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Objectives of the study: Assess whether antiviral drugs are able to 
improve &qrocyUc d~maooe induced by infection of macrophages with 
HIV. Primary macroplaages oblalaed from seronegauve donors were 
infected in vitro with HIV in the lmmmee or absence of AZT. Astrocyt~ 
cells were then exposed to the supernatants of infeaed- or mock-infected 
macrophages. Their viability and levels of apoptosis wea-e assessed by 
laypan blue exclusion, FACS analysis, and TUNEL staining. The 
supernatant of infected macrophages Coat not that of macrophages not 
exposed to HIV) was able to induce a dramatic decrease of ~ t y  of 
astrocytes, starung from day 6 after exposm-e. This effect is not related to 
the infection of astrocytes by HIV, since both p24 (assessed at all tame 
points of the expertment) and DNA-PCR were negative; in addition, CD4 
expression was also negative. FACS analysis shows a very low viability of 
astrocytic cells (lower than 5% after 14 days of cnlture), that is aot 
completely related to apoptosis. Indeed, both TUNEL staining and FACS 
analysis show apoptosis in about 40% of the as t tocy t i c  cells (compared to 
9% in those exposed to mock-infeaed supematants), while the other cells 
seem to be dying for necrosis. The phenomenon cannot be reprcdttoed by 
exposing astrocytes to recombinant gpl20 (the levels of  apoptos~s under 
these conditions wea'e superimposable to those obtained in mock-infected 
exposed astrocytes). More important, the superantants of macrophages 
infected bat treated with AZT (with levels of p24 andetectable) were 
unable to induce neither apoptosis nor necrosis in astrocTtes. Overall 
results may give some insights about the pathogenesis of the HIV-related 
encephalopathy, and more important, can contribute to the mulerstanding 
of the mechanism(s) by which AZ'T potently revca"ses the dama~e of 
central nervous system typically found in pat.tents infected by HIV. 
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ENHANCEMENT OF TIlE ION-PAIRING HPLC ANALYSIS OF 
CELLULAR 2'-DEOXYADENOSINE 5'-TRIPHOSPHATE, 2',3'- 
DIDEOXYADENOSINE 5'-TRIPHOSPHATE AND 2'-FLUORO- 
2',3'-DIDEOXYADENOSINE 5' -TRIPHOSPHATE POOLS 
THROUGH PERIODATE-TREATMENT AND FLUOROGENIC 
DERIVATIZATION 
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An assay for simultaneous quantitation of 2'-deoxyadenosine 5'- 
triphosphat¢ (dATP), 2'.Y-dideoxyadenosine 5'-triphosphate and/or 2'- 
fluoro-2'.Y-dideoxyadenosine 5'-triphosphate within cultured routine 
cell line and human peripheral blood mononuclear cells (PBMC) 
exposed to ddl and/or F-ddA is described. Following destruction of 
ribonucleotides by treatment with periodate of the samples, 
derivatization coupled with fluorescence detection has been 
investigated as a means of enhancing sensitivity for the ion-pairing 
HPLC analysis of dATP, a natural occuring deoxynucleotide, and 2',3'- 
ddATP or 2', 3'-F-ddATP, active antiviral metabolites of ddl or F-ddA. 
