
INFECTIOUS DISEASES 

THE POTENTIPL FOR ORAL AWTIBIOTIC m Y  FOR 
PS-NAS INFECPIONS IN CHILDREN. Melvin I. t1 ' ' Marks, Stephen A. Char t rand ,  and Ronald S c r i b n e r ,  

Univ. o f  O k l a h m  Hlth.  S c i .  Ctr. and Univ. o f  South  Alabama, 
Depts.  o f  P e d i a t r i c s ,  Oklahana C i t y  and  Mobile. 

New, o r a l l y  absorbed q u i n o l i n e  d e r i v a t i v e s  are h i g h l y  active 
a g a i n s t  a broad  spec- o f  b a c t e r i a ,  i n c l u d i n g  P s e u d m n a s  
(Antimicrob Chemother 23:658, 1983) .  P s e u d m n a s  (n=145) 

were tested & vi t ro  a g a i n s t  enoxac in ,  n o r f l o x a c i n ,  c i p r o f l o x a -  
cin, and o f l o x a K  A l l  were active a g a i n s t  P. aeruginosa  
(MIC ( 4  ug/ml) ,  i n c l u d i n g  aminoglycoside-resistant i s o l a t e s .  
~ n o x % k  and c i p r o f l o x a c i n  e r e  most a c t i v e  a g a i n s t  o t h e r  
P s e u d m n a s  species, i n c l u d i n g  m y  s t r a i n s  o f  g. c e p a c i a  and 
P.  m l t o p h i l i a .  The phammcokine t ics  o f  t h e s e  d r u g s  were  - 
determined  i n  mice and rats and t h e r a p e u t i c  s t u d i e s  performed 
i n  two models: (1 )  Graded i n o c u l a  o f  ~i~?lwkrx>n;:s s p e c i e s  were 
i n j e c t e d  I P  into mice,  f o l l m e d  by  s i i i g l e  d o s e  t h e r a p y  4 hour  
later. Oral enoxac in  was more a c t i v e  t h a n  n o r f l o x a c i n  or 
tobramycin i n  reduc ing  bac te remia  and m o F a l i t y  d u e  tog. 
neru  i n o s a  and P. cepacia (e.g. ID5 10  f o r  s a l i n e  v. lo6 ' '  
f o r  L o x a c i n  f o r  P. aeru i n o s a )  ; (2)  &a1 enoxac in  was begun 
3 d a y s  o r  3 weeks-after grsistent Pseudawnas  puImonary 
i n f e c t i o n  in the agar-bead rat  model. B a c t e r i a l  c o n c e n t r a t i o n s  
i n  lung  were reduced by 66% and 768, respectively. 

These i n  vitro and  i n  V ~ V O  d a t a  s u p p o r t  the continued 
develo* ofinolines a s  oral antibiotics f o r  P s e u d m n a s  
i n f e c t i o n s  in c h i l d r e n .  

WITHDRAWN 

ANIMAL MODEL FOR TOXIC SHOCK SYNDROME (TSS). Marian 
E. Melish,  Kanitha S. Fro  n e r ,  S h i r l e  S. H i r a t a ,  and 1 1 m ~ u r a t a ,  UniversiEy of HawaiiYSchool of 

Medicine,  Department of P e d i a t r i c s ,  Honolulu, Hawaii. 
TSS Antigen (TSS Ag), t h e  p r o t e i n  marker i d e n t i f y i n g  TSS 

