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Abstract

Objective: To observe the expression of p21WAF1/CIP1 dquring the course of experimental prolifer-
ative vitreoretinopathy (PVR) in rabbits and analyze its possible mechanism. Method: Thirty-
one pigmented rabbits were divided into two groups, experimental group in 28 rabbits and
normal control group in 3 rabbits. Histology was used to observe PVR progress. Western blot
and reverse transcription-polymerase chain reaction (RT-PCR) methods were used to detect the
expression of p21WAF1/CIP1 CDKj, cyclin E protein or mRNA in retina on different set points. Re-
sults: Inflammatory cells infiltration was observed on day 7 in experimental rabbits’ retina. The
proliferative typical strip of local retina was formatted on day 14 and fixed fold was noticed on
the retina on day 28. Western blot method showed that the relative expression of p21WAF1/CIP1
protein was lowest on day 14, and the relative expression of CDK2 and cyclin E protein were
highest on day 14. The difference with that in other set points had strong statistic significance (F
=20.55,P =0.00; F =26.903, P = 0.000; F = 10.00, P = 0.00). RT-PCR method also showed that the
lowest relative expression on the relative expression of p21WAF1/CIP1 nRNA was on day 14, and
the highest relative expression on the relative expression of CDK2 and cyclin E mRNA were no-
ticed on day 14. The difference had strong statistic significance with that in other groups (F =
18.06, P = 0.00; F = 14.90, P = 0.00; F = 87.64, P = 0.00). Conclusions: The expression of p21WAF1/CIP1
decreased during the course of PVR, which might contribute to the progress of PVR by regula-
tion CDK2 and cyclin E levels.
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EH): WS p21WAF1/CIPIYE G 8 A MmO 28 (PVR) AR rh 3RAL, BRI HAEPVR R AR R R I AT B4
RG], Tk EEEEER31R, LHH28R, IEFEXBA3R, HHREAMEPVRFEEER, EO%
RBEENITF (Western blot) 1% % 5% 54 B 5E I M. (RT-PCR)EI A [F) B 18] s AL KA i p2 1 WAF1/CIP1| CDK>- cyclin E
RiEEN. GR: LRA7 AHREZRERIMERER EARRE, 14 dERAZRHMEHEEXE, 28d
TR RLE B HAY. Western blot4i 5 B Rp21WAF/CPIRRTRER 14 dif&K: CDKZEH Kcyclin EEEHH)
HXTRIER14 dBH, SHAN R SE S ¥ER(F = 20.55, P = 0.00; F = 26.903, P = 0.000; F = 10.00, P
=0.00). RT-PCR%; 5 B4 p21WAF/COPImRNAFEXTRIZ E 14 diF B fK; CDK:Kcyclin E mRNA A%t
FRikB14 dBHE, 5HARNESZEREE(F=18.06,P = 0.00; F = 14.90, P = 0.00; F = 87.64,P = 0.00). %5
#: p21WAFY/CPIZEPVREIA N[, PVRBHEINE, X—1EFH W Be R8T H55 CDK Mcyclin EfIRIE LI

K ia
p21wAry/CPL, 3 A: P AL R 3, ShAARE

1. 518

148 A 1 398 A AL IR 55935 A2 (proliferative vitreoretinopathy, PVR) 2 LI 4 40 W0 5 B B A S5 K P e P
MG JE T B ) ROE s AR IR A R AE I BE AR B ST I R, E T 2 el A L R D) R T SR T AL N
FELHTREL, 2 v] 3 R X B B9 [ 1] o FERIM ML AN o0 I 28, T A IO S 2 3% e A i e S o 09 A 5
FPVR KRN E B EIEAL . p21 VATV B A e A B — R4 R I S M RS SR, 2 S i g e
Ko KA. 2 RAYED6E, BHIE4IM GL #IHEN S 11, 51 & I 1k, Jhk| 40 psbsg 2] .
TR p2lWARVCPL ZE PVR R AR R 1 LA, AR SEIE I @ PVR SRR, SR i
p21 WAFLICIPL o i J] 34 28 19 44 i 12 4 78 (cyclindependent kinase, CDK)-2. 4 JE 25 (4 (cyclin)-E & /%
MRNA KF, it p22l WAFYCPLLE PVR K5 b AT feAE R L. K45 BB F .

