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Summary. - Biological properties of antigens of whole cells of C. 
burnetii in phase I (WCI), their residue (CMR) and extract (CME) 
obtained by extraction of C. burnetii with chloroform/methanol 
mixture were subjected to a comparative study. It was shown that 
CME is able to react specifically with sera containing antibodies 
against WCI. The inoculation of animals with CME. but not with 
WCI and CMR does not cause changes of humoral and cell immu­
nity to  Coxiellae and does not strengthen nonspecific antibacterial 
activity, but  it can stimulate the formation of antibodies. Morpholo­
gical changes of  internal organs of mice were most  expressed after 
the  C M R  inoculation and were practically absent after the C M E  
inoculation. 
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Introduction 

In  search of  immunogenic  but innocuous substances of  C. burnetii that can 
serve as a basis for  vaccine preparation special attention has been paid to  the 
coxiellae extract obtained by chloroform/methanol  procedure (Williams and 
Cantrell, 1982). In  further  investigations this extract was characterized as 
phospholipid which contained neither protein nor  lipopolysaccharide (Lukáčová 
and Schramek, 1988). In response to the introduction of coxiellae antigens 
treated by chloroform/methanol specific agglutinins appeared in animals in 
either higher (Ruppaner et al., 1985) or lower (Kazár et at., 1987) titers than in the 
immunization with phase I whole cells coxiellae antigen containing phospholi­
pid fraction. 

However, the  data concerning the  role of this phospholipid in the formation of 
antibodies and  t he  usage of inactivated coxiellae without phospholipid compo­
nent as a vaccine are rather contradictory (Kazár and Řeháček. 1987). Thus the 
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aim of this work was a further study of  immunomodulating features of C. 
burnetii phospholipid and morphological alterations which appeared in animal 
organism in response to the inoculation of this fraction. 

Materials and Methods 

Antigens. T h e  fo l lowig  preparations w e r e  s tudied:  t h e  extract obtained b y  treatment o f  coxiellae 
wi th  chlorof 'orm/methanol  m i x t u r e  (CME):  coxiellae res idue  wi thout  phospholipid a f ter  chloro-
f o r m / m e t h a n o l  t reatment  (CMR) and  p h a s e  I w h o l e  cel ls  C. burnetii ant igens  (WCI).  A l l  ment ioned  
preparat ions w e r e  isolated f r o m  Apocleinus flavicollis L u g a  and  R S A  strains o f  C. burnetii phase  
I (after  3 - 4  p a s s a g e s  o n  e m b r y o n a t e d  chicken eggs) .  Bes ides  that in s o m e  e x p e r i m e n t s  t h e  
commercia l  antigen f r o m  Rickettsia prowazekii w a s  u s e d  a s  a control.  

W h o l e  cel ls  ant igens  ( W C I )  w e r e  isolated f r o m  coxiel lae inactivated b y  1 °o f o r m a l i n  a n d  pur i f ied  
b y  d i f fe ren t ia l  c en t r i fuga t ion  a n d  e t h e r  t r e a t m e n t .  T o  o b t a i n  C M E  a n d  C M R  prepa ra t ions  W C I  w a s  
t r ea t ed  twice  b y  c h l o r o f o r m / m e t h a n o l  m i x t u r e  (2:1) a t  52 ° C  f o r  2 h r .  F o r  every  ex t rac t ion  a f resh ly  
m a d e  m i x t u r e  w a s  u s e d .  A f t e r  t h e  ex t rac t ion  t h e  m i x t u r e  w a s  filtrated t h r o u g h  p a p e r  filter. T h e  
r e s i d u e  o n  t h e  filter r e p r e s e n t e d  C M R .  T o  o b t a i n  t h e  phospho l ip id  ( C M E ) .  t h e  filtrate w e r e  
lyophi l ized  tha t  a l lowed  t o  s t anda rd i ze  t h e  C M E  prepara t ions .  Suga r s  in  C M E  w e r e  n o t  de t ec t ab le  
a n d  p r o t e i n s  a m o u n t e d  t o  2.4 °o. 

