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Abstract

e AIM: To analyze the effect of pigment epithelium
derived factor (PEDF) on nitrogen monoxide ( NO) and
expression of cysteine - containing, aspartate - specific
proteases-3 (caspase-3) in retinal tissues of model rats
with optic nerve crush injury.

e METHODS:. A total of 60 SD rats were randomly
divided into the blank control group, model group and
PEDF group, with 20 rats in each group. Except the blank
control group, the optic nerve crush injury rat models
were established in the other groups, and left eyeballs
were taken as samples. After successfully modeling, the
model group were treated with intravitreal injection of
S5uL of balanced salt solution while PEDF group were
treated with intravitreal injection of 5uL of PEDF (0.2ug/
uL). Two weeks later, the retinal tissues were collected,
and changes of shape were observed under microscope
after HE staining. The changes of NO level were
measured by colorimetry assay, the expression of
caspase-3 mRNA and caspase-3 protein was detected by
reverse transcription - polymerase chain reaction ( RT -
PCR) and Western-blot.

e RESULTS. HE staining showed that retinal tissues of

the blank control group arranged neatly and clearly.
Retinal ganglion cells (RGCs) arranged in a monolayer,
and cells were oval, uniform in size and distribution, the
cell nuclei were clear, closely arranged, with clear
boundaries. The retinal tissues of the model group were
sparse in shape, RGCs showed vacuolar changes, the
overall number of cells was reduced, and cell nuclei of
residual RGCs showed pyknosis and uneven staining.
RGCs in PEDF group were with slightly edema and
arranged closely, and the degree of injury was
significantly milder than that in the model group. Levels
of Caspase-3 mRNA and protein and NO levels in the
three groups showed the model group > PEDF group >
blank control group (all P < 0.05).

e CONCLUSION: The application of PEDF can down
regulate the expression of Caspase-3 and NO in rates
with optic nerve injury and reduce RGCs injury.
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B 5> B 6 R b % it £ I F ( pigment epithelium —
deriverd factor, PEDF ) Xif 10t £ 3Je 473 455 764 JC B AR ] i 2 21
#%Vﬂﬁkk(mtrogen monoxide , NO) . K& R BR4T 51 2 B
IR E A3 ( cysteine — containing aspartate — specific
proteases 3, Caspase— 3) RIKHIEZIN

Tk kPR 60 H SD R EREHL > 25 FOR IR BRI |
PEDF 414 20 H | B UM IR AN B sr i p 22 e
SRR D, BT A AR R R B A, 3 A 1 Z i, A 2 2 9 T
PRI N T B R VT8 S L, PEDF 4185 B 14 9 73 4 Sl
PEDF (¥ 0. 2pg/pl) o 2wk Ji BUML M 20 20 47 HE 4t
5L T AL N RO 25 1 284, R F L 630 %E NO
i B, SR e S - 45 W4 XV (RT-PCR)
1 R HENEEE ( Western—blot ) #6:1 Caspase—3 mRNA I
HEARBHL,

LR HE Je R, 25 0 REZH A0 I B 4 2L HE 9 8 5% HL
T, A 0 B e 2575 21 Jif ( retinal ganglion cells, RGCs) &
LA AN MRS, 0K OB BT, /NS, oA 5T A
R AH W, HES B 320 5L 17 AT 5 55 50 2H 00 o I 2 2 45 A A
Bit ,RGCs 2 YUAE AR AL, B 1A 200 ifa 50 0l /b, 5% B RGCs
AN AAZ AL %, Y AT . PEDF 20 00 0 s 2 2% B i 22
YL AR K H RGCs 21 i 2 HE S o H K%, H 52 4
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FRBE B 2 TRIRIA  BIRIA] PEDF 4 Caspase—3 mRNA
MEAKEETEANBA, ZREHIFE L (P<
0.05) ;PDEF #H Caspase—3 mRNA Fl185 FH /K F-AK T4 AU
H,EFE G #E L (P<0.05) , #E4 PEDF 244 NO
TaEEmTEAXNEA, 2R A5 FE L (P<0.05);
PEDF 41 NO & it IR FHIBI AL 25 R A it 3 L (P<
0.05),

251% R PEDF T-1A] N AL Z45 45 K R Caspase-3 |
NO 3k % RGCs U1

KR I ; 6K F AR —H A
Caspase—3
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03l%

