
produced by the subcutaneou8 inJection ot blood o'f a her se 

infected with T.bruce1. The shorteat period of incubation in 

these dogs was, when Judged trom the first appearance o't the 

parasite in blood smears, seven days and :trom ~1r8t elevation o~ 

temperature sixteen days. I~ further sub-inoculation had been 

carried out possibly shorter periods would have been obtafned, 

tor the strain of T.brucei had been maintained in horaes for 

t.wo and a halt years. The trypanoaomes were in IlOst cases 

dlf'ticult to nnd in the blood smears. The course compired with 

l' ,s;onq-qlense infection in the same animal was long and even thougl! 

death resulted ultimately in all tm case. there was not. the same 

acut.eness associated with the infection as wit,h that o~ 

T ,c ODgO lense • Other than t.he t ever symptoms there were no 

symptoms of note. The absence o't oedema and ot eye-lesions ae 

compared with the de~in1te development ot these in I.congolenae 

1n~ect1on is of interest. 

(li1) Sxmptoma\ologx in shelD. st all the trypanoso­

miases observed I.WUSe l ~eetlon of Ale ep gave the most me agre 

symptoms. Other than mild ~ever symptoms, no abnormality was 

determined. The temperatures at t.he connencement ot the 

infection are somewhat irregular but they 800n settle down to a 

comparatively non-oscillating type. The parasit.es were extremely 

difficult to find in ~be blood smears. As an illustration ot the 

dlt~icult)" o~ diagnosing the intection by this, means may be 

instanced the blood smear examination of three sheep the first, 

second and thIrd generation ot t.he trypanosome atter leaving the 

reservoir, a horse. In the first generation one trypanosome was 

:round. in 22 bl..ood smear examinatIons,and in the secom and third 

no trypanosomes were :found in 60 examinations. The complement 

tixation test was positive. In addition gland smear. were 

examined with negative results. There are no indications o~ 

anaemia when Judged :rrom the det.erm1nat1on o~ red cell preCipitate' 
t 

Chart XIII gives the d eterminatioD8 in a sheep 1n:tected with 

Digitised by the University of Pretoria, Library Services, 2012



Ifj ~L I~ -. ~/. J I~ ~ tho ~ ~'rl 

c-~ I ~I 'tJ ~ ~~ 7 

~~, ~ 4·-
(/ 

- - + -t- '- ++ ++ -I- +t- +l- i+' t- -t+ -H- - - - - -

~~~--lIi -t, I }-= ---
rv'\. la~ ~ 

J I" 
~\ 11 \ 

103 • • A 
)/ ~ / '/ ~~ ; ~ 

102 .. "" I I 

" ~ J IA r ......... " \ I ../''' ~ f' 
I 

1M' 

10' L • 
'" J 'J 'v tf1 Grn.. 2: ~j: ~J ~, .. -.: /()() 

-Ij( 

I 
,- f f 

9' 
rnH.'32 IZ 1$ 14- I~-I" 17 19- 19 201.e1 ~ ~3 2'1 ZSI:6 t27 2f 2'1 30 31 I 2 .3 .riO 6 7 f 

Digitised by the University of Pretoria, Library Services, 2012



.t f~ ~ r.,j 
~ ~l ~ ~ 

311 

132. ""~ V 1\ 
~ 
I~IJD 1\ 
I .... I 

i 
P" \ v:\ ~ll§' ~ ! 

, '''', lb A,I\. , 
I~ i ,~ . - \, ,,) ......... 

,~Iz' I";~ ~"", .P' I ~" Ilo, '0- -Q, ., '..., 
, 

~I.U" rJ 'b 1\ 
~ I~ 1\ ~2Z 
I~ ~I \ 
I~zo 1\ 

~ /g" 
I I \ V !'---~ ~ -~ l.Vu 7/.Cj r>1t n.Jj~ 5 ~t"t ~. Z~ 2o~ f\ 

~ f-o- .() J. r.J til ~-t't' S t'~ ~. Zj "#~ . 
. .., 0 Z 4 6 Ir /0 12 lit !6 19' 20 Zz zy <~ Zr 30 3Z S't ~6 ~r /fO I~ 'tlf 1.·/ 

Digitised by the University of Pretoria, Library Services, 2012



IJ--I b I ~~ rA 
7 

~t 1..,1_. laJ ~1rJ.1r 

I i I ~ U ~~ A ;; ~4 :.J ~j t ,c: ..... ,.. 
> HJ=F 

A. 

~a.nt, - - - - t: - - - - - - - - - - - - - - -
r-- f-- -- r-

lfJ7 iii I 

106 
II ~~ ~~' I 

105 I~. 7 I 
~ I FJ ,. I~ ~ IOIt ~ - • I • 

~~ IJ i / 
!; 1\ \ ~ ! ... ~ _ r lJ J\ / V 11\ 

/03 ~~ ~ J 

1-_ IOZ ~ 0/ 
------

N " / ~~ ~~ \J "" -, 
~ 

~ 

101 
~-

too i I ! 

21 3 14 
-

251~ NAy'3Z pO Jf f 5 6 7 ¥ 9 10 /I IZ I~ //f IS 16 17 If 19 1
20 21 22 25 

Digitised by the University of Pretoria, Library Services, 2012



T. brucei and in one infected w1 't.h T ,congolens!_ In another Ita ep 

~he red cell precipitate .bowed practlcal~ no variation during 

the period of' ob.ervation which extended from the 24th June to 

26th August 1932. 
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Symtomatology in b .. ~1nQB. Ihis inf'ection waB produced 

