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Drug Responses of the Sakwa Trypanosome (Heisch 1958).
By E. Friedheim \ R. Geigy and M. Kauffmann.

Swiss Tropical Institute. Basle.

Concepts concerning the relationship of human and animal polymorphic
trypanosomes evolved from the realm of speculation to experimental investigation

when Heisch, McMaiion & Manson-Bahr (1958) transmitted successfully
a brucei'-type trypanosome from bush bucks on Sakwa Peninsula, Lake
Victoria, to rats, and from rats to man -.

The pathogenicity of Ihe Sakwa strain for rats and man favours the notion
of a direct relationship between the trypanosomes found in the bush buck
and T. rhodesiense; but it fails to exclude the thinkable, if remote, possibility
suggested by Fairbairn (personal communication), that the trypanosomes of
the Sakwa buck derived from a human T. gambiense infection.

Additional evidence, supporting one or the other alternative, can be expected
from the response of the Sakwa strain to drugs: T. gambiense is generally
sensitive and T. rhodesiense resistant to tryparsamide, while both are sensitive
to Mel B, syn. Arsobal (Friedheim; Apted).

Experiments reported in the following were designed to elucidate this
question.

Methods.

107 white rats, weighing from 53 to 64 g., were infected i.p. by blood
passage with the Sakwa strain which we received, by courtesy of Dr. Heisch,
in two rats infected in Nairobi. We refer to these two rats as "Nairobi rats"
and to the strain received as the "Sakwa strain".

A first group of 41 rats was infected directly with blood from a Nairobi rat,

1 333 West 52nd Street, New York.
2 Conf. Ashcroft 1958 & 1959; Yorke & Blacklock 1914.
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a second group of 40 rats with blood from a first rat passage - and a third
group of 25 rats with blood from a fourth rat passage of the Sakwa strain.

Three to six days after infection all rats presented trypanosomes in the
blood. The animals were distributed into 13 groups representative as to body
weight and the intensity of the parasitemia.

Experiment 1. Four lots of 8 rats from group 1. representing the first blood
passage of the Sakwa strain, were treated with a single i.p. dose of 400, 200,
100 and 50 mg./kg. of tryparsamide, respectively.

Experiment 2. Four lots of 8 rats from group 2, representing the second
blood passage of the Sakwa strain, were treated with a single i.p. dose of
30, 15, 7.5 and 3.75 mg./kg. Mel B. respectively.

Experiment 3. Two lots of 8 and 9 rats of group 3, representing the fifth
blood passage of the Sakwa strain, were treated with a single i.p. dose of
800 and 600 mg./kg. tryparsamide, respectively, followed four days later by a

single i.p. dose of 15 mg./kg. Mel B.
Each experiment included an untreatetl control group of 8 simultaneously

infected animals.
Blood was examined daily for trypanosomes during two weeks, then once

a week up to two months after treatment (except Experiment 2). Schedules and
findings are reported in tables 1-3.

Findings.

Effect of tryparsamide (Experiment 1, table I). Doses of 50-400 mg./kg.
tryparsamide had no significant trypanocidal effect. Unabated, the parasitemia
increased and all treated animals died 9-23 days after the infection (3-17 days
after the treatment). The untreated control animals died 10-13 days after the
infection. Individual survival-times vary, but in treated and untreated animals

TABLE I.

Effect of a single i.p. dose of tryparsamide.
Number of negative animals over Ihe number of surviving animals.

Days aflcr treatment 1 2 3 4 5 6 7 8 9 10 îi 12 13 14 15 16 17

I. Control
o

8

0

8

0

8

0

6

0

5

0

y 0

II. 400 mg./kg.
0

8

0

8

0

8

0

y
0

8

0

y
0

y
0

y
0

2

0

y
0

3

0

y
0

y 0

III. 200 mg./kg.
0

8

0

5

0

4

0

1
0

IV. 100 mg./kg.
0

8

0

8

0

6

0

6

0

4

0

4

0

3

0

1

0

1
0

0

y
0

1
0V. 50 mg./kg.

0

8

0 0

y
0

7

0

y
0

4

0

3

0

y
0

y
0

y
0

y
0

1

0
1

0

1

2 The number of passages mentioned in this paper means those realised
since the strain has been received in Basle. Previously in Nairobi the strain
had undergone 5 or 6 rat-passages since its isolation from a human volunteer.
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alike the number of survivors fell to or below the 50% mark on the 11th or
12th day after the infection. It follows that tryparsamide had no significant
effect on the life span of the treated animals.

Effect of Mel B (Experiment 2, table II). Single i.p. doses of 3.75 to 30 mg./kg.
Mel B cleared the blood from trypanosomes in all animals, within 24 hours in
doses of 7.5 mg./kg. and up, within 72 hours in the dose of 3.75 mg./kg. During
the follow-up period of two months the relapse rate was nil for 30 mg./kg., one

out of eight for 15 mg./kg., 2 out of 7 for 7.5 mg./kg. and 7 out of 8 for 3.5

mg./kg.
Effect of MelB following tryparsamide (Experiments, table III). Confirming

experiment 1, the blood of all 17 rats, distributed in two lots, was swarming
with trypanosomes four days after a treatment with 800 and 600 mg./kg.
tryparsamide, respectively. At this time all animals received an additional treat-

TABLE II.
Effect of a single i.p. dose of Mel B.