2. MMEFHE
2.1. SKHEEHY

JRAET BT 31 R RFEERIR SR ft), 1AHE 1.5~25kg, MEMEARR, skl 28 K, IE
OO A 3 R LI A R G B AL A — R IR SEIG IR - SR HI 225 SCHR[3] I T7 iR 32 57 % PVR BB
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2.2. {HARIEFHN

ST RS 7 dv 14d. 21d. 28 d BRAREHLIER 1 RT, EEMBFAIE S 7 HRER, 10%46E /K
LRI 30 4rh, A 1 mil S BRSPS, I ) R A IS 10%4E R S AKZ) 0.5 ml, MR
[ E R, 24 /N JG SRARDEFHIFHRER, ST 2F i M e, (EHR Bk P35 78 /- RVEAE B e b, B B
JERLES . EEPRSG, BOHARBRAZ, KBRIRAT A dRik, B2 R ARERTE 55 51 F AR T 0 7538 S IR
FE . BRI IOK. ZHREN . B S G SCA A, S ARERET Y . VIR R 5 um,
WAL B SRR RO (HE) R, WK B, BTG e B W IR A

2.3. BARKEENEEE(Western blot)EARIE p21"A7/'"1, CDK2, cyclin E BARE

IS R AL AE IR 2 AR 3 R, FEBRAUER BRIL 6 H s 0f Tseiedl, 7o T @55 7d. 14d. 21d.
28 d i ERRIEALIESES S, BENETIE S 6 R, R R ER SR . TREUK b R BRIR AT A Ak, RIEGH
WAL 2 N & o AR AT % 10 6 NN T I H 2R A0 3RAR R, 7E 4AC T RA IR #E 1h )5,
12,000 r/min x 20 min =g @R B OHLES O, EIERCS B E BRI (Loading Buffer (5x). Reduce Agent
(20x) 783V &, 100°CA&¥E 5 min. Bradford VAl E & H € & . HHKIE LFF 25 ug, 10% SDS-page HLUK 7>
B, PLETEA DYY-1140C AU ykRERE fo vk s eI B B 2 5 e — 9 SR ., 0.5% it iE
Yok, S 1.5 h EAA Pt p21Y AP P44k (1:200 S5 Santa Cruz A F]). CDK2 B85 F i fA
(1:200, E#EAKRAF). cyclin E REATEREDTA(L:200, FEERRAR), 4CHRKRER. KH, =ik
NHILEESU R 1gGBMRT AL (HRP) (1: 2000)#iF:, WFH 1h, ECL KRGS 3 min, & ig
)t 3 min. KR #EAT 4, SR Quantity One (Bio-Rad) 8, 5 [5] 4% 5 F K B ARL (W't 5 B x T AR »
PA p-actin fE RN SR, HEJERARAANRIEE = (FAA K BRI 2 510 K BEAR) * 100%.

2.4. RT-PCR &M p21VATCIP 0 CDK2, cyclin E mRNA FRikkE

KH 5 Western blot A [F] # 5 3R BAL M IERR A, Trizol (iR TR BRZA 5177 i) B B A 40 ) i
HARRA S RNA. AN 4T RNA260. 280 nm ALMIMRERE[A, IHFRGE 5 (OD)E], &
& RNA BEARIKEE . 5190 EiAEY TREAGRA R &M p2lVA 1351418 5°-GAA CCA TGT
TGG GAG TGT-3", Fiif5I44 5°-ACT GCT TAT TGG TCT TGT G-3’, H i F Wi 5 4y 321 Bl % (bp):
CDK2 Li#5|4)4 5’-ATC CGC CTG GAC ACT GAG-3’, Filf5|% N 5-GGT AAG AGT AGC CCA
GGA-3’, HIM AWK EH 269bp; cyclin E _Lii#54)°4 5’-TTC CAC ACA GGA GCA AAG TAT G-3’, |
W58 5°-TGC AAC TTT GGA GGG TAG ATT T-3°, HI KA 377 bp; WS REEA p-actin [ 1
WE51%4 5°-AGT CGT TGG AGC GAG CAT-3’, Fifgl#4 5’-GTT TAT AGC ACT CTA CGG TAC-3’,
HE WK 121 bp. ##L PCR R2/7 4 38, Bila bt Bk 70 55, SR &R g 7 i 2400 & H 1
HE[R p21WAFHCIPL 1 g2 -actin f3 18 564 (P 1 B
2.5. Giit A

