 11(27.50) 8(20.00) 2(5.00) 7.273 0.026
A 29(72.50) 32(80.00) 38(95.00) 7.273 0.026

%< 3. ABCD2 iE4#1 NIHSS 45>

Table 3. ABCD2 and NIHSS scores  Fi{ii .4}

o IngEIYY ABCD2 T4y NTHSS 343
MR LA JRITET 4.30+1.04 11.42+2.27
BT 1A 3.52+0.71* 8.69+2.17°

BT 2 A 2.47+0.60"  6.59+2.15"

XTR2 A IRYTHI 4.29+1.04 11.28+3.32
BT 1A 3.45+0. 74" 8.72+2.21°

BIT 2 A 2.45+0.62"  6.64x2.17"

WEEH IBITHT 4.3421.02 11.67+3.25
RIr 1 H 2.89+0.70*"  7.24+1.85"
WIT2AMH 2.0720.57™"  4.70«1. 55"

i :a N P<0.05, SRS RIS b 9 P<0. 05, SAR4EIF 14
HHAE e 2 P<0.05, 5% B8 1 41 A ) 45 4 d o P<0. 05, 5%
8 2 2 TR] Ao ] 5 b A

2.3 mMFEEPUFERTE

=4IEJ7 B sCD4OL  Lp-PLA2 'hs-CRP FL#% 22
SR EE(P>0.05) ; METIRITHT, —41if)7 1
NH 24~ H sCD40OL 5 i 3 T R 3 Horb i g4l
2350 W 39.26% . 58.70% , % IR 1 404 51 F %
23.67% 43.75% , T RE4H 2 443 ) F % 24. 18%
44.32% , HOULESH T e i B2 e 0t 1 2 X i 2 4
K(P<0.05) , {0 H X} BEAH He 4 25 57 0 B & 1 (P>
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0.05) , M TIIFRT, =497 1 A 2 4 H Lp-
PLA2 5 i 2 T % a3, o W 2 41 73 ) F B
28.09% .40.02% , %F F& 1 2 5 5l T B 17.14% |
29.17% YFHRZH 2 450 5 TR 17. 33% (29. 44% , H.
WEE L R B B A IR 1 4L X IR 2 Ak (P<
0.05) ,fHFX] G e T0 e 2 1 25 5% (P>0.05)
FHECTIRITHD, =409 1 M 2 1~ H hs-CRP £
R R, o g 4 o R B 49.45% |

METFRITHT, 4897 1 NH 2 4~ H ARE A
T = A A g 4 4y i T i 423.53%
864. 71% ,XTHR 1 41437 Ft 1= 233.33% .616.67% ,
SFIRZH 2 2H 53 ) T 234. 83% .617.98% , H WL %%
ZH T R AN R 1 2 xR 2 40K (P<0.05) ,{H
P IR b 25 S5 0 i E PR (P>0. 05 81 1)

F4. MFEMUFIEREL

69.41% ,XFHE 1 2H53 50 FR% 36. 35% 58. 04% , %} IR Table 4. Changes of serum biochemical indexes

2H2 H 0 F I 36.42% 57.57% , H WS40 F % o sCD40L/ Lp-PLA2/ hs-CRP/

W R e IR 1 20 %R 2 4K (P<0.05)  {EL 7 X R (pg/L) (pg/L) (mg/L)

MBI R T TE(P>0.05;%4) AL AL

2.4 Keapl-Nrf2/ARE {5 S@BEEXEANTL bagil 7.56+1.30 223.94x20.59 9.78+2.85
= IARITHT Keapl Nrf2 }2 ARE & 1 L8257 AT 1AH 5.75£0.78° 183.94x17.52° 6.41£1.22°

ToEYE(P>0.05) s B TIRYTHT, —4IR97 1 4> WBIT 2 A H 4.31£0.35% 160.42+13. 11" 4.17+0.85"

H 2 H Keapl AR WE TFREEE HPWERA  xpmoa

I T W 32.29% (49.58% , X M1 A3 T I WTH 7524127 224.39+23.83  9.82+3.04

16.83% ,30. 89% , X ME41 2 450 ) T Ik 17.12% RIT1AH 5.74+0.82" 185.94£16.87" 6.25+1.12°

30.24% , HWEEAL T B 0 B2 0% 1 41 % AR 2 41 WFF 2 H 4.23£0.37" 15894212, 37 4. 1250, 98"

K (P<0.05) , {H PG XF HE2H LA 22 % T W 3P (P> .

0.05; 1) o MEFIITAT, =AlT L A1 2 A BT 7.87+1.43  225.74%21.28 9.97+3.12

Nif2 25 [ 5 2 3% T 3, o Mg 4 43 il It
485.71% .892.86% , Xf W& 1 #H 43 | Tt 55 246.67% .
600. 00% , XJfEZH 2 41 43 51| 7t =5 252. 84% 602. 89% ,
LR 2% 21 T e W 5 ekt R 1 4l %R 2 1K (P<
0.05) , fHPXTRAT beA 22 5 e i 2 (P>0. 055181 1) .

