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Abstract

¢ AIM.: To investigate the effect of p16 protein expression
on the proliferation of retinal neovascularization in
oxygen-induced retinopathy (OIR).

* METHODS: Totally 60 SD rats aged 7d were randomly
divided into 4 groups: normal group, model group,
intervention group and NS control group. Normal group
was raised in a normal air feeding; model group at 75%
high oxygen for 5d to establish the model of oxygen
induced retinopathy; intervention group was given anti
p16 methylation drug 5 - aza - CdR (0. 25 mg/kg)
intraperitoneal injection; NS control group was given the
same volume NS intraperitoneal injection. The eyes were
taken from each group and the left eyes were removed
for observation of retinal neovascularization by HE
staining, and immunohistochemistry and immunofluorescence
were taken for observations of p16 protein expression.
Right retina had been performed real time - PCR to
analysis pI6mRNA expression.

e RESULTS: The normal group were not found retinal
neovascularization breaking through internal limiting
mebrane. In model group and NS control group, the
retinal tissue was obviously thickened, and a large
number of new blood vessels were found. In the
intervention group, a small amount of new blood vessels
were found in the retina. The expression of p16 was low

in the model group, the positive cell number was 19.52+
2.67, and the number of the positive cells was 36. 38 +
3.16 in the intervention group, the difference was
statistically significant( P<0.001). Real time-PCR showed
decreased expression of p16 mRNA in the model group
(27%220.1420.01) , the expression of p16 mRNA in the
intervention group rats retina was significantly higher
than that of NS control group rat retina, there was
significant difference between two groups (2722 =0.68+
0.08, P<0.001).

CONCLUSION: The abnormal expression of P16 may be
closely related to the proliferation of retinal
neovascularization. Inhibition of p16 methylation can
decrease the proliferation of retinal neovascularization.
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B 89 W58 75 T 0 W IR A2 (oxygen—induced retinopathy ,
OIR) 1 pl16 234 B AR Ak X 37 A= 15 14 5 A R T

Frik g 7d 1 SD KER 60 HEEALA M IEH 4l BRI |
TTRALFT NS X RT3t 4 41, 1EH 48 T 1E 2 S0 i
F5 AU BT 75ml/L R A IAEE Sd B S A 50
A AR R, AL 25 T BT ple H IEAL 254 5 —aza—CdR
(0. 25mg/kg) JE I TE 5T NS b A 4 6 s o 5 [ AR AR A 2
FHERIK . 2% 2050 50 O HR B | 2 HR A HE e (o W 2 41
o BT A ML, 8 A Ak 2 TN B e e JE ISR pl6 B
(235, A7 HRPLIM AT real time—PCR 4347 pl6 mRNA )
ik,

GER I H A4 BRI IR R 2 305 A I S P B B T
A A S, AT R NS X B8 21 400 ) i 2 2 B & 1
JE AT DR s A AR o 1 T A A0 TR A DB A il
B , TR LUl A 5 B, AT 2 400 ) g
pl6 AL BHITE MM ECH 19. 52+2. 67 /~; i T 4
PHE 20 B 5k 36.38+3. 16 4>, 2R A G it 2 L (P<
0.001) , real time—PCR 7~ , A4 p16 mRNA [1) 35k
AR (2744 =0. 1420.01) ,p16 mRNA 7 T 2H K BLHy L
o) i 2 35 B S8 v NS G BB ZH AR BRAL I 65, 1 A A b 25 5
FYitm (274" =0.68+0.08,P<0.001) ,

