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Abstract

e AIM: To observe the therapeutic effect of platelet -
derived growth factor receptor - o RNA interference on
inhibiting experimental proliferative vitreoretinopathy
(PVR).

¢ METHODS. Different concentrations of PDGFR - «
shRNA were blended with 1ip2000, and the final scale of
PDGFR-o shRNA/Iip2000 complex was 1:1, 1:2 and 1:3
respectively (the concentration of PDGFR-a shRNA was
respectively 2ug, 3ug and 4ug). All the complexes were
cultivated in human retinal pigment epithelium ( HRPE)
for 24h after transfection and then respectively injected
0.1mL to rabbit vitreous cavity. Forty healthy adult
rabbits were seleceted in this study and randomly
divided into colored balanced salt solution (BSS) group
(N), comprising lipofectamine™ 2000 HRPE cell dilution

24

group (group A). The highest transduction efficiency of
1.0, 1.5 and 2. Opmol/L containing PDGFR -« receptors
shRNA, lipofectamine™ 2000 of HRPE cell dilution were
selected (respectively group B, C and D) with 8 eyes
each, the right eyes as the experimental eye. The extent
of PVR was observed by indirect ophthalmoscope; and
slice staining situation was observed by
immunohistochemistry. The fundus changes were
observed by histopathology.

* RESULTS; The highest transduction efficiency of PDGFR-
ashRNA/1ip2000 ratio was 1:2. The extent of PVR, the
histopathology changes and the immunohistochemistry
of PDGFR-a in group B,C and group D were significantly
lower than that in group A, while group D was much
lower than those of group B and C.

¢ CONCLUSION ;:PDGFR-oRNA interference could inhibit
the formation of experimental PVR.
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B 89 UL I/ M A AR 1 - — a0 5214 (platelet —derived
growth factor receptor, PDGFR—a) mRNA ] RNA T-HE Ml
SCOOG M B AR P B B R R ROBE AR ZE ( proliferative
vitreoretinopathy , PVR) BRI .

J 3% %#% PDGFR - shRNA/1ip2000 HLfH 1:1.1:2.1:3
(H:H PDGFR-a shRNA 435124 2pg 3pg il 4pg) il 4552
AW e = N W B R B 40 (human retinal
pigment epithelium, HRPE) #1,24h f5 43 5B 0. 1mL 7 5
BN RBIEANE , BE IR R AR AT 65 5K R 40 HBEAL >
- ER % W (balanced salt solution, BSS) 2 (N 4H) , &
lip()fe(:tamineTMZ 000 f*) HRPE 21 i ff Bk 25 ( A ), B
FER AR IN1.0.1.5 5 2. 0wmol/L & PDGF-o 24K 1Y
shRNA K& lipofectaminem2000 i HRPE 40 i/ B 2H (B .
CHID ), 520 8 M, AT IR g SEEG I, [ 22 R IS B WL ¢
PVR TR, S UL 22 Je A A7 D) o 4 (1 D WL 5¢ &
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H B 41H C HHEAR
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oA vE B B IR L BB B 8 ( proliferative
vitreoretinopathy , PVR ) J& 7 F AL W I 24 5L | 22 % 0 ) e
461 MR AMI3 LA SR P 9 i 4 R 22 FH T 00 ) e kg 3 39
VAR THT TR B L 2T 24 B 20k v AC 40 4 5 | 400 I ot
P — ™ EE R 3 AT R Bl 7 3 3B AR T R 8 3 A, 45 A
02 2= A0 T ot 5 A AR B 38 I A i) 52 7, (L BH Ok G P
AEHEVARME, PR, AT A RG2 TR PVR R IR BB A 1w
L, FEPNAYT R H T4 1 — M AT Z A R0 J5 7%, RNA
T3 ( RNA interference, RNAiL) 4% R B H 4 B 2458 3% 4
PVR $2 4t T HEPNAIT AT REPE . H Hi [ Py L /b DL 2§ )
I /N PR M 2 K B F — o (platelet —derived growth factor,
PDGF-a) &2 RNA 40367 PVR A Il R F 52 5 42 08
PR 3R AT 40044 2 PDGF —o 2K B e Sk DI iy i &
RNA (shRNA) | WZZH T PVR K4 & JEASIMHINER
1 MRF T %
1.1 &8
111 TWHMESE AORERE40 2N, T
MRy ARBTRE 2.0 ~2. Skg, FEAREE 2B SE 86 sy vhocs 2
fit, ARy SEH AR, W R FR . BEVLT A 5 4, T4 8
HUN 41 CIEH O B B AR N T3 0. ImL P £R
Y ( balanced salt solution, BSS) ; A £H ( 25 [ X IR 4H ) b 5
ERFES 0. ImL & lipofectamineTMZOOO HRPE 4 i1 7% B¢
R H) HRPE Z0/f1; B (C D 41 ( 5250 41) SRS A A 701
0.1mL A9 1.0,1. 5,2. Owmol/L PDGFR - o shRNA J%
lipofectamine™2 000 HRPE il Jg 7 B
112 FE/EE (1) 607 PDGFR -a k[ [z 4k
}:5" = AACTTCTCCTCCGATGTTA - 37,5 ¥t bR i % 6 &
(FAM, Invitrogen 23 7)) | it 45 UL T8 (AT DU 2R3 28 7)) |
DMEM/F12 #5575 (£ 16 Gibeo 22 H]) B FEE (2 EH A
) \lipofectamine™ 2000 %% 4% 5 ( Invitrogen /A ) |,
PN PDCF-o3Z /& 2 sebE ik (B R AW AR AR A
A, (2) 5250 40 e HRPE 40 g ( By 1l K2z 4243t ) |
(3) SEg A HHAGHR B (S ) | IE 8 A 2202 WA
(T8 Zeiss A F)) & 9% 6308 ( H A Olympus 28
CIDIS
1.2 Fik
1.2.1 fAER SR 16 37°C .CO, MR EH 5% )
FrFAtih  HRPE 4R FH N 10% 1% &% 1% i 8 &K |
FETE R MY DMEM 85 % FAL AC 5 5% | (8] & o T e WL 5%, 4
JHUEBE IS 2d B, EERR 2 ~3d L 2. 5/ L [N 1k fE1E
1.2.2 WREFEE  HOU A KA MdER T 6 L,
PH AL AN e R 2 AL 0. Sx10° A4, F7 i i A K & 90% L
LRl A B BRSO IE WS SR 1 ], R AR
PDGFR-a shRNA/1ip2000 $4 4« [b{H . 401534 1.0.1.5

