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: About GAO Xiao-Yan: Female, born : [Key words] f:horoidal neovasculari'zation; nuclear factor-kappa B; monocyte che-
" in May,1976. Medical Doctor. Tel: + ¢ Moattractant protein-1;vascular endothelial growth factor; rat
: 86-10-88803257 (0) ; E-mail: gaoxy76 : [Abstraect] Objective To observe the expression of nuclear factor-kappa B (NF-
. @sina. com kB) in choroidal neovascularization (CNV) induced by krypton of Brown Norway (BN)
; rat. Metheds One eye of 48 Healthy male BN rats was chosen randomly as experi-
* Bl 820131113 mental eye,the other eye as normal eye. CNV models were established, FFA examina-
‘ ZE - éﬁ&& P tion was made at postoperative 1 week,2 weeks,3 weeks,4 weeks,5 weeks,6 weeks,7
ARETE: AT T B S | weeks,8 weeks,then eyes of 6 BN rats were enucleated at each time point for histologi-
W E (G :02M014) cal slices. The expression of NF-kB, monocyte chemoattractant protein-1 (MCP-1) were
fEZ 841100144 Jb5tni, b5 T ¢ examined by immunohistochemistry, the expression of vascular endothelial growth fac-
Wk B IR AR (R /b #6) 5100853 ¢ tor (VEGF) mRNA was observed by in situ hybridization, the most area of CNV was
jl:ﬁﬂ\i?’ﬁﬁ)i"{?& PEBEMAL, & F IR * measured and integrated optical density (IOD) of fluorescence leakage was observed by
g;ﬁ’#ﬁg'{& I‘F?L;J)—’&y]:l—mail'he%hnuzhi : FFA. Results CNV gradually formed after photocoagulation, the area of CNV in-
@ sina. Cor'n o creased with the time prolong, there were statistical differences in CNV area between
Received date: Sep 9,2013 different time points (all P <0.05) . The expression of NF-kB and MCP-1 protein all in-
Accepted date: Nov 13,2013 + creased after photocoagulation, there were statistical differences in CNV area between
+ Foundation item: Tenth Five-Year ¢ different time points (all P <0.05) . The expression of VEGF mRNA gradually strength-
Research Foundation of PLA (No: ’ ened,there were statistical differences in CNV area between different time points (all
02M014) ¢ P <0.05). There were positive correlation between NF-kB protein expression and CNV
From the Departmentof Ophthalmolo-* ayeq MCP-1 protein, VEGF mRNA,FFA (IOD) (r =0.951,0.924,0.976,0. 824, all P <
E 0.05) . Conelusion NF-B plays an important role in the development of CNV, which
may be one of the prospective targets in treating CNV.
[Rec Adv Ophthalmol,2014,34 (2) :114-118 ]
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[R8EIA] RS OB AE M55 5 A% IR 1 -« B s BRAZ A0 LB AL 8 (-1 5 1085 N B2 2B IR 5 R
HE] B WK1 -«B (nuclear factor-kappa B, NF-«kB) ££ 588 1% S 1) BN K
+ mail: heshouzhi@ sina. com Jik 2§58 A= .45 (choroidal neovascularization, CNV) IR IA. FiE BN BN KR
cooecoecoecoeccescecoecoecoecoesoecos 48 FL, BIHLIEFE— MR Jy 2GR, #37 CNV iR, Tt/ 1 8.2 J&.3 .4 3.5
Ji.6 F.7 J&.8 4T FFA K A5, 20 5l T AN R I (R) 245 Bk 6 HL BN K BUAO IR Bk, A5 00 NF-«B 2 (A RS AZ 40 #4622 -1 (mon-
ocyte chemoattractant protein-1, MCP-1) [f]3¢1k & VEGF mRNA (#1400, Il S A R I CNV AR 2 FFA 5 25 I 28 5632 s 0
SER )L N FRA KR B, SGBES CNV 3B Wi 8%, CNV T AR Bt I 1) 4 8% AS 7 488 K, AN i) IF [ 50 1) CNV T AR 22 52 44
TEAER L N P <0.05) o H LU 2R 45 RE W, 6B G NF-kB & A MCP-1 8 (4 () 22 1A 25 8 #5880, 7R [6) i 1] g
(B 2 I Gt F R L B P <0.05) o JEAT A W 45 R W, St f5 A RIS (8] VEGE mRNA 12328 22 W 48 9, #5 15 (8] A5 1A)
ZEFHGH EE L N P<0.05) . HIEPETFTSE R XKW, NF-«B 5 A %A 75 CNV [fi 1. MCP-1.VEGF mRNA } FFA
(10D) ¥ 5L B AL (r=0.951.0.924.0.976.0. 824, %1 P <0.05) . 451 NF-«B A fig#E CNV KK @i TR B
MEHL, AT RE I ¥ K I T7 CNV AR U (R HE A
(AR #113ER,2014,34 2) :114-118]

