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MAER:

bE & MR R HTE 22, NEREI O — AN R 7™ Bt 5 £l e 1)
AR JEF L RGN AT N R4 CIE W R IR T4l (Satellite glial cells, SGCs)
TERMEE, EMREST, BUER SGCs 2B MMM K ¥, WwHENER-1B
(Interleukin-1B, IL-1B) F1 & IR FEIA F-0. ( Tumor necrosis factor-a, TNF-o.),
X 58 MR 1 HH SGCs BTl Bed 81 2 SGCs 4RI M £ on, N2 i) %
w e, WAL F G S . P2X4 AR ERM AT MERHELT (Dorsal
root ganglion, DRG) W DRI A ZH1E, IS HMUIMEE S L.
K Hii 5 2 (Imperatorin, IMP)J2 — MR HF G 2, CHUEEA Z M2,
Bangu s OHEORTE . FRATTSREE = R AT 7L R IR AT #H 2% AT LAE S T R AR
JHER B AR R 15 H SGCs b1 P2X4 52 AR 1) 32 38 2K o038 B P 75 3 1) 400 28 R A
2R BT o AH H TR AT 20 B AR B IR S IR 5 1 SGCs $ 477 1 PR 47 /E I &
HATRERINLEI M ATE R, IEFRIRA A

ER:0F

A G2 L T AR L B IR TS R AT SGCs F 37 41 g 453 475 45 7Y I e T 72 76 4
K7k P BB 5L P2X4 2R T R G 5] K SGCs it FbLH, IS BR AT 2=
X P2X4 SZARA T i M 5 5 11 SGCs B % 1K1 5% 1 K2 mT REMLA . AR IE B2 AH 554X
LR A IERIBT R IR R HT %
ik

LIy SGCs IEHXTIRAL (Ctl 4); BRETHARAFEA (MP 4D); &
REACEEZH (HF 2); mfB+ERATSH R AR (HF+IMP 41); & fi§+P2X4 shRNA
PRI ZH (HF+P2X4 shRNA 4H); & flE+NC shRNA 434 (HF+NC shRNA
H),

S A

(1) a5 62K I 8% 77 41 M SGCs I i 4F 4R PE X 1 (Glial fibrillary
acidic protein , GFAP) X150t LA S JFAR TR i Jot 4 M 46 i 245 7€ o
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(2) FmRMRFEIRIL: 8 CCK-8 At IA Al & IR FEAL FEZH (0.2 mM,
0.4mM. 0.6 mM. 0.8 mM. 1.0 mM) LA 4 g A 35 8] 53531 9 24 h F 48 h %}
21T AT 23 Y B MR 7 32 HE 5 T ) SRR

(3) WRATEA Rk : B CCK-8 VAR A FHRR AT R IRE (1 uM.
10 uM. 100 pM. 1000 uM) AbFE 24 h G20 B A7 35 R B2, i B KRR i 2%
(25 25K BEYE FEL AR5 DA 26 H 1) 75 MR oA B2 i A 152 B R T B IR FERRFE (0
uM. 10 pM. 20 uM. 40 pM. 80 uM. 160 pM), Eit CCK-8 ik H KK Fif H
RN IR IE

(4) CCK-8 Al KR i #H 220t = IR 15 3 1) SGCs AA3E 2R 15 (Ctrl 2H
HF 2. HF+IMP 41).

(5) Real-time PCR 7£. & HEI7ZE7E (Western Blot, WB) il SGCs #
P2X4 mRNA M H KRB . G ZO6NFRIZEA N % 2 SGCs H P2X4 FJK
A4 25 1 (Glial fibrillary acidic protein , GFAP) FLRiATE M.

(6) A M Fe ARG I % 2H SGCs 40 i T- 1% 1t

(7) BBCellProbe® FO3 AR EHZAL I %20 SGCs W Ca? ik L1221,

(8) IEIEAIM %20 SGCs P ROS & &= L.

(9) BEFECH W K523 (Enzyme linked immunosorbent assay, ELISA)
M #2H SGCs i LA J Transwell /NE LB FE R N EM& o BisEHR+ A4
MR 1B (IL-1B) MEIASER o (TNF-a). HAMIAZ 18 (IL-18) FElE
AR

(10) WB il SGCs ' IL-18. TNF-a. NOD #£3Z 1K 4 3(Recombinant
NLR Family, Pyrin Domain Containing Protein 3). ¥t R K & 2R B H /K i g -
1 (Caspase-1). GSDMD ( Gasdermin-D ). IL-18. p38 MAPK UL /& p-p38
MAPK #H HRIEAAL

&R

(1) SGCs 2EJF % 5E : I fe e iExt JFAR SGCs AT A B4 g o 45
Bor, BT PR AT 95%LL b, FFé a2k .

(2) FEfRIRETTE: CCK-8 faMlgs R EoR, fEH 24h )5, 5 Cul AL,
WREEN 0.4 mM (1) 51 i AL BRI AT 3G R AE 90% /247, T EE A 0.6 mM (1) & i A
HAMATIE R R 75%LE 4 (p<0.01), HEN 0.8 mM [ = i AL H4H f A7 15 R
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FE2 65% At (p<0.01). fEFH 48h 5, 5 Cul AAHEL, WEHN 0.4 mM 15 fiE
Aib 35 2 M A7 35 A 85% e A, TR EE DN 0.6 mM 1 153 i Ak B 41 i A7 3 26 B &
65% LA (p<0.01), IKE N 0.8 mM [ = fE A FE 40 i 4735 R % = 60% £ 4

(p<0.01). K, AHF7ELIEH HF IKEZ 0.6 mM. ALHER ] 24 h A EE T
=R 75T SGCs 4 B 5 477 155 3L 1) 2% A -

(3) BRATHHZR IRk : CCK-8 il R ER, 1 uM. 10 pM LLJZ 100
uM BRET IR AL S Cul HAHLE, SHMpEAAEFRTTHEZEST (p>0.05), 1M
1000 uM BR A HHZ AR 5 Crl ZHARLL, ZHMAEE R 2 N %, BEE 60%4 4

(p<0.01). Ik, F&ATLL 0.6 mM f¥) HE JYEEAILE 0 uM ~ 160 uM 2 7] ¥ B Kk
RIBA R IR ERAE (O pM. 10 pM. 20 pM. 40 pM. 80 pM. 160 uM) KAff & RK
TR A 2T . 4550 EIR, 20 uM BT 5 2 465 40 i il v s AL 5 i,
5l HAEE A G ER (p<0.05), 40 uM FIRKATEH R AL H 5 Ctrl ZHAHEL
HREMEZER (p<0.01); T 80 uM IR HT A 2% Ab BR2H - U528 I H 41 B B3 1%
I, AL 40uM IR FEAE NERAT R 45 253K FE . SRJ5 LL 0.6 mM [#) HF
JE R SL ARG RE AL, IR IE A 40 pM I BRRT IR ALFE 24 h 5, 45 E0R,
HF A7 35 FAH L Ctrl H B35 T (p<0.01); 5 HF AL, HF+IMP 2040
MIAE TS B B TS (p<0.05), #E7 IMP %f HF T3t SGCs # i — & HI{R 41k
H.

