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Ribonucleotide Reductase Inhibitors, Didox and Trimidox, 
Demonstrate Antiretroviral Activity Alone or in Combination 
with DDI  in a Murine Acquired immunodefieiency (MAIDS)  
Model. H. Elford~, B. Van't  RieO, C. Mayhew 2, O. Oakley z, 
N. Hughes  2, J. Piper 2, V. Gallicchio 2. ~Molecules for Health, 
Inc., Richmond, VA; ~University of  Kentucky, Lexington, KY. 

A new treatment approach to H1V infection is based on the 
thesis that the quantity of deoxynucleotides can be made  
deficient, thereby impair ing the synthesis of proviral D N A  by 
inhibiting cellular ribonucleotidc reductase (RR). This premise 
has gained recognition by clinical trials in which RR inhibitor 
hydroxyurea exhibit anti-HIV activity in combination with 
didanosine (DD[). In this study, we tested Didox and 
Trimidox, potent RR inhibitors, alone or in combination with 
DDI  in the murthe immunodeficiency model of  AIDS 
(MAIDS).  Infected mice  were treated (M-F) with Didox or 
Trimidox alone or in combination with DDI. Didox or 
Trimidox treatment alone produced marked increase in survival 
and a strong suppression of viremia (splenomegaly) as well a~ 
reduced lymphadenopathy and hypergammaglobulinemia.  Ten  
weeks or less of combination treatment decrease the expression 
of  viral gag  12 envelope glycoprotein to undetectable levels. 
The antiviral effect was enhanced with DDI;  however,  D D I  
alone had only marginal  activity. All the untreated M A I D S  
infected animals and those treated with DDI  alone had died by 
week  32 while a significant number of  Didox, Tr imidox 
treated singly and in combination with DDI  lived beyond one 
year. These results further support the therapeutic potential of 
these drugs. 
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New drugs that modulate gene expression and vmts replication 
are requin~ as tools to study HIV-1 proliferation and as potential 
t h e ~  compotmds. This repoR describes the preclinical development 
of GPI2A, a drug candidate against the HIV~AIDS disease. GPI2A is a 20- 
mer amiseme oligedeoxynuclentide partially thioated at seven base 
posmom, and is designed to target a highly conserved region of the HIV-I 
genome. Amisense activity was demonstrated m the 134.14 cell line that 
constitutively expresses the HIV proteins. Inhibition of multiple HIV 
(stratus IIIB, NLA3 and JRFL) replication was shown in infected-PBMC. 
Reductions in the RT-activity and the viral p24 pentein levels m HIV-i 
infected cells demonstrated the antiviral activity. Pharmacokinetic 
properties were characterized with labeled GP12A in CD-I mice. GPI2A 

to most tissues including the brain, with high concentrations in 
the thymus after a single i.v. or s.c. of 30 mg/kg body weight injections. 
GPl2A persisted in the blood and plasma for up to 9 hours and persisted 
m tissues for 7 days postinjection. Single doses of 250 mg/kg body weight 
were tolerated in mice. A daily mbcutane.ot~ injections of 30 mg/kg body 
over 14 days has been well tolerated in CD-I t~ice widient any noticbale 
toxicity. 
Conclusion: GPI2A is a potent inhibttor of HIV-1 gene expression and 
replication with a good pharmacokinetic profile and it is non toxic. 
Laboratory studies with GP12A have shown encouraging results, and 
clinical trials are scheduled to begin shortly to evaluated the tller'a~utic 
~nelits. This work was supported by a research gram from the Manitoba 
Health Research Council to LA.W. 

184 
Pentafi~de (T-20), A Novel Inhibitor of HIV-I lhtden: 
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The T-20 LAB (Labeled Avidm Biotin) ELISA w'~ developed for 
m detecting and quaatifying T-20 in biotogteal flm,k. The meJmd was 
used to ~ the r~nclthical phmnmcadn~cs and bicdimthution 
pro~e OFT-20 in a ~a-ae~ al'~aimal ~ studies. Results tftbeae studies 
indicate that ft~awing ~ admiimmmien T-20 is cleared from the 
pla~na of rodents end primates by a ~-exponential ptxxams. In each 
spe~es %20 demmmme~ a relatively ~ alpha ~ dimibutien half- 
life folhm~d by a Ixol~'tg~ tecmir~ e2imimtion phase half-life. Vahi~ 
determir, ed in rodents fi~ the parmneters of Maximtm~ Plasma 
Concentmaen (C,,0 and Voimm at" Dimthunon (Vd) were highly 
predim~e for tho~ mine parameters determined in ;mmate~. 
Bindi~ibmion studies v~re peffom~t mmg a canulat~ rodent om~l. 

studies indicate that %20 readily penntrat~ the l y r e  system 
and equilibrates with the #asma reservotr of drag within 30 mmntes post 
adimmstration. The T-20 LAB EL1SA was evaluated for its use in 

clinical trials Studies performed in prmtates indicate that the 
assay yields eo~aistem AUC values over time. Studies pert'maned in 
normal paaent plasma ~ that the assay is highly quantitaw~e m tlua 
nmmx; however, n~-unfform recove~ c~ analyte from the plnsma of HIV- 
I posinve panents precludes the use of this method for the determination of 
clinical pharmaonkinetic parameters. To solve this lxoblem, l~lyclenal 
rabbit anti-T-20 eniibodies ~ used to develop a sand~ch ealm~ 
ELISA assay (T-20 PcAb Sandwich ELISA). The assay is t~aecifi¢ a~l 
quantimave for detscling analyte in HIV-I peQtive plasma and yields 
results which are comparable to ~ #otained w~th the T-20 LAB ELISA. 
The T-20 PcAb Sandwich ELISA was used to tieternune elimcal 
pharm,x:ddnetic parameters from paaents who received T-20 
intravenous infusion tn an ongoing phase 1/2 mtdada~e, dose escalzmen 
clinical real 
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Since the discovery of 2'-fluoro-5-methyl-~-L- 
arabinofuranosyl uracil (L-FMAU) as a potent anti-HBV and 
antioEBV agent, we have studied the sLructure-activity 
relationships of 2'-deoxy-2'-fluoro-13-L-arabinofumnosyl 
pyrimidine nucleosides as anti-HBV agents. Therefore, it is 
rational to extend this study to the purine nucleoside analogues. 
Thus 3,5-di-O-benzoyl-2-deoxy-2-fluoro-13-L-arabino furanosyl 
bromide, which was prepared from L-xylose via a multistep 
procedure, was coupled with a variety of purine nucleobases. 
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From this general synthesis, several 
purine nucleosides containing the 2- 
deoxy-2-fluoro-13-L-arabinofuranosyl 
moiety were obtained. The anti-HBV 
activity and toxicity of the synthesized 
nucleosides were evaluated in 2.2.15 
cells. The adenine (ECs0 1.5pM ) 
and the hypoxanthine (ECs0 8pM) 
analogues showed moderate anti-HBV 

activity. (This research was supported by NIH Grant AI 
"~3655) 
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