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[ Abstract ]| Objective To investigate the role of protein tyrosine phosphatase non-receptor type 22
(PTPN22) in inflammatory response following intracerebral hemorrthage (ICH) in rats and explore the
mechanism that mediates its effect. Methods Rat models of ICH were established by injecting autologous
blood into the brain of 30 SD rats, and Western blotting was performed at 3, 6, 12, 24, and 48 h after ICH
(6 rats at each time point) and in 6 sham-operated rats to determine the time window of PTPN22 expression

after ICH. Another 72 rats were randomized equally into sham operation group, ICH group, ICH +negative
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control (ICH + NC) group, and ICH + PTPN22 interference group, and the neurological function score
(mNSS) and brain water content were assessed at 24 h after ICH or the sham operation. Western blotting was
used to detect the expression of cleaved interleukin-18 ( cleaved IL-18), cleaved-IL-1B and cleaved
caspase-1 around the hematoma in the rats. Histomorphological changes of the brain tissues of the rats were
observed using HE and Nissl staining, and the expression of myeloperoxidase ( MPO) around the hematoma
was detected using immunofluorescence staining. Results  The expression of PTPN22 began to increase
significantly at 12 h after ICH in the rats, peaked at 24 h and began to decrease at 48 h (P<0. 05).
Compared with those in ICH+NC group, the rats in ICH+PTPN22 interference group had significantly lowered
neurological scores and reduced brain water content ( P<0.05) with obviously alleviated brain tissue damage
as shown by HE and Nissl staining. The expression of NLRP3, cleaved IL-13, cleaved IL-18 and cleaved
caspase-1 and the number of MPO-positive cells around the hematoma were all significantly lowered in

PTPN22 interference group compared with ICH+NC group ( P<0.05). Conclusion Small interfering RNA-

mediated interference of PTPN22 attenuates inflammatory response after ICH in rats by inhibiting the activation

of NLRP3.
[ Key words |

intracerebral hemorrhage ; protein tyrosine phosphatase non-receptor type 22; NLRP3;

cleaved interleukin-1B; cleaved interleukin-18; cleaved caspase-1; inflammatory injury

Supported by the General Program of National Natural Science Foundation of China(81671158) and the key project of Chonging Science and Technology
Commission (2015jcyjBX0144). Corresponding author: LI Yingliang, E-mail: 1978605122@ qq. com

fidi 4 1ML ( intracerebral hemorrhage , ICH ) 2 figi 5K it
PR 4 i, S KUY —Fh I B, 24 5 e R KU 15%
IR £ 1L B 28 R R B, 1 AR AR R AL
30%" "o IR W LA AL AN 52 AT AR I R b B
Z HVEIT F B, PTPN22( protein tyrosine phospha-
tase, nonreceptor type 22 ) &% — Fh i [ 1 2, R W 18R 18l ,
Z: 5 MG N K R AE , 5 2R B B S e M A
K HRTERIILE /N ARt PTPN22 {5k 2 ] L5
&R G NLRP3 BRI AL, FEAR S Y TL-18 7K
o R, RAERE G (1BD) S 4517 B B s Al
K PTPN22 JK-F-34 i, fig i NLRP3 @R Ak , 5 I
AR TL-18 JK -, W& MR WE MR AL/ o NLRP3 fY 8 %2
VAT HLED, AT B 0k 5 09 S ME OS5 PTPN22
TERG B i rh B A 0 R WA B, B Nod % 52 {K
(NLR) 75 G528 W25 F 98 i S 07 3 it e S Ve S o
NLRP3 RAPEMAIE NLR ZH i AR A 5T, o —
FhZEAE 5, i NLRP3, I8 T2 AH G A BE AR 2R
(ASC) F12f b K & -1 ( caspase-1) 41" o #T% 14
caspase-1 ( cleaved-caspase-1) 0] Ll B 4] Pro-IL-18 FI
Pro-IL-18, J& it H i 384 A1 1% BRI =X, fi2 i cleaved-
IL-1B, cleaved-TL-18 {{ B Jilr , 3 B At b0 45 40 iy 2 o
P T A B A AR TR 2 i B 5T R
NLRP3 4 P 1K (% 3 3% AT LA = A 6k 1 1 3 73 46
310715 g A T A O (9 ML S AR SR BIF ST Y

