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Summary. — Sheep erythrocytes sensibilized with t h e  lipopolv-
saccharide (LPS) extracted f rom  Coxiella burnetii phase 1 cells 
were used in indirect haemolysis tes t  ( IHT).  The  tes t  was  highly 
sensitive and  specific. I t s  use seemed reasonable when following 
t h e  chronic course of Q-fever b y  serologic methods.  
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Chronic persistence of Coxiella burnetii in t he  convalescent pat ients  opens 
the  opportuni ty  for a chronic course of this  infection. The  detection of specific 
antibodies allows t o  recognize such course of t he  disease. Here we describe 
our  a t t e m p t s  t o  use the  indirect haemolysis test  ( IHT) for this  purpose. 

T h e  ant igen for complement  fixation tes t  (CFT). for indirect haeircgglut inat icn test  (IHAT; 
and for I H T  w a s  prepared from  C. burnetii phase I cells, strain "Luga"  (from  Apodcmvs flavi 
rollis). T h e  coxiel la were obtained from the  mouse  spleen. T h e  coxiel la suspension containing 
2 / ID50 w a s  inoculated t o  7 rabbits (weighing 2 — 2 . 5  kg) in 1 m l  aliquots.  T h e  animals 
were reinfected within 120—240 days ,  their sera were drawn a t  different intervals during 36C 
flays.  

T o  te3t t h 3 sp33Ífícity o f  I H T ,  contro l  sera  o f  9 r a b b i t s  a n d  21 g u i n e a  p i g s  a n d  27  h u m a n  sera 
f r o m  p a t i e n t s  w i t h  Bri l l  d isease w e r e  c o m p a r e d  w i t h  60  sera o f  Q-fever  convalescents.  Sera oi 
e x p e r i m e n t a l l y  in fected  r a b b i t s  w e r e  e x a m i n e d  i n  I H T ,  i n  I H A T ,  a n d  C F  test  u s i n g  t h e  p h a s e  I 
C. burnetii a n t i g e n ;  a l l  o t h e r  a n i m a l  sera w e r e  tes ted  i n  I H T  a n d  C F  test w i t h  p h a s e  I a n d  phase 
II  C. burnetii ant igens .  T h e  sera o f  Q-fever  conva lescents  w e r e  e x a m i n e d  i n  paral le l  b y  I H T  
I H A T ,  a n d  C F  test  a g a i n s t  b o t h  p h a s e  I a n d  p h a s e  I I  ant igens .  

F o r  p e r f o r m i n g  I H T  s h e e p  e r y t h r o c y t e s  sens ib i l i zed  w i t h  2 m g / m l  L P S  so lut ion  prepared 
f r o m  p h a s e  I C. burnetii cells a s  descr ibed  b y  Schramek  a n d  Galanos  (1981). E r y t h r o c y t e s  were 
w a s h e d  t h r e e  t i m e s  i n  phys io log ica l  sa l ine  (pH 7.2) a n d  resuspended  i n  v e r o n a l  b u f f e r .  

T h e  microtes t  react ion  w a s  p e r f o r m e d  i n  a v o l  o f  125 jxl. T h e  sera w e r e  d i l u t e d  1 : 5 i n  p h y s i o  
logical sal ino, i n a c t i v a t e d  a t  56°C for 30 m i n  and adsorbed t o  sheep erythrocytes.  Then  t h e  ery­
throcytes  were suspended in veronal buffer. Guinea pig  serum w a s  used  a s  complement  in di­
lution 1 : 1 0  after  adsorption t o  sheep erythrocytes.  