A2 30 a2 IR 22 B , 5 MU 15 40 0 &2, 24
H7 SR A IR B9 0. 5% ~5% 5 R T BE ™ 27
5L TR EA A R 8 S R0 S Al 1T AR
(retinal ganglion cells, RGCs) il 50 R IE B, HoAi 473 )5 9
PHURE A LU 227 20 e 4k e VR RE R 2k D 3 H I R 58
S HBARBOR LS, EAEA ORI, MR R I
F—E AL A (nitrogen monoxide , NO) K& B M KL Z R
S M B A R £E H % 3 (cysteine — containing aspartate —
specific proteases—3 , Caspase—3 ) It /i 3 8 1 [ilf 2 1K 5 1/
e g Th R, R LEGAR
F (pigment epithelium—deriverd factor, PEDF) | Ay 2.7 5
MAEFAERIBEE B, X s 2 R g H iz i R4
YRR, AT ORI A O 20 B G458 403 i 32 % S A Iz i v 35
FEA I RS540 6 A7 3, e /0 R 356 dok i, 9T 5 RGCs 121
BT, AR PEDF XA R 28 30 A5 R BRI 5 4H 24 NO
F Caspase—3 F ik MUFZ A, A WF 53 8 57, T AL M & Je 45 K
FUBEL JEF PEDF T, SRS F
1 #RFNT R
1.1 ##8
1.1.1 SEIREh T U PR AR SD KR 60 H (il
JOBE BE O A 52 86 3 W b 32 43, S A% IE 5 DKO411 -
0095) ,8 ~ 10 JA#E , A& Fi & 200 ~ 250, WP, JCHR %, Ok
ISR BUHR et D' ) 35, LI, MRS R WL S,
MUESR 3d, TRt i, il KT HR, Al R
YooK 175G s R 21
1.1.2 FEMHFSEEF  RM-2015 B/UC-7 BD)H#l
W T [ 3 /A 7, Olympus BXS1T-PHD-J11 %27 i
AT H A Olympus 2 F], LDZ-5 BUE.O LI T A6 52
BOHLT, =9 MDF-328E BRI VAR I T H A =72
a0 S TP R IR UL IR DUR 250 A R A A
PEDF T3¢ [H Peprotech /A &), & JH 0 B2 IR H W T L1
1 FH 25\ ey A FR A 7], GAPDH  Caspase—3 it K £
SCREGTRIE T3¢ 15 Sigma 2% 7], Taq DNA 25 il | Trizol
AL RNA il 32 3050 & |0 e st - 3 G Wl 4 X R (RT -
PCR) X5 &M B TakaRA 2 A , Caspase-3 gkt %
JH PrimerS. 0 5415384, NO = F) & W T 5 7t & i A
Yy TARWFFEI , HAR IR o A o it
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1.2 /%
1.2.1 SESE#E K60 H KRB R as xR
FERIZH 5 PEDF 41, £E4H4% 20 H, Bias (R B4 A1, 24 4
SEARAR AT A5 K BRARE Y | 2 BRSOk [ 5] 28 57 A0 28 e 405
K ERBEAY AR 3d 22 EU D B MRV SR 6 T/ d, A%
B 12h J5 6 T A K A & (10% ) BR B (0. 35mL/
100g) , KR FFA G, BUREE AR, &, A A
IR VI T 35U 3R 235 B Amm | 52 55 00 1 22 HIE 9 BE 8.6
A8 e B F AL 205, Fe K5 T7 98¢, WA MR i LK, Ot
JSFFTE 2 RS RS e O8O 65 1f /B AT 2 |l AR R IE
7 DL AR ER 5 1 B HIR G AT 45 4 T A0 Ay o A5 B 0, 4% 4 Bk
ShRE SRR N TR R IR
1.2.2 8% F% SSAXIRANT 25819, Rl 21 i
LR Ty I B 0 A s P B A S S W S, PEDF 2H 83
FEURIE N TEST PEDF SuL (VR 0. 2pg/pL) , RJ5 7.14d
FERIZH A PEDF 21 43 5173 AAH R
1.2.3RAEM RAE AJ5 14d KK, 10% KG
FAME(0.35mL/100g) A& T 5 R I — 2 K B, AR, ]
VUi, BY W6 &, W B 30 1 v i A2 Ak o EL DD IT 43 8
L B, RO, A S AR R K+
Z R RERTRZE W (4% ) , WRIIEE A AR, 1
i o s P9 DL S R T 1 T A5 L SRR R R £ B BRI bl
2% Smm , BRER A R 11,4 % 22 8 WP &1 52 24h, 85 25 IR A
B SR BB AR AR B B A (R R IR 3R, [ 5 4h, A7
WAL HE AL B LH 2] A
1.2.4 MBI (1) WMBEHLUE S WE . Y R H 0
HE 3 65 T WA M IRE &5 748 1k & RGCs JTE 7 8K
wAME, (2) Caspase—3 ik % . 5% FH Trizol iR 57 & 1
PEOLRIBSE S RNA SR FH 58 40 43 6 6 B2 710 2 5L RNA &
i, R RT-PCR 5 & 39 5% 5 & i ¢DNA, 1T PCR ¥~
W4, Caspase - 3 L ¥F 51 W ¥ . 5 -
AGAGCTGCACTGCGGTATTGAG-3", R8I ¥ )% %1 .5 -
GAACCATGACCCGTCCCTTG-3"; GAPDH N % L5114
J¥%1] .5 = ATCTTCCAGGAGCGAGAT -3", F i 51 4 15 91 .
5’-TAAGCAGTTGGTGGTGCA-3", Ly 14 7= 4y M yk , K
B G AT AU AE 6% B oA, T H 3 O 2 R e
e Caspase—3 mRNA FRK, BRI AFEAES L 30min,
iR DREd s s b7 3 ) | 7 ) A =N o= i =W
TB5E E TR ¥ R BN (37°C) , BRI 10minx3 ¥, il St
SRR Caspase—3 (1:50) 337&% , PEAR Sminx4 K, L=
PURPUA(1:200) , FERIFE 90min (37°C) , YEMKE Sminx4
VR 10min, DAB & 4, 5% F G 43 B 430 2 A3 3t b
Caspase-3 KEEFUSTHAE , 1EN Caspase—3 T HAIX £ ik
o (3)NO KN E - SR Eb 2 36 I 5 AR ) 4 21 NO
IOV FIE S PR, BT 2mL BEES SIS0, 0 9 1%
ORI 55 B T4 A B K BFEE 10min , HKG SIS
D AR B0 20min , B IS, IISE NO &,
it 2# 437 . R SPSS20. 0 G824 Ak AT Ab 3L,
THEPERERH xts FoR AT REAS ¢ K256, 224 LA
AT T 2253 0, LN L AT LSD - K, DA P<
0.05 NEFAFI¥E X,
Q4R
2.1 IMERARFSZFIT 25 X HELL IR 2 21 HE
HHESE NN ZIMEKIR N RGCs 2 BUNL 40 i )2 5 8O 40
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1 ZHAARAMBEEATASETN (HEX400) A2 [{AXIEL ;B AL, C. PEDF 4.,