o

AR50 1 SR AR LS S R BRI S Y i
i PTPN22 (9423, #F5% PTPN22 75k U H i
JERAE S RIFE T IFARFE T PTPN22 JE 75 m] LA
AP ] NLRP3 A (AT , M A2 R H 1005 S0 S
PR RARVE R

1 #RERZ®

L1 £5%3hh

B HEPE SD KB 108 H A it it 250 ~ 300 g, 7E
TR RN R 2 S50 s Wy O BRIV 5 o AR S50 R
FIRERIR B ZE T2, 36 2 SD K RBEDLST
6 21 :sham 41 ( RIfRF-AR ) ,ICH3 6,12 .24 48 h,
B4 6 H Tt PTPN22 7 figg il A5 7 5 2R 3K 1Y
Bl . 34 72 H R BRBEVL BN LA 4 H(n=
18) :sham 2 ,ICH 4{(ICH24 h) ,ICH+NC 2 ( B ICH+
FHPEXT BE 41 ) ; ICH+ PTPN22siRNA 41 ( B ICH+ PT-
PN22 T4dl) , W58 PTPN22 75 R AE K I1EH o
1.2 Fk
1.2.1 ##57 ICH A A NER L NIIRE VN7 A
AT K A BRBEATL 43 e 21 552 36 241, 388 o LS P ¥ 45
FH 4% K45 A (1 mL/100 g) BRI, I b i A
o IIRBBKICAR BRI (50 wl) , Ff 555 2 2 A B
PO S A BT EEE ST b o I LART XS 0.2 mm,



http : //aammt. tmmu. edu. cn

=R KRR, 2019,41(24) 2411

55FF 3.0 mm FIREE 5.8 mm AYFE B E AL MSCIRIA
FEGRIE 5.0 mm B A 10 pL L&, B4 2 min; )5
FEEEF BRI R 5. 8 mm B 71 AR T 1 40 L I,
FER 15 min J5 22183 5Tk o Sham 20 i K B A
Bk

1.2.2 PTPN22 siRNA [/ 4% PTPN22 siRNA
i SN BRI A . DU AP PTPN22-rat-siRNA
By 9 fy : PTPN22-rat-1833 ( 1F X 4% : 5'-CCUCCUC-
UUCUUAUAGUAATT-3", Jz ¥ 4%: 5'-UUACUAUAA-
GAAGAGGAGGAGGTT-3") ; PTPN22-rat-1419 ( 1F X 4k -
5'-GCAGAUGUCACAACUCAAATT-3' ) L4 .5'-UUU-
GAUUUGUGACAUCUGCTT-3") ; PTPN22-rat-1185 ( iF
N 4. 5'-GCCUUAGAACUUCUAAGAUTT-3', 2 X 4% .
5'-AUCUUAGAAGUUCUAAGGCTT-3');  PTPN22-rat-
494 (1F X 4 : 5'-GCAUGUAUGGAGUUCGAAATT-3', )&
M 4. 5'-UUUCGAACUCCAUACAUGCTT-3") ; Lk J% A
PEXT BT 41, A6 ICH A 4 57 fif 24 h % PT-
PN22siRNA {3 5 21 A7 00 ki =5 rp o B 28 B 300 A i) e Gy
A6 B OR B 4 1 T i B PTPN22-rat-494 (1 L
4t . 5'-GCAUGUAUGGAGUUCGAAATT-3", Jz L 4%.5'-
UUUCGAACUCCAUACAUGCTT-3") ,

