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[(HEZE] EE WREVEHEMEZR(Rapa) 0] 4L A KN A0 MY %, Bt K R K- R B 1t e g 21 21
FRUTE 2l , X AR A 2 0 B PR VR T WA 2 A0 IR A 22T A M (RGCs ) J& T R A 4 2 41 41, {H Rapa
RETXIMAIIE RGCs BARIER M AERE. B8 T Rapa Xt & k4l (CoCl,) 75 5 1 il & 4t 77 K B
RGCs WAy 1E M, FR4R 1T HE T BB A 1 FHAL A, O 4455 P IR &2 28 (TON) iR yr iR it ik . A W
SRR 10% J5 2 175 (1 DMEM #5376 3k 4% 35 K Bl RGC-5 20, {51 B 4 22 0 1 s T 00 22 % 35 41 i 14 T 75 2
A Ak . ¥ A1 L 4y 1E B 6 BB 4 &% 50 100,200,400 Fl 600 pmol/L CoCl, 41, T 4ii its 5% 35 J5 24 h 1 48 h 3% Ji 48
Ji A K 53 AT FR G0 R D 45 2 AR M A7 % . SR A 200 pumol/L CoClL, 42b B340 iy LA 35 5 5 57 RGC-5 41 Jifd fle 40 43 473 5%
TSR S5 K 35 5% 0 AN N 43 o0 1E X BERAL R AR X R 4 0K W) 9k B Rapa T 141, Rapa T 7 21 78 e 5845 204 41 g %
FRW NN Rapa ( HL 2k 4 54 0.1.0.4 1.6 F1 6.4 wmol/L, Zb FLAN A 24 h, R A4 MK 5 REHK
45 41 40 8 A9 7775 28 5 SR I AnnexinV-FITC/PT B it X 40 f A 46510 45 21 240 8 7~ 3 5 SR JC-1 e a4 AR 4G )
25 20 4t L 28 A 55 RS ( AP ) 19 A8 A 5 SR FH S B 9 % 0 B PCR 6 6 D 45 2 48 41 0 12 36 Y] bax mRNA [
M FEikE, LR 200 pmol/L CoClL{EFH RGC-5 4l 5 24 h 4 I AH X A% 2 4 (70. 51+5.00) % , 5 1F %
X REA1 1Y (100. 00+3.29) % L%, 25 5 A Gu it 2% & L (P<0. 01 ), 5 Ty #4 2 20 A e 40 P 1 BE 28, 1 5 % I 4
FEFY ST HEA1 A 0.1.,0.4 1.6 .6. 4 pmol/L Rapa + Fi 41 40 L7776 2210 BR LR 22 R A G258 L (F=167. 904,
P=0.000) , A 0. 1 wmol/L Rapa 1 21 20 Jf 77 1% 28 W i & TR X M4, 25 A e it 2% 7 L (P<0.05) . iE
N ELE BR FRZE AN 0. 1 pmol/L Rapa T i 240 41 g U4 1= 343 il A 25. 4% \37. 7% F1 25. 3% , 41 g 2 bt A fi
LA T RET 0.4% (6.3% F1 1.4% o 15 X BEAL BRI BE AL AT 0.1 pmol/L Rapa - 151 41 411 g | bax
mRNA F %t £k 74054 1. 0120. 21 3. 52+0. 30 1 1. 66+0. 20, Mk i Z R A G123 L (F=88.034,P=
0. 000) , J v A5 780 X A 21 48 Jifd b bax mRINA AH XS 3R 3k 35 B i /&5 F 1E % XS REA1A1 0. 1 wmol/L Rapa T-T 4], 22
SWHGI B L () P<0.05), #i8  Rapa i %f CoClL % S B 4& RGC-5 4 & IEAR I /E A, H = F4E
FAHLH T 408 AL U8 1200 1 bax (9335, I 427 RGC-5 4 4735 % .
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[ Abstract] Background Studies showed that rapamycin ( Rapa) plays a protective effect on central nervous
system by improving the aging of human brain tissue and ameliorating rat cerebral metabolism after ischemia. Optical
nerve and retinal ganglion cells (RGCs) are central nerve, however, whether Rapa can protect hypoxia-injuried RGCs
is still unclear.  Objective This study was to explore the protective role of Rapa on hypoxia RGC-5,a rat RGC
line, and its underlying mechanism in order to provide a new strategy for the treatment of traumatic optic neuropathy.