(4) P2X4 ZARFRIENIAZ : HF 4+ P2X4 mRNA Fl P2X4 & R IAKF
B = T Crl 41 (p<0.001); 11 KR AT HH 28 DL &% P2X4 shRNA §E 2 & (% P2X4
[F)ZR3iE (p<0.001); HF+NC shRNA 415 HF AL TLEHEZR (p>0.05),
SGCs H' P2X4 5 GFAP fF#E 31k ; HF 4 P2X4 5 GFAP H:#&iA/K T4 Ctrl 4
RN (p<0.001); TiIERAETHIZ LL L& P2X4 shRNA FE 15 3% [£ 1K P2X4 5 GFAP
[ FERL (p<0.001); HF+NC shRNA 205 HF A EHEZESR (p>0.05),

(5) RIERFKP I 5 E B2 AT ELISA 6 45 5 3538 0 = g Ak 2
ZH IL-1B+ TNF-o. IL-18 FRIE/K PR IEH XA EIE I (p<0.01), 1MKKAT
B & LA K& P2X4 shRNA ¥ ] #ll #i] SGCs " IL-1p . TNF-o . IL-18 [ % ik

(p<0.01), HF+NC shRNA 415 HF AL TLEHEZER (p>0.05),

(6) MAAMH ARG REIR: SRAMEL, =R TR SGCs 41
FT-F (p<0.01); i KKAT# % LL A2 P2X4 shRNA ¥ ] B#{% SGCs 40 g I T %

(p<0.01); HF+NC shRNA 415 HF AR TLEHEZER (p>0.05),
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(7) PN Ca2REERER: 5 Cul 4UMHEL, HF Z40H0 N Ca® ¥4 B
BN (p<0.01); T Kk §i # 25 F1 P2X4 shRNA ¥ 7] [ 40 i N Ca? ik Ji
(p<0.01); HF+NC shRNA 415 HF AR TLEHEZER (p>0.05),

(8) ZHfupy ROS T ELRE R: 5 Cul HAHLL, HF A4 ROS & &
BRI (p<0.01); 1M BX AT # 2 F1 P2X4 shRNA ¥ ] FF A% 40 g 4 ROS & &
(p<0.01); HF+NC shRNA 415 HF AR TLEHEZER (p>0.05),

(9) oI fg il % 25 R & 7x . HF 240+ NLRP3. Caspase-1. GSDMD. p38
MAPK & H R IAKFH Cul LR3I (p<0.01), T KK FT 1 2 DL & P2X4
shRNA S i) FiR A #KiA (p<0.01), HF+NC shRNA 415 HF 4T
wES (p>0.05),

R

P2X4 SZ AR T LAA T i i 5 5 10 SGCs g a4, 51k 28 M IR 1R g,
ROS & =30, 40 Ca¥ WEFm, 40T INE, #iE NLRP3/Caspase-1
R E A AE TS, p38 MAPK R H BRI o, & P EAB1G: BRAT
RTWAT O DL B, AT RASGE SRS 2 1) SGCs g iu iy, H AL ] fE
FE N P2X4 ZZARRKIE, G RAER /K, 4] NLRP3/Caspase-1 i #%
ADAMAET: . R, P2X4 ARG Bl i T B SAE A 2% & AR IR T T #E
s T RRAT A 25 A B ON B T CE IR YT 2540 -

SR TURIRANN: P2X4 ik WCRTHIE. MEBE Aiffir



Abstract

ABSTRACT

Background:

The increasing number of obese patients has become an increasingly serious
worldwide health problem. The neurons in the ganglia of the peripheral nervous
system are usually completely surrounded by satellite glial cells (SGCs) In the obese
state, activated SGCs release cytokines such as interleukin-18 (IL-1B) and tumor
necrosis factor-a (TNF-a),which can easily spread to neighboring neurons and
increase their excitability, thereby transmitting nociceptive signals. P2X4 receptors
are widely expressed in SGCs of stellate ganglion and dorsal root ganglion (DRG)
and are involved in the transmission of noxious signals. Imperatorin (IMP) is a
furanocoumarin that has been shown to have a variety of pharmacological effects,
such as anti-inflammatory, cardioprotective effects. Our laboratory previous studies
have found that IMP can down-regulate the expression of P2X4 receptors on SGCs in
stellate ganglion of obese rats and improve obesity-induced pathologic injury of
cardiac sympathetic nerve. However, the protective effect of IMP on SGCs in vitro
culture from the cytotoxicity induced by high fat and its possible mechanism remain

unclear and require further study.
Objective:

In this experiment, we investigated the mechanism of P2X4 receptor-mediated
high-fat-induced injury in SGCs by co-culturing SGCs of dorsal root ganglia with
high-fat (HF) at the cellular level, and observed the effect and possible mechanism
of imperatorin on P2X4 receptor-mediated high-fat-induced injury in SGCs to explore

new methods for the prevention and treatment of obesity and metabolic syndrome.
Methods:

The experimental groups were divided: SGCs normal control group ( Ctrl
group ) ; imperatorin treatment group ( IMP group ) ; high fat treatment group ( HF
group ) ; high fat + imperatorin treatment group ( HF + IMP group ) ; high fat + P2X4
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shRNA treatment group ( HF + P2X4 shRNA group ) ; high fat + NC shRNA
treatment group ( HF + NC shRNA group ).

Experiment content :

(1) The expression of glial fibrillary acidic protein (GFAP) in cultured SGCs
was detected by immunofluorescence and the purity of primary satellite glial cells
was identified.

(2) Screening of HF concentration : The effects of different HF concentration
treatment groups ( 0.2 mM, 0.4 mM, 0.6 mM, 0.8 mM, 1.0 mM ) and treatment time
of 24 h and 48 h on cell survival were detected by CCK-8 method, and the most
suitable modeling concentration was selected.

(3) Screening of imperatorin concentration : CCK-8 method was used to detect
the effect of imperatorin concentration ( 1pM, 10uM, 100uM, 1000uM ) on cell
survival for 24 h, and the concentration range of imperatorin was screened out. Then,
the concentration gradient of imperatorin ( 0 uM, 10 uM, 20 uM, 40 uM, 80 uM, 160
uM ) was set up with the selected HF concentration as the model, and the
concentration of imperatorin was screened by CCK-8 method.

(4) The effects of imperatorin on the survival rate of SGCs induced by HF were
detected by CCK-8 method ( Ctrl group, high fat group, high fat + imperatorin
group ).

(5) Real-time PCR and protein blotting (Western Blot, WB) were used to detect
changes in the expression of P2X4 mRNA and protein in SGCs. The co-expression of
P2X4 and Glial fibrillary acidic protein (GFAP) was detected by immunofluorescence
double-labeling method in SGCs of each group.

(6) Flow cytometry was used to detect the apoptosis of SGCs in each group.

(7) BBCellProbe®FO03 fluorescent probe method was used to detect the changes
of Ca?* concentration in SGCs of each group.

(8) The changes of ROS content in SGCs were detected by fluorescence method.

