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viral hepatitis induced by the coronavirus, MHV-3. Methods: 
Ribavirin was covalently coupled to highly purified hemoglobin 
HbAo at a me a n  molar drug ratio of 8:1 (ribavirin:hemoglobin). 
The RBV-Hb was evaluated for retention of haptoglobin binding 
and cellular uptake in vitro, as well as the ability to recover 
bioactive ribavirin following enzymatic cleavage from RBV-Hb. 
The RBV-Hb was complexed to haptoglobin prior to administra-  
tion to MHV-3 infected Balb/c mice, and carried one-third of the 
drug dose that  was used for the Ribavirin group. The RBV-Hb- 
treated group was compared to control infected untreated and 
Ribavirin-treated groups for survival, clinical behavior, viral titer, 
biochemistry and liver histopathology. Results: RBV-Hb was spe- 
cifically internalized by cultured h u m a n  and mouse  hepatic cells 
but  not by control non-hepatic cells. Ribavirin enzymatically 
cleaved from RBV-Hb retained in vitro bioactivity similar to un-  
modified ribavirin. Untreated and MHV-3 infected mice all devel- 
oped clinical and biochemical signs of acute viral hepatitis and 
died by day 4 post  infection (ALTma~ 7000 IU/L). Livers recovered 
from untreated and infected mice showed greater than  90% ne- 
crosis. In contrast, survival was enhanced  in both Ribavirin and 
RBV-Hb treated and MHV-3 infected mice with a marked reduc- 
tion in biochemical (ALT max 1000 IU/L) and histologic evidence of 
hepatic necrosis (<10%). Clinically, RBV-Hb treated mice be- 
haved normally at all t ime points, in contrast to Ribavirin treated 
mice which developed lethargy and abnormal  fur texture compat- 
ible with drug toxicity or ongoing viral infection. Conclusions: In 
this study, a beneficial effect of RBV-Hb was shown on the course 
of MHV-3 infection as demonst ra ted  by prolonged survival, im- 
proved clinical behavior, and a reduction in biochemical and 
histologic disease. The s tudy provides a rationale for additional 
studies to examine the mechan i sm for the beneficial effect. (Sup- 
port provided by Hemosol,  Inc.) 
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RIBAVIRIN COUPLED TO HEMOGLOBIN PROTECTS 
AGAINST VIRAL HEPATITIS INDUCED BY THE 
CORONAVIRUS MHV-3 IN MICE. Gary A Levy, Anand 
Ghanekar, Ian McGilvray, Toronto General Hospital, Toronto, ON, 
Canada; Nancy F Ng, Hemosol Research Corporation, Misdssauga, 
ON, Canada; Adam Levy, Laisum Fung, M J Phillips, Toronto 
General Hospital, Toronto, ON, Canada; Pieter Biessels, Caroline 
Woods, Gord Adamson, David N Bell, Hemosol Research Corporation, 
Mississauga, ON, Canada 

Background: Side effects of interferon-ribavirin combination ther- 
apy limit the susta ined viral response  achievable in a given HCV 
patient population. Furthermore,  it has  been  sugges ted  that  
higher ribavirin doses and longer t reatment  duration are required 
to achieve a susta ined response  rate in patients with genotype 1. 
Coupling of ribavirin to hemoglobin offers the potential of a 
therapeutic with improved safety and efficacy by targeting the 
delivery of ribavirin to key t issues infected by viral infections such 
as HCV. These t issues include liver parenchymal  cells and mac- 
rophages,  both of which possess  receptors for binding and inter- 
nalization of hemoglobin-haptoglobin complexes as part  of the 
natural  clearance pathway for cell-free hemoglobin.  Hemoglobin 
thus  serves as a natural  drug carrier for targeted therapy of such 
receptor-bearing tissues. Aim: To evaluate the effect of a ribavirin- 
hemoglobin conjugate (RBV-Hb, HRC 203) in a mouse  model of 


