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ranibizumab i 3% 35 7K 5 7E 41 ranibizumab 5 7 d 47 3% 58 0k U #) AR B 58 2 5T B SRS B K REAR 4 0. 1 ml, SR
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PDR 3% 3b 3 A& 2 13- 5 ranibizumab §ij 537K VEGF Jfi & 4 B 5 (179. 4£136. 5) pg/ml, 3% 5544 i 15 St ranibizumab
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[ Abstract] Background Intraocular neovascularization is a primary cause of visual reduce in proliferative
diabetic retinopathy ( PDR), and intravitreal injection of ranibizumab is one of treating approachs. Researching the
mechanism of intravitreal injection of ranibizumab for PDR is a new target for the prevention and management of PDR.
Objective  This study was to determine the levels of vascular endothelial growth factor ( VEGF) and pigment
epithelium-derived factor ( PEDF ) in aqueous humor of PDR eyes before and after intravitreal injection of
ranibizumab.  Methods Self-controlled observational study was designed. Fifteen eyes of 15 PDR patients with type
2 diabetes mellitus were included in Fuzhou General Hospital of Nanjing Military Command from January to August
2014 ,and 1 eye combined with neovascular glaucoma and iris rubeosis. Aqueous samples of 0. 1 ml at each time were
collected before and 7 days after the injection of ranibizumab from all patients under the informed consent. The

changes of aqueous VEGF and PEDF concentrations were detected and analyzed by enzyme-linked immunosorbent
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assay. This study complied with Declaration of Helsinki and the protocol was approved by this hospital. ~ Results

The freeVEGF concentrations before and 7 days after intravitreal injection were (179.4+136.5) pg/ml and (27. 1%
23.5) pg/ml, respectively, showing a significant reduce after intravitreal injection of ranibizumab (1=4.172,P =
0.001). PEDF concentrations before and 7 days after intravitreal injection were (394. 0£237.2) pg/ml and (267. 7+
199.6) pg/ml,respectively, showing a significant reduce after intravitreal injection of ranibizumab (1=5.443 P =
0. 000) . Intraocular neovascularization vanished after intravitreal injection of ranibizumab and vitrectomy was carried
out at the seventh day after intravitreal injection.  Conclusions Free VEGF and PEDF levels in aqueous humor
appear to be significantly decreased after intravitreal injection of ranibizumab , and ocular neovascularization disappears

at same time,which avoids intraoperative bleeding during vitrectomy.
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1 A= OB DR 9 A0 ) 5 A% ( proliferative diabetic
retinopathy, PDR ) 1 B bR 9 Pk 8 B /K i ( diabetic
macular edema, DME ) J& # JK 5 B & ™ & 1) If & IF .
IML%& N 2 A K A F (vascular endothelial growth factor,
VEGF) & IfiL 48 A& B Y 3 24 ik 5, P il VEGF
JR T A I P R iR T R, BT R PDR AR
MW 0B BS & VEGEF & & W] W 7t 5, PDR R
VEGF KV B &0 FAM IR & 0 (% LA
H: [ 7 ( pigment epithelium derived factor, PEDF ) #% 4
TENZENG LA I €0, 3R | B A0 1) 2% 1 5 R i v 24k
Sy B O, S A0 M N i R T
Ranibizumab & £5 5 #1406 VEGF-A S 4 {4 S H 3 1
R fi 7= W 1 B 41 N RS VEGE B T8 BBk A B fEBH
1k VEGF & 5 HAH I /Y A= 90 AH Rz, 400 48T A= il & B
o BRIT BB VEGE 244 Bl il R 5 2 il 5
{H PDR 5 2 BB K J 7 5 ranibizumab i J5 MR P 5 K
20 PR A2 A B WF 5 s DL AR E . A BIFSE PDR AR A 3%
B4R i 132 5 ranibizumab Fij )5 57K VEGF #1 PEDF Jfi i
WAL

