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B BB T 8 R R B S AL RO R %
5IheE LB IR

L7 SIS S TS N
N XZEHAXFELEREILESH, L #F 300052;2. & F R FWEER/
XEFTHWERANZAF, XZE 300000)

[(BE] HE > EWEERACD &F 5L 8 (r-PA) # R EA A G R R R AL F k4 B 4a
BXR ATHTFRAEACI BZ DL BB LIRIE, Fik HEREMAN2016F1 A Z 2019 F 12 A
REEARKFEERES rt-PA #BIREARB T S0H ACLEX 54 E3MARBABFAFRAI(ADL) T X
REARER O ADREARRAE I REHRIFE; AL EZMELXTH, T sk 34 A0
BB B % 38 AR AR BAL Y AL B (SOD) | 4 Bt Ak id AL 4% B (GSH-Px) . & =8 (MDA) |, 4 1 i A2 3T &tk
B# AR EENE 3IMAIRERAG AR, R 80 6 ACI &F rt-PA #akiE#)E 3 A~ A SOD.GSH-
Px K-F & T#EAD MDA K-+ £ BB L ZAH LS F 2 RNIHSS) 3% 5 1& T 487 (P<<0.05), NIHSS
45 SOD KF (r,=—0.666) . GSH-Px K-F (r,=—0.639) 2 fi48%,5 MDA K-F (r,=0.663) £ EA*
(P<C0.05), 80 # ACI &% rt-PA #ikist)E 3AMA % ADL TR FF . 4R B 7 336141259 e & AR
B ,ADL & &35 4 54(49,58) % ;47 #1(58. 75%) T ik 4 By B 45, ADL R 3F 5 4 67(61,76) %, Hiksm R
RUZEAT BTG 3AA MDA K+ & T4 A R4, SOD.GSH-Px K-FIK T k% B R4FH (P <
0.05), logistic ®Ja 574 % B &, &4 W& SOD.GSH-Px. MDA %% £ & T4 5 ACI &% rt-PA #%IkiEHk
LA RREA *(OR=2.056,1.497.1.773,1.109.,3. 450.1. 185), ZiKX# A4 42 (ROC) W & B R &4 7
SOD.GSH-Px,MDA # — Z B A& fim ACl & % rt-PA R AL IR E A RTR RGN AW & T &R
(AUC)>0.80, % = s & 1 A #7 15 4 5] B 25. 055 U/L,110. 880 U/L.23. 180 nmol/L &, 7 ¢ #-1& & 4,
it AClI &% rtPA#HRERFREARRE TR L R LBA X,
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Correlation between oxidative stress expression and prognosis of patients with

acute cerebral infarction before and after rt-PA intravenous thrombolysis "
YANG Chun',XU Lingling® ZWAN Chunxiao'”

(1. Department o f Rehabilitation Medicine sGeneral Hospital of Tianjin Medical University ,
Tianjin 300052,China ;2. Department of Neurology ,Af filiated Hospital of Nankai University/
Tianjin Fourth Hospital s Tianjin 300000,China)

[Abstract] Objective To analyze the relationship between the expression of oxidative stress and func-
tional outcome in patients with acute cerebral infarction (ACI) before and after intravenous thrombolysis with
alteplase (rt-PA) ,and to provide theoretical basis for early intervention and improvement of functional out-
come of ACI patients in the future. Methods A total of 80 ACI patients who received rt-PA intravenous
thrombolysis in the hospital from January 2016 to December 2019 were prospectively included. The daily living
scale (ADL) was used to evaluate the prognosis of the patients three months after thrombolysis,dividing the

patients into the poor prognosis group and the good prognosis group. The related baseline data of the patients

* BB .EFESUA TR (2017YFC1104004) s R A SRR 2% 5 4 5 A0 H (18]CZDJC98900) .  {EHEB/ N 4 F (1979—), £
R TR SRR 1, TN 0 B AT, © EEEE . E-mail:cwan@tmu, edu, en,
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were investigated,the oxidative stress indexes [ superoxide dismutase (SOD), glutathione peroxidase (GSH-
Px) .propylene glycol (MDA)] were measured three months before and after thrombolysis. The relationship
between the expression of oxidative stress before thrombolysis and the functional outcome at three months af-
The levels of SOD and GSH-Px in 80 patients with ACI at

three months after rt-PA intravenous thrombolysis were higher than those before thrombolysis, while the lev-

