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INTRODUCTION 

This pe.per is 8. discussion of the pathogenic flagellate 

types of the family Trypanosomidae, with specific emphasis on 

their relations to the human being. 

Only two genera , Leishmania and Trypanosoma , have repre­

sentation which bring about disease in man, and only the 

disea ses of these two groups will be considered in this thesis. 

There are only two disea ses of man which are induced by 

the leishmania type of flagellate, and these t wo disea ses are 

. commonly knovm respectively a s ka l a -azar--infantile and vis­

cera l leishmaniasis--and oriental sore, and espundia. 

Of the trTpanosome type of flagellat e there are definitely 

knovvn to be three disea ses , and these are Chagas disease, 

sleeping sickness, and a r apidly f a t a l form of trypanosomia sis. 

Leishmania sis is defined a s any disea se of the leishmania 

type of flagella te, and trypanosomi a sis is the disea se of t he 

t rypano s ome t ype of flagella te, and neither one of these terms 

can be use d to de s cr ibe a disea se of the other type of flagel­

late although both genera belong to the f amily Trypanosomidae . 
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Each of the diseases mentioned above is treated separately 

in this paper. Of the organisms causing these d ·. e e s, a 

full account of their morphology , their distributions, their 

mode of reproduction , and their transmi ssion is given, and the 

symptomatology and the pathology of man is described in each 

disease. 

Since t wo investigators have discovered t wo more types of 

trypanosomas in man of the trypanosome type of flagellate , I 

have mentioned t hem because of the probability t hc.t t hey might 

find a hume.n host in me.n permanently. 

Since the l at ter pe.rt of this thesis dee.ls 'li th the cura ­

tive a ction of drugs and sera on t he disea se mentioned bove , 

and since in recent years, t he investige.tors have sho Yed much 

intere t in this particular phase of the disea se, I have de ­

voted an entire chapter to it because I justly believe it is 

the most important problem of the thesis to date. 

The m t eri al of th · s paper he.s been t aken from C .I·i . \"len­

yon ' s "Protozoology,ll and from the literature--biological 

journals , periodicals , papers and abstr cts--of the pe P. • ed 

orkers in the field of protozoology . from 1926 to the pre ent 

a t • Wenyon ' s two-volume text wa used for it describes co -

p et ly in detail every phecse of the organisms and the diseases 

as de cribed above by the specialized vmrkers e.ll over the 

world from the discovery of the organ · sms in man to the yea r 

926 -hen his t wo volumes were published. 
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A GET'TERAL DISCUSSION OF TI-lE FAMILY TRYPANOSOMIDAE 

( TRYP .ANOSOLU D.AE DOFLEIN, 1901) 

Morphologically the members of this f'a.rnily resemble one 

another in the possession of' a nucleus and a single flagel­

lum which e.rises from a structure, composite in nature, the 

parabasal body or kinetoplast. The axial f'ile.ment or axo­

neme of' the f'lagellum between the basal granules or blepha­

roplast and the surf'ace of' the body where the f'lagellum be­

gins is of'ten called the rhizoplast. The body of' these or­

ganisms is usually flat, elongate, and tapers at each end. 

Tre body surface is covered by e. dense layer of cytoplasm, 

the periplast. Usually a vacuole occurs near the parabasal 

body. 

The leptomonas is representative of the simplest type, 

and all other flagellates of thisfamily are generally be­

lieved to have arisen from it. 

Although the interest of t his thesis is concerned with 

only those fla.gellate forms which are found in man, it is to 

be noted that by displacement of the parabasal body towards 

the nucleus, and by the lengthening of the axial filament 

into the flagellum, which gives it an undulatory movement 

when in action, the leptomona.s f'lagellate is transf'cr med in­

to that of the crithidia type of flagellate. By a similar 

displacement of the parabasal, and lengthening of the axial 

filament, the crithidia type is transformed into the trypano­

some f'orm. The three flagellate types; leptomonas, crithi­

dia, and trypanosome may transform in a converse manner to 
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Fig. 2.-- Section of Disorganized Villus of Small 

Intestine, with Leishmania donovani in Macrophages 

( xca. 750). (After Perry, 1922.) 

