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V. cholerae does not pose a major problem to the
treatment of cholera at present. The possibility does
arise, however, that, since tetracycline is the drug of
choice in the treatment of cholera, those strains with
multiple-drug-resistance may be selectively chosen

for survival as sensitive strains are eradicated.
Public health laboratories, therefore, should be made
aware of this possibility, so that continued sur-
veillance of the changing patterns of drug sensitivity
is maintained from year to year.

Elimination of Coxiella burneti in Faeces and the Transmission of this
Agent to Small Rodents by the Peroral Route
by P. At, J. RiEHAMEK and R. BREZINA, Institute oJ Virology, Czechoslovak Academy of Sciences,
WHO Regional Reference Centre for Human Rickettsiosis, Bratislava, Czechoslovakia

In the course of investigations into foci of Q-fever
in Slovakia, antibodies against Coxiella burneti were
detected in the sera of the small rodents Clethrio-
nomys glareolus and Apodemus flavicollis.
The reason for our study was to explain the

relationship between C. burneti and infected animals
in the foci, and to determine mechanisms of infec-
tion in small rodents. It is well known that the
infection is spread by the aerosol and peroral routes,
and by tick bites.

Small rodents, which are often synanthropic spe-
cies, come into contact with the infectious excrement
of wild and domestic animals on pasture grounds,
near or in animal stalls, or in the vicinity of agricul-
tural equipment. This possibility is also supported
by the fact that C. burneti is frequently eliminated in
the faeces and urine of infected animals and is able
to persist in these materials for very long periods of
time under adverse conditions without loss of infec-
tivity.

In the present paper we attempt to clarify the
possibility of infection by the peroral route in small
rodents. Attempts were made to detect C. burneti in
the faeces of experimentally infected rodents of
species C. glareolus and A. flavicollis and to study
the possibility of the transmission of this agent to
these rodents and to white mice by the peroral route.

Results

Elimination of C. burneti in faeces of infected
animals. Altogether 5 specimens of A. flavicollis and
7 of C. glareolus were subcutaneously inoculated
with a suspension of the yolk sac of C. burneti-
infected chick-embryos. In this experiment Florian-
strain phase-I organisms were used as inoculum in a

dosage of 105 EID50 contained in 0.2 ml of suspen-
sion.
From 9 to 29 days after the infection the faeces

were collected at 2-day intervals. From these sam-
ples, suspensions were prepared and centrifuged and
0.5 ml of the suspension was injected intraperitoneal-
ly into 3-5-g white mice. After 3 weeks the mice were
tested for the presence of antibody in their sera by
complement-fixation with C. burneti antigen.

C. burneti was detected in the faeces of C. glareo-
lus for 28 days, and in A. flavicollis faeces for
23 days, following infection. After these time inter-
vals, the animals were sacrificed and C. burneti was
detected in the spleens of all test animals.

Peroral infection. In 2 experiments 11 specimens
of A. flavicollis and 7 specimens of C. glareolus were
used, together with 10 white mice (i5ecin strain)
which served as control animals. The same strain of
C. burneti as mentioned above was used for infection.
In the first experiment the animals were given

water to drink, during a 24-hour period, to which a
suspension of C. burneti-infected yolk-sac had been
added (107 EID50 in 0.2 ml water).

In the second experiment the mice were infected
by eating pieces of rolls which had been submerged
in a suspension of infected yolk-sac containing
106 EIDB,O per 0.2 ml.
In the first experiment after 3 weeks and in the

second experiment after 3 and 13 weeks the animals
were bled from the sinus orbitalis to obtain sera
which were then tested for antibody by the comple-
ment-fixation reaction. The mice were then sacri-
ficed and the spleens were removed. The spleen
tissue was prepared as a 10% suspension in saline at
pH 7.2. The suspensions were centrifuged and then
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Antibodies
C. burneti in

Species 3 weeks after infection 13 weeks after infection spleen(No. positive/
No. positive/Tf t No. positive/ Titre total no. tested)

total no. tested Tire total no. tested

Experiment 1. Infection by drinking contaminated water
A. fpavicollis 6/8 _ _ 8/8

C. glareolus 4/6 - - - 5/6

White mice 1/5 - -_ 2/5

Experiment 2. Infection by eating contaminated roll
A. flavico/lis 2/3 1 :160 3/3 1 :80 1/3

1: 640 1:80

1 :80

White mice 2/5 1 :40 0/5 - 0/5

1:160

inoculated in 0.5-ml amounts intraperitoneally into
3-5-g white mice. After 3 weeks the mice were ex-
amined for the presence of antibody in their sera by
complement fixation.
In both experiments on peroral infection positive

results were obtained, as shown in the accompanying
table. Wild rodents were found to be almost 100%
infected, but white mice showed a significantly
decreased susceptibility to infection by the peroral
route. The titre of antibodies in wild mice 3 weeks
after the infection was 1: 640; after 13 weeks the
level of antibodies decreased to 1: 80. In white mice,
antibody titres of 1:160 were found in only a few

cases and the titres disappeared entirely after
13 weeks. Mice which died from other causes during
the experiments were not included in the results.

Supplementary results showing the possibility of
peroral infection in small rodents were obtained
with 2 subcutaneously infected milking mothers of
C. glareolus and their sucklings, on the first and
fourth days after birth.

These baby mice were infected either by drinking
the mother's milk or by being in contact with
infectious mother's faeces, and their sera showed
positive results in complement-fixation reactions
with C. burneti antigens.

Detection of Coxiella burneti in Saliva of Experimentally Infected Ticks,
Hyalomma dromedarii Koch
by J. kEHA6EK and R. BREZINA, Institute of Virology, Czechoslovak Academy of Sciences,
WHO Regional Reference Centre for Human Rickettsiosis, Bratislava, Czechoslovakia

It is well known that ticks participate in the
transmission of different pathogenic micro-organ-
isms to man and to animals. These organisms are
transmitted mostly in tick saliva during the sucking
action, when the ticks probably introduce into the
host anticoagulins, haemolysins, cytolysins and
toxins. The latter can cause serious diseases in man

and in animals, such as tick paralysis or sweating
sickness.a The secretion of saliva by ticks is im-
portant in the regulation of the electrolytic and
osmotic imbalance which occurs during the con-

a Arthur, D. R. (1962) Ticks and disease, Oxford, Perga-
mon Press.

2274M


