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The Progress of P2X7 Receptor in Psychiatric Disorders
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Abstract The P2X7 receptor is a trimeric adenosine triphosphate (ATP)-gated non-selective cation
channel and is expressed predominantly in immune cells and glial cells in the nervous systems. Activation of
P2X7 channel is correlated with the inflammatory reactions, immune responses and cell apoptosis. Recently,
it has been reported that the P2X7 receptor contributes to the pathogenesis of various psychiatric disorders.
The mechanisms may involve genesis of neuroinflammation, alteration of neural plasticity, cell apoptosis and
abnormal releases of neurotransmitters in the nervous system. The studies indicate that the P2X7 receptor could
be a potential target of novel interventions of psychiatric disorders. This review summarizes recent progress of
the P2X7 receptor in several prevalent mental disorders, such as depression, bipolar disorder, schizophrenia and
anxiety.
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NARFIGTTRERLIR IEAERE 1. A STMP2X T2 4K
FEH WGP AR T I ol it Fudt e df — 2Rk

1 P2X7Z ARSI IERI 70
1.1 P2X7RFERMELREIFS

it N RP2RX7H) 7 HI AL F12°5 Y i fk K
(12q24.31) EM, ANZEP2RX7E A w2 40, HAl
CL % HUE I 15080 BLAZ 7 R 22 A5 1 (SNPs), L H 6
4 SNPs-5 5 FE HIARAE FSUAR 1 I Rl A7 6. P2X7
AR B AN N B R I 26 N R ER) . 14N
AP GE R8N R FER) . 2N I R MR e (A 24
AN R ) AN LA B P9 3R 35 2R (239 2 2 FR) 4 ik o
P2X 7521 ¥ M P4 SR ity P 5 22 e B 1 0 R i o &5 51,
PEIRZ AR T B2 2 P T B r S R R A
1.2 P2X7ZEERIREERGHFRIES

AR R G, PIXTZART 2 RiE T %%
Y AL AZ A M IR EL 00 R I 4 i 5 ) R of 905
Yfl. EMLRGH, P2XTRARE R RKIET /IR
a0 M AR TE R A ARM . AR K, P2X TR AR AE
P22 T A FIAP . Metzger 5 i #y 8 A Y51k
P2X 75244/ IN B 4 T P2X 752 A 4 i o 1 3Rk 43 A,
SRR, P2XTRZARTE /NG B i T i X 1
P2 Tt Rk, H R 7R D CA3IX 4 & R (glutamic
acid, Glu)REHER AP Z T IR RN FE, Fm
P2X7ZAMRTT BE S 5 X (Wi S B Z R RE 42 R 5t
(R0 43 A BRVE Bh o M) 2 R SRR I — 2D R,
P TEP2XTZ AR BRAE T R IE T IR & R4 1)
RAMATIPL R RGE,

UG IEYE SR & U RIBP2XT 524K, (BAETH
BEK T b, %2R e R 42 e R B R B IR
SRR S . % T4 28 0I5 40 i 2 () A7 76 L[]
DS RN S i T S NS AR S & By ik O s
P2X7 AR R AEA TR NG E B AT T 40 B 1)
P2X 752 PRSI, 38 Ik 4 28 0 J5 4 A A X [
L IR G G ESY i 8

2 P2X7TRAEHGES T E =@
2.1 P2X7Z MBI IRTRIEThBE

P2X752 44 5 ATPHISE A AR, BIEP2XT % A4
TR EIREIATP, P2XT7TAREE 2 )5, AMUFFI
BT, JF H TR0 AR b AR BRI K 4
TALIE, fo¥rsr T8/ T900 kDaff) k71 AT 5 M