in all cases except one by the injection ot the blood o~ an 

In~eeted bovine. As these carriers o~ the infection had at some 

p~evlous time been infected with P1roRlasma blgeminum and, or, 

~naBl~Bma mgrgln§~e the T,v&vax intection was complicated wi~h 

these d1eeases. Consequently the temperature curve did not give 

a true index o't the !.v1vax Inttect.lon. In t.he exception noted 

abo"e the T. Y1 vax WIlS transmi tted to a bovine by the bi t,e o-r a 

t,Betse :fly. 'l'hla t.emperature curve on Chart VIII is thus the 

only true curve or T. viyax infection available. 14he temperatures 

Rubaequent t.o the initial stage do not show marked exacerbations 

and remissions. Conetl t1.ltional di!;'turbances are not conspicuous. 

There is at. first some inappetence and a 10S8 ot eond1i, ion, the 

latter of which might not be tully recovered tor a taw montha. 

During this period of bad eondlt1on the coat 18 dry end poor in 

appearance. The 811?ert'ic1al lymphat,1c glands are enlarged. The 

parasites are d11'rieult to ~nd in the blood s:nears. In one 

osse, bovin~ 272,." the animal was n~t treated and regular exam1na. 

tion o~ both blood nnd glan~ su~ars wa. carried out over a 

period ot 44 weeks. During the 33rd week !.v1vax was found in a 

gland smear, but no tryp8no~ome8 were tound either in blood and 

gland smears for 15 weeks before and II weeks a'f.ter this ~1nding, 

t-8preaentingnin all An exam'1.nat1on of loa smears ••• yivlI 1ntectil 

to iovlnes under the conditiona prevailing a~ Onderatepoort thua 

18 a d1aeaee which does not produce effects of any great 

aeverity. The majority o~ ~nlmals recover, i.e. they regain 1b air 

normal condit-ion and appearance without the institution of 

"treatment. The pOS8 !bill ty of' a spontaneous st.erilizution D1\.a t 

~lao be c0n81d~:red. As an example of t.his may be inst.a.nce4 tlw 

case of bovine 2611. This bovine was 1n~ected by the inJection 

of' the blflod o~ an infected bovine on 14t,h July 1928. rr.v1V!I 

W89 :round in stained smears on the 8th day after infection. 1118 
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last :tinding o~ T ,y1vax was in a smear made on the 9t.h December 

1928. It 1s quite possible that a more t'requent examination o~ 

smears would have resulted in the finding of T,v1vax at a later 

date than thie. On the 4~h July 1929 the animal was splenectomis8d. 

The smear examination was more int.ensive shortly betore and ~or some 

years a:tter' the splenectomy nearly 900 blood and gland smears being 

examined, but. no trypanosomes were found. 'Furthermore, inoculations 

o't blood o'f bovine 2611 into three susceptible bovines were carried 

out with negative results tn August 1929, April 1930 and May 1931. 

(I wish to t..hank the Direowr tor permis.ion to quote this 

exampletrom his experlmen'ts). 
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ClR\PTER Y, 

Rla'V;ost§ of 'frxpnnoscm1aigs. 

The diagnosis of the tr.ypanosomlases dealt with was, 

in the maJority or cftses, most conveniently arrived at by the 

examination of stained smears made trom bloo~or gland tissue. 

In 80me cases more~pee1811y during the course ot exnerlmental 

cnemotherapeusls the use ot this method did not eur~ice tor 

it often happened that smear examination did not ·deterf&1ne the 

preaente of the parasites. In such circumstances other methods 

had to be utllised. 

Before dealing with the various methods emplo.yed 

for arriving at the diagnosis the following comparisons made 

b·.tween l,_ conrrolensf and 'C, ViVclX infection of the bovine from 

the point of view of smear examinations and the notes on the 

smear examination of these infections in the other animals 

are of interest. 
, 

To obtain a compa~a'on of the relative fre~uency 

of the trypanosomes in blood and gland smears in t"l, cpnr:olense 

and T. ViVAI infections of bovines count8 of a large number 

ot trypanosomas wer(~ made. In the case or blood smears the 

numher of tr~&h090mes in 50 fiele~8nd in the case ot gland 

