
INFECTIOUS DISEASES 

COMPARISON OF ORAL A N D  PARENTERAL GENTAMICIN (G) IN 
THE PREVENTION OF ENTERALLY-ACQUIRED PSEUDOMONAS (PS) 
SEPSIS. Richard E. McClead, Mar Lentz, Michael Brad , 937 Mario Marcon, Milap Nahata, Wiliiam Barson, Ohio Sta:e 
Universitv, Ch i ld ren ' s  H O S D . ,  D e ~ t .  o f  P e d i a t r i c s ,  
Columbus, Ohio. 

We eva lua t ed  t h e  p r o t e c t i v e  e f f e c t  o f  o r a l  and pa ren t e r a l  G i n  
t h e  leukopenic mouse. C3H/HeN mice were made leukopenic by in- 
j e c t i o n  of  cyclophosphamide. Mice were e i t h e r  gavage f ed  (po)  o r  
i n j e c t e d  ( i p )  w i t h  G i n  5% glucose  water  (D5W) a t  5,  10, o r  15  
mg/kg/day (days  1-7). On day 4 t h e  animals were o r o g a s t r i c a l l y  
inocula ted  w i t h  Ps. aeruginosa ,  immunotype 7 (ATCC t27318) i n  
D5W. Survival  of t r ea tmen t  groups were compared by 2-way ANOVA. 
RESULTS: 15 DAY 

ROUTE PS I N O C U L U M  % SURVIVAL GRoUp 1 G DOSE - 
I 10 5 mglkg po 1 x lo6 c fu  20% 
11 10 10 mg/kg po 1 x lo6  c fu  40% 

I11 10 15  mg/kg 5.7 x l o 6  c f u  70% 
IV 10 5 mg/kg Pi 1 x l o 6  c f u  20% 
V 11 10 mg/kg i p  5.7 x l o 6  c fu  7 3% 

VI 10 15  mg/kg i p  5.7 x l o 6  c fu  70% 
VII 10 -- -- 5.7 x l o 6  c fu  40% 

The MIC of  G f o r  PS i s  2 pg/ml. P ro t ec t i on  by G i s  s i g n i f i c a n t l y  
r e l a t e d  t o  dose [F(2,55)=5.65, p=0.0059]. P rophy lac t i c  G i s  more 
p r o t e c t i v e  a t  15 mg/kg/day than 5 mg/kg/day (p<0.05).  I n t e r e s t -  
i n g l y ,  o r a l  G i s  a s  p r o t e c t i v e  as pa ren t e r a l  G when given a t  
equ iva l en t  doses.  CONCLUSION: Prophy lac t i c  o r a l  and pa ren t e r a l  
G a r e  e f f e c t i v e  i n  t h e  prevent ion of  en t e r a l l y - acqu i r ed  Ps s e p s i s  
i n  a leukopenic  mouse model. 

INHIBITION OF E.COLI DNA SYNTHESIS BY HYPOCHLOROUS 
ACID MAY MODEL THE BACTERICIDAL ACTIVITY OF PHAGOCYTES 
Susan M.McKenna and Kelvin J.A. Davies (Spon by Robert Jf 938 L. Baehner) Un ive r s i t y  of Southern C a l i f o r n i a  and 
Ch i ld ren ' s  Hosp i t a l  of Los Angeles, I n s t i t u t e  f o r  
Toxicology & Depts of Biochem & Peds, Los Angeles 