Immunization. E x p e r i m e n t a l  a n i m a l s  w e r e  p rov ided  b y  t h e  R a p p o l o v o  f a r m  o f  R u s s i a n  A c a d e m y  
o f  Med ica l  Sc iences .  O u t b r e d  w h i t e  m i c e  (15 g a n d  22 g). C 3 H A  l ine  m i c e  (15 g).  g u i n e a  pigs (275 g)  
a n d  r abb i t s  (2750 g )  w e r e  u s e d .  

T h e  abil i ty o f  C M E  t o  i n d u c e  f o r m a t i o n  o f  a n t i b o d i e s  t o  coxiel lae  w a s  d e t e r m i n e d  b y  in t raper i to­
n e a l  i nocu la t ion  o f  g u i n e a  pigs wi th  200 n% o f  th i s  p repa ra t ion  s u s p e n d e d  in  p h o s p h a t e  b u f f e r e d  
sa l ine  p H  7.4 (PBS)  ( t h e  first g r o u p  o f  an imals ) .  G u i n e a  pigs inocu la ted  b y  t h e  e q u a l  quan t i ty  o f  W C I  
( t h e  s e c o n d  g r o u p )  a n d  C M R  ( t h e  th i rd  o n e )  serv e d  a s  con t ro l s .  O n  t h e  12th a n d  21st  d a y s  a f t e r  t h e  
i m m u n i z a t i o n  t h e  p r e s e n c e  o f  a n t i b o d i e s  t o  coxiel lae  in se ra  f r o m  every  a n i m a l  w a s  t e s t ed .  

T h e  r eac t ions  o f  c o m p l e m e n t  fixation ( C F R ) .  mic roagg lu t ina t ion  ( M A R ) ,  indirect  i m m u n o f l u o ­
r e scence  a n t i b o d y  analysis  ( I F A )  a n d  e ry th rocy te  haemolys i s  w e r e  car r ied  o u t  b y  r o u t i n e  p r o c e d u r e s .  
E n z y m e - l i n k e d  i m m u n o s o r b e n t  assay ( E L I S A )  w a s  real ized w i t h  t h e  h e l p  o f  i m m u n o e n z y m e  tes t  
s y s t e m  f o r  d e t e c t i o n  o f  C. burnetii a n t i g e n s  ( G o r b a c h e v  et al.. 1991). I m m u n e  act ive  c o m p o n e n t s  o f  
t h e  tes t  s y s t e m  w e r e  p repa red  o n  t h e  bas is  o f  h y p e r i m m u n e  rabbi t  s e r u m  o b t a i n e d  b y  i m m u n i z a t i o n  
w i t h  W C I  o f  a n i m a l s  an t igen  o f  Apodemtts flavicollis L u g a  s t ra in .  

T h e  efTect o f  C M E  o n  a n t i b o d y  f o r m a t i o n  w a s  s t u d i e d  in r abb i t s  a n d  C 3 H A  l ine  m i c e .  T h i s  e f fec t  
w a s  c o m p a r e d  t o  t h a t  o b t a i n e d  by c o m m e r c i a l  F r e u n d ' s  c o m p l e t e  a d j u v a n t .  R a b b i t s  w e r e  d iv ided  in  
t o  3 g r o u p s :  t h e  first w a s  inocu la t ed  w i t h  a s u s p e n s i o n  o f  s h e e p  e ry throcytes ,  t h e  s e c o n d  w i t h  
a s u s p e n s i o n  o f  s h e e p  e ry th rocy te s  a n d  3 / /g  o f  C M E  a n d  t h e  th i rd  w i t h  a s u s p e n s i o n  o f  s h e e p  
e ry th rocy te s  a n d  F r e u n d ' s  a d j u v a n t .  All  t h e  a n i m a l s  w e r e  i m m u n i z e d  s u b c u t a n e o u s l y  w i t h  s h e e p  
e ry th rocy te s  in  e q u a l  d o s e  (10 s  cells). O n  t h e  12th d a y  a n i m a l s '  se ra  w e r e  ana lyzed  in  t h e  r eac t ion  o f  
e ry th rocy te  haemolys i s .  C 3 H A  l ine  m i c e  w e r e  s u b c u t a n e o u s l y  i m m u n i z e d  w i t h  s h e e p  e ry th rocy tes  
(5 x 106 cells)  wi th  d i f f e r en t  d o s e s  o f  C M E  (0.5-1.75 / /  g p e r  1 g o f  m o u s e  we igh t )  s u s p e n d e d  in 0.5 m l  
PBS.  T h e  con t ro l  a n i m a l s  w e r e  inocu la ted  w i t h  s h e e p  e ry th rocy te  s u s p e n s i o n  in t h e  s a m e  d o s e  b u t  
w i t h o u t  t h e  coxiel lae  ext ract .  A f t e r  5 d a y s  t h e  a n i m a l s  w e r e  killed w i t h  c h l o r o f o r m ,  sp l een  w a s  
ex t rac ted  a n d  direct  a n t i b o d y  ( IgM)  gene ra t i ng  cel ls  w e r e  d e t e c t e d .  

