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Efficacy of argatroban combined with alteplase in treatment of acute stroke and
its effects on oxidative stress and inflammatory factors
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Abstract: Objective To observe the efficacy of argatroban combined with alteplase in the treatment of acute stroke and its effects
on oxidative stress and inflammatory factors. Methods Totally 84 patients with acute stroke treated in Lianyungang Oriental
Hospital Affiliated to Xuzhou Medical University from June 2018 to December 2020 were selected retrospectively. All of them were
within 4.5 h. According to the treatment methods, the patients were divided into control group (n = 42) and observation group (n =
42). Patients in the control group were given intravenous thrombolysis and routine treatment with alteplase for injection (0.9 mg/kg
as the standard dose, and the maximum dose was no more than 90 mg). Patients in the observation group were treated with
Argatroban Injection after intravenous thrombolysis for 24 h on the basis of the control group. On the first to second days, 60 mg
Argatroban Injection was injected intravenously for 24 h, on the 3rd — 7th day, Argatroban Injection 10 mg was injected
intravenously for three hours, twice a day. The treatment course of both groups was 14 days. The neurological deficits and activities
of daily living of the two groups were scored by National Institutes of Health Stroke Scale (NIHSS) and modified Barthel Index
(MBI) before and 14 days after treatment. The levels of oxidative stress markers superoxide dismutase (SOD) and malondialdehyde
(MDA) and serum inflammatory markers interleukin-6 (IL-6) were detected And tumor necrosis factor-a (TNF- o). Results After 14
days of treatment, the total effective rate of the observation group was higher than that of the control group (P < 0.05), the NIHSS
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score, serum MDA, IL-6 and TNF-a levels of the two groups were significantly lower than those before treatment (P < 0.01), and the

MBI score and SOD level were significantly higher than those before treatment (P < 0.01). There was no significant difference in the

incidence of HT and adverse reactions between the two groups within 14 d of treatment. Conclusion Argatroban Injection has anti-

inflammatory and anti-oxidative stress effects. It is safe and effective in the treatment of acute stroke combined with alteplase.

Compared with intravenous thrombolysis with alteplase alone, it can significantly improve the prognosis without increasing the risk

of HT and the incidence of adverse reactions.

Key words: argatroban; acute stroke; intravenous thrombolysis; recombinant tissue plasminogen activator (r-tPA); anti-

inflammation; oxidative stress

BEE A R R TAET 2, AT 4
T 7 R S5 M R AE AT IR AR AL, 7 R IR 2 R
e R s I s s I I 45 R 26 1) 38 oy, T X 28 A
T 358 0 1 2 6 TR 2 S i L A 9 9 1 L ST A 6 [
o BOHT AR SR A RS AR 2
PR BAER R 2 0. FERE, & v il i b
Jed PR B AL BB TR TR, S i AR e o R A 2 R
K5y, i WA 288, 5 R E A
69.6%~70.8%", H B BUR E M = B R O 47 F
JUUZ R PR A 2 R LR T L A O A
TRIT R YR TT , BRIV AR TR 9T T AU 3 B 7 vk
fATBR o JFG Hp N TV A 2 VR T U i A 2
H AT 48 M HERE A 8067 ik — 0 Baln ih BEE
S — FhoRT B PR 25, AR, B R 5 ) ik
PEVEAE R, B B B i B, R AR BT AE A, T A
TR 9T S B N AR 2 R R B R AR
08 B0y Fik P41 2 R 0 I /N ACOR A E B o AT A R B
PR A7 o it BIE 3 S 98 R T e Pl AR e R A B
8 5 KV A S I DR AR B 2 Ak
1 WNR55%
1.1 —fR&ER

A5 9 Bl BE BIF 9T 5 26 BX 2018 4F 6 F —2020
12 A AR N B RL K 2% B 3% 2= W6 AR 7 R B WA 1
SV 2 b R 8445, Forh B 1 50491 L 22 1k 34 491
W 57~79 %, P I% (66.415.0) %, TR M 34
), B 24 1, %295 B 18] 46~242 min, 7 ¥ &5 i
] (152.0£10.9) min, A& J5 B ~F 35 0 4 Fe (141.7 £
9.5)mm Hg(1 mm Hg=133 Pa) , & Jii I *F ¥ &F 7k
J£(85.7+8.3)mm Hg.
1.2 PHNFREFHEBRARE
120 IAARAE (D SV RE B8 75 & (o [ 2P ik
IR A A2 6 1 R (2018) ) (R32 Wi br i - k7
B E 4.5 h LAPY S SO S, el HH 30 )= A
P 4 22 Th 6 52 50 0 RE IR AR AE L Sk CT S 49 HE %
I 0L S P A 567 s B G ER (MR D S 78 R R AT
b s O FF & HE2H AH S Y A Il TS 79 (e-tPAD) T ik V2