BIF 1A 4.78+0.59* 162.33+14.13™! 5.04+0. 85™

HI7 2 A 3.25£0.23" 135.41£10. 21" 3.05+0. 74"
E:a N P<0.05, SIHTHT LB b 2 P<0.05, SAHIRIT 1 4
A e 2 P<0.05, 5% 1R 1 LR ] 1L 255 d 2 P<0. 05, 5%
2 1 [FIINFIE 5 LA

gz;\@ @Q/@ 4%‘_‘59 \4 @‘}‘& 2% @Sg &‘J/‘& .
,%\v ,%\v ,*(SV 4?:\“ 4‘):\1* @,l ,%\r ,%\r @)l
srei A [ = ] Harron [ — —] el A (- — -
14 A [—— ] Nl el 1B [———]
ey [ ——] ey [ ] N
GAPDH [ e ] GAPDH [ e———] GAPDH [ ——]
X ER14H 1 XTER14H - X114
— XEEHZZH = lelﬂaggﬁ = — Xgﬂgggﬂ P<0.05
150 T 2240 150 ™ WERHE <0.0! 200 - 224 00
P<0.05
P<0.05
~ 1.00F - P<0.05 1.00k <0.0. .y 1.501 <0.05| L
Q [V} L
© P<0.05 P<0.05 T o L
N ;i P<0/05 z < 140
0.50 0.50}- i 1
' W " cam ||
0 oL i oLl
2 2 2
s \R% %K?s s \R% @R?’ L \,{f% @R%
R A R A DA .
\ \ \ \ \ \

& 1. Keapl-Nrf2/ARE {5 S @BHEXEANEL
Figure 1. Changes of Keapl-Nrf2/ARE signaling pathway associated protein
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2.5 MiRshhETH

VAT ET Qm, Vm K R L2 R0 E M
(P>0.05) ;M FIRITRT, =Ry 1 ~H 2 A
Om 5 W & Jh & @ &, Hh WA 55w
32.29% .49.58% , %F F& 1 4 5 5l 7+ 5 16.83%
30. 89% , X HEZH 2 243 555 17. 12% 31, 44% , H.
NUECZH TE e 0 B e 6 IR 1 AT R 2 4K (P<
0.05) ,fHPFXT R b 2= 57 T W P (P>0.05)
MBFIRITHT, 43697 1N H 2 M H Vv £ 83
T s, P g2 41 3 51 7 = 28. 68% .60. 17%
SR 1 20 TF R 15, 63% 31, 13% % IR 2 243
BT 16, 14% 30. 23% , H W20 T i 1R 32 4 %)
HE 1 ZH AN IR 2 40K (P<0.05) (E R X A ZH Ho 5 2
SIREM(P>0.05) , HETIRITHT, =417 1
MH 24 R 2ERBE NG Lo o5 T
F% 16.75% .26.40% , %F B8 1 2043 5 T % 8.21% .
18.97% ,%F R 2 273 51 N % 8. 37% ,18.92% , H WL
SR T R MR A R 1 ARG R 2 4K (P<0.05)
{H X HR A b4 25 55 J0 i 3 (P>0. 05536 5) .
2.6 ARRM

PUE -3 RN 5 S TINA S S [V S
AR RN EAER G E 1 4 WFE 2 4 s

SR FNE(P>0.05,%6) .

x5 JREMRHNFEL

Table 5. Hemodynamic changes in each group

Al Om/(ml/s)  Vm/(em/s) R/[mPa/
(s+m)]

XTI 4

IRITHI 8.29+2.27  14.55%£5.04  1.96%0.25

BT 1A 9.74+1.59"  16.54+3.02*  1.80=0. 18"

VRIT 2N H 10.75+1.27" 19.02+2.69"  1.60£0. 15*

XTHE 2 41

RITHT 8.32+2.31  14.52#5.02  1.95%0.27

BIT 1A 9.72£1.67°  16.79+3.14°  1.7920.20°

BIF2 A 10.89+1.34"  19.04£2.72"  1.58+0.16™

ML

YBITHI 8.27+2.14  14.47+4.15  1.97+0.24

VBT 1A 10.9421.52%" 18.62+2.65™ 1.64£0.17™¢

HIT 2 H 12,371,051 21.73£2.39" 1.4520. 14

{:a N P<0.05, SIHITHT LB b 2 P<0.05, SAHIRIT 14>

HEHE e 9 P<0.05, 5508 1 41IRIIN I8 7 Hede s d D P<0.05, 555k
182 AR Ta] 5 B

Fo. URAESXR1 A MR 2 ATRRMZERLILE

Table 6. Comparison of the incidence of adverse reactions between the observation group and

control group 1, control group 2

AL (% )

el n R J AN & B kg i BEA
e 1 4 40 2(5.00) 1(2.50) 1(2.50) 1(2.50) 5(12.50)
X HR 2 2 40 2(5.00) 1(2.50) 0(0.00) 0(0.00) 3(7.50)
WA 40 3(7.50) 2(5.00) 1(2.50) 1(2.50) 7(17.50)
X 18 0.303 0.517 1.017 1.017 1.829
P 0.859 0.772 0.601 0.601 0.401
s W B T, B X S 1 7 e, A A B i R