ZIESLIE F T, (A N 2 O A, I
KA RN MR A 4. P2X TSR BOE W ST
A TERERBERE A 2N R 4 8 B I IR VR
AU ARG . 2R EARIE R RS 5T
YR AZ R FiE A AR . Horh, B4R () B -l TE RO
A DL 58 R AR FH R0 A SR DR~ PRI, 1T 4 B P
JER A (%) 275 403 R 22 A% 4 B FR) T et 2 U S T 2K 2
TILIENE ). SR, P2X 752 A2 U 58 B iE 1L
T8 2 ] RS AL B AT AN IS 2. % TP2XT7%2 4k
PR [FPIRASFEE D RE B 2 5, $R7RAERE FTP2XT
AR D RE A E AL, 75 52 ) B - 18 A1 fLiE
AR FH o

WA, P2XTRZ2 AR 12 2 5 Ja R 1 A0 i R PE
P L o P2XT S AR IS X 98 E [K - ) 4k Fi 4 ik
RIE T HEAEH, KX B/ % -1B(interleukin-1p,
IL-1B) A1 4 £ & -6(interleukin-6, IL-6) ] 4 WA it %)
T oA E Y, i, Barbera-CremadesZ5!'"
FIRIT TR I, P2XT7 34475 3 TNF-affe AL g 1 AT
M FTNF-077 25, IX$E7RP2XT 52 4K 1] 68 52 10 98 4iE 4]
T A AVBETR) 2 A B B B 1 3 ) 98 0 DX - B
JBLASE, P2XT 52 44 34 AT 15 22 Fh w22 32 JoT RS TR
R R /N BRP2rx 736 R AT R A A% B e ph 42 0
FB(an5-HT) A 7K U, #0480 35 BLGABA
AR SN Na IR B, P2X 752 PR B0E 18 &b
Na ™ ¥R FE FEA%, AT B AR B 2 42 K fGABA
FMGluff L, HGluffy T iR K TGABA. FN
R fink 18] B 1 Glu B AR A] 5 K I R 3G 5 (LTP), 427
P2X75 AR 0] Be 18 1L 1A 5 GluEE Y, 12F 1M 52 1) 7 2
R mT R,

FERZH AT ZMT, BT M IATPIR FE ¢
i€, P2XTZ AR A TR HDIRAS o ENUR 25E. 42
173 %0 AR L SR A A S RS T, T AL I S A
Wk 4 )N IR J 4 5 T R T v K B ATP,
P2X732 K. P2XT 32 A Ja vl K7y 1 fLaE ik
— B BETNATP, T¥ BP2X 752 A 330G A ATPRE i 2 ]
) IE R, TROK R A5 5, IF )8 3h fE 6 A 98 7 74
. (damage associated molecular patterns, DAMP)#{
i A PR G N . R B, P2X75% & 5% ENLRP3
HRAE/IMAE (nucleotide-binding and oligomerization
domain-like receptor 3 inflammasome), 4% ] 9 JiE [X]
T, WITL- 1B B BRI RE e DL b S5 I 448 46 7w,
P2X 752K R] 22 5 G P 40 LRI B o 40 BB AL . 2
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D] - A il A % Aot 22 368 o7 e JSORI B B, AT 8 45 4
ZRAIRE
2.2 P2XTZRHTHE S 1B

A SCERIE, P2XT7% 1A Z 54N 2 F0 RS
B O . Bl AR BEA2(PLA-2). B e
D(PLD). J-Jt K4 W (caspases). ¥ AL Ttk L 4H g i%
T (NFAT). WFLEIY)# 5 1 (mTOR). Ras-Raf-
MEK-ERK1/215 5 1@ . 3 A H-2(COX-2). 3
T8 M 7 2% B T fF 45 4 B2 1 (CREB) c-Fos. 1% ¥
(NF-kB)Z50(1),

@ Receptor
!