Pl NE 5 (B4R #E 18~80 % 5 (4) g A N B ¥
AN EFRNEEBEFAET.
1.2.2 HeBR AR (1) ™ & /& ik (> 180 mm Hg/
110 mm Hg) , H AR I (DO1 M H AT KFAR
SR A B I A BRI SR s (3D R
FHURR LA NIR T R s (40 r-tPA B liin 1225 2
JiE SRS s (5D JOVE L & WORS P B 0 £8 58 5 o0 VI Vil
B A E S S A s [E] E ARA E E
T 5 (1R SR YL 5 5 (6) 0o YR P M A 3 5 (7) 6t o 5
U I 2 By it B R
1.3 JRITHE

Hof 8 2H 2 R (P S Bt P 2R R 2 R fR
FA (2018 ), #1125 80 FH v 56 FH oy 5 5 g [ 48 ) 20
RORE B B A &, A% 2 50 mg/3C (Hik #E S F
S20160055) 1 20 mg/>Z (it #E 3L 5 S20160054) ,
50 mg/ 32 H1 A5 705546.808157.906894,20 mg/
TS 705519.901027.907 162 1% bk 15 44 VA
JT, 4% 0.9 mg/kg Ay FH bR AL &, (& K FIEA
3 90 mg, 1 min N 5E¥4% 0.9 mg/kg 1H 5 H 254
BB 10% BN 0.9% S AN 31 10 mL A1 ik
HEVE , ) 4% 90% Z5HTC N 0.9% &AL B4 51 100
mL TR 5 PR AL E K218 I\ 60 min. KA
Fe24 h 5 & Sk CT P4, i R & A W %
A6 CHTY , I A 1 A BT =] DG AR 100 mg/d , 55 S0 A%
T 75 mg/d, WIEA L A PRI S Al 3 U 45
R IVAE S Mg

L 8% 2H 7E e 2L S5 s e b B 9
TR i 245 DA 9T B 24 M A BR BT AT A |, B A%
10 mg: 20 mL, [F 2§ #f 7 H20050918, 4 7= it 5
1804031.1810073.1909108) , r-tPA ¥ k#4224 h 5
TR AL R FEIGTT 5 55 1~2 K, KBl i # 3T 60 mg fic T
0.9% FALEATE SR 100 mL TR 2R thir a2 18 5
Jk iR 24 hs 85 3~7 K, B BE 10 mg BE T~ 0.9% 54
A AR SR 100 mL T i 3R Hh 4 S G 4% i ik 1
3h,2 /d, A1 B% 12 h, 5 8 KA A 11 i Bl &) DT Ak
100 mg/d , BREAUMAR E5 75 mg/d, FR4LEAIRTT 14 do



$F44% F 1087 20215108 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 44 No. 10 October 2021 + 2121 -

1.4 TR

IS FH #4122 Th e R A5 R B VP 4 (CSSO bR HE 14T
JTRCHE o AR 8 i TR AZ R 0 4, 35 [ [E] 57 1
A HIE AT e A6 b B 2R (NTHSS) 343 4 20 I 2D 91%~
100% ; i 35 3 20 < o B2 FE O 1~3 4%, NIHSS ¥ 4>
B3k 46%~90% s i3E 25 i TR AR FE 4 %, NIHSS
PO R kb 18% ~45% 5 ToAF Ak : NIHSS V-7 & 7
¥ A A2 AL B NIHSS VT 75 22 46 08 B2 <18%; %1k -
NIHSS VF 45 70 3 1 =18%; FE T

