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MEASUREMENT OF HUMAN ANTIBODY A C T I V I T Y  AGAINST ESCHERICHIA COLI AND 
PSEUDOMONAS AERUGINOSA USING FORMALIN TREATED WHOLE ORGANISMS I N  AN 

ELISA TECHNIQUE 

Karen M. Cos t ,  Ph.D., C a t h e r i n e  S .  West, M.S., Den i se  Br inson ,  B.A.,  

Department of Surgery and t h e  P r i c e  I n s t i t u t e  of  S u r g i c a l  Resea rch ,  
U n i v e r s i t y  of L o u i s v i l l e  School of  Medicine,  and t h e  C l i n i c a l  

Immunology S e c t i o n ,  Norton-Kosair-Children's H o s p i t a l s ,  L o u i s v i l l e ,  

and Hiram C .  P o l k ,  J r . ,  M.D. 

Kentucky 40292 

ABSTRACT 

Using a n  ELISA t echn ique ,  s p e c i f i c  IgG and s p e c i f i c  IgM a n t i -  
b o d i e s  t o  s e v e r a l  s t r a i n s  of E s c h e r i c h i a  coli and Pseudomonas = 
ug inosa  were measured i n  100 normal a d u l t s .  The d i s t r i b u t i o n  of 
an t ibody  a c t i v i t y  t o  5. coli w a s  narrow,  w i t h  mean v a l u e s  less 
than  0.50 OD u n i t s .  
- -  E. c o l i  0 . .  Mean v a l u e s  f o r  a c t i v i t y  a g a i n s t  p. a e r u g i n o s a  r anged  
from 0.35 t o  0.79 OD u n i t s .  S i g n i f i c a n t  r a n k  o r d e r  c o r r e l a t i o n s  
were found f o r  IgM a c t i v i t y  among a l l  E. coli and p. a e r u g i n o s a  
s t r a i n s .  The c o r r e l a t i o n s  were less c o n s i s t e n t  f o r  t h e  IgG a c t i v -  
i t y .  T h i s  b a s e l i n e  d a t a  w i l l  be  used  t o  mon i to r  a n t i b o d y  a c t i v i t y  
t o  t h e s e  common microbes a long  w i t h  s e v e r a l  o t h e r  p a r a m e t e r s  i n  a 
group of  ill s u r g i c a l  p a t i e n t s .  
(KEY WORDS: ELISA, E s c h e r i c h i a  s, Pseudomonas a e r u g i n o s a ,  a n t i -  
body) 

The one e x c e p t i o n  was i n  IgG a c t i v i t y  t o  

INTRODUCTION 

ga ined  

t h e  de 

The enzyme-linked immunosorbent a s s a y  (ELISA) h a s  r e c e n t l y  

a c c e p t a n c e  i n  t h e  c l i n i c a l  s e t t i n g  as a s e n s i t i v e  method f o r  

e r m i n a t i o n  of a n t i b o d i e s  t o  a wide v a r i e t y  of a n t i g e n s .  Its 
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24 COST ET AL. 

advantages inc lude  r e l a t i v e  s i m p l i c i t y ,  h igh  s e n s i t i v i t y ,  and t h e  

a b i l i t y  t o  d e t e c t  a n t i b o d i e s  of s p e c i f i c  immunoglobulin c l a s s e s .  

We d e s c r i b e  an  ELISA technique t o  measure IgG s p e c i f i c  and IgM 

s p e c i f i c  a n t i b o d i e s  t o  s e v e r a l  s t r a i n s  of two common gram-negative 

organisms, Escher ich ia  & and Pseudomonas aeruginosa .  Formalin- 

k i l l e d  whole b a c t e r i a  were used as a n t i g e n  and a method of s tan-  

d a r d i z a t i o n  w a s  employed t h a t  permi t ted  comparison of r e s u l t s  from 

assay  t o  assay .  Information from t h e s e  s tandard  a s s a y s  w a s  used 

t o  d e f i n e  expected ranges of t h e s e  a n t i b o d i e s  i n  a popula t ion  of 

normal i n d i v i d u a l s .  I n  subsequent s t u d i e s  t o  b e  conducted i n  sur -  

g i c a l  and burn trauma p a t i e n t s ,  t h e s e  ranges w i l l  be  used as 

g u i d e l i n e s  t o  a n t i c i p a t e  o r  monitor i n f e c t i o n s  from t h e s e  organ- 

i s m s .  

