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For use as a drug screen, the mice were again infected
by the intravenous injection of 0,1 m¢€ of infected mouse-
liver supernatant. Seven days later, when the mice were
still apparently healthy, groups of 10 were injected sub-
cutaneously (s.c.) with an aqueous solution or micro-
nized aqueous suspension of the trial compound, initially
at 20 mg/kg body mass. The mice were observed twice
daily and the time to death was recorded. About 500
compounds, representing about 100 chemical types,
were tested in this way. Among them were compounds
with known activity against a wide range of protozoa,
bacteria, viruses and helminths as well as a range of
novel structures from the Burroughs Wellcome and
Company’s collection of compounds. This compound
bank contained a large number of carbazones and thiose-
micarbazones. About 50 were selected for testing, and
some new analogues were also synthesized and tested.

Using mice infected with the Kiimm strain, a range of
doses of oxytetracycline hydrochloride, the dithiosemi-
carbazone, gloxazone, and the carbanilide, imidocarb
dipropionate was tested.

The 3 compounds, 216C, 235C and 272C, were then
tested in sheep infected with the Ball 3 strain of Cowdria
ruminantium. This is the strain, maintained by blood
passage between sheep, commonly used as a ‘‘vaccine”’
strain in Southern Africa. It is capable of killing infected
sheep in 12-16 days if the infection is not treated.

RESULTS

Screening in mice

A significant delay in time to death was observed only
in mice treated with either tetracyclines or thiosemicar-
bazones. No other compounds possessed even marginal
levels of activity. Three compounds, all of them di4-
methyl-thiosemicarbazones, were found to be particu-
larly active when tested in the mouse-Cowdria model,
using the Kwanyanga strain. Their activities were similar
to those of gloxazone and oxytetracycline. Gloxazone
and oxytetracycline were about equally active, and are
known also to be active against heartwater. Imidocarb
was totally inactive. Imidocarb is known not to be effec-
tive against heartwater but is active against Anaplasma
and Ehrlichia, which are, taxonomically, related to
Cowdria. The results are shown in Table 3.

Tests in Sheep

Fifteen Dorper yearlings were infected by the intrave-
nous injecton of 5 m€ of blood from a similar lamb clini-
cally sick with the Ball 3 strain of Cowdria ruminantium.
On the day on which the temperature of individual lambs
rose above 40,5 °C, groups of 3 were treated by the i.v.
injection of each of the three di4-methyl-thiosemicarba-

TABLE 3 Efficacy of oxytetracycline hydrochloride, gloxazone and
imidocarb diproprionate, injected subcutaneously, in mice
infected with the Kiimm strain of Cowdria ruminantium

Conpound | Dosage (me| Sarvivlie do 18

Oxytetracycline 100 10
50 9

20 7

10 4

5 0

2,5 0

Gloxazone 100 10
50 10

20 5

10 4

5 0

2,5 0

Imidocarb 100-2,5 0
Untreated controls — 0

TABLE 4 Efficacy of gloxazone and 3 di-4-methyl-thiosemicarba-
zones, injected intravenously, in Dorper lambs infected
with the Ball 3 strain of Cowdria ruminantium

Max. T°
Treatment ?5‘ );S}CO T®at | increase ays from T to

(Groups of 3) (Day T) day T pos(t0 dCa)y T Death Recovery
Untreated 9,3 40,8 1,2 4,0 —
Gloxazone 9.3 41,1 0,7 — 7,0

5,0 mg/kg
216C, 2,5 mg/kg 10,0 41,0 0,5 e 5,0
235C, 2,5 mg/kg 9,7 40,9 0,2 — 6,0
272C, 2,5 mg/kg 9,7 41,1 0,0 — 6,7

TABLE 5 Efficacy of gloxazone, oxytetracycline hydrochloride and 3
di-4-methyl-thiosemicarbazones injected intravenously in
Merino lambs infected with the Ball 3 strain of Cowdria

ruminantium
Max. T°
Treatment mg/kg dz; alto increase Days from T to
(Groups of 3) (day T) pos(t%a)y T Death |Recovery
Untreated 40,8 1,1 4,7 —
Gloxazone 2,0 40,8 0,6 — 3,7
Oxytetracycline 8,0 40,7 0,5 - 4,0
216C 3,0 41,3 0,4 — 5,0
2,0 40,6 0,9 — 4,7
1,0 40,7 0,9 6(1) 4,5(2)
235C 3,0 41,6 0,0 —_ 3,3
2,0 41,2 0,1 — 3,7
1,0 - 41,0 0.4 — 50
272C 3,0 41,2 0,6 — 2,3
2,0 40,4 0,7 — 4,7
1,0 40,7 0,7 — 4,7

zones at 2,5 mg/kg or gloxazone at 5 mg/kg. A further
group of 3 infected lambs was kept untreated, as con-
trols. The results are shown in Table 4.

All 12 treated lambs were cured while all 3 controls
died of heartwater. A lamb was regarded as cured when
its temperature had fallen below 40,5 °C and n«
symptoms of heartwater were evident. Althou
most rapid cure was observed following treatme:
216C (mean 5,0 days after treatment), g'rexia foliow1n,
treatment was better controlled by ESC and 272C.
Gloxazone, although injected at twice the dose rate,
cured more slowly and permitted a greater pyrexia than
any of the 3 new compounds.

Encouraged by this result, we tested each of the di-4-
methyl-thiosemicarbazones at 3, 2 or | mg/kg in compa-
rison with gloxazone at 2 mg/kg and oxytetracycline at 8
mg/kg, (a common field-use dosage) and an untreated,
infected control group. The design of the experiment was
as before except that more susceptible Merino lambs
were used. All treatments were given on day 10, when
all but 1 lamb had a temperature of 40,5 °C or higher.
The results are shown in Table 5.

Compound 235C was selected as being the most active
coglgound. Only 1 treated lamb died. It had received
216C at 1 mg/kg. All 3 untreated controls died.

In the final trial, Dorper lambs were infected with the
virulent Kwanyanga strain, and 235C was used at 5
mg/kg, by either the i.v. or oral route, in groups of 9
lambs. Six lambs were infected but untreated, as con-
trols. The results are shown in Table 6.

Three control lambs died within a mean of 4,3 days
after temperature rose above 40,5 °C. The other 3 reco-
vered in 7 days. All the treated lambs were cured, in
about 2,5 days, indicating that 235C is similarly effec-
tive by the i.v. and oral routes. No signs of drug toxicity
were observed in any of the sheep trials.
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