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(FZE] B8 WU R ZIERPUH SCH442416 XA SN & iy 40 XI5 Miiller 21 it i) #2573 388 14 8 4%
M. FHit HAEJE S5 d i SPF 2% SD KL 30 H R IR W 9 B Miiller 20 it 43 25 F1 K5 5% , 43 0 1E & X BE 2
(IE#EEFR) K ¥ 3240 [ 40 mmHg/24 h i ¥ 3% (1 mmHg = 0. 133 kPa) ] 1 It 1 + SCH442416 T 1 41
(40 mmHg/24 hln JE 5 37 )5 A 10 wmol/L & +100 nmol/L SCH442416 1537 ) o Xf K B0 5 Miiller 41 fifg &
A h0E 40 mmHg/24 h 15 3% | 5 F real-time PCR \Western blot 25 5 P BF 5% B R 1 75 5% 5% B9 40 I JIEE Miiller 20 it (1)
BPES P E K2, 1 Kird. 1 Fl TASK-1 19 %K 405 0l o ARSI FE 15 75 i 90 99 B Miciller 20 i 45 3 I + IR
A, ZIRAEHUN] SCHA42416 AT T (259 W B2 I 10 pumol/L+ SCH442416 100 nmol/L) , 6 i 4L 19 Ji K
Miiller 40 /g Kir2. 1 Kir4. 1 F1 TASK-1 ff mRNA MIEH P REZ L, SR 40 mmHg/24 h i & £ 57 0] H0
W) JIE Miiller 40 Jfd 40 8% 758 18 Kir2. 1. Kird. 1 Al TASK-1 B9 H XA T, SIEW A HAML 2 THET
14.7% 38.6% F152. 6% ,2 A4 Kir2. 1 B HM TR LR LS %2= L (P=0.082),Kird. 1 1 TASK-1 1Y
ik ZERBWHLG 2 L (P=0.000.0.000) ; i ¥+ SCH442416 F Fi 41 ¥0 % i Miller 40 g Kir2. 1 Kird. 1 1
TASK-1 & 2B BOME R FR 4l 198, 200 B TH T 8.8% .60.7% F1 61.4% ,2 441 Kir2. 1 &k K 2=
REGIHFEXL(P=0.354),2 A~ 41 Kird. 1 F1 TASK-1 i85 F R K WE, ZFWAH G5 8 L (P=0.000,
0.000) , 40 mmHg/24 h Jin JE 55 75 0] 000 W B Maller 41 g Kir2. 1 Kird. 1 Al TASK-1 mRNA 335 % 1F & X B 20
T, 2ZF WA S FE L (P=0.047.0.001.0.000) ; 5 i K5 3= 4140 e, B 17+ SCH442416 T 1i4] Kird. 1 I
TASK-1 ik L, Z R WA ST 2 X (P=0.038.0.030) , 7 Kir2. 1 (9850 B A1k, 2 5 K51
B (P=0.612), %5t SCH442416 %§ ¥ % I Miiller 41 Jfd Kird. 1 1 TASK-1 28 (1 F1 mRNA 23k B A V845
fER .

