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Use of counter-immunoelectrophoresis 
for the detection of chlamydial antigens

in serum
W S t o r m 1, H B r u n n e r 2

D e p a rtm e n t o f  P a e d ia tr ic s1, S t. V incenz H o sp ita l, P ad erb o rn , F R G , an d  
B ay er A G  P h a rm a-R esea rch  C en tre2, W u p p e rta l, F R G

A n increasing  n u m b er o f re p o r ts  o n  C h lam y d ia  tra c h o m a tis  p n e u m o ­
n ia  in  in fan cy  h a s  re cen tly  been p u b lish ed  in  th e  lite ra tu re . D e m o n s tra tio n  
o f  th e  aetio log ic  a g e n t depends, h o w ev er, o n  laborious cu ltu re  p ro ced u res  
an d  serological tech n iq u es . B ased on  th e  o b se rv a tio n  o f a  cro ss-reac tio n  
betw een  c e r ta in  A c in e to b a c te r species a n d  C h lam ydiae, th e  d e te c tio n  o f 
ch lam yd ia l an tig en s  in  sera  o f 13 in fa n ts  w ith  p n eum on ia  due to  C h lam y d ia  
tra c h o m a tis  w as p e rfo rm ed  w ith  a n tis e ru m  to  A cin e to b ac te r b y  th e  c o u n ­
te r-im m u n o elec tro p h o resis  techn ique .

There has been an increasing num­
ber of recent reports on Chlamydia 
trachomatis pneumonia in infancy 
[1, 2, 5, 6, 7, 8, 10, 14, 20]. Despite 
a rather distinctive clinical syndrome, 
the diagnostic tests used for the 
detection of Chlamydia trachomatis 
depend on time-consuming and so­
phisticated procedures like recovery 
of the organism from the nasopharynx 
or tracheal secretion, and various 
serologic techniques. Encouraged by 
the reports on the detection of antigen 
in sera of patients with Pneumocystis 
carinii pneumonitis using the counter- 
immunoelectrophoresis technique [11, 
13], we employed this method for 
a rapid diagnosis of chlamydial pneu­
monia in early infancy.

Based on the observation of a 
serological cross-reaction between Aci­
netobacter calcoaceticus subspecies 
anitratus and Chlamydia [3, 4], de-

G

tection of chlamydial antigens in sera 
was performed with antiserum to 
Acinetobacter by counter-immuno­
electrophoresis. After a preliminary 
report [17] we now present our 
advanced experiences of this tech­
nique in 13 infants with Chlamydia 
trachomatis pneumonia.

M a t e r i a l  a n d  M e t h o d s

Counter-immunoelectrophoresis (G IE ) .  In  
o u r s tu d y  C IE  w as perfo rm ed  w ith  an  
im m unoelec tropho resis  k it  ( I n s tr u m e n ta ­
tio n  L a b o ra to ry , D-5303 B o rn h e im  2) 
c o n ta in in g  a  un iversa l e lec tro p h o resis  
ch am b e r, a  g lass slide (225 X 76 X 3 m m ), 
sod ium  b a rb i ta l  bu ffer so lu tion  (p H  8.6; 
ionic s t r e n g th  0.066), f ilte r  p a p e r  w icks, 
a  p o w e r su p p ly  (P h e ro s ta t 273) a n d  an  
a g a r gel p u n c h e r  [15]. T he g lass s lide  w as 
co a te d  w ith  26 m l o f  1% agarose  (A garose  
H ; L K B  In s tru m e n t G m b H , D -8032 
G räfe lfing ) d isso lved  in  th e  b u ffe r so lu tio n .
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A fte r  co o lin g , para lle l wells 3 m m  in  d ia m ­
e te r  w e re  p u n ch ed  7 m m  a p a r t  (edge 
to  ed g e), a n d  th e  slide w as p lace d  in  th e  
c e n tre  o f  th e  cham ber. W ells w ere  filled  
w ith  so lu tio n , using cap illa ry  p ip e tte s . 
A n tib o d y  c o n ta in in g  wells w ere  p lace d  a t  
th e  a n o d a l  side and  p a tie n ts ’ n e a t  se ra  
(i.e., n e i t h e r  d ilu ted  n o r c o n c e n tra te d ) a t 
th e  c a th o d a l  side. The agarose c o a te d  slide 
w as a t t a c h e d  b y  filte r  p a p e r  w isks to  
re s e rv o irs  co n ta in in g  bu ffe r so lu tio n . T he  
u n iv e r sa l c h a m b e r a tta ch ed  to  th e  pow er 
so u rce , a  c o n s ta n t cu rren t o f  60 m A  (a t 
th e  p o w e r  source) w as app lied  fo r 80 m in  
a t  ro o m  te m p e ra tu re . Slides w ere  in sp ec ted  
u n s ta in e d  fo r  p rec ip itin  lines w ith o u t a n y  
a d d it io n a l a id . The p ro d u c tio n  o f  ra b b it  
h y p e r im m u n e  serum  to  A c in e to b a c te r  cal- 
c o a c e tic u s  w as carried  o u t b y  o n e  o f  us 
(H . B .) ; i t s  efficacy for th e  d e te c tio n  o f 
c h la m y d ia l  an tigens has been  p u b lish ed  
[3, 4 ].

