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[ Abstract] As one of the most common forms of stroke, acute ischemic stroke is currently treated by
reperfusion, including intravenous thrombolytic therapy and intravascular therapy. Intravenous thrombolysis
within 6 hours after the onset of acute ischemic stroke can improve the prognosis. However, intravenous
thrombolysis also has the risk of hemorrhagic transformation, which may adversely affect the early improvement
of neurological function and long—term prognosis of patients. Current studies suggest that inflammatory reaction is
mainly involved in the physiological and pathological mechanism of hemorrhagic transformation after intravenous
thrombolysis in patients with acute ischemic stroke. In this paper, the risk predictors of the correlation between
inflammatory response and hemorrhagic transformation after intravenous thrombolysis are reviewed in order
to provide evidence for the early identification and prevention of hemorrhagic transformation after intravenous
thrombolysis.
Hemorrhagic transformation;

[ Key words ] Acute ischemic cerebral stroke; Intravenous thrombdysis;

Inflammatory factor; Forecast

H J]fllt-l%’ﬂﬁ(hemorrhagic transformation, HT) /&35
AR P A A S L DX R A L A
FIr 3 S50 AR I s T P AL, €0 FE A R HT
FNAk KA HTCINE FHBTEE . # DA i L LA IR IT
85), PRI IR T G0 4 E 2H 2R 2TV i RO
7| (recombinant tissue-type plasminogen activator, rt-
PA) SR B . VA R J FIT 2 48 Pk ol i 8 i 2 v
A VA R K W CT/MRIR & BRI, e Jm 2 A
S i CT/MRIS: A5 % Bt Hh I, m] AR 30 1 48 19 3
Gy B 53 D I AR A8 (REFE X A 4 H 1) RS2 J5

Tl Gl 37 AR ) 20 P R S o )
H A 3R A1 3K 10% ~ 48%., MG ToHh 2 Dy fg

FHURE IR A9 00 5 AT 43S R R A 1 1 4% A6 (symptomatic
intracranial hemorrhage , sICH) FITCHEARME H 11544k,
Horb sICH W] B 5 B0 1575 3 — 26 i, 52 ) £8. 4 i
Joi SR U R A, AT, HOR AR
2% ~ 7%, 3 FEE R T KA AR 1E I PR P i R
Hi. HRTRIBETS 2B e HT R & &
FALFE R . A BERT NIHSS P4 L 4 CT/MRI K
T ARAESE , ABE S AL AR = ABE i & i s, BE



PP SR T A 20204F 12 H 20 HEE 20555 12 Journal of Neuroscience and Mental Health, December 20, 2020, Vol.20, No.12 - 891 -

{6 R R N ) 71 75 011D S N N 72 < 1) S R T R
2yl s e/ MRS | BE MDD RE R
PR AR IILAE | Al BB | B 15

ARSI R A TS S R BILAA S RE K20 1 I8
I, WK A BRI TR T S S JE RN Bt — 20
WO o PR B, NE RN A vh A A Je 18 52 ki
0 T LB A, HALBERT 28 S 3 —
WVER, 25 T I 20 gk kB, 330
M2 IHEAL . IRK B A HTY L YR, #2820
o TEFR DK AR J5 & A HT Hh s 2048 S A 55
O 2, SR AN N T AR R HT 1) — &
G A Ppid RS AR . A SCASAE ROV 51
R 5 HT BRI SCHESE T 2538 , B M RefE HT /Y
E 7 AR R R

— RS HT B & AEDL]

VAR 5 HT 8 2R A BRAL I AR 2 4%, H AT
AERTERE . HRETRPIFEIN N, 7 2t bl i 7 45,
e T DX A 2 ™ R A, Rk R i ) fig
T, R L ARE BN, A 1045 PN B A
U453 o R G P o i, = BT — i 5 W5 I (blood -
brain barrier, BBB) fl¢¥f, &4 HT > o) 1-PA vyl
PR £ 45 35 11 il S T 4 2R 1, A AT AR
P YRR 1 RUKT-, S BN D) RE A, SE K BE I
ISR [ 18 705 L 375 AR 1), DTG 22 2 HT 75 [
o g At A A ke ol DI %) L, PR AR D
DL PR S8R I ST NE | A JS oy R I A8 5 I B i —
AT, TP AR AR A A - E i, g1k
— FRIN DRI A SAE SN, 0 e o 483 i 4 1 il
o e 2 L DR T, RS I A8 A S 4 L 2 T 1) R
Bz, FEUNAE ST, BBBH#E— P HIR, HA 805
HJFHT IR,