I m m u n e  r e s p o n s e  o f  m i c e  t o  s h e e p  e ry th rocy te s  w a s  eva lua ted  b y  t h e  d e t e c t i o n  o f  d i rec t  ( IgM)  
a n t i b o d y  gene ra t i ng  cells  ( A G C )  in m o u s e  sp l een  accord ing  t o  J e r n e  a n d  N o r d i n  m e t h o d .  T h e  A G C  
q u a n t i t y  w a s  ca lcula ted  b y  10'' sp lenocy tes .  

T h e  l y m p h o c y t e  sensibi l izat ion ra te  (SR)  o f  m i c e  i m m u n i z e d  by W C I .  C M R  a n d  C M E  w a s  
d e t e r m i n e d  in t h e  reac t ion  o f  l eukocv te  a d h e s i o n  inhib i t ion  ( L A I R )  accord ing  t o  t h e  f o r m u l a :  

S R  = (1 - o / K )  x 100 °o 
w h e r e  o - q u a n t i t y  o f  cel ls  a d h e r e d  t o  t h e  b o t t o m  o f  p l a t e  we l l s  a f t e r  t he i r  i n c u b a t i o n  w i t h  C. burnetii 
test a n t i g e n .  K - t h e  s a m e  b u t  w i t h o u t  a n t i g e n  (Tokarev ich .  1985). 
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Antibacterial activity of peritonea! cells w a s  tested b y  infecting m i c e  wi th  a virulent strain o f  
Salmonella typhimurium. T h e s e  mice  w e r e  6 hr. 2, 4 .  7 and  15 days  b e f o r e  infection inoculated by 
W C I ,  C M R  and  C M E .  Each exper imental  ser ies  t h e  abdominal  cavity o f  intact and  inoculated 
animals  w a s  w a s h e d  wi th  lactoalbumin hydrolysate  solution straight a f ter  the  infection and t w o  
h o u r s  later. Peritoneal  w a s h i n g  f l u i d  w a s  s e e d e d  on t h e  selective media.  T h e  identification o f  
colonies  w a s  carried o u t  b y  s tandard m e t h o d s .  According  to  the  n u m b e r  o f  typical colonies g r o w n  u p  
w e  calculated t h e  change  o f  bacteria concentrations in abdominal  cavity 2 hr  a f ter  the  inoculation o f  
5 .  typhimurium in control  ( l o g C 0  - logC 2 )  and  experimental  ( logE 0  - logE,)  mice,  w h e r e  C 0  - bacteria 
concentration in a b d o m i n a l  cavity o f  control  animals  straight a f ter  t h e  infection.  C 2  - the  s a m e  2 hr  
later, E 0  - bacteria concentration in experimental  animals  straight a f ter  t h e  infection. E 2  - 2 hr  later. 