The reaction of chloroacetaldehyde with the adenine base of dATP, and 
ddATP or F-ddATP has been employed to form fluorescent 1, N ~- 
etheno derivatives ofdATP, and ddATP or F-ddATP These derivatives 
are separated by ion-pairing HPLC using a C 18 ODS column and give 
an analytically useful fluorescnce emission at 403nm after excitation at 
275 am. Derivatization, fluoresence detection and chromatography have 
been optimized for the analysis of nanomolar concentrations of dATP, 
ddATP or F-ddATP within cells exposed to dideoxynucleosides. This 
technique is suitable for high sensitivity quantitatinn of dATP, and 
ddATP or F-ddATP pools in samples from preclinical and clinical 
pharmacology studies 
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A Non-Human FJ l . l a I c  h4.ode! fe r  ! ,  Vivo Evah,a t ion  of 
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At present, heterosexual transmi~-i,,n acctmnts for up to 90% c)f new 
HIV infections worldwide. Therefore. n i~ ~ff gloh:d importance to develop 
strategies to combat further ~pleud o[ the epidemic via this route 
Prophylactic trcatnlent with antiviral drug~ hell,re or shortly after mucosal 
exposure may limit virus inteclilm t~, tile n/uco.a and the draining lymph 
nodes and/or may reduce virus load ~uch thai the immune system can 
eliminate the virus or, at leasl, keep it under hulg la.~ting controh Anti-HIV 
chemotherapy so I~lr has concentrated ~m Ibc devch~pment of drugs to prevent 
or delay disease progression Prophylactic clinical trials meet ethical, 
sociological and lechnical problems, therefirrc..m animal model should bc 
used first. SlY infection I l l" rllcsus in~[caques allows inlcclion via various 
roules, monitoring ol ~iroh!gical ~lnd inlmumdogical parameters and 
observalion of disease deveIopmenl Ple~,cntion ol SlY infuction by an 
anliviral, PMPA, wa~ recently demons~falcd in Ihc macaque model PMPA is 
active againsl variuus retroviruses, other drags hL~wever, are highly specilic 
for HIV-I. To tesl such substances m tile InaLAt]LIC mendel chimeric viruses 
will have to be used, coalaining the HIV I spccilic gene Ik~r the targel l)rotcin 
in an SlY genomic background. Such SHIV chimcra~ have been constructed 
recently. A chimera containing the HIV-I RT gene in the genolmc 
background of SlY has been repnned u~ cause d,scase in macaques as did 
some of the HIV-1 envelope bearing SHIV. These SHIV strains now allow 
#i t ivo testing of substances being targeted ,clectively to, e.g., HIV-I 
envelope or reverse transcriptase. Wc arc presently selecting/constructing 
SHIV strains which effectively iniecI rbe~u~ n3acaques via the mucosal route 
The susceptibility of these straim. Io inhibition hy sclecled antivirals is 
evaluated in vitro and in Hvo. Vimlogic~d :rod immunological parameters of 
SHIV h/(ection ill lhcsus lllLiCaques ~ffC nlllniU led in tile mucosa, in Ihc 
lymph nodes and in the periphery. This n~m-human primate model v,i]l ser~c 
to evaluale antivirals lk/r their plllential Ii~ be used ill successful prnphy[uxis 
of HIV inl~clion and disease 
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Robbins, R.V. Snnivas,  St. Jude Children's Research Hospital. 
Memphis,  "IN, USA; and M. Arimil l i ,  C. Kim, N. Bischotberger,  
Gilead Sciences, Foster City, CA, USA. 

PMPA is an acyclic nucleotide analog that has shown marked 
efficacy in the prevention o f  S lY infection in rhesus macaques. 
PMPA has also reduced S lY  RNA by 2-3 logs in chronically 
infecl~d macaques. To increase the low bioavailabili ty of  PMPA, 
a prodrug derivative bis(isopropyloxy carbonyl oxymethyl)PMPA 
was developed as a potential clinical candidate. Bis (POC)PMPA 
is chemically stable at low pH and has shown 30% bioavailability 
in dogs with minimal  toxicity in repeat 5-day dose administra- 
tions o f  60 mg/kg/day. The anti-HIV-1 activity ofh is (POC)PMPA 
in freshly isolated human peripheral blood lymphocytes and in 
dcndri t ic-T cells coculture system was 35- and 16-fold, respec- 
tively, greater than that o f  PMPA.  Both PMPA and bis(POC) 
PMPA were virtually non-toxic at concentrations that completely 
suppressed viral replication. Studies of  the metabolism o f  [~H] 
bis(POC)PMPA showed that it was rapidly taken into the human 
cells, hydrolyzed to the parental PMPA, and phosphorylated to the 
round- and diphosphate derivatives, By 60 min of  incubation with 
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one mM [ H]bis(POC) PMPA,  the concentration o f  PMPA, 
PMPAp and the active diphosphate, PMPApp, in the human cells 
was 28, 1.9 and 6.3 uM,  respectively. By contrast, activation o f  
fi'ee [3H]PMPA in the human cells was virtually undetectable 
during this period. These results show that b is (POC)PMPA is a 
membrane permeable form o f  PMPA and shows promise as a drug 
for the treatment and prophylaxis o f  HIV infections. 
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