B R =GRS i+ 50 2545 191 B 3 191 8
1.5 HT B ERE

Iy AEVRTT BT AR S 24 h FVEYT 14 dJE 0
HEH AL CT 25 KA HT. HT 28 a2tk
v 158 7E, 56 3 3] Bt B 200 5 A8 A Ve R B O
YRIT 5 A AR L BT R IR L. R T
Stk 2 rh A VE LW FENCECASS-TD R 45 3k i
CT & I H HT 43 Jy I S 57 H I (PHD A H ifi 4 45
JEC(HD o PH1 A i A AR R <<30% 1 A8 kAR A0
A I B AL RN s PH2 AL HY I A AR R > 30%
FEBE Kb A AR A I B I o5 A2 08, RTS8 A AT X (1)
HR I s HTL B SRR B 250 R R L, T o5 7 3%
I HI2 B9 TG AL 808E IR BE X N 22 A il 1) A
AR . i PH2 AL R M iy H i 54k
1.6 WEIEHR
1.6.1 MIETNREEBIE > 405 TR 9T AT IR IT
14 d J5 #H5 NIHSS &R FrdE 47 VF 43, Bt A T H
PEO RPN ATVES , S0 0~42 ), 414 D RE B
7 71 B X I (14 3 R R R . L EE 4 ) R A )
BN 21~42 45 ; v - 36 B 4h 8 T e S A o (B M 15~
2047 s W REAR D) REERAR S0 N 5~ 14 70 s R EEAR &
ThRe skt 73 {H N 2~4 43 s Fodb B8 8l I 1E % 8
HNO~1%.
1.6.2 H&EAEFERE IS A H s R (1) Barthel 45
R (MBD" 7y B EIR YT BT SR YT 14 d e X
BEATVEAL o R ER A E B R, U0RH B B AR TR LE
WA/ o BEANTIE IV B R 10047 .
£ Thie B fig 60 4 LA b, (HEE H L H 8 3 A0S
oh B T RS B RS BEN 41~ 60 43, ~F H A2 3% 75 At A
(1) — b 5 By ; B D RE R A 0 {E H 21~40 7, A B
B HE, AR 0E 7 B AR AN 5 58 AR 4 R 0~
2047, HHE A TG AN RE B, T B 5E ARt
1.6.3  FHCAEALIRFRA I VR IT AT KRBT 14 d
Ja o R R H R ER KL 6 mL,5 °C T &
15 min, 4 000 r/min 250> 15 min, SUAE-20 °CUKFE N

fR-47 . N HH cobas ¢311 & H gh AL 4 WX G %
FC2A 7)) 40 RS W 1f 37 79— 188 (MDA B 8 Ak )
14 (SOD) i 983 348 E Kl - o CTNF-0) « H 41 g
-6 (IL-6) 7K T~ SOD [ J] 3 N2 w4 48 44, il 2 46
T, MDA B2 F B AR B LG 2 8 LE 5 v K I, TL-6
TNF-o0 I FH R AR S O g IR G 228 W B2 Aan il o 4k 55)
TS BB AW oy B e D SR ) 4 R
Wi B A5 AR AT
1.6.4 LAV DR B F IR IT W 24
FHIRAN R BE 1) R A 17 0 M 00 7 2 B8 96 97 il B
YEIT 14 d J5 BT B Thfg LR W « I bR 158 5 K - ofn
B O 2 I O FL B AR AL
17 SitER*

B 15 48 F SPSS 20.0 45 it A #E 47 b B 2y
Bro FFEIESDAMTTRER L £ s 2R, AFA
Vi) f 22 5 ISR ST A ¢ KL 56, T 46 PN YR T AT
J& 22 S LR AT A58 . B TR B R LA
oy FE R 5 2H 18] E 46 2 BRI B3 23 A SR o7
6, SHL 1) 55 2 55 k)43 B R R AR 565
2 $#HR
2.1 HEHEM

FRYEIEIT 7 5 25 oy AR R AL R 4, &
R 4215 . xF HRZH 5 0 52 20 BB IR R0 I (] L AR
U PR | TR S PO SRR I RO (R E A 15,
B 6 A H LA VR CIR A AR IR 22 50 g, B
FEB W ESVELL D I E R 208 AL
FEFEERAL S B AT: S SR br b 2= ¥ B e, A ]
tete. WK 1.
22 &KRITH