smears the number in 25 fields ·.ere made with the exception 

which is noted, o~ 8 case where un estimate was arrived at on 

account ot the large number of trypanosomes present. It 

Is realized that the figures do not represent 8 high deg,ree 

of accueaey on account of the varying thickness ot the smears 

~rom day to day, but as the oounts were made over a large 

number of fields the ultimate results do give a fair lndicatkn 

of the relative frequency of the two sneeies in gland and 

blood smears. 'rhe smears were all made by the same asslst iunt. 

A cyoher represent .. a negative examinntlon atter a prolonged 

search. Tables III end IV summarize the results obtained 

before the institution o~ treament. 
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TABll' b @ tu-
l' ...• Conp'ol~nll - .a!ar ~Jcam'81S'.1 

-Blood Jmears Gland ~)mears Bovine. 
tko.of No.o ~o.o 
types.+ smears t 1elds +smeclm GIaJId T~YP$ 

2634 900 1,730 18 0 450 31 6 12 414 11 2639 350 779 7 0 175 14 3 4 216 9 2702 850 558 17 0 425. 8 1 10 78 2 2700 1,050 1,326 21 0 525 17 9 12 221 7 2714 3,750 3,241 68 7 1,500 38 22 38 542 8 
.. 

•• 
To ... a16,900 7,634 131 7 3.CI1S 108 47 76 542 11 

,. 
Bovine. 

,.... 

2715 
2721 
2743 
2765 
2766 

Total 

--

1:40.0 

E}!§CUSS ion:. 

rhe above figures demonstrate clearly that the 

diagnosis of f, cgnR21enB~ infection should be based on blood 

smear and not gland smear exa min!;::tlon, for in the case or 
blood smear examination one trypanosome 1s found on an average 

in slightly leas than one field ·'lhereas in case of gland 

~Hnears 1 trypanosome 1s found only after examina t ion o-r 

approximately 2Bf1.o Ids. i'urthermore t the proportion o-t 

positive smea:rs to negatj,va smears in the eXUlfiinat10n ot blood 

smears 1s approximately 19 to 1, ~\here-.8 in examination or 
gland smears it is about 1 to 1.6. .:.lever-al h 19b counts were 

obtained in examination of some blood smet-rs, but in case or 
the gland smears, the counts were always low. 

t a_ 

Blood Jmears. Gland Smears Highest 

No.o 1io.of No.o ;'10.0 0 

Fl~ Tryps .• smears -S!Ieara. Fields blocXi GlaD! 
r1!~ :rle;IQI 

50C 5 5 5 250 50 7 3 1 19 
1 050 12 3 10 50C 139 16 4 6 39 

'800 1 1 15 375 III 10 5 1 77 
400 4 3 5 200 552 7 1 2 .36 
800 12 5 13 450 155 13 5 8 46 

3,650 34 17 56 1,715 1,007 53 18 8 4.36 
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In tlte blood,,8tr~e8r series it 18 seem that it 1. 

necessary to examine approximately 1u7 field. to detect one 

~'rypano8ome, ~herea8 the eXaInination of not quite t\fO fields 

~n the case of ~~~d 3mears, is necessary for this purpose. 

Also there were, in the blood SDle(lr series, 56 negative smear 

examinations in every 13 examined, while in tbe case of the 

gland 8ffiear examinat ion o~11y 18 were neg'b t Ive of a total of 

71. }\ remarkably high count of 436 trypanosomes in 25 tield. 

was obtained in a gland smear. The highest obtained in a 

blood smear was only 8 trypanosome8 in 50 fields. 

,,/ben 8 relapse occurred after treatment in T. 

cgngolense inrectlon, trypanosornes-t dere always more numerou. 

in the bloo1 smears tbS!l in the gland smears. Table V gives 

the details in connection with the examination ot bovine 

2634 in which animal treatment d1d not brin~ about ster11i-

zat1on. 
TE(91e y.. 

aOV~.ne ~J§31! r. co ongol,ense ... .AneST examination dur~ng 
and after tre~tment. 

Blood .Jmear. Gland :;mear. 

No.of NO.O? ~;o.ot 
t 1e lda Tryps. ..,.. SlIarS 

r~o. o'f 
-smeera 

No.of No.of No.of No.of 
i"i'.!lda 'rryrJ .... smears -smears 

o 5 
blood ~d 
t 1.10 tllW1s -

1,300 4,858 26 o 625 32 8 17 12 

XTb1s figure was calculated from a count over 20 fields. 

In this bovine the only one in Nhich a count was 

continued tor any length of time, the disparity previously 

noted botween blood and gland Ame8~ examination ~ still more 

marked. Nearly tour tr,ypanosomes were ~ound per field or 
the blood sme~, whereas it was necess8r,y to examine on an 

average nearly ~) fields to find one tr,ypaDosome in the gladd 

smears. The highest count of trypanosomes found in 50 fields 