[%%i7)] PMMEL; Miller 41l ; SCH442416; Kir2.1; Kird. 1; TASK-1

Changes of Kir4. 1 and TASK-1 expression in rat Miiller cell induced by SCH442416 at an elevated
hydrostatic pressure in vitro Yang Zijian,Cheng Yu,Yao Huiping ,Shen Ting,Chen Yanwei,Zhong Yisheng
Department of Ophthalmology ,Ruijin Hospital ,Shanghai Jiao Tong University School of Medicine ,Shanghai 201800 ,China
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[ Abstract] Objective To evaluate the effect of adenosine receptor antagonist SCH442416 on the expression
of Kir2. 1,Kir4. 1 and TASK-1 in rat Miiller cell at an elevated hydrostatic pressure in vitro. ~Methods Thirty SPF
Sprague Dawley rats were purchased from Shanghai Slack Laboratory Animals Ltd. Cultured Miiller cells were divided
into normal control group (n=6),40 mmHg/24 hours (1 mmHg=0. 133 kPa) group (n=6) and adenosine +
SCH442416 intervention group(n=6). Miiller cells were treated with 40 mmHg pressure for 24 hours in 40 mmHg/24
hours group,and Miiller cells were treated with 40 mmHg pressure for 24 hours +10 pmol/L adenosine + 100 nmol/L
SCH442416 in adenosine + SCH442416 intervention group. The real-time PCR, Western blot, whole-cell patch-clamp
recordings and immunohistochemistry were used to detect Kir2. 1,Kir4. 1 and TASK-1 expression and Miiller cells Kir
currents. The experimental procedures were in accordance with the National Institutes of Health (NIH) guidelines for
the Care and Use of Laboratory,and follow the 3R principle.  Results Western blot assay showed that, following
40 mmHg pressure cultured for 24 hours, the expression of Kir4.1 and TASK-1 protein in Miiller cell were
significantly decreased by 38.6% and 52.6% compared with the normal control group, with significant differences
between the two groups ( both at P =0.000) ; Kir2. 1 protein expression decreased by 14.7% , with insignificant
difference between the two groups (P =0.082). Kird. 1 and TASK protein expression in adenosine + SCH442416
intervention group was increased by 60. 7% and 61.4% compared with the 40 mmHg/24 hours group, with significant
differences between the two groups ( both at P =0.000) ; Kir2. 1 protein expression in adenosine + SCH442416
intervention group was increased by 8. 8% compared with the 40 mmHg/24 hours group, with insignificant difference
between them (P =0.354). Real-time PCR assay showed that, following 40 mmHg pressure cultured for 24 hours,
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Kir2. 1,Kir4. 1 and TASK-1 mRNA expression in Miiller cells were significantly decreased compared with the normal
control group,with significant differences between the two groups (P =0.047,0.001,0.000) ; Kird. 1 and TASK-1

mRNA expression in Miiller cells in the adenosine + SCH442416 intervention group was significantly increased

compared with the 40 mmHg/24 hours group,with significant differences between the two groups (P =0.038,0.030) ;

however, there is no significant change in Kir2. 1 mRNA expression (P =0.612).

Conclusions SCH442416

upregulates the expression of Kir4. 1 and TASK-1 mRNA and protein, but weakly affects the expression of Kir2. 1.

[ Key words]

TFOGHR LA 22450 T A9 o VI AL i R 5 2 W], B
A g IR TR T B SO0 R Rl 28 55 40 g ( retinal
ganglion cells, RGCs) il 3¢ it 52 BEL AN AL A M 38 45 TR R &
B RGCs P T e E UL . BEAE G IR AL A
LRI FEEREMAERH T S AS
B A B 3 B A5 D7 T 050G T 06 HR A B £
WE RIS, R0 2 B T B T iEE R RS AR A i
AR, LI Maller 410 25 ot 28 15 5 41 L 14 285 4 A
TR e LA A B R JHUPR 28T X U o0 5 fof B 55 1Y 4] 42
VERBOR Bz B A, IR R TP KM R g —
SR A 22 4 BT, Miiller 20 i 380 3k 5 2 7 4O 0% 75 X 43
W o A AR AR 40 P9 A1 A B e AR T
1 pmol /L, BT B0 T B e B R B B T, B R E | ik
L R B A o IR R TZ AR W RO
MR 32 44 (adenosine receptor, AR) /5, H B & A1) AR
A AA,ALFN AR R T G- BB AR T
AHNLY G HE 2 G, JE T 55 i R P AL il L 25 3 1
RN TG P o A DG I 78 95 s R B 95 0 1 BF 9 ¢
IR F T X6T o JUTL A0 e 70 T 00 e ) B S - A
P [RI AR Ssh 700 FE PR T AR A R 22 R 5
MEIRAT IR 72 , A0 <5 R v A BT 2Kk i R A R R
7 UL Y BLRF TR A S I 7 T P
JR 22 R 5 B0 7] SCHA42416 Xif 13 HR IR 75 T 40 o) i
Miiller 41 g 81 55 38 3 /9 98 4554 1, S 5 DG IR WL pp 2
DA T 5T B2 A FR 30 4R 413 70 S 56 BE A o

