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[Abstract] Objective To investigate the establishment of retinoblastoma model in experimental
rabbits, and to evaluate the feasibility and success rate of selective ophthalmic arterial perfusion of melphalan
in treating retinoblastoma in experimental rabbits. Methods The human retinoblastoma HXO-Rb-44 cell line
was cultured in the cell culture chamber with modified RPMI 1 640 medium containing 10% fetal bovine
serum. The cell concentration in the suspension was 2.0 x 107 cells/ml. The cell suspension of 0.1 ml was
injected in the retinal gap of the right eye in six New Zealand rabbits. The rabbits were immuno - suppressed
with daily intramuscular injection of cyclosporin A so as to prevent spontaneous tumor regression. The dosage
schedule was 15 mg/kg per day for 3 days before cell inoculation and for 4 weeks thereafter, which was
followed by 10 mg/kg per day for the last week of the experiment. The rabbits were randomly divided into
study group (n = 3) and control group (n = 3). Under general anesthesia selective ophthalmic arterial
perfusion was performed in all the experimental rabbits. Melphalan (2.5 mg) was diluted with saline to
prepare 15 ml solution and the solution was then injected in a pulse type into the rabbits of the experiment
group, while only 15 ml saline was injected into the rabbits of the control group. The tumor growth condition
at 7 and 14 days after the treatment was determined, and the results were compared between the two groups.
Results During the period when the injection of cyclosporin A was used, the rabbits showed mild side

effects. The retinoblastoma model was successfully established in all six experimental rabbits. Super-selective
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catheterization was performed 7 times, of which successful catheterization of ophthalmic artery was obtained

in 6. One week after selective ophthalmic arterial perfusion of melphalan the tumor size was significantly

decreased, and the tumor disappeared within 2 weeks. In the control group, swelling and tears of the right

eye was observed in one rabbit, which spontaneously disappeared in one week. Conclusion

For the

treatment of retinoblastoma in rabbits, selective ophthalmic arterial perfusion of melphalan is feasible. The

results of this study provide useful reference for further research on ophthalmic arterial perfusion for

retinoblastoma. (J Intervent Radiol, 2015, 24. 146-149)

[Key words] retinoblastoma; animal model; selective ophthalmic arterial perfusion; melphalan

JSCAH )5S 441 it S8 (retinoblastoma , RB) & JL # %
B N R R CE M, SEREREL RN 1/
15 000~18 000, NG YT L2 5 18 100% ", ik
AR S 1k AR o R BLIRBL 0% A RS WA
J7 ,RB UL 5 A7 % E 18 87%~99%*, K Jg v 5
X RB HLTE A A & B0 S F e el A 00 A k12 | 3E
T AT BT AL R SEZR A R A 39% 1,

2008 4, Abramson 5 °Vfifi FH i 5 55 I Bh ik 2
e AEIIR Sh Bk, ELERE AT 25 W HE T IR sl bk,
ST BENIRITACR . D R, %05 B A IR Bk
P 25 VR R e W KA 10 %, FLRERS A 2K
b 2 AV AR 3R 47 I 230 AR B e 88 7 % 5 B0 6 K
RO B 2 IR B BE T Ak ST £ R (SOAD) IEYT RB
07, A1 38 43 B ok sl A T i B L (ER 5 W
A, AT RE 59497 5 IR A W 78 %

SRR R 2E I — AN EE T H 20 Al
90 AERE A 3 IR U RB AL Al 10, H A 3
PR B 5 A B MR S A AR 25 BE A, T L G % B0 ik
4, JCikAE B RB B | S0 SOAT AR, 2011 4F 45
2 RIEE ST T e RB B ALY A HIE5E 2 BRAZ O 1
HESL TR I 2 R Sh Wk E T 51 B IR YT S RBL, W
5% SOAL Hi AR H Fah sy al 171, itk —2
SOAL 597 RB (LRI ITHE4E2 % |

1 #R57FE

1.1 Mk

L1 Bk kL BivE 2 6 i RAE E¥E
gy o R4t SPF 9, MEdE AR 1.4~1.6 kg,
Y BAT B A M5 IE , HXO-Rb-44 RB 41 i i /e 22
R AL

112 FEEAUE KAH  CKX41 AU E 8 (H
A BB 2N | ) 311 BUME IR CO, EAE (35
Thermo ) ; SW-CJ-2FD 48 4 TAE & (55 M ik A KR
A ) TDL-5-A BUIGH R 25 B 0 AL (B2 5= R
FALAR ] );DSA Bl (3£ GE Innova 3100-1Q).