(9) Enzyme linked immunosorbent assay (ELISA) was performed to measure the
changes of interleukin 1p (IL-1pB), tumor necrosis factor a (TNF-a), and interleukin
18 (IL-18) release in the supernatant of SGCs in each group and in the supernatant of

neuronal cells in the lower chamber of the Transwell co-culture system.
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(10) WB detection of IL-1B, TNF-a, NOD-like receptor protein 3 (NLRP3),
cysteine aspartate protein hydrolase-1 (Caspase-1), GSDMD (Gasdermin-D), IL-18,
p38 MAPK and p-p38 MAPK protein expression changes in SGCs.

Results:

(1) Purity identification of SGCs : The purity of primary SGCs was identified by
immunofluorescence. The results showed that the purity of satellite glial cells was
more than 95%, which met the requirements of later experiments.

(2) Screening of HF concentration : CCK-8 test results showed that after 24
hours of action, compared with the Ctrl group, the survival rate of HF treated cells at
a concentration of 0.4 mM was about 90%, while the survival rate of HF treated cells
at a concentration of 0.6 mM decreased to about 75% (p<0.01), and the survival rate
of HF treated cells at a concentration of 0.8 mM decreased to about 65% (p<0.01).
After 48h, compared with Ctrl group, the survival rate of cells treated with 0.4mM
HF was about 85%, while the survival rate of cells treated with 0.6mM HF was about
65%( p<0.01), and the survival rate of cells treated with 0.8mM HF was about 60%
(»<0.01). Therefore, we used 0.6mM HF to treat SGCs for 24 h to establish a high-fat
cell injury model.

( 3 ) Screening of imperatorin concentration : The results of CCK-8 showed that
there was no significant difference in cell viability between 1uM, 10uM and 100uM
imperatorin treatment groups and Ctrl group ( p>0.05 ). Compared with Ctrl group,
the cell survival rate of 1000uM imperatorin treatment group decreased to about 60%
(»<0.01). Therefore, we used 0.6mM HF as a model to set a concentration gradient
(OuM, 10uM, 20uM, 40puM, 80uM, 160uM ) between OuM and 160uM to determine
the concentration of imperatorin. The results showed that 20uM imperatorin began to
affect cell activity, which was statistically different from the Ctrl group (p<0.05), and
40uM imperatorin treatment group was significantly different from the Ctrl group
(»<0.01). The 80uM imperatorin treatment group began to show cytotoxicity.
Therefore, we selected the concentration of 40uM as the concentration of imperatorin.

(4) Changes in P2X4 receptor expression: P2X4 mRNA and P2X4 protein

expression levels were significantly higher in the HF group than in the Ctrl group
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(<0.001); while IMP treatment and P2X4 shRNA treatment both significantly
reduced P2X4 expression (p<0.001); there was no significant difference between the
HF+NC shRNA group and the HF group (p>0.05). P2X4 was co-expressed with
GFAP in SGCs; the co-expression level of P2X4 and GFAP was significantly
increased in HF group compared with Ctrl group (p<0.001); while IMP treatment and
P2X4 shRNA treatment both significantly decreased the co-expression of P2X4 and
GFAP (p<0.001); there was no significant difference in HF+NC shRNA group
compared with HF group (p>0.05).

(5) Changes in inflammatory factor levels: both protein blotting and ELISA
results showed that the expression levels of IL-1B, TNF-a, and IL-18 were
significantly increased in the high-fat-treated group compared with the normal control
group (p<0.01), while IMP treatment and P2X4 shRNA treatment both inhibited the
expression of IL-1B, TNF-a, and IL-18 in SGCs (p<0.01). There was no significant
difference in the HF+NC shRNA group compared with the HF group (p>0.05).

(6) The results of flow cytometry showed that high lipid significantly increased
the apoptosis rate of SGCs compared with the control group (p<0.01); while IMP
treatment and P2X4 shRNA treatment both decreased the apoptosis rate of SGCs
(»<0.01); there was no significant difference between HF+NC shRNA group and HF
group (p>0.05).

(7) The results of intracellular Ca?* concentration showed that the intracellular
Ca®* concentration was significantly increased in the HF group compared with the
Ctrl group (p<0.01), while IMP treatment and P2X4 shRNA treatment both reduced
intracellular Ca?* concentration (p<0.01); there was no significant difference between
the HF+NC shRNA group and the HF group (p>0.05).

(8) The results of intracellular ROS content showed that the intracellular ROS
content was significantly increased in HF group compared with Ctrl group (»p<0.01);
while IMP treatment and P2X4 shRNA treatment reduced the intracellular ROS
content (p<0.01); there was no significant difference between HF+NC shRNA group
and HF group (p>0.05).

(9) Cellular pathway results showed that the expression levels of NLRP3,
Caspase-1, GSDMD, and p38 MAPK proteins were significantly increased in the HF
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group compared with the Ctrl group (»<0.01), while IMP treatment and P2X4 shRNA
treatment both inhibited the expression of the above proteins (p<0.01), and there was
no significant difference between the HF+NC shRNA group and the HF group (p>
0.05).

Conclusion:

P2X4 receptor can mediate the cell injury of SGCs induced by high fat, cause
the release of inflammatory factors, increase ROS content, increase intracellular Ca**
concentration, increase apoptosis, activate of NLRP3/Caspase-1 pathway to promote
cell pyroptosis, and enhance phosphorylation of p38 MAPK protein, and ultimately
lead to cell injury; IMP intervention can reverse the above changes and ameliorate the
cell injury of SGCs induced by high fat, probably by downregulating P2X4 receptor
expression, alleviating the level of inflammatory factors, and inhibiting
NLRP3/Caspase-1 pathway to reduce cell pyroptosis. Therefore, P2X4 receptor is
expected to be a therapeutic target for the treatment of obesity and metabolic

syndrome, and IMP is also expected to be a potential therapeutic agent for obesity.

Key words : Satellite glial cells; P2X4 receptor; Imperatorin; Obesity;
Pyroptosis
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SDS Sodium dodecyl sulfate - e R R AN
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Oligo-dT Oligonucleotides S 5t S B R

IL-1B Interleukin-1p SETPEITE

RQ Relative quantity IR B SNy =y

XIII



3 3 Al E 3k

RXHT  FLEWR H AR
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FEPUF AT LA /8 B 5T 40 B I AN IT R 8% o/ 403 35 I 2 M 1 BT, T8
DG FAEAS FALEP . S A B K IR Al T DRG #4876 A i P2X 52 A4 B0
JE SRR, FFEUE A BETS AR B0 s AR IL-1B. TNF-055 £ A
RAEWV BT A AP ETEE BT, A2 518 MR VPRI A 4EdFt, DL BBt
FAEoR, P2X4 SZART] e ARV 9 NE R AR V6 Y7 1Y) H BT .