1 HESHE

1.1 #8

1.1.1 sSEahy)  di4)5 5 d RERIRAY SPF 2% SD X
fl 30 H[SCXK(J/)-2008-0016, | i3 ve sh ¥ A BR A
AR AL ] MERREAS R o R IR BUAY HE I JIE Miiiller 2411 ifd 7E 47
B RIBEFR I R IE H O B (IE 8 85 9% ) N R 5 57
24 [40 mmHg/24 h 1 JE 55 3% (1 mmHg =0. 133 kPa) ] I
B F +SCH442416 T 141 (40 mmHg/24 h i 5% 55 5
JA 10 wmol/L i 5 +100 nmol/L SCH442416 #55%) .
S5 B0 ) 1) P~ 26 1 [ 57 T AR AF 5 Be ((NTHD) 7 A7
1) S 555 2 4t R4 880 A B 3R

Retina; Miller cell; SCH442416; Kir2. 1; Kird. 1; TASK-1

1.1.2 F2R50 A& I HF (SCH442416 4= 1L 1K
HHEH (KE Sigma 28 7)) s BT R WA R BE 5 1
(glutamine synthetase,GS) 22 7@ [ $1 14 ( 32 [ Abcam 73y
Al) o B EAHZE B ( H R Olympus 23 7)) 5 B BAVIE I
T4 46 (DHG-9145A, | ifF & %8 24w )5 pH AL (Hi &
Mettler-Toledo 2y &) ) 5 & .0» ¥l ( 38 [# Beckman 2\ &) ) ;
PCR f% (Applied Biosystems, 3¢ [& N I A W) R G A WD) 5
FL VKRN 2 % I 7 (6 [ Bio-Rad A 7)) 5 AW 70 1 A
144X (ImageQuant LAS4000 , H A% F FL L BEIF A 7 ) o
1.2 Fk

1.2.1  Miller 401 0 B MG SR S5 3CHk[4 ] 1907
P AT Miiller 40 i 1) 55 25 F1LKS 5% - SUME I F ¥ 4L 4E SD
KEUGE AR 75% PR R 15 min, T
FAF TR ER 4 °C & T D-Hanks ~F- i £h 22 vh
RUIFEE R . TER IR b BRI K E T 4 C 1Y
D-Hanks - £h 2% w0 v, i ) 2 308 T 25 BR IR Ay
A, Bl 2 B AL RO 15, D-Hanks - 67 £ 22 i 105 D8 AL
WO BEE 2 Y, WA A RO, B0 2 4210 em, 1000 r/min
B0 10 min, 5 B 0B 4388 0. 125% Ji 25
fity ,37 °C 2 AF T IHAL 15 min, 0 A& R FU0 50 10% i
2R I 1 A B 3R Bk DMEM. 28 113 4k, 0% 8 K 41 2
5. Je Je i ik ik, Wi 4 40 i, 1000 r/min £ .0 10 min,
F W AT 10% Ja4- LG i DMEM i A 40 i
W, E RN T T7S B0, & T 37 C R % 5% COo,
WARparh e T R R . B HOULEE B H R, TR
7 ~8 d Ja, # 5 IR E T KR 5,37 C R AMFT
100 r/mindiR % 1 h, ¢ 40 M AT 80% i, 1 : 24548, X
2 AR T e s, SR Miller 40 I 5F 5 45 75 9
GS A7 592 5 6 Y 8% 4 MU R A7 45 7€ o

1.2.2 Zfifahn 838 40805 $ A 5x10° 4
20 0 e b B B 3R, S T 5% €O, 37 “CHE IR B IR 4R
HE SR o A 80% I, B 5 i B SR IR, X 4
WL AT 0 B R S B A R T B = A iR
B ZERG AN % B TR SRR RS AR AT B = T
ATE G R (R BR 7 B 95% 23X .5% CO,) A
55 55 3R A8 A 1M s ) R U I (E. R AR E
JG IR 37 C 5% CO, K3R48 P #55% 24 h,



- 592 - th ARSI IR R 75 2018 4F 8 H 45 36 445 8 ] Chin J Exp Ophthalmol , August 2018 ,Vol. 36, No. 8

