


THE DEVELOPMENT OF COWDRIA RUMINANTIUM IN NEUTROPHILS

choice of pelleted alfalfa feed, water and salt-mineral
blocks.

Cowdria ruminantium source

Amblyomma hebraeum nymphae infected as larvae
with the Kwanyanga isolate were provided by P. K. L.
MacKenzie'. A. hebraeum (Spesbona isolate) nymphae,
infected as larvae with the Kiimm isolate, were provided
by J. L. du Plessis®.

Method of infection

Goat 1 was inoculated intravenously with 4 m¢ of a
mouse liver homogenate (C. ruminantium, Kwanyanga
isolate, 54th passage in Swiss mice) (MacKenzie & Van
Rooyen, 1981). A second Kwanyanga isolate infection
was initiated in Goat 2 by intravenous inoculation of 10
m¢{ of a blood stabilate collected in sodium EDTA and
maintained in liguid nitrogen for 1 071 days, as pre-
viously described (Logan et al., 1985a). Goat 3 was
infected with the Kiimm isolate by tick feeding (15 adult
female and 15 adult male A. hebraeum), as previously
described (Logan et al., 1985a).

Collection of blood

Venous blood was collected during the febrile
response. Sodium heparin.or ACD (8 g citric acid, 22 g
sodium citrate, 24,5 g glucose per ¢ of distilled H,0)
were used as anticoagulants. Blood that was collected
without anticoagulant was placed in 100 m¢{ serum vials
allgcédgleﬁbrinated with glass beads (Hess & De Tray,

Separation of leukocytes
Goat 1

Sixty m¢ of heparinized blood from Goat 1 was mixed
with an equal volume of RPMI medium with L-gluta-
mine® supplemented at the time of culture with an addi-
tional 1 mM L-glutamine, 20 mM HEPES buffer, pH
7,3 10 % foetal %ovine sera* overlayed on Ficoll-Paque’
and centrifuged for 30 min at 700 X g. The mononuclear
fraction was collected according to the protocol of Lig-
gitt (1983). In addition, the ?raction at the interface
(granulocytes) above the packed red cells was collected.
These cells were centrifuged at 200 X g for 10 min and
the red cells were lysed in 0,2 % NaCl follc—-ed by 1,2
% NaCl, as described by Carlson & Kaneko ( '73).

Defibrinated blood was centrifuged for 30 min at 850
X g, the buffy coat was collected, and red cells were
lysed. The cells were centrifuged at 200 X g and washed
twice with RPMI medium. Tﬁe cell count was adjusted
to 1 X 10°, using a medium consisting of one part RPMI
with 10 % foetal bovine serum, one part filtered plasma
from the infected goat, and one part filtered conditioned
medium from a 4-day L-929 cell culture®. Eight, 4 cham-
ber Lab-Tek tissue chamber slides’ were seeded with
defibrinated blood and leukocytes collected from Ficol-
Paclue. The remaining cell suspension was placed in 25
cm” tissue culture flasks®.

Goat 3

Ninety m€ of defibrinated blood and 120 m¢ of hepari-
nized blood were collected from Goat 3. Leukocytes
were separated from the blood as described above except
that Gey’s solution was used for red cell lysis (Mishell &
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Shiigi, 1980). One half of the final cell suspensions was
saved for electron microsco;gy and the remaining cells
were resuspended at 1 x 10% cells/m¢ in 3 parts RPMI
with 10 % FBS and 10 % homologous-infected goat
plasma and one part conditioned medium from 1929
cells. Approximately 0,2 mf of cell suspension was
placed in 8, 4-chamber Lab-Tek tissue culture slides
and 6 m¢ in 25 cm? tissue culture flasks.