Phagocyt ic  c e l l s  e x e r t  a r a p i d ,  s e l e c t i v e  i n h i b i t i o n  of bac- 
t e r i a l  growth, fo l lowed by a more g radua l  degradat ion of c e l l  com- 
ponents.  Hypochlorous a c i d  (IIOCl) , a product  of t h e  "Oxidative 
Burs t" ,  has  been proposed a s  t h e  agent  r e spons ib l e  f o r  b a c t e r i c i -  
d a l  a c t i v i t y .  HOC1, however, i s  g e n e r a l l y  cha rac t e r i zed  a s  a 
po t en t  oxidant  w i th  nonse l ec t i ve  d e s t r u c t i v e  a c t i v i t y  a g a i n s t  a l l  
biomolecules.  We des igned a s e r i e s  of experiments t o  t e s t  t h e  
a b i l i t y  of HOCl t o  i n h i b i t  5 . e  growth i n  a d i s c r e t e  o r  s e l ec -  
t i v e  manner. Our d a t a  i n d i c a t e  t h a t  a t  phys io log i ca l  concentra-  
t i o n s  (10-50pM) HOCl e x e r t s  an i r r e v e r s i b l e  b a c t e r i o s t a t i c  e f f e c t  
wi thout  co inc iden t  membrane d i s r u p t i o n  o r  ex t ens ive  p ro t e inb reak -  
down. P r o t e i n  s y n t h e s i s  ( i nco rpo ra t i on  of 3 ~ - l e u c i n e )  d e c l i n e s  
g r adua l ly  over  15-30min, sugges t i ng  a secondary r o l e  i n  bac t e r io -  
s t a s i s .  I n  c o n t r a s t ,  DNA s y n t h e s i s  decreases  by 50-80% i n  lmin, 
and by a s  much a s  95% wi th in  5min. E . c o l i  ( 5 x 1 0 ~  c e l l s f m l )  +50vM 
HOCl were used t o  measure i n t r a c e l l u l a r  accumulation of 3 ~ - t h y -  
midine (5mCi/ml) a s  w e l l  a s  i nco rpo ra t i on  i n t o  newly-synthesized 
( ac id  p r e c i p i t a b l e )  DNA. Our d a t a  show t h a t  impaired incorpora-  
t i o n  of r a d i o a c t i v i t y  precedes  t h e  d e c l i n e  i n  accumulation. We 
suggest  t h a t  HOCl may, indeed, func t ion  a s  a s e l e c t i v e  b a c t e r i c i -  
d a l  agent  i n  phagocytes,  and may a c t  by i n h i b i t i o n  of DNA 
s y n t h e s i s .  

ECMO THERAPY FOR INFANTS WITH OVERWHELMING 
SEPSIS. Mari lea  K. Miller, Andrea Lotze, Penny 939 Glass ,  B i l l i e  L. Shor t  George Wash. Univ. Sch. 
Med. Ch i ld r en ' s  Hosp i t a l  Nat ional  Medical 
Center ,  Dept. P e d i a t r i c s ,  Wash. DC 

Neonates w i th  fu lminant  b a c t e r i a l  i n f e c t i o n s  can d i e  i n  
s e p t i c  shock d e s p i t e  agg re s s ive  medical  therapy.  From 6/84 
t o  11/86, 10 i n f a n t s  w i th  s e p t i c  shock were t r e a t e d  a t  CHNMC 
wi th  veno- a r t e r i a l  ex t r aco rpo rea l  membrane oxygenation 
(ECMO). A l l  i n f a n t s  had f a i l e d  t o  respond t o  convent ional  
i n t e n s i v e  medical management and met ECMO e n t r y  c r i t e r i a  
p r e d i c t i v e  of > 80% m o r t a l i t y  r i s k .  Diagnosis  was by p o s i t i v e  
b lood c u l t u r e s  i n  7 i n f a n t s .  One i n f a n t  had nega t ive  b lood 
c u l t u r e s  bu t  Wellcogens were p o s i t i v e  f o r  GBS an t igen .  Two 
i n f a n t s  had nega t ive  c u l t u r e s ,  bu t  p e r i n a t a l  hx ' s  were 
compat ib le  w i th  s e p t i c  shock. Eight  i n f a n t s  had t o t a l  WBC's 
<6,600 p r i o r  t o  ECMO. Al l  t e n  i n f a n t s  su rv ived  w i t h  ECMO 
therapy.  Morbidi ty  among t h e s e  i n f a n t s  inc luded:  (1) ICH i n  
4 i n f a n t s ,  2 which were s eve re ;  (2)  oxygen dependence beyond 
one month i n  3 i n f a n t s .  The r i s k  o f  ICH was h ighe r  i n  t h e  
s e p t i c  shock i n f a n t s  than i n  o u r  ECMO popula t ion i n  gene ra l  
(40% vs  26%). Likewise, t h e  r i s k  f o r  ch ron ic  l ung  d i s e a s e  
was h ighe r  i n  t h e  s e p t i c  shock i n f a n t s  than i n  o u r  ECMO 
popula t ion (30% vs  15%). In  ou r  expe r i ence  ECMO is a v a l i d  
t he rapy  f o r  i n f a n t s  w i th  s e p t i c  shock unresponsive  t o  o t h e r  
t he rap i e s .  

