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¢ [Abstract] Objective To investigate the photobiological effects of micropulsed
® subthreshold 810 nm diode laser photocoagulation on retinal structure and cell factor se-
: /"531ﬁ5=|“]%1 5_%“%’%—@ﬁm ; cretion under retinal pigment epithelial cells of chinchilla rabbits. Metheds Micro-
S (,ﬁm ggéiz §984) é{fﬁ)JD #t AT R . bulsed subthreshold 810 nm diode laser photocoagulated retina of chinchilla rabbits. By
3 ;‘Eg; 1'&'4;%3;0( VM‘}‘;J]::IJI:X %Z(}jiz i, . fluorescein angiography (FFA) , HE staining of retina, the changes of morphology and
FETE RS2 R R DG R 22, ) vascular of retina were observed at 1 day,3 days,7 days, 14 days after photocoagula-
o MR RIME T, 4 FNREH L tion. The expression changes of vascular endothelial growth factor (VEGF) , pigment ep-
+ BIRLIE & 4, E-mail: songyan- ¢ ithelium-derived factor (PEDF) ,basic fibroblast growth factor (b-FGF) in retina were
’ ping@ medmail. com. en * observed by immunofluorescence. The mRNA expression changes of VEGF, PEDF, b-
? Received date: Aug 10,2013 * FGF were analyzed in retinal tissue homogenates by RT-PCR. Results After photoco-
+ Accepted date: Sep 19,2013 . s . .
: Foundation item: National Natural agulation, FFA examination showed no vascular fluorescence leakage; Retinal tissue sec-
: tions stained with HE showed retina structure was in order generally; Immunofluores-
* cence showed that after laser photocoagulation, the expression of VEGF and PEDF were
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, enhanced significantly in rods or cones cell layer and retinal pigment epithelial layer;b-

FGF was also expressed in nerve fiber layer and ganglion cell layer. RT-PCR results
showed that after laser photocoagulation the mRNA content of three cytokines in-
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tire Army of Clinical College of Wuhan J creased. PEDF mRNA expression increased to the maximum at 1 day after photocoagu-
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* General Hospital of Guangzhou Military * lation (3.748 +0.890) , followed by that at 3 days, which both had significantly differ-

® Region, Wuhan 430070, Hubei Pro- ° €nce compared with the other time points (all P <0. 05) . b-FGF mRNA expression in-

$ vince, China ¢ creased to the maximum at 1 day after photocoagulation (1.578 +0.299) , but for each
¢ Responsible author: SONG Yan- ° time point, the difference was not statistically significant (all P >0.05) . VEGF mRNA ex-
' Ping, L-mail: songyanping @ medmail. ? pression increased to the maximum at 3 days after photocoagulation (2.301 +0. 378),

*

com. ¢n *

S et 0006000000060 evoeinenns Which had significantly difference compared with other time points (all P <0.05). At 14
days after photocoagulation, the increased amplitude of three cytokines was near to each other (1.283 +0.310,1. 662 +
0.409,1.310 +0. 184) . Conelusion Micropulsed subthreshold 810 nm diode laser can stimulate normal RPE cells in vivo
to secrete VEGF, PEDF, b-FGF in perfect union with no damage on retinal structure.

[Rec Adv Ophthalmol,2014,34 (1) :5-9]
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[X82IR] DOk P SO LR 3R E R A0 1 s A P B AEAC TR s (3R B R D PR Bl e 2 4 40 74 PR 1
UEZE] B SO RO e BO6 BN e BExS € 38 St 19 15 T8 25 45 Ky LUK AL 9 ¢4 35 F B2 40 i Cretinal pigment epithelial

cells, RPE) 70 i L PN 1 A58 o F55% SVl 810 nm POGBIE T 6Bt R RPN, J6#E)5 1 d.3 d.7 d 14 d 70 54T IR 52

eI &R (luorescein angiography, FFA) FIZA 2] 7 A W5 40 00 5 &5 b 75 A0 5 608 ¢ 6B A UL S 40 W9 5L A5 Py 7 2 K TR -