518 . P16 (1955 335 T R85 400 I BT A it 4 1 B % D)
FHOC, P p16 HY JE Ak T sl 20400 19X S A4 i A5 ) 14 5
SRR A5 T L B 72 5 P16 5 4 I B 2 i A5
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By JLAR W R 9% ZE (retinopathy of prematurity, ROP)
S — P AL B AR ik AR A R E A R L,
EIILERFEMFRHRZ —, RHAEKIIER, B
AR K, = LI R AR i 3R R, {2 ROP 1 &
Rz 2 bR, ™ e AR R AT DL i AR
TR, B EE . Rk, BT LA I IR AR 1 &
St , SR EEIN A S AIR YT T, S H A R A i
B, FER 2240 ROP (B, W0 99 5 A i A8 49 Aot
T AR B 5 s g i [N T A ek AR R DI ARG,
55 ROP W L3 A I S B8 AT DG i Al it B A AR 2,
1% N B2 K1 (vascular endothelial growth factor,VEGF)[Z] .
Hﬁu’%%ﬁﬁiﬁ%(inwhn—like growth factor—1,IGF-1 )[3’4]
A BB AR IS A B TR — A LA R i R L R
ZIUI A VEZ AR R 2 v R B I ELFE 25 8 AR i
IR K, — Lo 20 i TR 7 3¢ 55 19 28 Akt oK DL BE 5% 4
1H, P16 2 AR IR S — A 4 AE T 240 M J) 3 4
A4 2L B SE B L P16 A Sk — T 40 ) 40 ok 4 1R
T RGN R R O B TR R ASBIESE DL
TR R BRI I R 78 S AR S F S 0T 42 W% pl6 Rk
B84 BE5E pl6 75 ROP BT A= il I8 il b /R FHAIL I A H:
XA RS RS A RS2 5 7R DR Y AR FE AR R ROP B
M58 B & AR AL, T ROP B 18 S4B e ok 0,
ROP (IRYT SIS KHE
1 #HRF T %
1.1 88 BHid SD KR 60 H,7 Kk, i E BB K2
BRI B S 5 B W) v o0 B A5 3 T IR [ No. SYXK (1)
2003-0019 ], SEEGIRE XTSI AL B AT A AR AR
EBLAFE AR T B LRI SR LY
1.2 5k
1.2.1 SD XKREFSUMBRBETREMEIL 60 17
H i (P7)SD K EUBEHL >0 1E 4 B+ T4 AT NS
XPREZE R 15 H, IERAYR S HERE TIEFES
iRl g, BEAVZE 4 RS R R A B T AR B
750mL/L BB A 5d(P7 ~ P12) , 4 )5 12d [0 3]
E 5 I PRBE P S R AR AT R, T IR T
H5 M ARG 22 (oxygen —induced retinopathy , OIR ) £
RIIFTF 7.9 11d 8 I TE S 5—aza—CdR (0. 25mg/kg) , NS
Xf BRAH 4y B N7 OIR AT 7 9 11d 8B T 5 [IAAR R
WA EER K BT s 5% 1 12h/12h BHREOE 55 5% 14
T A H RIS ok R 44T 17d
(P17) AbFETF-HUHE
1.2.2 HAEMSIE AW 50 #1478 I T 5K & &
1 (3g/kg) it FBRIRANAE I , Fil OWR . ZEHR BT 4% £
R R D 3E 4 B E , T HE 32 (8000 800 9 J5 8T
A MAE pl6 B Y G A0 R e B AR, A HR B
PRI 158 1 F — 80 °C VKAE 2 R AR AT, T8 real time—PCR
K3l p16 mRNA
1.2.3HE £BRME K [ i i IR BRI T & T 56
FEHHAW T (10% 30min,20% 1h,30% 330 K . BU
MALHET OCT HIt & T UK Y A ML H B [, SF 47 F A
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R 2 LA R HE 2 8 pum V) i, W T 22 R A R b
PRIYZRIE A b 5 HE Je ey a2 1 s T WA 40 I i 45
) R 2 A 3L R R D) B PR B %) i A5 P B A LA
1.2.4 P16 REALFBERAEN B A%
Ly = i 7 B A, 37°C I F 20min LA /D JE R S
s /NPT KB P16 Z wBEPiiR (I H Santa Cruz 23
A, TAEWE 1:100)4°C i$ %, 0.01mol/L PBS i Bk )& F
TN AE S ZFRIC I FEPT/N R 1gG (SABC 3R & A 247
T A8 2 | ) 37°C % & 20min; I 1 SABC, 37°C W% &
20min; i A1 DAB €57, 55 T 4 il s g st (8], 85 72
3IKUE s AR EZ Y K GBI R, B X R PBS
BB K plo, TOLEE FULERLE IR, st @
T ZH0R Cy3 Anic i EPT/ N B TG (1 oo i+ 7
oE, TAEMEE 1:50) , i 6 HEF 1. 5h,0. 0lmol/L
PBS P75 PN 40 A% 5 6 4kt DAPL(1:200 ) % i 5%
B Smin, TV H MBI E R, -20°C #EE R A7,
SR AR B A A I IR