MATERIALS AND METHODS 

Antigens 

Four s t r a i n s  of each organism, E. and p. aeruginosa ,  were 

Three of t h e  E .  c o l i  s t r a i n s  were s e l e c t e d  prepared f o r  t h e  ELISA. 

according t o  biochemical c h a r a c t e r i s t i c s  o u t  of s e v e r a l  c l i n i c a l  

i s o l a t e s .  Thei r  se ro typing ,  done by D r .  R.A. Wilson of t h e  E .  c o l i  

Reference Center ,  Pennsylvania  S t a t e  Univers i ty ,  were as fol lows:  

- -  E. c o l i  076;K.;H1, 5. g)& O-;K.:NM (d id  n o t  r e a c t  with s tandard  0 

types)  and E. & 0';K':NM (weak m u l t i p l e  r e a c t i o n  of a n t i - s e r a ) .  

The f o u r t h  s t r a i n  was American Type Cul ture  C o l l e c t i o n  S t r a i n  num- 

b e r  25922, h e r e a f t e r  designated E-ATCC. The Pseudomonas organisms 

were typed f o r  t h e i r  "0" a n t i g e n s  as recommended by t h e  sero typing  
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MEASUREMENT OF HUMAN ANTIBODY ACTIVITY 25 

committee of the Japan  Pseudomonas Aeruginosa S o c i e t y  (1).  The 

t y p i n g  was k i n d l y  performed by D r .  I .  A l l e n  Holder  of t h e  S h r i n e r s '  

Burn I n s t i t u t e  of C i n c i n n a t i ,  Ohio. The Pseudomonas o rgan i sms  

were M ,  E and EG, a c c o r d i n g  t o  0 s e r o t y p e .  The f o u r t h  w a s  ATCC 

27053, h e r e a f t e r  d e s i g n a t e d  P-ATCC. Each organism was c u l t u r e d  i n  

t r y p t i c a s e  soy  b r o t h ,  h a r v e s t e d  by c e n t r i f u g a t i o n  and washed 3 

times i n  phosphate  b u f f e r e d  s a l i n e  (0.05M, pH 7.2) c o n t a i n i n g  

0.001M EDTA (PBS-EDTA). The organisms were k i l l e d  by r e s u s p e n s i o n  

i n  0.5% b u f f e r e d  f o r m a l i n  s a l i n e  f o r  24 h r  a t  room t e m p e r a t u r e .  

Each organism was washed 3 t i m e s  w i t h  PBS-EDTA and s t o r e d  a t  4OC 

i n  PBS-EDTA. 

Se ra  - 
One hundred samples  of sera were o b t a i n e d  from the L o u i s v i l l e  

Blood Cen te r  of t h e  American Red C r o s s .  Serum t o  b e  used  a s  a r e f -  

e r e n c e  was o b t a i n e d  from a h e a l t h y  l a b o r a t o r y  worker .  A l l  sera 

were s t o r e d  a t  -7OOC u n t i l  t e s t i n g .  

Conjugates  

A l k a l i n e  phospha ta se - l abe led  g o a t  anti-human IgG (gamma c h a i n  

s p e c i f i c )  and anti-human IgM (mu c h a i n  s p e c i f i c )  w e r e  pu rchased  

from Sigma Chemical Company ( S t .  L o u i s ,  M O ) .  