H12.0umol/L =4 PDGFR—« shRNA ¥ J& 4] % 25 [ X} i
A,k 4 ~ 6h J5HR, 1d JE¥ 6 FLAR B THOL R T
WS YRk 60% LAY 40 i ml FH T i 4t K R 4n
e BE PR R 2. 0x10°4/mL, 43 5 F— R M 1mL JC R T
SEERIL0. ImL HRPE 40 Ma#% B T 30min PN E1THE I A
ST
1.2.3 WARAES % 1.1.1 AP Ir g, A&
KW T ARAT 3d WHR,6 ¥/ d; FEMLF M 78 o i ; &
IR A DRI MR 98 MR 2 A7 MR % T JRR e , 0L 52 B 3 L
)5 4 ~5mm A0 FH— R AE ImL 7 5585 15 3% B 1A b g )
AR BE 2R Smm, 23 5E AN R BE () HPRE 4 fifg
Fis BB BSS 0. ImL, 14T 5 JOR #2544 R EFFL 5 ~ 10s,
ARG BAG 3d 247 5 R M ZE KA T IR BT R 6 K/d,
Bi7 1L . AR BIRER ARG 1.2 .3 4wk 585 52 50 R 3 335 1k
A TCREG SO A A B IR AR P 2R Y E Sk
WL H 2 R AR A, B R A LI R 5 0 B PVR
e
1.2.4 5K PVR S ZME & J7 Fonk < e i AR W 78
Sy, BRI B 0 FARRI ARG 1.2.3 4wk i
IR IC SR SEHG IR PVR 940, PVRIT ~ V 40k KA %2
PR IE A 25 (traction retinal detachment, TRD) , 1%
TRD KR, #% Fasternburg A2 JE N PVR 438 5 A4
3 I RN IUAN: U B 3 | O DS Y
P8 5 WG . Bl 2 AL 1 Jmy 5 400 o) B8 Ot 5 00 D) e sy 38 4
85 IV G5 BB A 1R I 158 50 4 I3 25 R 285 ) Bl 00 T i s 5
B 5 V 2 . A0 I S LT ol B 4 e i
1.2.5 HE £ BB MRFIERSET AR P 3 S
J& 4wk FEATEHZER KR A S KA ALIE 2 R G, il
FEHRERIBCH | A DL 2 35 0E 85 T, K #h Uk, B 4%
ZRBFBEEWE R, CEEBK 2R A 7 M i
B AL SR F A D) R S KAk HE Y
o, t2F B N SR B S F YL il il
1.2.6 REALKFENE PDGF-a FRIE LRy
BHVEIRBRAR A, A W5 UT - B8 R Lh, B RS KAk, 7
BRI 1B 3% H,0,8F 10min, BEER L
Z% I ( phosphate buffered saline, PBS) 1 3minx3 ¥X;
3£ PBS, M ARBLA PDGF-a £ 78V (1:200) , 5 &
1h,PBS Mk ;A —41,25°C 3155 R 20min, PBS i
UE;DAB B Kt v, R AR RE G B, R
T R BT Ul e i O