3 P2X7TERESHEHER
3.1 P2X7ZAEHEBEHHIER

A SE & —Fh LU 28 %7% . B4R EIFIE 53)
VR 9 FBRAE, I A B ARRGOR | B R PR A5 A
A A FRORG F T

A I R BE 72 48 H, P2RX7H Bk 7 R 2 & 1
1$2230912(GIn460Arg)5 1 Al AE A 1R 98 1 5 TP
7E 7% 1s2230912(hP2RX7-GIn460Arg) [t HEK293
0 M 2R 8 97 5 o ANP2XTRZ AR B ), KB
GInd460Arg 2k & 40 M ¥ 45 55+ N i Jk b, $&7RP2X7

Caspases

Cytoplasm

Cell nucleus

€ ) Kinase

€ ) Transcriptional factor
@ ATP
O Large molecule

[:] Signal molecular

TEAN R BE R ATPRI T, SR 1 P2X 752 44 th 5% P % R AN R 231 FLIE AN AS R O DO REARES o 7E ik BE I ATPHI T P2X 752 Al 7%,
S REA2(PLA-2). BEIEEED(PLD). Mt K A& fi(caspases). & LTk 241 Hi 4% K T+ (NFAT). T FL3h ¥ 4L % FA(mTOR). Ras-Raf-MEK-
ERK1/2{5 5385« M A IE-2(COX-2) M0, 38 B e 10 B i 8 16 55 77 20 fhe-fos. CREB NF-kB& 46 K1+,

The P2X7 receptor on the cell membrane changed from closed to open and macromolecular pores in different concentrations of ATP. High level of ATP

activates the P2X7 receptor, and triggers multiple intracellular downstream signals, e.g. PLA-2 (phospholipase A-2), PLD (phospholipase D), caspase,

NFAT (nuclear factor of activated T cells), mTOR (mammalian target of rapamycin), Ras-Raf-MEK-ERK 1/2 signal pathway. These proteins are trans-

located into the nucleus, and then activate transcription factors (e.g. c-fos, CREB and NF-«kB) through phosphorylation or dephosphorylation.
Ell P2XTRARKIIhRERS K T s S8

Fig.1 Functional states of the P2X7 receptor and its downstream signaling pathways
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ZARIhRE Z B, S5 FEES, R N JRAP2X 7/ B
(hP2RX7)KE B N N ZhP2RX7-GIn460Arg, K I L
/N BRAE AT AT P M S5 rh FR I HH AR RS HS I ANPURk k 2K,
$E 7152230912 5P2X75 14 Ty e A1 475 26 B b5 AH 50
AR, oG/ B BERR 25 44 % AR e, BRI A/
B FE N\ PR B FIR B AR (REMS)TB: AR I 4 Ko 18 30k 3
) (SWA)FIER & 3 20 HE A AR (NREMS) i ] 95 2L, 1%
5K T R REAR R B — 87, Xk 16 28
AN FATIEIR KT 5, I P2XT7 2R IA F
U7, KRR T SNP-rs2230912 1] fit 38 i o A% i R &%
F 2 5 H0ASRE K o

E A 2 T Al FCAE 32, P2rx7 /N BRI H
PULMAR R AU, AR, P2XT% S5 T
CUMSELNIE 2 BE(LPS) 5 K FIHARFEAT , R AT T
P2XT7ZARFE PRI, 7] LA CUMSEL 4 £ 45 7
LPS#5 & BB FEAT AP, $&7R8 T P2X752 44 5 HIAR
i R0 A AH DA

AW FE R, 18 M 5 AN 28 0E K 7 5 R
()R AR FH R R AR R, 58 i (R F- AN AE AR AE B
(IR o RN B8 P 2H 2 (2 B e ), T
H 7K ) SORE R 5 2 AE SIARRE AN 7 J5 $AT I AT
B2 R EN], FECUMSHIE R, P2X73%2 1%
SR KAP B, IR i EEP2X 7R-NLRP3-
IL-1BIEH S5 T IL-1PI AR $E/RP2X 752 418
R R e N2 SRR R B 2 . 7E AR AR R
e, P2XSZ ARS8 R o 40 B 4k, FF 51 IL-1B
G RAER TR, FEINACFEAT A, MR, ([ P2XT
SEARFE G AT LA ] /I8 i 57 248 R i IL- 18, sk
AEFEAT AP, DL RAFFid R, P2XT752 44 ] A i {2
HEJE N 23 5 I E () A