¢ jing 100853, China
¢ Responsible author: HE Shou-Zhi, E-

1% Al F-kB (nuclear factor-kappa B, NF-kB) & MHAZ N, Z 59 MR 7 B/ 2 7 AR KR RS
1986 “FEH G B A Mu A% S IR, T EAE MR e it PR AR R R SR, AR I, JE R R
T — MR K7, 2 5 2 B JORE A MR 1 KEEZIR IR Sl EEAE T M T A ORI S A A
RPN 7 B s S N R GA I e e AT . — e RUE T NF-kB 7887 2B 8 76 sorh 97 220 A s
N, NF-«kB 5 HAN4#H 8 [ kB (inhibitory kB, IkB) 4k ANk NF-kB £E ik 48 B 87 25 145 (choroidal neovas-
A BAREERAS (A2 S T AR IkB f# &, EN cularization, CNV) H R EAE — 5T .
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1.1 BREEESFEARAT  ABOLHL GEE
Coherent 23 @], 845 &) Novua 2000) ; FFA $% AL (fi
E5] Heideberg NE]D ; Image-Pro Plus 5.1 B1& 5 &
45 (& [H Media Cybernetics 23 ]) o /NPT K B NF-
kB HLTEFEPIA 0.1 mLAEC B iR5 & dbnthA2
S EDBARA B FD 5 Sabit K B A% 40 M a1k H
F1-1 (monocyte chemoattractant protein-1, MCP-1) % g
B BT Ak, I8 N B ZE K AL 7 (vascular endothelial
growth factor, VEGF) Ji {7 2% A2 & 38 571 &5 BRI AH 7Y
SABC WA £.0. 01 mol « L~ M5 #h 28 I SP-
9002 2 A1 2k A7 B (0 1) . (ol 4 /) T
BAWRAFD .

1.2 7%

1.2.1 BN KR CNV BN 48 JL{d eIk
R te BN K e o [ P 27 B2 e Se 3 s ) rhon e £
RIEWE S, AR T 200 ~220 g, BEHLIE R 1
SERIR . 0.5 g+ L7153 75 il 5t e 9 I 948 g LR
B, 22 N I A E S 100 g o LT K A AU W
(3.0 mL « kg ") JBRIF, K A OUHR A 15 RIHR I 2 1%
R B H 21 % 2 (759 1 57 CNV BB, Sz TR
HITHCE 53 D IEALEE, SO (647 nm) BEAL AL S
JPH B [ 28 A0 25 P 19 O B 20 . WO S 8 Th &
360 mW, JEBE AR 100 wm, BEGIN A 0. 05 s.

1.2.2 FFA®ZE 705 TP MBOLES 1 /4.2
JA3 JA 4 FL5 JE6 JALT JAL8 S, Sk 6 HUK R
HEAT 4> 5 RIE S O, IS N 5 100 g« L1906 5K
B40.3 mL, AT FFA Ky . BN ) S 6 7K FFA
KIMG, AT B4 6 % & (Gintegrated optical density,
10D) i vH 55, B B41E