SEIG KO SR SPSS 17.0 AT Gt 22 0 W o BHE 4 SR DA Bbr Al 22 (X £ 5 )RR, R R
Ji ZE M (ANOVA)EAT Ge it A0 B, 2H (8] 9 5 LU BCR A LSD-t #6560, P < 0.05 NZE A Gt % Lo

3. &R
3.1. AARIEFRE
SEIGH 7 d TRIRAH SR AR IR R R A A SR A, W] LR AT 4EAR A AL, 14 d BRI IR R T
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HOGE, TE R R AR R, B AR 28 o INFRL BN A SO B, AR AL 2R L, TR
PR [ 5 A, PTARSRBIAE AR M. *TRRZH 7 d SRR S AG AR A R T R PR A B e, R
I TY G AT YRR M A s 14 o PR ER TG B IR, (BTSRRI O G T 2R R s 28 d IR IR IR 45 44 i
A7, LA B T TR B B R A 2 R (14 1)

3.2. Western blot 7534 MRS p21VAF/CIPL CDK,y cyclin E BATRIA

p21 WAFYCIPL 2 1 F R 05 B TE TE 9 29 0.74 £ 0.08, #AE55 7d. 14d. 21d F128d 4%k 0.60
+0.05. 0.56 +0.03. 0.74 +0.02 1 0.65 + 0.04. P21VAFVCIPL i (A 0 ik B4 14 d I AIK, 5 HAb
] S Z R A G E (F = 20.55, P = 0.00). CDK, & AN FRIA B LE IEH 4128 0.44 £ 0.06, 528 7
d. 14d. 21d #128d 4> %/5 0.60 +0.09. 0.71 +0.04. 0.37 +0.09 A1 0.44 + 0.06. cyclin E &5 [ AHXT %
AR IE R 8 0.68 +£0.09, BG4 7d. 14d. 21d F128d 43514 0.64 +0.08. 0.79 + 0.04. 0.66 + 0.06
1057 +£0.04. 5 14d i, CDK, &K cyclin E & [ FIMX R IA B w5 AR ) &2 786 4t 2%
2 3 (F = 26.903, P = 0.000; F = 10.00, P = 0.00) (/%] 2).

i),

®
(2) SEBGLH 7 d AR 9 VR SR 42, T LT 4R /E HE x 2005 (b) X
B 7 d DR RTH R AN Ras R LT T 4R A R B 2 HE <2005 () &
420 14 d MLBESRTI I AE, TR A A5 R HE x 2005 (d) X141 14d 41
PR TG IR, (EATE ] B2 R HE x 200; (o) SKBa4 28 d HLMIIELY
A, MRS L, TR E R, S AERESML HE x 1005 (f) *f
HEZH 28 d WL MRS THITE AR BT 26 R, WL A5 R 177 HE x 200

Figure 1. H&E staining of proliferative retina in experimental and control group
1. HE 6 7R SEIG 4R K xof BR4H S L 0 AR A 3B e 22
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EY 7d 14d 21d 28d 0.90 p21EICDK BcyclinE
0.80+
-h- — — -ﬂ 31 0.70}
P 0.60}
0.50
”‘ — d CDK, ool

0.301
— W s s s CyclinE 020}

» — 0.10}
. —— i 0.00 -'
! 1 14d

@ (b)
P21 WAFLCIPL 22 [ (RN A B EE 14 d MR, 5HABR (A S22 RA R E G 4 14d 1, CDK, & A X cyclin E & A1
AHX R IA R R, 5 HALN S ERIF G R
Figure 2. Protein (a) and its the relative expression (b) of p21WAF/CIP1 CDK,, and cyclin E in proliferative retina on
experimental and control group were examined by western blot (n = 6)
2. Western blot 430523848 & xt BRLA 4 F IR p21WAF/CIPL CDK,. cyclin E ZEAMIFRIA(Q) REXRIAR
(b) (n=6)