(vascular endothelial growth factor, VEGF) . & % b &7 Y5 P K ¥ (pigment epithelium-derived factor, PEDF) i 14 i £F 4 40 a7 K [X
F (basic fibroblast growth factor, b-FGI) [FjZ8 1A 75 ;s RT-PCR A&l 41 P i 21 232 2 1 VEGF mRNA . PEDF mRNA.b-FGF mRNA
MRIETN. R JahtE FFA AR WO R BN L2 &2 EEAR G S 9K W, b#ES VEGF.PEDF £ 31
)2 S RPE JZ 2K B0 b-FGF ML 42 AT 2 g R k. RT-PCR R, Ot 5 3 B4l a1 F mRNA £33
%, HE5 1 d PEDF mRNA 3. 748 £0.890) ik fw 1,3 d I, AR Al bR 22 R 3 A Givl X (39240 P <0.05) ; b-
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FGF mRNA J6#E/5 1 d (1.578 £0.299) 1 i i W &, 400 45 LAt ik [ a5 bL 4 22 S B R e vk 2 L (92 P >0.05) s 65 3 d
VEGF mRNA (2.301 +0.378) ik 5 i, L HoAl I 8] 51 BUEZE R 3947 e 27 R S0 (B0 P <0.05) o SN 14 d,3 Fhan s A5

Fh i EEAHIE (1,283 £0.310.1.662 £0.409.1.310 £0. 184) . £5iE
Y BRI 2 I8 230 3 P4l B IR, HL AR 99 20 2R 45 A TE 45405

[ERELEHE,2014,34 (1) :59]
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JIE L IR P iR AR D16 IR A5 5 I 0T 30 I e i
BRI, IR KOG IRYT /& H T FEW Tk —.
R e O6 28 WO AU IS 2G 7 I H
1, L 75 B DR R 190 I 21 5 B 4 A0 T IR 2 7R
A& B I N I R DR TR R AR R T R
IXRG T A BRIBOCIR T 23 51 kS B A0 Y A5 475
BR A1) T SN £ B DX 5 R B AR OR IR %
FH R B N 6 RE, JIOGRETR H O e 2 b
T B (AR5 KA BLR AR I8 BR T ROR
P I ISP 57 400 D I 45 0 B 3 B /s o 810 nm P0G 5 1B 1
Ao, FEAEH TP B 5 b (retinal pigment
epithelium, RPE) )22, R HITHOVK i B0 2, 1 38 50 1) 2
BT UEATBIE FOGEE. HETAT LR B, BE T 3k
810 nm 2 T AR WOG W K TR T B SR W B B K
i 3 e P B M % MR R i A 70 % qE i
FYHLEIIR e WA . H ATHEN, BN kb 810
nm OGN IEFEVEVE ] AL IR RPE 2, Sl 6 4
VAT RN R RPE £ 78, 38 5 JL A g Th €, I e ik
3 WA 9 DR 00t A Py e R K DR
(vascular endothelial growth factor, VEGF) R R AT
i 4 iy 7 K K] 7 (basic fibroblast growth factor, b-
FCP) i3 bR IR YE R T (pigment epithelium-derived
factor, PEDF) &5, ff (i 1L 45 7 K X 7 5 B i 45 7F KA
IR B, 0T AR LA PR T B o A R
it i Ty ik, 325 096 7 IR G o 65 s i H g Y. AR
W FRATT ALKl 810 nm WO 18 {6 5T (4
YA R 25 S5 H 152 LK BOG S RPE 41 ik
i543 W VEGF.PEGFb-FGF 1254k, 3E 25 W 1)
BT BOIR T AE L .