ter thrombolysis was mainly analyzed. Results

els of MDA and national institute of health stroke scale (NIHSS) scores were lower than those before throm-
bolysis (P<C0.05). NIHSS scores were negatively correlated with the SOD (r,=—0. 666) and GSH-PX (r,=
—0.639) levels before and after thrombolysis (P <Z0. 05), and positively correlated with the MDA levels
(r,=0.663,P<C0.05). A total of 80 patients with ACI were evaluated by ADL scale at three months after in-
travenous thrombolysis in rt-PA. The results showed that 33 patients had poor functional outcome,accounting
for 41.25% ,the average ADL score was 54 (49,58) points;47 cases had good functional outcome, accounting
for 58. 75% ,the average ADL score was 67(61,76)points. The levels of MDA at three months after thrombol-
ysis in the poor functional outcome group were higher than those in the good functional outcome group,while
the levels of SOD and GSH-Px in the poor functional outcome group were lower than those in the good func-
tional outcome group (P<C0. 05). The results of logistic regression analysis showed that the abnormal expres-
sion of SOD,GSH-Px and MDA before and after thrombolysis may be related to the poor outcome of rt-PA in-
travenous thrombolysis in patients with ACI (OR=2.056,1.497,1.773,1.109,3.450,1. 185). Receiver oper-
ating characteristic (ROC) curve showed that the single and combined SOD,GSH-Px and MDA before throm-
bolysis could predict the risk value of adverse outcome of rt-PA intravenous thrombolysis in ACI patients [ar-
ea under the curve (AUC)>0. 80]. When the cut-off values of the three variables were 25. 055 U/L,110. 880
U/L and 23. 180 nmol/L,respectively,the prediction value was the best. Conclusion The poor functional out-
comes of rt-PA intravenous thrombolysis in ACI patients may be related to oxidative stress.

[Key words] acute cerebral infarction;alteplase;thrombolysis;oxidative stress;outcome;correlation

ATBEMEGN A 2016 4F 1 H & 2019 4F 12 A REE
BER A B E B2 re-PA # KA I 97 19 80 il ACT

Fi] 5 35 B (recombinant tissue plasminogen acti-

vator,rt-PA) §f ik & £ 1F 2 2 1 i B € Cacute cere-

bral infarction, ACD & ¥ 6 J7 5 2 » H: Al 78 45 B [a] iy
PRHK B2 5 A L9 490 R0 AT 28 A0 i, B AR AE T
R EAG RBFITIE L rePA # KA RS AT RE 2 R
AEHB 43 /I8 AR T /0 1 T BE 23 Bl I 3 3 2 8 s Il
B B0 A T DA JE L DA R M R R L B pp 22 T
REAL KURS . A A FIhRE R &2 . % AR fig
(activity of daily living, ADL) & 2 & IIfi TR 1T fli ACI
B H AR AR E T B T R AR A AR TR
(BTG U R TS R LRV L R AE AR JR R
ACT R R T 5 A0 N 3% V0 AH G, 2 B 1) 4801k
AT S A N R 10 Y T R R T e G o o A
SR B ST AE L ACT (B EAL R R AR K F 5 ACT
BHE ML RE B D RE LS R A7 ¢, EL ] DAl B 3 pp
et L Ui re 4 R g ol . AR I 5E Y ACT &
BEAREEZ st PABRIBIT . RS R 26 Y ACI
rt-PA # kAR BB DI RESS R A it R . AR R
AT B HEAT IR SY , R A0 R .

1 #ERERHE

1.1 —f&F#

BEE RPN . PARUE: (D ACL FF &M K12
Wi 2k CT AL (O IR AR, B
WHEZ rt-PA # IR RIEIT s () B A rt-PA # ki
VAT HRAE s (4) KR B IF ] <<4.5 h; (5) S E R
S5 BE I D) RE IEH . CHEBR AR (1) A I e R0 E
I O A R A T RE R AR s (2) BRI T RE R
4 FREAL ; (3) A I B 45 B R A MR (o)
B AL A P H i S5 (5) 3T 2 F 4 A2 K AR REF R
(6) G It it n PR B L L S R i AE L 80
BB 44 ), 2 36 B AR 43 ~62 &R
(52.44+2.33) %, KIWEABER N 1.3~4.1 h,
(2. 7340.35) 0, BT BE XK @ B RS I bt
78, BBV R 2 A0 58 3R A5 B Bt 2 22 R
PR G A ME (A5 . 20151206)
1.2 Fi&k
1.2.1 rt-PA #WE# 5