BIT 14 d )G, WERH B R RN 95.2%, .3
TR (P<0.05), W& 2.
2.3 PREHT R4 RHE

BT 14 d N, ISR 3t 5 0 R A HT, X B dH 3t 6
B KA HT, B4 HT R AR ILE, ZR L8 i
2R, WERS.
2.4 FHLHHINSS TS & MBIES ELEE

BT 5 o R A A0 82 4 () NTHSS Y4 896 7
HiT 24 3 2 B AR (P<<0.01) , H. W %2434 J7 J5 NIHSS
PEor B AR T R ZH (P<<0.01) 5 ¥R 97 J5 Xt BE AL AT
22 40 MBI ¥ 70 B34 97 1 #4553 T & (P<<0.01) , H.
M &G 9T )5 MBL W 4 & 3 T 0 A (<
0.01); W% 4.
2.5 FEAFHRH R KR B IEFRELER

BT 14 dJ5 , A B & 1) MDA L IL-6 /2 TNF-o



<2122 - 445 F10H 2021F108 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research  Vol. 44 No. 10 October 2021

®1 FARZARLR K- 35 86 97 A B BE AR (P << 0.01) , SOD
Table 1 Comparison of baseline data between groups KV IT AT B FFE (P <0.01), H W 2
Sk vk Xt AR AL MEA ook e RE R RN A B B B (P <0.01) .
(n=42) (n=42) nEs,
B (%) 24(57.1) 26(62.0) 2.6 HHMITERR
iR/ 05.6547 672453 WLELLIAIT 14 dd o 28 th DL R T 7 1
gi?ﬁﬁi MOTROS RSS2 6, 4
ﬂ&iﬂ%ﬂ(%) 16&38‘5 18&42_5) i, A E&@Ei%ﬁﬁ\jjj%o Xﬁﬁﬁéﬂ?ﬁf 14 didF2
T (%) 1331.0) 11026.2) o L R T S L VLR e A s
v ] /min 150.3£11.5 153.6+10.2 B> 1, 363 B, A R SR AT 7.1%. P4
PEAL LT8R /% 6.5£1.3 6.6£1.2 AR R A A AR BOE W 8 22 57
) 210 - e &R/ Cumol - L) 20.3+4.8 19.943.2 3 Wig
JIEL [ 2/ Cmmol -L ™) 6.3+1.2 6.2+1.5 T4 26 R R R RN T, A R S i AR
= H i/ (mmol L) 2.36+0.53 2.43+0.56 Hh R L A R R R ), B4 O At AR A
JIBi H8 B 5 62/ 151 (%) FI B BRI 2 — B U i AR TR R 3 R r-tPA
Ly 6(14.3) 8(19.0) FHIK I AR YR TT , oAt wT AR 48 AN [3] (99 BRSO 9 AL 6
R X 20(47.6) 19€45.2) IR PRI /N R B Bt G5 S Ph 32 v i
T 5(11.9) 3(7.1) Y I G R BRI T . B it BECE A
Bt 1262 12028.6) L T 5 U I R T M s R R P 46 A, LA R
RN ATV L5 50, T 40 5 A 5 O /B
E;Q@ ﬁif> lii? TR IR, 75 4 R FESE BB AR IO T B L
%‘m}}:\%ﬁ 18(4'2.9) 16(3.8.1) ﬁﬁ?%lﬂl%ﬁm%ﬂm%%%&ﬁmm@@%%‘z&%
A H /R T i T R AR 10(23.8) 12(28.5) iffﬂjiﬁ*%ﬁ@{’ﬁfﬁ ,Xﬂufﬁé%mliﬁ.%iﬁﬂﬁ
W I 10(23.8) 13310 A& R o b PE I BA G 7 A B 7 i B A A

x2 WARKTHELER

Table 2 Comparison of clinical efficacy between two groups

25 n/fl REARERM REBLMG D/ TR AL/ ETB BARR/%
Xt HE 42 14 13 7 5 2 1 81.0
M5 42 19 15 6 2 0 0 95.2°

XA " P<0.05

“P<0.05 vs control group

%3 FA14dHHT LR ARIE I HT K A2, B U] SO 26 vp 83 r-tPA ik
Table 3 Comparison of incidence rate of HT within 14 W 24 b R TR0 il PRV 9T AR 3 0 A i
days between two groups UG 5 [R] B 8 4038 4 28 T RE B0 0 IR S izt 3 1 )