Methods Rat RGC-5 cells were cultured using DMEM with 10% fetal bovine serum, and the cells were observed
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under the inverted phase contrast microscope. The cells were treated by 50,100,200,400 and 600 wmol/L CoCl, for
24 hours and 48 hours, respectively, and Clone Select Imager was employed to assess the survival rate. The CoCl,-
induced hypoxia cell models were established by adding 200 wmol/L CoCl, in the medium for 24 hours,and then the
0.1,0.4,1.6,6.4 umol/L Rapa was used to treat the models for 24 hours in the Rapa intervention group,
respectively. The cells cultured by DMEM with 10% fetal bovine serum served as the normal control group. The
survival rate of the cells was evaluated by Clone Select Imager; the apoptotic rate of the cells was assayed by
AnnexinV-FITC/PI double-staining flow cytometry; JC-1 probe was used to detect the mitochondrial trans-membrane
potential , and the expression of bax mRNA in the cells was detected by real-time fluorescence quantitative PCR.

Results The survival rate of the cells was (70.51+5.00)% in the 200 pmol/L CoCl,-treated group, which was
significantly lower than (100. 00£3.29)% in the normal control group ( P<0.01). The survival rate of the cells was
significantly different among the normal control group and 0.1,0.4,1.6,6.4 pwmol/L Rapa intervention groups ( F=
167.904,P=0.000) ,and the survival rate was evidently higher in the 0. 1 wmol/L Rapa intervention group than that
in the model control group ( P<0.05). The apoptotic rate was 25. 4% ,37. 7% and 25. 3% ,while mitochondrial trans-
membrane potential reduced by 0.4% ,6.3% and 1.4% in the normal control group, model control group and
0.1 wmol/L Rapa intervention group,respectively. The relative expression of bax mRNA in the cells was 1. 01+0. 21,
3.52+0.30 and 1. 66 +0. 20 in the normal control group, model control group and 0.1 pwmol/L Rapa intervention
group,showing a significant difference among the groups (F=88.034,P=0.000) ,and the relative expression of bax
mRNA in the model control group was considerably elavated in comparison with the normal control group and
0.1 wmol/L Rapa intervention group ( both at P<0.05). Conclusions Rapa protects the RGC-5 cells against

CoCl, -induced hypoxic damage primarily by down-regulating the expression of bax in the cells and improving the
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survival rate of RGC-5 cells in vitro.

[Key words] Rapamycin; Retinal ganglion cells; Mammalian target of rapamycin; Apoptosis
Fund program: the Basic Research Project of Knowledge Innovation Program in Shenzhen (JCYJ20150402152130696)

A5 P A0 #2459 78 (traumatic optic neuropathy,
TON) 4k K T Sk R Bl 475 BT T e A3, mI 3 B0 g ™
N R E R, 0 I A SR 28 1 2 BRI
T TON % WIAIT I AT R R RyT TR
BYT (M 2B EAR ) 8259 5 T ARKGIRITH
1097 R R E LI BE B OF R BRI G SR AT AR
JE2G W HORT M OGBS R B L s R
(rapamycin, Rapa) J& 7 % K 36 4 1§ 28 S0 e 41 ) 25 ),
AT A R AR BIF 5T 2 B HC XS v A o 28 2% 49 40 L R AT DR A A
F G 4 Rapa AJ %E 2% ik % fkad 0. BFSE KW,
Rapa AJ 520 Jay kb4 il 5 i 2R Bl ik 41 A 36 3, OF e
HREE BV RE B R % WA 2R T
XA 28 R GE Y — TR 43, AL 2255 72 5 fimi 20 20 72 Wl RE
A L [R] f BIL R SRR A o R Al 2y 0 ) R e 2
40 (retinal ganglion cells, RGCs) M H & Hi i il &
F 8, RGCs BB T J2& 5 BOA 7T 39 14 4L 2 BE B % 1Y 32 %2
JR B, BAR E A B Z W ST UESE Rapa X P i &8 RGEHY
DIRE HA BRI VE T (H Rapa 16001 22 451005 5 % A 2 BE
FR IR S I 45 T R A5 A R T A 0l o AT R
Rapa Xf RGCs () 47/ FHl B mT REML , O TON #ifi77
P LR