A B E ABE G2 r-PA(fEE Boehringer
Ingelheim 23 7] ; 4t 5 : S20160055; BL4% : 50 mg) & Ik
VARG TT AR i 2B R BRI 5 &, 0. 9 mg/ke
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(e A i Bl 90 mg) e BCERI B Y 10265 10 mL
(0. 9 20 AL WO & 5 # kA 1, R AR ) IR A
T 100 mL 9 0. 920 AL FIE W H . T 60 min P
THTE . R A T R R, TR 24 h
S CT L HERR TN H L, 8 5 A8 11 IR AT ) DE R
(HE [ FE B2 Al 4 7 416452 20150723, 201709155 #E
#:100 mg) IR Y7, 200 mg/d.iGJT7 2 JAJ5 H B 100
mg/d, I AERFIL ) & IR 3 A A .
1.2.2 H#&sdhoAisa

TG 3 A HiE, R A ADL &£ PR B
R ol & REFEFAR . ETFHE 10 ~MTH,
SR 100 43, 4543 B R H W AR TG BE ST BLF . <60
I3 B AT RESS AN R2H . =60 43 1Y A A Th
REZE R RUFA
1.2.3  RACR SR AKX I IR AFM E

TUHRERT AT 3 A R AR B = I8 bk i
5 mL. 3R E T 2 SOIFRPUEE N —3Z 1L 4 000
r/min 3 B0 10 min, BOFERN 10 em, R L
KOG E M A AL W) B AL B (superoxide dismutase,
SOD) K-, FI b €8 325 I 5 4% e Tk o A il (glu-
tathione peroxidase, GSH-Px) 7K, F B & 9 5% 0 ¥
B %€ TN — B (maleic dialdehyde, MDA) /K ¥ ; 5 —
TR A AN EAS I G EELEYRR A RA
A, A 5. BK-280) il % Ifil AL B (serum creatinine,
Scr) ., B IHE B (total cholesterol, TC)ZE 7K,
1.2.4 RE&FTHIKE

BOHEE A BERHE S 2%, i) 0] I 10 o S8 A G B 2k
TORL N AL PR LA % BMIL & 2 A B B ]
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RS ERE 3 A H L E E S T A B B A it
Z¢ (national institute of health stroke scale, NIH-
SSOMIPEAr (R AE P RS 11 AT H LS
Fil 0~42 73 45 43 s 10 W] 22 D) e Bk 00 8™ 8D
JFHERIEE I Cap i 5 PR ) 55
1.3 it sa®

K] SPSS23. 0 B A i A7 B A 73 b . Y & IE S 4
METHR R DL = £ 5 FRoR, BRI HEAS ¢ £
B s AFFEIER S iR F R M(Q1,Q3) £ IR,
Bk F Mann-Whitney U ¥ 36 5 Wilcoxon 4 5 ;
THECROR DUIUBC B 43 2 3RR  LWBCR F X° K 50 5 41
Kt R H Spearman 43 17 ; logistic [l I 43 #7 fé&
.2 0HE TAERE (ROC) # 46, IR it ih & T
A (AUC) , AUC>>0. 9 FRx Tl me s i, >0, 7~
0.9 RARAE—E WM ERE 0. 5~0. 7 F7~ I 58 5
25,0 P<<0.05 AZESHAGIFEXL,
2 % R
2.1 i RAL IR AR NTHSS 3 5 % 4L

80 il ACI {3 rt-PA #k# )5 3 4~ H SOD,
GSH-Px 7KV & T ¥ # 1i » MDA 7K -, NTHSS ¥ 43
TR, 22 53 A gt R L (P<<0.05) , L& 1,
2.2 i B A R B AR AT S5 NIHSS 3F 4 69 48 X 1
5 M7

NIHSS #7535 SOD K (r, =—0. 666) , GSH-
Px /K- (ry=-—0. 639) R HAH K, 5 MDA K- (r, =
0.663) B IEAC, 22 5 A FE it 2 L (P <<0.05), IL
Bl 1.

