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Foscarne t  Inhibi t s  D i f f e r en t i a t i on  o f  Os teob las t s  in Vitro.  L 
Titus, S.D. Boden, G. Hair, M. Racine, and R.F. Schinazi. VAMC and 
Emory University School of  Medicine, Atlanta GA 30033 

Foscarnet (PFA) is a pyrophosphate analog used primarily to treat 
cytomegalovims infections in AIDS patients, This drug causes 
osteomalacia and failed mineralization of  boae in cats after two weeks of 
i.v. infusion. Although systemic effects of  PFA undoubtedly contribute to 
these bone lesions, the data suggest that the failure of mineralization 
reflects direct effects of  PFA on the osteoblast. We present here data that 
at a nontoxic dose (similar to plasma levels in treated patients) PFA dose- 
dependently hloc, ks rat preosteoblast differentiation in cell culture. 
Preosteoblasts from fetal rat calvariae differentiate in culture to mature 
osteoblasts when stimulated for seven days with 1 nM glucocorticoid 
(Triamcinolone). Osteoprogenitor cells within these cultures form 
nodules which deposit hydroxyapatite and secrete the bone specific matrix 
protein, osteocalcin. The progression of differentiation can be determined 
by monitoring expression of specific genes whose expression changes at 
various stages of differentiation, or by counting nodules and measuring 
osleocalcin secretion two weeks after treatment with glucocorticoid was 
initiated. Treatment of  these cultures with 100-500 ~M PFA for two 
weeks completely abolished mineralization of nodules and reduced 
osteocalcin secretion by 90*/, in a dose-dependent manner. Levels of 
mRNA for Bone Morpbogenetic Protein-6 (BMP-6, an important 
mediator of  osteoblast mineralization in these cultures) were reduced 55°/'0 
after 12 h of PFA treatment. Other markers of  the osteoblast phenotype 
(osteopoatin mRNA, alkaline phosphatase activity) were also dose- 
dependently inhibited by these doses of PFA. Using a mature osteoblast- 
like cell line, we determined that PFA has no effect on either proliferation 
of these cultures or responses to calcitropic hormones (PTH, 1,25 vitamin 
D~). We conclude that PFA may exert deleterious effects on bone by 
inhibiting osteoblast differentiation and bone mineralization. As AIDS 
patients receive more effective, life-prolonging treatment, this potential 
side-effect of  PFA may become apparent. (This work was supported by 
the GA VA Research Center on AIDS and HIV Infectious.) 
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Viral thymidior kimute ie ¢mmtial fee the spread ef  herpes ~iatplex 
v i ~  OISV) iadaced zeaert for i  l emm/m v/po. 
M J M , , t " ' ~ L  A M Walkim, P J Dunfotd, P Woa8 Kai-ln, G 
Thomas*, R W ~ * ,  K E B Parker*, J H MeneU*, S A Makolm, 
N A Rebefls and J A Maltin* 
Delmameats of Vimlegy and *Chemis~,  Roche Research Cemm 40 
Bmadwatef Road, We~vya ~ City, Hextfmdslfife, AL7 3AY, U.K. 

In m foliowin 8 an i.o. infectioo, HSV-2 distributes to 
m ~  ~ ~ y  ~ ~ i ~  and ~ ~ v ~  
~ , . a !  ~ i a ~  witlfia rite CNS pmduo~ a bahai encel~if is .  In 
omtrask infeotina of the skin svffa~t wilh HSV-2 t~esulls in a disctek: 
iocai ImioL mil?'abou of vinm to seusmy mumanl gau61in innervating 
,x-  in~t iou  s/~, and subS~l.~-' spnmd OF the vinm to adjaom~ m~as ~ 
the same dmmtmne to pmduoe a m i p  ~ e k e t a i w  lesieas (the 

I~m'). In beth tyler  el" io_r~,'.,~ vinm tcplicmion within 
neemml t i s~e  is im0eoam for ~ and this t e ~ k : a i m  is 

m the activity ol" vindly-aceded thymidian I~in~e (TK). 
"l'hm, T K ~  HSV-2 is not iellatl f ~  a systemic infeOim, and does 
mt  i n d u e  a zostefifenn I ~ i m  felim,Aag skin iaaooNlatioa (alllmegh it 
does ~ a l~immy kldea at the iafeaioa site). We show that ~e 
p h m m ~  e f a  T K "  v inn  caa be m m d u ~  Jn ~vo by the thmapmtic 
admi~htmtiea of specific inhibitmu e f  viral TK. In I ~ c v l a c  Re 32- 
1520 and Re 32.4397 I~Veat~d HSV-2 ~-,Y___.f-~ lethality in a systemic 
infoction nmde& and reduced z e s t "  lesioa deveiopmem in a madel e f  
~em~ infectm 3~.delmdm ltSV ~ f e l ~ i ~  v~mi 
r eac th~ .m in uou,nml tmu¢ is tlmu~lm to pmx~d ~ ( m ~ m c e  o~ 
virus at muc~d  ~ ~ t l m  ~ ~" viral TK will 
have th~nqxutic po~mial in iI~ oamrol of  mmrrcm HSV ieXoctioa in 
tha dinic. 
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The Relationship of Basal Cell Layer Dt~g Concentration ( C )  to the 
Antivirtl Efficacy: A Rigorous Evaluation of the C* Concept for 
Predicting the Entire Range of Topical Efficacy of Acyclovir 
Formulations in the Treatment  of  Cutaneous HSV-1 Infections in 
Hairless Mice. Samir C. Mehta, Mohson I. Mouna, Abdcl-Halim 
Ghanem, William [. Higuchi, Earl R. Kern* and HalOed El-Shattawy b. 
Dept. of Pharmaeautics and Pharmaceutical Chemistry, Univ. of Utah 
Salt Lake City, LIT 84112; ~ l a t .  of  Pediatrics, Univ. of Alabama at 
Biraungham, AL 35294; .bDcpt. of  Phanuac~utics, Univ. of  A|-Azhar, 
Cairo, Egypt. 