1 HR5FE
L1 R

KELRGC-5 4 fi sk (77 3 U8 BRAE BB A R
F) ) ;Rapa (B £ Alexis 24w ) 5 & AL % (CoCl,) (3£ [H
Sigma /4 71) s DMEM H; 7% 3 ( 32 [ HyClone 23 7) ; I
A= 1f 3% (| ¥ Excell Bio /A &) ) ; Annexin V -FITC/PI
L V1L 7 g 5 = o YA N2 VA L o e
(JC-1) (B & ol 3 A= ¥ 2\ 7] ) ; Mini BEST Universal
RNA Extraction Kit, PrimeScript™ RT reagent Kit with
¢DNA Eraser ( H 7K Takara /A #] ) ; SYBR Green qPCR
master mix ( H 4~ TOYOBO 2y #] ), CO, #5546 ({4
Labotect A #] ) 58 ¥ TAE &5 (B iy ESCO A w]) 5 %¢
DGR E AR 22 W EE ( H AR Nikon 22 ) 5 B0 AL (3£ E
Thermo 2\ @) ) ; 40 8 A= K 43 #F & 45 ( Clone Select
Imager) ( 3¢ [E Molecular Devices 2\ H) ) 5 43 3E B 7 =X 48
BeiY FACS Aria I ( 3£ Becton Dickinson 2 #] ) ;
CFX96 1%t it PCR AX (3£ [H Bio-Rad 24 7)) .
1.2 s
1.2.1 RGC-5 ZffIpss s KRB RGC-5 4 g FH &
10% Jifi 7F iM% /) DMEM 3% 5% B E A7 85 5%, 8 T 37 °C |
KRR E 5% CO, V5B 90% [ kE 546 . % RGC-5 41
i LA AS JA] %% B (20 000,15 000,10 000,8 0006 000,
5000.,3 000.2 000.1 000 %1 500/ FL ) £ Fh = 96 L4,
18] AH 22 OB T WLEEAS [a] I B A0 I A= A 00 MR 26
AT AR o SR A0 M AR 1 B AR GU A I AR I
1.2.2 RGC-5 Zfa ik SRS RY At sy K5 55 97 4l i o
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NI O B (L IR W 37 ) MU R kB2 CoCl, T
T4H , CoCl, T F2H 73 53] T 4% F% W rh B3 i CoCll, fiff HL 2%
He FE 435124 50,100,200 400 F1 600 pwmol/ L, 5% 2H 4Jii Jifg
B 53 ) K5 5% 24 h F1048 h, R 40 AR K 0 B & G A
AT 7, 57 e CoCl, A 85 /F FI ¥k B2 A o5 3 A 1)
Wpa) . B 3 AL

1.2.3  fiii & Rapa X} Gt %8 RGC-5 R A FI 1Y i 77
7 ORI 1.2.2 /945 A 200 wmol/L CoCl, {E N Bt &
AL TR S ST (1) S5l ViR B AL BN M 24 h DL A ST B AN i
BT N 5 55 0 43 Ry E RO BB (R R B R RS
Fi ) RIS LA A Rapa T 140 , Rapa T~ 20 43 51 T
R SR R 2 B 3R U P AR I Rapa ff L2 B 43531 0. 1
0.4.1.6 F1 6.4 pwmol/L, 521 4 i1 ¥ 55 5% 24 h, R ]
20 M A A 53 AT 3R G A I 45 4 40 S ), o Rapa il
W, A3 NEALL.