PRAE S FEE 5 BBB IR C , S S i P4
AR e R A AR S5 HT & A I B A R A3, e,
F Ji 4> J& 85 FH 8% 9 (matrix metalloproteinase, MMP-9)
&2 5 e 100 R0 PR VR S K BBB (1) 32 B AE 2
PSR . MMP-O J& T HE HMEE, nT L4 BBB 96
I LU L K BRI R AE , 5 HT A AH e
C 2B R Z A SRR B Y, 7R
A AAE 4 A S 28 ik A - B9/ R MMP-9 K & B
i, 76 hIF IR T, 24 hik B]IE(E , 2 5K BBB
(R AR SN, S I/ S8 A , A R il vl DL B4
3 P PR AT B B MMP-9, S ECHT 1Y & A, Hopd
2 I REAR R R SE I R E L [ Ao 2
M1 1257 rt-PA YT IR AR HERLIA = A S 5 T, A

FA 2 (IL-1 B )., IL-6 Fl M YR58 R (TNF)- o 4%,
HZ 54 B2 5 0E RV RE 8% T IHI 0% MMP-9,
SE-PAFERITIN ML, BATFEERRA n-PA
TRY7 AT LASE I MMP-9 (7K -, 78 S0k Gk 4, 25
T rt-PA VAT 1 A B I A( F MMP i 700, 0T 4351
R AR AILAA P 28 R FI MMP-9 7K SF-, I RE A7 28 4% HT
Fiitn. P, @K MMP-9 B DU ST i 4% 52
Frlkiz e B HT XS FISET -3

T B 5T HT (A8 O 4 i

I I O I o YA R N SN 0 = Y
(neutrophil to lymphocyte ratio, NLR): F 4 ifd 7 i 5kt
i i 28 58 RE R4 e MR 0 PR S . 7R
PEB I ARG 4 ~ 6 hiN, SMEEHR ook 4 i bl
WG | SRR TE BRI DX, F 0 3 0 G i
R 28 R, T i 48 PN B2 2 M g 2 0, DA 468
BBB (W45 M52 SIMEER . Xing 25 2 BT 20, (40
O XGOS 5 HT [k Sz Tl (R 26, & A HT (1) 53
MU = TR A HT R

H PR 20 i R 2 e e A A St A A R A R
E SN, ELEIE I MMP-9 py Sk 5 2, ST
FBH, FE S S it o i A b B R b 4 i v
AT LT et-PA 3657 A A sSICH FIFE T KUK,
SR KA P B0 bk P 2E K RS AL 7, K ek
N PR CR A2 2 SZ AL 2R L, 3 MMP-9 (1) 7=
A, rR R AN IR 1 22 0 MMP-9 /K S8 mT LS
Frt-PA VSRR JE H IMXURS: A 3G i, Horp, rt-PA AT
1t 5 5 RO A2 R -1 B R M 2 AR R G TR 1 45
B IR A 20 B TS 1T 3 o MMP-9, A i 53
BBB 58 M, iR 2R BUA S HT ™= kL2
B BUR AR B2 VR R, e it 453493 mT 5 350k
L 40 L %) R R, ol R o - ) AU T O U8R
TN AC SR 28 D4 BT , 3 e R R 71 7= A, F
— MG H RS EE S NLR 2 I
PR {1 — ol 15 R T 5 () RAEAH AR . Maestrini
ORI S B0, NLR AT LA it r s 200 i 0k
ECL A1 L =2 i) ) P LA B B8 8 i IV, 58 70 1 NLR
& R APE A L& A R e R 2 . AR E P
BT LI, B NLR 5 ks i 5 B HT 1Y
KA HAET- Al el AHC, 1T DIVE M 12
Ja HT BT AR 7" (B4 — Tk se L B,
NLR 5 rt-PA RS AHCHY HT I 0 CHK

