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(RT-PCR) #: K I S ¥ R I p2 1 VS R 1y S H mRNA JAHA ik, ER 1E 7 0 B8 21 7 R HR A ) 7 3
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[ Abstract] Background p2l is a cyclin-dependent kinase inhibitor, and it can prevent cells from going

through the G,/S phase checkpoint and inhibit cell proliferation. Stuies determined that the expression level of
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p21 VAPV G associated with proliferative diseases. Traumatic proliferative vitreoretinopathy ( PVR) is a proliferative

WAF1/CIPL

response of eye. Understaining the relationship of dynamic expression levels of p21 in PVR is of significance

for the prevention and management of PVR.  Objective This study was to investigate the expression of p21 """
during the course of experimental traumatic PVR in rabbits. Methods  Fifty-four pigmented rabbits were
randomized into the normal control group and different experimerital groups,and one lateral eye of each rabbit served
as experimental eye. PVR models were established by intravitreal injection of human platelet-rich plasma (PRP) (0.4 ml)
combined with cryotherapy for 5 seconds,and vitreous and retinas were examined with B type sonography. The rabbits
were sacrificed in 7,14 ,21 and 28 days after operation, and histopathological examination of the retinas was performed

VAR rotein and  gene were  detected by

by haematoxylin and eosin stain. The expression levels of p2
immunohistochemistry , Western blot and reverse transcription-PCR ( RT-PCR ). The use and care of the rabbits
complied with Statement of ARVO. Results B type sonography showed that the retinal morphology was normal in
the normal control group. However, the proliferative membrane was gradually thickened 1 to 7 days after operation.
Retinal folds of rabbits were seen in 7 days,and tractional retinal detachment was found in 14 days and 28 days after
operation. The histopathological examination of the retinas showed epiretinal membrane and infiltration of inflammatory

WAF1/CIP1 .
was strongly expressed in the cell nucleus of

cells 7 days and fixed ruffle 28 days after operation. The p21
retinal ganglion cell layer (GCL) and inner nuclear layer (INL) in the normal control group,and the expression was
gradually weakened after modeling, with the weakest expression in the retinas in 14 days after modeling. The relative
expression levels of p21Y*"“"™ protein was 0. 74+0. 08 ,0. 60+0. 05,0. 56+0. 03 ,0. 74£0. 02 and 0. 65£0. 04 in the
normal control group, postoperative 7-day group, postoperative 14-day group, postoperative 21-day group and
postoperative 28-day group, respectively, showing a significant difference among the groups ( F=20.55,P=0.00),

WARZCITL brotein were  significantly lower in the postoperative 7-day group and

and the expression levels of p2l
postoperative 14-day group than those of the normal control group,postoperative 21-day group and postoperative 28-day
group (all at P<0.05). The relative expression levels of p21**"“" mRNA was 0.65+0.09,0.57 0. 05,0. 45 +
0.04,0.46+0. 02 and 0. 47+0. 04 in the normal control group, postoperative 7-day group, postoperative 14-day group,
postoperative 21-day group and postoperative 28-day group,respectively,with a significant difference among the groups
(F=18.06,P =0.00), and the expression levels were significantly lower in the postoperative 14-day group,
postoperative 21-day group and postoperative 28-day group than those of the normal control group and postoperative

WAF1/CIP1

7-day group (all at P<0.05). Conclusions The dynamic expression of p21 in the retinas is consistant

WAF1/CIPL

with the prograssion of traumatic PVR ,and the reduce tendency of p21 expression is similar to cell prolieration

WAFIZCIL o xpression in the retinas may promote the development of traumatic PVR.

change , indicating that reduce of p21
[Key words] Cyclin-dependent kinase inhibitor p21/analysis; Vitreoretinopathy, proliferative/etiology;
Retinal detachment/complications; Ocular trauma; Disease model, animal; Rabbits
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IO i BT80S 0 B BB ATL 43 vt B2 (6 1) il
WEEE 7,14 21 F128 d A (4G4 12 H), S R
BT R B — IR AE A SC B0 AR . 5256 sh W 1 o i AN 5%
HE ARVO
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p21wm/Clpl HiiA (—Pr) (SC-6246,1 : 200, 3% [F Santa Cruz
ONFD) SRR AL AR C A 1L 2PN B 1gG (ZF0)
BRI AL 20 (R A R ) #5045 (1:2.000) \DAB
Qe 70 & (AL A2 AE B R A ] 5 Trizol ¥ (_E ¥ AE
WIFRARAE) . BRI AR HL(EEE Leica
A 62 BB ( HZR Olympus 24H]) .