Goat 2

One hundred and eighty m¢ of blood was collected
from Goat 2 in ACD. The goat was subsequently treated
lI)‘ly intramuscular injection of 20 mg/kg oxytetracycline®.

eutrophils were collected from the blood, using a
modification of the protocol (courtesy of David Slauson,
Cornell University) of Carlson & Kaneko (1973). The
blood was divided into 35 m¢ aliquots in 50 m¢ polypro-
pylene plastic centrifuge tubes'® and centrifuged for 15
min at 700 X g. The plasma, buffy coat and upper sur-
face layer of the red cells were discarded. The red cells
in the remaining fraction were lysed by the addition of 20
m¢ of cold distilled H,O. After gentle mixing for 30 s, 10
mf of cold 2,7 % NaCl was added, mixed, and the
volume brought to 50 m¢ with cold Hanks Balanced Salt
Solution (HBSS) lacking calcium and magnesium, pH
7,2''. The cell suspension was centrifuged for 10 min at
200 x g and the supernatant discarded. The hypotonic
lysis was repeated once, the cells were washed in HBSS
and re-suspended in 90 m¢€ of RPMI supplemented with
15 % conditioned L-929 cell medium, 10 % FBS,
HEPES buffer, pH 7,3, and ]-glutamine. The cell
suspension was placed in 75 cm? tissue culture flasks®.
The cells were incubated at 37 °C in a humidified
atmosphere of 3 % CO,-97 % air.

Monitoring the cultures

Following leukocyte separation, the final cell suspen-
sion was monitored by cytocentrifugation'? and stained
either with Diff-Quick®, Giemsa'* or DFA. At approxi-
mately 24 h intervals, cells were examined after lef—
Quick, or Giemsa staining. Cytocentrifuge preparations
were periodically monitored with DFA and IFA (Logan,
Whyard, Quintero & Mebus, unpublished data, 1986).

Electron microscopy

On the 4th day of culture a pool of cells from Goat 1
was sedimented at 200 X g and fixed overnight in Kar-
novsky fixative (pH 7,2) (Karnovsky, 1965). The cells
were washed in cold 0,1 M cacodylate buffer (gH 1))
with 0,12 M CaCl. Samples were post-fixed with 1 %
osmium tetroxide, dehydrated in a graded series of etha-
nols and propylene oxide and embedded in Effapoxg\l'
resin'® by a rapid preparation procedure (Bencosme
Tsutsumi, 1970). Ultra-thin sections were stained with
saturated aqueous uranyl acetate and lead citrate and
were examined by electron microscopy'®.

Leukocytes from Goat 3 were fixed immediately fol-
lowing separation from the blood, and leukocytes from
culture were fixed at 20 h, 42 h and 60 h. The fixative
used was 2,5 % paraformaldeh de, 5 % glutaraldehyde
and 0,03 % trinitrophenol in 0,1 M cacodylate buffer
(pH 7,4) (Rikihisa, Perry & Cordes, 1985). The cells
were washed in 0,2 M cacodylate buffer (pH 7,4) and the
samples were processed as described above.
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macrophages. Although occasionally a colony was
detected in a macrophage between 60 h and 8 days, we
saw no evidence that these organisms were replicating in
macrophages. Instead, the monolayers became more
confluent and the inclusion bodies that were suspected to
be colonies disappeared. Macrophages handled in this
manner are stimulated and are probably actually killing
C. ruminantium.

The concept of the marginal pool of neutrophils
seanestered in sites such as small capillaries in the lung,
«..pled with the newly emerging understanding of the
role of neutro "3 in increasing microvascular per-
meability in the wung, should be considered by workers
interested in C. ruminantium (Boggs, 1975; Flick, Perel
& Staub, 1980). The close association of neutrophils
with endothelial cells and C. ruminantium in circulating
neutrophils may help to explain the pulmonary oedema
seen with C. ruminantium.

In the past, the performance of serological tests for C.
ruminantium had been limited because of the lack of a
suitable antigen. Du Plessis (1981), however, has
successfully used mouse peritoneal macrophages in-
facted with the Kiimm isolate as an antigen source for the

‘A test. The Kiimm isolate is not typical of other iso-
1ates of C. ruminantium and is unique in that it has been
detected in the mouse peritoneal macrophages.

Primary neutrophil cultures provide a rapid simple
method of obtaining large amounts of antigen from any
C. ruminantium isolate. Antigen preparations from in-
fected neutrophils can be used for serologically compar-
ing different 1solates of C. ruminantium. Propagation of
C. ruminantium in neutrophils may provide an alternate
method to infect secondary cell lines and expedite anti-
gen purification.
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