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Abstract

e AIM: To investigate the natural course and adverse
event of branch retinal vein occlusion (BRVO) rat model
induced by laser photochemical method.

e METHODS. Thirty SD ( Sprague Dawley) rats were
administrated Bangladesh via tail vein. Then 532nm laser
(80mW, 100um and 100ms) was performed on retinal

vein secondary bifurcation of bitamporal optic disk for 50
spots. Electroretinogram ( ERG ), fundus fluorescein
angiography ( FFA ), optical coherence tomography
(OCT) and fundus ( fluorescein) photograph were
appliedon1, 3, 5, 7, 10, 14 and 21d after BRVO model
constructed. Two rats were sacrificed, respectively, on
1, 5 and 21d after photocoagulation to carry on HE
(Hematoxylin - Eosin stain) and VEGF - o ( vascular
endothelial growth factor - a) immumohistochemical
staining.

¢ RESULTS: There were three rats died, three rats with
severe retinal detachment for excessive bleeding, one rat
with retinal sunken, and one rat with cataract. FFA and
fundus ( fluorescein ) photograph showed that the
successful BRVO rat model was 73% (22/30). It was
found that the near-end photocoagulation vein became
coarse, far - end became diminution on 1d and the
photocoagulation vein total recanalization was on 3-7d.
ERG showed the amplification of b wave ( dark -
adaptation 3. 0 response) decreased to 0. 694 +0. 042 of
control eyes and on 5-7d decreased to rock bottom about
0. 487 +0. 064 of control eyes. Then it increased all the
time to 0.708x0. 0465 of control eyes on 21d. OCT and HE
staining found that retinal ganglion cells and outer
nuclear layer became edema on 1d in vivo and in vitro. It
was observed that the thickness of retina on
photocoagulation vein (Oum or 250um) decreased from
5d and there were 3-4 layer cells in ONL on 21d. The
expression of VEGF-a at injured site were significantly
more than control eyes on 1d and there were no
significant difference on 5d; But the expression of VEGF-
o were slightly less than control eyes on 21d.

¢ CONCLUSION: Photochemical method was a feasible
method to establish BRVO rat model. The evolution and
development of the BRVO model could partly mimic
human BRVO phenomenon. At the same time, it should
be improved to increase the successful model rate.

e KEYWORDS: branch retinal vein occlusion;
photochemical method; natural course; adverse event;
vascular endothelial growth factor-o
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Fik EH 30 H SD(Sprague Dawley ) K B ki 5 7
JOPLLT 1min 5 ,532nm 0% (80mW , 100 wm , 100ms ) T4
SN PO S Ik — % 43 SR AT RO RO EE 50 s
57 BRVO 578, J351F 1.3.5.7.,10 .14 F1 21d A0 4> 00
PR ) i B[] ( electroretinogram, ERG) (¢GRI 1145
14 5% (fundus fluorescein angiography, FFA) FIAHT Y17 )2
4% (optical coherence tomography, OCT) , F 1.5 #l21d
A TA] S BEALALAE 2 HOR AT HE Ji BRI IS PN B A
A F—a( vascular endothelial growth factor—-a, VEGF-a)
ALY,

SR OUHEE 3 RT3 H ™ -5 300l M R
AR 1 U B R IR 1 L N R, FRA RTHR
JEE () B IR B BRVO K U EL 1 5% i 1) % 73%
(22/30) ,1d BF oAk, e om A8 4,3 ~ 7d SGEE I 5¢ 4
8 . ERG 750GHBE 1d J5 W5 Y 3. 0 S b R 2= IE
HHRMY 0. 694£0. 042 5,5 ~7d F [ B HAR AL IEH
R 0.487+0.064 £, ZJ5 Tt ETF,21d BT =91 IR{H
0. 708+0. 0465 1¥% ., OCT FI HE JFEY) A4 51 F 1 44 Fl g
PARIK ZBREE 1d A0 I 51 200 it J22 A 2 K i, 3 ~ 5d
K 2k HLIOG G B A 00 R0 BRI 250 um A JZE T 1R
FATARM B 21d SMZJRAZH R 3 ~ 4 JRAML, il
b & BLBOCCEER AL VEGF—a 55 1d Fih /K ¥R TG BE
L 5% 5d OGEEAL VEGF-a KA JC W] i 22 5, 21d DB
Ab VEGF-a FIRMEAR T OGEERT