1.2.4 00 AE K IHr RGN A6 % A0TSR
HP R 40 A= A0 A AR e DN A Y A RKOR B . SR
0 A A A A T R G AN B ML B L AR R 5 et
Xof AL AR P D Dt B 40 L 0 30 A T Gl FL UG 8 ) 4 R
AT BRSO 20 % R R A0 A A i R b A
BH I AT B T R I UE DL A A L RS o Al A Y
A B P R GEAE 3 min X 6,12 .48 F1 96 L5 77 Al itk
17— WA 5 38 3 9 T AL AR B — R B AL AL 1
WL B A b A L 40 A= R AR B0, 5 2R A
HEL il R 0 L5 AR OO0 1 R L AR R T e B
Frge it ot , VP4l 20 0 38 28 SN i # P R O o R AE
I e S IR AL A b 200 iE 5 I N i 2 1Y, R i A A T
BER b0 20 AT TR, SR AR IC Y F G LGRS 20 i
Fil 5 R 200 M5 B R AT 3 S I, AP A A7 3
1.2.5  Annexin V-FITC/PL B3 5 2 41 i A AG 0 21 it
T KT 1.2.3 BZER % 0. 1 pmol/L Rapa fE K5
S LI fre il R o K B SR A0 S O AE HON BRZH AR R
Xt BEALH Rapa T Hil4], K RGC-5 4fi i 4 20 000/ fL i)
W T 6 fLAk T, S A AT B 5 24 h AR B
EDTA {5 8 A BESEAT I L, AR 40 10 s 4 C e 1Y
PBS VeI 2 R, BFR 5 min g B0 42 3 em,2 000 r/min
B0S5 min, 75 AL I 1x10°~5x10° 4~ 41l ;
M ZEETKECH] U AGEE G 2wl 2 414 b 23 510
A 500 wl 1 A5G 22 vh WS T 20 5 I 100wl 41 i &
T 5 ml WP IR H, B S wl Annexin [ V-FITC &
S FHINAS Wl PLARERIR 2] IR TRt d 5 ~
15 min; T 1 h oy B ALAT i 2040 AR D, 0% K
488 nm , &P K S 530 nm, Annexin V & {65 55 i
FITC j@ 8 A I, PT £L (8 5¢ a5 PT s aa A Il . i A

TE B A AR X BRAT G RME TR Y . 20 i T O R
BIE A (A T RIR Q4) S M - 4i i (H B4
MR Q2) ZF,
1.2.6  JC-1 ZCHR &R K I 20 i 2 o 1A 55 w47 1) A% 4k