1.2.3 REFRARBSGE 00l 1 F.2 4.3 .4
JAN5 J6 JANT B8 JE R R R BALAE B 6 K
BN KB ROUIR IR R, A8 ] — Z B AR I IR 16 (diethyl-
procarbonate, DEPC) Ab # 1 1) 7% 1 7K b %, & T
40 g« L' ZEHE-0. 1 mol « L™' PBS-DEPC ¥+ [
JE 2 ho BRFEWORT MK L 3F B LR WS AL, i 4 C
RS . IRERALZL 5 wm JEREEESY) S, BT 50
C DEPC &b Bl i) 2 /K v e Jr, 95 1, B RE 46 37
CHEF 12 h Ja, 4 CHRAr, & M HE Be (0, e 4
G 2RI K S 24 A AWl 400 £ 3 T AL %2
CNV A= K15 B, 958 41 234K 2% J ¥ K Il NF-kB.
MCP-1 £ [1 3£ 35 & VEGF mRNA [ 3 1% v,
A CNV AR

1.2.4 NF-«B 5 MCP-1 M RIEHAUFEN £
W) F R 4 K s AR 23 B 30% H,0, 5 U
B 10 min, FELIT A U5 o 4 A A Wl 0 5 BB b ko
A5 min PATHURILBY PAE s R H LU R
D5 BRAR K 70 8 1 B A5 AT, 43 0 i I — Bt S Bt
KB MCP-1 2 38 BE P4 (1 2 700 R/ BRUHTK BT

NF-xB BTG BEHAR A 0 70) ,4 C IR W AEC &
o5, S0, B PR N B ~ 10 min) ; 75
K EBELY 10 s, K& H A7 H Ao
0.01 mmol * L™"[f) PBS BUAR— U0 &, 1 Ky B M Xt
W ARF B Ca BT R PE S B X . DDA A
Bl G BT 5 1 R 15 R BH P .. 400 i b B
T R REANIRERIE S D) b S A K CNV HAR
YA, SRR ) A () NF-kB 5 MCP-1 25 (1 &35 1 4
ReA 610D (AT &, B S 5K U1 A 13 10D {4
VEN BN PRA SR, HLEE CNV A2 K A 4l i
iR RV

1.2.5 VEGF BYJEAIZL 324 i O 7 o BB
4 DEPC /K KR 20 % 30% H,0, =75 10
min, KGR YR TERE; DR B3N 30 ¢ - L~ & AR
FEURTHAL 10 min 2 F% mRNA F B 10 g« L2 A
% 0.1 mol « L™' PBS-DEPC % i [f] 5 10 min; % 0
20 L TRALAS L, T 242 & 40 C TAAC 3 hs i
e VEGF SERZAT AR CHREN 2428 20 L, JRAT
AR SRR B, B E TP T 42 CHAL
18 h, A HEARK ) &0 30 B 10 34T 24405 ARC % 2,
BN s NI ], SRR R G 20 5, GVA K PES
FlE . B SR aE A yHE. HA
PR I 2% A8 WREAT 22 A AE g 1M IR Rk
CVRNBHE D) o AE R BHE X B . 400 £ 688 T, 18 B RF
AMRERELLY) A & ek CNV BRI YR, 5 6
KU1 ) VEGF mRNA FH P 35 €411 10D A8 347 I
B 005 5K Y A R-F 2 TOD {8 AE Ry BEAN b A 1 W ¢
i, M EE CNV A K K 40 M2 1 15 0

1.3 EG®SWEHEFELE NV Image-Pro Plus
5.1 BB R G % NF-kBMCP-1 25 (1235 (R BH P
#H  VEGF mRNA [FBH A B CNV [ A FFA K
gt B AoD {E) AT e =T,

1.4 it 08 W SPSS 13.0 et ik k4T
Gevh 2 A B, S0 MR AR AR 1) B s TR & £ 5 ROR,
ANTR) S T) st PN L PN 26 S 11 8 = R A 00 P B TR 3R T 2
I3, 1) 5 5 LE B S-N-K K 5. TR INF, 29 )t
NF-kB % 15 MCP-1.VEGF mRNA.CNV [fj#1.FFA
o A 25 J 0D (B HEATAH S50 7 -

2 %

2.1 XEEAEARE S CNV @2 K& FFA (I0D
B) 1R BN KRB D) A ml W, 1IE5 BN K
B A IO I ik 295 24 J2 21 2 8 AL 37 O, Dl i 1 AL T
W, Bruch JEEAEZL, /D& CNV JERL, 2 J5 CNV [ BUZE
WG N, A2 GEE S 8 JA T UL CNV JERK (B 1D, A
[ I 1) 55 CNV TR ) 22 S A il 22 L 39 H
P<0.05; WK 1D o FFA K45 BoR, &t E 5 mr
DU 066 BB DX /N R W 6 B BE 3 v 1 = 5501k
WHBI,2 Bk 6B H B, 2 )5 9% 6B TR
I O R K B, P N IR B D= 3-8/ A L)
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10D A 25 S 2 B, B I8 8] 48 10D 5232 37 34
@R D .