T HT/# KA X 5 Barreto %5 5T 45 S — 2L
HII  HI2 PHI PH2  %/% R SN 77 HE B RAE TR AR S I 2 o A

)42 2 2 1 U 143 WUBIP R R R A o i R e i
Mg 42 3 L L 0 19 RS EUWASEI B T AR S %
7 I 1) B B A, BABUBE T R R R R g MMREBRRNLE - B MR Rk B A
/R SR 2 2 o S R AT, ARsrst i VARG AR R BE B SRR OF AR RIS 1 41
R T-tPA B Bk K 5 N FE B 0 BE e B 4l etPA & DV SRR SO A B, U TL-6 . TNF-a 58 , K I
WA VAT T AR B2 MR AL NIHSS P4 & TSV SORE DR 78 i A i e rh RS B T E
EARF AL, MBIV 4> B35 5 F 3 L, A o SRIEREE A SRR R — A 90 ) ML SRR i




$F44% F10H 2021 F108 %!‘ﬁi{.‘[ﬁti Drug Evaluation Research ~ Vol. 44 No. 10 October 2021 - 2123 -
&4 PHNIHSS TS K MBIIFS LR ()
Table 4 Comparison of NIHSS score and MBI score between two groups(x+s)
15 n/fl WG (] NIHSS 15} MBI ¥4
X HE 42 RN 14.743.9 41.1+4.5
R 8.5£1.9”7 54.9+5.3"
W 42 PR 16.2+3.1 41.1+4.2
BT A 6.6£1.3"" 56.9+5.8™"
SR A7 T " P<0.01: 5% AL VA YT JS L - P<<0.01
"P <0.01 vs same group before treatment; ““P < 0.01 vs control group after treatment
x5 FASWNHIER KRR MR LR (v2s)
Table 5 Comparison of oxidative stress index ,inflammatory responseindex between two groups (xz+s)
ZH 5 n/f W ZZ ) ] MDA/(umol-L ™) SOD/(kU-L™")  TNF-a/(ng:L™")  IL-6/(ng-L™")
xof HR 42 WRITHT 7.9+1.7 63.8+6.8 63.2+6.3 66.9+7.7
BT e 5.9£1.3" 80.146.9” 23.9+5.5" 44.7+5.8"
IR 42 I 7.8+1.6 64.8+5.9 64.8+6.3 68.1+7.9
7 ) 4.5£1.2"% 86.3+9.5"" 16.8+5.3"" 36.9£5.27"

5 RIS ATECE " P<<0.01; 5 xR ALRYT IS B 7P<0.01

"P <0.01 vs same group before treatment; “P < 0.01 vs control group after treatment

BN A2 R 48 RE 41 P BR800 S RG0S K T EL,
75 A B0k Y I3 Th BBk — 0 B A . ARHIE AT
5 DA TL-6 AT TNF-o A2 22 55 i 5 98 hE J B 1) B 22
RIEK T o ML7E IL-6 Al TNF-o 7] LAE #3E 5 7 4 8
-9 (MMP-9) & B, 33— 25 0 28 i 26 A5 A
MR AL R EoR, ZFn i PEE )T 5
WL EEZH TNF-o IL-6 7K - 5 I T % A2, 150 B o] o
i BT B A% 400 1) 28 A 4 BRSO B 98RE DR R L, PRI
BB L 20 R 7 KCF 3K 5 4R 0 ik 45 45 S A
— B, $& B0 i B S R R I A A
LA AT B R TS

S IR 2 v i N e I R - PR VR R A o A
WAL RO E R EALE 2 — . H RN
BRI - P A R R AR R, KRE AR
A H IR R EPUEAY BT . B Al sh il Bk
M- FEE 3T 80 BB = AR 3G 0, B B R ] A
ATl J H B AN VI 7 IR 5 E O A R 3 B s S T
i Sl 20 BN IR G Y L R VTR T SR S i N = BB
1155 B8 7 111 SOD 7K ~F FEAIG, g 2 i 16 4 MDA 7K
SPARGE TR . MDA T DUR R 41 I AZ P 1 28 R Ak
SR A RIRIER . AR TG RN, 2B il
YEVE JT J5 W82 40 1L 3% MDA 7K P T % 8 40, SOD
P o = (- 22 W3 2 T G B 1 R R R R
FVHE hnAA 9 PR P 53X 5 P XS A 1 i AR AR
FLEE A — 2L

A FTah SR O, B il B R R A PR

T A BB T NP A S 2 R r-tPA
Bk AR T J5 % A 3 5 A r-tPA BRI AR VR T
FA R, TS 25 O T 5 LR S i 2 A A XU
LA RN KRR A IR RAE N . AT
FOREARREUN, HARR T r-tPA ik i 75 Mr e Uk
ML A IR 7 (0 B A e D RE SR Ok R L A A T
A AR ST R 2 bl e 0 B L BE LI X R
RGEREMEE R .