Beite# o B TR Geit 43 B 4 HE SPSS18. 0 Geit
AT IR BRI LA R e R E 25 (x£s) Fow, SR T
SEREAR ¢ KRG EE TR, L P<0.05 Sh 2 A Gt
QLR
2.1 HRPE ffE £ WE  PDGFR-a shRNA 5 [HYER
A AR A 1:2 (B 3 g 6l I 7% Y 3 i T oAt S 36 40
(1) ; PDGFR - shRNA AE #% 1ip2000 1 3y %5 Y ik
HRPE 40/ (434 1.0.1.5 Fl 2. Opmol/L ¥R 4 ) |, 55 e
1d J& , 5t W B[R] — IR BT T 28 6 W 8% T 3853l BH 47 WL g8
S0 6 P 2 G O, A% Rk e v A B, S ER 4 SR
BF A — A L A Y B ) 1 4B L ), RO Y 0E, 3
RN 65% ~T5% (K 12) .
2.2 PVR YRR  ARATs-A Ik W0 AR 25+ 3 1E
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65% M [F]—HEF T A FRE 5L QR (x200) A FEOC LA M PN e et O 5 B - 36 WL WL 4 P9 e e O

&

2 EGt4wk BN ARRFEEE ANMBEEHER; TAXBARRIFBERFTLXEDMER S (573K3B5) ;é\C 1D AR
AREENERDEMMESTHFE, TEEERTAA N EEXEA;A.TAXNELA;B:1.0umol/L PDGFR-a shRNA & E
48 :C:1. 5umol/L PDGFR—-a shRNA &4 ;D 2. 0umol/L PDGFR-o shRNA iR 4.,

-

MR E R, SR ERK; B.C HF D AFERERT A 4H(x400)
shRNA Y& JE4;C.1. 5pumol/L PDGFR-a shRNA ¥ 54 ;D ;2. Opumol /I, PDGFR-« shRNA V¢4,

BTN YRS vony o mL e -
. -

N IEF X AL A28 AU REZE ;B2 1. Opmol/L PDGFR-a

R‘C) ¥ ” \

4 RBHENT NAZRREMBESHETHERAT RGBSR E R PDGF-A PRSI  E5E 4wk, TE X RAZ IR M IR T4 H

AN KEIREE PDGF—o FRMERABHKL; B, C.D H5% AR IR 4 H R EHGEMT, AR EBME A H),BH B.C.D AEE

N 2R B PR FEE W 3G L B 14 % 32k A 4 Rk D ( x400)

N IEH XTI A a5 HXTIRZE ;B 1. Opmol/L PDGFR-a shRNA ¥ 4 ; C;

1. 5pumol/L PDGFR-a shRNA ¥ 415D 2. Opmol/L. PDGFR-a shRNA ¥ BE4

WA B.C.DAHENE 2 ~3d, BEES Ry AT WL A0 3R
TR, IR B2 2 ] UL AL o B B0 (2 1 5 7d e 5 R TR
PRI, I UK 64 S 14d BEES IR Y
A [F) P2 B ) SRR R AR 5 T ) 14 ~ 21d RFR B %)
ZRHT IR I B T 2 AL O SR 5 T B 28d i 1R X R
2H G MR B AR A0 0 5 255 4 R LA 4k 5 A 2 G IR B3 B 4k Py
AT LR 5 2R S R i 25, B C 2 RN D 21 ™ B FEAIG
T AHKE2), AR A 5420 PVR 502015 W
1, 1wk 5, A AIERL PVR 805 B.C 4101 D 41305
R (Y P, P, P,>0.05)  1E5 )5 2.3 4wk, A 41
JEB PVR NS B.C 4 D A G2 5 (1 P<
0.05), 145 4wk, B 240 TRD %k 4 % (50.0% ) .C H
(37.5% )F1 D 40 TRD K4 (25% )5 A 41(100% ) #H
W, BG4 5(P=0.04) ;D 5 B .C A, L4t
HFER(P>0.05),

