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[ E] BRI Miller 1M FALEGE X RGC-5 4IEAYFZ I & ATP 55 P2X, ZAE P (ARSEME T, ik alifb s o7
Miiller 40} \RGC-5 AMMKE , SBe s Eb T4 %58 , IFUEE A DHPG J& Miiller 401 GFAP Fak Il , 9L FBREA A
DHPG J& Miiller 4840 ATP B 7254k ; DHPG HIUS 3G TR IR AE R S35 32 A RGC-5 itk (RGC-5 TiSE(di ] MPEP
K MPMQ 403 2 h) , TUNEL 34600 RGC-5 JH T80, HisEhnA P2X, ZRFHKI 25 G (brilliant blue G,BBG) 5 #ill RGC-5 [
T, WIS Western blot A4 T2 1 FAZI T- 14 Bel-2 F Bax (AL, S350 & Western blot #:ill RGC-5
P2X, ZRRY IR L, S5R . DHPG #7E Miiller U5 7T LA BTSN ATP AN ; 45 AY Miller 4451155372 (conditioned
medium,CM) A] LLF28 RGC-5 RIT-AYAH B340, 177 BBG B] LI RGC-5 FT=HI3EN, [RIFT Western blot g7~ S5 Xt FEZHAH L CM
B REAR RGC-5 4 1Y Bel-2 2R /KT (HBEIN T Bax AR AR, RS HUEIA BBG J5 FHFH CM ARBEI 3R 455 53 ok
Western blot et MmN SR ELE RGC-5 AUMIAY) P2X, 2R IR HIIN . 518 : Muller ANABAYEGE 1T LT3 RGC-5
AEAPAT  IZINA T AES Miiller 0G5 LAY ATP BN & RGC-5 I P2X, ZIHE &,

(88371 Miiller Z0M080E ; P2X7 2244 ATP; JAT-; RGC-5
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Involvement of P2X; receptor and ATP in Miiller cell gliosis induced RGC-5 cells apoptosis
Xue Bo',Ji Min?, Guan Huaijin**

("Department of Ophthalmology ,Wuxi Second Hospital Affiliated to NJMU,Wuxi 214000;°Department of Oph-
thalmology , A ffiliated Hospital of Nantong University , Nantong 226001 , China)

[Abstract] Obijective:;To explore the possible involvement of Miiller cell gliosis, ATP/ P2X; receptors and RGC-5 apoptosis in
vitro. Methods : We cultured and purificated rat retinal Miiller cells, RGC-5. The concentration of extracellular ATP was quantified by
bioluminescence assay. After adding the medium of DHPG-activated Miiller cells Medium (conditioned medium /CM)to RGC-5 cells,
TUNEL assay and Western blot of anti-and pro-apoptotic proteins were used to observe RGCs apoptosis. Immunofluorescence and
Western blot were also used to detect the P2X; expression of RGC-5 with CM. Results: DHPG induced an increasing ATP release
from Miiller cells. After adding the CM to RGC-5 cells, TUNEL assay showed a significantly increase RGCs apoptosis while P2X;
receptor blocker BBG reduced apoptosis of RGCs. Moreover,CM treatment of RGC-5 cells significantly increased Bax protein level
and decreased Bcl-2 protein level,which was also mimicked by BzATP and blocked by BBG,respectively. Conclusion;The current
study suggests that DHPG-activated Miiller cells could aggravate RGCs apoptosis,while the release of ATP from Miiller cells and the
activation of P2X; receptor in the RGC-5 might be involved in this process.
[Keywords] glaucoma;Miiller cell gliosis; ATP;apoptosis ; P2X; receptor; RGC-5
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Miiller 20 ft8-J2 A0 0 A% e = E AR AN, TR
Do 58 4 S22 2o B SR B RT ARSI B R Tl 20T
T AR Y, T X AN SRR, Miiller 208 ]
VB EE ATP 7E N R T3 T, & A IR 2= W]
ATP ZAK P2X, 436 /& 33 RGC - HZ R A
Z—2 Ak B WFIT A AR Al AL B 57 5 K BRI
fEE Miiller 200, ffi ] DHPG 0% A& 1 285214k
AT DAFEER 1 & mRNA 2T T Kir 4.1, 5142 Miiller
YL TE , SO B 58 E B DHPG A A AR S S
Miiller ZH L T 224550 Atk — 20 ] Miller 2 ffd
POE X RGC W] g = A= i 5 75 Je ATP Al P2X,
ZHREES S X — R, TSR,