T o  evaluate  morphological  alterations elicited by W C I .  C M R  and C M E  mice  (15 g )  w e r e  
intraperitoneally injected w i t h  m e n t i o n e d  preparations in a d o s e  o f  500 //g per  individual resuspen-
d e d  in 0.5 m l  PBS.  Control  animals  w e r e  injected w i t h  PBS. M o u s e  liver and  sp leen w e r e  fixed in 
Carnoy '  s f l u i d  a n d  e m b e d d e d  in paraf f in  f o r  histological s tudies.  Paraff in sect ions (up to 5 thick) 
w e r e  s tained w i t h  eos in-methylene b l u e  according to  L e i s h m a n  o r  May-Grunwald and  additionally 
wi th  t h e  R o m a n o w s k v - G i e m s a  stain. 

A l l  obta ined data w e r e  statistically evaluated with the  help  o f  Student ' s  test  (pá0.05).  

The ability of CME to interact specifically with antibodies against C. burnetii 
The interaction of WCI and CME with rabbit blood serum containing 

antibodies to Apodemus flavicollis Luga strain antigen was investigated inCFR 
(chess variant) and ELISA. A s  a control these preparations were studied in CFR 
with rabbit blood serum containing antibodies against Rickettsia prowazekii and 
blood serum from intact rabbits. 

W e  found that C. burnetii WCI and CME did not react in CFR with sera of 
intact rabbit and rabbit with antibodies to Rickettsia prowazekii. However. CFR 
for these preparations was positive with serum of a rabbit immunized with C. 
burnetii. The observed concentrations of WCI and CME differed essentially. 

CME was characterized by a considerably smaller zone of positive reactions 
than WCI. CME was revealed also in ELISA provided much higher concentra-

Table 1. Reactivity of WCI and CME with sera containing antibodies against C. burnetii 

Results 

C. burnetii 
strains 

Tested  
preparation 

Minimal concentration o f  the  preparation 
reacting with s e r u m  (ng/ml)* 

CFR ELISA 

Apodemus 
flavicollis - L u g a  

W C I  
C M E  

2.2 >' 10' 
7.5 x 10? 

5.8 x IIP 
1.0 x 10? 

R S A  
W C I  
C M E  

3.0 x in-1 
6.3 x 10? 

13.3 x l()i 
6.2 X 104  

* A v e r a g e  va lues  f r o m  t w o  ser ies  o f  three exper iments  
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tion as compared to WCI was used (Table 1). The results of tests with WCI and 
CME preparations obtained from different C. burnetii strains were quite similar. 

CME antigenicity studies 
CMR was shown to be less immunogenic than WCI. Antibodies to C. burnetii 

was found in not a single animal inoculated by CME (Table 2). 
In the experiments for detection of animal sensibilization to coxiellae using. 

LAIR w e  established that CME did not challenge it while the immunization by 
WCI and CMR caused pronounced animal sensibilization (Fig. 1). LAIR was 
negative in control animals immunized by Rickettsia prowazekii antigen. 

The effect of CME on antibody formation 
The concentration of antibodies to sheep erythrocytes in all animals from the 

second group was shown to be higher than in animals from the 1st and 3d groups 
(Fig. 2). The optimal dose of CME increasing formation of antibodies was 
determined in experiments with mice. It was established that in experimental 
animals the number of direct (IgM) AGC depended on the CME dose. The 
optimal dose was 1-1.25 //g per 1 g of  weight. The AGC number was 12.9 ± 1.8 
and 14.0 ± 2 . 1  as compared to 5.2 ± 1 . 2  of control. Further increase of CME 
dose led to lowering of the effect. 