Fig. 3.--Large Endothelial Cell in Peripheral Blood-

:film of' Kala-azar Case with a Single Parasite 

(L. donovani) in the Cytoplasm. (Wenyon, 1922.) 
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and substantiated the finding of many investigators in their 

claim that the parasites are present in the spleen, bone mar­

row, and are contained in large mononuclear cells, but he also 

claims that they are irregularly present in the lymph glands, 

heart, and lungs. Absence of the parasites in the tissues, he 

says, is probably the result of the failure of monocytes under 

normal conditions to leave the blood stream, and phagocytosis 

does not appear to injure the parasites, for they seem to under­

go multiplication. De could not find parasites within the 

vascular endothelium, and believes that these cells are not 

phagocytic except in the young differentiated states. 

Yeng and Chen (1930) claim kala-azar is associated with 

thrombocytopenia. The number of blood platelets varies from 

50,000 to 100,000 per c:u,mm. and bleeding from the mucus mem­

branes usually occurs when the lower level is reached. The 

occurence of an intermittent infection is accompanied by either 

a thrombocytosis or a further decrease in the number of the 

platelets. 

Tang , Chia-Tung, and Forkner (19:36] discovered the pre­

sence of infective L. donovani in theur1ne and prostate fluid 

of patients infected with kala-azar. 

Mendes (1933 ) was unable to find L. donovani in the blood, 

but always found them in the pulp obtained by splenic lJ? tLllcture. 

After st:u,dying the reports above, it is obvious t hat in 

kala- azar Leishmania donovani may be found in the macrophages 

of the spleen, bone marrow, liver, large intestine , lymph 

9 







leisl'...me.n ie. ere pr·esent i n the periphere.l blood of cases of 

ka.la-azar , t hey could be easily ingested by blood-sucking 

insects . 

As early e.s 1904 , . Manson a.nd Low demonstrE·.ted the pre­

s ence of l e ishmDni a in t he ulcers of the intestine , while 

Perry (1922) has seen the villi infected with the parasites, 

so i t is suggestive that L. donovani may escape in the feces 

of the person i nfe cted . Shrott, Swaminath, and Sen (1923) have 

cultivated L. donovani fr om the urine of ke.la-e.zar cases , so 

infection by water has to be considered , but these parasites 

have been sh01Affi to degenerate in water . 

Dogs , Fleas . bedbugs, mosquitoes , ticks, lice, house flies 

sand flies and even man himself helVe all been investigated as 

possible tra.nsmitters of kale-azar, but it it is my belief 

that no conclusive evidence has been yet offered thB.t suggests 

that anyone of them played a part in the transmission of the 

disease. 

Reviewing the literature from 1903 to the present, I 

f'ound that much ardent experimentation ha.s been tried, and 

that most of the work done was experimentation with the sand­

fly , Phlebotomus , which most protozoologists seem to think is 

the clue to the transmission of the disease. 

Shrott, Swami nath e.nd Sen (1928) thought Phlebotomus ar­

gentipes was the transmitter , but Shrott, Craighead and Smith 

(1930) and Hindle & Patton (1927) f'B.iled in transmission ex­

periments to prove P . argent ipes 1 bites transmitted the disease 
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B. THE PARASITE OF ORIENTAL SORE. 

The organism which cause s the disease knovm as oriental 

sore was discovered and described by Wright in 1903, who 

named it "Leishmania tropica." 

DISTRIBUTION.--The distribution of oriental sore has 

a wide range. In Europe it occurs in Spain, Italy, Greece 

and France. It is common in Egypt, the French Congo, and 

around the region of Lake Chad and the Nile. Endemic cen­

ters are Asia Minor, Arabia, Persia, and .the Southern parts 

of RussiH. It occurs in India, but it does not ext;end to 

the kala-azar areas of the east. In the Old World the 

great majority of the lesions are limited to the skin of 

the exposed parts of the body , but in a few cases extend to 

the mucus lining of the mouth, nose , and pharynx. 