o~ 8 blood smear was over 2,400. In the gland smear made 

at the same time a careful search ~a11ed to rev~al 8 single 

trypanosome. 

ft'rom the :(oregoing 1 t may be concluded that in 

'[', cQngo1ense intection o~ bovines the smear dlagnos1~ 
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Is centered on blood smear examination whereas In r, vlvax 

intection it 1s centered on gland smear examination, the glan. 

end b160{1 smear examination bel~..gt r9spectivtrly, o'f little 

practical assistance. ~ontgomery and Ktn~horn~· (1908) make 

mention of gland puncture 88 8 means o~ detecting th@ parasltl 

regarding it 8S secondary in importance to the 8xamtnut1on of 

blco~ smears. 'rbey V1ere des ling wi thL'. CCIlf'olense and their 
J. result., consequently, are undepstanable. Dutton and Todd 
" 

(19{Q) also used the glend puncture method in the Congo. 'rhey 

regardea as 8 most eueces8fu 1 method of dla.gT)oeis. 11 th 

glund examination they vbta1ned G9 ~)oBi tivea out o'f thirty 

cases .. heress 'tone hlood examinations eave them only 13. ~n~ri 

is little doubt that many ot these C'.lses must hnve been due tc 

T. yivAX- R.@cently du '1'01 t (192B) has recnm:ru;.nded the 

examln·~·.;t1on of stain~d gland smears as the ~et.hod of choice iD 

the diafmoei9 of·~. vi\j~ inreetion of l)ovln~s. The 'results 

()btained by the ~vr1 ter and ~~hewn in 'fable IV support h1s 

cont .. nt1on in Jl strikln~~ manner. 

~o difficult. i:; the dtaft.no81~ at t1m~9 in the 

tryp8noRominses especially after- the animal has 'been lre&ted 

that the deductions m,:.!de a-rter testing drugs mlgnt be 

entirely \lfrong unless great Cllre he e-xer-c1sed. '!.'he smenr 

cx&mlnut1ons particul3.rly are apt to lead ona into errors 

end it would be advisable to regard only positive au.f2ars as 

gIving :rull value. In natural casos similar prec~ .. utlons in 

C€)tl1li':ction with the value of negative smears should be taken 

f"'Jr' under specially favourable conditions of food and housing 

th~ parasites may be extr@mely r~re. Even in a virulent 

Inf'e~tion of 'C. Rtu£el of horses it often happt:lDa that blood 

smear examination give. neg:.'.ttve results, although the case 

1s obvloua~ pa8sing to 8 fatal issue. lbese precautions are 

particularl), neces8ary when dealing with. ~'. bryce1. It 

therefore became necessary to dev18e other methods of dlagno~ 

or what was even of greater importance of detertninlru.; 

sterilization or an untmal a~ter tre8~ent. '£be ~ollowing 
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methods thus even though in Bome Ca'.. of no practical 

use in other than experimental work proved of asslatance and 

worth for the purpose. 

(1) Blood smear and gland s::ear examinltion in stained 

and wet smears. rhese are the absolute and direct. methods 

1br dlagnosis. AS already ment toned value 1n most cases 

should only be placed on 8 positIve result or on a 

negative result when supported by an examination over a 

long period and by a temperature curve not indiclitive of 

a trypanosome infection. 

(2) rhe 8ubinoculatlon of blood into lahoratory 

animals (.iF (~9IReot.ie BftUaela is unsatisfactory on account 

of the difficulty even in the most favourable cases or 
obtaining the tnfection in the small animals. The time 

inrection may take to evince itself in these animals 1s 

an additional objection. The sUb-inoculation o~ blood 

trom onee species into the same species has always proved 

eat1sfactor,y and it probably the method o~ choice. 

Ibe cost of this method, however, is a definite objection 

and it was not employed in eve~ case. 

(3) derologicel tests. The complement fixation test .u 

01' some Qerv1ce. It was utilized int. brnett infection 

of horses and I, c2ngo.ense infection or hovines. !n the 

former 88 antigen t. '9Yioerdutn proved to be tClIirly 

satisfactory but to obtain the best results it «as 

necessary to ?repare T. bruce! antlrren. In the latter 

concide~~abl. difficulties were met with in the preparation 

