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Feasibility of Oncolytic Adenovirus Labeled With
Radionuclides for Treating Tumors

MI Yan-xia, LONG Ya-hong,LI Yun-chun
(Department of Nuclear Medicine » West China Hospital , Sichuan University , Chengdu 610041, China)

Abstract: The research of oncolytic adenoviruses in tumor therapy is developed rapidly. Al-
though some adenoviruses have been used in clinical trials and bring about therapeutic
effect, the killing efficiency and safety have always been worried. So, the recent develop-
ments of oncolytic adenoviruses killing tumor cells were summarized and the way for enhan-
cing the killing efficiency of oncolytic adenoviruses were discussed. Based on this discussion
and the function of radionuclides, the idea that oncolytic adenoviruses labeled with radionu-
clides could combine oncolytic therapy and radiotherapy was put forword.

Key words: radionuclides labeling; oncolytic adenovirus; tumor therapy

: 2007-11-06; : 2008-03-03
(30770604)
(1981~), ( ) ( : )

s . ,E-mail: ycliwc@163. com



44

22

@D) s
. (2)
NS-1, 3
> (
TNF) ( CTL
)
'I‘ 1-2
4) o
(PET),PET
,CT MRI ,
BE-2- (B®F-FDG)
PET LS F-FDG PET
o ) H C’S’
(FIAU)
14 (:"ES‘
. Jacobs )
(Herpes Simplex Virus, HSV)
FIAU , FIAU
, FIAU BE-FDG PET
. Alauddin ™
2~ 278 F5- 1D

(2’-Deoxy-2’-"* F-{luoro-5-fluoro-1-B-D-
arabinofuranosyluracil ,'" F-FFAU),
HT-29 PET ,
YF-FFAU HSV-tk

9 o

2
ONYX-015
s E1B-55KD s
p53 ,
. [o-6] o
. ONYX-15
, [7]
ONYX-015 ONYX-

015 20 %5,

b

(Telomerase Reverse Transcriptase) h"TERT

1, CNHK300  hTERT
[10-12]
CNHK500M CNHK300
(Hypoxia Response El-
ement, HRE) ,
E1B , CNHK500
[14]
CN706 Henderson
) Ad5ETA
(PES) ,
(PSA)
., CV787 CN706
s Ad5EIA
Ad5E1B , E3
bsl Cv787
CN706 s
o CV787
I.1 ,
, CV787
[16]
(H101)
E1B onyx-015 s
po3
’ p53
A s H101
,H101 ,
H101 ,



1 45
o » H101 , )
H101 . - o2, .
o , H101 (2)
. , . 90%
’ (‘[e*
KH901 I lomerase reverse transcriptase) hTERT
. KH901 , o
Ela hTERT Ela,
(Telomerase Reverse Transcriptase, hTERT) ,
R hTERT )
E2F-1 . o
hTERT o
s KH901
, . ,  KH901 , ,HRE
E3 GM-CSF  c¢cDNA, 1000 ,
GM-CSF, ,
. . KH901 el
(3
[19] ,
,KH901 Ad5 4
) ,  KH901
(P <<0.05)"7,
KH901 , ,
o DNA ,
36 000, DNA |
3 TP DNA ) 20
. 80~110 nm, 240
s N W12 12 s
N N s> VILWLIX .
. N 20 ,12
) 5 3
o ,12



46 22

R rus of mice blocks celluar DNA replication:a con-
sequence of lesions to the chromatin[J]. Virol,
1997,71.5 323-5 329.

6~8 h [2] GOODLING LR. Replication of TNF-Mediated c-
ell death and inflammation by human adenoviruses
[J7. Tfect Agents.1994, 3:106.

[3] JACOBS A, TJUVAJEV JG, DUBROVIN M , et

i al. Positron emission tomography-based imaging

(RGD) avp B of transgene expression mediated by replication-

conditional, oncolytic herpes simplex virus type 1

o s mutant vectors in vivo[J]. Cancer Res, 2001, 61
s s (7): 2 983-2 995.
R y [4] ALAUDDIN MM, SHAHINIAN A, PARK R, et

, DNA . al. Synthesis and evaluation of 2'-Deoxy-2'-'® F-
fluoro-5-fluoro-1-pg-D-arabinofuranosyluracil as a
potential PET imaging agent for suicide gene ex-
pression[ J ]. J Nucl Med, 2004, 45 (12): 2
063-2 069.

[5] BISCHOFF JR, KIM DH, WILLIAMS A, et al.
An adenovirus mutant that replicates selectively in
p53-deficient human tumor cells [ J]. Science ,

° ’ 1996, 274. 373-376.

o [6] MCCORMICK F. Cancer-specific viruses and the
Spear [ development of ONYX-015[]]. Cancer Biol Ther,
hrR3 . Tang 2003, 2. S157-S160.