2. LT S IO A R /N JB A L« TR J 4 i
FN/INEE LA L35 2 BBB 1) 8 22 B 1, TE 2t
I 30 R P B S R 2 5 MMP-9 [ 3R S5 Rk



- 892 - PR SR DA 20204F 12 A 20 H 25 20558 124 Journal of Neuroscience and Mental Health, December 20, 2020, Vol.20, No.12

SFHBBB MUREIR . EIE BA AE K  f E  Y
28 J5E IO A ML, A R 4 S R AR 28T g
TG AR BT S Al B r= A 2 06 PE R, Al 4 Y
BAEREF AR E T - M2 a4 i
B TR T, BRSSP B A8 45 AT 5 | & R AE
FRE, SR BBB BUBEIR 0 /INE AR
MR8 R G010 ELA e e DI R Y WA AR, LA 7
877, REREAE SR INAB 473 5 V5 B A L A3 N T2 i
IHEBRTP IR ARG T RASY . artkbun
G2 H /0N T A M R, TS B 2 45 X Sk O
FEE R 7, ANIL-1B . 1L-6, TNF- o DL R H A
TE 40 i B3 M40+, B 46 NO L IE P (ROS) T8
BRZEPG) ', Ekdahl %5 (Y BF 5T & B, 16 KM
SNk A ZE /N AR 2 B 16 J7 /0N R 0 B ik
TG BB B AN, rt-PA ] LI S4AT SRR,
PGP 20/ NS ST AN I A 3 L S RN
2 6/ g A4 A R O T A L, AV R A A PR A
BN, GniL-18 FIIL-6, fil 8 4 E )2 1/ fif BBB &
BN, A FEHTH & {H del Zoppo >
(AIFSE 4 B, HIT AU 7K e 5 /0N 58 I 240 B A 2 T e I
2 A [ 2 5 223k 1 MMP-9 (AR BAVE R 6, Thi 5
PR LT SR 40 i TG O

= RAEbREY SRS HT

1. B4 C e i #5 1 (hypersensitive C-reactive protein,
hs-CRP) : hs-CRP JEHUIA R AE KN e MU i e br,
BEAZ IL-6 FF T AE IR = A, BT 8 2 A
TP A AEPESEI (I RASI , HE g Uk AT DA
Shy PO UEPE G A AT R () TS e A, HmT BE YL
AT, 72 PR R A L, 44 Fh AT
TR I P R A, e TL-6 B S 44 o
AL LA P A BEK 3 ) hs-CRP, hs-CRP HEAS 2
HE LA PR 20 B 1 A 0, o e A5 4G, TR A
T BRI 2R 0, Y T O I TS AR A R ) R
SECEPERm G A R B DI RE AL, 5 S HT
(0 BAN, TSR, hs-CRP K| TL-6
FRF R I FE T S 2 e X ek B AR R IE AR O,
RS AR, R IR PR A T Bl
A ZE 2, S AR B IE 1Y 5 B A R B AR IT A
P dfe 1L G 2 v A B # DK A 4 FE T hs-CRP KT
T RRAR, i — 2R I T A AR B ot 9 B A e A
R TN IOE P2y A /AL (S FE 171 (3 E R BN = B E5
PAMF hs-CRP 5§ ka2 5 51 & HT 1 AH G
FEELD  ABREE— AR

2. 1L: 1L H AT 9T B 2 B RAE B, 7R 2
P S5 o P A 2w RS T AR R el s R VR
DI R AR R AT o 1L-1 B 7ERIE I N T R 5 45
HEAE, vTx AR A S | T, (i 5 S v
INEE, 5400 BBB A B M, & AR HT Y Shse ik
FEH, K BUN BRI 5 A9 15 ~ 30 min P IL-1 8 mRNA
KT, BUN S IL-1 B 25 13k W] g im0,
TL-6 W A R A A 0 A0 A R -, 2o o ol 1f )5 7 34
HIL-1 B ZK - 34 i ] E— 25 3 1L-6 K SF- T
et R e 2P et PR A B RS 3 h s 3
IAE24 WG RN, IL-6 7] L@ it — R 51 4
KEAR B4R E MMP-9 ()43, MMP-9 AT LAk £
i AP35 S5 1 Aot 0E— 2D IR I A PN Bz, AR R AE
A K RAE R FHME , K AT E I R AE SV,
T BBB B3, T FEGAR S HT I &4 5
A, Gori 252 75 X 327 Bl # 3Z ri-PA IR YT 1Y HL 3 U
PRI IS (945 b R AE BTk AR AR 5 o & 31, X
A IL-10 KPR RS B9 2840 5 HT AT i 2 H ks
A, I, IL7ESBOA G HT &4, ink
P8 S AE R LR G 2 v s b 43 Pl EE AR