P2X7%2 62 5 AR RE A9 1) 53— vT Be bl o,
P2XT7Z AR WOE G 1 e B S fil v B . I IR WF 7L
E S, FIARE 8 35 g S A B /N0 g D A O
FE 2 25 PRAREY . T ) 15 TG B B AR (1 7 ST ml i IE
/N R S UK [B] (dentate gyrus, DG)H A 98 Bl &
D, T P2X75E R R B BRI A H IS LI B R B
Hajszan %64 i I, BE A& =1 1514 TG BB 2 1 4 57,
P2rx77 /N T CATFIDGIX 38, 58 fi % 1 (5 3%
I/, TCAIX AN B /R 42 T BRI, TIF BH PR P2.X 7 45
PRI FAR /N BRI 2 [X C A3 H 5 i 2 2K () A 2800 B
N, PR T IAP2X 752 M4 T BUR HUNAT R 1T BE
W R S CA3M R A T S . b Ak, F R P

255 3% A ¥ (brain derived neurotrophic factor, BDNF)
AR TP TR R A, JE I 5 T 5 fd ] B,
o b i K i FE A 5, (R DG X 4 T
AB 7T 2R B, BDNFRIEKE 18 -5 AR E &
A R 5R < IE, BDNE N i Al e 2 AR AT N & A1
AR 2 —1%, TEHNHICRE £ 2 il P i 1 Ao ) 2]
BDNF mRNAFIH [ 38 90, SR E & 35 1ML
BDNF 7K FEAKET, 7 /)N B P4 7 49 45 14 BDNF 1]
DABSCE /N BRI S AR BEAT B, P2XT7 52 A4 % b 41 ]
P22 TR Gluff) B, i 2 5 fk 7] B Glu ) EFR,
o BEE A R A SMNR2BAZ AR, #E 1N Ui B BDNF )
FKiks. HAEMNREZERETSLPS)E, i S BDNF
KRBT P2rx7 /N, $RP2X T2 53R 5
R T BDNFJR /D HH %

5-HTRE #2038 Joi A $90) IS JRE 1 5 93 AL 1) m i
FEH, 5-HT3Z A4 33 51 32 0 2 i R _E Hiam AR 2
M) FZERE S 2 — o IR T WS 3, HIARE
R S-HT R Ak ()9 b, I HAaxX Fpsb vl Bl ik
PR 2590358 43 W 508, CsolleZ5EM R B, ELPSiF
RIGINASRE I ) P2rx 77/ R 5 S-HTRE UK 5
TEF AR, $ERP2XT ARG 5 i T S-HT R
HR ARBRR, P2XT AR b 4% 4 oo 5
IR T 1 B 8 R RS BRI S-HTAA AR R R 5 7
GoloncserZ B85 £ vE P2rx 77 /)N B ) AR 4% 4%
B S-HT R 28 70 AR A1 o 88 A% 35T 2 18 5 13 0
S-HTREMZ TG S5, P2rx7 ' /INERU R 5-HTRE I LB 2F
RN /D Af FHP2X T 32 4645 B FIINT-47965567 4 7]
DATS B R 45 . X RP2X T2 4R 1T LA 5
HENZ b BEAZ ST 200 T 1R o b 48 T ) S-HT RS
e Pt BIP2X 752 AR K 5-HT i I =5 4E FH 76 AN ] i [X
HIBhZ IR B A T 22 5, P2XT32AR % TL IR (A i g b 42
TCIIREAIS-HT IR THCH B N B 28 AT 1R A

TE Bl 4 A5 0 0 H0 AR E BB 3 1 0T 9 P Y R B,
P2X752 Rk 1K K1 5 HIAICAE (93 72 2 B AH O, 1
P2X752 2 5 HIAR S 2905 1 440 . 43 5 WL 1) R0 S
PERI IR AT NS 28, P2X 732 4K AT B [F] i 72 AN [
i DX R HEAE IR0 T 2 24BN RIS S
DRl b, B P2X 752 A4 1) RIS AN ) RE, RS T TR
JiE B BRI, B P2XT7 52 4R 45 075 T RE BRI IR
T HARAE I8 7GR 1)
3.2 P2X7RAENRIE RS P RIER

