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SUBSTRATE BINDING BY THE INDUCIBLE BETA-LACTAMASE 
(BL) OF PSEUDOMONAS CEPACIA (PC). Stephen C.  
Aronoff and Paul ine  H. Labrozzi.  Case Western 

iversit-y School of Medicine, Rainbow Babies and 
Children Hospi ta l ,  Department of P e d i a t r i c s ,  Cleveland, OH 
(Sponsored by William T. Speck). 

PC i s  emerging a s  a s i g n i f i c a n t  pulmonary pathogen i n  ch i l -  
dren with c y s t i c  f i b r o s i s  (CF). PC is r e s i s t a n t  t o  most of t h e  
new p e n i c i l l i n s ,  cephalosporins and monobactams. Preliminary 
s t u d i e s  comparing a r e l a t i v e l y  suscep t ib l e  non-CF s t r a i n  of PC 
and a h ighly  r e s i s t a n t  i s o l a t e  recovered from the  sputum of a 
ch i l d  with CF showed t h a t :  (1) t h e  CF i s o l a t e  produced s i g n i f i -  
c an t ly  more BL following ce fox i t i n  induct ion than t h e  non-CF 
s t r a i n  and (2) induct ion r e su l t ed  in increased r e s i s t a n c e  only 
of t h e  CF i s o l a t e  t o  BL s t a b l e  cephalosporins.  

Using compet i t ive  i n h i b i t i o n ,  t h e  r e l a t i v e  a f f i n i t i e s  of pi- 
p e r a c i l l i n ,  cef taz id ime,  moxalactam, and aztreonam were de t e r -  
mined f o r  crude BL prepara t ions  of E. c o l i  (TEM-l), and t h e  two 
i s o l a t e s  of PC. The r e l a t i v e  a f f i n i t i e s  of t he  t e s t  compounds 
f o r  t h e  two PC prepara t ions  were s i m i l a r .  PC BL had a g r ea t e r  
a f f i n i t y  than crude TEM-1 (2-100 fold)  f o r  a l l  of t h e  t e s t  
compounds. 

BT, i n a c t i v a t e s  beta-lactam agents  by two mechanisms, hydro- 
l y s i s  and non-hydrolytic binding of BL s t a b l e  compounds. The 
l a t t e r  mechanism r equ i r e s  b a c t e r i a l  production of l a r g e  quant i -  
t i e s  of BL of t h e  i nduc ib l e  type. Resis tance  of PC t o  BL s t a b l e  
compounds appears t o  be mediated by t h e  l a t t e r  mechanism. Since  
BL-stable compounds a r e  exce l l en t  enzyme inducers ,  they should 
be used caut ious ly  i n  CF p a t i e n t s  wi th  PC i n f e c t  ions .  
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Bac t e r i a l  p e r i t o n i t i s  i s  a complication of acu t e  append ic i t i s  
i n  heal thy ch i ld r en .  To provide adequate an t imic rob i a l  therapy, 
t!le causa t i ve  pathogens should be i d e n t i f i e d .  Anaerobic and 
ae rob i c  b a c t e r i a l  c u l t u r e s  of pe r i t onea l  f l u i d  and blood were 
obtained prospect ively  i n  12 consecut ive  ch i ld r en  undergoing 
laparotomy f o r  suspected append ic i t i s .  

The diagnosis  of append ic i t i s  was confirmed a t  surgery i n  a l l  
cases .  The s tudy group 's  mean age was 8 .3  years  (2-17); 7 were 
male. A l l  blood c u l t u r e s  were s t e r i l e .  Nine p a t i e n t s  had an 
average of 3.6 organisms recovered from t h e  pe r i t onea l  f l u i d ;  & 
c o l i  was recovered from 8 /9  chi ldren.  Pseudomonas aeruginosa ,  - 
B. f r a g i l i s ,  and Bacteroides  spp. were recovered from 5 p a t i e n t s  - 
each; Peptococcus spp. was i s o l a t e d  from 4.  