1 ARSH®

L1 —ser

L11 ARERELTR R A B AE X
ROV I MEE B BT, HA 2014 41 £ 8 ke
TR X AR M B PDR 2 15 4] 15 IR, Hh 55
Of9 R, 2 6 fi 6 H; B H ik 35 ~65 %, 1y
(53.7+9.0) % s BEARFIEATFR AL 1, BBt
BRI 1912 W7 4y 8 2 IR 1997 4 25 [ 85 bR Pb 23 %
WHO 5 #E ; PDR A IR AR £ I %€ 't 3% MRS I 3 3
FARMES I 2002 4 DR [ PR il R 7> 20 b5 fE . BEAE 6
A B AR N TE BT R A% 8L DL AR T
ranibizumab %, f B R UJ BR TR s, 5 HF AR R AR

5 M P OB A Pk (age-related macular degeneration,
AMD ) i B A A B 1 A8 S AU ) B e fk BHL 2 45
LA IO M kAR IR AR S8 A
Ji R TR B BURS BlBE i BB A AR TE . A5
FFG 7R B RN B 9T U7 4K it S XA
B B B2 7 AR B DL o it vl R SR R AR T AT T
flIa ST KRS I 2 2 A 1R 245

x1 BEEFER
R Moz IR)E

Fes dEH (%) BE(%) (mmHg) NVG NVI S AT
1 o35 6.1 16 = = VH,PRP
2 Hoo45 6.3 14 = = VH,PRP
3 552 7.1 12 = = VH,PRP
4 56 7.1 15 = = VH,PRP
5 & 63 8.9 13 - - VH,PRP,REM 7
6 4 49 8.6 16 = = VH,PRP
7 B 54 8.9 14 = = VH,PRP
8 o6 7.6 15 = = VH,PRP
9 565 7.3 25 + 4 VH,PRP
10 W 64 6.8 19 = = VH,PRP
11 i g 7% 17 = = VH,PRP
12 4% 58 9.9 15 = = VH,PRP
13 7 64 6.8 11 = = VH,PRP
14 4 44 5.5 14 = = VH,PRP
15 4 48 7.6 16 = = VH,PRP

TE - NVG 357 A= L8 4 75 DB IR NV 2 0 J5E 53 A= il % 5 VH : 3¢5 14 1) &1
A PRP: AL L BEAR

1.1.2  F3E K7 &I  Ranibizumab ( 7§ 4 .
Lucentis) ( 2€ [ Genentech /A ] ) ; A VEGF ELISA #;
IR & (B P AR YR F]) s A PEDF ELISA
o) & (b PG R AR W R A W) ) o ELX808 i b
(3£ [ BioTek 24 H]) .

1.2 7k
1.2.1 Ranibizumab [ 38R 0 01 AR JG A0 73
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SiAn 3 d, BE A RRY RS, & 4 ).
FARTETCHE S AT T #EAT , AR i1 LA T FE R 1 i HR
SR [ Eh R VA & PR IR AR 985 R L1 YK /5 min,
S 3 W BT UM 1 oml A R R 2
AN ZE IR T , DA G fild B PR AR B B A S B
BURM BB b7k 0.1 ml, Wi 824 B3 /K B9 TG B & 7 B
-80 CIRAF. 5 1 ml T I 5 45 AH % 1 18G i
BRSO N 25 9, 0B B Sk B Oy BT 306 4k,
HE2s I A% N 2530, B2 T A 4 A0 2R o o) o U S 2
10.05 ml ZIBELk . AT SRR 7 AL S 4.0 mm
Sab eF Y TR R v O o) B3 26 A s 0 AT, 4 i L DX DA Sk
v B, 22 1% 1 5 ranibizumab 0. 05 ml1(0.5 mg) , BUH 4
S I FG U5 85 A A 1 T 1 A, T T AR R R . R
Ja H R 2 AR B IR R B H 4 K ESE T d,
1.2.2  BrKbRAMIYEE  Ranibizumab [ 3 58 {4 6 13
SEARTG R ES G T d AT B ARYIEIRES A 1 ml 05
FH 1 1 2% 28 il T D7 B 7K 4% 0. 1 ml, ¥ |y [a] — 1z
A 250 B 58 B By K W 4R TE TG T A, SF B AF AR
-80 C it
1.2.3  p3/K VEGF I PEDF Ry 23 5% A
VEGF #l PEDF 3.0» ELISA {5 & kil f7 7k # VEGF |
PEDF V¢ & e BR300 6 00 P43 A, B S AR AS R il 2
fL, 2 BESCHR [ 6 ] 1Y 77 35 K 1 0 AE o 7 B 10 %, TiE
PRUE S TR . EIR & B L AR 100 wl 7843 1R
59,37 C )i 40 min g [N B 78 43 PR 6 K, B4R F
To A —$HL TAEW 37 °C S i 20 min; PEAR ; i A B
PRHUAR AR 100 wl,37 C S )i 10 min; PEAR S I
TAEW 100 wl,37 °C i 15 min; iz J5 BFL0 100 pl 2%
1R 5T, FH AR AR 1 450 nm Ab I S (A)
(B o AR s 7 5 225 1 s o 1 5
1.3 Gtk

