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Dengue Viral Infections

Conclusions: 
1. A combination  of the 5’-SL and 3’-CS (AVI-6006) are the optimal for establishing an antiviral for Dengue from studies in the mouse model.
2. The PMOplus chemical version of the PMO represents a balance between enhanced potency and broad therapeutic index.
3. Four or fewer cationic linkages  in a PMOplus compound are non-toxic up at doses up to 100 mg/kg administered daily for four days.
4. AVI-6006 reduces viral titer in plasma and tissues in a dose dependent manner.  Reduction in viral titer is positively correlated with survival in the mouse model.
5. The ferret represents a new and meaningful model for evaluation of Dengue Viral infection
6. AVI-6006 reduced the liver pathology induced by Dengue 2 in the ferret model.
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Background: Dengue virus infections result in a spectrum of disease, ranging from Dengue fever (DF), to
Dengue hemorrhagic fever (DHF) and Dengue shock syndrome (DSS). Earlier studies utilized a
phosphorodiamidate morpholino oligomer (PMO) or peptide conjugated PMO to identify the 5’-stem loop (5’-SL)
and the 3’-cyclization sequence (3’-CS) as highly conserved viral targets.
Methods: In vivo efficacy studies were conducted with AVI-6006, a combination of the 5’-SL and 3’-CS
oligomers, in AG129 mice infected intravenously with the DEN2 S221 viral strain which causes early lethal
disease in mice, including increased vascular leakage and cytokine storm. In addition, efficacy studies were
conducted in ferrets. The endpoints of the studies included median survival time (MST), long term survival, body
weight changes and blood and tissue virus load. The studies evaluated PMO, peptide conjugated PMO and
PMOplus chemistry for the 5’-SL and 3’CS sequences.
Results: AVI-6006 provided greater potency relative to the PMO and less toxicity than the PPMO (peptide
conjugated PMO) oligomers composed of the same 5’-SL and 3’-CS target sequences. In the mouse a 3.0 mg
dose of PMOplus oligomers administered by the intraperitoneal route on days 0, 1, 2, 4, 6 and 8 post infection
provided for MST of 14 days and 20 percent long term survival versus MST of 4 days and no long term survival
in the saline control and the scramble PMOplus control sequence (p<0.05). In the ferret, a dose of 150mg/kg
(75mg/kg each of 5’-SL and 3’-CS) was well tolerated and reduced body weight loss from infection.
Conclusions: AVI-6006 oligomers targeting the 5’-SL and the 3’-CS are effective against Dengue 2 in both the
mouse lethal challenge and ferret challenge models providing survival benefit, reduction in viral titer and
prevention of body weight loss. The 5’-SL and 3’-CS combination provides a broad separation in the effective
dose from the adverse event dose.
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Group Virus Treatment Number of 
Ferrets
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1 DV2 105 pfu/ml PBS 8 Histology
Plasma Titer
Tissue Titer2 DV2 106 pfu/ml PBS 8

3 DV2 105 pfu/ml 150 mg/kg i.p. 8

4 DV2 106 pfu/ml 150 mg/kg i.p. 8

I.  MOUSE EFFICACY  STUDIES

II.  FERRET EFFICACY STUDIES
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