2.2 FEEAE R BE & NF-kB & 8. MCP-1
VEGF mRNA BIFRIEER  F 4l 2302448 2 5
7R, NF-wB S E/EGEE 1 A RIE, EERIE
T CNV U e 28 b 5 40 M 0 40 i A i %
KA, 2 5 RIK B W 2, 2 8 JA Nk ) e (]
2) ;10D Kl 45 58 o, Ykt 5 AN [A) i 7] 45 /8) NF-kB

EAREESBHGO R G0 P <0.05; W&
2) . B 1 MCP-1 25059 sk K IX, 2 Ja K ik
BT, B 8 IR IA B g (B 3,K 2) o R A
A Ky W 45 % B, VEGF mRNA () 31k E 247 T
CNV [P 22 M A 23 rh, m) L2 €8 1 B 1 3Rk ) B
N ) SE K 2% 3457 389 o, AN [) s ) IR 22 S 38 LA et
2 P<0.05; W 2) .

Figure 1 Changes of CNV after photocoagulation. A: At 1 week after photocoagulation, broken bruch membrane could be obviously seen, a small a-

mount of CNV formed: B: At 8 weeks after photocoagulation, CNV obvious formed YeEE)G CNV B840, A GHES 1 8, 1T W, Bruch At 24, /b

CNV JE G B: JGHE G 8 Ja, 7] WL HA WL ff) CNV T,

Figure 2 Expression of NF-kB in CNV. A: At 1 week after photocoagulation, NF-kB in CNV tissues weakly expressed and scattered; B: At 8 weeks af-
ter photocoagulation, NF-kB expression reached the peak NF-kB & [I4E CNV WL . A:GEEG 1 F, NF-kB 78 CNV 80P e i gy &5

B:GHE T 8 Ji, NF-kB ik ik 5] i bk

Figure 3 Expression of MCP-1 in CNV. A: At 1 week after photocoagulation, MCP-1 protein was weakly expressed; B: At 8 weeks after photocoagula-
tion, MCP-1 expression reached the peak MCP-1 A CNV Ik . ADGEES 1 8 MCP-1 S 5kys MUK R K B: JG#E )G 8 &, MCP-1 &1k
I3 e
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#1 A ERES CNV EiRF FFA TR
Table 1 Changes of CNV area and FFA (I0OD) at
different time points after photocoagulation

(X +s,n=6)

Time CNV area (S/ pm2) 10D

1 week 3981.42 +608.07 268.38 +61.91

2 weeks 4864.28 +146.80 " 557.88 +94.58 ¢
3 weeks 5381.77 +£170.64 * 663.30 £69.13 7
4 weeks 6122.99 +£202.08 * 718.12 +33.14

5 weeks 6631.10 +517.24 " 828.66 +40.75 "
6 weeks 7448.10 £423.42* 872.87 +64.63

7 weeks 9368.43 +435.50 906.57 £40.19

8 weeks 10 470.63 +353.90 ¢ 967.57 +33.78

Note: Compared with previous group, * P <0.05

#Fz2 A [EATE S NF-xB & H.MCP-1 #1 VEGF

mRNA BIFRIET L

Table 2 Changes of NF-kB, MCP-1, VEGF mRNA
expression at different time points after photocoagu-

lation (X +s,n=6)
Time NF-kB MCP-1 VEGF mRNA

1 week 14.50 = 3.47 11.96 + 4.87 16.72 = 4.22

2 weeks 31.48 + 8.37" 58.23 + 8.94~ 60.64 + 6.49"
3 weeks 55.21 £12.02* 100.04 +12.73 " 81.83 +13.15~
4 weeks 89.89 +£12.76* 130.09+ 4.71% 116.41 +11.42*
5 weeks 125.42 + 7.35"  180.02 £10.24 " 151.35 +12.63 "
6 weeks 174.57 + 9.03* 330.31+15.11* 212.92 +12.92*
7 weeks  215.26 +11.33* 390.51 +11.97* 322.01 + 9.88"