of a suitable T, coP(rolense antigen. 

Hoblnson (1931) has recently reported on these tests. 

(4) The ~ethod or determining whether trypanosomes 

were present or not whieh was of' greatest use in these 

experiments was by means of r.~1nf.ctlon with the same 

strain. 'fh13 method waa utilized in a number o~ different 

animals Which had been or were infected with r.congol.qse 

and 'T', bruce1 and in most cases gave clear, readable 

results. 'Ibis method was narticularly useful in those 
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animal, wh.ich, as 8 result ef treat-ent, ~tt~ined e. 

high state of premunition. 1n such ca8es the smear 

clCaru11&~t:t.on8 were often negative over s per'c(! of monthl, 

the animal was in good condition ~nd health and blood 

examln~tiona showed no anaemia yet one had little doubt 
q 

that the animal still ",aboured t~noAom~s. Bovine 2708 

CI~n be at ted as 8 good examplf: of this type. :Alring 

a period of eleven weeks 0.'" blo~d smear examin£.tion carried 

out three t1.mes weekly, T. 2on2'0len~Ht 'Nas only :round on 

four occae1on~?, on three of these occa81on~3 only one being 

this method of re-inrectlon is naturally only o~ 

assistance under condItions ot experlm{~ntat1on where 1 t 1. 

(tea ired to determine the effect! vt'Anoss of treate1Qn·t, wi thout 

the necEssi ty of carrying out the l.aborious pt"OcesB of' Srtl.ar 

eXbminntion over A long period. 

A d.i!edvantage of th1~ !nethod 1s that it 1& 

neeees~~.' to ~~:M'»it. 8 e~rt~dn per-it1d of time t.e elapse utter 

the completion of the tr~8tm~nt to 6n~b:'e the bovines to get 

rid of' the res18tanc~ t() re-infeetiCln which is tllways present 

1n .1:, conR"olp.ns~ infections of' bovines a~ter rec{)\'try f'rom 

the (liseaae. h bovine which has bf'tU'! gt.~:r11i7.~ 'tJy treatrr:.ent 

reacts 1.n one or two ways. it:! ther ! t renctA nn if 1 t were Q 

bovine Nhich had not hod an ~ttack of' the disease ?ravlous],y, 

i.e. utter a short incubation period trypanoSOLleS become 

numel.""(lU4l, t'her.s is a thermal reaction nnd anaemia devp.lops, or 

it drops directly into a Btnte o~ premunttion. ..lhether it 
/1; 

react:1 aa in t'l'Je first of second C8He depends entil"'ely on tne 

periud or time that is nCrfJltted to elapse after sterilization. 

1'he ~~r1 ter Is not at present in 8 psslt10n to stat&! deflnl tell" 

the length o~ the period of time necessary to bring the 

reaction under the first ~ent1one~ heading, hut it 12 certainly 

less than 152 days und more th~n 52 days. Charts XIV and ,{V 

are introduced to 111uetrate this point. The m.ethod of nt­

infection a8 e. t.est for aterill ty 1s represented 1n 'table VI. 
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--
Bovine. 

2702 
639 
631 

714 
634 
468 
743 
7C9 

p506 

3525 
3524 

416 
:';627 

I.'P!=f ":I" vI. 
bl\ f°it ;;t terrn ina ti on Qf .~ter111 ty. 

:)ays atter Inoculation. 

4 5 6 7 8 10 11 12 13 14 15 17 18 19 20 21 21 

sterile .. .. .. ... 1-+ 11- 4. 5. 3 • 3. 3+ 3. 3. 2+ 2+ 1,.. 2 .. 
it 1. - - - .. 3. 1. 2+ 1. 1+ 

presumed 
sterile .. .. .. .. ... ... - 2 .... 2. 1 • - ... - ... .. 

11 .. - .. ... - ... ... ... - .. ... I. .... - - ... .. 
Premune ... ... ... ... 2-+ 1+ 3+ 2. .... - 1..,. 2..f. 2 ... - 1+ 1 .... 

tt .. .. .. - .. - .. .. - ... 1 • .. - - .. -n a. ... 1;- 1+ 2+ 3+ 2.. 2+ 3+ 2+ ... .... -" ... - - - .. .... ... - - - - - ... .. 
tTesumed 
non-in-
£ected - .. - 1. 2+ 4+ 2.., 2. 4 .. 2+ 2. 3~ 1 .. 2. :J ... ::,+ ~ 

tf ... .. 2+ 2+ 3+ 1. 2 .. 4. 2. 1. 2 ... 3. 1..,. 3. 3.,. 3+ 1+ 
liewly in-
fected 4;- 3+ - 1+ 3+ 2+ 2+ 3 .. 3+ 2. 2. l-ia 2+ 4 .. 4+ 31- 4-+ 
Chronic - 2+ 3. .. ... ... - ~ 1. 2+ - ... - .. - -Control 1+ 2+ ~. 4+ ·1+ 3+ 4. 4. .... 2. 3· .2 .... 2. 3 ... 3+ 3. 2+ ~ 

frypanosomes absent 
(4-) 

(-) , very rare (1.,.), rare (2-) , frequent (3<!"') t 
very frequent 

:o~xp4anat 'Qn 0'1" TGble • 

rile two bovines 2702 and 2639 had been proved to be 

sterile by negative blood smear examinations over periods of 

18 and 17 weeks resr;ec t i ve ly t and by sub-inoculating 100 c.c. 