WU B AG IR T — PO BB RS, F8 BT A AR AL
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Table 1 Summary of the involvement of the P2X7 receptor in depression
et FERI G B WHFCR B 27 R
Types Main results Species Models/patients Research stages  References
Genetic The P2RX7 gene polymorphism rs2230912 is asso-  Human Depression patients Clinical re- [2]
change ciated with depression search
related Hp2rx7 mice sleep architecture was significantly Human Depression patients Clinical re- [17]
disturbed search
Phenotypic The function of P2X7 receptor was impaired in het- Humanized Hp2rx7 Fundamental [16]
change erozygous mice, heterozygous mice shows higher mice research
related levels of anxiety and anhedonia accompanied in
chronic social defeat test
Knockout of P2X7 reduces the depression-like Mice P2rx7"+LPS Fundamental [18-21]
behavior induced by LPS research
P2rx7"" mice have resilience c-fos expression in Mice P2rx7 " +FST Fundamental [18]
the dental gyrus of the hippocampus and the baso- research
lateral amygdala in the repeated forced swim test
P2X7 antagonists reverse the depression-like be- Mice/rats CUMS+BBG/A438079 Fundamental [22]
havior induced by CUMS research
Inflamma- The releases of IL-1p and TNF-a and the activation ~ Mice/rats CUMS+BBG/A438079 Fundamental [22]
tory reaction  of NLRP3 are blocked by the P2X7 antagonists research
related P2X7R is related to proliferation and activation of ~ Human Depression patients Fundamental [24-25,27]
microglial cells. Depression patients have higher research
levels of IL-1 in the plasma, the cerebrospinal
fluid and the brain
The level of IL-1P is decreased in P2rx7” mice Mice P2rx7"+LPS Fundamental [27]
after LPS injection research
P2X7R is involved in the maturity of IL-1p. The Mice P2rx7"+CUMS Fundamental [27,29]
release of IL-1 in the microglial cell is blocked by research
the P2X7 antagonist
Activation of the P2X7-NLRP3-IL-1p pathway in Mice/rats P2rx7"+CUMS Fundamental [22]
hippocampal glial cells mediates chronic stress- research
induced depressive-like behaviors
Synaptic Knockout of P2X7 suppresses spine synapse plas- Mice P2rx7 " +learned help- Fundamental [13]
plasticity ticity in the learned helplessness model of depres- lessness research
related sion
P2rx7" mouse has a decrease of synaptic density Mice P2rx7 " +learned help- Fundamental [32-33]
in the hippocampal CA1 and DG, but not in CA3, lessness research
in the learned helplessness model
Neurotrans- ~ GABA and glutamate releases in the hippocampal Mice P2rx7 " +electrical Fundamental [38]
mitter re- slices of P2rx7” mice decrease after application of stimulation/ATP research
lease related  electrical stimuli or ATP incubation
Activation of the endogenous P2X7R modulates Mice P2rx77+JNJ-47965567  Fundamental [38]
5-HT release in the hippocampus research

BBG: #:#5G; CUMS: 1814 R, LPS: I8 2 HE; A438079: P2X7Z K454, INJ-47965567: P2XTZARKEHUA; P2rx7"": P2rx 73Rl %; Hp2rx7:

NIEALP2XTRENY .

BBG: brilliant blue G; CUMS, chronic unpredictable mild stress; LPS: lipopolysaccharide; A438079: P2X7 receptor antagonist; JINJ-47965567: P2X7

receptor antagonist; P2rx7 "

B RARI — 2000, XRRRUHG KRG . Cf s
SERTTCUER, P2XT7 524K 5 XUR 175 IR B h5 S0 ML 1 A
K, W N ZEP2RX7IISNP(rs2230912 A)55 XA 1 1%
LR EYEPRER
1o IR B A R PRAEAE A AR O, PR3 (rapid circu-
lation, RC) & XU I B A5 ) — ™ B TR 20, HARRAE
Fe IR A R AR, TIRCHE T ISR IR B &) 52 2|
HEE R o B 1 B A 25 L A S M), 1% 586 s, TR

: P2rx7 gene knockout; Hp2rx7: humanized P2X7R animals.