FlakR HAGHEAFARAEEAGZT R

SE

(1] EREME ER, X, 5. JE A X6 05 ik B
Pl —— b [ v B VA i R 2018 B [T, o [ 75 3
ki, 2019, 34(2): 105-119.
Wang L D,Liu J M, Yang Y, et al. The prevention and

Brief
report on stroke prevention and treatment in China,2018
[J]. Chin Circul J, 2019, 34(2): 105-119.

[2] Wang W, Jiang B, Sun H, et al. Prevalence, incidence,

treatment of stroke still face huge challenges

and mortality of stroke in China: Results from a
nationwide population-based survey of 480 687 adults
[J]. Circulation, 2017, 135(8): 759-771.

3] EEyE, & 7. SRS 4 4 R LTV B IR 0
W K A R JE T T L AV R AT SR R (], PR A
g kR &, 2017, 13(1): 25-31.

Wang Q Y, Zhan Q. Advances in severe hemorrhagic
intravenous

transformation after thrombolysis  with

recombinant tissue plasminogen activator for acute brain



© 2124 - 445 F10H 2021F108 ‘ﬁﬁ-i‘ﬁﬁi Drug Evaluation Research

Vol. 44 No. 10 October 2021

(4]

(5]

[7]

(8]

[10]

(1]

infarction [J]. J Neurol NeuroRehabil, 2017, 13(1): 25-31.
Zeng Q, Fu Q N, Li F H, et al. Early initiation of
argatroban therapy in the management of acute superior
mesenteric venous thrombosis [J]. Exp Ther Med, 2017,
13(4): 1526-1534.

B e R 0 o, AR R A S MR 0 &
I 0L/ 2 20 . e R S R PR i 2K 2 TR 4 R 2018
[7]. AR 2R 245 &, 2018, 51(9): 666-682.
Cerebrovascular Diseases Group, Neurology Branch of
Chinese Medical Association. Guidelines for diagnosis
and treatment of acute ischemic stroke in China 2014 [J].
Chin J Neurol, 2018, 51(9): 666-682.

FLA e, XTI, B ST, &L T AREON R B 3~4.5 h &
P 0 A5 5 rt-PA 55 K A2 HH LR R AL B2 (0], R
BERi 25225 &, 2020, 40(5): 538-545.

Kong L S,Liu LY, Zhao P, et al. Effects of butylphthalide
pretreatment on hemorrhagic transformation after
intravenous thrombolysis of rt-PA in acute cerebral
infarction with time window of 3 — 4.5 h [J]. Chin J
Hosp Pharm, 2020, 40(5): 538-545.

TR, BRI 2, BRI SR, 45 B 5 0 B A K P A VR T
P A B G I 2 e SR TR TS AH DG R 3R 43 T [T].
E kb, 2017, 12(2): 112-118.

Che F L, Chen S'Y, Zhao X Q, et al. Correlation factors
analysis for the prognosis in patients with posterior
circulation infarction after intravenous thrombolysis with
alteplase [J]. Chin J Stroke, 2017, 12(2): 112-118.

[ 55 Y Jo T LR 2 R o LI AR R N R 2 T
SR AR LT I3 b HE B I RT RPN bR v [0]. rh e
FH b, 1996, 29(6): 381-383.

The fourth national academic conference on cerebrovascular
diseases. Evaluation criteria of neurological defect degree
and clinical efficacy in patients with cerebral apoplexy [J].
ChinJNeurol, 1996,29(6):381-383.

Wang W Z, Jiang B, Sun H X, et al. Prevalence,
incidence, and mortality of stroke in China: results from a
nationwide population-based survey of 480 687 adults
[J]. Circulation, 2017, 135(8): 759-771.