8 weeks

379.96 +12.66 "

421.88+ 9.13"

417.41 £18.66 "

Note: Compared with previous group, * P <0.05

2.3 HEMST B NF-«B EHERERHEN S CNV
M FL MCP-1.VEGF mRNA }2 FFA (I0D) 45 474
KYEDHT R, NF-xB A5 ER % 5= R %22
FIEAE (r=0.951.0.924.0.976.0. 824, %4 P <
0.05) .

3 it

NF-kB J& —/N % 3 A7 76 [ s R 7, Ay )iz
(I EW) 215 . 1986 4F, Sen I Baltimore 15 5C M B
R ELAN M AZ il B2 ) RS HE NF-kB, 8 e W] S g Bk
B AR EEIL R 58 7 kB J7 4] (GGGACTTTCC) %F
AT E AR T ER TP A0 i b R LT
THRAKSE p50/ RelA SEUE B AK, PR NF-kB. NF-
kB 11 45 G A7 AURT 2 52 22 P G e BB, 40 MK P NF-
kB/1kB EA W kB BRI 5 NF-B fif 2, 4k 1M
NF-«B #E A1 M k%, 15 T ¥R DA, 0 i 3 256 DR
Lk, IR IR N o NF-kB E 0 BHA % 10 5
IIRERI BN 1, |2 2 5V 2 6 NI S 5, W
AL IR 7 RN ) 2R 0K 45, B b P T RIAE T, LA R 4
R i 2 70 R D)7 G B 2 S I B R BT B
HI SR B, NF-kB 1] B8 X I8 7 e 2 A % 0 1
WAER T LA BRGNS NF-kB 16 97 25 14 T8 B
W2 5L I B ATV A 1 e B, R B IE s 5K B
NF-kB 76 B4 L5 B sl b ke 21 — e/, 9F et

SR B A I TR R P 6 R 0

NF-kB 3 & 8% 6 4015 551, Yoshida 25100 F0
Hammes 25 " 76 00 0 3 74 i 57 46 26 v AT 5 2 B
DART kg 0 D9 1, A7 2 A 1 A0 I I PN 2 5 A S A A Y
JEAE i AER AS T  NF-kB T 275 W0 190 58 7 K% )2
PR LT J2 10 15 5 4 i R0 P 7 40 B 1) 40 B A% b 3R
T o R AR R I R D A A R A U A DG T B B A
PEEE R CNV LR B R 2= EARSLK T BN K
B CNV A7 ef S0 6 Bk 5 B0 4% 1 8 40 i 55 %5
451, W S RPE A1 2 10 4 58RI ik 5% 58 2 23 11 a8l 1f S5k
o FATAE BN KRR BERALR D) b, SR N T
KUY NF-kB 55 [5 P4 R I 3G 3R 0K 5 47, 78 1E %
PRI I I | ik 245 58 20 2R 7 )L AN BEAS I 21 NF-kB (1)
FIE, M CNV L [ I P Bz 40 A o was 4 g 344
AR PR EE b R A S 2 i TR AU I A R 2 A 2R
A NF-kB [3RIK . B T 4045 X 1l ifiL 554030 NF-«B
FIRKEINAL, HEE OB 5 B0 R R ik
28 LA 23 b Y BT AR RS 52 RN, 512 T NF-kB )
FIERI M. 781 ~8 JAW NF-kB (1%KL 5 CNV i
LFFA (I0D) . VEGF mRNA £ 1FAH ¢, # 75 NF-«B
FECNV PR TEEEM. X a5 ER
UG, ARSI P, NF-«B KR 78 3 2L (8
AL R AN M R IE AN, AR IT R A e
g fg rp ek, FeATTHEN NF-«B A BEAN S T 1ML 9 %
AR E R A3 . B AR AR AR SR
B B, NF-kB [ SR A% 7 R F PDTC (NF-kB
AR IR AT LA BT AR i e R . IR R
ATHED , NF-xB A 1657 0 0 5537 25 145 J2 CNV 34t
T AT AT SEE A R IAEBOE S T /N R
CNV 1, Z KK T MCP-1 ) 375 K& NF-kB {135
1, 30 T CNV R Y.