1.2.5 P16 mRNA H real time—PCR #&ll A4} GenBank
AR p16 FIPNZ: B-actin ) mRNA J¥31, % ] Primer6. 0
AR5 19, HOF S i Invitrogen 2 F)S W, pl6 5]
Y31 .5 ~GGCTTCACCAAACGCCCCGA-3";pl6 FiiFs 14
J¥31 .5 -~GGGAGAGGGTGGTGGGGTCC -3 ; B—actin | Ji#5]
Y4 .5~ AGAGCTACGAGCTGCCTGAC -3’ ; B—actin I iiif
1% %1 .5 - AGTACTTGCGCTCAGGAGGA -3, Trizol —
B RNA, S 55 53 70 808 B RNA 3 5% 5% g
cDNA 25 —5E | I W AR 20, 37°C 1% F 15min, 85°C 5s
LAk RN, KA R ) il i3 5 s 7 W) 4°C - AF. PCR 9™
W R AR R 10uL, 3R PCR P=#3#E4T 95°C 10s,60°C
20s,7E 60°C ~ 95°C Z [A] 4 £ Tk 0. 2°C /s 2 il s fifk i
28, pl6 K B —actin mRNA /)35 fift il £& 24 o Pl | 3t B
PCR J=¥) 5 — GE B AR 5% 779, P16 mRNA 4
Xof F ki AR AR A H ) H PR Tk B R OE R AL R A 8k, B
270, A Aet= (clpgpamppn ~Copans ) = (i =

Clymans ) o

Beit2f T B dE 1 SPSS11. 5 for Windows 481414
WIHATGTTF A B BRI B bR 25 (x5 ) TR, &
HEF R AR E T 208 (one—way ANOVA) | 21 8] b
R FH Dunnet—os K056, A P<0.05 A ZESAH G2 X,
Q4R
2.1 UMEFAEMBFRIME EH 4 SD KA M A
BRS04 TR S P R S A B A A L A P B 4 A
(P 1A), HERIZH SD 4L 17d WESH 40 1) FE 20 21 1 i g
JE T LA o S P RS R A I A A I (T 1B . T
2 P8 DL 2 B R A I Py A T A B S K 174 A P B 400 i
(L 1C) o NS X R . A0 Do) 65 m) D, A 2 2 Al PN 3 B 1)
B mAEE R (K 1D) .

2.2 OIR ARMMEH p16 EEHMERIL 7F OIR KM
PR, p16 hy 200 A Yo fo | G i 2H 24k 2 A T 245 2 i 7 B
PG AR O, FER AT UM LA ZE, EF
PR pl6 5 BHPE R 3k, BHPE 4B 40 39. 85+3. 11
A TTE OIR R B I 5 35 325 A 553 B 14, BH 14 20 B 250
19.52+2. 67 P, SIEHFAMELZERALITEE L (P<
0.001), T4l pl6 Fik AP, BHYELIIECH 36. 38 +
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E1 SD 4 RMMMELIE HE #+ (x100)
BHE) ;D NS XHHRLH 17d( ik mFid mEER)

G, B v 7 Zf —

E2 WREARYIE p16 BEEANLRE (x200)
fif1) ;D.NS %R 17d,

.
D =
.

