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Abstract

¢ AIM:To compare the concentration of Bevacizumab in
serum and vitreous after bevacizumab administered by
retrobulbar Tenon capsule perfusion and intravitreal
injection in eyeballs of rabbits and observe the
fluorescence of retinal, and to investigate the intraocular
permeability of bevacizumab after retrobulbar Tenon
capsule perfusion feasibility of extraocular administration
route.

¢ METHODS: Twenty healthy adult New Zealand rabbits
were used in the study. The rabbits were randomly
divided into two groups, group A received single
administration of 1. 25mg bevacizumab (1. 25mg/
0.05mL) by intravitreal injection, group B received single
administration of 5mg bevacizumab (5mg/0. 2mL) by

retrobulbar Tenon capsule perfusion. Bevacizumab

concentrations in serum and vitreous were determined
by double antibody sandwich Elisa at 1 and 3d after
administration. The changes of bevacizumab
concentrations in serum and vitreous of two groups were
compared, and the fluorescence of retinal was observed
by laser confocal microscope.

e RESULTS: One day after administration, intravitreal
concentrations of bevacizumab in vitreous of group A
and B were 254. 40 + 13. 65 and 1. 60 + 0. 32ug/mL
respectively. Concentrations of bevacizumab in serum of
group A and B were 0.55+0.15 and 0. 63 +0. 05ug/mL
respectively. The changes of bevacizumab
concentrations in serum between two groups did not
vary significantly (t=1.168, P= 0. 277). At 3d after
administration, concentrations of bevacizumab in vitre-
ous of group A and B were 236. 80+8. 70 and 1. 40 +
0. 23ug/mL respectively. Concentrations of bevacizumab
in serum of group A and B were 0.66+0.17ug/mL and
0.64 =+ 0. 14ug/mL respectively. The changes of
bevacizumab concentrations in serum between two
groups did not vary significantly (t=0.207, P=0.841).
For two administration routes, the fluorescence
distribution of retina layers could be clearly detected.

¢ CONCLUSION: At 1 and 3d after intravitreal injection,
intravitreal concentrations of bevacizumab of group A is
much higher than that of group B. Intravitreal injection of
bevacizumab is the more effective route of administration
for intraocular tissue. But retrobulbar Tenon capsule
perfusion can also achieve the minimum concentration
which can completely blocks VEGF activity (>500ng/mL),
and can remain for at least three days. Both intravitreal
injection and retrobulbar Tenon capsule perfusion of
bevacizumab results in high serum concentration, and
the change of bevacizumab concentration in serum
between two groups does not vary significantly. In both
administration routes, the fluorescence distribution of
retina layers can be clearly detected, and both two
dosing ways can work on each layer of retina.
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B L MR BR IS Tenon 3% T~ V3 AN B 385 1 i 14 5
bevacizumab J& 3% B K A I Vi A OB Mk B, JF W &K
bevacizumab F [ 5 5¢ )% W %, ¥R 1 bevacizumab EK 5
Tenon #& NVEVERIIR PSRRI 2582 T T

F5 3% L LU I e AR BT VE 22 5 20 H BEFL S R A ZH A
B2, A 1 H9 0 IR B % 0 GBS K I O S 1. 25mg
bevacizumab (1.25mg/0.05mL) ,B ZH ¥ 5 HR ¥YK Tenon %
T#ETE Smg bevacizumab (5mg/0. 2mL) , 1.3d 5l EUBE
BRI LI, il PR AR e 0 Elisa K6 10 35 355 44 F i 375
bevacizumab 25 ¥ ¥t [, Hb % P9 4H b B B 0K RN I VE N
bevacizumab ¥ B 2 5, 138 48 O 2R A VLSRR 99 B A
JEDN