1.2 i

1.2.1 Stk PVR Sh R Sr R B o O 4K
3. 2% H A5 R A B0 WSO (R AR 5 R B L 25 ml,
B0k 7.2 em, 1500 t/min B 0> 10 min, 3K 75 4
4x 10" mlifi /N AR A4 o 3% 4% 10 ml, B35 o /0 A o 2
(platelet-rich plasma, PRP) 5256 5 JUL P i3 3 3k B2 7%
PR ESHRAT 4 B R EE, 7 5 24 0. 4 ml/kg, Jf FH T 45t
SYEL 0. 4% R WA R I IR VA IR 3 YR AT 2 TE M
P, E G A T IS, ZR R A E T IURE, T AR S 3.5 mm
WU I Bk 25 B S DL, U] 101 K B2 24 8 6 mm, B 55k i
B RS R 29 0.5 ml, H] 7-0 0] Wi 4% 2k 0] 07 4 & L
I K Bk 235 D) 11, B 88 4R Jis 7 5 PRP 0. 4 ml, [ B F 5
OIS S 5 mm AT IUBEAMA RYY 5 s 410l T
ARJE1.3.7.14 21 F1 28 d g & J5 FL 0 I i AR i 78 43
P, S T B AG HR A K B 75 7 A A FR S s
1.2. 2 S B b2 g 680 a i m RS
p21 VMR R R (1) 520 B 41 200 A1 4L
A B TFARIE 7,14 .21 A1 28 d i & R
b B S B G, Fik s IR BK, 5T 6 03 B 4% 22 5 R T
24 h, BhBE SRR, —H ORI R A e A
YR T 4 2 R R AL B 208 A b, TR A IE 3 %
HEZH S LA [A] 9 5 i A BRAE S X BR B2 A 2 HIIRAT:
B2 KU R AT E LR AR AL O WU
RS R Y S I T S 2F AR k. (2) S A
GU ARG I 5 ) A S 0 R R R R R R A
TR0 3% 3 48 Ak S0 KA P9 TR 1 I, B 2 B I T
—H0,4 CHEHE R, A PBS A — B AE A B PEXT B
TN =P TAEW,37 CHEE30 min,DAB {43 ~5 min,
KoK MG AR E Y WK, B, PR R E R
BB ARk p21 T R (R Rk
46 HIRMEEEI 6 Y A, Wik v hA: IS
¥, 5k ] Tmage-Pro Plus 6. 0 4 KR 3 1 R G #4743
Bro 20 A% AR B sl e Sy p21 " R
F RGBT BIROGEE (A) (RN

1.2.3  Western blot 3 4 I 0 & 55 o p21 ™4 |/
M5 He MR 1203 195 35 4 B8 52 5 e FLIE B X id
G, IR UK 12 o G R IR 1 4 2N 3 O st B 1)
[ NS N - I O TR RS R DR R

L6/ LB 5L AR A IR 5,4 C R RS K. #irE
1 h, S #E % E.CHLL2 000 r/min B> 20 min, ¥ |
WS EE EFEZ i (5 % EAEZE sl .20 £ 38 5
) FE IR A, 100 C &k 5 min, J Bradford 725 5 it
FEEMA, BAUKE LA 25 g, H R 4> %k 10% SDS-
PAGE Hiyk 7y B & 1, 28 J5 LA2F: T3 DYY-11140C #!
MUK MR BE e B O B R R W O LR
( polyvinylidene fluoride, PVDF) I, FRiE 4% 0.5%
JBE G W5 By B AR, =R OBCHE 15 b, o A BB R
p21 "R 4 CHR ARG . YR H IR R A R
ANER TG/ MR o F AL W J5 9 & 1 h, & & ECL &0k
5 S 3 min, JE 7B 3 ming B 54 E SR
Quantity One # 4 ( 3¢ [F Bio-Rad 24 &]) 715 A [\ 45
B¢ BE A (IROK 38 B x T AR, DA B-actin /R NS ],
H 2 I AR X 0k i = (A IR BEAE/ N 2 451 K
{8) x100% .
1.2.4 3 5t PCR LU 5 90 I B8 epr p21 e
mRNA (335 SR 1. 2.4 11 )5 35 4K UL ) S A A%
Trizol Vi 42 B A W W) 65 41 4 b7 4 1) 52 RNA SR i 28 4b
Ay G T R K 260 nm 1 280 nm A (1 WL ¥ i
(AVE, PHEA S RNA FEAR R 3 . 4 U B 5 19 25 3R A
Tk A B cDNAL G gAY TRERAGRAF
AR p21 VAT B Wk 57 -GAACCATGTTGGGAG
TGT-3", FiE8 ¥ K 5 -ACTGCTTATTGGTCTTGTG-
37, HRY LKy 321 bp; B-actin BFFIH N 57 -A
GTCGTTGGAGCGAGCAT-3" , FiiF5| 4 H 5° -GTTTAT
AGCACTCTACGGTAC-3", H iy B Wf & JE B 121 bp.
p21 VA g AR .94 °C T AR M S min, 94 C AF
30 5,58.5 CiE k 30 5,72 C ZEfif 30 s, 3L 35 PFE IR,
72 CFRAE A 10 min, JI7 45 7 4 7 Byt B Wl 5 Ji Hh FL Uk
SRES, R JH BE I BLAR 4 BT &R G & op21 M K
B-actindl™ 1 4547 1Y 77 W) O i (5% K EEAE = SR x I
RO K H i R R i A e e 3k i [ CH 2 B4 K B
B/ NS 5L R 444 K BEE{E ) x100% ]
1.3 G2k