60 

- 2 0  -

Fig. 1 
LAIR test  indices in m i c e  inoculated wi th  

W C I .  C M R  a n d  C M E  
A b s c i s s a :  d a y s  a f ter  inoculation:  ordinate:  
level o t  the  sensibil ization o f  an imals  ino­
cu la t ed  wi th  W C I  - M .  C M R  - W C M E  -

Vert ical  s e g m e n t s :  conf iden t i a l  in tervals  a t  
P = 0.05. ~ 
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Table 2.  Antigenic properties of the CME. W C I  and CMR 

Preparation 
inoculated 

D a y s  a f t e r  
inoculation 

Ti ters  o f  ant ibodies  to  C. burnetii 
Preparation 
inoculated 

D a y s  a f t e r  
inoculation 

phase  1 
C F R  

p h a s e  II 
M A R  

phase  II 
I F A R  

p h a s e  I p h a s e  II 

12 <• J.J < 3.3 <s J.J "i i < J.J < 3.3 
C M E  

21  / i "> <. J.J < 3.3 < 3.3 < 3.3 < 3.3 

12 < 3.3 6.3 10.0 5.6 12.0 
W C I  

21  4.9 9.3 11.0 0.3 11.3 

12 3.3 4.9 7.6 3.6 9.6 
C M R  

21 3.6 7.6 9.3 4.6 S.3 

A n t i g e n s  w e r e  o b t a i n e d  f r o m  p h a s e  I C. burnetii Apodenuis ýlavicollis - Luga  strain. Titers  o f  
ant ibodies  are l o g 2  va lues  o f  geometrical  averages .  

Fig. 2 
Results  o f  sera  titration in t h e  reaction o f  

erythrocyte haemolys i s  
A b s c i s s a :  rabbi ts  inoculated wi th  s h e e p  
erythrocytes  (1). s h e e p  erythrocytes  plus 
C M E  (2) and  s h e e p  erythrocytes  plus  com ­
p le te  F r e u n d ' s  a d j u v a n t  (3); o r d i n a t e :  n e ­
gative log2  o f  t h e  average  geomet r i ca l  t i ter  
o f  an t i bod ie s  in rabbi ts .  
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The effect of CME on nonspecific antibacterial activity of mouse peritoneal cells 
After  the infection of intact white mice by S. typ h i murium w e  observed rather 

pronounced elimination of these bacteria from abdominal cavity (logC0 - logC2  

= 1.49 ±0.15)  during 2 hr. This fact is considered to be linked to the natural 
antibacterial activity of  peritoneal cells of these animals. Preliminary injection of 
100 /ug of CME did not lead to any noticeable increase of  antibacterial activity of 
mouse peritoneal cells whereas the same dose of WCI or CMR caused 2 peaks of 
cell clearance activity rise - on the 2nd and 7th - 15th day (Fig. 3). 

Morphological changes in mouse spleen 
During the first hours (6-24 hr) after intraperitoneal CME inoculation 

pycnosis, lymphocyte migration from white to red pulp, lymphocyte blasttrans-
formation and leukocytic reaction were .weakly expressed and practically did not 
differ from these indices in control animals. On the other hand, the inoculation 
of WCI and in a lesser degree CMR quite pronounced pycnosis and lymphocyte 
degradation in T-dependent zone of spleen white pulp were observed. 

By the 7th day leukocytic reaction in animals immunized with WCI or CMI 

2,6 

2,0 

1,8 

1,6 

0 
7 0 , 2 5  2 4 15 

Fig. 3 
Antibacterial  activity o f  peritoneal cells  in mice  inoculated wi th  W C I .  C M R  and C M E  

A b s c i s s a :  d a y s  a f ter  inoculaton:  ordinate:  lop d i f fe rence  o f  bacteria concentration in mice:  D - intact. 
Dill - inoculated with W C I .  Ě3 C M R  and  Hi  C M E .  
Vert ical  s e g m e n t s :  confidential  intervals  at P = 0.05. 
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almost disappeared and the lymphocyte blasttransformation and the migration 
of lymphocytes to the red pulp increased. From this moment a pronounced 
hyperplasia of reticulum cells and macrophages with a relative decrease of 
follicles and white pulp periarterial lymphoid muffs  were noted (Fig. 4). The 
spleen weight and its ratio to the weight of the animal markedly increased. The 
number of blasts and mitoses in the red pulp reached its maximum 14 days after 
WCI inoculation (Fig. 5A). Increased number of macrophages, blasts and 
mitoses was also observed in T-dependent zones of white pulp, marginal zones 
of follicles and periarterial lymphoid muf f s  (Fig. 5C. D). A t  the same time the 
number of  blasts and mitoses in B-dependent zones of white pulp and follicles 
was also higher after the WCI inoculation (Fig. 5B) but hyperplasia of reticulum 
stroma was not noted there. About  15 % of reticulum cells macrophages in 
T-dependent white pulp zones contained vacuoles filled by watery fluid with 
isolated coxiellae particles. The same picture was observed in the red pulp. 

