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Effects of edaravone on peripheral blood autophagy and oxidative stress

level in patients with acute ischemic stroke”
LI Xueli ,YANG Qinwu”
(Department of Neurology ,Second Affiliated Hospital of Army Military Medical
University ,Chongqing 400038 ,China )

[Abstract] Objective To observe the effect of edaravone on peripheral blood autophagy and oxidative
stress levels in the patients with acute ischemic stroke (AIS). Methods One hundred and fifty cases of AIS
treated in this hospital from January 2017 to December 2020 were selected as the research subjects and divided
into the control group and observation group according to the random number table method,75 cases in each
group. The control group was given the conventional treatment, and the observation group was added with
edaravone on the basis of the control group for 2 consecutive weeks. The mRNA levels of autophagy-related
genes(Beclin-1,L.C3-11 ) mRNA in peripheral blood mononuclear cells (PBMC) in each group were detected
by QRT-PCR; the related inflammatory cytokines (IL-18, TNF-a) and oxidative stress indicators (MDA,
SOD) levels were detected by enzyme-linked immunosorbent assay;the National Institutes of Health Stroke
Scale (NIHSS) and the ability of daily living (ADL) were used to assess the neurological function;the cere-
bral artery blood flow was measured by transcranial ultrasound;the occurrence of adverse reactions in the two
groups were recorded. Results The levels of Beclin-1 and LC3-11 mRNA after treatment in PBMC of the ob-
servation group were significantly decreased compared with those in the control group (P <C0. 05) ;the levels
of MDA ,IL-1B8 and TNF-«a were lower than those in the control group,the level of SOD was higher than that
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in the control group, the NIHSS score was lower than that in the control group, while the ADL score was
higher than that in the control group,the blood flow of the basilar artery and the left and right middle cerebral
arteries was higher than that in the control group,and the differences were statistically significant(P<C0. 05).
There was no statistically significant difference in the incidence rate of adverse reactions between the two
groups (P>>0. 05). Conclusion Edaravone can significantly reduce the excessively activated autophagy,down-

stream oxidative stress and inflammatory pathways in the patients with AIS, thereby reduce the cerebral is-

chemia-reperfusion injury and promote the recovery of nerve function.

[ Key words]

M B 4 25 P Cacute ischemic stroke, AIS) &
I PR 5 DL %) g i 48 2 96 22— H R 1% 80 2 B Y
o RRAE , FE R IO O R e BT R Bk R e ik
KA S MF RE R TIE ML . AIS #
M AT X N A BT S Bl DX A28 e 4 M B O T JR
FUJe | S B 3 ph 22 T e R 0 1Y 4 D 1AL (] I 4k K 1Y
BILAAR S Ak N 38 S 5% A 38 26 79 985005 T 3 — 20 i
DIREREAT . A BN B R A AU FE ATS 1Y
I PRIGYT th & 4% T HZAE ] HA R 259697 A
AT, MR 7 2 — b o O 4 7] AT 1Y el 4100 ) i B
b Ak B Lk P 2R A R K IS P R A B Y S A A
C 712 TS 51 A #l 2 A2 , SAE Ok L 40 i
HEES AIS KA Kok 1) 6 & 2 8w AT RTIAR,
AR AE ATS Sh B R HLAR 40 i 8w B 2 0%

edaravone;acute ischemic stroke;autophagy;oxidative stress

T IS 3 R ST ) AT M W T B B S ALS B AR
T 28 Dy BE L ) B I L0 B8 R i MG B 2R S
FIREAIR ALS fBE H WK ST, H AT A& UL A OC STk i
. AW TGP ZE T ALS B AN E il i i
El AN AR, 958 3 b A P =F oSN (1)
FHAR BEHELS RIS
1 BME5AHE
1.1 — & FH