A HERIZH 17d pl6 Yeff; B ARHIZ 17d DAPL a0, C. #8140 17d pl6 5 DAPI

E3 MRERALRYF p16 KRB E (x200)

b b LAy

2o
x N
100pm

P

%

C

BARGE D IE R 17d plo G, (F7 ko PELIAE) s E:E R 4 17d DAPL 3464 F . IE# 20 17d pl6 5 DAPL SUARJL 6,

3.16 />, M NS X e 2H 0 ) B ple 52 55 PH M 3Rk, PH 1 2
AR 17.2243.07 4, —F L E R HASIT#E L (P
<0.001,%2),

BG4 WEE R ple BHE ik R 40 798k,
DAPIL Rt HBEs L ERA plo Bk FEAL T
R R 2 A2 S e 2= 25 R — 2, 17d BFIE
A BSERT WL BH S Y ple BHIEZGGAE S, AR R 20 Af Il
ML RS . IR EI Ykt DAPL 4L 8 8 s | i
HBIEH AR 22T 2 2 AR AR IS 2 (K 3) e
P45 ek —L 22 OIR KB M pl6 1Y ik IE
RNV SN

2.3 KR MEE real time—-PCR &R i i real time -

PCR $5 AR, X} pl6 764 AL W 1) F 3R 3047 T AH X355 1
B3, X T4S real time—PCR 25 5% (1 A1 X 36 1k B 22 B4
Hra&W. pl6 mRNA 7E IE # K B A0 I J AT 48 w5y 3R Gk
(27%%=0.81+0.03) ., 7£ OIR K ALK, pl6 mRNA A
AR (27%%" =0. 14+0. 01,P<0.001 ), pl6 mRNA
TET T2 KRR A0 o B 7 6 3k B I 7 T NS X R ZH KB
PRI 2722 (5 4391 4 0. 68+0. 08 F10. 16+0. 03 , i 1 AH
A Geit2¢ 5 L (P<0.001, K 4)
3 itit

B JLAR R 2 — b 22 A T 7 LA A0 R
FEMEAR , BRI TR LM & B AR 5E 85, fE L2 Fh
R R (A5 T A 400 P Al i s ol 2 i A9 T B, 9 #h ke
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Cycle No.

B 4 P16 mRNA HJ Real time PCR

Gl LB L ALk, £ 2 00 o JBE A 2, O AT & AR AR
SR PR T OGHR R B AR A S 4
JURE 45 05 F0 2k B i o 2 D P i 0 R A1 o 2 1
LA TE R B AW 5, ROP 1 %2 AR 5 % ™ o 2 J¥ 38
Wi 1Tk, ROP [y &R Z R AT I W S S EEH MR
it B W ALAYT ROP B AN $2 5 7K AR R L
AT B e ) B )

ROP J B AE £ I W8 190 JI5E 41 20035 A= 1f 45 184 A | i i A=
I 46 A N5 A8 P R AHE A 3 TG G, P16 TR SRR
22 IR P 32 DR, P P T A0 SR S0, 0+ 40 e
B, A Sy e S A 40 0 A7 e R R A
YT 53 S B 1) SE AT R A0 MG A BAK K 46007 G, .S .G,
HIM WA BE %52 BT, Cyclin ,CDK Fl CDI 3% = 1437 2
TRV AR FHAEAR R B Je s T 40 J) 0 iy ot e,
1E G,—S Fl G,—M AT AT AT G, —S
HG,—M [y AR 2 o 7 52 1) 1 A RIS ) a0, 20 J31) o0 42 4t i
JEIEH IS e s A AR B DNA A &2 AN 20 i 1 A8 22 45
2, Hp G, —S B4 PR W O O 40— B
G,—S ¥ mi A S W1, WA 5¢ B DNA & il If
S 38 5 HoAth 56 T 58 BLA 2243 2

B FE N, pl6 B EE 5 CyclinDl 35 gk 45 &
CDK4 , ¥ CDK4 BT, Wmiil il Rb 2 iR 1k,
Ul B SR DR E2F B RETC, NI 32 E2F 9 4 119 25 1K) 2
T 22 o 2 1 I e BO R Cyelin ASRERE % , i 4 43 2L fig
Wt G,—S BRI s IEA S W, X G, —S Wit 47 6 ) 7
T M H AT 5 pl6 K&K A AF I e R T4 b BB
e 5 Al 1 G G