1 #FRFFE

1.1 H#

ARG 1.3 d 2Rl (Rl R =S5 5
HUO ML) o 205 BT Miller ZHAf0R% 55 , SC0 0 2
HRS IR SE R SRR &, A5 5 ARVO 7 B o
LY Eh YA FHER . RGC-5 4R (ATCC 24 +],
EH) /MBI GS 290, /NRHT Bax BT, /AT
Bel-2 EAHL (Santa Cruz N T ,jj% [E )/J\ FPT GFAP 24
BT, P B-actin (Sigma-Aldrich 23 ], 3EHE ), /N
Bt P2X, H51 (Alomone labs 23 &), LAAS) | BRAR 1
ALY HRP FRICHFHUR PR 9T ( Thermo
Scientific 24 ], &), TUNEL {7 & (Roche 2\ ] ,
Fiit:) , ATP LE ARG & (Biotek A W], 3G
1.2 ik
1.2.1  JRAX Miller 286 % RGC-5 & itk 44 32 71

Miiller 2 g 3% % . WO 2R 3 d AO3E 3 96 SD
(Sprague-Dawley) K5 H,75%E K EE: 30 s, 4k
SUJE TC A5 T BUE R ER B T D-Hanks W H, Mk
ol i ) e G T A U AL BT | i ) B 2
R HR T 9 ZHL 2 /N0 ) s A0 P FE 2H 2 B 53k 1 4 1T
HHL, WHURRIDE BTN 1 mm?), ITA
D-Hanks,1 000 r/min B s min,%ﬁ%ﬁﬁ%,ﬁﬂ/\ 4
mL 0.25% B (&5 8 H]) (Gibeo A ), FEH),
37°CTHAL 8 min, A 4 mL % 15%FBS(Gibco 22 7],
2 [H) 1Y DMEM/F12(Gibeo 23 7], 36 ) 55 7 3L 4 1
H4E,1 000 t/min B0 S min, ik FHR. IMAS 9
mL 15%FBS i) DMEM/F12 {5573 (Gibeo 23 H) , 36
), WO WIT AW S, #MT 3 R
Hr, KEEEFRIE T 95%%53.37 °C.5%CO, 1 AL
FER AR SRR TR G 3R, 48~72 h JE BRI, LS
3~4 d e 1k, RARAIIEZY 10 d Rl RlE

A, #8595 5 D-Hanks W 006 3 W, A
0.25% JEHHHEAL , W T USRI R AR R, 38
SrRETE G, I R SR D B TR A, A
5% R FREL AT, LL 122 Oy A1,
BEI 2 URAGAR S 1) 40 I 20 A7 S8 8 B A ol I 2 5 3
R,

RGC-5 4 FE ARG 7% . RGC-5 4 it 2 2 107 F R
R T8 24 L 38 2 e AR ST I AR B P A K SR
AR 4t L RS i 25 A4t B 9 2R IR W T 5 RGCs — 3K,
X BL¥EH RGC-5 fENARIF R X4, &I RGC-5
YA, ¥ RGC-5 20 bk M itk ZCHE rh i 37 BICA
36°C/KTE 1 min, WA /D VKA 2 2 18 SRR AT A (VK
Rk, 1000 r/min .0 5 min, WH FIEEMAS
10%IL7E 1Y) DMEM A 20, I8 38 %% B Je #6017
FIEFET . BT 95%%5 K. 37°C . 5%CO, M FIE
AN FEAH TR 85 3% | Y ANk 2 70% @l & i gk A7
Ja R
1.2.2 Western blot