HMEM A R NI BT FEZ RN PRI (SGCs) |, B
T TR EE B E TP, Ik, M2 I6-SGCs 2 [A 1@ R 7
G0 T AN . BT ok A= KA &R, M4 scs
SGCs Z [0 H B % HK AR, H&78 SGCs— 4 yo 2 18] i) X [ 3 THA] e AE A5 B A% 3
AR R IR B, R, BOE SGCs B4 1, 1
IL-1BF1 TNF-a, XS0 1 7] LR 2S5 s B <0 I ep 2 o0, 3 ine AT
e E,  MIMAL AT T VEAS S0, LR oM SGCs Z B B EAM S 5
RAEBRBE IR, 2 50 F S 9IS, P2X4 Z4K1E DRG 1) SGCs
Tz RIE, S50 FEE SRR, ZEEEAB A CIESEE . Thie
FEAR, M R O LA PR A o A o, B AT RES| R “ I B 1O I 7,
ki 51 ™ A R AL UL ML D R AL EL ST, AT FUA L P2X4 shRNA /]
S R AL N> H P2X4 N F AT, T O SE
1 D ) S SSRGS B 132 . JRATT S B8 = AT I AT O N MR OR B AR PR R 2 T
SGCs 1) P2X4 324K )R IE T = e ik AR T 1O A8 Bph 2 i B AR 51331, DLk
WS, BRSNS AT T ER 40 P2X4 AR 0] G825 JE It )2
L B RGeS M & 0E s S 5| R s B4 0 1k A5 BRI i A

AR, G B AN T 4n 8 Tt Fe ok ik 2, —FhASIE] T 4u i T
BT AT B AR T 7 — A T R I . Al B AR T2 — B PR B4 A1 28 hE 14 1 4
MR PESETS, HHRAEME IR AEE (Caspase) W%, i3 MRE A2 40
SRR DA S A N ) ot 2 R T B 4l I A B A AR T 0 N 2 SR AR R AR 2 i
B, AR TR T Caspase-1 FIZET: 77 AN ML T- L HigE, &
3% 12 Caspase-1 1 ¥ 3G 7] HH 2 B % 5E /MK A 5, M H + NLRP3

(Recombinant NLR Family, Pyrin Domain Containing Protein 3) # it /MA & il 52
BCAT 20 AR T AT 1L TL- 1B TL-18 FRR S, W M 48 RE /MAC B
MR AR E . AARERR, AR IE N HLAAR R L B 2 () NLRP3 RE/MA, H
NLRP3 SRE/AMALESR X PRI 25 22 Bh AR IR etk R PR e % B A F Bl

2
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FAIME W FER I caspase-1 B NLRP3 6l [ (1) /N bR 28 5E S MLk 55, I HAE = IR IR
BEOLN, RO ITEGE, MR G B T BT 381,

KKHT#HZER (Imperatorin, IMP) #& — M RIRFAE IR G R, HAZMY
AR IR R 25 iz AR B S RIEPRER AT A 2R BA — € B Pt R AE 0
O I PR 37 AF T G B 0 3R B BROET A 2R AT DA ) TNF-a 35 3 1 35 M 4

(Reactive oxygen species, ROS) A Jk, @] ROS /3 PI3K/Akt/NF-xB
0 B PO SRR RAEER 70 Wb, AN 20E IO, KR B 2 AR D — i
FEPLR ZIPIRAME T IR BRI SEIG = AT SRR, 4y T4 R BoR
KR HTEH 2 AT 5 P2X4 324K B 5t di A 45 0 N IR 2 45 5, BRRT i 2= AT LUE R T
R TT SGCs 1) P2X4 3244, /b 5 M DRI 1 BURBE TG, B AIG 1 20 240 i 1) s 22
PEX AT, HOGE IR AR ZREAE 51 & B AR 255 B B AR A 3T, AR SIe g Ja et
P v R LR IR TR M AT SGCs SRk AT FH I B% A 78, WL 8¢ KK R 5 2R 0
P2X4 ZARA TR MR 2 SGCs MU (5 m . Ay B AT H 178 TAE,
0 56 FRA T JE i S AH DA 25 A R BEATLEE IR, R H TR G I 7 B8 24
YRR L NIERE R RACE SR G AR I BT IR R 2o T s
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BEMHERE

2.1 SERuA

2.1.1 SELR 4R

AR TR L2 R4 (SGCs) HE 4 3 K2 W HI SD #rAFL R ISR
M, SD KR WA KD REAEY AT A, TP KR IESIRME T

Jul B rE FHEAE VIR A R A 7]

2.1.2 SERERA A

) 44 K A7 B L

RURTE P2X4 Hiik Alomone labs company
RUEME GFAP ik Invitrogen ‘A &)

B TE TNF-ofifk U LAY A F]
SR p38 MAPK Hifk Cell Signaling Technology
HUi Tk p-p38 MAPK Hifk Cell Signaling Technology
SR IL-1pPifk U LAY A F]
G ME Caspase-1 Hif& Novus Biologicals

TIE M GSDMD Pk Novus Biologicals

HUETE NLRP3 2 v duik Bioworld Technology

FIRPE IL-18 2 Tl pEdiid
/ISR PEB-actin HLA

kLS AR &

RNA $2HUA A& (TransGen)
B-actin. P2X4 5|

RNA ¥ #5151 &  (TransGen)
Real-time PCR {7/ &

RIPA Zi#H

TransZolTM UP

AN R ] )

Abcam company

RS AEDAIR 2 A
5% [E Omega

It e eEMHR A
A T A TR A
e eEMHR A
TaKaRa “E¥) 4y vl

AEECE R AR 5 TR 2 7]
e eEMHR A
%[ GlpBio
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ITEIN=ESNCIM
6xLoading Buffer

1.0 mol/L Tris HCL (PH 6.8)
1.5 mol/L Tris HCL (PH 8.8)
T TR AN (SDS)
IR (AP)
YR & (TransGen)
30% P I B e 1

PVDF Ji&

it A Wk

123 FITC-1eG

P4 IgG-HRP
UG K E 7

DAPI ZL 43

4%% K EE E W (PFA)
FPi/h R IgG-HRP

Tritron X-100

£/ N TRITC-1gG

A MiFEHE V (BSA)
10xTBST

Sx LK

105 I

IL-18. TNF-a. IL-1p Elisa 7%
CCK-8 ik

KR AT &

TR

FRAEIR

DMEM %77 5

0.25% JFRMBETH 16
DMEM/F12 ¥ 573

T PBS

AR e AR A
It aXeEMHR A
Solarbio company

Solarbio company

Solarbio company

Solarbio company

It aXeEMHR A
Solarbio company

Solarbio company

Solarbio company

LS R MY A IR A
AR AR 2
Solarbio company

RWAY [ w28 S /NI
Biosharp /]

LS MY A IR A A
Solarbio company

AR AR A
Solarbio company

Solarbio company

Solarbio company

Solarbio company

B BT R 24 7]

% [H GlpBio

VU )1 AR AL 2B A 3R 22 )
%[ GlpBio

% [H GlpBio

Pricella

It e eEMHR A
Pricella

Solarbio company




%28 HH5T%

AR IME (FBS)
D-Hanks 2%k

KRB R PR 2 7

Solarbio company

Jo R G b e NEEMAIRA A
ROS A il 7 £ Elabscience

Ca R A A Ry

SR R R 1 TR

2.1.3 SEER{YER

1% 28 7R ARG E AR

Ak TAEG ARSI A R A F
B B H A Olympus /A #]

HL A X TR AR by TEREEAER A R A ]
B IR VK AR EEFER AT

CO> A5 I~ 48 a R

= FH UK A6 HEYIN/AS

L5 B AL B In X P F A A
FiEhRAY Perkin ELmer 2 7]

ANV TR B L Eppendorf H1 [E A R 2 7]
PCR £ 54X BIO-RAD company
THCER A% IR E A R 72 X 5% [E Thermo Fisher