1% WO EEHIAE BRVO BERLUE —Fh ) 52 0] 47 19 7
125, P 1) T8 A8 A J T LA 3 AR UK BRVO 1Y
T [R5 ) AR B LA SO G BE AR DG T &
B2 AP A Tt — 2D i Iy s

SRR ML 3 S IR BHLZE b4 1 5 [ AR s N R
FF AN A KT -a
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(1

A0 I 5 7 Jhk BHL 2E ( retinal vein ocelusion, RVO) 21X
YT DR 14 A0 10 J55 i A5 722 ) I 26 A, 4% I B 2
TR A AN B AT LA 43 A 40 R 18 43 57 # ok B 2E ( branch retinal
vein occlusion, BRVO) F1 41 B B 5y 5 ik BH. 2€ ( central
retinal vein occlusion, CRVO) , BT CRVO kK&, IGIT
IR R 28 AR YT RORAS B35 51 BRVO 193697 I
B & 45 v, T 5097 B A5G BRVO A KGR 7 i
St B AT DV SR T TS 22 09 AT BB 23 7™ 5 el AL 1)
D 2 AW B DAL K SO e 55 38 R T
Jeh 3R E I A UFSE R, BRVO R R IL S T
CRVO" , FrLIMIEE ALY BRVO K RURE I I ifF — 25 A
FEPRIAHE JEE B AR AL Tl R4 SR 97 S A i 13 e
FNEEMEM, XT BRVO A, B 58 35 22 W B )5 v
HNEET TR DR RS K S R L ol S 4 O vk R A R
T HAM R 425 ™ EH A R b 5 DL B ZE 7k
AR AR R R e R AR AT I . 34O, B A O HL
AR Dt T HI/E BRVO B8 5 H 2 A
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FHBO G R AR 5 7= A i A0, B € 1l 45, B AR
Ty AN/ B R B T AL SR (R IR TE S
AT RE R AN A HiE , R B OC TR R34 DL S B Al
S v 2E PR AIE 9% /L AR S Sk 4 R I e 2 B
(electroretinogram, ERG) Lo 2R IR IS I 4 15 52 (fundus
fluorescein angiography, FFA) IRJEZ MR M LHEH
i ( optical coherence tomography, OCT)  HE g B YL 0
VEGF-a S 4142 (6 %) BRVO A5 35 B i 17 Ji F AR 56
BL K AT B & AR PR B R TR E

1 MEFFE

1.1 #F 8

1.1.1 Lzh# R AUAE M SD KB 30 H IR it
200 ~250g, A BRI 3K 55 DU ZE B K 2= 3l SE i v (8
YIVEaT Ik : 20142701388 ), T A K R 3 1 78 T 23C +
3°C,18JE 60% +5% ,12h (%) /12h (K5 By B A |
HEEHEK, SEE0 TR A 2 S BT Sl B AN R IS AR ML
HIEBR A BRUOBLHR i 6 A K IR S S0, sh# S 4 A 2%
TR FEZ B SRl

112 RBRAFRFEEZE  FEH . S Indrersnih
(AR SRk ) A BR 2 71,201611201 ) , )R B EE 2 4
(Merck , FH[E ) , HAR BT S CEARE 255,25k
RENESW ()N A = 1B 246 254 B2 F] L 151001 ),
VEGF-a /N EUBA 58 B HT 14 ( Abcam, 35 [H | ab1316) , £
ﬁ%;?jﬁﬁg‘%([’umdise,%lﬂ) RS BRAR S AH T8 W E A
5 4L ( Optoprobe, dt 7t B & ), BRI 2¢O 1& &2 W& &%
(HRAplus 11, 78 [ i 75 68 ), 4> 40 B A0 0 JE A ] A
(ROLAND, 8 [ ) , & 7t i 2 ¥ K ¥t 42 ( VISION
ONE, &) , 624 W5 (Olympus—BX41, HAS)