P21, CDK FlcyclinEZR [ AHN Fik it

a 21d  28d Marker (c) ¥ 7d 21d 28d Marker (e) IE¥ 7d 14d 21d 28d Marker
cyclmE—
p2l= CDK, -
B-actine B-actin = B actin =
o 0.90 1.40
0.70 0.80 -
0.60 0.70 1.20
0.50 0.60 1.00
0.40 0.50 0.80
0.30 0.40 )
0.60
020
0.10 - 0.40
0.10 0.20
LU 0.00 ’
E® 7d 14d 21d  28d : - 0.00
21d 28d .
P21 % 7d 14 EH# 7d 144 21d  28d
CDK, cyclinE

P21WAFLCPL mMRNA FIARN RIE B 14 d I 5%, SHANN A 5 2 56 8 X 45 14 d i, CDK; % cyclin E mRNA
ORI Ik et , 5 HAR [R]85 2 R H Gt X

Figure 3. mRNA (1,3,5) and its relative expression (2,4,6) of p21""AF/C!"1 CDK, and cyclin E in proliferative re-
tina on experimental and control group were examined by RT-PCR analysis (n = 6)

] 3. RT-PCR #&0S236 40 K2 Xt B4R H8 4 MURAR p21YA7YCPL CDK, 5 cyclin E mRNA BI%RiA(1,3,5) R E A8 xt
FRIEE(2,4,6) (n=6)

3.3. RT-PCR ZER MMM E p21VAF/CP | CDK,\ cyclin E mRNA BIFRIE

K 3(a) o p21VATICPL 5 poactin 78 G I W I JEE e A S AN [R] I 1) S UL RO A5 K mRNA 37387 4
TKEER . FA p21lVACPIMRNA (AR KA B, IEH 418 0.65 £0.09, @SS 7d. 14d. 21d i1 28d
4394 0.57 +0.05. 0.45 + 0.04. 0.46 +0.02 F1 0.47 +0.04, 45 14 d I} p21"WAPYCPL mRNA FrIHH % 2635 B A
%, HHA ) &2 54 Gt & L (F = 18.06, P = 0.00) (/4] 3(b)). 4] 3(c)Z~ CDK, 5 p-actin 7 fu IEH
LI B R S A5 i A [R] I [R] s AR FEE ) mRNA %ri FEPIH VK EE R . IEH 41 CDK, mRNA [IMIN Rk &R
0.52+0.06, M54 7d. 14d. 21d F128d 7354 0.59 + 0.09. 0.76 + 0.04. 0.73 +0.09 £ 0.72 + 0.06.
¥l 3(e) ik cyclin E 5 p-actin 7E G 1E F A0 IS B2 AR AN [ B [ s 00 PR mRINA 47 38 7= ) Ha bk 45
1EH4H cyclin E mRNA [I#EXf KA &4 0.68 £0.09, 555 7d. 14 d. 21 d #1128 d 4374 0.76 + 0.08.

O,
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1.22 +0.04. 1.15+0.06 1 0.99 + 0.04. % 14 d i} CDK, mRNA(/4] 3(d)) % cyclin E mRNA(4] 3() FIAH%F
FakE R E, 5HABR ) S RH SR U(F = 14.90, P = 0.00; F = 87.64, P = 0.00).
4. ¥1ig

PVR & 7 FL UG PR 19X B 25 AR ER 28 FL 05 5 AU B3RS E AR, IR M — R At RS FROm
MLl BT A+ iE R . BRI, PVR R4 SH 2RI 746, I PR -1 3l o i 4, 22
B AR P o 2 B i T 4 A i R DX R T R B B AR Y B A, S S B IR R, R AR 4
5B I S

YN AR N0 31 B T 2 B AL R SR R R, BRIE T AR L AN S, AR RE
W 2441, AMARIETE R AE o TSR FE R BAN M A B 7 R (1 2 EAHE LR JL2E: cyclins. CDK F14i i
S R 5 A AT 1) 79 (cyclindependent kinase inhibitor, CKI). 44 g & 35738 35 L 1) 2 A B2 sl A R
SO PG T R A, 5] RS R S DA PR S RRAE B0 o AT I Go/S BRI p 75 40 PR S R 4 rp ke
Eb e E A FH 5], 10 AR FH 1 25 A5 8 1 /2 CDKy, 3 B 4] CDK, mJ LA 42 40 i (1 1 4 [ 6]«