T h e  p o te n t ia l  usefulness o f  th i s  a n t i ­
s e ru m  fo r  a  p rec ip ita tin g  re a c tio n  w ith  
c h la m y d ia l  an tigens in  th e  s e t t in g  o f  o u r 
C IE  te c h n iq u e  could be  d e m o n s tra te d  
u s in g  c h la m y d ia l group  a n tig en s  ( I n s t i tu t  
P a s te u r  P ro d u c tio n , Code 62471), p re p a re d  
fro m  in fe c te d  yolk  sacs [21]. T h ese  a n t i ­
gens s e rv e d  as  a  positive  c o n tro l d u rin g  
th e  C I E  p rocedu re  w ith  p a t i e n ts ’ sera .

P atien ts. T h e  s tu d y  included  48 selected  
in f a n ts  a d m it te d  from  J a n u a ry , 1982, to  
J u ly ,  1983. T h e ir clinical d iagnosis (p h y ­
sica l f in d in g s  an d  rad io g rap h ic  evidence) 
w as e i th e r  a  “ de layed” re s p ira to ry  d is tress  
s y n d ro m e  [18, 19] in  o ld er new borns
( > o n e  w eek) w ith  co n co m itan t p u ru le n t 
c o n ju n c t iv i t i s  and  eosinophilia( > 4 0 0 /m m 3) 
in  th e i r  b lo o d  count, o r a n  a feb rile  p n e u ­
m o n ia  w ith  a  chronic cough ( > o n e  week) 
in  y o u n g  in fa n ts  ( <  six m o n th s ) . T h e  la t te r  
h a d  so m e tim e s  a s tacca to  cough  s im ila r to  
tha t, w ith  p ertu ssis .

A d d it io n a l  blood sam ples w ere  o b ta in ed  
f ro m  e a c h  child  for blood c u ltu re s  and  
C IE .

F o r  th e  docu m en ta tio n  o f  a  ch lam y d ia l 
in fe c tio n  w e determ ined  an ti-c h la m y d ia l 
a n t ib o d y  ti tre s . T his w as a lso  p e rfo rm ed

b y  C IE  w ith  sera  co llected  fro m  th e  
p a tie n ts  o n  adm ission o r a t  th e  tim e  o f  th e  
f irs t susp ic ion  o f a  ch lam y d ia l in fec tion , 
re sp ec tiv e ly , an d  w ith  sera  a f t e r  a  c lin ica l 
course o f  th re e  to  fou r w eeks. T h e  source 
o f a n tig e n  w as th e  sam e w hich  h a d  se rved  
as a  p o s itiv e  contro l.

T h e  m ere  q u a lita tiv e  d e te c tio n  o f  an ti-  
ch lam y d ia l an tibod ies w as d e m o n s tra te d  
w ith  th e  p a tie n ts ’ u n d ilu ted  se ru m  sa m ­
ples. T h en  tw ofold d ilu tio n s o f  th e  p a ­
t ie n ts ’ se ra  w ere ru n  aga in s t th e  reference  
an tig en . T he  h ighest serum  d ilu tio n  g iv ing  
a  v isib le  p rec ip itin  reac tio n  in  th e  C IE  
p ro ced u re  w as considered th e  q u a n ti ta t iv e  
t i t r e  o f  an ti-ch lam y d ia l an tib o d ies .

B eside  th e  d e te rm in a tio n  o f  th e se  ti tr e s  
in  a ll 48 in fan ts , we took  sec re tio n s  o f  th e  
n a so p h a ry n x  or tra ch ea  o f  th e  ch ild ren  
w ith  a  p o sitiv e  reac tion  in  th e  C IE  p ro ­
ced u re  (p a tie n ts ’ sera  a n d  A c in e to b a c te r  
a n tise ru m ) fo r ro u tin e  b ac te rio lo g ica l cu l­
tu r e s  a n d  fo r th e  d e m o n s tra tio n  o f  in t r a ­
ce llu la r ch lam yd ia l inclusion b o d ies  in 
tissu e  c u ltu re s  (Me Coy cells). T h e  la t te r  
w as done  in  a  tw o s tep  p ro ced u re : F ir s t 
we to o k  th e  clinical specim en  w h ich  w as 
im m ed ia te ly  frozen to  m in u s  200°C b y  
liq u id  n itro g en  and  th e n  s to re d  a t  th is  
te m p e ra tu re  u n til th e  fin a l c u ltu re  p ro ­
ced u re  w ith  Me Coy cells [9].