1.2.3 PTPN22-rat-siRNA %% ¢ B 14 PTPN22-
rat-siRNA T /53 EL.0H1L(4 000 r/min,5 min) B0, 4R
JE ¥ HIEHE T 10 pl DEPC /K 489, B0 3 K. SR
JEHEARTKG 2 mm, Z55F 1 mm, B 3.5 mm (1441 %
FWNCE R KR 10 pL), B4 15 min, BIHEXT Y
sIRNA fif FTAH R 7 5 A

1.2.4 & Y)Re 1T 43 TE O R AP & T RV o
(mNSS) Hr Sl AT E B (6 43) JRE L5 (2 43) ,F
AR (6 41) , A RIMMAIEF B8 (4 5) KT
WA AR B 2D Re 2 BUE O (553 18 41, 70 BUi
5, 2R K R 2 e R ) L

125 K& 4 SD KB il 5 7K
KR BB S  TECA MR R OUT B RIS ER
BRI o Sz B TRRE L R R KR AR 3R A5 1
H ARG 1E 100 CREFRHRET 24 h FFFRRPRE DLk AS
TE, THMAXNHTIHHEREKE: [(BE-T
) /{BH [ x100%,

1.2.6 HE Fl Nissl (8 #E47T HE F1 Nissl 42524
WATE 2=, 40 SD KRR Z 0 IEFETE 0. 9% 5
FRENFN 3. 5% 22 TV, W7 Sk BUR , f Fili 41 2T 4% 1)
Z R EE 2 d, SR EBOK B ARy o iR
PEbRUE T 22, V1 F 0. 1% H 3 2% (Nissl 4 £5,) 5 HE

et TIEE WM P USIE SR,
1.2.7 st &4 SD REURM S, So A2
EKHET I, FE ] 4% 11 22 58 T v 181 2, AR e 5 i
HAT 4% Z RV EEPEE 2 d, Z)5, 1 30% REk
VEBORE OB /K ZETORE , (o ARG et A T 4% U0 AILLE il
AL M i A ESGE SR YD Fr (8 pm) IR R 8 T
i, 11 PBS 3¢ 5 min/IK %3 K, SR )5 il 5% BSA £f 4]
1 h, §i#—4T MPO (abcam A 7], 1:40) i, W) 5T
37 C/KIBFEHE 1R 30 min, PBS P74 5 min/{K X3 K,
WE7¢ 6 — Bt ( Proteintech 2y ], 1:200) 2 h, PBS ¥4k
5 min/YX3 KRG ) , W& B R 206 WM T W
82, AR R i €, MPO 4l S 40
1.2.8 Western blot £l R 2520 SD K R,
0. 9% A= FRER K HE T J5 PRk SR , JBC i f Jd L fiki 2H 23
AN A B A B ) PMSF (1) RIPA 2% whi vk _EwF
JERA K FIR G MBI 4 C &0l L
12 000xg #.0> 15 min, FFWHC . ] BCA HEH R
3 Frialn & (Beyotime ) 5 25 1 Bk 2 il ik R U4
T g B e Fh Kk 23 29 A5 T B 1 ST RE i (5O g ) I HLA%
BRI AER N, 5% BNEA4 5304 2 h, PTPN22
i (Cell Signaling, #14693S,1:500) , NLRP3 ( Cell
Signaling ,#15101S,1:1000) , cleaved-1L-18 —#$1 ( Affinity,
AF4006, 1 : 500 ), cleaved-IL-18 — #i ( Proteintech,
10663-1-AP,1:500) , cleaved-caspase-1 —3 ( Cell Sig-
nal, #3866S, 1 : 1 000), beta-actin — J ( Proteintech
1:1 000) 5 4 Cid i, SR)5 #H TBST PEAR 10 min/
X3 K, —Pi(Proteintech,1:2 000) ZE= i FFH 2 h,
PO TBST 3§ 3E 10 min/YRx3 ¥, T3 spg fsy &k
JER GRS B IR e MR 5. dlad Tmage) 11
AL, A KBS B-actin 1 LU (BRI A
HHREE, MRS H A 2 3 K,
1.3 %t e

¥ M GraphPad Prism7. 0 it 84, 84 £ n h
xs, 38 Ik ) BN ] 7 22 93 B (ANOVA) i g Z4H 2
(] 4 22 5, 2L LS T o Ko A9 /K 7 : 0= 0. 05.