2.3 MERIBRASFEN  H4)5 28d 1E# X HE 4 e
R R 58 3% | N AMZZ BT 90, &2 450
A ULE AR s A 2H SR IR I IR P A% )2 40 a HE S 2L
P2 A IR D AP AIR)Z I OG5 B L C 41 F D 4™
FEART A H(K3).

26

1 SHBUWUERBESFE PVR NEERL (X£s,53)
Fsf ] o5 A B4 CH D %4

1wk 1.00+1.23 1.00+1.73" 0.80+1.79°" 0.60+1.34"
2wk 1.20+0.84 1.20+1.30"” 1.00£1.00° 0.80x0.84®
3wk 1.40+0.55 1.20+0.84" 1.20+1.10° 1.00+1.22%
4wk 1.60+1.82 1.40+0.55™ 1.40+0.89* 1.40x1.14%
L ESE Lwk, A B PVR AN805 B.C il D B TESE 14
Z5(M P, P, Py 34>0.05) s 4G 2.3 4wk, A 4] 5 H 4]
IG5 (P H<0.05) ;A 25 X4, B: 1. Oumol/L
PDGFR—-a shRNA & J#4H; C: 1. 5pmol/L PDGFR-a shRNA ¥ &
#H;D:2. Oumol/L PDGFR-a shRNA H¢JF4H .

2.4 G HBANFERBER PDCF-o 7590 W K 3k 555
A1) G 3 A A e S 4 2 B 400 L P9 € B8R, I
W ol R 2 A HR R IR0 55 o 2 5 40 i B 249 T AL R R
PDGF - SR 5 1 55 4wk, A 2H # HR 0 090 s 2F 4k 25 21
A IR E R 6 PDGF —o FHPEZR AUk ; B .C. D ZHRIR
LT 2T 24 21 2 235 FA) 75 T, BH P 3 s Sk 8% A 4170, HL B,
C D 21 Fifi 25 7 A 4 M VA B A 38 o L B e 3 5k B A R Dk
P(E4),
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PVR J¥ il i g B F 32 222 (i T RPE 41 #h & 8
S AR LA 0 20 B 45 7 20 B AN o e A K P AR
T, ¢ PDGF £F 4% 8 A 80 T H 20 W PDGF 45 Il 3¢
HR SR R IG5 RS, DA AR R B 3K
PVR WL, AR SEK: R H PDGF %% Y4 it i HRPE 41 /g
AT RBEES IR s B, R 5 WS 4wk, B B 2 19 PVR.,

PVR Sl 55 50 1) 8 7 2 AR YR S 56 1) S, % 51T o)
AIEER O BRI O OB, MO AR BE 5T & BLaE g
Dispase I RPE 4 Jifg 0] LTI #a i 1) 29 PVR B |t —
R S (S 4 T S A Ty s, B R 3 S e 7 )
b ETEMILFEZ S 2 ~ 3mm AL HE R L HIRAT L P
AN B RE AR ) AR, PR R H MRt R A X e K L R Bk
25 IR T 55 453 403 db R AT & 28 1 P e, ARG T
WA, ARSIAE ARG S 4 ~ Smm A, W BEES 1A )5
FRHEET Smm , WD T R AT T 1 TR B L A HIR 5 00
ZENH A AL TC 5, e fay

