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[ Abstract |

Because of the increasing population of the elderly, cerebrovascular diseases have become one of

the main causes of death in them. Therefore, it is the common aspiration of medical workers in the world to further

study the mechanism of the occurrence and development of ischemic stroke and actively carry out effective early pre-

vention. In this paper, we review the research progress of purinergic 2X7(P2X7) receptor in the pathogenesis of is-

chemic stroke to provide theoretical basis for the treatment of ischemic stroke.

[ Key words |

Ischemic stroke;

R L P R i R L PR 5 2 ) R PR B,

LI AL 30 T 5 S e 2 AR e i AR A £

Purinergic 2X7 receptor( P2X7R) ;

Pathogenesis

AEN o AR IS , 437 T o e DX T O i
FEAR, TP AE B 08 , — W IR (ATP) JHA4E,



RSB 201948 8 1 5 12% 8

BRI 2 TTIET: Y . A AN ATP 78 p X
2 255 PR N [ 245 25 40 =[] A P o
155070, B R — Pl I B 20 IR, 3
TGS REZ R P2X Al P2Y KR FEZFER . P2X IEE
IS REZ A 7 (P2XTR) S IERS ESZ 1K P2X R PR &
PR — A2, AT REAL TR 2205 53 R e 24
SR RS, o 9 Y 338 TR AC 48 S I 240 M
JHT R EH , fE R 2B E KR e R R R E
BRI W R i M X BT R B B L £
KMEREAIE BRI A 2 M SR I AE (AR
JPHE . SR AE R P2XTR 78 B ik rf XA
FIRBR T A — 25k
1 P2X7R §945 514

P2X7R 5HAth P2 Z &G H B AR, &%, E
KGR P — T B A K 57 T S SR A2 A ) 43
5, % T P2XTR,395 D EEIERRZL R N 555114544
FXF EE ST, P2XT [ H 35% ~40% , To s i
K, T P A 1,239 A EUIERRGLR Y C 3
XAEHAZ AR i, XA C i B & 2 F
ARG R4S A 35 200 M 2 £ 5
B . Hk, P2XT g AR e Bk B s 1l
— i T BB TR E . 94k, P2XTR X ATP
HARARR SRR ST, I EL A AR X4 25 vk B fy 20
Jash ATP (225 R G ) A RE B S . P2XTR Y
SRR T Bt KU R
2 P2X7R ZEfRM 1 AR A §94E F

HT, K58 £ B, P2XTR 76 Hain P v X
HATEERMET ., Chu 25" % PR R U 4 ik St
L2 BT 25T P2XTR S50, A7 LSSt 38 ik
BTG 5, B AR 2T 1R 12 B fa , 7080 T 1 5 CAl
[X 1 22 TEHE T R 22 08 3 A A B A8 P2 i DR 71
ik, AR R FR B A A Tk 2 d S i
S5WE G(BBG) JRAT /¥ T CAL X b 2 048
T N BOERE 4L 2 A -1 (IL-1B)
Feik P38 W MR AL A 2 TS . RIRE, e
B JRFEi 3 d 5,457 BBG iGY7 3 d, It 5 FE
A REAK 60% " IAEJR BRI 3 h Y24 T BBG A
BT ZERIR ) AL 3 d J5 R ISR I R A
TN B ATTE A
2.1 P2XT7R At KUS e RAE R FE
R e i v, P2XTR 76N S5 40 . L 2 T e 5 400 M o
It G AN T ek BEgE F W, 1E
HIHR A28 R G5 (CNS) w1 P2XTR 1 — T 8 0 4 Ji
S 5G4 E TR 25 G ST I, Kaiser 2501