K JH SPSS 16. 0 G it 2= 81T Gt o i A 0F
¢ I AR I B R4 K-S 0 R IE S04, DA
xxs Foon o R H B xR R 59 ) W R BF 5 1583, PDR
SBE P ISR TS ranibizumab {i f5 55 K H VEGE F
PEDF J5 & ¥ B 19 22 5 LU AR FHBC X ¢ £ 56: , P<0. 05
N ERHGIT#E X,

2 HR

2.1 Ranibizumab 1% 3% 35K 5 73 51 55 )5 PDR 2 3 a1
5 B 2 Ak

PDR (#1167 1 o B8 AR 1 8 B T L. Bl B
PRI 5T ranibizumab J5 7 d PDR R 35 T 557 26 i 45
BEi(E 1),

© D

B 1 1 %I58 4% PDR F# 4 RIS £ 5 ranibizumab 57 /5 AR &8
B AR STRT T 0T R A A B S R R AR M A (R
%K) GBI R S ranibizumab 5 7 d ST AEMAE TR DB
5 R Jis 2 S ranibizamab Ji5 0T BRHT AR I A5 T 2%

2.2 Ranibizumab [ 3% 5 /& & 73 9 17 )5 PDR & by
K VEGF J5i ¥ B2 1 22 4k

I 3 A 5 1 S ranibizamab Ji 57K VEGF Jfi & ¥
FEH (179. 42136.5) pe/ml, F 515 7 d i /k VEGF J&
YR IE N (27. 1£23.5) pg/ml, W] AR T BB 14 5 11 249
i, Z A gt B L (1=4.172,P=0.001) (]& 2) .

= 250

2200 B2 kR E
g 150 ranibizumab Bj § B 7k &
@100 VEGF RE R E L&
B 5o a 5 ST L, " P<0. 01 (7
E 0 Xt o, %% n=15) VEGF.
= VRS g N EEKET

2.3 Ranibizumab [ 3% 58 (& i 12 59 /7 /5 PDR & 7
/K PEDF Jo 8 4 £ ) 22 4k

B 3 K B 1 ) ranibizumab | 57K PEDF i & ¥
JE ok (394.0+237.2) pe/ml, {F 515 7 d 5K PEDF J5i
B E M (267.7+£199. 6) pg/ml, 3 4F J5 PEDF Jfi & ik
JEW AR T IS AT, 2 A Gt 8 L (1=5.443,P =
0.000) (¥ 3),

= 700

2600 B3 Bk R E s
500 a . e

400 ranibizumab §j J§ & 7k
@g 200 PEDF REREMIEER 5
; 200 TR 4R, P<0.01 (AT
j; 108 %t ¥ ¥, n=15) PEDF.