3. TNF- o : TNF- oo 52 2P il i 1 i A v i
B RAE R RGN T IZ B RIEH o TNF-«
mRNA ZESLLS 3 h 30, 2 5K AL SopEsmn
PEM R RAEIG 6 h~5 d W2 hn 3, Zom: i
Bl KA IR , 632 30 B I 4L 40 A G B, il
TNF- o A2 A8, DATTTIFS St i P i 0 5 MMIP-9 B¢
W, 2 hE S RE S, A1 E BBB AYREIR il
FH vt-PA 3G 97 2 K Hh 3 ik P 2 (MC A O) A B 119 /)N
B, TNF- o S & 38 NI F 4 s B, it S 80t
PERLANN | T BT A /)N 5 400 5 7= A MMP-
9, B BBB RIS, SECHT /Y &4, (AR5
FEHO i 7 A /NS B T A A 40 D
() TNF- o W R] =AM B2 A A, FE AL s =
TNF- o B/ R, LBl P 40 3 oA k. (R,
o B Z (G IE— 2D R TNF- o 200 St i 14 Fiki
R R VAR S HT 2 A A DG

4. HABARIE R AE R F+ 78 2k i M 0 2 o 1
R R R P e P A s i TR R R Y
FEERE, 25 RAER N, 54 K MMP-9 1915
TG, BECHE 2 SE KT, WL, TNF 4,
fik & 20 LR T AL, A N R A0 iR A% , 3K BBB
RAEHT, IS PR 240 B a5 B 43—t v AR
iE R TR LA S MMP-9 5 B, 175 5 9 E I 0 45 473 i
BN, HE— 2 S ECR A HT, 2t i v i 2e



PN SR DA 20204 12 A 20 HEE 20555 12 Journal of Neuroscience and Mental Health, December 20, 2020, Vol.20, No.12 - 893 -

BH R TR BV G R H E 7 Teai 20
(RIS 221, Stk ol i A 2 v 8 3 Ve e I o 3 o
A5 PN B &40 i [ 286 B 43 7K IR St T, R S
AR5 HT A7 E R Sk, IF BT LIE M #2 5 HT
(R TRINFE AR

DU | /g

AP PR i A E RTATIR S BRI N SR T
MEFR ) FEPR 22—, RE 2 AT, M
FEETA B ER AR RS R AT M IR IR . HTE
HP“ I RAEZ —, IR iR X i 2 Dy Re 4 s A
PRIGUG #F 28 CEE e, 2 3 dfe i 2 i 2 20055 722
() R AT RIETERIATT FAR, SR RIRFSEHE )
b7 T 2525 BAT D/ D AR R S RE e T, T
S-S5 REEAR /NS 5 40 36 A sk 20> & S A ot (an
IL-1 8 FITNF- o) B 55 2 VIAHOC, I H AR WA YT
2] LA Ak e ot M A o R TR AR S HT
(RS o E AT, [ P R e A0 9 R S IV E S
SO0 10 A8 95 T A SE R, TR BT R TR YT R A I
o il I AP0 ) R A AR 2 18k H RITRIF S
S AP L RE S AR S e ot P i 2 v g e ks
J& HT W & AT ReitE—20 BB

Zi LTIk, AR RIS W NLR B2 & K7 1
MMP-9 EL 8 IE 32 2 A2 Ji HT B sk fE R &R, ]
DI SN e Az o ABBAAS PR 3R X6 T 2 P e ot 2 i
A R KA IR HT BT EA R . T4,
] AN R IS th 24N 2 R R e
HT F0 A AR | (g JC T30 00 A5 7 29 A HH DG RAE R 7,
LG RS R 0 AHEFE 53 1 L R 17 5 DR b 7
FH I R TAE B AL TR, AR RATh 7 %) e tE 47
RIS, S G il 3B 2R 12
FUZERZE ST (A AT SR T 2 e
YEBFTMRAER  SCHRIEHT SRS R, SO RO A

2 £ x o

[1] AREZAPENTF 2, A BE 2 2003 5 23 i .
EF . b E SR EEAE S 1 m Fe iz ki 2019 [T ].
Al 2R 2%k, 2019, 52(4): 252-265. DOI: 10.3760/cma.
j.issn.1006-7876.2019.04.003.