*x1 mE S HIER NIHSS #4EH[M(Q1,Q3)]

i H g Eill} weE 3 A Z P
SOD(U/L) 20.13(18.16,22.61) 31.38(29. 24,34.49) 10. 920 <<0. 001
GSH-Px(U/L) 97.36(92. 66,104. 65) 119.68(112.59,124. 81) 10. 630 <0. 001
MDA (nmol/L) 38.34(36.10,41.31) 19.54(18. 28,22. 18) 10. 920 <<0. 001
NIHSS #4343 18.00(16. 00,20. 00) 10. 00(9. 00,11. 00) 13.524 <20. 001
R M (L) =0. 445 R4 (L) =0. 383 R (L) =0. 492
40. 00+ 140. 00 45. 00
35. 00 130.00 40. 001
~120.00 ~ 35.00
3330, 001 N <
~ =2 _o
2 CIL><110. 00 E30.00
& 25. 00+ % 3
< 100. 00 =25.00
20. 00 90. 00 20. 00
15. 001 80. 00 15. 004

500 10,00 15.00 20.00  25.00 500 10.00 15.00 2000  25.00 500 10.00 1500 20.00
NIHSSIESy (4) NIHSSIT4Y (5) NIHSSIESY (53)

B 1 mEREEHIERS NIHSS i3 X E#H S E

25.00
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2.3 ACI &% rt-PA #MREA AL HFEL

80 fil ACI 35 rt-PA #likiE#e )5 3 ™~ H 4 ADL
RN S5 A R 33 Bl (41. 250 TIRESS AN R
ADL R 1F4r M 54 (49,58) 43547 il (58. 75 %) Ty fig
g5 R R AFADL w2400 67(61.76) 47
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5 A7 L

e A RAFE AR BB 5 3 4~ H MDA K
W T I RE S R B 4F4H . SOD, GSH-Px 7K A% T2
e MR I dl, 27 A ST %8 L (P <0.05), i
%2,

2.4

TR R ACI EF X AXTHA LR E
*k2 AEINEEER ACIl EEHEXELZ AR LW ERRILER

i H R RN R (n=33) YIRELS R RAFH (n=4T) X*/t/U P
P Ln (%) ] 0.276 0.599

) 17(51.52) 27(57.45)

o 16(48. 48) 20(42.55)
R (s, 8 52.3942.30 52.43+2.32 0.076 0. 940
BMI(x +5.kg/m*) 21.01+1.03 21.0441.02 0.129 0. 898
K9 BB E (2 £5,h) 2.71+0.31 2.754+0.32 0.557 0.579
H I Ln (V) ]

[N 9(27.27) 18(38.30) 1. 054 0. 305

W PR v 8(24.24) 16(34. 04) 0. 886 0. 346
SOD[M(Q1,Q3),U/L]

VA R I 24.04(22.18,25.59) 34.28(25.87,38.83) 5.478 <<0. 001

wrE 3 A A 27.77(25.82,28. 88) 36.59(34.55,39.58) 6.043 <0. 001
GSH-Px[M(Q1.Q3),U/L]

VA R I 104. 85(100. 69,111, 32) 129. 78(113.74,135. 25) 5.288 <0.001

w3 A 114.79(108. 83,118. 22) 136.39(130. 82,144, 55) 7.442 <<0. 001
MDA[M(Q1.Q3) ,nmol/L]

bR il 24.82(19.40,33.14) 20. 32(19. 03,23.75) 2. 161 0.031

w34 A 21.35(18.42,23.16) 15.88(13.63,17.66) 6. 634 <<0. 001
Ser[M(Q1,Q3) ,pmol /L] 50. 88(47. 38,55, 45) 54.20(49. 11,57, 45) 1.891 0. 059
TCIM(Q1.Q3) ,mmol/L] 3.98(4.50,4.97) 4.47(3.65,5.07) 0. 342 0.732

2.5 AMAEHIEIFE ACI B F rt-PA #IkEA ) 4
VSR

¥ SOD,GSH-Px, MDA £ N 4 48 & (35 % &%
ED G REL RE RN R Q=4 R AR,

0=TIHESE R B I . & logistic BT 23 45 51 BRI
¥R F SOD.GSH-Px. MDA % F£kn[ g5 ACI &
H rt-PA B KA IIRE S A B A (P <<0.05), L
%3,

%3 SN HIEIRS AClEE rPABERBRIIKEERHNXER
T B SE Walds P OR 95%CI
it 43. 628 13.526 10. 409 0. 001
SOD
g il 0.721 0.296 5.843 0.016 2. 056 1.146~3. 689
wr)E 3 A A 0. 403 0.093 18. 628 <<0. 001 1.497 1.246~1.797
GSH-Px
bz il 0.572 0.187 9.335 0. 002 1.773 1.228~2.559
wr)E 3 A H 0.174 0.046 14. 464 <<0. 001 1.109 1.088~1. 301




914 FAEF 202253 A%51 4% 68
g% SN HIEIRS AClESE rPABERBARIIEERHNXR
i H B SE Walds P OR 95%CI
MDA
gl 1.238 0. 356 12.106 0. 001 3. 450 1.717~6. 931
wieE 3 A 0.169 0. 056 9.042 0.003 1.185 1.061~1.323