IMPAIRED NATURAZ. IgG2 ANTIBODY (AB) RESPONSE TO 
POLYSACCHARIDE ANTIGENS AND DECREASED Km(l)-A2m(2) 

wYL)u N . J .  Lewiston, G .  deLanae. Department of P e d i a t r i c s ,  
S tanford  Un ive r s i t y ,  S t an fo rd ,  CA and Nether lands  Red 
Cross C e n t r a l  T rans fus ion  Laboratory ,  Amsterdam. 

We r e c e n t l y  desc r ibed  impaired IgG2 Ab responses  t o  P, 
aeruginosa  (PA) l i popo lysaccha r ide  i n  CF p a t i e n t s  wi thout  PA 
i n f e c t i o n  (Ped ia t r  Res 20:453, 1986).  To i n v e s t i g a t e  t h e  b a s i s  
f o r  t h i s  d e f e c t ,  we measured n a t u r a l  IgG and IgG1-4 A5 l e v e l s  
t o  11, i n f luenzae  polyr ibophosphate  (PRP) and t e t a n u s  toxoid  (TT) 
by q u a n t i t a t i v e  monoclonal Ab-based ELISA i n  24 a d u l t  CF 
p a t i e n t s  and 20 c o n t r o l s .  Immunoglobulin a l l o t y p e s  were d e t e r -  
mined on 154 CF p a t i e n t s  and 110 c o n t r o l s .  The TT IgG Ab 
response  was predominantly IgG1. CF and c o n t r o l  s u b j e c t s  had 
s i m i l a r  TT IgG and IgGl Ab l e v e l s .  The PRP IgG Ab response  was 
predominantly IgG2. I n  c o n t r a s t  t o  TT r e s u l t s ,  CF p a t i e n t s  had 
subnormal l e v e l s  of PRP IgG Ab compared t o  normal (geometric 
mean = 1.14 v s  2.32 mcglml, r e s p e c t i v e l y ,  2 t a i l e d  p=0.004, Mapn 
Whitney U t e s t ) .  PRP IgG2 l e v e l s  were a l s o  depressed i n  CF 
p a t i e n t s  (p=0.03).  CF p a t i e n t s  had a lower prevalence  of Km(1) 
(pq0.025, ~2 w i th  continuity c o r r e c t i o n )  and AZm(2) ( ~ ~ 0 . 0 5 )  
than c o n t r o l s :  G2m(n) and o t h e r  a l l o t y p e  prevalences  were 
s i m i l a r .  I npa i r ed  IgG2 Ab responses  t o  c e r t a i n  polysacchar ide-  
encapsula ted  microbes may p red i spose  CF p a t i e n t s  t o  endo- 
b ronch ia l  i n f e c t i o n  and l e a d  t o  product ion of nonopsonizing 
i s o t y p e  responses .  A p o s s i b l e  immunogenetic b a s i s  f o r  impaired 
IgG2 Ab response  i s  suggested  by lower Km(1) a l l o t y p e  pre-  
va l ence ,  wh i l e  t h e  r o l e  of AZm(2) is  unknown. 

THE NATURAL HISTORY OF CMV EXCRETION BY CHlLDREN I N  
GROUP DAY CARE. Jody R. Murph and James F. Bale,  Jr. 
(Spon. by Charles Grose). Univers i ty  of Iowa College 
of Medicine, Departments of P e d i a t r i c s  and Neurology, 
Iowa C i ty ,  Iowa. 