1.2 ik

1.2.1 BRI P 2T AN AR Ak B ER K T R R
He B 50mg/mL, 28 0. 22 wm TG 1 U8 PR 38, 4°C ke G AR
1o AR ASZEHR | 22 IR A IE 5 X HRAR 1% G 240
3mg/kg F1 100% HHRHT 0.5 ~ 0. 8mL/kg M 11 1 5 R %,
A IR TN R e AR R e 70 I R e IOk v A ol s &1
50mg/kg, 1min F5 7 4721906 35 25 00 90 5 i ik i ik 7
PR fioh = TRIBE . S BCBE T O 2R A 55— A 00 ) OB e ik
F 1 AL AT 532nm WOGOLEE , JGEERE I 80mW , DL
/N 100 wm , FFEERTE] 100ms , B 5 6EE 50 5 (Se6EE 25
11,30s Ja FOBEE25 M) . 50 AU, B MEOREE I 4 AR
SRR A5

1. 2.2 MR

1.2.2.1 ERG ¥ i el A BEAS A TG BERT (0d ) F1G
BEJEH1.3.5.7.10 14 F121d FEEE 12 R K EUS (77
), FEME R e AR P A8 S0 96 2= B v bR vfE AL
B0 SEG I H A FE B e AR FRAR E S I, K& N 0. 01 L
N, 8 N 3.0 SN, 7 3% HLA Ops BN, BAE B 3.0 &2
N, Fliker F2V , A mEIE Ry 3. 0 SR T 3820 0 4k 4
FLRR A 43 R A0 B %) 255 75 T RE , 1T LA S oz 400 o I 1) 5%
TRIRE , PRS2 50 FRATT SR 38 B 3. 0 SR Ge it o0 i R
MR AR T e, Hrh ST HEAn R B N 3. 0 SN b i
IR (N353 380 308 e ) o LI 5 ) R b J0t g s (O 38
B I8 B e KRR A BT )

1.2.2.2 FFA JORHEMME &% TOLRES 1.3.7,
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E1 AERESEEN 3.0 RE  A:b BRI B b I,

10 .14 F121d BREER B 6 HUs (J5 kRl SEiE, FLutk R iz
B L 10% 966 RGN (2mL/ kg ) 16 i T8 5, 91 4% 4 2
RO TR IR AR, DAL RO Bk ks
PEATDENCE AN AL 35 52 AG A, WL IR JES 0 o s e fok oL 2 |
A 2 28 7 DA B 4 49 0 35 P 1 4

1.2.2. 3R (F¢) BB OCT  HRJE (%¢%) I A
OCT i TOGHES %5 1.3.5.7 .10 .14 1 21d BRI K B 12
RS (Frik[EET) , FE0 R R Al , DL RO e BE 5
HLOH#ETT OCT WSS, 25 FRAT IR IS HA R, 76 40 4% X Bl AN
WO BRI A X 3k I ER AR RS O A AL I 5 2 5 AT R R bk i
1% FEHE M (Sml/ k) HEATHRIEDEOLR FAG A, UL HR
JECA o R K BHLZE 1 0 . AR OCT 1l 52 3K {4 ( optoprobe
version 2. 0) , & H 47 BH % i ik S H M 250 pum &b 49
AR 45 2R

1.2.2. 4 HEfREBH B J6EE1 .5 .21d 5, BB ) bl
B 2 HOR R, R BRI G |, B9 A0 B 22D =0
HETE 4% WS 200mL, 37 RPHCH S0 R BR - ] 88 TR 10 3
], i A& A R ER [ 2 YR T 18132 24h (4C) , 8 B AR 4
FAAIEE 42 RS 00 22 0 R 7 TR K A RV A i e B,
FrRic s 5 5k 4um Y14, HE #5468 62 B0 0
52 GEi IR R BSEAMZ 2 20 B2 B B e 2271 A ) 2
1.2.2.5 VEGF-a ALK 1.5 21d F, TEA
FF ) AR IR 2 K 4pum VIH . ZHR B S AR - ke
FRENHT R A& B2 Smin (B P K Smin, B HIS, &K
5min) ,3% H, 0, K i PI IR I A AL ZU i 10min, 5% BSA %
TREA 20, /N 7 BEHTIR VEGF - (1:200) 4°C 17 & 1
&, PBS PE¥ 3x5min, AP/ ZH0(1:500) EiRFHE
2h,DAB %8 Smin, J3 ARG 2 L 40 HIA% 15min, 7853 0P,
BAEETRS K , R E , h M IR E A 2 R TR
e T UL AR (UL,