T h ir te e n  new borns w ith  th e  d iagnosis of 
h y a lin e  m em brane disease o r  a sp ira tio n  
sy n d ro m e  w ere selected as c o n tro l p a tie n ts .

R e s u l t s

There were 13 positive results in 
the CIE procedure of the selected 
infants. Table I demonstrates the 
results of the children submitted to 
Me Coy cell cultures. All blood cul­
tures were negative for aerobic and 
anaerobic bacteria. All routine bac­
teriological cultures from nasopha­
rynx and trachea secretions were 
negative for Acinetobacter species.
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All other children had negative, non­
diagnostic titres ; there were 11 infants 
with a qualitative detection of anti­
bodies, but no precipitin reaction 
with diluted samples.

According to the method applied, 
the quantitative titres of the anti- 
chlamydial antibodies did not dif­

ferentiate between IgM and IgG anti­
bodies. There was, however, an at 
least twofold increase between the 
first titres and those obtained three to 
four weeks later in all 13 children (by 
this means excluding passively trans­
mitted maternal antibodies). The latter 
titres are those depicted in Table I.

T a b l e  I

R esu lts  o f  Me Coy cell c u ltu re s  a n d  an tig en  detec tion  b y  
coun te r-im m u n o elec tro p h o resis  in  13 children

Secretions Culture results 
(Me Coy cells)

Routine bacte­
riological cul­

tures

Counter-
immunoelec­
trophoresis

serum
Anti-chlamydial 
antibody titre

Trachea + — + 1 : f>4
Trachea + — + 1 : 64
Trachea + — + 1 : 128
N asopharynx + — + 1 : 128
Nasopharynx — — + 1 : 32
N asopharynx + — + 1 : 64
Trachea — — + 1 : 128
Trachea + — + 1 : 64
N asopharynx — — + 1 : 64
Trachea + — + 1 : 128
N asopharynx + — + 1 : 64
N asopharynx + — + 1 : 32
Trachea + — + 1 : 32

The cause for the three negative 
Me Coy cell cultures with a positive 
CIE result could not be evaluated. 
They might have been due to some 
technical problem on the way from 
the patient to the final procedure in 
the laboratory.

There was no positive CIE result 
in the 13 control patients; they had 
no positive blood culture and all 
Me Coy cell cultures were negative

for chlamydial inclusion bodies. In 
eight control patients a qualitative 
detection of chlamydial antibodies 
was possible, but no precipitin reac­
tion occurred with diluted serum 
samples.

D is c u s s io n

Chlamydia trachomatis pneumonia 
has recently been described as a
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distinctive syndrome characterized by 
a chronic, afebrile course, diffuse lung 
involvement, elevated serum immuno­
globulins, and eosinophilia. Although 
these clinical findings apparently are 
indistinguishable from the pneumonia 
syndromes associated with other orga­
nisms like Cytomegalovirus, Pneumo­
cystis carinii, and Ureaplasma urea- 
lyticum [14], diagnostic investiga­
tions to demonstrate a specific infec­
tious agent should be made because 
of therapeutic and prognostic impli­
cations. Unfortunately, identification 
of a specific aetiologic agent depended 
on rather laborious culture procedures 
and serologic techniques until re­
cently. CIE has shown promise not 
only in the early detection of bacterial 
antigens [12, 15, 16], but also in the 
recognition of parasitic agents like 
Pneumocystis carinii [11, 13].

Because culture and isolation of 
Chlamydia trachomatis are currently 
available in a few laboratories, diag­

nostic antisera against its elementary 
bodies seem difficult to obtain. The 
observation of a serologic cross-reac­
tion between Acinetobacter calco- 
aceticus and Chlamydia [3,4] encour­
aged us to use this more available 
hyperimmune serum to bacterial anti­
gens in a CIE setting. Our study not 
only indicates that chlamydial pneu­
monias are associated with an anti- 
genaemia of the aetiologic agent, but 
also demonstrates that a rapid detec­
tion of chlamydial antigen is possible 
in serum using the CIE technique. 
Based on the findings of this anti- 
genaemia, future developments are to 
aim at the use of genuine anti- 
chlamydial antibodies avoiding the 
still necessary exclusion of a positive 
blood culture with Acinetobacter spe­
cies. With the availability of mono­
clonal anti-chlamydial antibodies still 
further improvements will probably 
be obtained with the detection of 
chlamydial antigens.
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