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The different strategies of inhibition of gene of c-Raf kinase was associated with a reduction
expression have been applied in many therapeutithe formation of new blood vessels in the eye, su
applications among which the treatment of oculargesting that c-Raf kinase inhibition could be valus
diseases. Indeed, intraocular delivery of nucleicble in the treatment of both age-related macul
acid such as antisense oligonucleotides, aptamers degeneration and diabetic retinopathy (1).
SIRNA has raised a lot of interests in the recent Other types of molecules that inhibit gen
years. Among the promising therapeutic approaexpression are the aptamers. These molecules
ches is antisense technology-oligonucleotides ar®NA or RNA molecules that have been selecte
designed to be complementary to a target RNAfrom random pools based on their ability to bin
sequence so they can bind to the target and stop tlweher molecules. Aptamers can bind nucleic acic
production of undesirable proteins. This gene selecproteins, small organic compounds, and even ent
tivity enables targeted drug design and therefore therganisms. These novel molecules have sho
production of more effective and less toxic thera-many potential in the treatment of ocular diseast
peutics. The world’s first and only antisense drugThe FDA has recently approved Macu§épegap-
approved in November 1998 by the FDA has beeranib sodium injection) discovered by Eyetec
Vitravené®, an oligonucleotide discovered by ISIS Pharmaceuticals, Inc. Macuders designed to tre-
for the treatment of cytomegalovirus retinitis in per- at neovascular, or «wet», age-related macular de
sons with AIDS. Vitraverfé was marketed by neration (Partner Pfizer Inc. will market the drug
Novartis Ophthalmics and came on the market jusThe new drug is a pegylated anti-VEGF aptamer
as powerful AIDS medications. Although, it chan- single stranded nucleic acid that binds to the VEC
ged the course of the disease, patients today rarely65 protein, the specific type of VEGF that signa
develop CMV, and Vitravene's sales have beernhe growth of the abnormal new blood vessels.
extremely small. In addition, Vitravefisvas shown the wet form of the disease, those new vessels e
to induce ocular inflammation as one of the majorblood and cause vision loss or even blindne:
side effect. Despite, the lack of success of VitraveMacugel® acts as an antagonist and blocks the bi
ne®, the company ISIS produced one other antisending of VEGF to its receptor (2).
se oligonucleotides which was licensed to iCo The- A more recent approach for targeting mRNA i
rapeutics. It is an antisense inhibitor of c-Raf kina-the use of small interfering RNA or si RNA. siRNA
se, an enzyme important in the signal transductiorare double stranded nucleic acids which are ma
pathway triggered by the vascular endothelialof 21-23 nucleotides and able, intracellularly, t
growth factor (VEGF) and other important growth assemble to a multiprotein complex, termed RN
factors. In preclinical studies, antisense inhibitioninduced silencing complex (RISC). The RISC cotr
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tains 1) a helicase activity that unwinds the twoeye. The application can be repeated as many tin
strands of RNA molecules, allowing the antisenseas necessary to achieve the needed continuous
strand to bind to the targeted RNA molecule and 2)apeutic levels without any danger or unwarrante
an endonuclease activity which hydrolyzes the tarside effects. As an alternative to transcorneal trar
get mMRNA homologous at the site where the anti-port, delivery of nucleic acids to the intraocular tis
sense strand is bound. The small double-strandeslies can be achieved using intravitreal administ
RNAs (siRNAs) have appeared to be very efficienttion. Intravitreal injection is a very delicate adminis
agents to inhibit gene expression in mammaliartration route. Indeed, the patient must remain unc
cells. Sirna-027 is a chemically modified short siR-local anesthesia during injection since the neec
NA targeting VEGF Receptor-1 (VEGFR-1). must penetrate the vitreous humor without causil
VEGFR-1 is a key component of the clinically vali- retinal disruption or detachment. Due to their po
dated vascular endothelial growth factor (VEGF)stability in biological fluids, nucleic acids have e
pathway. VEGFR-1 is found primarily on vascular short intravitreal half-life. Their therapeutic applica
endothelial cells and is stimulated by both VEGFtion therefore requires repeated intraocular admin
and placental growth factor (PIGF), resulting in thetrations to achieve a continuous intraocular preser
growth of new blood vessels. By targeting VEGFR-of intact ODNs. Repeated intravitreal injection
1, Sirna-027 is designed to shut down activation ofncrease the risk of endophthalmitis, damage to lel
pathologic angiogenesis initiated by both VEGFretinal detachment, and may be poorly tolerated. F
and PIGF. Sirna-027 was shown to inhibit neovasthis purpose, the use of long term delivery syster
cularization (new blood vessel growth associateccan be applied such as liposomes, implants
with disease) in several validated preclinical microspheres made of biodegradable poly(lactid
models. Notably, these studies showed importanto-glycolide) polymers appears necessary to overc
effects at the molecular level as well, resulting inme these limitations. This last system was applied
reduced levels of VEGFR-1 mRNA and protein (3). antiVEGF aptamers allowing the release of about
As mentioned earlier, the target site of nucleicug/day over a period of 20 days with retained ac
acids is in most cases the posterior segment of théty or to an antiTGB2 oligonucleotide to improve
eye. Free nucleic acids do not penetrate the corndaeb survival in a rabbit experimental model of filte
and remain confined to the superficial epithelialring surgery.
layer. Passive diffusion of drugs across the cornea is
largely influenced by their solubility, molecular
weight and degree of ionization. Nucleic acids are REFERENCES
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