NF-kB %F 18 41 M5 (1 72 Bl R 5 22 1), R
ANBEA 2 B JI L AEWE— D AK M T NF-«B, {H i& NF-
kB 0 T T 0 T T, VT 2 R o SO R
T H NF-kB. b4k, NF-kB 7 L S5 i 4 8 & A
B F VEGF 524k flk-1 331K, X VEGF 1] §e47 1F )
PWAVE R M), VEGE 55 A9 & % 5 [ NF-«B il
AP-1 [R5 A7 7. Shono 25 ™ fF 51 4iF 52 NF-kB
AT CALE AR AR 58 A= 1 T B, 1K HE— P AE ] T NF-
kB R ) R L T BT e . AEAR SR,
Al UL VEGF mRNA 8 E 3RIK 2407 T CNV s
M AN, HAE CNV KRR 8 W, 2R
Ik, Bi NF-kB AR [ 208 39 5 1M 39 5, — 35 19
FIEBIEMK (P <0.05) , Uil VEGF EHIRE T
AEIR N AL 5k, H NF-«B RIE R T2 1%
BRI . AN, NF-kB IE [f] ¥ 75 VEGF mRNA
#5%IKF, VEGF J ik K S fig 1 i NF-«B 45 4 fig
J1, SERME SR A R

MCP-1 52 2 501 55 A 20 B e 40 i & 4k IR 7, &
SRR A0 ML AR US4 M AT 4 0 L P R 4 i DA
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LRI € 25 b Rz i e BT e A B LT BT A IR 4
JH R0 4 2R 20 0 0 U 4 e 2R MCP-1 . 41 i 7 Bk
AR T NF-kB WAL B MCP-1 f(9 77 A 1m0
AWFFAUE S, MCP-1 FE2ELE CNV P8 2B M4 Y B 4
it J] L e €0 2% b Bz 4 B R 0 A B B 0k, 9 L
BE I R) RS 3 B . MCP-1 25 7 #E 40 B 7E CNV
A ISR, ARSI B [ F R CNV Hf 248
UESEE W40 M A7 76 T CNV RIFE5Trh 200, oy v 4 i
FEAERSIER FRAEKRN T35 T KR CNV
A RS AT o R Ik 400 I 0 4 74 1) 00 D) e 35 I
Fe Al B AE CNV A28, 5 MCP-1 (1R IA 38 N
—EXKFR. Shyy & PURHE, MCP-1 JEK 5 I 3
A X AT JUANMEF e 5 NF-B 454 38 7 2 AT [
Wtk NF-«B — EL3EAL, AT DL A2 45 5 0k e Y. 3
HOERRAL AN TkB BAf#; NF-xB 74200 T IkB Jo, 7l LA
SiRL B AL T, 51 MCP-1 JE PR e 5 o ABFST
g ]nl WL, e #E S 1 ~8 A MCP-1 3R 1A 5 NF-«B
BIFA .

Jo 25 P2V ST T DA A Ay 4 R IR0 I 3 5
TNEAESERYE CNV GG, DX HT NF-«B 7% A 45
AT SR A JCAE R “decoy” (— BEXUBE BT 55
MATIR) , I HbE “decoy” 5 YL 2] CNV HI0F b %
RN WAl e . FRA SR E0% 5 S 1 CNV 1
JE A . KB LL NF-kB 248 £ 1 “decoy” A& —
ANMRAT I V67 B A A (0 )7 1. Hara %52 1)
/B CNV B o g s v 5 N- S e 208, IR ]
LA NF-kB 346 AT CNV FE R .

BAZ NF-kB A] 0S5 28 A5 M 4i B A7~ i fh 1Al
T 0 R B B ARSI, X sl i I T
(2RI , 1 16 B I DR 1) 20K 7= ) X sk SR s NIF-
kB, AT JE A% P 1 26 0 R R0 A B RORE R
2 NF-kB 7E CNV 15 FR 4239 0, 7T g 46 CNV
AR RN R e TR EZE IR .
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