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Background;

In Ethiopia and a few other countries, the presence of diffuse cutaneous
leishmaniasis caused by infection with Lcishmania tropica in immunologically
non-responding hosts, makes human vaccination with live organisms dangerous.
Killed organisms have no vaccine potential and chemotherapy of cutaneous
leishmaniasis is also unsatisfactory. In summary the results of our
experiments using the L. enriettii Guinea pig model showed:

1. Tests to evaluate the use of an adjuvant (BCG) in conjunction with both
heat-killed and irradiated free organisms

The results revealed that none of the vaccinating organisms (BCG, heat-
killed, or radio-attenuated Leishmania) alone or in different combinations,
inoculated subcutaneously at different sites of the Guinea pigs, provided
protection from challenge infections.

2. The effects of increasing time intervals (30-150 days) between 'vaccination'
with irradiated free organisms (0-100 kr).

Results revealed that L. enriettii amastigotes irradiated above 50 kr
did not produce primary lesions and not confer subsequent protection against
challenge, whilst amastigotes irradiated below 50 kr, kile those of un-
irradiated normal organisms, are capable of producing; primary lesions wr.ich
do not induce protection against challenge prior to healing of the primary
lesion, but after healing (i.e. after 60 days) induce a strong protection
against challenge.

\
3. Tests to evaluate the vaccine potential of Leishmenia infected and

subsequently irradiated macrophages.

In the first series of studies, infected mac rr. rhumes were irradiated
with 5, 10, 15, and 20 kr. These cells along witr. non-irradiated control
cells, were inoculated into shaved rumps of Guinea j ics. There v.-as no
difference in the size of the lesions produced by the irradiated and non-
irradiated parasitised macrophages. A second series was run, using dosages
of 15, 30, ̂ 5i and 60 kr. A much higher level v.os then tested in a. third
series of 100, 150, 175, and 300 kr, and a final on* at 150, 200, 2pO, and
3C0 kr. Those Guinea were then challenged with virulent organisms- six weeks
later. The animals which had recovered froir a normal course of infection
were completely protected, but none of the challeii ;-cd ones which did not develop
a primary lesion to t're initial infection develop in une response to the
challenged infection, though all (0-300 kr) the Gujnea pips pave a positive
leishmanin skin tests by 4-5 weeks post-inocula!;c;i.
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h. Test to evaluate the effects of booster inoculations with irradiated
intracellular parasites.

Parasitized macrophages irradiated with doses of 0, 100, 200, 300 and
400 kr were used. The Guinea pigs were initially inoculated with irradiated
intracellular parasites, followed by two booster inoculations given at four
and eight weeks post-initial inoculation. All. the animals were subsequently
challenged with virulent free-organisms at twelve weeks after the initial
inoculation. Leishmanin skin test readings were generally positive for all
groups at k, 8, and 12 weeks after initial inoculation. Following the first
inoculation lesions developed only in the animals which had received non-
irradiated (control) organisms. Following the first and second boosters, only
the control animals developed some degree of protection. With the challenge
infection (non-irradiated free-for!.i.s) at 84 days no lesions developed in the
control animals but large lesions developed in all 'irradiated' groups. There
is no evidence that irradiated intracellular organisms given as single
inoculations or with boosters, are capable of conferring protection against
challenge with virulent organisms, despite positive leishmanin skin-test
reactions.

STUDIES ON THE VACCINE POTENTIAL OF IRRADIATED L- DOMOVAKI ORGANISMS IN
VARIOUS EXPERIMENTAL HOSTS

Evaluation of the effects of irradiation on the infectivity of L. dor.ovani
in the Golden Syrian Hamster.

Amasti^otes of L. donovani from spleens of hamsters (originally isolated
from bone-marrow of a kala-azar patient) were irradiated with doses of
0 (control), 12.5) 25i 75i and 100 kr. These were inoculated intraperitoneally
in hamsters, the inoculum used for each animal was 4-5 million araastigotes.
The hamsters were observed for a period of 5~& months. Those which died
during this time were examined by culturing some specimens from the liver
and spleen into NNN media which were examined weekly for ;i month before being
discarded. Stained smears were done for both liver and sploen «nd examined
under microscope. However, because most of the animals died at an early
stage, due to bacterial infection in the hamsters, most of tho specimens
from these dead animals had bacterial contamination, k of the contrôle were
positive; only 2.of the 12.5 kr group were validly diagnosed as negative;
one positive and 2 hamsters negative in the 25 kr group; 3 were negative in
the 50 kr group; one positive and one negative for 75 kr; and 4 aninals were
negative for the 10G kr.