261 ’ y  [7] NEMUNAITIS J, CUNNINGHAM C, BUCHA-
NAN A, et al. Intravenous infusion of a replica-
tion-selective adenovirus (ONYX-015) in cancer
patients: safety, feasibility and biological activity
[J]. Gene Therapy, 2001, 8(10):746-759.

[8] KIRN D. Replication-selective oncolytic adenovi-

(6] - Bradley [
ICP34.5 R3616 )

’ ° ’ ruses; virotherapy aimed at genetic targets in

cancer [ J ].  Oncogene , 2000, 19 (56): 6
° 660-6 669.
[9] SUCQ, XUE HB, WANG XH, et al. Potent an-
5 titumoral efficacy of a novel replicative adenovirus
CNHK300 targeting to the telomerase-positive
cancer cells[ J]. J Cancer Res Clin Oncol, 2004,
130(10): 591-603.

(28] [10] IRVING J, WANG Z, POWELL S, et al. Condi-
° tionally replicative adenovirus driven by the human
telomerase promoter provides broadspectrum anti-
tumor activity without liver toxicity [J]. Cancer

° Gene Ther, 2004, 11(3):174-185.
[11] HUANG TG, SAVONTAUS MJ, SHINOZAKI
K., et al. Telomerase-dependent oncolytic adenovi-

[1] DE BEEK OP, CAILLET A ,FAUQUT P. The rus for cancer treatment[J]. Gene Ther, 2003, 10

NS-1 protein of the automous parovirus minute vi- (15): 1 241-1 247.



47

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

WIRTH T, ZENDER L, SCHULTE B, et al. A
telomerase-dependent conditionally replicating ade-
novirus for selective treatment of cancer[ J ]. Cancer

Res, 2003, 63(12): 3 181-3 188.

CNHK500 [Jl.
,2005, 12(2):124-128.
ZHANG Q, WU MC, LI YM, et al. A novel rep-

lication-competent adenovirus CNHKS500 in the
treatment of heptocellular carcinoma in vitro[ J].
Chinese-Geman J Clin Oncol, 2004, 3(2).70-74.
YU DC., CHEN Y, SENG M, et al. The addition
of adenovirus type 5 region E3 enables calydon vi-
rus 787 to eliminate distant prostate tumor xeno-
grafts[J]. Cancer Res, 1999, 59(17):4 200.
DOEHN C, JOCHAM D. Technology evaluation:
CV-787, calydon Inc[J]. Curr Opin Mol Ther,
2001, 3(2):204-210.

(M. : .
2000. 59-61,394-395.
[1]. ,2007,15
(8):1 084-1 085.
KH901 [r].
,2007,38(1) ;31-34.
NEMUNAITIS J,CUNNINGHAM C, BUCHAN-

AN A, et al. Intravenous infusion of a replication-
selective adenovirus (ONYX-015) in cancer pa-
tients; safety, feasibility and biological activity
[J]. Gene Ther, 2001,8(10):746-759.

YU DC. CHEN Y, SENG M, et al. The addition

of adenovirus type 5 region E3 enables calydon vi-

[22]

[23]

[24]

[26]

[27]

[28]

rus 787 to eliminate distant prostate tumor xeno-
grafts[ J]. Cancer Res, 1999, 59 (17): 4 200-
4 203.

COWEN RL, WILLIAMS KJ,CHINJE EC, et al.
Hypoxia targeted gene therapy to increase the effi-
cacy of tirapazamine as an adjuvant to radiothera-
py: reversing tumor radioresistance and effecting
cure[ J]. Cancer Res, 2004, 64(4):1 396-1 402.
BINLEY K, ASKHAM Z. MARTIN L, et al
Hypoxia-mediated tumour targeting[ J]. Gene T-
her, 2003,10(7) :540-549.

WICKHAM TJ. Targeting Adenovirus[ J]. Gene
Ther, 2000,7:110-114.

SPEAR MA. SUN F, ELING DJ, et al. Cytotox-
icity. apoptosis, and viral replication in tumor
cells treated with oncolytic ribonucleotide reduc-
tase-defective herpes simplex type 1 virus (hrR3)
combined with ionizing radiation[ J]. Cancer Gene
Ther, 2000.7:1 051-1 059.

TANG DC, JENNELLE RS, SHI ZH, et al.
Overexpression of adenovirus-encoded transgenes
from the cytomegalovirus immediate early promot-
er in irradiated tumor cells[J]. Hum Gene Ther,
1997,8(17) .2 117-2 124.

BRADLEY JD, KATAOKA Y., ADVANI S, et
al. lonizing radiation improves survival in mice
bearing intracranial high-grade gliomas injected
with genetically modified herpes simplex virus[J].
Clin Cancer Res,1999. 5. 1 517-1 522.
RUSSELL SJ, PENG KW. Viruses as anticancer
drugs[J]. Trends in Pharmacological Sciences,

2007, 28(7):326-333.