Biit2E 43T R FH SPSS19. 0 BT S22 4047, 11
PR xks FoR . ANEIBFE] S ST 50 ok FH B
DN ) 7 22 0 BT, 45 Bf ] 22 5 0 R R 1L A R
LSD— K56, K B0 /K ESE A a=0. 05,
2R
2.1 ERER AR 30 H SD KR, Hhiots
FET-3 H RAFETFHCEES 1 ~2h, 3 FL00 0 J R JS 1
R T R BB RS A I 5 1 O B B T R 1
I AR, FFA IR (26 ) UL 3 BRVO KRR
RUEBI LTI %R 73% (22/30)

2.2 ERG ME WK 1 iR, JGEE R RGN 3. 0 SN b
PRIRMEIR R IE W IR 1Y 0. 694 0. 042 £%,5 ~7d T 5 & ik

If
o
N
w
o
~

10 14 21
t(d)

SAHIER IR 0. 487 £0. 064 15, 2 J5 I 46 1, 21d |
T+ ZE WA IE R 0. 708 £0. 0465 1%, TKGIE N 3. 0 KL b I
IR (AT Sd — FLEES , 20 M IEH IR 1. 068+0. 031 %,
HIG AR, B2 21d B AR & 1E 37K F-
2.3 FFAZE FFA RIOCEES A DB ZE, 1d B
Uit AR, 70 v A 2, S BRE AL SR T 1 5 3 Bl A O R R
38 [ B TV T DX 4N 50 BB IS A DR N G, R
A G RE LA Y 3 SR AR A, — B Sd BBE LA it 5E 4
P38, LR I & AR e 2 B ] Ry 5 ~ 7d IS I - 1 B
fE(E2) .,
2.4 RIE (Z55%) B OCT T HRJE (¥9Ok) B IRL
SRR H FFA A2, OCT & BLOGEE 1d J5 40 R JIE =5 41
M2, WARIZFISMZZ KM, A5 H BRVO KA R
UL D0 8 5, 0l A AR B — R RRFE ZE AL, 3 ~ Sd K ik
D[RR BRVO A # I9 FBE K L B3 250 wm A2 FF 4R
JHT-AR 3 21d B BRVO AbSMZ 2 AR EL 2=k, 145
148 DX 3 R 2 453473 1ML/ 250 pum 490 190 8 8 4K JBE 5 T i
Jo 1d KGR 3 ~ 5d W0 9 5 EE B F 4 9 20 %5 . BRVO Ab
P 55 L BE 132, 3 +11. 28 wm ; BRVO F 1 250 wm #4194 i
JELJE 145. 4+18. 36 pm, Z Ja i ifasE , WWE 3,
2.5 HE fRIEEE  HE WY A ZILEE 1d P Bpf 225
02 AP IR 2 7 B K, N AZ 2 RN AMZ 2B R K
Jifr o D P A0 DX P 25 ) P 2L, M2 RN A% 2 2 1l
BHSFERA, Sd BB G HOE S 2 I 1R A5 3, [R)
7 40 B2 A s /D, 21 s 00 ) S A A )2 B 3 AR T Y
P 3 ~4 JZA0M, YRR TC I S AR Ak, i 27 40 i 2 R
%o RFEE i 5006 7 22 500, A1 & BLAMZZ 4 2
BCAEAN ] L B JR] S 22 A St B X (F=78.1,P=
0. 003 ) 5 /A [v] Fsf 5] A5 10 9 J65 /A2 )2 & o )2 80 /N 1 G
HIAL I A 2 A 2 B it (18.5+1.2 J2) , Z R A 5
Hop & (1., =5.409, P, <0.01;1,, . =14.14,
Py, ,<0.0151,,, ,,,=18.86,P,, ,,<0.01) , #4275 40l
B BEAEAS [ OL I B[] 5 22 A 2 B L (F=96. 1,
P=0.002) , A [R] XL A [F 85 490 X BB ot £ 47 440 e 285 135 359 /N
T 1E X IR AL D S b 22 9 4H B %% BE (0d, 1000 = 120
A/mm*) |, 22 I E G F T L (1,010 =3-789, Pyyo1a <
0.01;t,,,..,=5.057,P,, ,<0.01;1, ,,=5.309,P, , <
0.01),WE 4,
2.6 REAKKMET A AR VEGF-a EERIK
TR R 22T AR )2 AR JZ A SRR LA B A o
SN2 AN SO B PO CEER A A X e 22715 i 2
FINFEEEAL VEGF —a 1d B FR A 35 /5 5d SEE4L VEGF -«
803



