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Toxicity of the Adenoviral Vector Mediated Gene Therapy
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ABSTRACT

Adenoviral vector (AdV) has been the most widely used viral vector for delivering an exogenous therapeutic
gene to human. As of this date, more clinical trias utilize recombinant AdV to treat cancer and monogenic
inherited disease as well as vaccine applications. However, the number of clinical trials had dropped markedly
following the tragic death of a patient ongoing an AdV therapy for the treatment of an ornithine transcarbamy-
lase deficiency (OTCD). This review is an attempt to provide the information on toxicity generated by AdV-
mediated gene transfer. It would serve as a sobering reality to researchers and clinicians exploring the use of
AdV, asto the complications involved in human application.
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Table 1. Toxicities observed in preclinical study
Vector Insert Dose Delivery Toxicity Species Reference
IG.Ad. thymidine 10 intra- viral Driesseet al.
MLPI.TK kinase 1~25x107pfu corepyq meningitis monkey (1998)
chronic brain
inflammation,
thymidine intra- loss of mydlin
Ad.tk K 2x 107 pfu e fibers, mice Dewey et al. (1999)
inase cerebr persstent
transgene
expression
acute neuronal
int and glia cell
Ad.p-gal B-galactosidase 10°~10%pfu Intra- cytotoxicity, rat Thomas et al. (2001)
cerebral ;
chronic
inflammation
. o Garcia-Banuelos
AdexCaaz  B-galactosidase 102~10"vp iv. (iliac) death rat et al. (2002)
liver toxicity,
. 11 intra- mortality 1, immunized .
AdV-luc luciferase 2~6x10"vp tumoral systemic mice Vlachaki et al. (2002)
transduction |
antibody 1,
3x 10°pfurkg i.p. inflammatory
response . Morrissey et al.
SCH58500 p53 pig
intrahena acute (20024)
15x102vpkg o ep cardiovascular &
Ic hemodynamic effect
lethargy, soft .
SCH58500 p53 11x10%pfukg 1. (tail) feces, ruffled-hair rat M Orgﬁgbe‘ a.
coat, death ( )
Ad-LacZ [-galactosidase 2x10°pfu iv. CTL exhaustion mice Krebset al. (2005)
conditionally 5 . liver & bone ) .
Ad5/3-A24 replicating AdV 3x10"vp i.p. marrow toxicity mice Raki et al. (2005)
AdCMV- . . ! Kupffer cell . Manickan et al.
Luc luciferase 1x 10" vp/kg iv. (tail) ngcr osis mice (2006)
HAdV-5 B-galactosidase  5.7x10%vphkg . (tail) death rat Boguet et al. (2008)
licati cathexia,
SG600-p53 repiication 2.5x 10%vplkg iv. activity |, eye mice Suet al. (2008)
competent, p53 closure

AdV, adenonoviral vector; CTL, cytotoxic T lymphocyte; iv, intravenous; ip, intraperitoneal; PFU, plague forming units; VP, viral particle.
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