B u f f e r s  

An t igens  were d i l u t e d  i n  c a r b o n a t e  b u f f e r  (0.05M, pH 9.6) t o  

enhance a b s o r p t i o n  t o  t h e  p o l y s t y r e n e .  Phosphate  b u f f e r e d  s a l i n e  

(0.05M. pH 7.2)  w i t h  0.5% bov ine  serum albumin (PBS-BSA) w a s  u s e d  

as a b l o c k i n g  b u f f e r .  PBS w i t h  0.05% Tween 20 and 0.02% sodium 
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26 COST ET AL. 

a z i d e ,  des igna ted  PTA, w a s  used a s  a p l a t e  washer. PTA w i t h  0.5% 

BSA (PTA-BSA) was used f o r  d i l u t i n g .  S u b s t r a t e  w a s  d i l u t e d  i n  

carbonate  b u f f e r  w i t h  0.001M MgCl 
2 '  

ELISA Procedure 

The ELISA w a s  modif ied from t h e  method of Engval l  and Perlmann 

The a s s a y  w a s  performed i n  f la t -bot tomed 96-well p o l y s t y r e n e  ( 2 ) .  

m i c r o t e s t  p l a t e s  (Flow L a b o r a t o r i e s ,  I n c . ,  Hamden, CT). Each p l a t e  

was pre incubated  (37OC) i n  a humidif ied chamber f o r  30 min ( t o  

achieve  more uni formi ty  i n  e l e c t r o s t a t i c  a c t i v i t y  of t h e  polys ty-  

r e n e ) .  Two hundred m i c r o l i t e r s  (pL) of a suspension of b a c t e r i a  

(10 

incubated f o r  3 h r  a t  37OC. 

out  and t h e  w e l l s  r i n s e d  w i t h  PBS. 

8 organisms/wel l )  i n  carbonate  b u f f e r  were added t o  each w e l l  and 

The c o n t e n t s  of  t h e  p l a t e s  were shaken 

Non-specif ic  a b s o r p t i o n  of  

serum p r o t e i n s  w a s  minimized by i n c u b a t i n g  t h e  p l a t e s  f o r  90 min 

a t  3JoC wi th  200 pL a l i q u o t s  of PBS-BSA. 

washed 3 t i m e s  wi th  PTA on a micropla te  washer (Biomedical Research 

and Development Labora tory ,  Gai thersburg ,  MD). Two hundred pL a l i -  

quots  of d i l u t e d  human serum (1:200 i n  PTA-BSA) were added and t h e  

p l a t e s  were incubated f o r  2 h r  a t  room tempera ture .  The a l k a l i n e  

phosphatase conjugates  (each 1 : l O O O  i n  PTA-BSA) were added (200 uL 

a l i q u o t s )  t o  t h e  washed p l a t e s  and incubated o v e r n i g h t  (15-18 h r )  

a t  room tempera ture .  The p l a t e s  were washed i n  t h e  p l a t e  washer 

and 200 pL n i t r o p h e n o l  phosphate s u b s t r a t e  (Sigma) 1 m g / d  i n  car- 

bonate  b u f f e r  with 0.001M 

were incubated f o r  90 min a t  27OC. 

by t h e  a d d i t i o n  of 50 pL of 1 N  NaOH t o  each w e l l .  O p t i c a l  d e n s i t y  

The p l a t e s  were then  

MgC12 w a s  added t o  each w e l l .  The p l a t e s  

The enzyme r e a c t i o n  was s topped 
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MEASUREMENT OF HUMAN ANTIBODY ACTIVITY 27 

(OD) w a s  measured photometr ica l ly  a t  410 nm wi th  a r a p i d  m i c r o p l a t e  

r e a d e r  (Minireader ,  Dynatech L a b o r a t o r i e s ,  I n c . ,  Alexandr ia ,  VA). 

Contro ls  f o r  each p l a t e  inc luded  w e l l s  w i t h  a n t i g e n  b u t  no serum 

and w e l l s  w i t h  serum b u t  no a n t i g e n .  Each serum sample w a s  t e s t e d  

i n  t r i p l i c a t e  and t h e  r e s u l t s  were averaged.  