TIA AL Al BE 15 S50 BB B | BB AT E
(RN INAE R AR G S SR QL) N o))
F i B SRR ZAE” . (RZ&e) i«
AR - LA G BT, iy EUROX”  BHE A i 40t
WK S 55 BRI, A 2 R
/oW NITES 111K s B | RN 7N 25 A S 8 B
P2 B CRE M, Sk H 237 ML TS TIA,
i RYAYT L LA i I 0L 4K I A% A | Jet e 2% g i
ViV

TR AT P AR A T RE AR HLAKR 28 AE

TR RN EE A G AR Y R RAS Y VN &
ZIIRE L AT IR Ik 2 )5 v R B AT
ERALIN Z 00 A FLAT R 00 R I 3 22 | i
BH AL Z 20 =& BA I AT I 2 3 AR AT
25 2 IE B L0 B I L 2% A L
A R A A A PR B IE R ROR
PR 220 e AR e HOAA AT SO R 2300 R B 1R
e A R (2 192 1 2 30 KRR T 1k
W8 2580 PP LA 16 AR AN 2 380 T 2
P SEFR R A M0 20 98 8 R L 368 4% | b I
2 AR, BT G ER . AR BTSSR
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RGBT IR S IR AR R, BRBFREE R &
B 2 A3 137 AT A0 0N B SR R el S M 4L |
MSZAGER , BUFFFE > B 5T 2 A 25 0006 I 10958 3 45
GINRERY 1 <l | R WA R <O B 31
TORER 25 A0 I B A B A IR T 1T & #5 U [R) AR
FH AR 00 SZ OGP 3 57, H 000 o 20 2 0t 3 0 1 v
PR TTHT , HETTHE SR TR . ABCD2 143 7T H
FIPAk S B I A8 e A XU, L5 i PN i A5 8k 22 AH
K RIS R o, AT 1 AN A 2 A
H ABCD2 I NIHSS 43 & 3 B AK, 3R B AR YT
AR B E M 2 T BE, A UE P2 D RE R &, Vs
G R R YRR T T R A il

TIA &A= J5 B 20 rb 5 M 7 A i 34, hs-
CRP AI A5 1048 P K 462403 , 5 5 i 48 966 & A
2 5 sCD40L 7] {1 7 5E B P 9 TR 248 B A ok, T A A 1
YA B IR BERRAS E M, 2 5 I I8 kAR R R R
Lp-PLA2 RI 5477 1008 PR B2 240, 2 v 1 7 266 B 40+
FERIK- 51 B bk o A B Lk BE B 24 e 1 SRy
MARTE R, ABgE 45 31 Won , WA IR Y7 I I
7 sCD40L  Lp-PLA2  hs-CRP /K i Z[&A%, XAl
AEE T 48 SR L R v B 280 207 R YT
DR, AT I 45 BE A8 RE S, 5 B I 2k R
IR BTG a3t R R AR T S ph 2 D e
JEH A AR TIA &4 % RS 2R s 5l
paE IR, Horh Keapl -Nif2/ ARE {5 Sl 1] 2 5
TIA KA, EA BN DU i s T 554
FH,Keapl \Nrf2 #HH.45 & 7] 1512 R-HE A s 12,
JR4dE Nef2 WA, ) Nif2/ ARE 354k, i Keapl \Nrf2
fiff B T BELAS Nef2 B, R 0F Nef2 558 2 40 Az N
Nrf2 AT ARE , 235 121 % 4845 T 1 ( hemeoxy-
genase-1, HO-1) | P %A {140 J5U [ 1 (NAD (P) H:
quinone oxidoreductase 1, NQOL) ZEPT AR AL Ik,
HO-1 NQO1 Al 2 J AR A2 T & 4% 4t A A 1
FH I T4 40 A R JE A B, 0 AU Ab R 3 s I A
JEPT ML SZ SRR ORI N2 5 ARE
G54 AT AR OCHT AL 2R OB G, S R ML ST A AL
EiepA Rl P CS R 0 A 1 S e W N U B ]
118 55 Keapl-Nrf2/ARE 15 5 i ¥, i 5 A 2
R0 SRR YT G AN E I Keapl 25 1 7K 4546}
M1 A IR 2 AR A Nef2 (ARE 2 1K
BOGTHR 1 20 N RR 2 e S R B GR YT AT
AEXT Keapl-Nrf2/ARE {55538 i A PR 45 50 Ry s Fl &k
FER AP bt S Ak e AR AR T, 2F 1T B8 A b R 4 b 22
ifig. Qm,Vm R J&F MU 30 J1 244845, nl S B fisi

117 S R 5 % ol R T T RE DT L AR g A
R IATRTT AT BGE R 3 ) 2%, BARSEINA )R
SR RA

L5 LTR, £ A LR B A T R BRIR YT
TIA T A B AMA 77 240 £, FEHLH AT g 5 K
IR ARAE B 2 B | e i 1L 38 3 7 2% | 4 b R 4y
Keapl-Nrf2/ARE {55} 3¢,
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