FES 4 OIRA2H RGC-5 41, PBS BEUJE
NEE 2R, vk FEF 40, iR IR A1 JE KA 15
min, 7K¥ 20 min, 4°CE5.L>, 12 000 r/minx5 min, B I
o EAMER-80°CHRAE, EAHHRETT 100°Chn#A
3 min, HFRE AW Bio-Rad & FIKIN R S
it (Bio-Rad 2w, BARH) . &% a8 M A i 24
VI 10%SDS-PAGE 7 BS54 28 PVDF it I it &%
(2| e ST S SR ARG R 81 1| e S CE N U 227 i g i
TBST 0k 3 e 5% s ik £ 2 h, 5 pP2X,
—4 (1:1 000),Bax.Bel-2 (1:200),B-actin (1:1 000)
ACHFE R, IXTBST YEAR 5 minx3 Y5 —Hiihidid
AL HRP ARiC P i APt R =80 (1:2 000)
FIRWFE 2 h, /)5 H ECL W52 = vhi ik B, e
R P HEFEACAH G Image ] 0T HOKE , ¥ H
(5rF5 B-actin (YK EIEATRTEE, Brds (9 HUAEL A X
H 195 F BRI ek &5 , LA control 2H AR XS ik i
VER AL, & AEE PSRN . B SC e AH R 2%
HTFER 3R, IHHAEN N E g,
1.23 #IERAK

FERD Miiller 41058 RGC-5 % 24 fLARAF/NE
b SRR J S S ST AR o 35 vk B 4 R
(% 1%FBS f) DMEM/F12 535 36) %55 24 h, %4
YA 0.01M PBS {56 5 minx3 K5 N A 4%t
it Z2 5 A 250 N A1 %2 40 min, 0.01 mol/L PBS %
5 minx3 ¥ JG A 1%Triton100 7K I 8% i 2 min,
0.01 mol/L PBS ¥k 5 minx3 i, F 1%BSA %14
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WIS 2 h, WRCH EAEAR, 533 mA—
UGB (P2X; 1:200,GS 1:400) ,4 I E K .
0.01 mol/L PBS %k 5 minx3 YKJGMA IS WK
DAPI, EIRHEOEIFE 2 h, 0.01 mol/L PBS ¥k 5 minx
3, mJEE B R, PO WA T U (RS
GR35 R BB B X R |
124 fmjask ATP #m

1 FH Biotek 23 & Y ATP 4= )76 6 3R 77 &k
DA B AR ATP 55, Miiller 4 LA 1x10°/4LAY
HREEAMMEESE T 6 fLtkh, FRAIMKEE R, B
LA 1 mL DMEM/F12 15 R $5353 FEIMAZ54)
ZHT, KBRIESER R SR MO 1 mL AILTE R R
Fik A 100 pmol/L DHPG J5 6 h,24 h U5
OB FREE T AR A 0] 6 56 BH F R 2 D) fig il
PRACRIN I i ATP WRBE, HRRZH el 6 AL, 52
Wz EE 3K,
1.2.5 TUNEL &4l 8 =

24 FLAE A CIHEE I AMC R, BEFLEE R Sx
10* I M, T A s BE 432 AR 3 24 b J5 (O
A CM i N3 DHPG X} RGC-5 72 A4k H 0 1
JH, 4287 2 h A mGluR 1 X mGluR5 f4 BH K 51
MPMQ & MPEP), R4 15HH 4548 F TUNEL il i
F gk (% s\, 78 ) . 0.01 mol/L PBS % 1
i 4% 2 B PR [E 5 1 h, PBS ME¥E 5 minx3, TN
0.1% Triton X-100 7K _L %A% 2 min,0.01 mol/L PBS
EEVE S minx3 WK, W3 PBS, TIR4NMUEs, Bl
TUNEL 4838, BH X BRI B4 X B, 3% A
IR AN R I, B A& 1 T4, 37°CROLITF
60 min,0.01 mol/L PBS ¥ ¥ 5 minx3 K, =i T
DAPI & 444 15 min, PBS ¥t 5 minx3 WKJ5 £ A
MR, 26 R MET T, BRI 4 R At ik
B P % 1R
13 itk