PEHL 2017 4E 1 H & 2020 4F 12 H A B U ia iy
ATIS B 150 BIVE N 8F 58 %t 4 % F BE LK 7 2636 2
NS RN X R4, AR 75 1), PR AR E PR AR
I R R R SR IR YT R — TR A
BRI TG F L(P>0.05), Wk 1, KBF5RIE
FRAS e A6 B 2% 53 S5 b vfE DT AR A T B8 5 1 60155 R

1 FAHEBEE-RABILE

P ) FERIARIT R [ (V)] FEREBER 0 (X)) ]
21 51 n —————— FEWRGEs. %) W (s, d) - - — - —

% & kO AR Bl kR IR BE R 5 R I i
XTHEZH 75 39 36 63.149.1 4.5+1.0 45(60. 0) 30(40. 0) 24(32.0) 30(40. 0) 28(37.3)
Wegdl 75 38 37 62.8+9.6 4.64+1.2 43(57.3) 32(42.7) 26(34.7) 32(42.7) 27(36.0)

1.2 AAFE

(D AIS WS BibRE 5 (2) 47 ¥ ik i 14 55 3h
kI IR IT
1.3 #HrkArg

(OEIFFI L (2) =& RS ; (3) & IF %
Jif R L1 B o M B ™ E R s (40 ABE 24 h Y BE
T3 (5) X 25 (RIEH 7)1 L
1.4 %577 %

X BB AL A B 5 AR IR ALS 12368 B 4 T 4H I 3k
BHYRYT s & 3~6 d IN#H T LU B s O B 1k 3A
J7 , A1 25 7 BL M /N A T8 B L B L O 4 S Ak B
WLEE AL AE BTG IT JE Rl B A B 24 K RBP4 7K ik i
CHE 2545 P 1 3 25 A PR A AL i 5 20160822, A%
20 mL:30 mg)30 mg At UL 100 mL A= BEEL /K v O8F 7R
PR B R 2 K, WARENELIBIT 2 . W
41 FR T VRAG 24 1 259 2R BT FE AR A T (36 R Sl 2 /D
20 mg,BKR 1K,

1.5 WEIHAF
1.5.1 @a#AxAE mRNA K-F

Wi £ 5 A J 3 TR T T AR YT 2 LR A JE I bR AR
2% 2 mL, $& BCHR A I 5 A A% 40 L Cperipheral blood
mononuclear cell, PBMC), % i TRIzol £ H &
RNA SR JF PEAT S8E 5% S 98 6 o -3 A BB S0
(polymerase chain reaction, PCR) 5| ¥ J¥ ¥ WL 3% 2,
A7 20 pL WK R LHG 1 L cDNA.2 pL X PCR
P . 2. 0 mmol MgCl,.0. 2 mmol dNTP, % F 5|
1.0 pL % 0.5 pL. Taq DNA B& 8. 384 % 5%
.94 CHAEME 5 min, 94 “CAEPE 30 5,59 CiB 2k 45
s; M4 .95 °C .15 5,60 °C.1 min,95 °C.30 s,60
C.15 s, UL GAPDH fE NS MM 2> Fikit&A
HEEL A X mRNA K,
1.5.2  ShA o K A= RAL R3S AR

Gy TFRIT R KR YT 2 JA G R S AL R AR
I3 mL, SR FH T I0C G 93 W o 36 00 5 A0 A i 4 1 4



3684

M F[ 40 & (interleukin, IL)-1R3., i 8 3K 5E A
F-a(tumor necrosis factor-a, TNF-a) 1AL N 45
¥R N 1% (Malondialdehyde, MDA) | #8 %8 1k ¥ 15 1k
fiff (Superoxide dismutase, SOD)], FAKHE:AE K 45 i
7 & (R s i A W B R 28 B BE A5 R 4T

FTHREF 2021 % 11 A% 50 5% 214

S TFIRIT T AR T 2 FA A R 38 E E o TR
WF5E B 26 A7 & & (national institute of health stroke
scale, NTHSS) 43 il H # 4 1 1 8l i 7] Cactivities of
daily living, ADL) & & 1 fl P9 41 £ & i & 2 fg
NIHSS 343 81K 3% 75 i 46 D) R 4 ADL 3 43 B 155

