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Summary. ~ Biological properties of antigens of whole cells of C.
burnetii in phase I (WCI), their residue (CMR) and extract (CMF)
obtained by extraction of C. burnerii 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 CMR inoculation and were practically absent after the CME
inoculation.
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Introduction

In search of immunogenic but innocuous substances of C. burnerii 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 lipopolvsaccharide (Lukacova
and Schramek, 1988). In response to the introduction of coxiellae antigens
treated by chloroform/methanol specific agglutinins appeared in animals in
either higher (Ruppaner er a/.. 1985) or lower (Kazar er al.. 1987) titers than in the
immunization with phase 1 whole cells coxiellae antigen containing phospholi-
pid fraction.

However, the data concerning the role of this phospholipid in the formation of
antibodies and the usage of inactivated coxiellae without phospholipid compo-
nent as a vaccine are rather contradictory (Kazar and Rehacek. 1987). Thus the
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aim of this work was a further study of immunomodulating features of ¢
burnetii phospholipid and morp humgnml alterations which appeared in animal
organism in response 1o the inoculation of this fraction

Marerials and Merhods

Aunrigens, The followig pre wmt ons were studied: the extract obtained by reatment of coxiellae
with chloroform/methanol mixiure (C Mll; 1o coxiellae residue without phosphiolipid after chloro-
form/methanol treavment (C MI pand phase P whole cells O burneri annigens (W CH AL mentioned
preparations were 1solated from mwhw wy flavicollis Tuga and BRSA strains of O burnerii phase
I (after 3-4 passages on embrvonated chicken egesy Besides that in some experiments the
wm imercial antigen from Rickersia /»mum/m wis used as a control.

Whole cells antigens (WCT were solated from coxiellae inactivated by 1« formalin and purifie
by differential centrifugation and ether reatment. To obtain CME and CMR preparations \M ﬁ v
treated twice by chloroform/methanol mixture (2:1) at 32 oC rm- 2 hir For every extraction a fresh
made mixture was used. After the extraction the mixture was filirated through paper 1lu ]II
residue on the filier represented CMR. To obtain the phmph i [ml (CME. m filtrate we
tvophi I';/M that allowed to standardize the CME preparations. Sugars in CNE were not duwt b
and proteins amounted to 2.4

lmmmrf”mmu Experimental animals were provided by the Rappolovo farm of Russtan Acadens
of Medical ey oguinea pigs (275 g
and rat
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wes. Quthred white mice (15 g and 22 g1 CIHA Tine mice (13
0 g1 were used,
TE 1o induce for

ybits
The ability of

mration of armtibodies tw coxiellae was determined by intraperito-

neasl moculation m‘ guines pigs with 200wy of this prepa IAtion sus m)md Nw sphate buffered
saline pH 74 (PBS) he first group of animalst. Guinea pigs inoculated by the Lq xl 1 antite of W }
(the second group) ,‘mcﬂt CMR (the third onerserved as controls. On m 12th i davs after the

immunization the presence of antibodies to coxiellae v sera from evers ani ml was tested

The reactions rrt‘mrr‘u] ment fixation (CFR) microagglutination (MAR). indirect immiunofluo-
rescence anbibody analvsis GF A and ervihrocvie M;‘;u:r"mﬂm 15 were carried out by routine pr udm
YITIE L thed i wnmmmx%mu assay (ELISAY was reatized with the help of immunoenzyme 1est
system fo Euc ction of Cburneri antigen Mu*tmumx eral 19910 Immuuneg active compongnts of
zm tesl swu vwere prepared on the hast »UI hyvpenmimune rabbit serum obtaimed by immunization

ith Wl M animals antigen of Apodemus Havieallis Luga strain

I'he effect of CME on antthody formation was studied i rabbits and CIHA Je mice. This cﬂlm‘l
was compared i m that obtai ne d by com uwm | Freurnd's u:cmmlch;* adiuvant. Rabbits were divided i
to 3 groups: the first was moculated with a suspension of sheep ervthrocvies, the second mm
a sSuspension ﬁ sheep u rvthrocyies ar Id 3w of OME ml the third with a suspension of sheep
ervihrocytes and Freund's adjuvant, Al the wmimals were immunized subcutaneouslv with sheep
ervihrocvies in equal dose (10% cellsy, On the | m dav anmmals’ sera were analvzed in the reaction of
ervihrocyte Emu’* wwﬂw is, CIHA line mice mn u[mut weoushy imimunized with sheep ervibirocytes
(5 X104 cells) vdifferent doses of CME ¢ TR ugper e of mouse weight) suspended in 0.5 mil
PHS. I‘[ 1 mmml mmmlﬁ were nocudated v m sheep ercthirocyvie suspension i the same dose but
without the coxiellae extract After & cim% the animals were killed with chioroform. spleen was
mxl.r;‘u;umﬂ and direct annibody (M) generating cells were detected.