Negative controls were made in the absence of serum to exclude spon­
taneous agglutination; positive control was made with previously titrated 
homologous immune serum. Positive sera were checked for reactivity with 
uncounted sheep erythrocytes. In addition, some rabbit sera, repeatedly 
infected with C. burnetii were separately adsorbed to: 1. spleen erythrocytes 
from noninfected mice; 2. sheep erythrocytes; 3. commercial C. burnetii 
phase II antigen; 4. phase I C. burnetii antigen. The results were read according 
to  usual procedures. 
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I n  I H T  all  sera o f  n o n i n f e c t e d  an ima ls  as  w e l l  as  t h e  sera o f  pa t i ents  w i t h  
recurrent t y p h o i d  e x a n t h e m a  s h o w e d  n e g a t i v e  results. I n  contrast,  t h e  sera 
f r o m  C. burnetii-infected a n i m a l s  a n d  convalescent  sera f r o m  Q-fever pat ients  
were posi t ive.  T h e  pos i t i ve  sera i n  I H T  s h o w e d  n e g a t i v e  reaction w i t h  t h e  
uncoated  b y  L P S  sheep  erythrocytes.  T h e  specific react i v i ty  o f  sera w a s  
abol ished a f t e r  the ir  adsorpt ion  w i t h  t h e  Coxiella burnetii p h a s e  I ant igen.  

Compar ing  t h e  d y n a m i c s  o f  a n t i b o d y  f o r m a t i o n  t o  C. burnetii p h a s e  I 
cells detected  b y  I H T ,  I H A T ,  a n d  C F  tes t  i n  i n f e c t e d  r a b b i t s  i t  w a s  f o u n d  
t h a t  a f ter  f irst  ant igen  admin is t rat ion  I H T  a n d  I H A T  revea led  ant ibod ies  
earlier a n d  f o r  a less pro longed  i n t e r v a l  t h a n  C F  test.  A f t e r  repeated  ant igen  
adminis trat ion  t h e  a n t i b o d y  levels  as  d e t e r m i n e d  b y  I H A T  a n d  I H T  w e r e  
higher t h a n  detected  b y  C F  test;  a f t e r  3rd  ant igen  in jec t ion  these  di f ferences 
were  s igni f icant  (Fig. 1). However ,  t h e  d u r a t i o n  o f  pos i t i ve  a n t i b o d y  detect ion 
b y  I H A T  a n d  I H T  w a s  shorter a f ter  pr imoinocu lat ion  as we l l  as  a f t e r  booster  
in ject ions  as  c o m p a r e d  t o  t h a t  b y  C F  test.  

I n  pat ients  w i t h  Q-fever a n d  i n  convalescents  pos i t i ve  results  o f  I H A T  
a n d  I H T  were  detected  f r o m  d a y  4 since t h e  onset  o f  disease, because  t h e y  
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Comparison o f  IHT,  I H A T ,  a n d  CF test i n  t h e  course o f  rabb i t  infect ion w i t h  C. burnetii 

(X x ) antibodies  detected b y  I H T  (phase I C. burnetii) 
(O O )  ant ibodies  detected b y  I H A T  
( O 9 )  CF ant ibodies  
Arrows:  C. burnetii administrat ion 
Abscissa: d a y s ;  ordinate:  serum di lut ion reciprocals 
•Significant differences (at p = 0.05) are marked. 
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d e t e c t  only  p h a s e  I ant ibodies .  On w e e k s  4 — 8  of  t h e  disease  t h e  resu l t s  of  
I H T  a n d  I H A T  w e r e  in agreement .  B y  m e a n s  of  t h e s e  t e s t s  C. burnetii p h a s e  
ant ibodies  w e r e  f o u n d  in 5 8 %  of  serum samples  while  b y  CF t e s t  w a s  pos i t ive  
in 2 5 %  o f  t h e s e  samples  only .  T h e  mean geometr ic  a n t i b o d y  t i t re s  a s  detected  
b y  I H T  a n d  I H A T  w e r e  considerably  higher  t h a n  determined b y  CF t e s t  
(1 : 388 a n d  1 : 549, respect ive ly ,  in comparison w i t h  1 : 32). 

The negative results of IHT and IHAT found on days 50—120 since the 
beginning of the disease confirmed the experimental data in animals revealing 
relatively short and transient serum antibody levels detected b y  abovemen-
tioned reactions. When examining four highly positive samples (IHT anti­
body t i t re  1 : 1 2  000) two were positive for C. burnetii confirming chronic 
rickettsiaemia. 

W e  believe t h a t  I H T  is highly specific and sensitive. This reaction, along 
with I H A T  is suitable for detection of phase I antibodies. I n  addition to  its 
simplicity, t he  reaction allows t o  determine t he  antibodies a t  early post­
infection intervals. 
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