S t a n d a r d i z a t i o n  

A s t a n d a r d i z a t i o n  procedure p a t t e r n e d  a f t e r  Manschiem and 

Kasper (3 )  w a s  devised  t o  compensate f o r  i n h e r e n t  v a r i a t i o n  w i t h i n  

t h e  ELTSA. The serum used as  t h e  r e f e r e n c e  was found t o  be  w i t h i n  

normal l i m i t s  f o r  t o t a l  immunoglobulins (IgG-1442 mg% and IgM-385 

mg%) as measured by r a d i a l  immunodiffusion ( K a l l e s t e d  L a b o r a t o r i e s ,  

Chaska, MN) .  The r e f e r e n c e  serum (1:200) w a s  inc luded  on each 

p l a t e .  The OD t h a t  t h e  r e f e r e n c e  serum y i e l d e d  i n  t h e  f i r s t  par -  

t i c u l a r  a s s a y  performed (day 1 )  w a s  d e s i g n a t e d  as a s t a n d a r d  and 

w a s  used t o  c o r r e c t  d a t a  from any subsequent  cor responding  ELISA 

(day X) accord ing  t o  t h e  formula:  

Corrected OD test serum = Standard OD day x OD test serum day X Standard OD day X 

S t a t i s t i c s  

The rank  o r d e r  of IgM and IgG ant ibody a c t i v i t y  of t h e  100 

s e r a  w a s  determined f o r  each b a c t e r i a l  s t r a i n .  Var ious  c o r r e l a -  

t i o n s  among t h e s e  rank o r d e r s  w e r e  a s s e s s e d  u s i n g  t h e  Pearson 

product-moment c o r r e l a t i o n  c o e f f i c i e n t  ( r ) .  A s t r i n g e n t  c r i t e r i o n  

f o r  s i g n i f i c a n c e  w a s  set a t  0.001 because of t h e  l a r g e  number of 

c o r r e l a t i o n  c o e f f i c i e n t s  t h a t  were c a l c u l a t e d .  A t  t h i s  p r o b a b i l i t y  

l e v e l ,  a c o r r e l a t i o n  c o e f f i c i e n t  of .321 o r  g r e a t e r  i s  s i g n i f i c a n t .  
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FIGURES 1 A-D IgM a c t i v i t y  of 100 serum samples a g a i n s t  f o u r  
s t r a i n s  of E. s. 

RESULTS 

One hundred samples of sera (1:200 i n  PTA-BSA) were t e s t e d  f o r  

s p e c i f i c  IgM and IgG a c t i v i t y  a g a i n s t  f o u r  s t r a i n s  of 5. s a n d  

- P .  aeruginosa.  The E .  c o l i  d a t a  are  presented  i n  F i g u r e s  1 (IgM) 

and 2 (IgG) and t h e  P. aeruginosa  d a t a  are presented  i n  F i g u r e s  3 

(IgM) and 4 (IgG). These d a t a  r e p r e s e n t  an  approximation of t h e  

d i s t r i b u t i o n  of an t ibody a c t i v i t i e s  of t h e s e  s t r a i n s  i n  a normal 

populat ion.  

The d i s t r i b u t i o n  of E .  c o l i  an t ibody a c t i v i t y  w a s  narrow, with 

mean va lues  less than  0.50 OD u n i t s  (F igs .  1 and 2 ) .  The except ion  
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Figure 1 (cont inued)  
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Figure  1 (cont inued)  

t o  t h i s  tendency w a s  seen i n  t h e  IgG a c t i v i t y  a g a i n s t  E. & 0. 

(Fig.  2D), with  a mean and s tandard  d e v i a t i o n  of 0.72 t 0 . 5 2  OD 

u n i t s ,  and g r e a t e r  than  one-half of t h e  v a l u e s  above 0.5 OD u n i t s .  

The d i s t r i b u t i o n  of ant ibody a c t i v i t y  a g a i n s t  p. aeruginosa  w a s  

similar f o r  both IgM and IgG with t h e  mean v a l u e s  ranging from 0 . 3 5  

t o  0.79 OD u n i t s  (F igs .  3 and 4 ) .  