Immune response of mice m %bl‘“'*‘[ﬂ ervthrocvies was evaluated by the detection of direct (Ighh
antibody generating cells (AGC) in mouse spleen according to Jerne and Nordin method. The AGC
quantity was calcubated by 100 s »Im,mm,utm‘

The lvmphocvte se tmE L/;mcm rate (SR of mice immuanized by WL COMR and OME was

determined i the reaction of leukocovie adhesion inhibition (LATR) accordmg to the formula
SR = (l - U/}\ 00
where o - quantity of cells adhered to the bottom of plate webls after therr wicubation with C burners:

test antigen, Ko~ the same but without mmx“ tTokarevich, 1983,
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Antibacterial acrivitv of peritoneal cells was tested by infecting mice with a virulent strain of
Salmonella phinurivm, These mice were 6 hr. 2, 4. 7 and 13 davs before infection inoculated by
WCIL CMR and CME. Each experimental series the abdominal cavity of intact and inoculated
animals was washed with lactoalbumin hydrolvsate solution straight after the infection and two
hours later. Peritoneal washing fluid was seeded on the selective media. The identification of
colonies was carried out by standard methods. According to the number of typical colonies grown up
we calculated the change of bacteria concentrations in abdominal cavity 2 hir after the inoculation of
S ovphimurivm in control (logCy, - logC,) and experimental (logE, - logE,) mice. where C, - bacteria
concentration in abdominal cavity of control animals straight after the infection. C, - tn same 2 hr
later, £, ~ bacteria concentration in experimental animals straight after the infection. E, - 2 hr later.

To evaluate morphological alterations elicited by WCL CMR and CME mice (15 g) were
intraperitoneally injected with mentioned preparations in a dose of 300 ug per ndmdu‘il resuspen-
ded in 0.5 mi PBS. Control animals were injected with PBS. Mouse liver and spleen were fixed in
Carnoy’ s fluid and embedded in paraffin for histological studies. Paraflin sections (up to 3 gm thick)
were stained with eosin- mdh\luu blue according to Leishman or May-Griinwald and additionally
with the Romanowsky-Giemsa stain

All obtained data were smlisticully evaluated with the help of Student’s test (p=0.03).

Results

The ability of CME to interact specifically wirth antibodies against C. burnetii

The interaction of WCI and CME with rabbit blood serum containing
antibodies 10 Apodemus flavicollis Luga strain antigen was investigated inCFR
(chess variant) and ELISA. As a control these preparations were studied in CFR
with rabbit blood serum containing antibodies against Rickerrsia prowazekii and
blood serum from intact rabbits.

We found that C. burnerii WCI and CME did not react in CFR with sera of
intact rabbit and rabbit with antibodies to Rickensia prowazekii. However, CFR
for these preparations was positive with serum of a rabbit immu rized with C.
burnerii. 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

Minimal concentration of the preparation

C. burnerii Tested reacting with serum (ng/mb”
strains preparation
CFR ELISA
Apodemus Wl 2.2 X108 3.8 X 10!
Havicollis - Luga CME T3 xUE 1.0 > 105
Wl 3.0 104 13.3 > 10
RSA CME 6.3 X 107 6.2 X100

Average vahies from two series of three exnerinients
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tim‘x as comparec d to WCT was used (Table 1), The results of tests with WCT and

CME preparations obtained from different C burrerii strains were quite similar.

CME antigenicity studies

CMR was shown to !w less immunogenic than WCI ‘ ‘wwjiw 1o O burnerii
Was f()u nd i not a single animal inocu M ted by € ME 5 e 2.

In the exper mwrm m detection of animal sensibili M on o ccm*sz Using.
LAIR we established that CME did not chatlenge it while the immunization by
WCT and CMR muwd pronounced animal sensibilization (F E . LMR Was
negative in control animals immunized by Rickerrsia prowazekii antigen,

The effe

1 of CME on antibady formarion
The concemtration of antibodies 1o sheep ervihrocvies in all animals from the
ond group was shown 1o be higher than in animals from the Ist and 3d groups
2y The «‘hg‘ﬁmwﬂ dose of CME increasing formation of antibodies was
rmined i experiments with mice. It was established tk at in experimental
mma% the number of direct (dgM) AGC depended on the CME dose. The
1l dose was 1-1.25 pg per 1 g of weight. The AGC nu w er was 129 = 1.8
mi ]»M) = 2.1 as compared to 3.2 1.2 of control. Further increase of CME
dose led to flowerning of the effect
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Table 2. Antigenic properties of the CME. WCI and CMR

33

Titers of antibodies 1o C. burneri

Preparation Days after
inoculated inoculation CFR MAR IFAR
phase | phase 11 phase 11 phase | phase I1
12 < 3.3 < 3.3 < 3.3 < 3.3 < 33
CME
21 233 < 3.3 < 3.3 < 3.3 < 3.3
12 < 3.3 6.3 10.0 3.6 12.0
WCI
21 4.9 9.3 11.0 6.3 11.3
12 3.3 4.9 7.6 3.6 9.6
CMR
21 3.6 7.6 9.3 1.6 8.3

Antigens were obtained from phase | C. burnetii Apodemus Havicollis - Luga strain. Titers of
antibodies are log, values of geometrical averages.

Fig, 2

Results of sera titration in the reaction of

ervthrocyte haemolysis
Abscissa: rabbits inoculated with sheep
ervthrocyvtes (1), sheep ervthrocyies plus
CME (2) and sheep ervthroeyies plus com-
plete Freund's adjuvant (3): ordinate: ne-
gative log, of the average geometrical titer
of antibodies in rabbits.

