DMEM/F12 %5 72 (#t5 NYF0890, Hyclone 2 7 =
a5 I AR I3 (5 91110002, GIBCO 23 @] 77 i ) 5
B R NPT (5 13013202, A0 M 35 LR M B2 24
FHRRA =5,
1.2 ik
1.2.1 4 RB AR, HXO-Rb-44 RB 40 i
JUIRAR B 2 S B Py v s A I 8 5 L 4 DMEM/
F12 LAl 5 72 W0 10% 6 4 Mg, KRR g om A
10 ml K532, FRANAEK = 80%~90% k& 1t , 5 2
JER R IR, PBS WVE U 2 W, ARG FR U, /N0 R T
Y, 1 1% 3 AR UEE 3 d,

BV 2L TR R AN AT 3 d ANESE 1A
A B TR ES MR A 15 mg-keg'-d"', 1 MHE
W 10 mg-kg'-d? IR R R ST S5 R, HURAL
A=K HXO-Rb44RB, ] PBS Bt B & 4 2.0 x 107
Aml B 40 B, B 0.1 ml 40 0B R TE ST 6 K
PG 22 G A R R0 009 S ] B, D B 3% AT A A R 2 U
MR, 5 H UL g Il A= KN O, 2 J8 e AT e S
KA,
1.2.2 SOAI RIGJ7F% RB B RB SL56 5h 443
xR 3 H S dl 3 H L, TR MR ARG 2
JAE WU TE 5 0.2~0.3 ml/kg 38 AR 57, BRI Jim A0 Bib 3z
e 5, S A O B 2l Jok MR ¥ B ok o LB 6 2, VT OT
R Wk ay g5 R g e sk, 17 sk Seldinger 28 1 , A%
JEEA4F/NLNER, £ X LiEWNT T T, H
4 F ¥ Cobra 745 ( H AR Terumo ) ¥E B4 A A M
HUN Sk, 50 a8 2 90°, Sk iR 1R 2 M7, SR EL
N T X B 7] (R o V0 2 ) 2R A7 25 74 3 ik it 5 TR
Sk B E T A ev3 T 2£51F 1.7 F ev3
45°T AT IR S Ik e BEPEAR AS , s IAS AT
AR Sh bk VEE 10 X FR AT HE 7E 0.9% A AL BN T 15 ml, 5L
B 41K S35 2.5 mg F 0.9% S AL 8N IR WA B =
15 ml i . AR5 WOE e 4R 2h Ik, 30 28 i 45
5~10 min I KR E A &2 AL 5 I E M a4,
WP #2583 d, RG24 T 7.14 d W



148 — NS

R 2015 4F 2 HEE 24 55 2 1 ] Intervent Radiol 2015, Vol.24, No.2

S0 2 g A K A O
1.3 Seitsrbr

K H SPSS16.0 Ge it i, L RVBAE DL x + s
TR R M SIEEAR ¢ K255, P < 0.05 HZERA LT

RURESV
FE N,

2 #R
2.1 % RB FEAfF)#E Ny
ST AR T SRR A W] OR B
G ER K TEVE AR R, R ESLRAS R, T
S AN 7 d J5,6 HSCK G nl U o AR KO
Rpelhg K, Hoh 2 HEAMEMEAEK (B 1), K50
YN SIS RN BRAE o Hy 4 HOH )4 A R B M
RGO DX B o Btk A K

B R A A A K
2.2 SOAI Rif¥7r % RB 45
SOAT ARFE4 5 Htoim =Rk (& 2),1
LD HR 2 fok e 25 4 A5 2R W, 2 d TR AT A2 N I S ik 2
) 5 1 2 A 5 HR B ik