[2] Yaghi S, Willey JZ, Cucchiara B, et al. Treatment and Outcome
of Hemorrhagic Transformation After Intravenous Alteplase in
Acute Ischemic Stroke: A Scientific Statement for Healthcare
Professionals From the American Heart Association/American
Stroke Association| J ]. Stroke, 2017, 48(12): e343-e361. DOI:
10.1161/str.0000000000000152.

[3] WenlL, Zhang S, Wan K, et al. Risk factors of haemorrhagic
transformation for acute ischaemic stroke in Chinese patients

receiving intravenous thrombolysis: A meta-analysis[ J ].

(6]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

Medicine (Baltimore), 2020, 99(7): ¢18995. DOI: 10.1097/
md.0000000000018995.

Rost NS, Cougo P, Lorenzano S, et al. Diffuse microvascular
dysfunction and loss of white matter integrity predict poor
outcomes in patients with acute ischemic stroke[ J ]. J Cereb
Blood Flow Metab, 2018, 38(1): 75-86. DOI: 10.1177/0271678x
17706449.

Rayasam A, Hsu M, Kijak JA, et al. Immune responses in
stroke: how the immune system contributes to damage and
healing after stroke and how this knowledge could be translated
to better cures? J ]. Immunology, 2018, 154(3): 363-376. DOI:
10.1111/imm.12918.

Kanazawa M, Takahashi T, Nishizawa M, et al. Therapeutic
Strategies to Attenuate Hemorrhagic Transformation After Tissue
Plasminogen Activator Treatment for Acute Ischemic Stroke[ J ].
J Atheroscler Thromb, 2017, 24(3): 240-253. DOI: 10.5551/jat.
RV16006.

Vandelli L, Marietta M, Gambini M, et al. Fibrinogen decrease
after intravenous thrombolysis in ischemic stroke patients is a
risk factor for intracerebral hemorrhage[ J 1. J Stroke Cerebrovase
Dis, 2015, 24(2): 394-400. DOI: 10.1016/j.jstrokecerebrovasd
i5.2014.09.005.

Wu L, Ye Z, Pan Y, et al. Vascular endothelial growth factor
aggravates cerebral ischemia and reperfusion-induced blood-
brain-barrier disruption through regulating LOC102640519/
HOXC13/Z0-1 signaling[ J ]. Exp Cell Res, 2018, 369(2): 275-
283. DOI: 10.1016/j.yexcr.2018.05.029.

Singh S, Houng AK, Reed GL. Matrix Metalloproteinase-9
Mediates the Deleterious Effects of o 2-Antiplasmin on
Blood-Brain Barrier Breakdown and Ischemic Brain Injury in
Experimental Stroke[ J ]. Neuroscience, 2018, 376: 40-47.
DOI: 10.1016/j.neuroscience.2017.12.021.

Modrego PJ. The Risk of Symptomatic Intracranial Hemorrhage
after Thrombolysis for Acute Stroke: Current Concepts and
Perspectives[ J 1. Ann Indian Acad Neurol, 2019, 22(3): 336-
340. DOIL: 10.4103/aian.AIAN_323_18.

Li Y, Zhong W, Jiang Z, et al. New progress in the approaches
for blood-brain barrier protection in acute ischemic stroke[ J |.
Brain Res Bull, 2019, 144: 46-57. DOI: 10.1016/j.brainresbull.
2018.11.006.

Xing Y, Guo ZN, Yan S, et al. Increased globulin and its
association with hemorrhagic transformation in patients receiving
intra-arterial thrombolysis lherapy[ J 1. Neurosci Bull, 2014, 30
(3): 469-476. DOI: 10.1007/s12264-013-1440-x.