Cytomegalovirus (CWV) f r e q u e n t l y  i n f e c t s  young 
ch i ld r en  who a t t e n d  group day care .  Although congen i t a l l y  in-  
f ec t ed  c h i l d r e n  exc re t e  CW f o r  extended pe r iods ,  the  na tu ra l  
h i s t o r y  of CMV exc re t i on  among c h i l d r e n  who acqu i r e  CMV i n  day 
c a r e  i s  unknown. To determine t he  a c q u i s i t i o n  r a t e s  and du ra t i on  
of CMV exc re t i on  among such ch i ld r en ,  we sampled the  u r ine  and 
s a l i v a  of 65 c h i l d r e n  i n  a s i n g l e  day ca re  cen t e r  a t  3 t o  6 mo. 
i n t e r v a l s  over a 2 yr  per iod.  During the  s tudy per iod,  23 c h i l -  
d r en  (35%) exc re t ed  GMV i n  u r ine  and/or s a l i v a .  The du ra t i on  of 
CMV exc re t i on  ranged from 4 t o  24 mo., wi th  a mean of 9.73 _t 1.47 
(SE) no. f o r  u r ine  (N=10) and 8.33 2 0.87 mo. f o r  s a l i v a  (N=8). 
Among ch i ld r en  who were i n i t i a l l y  CMV negat ive  the  mean age a t  
onse t  of CMV e x c r e t i o n  was 26.8 mo. The mean du ra t i on  of excre- 
t i o n  f o r  ch i l d r en  who remained i n  the s tudy u n t i l  CMV exc re t i on  
ceased was 11.48 mo. f o r  u r ine  and 10.88 mo. f o r  s a l i v a .  Chil- 
dren who exc re t ed  CMV tended t o  en t e r  day ca re  a t  an e a r l i e r  age 
(7 .7  mo. f o r  CMV excreters vs. 10.1 mo. f o r  non-excreters) and 
spent  more h r s  per week i n  day ca re  (43.6 hrs  vs.  37.8 h r s ) .  At 
t h e  i n i t i a l  sample c o l l e c t i o n  CMV-excreting ch i ld r en  were younger 
than non-excretors (26.8 mo. vs .  35.0 mo.) ( ~ 4 . 0 2 ) .  However, 
t h e r e  was no c o r r e l a t i o n  between age a t  which ch i ld r en  began to  
exc re t e  CMV and the  du ra t i on  of exc re t i on  i n  u r ine  (r-0.075) o r  
s a l i v a  (r=0.339).  These r e s u l t s  i n d i c a t e  t h a t  ch i l d r en  i n  day 
ca re  who acqu i r e  CMV exc re t e  the  v i r u s  f o r  many months and a r e  
t hus  a s u b s t a n t i a l  r e s e r v o i r  of i n f e c t i o n  f o r  exposed adu i t s .  

FIRST CLINICAL TRIAL WITH SABIN INACTIVATED FOLIO 
VACCINE. Jody R. Murph, Char les  Grose, G i l b e r t  J. 

e 9 4 2  Cuthber tson,  C h r i s t i n a  Mickiewicz, Steve  Mento, 
and Frank Cano. Un ive r s i t y  of Iowa, De~a r tmen t  of - - 
P e d i a t r i c s ,  Iowa Ci ty  and Leder le  Laborator ies .  

During Phase I of- t h i s  s t udy  39 males,  20-43 years  
of age wi th  a h i s t o r y  of previous  po l io  immunization, were 
screened f o r  ant ibody t o  po l iov i ru s .  49% (19139) had no detec-  
t a b l e  n e u t r a l i z i n g  ant ibody t o  a t  l e a s t  1 of the  3 p o l i o v i r u s  
types  a t  2 1:8 and 31% (12139) were negat ive  a t  2 1:4. 12 sub- 
j e c t s  s e r o p o s i t i v e  a t ,  1:4 received e i t h e r  0.25, 0.5 o r  1.0 m l  
of a h ighly  po t en t  i n a c t i v a t e d  pol iovaccine  manufactured from 
Sab in - s t r a in  a t t enua t ed  p o l i o v i r u s  w i th  D a n t i g e n  content  of 
40:25:70 uni ts /ml  f o r  t ypes  1 ,  2 and 3 po l iov i ru s  r e spec t ive ly .  
Approxi~nate ly  6 months l a t e r ,  9 s u b j e c t s  previously  i d e n t i f i e d  a s  
seronegat ive  t o  a t  l e a s t  1 type of po l iov i ru s  d e s p i t e  a h i s t o r y  
of adequate po l io  vacc ina t i on ,  enrered Phase I1 of t h i s  study. 
These s u b j e c t s  r ece ived  0.5 m l  of t h e  Sab in - s t r a in  IPV and had 
ant ibody de t e rmina t ions  a t  2 ,  4 ,  7 and 30 days post  vaccinat ion.  
I n  t h e  f i r s t  t r i a l  t h i s  vaccine was s a f e  and highly  immunogenic 
( s e e  Table) .  A l l  seronegat ive  Phase I1 s u b j e c t s  a l s o  responded 
t o  t he  vaccine .  The immune s t a t u s  of t he se  i nd iv idua l s  wi th  
waning ant ibody cont inues  t o  be of concern, p a r t i c u l a r l y  i n  view 
of the r ecen t  outbreak of po l io  i n  Finland. 

7 days post  -- -- -- 102 181 297 
30 days post  1 1 1  373 5344 / 453 181 211 

Mean Reciprocal  Antibody T i t e r s  t o  Sabin IPV (0.5 ml) 
Phase I 

po l io  type  1 2 3 
Phase I1 

1 2 3 
prevaccine  39 17 58 1 0 0 0 
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