hlood from each into two bovines. These tour bovines thea in 

turn were submitted to blood smear examinations and clinical 

observations for 13 weeks t in uddltion to the test now under 

discussion, with negative results. 

The two bovines 2634 and 2714 classified AS "pre-

sumed sterile" are animals which were treated and which, tor 

a perIod of 11 weeks, gave negative results to blood smear 

examinations. 

11le four "presumed non-intected'· bovines 3506, 3525, 

3527 and 3542 are bovin-es which had been used to test by sub­

inoculation fae ster411ty or bovines 2639 and 2702 reterre··~ to 

above. 
for purposes of comparsion there are also intro­

duced four "premune" bovines 2464rn 2468, 2743 and 2109, one 

bovine 3524, recently i.n'fected, one chronic css'!, 416, and one 

control 3627. 
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;'~ry examination of the table and the charts it w1l1 

be seen that the bovines can be classified accordIng to the 

occurrence or the trypanosomes and the thermal reaction into 

three groups. 

grQUp i, This one includes the two "sterile" all or the 

"presumed non-infected:' and the ffcontrol~. 1'hey all behaved. 

as if they we~e receiving infection tor the first time. 

':£oYP II. In this group are the two "presumed sterile" 

and the "preDllne". A variation among these is the very early 

appearance in one prertune bovine ot trypanosomes. The 

irregularity in connectlon with the re-lnfect1on o£ two 

"presumed steri les ff as comparedw1 th the two t'steriles" of 

Group I 1s due to their great resistance on account ot this 

teet having been carried out at a comparetl.vely ahort time 

after their sterilization. By this test alone, therefore, it 

1s not possible to determine sterility unless the bovines 

to be tested be retained tor a period longer than these were 

namely 52 days, before submitting them to the test. 

GrQUD Ill. Includes the "newly infected ff and the "chronic 

types. In neither of these could any change be detected. In 

adit'litlon, bovines of tbis group showed more frequent 

trypanosoaas and greater irregularity of temperature than 

those of Group II. 

cpnclYQigDgl 

(1) A teat tor determination of sterility is 
j' 

described which has proved to be of aome assl}.ance when it 1s 

necessary to determine whether a bovine hes been sterilized .. 
or not as the result of treatment. 

(2) A necessary essential to the proper 'Horking or 
tht; test is that suf~lcl.nt time be allowed to elapse before 

carrying out the test to permit of the disappearance of the 

resistance to re-lntectlon whicb is always present for some 

time after sterilization In T .. (!ongolense i~ection of bovines. 

(3) 1£ such a period Is not allowed, there arises 

the difficulty of differentiating between such a resistent 

sterile bovine, which after test. ~AY only ahow occ6aional 
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(5) 

trypanosomas and 8 strongly premune one 'Nh1ch,.Jheth\!lr 

tested or notm 'Nill show trypanosoDlea often only at long 

intervals. 

In T. conqolenee infection of dogs a similar 

resistance was determined. This resistance could he con­

venient~ used to produce different lengths or the course 

of the disease whicb resulted in the appearance of 

additional symptoms. 

In 1'ft me!t. infection of horsee the method ot 

determining sterility by re-intectlon Is some'llhat more 

definite ant; clear cut than in fa cRDSolense infection at: 

bovines - there does not appear to be 8 carry over1n the 

sterile horse of a resistance comparable to that found after 

sterilIzation o'f a bovine of 'r. 92Dgo1en§l. Consequently 

the test of sterility by re-lntection may be carried out mucll 

earlier Inr. bruce! infection of horses. :·~8 expmplef. of 

this lseck of resistance to reinfection may be quoted the 

following; 

Horse 1907£~ infected wi th '1'. brnceiwas trfe8ted 

over a neriod o~ 14 days. Indications were that the treatment 

had produced sterilization, the complement fixation test 

being already negative on the 28th day aftt'r ceasation of 