K SPSS 17.0 G it 28 A #4753t o3 B o A B
3 I R AR B RN WO IR A A IE S 40, LA
xas Fono R TEBEALAN 415 N T B £ K OF 958
Wit & A5 7 24 Levene i IGFF & 257, IE
WA PR G R 7 d 4114 d 4 21 d 41 28 d 4]
G IR P R p21 M R g % mRNA AR 3 gk
(1 22 57 LU BB R FH B TR 28 07 25 40, AL TR 1Y) 2 6 L 38
LSD-t K555 . P<0.05 R 22 F A G it L
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2.1 4 PVR HiBUR Ay = B
T AR5 T A e 349 i R T, AR AR IR 45 B K AR i L
Bt ARG R KRB, THWNEE K. &85 1d,
G IR BR &5 53 B2 K i, v] DR 55, B AR B K B 6
TR RS 3 d, SR AT 558 B0 R, 323 AR o
3R B A B AR SR R RS 7 d, IR AT B
D B AR M dR i (H B S A i A SRR
Uiﬁﬂ‘“*ﬂ&it’c B 5 5 5 1w 1] J5 A 70 A A, 2 i 4
BELE, P UL BE LR A0 L I B RS . B R R R A

m,i‘%iﬂﬁﬁm BERE R I B R SRR (B TA) o 3
W5 14 d, G R AT JOAE S FROCOINEE , Herp 3 HUR
W AE TR U S R , R O PR 2 1 A I )R iy
AT PERL R RS o AT 28 d, SR A A T V2 ) il
SRR B 5, B L P A A s O [ 5 (& 1B) ¢

Bl %PVRERMYBEBERERI A WGHE7d L%
MR 3 3 R TR Ve B4 A= BT 14 d a0 A R A0 100 52t 5

2.2 4 PVR BERYIR 21 S0 B~ R B

TE S 2 e R AL O S 45 ) 1 JZ T A, 1R 5
I (P 2A) 3RS 7 d, AT DL ASE TR R AL o JIEE 35 1T 4% 1
B AR A (18 2B ), i) 28 d A Y AR A 190 I
JBi 5, B JCAE 19 A (] 5 R , A0 0 JIEE 25 4 2K L (181 2C)

B2 UMEFREAAZHE
A EH G IR P S 25 1 1E 3 )2 W
T, HES AL (HE x200) Bk
e JE 7 d n] T MR A O R T 2
BECAHT k) A Rk A M R4 (]
# %ik) (HE x400) C.rEfi)5 28 d

AT AR R TE [ A,
® it b3 AL (HE x100)

2.3 A ARIRALR B p21 ™ R i Rk
PVR G4 55 rp m] L p21 " 2R g B R R
ik, FE KRB T pE 2 40 M )2 (ganglion cell
layer, GCL) 1 N #% J2 (inner nuclear layer, INL) 4] i /)
ZH A% , T UL T oF B 2L S AR L R 5 o p21 MO
FY 0 e oom, 18 B 5 45 B ) A5 G IR A0 )
21"V s (18] 3) o 1 R OuH IR 2 A R R i
BE 7,14 21 128 d SRR A p21 ™ B e %
R (EY A{E) 28R 57.70+4.21 54.28 £3.43
37.26+4.33 41.10+3. 31 Fi1 43. 08 4. 74, S K 55 72
SAG 2 X (F=38.175,P=0.000) , &5 14 d
HFR KRBT, SRS 14 .21 128 d BB LEZES
i’aﬁ%VrMiX(i’J P<0.05) (Kl 4),