The recovery of Pseudomonas aeruginosa from the  pe r i t onea l  
f l u i d  of 5 otherwise heal thy ch i ld r en  was su rp r i s ing .  The rou- 
t i n e  use  of clindamycin and gentamicin i n  combination o r  t h i r d  
genera t ion cephalosporins a s  s i n g l e  agents  f o r  t h e  i n i t i a l  
treatment of childhood p e r i t o n i t i s  does not  provide adequate 
a c t i v i t y  aga ins t  t h i s  organism. Although t h e  frequency of 
recovery of Pseudomonas aeruginosa from pe r i t onea l  f l u i d  may 
vary ,  we s t rong ly  suggest t h a t  chi ldren wi th  append ic i t i s  
have b a c t e r i a l  c u l t u r e s  obtained and have an t imic rob i a l  
therapy individual ized.  

CEFACMR AND AMOXICILLIN ACTIVITY AGAINST ACUTE 
4 A L n  OTITIS MEDIA (AOM) BACTERIA. Basim I. Asmar, 
1VJ7 Kanta Bhambhani, and Denise M. Kobos. (Sponsored by 

Jeanne M. Lusher) Wayne S t a t e  Univ., Ch i ld r en ' s  Hospi ta l  of  M I . ,  
Department of  P e d i a t r i c s ,  De t ro i t ,  Michigan. 

56 i n f a n t s  and ch i ld r en  (4 months-8 years)  wi th  AOM were 
randomly assigned t o  be t r e a t e d  f o r  14 days each wi th  e i t h e r  
c e f a c l o r  40 mg/kq/d BID (n=21),  c e f ac lo r  40 mq/kg/d TID (n=15),  
o r  amox ic i l l i n  40 mg/kg/d TID (n=20). Each p a t i e n t  had a diag- 
n o s t i c  u n i l a t e r a l  tympanocentesis before  i n i t i a t i o n  of therapy. 
Th i r t y  p a t i e n t s  (53.6%) had p o s i t i v e  middle e a r  f l u i d  (MEF) 
cu l tu r e s .  Twenty-two of t he  t h i r t y  organisms recovered were 
considered pathogenic.  The minimal i nh ib i t o -  concentration(MIC) 
of  c e f a c l o r  and amoxic i l l in  aga ins t  18 organisms were a s  follows: 

Organism NO. - MIC (vg/ml) 
Cefaclor  Amoxicill in ~ ~ 

S. pneumoniae - 11 0.06-1.0 0.06-0.25 
H. inf luenzae  NT 3 - 1.0 -2.0 0.5 
H. inf luenzae  b - 1 2.0 

2 0.12 
do? 

G~OUD A S ~ T ~ D .  0.06-0.12 
B. Ca t a r rha l i s  1 1 .0  1.0 

15 ~ a t i e n t s  w i th  p o s i t i v e  MEFs responded t o  ce f ac lo r  t rea tment  
( ce f ac lo r  MICs: 0.06-2.0 pg/ml). Amoxicill in was successful  i n  
t h e  t rea tment  of  t h e  o the r  7 p a t i e n t s  wi th  p o s i t i v e  MEFs (amoxi- 
c i l l i n  MICs: 0.12-0.5 vg/rnl). Our d a t a  i n d i c a t e  t h a t  amoxicil- 
l i n  has  a b e t t e r  i n  v i t r o  a c t i v i t y  than ce fac lo r  aga ins t  AOM 
bac t e r i a .  However, t he  c l i n i c a l  outcome i n d i c a t e  t h a t  both  
a n t i b i o t i c s  a r e  e f f e c t i v e .  

NEONATAL IMMUNITY TO TYPE I 1 1  GROUP B STREPTOCOCCAL 
( 111-GBS) POLYSACCHARIOE FROM MATERNAL THIRD TRIMES- 
TER VACCINATION. Carol J L Baker, W r v e n  S . Edwards, 

Marcia A .  Rench and Dennis L .  Kasper . Dept . o f  P e d i a t r i c s ,  
Ravl o r  Col 1 eae o f  ~ e d i c i n e . o =  --., - - -  