1.5.3 #2794k TR th & RELs .
xr2 PCR 5| ¥ FF 31
519 NREN2T| 1 )5 51
Beclin-1 5'-GGCTGAGAGACTGGATCAGG-3' 5'-CTGCGTCTGGGCATAACG-3'
LC3-11 5'-GAGAAGCAGCTTCCTGTTCTGG-3' 5'-GTGTCCGTTCACCAACAGGAAG-3'
GAPDH 5'-GGACTGACCTGCCGTCTAG-3' 5'-TAGCCCAGGATGCCCTTGAG-3’

1.5.4 Wfish A%

B TFIEIY W IR YT 2 JE A R 4 R 2
A0 T 2SRRI B K i 3 T O, 0 45 S B Bk
e A A R i v 2 Jok ot 9 4
1.5.5 RRARM

O PAL B IR T W )R RN & AR oL L4
WL L IR | B A
1.6 %itxam

K F SPSS 19. 0 G i1 844 i 47 554 o3 A 11 2 %
BERH &t FoR AN IECR H ¢ K55 THEUCORER
FAG B s 2 R, Al Bl AR A X7 Re . DL P <<
0.05 AEF AL EEX
2 % R
2.1 mAaBELTEME
288

W 2H B IR T R PBMC A B 1 A 2 £ A Beclin-
1.LC3-1 mRNA KFIbE, ZR M Lsit¥E X
(P>>0.05); WAL IRIT 2 G Lk T8 b5 W8 IEI7

HIFEAG . LS Al i 5 IK T X B AL, 22 R A G it 2
BN (P<<0.05), L5 3,

2.2 WA EF LTI e KO e B AL AR AR
1828

= B A% A B mRNA K-F

P20 B8 35 3R T A0 A i A Ak R (MDA SOD)
RAYEFEAR (TL-18, TNF-) 45, 22 B ¥ LGt 2#
(P >>0.05); M4 B #IRI7 2 A5 MDA, Ing
TNF-o #5396 97 A BEAK . HOU 8 24 3035 % T X fg 4
(P<C0.05); SOD ¥ BGI7 i F+ = HOW S AL B8 & =
TR, R A S F >‘4<P<o.o5>,mﬁ%4o
2.3 BmUABELEFNEAZAREE
Pﬁi?ﬂ%%‘mﬁﬁuﬁiﬁlﬂ £ (NITHSS. ADL 1F4)
FeA, 2R G X (P >0, 05) 4L B FIG)T 2
JilJ5 NIHSS 53 #1836 97 1 B A%, ADL 3 2 836
SEHT T . HOW g2 4 NTHSS 343 % T % B 41, ADL
PR TR IR AL, 22 R A Geit 2R L (P<<0.05) ., L
%5,
®3 TWHEEBTHEEEHELEE mRNA
KELE (n=75,x*5)

20 51 YR I (] Beclin-1 LC3-11

popiickicl bEEadif 1.0340. 04 1.0240.03
BITIE 0.8040. 09 0.8140.08"

W50 BT 1.0140.03 1.0040. 02
BIT A 0.74=40. 08 0.7040. 10

“ P <C0. 05, 5 [ 413G 7 AT L. P<C0. 05, 5 % M 41G 97 5
L3z

fTRTE S B M MR E A R AR AR L B (n =75, 2 £ )

x4 MAERER
A

X bR P F8 B RALFEAR
215 bEEging ]
MDA (pzmol/1) SOD(U/L) IL-1B (pg/mL) TNF-a(pg/mL)
pogiickiil BIT R 11.624+2. 14 43.1245.38 24.1643. 26 28.1043. 12
WRIT A 7.54+1. 23" 54.694+5. 37° 19. 14+2. 85° 22.1942. 30"
M A PER IRl 12.0342.56 44.01+6. 14 24.76+3.15 27.82+2.67
bEbad= 5.02+1.15" 60.71+5. 03" 15. 1442, 38" 18.5442.05%

" P<<0. 05, SR ITHT LA P<<0. 05, 5% AR IT A L.