EfRIRRIZRE 208F58 H£18% FE5H
B915.029-82245172 85263940

http://ies. ijo. cn
BB 5{578:1J0. 2000@163. com

5

<A

-

> WmpE

200
160

120t

2403 A0 AL 199 58 J5E 1 (i m)

80f

0 1 3 5 7 10 14 21
t(d)

d N

E

3 ‘ - : q

' J ‘ ' "k 4 |
Ak ‘E; 4 il : )

HHEMME SRR A:1d;B:3d;C:5d;D:7d;E:10d;F:14d;G:21d,

2 : & ¥
s GRS L
N
o .
2
H

80

1493250 1w mAb B 99 5 (1 m)
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3 MRE(KX)HEMOCTER A MRIKEE;B. IRIKUWEE;C.oCT MAIE; D. BRVO Ab R W I JE FE 484k ; . BRVO #i ]

250 wm A R EE AR

FEIRACT-FCEERTAI L ;21 d SEEEAL VEGF - Z3AB MK T
JCEERT(ES5) .
3 1t

AHFFE RN F T BRVO KA 5 i FFA HRJE
(%) IR B OCT R IIESE T BRVO K RS AY i A
WYy, FRARGE T BRVO B8 R B 504 DL K BH 28
I35 S FR R O, i R oL 28 I 5 P30 L2 R 45 4 400 1) I I
TEVE X 28 A R B[R] s 76 (AR B (AR 7K S RS T 0L D)
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AR A J2= R A S JEE A Ak, e BT i BEL 28 I A Ak 4L IR
ISR 7K 3 i i 2 T A ) S SRR 240 M2 R A 4 B o A
AR T AR, ELAZ R MR B4 DX H 2 1 A [T A9 DX e, []
SR Y (0 % T VEGF — o 7640 190 155 5 ok BHL 96 2 J5
JEL IS 18] PN SE Od I 5 T 8 R B — g, XLk
PR 504 T AT BRVO K BRUBE TR £ 1t 77— e o 32
MR

BRVO #EAIAH S 7R g s EAT AR 2 221K, A AT
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B4 HE s

L R S R AR TR TE R W
g & o iy ]

0d
5 VEGF-a ®REALLEEMARIE(x400),

Y o -

AR I A — R BN vk (AR T R AR A R AR
B3z Y . 1987 4 Nanda %55 1 26 R GOGAT
SR da AL LTIV ) % BRVO BERY SX Fh 7 B Bk a1k
S, e R O M SR i U SO B RE B 184 DY B
YL, 5| K ' R IX 3 A P R A0 B S A /N % 6
BRSNS BT R BRI —
EFEE R A) A, (1) S5 I 45 007 B 0 ML R/ A e 8, TR
BEPE T A DO J5E O K BF — A 43 AL | SXREIRD T OB i
P g A R B AR M I R 5 R e  T AH X A 4 1)
A3 SIS AR T L9 R DR 1 R M R P E R A
JEHE 50 5 2 5 B0 A AN RN M 45 ] FE O I BB A 05
(2) YeBESE R PR, RZ A5 1 i i, KD 25340
IR AR PR A 5 A 0P AR I, FRATTR) o Iz &1
FE K B, Lmin J5 73 HCAE PR 25 00 00 i Bk 1k 47 e ol e
25 pi e A, I 45 a4 A PR L AR 4 30s 22 AT AR
JEBOEEEE S Z 50 455 (3) #RE AN B R R v, AL 0
VR SRR RUIR IR A 5%, F A BA B9 TC 5 R DMV A 48

X THAb s 4 BRVO K BB [ P 4 2 A 4
i EE—E DR A PR S B ARSI R
532nm O (80mW ,200ms, 100 wm ) i 3 il /5 H 1 00 19 i