2.6 HEAW A IR ACL & & rt-PA # Bk
B B

B ACL B # 22 rt-PA # Bk A #2 A0 17 SOD.
GSH-Px MDA JK~-73 JIAE S 46 56 4% &5, DI RE 45 ] 1
HRELE(A=DRER AR, 0= R R,

22 ROC 4k . KB/ SOD,GSH-Px, MDA #i.
— RBEA TR ACI B r-PA B IKIERIREL BIAR
R XS M E ) AUC>0. 80,45 — & Ftim i, WA 4.
# 4,

EX BRWELNMIERTN ACI 2F rPA S#IKERIIEES

i H e AR {E AUC 95%CI P R 5B 2B EL
SOD 25.055 U/L 0.861 0.771~0. 951 <0. 001 0. 848 0.723 0.571
GSH-Px 110. 880 U/L 0. 849 0.760~0. 938 <<0.001 0.788 0.723 0.511
MDA 23.180 nmol/L 0. 811 0.711~0.911 <<0. 001 0. 818 0. 702 0.520
AR 0. 940 0. 885~0. 995 <<0. 001 0.939 0.681 0. 620

iR
--- GSH-Px
g -
—RER

0.2

0.0‘ T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
1-455E
& 4 ROC i H
3 i i

HHT G RIGIT ACT 1 i rt-PA 8 ks 2 (24
AR BFE A RE S BRI ROR AN 0L, R BURE
W H % AR AR oE WA L PR IR AR IS

NIHSS ¥ 5r 2 fi IRPEAl ACT 5 2 bi 28 ) RE 1
W F B, BFoE 48 1, NTHSS 174> 5 ACT 3% 155
ASFEPE R IEANSEN . A WFST R LR R AT NTH-
SS PFA; I AR B I M A T B S v PA FIK I 1 D
gE R AN R N DY, 0 NTHSS PR & 2%
HA 5% ACT B #H F IR 520, A F] T il R ) 25 3F
fli ACT & & 5 1% A8 k. I IR W FH A2 BR . B 9% 7 s
ACT B B2 P A AR T A AT 00 0 i 8 2 A,
e B E T e . DG AT 2 R M SRR R 3 R
KT HERIBES ACI B#H ro-PA B Ikis# ) g
SEJmAS BB HE SR bR . A HIF 5T 4 A S MG 50 & B,

SOD.GSH-Px /K ¥ 5 NIHSS 43 & i # 5. MDA
K5 NIHSS W4 2 IEAMH K. aHr R E A+, A fk
INF RN 2 AL S 7 0 R A b P RS B R R
Wy R AR B A B . ARG R AR R
N2 ACT 9 229 B A 2 — 8 R AR S i 41 48
A S R A A 1 Fl R B, TR B E S U S A
15 240 L WA TR A e 22 T RE AR

SOD.GSH-Px. MDA J& & UL 1) 4 Ak N 0 4E  » H
1 SOD.GSH-Px ¥ EHi AW B, R AERA H B
AR w] S A AL AL/ BT SR AR S S B AR AR R
R s MDA J& — B ik 4k 7= 9, Wi 3 8 B R
R TY I ACHR R A 7R M W) R Gk
AN IRV N SR R AT G A A S e
ACT B B 50 20 40 Ak R 38 R R AS 1) 32 458 14 fii 21
SUN LRI R . BA BRI KR A B &
A AR I T 5R A 2 0 I I A0 B 5 R G K,
Pe ik R g5 A EAL S ACT W 1Y K R A
A AL R BT RE S ACT B rt-PA # ks 42 Th RE 45
SRR K, AT 2 B K 5 245 R WoR IR RS
SOD.GSH-Px fik# ik \MDA 3 35 GE & ACI %
rt-PA kAR D RE 45 )R R B KU 7L IESE T
WM, & E s AT 2l ROC ih & & 3L, % 12 i
SOD.GSH-Px.MDA Bl K 54 K i #i ACT B &
rt-PA F K 2 D RE 45 5 R R XU 35 45 B AR 4 {8
= H AR 4 B 25. 055 U/L,110. 880 U/L,
23. 180 nmol/L W}, AT FRA5 5 A% 7000 4 1A
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28 BRI ACT B rt-PA KA & Sh RESE I A
AT B 55 VA8 T AR AR N BEE A S R IR A G, R
SR AT W AR A I R AL A N B A Bl B IR A ACT AR
HRE WY Ress RN B XK, IF 78 R ok b
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