2.4 AUABEBATWMEE LA N FE
W4 2H A8 A T B A L O Bh ) AR AR R sh ik L 2

A A TP B K I3 e gL 22 SR RGP >
0.05); B EIRIT 2 A LRI BB IT i+ & .



FTHRESF 2021 5 11 A% 50 65% 214

HWRER A B TR, 2 R A ZIF%E X (P<
0.05), L% 6,
2.5 WABHFRRR K AEE LK

WL 2H f8 3 a7 U R & AR i 1 A K
w1, 21 AN RN KRR 4. 0% 5 X R4
BE R W AR 1 S IRk 1 R R
RN RAERN 2.7% , WA B E A RN R
REFFIRAE IR AT R, M B E A R
KRR, ZR TG L (P>0.05),
x5 MEAERERTHEHENEILE(n=75,2%5,5)

20 5 PEEadinRE] NIHSS 343 ADL ¥4

XA JRYTRT 23.1043. 26 38.1243.85
BIT A 13.82+2.10° 60.50=+5. 28"

WA IRYTRT 23.32+3.48 37.8043.59
BT R 9.8841.95" 68. 7544, 83"

“ P <C0. 05, 15 [A 4 36 J7 AT L g P <<0. 05, S5 X AR R
HhEs .,

®6 P B F R RIS MR 3 W F R B

(n=75,x%s,mL/min)

4157 SL% 3 Ik LMK B Bk A oK B o 3l ik
Xt iR 2
JRITHT 30.15+3.89 45.18+4. 52 46.24+4.70
BITE 38. 6544, 04 53.25+4, 85 54,1544, 11°
pUE 24|
IRIT T 30.85+3.58 44.88+4.16 46,1144, 50
BT R 43.8144.16"  59.744+4.57"  60.05+5. 12%

“ P <C0. 05, 5 A 4G U7 BT g P <<0. 05, S5 X AR R
ks,

30 it

ATS Sz Jigi i A5 9 A fE BT B R AN
F AR % A R B BE R 3 18 3B 4R T i 3
UEAE R TZ T I A vh = BT, 0 BRAR ATS K 3
LR FEAR J A5 T BRI A8 = S BBy 4 S AL 4 ey
PE— P h i ATS BB Y YT 280 B PSS F T I
PRSI S 7 1Y 5 0. ATS 19 & AR HLHI 3222 5 2 Fh R
PR 20 ok o3 A0 58 A 0 TR I A K /DN Bl bk P A 5 1R
Jii 261 280 i, YRk 107 B A, AL LB L B SRR OGS
FLAT . &1 X%F ATS 3% B an 26 il SR I M7 1%
PEAT RO S U0 EE — I [ e s IR W S R 4 2 st I
HETE s BB oz T pE L/ A 98 L il 22 R 30 25 25 9, 4
SRS A0 Ao 2 A 5

UTAF SR A S 2 T, 4R 1 W A 22 B
B KRR BE AL | O WU B | 28 P e 8 25 9 K A I
PR R T mEAE T A A v R LA i
Wik I [ gk 52 450 200 R0 I % 400 JHEL 4% o 46 4 L 1 200 i QO AR
SE A o H — ELAIL A I 52 B 2 38 sk | Bk R

3685

i v R A L T S R LA A i g e H R A
FERW AN A RETE ALS AR AR TPl A
XU AE T, — D7 T ALS &A= T 4l JEBILAAR 20 i 3w 1) 2t
JE SRS  F— 2 5 B0 4 00 I T R IR BE I 3G 0 B A
B T BRI 2 bft 28 T 8 1 S4B 5 D — T T A 4 21
e 1t S5 4T 9T A0 M e T G AR R 2 T AE T A
00 R B R, [ AR ATS B R E TR
1 T AE B P T H 00 B9 B[R] 22 5 CATS & A Ak
Ja) MAREE .