- 923 -

W5 R WIFE P2XTR 5 P 5% 109 K fii v 2 ok e ZE A
TRU/INERH /N 3 200 il e o A 453 45 B g B AR o A
i St 0L P J5 3, v KO- B ATP SR/ N G S5 4 A 1)
P2XTR 33335 IS BN B4 I Ak S g
Y OR T weA Y ) RS PR S vl w1 g T
T RN PR AR 2 14 TL-1B8 . 1L-6
iR SR FE P F-o (TNF-o0) 7 53 S 412 5 PR 7 L
B 5 Wb Iy St — 25 B /N B T A I, I 7T 75 T R
V5 X Ak RN RIEI o 3K —FPREEL 1 A 22
PET RO o VR, T AR SO s B
Je ek Fii ke 1t/ P R A ABE AR OK BRIk Y P2XT7R  NLRP3
FEIRO VR 0T 550N T AR LS | R SE R
GrUb e SAN TR INTS S S B AR /I 5 40 A T
JUE ST 240 L RS AZ A P2XTR ZR3K, Al gl MCAO/R
R e 000 e i T e R P R0 P R B A 8 A
S, FEA 8 T~ IL-1B \TNF-a /Ko e =
PR B 1T P2XTR G IL-18 Ay A, Hirpr—
PR v ] P2XTR 5 KA Ca® H 4R
i caspase-1 SR G BHUR MY TL-1811, 53 4h 2 AN
RIS P2XTR A5 () S 000 e 7 " R 1t
AR ER Y o ERTAITTS 2 I, ot o, ke S g oK
ATP H 418 PRI QUM SN ), ATP 5% P2XTR
P2X7 S EARAE K, 5k K S Ca®* PR3, R At 4
JEUREE 137 3% 45 85 1) Pannexin-1 FF7C, i L S BCAR B 53
HEAZN A0S NLRP3 M5 40K . NLRP3 %t
IRPLTE R pro-caspase-1 JE B HL A 1G PE caspase-1,
caspase-1 —J5 {1755 caspase-3 | caspase-8 £ ik
AN T, 5 — 7 5 R IL-18 [ TNF-o 1 IL-18
7= A SRR P . A R S i
IMF%E 1 J5 NLRP3 5R3K 5 2538, [A] i) NLRP3
Z AT R PR XU /N B Bk 4% , 9 B NLRP3
it NLRP3 AR 2 A B 430/ 55 43 W B =X
& A 28 1M A 33475

2.2 P2XT7R -SRI Ca®* #BEk e Bt
SRR P2XTR A S 20 M 2% Ay B8 PR 0 19 3
B, Sperlagh 2% BF % & BUIK Bl 1Ml J5 K ik ATP
R R AN Ah, J0% P2XTR, Kt Ca® " 3l 5 P2XTR
HRALIEHE AP (57 P2XT R 4] 7] ] LA BH BB ik —
T AR, VAR MR . Arbeloa 2570 7 JRUR e 5w 22
JCEE R Y b is B A AR B R R Ca® I B AR BF 5
P2XTR R, 5 R A 853 5 ATP (1 mM ) Fi BzATP
(100 uM) # i P2X7R, Ca®* i P2XTR 15 #4015
TN, INEE P2 ICHET 1 P2XTR $i5] BBG,
REALINE] ATP 5L Ca®* NI, I/ AR5 5 [



- 924 - Chinese Journal of New Clinical Medicine, August 2019, Volume 12, Number 8

HZIEPET . P2XTR BYHRLE 0T S804 M Py Ca’*
i, SRR A () TR AR B 5 (2)
2 Y 2 4 R 5 (3 ) P A 60 00 200 M SR A 11 B o T
I (4) B EAR B AR S AR EEB K, P2XTR
YT R, Ca® i P2XTR AL IE KRR AZA I,
1L P2XTR LT pannexin-1 258 38 FFH0H AP
AN Ca® 3. [ Ca® POfiS 1 g £ AR Ak,
S35 Ca® T I RIS, AN N Cat EE
Sedn'™ . ERRBEROAN A A Ca® 3 A S A R T
TR AT , (5 80 T3 20 0 1, 240 29 4 i
7N e S 11100 W [ 0 W2 3 R ;8 Y R IE
IR Ca* , 515 4ok (A P i R A5 VTR, ATP &
BIRD , ML R TR Ca®* K ST 3 5T 3k B 4ok (A 2
P BEL , SRR FL L 15, B B PR AR S f LB T
TF, B TRV B S Ca® A2 M 5T, 34005 R 1
R AR R ARG R %™ S R A AET