A Wk , pl6 B 7 1M R T AR 1 B s Tk
1A IS R 4L U OR 36 R pl6 X LA IR N B
A EEAER BT ple BB K E TR
PR B2 4 LS A AV, S Bl SR G AR K TR T
IR ple My RIE  IME T AR G 1 S g4k,
6T P B 200 1) o S48 5 22 B PR, AR TR . R ROP
B4 S A 5 A R A A ARSR AR TR L 2 S L ) oo
g X — 2 MARIZ 4b . ROP I &L ple B
RIKBEEHE — R RIER , B A AR DC S, (H
JEUT LRI RO B, FRATTAT LAAED pl6 AIfES 5 T M
o RS A I 7 A2 B, pL6 FAIRZK 3R 35 W] B 5 ROP A=
L5 18 1 7 — 2 110 SR, 7 4 O S A i 5 T o R 3 2 v
RAF—E N, R T — 25 R 0 F A i 5 Ay
AL

P16 & 114 CyclinD1 3 4+ ¥ 45 & CDK4/6 (5
CyclinD1-CDK4/6 G456, N H#40 Hl CDK4/6 1Y
TE RN N G, IR A S ), Ik An G 5 . Pl6
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Temperature (C)

A YHIHIZR B IR R ZE

S FE @ i CpG & S W REAL T 28 3%, Bl ple B
B KRR R, ple FFH A B T H L
pl6 & H MR BG R A W A G, WAV KM, plo
B PR S H AL S BORY BE F 3R K K AR T 0 200 i e
RS R BT IX I CpG B s e ¥ F AR T pl6 Y
FEIRA WY A 30 AR, AT DATE B Sk I 2 6 PR i 2
5, IR EOGEF A UTER . DNA LAk I RE 18 S5 5% 5% 1Y
T FR A G, 2R R 37855, FT LA DNA 19 I 34k 5¢
AT BATCHIE 31 CpG AL i 5 PR e sy
g5 AL A 6. (1) CpG & &AW S ket , H Sk
JE M IE N DNA SUBRE , BT 52 10 5% 55 A5~ 3 DNA 45
G5 (2) P H R S 34k DNA 25/ B A5 RS a 8h
TRHNEE G T i 5 s 5 S e 91 4 45 (3) il i
SR 2 A% P R AR 2 5 2R 1 U0 MeCPL MeCP2 %t (5 5
Sk, DT R S R S sz ekl

W5 W] DNA J i 25 B LA AR Aol 2ot P A Fg 410 9
DR EOR Rk, IR M AR, 5 - AR (5 -
azacytidine ,5 —aza— C) AJ DLl o #1 i] DNA HJE 5% 3% il
( DNA methyltransferase ) 7% P AT 5 5 fiff DNA 25 H 564k
MIFEFRS . FE R 5 —aza-CdR 7] E 4% T4 DNA 1 3%
b, I IEAREL B B 61 57) 5 —aza— CAR Ay L 1% 0 (14 25 L)
Yy, 7T LAS HOBERE RS B LM 25 | WA Y B RS Wl 1 26 W)
Gtk 5-aza—CdR AT 4545 ) DNA B v 75 g s 0 k4%
FoMtE (C5Mtases ) 5 7% 5-azaC 119 DNA § 2 [6] & JiC£3 [ 119
S Al A3, DT 00 4 A e £ PR AT R T T 0
% plo B P IEARES

AW R R, A+ B K B ple & F A
mRNA 3835 01 i i F NS X BRZL, FRAMA 45 BUESE T
5-Aza—CdR 520 pl6 FEAYZEAL, L FATHEW pl6
14 5 5 23 AT RE 55 AL 0 R HT A i A A DDA G, 4
pl16 F AL Al Jol /1R 0 T A= i 457 4 35 5, 1) 1 0 — 2P 4R
DAL PO JEEHT A= LA B B R ML, A p1e LD HT Ak
AEAM 3R AT RE KA R T ROP 722 SR 0 R A i 4 4 9%
o Bl BB 0T %
S 30k
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