¥ RGC-5 48 L L) 20 000/FL #: Ff F 6 FL Ak i, 4%
L2520 SR b A7 T WA 43 2. A A2 40 e, A PBS
VEVCANME 2 YR, B YR 5 min; 5.0 K42 3 ¢cm,2 000 r/min
B0 5 ming R 8 TKECH 1 A5 1L 22 vhigd, 1R
S)IF A 37 °C 5500 pl 1 AEBEALZZ sl A 1l
JC-1 JRAIBCAL JC-1 AR ; 500 wl JC-1 AR 41
Mg AT IR 2 W, T CO, B R4 h | 15 ~
20 min;2 000 r/min B5.0> 5 min, WCE N, F 1 504k
ZZ R R A 2 U T 500l AR O Al 2 e P UK
R PE AN s A =X A0 B A O B O 488 nm, & i
1 530 nm ) K5 I 41 i 9R T L), SR8 5 S E i FLL G
TER I, 216 5 Y 1k FL2 58 G A, RCAE o U 2 A0
A BB I b A TR G BR Q4 DX A Dy e e Ak 15
B2 (AWm) TR A L 5]
1.2.7 S22t & PCR LKL 40 ig 1 bax mRNA
s He 1.2.5 PR 7 b AT A LR T T, 45
A0 57 24 b, $ A A1 4H v B RNA LB mRNA
W EE Sk ¢cDNA |, L ¢cDNA S54RI ] SYBR Green 3£
f 72 i PCR 5 A5 0 248 B o bax mRNA Y33k, 0
/.95 °C FiAF % 3 min; 95 °C A8 #: 10 5,60 C B k
10 5,72 °C fE{#1 30 5,40 NG . N2 B-acting,
Bax i3I # /5% :5  -CCCCACATGGCAGACAGT-3" ;
Bax F i8] % F %1 :5" -CCAAGGCAGCAGGAAGC-3 ",
PR Be K 97 bp, B-actin b F 51 W) ¥ 51 .57 -
TGTCACCAACTGGGACGATA-3" ; RiEa| ¥ 5 4.5 -
AACACAGCCTGGATGGCTAC-3 ", ¥ 14 B By K & W
195 bp, J I 45 90 J5 A5 2 b5 A 1 4 1 i 42 R0 g i it
4, ARG H SR A R N B 5O61E T3k B
O BT 28 0y 0 PR, B Co B B By ZE A X T N
ZFIKI HLBILL ACt 7R, ACt=Ctyy, —Ct,p s, 1 274 25
fHARER A 4 bax mRNA AIXf Rk, LIHEE 3 K,
1.3 Siil=rik

K] SPSS 13.0 GE il 28 A7 g it o b o A

78 H I AR I EE BERL A WO IR AT A IE S A A, LA
was Foono SR M 4y 41 R R F B £ K OF B 5T ik
T AR BE CoCl, 20 R [A] ¥ B Rapa 21 41 Jifd A7 1% %
() 2 5 H 388 A B I 8 0 B S U % BE 21 Fl1 Rapa T il
ZH1A] 40 P bax mRNA AR 23k B 19 G4 22 57 L 40 8y
K IR R Ty 2240 B, A 1) 2 1 LU AR T Tukey K550
P<0.05 hZEFAH G FE L,
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2.1 BFiFRAMRIE S

AP 4 h W RE A SR IA 24 h A0 B
T2 RS B B, POt L AR o 4
W BE 23 20 AT DAL/ R . HE SR 30 h 4 R A4
BRI 3 K, At SRS | A L3 3%, Podt AR K B
WERE(E 1)
2.2 AL A O

20 JH AN [+ 42 o 2 2 B R O 18 h 40 I 45 B 1 0
DL 20 AR A R 25 5 e A M A K o A AR S8 X 4 i
$E A BRI RE S5 2R, 96 LAR 3 000 ~ 5 000/ £L 1 4 fifd

B B B . i SR 24 h A1 48 h )5 4541 RGC-5 41y
MRS R AR LB A G it % 8 L (24 h: F =
27.470,P=0.000;48 h: F=161.584,P=0.000) , 41 il
15 1T B &L e AR M , 50 wmol/L 100 wmol/L CoCl,
PEFHANMLIS 24 b 400 A7 15 58 5 5000 3 0k AL T o, {H
ZES B ISt i (3 P >0.05); 200, 400 Al
600 wmol/L CoCL/E & 24 h 4 jE 7715 R W B T f%,
ERMAGITFE L (¥ P<0.01), 50,100,200 ,400
F1 600 wmol/L CoCL/FE FHJ5 48 h 4l i 77 15 R 4 HH B A%
TIEHE XN A, ZR YA HEITFE L (H P<0.01),
200 pmol/L CoCLAEJHJ5 24 h AT Ay A4 7 4 fig ik 46 43
Db R B B WL (R 1) o