&3 PZIWAF]/CIP] EafEed
FIBE GCL % INL 40 H ) % i%
o (DAB x400) A IFH 4 IR 410

R p21 VAN g g
L LR E (k) B
Son S 7 d AT G R B B R
p21 VARVCIP g e s (k) |
: wt A FIEE A C. i
U 14 d SR s 21 YO 7 L R
(%3%)  DoEBE 21 d Gl g e p21 VAR/CIPT B e g o ) (5
) EoaHUS 28 d Gl RER B p21 VA O B P R 35 R
14 d, HL55 T 1 3 0 B 2L (7 %)

u?ﬁ 70.00: a 4 paWARVCI Z
1) 60.00 B 7E 5 % IR AL B
& s0.00F A X 5 i BB A b 2
= 4000 F=38.175,P =0. 000.
30,00 F HE R 14 d 41
?{20.00- B, P<0.05 (&K
= 10,00 Ji % 5k B, LSt
3 000 O -6 1.Eww

1 2 3 4 5 MMl 2. M)E 7 d
HO3EME14dH 4 EBE21dA S ERE28d 4
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2.4 &4 p21 "V R AR A R R

Western blot 35 I 45 5 7R, 1F 5 XF B2 5 IR A0
WA p21 M R Y A AT B, S 7 d
14 dZRIR R BEUES , 05 2 W 1S o o 1F R X R 2 S
J& 714 21 128 d 4G BRPLR B p21 Y 8 1 R
XF 3235 5 48 W K 0.74+0.08 0. 60 +0. 05 0. 56 0. 03,
0.74+0.02 F1 0. 65+0. 04, 41 [A] Ak L5825 7 B G it 2%
BN (F=20.55,P=0.00),3& 85 7 d F1 14 d p21" o™
H AR R B B AR T IE 5 X IR S e 21 d 4
28 d 4, ZRIA G E L (¥P<0.05) (E5),

1 2 3 4 5 & 5

— e e e | [y ]V @

Western blot
ERNEHERN

———————— (i1 RIS h p21WAFI/CIPI
iJ;H 838 ab ab FA A E %
K oq0r A 2% 41 R
E 0.60F p21 WAFI/CIPL zg g s
= L
= oS ERAKE B

- WAF1/CIPL gz 12
%H 0.30f 4l p21 EH
020 AR 2 2% B 9 HE B
’a 0.10 F=20.55,P=0.00.
= 0.00

S5@EBE 7 d 41

1 2 3 4 5
B,"P<0.05; G MG 14 d 4, P<0.05 (A £ 97 245 ¥7,

LSD-t ;56 ,n=6) 1 IE#XTHE4] 288 )57d 4 3.8 )5 14 d
o4 ERBE21dH SR 28d A

2.5 A4 G IR RS R p21 YT mRNA ARG R ik
1 R

IE % B S IR I Js v p21 ™ g A Rk
S B R, M S ARG, R RS 14 d %
TR BB . IE B R PR R RS RS 714 21 128 d
A p21™T mRNA By A A 2 3k A4 Bl 0,65 +
0.09.0.57+0.05.0.45+0.04.0.46 +0.02 A1 0.47 +
0.04, MK LB 2 A G it 2% 7 L (F=18.06,P =
0.00),7E81)5 14 21 F128 d 41 P21V “™ mRNA i 4H
X 2 i e W AR T OE W o B AL R S 7 d 4, 25
SEIJA G it 7 L (3 P<0.05) (J6) .

1 2 3 4 > M Q B 6 Western blot

pr 001, ERAEERRA
MH% EP p21 WAF1/CIP1
?Lﬂ ggg [ mRNA ) 18 % 5 &
fg 0.60 - B ASHUM
—%— 050 | ab ab ab p21WAFI/CIPl mRNA %
= 040} KHEIKE M4y
Qé 0.30 F F 5 & B: & 41
E 020 L p2] WAF1/CIP1 II’IRNA
2 010F @ AR X A5 LR
Q. 0.00 F=18.06,P=0.00.