WIE R A=A g w2 A7 47 70 38 5 A 00 R4 A R
B U 2 20 M AR 007 E X AT A B Y R e H
T A DA 56 SCk A 38 . AR B SE 45 R BoR L B X ALS
SRR HLIG T B LRI _E 0 AR 2k B ZE ] B I
BILAA 2o B VT 1 200 i Y e, A R 5 R T o ) 0 i
FI G AT A2 2 200 B 8 T, 2 T T AR I B & AR o
N A SR 0 K An i T BE R AR . X ALS
SR MR P ZE T B G R A AL A ST Rz 38 A 4 A G
FE bR KT, AT E 54003k 7 78 B AR LA 3k B2 38006 1) 4
JiiL WA G

NIHSS.ADL $F 40 J& -4 AIS /B Il R 7 3% K
T 4 G B 48 b NTHSS 3 23 i 55 2 % # 28 g i ik
72, ADL PF4 5 R 2 D) RE B A . A B 5T 45 R
SR AR FLIR YT LA ARGk fr 2 T B B B AIR NTHSS
P, i ADL $F4r A UK A ALS B 2 31
MO EE S A s s R — 2. B NIHSS,ADL
PEATA I BN ) 2E R — TR AL ATS 835 I IR T
B BEAR AR . AW SR BoR  MRGE B2 T B o
SN S 1 AT I = o e T S AN ==
VIR @@ 3 e VAR N1 o 01 a1 L (1R =
Bt 55 SR A | [] Ao A 00 P R T BB DG BE X ATS A
HAEH IR YT LA R AR R B 2R I oK B 8 s
KSR 2 2, BRI TE 4R R ATS BB IT 8% K T 1 )
22 4 Pk A g B A I R E — 25 4 T8 H

Zi LT IR  MRGA R ZE AT B R A ATS BROE AL T
JEE I P 200 L 1 W R i ARk N7 ORI A% M S B 1 T
T DT D% i 20 280 ke i - 348 3 3 403, A3 Bh T 52 %%
Ei LR U220 = - (5= I R vk = U R (R (1t B O E
FRE DG BIL I 6 T i — 2038 A B A B An i S 5 T L)
5%

2% 3k

[1] RABINSTEIN A A. Update on treatment of a-
cute ischemic stroke[]J]. Continuum (Minneap
Minn) ,2020,26(2) :268-286.

(2] KI5 2R, FhHE, 55, A0 0I5 B I 1 iR
A 22 D RE VY3 B p 28 T BRI 521K RH O 1 F



3686

[3]

[4]

[5]

[6]

[7]

[8]

FE0J ] BUREE2£.,2019.47(3) . 287-291.

KRB AR 2 I B B FLAR B AR R I e i A
R E M2 D REVR S e RS B i s e [T .
] S5 28 90 4% 75, 2019, 22(7) 1 783-788.
Bk 2, R AT, sk R A, 2. Wnt/B-catenin 5%
T (A T A AW s R R R L A
[17. b E B kg Ak 243k, 2018, 26 (3) 1 222-226.
POWERS W J,DERDEYN C P,BILLER J,et
al. 2015 american heart association/american
stroke association focused update of the 2013
guidelines for the early management of patients
with acute ischemic stroke regarding endovas-
cular treatment:a guideline for healthcare pro-
fessionals from the american heart association/
american stroke association[ ] ]. Stroke,2015,46
(10):3020-3035.

FERME 7 AT . N B ik A ZE 3R T R LT . O
I 1ML %55 975 B 3 - 2020, 20(4) : 333-339.
JAPREE B 4 R B AR, SR F A Wi 1z AL X
B ok it A 8 Ak 1 4 F LT . ob 48 28 4 0 TG il 4
Zi:,2019,21(11) . 1211-1213,

T AR B W AH DG EE A 14 780 JUE Bk L 177
FEA P LML BB S R S ) . 08 g a0

[9]

[10]

[11]

[12]

[13]

[14]

FTHREF 2021 % 11 A% 50 5% 214

MK 35, 2019,25(4) :476-479.