Number of negative animals over the number of surviving animals.

Days after treatment t 2 3 4 5 6 7 8 9 10 il 12 13 14 21 29 36 46 56

I. Control
0

8

0

8

0

8

0

8

0

4

0

3

0

1
0

II. 30 mg./kg.
7

7
*

7

y
7

7

7

7

7

7

7

7

7

7

HI. 15 mg./kg.
8

8
*

7

8

7

8

7

8

7

8

7

8

7

7

IV. 7.5 mg./kg.
7

y
7

y
6

7

6

y
4

5

4

4

4

4

4

4

4

4

V. 3.75 mg./kg.
6

y
6

8

8

y
8

8

6

y
6

8

4

y
2

y
2

8

3

y
2

7
i
y

1

y
1

y
1

y
1

2

1

y
* Probes.

TABLE III.
Effect of a single i.p. dose of tryparsamide (T) followed after four days

by a single i.p. dose of Mel B (A).
Number of negative animals over the number of surviving animals.

Day 3 after treatment 0 12 3 4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 21 28 35 42 49 56 63

T 1 A
1

0 0 0 0 0 0 0
1 Control 0

8 8 8 S 4 1 1

3II. 800 mg./kg. T 0 0 0 0 0 8 8 8 8 8 8 8 8 6 6 5 4 4 4 3 3 3 3 3

15 mg./kg. A 8 8 8 8 8 8 8 8 8 8 8 8 8 6 6 6 6 6 6 6 5 5 0 5 3

III. 600 mg./kg. T 1 1 1 0 0 9 9 9 9 9 9 9 9 9 9 8 7 7 5 5 5 5 4 4 4

15 mg./kg. A 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 6 5 5 4 4 4
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ment with 15 mg./kg. Mel B i.p., which cleared the blood of all animals within
24 hours. In the course of Ihe next three weeks Iwo animals relapsed from
the group of 8 pre-treated with 800 mg./kg., and four animals from the group
of 9 pre-treated with 600 mg./kg. tryparsamide. The former survived for 34 and
37 days respectively after onset of the relapse, the latter for 10 to 15 days only.

Discussion.

While experiments 1 and 2 indicate that the Sakwa trypanosome is tryparsamide

resistant and Mel B sensitive, it might be argued Unit the infections
treated in these two experiments are not exactly comparable, representing in
the tryparsamide experiment 1 a first, in the Mel B experiment a second blood
passage of the strain received from Dr. Heiscii. This objection is countered
by experiment 3. demonstrating the same (fifth) passage of the Sakwa strain.
in identical animals, to be resistant to maxima doses of tryparsamide and sensitive

to medium doses of Mel B.

Although the number of animals used precludes an exhaustive interpretation
of variations in the course of the infection taken in individual animals,

some particularities of experiment 3 are noteworthy: the relapse rate following
a treatment with 15 mg./kg. Mel B on top of a massive tryparsamide treatment
was higher — 2 out of 6 and 4 out of 9 (table III) — than in the infections of
experiment 2 — 1 out of 8 (table II) — treated exclusively with 15 mg./kg.
Mel B.

The infections studied in experiments 1, 2 and 3 represent respectively first,
second and fifth blood passage of the strain received. The particularities
appearing in experiment 3 point to incipient changes of the drug response in
connection with an increasing number of blood passages. This is in keeping
with the fundamental findings of Murgatroyd & Yorke 1937. that the
response of trypanosomes to arsenicate is modified by repeated blood passages,
hut maintained by cyclic transmission. In particular, blood passages tend to
decrease tryparsamide resistance.

While the detailed history of the Sakwa strain received is not on our record,
it is reasonably certain that the tryparsamide resistance and Mel B sensitivity
observed reflect properties of the original Sakwa trypanosome. Indeed, a

secondary tryparsamide resistance could only he due to a systematic application
of increasing doses of tryparsamide. or an unheard of mutation. Mechanisms
of artificial sensibilisation to Mel B arc unknown. To our knowledge, the
strain received was previously not submitted to drugs of any description.

It appears that the experiments reported here were carried out. in the nick
of time, before or at the brink of critical changes of the drug response, induced
by blood passages. Additional blood passages significantly modified the drug
response.

Summary and conclusions.

The Sakwa strain of man-pathogenic bush buck trypanosomes. isolated by
Dr. Heiscii, transmitted by blood passages to rats, is highly resistant to tryparsamide

and sensitive to Mel B. supporting the view of a close relationship
between this polymorphic animal trypanosome and human T. rhodesiense.
Indications prevail that the drug response is modified by repeated blood passages.
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