The d a t a  were analyzed t o  seek  c o r r e l a t i o n s  with each i n d i v i d -  

u a l ' s  rank order  of serum r e a c t i v i t y  between s t r a i n s  of t h e  same 

organism. S i g n i f i c a n t  c o r r e l a t i o n s  were found f o r  t h e  IgM a c t i v i t y  
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FIGURES 2 A-D IgG a c t i v i t y  of 100 serum samples  a g a i n s t  f o u r  
s t r a i n s  of E. &. 

among a l l  E. c o l i  and P .  a e r u g i n o s a  s t ra ins  (Tab le  1 ) .  The c o r r e -  

l a t i o n s  among t h e  IgG a c t i v i t i e s  (Tab le  2)  were less c o n s i s t e n t ,  

a l t h o u g h  a moderate  deg ree  of c o r r e l a t i o n  was s e e n  f o r  t h e  Pseudo- 

monas s t r a i n s .  The h i g h  c o r r e l a t i o n  ( r  = .902)  between t h e  r a n k  

o r d e r  of serum IgG a c t i v i t i e s  a g a i n s t  Pseudomonas s t r a i n  E and 

s t r a i n  EG (Table  2) i s  l i k e l y  due t o  t h e i r  s h a r e d  0 s e r o t y p e .  

The r a n k  o r d e r  c o r r e l a t i o n s  f o r  IgM a c t i v i t y  when compared 

between 5. coli and p. a e r u g i n o s a  were a l s o  s i g n i f i c a n t  f o r  a l l  

s t r a i n s  (Tab le  3 ) .  However, t h e r e  w a s  no c o r r e l a t i o n  between sera 
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Figure 2 (continued) 
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F i g u r e  2 ( con t inued)  

w i t h  r e s p e c t  t o  IgG a c t i v i t y  between E. & a n d  p. a e r u g i n o s a .  

When r ank  o r d e r s  of IgM and IgG r e a c t i v i t y  w i t h i n  t h e  same s t r a i n  

of  a n  organism were compared, l i t t l e  c o r r e l a t i o n  w a s  s e e n  w i t h  o n l y  

- -  E. c o l i  076 and p. a e r u g i n o s a  showing mi ld  c o r r e l a t i o n  ( r  = .333  

and .371, r e s p e c t i v e l y )  between IgM and IgG. 

DISCUSSION 

ELISA t e c h n i q u e s  a r e  f i n d i n g  widespread a p p l i c a t i o n  i n  b o t h  

r e s e a r c h  and c l i n i c a l  l a b o r a t o r i e s .  The ELISA b e i n g  developed for 

u s e  in t h i s  l a b o r a t o r y  i s  p a r t  of a long-range s t u d y  t o  measure 
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FIGURES 3 A-D IgM a c t i v i t y  of 100 serum samples a 
s t r a i n s  of p. aeruginosa. 
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Figure  3 (continued) 
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A 

P. aeruginosa P-ATCC 
3=.53*.34 

20 

015 1 :o 2;o 
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I1.79f.44 

l:o 115 2;o 
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FIGURES 4 A-D IgG a c t i v i t y  of 100 serum samples against four 
s tra ins  of p. aeruginosa. 
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Figure  4 (cont inued)  
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s e v e r a l  parameters  of t h e  h o s t  immune response i n  s u r g i c a l  and burn 

trauma p a t i e n t s .  One of those  parameters  i s  p r e - e x i s t i n g ,  as w e l l  

a s  subsequent ,  l e v e l s  of s p e c i f i c  a n t i b o d i e s  t o  common h o s p i t a l  

pathogens. The ELISA descr ibed  h e r e i n  measures serum ant ibody 

a c t i v i t y  t o  two common pathogens, E. & and p. aeruginosa .  I n  

t h i s  r e p o r t ,  s e v e r a l  s t r a i n s  of each organism were s e l e c t e d  from 

recent  h o s p i t a l  i s o l a t e s  i n  a d d i t i o n  t o  a wel l -def ined ATCC s t r a i n ;  

they were used t o  d e f i n e  expected v a l u e s  of an t ibody a c t i v i t y  us ing  

sera from volunteer  a d u l t  blood donors .  

a s  t h e  a n t i g e n  i n  t h e  system, s i n c e  t h e  whole c e l l  technique h a s  

t h e  advantage of an a n t i g e n  p r e p a r a t i o n  t h a t  i s  both s imple t o  

prepare  and o f f e r s  an  a r r a y  of s u r f a c e  t y p e - s p e c i f i c  a n t i g e n s  t h a t  

are known t o  e l i c i t  ant ibody product ion  ( 4 ,  5 ) .  