AT e % AT ER T
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PDR £8 35 DR IR P A I 4 17 5 | 33 368 4 B i
R ) ST 348 A= T 4 o 40 P R, e 2% 5 e R T 5
A A OBIR . BESTIE S, PDR B E HR P VEGF
1 PEDF J57 i Hk B2 19 2 i J2 8 A= 1M 45 & 2E i DG Bt A
. YL VEGF 259 )i g A 2 fHL W7 DME & 3% VEGF
[ A= ) 2 280 NE, A A8 B B R K i, 4 AR
717", Ranibizumab 5 VEGF-110, VEGF-121 , VEGF-
165 A7 B¢ & S5 A g, R RE M ] VEGF-A 5 H 52 &
VEGFR-1 FI VEGFR-2 [ 45 £, 0 il H7 4= 1 45 ) 2
i'* . Ranibizumab 35 ¥7 DME fy 11 39 B HL AU E I R
K I 9 RESOLVE BF 5% Al 111 30 i J& 3 56 9 RISE |
RIDE B3¢ #f 2% B, Ranibizumab 7 MR P9 A7 R 4 1) 1if 2
PE, AT AR PR AR A B A 2 T L R BB K
Y=y R

Ranibizumab £ 4 7 7K il 3¢ 3585 44 v 1 2 52 191 43 3]
2,84 d 2. 88 d S FE A B K R B A A ) o 2 )
S 2,54 d A1 2.63 dVP AR A B K Rl 2E N
7.19 d" o R AR WL I I A AT 44U, E A% 7] e
SBAL E o VEGE FiI PEDF 5 4, {H 3¢ 38 (K A 4 1k
SRR RME , A7 3 A0 T R 58 B R/ 38 3 R AR I 1) KL
Ko BFS KB, b5 Ko VEGF JiT & ¥ B2 Al 3¢ 55 14
VEGF Rk B 5 B 3 IE M1 [N s A WF 5 o il
48 PDR 835 B 38 1A Ji 1 5 ranibizumab §if )5 P 7K BE A
PEATARIN . A BFFE 2, DR B E B R 1 1 5 1. 25 mg
(0.05 ml) DUARHLHT 5 10 d W ) 5 5% A= 55 v PEDF (1
B4 22 i %R WL B A4, Matsuyama 25 BF 5% B
7 PDR AR 35 BB AR JE 78 A3 1. 25 mg (0. 05 ml) DLAR 5
PiJg 7 d pisk PEDF Jit & ¥ B A8 6 JE 4 1 2% 2 X
PDR /8 BB AR 146 1. 25 mg (0. 05 ml) DIAK LT 6
J& 12 JHIL Pk B PEDF J e i 24 5 b T4 7
Ahn 25107 B4 1 S AR B AR AR BB A T )
0.5 mg(0. 05 ml) ranibizumab j5 1 4~ A 57K PEDF Ji &
W% T, Matsuyama 55 % B PDR R 2% 8 B A 0
i 1.25 mg(0.05 ml) DUfRERHL S 7 d I3 H PEDF Jit
VR R, BT BLAH O 1 [ N ST 5 45 2R 8] A7 AR
Bk, A BFSE 455 B R PDR O E BB K B 5t
ranibizumab J5 7 d 57K VEGF [ & & )5 BH 2 &A%, i
M3 HIR , [F]] 5K o PEDF B ik B2 AR T B o

ABESE 45 R0 R, B 5 IR 5 1 B Ranibizumab
J& 7 d 5ok PEDF J5t & ¥ J2 80 5 Ay B T %, VEGF
F PEDF 244 A 26 1l 48 A2 & 1 G i IR, PEDF 2 14
PR AR I R 2 — | IR BA E IR e A L R4