Jickling GC, Liu D, Stamova B, et al. Hemorrhagic transformation
after ischemic stroke in animals and humang J ]. J Cereb Blood Flow
Metab, 2014, 34(2): 185-199. DOI: 10.1038/jchfm.2013.203.
Gautier S, Ouk T, Tagzirt M, et al. Impact of the neutrophil
response to granulocyte colony-stimulating factor on the risk of
hemorrhage when used in combination with tissue plasminogen
activator during the acute phase of experimental stroke[ J 1. J
Neuroinflammation, 2014, 11: 96. DOI: 10.1186/1742-2094-11-96.
Zhang WB, Zeng YY, Wang F, et al. A high neutrophil-to-
lymphocyte ratio predicts hemorrhagic transformation of large
atherosclerotic infarction in patients with acute ischemic stroke[ J .
Aging (Albany NY), 2020, 12(3): 2428-2439. DOI: 10.18632/
aging.102752.



- 894 -

[17]

[20]

[21]

[22]

[23]

[26]

[29]

P25 SRS P T A2 20204F 12 H 20 H 45 205465 12 Journal of Neuroscience and Mental Health, December 20, 2020, Vol.20, No.12

Maestrini I, Strbian D, Gautier S, et al. Higher neutrophil counts
before thrombolysis for cerebral ischemia predict worse outcomes[ J |.
Neurology, 2015, 85(16): 1408-1416. DOIL: 10.1212/wnl.00000
00000002029.

Zhang R, Wu X, Hu W, et al. Neutrophil-to-lymphocyte ratio
predicts hemorrhagic transformation in ischemic stroke: A meta-
analysis[ J 1. Brain Behav, 2019, 9(9): e01382. DOI: 10.1002/
brb3.1382.

Guo Z, Yu S, Xiao L, et al. Dynamic change of neutrophil
to lymphocyte ratio and hemorrhagic transformation after
thrombolysis in stroke[ J ]. J Neuroinflammation, 2016, 13(1):
199. DOI: 10.1186/512974-016-0680-x.

Malhotra K, Goyal N, Chang JJ, et al. Differential leukocyte
counts on admission predict outcomes in patients with acute
ischaemic stroke treated with intravenous thmmbolysis[ J]. Eur)
Neurol, 2018, 25(12): 1417-1424. DOI: 10.1111/ene.13741.

Li YN, Pan R, Qin X]J, et al. Ischemic neurons activate astrocytes
to disrupt endothelial barrier via increasing VEGF expression[ J ].
J Neurochem, 2014, 129(1): 120-129. DOI: 10.111 1/jnc.12611.
Liu LR, Liu JC, Bao JS, et al. Interaction of microglia and
astrocytes in the neurovascular unit[ J ]. Front Immunol, 2020,
11:1024. DOI: 10.3389/fimmu.2020.01024.

Ekdahl CT, Kokaia Z, Lindvall O. Brain inflammation and adult
neurogenesis: the dual role of mi(‘,roglia[ J 1. Neuroscience, 2009,
158(3): 1021-1029. DOI: 10.1016/j.neuroscience.2008.06.052.
Khatri R, McKinney AM, Swenson B, et al. Blood-brain barrier,
reperfusion injury, and hemorrhagic transformation in acute
ischemic stroke| J |. Neurology, 2012, 79(13 Suppl 1): S52-S57.
DOI: 10.1212/WNL.0b013e3182697€70.

del Zoppo GJ, Frankowski H, Gu YH, et al. Microglial cell
activation is a source of metalloproteinase generation during
hemorrhagic transformation[ J ]. J Cereb Blood Flow Metab,
2012, 32(5): 919-932. DOI: 10.1038/jchfm.2012.11.

Fluri F, Griinstein D, Cam E, et al. Fullerenols and glucosamine
fullerenes reduce infarct volume and cerebral inflammation
after ischemic stroke in normotensive and hypertensive rats[ J .
Exp Neurol, 2015, 265: 142-151. DOI: 10.1016/j.expneurol.
2015.01.005.

Min LJ, Mogi M, Tsukuda K, et al. Direct stimulation of
angiotensin I type 2 receptor initiated after stroke ameliorates
ischemic brain damage[ J1. Am] Hypertens, 2014, 27(8): 1036~
1044. DOI: 10.1093/ajh/hpu015.

Zhang J, Wu Y, Gao Z. Correlations of C-reactive protein
(CRP), interleukin-6 (IL-6), and insulin resistance with cerebral
infarction in hypertensive patients[] 1. Med Sci Monit, 2019, 25:
1506-1511. DOI: 10.12659/msm.912898.