1 234567289101112

100%|A
i» @D DD ®H ()
¢ @@dDHIDDOHH
or |7 OIIIIGCRED
ol o

Bl FEEEEZERETERABAEE(x400) A:FFRE4hAHEENEEA K BIEIRE 24 h B R L0008 35575 30 h ol LA 2 , 40

JHED i) L 2 2 HRERITREHFAR RGC-5 fREIE 4

®1 FRERE CoCL{ERETE R E R AIFERLR (xss,%)
A [ e R 5 40 I 5 5
SR REA i
24h 48 h
IEH X3 AR 41 3 100. 00+3. 29 100. 002. 77
50 pmol/L CoCl, 41 3 87.03£6. 70 83. 684. 59"
100 wmol/L CoCl, 4 3 85.81+8.73 73.98+5. 46"
200 wmol/L CoCl, 41 3 70.51+5. 00" 59.270. 70
400 pmol/L CoCl, 4 3 57.925.87° 38.11£1.91°
600 wmol/L CoCl, 41 3 56.11£3.37° 35.45+3.23"
FAf 27.470 161. 584
P 0. 000 0. 000

T 5 [l — I (] R TE 0 B AT BB, * P<0. 01 (BRI 52 5 22 53 AT, Tukey
Hrs)  CoCly: SAL4h

2.3 A[FVEEE Rapa 15 1S 25 20 240 i i 473 5
0.1.0.4.1.6 1 6.4 pmol/L Rapa T T8 £ Fl # %
XF B AN A7 75 R MR L 2 R A G # B L (F =
167.904,P=0.000) , /A [F] ¢ fE Rapa T i 2 FIASE 74 Xof
HE 2 200 A7 0 2R 3 B A T IR R X IR AL, 2 R A 4
B X (¥ P<0.01); 58 8 xF B4 41 kb,
0.4 wmol/LF1 6.4 wmol/L Rapa T T ZH 41 g i) 77 76 R
W T F%, 1. 6 wmol/L Rapa 15t 2H 41 ffl (1 77 1% 2 T W]
W, M 0. 1 wmol/L Rapa |+ 7 2H 41 g 1) 77 1% %8 B
BIE, ZFAGEI¥E X (P<0.01), 0.1 pmol/L

LLETR AR K IX, SRR AR AR I X, 1 ~ 12 AL ) 20 28

Rapa 1 40 g o T4 00 (9 SRl v 2 (R 2)

R2 FERE Rapa (FRAFHMEBEENLLE (x5, %)

215 AR B 20 M A7 T %
1E X B4 3 100. 00£3. 30
[EEAROREE] 3 69.30+3. 54*
0. 1 wmol/L Rapa T Hi 4l 3 80. 34£0. 94
0.4 pmol/L Rapa T i 21 3 44.3542.75%
1.6 wmol/L Rapa i 3 70.20+1.82°
6.4 pmol/L Rapa T i 4l 3 59.08+1.74%
F{H 167. 904

P 1Y 0. 000

15 T A BT HCEE " P<O. 01 3 5 ST B4 H %, P<. 01 (1K
E I E 5, Tukey K252 )  Rapa: 8 IA%E 2%

2.4 £ ZH AU TSR0 A

E 6 BT 20 B T2 2 Oy 25. 4% , A5 HI X BE 2 4
MR TR 37. 7% , & F 1E & X B4, 17 0. 1 wmol/L
Rapa T 7 21 41 Jd 98 12 2% 2k 25. 3% A% F 455 5 % BE 41
(KE3),
2.5 KU AVm (LR

IEH XA AWm R % T 0. 4% , 58 %) 41
i AVm FFET 6.3% , T BEH & T 1E % X B4,
0.1 wmol/L Rapa T-FiZH 4 ffi AWm RN/ T 1.4% , F
FEAEAIC TR G B2 (& 4) .
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510.9% 22.2% ©40.1% 19.1%
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g _demee . 300 |@) = 120 18.6% | D)
o Ll URALLLU BIURLALLL. BELRALLL B o LERALL B LNRLEALL
010° 10° 10* 10° 010° 10° 10° 10°
=62 AnnexinV FITC-A -69 AnnexinV FITC-A
©10.7% 19.8% B3 R4 & A
5] BTE ATRIR Q3 X 40
- (Annexin V-FITC-/PI-) , 47 F 4 [B
= e A N .
E = w Q2 [X R 5 T 16 259 2 Bt ( Annexin V-
2 5 FITC+/PL+) 47 F IR Q4 X H
SO PER " 5.50| (@ 19U T 40 L ( Annexin V-FITC +/
(=) B