B BE A B bR 22 (X = s) Fon , 2%

GS DAPIL

it LAl B PR R Oy 22 0 B AT e R 0 PR 2 4K
Pt LRI e AT 5 i b, TR BdE bR
HH SPSS17.0 Seit2gar#r i ft, LhP < 0.05 2R
BEI2EE L, G EIR  Sigma plot Z3i , BE2H5E
b EAE 3 RELL L,

2 7 R

2.1 mppkE

9 T AR BAIIGE Miiller 40 AY2ERE | #EAT T
REARAL B (] 1), 3686 T GS BUiRAE R Miiller
YA R SRR IE, IR AS R WoR, AR RN
Miiller 2 B4R 15 97.36% .,
2.2 mGluR 1 24K 3h % DHPG T VA fEAK S} 38 I
Miiller 28 f_t GFAP &) % ik

JEHTRYIFSE I, FOCHR TP Miiller 20 i 59 3405
PEREE GFAP ByFRH Nt AR SE b R e
DAL DHPG 7E K4 XT Miiller 40 i [+ GFAP 3%
IRy (K 2), AMaRge 78 Maller 280 m
A DHPG (100 pmol/L), Hl3# 24 h J5 , WAL FE XS
MR TE N R 25 LA, (T FH A e R K GFAP 1Y
FIRTEOL, SLIR2E T B /R A2 DHPG L) Miiller
AL F kDB GFAP, il A DHPG Hli#Js ,
GFAP ByFINHB B3G5
23 DHPG 7 Miiller 28t )s 3-8 ATP #9834

JINA DHPG 6 h,24 h J& , &0 T Miiller 4 g5
FRIET ATP (& &, 4538 WoR 5K DHPG (%) if
2 (RAXT BRALAE R 50 1, Hop B A DA B R ) 1
b, AbHE 6 h 2 24 h ATP BEiAE] (1.56 + 0.20)f%
K (2.89 + 0.51)f% (P 1<0.05) , I 5 [ Fha#, [Fmf
Miiller 41 i /£ DHPG Kb B 24 h Ji5 W W 3005 | 2%
LA 24 h /E % DHPG Ab 3 Miiller 20 g ¢ B[]
SRy EESAT N 8
2.4 Miiller 28 it 7& T %8 RGC-5 4o fety 8 — , FiL
W P2X; AR ST VAR o3 4] 8 =

MERGE

A: GSARICHY Miller 4BMI(4#€%) ; B. DAPI bric 4% (Wfh); C.A KM B HWEA,
B 1 Miiller % E
Figure 1 Identification of the purity of cultured Miiller cells
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Miiller i AL S A 0 2 5 T LR
RGCs My T- R0 F2 , L, ZEARSMEIN T A Midller
S B I8 S FR 3 24 h 5 RGC-5 TR T 1B 0L .
IEH RACFRE) RGC-5 A A /%09 TUNEL 4%
O HYEANNG (7.79% + 1.35%) , 7E 554 55 32 FE AL B Y
RGC-5 4 ih 31 732 1) TUNEL 4L 8 HAAF 5
(27.03% + 2.63%,P < 0.05), M HFCHA P2X, Z1k
BELIET BBG(1 pmol/L) 1 h J& , TUNEL ¥ {4, BHH: )
RGC-5 4fifiA B @I/ (19.77% + 2.22%,P < 0.05),
FIMIMA P2X; Z K 83 BzATP (100 pmol/L) 41
U] LA ek 25 48 i TUNEL BH: 26 35 B RGC-5 44K
1 (40.66% + 6.45%,P < 005, & 3), Miiller 41 1% it
T A TR A R TE T O MR 6 B o R v Ay e ER AR
o, ARSI EE I R S I Miller 20 i AT DL 5]k
ATP HREIL, P2X, SZIABH W% BBG AT A1 T .
AR, Western blot I EEKINGT T8 H MAEIE T
1 Bel-2 5 Bax ), 45 B~ 5XT AR EE (DA
X RRZAE B 1, AR A LA R R ), CM 4188,
FZWER T RGC-5 41 | Bel-2 YR IA (0.68 =
0.03) ,{HIE /N T Bax MYFKIA(1.54 + 0.17), 11 BBG+
CM ZH N3 1 Bel-2 1 3R34(0.90 = 0.06) , {HFFAL
T Bax MUFRIRZER(1.19 £ 0.07),P1<0.05 (Kl 4),
2.5 Miiller # & & 432 5 K 7T 2238 m RGC-5 2 I
8 P2X, ARk ik