Py R TR K TR HA TOMY A ]

S 2RO E B PCRAX BIO-RAD company

TEL IR 7K I LR F R AR
ARG o Ink Shaker 7\ ]

4 H B FAEH VKL TR R A A
SDS-PAGE Hijk £ %t ALEON— R SR TR 7
H B A E 4K ZE T A% 5y Gy ik s 7

TP IR JEHOS— AR

L BB A R 4t
PR B TR

it B 38 R TS-1000 %Y

N O E Ea o AT AT C )

BIO-RAD company
HABME A
HAR IR & 22 7]
KERMAGARA A
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2.1.4 R/ RECH

2.1.4.1 S RaE 37 BT AR

(1) AR 7 (50mD
il &
DMEM/F12 44.5ml
FBS 5ml
LS % T 5 0.5ml

(2) VB NRNIRR W (FEA)
%l &
ToEE K Sml
BSA 10g
DMEM/F12 £57#3& 45ml
TR 152.2mg
FRHAIR 139.2mg

JeHU S S0 ml B BOE, 0l s g g HEE
(BSA), T/ DMEM/F12 A ZE 22.5 ml; FHUH X 4 ml L
B0, I ERFIEMR (OA) FAEEHER (PA), 4 7lfiE
OA F1 PA HIMA 2.5 ml LK, RJEHMCE-OEE T 60°CK
WAL 70 AR, AP VA AR LT 1) BSA VAR SRR I IE
fiftJ5 BIM R FIAF AR IR s AR5 $4 L OA:PA=2:1 I R Lt i R A
AR R AR S, I 8 20 IR 21 ) RIS 2K B2 20 mM 11
WE SRR BE (FFA), UERRTE, B T-20CUKFELRT .

2.1.4.2 A ENZE R AR
(1) 10%SDS
Eeal &
alisk 10ml
o 7 R Ig

VARG BT -20 CREE AR
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(2) 10%d ML (AP)

A il &
o B R lg
4li 7K 10ml

ROV )G BT 20 CREGIRAF

(3) 1xHL VKK

T &
SxHLIKTR 100ml
afisK 400ml
(4) IxHEWR
%l &
10x FLFE R 50ml
R 100ml
afi/K 350ml
(5) 1xTBST
T &
Tris 50ml
NaCl 8¢g
KCl 0.2g
Tween20 0.5ml
afi/K ERZE IL
(6) HHW
T &
it A Wk 0.5g
1xTBST 10ml

2143 4% FEHEE (PFA)

A &
R 4g
0.1M PBS ¥ 100ml

BT 60°CKIGEATER
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2.2 SISk
2.2.1 [R{RSGCsiEFE

Jiik: WA 3 RZ AR SDH AR, ETHRBN, FIERERE AW
HEE, Wisk)5 8 R AR B T B4 I D-hanks 22 R FHERBF SRR
IEFEITE, BB, KEEREHR, REEREHE, RoBREER
LA, HAMATTEU S BT AR DMEM/F12 35583k b, KB A B2 G IR
W4 B RIS R4 & DMEM/F12 ¥ 37 B 42 15 ml M EE B O& .
BN B OHL, FEE 1500 rppm, B0 Smin; EO0 55 E LE, RETE
EOLE A 1 ml 0.25% R0 EE, BRWITIRAEE T 37 C4IuE; =M
1k 20 min, JHALHATRERE 5 min EHSRBRERES], (EMENT 5T 0 He il
HALJE IS 2 ml DMEM/F12 584k 925, RIS ZbH Ak B Eg OB RN
BLLHLF, i 1500 rpm, B0 5min, BOGEHE FE MAEEYHIE TR
% (DMEM/F12+10% FBS+1%X 1), M7 0 KET, HIFHRHE TR N LR
Y5, #E 1 min, £ 50 ml B.08 FCE—MLAEN 70 pm BIAHRRTE, 0T
IRAIF AT IR R B O, SRR, 7 12 FLIREL 6 FLAR -h 35 5] e Fh 4
MW, BERIINR, FHMISS M TN, FHEFRRE T 37 CH Ml
Fad, SRR A KA L
2.2.2 L6 4r4R

(D) EfRRET LS. BENUK SGCs 2 NIEH AL (Ctrl) FIAS[H & ik
FEALFEA (02 mM. 0.4 mM. 0.6 mM. 0.8 mM. 1.0 mM), AbFEINFE]A 24 h
F148 h, I CCK-8 vk H i R e AR B K A'E F B[]

(2) BRETSARIKRE TG/ 2H: BENLR SGCs 73 AIEH 2 (Crl) FAAS [F] KK
BT AL FEZ (1 uM. 10 pM. 100 pM. 1000 pM), ZGWALFRINH ] Ay 24 h,
I CCK-8 ¥2: e W i A 25 1) 293 FE N Bl s &5 T 5 2 %) FH 24 94 P 3 BB
LB R, DA I 0w R R B AR Y B B B AT S B IR A (O M. 10 uM,
20 uM. 40 uM. 80 uM. 160 uM), BT CCK-8 207 i%k H W AT B 2 125 259K % 5
Shh FIRTFH RIRR AT A R IR B TR 45 IR, SRS DAV th 1 e VA B R 4 B 4
AL, ] CCK-8 341l %41 SGCs (Ctrl 41. HF 41. HF+IMP 41) 4HMfiiE %R
RS2 T 5H 20 0 i 5 S SGCs 41 B A5 A5 4735 SR IS
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(3) WL RKHT 2= X0 = R 15 5 10 SGCs it B8 vh P2X4. A 7.
NLRP3/Caspase-1 4H £ T-IH . p38SMAPK 255200 143 4H: BENLKF SGCs 73 N
IEHA (Cul); BRETSHRAIEA (IMP); EHEACHEEA (HF); & AR INER AT HH 2
A (HF+IMP); =JIE 0N P2X4 shRNA 4b#E2H (HF+P2X4 shRNA)D; =i
NC shRNA 424 (HF+NC shRNAD.

223 B DERRABIAHETAEIERER

HEHRKRERME T ML oM EFEEVREARAR, FE), RE1E
© 10% FBS [1) DMEM 35 8 e 55 9%, fr o R B AREE 97 11 SGCs 2 M £
Transwell b5, FF7EH 10% FBS ) DMEM/F12 598 5 15 9%, 24 SGCs K
F70% AT, KRNI T AN AL R . B TR T Transwell (1) N =,
5 SGCs K577 24 h 2 J5, WEE N EMETTH T/ 2:5k5 .

