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Some supplementary observations on the blood incubation
infectivity test *

L. R. RICKMAN 1 & J. ROBSON 2

Continued laboratory investigations of the blood
incubation infectivity test (BuIT) (Rickman &
Robson, 1970a, 1970b) have revealed the following
features that, because of their relevance to the accu-
racy of the test, are considered worthy of special
mention.

1. BIIT-positive strains of Trypanosoma gambiense
Two T. gambiense strains (stabilates-LUMP 157

and 162) gave strongly positive results when tested
by the BITT. The prepatent periods in the test rats
were 3 and 2 days, respectively, with massive parasi-
taemia developing by the fourth day.

2. BIIT-positive strains of T. congolense
Some strains of T. congolense, when incubated in

human blood in vitro for 5 hours at 37°C, are able
to retain their infectivity to rats. Of 7 strains tested
4 gave BIIT-positive results, two being mixed T. con-
golensefT. brucei subgroup infections. The remainder
gave negative test results.
To avoid misidentification of T. brucei subgroup

isolates by the BIIT because of the presence of sub-
patent, intercurrent T. congolense infections in the
original host, stained thin blood films should be
examined, from both control and test animals when
these become parasitaemic, to confirm that the para-
sites are of the T. brucei subgroup.

3. " Residual " parasitaemia after test inoculation
When blood samples for the BUT are taken from

donor rats and mice having massive parasitaemia,
the test rats sometimes show a low-grade parasitae-
mia on the morning following intraperitoneal in-
oculation. This remains at a low level, disappears
after one or two days, and does not invalidate the
test. The BITT result is positive only when the
parasitaemia in the test animals is both persistent
and increasing.
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4. Optimum donor level ofparasitaemia for the BIIT
Blood samples for the test should be taken from

the donor rats and mice when the weight of infection
is + to + + + and rising. Experience has shown
that, when rats with very low or very high levels of
T. rhodesiense parasitaemia are used, there is a
marked increase in prepatency for the test rats.
Where the level of infection in the donor animal is
too low or too high, the test may fail to give a
correct result.

5. Relationship between the appearance of the wet
film and infectivity of trypanosomes

Wet film examination of T. rhodesiense samples,
after incubation in human blood in vitro at 37°C for
5 hours, shows clearly that the presence or absence
of motile trypanosomes is totally unrelated to the
infectivity of these samples to rats (see Table 1).
This confirms the findings of Fairbairn (1933) with
64 Tanzanian strains of T. rhodesiense after incuba-
tion in human serum in vitro at 37°C for 24 hours.
Our experiments have shown that, as with T. rho-

desiense, there is no correlation between the wet film
appearance and infectivity to rats of T. brucei strains,
when these are similarly incubated in vitro in human
blood.

6. Blood groups and the BIIT
The ABO and rhesus blood groups were deter-

mined for 35 of the 62 different volunteers (53 African
and 9 European) who had donated blood for the
BIIT. Among these only the Rh-negative B and AB
groups were not represented. Examination of test
results showed that each of the blood groups used
had given both negative and positive test results for
T. brucei and T. rhodesiense respectively. Blood from
one volunteer (LRR) gave consistent results for 103
different tests.
From this it would appear that the factor that per-

mits the differentiation of T. brucei from T. rhode-
siense in the BIIT, is present in the blood and serum
of all human beings, irrespective of the ethnic group
or the ABO/Rh group to which they belong.
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Table 1. Results of wet film examinations and BIIT of T. rhodesiense and T. brucei
strains after in vitro incubation in human blood for 5 hours at 37°C

Wet film examination BI 3utof incubated samples BIT r3sults
Parasite Number
species of tests Normal, motile No

trypanosomes trypanosomes +
seen seen

T. rhodesiense 100 60 40 100 -

T. brucei 100 34 66 - 100

7. " Checker-board " titration ofman-tested T. brucei
Since the conditions for the BIIT were established

arbitrarily, it is necessary to define more precisely the
points at which, in terms of the many factors in-
volved in the test, T. brucei (sensu stricto) try-
panosomes lose their infectivity to rats.
Two of these factors, i.e., incubation time at 37°C

and the ratio of human to positive rodent blood in
vitro, were initially examined in checker-board titra-
tions. These showed that, with incubation for
5 hours at 37°C, a human blood to positive rat blood
ratio of 4: 1 was sufficient to prevent infection of the
inoculated rats by any of the T. brucei strains used.
When samples were tested at very high and very

low levels of parasitaemia, the positivity patterns for
the inoculated rats indicated that the infectivity level
of the trypanosomes had, in both instances, been
markedly diminished. This serves to underline the
recommendation for the use, in the BIIT, of a
medium and rising parasitaemia in the donor rats
or mice of the strain under test (See note 4 above).
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The assay of the molluscicide niclosamide using the ciliate protozoan
Spirostomum ambiguum
R. MEREDITH 1 & G. C. MEREDITH 2

There is some evidence that the molluscicidal
efficacy of the ethanolamine salt of niclosamide is
affected by the composition of the water to which the
molluscicide is applied. Fox, Ritchie & Frick (1963)
and Strufe & Gdnnert (1962) have reported experi-
ments that suggest that the molluscicidal activity of
solutions of the ethanolamine salt of niclosamide
may be influenced by the pH of the water and it is
possible that other factors-e.g., suspended solids
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and light-may lower the activity of solutions of the
molluscicide.

It is very difficult to determine these changes in
activity, either in the field or in the laboratory. The
chemical methods available (Strufe, 1962, 1965) are
unsuitable for two reasons:

1. The determination is of the concentration of
niclosamide. While there is no reason to suppose
that the losses in activity are due to any changes in
the structure of the niclosamide molecule, the
niclosamide may be adsorbed on to particles in the
water or be present as the free acid (which because
of its low solubility is not likely to exhibit mollus-