5T E B RGCs HHAFTE P2X, 2RI RIL | iFE
RGC-5 L& B T UM LS . Ty o8 R TE AR

MERGE

(]
BIEE e EREIN BN £ 648 GFAP BHYEANM , 1 €2k DAPI,
B 2 Miiller ZHf2M X\ DHPG /& GFAP R iLER
Figure 2 DHPG-induced change of GFAP expression in Miiller cells

ALF RGC-5 A2 P2X, BRI RS (SR
J6), FF H AT e A FAi a3, il CM 41 RGC-5 4
HefY P2X, BHIE(E S B B3 as (& 5), Western blot
S5 R E H ARAL TR RGC-5 20 (6 FR4H ) i 77
E—E M) P2X, ZARFKE, MiMA CM [ RGC-5 4f
JLER P2X; 35 D B Je8 348 (LT B AR X (R K
1, JnA CM AWM PIAFE R 7R 1.35 £ 0.03,P <
0.05).

Miiller 2 o2 A0 P00 51 e 32 2 1) I o 4 e, A=
BEAAE T T DUR IR E SRS 40T 2 54k
O P18 PR B B 4 4R 400 1) IS /A A g 7 ) 0 25 - )
YE . MAER IR AEHL A T Miller ] L&
A B A TS S, ¢ B A e e P AT A e 1
W o R S M O L 465 A B e 5 U (glutamine
synthetase, GS) MR ILAIL, AR 2K (gluta-
mate-aspartate transporters, GLAST) ) 3235 M T RE 2t
AR R S TR RO 5 AR S I S D) 45
J4F 4E R M 85 1 (glial fibrillary acidic protein,
GFAP) [ 2 1K 1 i A1 P[] 2B 37 4 388 18 1 1 4 147,
Miiller 20 3R S —HEXTT 81, —J7 T o] LAAR A
METTET, g —J7 T, Ao B O I 3R] BE 23 i A
LTI S AR R RSS2 56 (4 5 i BN B
FERY R BT 24 Muller 40 M 2 B2 OIS i 7T LA 3
RGC-5 FHT,



- 186 - Moa BB R o R

5 36 &5 2 ]
2016 42

Ctr

CM

BzATP

CM+BBG

A SIESO IR (7R TUNEL FRIEARNE, ¥ (0 254 DAPIARICHIANNEA ; B: TUNEL FYEANNIE A 43 gt A,
B3 AREAS RGC-5 HMHAIATIER
Figure 3 RGC apoptosis in different groups of RGC-5 cells

Ctr CM CM+BBG

Bax  — — —

T 3l
B-actin - :
-~ ,
B4 P2X,Z3 CM 43 RGC-5 4 HY AT RA1AE
TEENRZFRZMm
Figure 4 Changes in Bax and Bcl-2 protein expression in
the CM-treated RGC-5 cells

ATP B HL R g 7= 02 T B (5 B i R T,
Miiller 4240 R | ATP (B BRI, AR
WA &R 7] LLGE 3 380% Miller 400 1) NMDA Bz
I NMDA Z1AR S350 ATP AR, Bbah, —LEiF5%
oI 7 R T LAl I 0 T/ T R g 4 i
ZARGIE Muller 401 | ATP BRI M2 AR 2
T 5% 408 78 A R RO T B 8 A o 7