2.3 P2XTR i B Ui o 2530 R e M e
AT P2XTR 2549 y-JE TR AR T
o BEFEARAE AR K U T M A MR 2 00 5 fi A
FMEGRR (OGD) BRI b H P2X7R 453171 BBG
AR R L, 0 I E A R R A y- 3 T R
45 R LR T R R 22T S A OGD 4
¥ BBG Al E A y- 2 T BB i 3 in , e
P2X7R /5 T K BIHF S OGD 4 G RR A y-2 35T
BRI BRI . Papp 257" 2351152 FHAR e 4k P2 Z 1k
FEHURAT P2XTR S BEMEH5 BT AE /D B 5 v 34 m]
KIN ATP 75 5 108 ER N -2 5L T R AR, T 7E
P2XTR PR3 /N U T v ATP 375 S 109 48 2 R
y- R TRRIBEULT AR, #8781 P2XTR 25
T/NEHE DY Fh ATP SR IR y-2 5L T
BRI, MR MR 55 , 20 AN R B Y ATP 0%
P2XT7R, P2XTR B8 AT [ i 1 T35 58 P B B 73
BRI L3R A D-K AR I B B 1l iE
A FHGEAE RS AR B . FEARBEA
ZEANIAN, 100 1 25 R B, 3 2 40 i IR 4 R IR B
17, B R BRSP4 , T fih & A ST 53—
D71, A P2XTR Gl A BN A E R B 1B,
E R BRI 5 | 1 L A, SRR Na® 1428, M
Na* F1 K" BAb2p b B Ay B T dm o™ . I
I, TR BE G P2XTR 5, A A R AE N x5
PR IR T B M R o SR A £ B4 A i
AN R AT HE— 4 R T 98 P2XTRPY L -
SRR S IR ot A 458 495 114 SRR A I B Il S P2XTR
I -2 T R B I, AR T Na® fl K

AL 2 Ty~ T IR LA Bt s a1 53 44 1) 1
o Bk, B2 v-2 T BRI 37 (9 S AL ]
A REDREASE IR
3 45

g5 BTk, P2XTR VRN Z R G0 Ll 1o fir
ML B 5T B R RUS PR 28 RAE ROV Ca® " B 2K
T 2233 R, 4550 P2XTR X ML 45 H1 05 A T
SR LRAPVE T, B 1A U 7 R P G 105 % 1R
JPHE A H P2XTR AP 1 22 5K 1 0 3y e FBL ik it
FEAMNTEDISE R B, H AT F P2XTR H5H0 75 (1 i
FH i i 2 22 A PE IR A EY , H 240 P2XTR #5505
RSN, [, 25 58 P2XTR IR 23850, 7
TEPEAE AT AN A P2XTR 4 R 3 DL R 56 R B A 14
BT P2XTR (g B A AR . ok, R0 RE & A
FIT O A Bl i b XU T B R B R T
B, HATHZ P2XTR (L5 7 B2 SUE I, #R1T%
SIS0 e b XUR S B T RE S A 1 R
e B EEAE A, T — RS2 DL P2XTR Syt
L RGA TS A BRI AT . AR BIESY
T AT P2XTR BTN, ks e o 1 v R
BT R A 2

S 30k

1 Kumar A, Jaggi SS, Singh N. Pharmacological investigations on possi-
ble role of Src kinases in neuroprotective mechanism of ischemic post-
conditioning in mice[ J]. Int J Neurosci,2014,124(10) ;777 -786.