1 2 3 4 5
SIEH X B LB, P<0. 055 55 7 d 4L, P<0. 05 (B A
) XM LSD KB ,n=6) 1 EWRXEEA 2.5 7 d 4
LHEME 14 d gl 4. RS 21 d 4l SRS 28 d 4l

3 i

AWFFEH R N PRP 3¢ 55 44 Ji v 569 156 45 LA Ah
B URIE RS R A% PVR BEL, A PRP &5 K
B KT A s Ja AT AR R 2t
HEF RN, FEA M AE K T R MR R L RAE R
Hl A0 R I 8, 25 | |2 (retinal pigment epithelium , RPE)
YL 2T 2 B 40 PP o A0 i A AR R RS AT AL
T 2 TG, E B 26 T, TG S B PR [i] i) 390 55 ¥4 v 5|
AT — R X B 1) SR, DR T $ R PVR 3E B
R LLEE 2 51 A SN U5 1 40 B RS 1 7 v A ST
PVR KL H B 2 5 AN E PVR B [ SR TR R
TG A YRR i TR 51 A SN IR P 4 i,
BEA8 B 4 M S S A5 PE PVR 19 B AR &0 o A, i i 5t
FRERAERT o, OB R S, AR P RIRERE 28 d IR
B U 75 A A I 5SRO D GG S o 3L 4 2 2R A
A A] UL R 251G A T R B T RE G5 A, e B AR S
65 1 2 AR 5 vk ] R ) T A PVR B

p21 ™ L iy Harper 25 £E 1993 4F & B A 401
i J 40 6 A R 5 L PR, AT 2 4 Cyelin-CDK & &
Y, 5% Rb & 10 BR 1L, BH W % % [ 7 E2F /) R
T, 6 0 R B S AE Gy /Gt p2t YT R
A LA 3 A 40 4% P IR ( proliferating cell nuclear
antigen, PCNA) 5 DNA B4 8 454" ,DNA & 4%
B0, 20 M kg A R e p21 MY AR 4 R
IR % 38 AT S 850 DL A0 i 3 A Oh R AIE 19 %2 9% . Faria
AR R TIE SEIA ps3 p21 " R p27M A I
2 M98 v 32 3 K S I K B 2 T R A S AR R
e R 1F BN ID < 0 e R 1 A L
R BE 40 M g e p21 MY 3Gk B BF 5T P & B,
P21 AV I R R R 20 i R e G 2R 3k A B T OE
PRI . DL B g 2 B, p2 10 SR 3 s T R S P
Y A SR B AR R R I R R L 2 — o AR kR
B, p21 M AR S P PVR A R GCL Al
INL 40 P 2 5% , HLH: 2 3 5t B % 9 1) 18] 19 4 K ) 2
W/, 76 RPE 20 il (Nt W58 2] 7[R FE i a3, SR,
BT AE H VR AL 200) b ook 7 v o IR 28 b R 2 I e
T, RAEMELE RPE,

FF R A0 S B IR H U R T — RV A
% I AZ 2% B 200 8 e 240 P W) R ) A4 B0 B2 B, AR
B A g R R G S e 2T Mg R
(1) A e 3k 72 43 Ry 9 i I (1S AR BRI I, & I A AN
I Z 25RO Rm L RN S 7 d
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P O S B, R g ot — R X S B 4 R I B R A
J5 B TR T, W PR 2 B g B B9 AR et s B AN )5 7 ~ 14 d
g S, 2 B O B U s AR (5 RPE 20 i 11 %%
T, K €2 200 L I 6 A T R R 4 £ I B T K, MR S0
J5 14 d 47 B 55 A TR AT 0L PVR g 0 5 R b
i 14 d J5 S 0 9 50 00 300 , 40 0 86 7 ik B0 A M R &F
2 21 SUIT UG T JR, 0 95 934 A T 0y i 44 5 S8 0 L
JEBE B . ASHFZE i 7E PVR Al b % B, 5 1F 3 X R 41
Po#, A 7 d Sl p21 "M R 1 R mRNA FE R
o0 6 0 3 B S R L R B AS AR 14 KR AR R
16,21 d J% 28 d A 7 I}, 5% — 30 548 1k 5 45
Pk PVR 1 B R A, 3R p21 ™M 2 5 %
F9 2 A R R 3 0 i F g A b Ok 4 R S L, AR
S AMGTE PVR VAT i 1 76 40 5

5% ik
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