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THE DEVELo.PMENT o.F TRYPANOSo.MES IN 
T$ETSE-FLIES .. 

IN the appendix to "Further Report on the Tsetse-fly Disease 
or Nagana in Zululand" Bruce recorded the first experiments made 
to ascertain whether a developmental cycle in the life of T1'ypano
soma brucei occurs in the tsetse-fly. The proboscis of the fly was 
examined at various intervals after feeding on an infected animal, 
and the following table shows the results of the observations :-

Hours Hrematozoa Hours ~rematozoa. 

1. A few seen wriggling vigorously. 23. NU. 
2. 24. One active hrematozoon 'seen'. 
3. " " " 

25. 
" " 4. One active hrematozoon seen. 27. Nil. 

5. Two active hrematozoa seen. 28. One active hremotozoon ,seen. 
6. , Nil. 46. ,. " " 22. One active hrematozoon seen. 47-144. Nil. 

In the' stomach of the tsetse-fly hffimatozoa were found ,alive 
as long as any vestige of blood reluained in the viscus. o.n the 
sixth day, however, the observations were always negative. Motion
less hffimatozoa were frequently observed in the intestine up to 
seventy-two hours after the flies had been fed, but no signs of life 
were noticed in the parasites. Droppings collected from flies fed 
regularly on dogs suffering from nagana when injected into healthy 
dogs gave negative results. Hundreds of flies were examined at 
various times after' they had fed on an infected animal, but no 
appearances suggesting that hffimatozoa found their way out of the 
alimentary canal into surrounding tissues were observed. Minced
up flies which had fed on infected animals were also injected, 
but after the first balf bour and up to the sixtb day no signs of 
infection were seen in susceptible animals. ,Bruce wrote in 1903 : 
" It is a matter for regret that this experiment was' stopped at 
six days and not tried at longer intervals," and in the light of later 
events it is most unfortunate tbat the experiment was not con
tinued, as probably he would then bave discovered tbat a develop~ 
mental cycle does occur in the body of the tsetse-fly, 

At this time Bruce wrote: "I must leave this subject in its 
present unsatisfactory condition with tbe bope that sonie future 
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observer may be able to throw more light on it. The most satis
factory solution would be the discovery of some metamorphosis 
of the trypanosoma within the fly such as occurs in the mosquito 
in malaria." 

The problem has partially been.: solved by Kleine, who in Kirugu, 
on December 28th, Hl08, made an experiment which seems to prove 
that transmission occurs in the case of :r. brucei and G. palpalis, 
probably after a developmental cycle. As nagana did not exist in 
the Kirugu district some sheep and a mule were brought from a 
place seven days' march away; these animals had been naturally 
infected by the bite of G. morsitans. Tsetse-flies (G. palpalis) 
caught in the Mori river were fed for three days on these animals, 
and daily from the fourth to the seventeeth day on a fresh, healthy 
animal. 

From the eighteenth to the twenty-fourth day the flies were 
fed on a healthy sheep (No. 30) and from the twenty-fifth to the 
thirty-ninth day on a healthy ox (No. 2). The blood of all the 
animals was frequently examined, but no parasites were found 
until the twelfth day after the flies had been placed on ox No. 2, 
when many trypanosomes were observed in its blood. Sheep No. 30 
was then examined and was also found to be infected. All .. the 
other animals remained sound. 

This experiment shows that after ingesting blood containing 
trypanosomes the flies remained powerless to produce infection for 
many days, and then infected a sheep and an ox. 

Kleine continued his feeding experiments, and from the fortieth 
to the fifty-third day fed the flies on two' goats, two sheep, and two 
calves: all the anim'als became infected. The incubation period 
was noted to be short, and probably related to the number of 
bites; it varied from eight and seven days in the goats, to five 
days in one calf, and five days in one sheep. The goats and sheep 
were infected without any difficulty, and Kleine thinks that in 
fly regions these animals, especially goats, must play a part as 
parasite carriers. Kleine also points out that if G. palpalis can 
transmit T. brucei it is possible that G. m01'sitans may trans'mit 
T. gambiense. 

At a meeting of the Royal Society held on May 6th it was 
announced that a letter had been received on April 30th, 1909, 
from Sir David Bruce, dated Mpumu, Chagwe, Uganda, April 3rd, 
stating that the Sleeping Sickness Commission et had repeated Dr. 
Kleine's experiments with T. gambiense and G. palpalis, also with 
a trypanosome of the dimorp/ton type and the same tsetse-flies, 
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and found the flies infective after sixteen, nineteen, and twenty-two 
days." 

It now appears possible that T. gambiense undergoes a cycle 
of development in G. palpalis,and we hope the Commissi<;m will 
be able to woi'k out the exact. changes which the. trypanosome 
undergoes in the body of the tsetse-fly during the latent period, 
and ascertain how the infection is produced when the flies, in 
an infective stage, bite . a susceptible animal: an exceedingly 
difficult investigation upon which many workers have been 
engaged for some years. It will be remembered that in an article 
on the transmission of tick fever, published in the February 
number of this Journal, Lieutenant-Colonel Leishman showed it 
was possible that the natural infection of tick-bite occurs, not as 
usually supposed,' by the inoculation of unaltered spirochetes from 
the salivary glands, but through the agency of minute chromatin 
granules, which he considered to be derived from the spirochetes. 
The granules may either be regurgitated from the intestinal sac 
or passed in the Malpighian secretion. which is voided by some 
ticks when gorging. In the latter case such granules might 
readily gain entrance into the new host through the wound 
inflicted by the tick's bite. Leishman's observations are of great 
interest in view of the feeding experiments made by Kleineand 
by· the Sleeping Sickness Commission now working in Uganda. 
It may be that bodies of a similar nature will be found to act 
as the direct infecting agent in the case of G.palpalis; the pro
longed infectivity of this fly renders it certain that resisting bodies 
are formed and opens up the possibility of hereditary transmission . 

• 
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