[ FUSZAART] LTESS AN GFAP 363k , S5 Miiller 41
YL ) 8 L T AR SC A SRR B DHPG AE RSB AT LA
a0 Miiller ZH M%) GFAP %35, ¥4E T DHPG %t
Miiller 4 i B38CTE A FH o ZE 30 Miller 20 LAY [RIAS
ALERA oRTEI A mGluR [ 2K 5h7%) DHPG
PG Miiller 40 M/ 8 55 0] LIS S ATP B9 B M 1
Al DWER T RGC-5 1Y P2X, 324K |, X A9
M2, BT RMAEA S5 L3, ATP A6 TN AE i e
(A2 ATP 76 KRB B AR X A7 O, 38 b W3
LA K- ATP B ZEAREC S Bl g 1 ok &
PERY ATP BB AT RE S 5, Y Miiller 40 B
TR, Miiller 40 17T LLRERCA 3 40 NO 221
15 Miiller 2 i A4 TF 5 A= B840 FH 35 %65 J1 Bl 4 4 28 0
PR SRS 53 24 RGC AR BRI ATP il
B Bt 2 1) 4 M AR R B Y ATP A T 2F— 25
TEFT B R P2X, 324K TAEER 2 ATP 2
Ah  ATP 1Y [ % 77 ) ADP AMP [] RE 7] DLAE T
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Citr

CM

\..

P2XR '

MERGE

Bl5 Western blot &I K& &4H RGC-5 A P2X7 ZEHIFRILTE
Figure S The expression of P2X7 receptor in different groups of RGC-5 cells

P2X, Z Ak, JRAGADP K2 AMP & P2X, S2AREE L
i, (Y5 ATP B & HAl)E , ADP & AMP W36 A
ﬂi%%ﬁﬁﬁﬂ%&?xmwaL%%ml%T
FEWEHIT P2X; Z2AK i = A AR AU

P2X; SZARSE IR ARG A, R 5T R
P2X; Z S5 T Ml ., fFEhima R
W, Delarasse 517 & BLAN A AN ATP o] LA oo 3005
P2X; SZARG AP HI AR A 45347 . Zhang 5518 %
PANA P2X, ZAK B Sh7] BzATP 7] LAGI#E RGCs 45
BT, caspase JE M5 12 RGCs /T, Hu 261
R IRAE K B B% 38 K I 19 55 B2ATP W] L5 RGCs
L, It FLX LSS RGC IR/ DER AT LIgE P2X,
SZ AR B WA AR 25 5 R P2X, A2 A B WG 5
BBG A LA/ RGC 4iMER9AET, FF H A 7T 5EHT
FIRFSE, EAE LR T Miiller 20 380 vT LA JE 1
P2X; Z RSk X} RGC-5 40 /=4 B ifE A, 5F

— it R 5 Miiller 40 M8 34005 o BE i i ATP
FHX, FRBAES BBG HEH %M T Miller 41
JHL 45 BIr 200 RGC-5 PATS, FrA P2X, Z AR
TGS T8 RGC-5 L Ty — R A, AT 3%
W, 5t BzATP i S0 RGC FET- 7] IR A3 2
PRSI A9 MRS 3558 BELIFT, 33 25 bk 3 758 B 4%
T, 4ok ATP AL B AR 22 18] (41 i 1

WX RGC HIFENG , YR X H
[EVEH , 875 Z it — 5T

C ARSI RGCs TEaE FRik P2X, ™,
AW 58 ¢ 6 S Western blot WilE ] T P2X7
ZARTE RGC-5 I3 rh G 4 — R 3RIA i 4
PR P2X, A A BES 5 T RGC-5 4 ML i T g i
W, AW B K R 28 Je i rp i L5
3 d P2X,; 2R FR IR I i 48 2 I H Miiller 41 i
S BRI s EE BRUR Miiller 40 R BE
25 P2X,; Z AR RIRIG &, AP R BERN
Miiller 2 BT A9 45 14 35 SR BE7E 5 12 RGC-5 PR T
ARG RGC-5 | () P2X, f9263L, X 58T
FF5E A —201

25 b IR 9 Miller ZBAE R LAXT RGC-5 77
A H BRI, T Miiller 20 0 ATP # BE 5
RGC-5 4ifi_I P2X, Z K] e3[R = 5 X —Fi i it
B, XEERTRE R A5 A T IR TE N B A 28550
FEAE— AN A58 FE R A5 7 1w
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