RAHIE20094E | AB27THBE 18 "

B PG C I 98 9 50 % K U A R L 7oA e
Miiller 40 jg /1 A e & X

24% NP AXE FRE & X XY AL

Effect and significance of protein kinase C regulators on retinal Miiller cells

of myopic eye in guinea pig
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Ophthalmology , Xiangya Hospital of Central South University ,Changsha 410008 ,China

Abstract Objective To investigate the effect of protein kinase C(PKC) activitor,PMA ,and PKC inhibitor, GF109203X ,0n
the growth state and PKC protein in the primary cultured retinal Miiller cells of myopic eye in guinea pig. Methods The form-
deprived myopia model was induced in 30 guinea pigs by translucent goggles. Retinal Miiller cells from myopia model were isolated
and cultured using enzyme-digesting method and identified by glial fibrillary acidic protein( GFAP) and Vimentin stain. Cultured
retinal Miller cells were divided into normal control group, myopia group, myopia plus PMA 10 nmol/L group, myopia plus PMA
100 nmol/L group, myopia plus PMA 1000 nmol/L group, myopia plus GF109203X 0.1 pwmol/L group, myopia plus GF109203X
1 pmol/L group and myopia plus GF109203X 10 pmol/L group. Cell vitality was evaluated by MTT colorimetry, and the apoptetic
Miiller cells were detected by one-step TUNEL staining. The expression of PKC protein in cultured retinal Miiller cells was analyzed
by Westren bloiting. Results After 14 days,the occluded eyes became myopic in guinea pigs. Over 95% cultured cells showed
positive reaction for GFAP and Vimentin. Compared with normal control group, the expression of PKC protein was significantly
increased in myopia group(P <0.05) ,and that in myopia plus 100 nmol/L PMA and myopia plus 1 000 nmol/L PMA groups was
stonger than in 10 nmol/L PMA group( P <0.05). No statistically significant change was found between 100 nmol/L PMA group and
1 000 nmol/L PMA group(P >0.05). The expression of PKC protein in myopic Miiller cells was significantly decreased in 1 ymol/L
and 10 pmol/L GF109203X groups,and a statistically significant enhance was seen in 10 pmol/L GF109203X group compared
with 1 pmol/L GF109203X group (P <0.05). Conclusion PKC protein may be involved in the formation of form-deprived
myopia. The level of PKC protein in retinal Miiller cells is regulated by PMA and GF109203X to certain degree.

Key words retinal Miiller cell; protein kinase C; myopia; PMA; GF109203X

WE B SPREOME C(PKC)BUEN PMA A EIF] GF109203X % BK 5L A IR 41 M AX Muller 40 i3 4 KR &
EPKCEORENEM, HiE WIEERFPFEAEE, B LS FENMNBE Maler 41 1, 3 % 2. PMA,
GF109203X 4 5 FHE M AR Miiller #0 f1, MTT ) 48 g ¥ 3 , TUNEL % {54 1 J& T 41 #8 , Westren blotting il PKC % £ %
B, R 95% LA b ph i SR 40 PR R R GA B AT AEBR M BB 0 (GFAP) P TE B 11 (Vimentin) . JEW4E PKC EH R AR
IEHHE ER(P<0.05), PMA .GF109203X #4885 42 i ¥ AR Muller 40 M 8940 B R A B AFE S HM - (P <0.05), PMA
%S AR Miiller 4 }g PKC & (3 355 #F—# £ ,100 nmol/L 28 11 000 nmol/L 4 A &% F 10 nmol/L 4 (P <0.05) ,
1 pmol/L FI10 wmol/T. GF109203X #EEF LA MR Miller 41 il PKC 2 E13R A5 F i, 10 pmol/L A3l #l fE B KX F 1 pmol/L
(P<0.05), #it PKC % A 7e K BT YL IR A1 B Muller 40 R 35 74 &, HH %5 % PMA 1 GF109203X i@
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- MafG 3%, Miller 40 2 00 W B & 21
MR, B ATC UESE Maller 40 i 47 7€ PKC {5
BeRmEp T, Wk, RATH A E 2S00 K BUE 3
FUIHE T W IR B AT, R B 9% 200 B Miller 41
J8, 733 PKC B0 ) PMA AW 1 5] GF109203X it
A7, B 5 0o R R A0 AR L P B Maller 2 ffg 2E <
RAEK PKC EHRERIFEW

1 MRS5FE

1.1 KB A0 AR A5 78 1 1 4

3 A =AKER 30 R(PRERES Y EBEL) &
B 180 ~220 g, 0.3% [ B b Z 1 (30 mg/kg) JE 5 i
SiRREF 22 AR, HAsEaIREEELM, 53
~4 SRR T IR AE A B AR, Ha 8 HIRRAE
RIEEMR, M 14 d J5,0. 5% FE M R e B0 HE 56
M JE St &, A B # A (Cinescan A/B, ¥ E Quantel
Medical 2y &) ) ) IR B4 B , I 3 3K, B394
1.2 BKEUOL S Miiller 40 MO i J5 AR 35 35