In the New World, although in most of the cases the 

lesions are confined to the skin, they e.re more chronic in 

character than tho s e of the Old World. In South Amer ica 

every country has reported cases of oriental sore. 

:rn the New World the disease is known under various 

np..mes, such as espundia, uta, buba, pian-bois, and forest 

yaws. 

Some investige.tors suggest that the parasites which 

cause the disease of the Old World and South America are 

not identical, and the name was proposed by Vianna (1911) 

as Leishmania brasiliensis for the South American fcrm. 

The reason for t h is is a good one. In most cases of the 
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disease the infection is limited to the skin, and in this 

· respect the Old World and the South American disease re­

semble one another. But in the South American infection a 

c_ertain percentage of the cases develop secondary lesions 

which appear in the naso-pharyngeal mucosa, and lead to a 

very chronic type of ulcera.tion. Furthermore, the purely 

cutaneous type appears to be more severe and.af' a longer dura­

tion than the oriental sore of the Old WorJd. 

It is interesting to note that no one, however, has 

ever been able to distinguish any morphological differences 

in the tissues and cultures between the parasite called 

L. brasiliensis by some workers and L. tropica. • 

STI1WTOMATOLOGY.--The cutaneous lesion due to L. tropi­

ca beg ins as a small, red pimple, which is supposed to be 

the result of an insect bite. The pimple persists, i ncreases 

in size, and generally results in a lump or nodule an . inch 

or more in diameter. After the nodule has persisted f or 

about a year, it shrinks, and finally dries into a scab, or 

an ulcer. Sec:ondary bacterial infection then takes place 

and the ulcer may become as large as the palm of the hand. 

In oriental sore the lesions are usually confined to 

the exposed surfaces of the body, namely, hands, feet, face, 

legs and hands. The lesions are usually single, but more 

sores may be present. · In rare cases many sores may be scat­

tered over the body. Generally there is ro constitutional 

disturbance except in the cases where the naso-pha.ryngeal 
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Fig. 6.--Diagram of trypanosome cruzi in the blood · 

and in the bug (Triatoma megista). (After Wenyon , 

1922). 

A. Leishma.nia forms in muscle fibre of heart. 
B. Trypanosome forms in muscle fibre. 
C. Trypanosome forms in blood. 
D. Multiplying cribhidia forms in rectum of bug. 
E. Metacyclic trypanosome forms which produce infection. 

These forms usually have no flagella. 
R. Rectal phase of development. 
s. Trypanosomes in stomach of bug. 
P. Proboscis. 
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with the trypanosomes. These men believe that the fece s which 

is heavily contamina ted with these parasites contact the . 

wound made by the bite of the reduviid bug , and that this is 

the method of transmission of the infection from bug to man. 

The two above both seem logica l to me, and I would a ccept 

either one of them as the probable mode of transmission, until 

someone advances a method which is m1questionably the only 

one. 

Chagas disease is spread by contamination of mucus mem­

branes by feces of reduviid bugs of the genera. Triatoma, 

Rhodnius and Erathyrus by· handling ( culine.ry, Taxidermic) of 

infected mammals, and rarely by tm bite of the bug s is the 

latest opinion of Brumpt (1939). 

Brumpt ( 1939) offers e.nother report which supports the 

hypothesis previously advanced by him, but adds he has found 

experimentally that the bite of the reduviid can transmit the 

disease, and he also supports this other hypothesis by claim­

ing that the proboscis may become contaminated with metacyclic 

trypanosomes or tha.t regurgitation of the infectious forms may 

take place. 

These two late reports suggest that the two schools of 

thought, of which Chagas and Brumpt are the leaders, have been 

probably both correct in their views of the transmission of 

ehagas disease and it only took time to straighten out their 

dif'f'erences. 
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