treatment and sub-inoculations of 50 c.c. blood into two 

horses on the 27th d~ giving negative results. fhls horse 

1907£ on the 42nd day after cessation of treatment was 

given an inoculation of 50 e.c. infected horse blood. It 

reacted as it it had not previously bad T. bruvei In.recti~n 

giving an incubation period of 6 days. It would appear from 

the above that the period of 42 days could be considerably 

reduced. In r. confolensl In£ectlon of bovines the period o£ 

carryover of resistance is apparently greater. 

\ltbough the appearance of the terupe~8ture in 

the trypanoaomiases was not ut l11zed for the dlaf'llOs Is t yet 

it was found to be of considerable assistance as an lndicatlor 

o~ the presence or absence of the trypl.inosO!f.ea. It was 
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definitely of no assistance in th'JlJe cases whIch were in a 

high state of premunition. In such cases it was 4ulte 

common to deterG.1ne by smear examination and suh1noculation 

the presence ot parasites in the abs~nce of abnormalities 

of temperature. 
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~PTER Vl. 

Since David Liv1n.~stone (1858) 'first suggested. the use 

of arsenic in the t!ges:tmeut ot' trypanosllmiases nume-rOU8 drugs have 

been t ested ~or this purpose. It 1s not proposed to deal here in 

detail with the various druga used in the treat.Inftnt of trypanoso­

miases throughout Af'ric8. in !nan and animels but rather to r estr1et. 

the r ef'er~nces to d t-U(~8 used on dOmQstje animaU) in the Union o~ 
~, 

South A:f'rica. 

In the forefront appeared the arsenleals. Later various 

dyes were given extensive trials. In both the arsenicals and the 

dyes it was found that the results obtained in the treatmentpt 

tt-ypano8omiases of mice, rats 8J'ld other laboratory animals were 

often v-erJ~Jrom!sing but that these drugs when 3ubmi tted to t .... rial 

on the domestic animals did not f'u.l:til their promise. 

The chemotherapy or the trypanosomiases Is considered 

from two pointe of view. The first, the ideal in most circumstances, 

it" 1~o prtld.uce hy treatment ·!l complete sterilization o~ t. he en1mal 

oo:ly of all t,~j~Sn()som~~: the s9cond is the control o-t t.he tt-ypano-

somes in the enimsl booy to sueh an e xt.ent, by the ll~e of 

upprQprir: te (11""UgC ,t.hat} even though the trypanotJorr.e!:; continue to 

live in the -tl$sues, the onim&.l itse1f 10e8 not end will not. even 

under unlaV'ourable condltlous show :my detrimental e :rrects o~ this 

persistence of' i-n~ection. The subsidiary points to be considered in 

the selection L~ UAe or a drug are the ease and facility o~ 

administration 80tJ the absence of any tnfrr-ked direct detrimental 

effect on the animal's t.issues. '1!eny drugs, it' a1min1etered in 

effective doses, dastroy the t..rypanosomes but produce at the same 

time tissue deetruetion or toxic results of such a n~ture that 

their use cannot be persisted in. 

It is proposed now to cons11er under vat-lou8 headings 

the drugs t which have been utilised 1n the treatment of t rypeno­

somes of the domestic animals in the Union. 
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A. DRUGS OTmm THAN ANTIMONIALS AN» Q;lINOLIJES. 

It was decided to introduce this section for' the purpose 

0:'" yroviding as complete a history 88 pOSf)lble ot' the chemothera,y 
-<hO?\A. 

in the Union. Wi th one exception J#l the drugs mentioned has been 

of any practical use, being discarded atter trials ~or some 

reason or <>ther chie fly on aCc')unt of inefficacy. 'l'h1s sect:! on, 

however. s@~ves not only 88 a h1st'C>rical record but als6 as an 

indicatIon o:r tl4t: 1l1rgc number of. :irugs utilised anI the large 

amount of" work that was iilldertaken for the purpose o't obtaining 

ef~lcient methods of combating the tr~~ano8omlase8. 

These drugs are, t:or convenience, grouped in Tsbje VII. 

~.n end c a "if our h~s been made in thi ~ tr.tble to allocate as aecl1r~tely 

BA 'Po~81bla t.he invpstigators WhO"N ere cO:'lcerncd wi. th th~ work. 