1.2.3  Western blot ¥ £ ] A1 B i Az Miiller 41 Jify
Kir2. 1 Kird. 1 il TASK-1 F R Fx 45, &
110" A 41 i i A 500 pl CER 35, 4% % & &, vK A
2 min B 20 BB 7% B UK 0V 1 B ST 9K 4% 4 (3 ml
/NSRS AR ) UK T35 % 20 ~30 ik, B
500 wl BRG] 1.5 ml .08 ,4 CHRMAET
800xg E.0> 5 min, B ¥ 300 wl Jin A 30 wl MER %,
YKIES min,4 °C 4544714 000 1/ minZ5.0>30 min, A 100 wl
Suspension Buffer = & 4 ifi, —80 °C {# 1% %% FH. SDS-
PAGE #¢ i¢ FE 7k ,200 mA #£ I 120 min, & Fi & 050 5%
Jii g W3 k3 9 PBST % L T B M) 2 ho Q& Kin2. 1
(1:1000) . Kird. 1 (1:300).TASK-1(1:200) .GAPDH
(1:10000) —HLIE W4 5 ml, HF PVDF & F —Hi i
W23 ,4 Cid . 223858 )5 45 PVDF I, fiff
F PBST 3% PVDF & 10 min, 3£ 3 ¥k, ¥ PVDF fi &
THCELR) S ml “HE P (CEHT%R 915 1 4% BSA
WELBI D91 :2 000 B 405 1 4% BSA A9 B LU
B 51:5000) , % T EF 2 h, ffi ] PBST &% PVDF
[ 10 min, 3t 3 ¥, ¥ PVDF i & T Li-COR £L4h 11
WACH . R Image ProPlus (IPP) [ 45 7 #r i 1
I3 AT UEAT R E 43, L GAPDH g N 2 18 i1 5 4%
H W E A A R A,

1.2.4 Real-time PCR ¥ 4 I #1 i Az Miiller 41 ity
Kir2. 1 Kird. 1 FI TASK-1 f§ mRNA £ 5 R H
Trizol R fi# 1 , #2100 & B2 AR UL EAT B RNA A9l 2
M ERE & M cDNA i £ 10 %5 )5, K A real-time
PCR 74 Kir2. 1 . Kird. 1 Fil TASK-1 mRNA [ ik,
¥ TaKaRa 7y @] B9 SYBR Premix Ex Taq I 5| &,
TE AMI 7300 Real-Time PCR ¥ #{% I #:47 PCR %l .
Real-time PCR 5|4y 1) 2€ [E] NCBI Data Base | & %1
Rat f) RefSeq 2 ¥t , 514 i b i 3 i 5 Ik 57 5
AR AR, JFH T KIR2. 1 EiE5I ¥ 57 -
CTCTCCTGGCTGTTCTTTGG-3", T~ i 5| ¥ K 5 -
ATCGGGCACTCGTCTGTAAC- 3’ ;KIR4.1 FiF5| ¥R
5’ -CAAAGAAGAGGGCTGAGACG-3" , FiifsI¥ N 5 -
TTGAGCCGAATATCCTCACC-3’ ; TASK-1 [ #E5| ¥ N
5’ -ATGGTGCTCATCGGTTTCGT-3" , FiF5I ¥ N 5 -
CGTACTGAGGCTGCGTTTGC-3" ; B-actin [ Jif 5| ¥ J
5’ -GCGCTCGTCGTCGACAACGG-3’ , NI N 5 -
GTGTGGTGCCAAATCTTCTCC-3 , 7£ PCR #x | 7 ¥f
W4 C T I ORI PCR 3750
FRUEBE I I 15 PR 4782 5t % 94 °C S
5 min;94 °C 25 P: 30 5,55 °C il &k 30 5,72 °C 4441 30 s,
40 MG . PCRAXERTE 72 °C B Be s I 22 G 1E , 15 5

Ct{H )5, Ll B-actin Sy N &, 355 Kir2. 1. Kird. 1 Fl
TASK-1 mRNA Rk & 17221k .
1.3 Git2orik:

K SPSS 19. 0 Ge it~ gt A g it oo &4l
Ko 45 A B e SRk 2 WG B0 IR S8 R IE S A, LA
xxsFE R, 3 A4 Kir2. 1 Kird. 1 F1 TASK-1 & [ il
mRNA 33K (Y B {4 LU BRI 8 R 3R O 22 43 M, 7 22 5%
HoR ] LSD-o K6 55 HE 47 W P LB, T 22O 55 A R A
Games-Howells ;56 JEAT M L3, P<0.05 R ERAH
Gl rE L,

2 #R

2.1 BEFRANML %
RN R GS Rk HME , BEaaw (K1),
HESE A Miiller 24 fifd .

1 2 3
Kir2.] S S - 43 000

Kird.] W — i 3 (00

TASK-1 — 53000
GAPDH i R (00

B 1 {kshiE s Miiller ZHBEAYSETE (x100)  H5 %19 Miiller i1 GS
FERBHME, B9k 2 40 mmHg/24 h finJ£#1 40 mmHg/24 h+
PR E +SCH442416 3t Miiller AR E FEEZEARENZIE  I/E
B 2F 00 I Miiller 2 Jifd 1) 440 85 3 38 Kir2. 1 Kird. 1 1 TASK-1 1§
BB P 238 2k Uk 55, IR TF +SCH442416 i 41 0 kY I Miiller 41 fii 1)
BV Pl T Kird, 1A TASK-1 9 8 126 3K 25717 5 I 1 5% 57 2 386 o
BRIl 2R R4l 3. R 1 +SCH442416 T W4l IF:
GAPDH : % i T il /i It (7t

2.2 #¢H Miiller 21 g Kir2. 1 Kird. 1 fl TASK-1 &&
H Rk

Western blot £ il 2% 5 & 7%, I He 55 77 41 90 W
Miiller 40 ff i 40 25 738 18 Kir2. 1 Kird. 1 fl TASK-1 f§
EHRBETMECE 2), 51E %X BAM L, Ki2. 1,
Kird. 1 fl TASK-1 (9B A £ XS FTHT 14.7% |
38. 6% M1 52. 6% ,Frf 3 AN41A] Kir2. 1 8 [ 323k Mk
H#R 2 F TG T2 X (P=0.082) ,Kird. 1 1 TASK-1
PR R IR AR 2Z R AE R FE L (P=
0. 000 .0. 000) ; it £ +SCH442416 T i 41 ¥4 M i Miiller
Y H Kird. 1 F1 TASK-1 28 5 AH X 38 35 5 5500 1 15 97
AN T 8. 8% .60.7% F161.4% ,2 4~41 Kir2. 1
HARBIE, ZR LG FEL(P=0.354) 2 4~ 4
) Kird. 1 F1 TASK-1 £ [ AH X ik i L8R, 2 R A
it L (P=0.000.0.000) (£ 1),
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*®1 £&4H Miiller 28 d Kir2.1 Kird. 1
71 TASK-1 EARIXEH LI (xs)

ik WA K2l BH Kird. 1 & H TASK-1 & [
%R AL 6 15837+ 1882 254 12428351 14921315 944
W 8 3 40 6 95392:10781 15602911475  92423£10374°
545 +SCH442416 F-Hi4l 6 10385618407 250 665£22 316" 103 85618 407*"
F{g 1.734 38.906 54.652
P 2.710 0. 000 0.000

T IE R I AL H B, P<0. 05 S5 B 3R 4L H g%, " P<0. 05 (B[
R 7 22530, LSD- K )

2.3 &4 Miller 40 g " Kir2. 1, Kird. 1 1 TASK-1
mRNA [ ik

Real-time PCR 5 il 2% S 2 /R, 5 15 & X 18 241 A
e, B 5 41 Miiller 2 it Kir2. 1 Kird. 1 1 TASK-1
mRNA MY R B & T, ZER B AGEIFERE XL (P=
0.047.0.001.0.000) , Jif 1§ +SCH442416 T 15 41 410 ifg
it Kird. 1 F1 TASK-1 mRNA {4 FH % 25 i 8 5 I 6 8% %
HIG I, 22 R WA G X (P=0.038.0.030) ,2 4
ZH 18] Kir2. 1 mRNA A %F 58 8 1Y 22 7 LGt 2 B X
(P=0.612)(F2),