2 HR

2.1 PTPN22 f iz b fo j5 & A 64 B 4]

Western blot A < BRI 4 1M J 1 ik J&] ] PTPN22
FIRRIHA %, 5 sham 414 b, ICH J5 12 h PTPN22
FZBTF IR TR, 24 h IR B (A, 48 h JFLRFEAIK (P<
0.05, & 1), ik, FLLsegm 1348 ICH 5 24 h
NS AT T N



2412

=R KRR, 2019,41(24)

http : //aammt. tmmu. edu. cn

2.2 T PTPN22 42 7 K R B e J5 49 22 2 g 47 4%

FH Western blot #; PTPN22 L% B 4f- 14 |
Bt} siRNA-494( P<0.05, [& 2A \B) X & 41 K Bk 4T
MLINRE ST, ICH 4 4 22 DI BB 1F 43 1 T sham 41,
ICH+PTPN22siRNA 41 1) K FAf 2 D RE1F 43 B AR T
ICH+NC 41, H. ICH 415 ICH+NC 4134 JCHH i 22 5
LI TP PTPN22 mf DLy A K Uit I J 1f 22 D) e
5 (P<0.05, & 2C)

2.3 TR PTPN22 4K T K K b o 5l Ak =

ICH 4% 45 7K 55 &5 F sham 41, ICH+PTPN22siRNA
R B I & /K 55 ICH+NC 4040 FL R, ICH 41 5

ICH
sham 3h  6h 12h 24h 48h

PTPN22—
(98 x 10%)

B-actin—

(42x10%)

ICH+NC @i & 7K i Jo P i 25 5 (P<0. 05, ¥ 2D)
2.4 T PTPN22 42 7 K RS A R Hih

HE et 25 L a] i, ICH 20 A1 ICH+NC 26 i 4 41
S E 4 T 1) SR B K B RN R i s v Ak, T
ICH+PTPN22siRNA 21 52 B A% [ 45 10 TP HES ) i 4
AU S ICH+NC 41AH Eb B B0 5%, HAH L sham
JiNEE . Nissl efan] UL sham 21 Je (CRSE 3 4% R W
@ ICH 41 F0 ICH+NC 41 il 4V i /b i iR L =
W4, M ICH+PTPN22siRNA 20 J& [G {4 S & 57 i 9t .
M2, 5 ICH+NC 411 b i 41 23451 495 2 1 B S sl
(E3).

PTPN22/B-actin

24h 48h

ICH B
A:Western blot #-#| PTPN22 /& K R i th o & & B 1] & 69 Z A5 H oL; B PTPN22 £ K U B f 5 B0 ] & 49 - 28 547 (n=3,
#+s) a:P<0.05,%5 sham 214k

sham 3h 6h 12h

1 PTPN22 7Efi t I /5 5= 34 By i 8] B

PTPN22— |
(98 x 10°)

B-actin—

(42 % 10%)

1 2 3 4 C
415

a:P<0.05,%5 ICH+NC 28483t ;b: P<0. 05, sham 20848 A.Western blot 75 it PTPN22 & 4 # F #£ siRNA
2. siRNA-1883; 3: siRNA-1419; 4. siRNA-1185; 5. siRNA-494; B.:PTPN22 9 ¥ & & 541 1.
3. siRNA-1419; 4. siRNA-1185; 5: siRNA-494; C.#} 2 Iy st +F 4
1: sham; 2. ICH; 3; ICH+NC; 4. ICH+PTPN22 siRNA