SR .4A51d )5, A HA1 B HILFESIR N N bevacizumab 2
I B 43 51 254.40+13.65 1. 60+0. 32ng/mL, A ZH Al
B 4 1Ml % N bevacizumab 25 ¥ ¥k & 43 %)~ 0. 55+0. 15,
0. 63+0. 05pug/mL, i 4 IfiL ¥ bevacizumab ¥ B Lb 4% 2% &
TGt X (1=1.168 ,P=0.277) ., %4253d J5,A 4
B ZH B FE K I N bevacizumab 245 ¥ 4% J£ 43 51 2N 236. 80 +
8.70.1.40+0. 23 pg/mL, A ZHF1 B 2 IfiL. 375 PN bevacizumab
WU EE 43 )R 0. 66+0. 17 0. 64+0. 14 pg/mL, P £H Il 7
P bevacizumab ¥ RIS TH2 X (1=0.207 ,P=
0.841) , i 25 257 UM SRS )25 6 A X eI i R B
Bk 25 1 3d Jn BEEE A U 2 4L AE BES 1R N
bevacizumab 259k £ 2 B i 755 T Tenon %% F#E v, B
FEAR IS N TR B R B A R 45 25 345, T BR)S Tenon %%
FHEEWEEE bevacizumab #F A B 35 44 i 1 HL 8 2 58 4
W VEGF {5 3l I 5 B9 W (>500ng/mL) , I E 2 D £5
2L 3d Db PRI 25 24 77 VR A 10037 T 340 e A DN 280 4 e v
i bevacizumab, H I HF W E 2 F L& it E X (P>
0.05) , Pifh 25 245 77 2CHE W 58 4% J2 5201 0 A BT RE B . (i
B3R P 5 2 7 22 ) X REVE T TR s 2
X421 ; Bevacizumab ; Gt HR ; B FS A 1 ; Tenon 8 ; ¥4 57 ; 1M,
H ; R
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Bevacizumab &K A9 A JEAL A VEGF H 53 BBk,
43T 149kD, F 2004 -02 K45 32 [F FDA #tif FHFiA
SrMR IS, . AR H AT AR i 32 FDA HEdEH
THRBHIE IR , (E 2% 25 78 K BIR YT 45 Flosn Az i 48 1 TR s
FORFZE Hr AR 2L s B S sk 36 [ ST AR B 5T
It 3¢ [ [ 57 DAY B Mg [ DA R B B AR B
bevacizumab F 75 Y7 4F 18 AH OC 14 ¥ BEAR M 19 111G IR
5, Bevacizumab 7E HE B fa R A FH H — fBER FH 3% 38 {k
JEE I A 2507 R 45 245 07 AT g 2 e AR AR 20 RE
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AR PAY E L R P BB R | PN R TR PR S i
P 8 ,HWZ%?:&/E{EQT,RLB{T)*&%O 4 Tenon FEHETF I
B AR 250t A RS 1) 2 33 VAR T IR RS , JLF- T
AEARTJRURS: , A) DAAT S0 5, O A SEgR e WY, 45 5T i A
bevacizumab 7 R i Bt T LG 21) 2 6% 19 25 9 ok i, (HL L
AR P T Sl A I T T S o A S DAL
WACHE AR AR I IR T BOBR A
1 AT &
1.1 &R RG22 H R 20 (T RESL R s Y
DERAL) IR 3 ~ 3. Ske, Zead TR 2B AT FIHR I BE
R A HE R AR50 . B0l : Kendro Multifuge 3s,, i b
{X:BR680, HWOLFLR AL . LSMT10 zeiss, L5 A ES IR K
H 1pg/mL rabbit anti —human IgG ( H+L) ( Affini Pure,
Catalog No:309-005-082, Jackson Immuno Research, West
Grove, PA) 1E b 1 &, Elisa i 77 £ ( Protein Detector,
Catalog No:54 —62 - 10; Kirkegaard & Perry Laboratories,
Inc, Gaithersburg ,MD) AT ARSI ) e ARG o 0. Ing/mlL,
1.2 ik
1.2.1 Bevacizumab BIEST #7748 22 114 20 HEEHL 5
BUPIAL, B 10 HL, A 21 257 B AR 432 A2 B 0 8 0 A s 1 S
1.25mg bevacizumab (1. 25mg/0. 05mL) , H:H* 5 H F 24h
Ja, 53 A 5 1T 72h 5 WU VRN BG5S AR W, A T
bevacizumab Z454) 3 B ; i VE AL I BB oK VR U 1, OGS 3R
M EL bevacizumab #7756, B I BAHR BAYK Tenon %%
FHEVE Smg bevacizumab (Smg/0. 2mL) , Hiip 5 HF 24h
JG, 5 A 5 BT 72h JE B W R 3 5 AW, A DU
bevacizumab 254k BE | HIAVE L I BEUK R U0 o T S HRAE
AR A 209/ L I B HE 249 (20 ~ 30mg/ kg ) H-x i ik
TERRTR:, Jy i 4o/ L £5 2 B8 A - PRk HIR Y 3 T JRR 9,
MR &R 2. 5% SR 4k i 0 o 0 285 P 2 5 FH S0mL A= B R K
T R, A AU ImL AR EO12:00 07, B
U J5 29 3mm b 3EFF A B 5 K i E BT IR B &Y
Smm, B ZHAEHEJ7 11:30 A7 AL 20 2mm AL B35 I
FRZEHEAN Tenon 48, U1 0K 29 1mm, % 5% H JLEE, 4025 il
BCITE BB £ S (THIE wpgk BF Sk A ) 15 DL T #E A
I IE SR 2 T UG IR N IR 2L R R IR
1.2.2 EgBE S IE MR bevacizumab BIIRE i FH 20/L
B L 28 (20 ~ 30mg/kg ) H- Sk i Dk HE VE IR I, 59150 ik
WU SmlL, ML, U 1h,7 200/ min &0y, 5 B3, 57 B4R
FET-80°C vkAaH FE ], fdi i i 209/ L B L Z A H-
G AR A BT, B IR BR , B 2mL B 5 (A, 7 B
TRAFAE-80°C VKAR v R FH o 1ML R B B R VR 1 g/ mL
BAITN IgG(H+L) ME NP MR Elisa 18057 & W] 347
B, T EURN A0S 0. Lng/miL,
1.2.3MEKIKEVIRHAERERE OB NIREKER
ok 4% 2R 5 [E 52 ,30% HEREBE K , AL, SR 5 vk
PIH, % 6hRiC % 1. Omg/mL DyLight 488 %t A IgG
(H+L),