Whole organisms were used 

I n  t h e  sample popula t ion  of 100 i n d i v i d u a l s ,  we  found a range 

of ant ibody a c t i v i t y  from very low ( l e s s  than  0.10 OD u n i t s )  t o  

extremely high (approaching 2.0 OD u n i t s ) .  

r e f l e c t i o n  of d i f f e r i n g  degrees  of exposure t o  t h e  b a c t e r i a ,  i n d i -  

v i d u a l  g e n e t i c  a b i l i t y  t o  respond t o  a s p e c i f i c  a n t i g e n i c  cha l lenge  

This  v a r i a t i o n  may be a 

( 6 ) ,  o r  d i f f e r e n t  phases of an ongoing immune response.  

The o v e r a l l  appearance of t h e  his tograms c o n s t r u c t e d  from t h e  

d a t a  sugges ts  some s i m i l a r  p a t t e r n s  w i t h i n  t h e  s t r a i n s  of t h e  same 

organism. With one except ion ,  b o t h  IgM and IgG ant ibody a c t i v i t i e s  

t o  E. e w e r e  confined w i t h i n  r e l a t i v e l y  narrow l i m i t s ,  whereas 

the  d i s t r i b u t i o n  of t h e  P. aeruginosa ant ibody a c t i v i t y  was more 

expanded. The narrow conf ines  of E .  c o l i  d a t a  were c o n s i s t e n t  with 

t h e  ubiqui tous  n a t u r e  of t h e  organism a s  a c o n s t i t u e n t  of i n t e s t i -  
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TABLE 1. 

Rank Order C o r r e l a t i o n  C o e f f i c i e n t s  ( r )  f o r  IgM A c t i v i t y  Agains t  
Various E. c o l i  and P. a e r u g i n o s a  S t r a i n s  (n  = 100) 

a a E .  c o l i  S t r a i n s  r P. aeruginosa  S t r a i n s  

E-ATCCf076 .614 P-ATCCJM .771 

E-ATCC/O- .715 P-ATCC~ E .748 

E-ATCCf 0 .  .345 P-ATCCJEG .975 

07610- .861 MIE .a35 

076 10. * 802 MJEG .79 1 

a :  p < 0.001 

TABLE 2. 

Rank Order  C o r r e l a t i o n  C o e f f i c i e n t s  (r)  f o r  IgG A c t i v i t y  Agains t  
Various E. c o l i  and P. aeruginosa  S t r a i n s  (n = 100) 

a E .  c o l i  S t r a i n s  ra P .  aeruginosa  S t r a i n s  r 

E-ATCCf076 .500 P-ATCC f M  

P-ATCC J E  

.602 

.423 

MI EG .529 

EJEG .go2 

a: p < 0.001 
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TABLE 3 

COST ET AL. 

Rank Order C o r r e l a t i o n  C o e f f i c i e n t s  
Between E. c o l i  and P. aerug  