He YD, Guo ZN, Qin C, et al. Remote ischemic conditioning
combined with intravenous thrombolysis for acute ischemic
stroke[ J ]. Ann Clin Transl Neurol, 2020, 7(6): 972-979. DOI:
10.1002/acn3.51063.

Chen X, Wang Y, Fu M, et al. Plasma immunoproteasome
predicts early hemorrhagic transformation in acute ischemic
stroke patients[ J 1. J Stroke Cerebrovasc Dis, 2017, 26(1): 49-
56. DOI: 10.1016/j.jstrokecerebrovasdis.2016.08.027.

[30]

[31]

[34]

[35]

[37]

[38]

[39]

[40]

Caso JR, Moro MA, Lorenzo P, et al. Involvement of IL-1beta in
acute stress-induced worsening of cerebral ischaemia in rats [1].
Eur Neuropsychopharmacol, 2007, 17(9): 600-607. DOI:
10.1016/j.euroneuro.2007.02.009.
Block F, Peters M, Nolden-Koch M. Expression of IL-6 in the
ischemic penumbral J ]. Neuroreport, 2000, 11(5): 963-967.
DOI: 10.1097/00001756-200004070-00013.
Gori AM, Giusti B, Piccardi B, et al. Inflammatory and
metalloproteinases profiles predict three-month poor outcomes
in ischemic stroke treated with thromholysis[ J].7J Cereb
Blood Flow Metab, 2017, 37(9): 3253-3261. DOI: 10.1177/
0271678x17695572.
Liu T, Clark RK, McDonnell PC, et al. Tumor necrosis factor-
alpha expression in ischemic neurons| J ]. Stroke, 1994, 25(7):
1481-1488. DOI: 10.1161/01.str.25.7.1481.
Takata F, Dohgu S, Matsumoto J, et al. Brain pericytes among
cells constituting the blood-brain barrier are highly sensitive to
tumor necrosis factor- a , releasing matrix metalloproteinase-9
and migrating in vitro[ J ]. J Neuroinflammation, 2011, 8: 106.
DOI: 10.1186/1742-2094-8-106.
Ansar S, Chatzikonstantinou E, Thiagarajah R, et al. Pro-
inflammatory mediators and apoptosis correlate to rt-PA response
in a novel mouse model of thromboembolic stroke [ J ]. PLoS
One, 2014, 9(1): e85849. DOI: 10.1371/journal.pone.0085849.
Ginis I, Jaiswal R, Klimanis D, et al. TNF-alpha-induced
tolerance to ischemic injury involves differential control of NF-
kappa B transactivation: the role of NF-kappaB association with
p300 adaptm{] 1. J Cereb Blood Flow Metab, 2002, 22(2): 142-
152. DOI: 10.1097/00004647-200202000-00002.
FYRTF, LT, REEL, S5 L M AAE 75 A VIR AE Y i
FALARSGIERIE [ ) ], PP RS &0 I i 245, 2019,
17(2): 277-279. DOI: 10.12102/j.issn.1672-1349.2019.02.033.
Tsai YT, Hsiao YJ, Tsai LK, et al. Idarucizumab-facilitated
intravenous thrombolysis in acute stroke with dabigatran: two
cases with hemorrhagic transformation[ J ]. J Neurol Sci, 2018,
388: 155-157. DOI: 10.1016/}.jns.2018.03.021.
J1 75, WA, 2R WM, 5 A YT 26 25 9 X ICAM-1, ET-1,
MMP-9 FrI5E0R K HC 5 B A RS L L AR ARG [ ]
b b oAt , 2020, 28(8): 481-485.
Wan FC, Tan L, Li XH, et al. Effects of statins on ICAM-1, ET-1
and MMP-9 and their correlation with hemorrhage transformation
after thrombolysis with alteplase] J ]. J Brain Nerv Dis, 2020, 28
(8): 481-485.
McFarland AJ, Davey AK, Anoopkumar-Dukie S. Statins reduce
lipopolysaccharide-induced cytokine and inflammatory mediator
release in an in vitro model of microglial-like cells[ J ]. Mediators
Inflamm, 2017, 2017: 2582745. DOI: 10.1155/2017/2582745.
(s H 91 : 2020-10-29)
(AR it - 4R 30