2.2.4 CCK-8#& M 4ApR & 14

{8 F 35 [H GlpBio A &) ) CCK-8 77 G ar il 122 e i 40 B iis 1tk 4 LR
JRANMIS ST ZE 96 FLARHY, B T SRIGFLIRIR I B B S LA AL, A
LA R &G 1R, X IEFL A 40 M AN & 25 I R R B R,
Tl 3% 1) SE B FL A TR B () i R AR BT B 2 AC BRI A 24 he B59% 24 h )5, 19146
ASFLHN 10 pl CCK-8 7, K 96 FLIRE T 37 CHMusE =AM 5 9% 1~4 h, #5
F¢ 5 FI ARG & 450 nm ARIMROGIE, 2562 1 FLAIS IR L AR B 1158t A
ANSRIGH AN IRATIE 2. AR IR TS R =[S FL— 25 A L)Y/ R
L—HL)] x 100%

2.2.5 SERTEE EEBPCR

SR SR 585t 58 B PCRIERT I %-2H SGCs H P2X4 mRNA HIFRIEAZ K
(1) & RNA 328 ¥ SGCs ¥ 538 T 12 FLAR . FF40 G B 2

0% AT, ATy, #54k 4~6 h o R ARG 7Rk 57 25, BN 4R
B, BRI ARE T 37 CHMs A4k 245 9% 24 h, 24 h 5%
AU AT S RNA $2HL:

a. BN R FR AR %, H PBS M 4f st —i, LN 200 ul TransZol
Up, & F 25 R BAC AT A i i, K4l iR #2 2 1.5 ml ok
ZEGELEF, §E S min.

10
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b. AR EEOETI 40 W &7, NG EREOE R IR 30, FH A
RE], AREEEFHE 3 min.

c. HEEHEOCERET 4CHEONLY, i 12000 rpm, &L 5 min.

d. B0 E R an EEKEEE N TS OEF, RiE EEK
AR, IONGEARRRIN K OB, Rrs OB R, APiE R,

e. ¥ I Tk SR IS 7% RO & O, BB OHE T E O
B, BETE 12000 rppm, B0 30s, B0 G ISR G

f. #7 LW UG R BOFE TN 500 ul CBY B, BT Eofld, il
12000 rpm, B0 30s, 2057 £

g BEWTRL —IK,

h. BEAN B A I 500 ul WBO K, #%3# 12000 rpm, B50 30s, B0J5
AR, BEOHENETELEF.

i BEDHE L —IK.

j. %R 12000xg B0 2 min,  FEEIRH

k. ¥ B OAE T B B B OB T, R AR AT B O SN 50 ul
TAEE/K, NUFJEFHE 1 min, #53E 12000 rpm, 50 1 min, BB RNA.

1. ¥ RNA & T-80°C x4 -

(2) RNA s, fi A 4 24 100 3 sl ) 480 DA R AR SR DR 7 9 AN gk AT 3
g, WHSFAERWT:

Component Volume
Random Primer(N9)(0.1pg/ul) 1 ul
EasyScript RT/RI Enzyme Mix 1wl
gDNA Remover 1 ul
2xES Reaction Mix 10 pl
Total RNA 7wl
Total volume 20 ul

(3) 51t ARSI FE B 5 Y F 5 Bl T A TREE R
NEIERG SIFESIR
5144 K5 Real time-PCR 5|¥)/F 51 (5°-37)

11
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B-actin Forward: AAGATCCTGACCGAGCGTGG
Reverse: CAGCACTGTGTTGGCATAGAGG
P2X4 Forward: AAGGTGTGGCTGTGACCAAC

Reverse: AGGAATCTCTGGACAGGTGC
(4) Real-time PCR Jx W : ¥ TaKaRa TB Green ® k& 2¢ 6%, 14 1A
K PCRAGHATREI, SRR :

) =
Forward Primer (10 pM) 0.75 wl
Reverse Primer (10 uM) 0.75 ul
TB Green 10 pl
Ttz K 7.5 ul
cDNA 1w
Total volume 20 ul

PCR 2711726 F: Stepl: 95°CJ 30s; Step2: 95CKIM 5s, 60°Cx
. 30s (40 NMEIR); Step3: VEfRAHZ .

2.2.6 ERAEME (WB)

FHEAEZAE (WB) il P2X4. NLRP-3. Caspase-1. GSDMD. IL-
1B+ TNF-a. IL-18. p38 MAPK LA X p-p38 MAPK [ 45 3R IA4E 1L

(1) WS B TR RIS HM T 6 FLIR T, frdt f i BE K 2
0%/ AT, BATIRIFE Y, gk d~6 h 5K IR AR FREF 5, BN &4
B, ARSI E T 37° CAHMRE FRAM Ak 2L 3597 24 h, 24 h J5idHAT
SERE

a B FUIR N IR A B 72 555 25, FH PBS Wk 2 IB4N A, T B 4NA M (RIPA
R EEEEHIN . AR H=100:1:1, FLIMA 300 pl BLEFH
YN RLARW, BT UK E24AE S min.

b. LA J5 A8 FH A0SR 4R B %, P RS MRCOR A R ARV e 2 2 1.5 ml &
ODEH

c. 12000 rpm 4°C, & 0> 15 min, K5 &0 J5 0 EE BB EH 1.5 ml Z.08
H

12
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d. IR _FiE R AR I 1/5 &1 6xLoading Buffer, 1821, HWh/KZE 5
min, UG LRI FEVK EAT A AN, WG 3E, TE-20 CUKAR TRAT -

(2) Ficfs: FCE SDS-PAGE 5 P4 Bk i 70 33 i Al 40 1 o

(3) _EFE: A KA b i Ix Bk oh i, R FL R I AR
i, IIANBIN MRS . SEEFES LI B0 3 ul &5 H Marker.

(4) HJK: VIMEHIKEEHEREN OV, P/ ERHEEIRZE 120 V.

(5) #GfsE: BYGFAHMN. K/ PVDF B, AR B REL, RIEHMEA
SRR, UITHNR/AEER . F 0 BRI 1 R TN IR AL, I 1x
AR, WS TUOoKT, BHEARERN300mA, HWEAS TEAR,
IR AN E], AR E BT EWE .

(6) B M. RN GIKERE, BT 5%MIEETY, BEERIK EE
TP 2 e

(7)) —PiWaE: FEEWMW, A IXTBST ¥/ 3 X, 15 min/ik. A
PUAM RS ECH G —PiE T 4 °C I F & . B-actin (1:1000), P2X4 (1:800),
NLRP3 (1:800), Caspase-1 (1:400), GSDMD (1:400), IL-1p (1:400), TNF-
a (1:400), IL-18 (1:400). p38 MAPK (1:800), p-p38 MAPK (1:800).

(8) ¥ E: IxTBST BEME 3 I, AFIK 15 min. I FHPUARRE R 41
U =0, HIEME 2he WAEPTR (1:2000), 2EF/NE (1:2000). HE G
[l =BT, F IXTBST YEfEE 3 K, 15 min/ik.

(9) Wole: HRICWZ 1:1 FLH], JR2]. ¥ PVDF JEIE H 8 L sCE T 5K
AR RS b, fERE EISRn R G, BT B RG A, B, TERdREE
RAFE AT E.

(10> Eg5#r: KM Image J A fr R E 27 1 IOD {E, F A AR
HEEHBAN SR H) IODH, &AMA2HKERSHEBMAZH 10D HE.

2.2.7 RIERETR

SR FH G2 e XRS5 I L 40 i P2X4 5 GFAP [1)3E 5 i RIATH I -
(1) gipERs9%: BEERA BT 24 FJLIRN, $=_ATHZ RH& KR (PLL)
BAHEEH 10 min, F PBS %t 3 #8, ¥ SGCs 2180 T B I M4 5 L,
RPN BEK 22 70% e 40, AT ORLFE Gy, it 4~6 h o ¥ A R k7 2%,
BN AT, IR IR R AR E T 37 C A SR AR 4k 2L 35 7 24 he

13
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(2) [H5E: S PBSWE 2K, FiFH 4% PFA [#5€ 20 min. [#%E 2 J5 ] PBS ¥t
Fs 3%, 5 min/ik.