( r )  f o r  IgM A c t i v i t y  Compared 
nosa S t r a i n s  (n = 100) 

~~~ ~ 

a E. c o l i  S t r a i n I P .  aeruginosa  S t r a i n  r 

E-ATCC~P-ATCC . a04 

E-ATCCIM .703 

E -ATCC/ E .704 

E-ATCC~EG .59 1 

0 7 6 1 P -ATCC .7  19 

076lM .698 

076/E .612 

076/EG .691 

0-/P-ATCC .762 

0-/M .769 

0-IE .676 

0 .  IP-ATCC ,468 

0- IM .6 74 

0-IE .621 

0-/EG .524 

~~ 

a:  p < 0.001 

n a l  f l o r a  and perhaps i n d i c a t e d  a uniform a n t i g e n i c  exposure t o  E. 

- c o l i  i n  t h i s  popula t ion .  The more uneven d i s t r i b u t i o n  of an t ibody 

a c t i v i t y  of p. aeruginosa  may be r e l a t e d  t o  t h e  tendency of t h i s  

organism t o  b e  a less f r e q u e n t  component of normal e n t e r i c  f l o r a .  

The s p e c i f i c  IgM a c t i v i t y  of t h e  sera when compared on a n  i n -  

d i v i d u a l  b a s i s  was found t o  be similar between s t r a i n s  of t h e  same 

organism and even between d i f f e r e n t  organisms.  

s u r f a c e  e n t e r o b a c t e r i a l  a n t i g e n s  shared  between s t r a i n s  of  t h e  same 

This may re f lec t  
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MEASUREMENT OF HUMAN ANTIBODY ACTIVITY 41 

organism and between members of t h e  same fami ly  (7-10). Fewer num- 

b e r s  of c o r r e l a t i o n s  were found when t h e  IgG a c t i v i t y  was examined 

and may r e f l e c t  t h e  tendency f o r  l i p o p o l y s a c c h a r i d e s  t o  induce 

p r i m a r i l y  t h e  IgM response (11, 1 2 ) .  This f a c t  may a l s o  e x p l a i n  t h e  

l a c k  of c o r r e l a t i o n  when both t h e  IgM and IgG responses  t o  t h e  same 

organism were compared. 

The i n t e n t  of t h i s  i n q u i r y  was t o  e s t a b l i s h  a working ELISA 

f o r  d e s c r i p t i v e  use  wi th  ill s u r g i c a l  and burn trauma p a t i e n t s  u s i n g  

v o l u n t e e r  blood donors a s  a r e f e r e n c e  group. We expected t h a t  

t y p i c a l  h o s p i t a l  i s o l a t e s  of  common microbes would e l i c i t  a nor-  

mally d i s t r i b u t e d  sequence of an t ibody a c t i v i t i e s .  While we recog-  

n i z e  t h e  p o t e n t i a l  l i a b i l i t y  of u s i n g  whole organisms d e r i v e d  from 

s i n g l e  s t r a i n s ,  we c a u t i o u s l y  conclude t h a t  t h e r e  i s  s u f f i c i e n t  

over lap  o r  commonality of a n t i g e n s  between s t r a i n s  a s  expressed  by 

t h e  IgEl a c t i v i t i e s  t o  a l l o w  f u r t h e r  t e s t i n g  of t h i s  h y p o t h e s i s  i n  

ill p a t i e n t s  i n  a r e t r o s p e c t i v e  f a s h i o n .  We are a l s o  c o n s i d e r i n g  

a l t e r n a t e  a n t i g e n  p r e p a r a t i o n s ,  such as e x t r a c t s ,  which may provide  

broader  r e p r e s e n t a t i o n  wi thout  compromising r e l e v a n c e  of t h e  a n t i -  

bodies  d e t e c t e d .  

For t h e  p a t i e n t  who does become i n f e c t e d ,  p r e v i o u s l y  s t o r e d  

s e r a  can b e  t e s t e d  a g a i n s t  t h e  subsequent ly  i s o l a t e d  pathogen 

i t s e l f .  That ,  however, i s  only a p a r t  of t h e  p r o c e s s ,  and w e  s h a l l  

c o n t i n u e  t o  seek a panel  of a n t i g e n s  provid ing  immunologic " f i n g e r -  

p r i n t i n g "  of c a p a b i l i t i e s  a p a t i e n t  may b r i n g  t o  m e e t  t h e  c h a l l e n g e  

of acqui red  i n f e c t i o n .  This informat ion  becomes impor tan t  s i n c e  i t  

h a s  been shown t h a t  an t ibody t o  p u r i f i e d  Pseudomonas aeruginosa  
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lipopolysaccharide and high-molecular-weight polysaccharide con- 