After  the CMR inoculation reticulum cells and macrophages hyperplasia as 
well as spleen weight increase were considerably less pronounced than after the 
WCI inoculation. In other aspects the picture was similar. After  the CME 
inoculation a hyperplasia of reticulum cells and macrophages or an increase of 
blast forms in marginal follicular zone were almost absent, namely they were 2 -

•'*&: ľ" 
V -y*'** -' 

Fiji. 4 
Hyperplasia o f  the  spleen red pulp and  small  rare lymphatic follicles af ter  W C I  o f  C M R  inoculation 
Leishman-azure-eosin stain. Magn.  x 100. 
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Fig. 5 
N u m b e r  o f  b lasts  and m i t o s e s  in spleen section a f ter  W C I  inoculation 

A - red pulp.  B - B-dependent  z o n e  o f  a w h i t e  pulp (follicles). C - and  D - T-dependent  z o n e  o f  the  
whi te  pulp:  C - marginal  z o n e  o f  follicles.  D - periarterial l ymphoid  m u f f s .  
Absc i s sa :  t ime o f  antigen inoculation (days)  a n d  its character:  ordinate:  n u m b e r  o f  cells  
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3 times lower than after the W C I  inoculation. The  number  of mitoses in these 
animals unlike in the W C I  immunized mice remained on the control level or 
even lower. In accord with this observation the spleen weight increase was  not 
observed in animals after the CME inoculation. 

Morphological changes in mouse liver 
6 hr after the W C I  inoculation and in a lesser degree after the inoculation of 

CMR and CME separate accumulations of neutrophiles, monocytes and lymp­
hocytes were  observed in periportal zones  and  m o r e  seldom in centers of  lobes 
a round central veins. By 24 h r  t h e  n u m b e r  of  cells in  such clusters increased as  
well as t h e  n u m b e r  of  infiltrations in animals immunized  with W C I  and  slightly 
less after  t h e  C M R  inoculation. I n  experiments  with C M E  this  infiltration did 
not  increase and  even it decreased. 

By t h e  7th day t h e  cell infiltration reached m a x i m u m  in experiments with 
W C I  a n d  was  less expressed af ter  t h e  C M R  inoculation. Moreover  t h e  content  
of  neutrophiles  substantially decreased a n d  t h e  infiltrations looked like a lymp-
hoid-macrophagal granuloma.  A t  t h e  s ame  t ime  t h e  pronounced hyperplasia of  
Kupffer 's  cells and  n u m b e r s  o f  macrophages and  lymphocytes in  sinus areas 

"ť: 
• ' J,,'. •• '--lég 

r I ' m ? ; •  -

v ; f ; f '  

'• • v . -£\'V * •••-• v. > ;• - V"A R" 
v . :  • :  v >'V •• 

• " .  • : c -
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Fig. 6 
Organized  t h r o m b o s i s  o f  the  portal ve in  branch 14 days  a f ter  W C I  inoculation 

Leishman-azure-eosin stain. M a g n .  x 100. 
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Fig. 7 
Ischemic necrosis  o f  the  liver lobule  14 d a y s  a f t e r  W C I  inoculation 

Leishman-azure-eosin stan.  Magn.  x 100. 

increased. A s  it was shown in experiments with mice perivascular granulomas 
developed after the WCI inoculation almost in all portal zones (92.8 °o) and 
around a half of central veins (50.7 %). Considerably more  seldom and less 
pronounced granulomas were observed after the  C M R  inoculation (65.3 and 
25.3 %) and especially after the C M E  inoculation (43.1 and 10.0 °o respectively). 
In experiments with the  inoculation of  W C I  and C M R  apparently unchanged 
particles were often found  in cytoplasm of granuloma's macrophages and 
Kupfľer's cells. 