1 #MR57HE

1.1 ##

1.1.1 KIzh4) R R 12 H 24 IR, 1%
2.5 ~3.0 kg, WEREA R, f ) PN 42 XG0 Be B
B Sz e B AL, S5 R SRR AT A R R A A 44
EH o

1.1.2 FEMESKA 810 nm F FIABOL 2
(IRIDEX 72> #]) « R i % 6 1& 521X (Heidelberg 23
FD s /AN PUR VEGE B 58 [ HT4K (Abeam A #)) /)
BB PEDF 50 BEHTUAR (Abeam 2 7)) /NPT A
b-FGF A58 AR (Abcam 23 7)) 926 (Cy3) brid F
PR TG G 48 2E 4 TR BRA | Pk
6V KB B 7 (Southernbiotech 2 &) « Trizol 3 (In-

PRI 810 nm O B St v 1 38K A VLY JBE RPE

vitrogen 2] eDNA Jx #5571 & (Fermentas
AT WSYBR Green %6 5E 72 PCR R 5 & (Fermen-
tas /Aﬁj) °

1.2 KWHZ*

1.2.1 #H¥Y5HE. HAER RERK A M EEFE
B O12 H Q4D HERE RN AL SR 8
HA6 ), x4l 4 2 @) . 100 g« L' KAEH
T 3.5 ml o kg ' G i vE SRR IR, 525 T R R
T RS R 5 5 TR A I T IR 035 MR A T 3 T BRI - 5K
56521 16 HR 7 IR F S 440 M AT, 20 4147 H 810
nm SR EOE, 2 Sanislo 2t T g K o B8 o
R A 7 745 2 1 i it 20 4002 1) R o B 1) S g
1) LR G 22 R (BT Bl ik o 2 S AR B30k ¥ 7 B DR o
TR K b 189 AR 5 5 3k U2 o SO 280 R 400
mV, JGHE 200 wm, I (8] CBE 70K S 06 1 s IS 1)
200 ms, T3 R 10% , BETF R0 AL K AT 6 1 20 21 4,
PSS AL AL TR L EE B 1 PD Ab bR 7 A7 R0 B O g,
R 500 55 . XFHELL 8 HR AN et . WO &S
1 .d3 d7 d 14 d BREE S AT HR IR 58 6 145 15 52 (fluo-
rescein angiography, FFA) K 7% . B 5 I8 BRI A B, %
HUIRER, HEAT T P Seg A R M2 B A I8 1R) A
53 M A 1 AT S50 A IR R PR 4 o

1.2.2 #MEALYIH HE 6 AN A%
FEU R ATHRER, 40 g o L~ 2 B L[] 52 , T K5 Hofs 32 it
K, T GE M, A, V)RR 4 wm, B0, G
K TIARFAL (HE) G i, th MW IR B B, Wi s
UL S IO I8 2 2R 5 A A, SR A A BT S

1.2.3 HWBRALY R %EZEKAEEN VEGF,
PEDF #1 b-FGF Ri& LM 41230 v i i, $ i
&5, (L =F Ay B B, 2 B — ol 8, J/h
AR VEGF 85 ik (1 : 50) . /NEL$T A PEDF
B PR (2 100D /NPT b-FGF 5177 [ 44
(1 :300) , 76 W5 &b 3% i % 6 (Cy3) #xid £ Pt/ B
IeG, A% 9%, B, 96 BB s RAE K4 .
1.2.4 T} E 2 RT-PCR #& M & VEGF.
PEDF #0 b-FGF B9 mRNA FRix K Trizol —57%
FEMUS RNA, AN WG EETHRG I RNA 120 F 5 ik
o FE M-MLV 15 % 5% i 38 77 &5 Ui B9 15 18 AT 10 %
SN A B — 4 ¢DNA . %8 SYBR Green 9¢ )%
FRR A & U @S 20 pl & N AR &, T ABI7900
G 7 PCR AT Y 14 [ Vo PCR VG A £
50 °C 2 min,95 °C 10 min fHH 1 K, B 95 C
30 s, 1B KFNZEMH 60 °C 30 s, fEHF 40 k. FrH 519
J¥ #4): VEGF L i 51 % 57 -CTACCTCCACCATGC-
CAAGT-3" , T 5% 5 -GCACTCCAGGCTTTCAT-
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CAT-3" ; PEDF L Ji# 51 % 57 -ATCACAGGCAAGC-
CCATCAA-3", T i 51 % 57 -GCTGGTTCAGGTGG-
TAGTCC-3" ; b-FGF L 51 % 57 -GTGCAAACCGT-
TACCTTGCT-3", F Wf 51 # 5’ -ACTGCCCAGT-
TCGTTTCAGT-3" ; ] % B-actin L5 51 % 57 -AGT-
GCGACGTGGACATCCG-3", T~ Uf 51 ¥ 57 -TG-
GCTCTAACAGTCCGCCTAG-3" o FFANFEA 4 i 2
3G UL SR M E R AR E . H AR mRNA
(R AR5 B AR Co (B (A ACD &