ZF IIRC 35 A1 Jl I 5 4% 40 B i\ P2RX7 mRNA K 1A
AT, FEHLE AT RE A P2X 752 4 8 i 1R 4221
Glu/KF, HET AR BB T, Ak, 152230912 A
FERCHEF 1 ELAERC S L L

A28 9 1 2 XU 175 [ B 1 6 1 FRD IR R 2 2
—, P2XT732 AT feidid (i 2RE [ N 25 55 XURH 1 ks
BRI I PRI FL 45 3R B, UM B b5 58 25 I P2X7
ZARE KA GE KT KPR IR AR R, 5
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1B 32 A L, OORE 17 3 P 0 58 5 () I3 A If
HHIL-6. IL-8. TNF-04§ % 4 K F /K 7 7+ &2,
Soderlund 25 78 & BAL, XUFH 175 8 [ 5 56 35 o 68 Wk
HITL-1B7K -t 6 3 ey . shi it Feast— 3R, ik
BEVEP2XTZARFE BN BLP 2rx 7 /)N B AT ol 4 2 A i
(amphetamine, AMPH) %5 T [ K RO G BB &2, FF
AJ DLFEARIL-1 A TNF-0 25412 28 PR - 1 7K 144

SR BRI, RUME KRG 5 P2 X732 A 1) 35 AL A
KK, P2XT72 AR v] eIl /3 R IE R T RS 5
XURH 17 BB RS 1) I, $E7RP2X 752 A4 1] fig & XUAH
JRBERG [P AR VR T #E S (R2).
33 P2X7ZREREM O RHEFRER

Ko 40 2 — PP DABHTAEIR . BAPHREE AR AN
FNTy e AT EIG R R IR 1% . Kovanyi
ST IR 9T 1 P2XT 52 ARAE K i 43 R E B W s Y
FI4E F, 18 FL 5 ) (pentachlorophenol, PCP)Hi% S
N, AN HILEE R ZIREIRAT N, 3
GO PR A 22 AR 4 AT S R I, T R B P2RX 78R
Y FP2XTZARFEPUFIINI-42253432 7] DL 61X — B
Ko G FLIL I, P2XT SRS 55 K 1 43 ZLE AL
HiliL i KNMDA 2 14 3d #%; 7240071 7K~F, FHPCP
A B I A B A AN B, HT A AT A R =
NR2A W FEmRNAZR I 7K1 &1, T AEP2rx7 /N B
ff1dIPFC HNR2AFINR2B W ZEmRNA K ik 7K - I 6
i E A, X — S 45 R R IRPCPAINMDA %2 14 1
FEFRIAR I 52 IR TEP2X T 52 A 1 .

O B 7R B, K ph 2 ZOE O R E 2 —
N AN EG AU B JZ (dorsolateral prefrontal cortex,

dIPFC)H it 24 B AR A A Ty e 2 21, HIPCPi%s &
(ARG A 43 240 sh A B o | dIPFCHIP2X 7244 (11 T
REdf o, P2rx7 /N EGESS T P2X T2 AR 45 L 7IINI-
47965567111 /)N B, H:dIPFCHE 14 #4 22 76 fINMDA %2
A FEL I B B T AR Y Ot R /N RS BE TN
A BT T ORE 4 BUREAH DG BE (R, 7EVESFPCP)E, /)
SAIPFCHIAZE 115 25 1 1 (neuregulinl, NRGI)% &
KTt e MINRG G 3 ZE0E 1) 3 2 5 JER Ak A
2 — N 3 B K SRR G 52 144 (receptor tyro-
sine-protein kinase 4, ErbB4)FINR2 V. F (1] fif iR 14 oK
BUENMDA S 7K S He D Rg . EP2rx7 /NP
dIPFCH ok & BIPCP% S NRGI mRNAK b i, ix %
BP2X 752 /R-NRG U5 5% 5 2 ] 1) 55 57 1 AH FLAE
F, AT RES B 2R R Sl A K