C 1500

E

£ 1000

z

- a

%) —_— a a

o

x 500} -
0 1 1

od 1d 5d 21d

R A AN HE G @ IRIZ5 R (x400) 5 B AMZZAIMUZBL AL ; C AT 20 R EE 5 P<0. 05 vs 0d,

B3 S H K BH ZE AR BRLK LASE R ) £ Bl B A
M (1) By ik g o, mr DAL s il s (2) i ik S
Bt AE  BHZE HARFR KT 00 0] s BRI E — ] 455 (3) & B
AN RSN AE XD B (1) JGEEE KERAE T R4 N
20% ~30% , HEER R & 2tk B VL it 32 A4S R, 7T BE 5 ' T
BB T B OB R E A OG; (2) AR ALK AR 4
BRVO A& Az (4 JE Rl 52 95 A f 6 L R W] B BRVO SR
FUTE 3 ~5d &4 A v, I HERsE A A KA i
i, P B () B A (3) A9 BRVO 21 2 — il K
WHFEREG S | K B IR0 0L O e, R4 i 1) 5 R, A FE S
LA K, AR HR A A 1 47 BEL 25 S 17, iy LA 3
oAb 2 i i AR RS T 45 0 HUR BERAUL 0% B9
s (4) I BR L% FIISOEIRYT BRVO, A I8 2k 1L Fir
S EBREAK i DL B 7 R B TR AT X B O AR
BRVO BLHY 5 AN B HEBR OE A B XF T BRVO IR Y7 1E
FHU S TRV, 380 A BRI A 25 S S5ORA IO A7 B8 40 O i 4/ A%
R R S0 SR 2 S W — e

HHT, & F BRVO A7 ik dEH A B, LA A
BRI NPT VEGF —a FIVE K2 R ZAE A Y, Hoh A
Pi VEGF-o 225 WIRCR B % HLRIVE A (B R WAg 3
Iy BE T VEGF—a LAR , BAR B BEK I A3 2B il 1,
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(LA 0 ) G A Sl RE R0 A A B A, ELJCHE T IX s %
AR 53 ANEAT 4y B X VEGF - IR YT
AN, I, 5T VEGF —a WGP R S 2 M AR A
K FRATTX BRVO BALHEAT VEGF - Sl AL (2
KB, WOE G HE B ZE R K AL P A K VEGF -« (HJ2
RS2 I E) 20 L BT, AR 2 1 ~ 3d, 3 015 Jbk BHL 28
Kb VEGF—o ST I A7 T F28 AR R, 30 ek T Ji 00 7 B 28 o7
ST AT PAPAR S LA 0o 5 i AR S T 2 AN Y, 3 AT
it VEGF-a M ZIIREA X, 25 T WA S8 R U
o7 RS I BB AR IR g S 2 o BT AR AT A s 43
BRVO 4 {1 HIHT VEGF - BCRAME T BB 2y T3 A 15
KR ZE A I RIS AT T e BROE G BE Dk 5d
Ja DR EESMZ IR TN A RS2 2 A 87 A U A AR 1)
NREEHZETL . FRATIN A X v] RE s 15 i Ik BHL 26 175 5 i B0y
VEGF—a it 38 730 5%, i ik BHL 28 5 200 240 g dfe I, dfe S el
o 20 R e AL KL, A LK i 8 5 VEGF —a0 7035,
AL IS MAZ 2 RN AZJZ AT BE s T T VEGF - MRS
V5T, 2 IRAH AR A 33 A 5 SO I I = v 22 A 13 1)
FRAFER T Hh B, F DA XS TR I ) B Y K A A
A,

25 B RATHT T BRVO KBRS HE N7 i A2 b i 45
[RJEE, X BRVO B R i LS LIRS SRl % BRVO F) %
JEGI AR Koy LRI EAT 1 R, FRATIA A LA 1 i A
BRVO KRS — R S mT A7 (9 75 3, Hopo i 38028 i e
A RIER P BAU AR BRVO B ERRE [ s ply 7 3 A i 2 o6
BAR LA S OO BRI I KA 2 | TE L PRl I b A ot
— AT, T AR E M A K Y BRVO A
RS SR AR R A
S 3k
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