D gk B

B2 ffiE PTPN22 A RURSAKXRRKNE MEHEEEITSMNE Kk E

e

[\ W
1 1
[

PTPN22/B-actin

—_
1

(=)
1

25
85 1
b

80 A

IK (%)

&

=75 1

70 -
1 2 3 4 D

415

1. ICH+NC;
ICH+NC; 2. siRNA-1883;
1: sham; 2; ICH; 3; ICH+NC; 4. ICH+PTPN22 siRNA;

(n=6, x+s)



http ://aammt. tmmu. edu. cn = FEE KRR ,2019,41(24) 2413

sham ] ) ICH ) ICH+NC . ICH+PTPN22 siRNA o

HE

Nissl

T s i o Ny : o
¥ e | Loy 7 w
5 .
- UL &

e

BYETAARIMEIR,EHNFTERNSLRBHIFRRR, LXKXBAETEARATA
cleaved-1L-18(18 x 10°)—

o
2
i
cleaved-caspase-1(20x 10— | S S — 0 0

b
a
_ ; N 1 2 3 4 1 2 3 4
B-actin(42 x 10°)— m . A it B 21 51 C

B3 RAKXRMAEEMALR HE 0 Nissl £ (x200)

PTPN22(98 x 10°)—

E

[\
1

NLRP3(110 x 10*)— W

cleaved-1L-13(17 x 10°)—

NLRP3/B-actin

PTPN22/B-actin

4- 4 3E
b
} - b
3 Q : T €
2 : ! = :
=2 -
= = g 14
g 11 g 1 I
B g z
0- 0- o4
1 2 3 4 1 2 3 4 1 2 3 4
205 D 215 E 215 F

1: sham; 2: ICH; 3:1CH+NC; 4; ICH+PTPN22siRNA; a:P<0.05, %5 ICH+NC 21485 ;b: P<0. 05,5 sham 21485 ; A:Western
blot #-m &2 A J B PTPN22, NLRP3, cleaved-IL-1B, cleaved-IL-18 #= cleaved-caspase-1 # & ik H #.; B—F.PTPN22, NLRP3,
cleaved-IL-1B, cleaved-IL-18 = cleaved-caspase-1 ¢ ¥ & & 5 #7

B4 &8k M/ mbfE E NLRP3  cleaved-IL-1B  cleaved-IL-18 A} cleaved-caspase-1 F38i%X (n=6, x+s)

2.5 FIHPTIPN22 & U 7T KA & & o 5 5 iy B B cleaved-caspase-1 {32155 sham 2 4f b B 1875 ( P<
NLRP3 | cleaved-IL-18, cleaved-IL-18 A % 0.05) ,ICH+PTPN22siRNA 20 NLRP3 | cleaved-IL-1pB |
cleaved-caspase-1 #9 %k ik cleaved-1L-18 L) % cleaved-caspase-1 [ F ik 5 ICH +

FH Western blot A S S LS LA 5 Bl NLRP3,  NC 40 AH HEBH B B fIR ( P<0. 05) , 1fif ICH 45 ICH+NC

cleaved-IL-1B  cleaved-IL-18 L) % cleaved-caspase-1 {] HAHHLTTCHEZ R (P>0.05,K4) .