0100 100 10° 100 PI-) ALK Tk L T
=73 AnnexinV FITC-A SEWIHT- MM Z A AL IE X
] B.AEAINTHEZ]  C.0. 1 wmol/L Rapa T4

54 0.1% 99.6% o 0% 93.7%
=% i=2
< €
22l . £2] .
NSE kg Q4 w <3 3
goloe | 0@ 3 o "] 630@
! 10' 10° 100 10° 10° I 010" 10° 10°  10* 10°
-3 FITC-A -20 FITC-A
©10% 98.6%
=¥
< 2
Eol o B4 JC-1 WAEFH I NA M
= AWm  f7 TR R Q4 K41 N
== L Q4+ ALz,
o F10% 14%| (@ AWm FREAIM GBI A IE 6
w T T T T T e o L
-14 FITC-A 0. 1 wmol/L Rapa T #i 4l

2.6 KM bax mRNA A X355 5 1 H L

TE RN B B XS B A 0. 1 pmol /L Rapa T
T4 48 B bax mRNA (9 #H XF & 3k it 4300 O 1,01 =
0.21.3.52+0.30 1 1. 66+0. 20,3 ™21 [A] B {4 Hb 4 2%
S G % L (F=88.034,P=0.000) , % %} B 21
4 MY bax mRNA {9 AH X 3¢ 15 7 B 5 55 F 16 3 %) BR 44
0.1 pmol/L Rapa T #i4l,0. I wmol/L Rapa + FiZH th
W T IR A B4, 22 R A G # 3 L (¥ P<
0.01)(Kl'5),

S5 &AMBBIER

{}gs T4 F bax mRNA fj
{'%4- ¥ EREE F=
';'3 88.034, P =0.000. 5
z TE ok I8 41 b e, P <
=2 0.01,"P<0.05; 5%
Egl XFHR 4L H %, P<0. 01
;} (W R E 55,

o

Tukey ¥ 56 ,n=3)

TEHRTIRAL RERYXS FRAL 0.1 wmol/L Rapa TH4L Rapa: E 15 %

3 itig

RGCs By ¥ s 25k J2 3 50 TON (8% ML) fE it
3 2 st [, SR RS B E R RGCs 451 4 19 25 1) 2
TON &7 BT KM o AE NPT E 2549 , Rapa e F9T
B OFSEUE S A P SRS A HE e (UM 25 W) 3
R S [ WSS 2 AR R AVE . Rapa 92
Az W R U 0 AR R ) A SR S 2L Bl ) R
Z#07E 9 (mammalian target of rapamycin, mTORC)1
ZIFRAE . Rapa AT 454 40PN FKBPL2 2 11 i 10
il mTORC1, mTORCT 52— Fh kA b A X PR 57 1Y 22 2
TR/ I R A5 T VAT, A 00 i A AN g3 A v 4y A
6", mTOR {553 8% 2 70 H MK b 25 28 45 001 405 Pk 0
TS I 2 1Y 05 S L A O 28 MY mTOR 4 511
Rapa Ji 2 358 5 1 BT AR L2 30 1] 40 3 98 12 52 B X
ZEOTH RO R R T RE S X B 45 ) R
M kR E O R AR AL R T R
Rodriguezmuela A U5 e 5% o B Rapa 8 o #1] ] mTOR
18364 5 Wk A T 6F 7T R ARG 5 1) RGC-5 40 M A
R4 F . Ichikawa 2" 38 Rapa 3 55 174 & %
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