POEH AL M B VEGE /K- o & #5 % B EAEH . DR
sy S8 ik 5 £ W], PEDF fE#01 fi] VEGF #% 5% [H 51
A B 4 148 N B2 48 2 (retinal capillary endothelial
cells, RCECs) I Miller £ Jiid o fr) 2 ik , [ i 1T DL AE 40
il VEGF 5 H 52 (R i 45 & , DT 400 6 357 A 1 4, HL ] P
VEGF J5fig F ] PEDF 7 RCECs H g 2ik , {H 2 1t 14
R Maller 403" o e 3 75 3 9 92 5 v 43
FUESE , B AR T IR ST, 8 PDR R 35 BB AR 7
SR RN VEGF & & B AR A9 [5] i, BB 55 VEGE Xf
PEDF KA/ T ME , IR PEDF & & 3 A fr sl 2
B WF 58 VEGF Jit & ¥ B 7 PDR 8 2% i 4
ranibizumab J5 7 d I 3 T [, PEDF 7 & ¥k BE 7R F [%
SEBr b AL B ] 0 AR B T HLRIAR 2, AT REAETE £
T AL R % 420 R A s 00, A R itk — 2D T
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V5] 44k £ % 2 AR N2 e ok B 5% v e R T HL SRR TR [l i R
I 15 JRE SE R RIS B DU IO 0 A RS AR . DA 2 Mk A RS A
(penetrating keratoplasty , PKP) J& Ay J7° 199 £ £ B2 1) 2 2R =0, (5
FRBOBOG A IR B A0 O B B B A TR B B A4S B
MRS AC B L WA JZ A B A R 1A T 1B HE A BE (deep
anterior lamellar keratoplasty, DALK) Af 84 | it 5 . DALK J&
FHAE R 0 £l AR 2 AR W A2 A IR A Bk BT 2 ((Descemetic
DALK) & 75% L) I # 3 Ji /2 ( pre-Descemetic DALK) ', K5,
WHANWEEMRERZSEMNENFE T EZ — &
WFFE R VisuMax CEMEOE R 40 i CRBOBHT B 9 KR
113% Descemetic DALK J5 47 [ #E A IR A8 3, W48 LI IR B .
1 #ERE5HE
1.1 —fwERl 2013 45 27 H M 5% X N BB B IR
BHEf12 o B HE AR S 5 IR BEAT TRD IO B 1 KRt
% Descemetic DALK Y7, U5 ¥ 9 B M 4R 1% 20 ~29 % -1
(24.6x2.36) % , IR 15 4 Ay 5% 41 I 0l HR 3 5 6 o (b 44 A Ok
B B AMFE T Y i BRE T OH: A 1 B IR, R IR A R vk e £
fE24h WHFFAR. BIAERIKREET 5 NH . i BERETY
BETARMGEFE . A" M 8 SF bR B E F e Tl
FH AR IR TG A R 1 S 2 0
1.2 Ruiked  BEARATERI ) A58 ~0.02, s 5 IE
WII A HAE ~0.1; £ Bl < 4 48.56 ~73.38 D, V-2 (66.09+
10. 14) D s ff Bt T2 1614 (SE [ EyeSys 2 ] ) I 4t AR AT 2 £ B

Sy 3.68 ~12.38 D, V-4 Jy (8.97+4.21) D, OCT ( 7[5 3£ 7] /&
) ) R A I 44 >300 pwm,

1.3 FARFTEEARGLAI ARATEAERBRATHRME, &R
BRI 2 A5, A 20 0 FH — UPE B0 R 51 3R, 5 B 19 B AR SR
BEHEAT CRPBOE IR AR M EYI BB 7.4 ~7.7 mm,
B (7.5420. 11) mm, BEF 55 355 ) PE B AR A AT ) i T B 5 06
Y1l VisuMax RG9S 800 < A 58 JE 1 1) % RE 12 300 o],
YIE 7 w1 2 90°, RAPBOGHA LI R 1.5 wm, REBOE G BE
MUEH LS pm, BEHF T AR, AR MR ER A L B IR
W MR 3 YRAT 2 THT BRI , A5 2% 4 T — YR P 97 0 5 A [ IR
Bk, H ETUSE R B 0 S BT R H 2 A A R B AR R
7.2 ~7.5 mm, -2 % (7.38+0. 13) mm, VisuMax & Fb G 1
SR EFRBEMAE, REHEEEEZENRFRE, NZRHE
S5 b R RS AEBUR A I 5 ml 45 7RG RERE . B (6 14 £ I e
AT SO R AT R N S R N R R
MOZABR RS, RS FELCH#T ROt ER
YT AR IR A A A R Sk 7R3 T )2 I 5 0 ) )2 Z AR A
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