1.3 SHitF4AE A HEIEY MU £s £, KA
ANOVA Fll LSD-z £ 5. % SPSS 18.0 4t il # {4 4b
B, P<0.05 WESHGUFE L.

2 %

2.1 JEERIfE FFA #ELER Sl )G, FFA K
I B9 e B IR, 6l T B0 AT AS H E
BOEBEFEIE W9, B G 14 d 3 W% 6 Ik 59
(1.

2.2 NEBEIEUMBEERAERTE b N, EW
01 3% G A0 I 158 J2 TR 5 K 355 T 52 3%, RPE J2 3 82 0
Fe I S0 21 S 0 X I % 2 a6t A e B, (RO S 1
d, VLM RPE 2 Jey ke /N B KOs et s 3 d
RPE JZ T3 K HHE , Ja b /N A 58 T - 5 it I 14
o FRI A S A R M S IR (B 2D o

Figure 1 FFA results of rabbit’ s retina before and after photocoagulation. A: FFA before photocoagulation; B: FFA after photocoagulation instantly; C:
FFA at 14 days afier photocoagulation  YGEERT 7 R MRAL RIIE FFA KEEE 45 0 A GEBERT FFA; B:OGEEGEIZ] FFA; C:GHELG 14 d FFA

Figure 2 Changes of retinal tissue of rabbits (HE, x400) . A: One day after photocoagulation; B: Three days after photocoagulation; C: Seven days af-
ter photocoagulation; D: Fourteen days afier photocoagulation S0 A R AR X LA 21 2 A (HE, x400) o A:JGHE) G 1 ds B: )GEES 3 d; C: G5

Ji7 d;D: Gl 14 d
2.3 KXEFIFYMIERN VEGF.PEDF.b-FGF H%
= W4 VEGF £ A 2T 4k )2 (nerve fiber layer,
NFL) 1541 Jfl )2 (ganglion cell layer, GC) « N AR 2
Ginner plexiform layer, IPL) « W #% )2 (inner nuclear
layer, INL) AR E (outer plexiform layer, OPL) )
HERIAT 40 0 )2 (rods or cones cell layer, RC) RPE )=
ik WK S VEGF 7F RC K& RPE 2 %A W
e, HOGERES 3 d Rk, DUGBEHRSY, bkt
Ja 14 d BEARWE IEE (B 3). xf 4 PEDF 1
NFL.GC.IPL.INL\RPE JZ3& ik ; LR 41 a Bk PEDF
{E RC & RPE =3k W] B 1ok, J6kt ) 1 d Rikix
9,3 d IR, UG B M#kes , (HOGEES 14 d J580806
JGBEHT R IE R 5 (K 4) o XF B b-FGF 7E RC.RPE
JRARIE S AREE b-FGF 7 NFL.GC 45 %,

HOGBEG 1 d IS5, M5 Bk ss, Jakts 14 d
FEARWEZIEH (K 5) .