p21WAFLCIPL B B g CUANT cyclin 55 CDK &AW iz 77, & il MR JE 1R it ps3 A2, X4
MRS 5 AMAME 5 =B, 590K KE . b, 2 1% DNA 18 5% 2 FDhRe[7] [8].
p2lWAFVCPL Bk MM G BIHEN S 1, 51 R4 A A 35 ik, I A0 A TE[O] . ITAE SR AT SR KL,
7E TGF. TNF-o. THE- LR ZERIMEA T, p20WAFVCIP 3 iy DU 85 P53 B FH Hid & A s i, fd32
B AR Gy R A0 M & ARE A, b7 1 R A3 5E,  FRAE P53 i IS 142 (8] [10]. 4t
p21 WAFLICIPL 3 15t b5 180 4 g A% 470 J5 (proliferating cell nuclear antigen, PCNA)4: 4, #l#] PCNA 5 DNA B4
Big 0 454, BHIT DNA I SHI R, (40 mezE[11]. Faria Z5[12]0F 3R IEIN p53, p21WATYCerPt
Je p27"PHAE B TGN LR b K AT I R I, 5 RS R (1 g, p21WARVOPT BRI . B AR [13]
SR A S B 41 g7 p21WARYCPY R AT s A T p 21 WVAFMCIPY R A i B A PSR P ) A B AR T I H AL
WAL, UL ERT AR, p2l WARYCIPM R R T fi o S 80 5 PO B R ML 2 —

A SEHE I EE T PVR ShELEL, Kl p21WATYCPL 7E PVR LB 41 b R ik, 4R 15} p21VAFYCPL 7 PVR
R R R IR AL B AT R /R FA AL o 45 5L o p2a WARYCPL ZE IE R AT — i B I KIA, SR 2 KA IR,
HAEEME S 14 d W RIE K. W ERE, fEIER 4G — e B0 p2l VATYCP 3k, AT LU 4L I 40 ffg
AT — NI B AN B P ADIRAS, BECRUESEMOHT IH 5%, SR — i 5 X 40 E N T 4 40 i J&) AT 0 2
W58, SRR R TE T AR A, 7 A R A DA B O R IE B . RS ] 7d, AR S MR R
MRS VED R ORI R, p2LlWARYCPL A BTN R, MM A S B A, KA AR T R LR A S ¢
PR R S 0 AR G LR . RS A 14 d, TR N E) p20WATVCPL g gk, T Ak 30 1 SR AR I
158 % 4% ol 8 5 0 R 18 B P B 301, 2 VARV VR A M B AR R T, LR A R R PAE X I
WIRDUNSIRIE, AR TIHEMBER, SHAEYZED e —5, 400 RT 46 B A Wi 22 b i)
RO, WA L PVR BFHIEM T FA, A& HE PVR B [14], BT FAR I BAER L. 76
HEBEEE 21 d f1 28 d, p21lWARCP RIAAG BTIEITE, (BAMR T IEH KO, 5 A A AT LA o
T, RIS G, RS R USC AR 3 | RS AR PPN A R ) 4 e AW B, I PR sk S T A 8 B PVR R
TGRSR I 25, i AR B K, 1 HF ARG SRR AE[15]. 1 CDK2 i cyclin E fEA
P21 WAFLICIP 1037 gt 2 11 K% 4 P PR 300 040 T P 1 R 1 £E PVR BN FE P L 28 11 & mRNA KA 5 p21WAFHer
MR, BEERIEEK, RIABZEWTIE, £ 14dmRikRE, 2EWE TR, B0 T EREKT.

BRI, MR LA B 45 BRI Jy p20 WAFYCP T B S PVR S Rtk JE rh ke e s A P R 8 7, i TG
Fik, FI T CDKy cyclin E fm#is, MR —PnE. p2l VAP e ii5 45 14 d %

O,
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A, BT, AT EREE — AN KT, X 40 i 1 58 1Y) 1 4% mT e 2 g i R ) CDK2,
cyclin E B4 R SEHLY o

E&WE

AR H R T R 2 S AT RORA 750 H &I (12JC Y BJIC33900) 3 4 i H S HF o
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