Wada T, Yasunaga H, Horiguchi H, et al. Outcomes of
argatroban treatment in patients with atherothrombotic
stroke [J]. Stroke, 2016, 47(2): 471-476.

K I B, DR B, S SO, A5 BTN B AN IS 3 e AR T
B R R Rl 1 6 ) BRI T [9]. AR 25 5 1 PR, 2020,
35(2): 229-233.
ZhangGF,XuYM,ZhouWJ,Comparativestudyonagatroban
and urinary kallidinogenase in treatment of progressive

cerebralinfarction[J].DrugsClin,2020,35(2):229-233.

(120 %0 4, X0 48, & 3, 45 Bl B St i AR 28 K B

i ZHL 2R 4 B R T s [T, PR AR S T i
TR, 2020, 10(1): 37-43.
Liu M, Liu J, Zhu Y M, et al. Effect ofargatroban on

brain neuronal apoptosis in rats with acute cerebral

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

nfarction [J].Chin J Cell Stem Cell: Electronic Ed, 2020,
10(1): 37-43.

figp g ), ki) e B ity BAE GG G B R e A IO R R T
U i R R P 9 200 R I I A % T RE AR SR (9. B
524, 2018, 24(10): 1602-1606.

Xie J G, Liu F. Effect

withalteplase intravenous thrombolysis on acute cerebral

of argatroban combined

nfarction and cerebrovascular reserve function [J]. Hebei
Med, 2018, 24(10): 1602-1606.

Barreto A D, Ford G A, Shen L, et al. Randomized,
ARTSS-2(argatroban  with
recombinant tissue plasminogen activator for acute
stroke) [J].Stroke, 2017, 48(6): 1608-1616.

Ong C T, Wu C S. Neurological deterioration in patients

multicenter  trial  of

with first-ever ischemic stroke [J]. Acta Neurol Taiwan,
2007, 16(3): 143-149.

Jin R, Yang G J, Li G H. Inflammatory mechanisms in
ischemic stroke: role of inflammatory cells [J]. J Leukoc
Biol, 2010, 87(5): 779-789.

WRTIE R, o W, S 25, 5T ORBIOG /)N BRI R P
Wi ORI E H L% MMP-9, TIMP-1 & caspase-3 % 1A
BRI [T]. I RN S50 B2 27 2% 36, 2020, 19(3): 250-254.

Chen Y L, Meng T, Ma S, et al. Protective effect of
butylphthalide on cerebral ischemia-reperfusion injury in
mice and its influences on expression of MMP-9, TIMP-1
and Caspase-3 [J]. J Clin Exp Med, 2020, 19(3): 250-254.

ANE Gk, KT B0 R T IR RG I S N A B
G ARVEAN (9], H E 250k, 2020, 29(20): 86-88.

Niu Y M,Liu L. Agartrobancombined with butylphthalide
in treating acute cerebral infarction [J]. China Pharm,
2020, 29(20): 86-88.

F IR, U, ZRARI, 55 RA R ARl Ne 245 543 T 19
S LSRR i SR L PR T V5 S IR 2453405 (0], o [ )
5 5FEAR, 2020, 36(3): 328-336.

Wang L B, Bei Y, Qin D X, et al. Edaravone regulates
oxidative stress to alleviate neuronal damage induced by
cerebral ischemia reperfusion via Nrf2 [J]. Chin J
Biochem Mol Biol, 2020, 36(3): 328-336.

Gk, VERGIN . 2H A 23R A I I D O R S
i % H1 i #% LDH. NO+ MDA. SOD {15 [J]. [® Fx
Ko Be 2k 6, 2021, 42(3): 321-324.

Zhang J, Wang X C. Effect of recombinant tissue
plasminogen activator on LDH, NO, MDA and SOD in
patients with ischemic stroke [J]. Int J Lab Med, 2021, 42
(3):321-324.

FERE, X UG, FHO, AL RS B dh PE G
97 SV AR RE B 197 280K 6 IfLiE SOD #1 MDA 7K F- [ 5%
W [J]. 259080 9T, 2021, 44(3): 566-570.

Lu S D, Liu J, Yin H, et al. Curative effect on Guhong
Injection combined with agatreban in treatment of acute
cerebral infarction and its effect on serum SOD and MDA
levels [J]. Drug Eval Res, 2021, 44(3): 566-570.

[FtE%4E X RH]



