


AETIOLOGY OF SWEATING SICKNESS.

removed. Therefore the number of ticks which attached could be determined
accurately. At 9 a.m. on the days indicated the attached ticks were removed from
the animals in the different groups.

On the controls and on animals which were subjected to an immunity test,
ticks were allowed » engorge to repletion for periods of up to 20 days, or until
death of the host.

The number of ticks that attached on the susceptible calves varied from 6
to 24, and that on the susceptible pigs from 4 to 40. The number of ticks that
fed on animals whose immunity was challenged varied from 2 to 28.

EXPERIMENTAL OBSERVATIONS.

1. Calves.

The 14 calves used in the experiment were divided into seven groups according
to the length of time the ticks were permitted to engorge. In the first six groups
this period varied from one to six days; in the seventh group are included those
animals upon which ticks fed' for periods of from 8 to 15 days. The immunity
« all the survivors except two (7633 and 8065) which had reacted severely
was tested by feeding known infective ticks. The results are summarized in

ible 1.

Results.

The two calves (7653 and 7702) which comprise groups one and two and upon
which ticks fed for 1 and 2 days respectively showed no clinical reaction. When
challenged after an interval of 29 days both reacted and died.

In group three, 7 and 12 ticks were allowed to feed respectively on two calves
(7810 and 7643) for three days. Neither calf showed any reaction. The one ce
(  0) was challenged after an interval of 23 days as a result of which it reacte
and died. The other calf (7643) was challenged after an interval of 29 days and
was found to be solidly immune. To determine the validity of this immunitv
test a second batch of 15 ticks was permitted to engorge after a further interv.
of 48 days. Again no detectable reaction was produced.

In group four. 15, 17 and 24 ticks engorged for four days on three calves
(7805, 7642 and 7¢ ) respectively. Two of these calves (7805 and 7642) shov
no reaction whatever but the third calf (7807) showed a slight febrile reaction w
 ectable hyperaemia of the mucous membrane, this mild reaction being classit
as +. On immunity test after intervals of 23, 29 and 112 days all those calves
were found to be immune. Again the validity of the challenge was ¢ irmed in

the case of one calf (7642).
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In group five, in which 13 and 19 ticks fed for 5 days on two calves (7969
and 7939) respectively both calves showed a fairly severe reaction, classified as
+ + +, and on immunity test 112 days later were immune.

In group six, in which ticks were fed for periods of from 8 to 15 days all four
¢ es reacted severely and two died. The immunity of the two survivors was not
cnatlenged.

2. ps.

The salient features of the results that were obtained with calves were
investigated in a se1 . of experiments on a larger number of pigs.

Since sweating sickness was not transmitted to calves by ticks that had been
attached for only two days, attention was directed to the outcome of feeding ticks
for longer periods of time. A total of 24 Large White pigs of both sexes was
divided into 5 groups. In the first group of four pigs each, ticks were allowed
to remain attached for 3, 4, 5 and 6 days respectively; the number of ticks that
attached varied at random from 12 to 28. In the fifth group, ticks were permitted
to attach to eight | s for from 10 to 20 days. The immunity of all survivors
except one was chalienged.

The results are summarized in Table 2.

esults.

From Table 2 it will be seen that of four pigs, upon which ticks were
attached for 3 days, none showed any detectable recaction. On immunity test 19
days later all reacted and one died; of the three survivors two reacted severely
but the reaction in one was mild.

Of the four g upon which ticks were attached for four days all reacted
though the reaction 1 one (1396) was so mild as to be scarcely detectable: on
immunity test 19 days later this pig reacted fairly severely but recovered. 1€
remaining three pigs showed severe reactions and on challenge were immune.

The results in 2 case of the four pigs in group three, upon which ticks were
attached for 5 days, were practically identical with those obtained with the four
day attachment period in group 2.

The remaining 12 pigs upon which ticks were attached for a period of 6 days
or longer all showed severe reactions and nine died. On immunity test the three
survivors were found to be solidly immune.

Discussion.

The febrile reaction together with the easily detectable clinical symptoms
of sweating sickneee served as reliable criteria for estimating the severity of the
reactions in indiv. al animals. Nevertheless, in the case of the cattle it was
feared that the pigmentation of the skin might mask a slight cutaneous
hyperaemia, and that the prevailing hot weather at the time the cxperiments
were made, might result in confusion between hyperthermia due to climatic factors
and a slight febrile reaction. Tt is for that reason that immunity tests were carried
out on all recovered animals except two calves and one pig which had shown
unmistakable severe reactions. Since the disease cannot be transmitted by inocula-
tjion there was no alternative other than to resort to the method of feeding known
infective ticks tor ‘etion.
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It is stated above that the results of the experiments were somewhat unex-
pected. The qualification is deliberate. The experiments were planned from the
observation that the incidence of sweating sickness may be controlled by con-
tinued regular dipping for the elimination of ticks, together with the knowledge
that there is a ide variation in the severity of symptoms and that inapparent
infections accompained by immunity production are common in those cases where
tick control is practised conscientiously. 1t is now clear that if a system of tick
control is followed whereby Hyalomma could be permitted to feed for not less
than two days and not longer than four days i.e. by regular five day dipping or
spraying, or by scven day treatment using acaricide with a residual effect not
shorter than two days the disease, or rather the effects of infection. may be
eliminated.

SUMMARY.

1. An account is given of a series of experiments on calves and pigs on v ich
infective Hyalomma transiens were allowed to feed for periods of variable duration.

2. Tt was d :rmined that the causal agent can be transmitted by the vector
as early as 72 hours, but usually between 72 and 96 hours after attachment.

3. Tick-feeding periods of three, four or five days are followed by ei zr
inapparent infections relatively mild or severe reactions and recovery.

4. Tick-feed : periods of six days and longer are followed by severe or very
severe reactions  minating fatally in 75 per cent of cases.

5. The behaviour of the causal agent of sweating sickness does not conform
to that observed in arthropod-borne viruses.

6. It is suggested that the causal agent is a “toxin” generated by adult
ticks during the process of feeding.

7. Possible prophylactic measures based on control of the infective tick are
discussed.
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