I n  health; a d u l t s ,  IgG 'is t h e  major i s o t y p e  and IgG2 t h e  pre -  
dominant subclass o f  antibody (Ab) e l i c i t e d  i n  response t o  III- 
GBS polysaccharide vaccine (PV) . A1 though immunizat ion t o  p r e v e n t  
neonatal  GBS disease i s  a promising s t r a t e g y ,  i t  must be  shown 
t h a t  111-GBS PV i s  immunogenic dur ing  pregnancy and t h a t  t h e  Ab 
i s  an i s o t y p e  and a subclass which crosses t h e  p l a c e n t a  e f f i -  
c i e n t l y .  23 non-immune pregnant women a t  a mean o f  31 wk gesta-  
t i o n  and 15 age, race ,  sex, and 111-GBS Ab level-matched non- 
pregnant c o n t r o l s  each r e c e i v e d  5 0 ~ g  o f  111-GBS PV subcutaneous- 
l y .  No s i g n i f i c a n t  d i f f e r e n c e  i n  immunogenicity was found. I n  
pregnant subjects ,  t h e  geometric mean 111-GBS Ab l e v e l  ( rad ioac-  
t i v e  antigen-binding assay) increased from 1 .2 t o  5pg/ml a t  4 wk 
post-PV, and a t  d e l i v e r y  i t  was 4 . 7 .  111-GBS Ab l e v e l s  i n  mater- 
na l -cord  serum p a i r s  c o r r e l a t e d  s i g n i f i c a n t l y  ( r = . 8 9 ) ,  and 89% o f  
bab ies  whose mother 's  Ab was > 2 ~ g / m l  were a l s o  > 2 ~ g / m l  . The major 
i s o t y p e  o f  s p e c i f i c  Ab i n  maternal  sera  a t  d e l i v e r y  (radioimmuno- 
p r e c i p i t i n  assay) was IgG (mean 64%) w i t h  IgM comprising a mean 
o f  19%. I n  cord  sera 86% o f  111-GBS Ab was IgG. The immune re-  
sponse t o  111-GBS PV i n  pregnant women was predominantly IgG 
and i t s  p lacenta l  passage was e f f i c i e n t .  Although n o t  a l l  o! 
these  non-immune pregnant women responded t o  111-GBS PV, those 
who d i d  r e l i a b l y  provided 111-GBS Ab l e v e l s  >8ug/ml t o  t h e i r  
o f f s p r i n g .  These r e s u l t s  suggest t h a t  maternal  v a c c i n a t i o n  f o r  
t h e  prevent ion  o f  111-GBS disease i n  neonates i s  f e a s i b l e .  

DISTRIBUTION OF TRANSFUSED LEUKOCYTES IN NEWBORN VS t 1061 ADULT RATS. J Baley, M Bruce, E S tork ,  J Kl inger ,  
K Medvik. (s~&.A.  ~ a n a r o f  f )  . CWRU. D. Peds, Cleve, OH -- -- 

Transfused polymorphonuclear leukocytes(PMNs) have been pro- 
posed a s  therapy f o r  s e p t i c  neonates ,  y e t  t h e i r  d i s t r i b u t i o n  t o  
lung(pneumonia) and bra in(meningi t i s )  i s  unknown. To determine 
t h i s ,  we in j ec t ed  10~-105cfu/gm type I11 group g Streptococcus 
( s t r a i n  GBS 130) i n t o  52 newborn(NB) and 20 adult(A) r a t s  i p .  
and phosphate buffered s a l i n e ( P ~ S )  i n t o  19 NB and 10 A r a t s  a s  
con t ro l s .  %r-labeled human PMNs were given t o  a l l  r a t s  (A,0.2 
xl06/gm; NB,l.lxl06/gm) a t  7 h r s .  Lung, sp l een ,  kidney, l i v e r  
and b r a i n  y counts  were measured a f t e r  s a c r i f i c e  a t  13  h r s .  
Organ ind i ce s  were ca l cu l a t ed  a s  a c t u a l  cpmlex ec ted  cpm, based 
upon each organ 's  % wt. A l l  GBS-NB r a t s  had lox-106cfu/gm GBS i n  
both  lung and b ra in ,  whereas only  32% of a d u l t s  had 1 0 ~ - 1 0 ~ c f u /  
gm i n  e i t h e r  lung o r  b r a in .  The whi te  c e l l  count x l o6  ce l l s /ml  
(WBC) a f t e r  transfusion(Tx) d id  no t  change i n  A and increased 
(p<.01) i n  NB PBS-rats, but  increased ( ~ < . 0 5 )  i n  A anddecreased .. . 