a s s o c i a t e d  s t a p h y l o c o c c i ,  can  be  d e t e c t e d  i n  b lood ,  u r i n e  and 
t i s s u e s  of p a t i e n t s  w i t h  TSS b u t  h a s  n o t  been proven t o  be  t h e  
t o x i n  r e s p o n s i b l e  f o r  shock and mul t i sys tem dysfunc t ion .  To 
a s s e s s  p a t h o g e n i c i t y  we developed an animal model. Rabbi t s  given 
I.V. b o l u s  of 60 pg/kg of p u r i f i e d  TSS Ag were unaf fec ted  b u t  100 
pg/kg b o l u s  dose + r a p i d  4 i n  BUN, c r e a t i n i n e  and SGOT, lympho- 
p e n i a ,  profound hypotens ion  by 12  hours  and d e a t h  by 24 hours .  
Baboons g iven  100 pg/kg by I.V. b o l u s  showed no hypotension o r  
chemical  change b u t  doses  of 150-400 pg/kg g iven  by i n f u s i o n  
over 1-16 hours  -t azotemia ,  lymphopenia, moderate t o  profound 
hypotension i n  a l l  and spontaneous m o r t a l i t y  i n  213. The p r o f i l e  
of TSS Ag i n  serum and u r i n e  was followed by radioimmunoassay. 
In  baboons TSS Ag was d e t e c t e d  i n  serum immediately a f t e r  100 
pglkg b o l u s  i n j e c t i o n  ( i n e f f e c t i v e  dose) w i t h  peak c o n c e n t r a t i o n  
of >I300 nglml bu t  was c l e a r e d  r a p i d l y .  I n f u s i o n  of 400 pg/kg 
over 4 hours  + shock and d e a t h  wi th  peak c o n c e n t r a t i o n  110 ng/ml 
and p e r s i s t e n c e  f o r  32 hours .  Plasma l e v e l s  of TSS Ag i n  r a b b i t s  
and baboons wi th  hypotens ion ,  azo temia ,  l i v e r  damage and lympho- 
p e n i a  a r e  s i m i l a r  t o  those  i n  exper imenta l  i n f e c t i o n  wi th  TSS 
s t a p h y l o c o c c i  (>  80 ng/ml s u s t a i n e d  over s e v e r a l  hours . )  Autopsy 
resembled f a t a l  human TSS. T h i s  animal model reproduces  t h e  
major p a t h o l o g i c a l  f e a t u r e s  of  TSS, s u g g e s t i n g  t h a t  TSS Ag i s  the  
media tor  of r e n a l  and h e p a t i c  d y s f u n c t i o n ,  shock and d e a t h  e i t h e r  
by d i r e c t  a c t i o n  o r  through endogenous h o s t  response .  

?IOBILIZATION OF TYPE b CAPSULE GENE(S) IN HAEMOPHILUS 

"f113 INFLUENZAE b (Hib) BY CELL TO CELL CONTACT. P.M.Men- 
delman, V.Ph.Syriopoulou, S.L.Gandy, C.A. Doroshow, J. 

I.Ward, A.L.Smith. Univ. Wash., Chi ld .  Hosp., Dept. Peds . ,Sea t t le .  
L i t t l e  i s  known about  t h e  g e n e t i c s  of t h e  t y p e  b c a p s u l e  (cap),  