F®1 ZHUMEHL Caspase-3 Riktb# xxs
25 5 AR %% Caspase—3 mRNA Caspase-3 FH
ZEXEA 20 0.51+0.12 0.95+0.07
BIHIZH 20 2.33£0.48" 3.4520.33"
PEDF 21 20 1.25+0.28"¢ 2.14£0.11*°
F 6.417 7.658
P <0.05 <0.05

. P<0.05 vs 25 X IE2H ;°P<0. 05 vs PEDF 4,

2 ZHKBRMMEAL D Caspase-3 mRNA HIRIE (M E
EAMKAERE PEDF A . SAXRBA),

Caspase-3 mMRNA

GAPDH

Capase-BmRNA- A —

CAPDH M W

3 ZHARMMIREAL F Caspase-3 EAKRE(NEEHR
R AIERIE PEDF . =AXTERA)

M)Z , HEFIH A3, RGCs 5 PR 2 41 it HES1) , 40 i Sy o
B, K/NEE] o An 34757 AN A B, HED ) 5%, 40 i 5 4
JH 3 A 06, TCIRFE A0 b K o 4RI (T 1A) s A TR 2
) A 2H 2R B A B, RGCs 52 25 YRR AR AL | 2 A 40 it 250 2 Vi
b 58 RGCs 4 Ha A% UL [ 45, e 5 A~ (Kl 1B) , PEDF
2 A0 T 2L 285 B o 221 A IR K i, {2 RGCs 4l 2
Hey) o BB %, B2 R U R TRORA (B 1C) .

2.2 ZHAKRUMMIELA L Caspase-3 Riztk®E KA
Caspase—3 mRNA F1£§ HFEEDMWE2 ~3, AL
PEDF 4 Caspase—3 mRNA (¢=16. 450 ,10. 863 ) Fll#& [17k
F(1=33.1424 40.816) = T-25 X A 22 R A i1t 2
B X (P<0.05) ,PDEF 41 Caspase—3 mRNA F175 [ 7K A%
THAA 22 5 A g1t L (1=8.691,16. 841, P<
0.05,%1),

2.3 =HARMMEEAL NO SELLE —ZHAKENO A
EXF I, 22 A G X (F=5.789,P<0.05) , B 4H
(2.19+0. 11 wmol/g) .PEDF 21 (1.92+0. 04wmol/g) NO 7
T T AR RLL (1,520, 01pumol/g) , 22 7 A G il 2# &
X (1=27.127 43.386,%) P<0.05) ,PEDF 44 NO & &K T
BRI | 22 A gt 2E i L (¢=10.316,P<0.05) ,