Figure 3 Expression of VEGF in each retinal layer before and after
photocoagulation. A: Expression of VEGF in NFL, GC, IPL, INL,
OPL, RC and RPE layers in control group; B: Expression of VEGF in
RC and RPE layers enhanced obviously at 3 days alter photocoagula-
tion in experimental group JGHENT ST VEGE 7541 9 I % 2% ¥ &
iBo A: XL VEGF ££ NFL.GC.IPL.INL.OPL.RC.RPE %
i B SEYADERE3 d T VECF 7 RC J RPE B35 W] W358
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Figure 4 Expression of PEDF in retina before and after photocoagulation. A: Expression of PEDF in control group; B: Expression of PEDF at 1 day af-
ter photocoagulation in experimental group; C: Expression of PEDF at 3 days afier photocoagulation in experimental group JGHERT J&7 PEDF £E % M i
k. A:XF AL PEDF ik ; B: STRADERET 1 d PEDF K3k ; C: S290 41 HE)G 3 d PEDF 1% (x200)

Figure 5 Expression of b-FGF in each retinal layer before and after photocoagulation. A: Expression of b-FGF in RC and RPE layers in control group;
B: Expression of b-FGF in NFL and GC layers at 1 day after photocoagulation in experimental group; C: Expression of b-FGF at 7 days after photocoagu-
lation in experimental group JGHEERT T b-FGF EALM ML % 2 ik o Az XTHEAL b-FGF F RC.RPE 23K 1K; B: SER A6 HE G 1 d b-FGF ££

NFL.GC B H £k C: SEEADGHE)T 7 d b-FGF £iA

2.4 Yt FE VEGF.PEDF #1 b-FGF &) mRNA %
B KO CE S M B4 23 VEGF\PEDF #il
b-FGF mRNA K& %2, Horp VEGF mRNA #OG)5 3
d Rk e, 55 HoAd i IR) 5 LA 22 S 0 SRt 2F = X
UK P<0.05), 8065 7 d M 14 d FikB Wk 59
PEDF mRNA J6#t)5 1 d ik, 3 d IRz, 5 HAh
I AU ZE R A Gk B L (328 P <0.05),
W5 R IE B W 59 s b-FGF mRNA Y6kt o %15 104,
AZEAME S E 2 AR E G4 P >0.05) .
JeEEG 14 d 3 Tl B 87 () T e BEARIE GR D) .
#*1 XS VEGF mRNA.PEDF mRNA # b-
FGF mRNA 7T [E A 8] & 89 Rk T4

Table 1 Expression of VEGF, PEDF, b-FGF mR-
NA at different time points after laser photocoagula-
tion

Time VEGF mRNA PEDF mRNA b-FGF mRNA

1 day 1.520 £0.397 3.748 £0.890 1.578 £0.299

3 days 2.301 £0.378 2.978 £0.234 1.240 £0.128

7 days 1.567 +0.186 2.254 +0.280 1.263 +0. 041

14 days  1.283 +0.310 1.662 £0.409 1.310 +0. 184

3 it

B AL AE B TR R AR 22 R JER 95 3 [ F  BE 5
AR, R A A S T AR I 9 B U MR 1 G
ST PR3 UL I s A 5, T ML A R L SR AR K
U S5 R PR — il I S N (EL AW B 3 Al I 5
Rk S W A S5 PR SO, BRI 4, 5 R AL g
R RRAG EE R . AT SR B R A T