2 Franke H,Giinther A, Grosche J, et al. P2X7 receptor expression after
ischemia in the cerebral cortex of rats[ J]. J Neuropathol Exp Neurol,
2004 ,63(7) :686 —699.

3 Fields RD, Burnstock G. Purinergic signalling in neuron-glia interac-
tions[ J]. Nat Rev Neurosci,2006,7(6) :423 —436.

4 Sperldgh B, Vizi ES, Wirkner K, et al. P2X7 receptors in the nervous
system[ J]. Prog Neurobiol ,2006,78(6) :327 —346.

5 Skaper SD, Debetto P, Giusti P. The P2X7 purinergic receptor: from
physiology to neurological disorders[J]. FASEB J,2010,24(2) :337 -
345.

6 Takenouchi T,Sekiyama K, Sekigawa A , et al. P2X7 receptor signaling
pathway as a therapeutic target for neurodegenerative diseases[J].
Arch Immunol Ther Exp( Warsz) ,2010,58(2) :91 -96.

7 Adinolfi E, Pizzirani C,ldzko M, et al. P2X(7) receptor; Death or
life? [J]. Purinergic Signal ,2005,1(3) :219 -227.

8 Anderson CM,Nedergaard M. Emerging challenges of assigning P2X7
receptor function and immunoreactivity in neurons[ J ]. Trends Neu-
rosci,2006,29(5) ;257 -262.

9 Chu K,Yin B, Wang ], et al. Inhibition of P2X7 receptor ameliorates
transient global cerebral ischemia/reperfusion injury via modulating
inflammatory responses in the rat hippocampus[ J]. J Neuroinflamma-

tion,2012,9:69.



13

14

15

16

17

18

19

20

21

22

RSB 201948 8 1 5 12% 8

Yu Q,Guo Z,Liu X, et al. Block of P2X7 receptors could partly re-
verse the delayed neuronal death in area CAl of the hippocampus af-
ter transient global cerebral ischemia[ J]. Purinergic Signal ,2013,9
(4) :663 -675.

Arbeloa ], Pérez-Samartin A, Gottlieb M, et al. P2X7 receptor block-
ade prevents ATP excitotoxicity in neurons and reduces brain damage

after ischemial[ J]. Neurobiol Dis,2012,45(3) :954 —961.

Del Puerto A, Fronzaroli-Molinieres L, Perez-Alvarez MJ, et al. ATP-
P2X7 Receptor Modulates Axon Initial Segment Composition and
Function in Physiological Conditions and Brain Injury [ J]. Cereb
Cortex,2015,25(8) :2282 —2294.

Cisneros-Mejorado A, Gottlieb M, Cavaliere F, et al. Blockade of
P2X7 receptors or pannexin-1 channels similarly attenuates postisch-
emic damage[ J].J Cereb Blood Flow Metab,2015,35(5) :843 —
850.

Kaiser M, Penk A, Franke H, et al. Lack of functional P2X7 receptor
aggravates brain edema development after middle cerebral artery oc-
clusion[ J]. Purinergic Signal ,2016,12(3) ;453 —463.

Lu YM, Tao RR, Huang JY, et al. P2X7 signaling promotes micro-
sphere embolism-triggered microglia activation by maintaining eleva-

tion of Fas ligand[ J].J Neuroinflammation, 2012,9.172.

Friedle SA,Curet MA , Watters JJ. Recent patents on novel P2X(7)
receptor antagonists and their potential for reducing central nervous
system inflammation[ J]. Recent Pat CNS Drug Discov,2010,5(1) ;
35 -45.

W R, HL B SRy SR i A AR DR B R e I

BTIX P2XTR 5 NLRP3 S/ MAFR KR [J]. i E 418Uk
FHAMIL 2R ,2018, (1) :23 -29.