KEFFLIES: PDGF 5 PVR B ML R B, w5
RIS R B PDGF (R ik (0 2% 1 i 40 g A 388 A= R RS A7,
B PDGF RIHEXT PVR MY MU — 5 Y520, A B, 177 )
SRS B PDGE 1E PVR H P8 90 JIES rp 5L 5 i R
It H PDGF HAT H5IAZIREE A I , A e & H5 A0 L 1 A5 2
fER . ik, BH Wr PDGF A2 {& L g 30 il PVR 19 & J&,
PDGF SZ R4 o Fl B W, RETE 45" 5T & BLARE 532 B
Wr PDGF - 32 44 1) 235 LB B PDGF -B 32 /& 1Y R IR FE A
il G AR DO S 5t 5 1 P B Ok 3 $E R PDGFR - 5
PVR B H G, w2 — %5 W58 X Bl PDGF 2 5 T
PVR M43t /2 , [A] B A6 AR 22 IR rh Bl iE 502 fe A il 5 i)
—M 75k . PDGFR—o 7ERL WA A PR iR A vl g
BRI IRTSE 7 18], BT PDGF — o 32 44 4 22 3K 7] BE i
J7 PVR $eft— 40 B

H AT RNAT $7 A 78 W0 ) JI5 458 5 P 5 0 1 35 DRI 7
E RS Tt i ik et 28 W A AT ok A 9 I 5K
PDGFR—a shRNA A 410 il A AL I B €2 28 1 Bz 400 i 3 28
JEE 45T SR F ) /N B PVR R B B 35 44 8 1 4 PKCa
siRNA 4975 35, WF 5% Hoxk PVR T8 BB 3 RI/E . 45 3430
5%, PKCa siRNA X PVR 1 & A 8 S5 A — 2 I il 4
g e O e ) B A M e A NS 0 B A 3 B
] Netrin—1 F/N%& 24k RNA, BF 5% 26 W10 1] Netrin—1 (1)
shRNA 7] B If 47 i 400 19X FCo A4 045 T2 K, A 400 T 3 2
AR I SRR AL TR, BRIRZ#E e 8
FAdl PVR MRS, B AME F 58 2 01, o0 R H RS, —
TR IRH) TGF-B, 37, Nassar 25" 7E PVR G iR A5 K
o7 e il B B B AU B TR | Az BT LA £F 2 15 5 R AR I
FECA B 0 JE A, AT bR AT G M TGF-B R i
1) Rho Y i Z M ) PVR &1 fk Al U, 56 £ 40
il PVR &A= & (I PRATF 5T & AN A e/

B E & Sz PDGF 7E PVR JE i e %5 G846 T, RPE
MR AT/ L PVR BORL, [R] i RNAG FOR 2 8
FTIRBSRIGRST T, ABFSEE S RNAL FARTIER PDGF -
ST B TR A AR TR B AR N, S SR A R
PDGFR-a shRNA IR BT{A M h % 4 = RPE 401N, BLHEA
MR BEAG A /s BB N 1 5 RPE 4l B 3 PVR &/,
MY AT PDGFR-a shRNA g B PVR 5 35 084%
A% T TRD f&HEA8 JFAE— 5 T T Y VR B A 36 , s
AEWE , PR AU Y A 25 UL PDGF-a 76 PVR
IR, X H RNA 47T TN PVR JE R, I 76—
S U Bl A BE v B 1 o A P 45

25 FRTIR , PDGF-a 324 RNA THEX PVR B KA |
A W RAMRIER] o AR YR S0 A [ vk B A B, S5
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BREETEE g R (H S S AR VS A T —
FORIT ST, LA DR TIE B A1 ) 3 88 3K 3] s e O 00 o 4R . R T
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PE, 5 PVR WR AR 2B A — & RHR, Mok = SEI 58, A
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b R Ry S A
S 3 Hk
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JEEA R I By 2 A B A R M. S R 2% 2% AR 2015531 (10) £ 1580 -
1582
9 JHIE SC, SRS M. A EBE Co /T30 RNA K Py B
AP AR I 5 78 1 S IR BIF SR . BRI A4 IR IR S #E 2015513
(2):125-127,116
10 XF . 185 A 19 Netrin—1 /N & IR RNA 7808 R 1557 4 1,
B R AR AR TR R 2011
11 Nassar K, Luke J, Luke M, et al. The novel use of decorin in
prevention of the development of proliferative vitreoretinopathy ( PVR).
Graefes Arch Clin Exp Ophthalmol 2011 ;2449 (11) :1649-1660
12 Kita T. Molecular mechanisms of preretinal membrane contraction in

proliferative vitreoretinal diseases and ROCK as a therapeutic target.
Nihon Ganka Gakkai Zasshi 20103114(11) ;927-934

27