t h e  m a j o r v i r u l e n c e f a c t o r  o f  Hib. By c o n t r a s t ,  t r a n s f e r  of a n t i -  
b i o t i c  r e s i s t a n c e  is  w e l l  known t o  be  mediated p r i m a r i l y  byR-pla- 
smids,  though chromosomal gene t r a n s f e r  a l s o  o c c u r s  under condi - -  
t i o n s  f a c i l i t a t i n g  conjuga t ion .  During exper iments  t o c h a r a c t e r i z e  
plasmid-mediated AmpR we mated 29 AmpR s ~ S  Alaskan Hib w i t h  a n u n -  
encapsula ted  Amps smR r e c i p i e n t .  We noted  l a r g e  smooth c f u s  among 
t h e  AmpR t r a n s c o n j u g a n t s  (TCs) i n  25 o f  29 mat ings .  T e s t i n g  t h e s e  
smooth s t r a i n s  f o r  b cap.  (an t i se rum a g a r  and a g g l u t i n a t i o n  w i t h  
a n t i  b an t i se rum)  r e v e a l e d  t h a t  a l l  were t y p e  b. The background 
muta t ion  f r e q .  of  t h e  25 donor s t r a i n s  t o  SmR was 210-9 and t h e  
muta t ion  f r e q .  o f  t h e  unencapsula tedrecipient to  produce t y p e  b 
cap.  was u n d e t e c t a b l e  These d a t a  s u g g e s t  t h a t  cap.  ex- 
p r e s s i o n  was t h e  r e s u l t  of  gene t r a n s f e r  t o  t h e  r e c i p i e n t  and n o t  
a m u t a t i o n a l  event .  To de te rmine  i f  t h i s  phenomenon o c c u r s  i n  
o t h e r  R-plasmid b e a r i n g  HI, we mated a n  Amp, Cm and Te r e s i s t a n t  
Hib i s o l a t e  wi th  2 d i f f e r e n t  unencapsula ted  r e c i p i e n t s .  The t y p e  
b cap .  t r a n s f e r r e d  wi th  t h e  a n t i b i o t i c  r e s i s t a n c e  d e t e r m i n a n t s  i n  
a s u b s e t  of  TCs. Conjugal cap.  t r a n s f e r  from t h i s  s t r a i n  was n o t  
d e t e c t e d  i n  t h e  presence  of DNAase, s u g g e s t i n g  gene t r a n s f e r  oc- 
c u r r e d  by t r a n s f o r m a t i o n .  We conclude t h a t  t h e  t y p e  b cap.  genes 
of t h e s e  s t r a i n s  t r a n s f e r  c o n c u r r e n t l y  wi th  t h e  plasmid a s  a com- 
mon e v e n t  i n  v i t r o .  Whether t h e  cap .  b gene can  be  c a r r i e d  on a n  
R plasmid whether it i s  t r a n s f e r r e d  by p l a s m i d - f a c i l i t a t e d  
chromosomal exchange remains t o  b e  de te rmined .  

PENICILLIN BINDING PROTEINS (PBPs) I N  HAEMOPHILUS IN- 
FLUENZAE (HI) .  P.M. Mendelman, D.O. Chaf f in ,  V.Ph. 1114 v Syrlopoulou,  J .Philpott-Howard,  J.D. Will iams,  A.L. 

Smith.  Univ. of  Wash., C h i l d r e n ' s  Orthopedic Hosp. and Med. C t r . ,  - 
Dept. o f  Peds . ,  S e a t t l e  and London Hoso. Med. C o l l . .  Ensland.  -L - . - 

We p r e v i o u s l y  d e s c r i b e d  d i f f e r e n t  PBP p a t t e r n s  o f  3 non-typea- 
b l e  a m p i c i l l i n - r e s i s t a n t  (AmpR) -6-lactamase-neg. HI. The r e s i s -  
t a n c e  de te rminant  could  be  mobi l ized  by t r a n s f o r m a t i o n  p e r m i t t i n g  
assessment  and comparison o f  t h e  PBPs i n  t h e  AmpR t r a n s f o r m a n t s  
(TFs) and t h e  i s o g e n i c  ~ r n p ~  r e c i p i e n t .  PBPs were d e t e c t e d  by i n -  
cuba t ion  of c rude  membrane p r e p a r a t i o n s  w i t h  r a d i o l a b e l l e d  peni -  
c i l l i n  (PCN) fo l lowed by s e l e c t i v e  s o l u b i l i z a t i o n  wi th  s a r k o s y l ,  
e l e c t r o p h o r e s i s  i n  SDS-PAGE and f luoroqraphy .  Ten major PBPs ran-  
g ing  i n  mol. wt.  from 88 t o  27 Kd. were d e f i n e d  i n  t h e  AmpS r e c i -  
p i e n t .  TWO TF s t r a i n s  showed a p p a r e n t  d e c r e a s e s  i n  PBP 4 and 9.  
To measure t h e  a f f i n i t y  of t h e  PBPs f o r  Amp, we a s s e s s e d  3 ~ - P C N  
binding  of t h e  AmpS r e c i p i e n t  and 1 o f  t h e s e  AmpRTFs i n  t h e  pre-  
sence  of Amp a t  s e r i a l  t e n - f o l d  conc. ranging  from 10-3 t o  102 
t i m e s  t h e  MIC. The a f f i n i t y  of PBP 1 and 3 was i d e n t i c a l  f o r  b o t h  
t h e  AmpR TF and t h e  AmpS s t r a i n .  However, a f f i n i t y  of PBP 5 of 
t h e  AmpR TF was decreased  10,000 f o l d .  We conclude t h a t  t h e  mech- 
anism o f  r e s i s t a n c e  i n  t h i s  TF i s  a l t e r a t i o n  i n  t h e  a p p a r e n t  
amount and/or a f f i n i t y  of PBPs. 