23K, ICH 44 NLRP3  cleaved-IL-1B . cleaved-IL-18 L) J



2414 B =FPRRAR,2019,41(24)

http : //aammt. tmmu. edu. cn

2.6 T PTPN22 & T K KA ik o & oo B 2 ) 4
MPO &% =
5 sham ZHAH b ICH 24 ifil i B B ] D0 K &2 MPO
20, ICH+PTPN22siRNA £ MPO 4 i1 5 ICH+NC £
FHECIY 8 (B 5) o BT PTPN22 J5is /b | K
Bk £ XL A ot e 5] FEL 79 MIPO) () 880

3 iTFig

2 R PRS0 i s 1 BRFIA T I OGN R 2
—, A S N AE Ml HE I 5 4 2 401 4% v e 3 i 22 1

DAPI

100 pwm
—

100 pm

100 pwm
—

ICH+NC

100 o '
pm 100 pwm A

S N

ICH+PTPN22 siRNA

100 pwm

100 pm

P

PEFRMSTON S DRt i LR 48 R EL Bk IF S 1Y
P, DR R JE TR ICH YA PN HAR

PTPN22 ( protein tyrosine phosphatase, nonreceptor
type 22) J&—Fi 2K [ % IR BE PR , = 15 4l e 93 )
N RRAE , 5 2R B B BB &, PTPN22 £
5 A WG A1 MDP i S {5 5 48 A A i A
W g B PTPN22 B Rk AT LS B0t/ B
ST G AT R DL K DSS i S 11 45 i 48 1 FURE v
', SPALINGER %' (i ifF5y 3] PTPN22 it = &
L 9%, 4)n NLRP3 Bk, FEARSEARY IL-18 7K F-,

MPO Merge

100 pm

P BN
'310()}1,;11'-
’tﬁ' %

e °
7
]

WL
£100 pm

= A

100 pnr
—

1% MPO Fa b 2m

5 FAKXRANHM/E M ERE MPO BRIEF SR



http : //aammt. tmmu. edu. cn

=R KRR, 2019,41(24) 2415

FHI I BT 26 B S RE M (1BD) (R #5175 i
& PTPN22 /KR4, 2 32 NLRP3 Al L2 9 TL-16
KPR, BT T NLRP3 K IL-1B /K ¥ 545 %
MG R W AAAE P, A SCHR[ 20 ] 428 NLRP3 = AJ
I 25, A 1 SCERER W] NLRP3 6z 25 %30 1
Bz BRI REAR TN TE L 4 . {3 &, PTPN22 7
RVERTE AL F IL-18 43 36 b 1) H) B A T2 — 3.
SPALINGER 542 H —F i 7 ) NLRP3 58 PR G HL
il , Bl NLRP3 [ Tyr861 iR IL/EH . WFFE & B PT-
PN22 7EfR S REfi 03 )5 5 NLRP3 A B AR FH I 2o ik
fR Ak, I f 7 NLRP3 3% fL F IL-18 43 b, 7E PT-
PN22 a2 A/ NG b, NLRP3 @R (b3 s , R M4k
AR, FHOIL-1B A . AR, ICH J il 41
2l PTPN22 (3R 35 1 R W ARIE . FEASE 5, Fo 4]
Fi si-RNA /NF4 B Bog /b PTPN22 (13635, 11 T
PTPN22 #£ K B ICH J& RAE W P 9 A L JE ik 53
I FARIEER G AT REMLE . AT K, 5
ICH+NC 4140 b, T4t PTPN22 J5 A L g3 K B p 48
TIREPEo3 , FEARR & 7K & R i 2 23 i . (H2 T
P PTPN22 ol 7 K UG H 10 453 495 1) EL 4 ) 42 HIL 1
AN .

NLRP3 4EE 1A S F SR G b 2 v e ELRRAE A 55
KPUZ A (PRR) , 5 1CH 355 1Y 2 0E 25 DI AH I H.
PR AR -4 IL-18, A WF 58 K B PTPN22 W] D) i iof
FWEIR 1L NLRP3 1 Tyr861 i NLRP3"' | 1fij NLRP3
BRI 7] LS54 ASC il caspase-1 T ARSI , G380 —
RINJAEN T4 . AT PTPN22 7] 1A
] NLRP3 SR R0 , DI 92 K B S I
JG RIE N o FEASSZEG 1, 5 ICH+NC 4{AH kb, ICH +
PTPN22siRNA 41 ) NLRP3 }z H:F i cleaved-1L-18,
cleaved-I1.-18 , cleaved-caspase-1 B FR AR, S iEod Ot
Ao it i JE L MPO 19 23R BEAIG, 36 W] T4 PTPN22
Jei VBTG LA P A RE BN, 3k AR 3 A 41 o]
NLRP3 e VARG R SEE Y . AR T — 2 it
— P PRE PTPN22 J& 753 i 25 W iR /b NLRP3 MM
1% NLRP3 PR, =3 BB AHB45 6 K REE,
DA K HRFE PTPN22 (1) Ll HLH