ferred protection against sepsis in a mouse burn wound model ( 1 3 ) .  

At the time of admission, we propose to perform antibody 

assays on a battery of antigens that will serve as baseline values 

and as a current antibody profile for each individual. This data 

may be clinically applicable in the following situations. 

admission values fall significantly outside our previously defined 

expected range, we could anticipate infection with E. 

- P. aeruginosa and subsequently institute antimicrobial therapy. 

Similarly, serial changes from admission levels could be useful in 

cases of occult infection and could lead to the prompt initiation 

of appropriate antibiotic therapy. We have preliminary evidence 

in a limited series of patients to support the above applications 

(unpublished observations). 

If 

and 

REFERENCES 

1. 

2 .  

3 .  

4 .  

5 .  

Homma, J.Y. A New Antigenic Schema and Live-cell Slide-agglu- 
tination Procedure for the Infrasubspecific Serological Classi- 
fication of Pseudomonas aeruginosa. Jpn. J. Exp. Med. 1976;  
4 6 ~ 3 2 9 - 3 6 .  

Engvall, E. and Perlmann, P. Quantitation of Specific Antibod- 
ies by Enzyme-linked Anti-immunoglobulin in Antigen Coated 
Tubes. J. Immunol. 1972;190:129-35.  

Manscheim, B.J. and Kasper, D.L. Detection of Anticapsular 
Antibodies to Bacteroides asaccharolyticus in Serum from 
Rabbits and Humans by Use of an Enzyme-linked Immunosorbent 
Assay. J. Infect. Dis. 1979;146:945-51.  

Ison, C.A., Hadfield, S.G. and Glynn. A.A. Enzyme-linked Im- 
munosorbent Assay (ELISA) to Detect Antibodies to Gonorrhea 
Using Whole Cells. J. Clin. Pathol. 1981;34:1040-43.  

Rote, R.G., Taylor, M.L., Shigeoka, A.O., Scott, J.R. and Hill, 
H.R. Enzyme-linked Immunosorbent Assay for Group B Streptococ- 
cal Antibodies. Infect. Immun. 1980;27:118-23.  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
7
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



MEASUREMENT OF HUMAN ANTIBODY ACTIVITY 4 3  

6 .  

7.  

a .  

9 .  

10.  

11. 

12 .  

13 .  

Benace r ra f ,  B .  Role  of MHC Gene P r o d u c t s  i n  Immune R e g u l a t i o n .  
S c i e n c e  1981;212:1229-38. 

Dominique, G .  and Johnson, E .  The common a n t i g e n  of Enterobac-  
t e r i a c e a e  and i t s  b i o l o g i c a l  s i g n i f i c a n c e .  I n :  Neter, E .  and 
Milgrom, F., e d s .  The Immune System and I n f e c t i o u s  Diseases. 
Basel: Karger ,  1975:242-62. 

Kunin, C.M. S e p a r a t i o n ,  C h a r a c t e r i z a t i o n  and B i o l o g i c a l  S ig -  
n i f i c a n c e  of a Common Antigen i n  E n t e r o b a c t e r i a c e a e .  J .  Exp. 
Med. 1963;118:565-86. 

McCabe, W.R., Kreger ,  B . E .  and Johns ,  M .  T y p e - s p e c i f i c  and 
C r o s s - r e a c t i v e  A n t i b o d i e s  i n  Gram-negative Bacteremia. N .  Eng l .  
J .  Med. 1972;287:261-67. 

Westphal ,  0 .  B a c t e r i a l  Endo tox ins .  I n t .  Arch. A l l e r g y  Appl .  
Immunol. 1975;49:1-43. 

Rossen, R . G . ,  Wolff,  S.M. and B u t l e r ,  W.T. The Antibody Re-  
sponse i n  Nasal  Washings and Serum t o  ?. typhosa Endotoxin 
Adminis tered I n t r a v e n o u s l y .  J .  Immunol. 1967;99:246-54. 

Turne r ,  M.W.  and Rowe, D.S. C h a r a c t e r i z a t i o n  of  Human Ant i -  
b o d i e s  t o  Salmonel la  t y p h i  by Gel F i l t r a t i o n  and A n t i g e n i c  
A n a l y s i s .  Immunology 1964;7 :639-56 .  

Cryz. S . J . ,  J r . ,  F u r e r ,  E .  and Germanier,  R .  P r o t e c t i o n  
A s a i n s t  F a t a l  Pseudomonas a e r u g i n o s a  Burn Wound S e p s i s  by 
Immunization w i t h  L i p o p o l y s a c c h a r i d e  and High-molecular- 
weight  P o l y s a c c h a r i d e .  I n f e c t .  Inmun. 1984;43:795-99. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
7
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1