JK BRI s 1 Bt 0. 3% I 5 bE 2 44 (30 mg/kg) R I
JG,75% LBER T S min, FRIRIK, A BMHE
TR B B S8 & B R W, B R, 0. 25% R RS IR 4L
10 min, T WRAT , il 40 ML B W& , B T 37 °C 5% CO, 1%
Fro 28 h G HIKEW, B4, LUEE 3 ~4d
B 1 KR40 M A R R W BE A e A 80% LA i
124540, 82 X Muller MR TS A LA
F IR & 46 B8 1 & & (glial fibrillary acidic protein,
GFAP) 1§ JE 2 H ( Vimentin) % % 4 414k % Yt 5
(1:100,ZH Santa Cruz 2] ),
1.3 ZYTHRERGH

PMA ,GF109203X ( f% & Merck 23 7)) 43 BN A S 2
I HRER Miller 400, 7EF 3 h, PMA ¥ /& % 10,100,
1 000 nmol/L, GF109203X #¢ 34 0.1.1.0.10.0 pmol/L,
& Miller 2015 H 8 /N4 IE# X HRZH GEALA AR +
PMA 10 nmol/L # . #T ¥ + PMA 100 nmol/L 4 . ¥T % +
PMA 1000 nmol/L #H ik #& + GF109203X 0.1 pmol/L
4 E M + GF109203X 1 pmol/L 13 #L + GF109203X
10 pmol/L 4,
1.4 MTT b st il Maller 41 M35 71

WS 2 X Miller 40 M2, A 96 FLAR , 4 % 41 g
HEE G4 0004, LR 200 pL, F5FE 2 4000
BE AR I6) ¥k BE PMA 5 GF109203X,fEfi 3 h, B84
W5 AEAL, Btk E s gL A AL, WA,
BIA 0.5% MTT(5 mg/mL) % ¥ 20 pL, 4k £E35 5% 4 h,
BILAIA 150 pL — B E TR, KE R 10 min, 45
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Al E 0 S % o A8 P BB A7 I (7 B Bmglabtech 23 ] )
T 490 nm £ G W{E (OD {8) , 35 40 M4 il 2
1.5 — ¥k TUNEL 3 A 46 3 4 0= Muller 40 i

—# % TUNEL AT KENANEWTE X
YT AR BT AL R R 1T, 4% &
5 H [ 40 M B V% i TUNEL 4% W % (& TdT
B 2 pL 2SR IC R 48 pL) BRI E . Kot B
TOLER BRI K 480 nm, & HT B K 540 nm (&6
W), B FHEILERS MEF, HKEER
400, HHECR T AR MU AX L R &,
1.6 Western blotting & #l] PKC & HF® A

B 2 A Miiller 2 fd 3 %4 % , Bradford 3 & H
RV B . B H B 25 pg, #E4T 10% AN 4L SDS B
IRBERBERE Uk, BEBE O EMMRA 4R, 5% it
BE@ & . A 1:500 Byl PKC L i Uik (£
[ Santa Cruz 24 7)) ,4 CH®, B9, BIE.B#.
JE R . Bandscan5. 0 B4 87 54 Xt B 8 4% #AT
BE4r 4, L GAPDH (Jb U R R AW HEARFRAF])
EN 2,1t 8 PKC HA MR RILE (PKC BEHHEITR
k& =PKC B A& K E 16/ GAPDH &K EME) .
1.7 Git¥mk

THERTAE BRI v 5 Fon, R SPSS 11.0
Gt EREHAITR T FAE, & A E KRR ELE.
IR B L BRI R 2007, dL B W BT RS L
BR F Dunnett ¢ Ky 30 5 0 P 5 Miiller 48 Md #0  2 |
TR K& PKCEOMMRABNIE , WIRALZEERT
Z4rHr, 4H TE) B P B EL 3R SNK-g Ri 3, P <0.05
RERAFHITHE XL,

2 AR

2.1 REGE AR R

AREE R 14 d J5, K BLIE 35 I IR Bh 2 K n BB
B, R EREE IRANS 2 N 5 B B BRIER IE X R
RILE, ZFRHERITEREX(P<0.05)(FK 1),

®1 BRENHERBRRELE RBRKEOEL(x £5)
Table 1 Change of ocular refraction and axial length

in guinea pig model(x £s)

Group n Refraction( D) Axial length( mm)
Normal control 8 +0.50 £0.15° 8.10 +0. 05"
Self-control 22 +0.60 +0.21" 8.12 £0.06"
Deprived eyes 22 -3.25+0.40 8.36 0. 10

F 19. 682 15.278

P 0. 002 0. 007

P <0. 05 vs respective deprived eyes( One-way ANOVA,Dunnett ¢ test)
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(P<0.05), 54 i, PKC H A& GF109203X
0.1 pmol/L HWRILA FrEATE , HHALKRERT
GIt¥ENX(P>0.05)(F6,%2),

®2 KEREME Miller BREMHE ATER
PKC ZAMEW (x £5)
Table 2 Change of inhibiting rate, apoptotic rate and
PKC protein in retinal Miiller cells of guinea pig (x % s)