In another set̂ -of experiment, hamsters were ini'ected intraperitone&lly
with L. donovani 10 promastigotes from a first transfer of parasites
isolated froa the spleen of a hamster. The procastigotes were irradiated
at doses 0 (control), 2.0 kr, ^0 kr, and oO kr(See Table 1).

The results from the two experiments indicate that the killing or
perhaps attenuating dose may be at about 80 kr.

Studies on the infectivity of L. donovani in the green privet monkey
(Qercopithecus cercopithecus)*

n
Three juvenile monkeys were infected intraperitoneally with 1© L« do::evarn

r.ro-iastiroter of ?vA transfer culture of isolate from infected h&.iister livor
(Soc Table fj). 1 monkey did not repulse the infection at 'j r.-ontns (wee', it



was sacrificed). Another monkey did not repulse the infection at 7 months
but had heavy parasitaemia at 1 year and 10 months (when it was sacrificed).
The third monkey had no infection at 2 months and at 6 months (when it was
sacrificed).

In a second experiment five groups of 2 monkeys (adults) in each group
were iatraperitoneally inoculated with IJ. donovani proiaastigotes about
5 X 10 each monkey. The proaastirotes used were obtained from a 2nd
transfer of parasites cultured from a hamster spleen. The parasites were
irradiated at doses of 0 (control), 25, 50, 75t and 100 kr. The infectivity
of the inoculum was then measured through biopsies during 2-3, ̂ -5» 6, 8 months
after infection. The monkeys were operated and needle biopsy specimens
were taken and cultured into NNN media and examined weekly for one month.
Stained slide smears were also made and examined under the microscope, and
quantitative counts were made.

From thene results it appears that the grivet monkeys are not very
good hosts for L. donovani. Whereas in one set of tests the controls
which were infected with an eradiated organisms were positive after 2 months--
post infection, in another they were negative after k months. The latter
group may have arrested the infection by building immunity to it. It also
appears that such monkeys easily overcome infection with organisms irradiated
at and above 25 kr.

The results from the two experiments suggest that the grivet monkey
is a fairly good host but not better than the hamster.

Studies on the infectivity of L. donovani in the Kile grass rat (Arvicanthis)

As Leishmania parasites had been isolated from this rat from kala-azar
endemic areas in Ethiopia, this rat was tested for infectivity with
L. donovani as a possible host for experimental purposes with radiation-
attenuated parasites. Nine rats were infected with 10 L. donovani
promastigotes from 2nd transfer culture of parasites from hamster liver
(See Table 3)« Only 2 rats infection. The Nile r;racs rat seem to have
lov infectivity when infected with L. donovani, comparable to the natural
situation in the field.



Table 1

Infected Hamsters v/ith 1 X 10 promastigotes i.p.
of L. donovani (K2163) first generation culture from

hamster spleen and examined after 5 months

No.
Hamster

Irradiation
dose

Smear

Results:
Spleen:

Culture Smear
Liver:

Culture

1

1

1

3

0 (control)

20 kr

kO kr

80 kr

+ = positive reading
- = negative reading

Table 2

Juvenile monkeys (Cercopithecus aethiops) infected intrapentoneally
with 10? L. donovani K2163 promastigotes of ind transfer culture of

isolate from infected hamster liver

No. of
Animal

1

1

1*

Time examined
after inoculation

5 mos.

2 mos.
6 mos.

7 mos.
1 yr. 10 mos.

Smear

-

Results:
Liver:
Culture Smear

-

I I

Spleen:
culture

•

-

*?his monkey was emaciated. Specimens from bone marrow oi' the sternum
and iliac crest, spleen, liver, lymph nodes of the axillary and
inguinal, and skin snips from the nose, eare and extremities. All
specimers were positive for Leishmania parasites except the skin snips.



Table 3

Arvicanthis (adults) caught 75 km SE of Addis Ababa and infected
intraperitoneally with 10" L. donovani K2163 promastigotes from

2nd transfer culture frora infected hamster liver

No. of Time examined
Animal after inoculation

Results:
Liver: Spleen:

Culture Snear Culture smear

2

3

1

2

1

3 mos.

k mos.

h mos.

5 mos.

7 mos,,

Total


