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One-Month Oral Toxicity Studies o fA  Protease Inhibitor (ABT-987) in Rats and Dogs. C. Yang, 
B. Gemzik,  P. Ewing,  M. Pratt,  M. Friedman,  P. Cusick,  R. Krasula  and R. Pattersom Drug 
Safety Evaluation, Abbott Laboratories, Abbott Park, IL 60064,  USA 

ABT-987,  an orally active inhibitor of the HIV-1 protease,  was  developed as an antiviral 
agent. The purpose of the present studies was to evaluate the toxicologic and pathologic effects 
of ABT-987  w h e n  admin i s t ered  oral ly  to rats  and dogs for one month.  A two to four-week 
recovery  period w a s  included in the s tudy  des ign to a s s e s s  the  revers ib i l i ty  of any adverse  
effects. Twice daily dosing was  used to maximize  exposure to the drug. The dosages  were 30, 
100, 300 or 1000 mg/kg bid for rats and 20, 50 or 150 mg/kg bid for dogs. Loss of body weight,  
decreased activity, decreased food consumption,  emaciation,  weakness ,  dehydration,  emesis ,  
excessive salivation and diarrhea were observed in dogs that received 150 mg/kg bid. One male 
dog at this  dosage  l eve l  was  e u t h a n i z e d  in moribund condit ion on Day  22. As a resul t  of 
toxicity,  the 150 mg/kg bid dosage in the dog s tudy was  lowered to 100 mg/kg bid on Day 17. 
Liver  was  ident i f ied  as a target  organ in both rats  and dogs. The hepat ic  changes  in rats  
i n c l u d e d  e l e v a t e d  ALT,  AST,  GGT and  to ta l  b i l i r u b i n  and  h i s t o p a t h o l o g i c  c h a n g e s  
(mul t inuc l ea ted  h e p a t o c y t e s  and s ingle  cell  necrosis) .  The  hepat ic  f indings  seen  in dogs 
included elevated ALT, AST, ALP, GGT and total bilirubin as well  as histopathologic changes  
(per icholangi t i s ,  fat ty  change ,  necros is ,  b i l iary necros i s  and bi l iary hyperplas ia) .  Diffuse 
hypertrophy and cytoplasmic granularity of retinal pigment epithelium were  found in the eyes  
of rats. Subacute  gastrit is  with multifocal grandular necrosis  were  the changes  found in the 
stomach of rats. The changes in eyes  and stomach were limited to rats only. Membrane-bound 
inclusions were  detected by electron microscopy in hepatocytes  of rats and dogs, and in renal 
dis ta l  tubular  ep i the l ium and ret ina l  p igment  ep i the l ium of rats .  In rats ,  the  changes  in 
s tomach were  reversible,  but the effects on liver and eyes  were  not total ly  reversible  after a 
two-week recovery period. The hepatic changes  seen  in dogs were  partially reversible after a 
four-week recovery period. Based on these  studies ,  the no-toxic-effect p lasma drug exposure 
( A U C  0 - 2 4  hr ) in r a t s  w a s  l e s s  t h a n  6 m c g . h r / m l  and  in dogs  w a s  c o n s i d e r e d  to be 
approximately 44 mcg.hr/ml. 