PR L SR R R A i A A K R S P A AR K IR 2
[ f -4 2 3 O i VEGF T b-FGF 782 il
KN R R B, 0 PEDF A8 §it i 8 4 K N
THhEH . fE/K N RPE A £ Mk BEIh RS, 045
THE N ) ST D - ik 4% 55 o i\ 400 o 6 3 R S TR 1)
BB AT Aty A Wik P 0 0 8 1) SO 4 R A1 T B AR B
I LUK £ i 2 B i [ 74 00 TR R BOR A
T, A ) RPE MIXF i 1k, TSI 5, 52 52 31 48
i~ BEAKIR 28 R 64k 2 DR 28 100 SR SBORs & A 14 5, 94y
WZ T LR T, 4 VEGF.PEDF Fil b-FGF 2510171,
TH 3 AT T O S B0 AT AR BT Sk ek 810
nm BHOGEEAEH T RPE J2, X A J2 40 28 10 9 i A0 oh
JE KA LS AR /N o ASHIF 5T 200 ik W5 e T
PR P OGO BERT )5 VEGF. PEDF. b-FGF ) 4% 4k,
PRI E T S0 640 0 L RPE 41 B 1% 06 25 4 2 3%
I, HE 2 S W I BT A I 9 1R ¥ T B A R 1
B

VEGF R %5 5 P J&7 41 i 1 38 B {2 22 40 i 73 24,
U0 40 L 05 T, 8 o T TS, B A AR B R
MmAEAEKANER . b-FCF J& T-AF £ 45 &/ KN 7K ik
7, BT VEGE 55 (1 42 2 40 B 20 24 1% 1
JHHO20V, R, Ozaki %5 P50 W b-FGF J& % 7 40
WA 55 2 IR (0 AR 6 5 AR 7S 40 [ 3. Wong 252052
50 25 FR B, SR B FS AA Y [R] I S VEGF 1 b-FGF
AT P B/ I K A TR, B R B, T
VEGF 5 b-FGF B /E A S HILIX R R . 1k
&N, b-FGF 1] S Miiller I 741 i 5 3 VEGF, JE{2
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A M3 5E 2. L ATST UL, b-FGF X VEGF
PrIRI R EEAE o AW WoR e EEE 1 d b-FGF JH i
W 5, VEGF fE 6%t G 3 d Jhm W &, iX 5 Hu
28 U PRI BIF I 8 SR 330, AR O 550 A4 I 5 PR 7
R, b-FGF AT REX; VEGF T RE i & 35 645 1 ) Al
FEVFEF . PEDF HATIE SEFRI Y79 H0 M IR 40 Hia
A & A E o 5 R IG5 R B, PEDF B A7
TR Ay AR B AT A I A KA P00

AHFFT RT-PCR 5 R 8oR, KBt fE 1 d.3 d.7 d.
14 d, =Fh 4 i mRNA £k ¥ T, Hrh PEDF.
b-FGF Y5 1 d Jhimi el 3%, VEGF Y6t )5 3 d T
R, X He &M K Ogata S [8) py sz s o8 1L
— 3. HEE 14 d =BT 09T s AR AL, U6
B (E T SO T B X RPE 41 g 43 94 40 i TR 7,
FEORFF (L A A KPR - 55 0 M A8 2 K DR 1R 9 AR
7, AT RE RS 3 TR BT T PR T 2 o A A .
AHFFE FEA KA A& W5 98 6 2B I, LA B 2
FRISHOE BERE I WL 't MR I 3806 58 A3 99 BE D) - HE
Yo 1 A0 10X B 25 2 5 ) A DAL B S 453 49 5 0 W SR P AR s
S WOCS BT B B 6k 2 4 nT 4T, 67T LUE
eI 53 7Y W8 T A OGAE FT B A

AWERAIDAUESE T B A Ak ek 810 nm 30k
XTI IS RPE )22 19 26 P 1 1 R0, A2 32 JC 73 90 41
PRI~ 3R 45 25 B DAL 1 oA~ 1T S R TR B3R 9T
0 0% T A= A A D ) T s 38 e i P 9050 12 R R
1003 » TG T 6 A Ge WO B IR PR VA T R I I A
PO TRIUL A5 A9 R 8 92 95 I L ot 5 M 0 1R ¥R
IR TR R
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