B BT AR R BT 48 PTPN22 W] LA3E i #1f
il NLRP3 S MK B 30 , vk 2> T i IL-18, IL-18 44
R 1235, TSR 1 K Ut I 5 S8 A8 S, s
R BN HE L F P 22 T R R sk i A B Dl ik
WA

Sk

[1] KEEP R F, HUA Y, XI G H. Intracerebral haemorrhage:
mechanisms of injury and therapeutic targets [ J ]. Lancet
Neurol, 2012, 11(8). 720-731. DOI. 10. 1016/S1474-
4422(12)70104-7.

[2] VILLANI A C, LEMIRE M, FORTIN G, et al. Common
variants in the NLRP3 region contribute to Crohn’ s disease
susceptibility[ J]. Nat Genet, 2009, 41(1): 71-76. DOI.
10. 1038/ng. 285.

[3] LIUCM, SHI B Z, ZHOU J S. Effects of thrombin on the
secondary cerebral injury ofperihematomal tissues of rats after
intracerebral hemorrhage[ J]. Genet Mol Res, 2014, 13(2) :
4617-4626. DOI. 10.4238/2014. June. 18. 4.

[4] SPALINGER M R, LANG S, WEBER A, et al. Loss of pro-
tein tyrosine phosphatase nonreceptor type 22 regulates inter-
feron-y-induced signaling in human monocytes[ J]. Gastroen-
terology, 2013, 144(5) . 978-988. e10. DOI. 10. 1053/].
gastro. 2013. 01. 048.

[5] SPALINGER M R, KASPER S, GOTTIER C, et al. NLRP3
tyrosine phosphorylation is controlled by protein tyrosine phos-
phatase PTPN,, [ J]. J Clin Invest, 2016, 126(11) ; 4388.
DOI; 10. 1172/]JCI90897.

[6] MOHAMED I N, ISHRAT T, FAGAN S C, et al. Role of
inflammasome activation in the pathophysiology of vascular
diseases of the neurovascular unit [ J]. Antioxid Redox
Signal, 2015, 22(13). 1188-1206. DOI. 10. 1089/ars.
2014. 6126.

[7] LIU H X, ZHAO L, YUE L, et al. Pterostilbene attenuates
early brain injury following subarachnoid hemorrhage via inhi-
bition of the NLRP3 inflammasome and Nox2-related oxidative
stress[ J ]. Mol Neurobiol, 2017, 54(8) : 5928-5940. DOI.
10. 1007/512035-016-0108-8.

[8] REN H L, KONG Y, LIU Z J, et al. Selective NLRP3
(pyrin domain-containing protein 3) inflammasome inhibitor
reduces brain injury after intracerebral hemorrhage [ J .
Stroke, 2018, 49(1): 184-192. DOI; 10. 1161/STROKEAHA.
117.018904.

[9] ELLIOTT E I, SUTTERWALA F S. Initiation and perpetua-
tion of NLRP3inflammasome activation and assembly [ J].
Immunol Rev, 2015, 265(1) . 35-52. DOI. 10. 1111/imr.
12286.

[10] HEQ, LI Z Y, WANG Y T, et al. Resveratrol alleviates
cerebral ischemia/reperfusion injury in rats by inhibiting
NLRP3 inflammasome activation through Sirtl-dependent
autophagy induction[ J]. Int Immunopharmacol, 2017, 50
208-215. DOI: 10. 1016/j. intimp. 2017. 06. 029.