(3) MA@ A4 N4HMIE A 500 pl 0.5%Triton X-100 38 7 75 K 4b
¥ 10 min, FTFLZJ5H PBS¥eH, 34K, 5min/ik.

(4) FHH: FANMREH ERmEmn QLEmE), BT 37°CKGEH
1h.

(5) —PiEE: WoKARIRE M, ABE. 40 A F 3 e i) 1 —
Pt, —HiH PBS Wike, MiRELLGlan T Slsth P2X4 (1: 100D, EPE GFAP
(1: 100D, N5E—HU/aHT 4°C vKFE RS &b, B LR

(6) —PilFE: —PiiE /G, PBSPE3 K, K 5min. KA ZR
TR JE AR AN g R G =T, U PBS MR, MRELL@IWn R 2
i TRITC (1: 200), EHLH FITC (1: 200). hnsE —Hija i T8 &4,
37°CHEEEHFE 1 ho

(7) Yet%: PBSTEH, 3K, Smin/ik. WK4ERIR 2 44 G A 40 fa e /
N DAPT B4z, = IR EDEEE E 5 min.

(8) #Hh: PBSTH, 3K, Smin/ik, HARKAMRICH F2 Rk, 18
B BRI BRI OGE KGR, BERRIC A EHIE RS A b, AR ik 2
W/ AR H B e #2380 .

(O k. FHLRERMESM ), %J6iREZH Image-Pro Plus B AR 41T .

2.2.8 BREX SR IR MISCIE (ELISA)

K FH B HC S 2 W B 5236 (ELISAD K #%-4H SGCs _iE R LA & Transwell /)
FEHEFRRGH FEME T FERP R R T (TNF-o. IL-1B. IL-18)
MR ¥ SGCs IR T 12 FLARH, Frgifidg K2 70%, #3ET ki
ge, W a6 h ol RA R RE T 5, BHONE AR, B REE K
FUMRE T 37°CHI R R A 4k £ 15 3% 24 h, 24 h 5 8E HISWT 20 d, 4000
rpm, B0 5 min, EERANBEREA FIZR . SOR bR UE S A LR R R AR R
TNREJ5 BRI AR, 37 °CoKIB 30 min. FETA. T, Peikmvtis 5%,
AEAFFLINN 50 wl BEFRiAF, 37 °C /K#E 30 min, B & 57 BGHA, BT, H%
BRIBHEEE S IR, BRIR 30 so REFLINE AT A A1 B, LR 10 min, o
N2 b2 [ N . 37 BB AR (G & 450 nm 4 %L OD A, 7r#irh

14
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2.2.9 AR Ca? SR B

K F BBCellProbe® FO3 7% ( DUfEAEY)) £l % 44 SGCs N Ca* W .
SGCs ¥ 24l T 24 LA, Frai g 2 70%, #EATHRIEE Gy, 4k 4~6 h
e EA R TR, HHO S AR IR, HHR R R SRR E T 37°CHH
M3s FRFE 4k 2L 45 9% 24 he F Hank' s P 33 (HBSS) # BBCellProbe® FO3
VETRRE 1000 i, B BBCellProbe® FO3 Jeft TAF W . F HBSS 3% 724 1)
SGCs ¥t 3 X, WALINARELF ) TR, EHAMET, & THpsaEns
30 min, §% 7 5¢H HBSS Feic gl i M A HBSS 78 f5 40, 4k S E 40 i i 77
FEWEE 30 mino A HEEARACEEAT 0OGE B AT, ORI 488 nm, KRG
K~ 516 nm.

2.2.10 ARAROSE ERN

KGR (ROS) P63k A Gkl % 4H SGCs I ROS & & . 4 SGCs
BISI R T 6 FLARH, FRAMIE K & 70%, AT FRIEE Y, #EYL 4~6 h J5¥ A
BRI L, BT ARFRE, BRI FREERKAURE T 37°CH4H s 7%
FHREERE IR 24 ho 1% Elabscience 2 7] T PR (ROS) W FGyE M & Ui B 1
BATHEAE, IERRA T

(1) e TAER:

a. WA = TAEM: f24ik: WM ==9: 1 WLLBIRRe, -5,

b. WG TAEW: ok —: WF=TA/E%=1: 1000 [ ELBIFRE, TR,

c. WA = TAER: ks = WRI=T/ER=1: 200 (LLEIFR:, 1RE

(2) BEBAMEXIEL Ol = TAEBD AR AL

(3) AR IR A R 255 2, FBCH s = AR e 4 .

(4) LA NG RERA — TAEW, 37°C/KH 30 min, %I FERNEE

(5) WHEKBAERTE, HEBREHN 15m B0E, Bo0EREL
T, ARG = TR i, 550 5 AR = TR E B g ..

(6) HaBWA MR G, HBBAEFHETE R 96 fLIRH, 5L 100 ul 41
=

(7) ¥4 96 FLAR E TR bR R BEATR I, W E BRI KN 500 nm, K4
K4 525 nm. R¥E OD fH 5 Hr 4

15
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2.2.11 Annexin V-FITC / PI A B T4

K H Annexin V-FITC / PI 4 Jo i T A8 0 X771 2546 00 % 2 SGCs 4 fg i - 1%

Blo K SGCs BZI AT 6 FLAR T, Frdl iR K 2 70%, HEAT BURIEL Y, Y
4~6 h G R A EFREE T X, BN SRR, B REERRE T
37°CHU KT FEA AR SERT R 24 ho AR S I TAS I 58 W kAT #R4

(1) JHALISELNNE, A PBS PE&41ME 2 ¥k, 2000 rpm .0 5 min,

(2) BOE32 B, I 500 pl Binding Buffer, 82WdT 52400 .

(3) EEMM G, F% S ul Annexin V-FITC, &2, FHIMA 5 ul
Propidium lodide, V&%, /XM 15 min,

(4> R GEAT R .

(5) HAR .

2.3 LW BAR S

SEISECHE I Gt 0 ARk A SPSS 21.0 B, HilE G 1 4 At I’ Graphpad
Prism ¥ RABREZR T ZEZ2HT (ANOVA) ST 2 mmss Rk, RigH
/N2 7 (Least-significant difference, LSD) #HATHIF L. SZI0 %L
P& P 5An EZE  (meantSEM) Ko, p<0.05 KRS RA G Lo

16



FIEXBER

PIFE IWHR

30 ERIEFERHEDSGCsaiFEE

B A 2 (10 7 A A 2 T L U SR 4T Rl o G B 5 it AT b B s v, AR
IR ORI R A4 PE2E 19 (GFAP), GFAP 2 TR IR R 4l Sz £
SRR, AWFFHTH SGCs i 1E 95%LA I, a] LU T J5 B2 .