T/ NIY . HeTF IS SZ AR A T A 2o R AE UM AR L £ 6 MCAO/
RORBAEJICACRETT B2 [ D] . R« ts b BE 24 K57, 2017.
Bianco F, Pravettoni E, Colombo A, et al. Astrocyte-derived ATP
induces vesicle shedding and IL-1 beta release from microglia[ J . J
Immunol, 2005,174(11) ;7268 - 7277.

Le Feuvre R, Brough D, Rothwell N. Extracellular ATP and P2X7 re-
ceplors in neurodegeneration [ J ]. Eur J Pharmacol, 2002,447 (2 -
3):261 —269.

Takenouchi T, Fujita M, Sugama S, et al. The role of the P2X7 re-
ceptor signaling pathway for the release of autolysosomes in microgli-
al cells[J]. Autophagy, 2009,5(5) ;723 —-724.

Melani A ,Pantoni L, Corsi C,et al. Striatal outflow of adenosine, ex-

23

24

25

26

27

28

29

30

31

32

33

34

- 925 -

citatory amino acids, gamma-aminobutyric acid,and taurine in awake
freely moving rats after middle cerebral artery occlusion: correlations
with neurological deficit and histopathological damage[ J]. Stroke,
1999,30(11) ;2448 —2454.

Duewell P,Kono H,Rayner KJ,et al. NLRP3 inflammasomes are re-
quired for atherogenesis and activated by cholesterol crystals [ J].
Nature, 2010, 464 (7293 ) ;1357 - 1361.

Yang F',Wang Z,Wei X, et al. NLRP3 deficiency ameliorates neuro-
vascular damage in experimental ischemic stroke[ J].J Cereb Blood
Flow Metab,2014,34(4) .660 —667.

Sperldgh B, Zsilla G, Baranyi M, et al. Purinergic modulation of glu-
tamate release under Ischemic-like conditions in the hippocampus
[J]. Neuroscience 2007 ,149(1) :99 - 111.

Arbeloa J, Pérez-Samartin A, Gottlieb M, et al. P2X7 receptor blockade
prevents ATP excitotoxicity in neurons and reduces brain damage af-
ter ischemia[ J]. Neurobiol Dis,2012,45(3) :954 —961.

Pedata F, Dettori I, Coppi E, et al. Purinergic signalling in brain is-
chemial J]. Neuropharmacology,2016,104 ;105 - 130.

Szydlowska K, Tymianski M. Calcium ,ischemia and excitotoxicity[ J ].
Cell Calcium, 2010,47(2) :122 —129.

Csordds G,Hajnoczky G. SR/ER-mitochondrial local communication ;
calcium and ROS[J]. Biochim Biophys Acta, 2009, 1787 (11):
1352 - 1362.

TR KL, RN, S P2XT 32 A K U S I Rk 22
TER A N BR AR I 28 SRR y- 24 T BRI h AR AT LT .
rhAE R A 2 ,2010,30(10) 11254 - 1257.

Papp L, Vizi ES, Sperldgh B, et al. Lack of ATP-evoked GABA and
glutamate release in the hippocampus of P2X7 receptor-/- mice[ J].
Neuroreport ,2004 ,15(15) :2387 -2391.

Duan S, Anderson CM, Keung EC, et al. P2X7 receptor-mediated re-
lease of excitatory amino acids from astrocytes [ J ]. J Neurosci,
2003,23(4) ;1320 — 1328.

Sperldgh B, Zsilla G, Baranyi M, et al. Purinergic modulation of glu-
tamate release under ischemic-like conditions in the hippocampus
[J]. Neuroscience, 2007,149(1) ;99 —111.

Frizzo JK, Cardoso MP,de Assis AM, et al. Effects of acute perinatal
asphyxia in the rat hippocampus[ J]. Cell Mol Neurobiol, 2010,30
(5):683 -692.

[MARBH 2018 -09-08 ][ A4 &+ £ #]