2416

=R KRR, 2019,41(24)

http : //aammt. tmmu. edu. cn

[11]

[12]

[13]

[15]

[16]

WANG Y T, MENG CC, ZHANG J Y, et al. Inhibition of
GSK-3B alleviates cerebral ischemia/reperfusion injury in
rats by suppressing NLRP3 inflammasome activation through
autophagy[ J]. Int Inmunopharmacol, 2019, 68; 234-241.
DOI:; 10. 1016/]. intimp. 2018. 12. 042.

YU C, HE Q, ZHENG ], et al. Sulforaphane improves out-
comes and slows cerebral ischemic/reperfusion injury via in-
hibition of NLRP3 inflammasome activation in rats[ J]. Int
Immunopharmacol, 2017, 45. 74-78. DOI. 10. 1016/]. in-
timp. 2017. 01. 034.

LIZ Y, HE Q, ZHAI X, et al. Foxol-mediated inflammatory
response after cerebral hemorrhage in rats[ J]. Neurosci Lett,
2016, 629. 131-136. DOI: 10. 1016/]. neulet. 2016. 06. 013.
WILKINSON D A, PANDEY A S, THOMPSON B G, et al.
Injury mechanisms in acute intracerebral hemorrhage [ J].
Neuropharmacology, 2018, 134 (Pt B): 240-248. DOI.
10. 1016/j. neuropharm. 2017. 09. 033.

WANG X, ARIMA H, YANG J, et al. Mannitol and out-
come in intracerebral hemorrhage: propensity score and mul-
tivariable intensive blood pressure reduction in acute cerebral
hemorrhage trial 2 results[ J]. Stroke, 2015, 46(10) ; 2762
-2767. DOI: 10. 1161/STROKEAHA. 115. 009357.
KURAMATSU J B, HUTTNER H B, SCHWAB S.
Advances in the management ofintracerebral hemorrhage

[J]. J Neural Transm ( Vienna), 2013, 120 ( Suppl 1) :

[17]

[18]

[19]

[20]

[21]

S35-S41. DOI: 10. 1007/s00702-013-1040-y.
SPALINGER M R, LANG S, VAVRICKA S R, ez al. Pro-
tein tyrosine phosphatase non-receptor type 22 modulates
NOD2-induced cytokine release and autophagy [ J]. PLoS
ONE, 2013, 8(8): €72384. DOI: 10. 1371/journal. pone.
0072384.

SPALINGER M R, LANG S, GOTTIER C, et al. PTPN22
regulates NLRP3-mediated IL1B secretion in an autophagy-
Autophagy, 2017, 13(9): 1590~
1601. DOI. 10. 1080/15548627.2017. 1341453.

ZHANG ] Y, ZAHIR N, JIANG Q H, et al. The autoim-

dependent manner| J ].

mune disease-associated PTPN22 variant promotes calpain-
mediated Lyp/Pep degradation associated with lymphocyte
and dendritic cell hyperresponsiveness [ J ]. Nat Genet,
2011, 43(9): 902-907. DOI. 10. 1038/ng. 904.
BAUER C, DUEWELL P, MAYER C, et al. Colitis
induced in mice with dextran sulfate sodium (DSS) is medi-
ated by the NLRP3 inflammasome[ J]. Gut, 2010, 59(9) .
1192-1199. DOI; 10. 1136/ gut. 2009. 197822.
ZAKI M H, BOYD K L, VOGEL P, et al. The NLRP3 in-
flammasome protects against loss of epithelial integrity and
mortality during experimental colitis[ J]. Immunity, 2010, 32
(3):379-391. DOI: 10. 1016/j. immuni. 2010. 03. 003.
(Y#8:2019-07-03; f&E] :2019-08-15)

(%4t x &)