27 I, P2XT75 AT Bl T T A AT 1S R R
2P B R 2 X A5 M S SR ph o BORE 1) R A2 K
Ji, AEL At b SF Atk i X R Ath T 5 368 1 F AT AT AR

k= (£3).
34 P2X7ZMEEEESTRMER

£ FERE 2 — P DARE 1t BCRE 22 M 1) B TR 2K
N E G RIE AR RS 0, I A Y e & DhRe
FEL NI AN K. GRS P2RXT7HY 3 K AL T Ge i ik
12q24.31 &, 12 X 3502 400 AR A A 18 B i (1)) B st 4%
X3, $o~ HAT g 5 AR S SR I R RS A XM, Xie
SEWOVR I, [ I A7 AE R B8R AT R R 1) SR R T
1254 1E (primary Sjogren’s syndrome, pSS) &34 [
CD14 #IJE I 5 A% 41 fd (peripheral blood mononuclear
cell, PBMC)fi b (IP2X752 R 1k i 2 i T A&

F2 P2X7EEASEWHABRERNSE
Table 2 Summary of the involvement of the P2X7 receptor in the bipolar disorder

bl TR e WY B GVAES ZHE R
Types Main results Species Models/patients Research stages ~ References
Genetic change ~ The P2RX7 gene polymorphism is associated with the ~Human Biopolar disorder Clinical research  [2]

related biopolar disorder patients

Phenotypic P2X7R expression is related with sleep deprivation and  Human Bipolar disorder Clinical research  [17]

change related affects the rapid cycling in the bipolar disorder
Inflammatory
reaction related
patients
Phenotypic

change related

by AMPH and reduces the levels of inflammatory factors

The activation of P2X7R and the levels of pro-inflam- Human

matory cytokines are increased in the bipolar disorder

Knockout of P2X7 or application of P2X7 antagonists

alleviates responsiveness and locomotor activity caused

patients

Bipolar disorder Clinical research ~ [42-43]

patients
Mice AMPH+BBG/ Fundamental [44]
P2rx7" research

AMPH: A fi%; BBG: 52 G; P2rx7: P2rx 73 Bl o

AMPH: amphetamine; BBG: brilliant blue G; P2rx7 "": P2rx7 gene knockout.
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Table 3 Summary of the involvement of the P2X7 receptor in schizophrenia

L] FERI s TR 3 WHFCR B S R
Types Main results Species Models/patients Research stages References
Phenotypic Knockout of P2X7 or application of P2X7R an-  Mice PCP+JNJ-42253432/  Fundamental research [45]
change re- tagonists reverses schizophrenia-like behavioral P2rx7"
lated induced by PCP

Knockout of P2X7 or application of P2X7 an- Mice PCP+INJ-42253432/  Fundamental research [45]

tagonists reverses PCP-evoked upregulation of P2rx7"

the P2X7R function in the prefrontal cortex
Synaptic PCP increased the transcription NR2A and NRG1 ~ Mice PCP+P2rx7"" Fundamental research [45]
transmission mRNA in wild type mice, but not in P2rx7 "
related mice. P2rx7” mice has lower amplitude of

NMDA-mediated current in cotext neurons

PCP: FL5 R M}; INJ-47965567: P2XT NG, P2rx7 " P2rx 73R o
PCP: pentachlorophenol; JNJ-47965567: P2X7 receptor antagonist; P2rx7 ": P2rx7 gene knockout.
x4 PXTRUGESEEENDLES
Table 4 Summary of the involvement of the P2X7 receptor in anxiety

Esit] FHRI i RS W B 27 R
Types Main results Species Models/patients Research stages References
Genetic changes The P2RX7 polymorphism rs2230912 is  Human Anxiety disorder patients Clinical research [2]
related associated with anxiety
Phenotypic Over-expression of P2X7R on the surface Human pSS patients Clinical research [49]
changes related of PBMC in pSS patients.
Phenotypic Knockout of P2X7 relieves anxiety-like = Mice/rats P2rx7"+LPS Fundamental re- [21-22]
changes related behavior induced by LPS search
Inflammatory The P2X7R antagonist reverses anxiety-  Mice/rats CUMS+BBG Fundamental re- [22,28,50]

reaction related like behavior induced by CUMS via

P2X7/NLRP3/IL-1P pathway

search

PBMC: #1ME Il AL 4H L pSS: JF R YT 1R45 61, BBG: ¥ G; CUMS: 12V R LPS: IR 2 0E; P2ra7 7 P2rx73E RIS o
PBMC: peripheral blood mononuclear cell; pSS: primary Sjogren’s syndrome; BBG: brilliant blue G; CUMS: chronic unpredictable mild stress; LPS:

.

lipopolysaccharide; P2rx7 " P2rx7 gene knockout.

AR FEIR FIpSS 3 . ATPHII S, #M& fCD14~
PBMCHiE b [P2X75%2 R IE 5 £ & MARIE 5 2
B IEA R P2X 752 AR AT g 8 ik 1 5 42 98 IR 1
RN Z EME S S5pSSEE M A IR IAEUR S
IR X —g5 e, IPHP2RXTIE NI AL A,
Sy WSS LR 2 251, HEmi ot fipSS5 & 4
FE VAR &S O BRI AS A AR S

T 7R B, CUMSHIP2X 752 1438 50 7511 34 7]
5 /N R B EE REAT 9, T/ RO By A Tl 6 P2 X7
K4 DU IBBGHIA4380791 1] £ # CUMS T £ 11
FEFEREAT 220 FEP2rx7 /N B A R 52 3] £5 FE FEAT
N R, L] AT Ry, CUMS T £l 4R ATP
N R IR E P2X 7/NLRP3 i, M BEIL-1P4 ik
AR, $27RCUMS AT B8 1 S P2X 7/NLRP3 5 K&
RIE P, H 5 EAEEFEAT (RS,

4 HPERE

25 b, P2XT32 AR 2 5 85 b 5 s AL 0 S
TN R T 2 P 4 E R T (WIIL-1B IL-6
FITNF-055). A4 5-HT R . 335 i AINLRP3
TS IS HH S A S B GluFIGABA ) F R X
N HIBDNFRE A S NMDAZ A Th g ZE . Hrh i)
FE[H] S LI AT BE S P2X T2 AR B 28 KT, S0
2 Pl 2 3 SR () R TSORN A 3, 33 T Ll ) e X0 AR
IR i DX (T T R A P ) A 22 G PR 5 fl ] B
ST I R AR R R i

P2X 752 A AEKE #5995 (1 /R FH BIL il B 9 i Ak
TAIGEBY B, AR KT LU BAR JUAN 75 T AT R AR
Fo (D)P2XTZARAE X #4820 v [ 208 F0 7 A
AR, BRI R AR R i FE i D Re AR 4k
FV J (/) 995 FH S5 S P Ao 28 3R B RRAIE AN TE 28
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(2) AR ST X P2X7 52 1 o) 41 22 38 Joit 1 4% (1) Wt 7 22 4
W T GLuBE i, X T A i 28 326 5T WGABA. 5-TH
WFFC >, HA SCHkEE H, P2XT752 KX S-HTH 1 45
B FHAE AN [7] i [X R0 4 22 30 % A B 22 S8, 3 HLf
MLl B sl AN G 2. Q)W 7t 8 HP2XT732 1K 75 i
LCAHER A LR IE BN EY, 120 X Rk
P2XTZ AP TT R B A R R A BEIIRE?  (4)P2XT
2R AFAE B 1 JE A R R 3% R K 4 T AL TE RO
A, TEASR I FE 75 B2 B30 FLAE 0 Hh R A
FI{EF . (5)H FT, XTP2XT7 524K Z 15 K5 #0597 (I 72
% 42 7h F-P2X7/NLRP3/IL-1B3# 1%, 1% 52 1A & 75 8 i
LAt G % AH O % 2 S ARG OB . KSR, B 6B
fe2 R EOR . CRISPRIE (K 4 4 T AL A1
1 22 A 45 7 B S RN I ] R R AT, AT
B4 ) BHP2X 752 AR 1 AR B A HL IO RE
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