W21, 2R A, ¥ f5 B, EGFR Ml E WA S & A
Atgh . p62 7B S T ry Rk S R . i
JbBE24,2020,42(18) :2760-2765.

LA T 5T, TS0 e, S B U oiE 5 0 L AR
Ja 455 5 Noteh {55 % HIF-o K [ W AH 56 3 [
Beclinl . LC3 T .LC3 Il ik M2 m[] 1. [ h
FHAE 27 24535 ,2019,35(2) : 165-168.

= T SR AR PV B, A R ot PR S R R
i 2 20 | - 5 AE HR PR AE OC B T RGBT .
WA BE25.,2020,60(20) : 36-39.

MRk 75, T A5 A, B0, 45, 4R B %3l 1 AMPK-
mTOR 15 5 38 #5519 3 W 7E P 248 0 B 5 4
45 B VE W 9T L) . M i 45 s 24 4% & . 2019,
31(10):10-16.

TR, X 5 U, g, SFL UTERAE B R 1
XoF 5 40 JULAR JL O T R W % B e [ ] R B
2 ,2019,29(3) :11-15.

Wt R, AR, 4L 2 BUBH IR 5 R I RE AT A
PRI T 2R EK AR 38 B2 A I R T 8 e e [T .
Pl 2 A5 5 T BE EE 78, 2020, 15(8) :473-475.

Ol B 1. 2021-02-23 &1 H 51 :2021-05-21)

(E#E%E 3681 11D

[6]

L7]

[8]

[9]

[10]

DELCOUN C,ZHENG D, CGEN X,et al. As-
sociations with health-related quality of life af-
ter intracerebral haemorrhage: pooled analysis
of INTERACT studies [ J ]. Neurol Neurosurg
Psychiatry,2017,88(1) :70-75.

o5 RPLIE, L R S RRIRE R AR R
GIES SV SN SRR T S o A S NSNS 1B ]
T A b A LT . 259 5w K, 2020, 20
(11):1771-1774.

RoR I JTHEF # AL, 2. TOMATIS Wy dg-i8
Sl I LR 0T keI Pl A v A S S N IR B S A
BERCFR R L] ] b g AFE 2 K, 2020, 40
(8):1761-1765.

W AE R B Kk 8 A G A T R A s R R R
PR AH OGRS LT . R ZE A e
2018,35(17) :17-20.

ECE S,CAN S A. The effects of Chitosan and
grape seed extract-based edible films on the
quality of vacuum packaged chicken breast fil-
lets [ J ]. Food Packag Shelf Life, 2018, 18;:

[11]

[12]

[13]

[14]

13-20.

GALEOTO G,IORI F,SANTIS R D,et al. The
outcome measures for loss of functionality in the
activities of daily living of adults after stroke: a
systematic review|[ J |. Topics in stroke rehabilita-
tion,2019,26(3) :236-245.

BRAE BB, R A, 5 FE M B S AR
RACRE JEOGT 1 7 v S B 9 BB A R A7 BE Y R TR
(1. AR 44 75,2020, 40(6) 1 1324-1328.
RIDWAN S, GRESCHUS S, BOSTROM ], et
al. Spontaneous aneurysmal subarachnoid hem-
orrhage and related cortisol and immunologic
alterations: impact on patients’ health-related
quality of life[J]. J Neurol Surg A Cent Eur
Neurosurg,2019,80(5) :371-380.

R PG JRU. J7 B3 000 G A b AR L R A 1
M. [ B 4 B A Ak AL 2018, 37 (14) 1 1968-
1970.

OIS H . 2021-02-24 &8 H 1. 2021-07-08)