A - PBS A - GBS NB - PBS NB - GBS ---- 
Pre-Tx WBC 19.6f4.6 16.7f5.2 11.0f3.2 13.0f4.6 
Post-Tx WBC 19.8k6.8 19.5f4.9 12.9f3.7 8.7i3.9 
Lung 0.43k.16 0.382.50 0.84i.16 0.732.40 
Brain 0.082.03 ' 0.052.05 0.34k.05 0.272.22 
(p<.001) i n  NB GBS-rats. I n  both  A and NB r a t s ,  t h e  d i s t r i b u t i o n  
of PMNs t o  lung and b r a i n  d id  no t  chanpe w i th  e i t h e r  PBS o r  GBS > -  

i n j e c t i o n s .    ow ever, s i g n i f i c a n t l y  more PMNs were present  i n  
both  lung and b r a i n  of NB compared t o  A r a t s ,  p<.001. We con- 
c lude  t h a t  s i g n i f i c a n t l y  more t ransfused PMNs a r e  d i s t r i b u t e d  t o  
lung & b r a i n  of i n f ec t ed  o r  uninfected  NB r a t s  compared t o  A. 

PROTECTION BY SERUM ANTIBODIES I N  EXPERIMENTAL NON- 
TIPABLE HAEMOPHILUS INFLUENZAE (NTHI) OTITIS MEDIA 
(OM). Stephen J .  Barenkamp (Spon. by Dan M. Granoff) ,  

Dept. Peds.,  Washington Univ. Sch. Med.. S t .  Louis. MO. 
Host immune defenses appear t o  be important i n  t he  prevent ion 

of NTHI OM. I inves t i ga t ed  t he  importance of serum an t ibod ie s  i n  
prevent ion of experimental OM i n  c h i n c h i l l a s .  Animals i n f ec t ed  
by u n i l a t e r a l  i n t r a b u l l a r  i nocu la t i on  wi th  l o 3  c f u  of NTHI 
s t r a i n  3245 uniformly developed acu t e  OM. Following recovery ,  
animals were protec ted  aga ins t  rechal lenge wi th  t he  homologous 
organism. Immunity was a s soc i a t ed  w i th  the  appearance of serum 
an t ibod ie s  d i r e c t e d  p r imar i l y  aga ins t  a 39Kd surface-exposed 
major ou t e r  membrane p ro t e in  (OW) a s  determined i n  a whole-cell  
radioimmunoprecipitation (WC-RIP) assay.  Antibodies t o  LPS were 
undetectable  i n  convalescent s e r a  by ELISA. I n  a second exper i -  
ment, c h i n c h i l l a s  were immunized w i th  k i l l e d  b a c t e r i a .  Pooled 
preimmune o r  immune serum from these  animals was administered 
t o  a second group of animals one day p r i o r  t o  i n t r a b u l l a r  bac- 
t e r i a l  chal lenge.  5 of 5 animals r ece iv ing  preimmune serum de- 
veloped OM compared t o  0 of 10 animals receiving immune serum 
(P<.001). The immune serum pool and s e r a  from pass ively  immu- 
nized animals contained an t ibod ie s  d i r ec t ed  p r imar i l y  aga ins t  
t he  39Kd OW by WC-RIP. AntiLPS antibody was de t ec t ab l e  i n  t h e  
immune serum pool and i n  s e r a  from pas s ive ly  p ro t ec t ed  animals.  
However, t he  antiLPS ELISA t i t e r  was more than 10-fold lower 
than t he  t i t e r  t o  t h e  39Kd OW. Nei ther  convalescent s e r a  from 
in fec t ed  animals nor s e r a  from immunized animals was bac t e r i -  
c i d a l .  My r e s u l t s  i n d i c a t e  t h a t  serum antibody is  p ro t ec t i ve  i n  
experimental NTHI o t i t i s ,  pos s ib ly  by means of opsonic a c t i v i t y ,  
and t h a t  major OMPs o r  LPS may be important immune t a r g e t s .  


	1058: THE BACTERIOLOGY OF PERITONITIS IN CHILDREN WITH APPENDICITIS.