Beit2# 50T B B R SPSS 11,5 BEAT, 114t
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BIR ] xts Fon , A L bevacizumab % 1Y L3R H
B BRI ¢ K3 FIBCATAE A ¢ K, LA P<0.05 2557
At E X,
2R
2.1 MMEAFEZHBEREAYIRELE 4245 1d)5,
K B A N bevacizumab 25 ¥ M, A 2H (B BE 4
240 ) K 254. 40 £13. 65ug/mL, B 4 ( Tenon %% T # 1
)M 1.60+0. 32wg/mL, 4525 3d J& , K6 0 B B8 A i 7Y
bevacizumab 2591 5, A 2 (BRI AR T 25 41) by 236. 80+
8. 70pg/mL,B 2 (Tenon % FHEVELL) 2 1. 40+0. 23pg/ml,,
PEIBRE SR 245 1d 1 3d 5, BB R B 9 25 ) vk S 22 B I
7 T Tenon 2& FHEH: (1,=41.576,P=0.000;1,=59. 665,
P=0.000),
22 WMBHAEMBAMKELRR 425 1d )5, 10
1.7 P bevacizumab 259 ¥ B A 41 (B BRI 2540) R
0.55+0. 15pug/mL, B 4 ( Tenon % F#E T 41) N 0. 63 =
0.05pg/mL, 25245 3d J5 , K I3 P bevacizumab 245 %)
W A 41 (BRI 2541 ) 4 0. 66+0. 17pg/mL, B 41
(Tenon 3& T VETEZ ) S 0. 64 0. l4pg/mL, L 1d )G
PAFPES 2577 B L3 N bevacizumab ¥ LB L& T ¥ E
M (t=1.168,P=0.277) , 425 3d Ja WiRh 45 25 )7 i 10035 N
bevacizumab ¥ & LB TG 2% B X (1 =0.207, P =
0.841),
2.3WMEAFAMMEERERELER NE 1 BIR
THOLAT LA TR 45 25 5 2 bevacizumab 259 #1576 1L
WA 2 L 15
3 iTig