For the past few years, our laboratory, has been involved in the 
development of a novel approach for predicting topical m vivo  ef f icacy 
based on the estimation of skin target site free drug concentration (C*) 
from in vitro flux data. We have used acyclovir (ACV) as a model drug 
in the treatment of oataneous HSV-I infections in hairless mice. The goal 
of this study was to rigorously evaluate the applicability of this approach 
over the entire range of topical efficacy (i.e., from 0% to 100°/*). We 
employed a variety of ACV formulations differing in solvent 
compositions, enhancers, and excipiems (and therefore in their cfficacies) 
to achieve this goal C values wcr¢ ~liluated from the in vitro flux data 
obtained in an in vivo-in vitro experimental design that closely 
approximated the in v ivo treatment protocol. For 11~ in v ivo  snlivirul 
efficacy studies, a finite dose of ACV formulation was applied twice a 
day. beginning the day after r ims inoculation, for four days. The lesions 
were scored on tl~ fifth day and the efficacies were calculated as 
described earlier (Gonsbo et al.. Int. 3. P h a r m .  65. 183-194 (1990)) Our 
results indicate that. for a varie D of formulations oxar a wide range of 
efficacies, the predictions based on C* are in good agreement with the 
observed m v ivo  ¢fficacies. These findings strongly demonstrate the 
predictive value of C* over the entire range of topical efficacy, thereby 
further strengthening its potential for use in practical situations. The 
findings also indicate that although the excipients in a formulation may 
alter the rate and extent of a,~'ailable drug at the target site. in these cases. 
the:, do not have any effect on the in v ivo potency of the drug Supported 
by a Grunt-in-Aid from TheraTech. Inc and by NIH Grant AI 20 [61 
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T h e  A n t i v i r a l  Eff icacy of  T o p i c a l  Z O V I R A X  ® C r e a m  or  
VECTAVIR ® Cream in HSV-lnfec ted  Mice. 
D. W. SELLESETH*, J. R. J O H N S O N  and  G. DAVIS.  Glaxo 
Wel lcome Inc., Research Tr i ang le  Park,  Nm-th Carol ina,  U.S.A. 

This  an ima l  mode l  was  used to compare  the efficacy of 
ZOVIRAX ® C r e a m  (acyclovir ,  ACV) to VECTAVIR ® Cream 
(penciclovir) in three s ingle-bl inded studies. The third s tudy 
included placebo-treated controls and mice given an oral dose of 
ACV equiva lent  to the topical dose (oral controls). SKH-1 or 
HRS/J  mice were  inoculated on the snout wi th  HSV-1 (SC-16, 
w i l d - t y p e  HSV) and  t rea ted  top ica l ly  b.i .d, w i th  e i the r  
ZOVIRAX ® Cream or VECTAVIR ® Cream. The orofacial HSV 
mouse  mode l  is des igned to mimic  an  episode of h u m a n  HSV 
labialis recurrence.  After  inoculat ion mice show visible lesions 
usual ly  about  four days after inoculation. Since many  people 
experience p rodrome 8 to 24 hours  before recurrent  lesions are 
visible, the topical t reatments  were  started on day three post- 
inoculat ion and the mice were  scored dally for lesion severity. 
Area-under- the-curve  values  were  calculated for each mouse 
and were  compared using a two-sided T-test. In all  experiments, 
t reatment  wi th  ZOVIRAX ~ Cream was significantly better than 
VECTAVIR ® Cream,  un t rea ted  controls ,  oral controls,  and  
p lacebo- t rea ted  cont ro l s  (All  P va lues  w e r e  < 0.001) in 
prevent ing  lesion severity.  Placebo-treated controls were  not  
s ignif icantly different  from un t rea ted  controls  (P=0.29). Oral  
controls were  not significantly different from untreated controls 
(P=0.16) proving that the activity seen with ZOVIRAX ~ Cream is 
not due to ingestion of topically appl ied material.  The effects of 
VECTAVIR ® C r e a m  w e r e  not  s ta t i s t ica l ly  d i f fe ren t  f rom 
unt rea ted  (P=0.64, 0.71, and  0.63) or placebo-treated controls 
(P=0.13). In conclusion, these experiments show that ZOVIRAX ® 
Cream is super ior  to VECTAVIR ® Cream in prevent ing  HSV 
lesion deve lopment  in this mode l  when  t reatment  is init iated 
three days post-inoculation. 
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