B2 HAZIKER 2R RB iR gk

SOAT ARJ5 1 JA, 5255 41 g ml UL B 2 4 /)8 [ 2]
JE YO (K 3 .4) K FRAL R RR e A K R AR /N

SOAI RJF, SEAH L 1 RULATIRER L b i
H, L RFLMAfTIHIE, 554 3 H RB 4t SOAL
ARJE 2 MR FEER (1.5 +02)kg FIEE (1.2 +
0.1)kg, X REL AR T B (1.5 = 0.1)kg FREE (1.3 +
0.3)kg, WA L#R, 22 7 Gt # 2 X (P> 0.05),

7 78 SOALIRYT R MR (Fidk); @M /" [ — L RB %
SOAT A YT Ji 98 7 18
B 3 s R AT RS S A

I7 A BRI 2%, AT L % B 4013 SR (77 k)
B4 AMEERR G T TR A

3 iFig

B By K3 RB IR YT I X & A
A E AR A T 2 R AR LA i 1 R] BSR4 HR Bk
R e L SRR &SRS
— PP 2R ERIA YT (O EEAR B TR BT 2
10 RAEEIRYT RB B9 i RB CRERIG YT HiH
Hir, HEARMEH 4B 07 3G R ERiRIT RB BUE T
B I 3R 97 808 (B R AR 2 0F 58 3E 5 | B 4l fh yT 45
G R IR YT X F EBRIR N RB 4 2 bR i (ITIRC)D-E
BB LT RO 3 3 BT N )R
WA, IRN M RB ALy i B b o] i B0 s A
T A AR W 458 405 R A i =2 v e )
R 1 & AR R I 5, SOAT IR YT RB
AR, I FRE A A AT LA R Sy (R R Y B
B0 RB, FLOR AR R AR SR 35 R 21 100% 7, 1 H B %
FETEAE R ASWT R F AR RS i A A I e i A A R ek
ZHN

2011 4, % RB A58 i) st oy & 57, fiff SOATL 1 5y
PSRt 5T R AT RE L PR G ) B /0N LR A 1 1
FUEA AT Ho b | R At X e VX2 RS AR 0 7 %
Sh bk 2 00 I 28 JHF 3h Dk AR SE AR YT I R EE ) il
PERR R SN I fE . A SE86 IEJ2 5L T4 RB



I AT 2 2015 4F 2 H 58 24 55 2 1 ] Intervent Radiol 2015, Vol.24, No.2

— 149 —

IR R ST, W0 BRI 4 R h DR 3 55 0k SR IT R
RB #4744

RSB XATE T REA A S RET, &%
M) RB b 4 A i B b, Sk 388 o RS B T % FRATT R
JH SPF Z A AE Ry 5256 X5 4, HAw] 352 R 55 13k, X 55
FIEM G A B NERMZE A6 T I &k
F1, B R TR A A A 20 ARG, S RB AR
RUR R o gl s, Horp Ay 2 R bR AE K T B DR
D] 2 A ok T 200 e o L 0L P S T s o A IR
R T B, (028 SOAT A J& it % A8 1R IE A
2454 313K b Je B R A9 105

2004 4, HAZEFRIE T SOALIRYT RB ML
ARV ZHEARAE Bk A AR SN S kS B R
i AL Il P 25 S A T K T v VR U AR T 24 Bl Ak
7 2R ARy B AR Sk, A B R AT 9 1
F o PRUZE AR S 25 9 o B 43 ik AR 3 ik | 5%
Ml 74K, 2008 AF B8 1E B L HEE 1 IR B DKk 9
B TIRIT RO AR ST UOAEE T 6 IR,
1 2 RB A IR 2 kR 2 846 48 2,2 d 5 AT
N 1 s ok 25 i) I g D 4 2R MR s ik . X e AR AT AR AL
N AT IS A A5 N R T ERE, S E B

AW FEAFAE A Z A AR /D | H R AR
KB ), S SO AR B BT DL R 2 BT 4 R
Sl K AT AR Sh SR al AT 4 o ilE— B TR A
SRR AR S |

(& % x #]

[1] Yun J, Li Y, Xu CT, et al. Epidemiology and Rbl gene of
retinoblastomalJ . Int J Ophthalmol, 2011, 4: 103 - 109.

[2] Chan HS, Gallie BL, Munier FL, et al. Chemotherapy for
retinoblastomal J ]. Ophthalmol Clin North Am, 2005, 18: 55 - 63.