%2 &4 Miiller 4 f b Kir2.1 Kird. 1
#1 TASK-1 mRNA RiESHLEE (x+s)

15 BeARE Kir2.1 mRNA  Kird. | mRNA TASK-1 mRNA
TE ] IR 4 6 1.00£0.14  1.00+0.16  1.000.06
N R F 6 0.79+0.08"  0.53%0.63*  0.69x0.06°
JAF +SCHA42416 FHi4l 6 0.74+0.12*  0.77+0.55"  1.11+0.27"
FH 5.242 33.938 11. 873
P{E 0.048 0. 000 0.010

T 505 X B LAz, P<0. 05 5 45 00 TR B 37 21 He 2, P P<0. 05 (LA
Z 2251, LSD-t #5565 , Games-Howells 46 56 )

3 Wit

KB P 5 Miiiller 4 Jfd 2 7 A7 - & 09 B0 B 10
B, AL S N ) R G GE JE (Kir) K% F O B AL GE E
(TASK-1) FH 5 25 < i 724 B 25 38 18 ( BK @ 38 ) 5%,
BB 3l I R 2 Kir X T 4E Ry Miller 20 it A5 1) &2
G RN U O I N 0 NN N 0 T O s
3l TASK 44 TASK-1,TASK-2 il TASK-3 % i
) ZE K BB b DL TASK-1 g3k 8 £, Kir %
AL AE TR PN ) B A T (K2, X)L 55 P ) B g JE
(Kird. X) 1 G 5 FE IR P 1) B gl 3 18 (Kin3. X)) 4§, L
W Miller 20 g [ 1) Kir2. 1 Kird. 1 £k K F7,H
H RTAF 8 A B, R 38 0 38 75 5 R o BRI 3R 0 < 1 1 1)
U I R AR AR T2 R B 55 N ) A A A AR AE DR

P B5E Miiller 200 4 P4 ) B0 B 7 HL 8 32 22 | Kird. 1
330 F TASK-1 3 i % ™ .

BECIR A5, 00 Miiller 20 8 i 15 45 £ Fh 22
B, AN L-8 &R/ L- K A IR e 1 1A A A I Y 5 1
it (1) 25 11 mRNA %35 2o, P8 8 1 L pi 48 I I &F
MR VE R 1 2Rk R AT B B T m A R
R EERI . %IEE 518 M GIR B e vk
o IR P 3 4y A5 7R 1) IR S 7K -, AR F 5% o %6 240 mmHg
X — AR Y 0 A R AT R SR

BRAF A, 52U B8 T 0 PN A% ) K p &
A D A BRI R R A, B RS T LA
P 0 5% ke o Bk S AR A A8 2 L EAS IR P R
A ZARES BRI SCH442416 4 = T R S0 i e 15 5% 1 AL
PO Miiller 401 Jf Kird. 1 Fl TASK-1 (% 3235 , 48 7% it 15
AL ZPRFS B T B8 0 ok 9 45 00 R0 i S 3 A Y T g
717 5 Z R B 4 28757 40 B A A

FEATHT I 0 T R W], R X Kin2. 1 Kird. 1 Al
TASK % [1 fl mRNA ) £k L™ . A5 b &
#,40 mmHg/24 h (19 0 Fs 5% 3% 7] 3¢ Miiller 4 Jifg &
Kird. 1 il TASK-1 3 ik F ¥4, SCH442416 Ab 3 {# {£ 4}
T 55 5% B9 AL i Miiiller 4 g o Kird. 1 il TASK-1 3%
ik bR Ki2. 1 A T B AR, 4R 5 KR
e I R R G A A R g 8 SRR AL, B R BN Kir2. 1
il Kird. 1 72 R — H 2 0906 T iR 825 98 45100 48
% Kir2. 1 Af §65 Kird. 1 1 TASK-1 %3k 77 76 AR [ (19
L

i b ofT R, kB ME RO OA, 2 KRS P
SCH442416 ] L A7 24 b 98 25 44 S0 i J& 8% 7 19 Miiller
21 Jfd v B0 S 73 B Kird. 1 F1 TASK-1 [ 3R35

S % Uk
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