3itie

AR 252 IR R WP , H L R L &2 5, 48
i SN ST AN A I R T OGRS 4 5 A A 245
ik et R SR ARSI T IR B T AR T O a2 451453
B 26 2 25 v s VR 9T = BRI YT LA 240 0 R
P S A0 L7 800 A e 2 S IOR R AR
A FFE " KB, s 214015 RGCs Hiit /b 2 5|
A FB LD ) e A AIG 1%) F22 Ji PA [] eF 240 f J I B8 )
JEG I RGCs Bt idi /i RN, RER S R, K 46
HE F5 BT NI G E R R T KT RIS i ot 48Uk s
¥15 RGCs I T-475¢, 1fi Caspase—3 WIS J8 1= 15 ;2
i H B SRy O B Y B, OE R AR R E R, LG T R T
Caspase—3 JEXAFAE TN, A0 8 TR, ez b ek
HEEYE) G AL RS2 | Caspase -3 16 1L, VI E] FIF R4, {2
fiHZ 5 DNA BiE a2, 80 DNA A0 1 2 1 3 il
TEPE R S RN T ISRk, S B ik 4n , I
ORI, 2 5 DNA Wi /2, O i A [ 4 22
AR R BRI PEDF 2H Caspase—3 mRNA F14E H 3%
KPR T A IR, SR &5 IhIr s R — 3L,
W] Caspase—3 TEALAN 2451 033 B P b A7 L EE 2R I
Z: GG I 0 K i AR

NO WIS NAR N Tz AEAE /) 2 DIRE T 8 15 fiff
o S M TR O R AR R 5| iR B 2 B AT G
FENT L EFE LB, NO l— A LA A EE(NOS) fi 1k
LA 22 R MO0 IR 17 7 A=, X6 43 473 ot 42871 2400 P A HL A s )
i EEE, FTA S AN MUA T, 7E IR AR AR, NO
B 2 s AL (nNOS) 5 N A — S AL A A
(eNOS) fEALIE 1, 175 5 A — A AL A & (INOS) — itk &
FEMER . TEM BR AT, 32 B 6k & Bl i 5 A1 45 010 3,
iINOS KA £, 2215 T & BUB ORI NO, Il RGCs 16
P AR LR T R R TS S N i T 4 L %
Muller Zfiifl iNOS FRiE7KF- 1, NO 45 iU £, i T i &
it HeAh, EKF NO AT 52 M il P b 2078 55 X pl 48
PRYVERT  TTTEBR NO W) b3t Hopp 22 B F AR I . A5
R KEAIZH 5 PEDF ZH A0 9 i 41 20 NO JK-F- B 5 T 1
WXL SRS BB ALY,

PEDF I AR I R0, 32 1 Bz 24 i o8 2 BB i 2208
FYT, G RER B R 20, T2 RB T AK
PG L2 A5 6 O JUE | I PR R L L R i A
W7 RTPUAEAL PUAORE P AE A A, TR A A
PRAFE T, HERT 0 3k 5 40 3R 23 R S M S2 AR 45 4 ik 2 240 i
PR, RAFPUR TR, shi s i™ & 3, PEDF
X 28 0 H 28 B nim 0 AR B VR R G AT 40 b T R i
Rogers %5/ /R, PEDF 1] W] i i 4% 8 3 iz 3 i 28 o0 A8
Pk o AEL T oA I X A0 Aol 2 7 4 O S e D 1Y
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B, — Al 245 0 5 05 2 e 1) O B B R A 2 IR
T RGCs fA1EHChE, 1R H] PEDF T , o 2 i b
Z B4R, Bl RGCs AL T, A5
o, PEDF K BZESEAT PEDF T 2wk J& , ML £ 450405 P 8
AR A B k4, H RGCs Ui 2 TR, Caspase—3
mRNA FIZE [R5 NO Rk K VAR T4, 4
T PEDF 7ML 450475 Hh B35 )7 4 T, AT RES PEDF A %
R 2R VE T IR 25405 5 Caspase—3 ik |5
DR AN MU T A G, e Ah, PEDF (6] i 2 Hi 4 AL
RONE, T D A A 28 L BUVERE P A, 0 R R A
THRIE, P BR NO, BT NO & 1, I 5% RGCs 4
b,

25 LT ik | Caspase—3 \NO Y2 5 1 b 2 451 455 95 BEL L
TR, 721755 RGCs AN A Ty B2 A | TR F PEDF 1
n] & FER ML YER, T8 Caspase—3 NO 35, 4%
RGCs 4 i i .
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