Groups Inhibiting rate( % ) Apoptotic rate( % ) PKC protein
Normal control 0 0 0.20£0.02
Myopia 0 0 0.52£0.05"
Myopia + PMA 10 nmol/L 0. 11 20,06 0.07 £0.04" 0.67 £0, 040>
Myopia + PMA 100 nmol/L 0.24£0.09 0.17+0.08 0.93 £0.10
Myopia + PMA 1000 nmol/L 0.53£0.15" 0.46 £0, 19" 0.91 0. 08"
Myopia + GF109203X 0. 1 pmol/L (.05 + 0. 04* 0.09 £0,05* 0.47 £0.04%*
Myopia + GF109203X 1 mol/L 0.26 £0.08 0.18 40,09 0.28 +0.03"
Myopia + GF109203X 10 pmol/L  0.5720.17% .62 +0, 25 0. 16 0. 04°k9
F 13.591 14.635 26.912

P 0.004 0.003 0. 000

5P <0. 05 vs respective normal control,“P <0. 05 vs myopia,hP <0.05 vs
myopia + PMA 10 nmol/L,"P <0.05 vs myopia+ PMA 100 nmol/L,* P <0.05
vs myopia+ GF109203X 0.1 pmol/L,?P <0. 05 vs myopia+ GF109203X 1
wmol/L{ ANOVA SNK-g test)

3 g

AR AR R A R A A T R R A T LB B B
508 MR A 5 A B B — S F S R T Y
%, i £ B ( dopamine, DA)m «— & 1k & (nitric
oxide, NO )™ B ¥ i £ 4k 40 Mo 2 K N F ( basic
fibroblast growth factor, bFGF ) 51 BAEKETB
(transforming growth factor-p, TGFB) o ) &,
XS AE-S N 2L [R] # n AR P9 O 4 T %, 2 MR T A Y
REMERE.

Miiller 40 fifg 2 #8 W B P9 B 5 200 P 25 0 o 40 i
HZERTTIZ 5370 T A0 0 B 4% 6 28 T LA RN 22 4 4
ZIA], ST I AR, 7200 R R A Th BE 0 3 R 4B
HEAEM, GE R MERMETT AN E TR
EZ2E5REAMBEAREMESHEEES . Muller
MARE G W2 5 IR P BUE DI AR SR M &
WYY R RS S B T. Kubrusly %" 47 3 ¥ M &
Miiller 4 i 3% ik % AR 22 L BB, S 5 W N 5 DA AU
54k, Miiller 4 7% i & AL B M \bFGF'' [ TGF-
B! A1 NO' . BF5TAE 5%, 40 M P9 BFGF'™' | TGF-
B MR MR ALAE A NO' 5 % PKC 155l
By E, BATC KB MK Maller 40 1 N 77 7E
PKC (555 @Bk, wI WL, Miller 40 Jfd 7] 6838 i PKC
B REAMBEMRGES HFRX, # S 5E0R
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B0 P ] A I 4%, R O, BT 5T O PR PR AR I B Midiller
MR 235 PKC & H M PMA . GF109203X *f & f#
g, Xt B B Muller 40 A 75 3T $LHR & A= o 5948 B & HL
HAEEEE X,

PMA £ — &% R0 Oh IR 8BS, BE B 45 & FF BUiE
PKC, 5 RN —RIN A Y K AN, GF109203X
W E5ERERLL, BB TS M PKC #) ATP 45
A0, B H PKC S, 2R EZH, KR
M f Miiller 40 fE g &5 PKC o, B R MR &
ik B, PMA B PKC 78 AL ER Muller 40 fi #) %
FE F 5, 10 nmol/L £ i H /), 100 nmol/L F1
1 000 nmol/LAEFHCHI 2 2 5], PMA 1000 nmol/L X}
Miiller B R H A, RE 10 nmol/L B EFEHE /M,
{HEXT PKC B B0 76 A i i/, PR 5 K B A BR AR
™ & Miiller 20 B3 33 , ¥ ] 100 nmol/L PMA T UJG
MR LB AIE, BEAR 1A S PKC XA B8 L, KA
MEENERE - ELEHZHAN. AAE,XNTF
GF109203X 3,1 wmol/L 1 10 pmol/L 2|2 iF 44,
iR Miiller 4 fd PKC 2§ H 2235 T #,0. 1 wmol/L X} PKC
EAFRALHBLW, T 10 pmol/L Xf Muller 41 fi i
FMEA,HOEM 1 pmol/L GF109203X 84 3E

Sz, R B Miiller 41 i 9 776 PKC 5 538
B%,PKC & A 7E 8 LR Muller 40 ffg iy %3k Ei4, PMA
e % 5 L IR Muller 40 2 PKC E H R X T 5,
GF109203X M 5| #2i7 # AR Miller 41 it PKC & H £ 34
FEAf. X K B3 AR P M AR Muller 48 M8 K U4,
100 nmol/L. PMA #1 I pmol/L GF109203X & W3 & &
BOVE VR BE o A= B 5T i — 20 R0 Maller 40 g 76 i
WA A VR R XOHLHI B8 58 T SRl B ml
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