[3] Tsui JY, Dalgard C, Van Quill KR, et al. Subconjunctival
topotecan in fibrin sealant in the treatment of transgenic murine
retinoblastoma[J ]. Invest Ophthalmol Vis Sci, 2008, 49: 490 -
496.

[4] Chan MP, Hungerford JL, Kingston JE, et al. Salvage external
beam radiotherapy after failed primary chemotherapy for bilateral
retinoblastoma: rate of eye and vision preservation [J]. Br J
Ophthalmol, 2009, 93: 891 - 894.

[5] Schiedler V, Dubovy SR, Murray TG. Snare technique for
enucleation of eyes with advanced retinoblastoma [J]. Arch
Ophthalmol, 2007, 125: 680 - 683.

[6] Abramson DH, Dunkel IJ, Brodie SE, et al. A phase [/l study

of direct intraarterial ~ (ophthalmic artery) chemotherapy with
melphalan for intraocular retinoblastoma initial results [J].
Ophthalmology, 2008, 115: 1398 - 1404, 1404.el.

[7] Eagle RC. High - risk features and tumor differentiation in
retinoblastoma: a retrospective histopathologic study [J]. Arch
Pathol Lab Med, 2009, 133: 1203 - 1209.

(8] AhtHAl, Bk, M K, 5. BIEIRN A AHEELRCIR
I HR P ST o0 S B A e (). rh AR 22 AR ek 2014, 30
263 - 266.

(91 ik uf, & e W W, S g SE IR IKIE T T IR IR
JIOL I R AT MR 30 BT, A A UM 2%, 2014, 23: 31 -
34.

[10] Windle JJ, Albert DM, O’Brien JM, et al. Retinoblastoma in
transgenic mice[]J ]. Nature, 1990, 343: 665 - 669.

[11] Kang SJ, Grossniklaus HE. Rabbit model of retinoblastoma [J]. J
Biomed Biotechnol, 2011: 394730.

[12] Shields CL, Manjandavida FP, Lally SE, et al. Intra - arterial

[}

chemotherapy for retinoblastoma in 70 eyes: outcomes based on
the international classification of retinoblastomalJ]. Ophthalmology,
2014, 121: 1453 - 1460.

Shields CL, Shields JA. Basic understanding of current classifi -

—
w
[

cation and management of retinoblastoma [J]. Curr Opin
Ophthalmol, 2006, 17: 228 - 234.
[14

[

Shields CL, Ghassemi F, Tuncer S, et al. Clinical spectrum of
diffuse infiltrating retinoblastoma in 34 consecutive eyes [J].
Ophthalmology, 2008, 115: 2253 - 2258.

[15] Shields CL. The international classification of retinoblastoma is
practical and predictable. Yearbook of Ophthalmology [R]. St
Louis: Mosby. 2008: 227 - 230.

[16] Gombos DS, Hungerford J, Abramson DH, et al. Secondary acute
myelogenous leukemia in patients with retinoblastoma: is
chemotherapy a factor? [J]. Ophthalmology, 2007, 114: 1378 -
1383.

[17] Suzuki S, Yamane T, Mohri M, et al. Selective ophthalmic arterial
injection therapy for intraocular retinoblastoma: the long - term
prognosis[J ]. Ophthalmology, 2011, 118: 2081 - 2087.

[18] Shields CL, Bianciotto CG, Jabbour P, et al. Intra - arterial
chemotherapy for retinoblastoma: report No. 2, treatment
complications[J ]. Arch Ophthalmol, 2011, 129: 1407 - 1415.

(19] Emide, M, 25, 4 # R E T 5 HXO-Rb44
241 o s ST PR IR0 L A0 N S B (T ). IRBEESE, 2010, 28
582 - 585.

[20] Blanco PL, Marshall JC, Antecka E, et al. Characterization of
ocular and metastatic uveal melanoma in an animal model [J].
Invest Ophthalmol Vis Sci, 2005, 46: 4376 - 4382.

[21] Suzuki S, Kaneko A. Management of intraocular retinoblastoma

and ocular prognosis[J]. Int J Clin Oncol, 2004, 9: 1 - 6.

(Y H 1 . 2014-08-03)
(ARCH4E 5 k)