DAPI GFAP Merge

B 1 Ttk e T I 4 i 4

Fig.1 Purity of satellite glial cells purified by immunofluorescence. The blue signal
indicates nuclear staining with DAPI. The green signal represents GFAP staining with FITC.Scale
bar: 100 pm

3.2 SAE R E fHix

S RNFEIREREE RS TR0 WAL 24 h A1 48 h 5, T KRB, 1EF 24 h
&, 5 Cul AAHEL, WREESN 0.4 mM [ g Ab BRAH M A7 35 245 90% A A, Tk
%8 0.6 mM [ R AL AN B A IE R 2 75% 4 (p<0.01), KJE N 0.8 mM
() v B AL BRI AE VG R IR E 65% 4 (p<0.01). EH 48hJG, 5 Ctrl HAHLEL,
WIEH 0.4 mM. 0.6 mM. 0.8 mM 175 g AL BRAH MAFIE 250 A % 2 85%. 65%-
60%/c 47 (p<0.01), UiHH— & W FE 1) & I 40 AF RS A s, HLIRFE Bk ey
X 20 A7 35 IR R MR K . IR 45 R B R AN [ = AR VA B R 0.6 mML IR B 1 = i
WEFE 24 h X SGCs TG A —EsZm, HMHRRERIX A K. Kk, AT R%
W IR 0.6 mM. 15 3716 18] 24 h A 2 37 755 I 20 453405 45 280 1) 2% A
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Fig.2 Effect of different concentrations of HF on SGCs survival rates. Cell viability of
SGCs after treatment with different concentrations of HF for 24h (A) and 48h (B).Data were
expressed as Mean+SEM (n=6) .*p < 0.05 vs. Ctrl group;**p < 0.01 vs. Ctrl group;***p < 0.001
vs. Ctrl group.

3.3 BRBTA AR B i

3.3.1 CCK-8t& M BERATHA ] &K B X SGCs BRI F2

LR ANFEIR LRI R AL 24 h )5, 0 & 8L, 1 pM. 10 uM PLJZ 100
uM RRRETHH R AL PR Cerl ZHAHEL, S HMPAATE R EHEZER (p>0.05), 1M
1000 pM BRETSH R AL PR S Crl ZHARLL, ZHMAEERIEE 60%4 4 (p<0.01),
DRI, FRATTLAG % SR i HE W (0.6 mM) ABERIAE 0 pM~160 pM 22 [8] % &
U JEE A A e MR T A K R FH 250K . 4 0 uM~160 pM 2 [] 4 & 6 MERATHA &
WREERREE 058 : O uM. 10 uM. 20 uM. 40 pM. 80 uM. 160 uM. £ LA
WEERRIE I RRETEAZR AL BE 24 h J5, 20 H R I, 20 pM I RCHIT A 28 T 46 00 40 Jf i
M sgm, 5 Cul MBS ¥ ZER (p<0.05), 40 uM [IRKHTHH = A B2
5 Ctrl AAHHE B E 2R (p<0.01); 1M 80 uM FER AT iHH 2% Ak BH2H X 240 i v 14
MR DR, FRATIEF 40 uM B9 FEAE N RK T 5 25 1 F 25K % .
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Fig.3 Effect of different concentrations of IMP on SGCs survival rates. A. SGCs survival
rate under different concentrations of IMP. B. SGCs survival rate under different concentrations of
IMP and 0.6mM HF. Data were expressed as Mean+SEM (n=6) .*p < 0.05 vs. Ctrl group;**p <
0.01 vs. Ctrl group;***p < 0.001 vs. Ctrl group.

3.32BXATAA R LB N S A EFAISGCsiR A M F TR R AN

PL 0.6 mM [ HF W EE & T MM, AN 40 uM ) IMP 403 24 h
J&, FH CCK-8 VA Ctrl 1. HF #H. HFE+IMP 4% OD . ##r &K, 5 Ctl
AL, HF 83 RMK SGCs /71 % (p<0.01) , $2/~ HF Xf SGCs 5 — & [
ifEA: 5 HF AL, H IMP B4 f5 SGCs A#3E %A fr BT+ (p<0.05),
$LR8 IMP Xf HF FT3 SGCs #1554 — & AR E FH

-

%)

(=]
N

5

§

< 100+ ox S

=

Z

‘5 504

K|

>

3

o T
F &

&

B 4 A FEAXT SGCs iEHE R R

Fig.4 Effect of treatment groups on SGCs activity. Data were expressed as Mean+SEM
(n=6) .**p<0.01 vs. Ctrl group;##p < 0.01 vs. HF group.
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$£3E LHER
3.4 BT EXN ESEIFESHSCGCsIHR{GIEE b P2X4Z A FTRIAR N
3.4.1 Real-time PCR3E#MSGCsH P2X4 mRNARIALR

SN2 AL R 24 h JS 4R ECE RNA, H Real-time PCR #4411l SGCs H
P2X4 mRNA FIMI X REHEN . ERER: 5 Cul AL, HF fe B
P2X4 mRNA FRiE/KF (p<0.001); ZREKHTHH 2 8 P2X4 shRNA &b f5, P2X4
mRNA )& ik /KT 5 HF HAH LB T B (p<0.001), 17 41 il 4% % NC
ShRNA Xf P2X4 mRNA J3RiE 7K TR E 520 (p>0.05),

-~
1

w
L

N
1

LTt
d *
*

The relative expression of P2X4 mRNA

& 5 Real-time PCR ] &4 SGCs ' P2X4 mRNA K]k

Fig.5 The expression of P2X4 mRNA in SGCs was measured by Real-time PCR. Data
were expressed as Mean+SEM (n=6) .***p < 0.001 vs. Ctrl group;###p < 0.001 vs. HF group.

3.4.2 EAEENEERMSGCsHP2X4EBEAFRIEER

FHAM AT 24 h JEHRIUEE H, F Western Blot £l SGCs H P2X4 &
AN RIATE L. IR R 5 Cul HAHL, HF G & L P2X4 &K
Fik K p<0.001); HF+IMP 41 P2X4 &5 AR FE A /KT 5 HF 41MH th i &
TF (p<0.001); [}, HF+P2X4 shRNA #1h P2X4 & [ Rk /KT 5 HF 4
AR R (p<0.001) , T4l %% 4 NC shRNA Xf P2X4 5 FH &KL K T &
HH 520 (p>0.05).,
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Fig.6 The expression of P2X4 protein in SGCs was measured by Western blot. Data were
expressed as Mean+SEM (n=6) .***p < (.001 vs. Ctrl group; **p < 0.01 vs. Ctrl group;###p <
0.001 vs. HF group.

3.4.3 REREIFRERMSGCsHP2X4FGFAPHFRIZLE R

FH 40028 5 e BRI ) SGCs Hh P2X4 IR R 4T 4iig PR 1 (GFAP, DA
IR A bR ey FRIAEN . R E/R: SGCs 1 P2X4 5 GFAP f71E3R1A
&L : 7 HF A P2X4 5 GFAP 3L RIA /KB & T Cul 4 (p<0.001);
HF+NC shRNA 41 H P2X4 5 GFAP fy3LRIA/KFE HF AR LHE Z 7

(p>0.05); HF+IMP 41t P2X4 5 GFAP (3L %Kik /KF 5 HF HAHLLBE T
% (p<0.001); [FE, HF+P2X4 shRNA 20 P2X4 5 GFAP {3 Rk /KT 5
HF ZHAH LR R 2 TP (p<0.001).,
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