We compared 6 a d d i t i o n a l  c l i n i c a l  non-typeable AmpR-8-lacta- 
mase-neg. H I  ( 5  from England, 1 USA) t o  t h i s  Amps i s o l a t e .  A l l  6 
r e v e a l e d  d i f f e r e n c e s  i n  t h e i r  PBP p r o f i l e ;  t h e r e  was s t r a i n - t o -  
s t r a i n  v a r i a t i o n  i n  t h e  apparen t  amount o f  PBP 3, 4 ,  5 ,  o r  6.  We 
conclude t h a t  t h e  mechanism of r e s i s t a n c e  i n  t h e s e  6 i s o l a t e s  may 
be  a l t e r e d  PBPs. 

THE ROLE OF RESPIRATORY TRACT PROTEASES IN THE 

e l 1 1 5  INFECTIVITY OF INFLUENZA A VIRUS. Charlotte Morel, 
Pe te r  F. Wright, Kathryn Edwards. Dept. of Pediatrics, 

Vanderbilt University, Nashville. 
I t  is recognized tha t  to become fully infectious the  influenza hemagglut- 

inin (HA) must be cleaved to HA1 and HA2 prior to  penetrat ion into cells. 
I t  is generally assumed t h a t  this cleavage 1s a function of the cell  replica- 
tion although exogenous proteases, notably trypsin, will cleave virus. We 
have developed human adenoid fibroblast (HAF) lines which, unlike most 
o ther  nonembryonic human cells, support the growth of influenza. However, 
the  virus released from HAF cells  is not cleaved and only becomes infec- 
tious on  t rea tment  with protease. The HAF cells have enabled us to  a p  
proach mechanisms of HA cleavage in the human respiratory t rac t .  The 
lack of cleavage of influenza by HAF cells  and the obser3:ation t h a t  virus re- 
leased from an adenoid organ explant was uncleaved suggested t h a t  respira- 
tory t r a c t  cells might not have intrinsic proteolytic enzymes. Exposure for 
2 hours a t  37' of HAF grown virus t o  trypsin (20 k~a/ml) or t o  nasal secre- 
tions from children with respiratory t r a c t  symptoms restored full infectiv- 
i ty  suggesting the  presence of exogenous proteases. Polyacrylamide gel  
electrophoresis of leucine 1abeled:l) HAF grown virus, 2) HAF grown virus 
exposed t o  trypsin and 3) HAF grown virus exposed t o  nasal secretions con- 
f irmed the cleavage in HA1 and HA2 with the l a t t e r  two treatments.  To 
further investigate which proteases present in respiratory secretions might 
cleave influenza HA, a granulocyte protease preparation and a bacterial  IgA 
protease preparation were utilized: granulocyte proteases cleaved influenza 
HA while the  bacterial  IgA protease of a n  Hemophilus influenzae did not. 
Further characterization of protease mechanisms in influenza cleavage i s  
needed but a n  important  role for exogenous proteases in influenza patho- 
genesis is suggested. 
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