By the 14th dav of  WCI immunization thrombi in portal vein branches (Fig. 6) 
appeared and ischemic nidus of necrosis in liver lobules (Fig. 7) were frequently 
observed. These processes were not marked in animals injected with CMR or 
CME. 

Discussion 

WCI and CME obtained from different strains of C. burnetii were found to 
react specifically with serum obtained from animals immunized with antigens of 
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coxiellae strain Apodemus flavicollis Luga. 
This study shows that in different immunological reactions lower concentra­

tions of W C I  as compared to  C M E  are revealed without any differences using 
preparations f r o m  different strains. At  the  same t ime the  C M E  inoculation of 
animals does not  lead to  the  formation of antibodies to  this microorganism as 
well as it does  not  cause lymphocyte sensibilization in response coxiellae. 
Moreover it should be  noted that the  dose of  C M E  used by us  for immunization 
was 200 t imes higher than  that used by Kazár et al. (1987) for intraperitoneal 
immunization of mice with coxiellae phase I whole cells antigen when 1 /ug of it 
was enough for the formation of antibodies. Besides that w e  have to underline 
that in order to detect them the highly sensitive method of IFA (Brezina, 1985) 
has been used. 

Obtained data confirm the fact mentioned earlier (Williams. 1986) that the 
inoculation of CME does not induce change of humoral immunity indices in 
animals. They also suggest that neither the cell immunity response not the 
nonspecific antibacterial activity are strengthened by the inoculation of CME 
unlike WCI and CMR. Besides that the isolation of this component from 
coxiellae cell wall causes a decrease of its antigenic activity. 

CME was shown to stimulate antibody formation in dependence on a dose of 
the preparation. The revealing of the effect of the CME's adjuvant allows to 
explain higher antibody level in animals immunized with WCI as compared to 
CMR. 

Comparative analysis of morphological changes in mouse organism showed 
that the leukocytic reaction which appeared after the intraperitoneal inoculation 
of WCI, CMR and CME was stronger with WCI, weaker with CMR and minimal 
with CME. The most remarkable changes in spleen in experiments with WCI 
were the following: the strongly pronounced hyperplasia of reticulum cells and 
macrophages in red pulp and T-dependent zone of white pulp; the strengthening 
of their mitotic activity leading to splenomegaly. 

The changes in liver appeared to be rather informative either for the 
estimation of development of T-cell immunity (characteristic lymphoid-macrop­
hage granulomas') or  for the  estimation of harmlessness. Leukocytic reaction 
increased and  disappeared at the  same time as in spleen and it was most  
pronounced after the  W C I  inoculation. F rom the  2nd day it was already replaced 
by lymphoid-macrophage infiltration which reached its max imum by the  14th 
day. T h e  number  of plasma cells increased in the  same infiltrate and reached 
maximum in 7-14 days. During this period there appeared most  frequently 
thromboses of portal vein/branches and necrotic foci in liver lobules in mice 
inoculated by W C I  only. They were obviously connected with the destruction of 
endothelium and simultaneous increase of blood coagulability characteristic for 
the lesion of vessels caused by circulating immune  complexes. 

It is quite possible that cytokines, e.g. t umour  necrosis factor (TNF) and 
interleukin I play certain role in the  development of pathogenic processes so far 
as W C I  was shown t o  be  a stronger inductor of these cytokines than CMR.  T h e  
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latter does not lead to thromboses and necroses (Tokarevich, unpublished 
results). 

Thus  the described results confirm previous data (Williams and Cantrell, 
1982; Kokorin et ai, 1985) concerning the WCI detoxication after phospholipid 
extraction and limited ability of  CMR to stimulate immunomorphological 
changes characteristic to the development of cell immunity. It was shown that 
CME does not cause the pronounced toxic effect even in high doses. The toxic 
effect of  WCI is suppose to be connected with the particular loci of  CMR and 
CME on the coxiellae cell membrane. 
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