2% Tenon & T HE R R B2 LA 25 253848, 2
THR G BB IR T, M58 245 W o P S 11 27 3 P i 3k IR
WAEIEZR, N Tenon B¢ N HE 1 JL-T- AT A0 KU, ]
DI AEH 1S A TP VEGE 20 R ST EE
RESTIGIT o 3O A — S B B IR P 5 ol 7
ANIEIRTT I, AR SR S5 | PN Rl R A R R 4
JEEA BUANIE ™ B 3 385 (A A0 o) 5 448 A= 5 3 00 ) e gt
B IR R HR PN T SN 42 57 B RV R Y BB A 3 R R
HWAEEMBRIBIT ik, —RIIMFR RN, i 2SN
A R PR S AT A 4 4 R, 7 ILBSE A 1 Al
T RAFRIGYT ARG BOw AR AFE A0 UL 20 bk i SR &
He S5 2R UM K, KB IR 70% |, I 2 KR
2iAs Ll L, bR BEVE F 3222 250 oy F 1 ALAr R/
SR, A WIS B PR AT {435 o8 150kD 19 f e 2K 2
P A, G R 55 A HR I AT 24 9 4 B A F G 22 577
1T % 2 A 25 245 2 375 L I %) o ke [ oA AL, PN 7 B Xof
Wit B R 4y 7R B SR R it 70kD KN
Bevacizumab /&4 N RAL I VEGF Hu5g BEHLIR, 70 F
R 149kD , K A LLE H bevacizumab 535 IR #F AR
WML FRE NIZEFTATI

Tenon % T #E1E A ESHT . LR B9 bevacizumab 7E
N BT AR TR N A1 234 35036 7 e B g AN B, EL AR A
IR&5H WA ZR X, AR MR EE 22ng/mL

B1 AHEATXAMERHEREER  A:Tenon £ T
TEES 1d SRRSO B BRI ZS 1d Je DO

Y bevacizumab B AHIH 250 AT VEGF 5 RN 2 4B K
M58 2 VEGE #9363l , 145 VEGF i i N & 4=
K % mE s, W & T 500ng/mLY , ARRAFIE
SR BRI 25 25 5 38 B IR PN 3 A v B W
T BRIG Tenon 28 T VER 2, AR IR BFFEA LS 1d A1 3d
PRI R] A, AL Ot G 12 o 3 e e e A 25 R 3l g A8 Ak
THIEA UM FE I 7R LU P (1) B AR I TR 5 4 2 2
BRI IR N 25 25 7R 1%, BR 08 1K 30 A5 ey 1 B 30 1Ak s 25
YR 5 (2) WIFR 45 25 5 75 1Y bevacizumab HR PN ¥ & 15
T 500ng/mL A &k

Tenon & T #1224 VE 53t - A7 LE4GHE R R i
bevacizumab J& 43 7% A — 2 4 B @I VE O e
VEFRALHE 2R Ge v IUHs | LA ZE VRS I AL T4 | X 4k
RIVEFAN bevacizumab # K i H1I6 J7 9 4E (9 4> B @I AE
MR AR ST s - FEZG 24 1d SR PR 45 24 vk 1l
1N bevacizumab ¥ JE W LG ITF2E R (1=1.168,P =
0.277) , %245 3d JE WA 25 245 5 1 L7 N bevacizumab ¥
JEHA TG 2 22 5 (1=0.207,P=0.841) , $&/RBEIE
AR RS 13 54 45 25 FOTE Tenon B¢ T HEEAE S| B 4 B BIEH] 1
I TC 2 X 0,

B2z AR Sl ok ) A 34T Tenon %% T GBE U
bevacizumab ¥R PN B PEUFSE, #1257 f# T Tenon % T
THEVE AT AARAS 3 5 0 B P9 IR YT e B (>500ng/mL) , HFI
I TR 1 S 25 248 B YA AR L, AR S i 4 B RIE 1
IF I 8 2 DO BRI B2 4 HA U IR Ab 2 2 i A%
AR BOE U HR N T SR T IR 5 BB A= il 48 P
i, T AIRYT R WA YT B T, T O 3 A
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