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T l i R :  Severa l  puriue alid p).rimidim-- a~mb:,gues arid su l fur  c*,~ih h i  l;., 
compounds  affecl  c e m l m  host ce l l s  it| such a way as to inhibi l  or prevent  "~irus 
entr-,, or muhi ld iCa~iom som~" h) ,::OmllelJlGc i~ihil,HlOll; *:,1 t he se  c,'.mp~.mttds, h,ur 
sIIm.~.ed p ro lec l ion  :n illlCe Hi iected wi th  po] ioxJrus  or Hii]tieiiza \ i f | I s .  bill a l a l c r  
clexel,.,pme]~l of resisLance to ¢>~cL, t~! {lie Ihree mi,:]eJ¢ acb~J base  analo~:u~.:s \*.as 
d e m o n s t r a l e d  (1 5~. "l'he fourlh e r a | p o u n d .  | h Jophe  oyl uret~ 1"]2t R~, ".,.as l e s l e d  
agai~lst t t !V in : i l r o  and s h o w e d  a good inh ib i to ry  ralio. "fL;R v,,~ls admin i s t e r ed  o r a l | )  
to two la le  s lagc  cancer  pa l i c . t s ,  mixed as 0.C,3 to 0.(,4% of  a semi l iquid dic~ l~,od, 1'11) 
for three  v.'ceks, \vith no si,.Ic c i fcc!s .  NVA:Usi~ G melhods  tes led  for o lher  d i s ea se s  
16.7:, earl,, n o | s t r u c t u r a l  t l I \ /  c o m p o . e n t s  ' ac re  cx l r ac t ed  us iug  Ihe sepa ra t ed  cell  & 
. o c l c a r  m e m b r a . e s  from I l l \ :  i n fec ted  ce l l s  h a ~ c s t e d  four hrs afh.'r i n f e e l i o .  ~md 
s~ored less  1ha |  one w e e k  al 75degr . ( ' .  {\Ve discm, ered prev ious ly  that early x, i ral  
(d<}ilJl)Ollell~tS "WIIich d~:, Jlot  I)ec;HIl~. !i ])iI11 ~!l" 1lie SII"UCILIFC Of  l.li~: H!~IIt~FC \ i l ' t fS  lIi~l*" 
d i sappea r  i f  f roze~ too long:, M e m b r a , c s  >.ere ~,¢ntl) son ica l cd  over  ice  hi Hcutrtd 
phosph:~te I~uffcrcd s~litlee. ,:.:cl[lrlftlv, ed ~lid lhc  super t la te  s c p a r a l e d  b)  gcphadcx.  G 
200,  and the seco~ld p e a k  c lua tes ,  which  coHtained n o | i v | n o n  t m t i g e n s ( N V , \  v,'crc 
concen t ra t ed .  [n a s p e c i f i c  [ )mphoc )~c l J r t ,m  HIV Dment~  slil[luJatioH assa.v, a 
t i t ra t ion  effect \v~ts obscr ' ,cd .  E m u l s i f i c a t i o n  of 150 mcg  protcitt./0.1 ml NX/A \vilh ':3.1 
ml i n c o m p l e t e  Ureuml's ad tt,,ant \~.as used  as ',acciI,c. ~,dmi, , islered slo,.vl,, 
i n t r ade rma l l )  once  per  lllotlth for three mc, nths t~ an I I IY pos i l i xc  pat ient ,  ('c11 
n ]ed ia led  ]mmmie  r e s p o n s e s  bul no t ,~xicit)  r eac t | t ins  we:re obse~, 'cd dur'Jrb,?i thu 
cour se  of  s ix  iliOlltlls Mter ti le firs! | l l l l I l t l l l i  ZtltiOII. At s ix  illOlll.hs the palienl  bec;:lme 
HIV sercmegatl ' ,e .  Cl:T~.\o AI])S lml ic l | l s  r ece ixed  T I i R  f,.r three ,.vceks. foll,rv\cd I,y 
N V A  v a c c i n e  once  per  month  l o t  d~ree l | |~nths.  Bolh ~.~.ere s t i l l  s i ck  ttl th ree  months ,  
w i th  no si:,,, of  imlor~wcmvnt. At s ix  months ,  tree p~lticlll sh~)\ved a \fist impr,.~'~.mc||t 
amJ the other  pat ient  did |lot i m p r o v e  |ml i l  aboul uiHe n |onths .  Both are a l ive  and 
free of d i s e a s e  I\,.~, yrs .pos!  ( ' l ,  SU.': eSlil|9, fur lher  s tud ie s  b~. other  [ux, e s t loa to r s .  
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