r wi. sh t .. o a ek no\vlcdgs here my in1ebte·1!l~ss to the. ,-::~ of 'trfY 

collr'l~g!J.c~ ~'fho gevt! me perm1~eion to ut111Be thei!* unpublished 

results. 

Some of' the f'l'8.rliest iCxperinentel investigations on the 

chemothera·Pl of trypano8omiases in th~ Union were earried out by 

Andrews (19130) in 1911 who continued the work commenced by Sieber 

in 1911. The following drug's or combinations o.f them VI_ere used b7 

these workers in I..eomr()l~ll~e infeetion of p.qtJ:!ne~ t bovines and 

sheep' potassium nnt,1.~~nY' tartrate t novoflavin, arsenophenylglyc1n, 

salvarsan, quinine, trypan blue, sodium a rsani te and atoxyl. 

Curson (1928) a few year~ latet- tested out the action of 

tl large number of drugs. In addition to his very thorough teats of 

potflsAium antimony tartrate to which r ... J~'f~~~nce will oe made later 

in this theai ~, he [!1!."le trials to tho following, a rs@nious oxide, 

sodium arsenito, atoxyl, neosBlvarsen, hydr-oxy-amino-phenylarsenete 

or sodium; ealioylarsenate o~ mercurtl trisulph1d~ o~ arsenIcJ 

triple peptonate of iodine, a t'eenic and mercury; colloidal silver, 

quinine sulphate; ethylhydrocuprelne; trypan bluel potassiUM 

ci trate. 

The ,. .... eference "D. V .5." in Table VIII indicates that the 

'Nork was carried out UD"ler the 8upervision of the Director cr 
Veterinary Services, the neme of the actual investigator, it any, 

bein,g unknown. 
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TABLE VI,. 

!FU(~8 .qther than An~imonials and Quinolines,L 

Name of Species No.o't Maximal Maximal Control-
drug eni- single total led Remarks. 

mala dose per ani- bya 
mal. 

Arsenoph8DTl Sheep 50 2.9 gm. 5.9 gm. D.V.S. In some cases 
-g1yoin with T.B. t 

N'ovo:f'lavin etc 
It Bovines 2 22.0 tf 22.0 It " -.. Equines 16 22.0 tf 32.5 .. " In some cases 

Naganol Equines 7 5.0 " 35.3 " ., with Novoflavi 
5 parts~with of mixture ot mixture Grat Coopers Dip. 
Sb 212. 
,arts). 

tt Bovines 2 4.5 gm. of63.0 gm.of D.V.S. .. 
mixture. mixture. 

tt Sheep and 6 2.0 gm.of 11.0 gm.ot Grat In some cases 
goats. mixture. mixture with Stibosan. 

Novo flavin Sheep 20 0.6 gm. 1.3 gm. D.V.S. In some cases 
w1 th Neosalv&r· 
san.Arsenophe-
nylglycin. 

" Equines 9 3.3 n 3.3 It " In some cases 
with Arseno-
phenylglycin. 

Neosalvarsan Sheep 13 1.4 .. 1.4 .. • • " Novoflav1n etc ,. Equines 3 10.0 " 10.0 " " -
" .f 1 3.0 " 6.0 " Robirson 
n Bovines 3 2.0 " 4.0 " .. -
tt " 1 2.0 " 4.0 " " With potassiWl 

antimony tar-
trate. 

Trypan blue Sheep 18 1.1 tI 1.5 tt D.V.S. With Arseno-
phenylglycin, 
Neosalv-arsan, 
Nat.arsenicum. 

Coopers dip ., 9 1.0 " 1.0 .. n With Arseno-
(per os). phenylg1yc1n. 

It Equines 3 18.0 " 18.0 " .. It 

Natrium Sheep 3 0.05 .. 0.05 •• tt tt , 
Arsenicum. T.B. 

Quinine tI 3 6.0 It 6.0 " .. With atoxy1, 
hydroehor. Neosalvaraan. 
(per os). 

6 3.0 " 3.0 .. Jt With quinine, Atoxy1 tf 

neosalv-arsan. 
Tryparsamide Bo~ines 7 20.0 It 80.0 " t. In some cases 

with B.206. 
.. Equines 1 15.6 II 125.0 tf " -
tt tf 1 10.0 .. 10.0 " Robir.s:n -
tf Bovines 4 20.0 " 40.0 .. .. -.. " 1 10.0 .- 20.0 It tt With potassium 

antimony 
tartrate. 

B.205 Bo""ines 2 10.0 " 10.0 rt D.V.S. With T.B. 

T.l0 n 1 5.4 tf 32.0 ft « -
T.ll .. 2 7.0 ., 14.0 " " 
T.12 ,t 1 7.5 It 52.5 It .. -
T.13 rt 1 6.2 " 25.0 .. " With B.205. 

Equine 1 10.0 " 30.0 .. " It Nagano 1 
T.la .. 10.0 It " .. It 

T.19 " 1 5.0 
Bovines 2 3.0 tt 18.2 .. .. It B.8OS 

11.201 
It 1 3.0 " 3.0 .. tt -11.203 

1 3.0 n 9.0 .. " With B.805. 
14.204 tf 

)(.207 .. 3 4.5 .. 7.6 It If 
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Table VII (Contd. ) 

Name of Species No.of Maximal Maximal Control. 
ani- single t.otal led Remark •• 
mala, dose, per ani- by: 

mal, 

B.8OS Bovine. 2 6.6 gmt 20.0 gmt D.V.S. With M.201, 
M.204. 

B.802 " 1 6.3 " 37.0 " " .. 
Copper Chloro- " 1 4.7 " 4.7 " It -phyllin. 

" Naganol Equines 3 3.6 14.0 " f. With T .18, 'nl9 ., Bovines 6 10.0 " 30.0 " Robinson -.. Equines 3 10.0 .. 10,0 " tt 

Oxal arsenicum Bovine 1 0.2 tt 0.2 " " 
f It sulphur. 

" 0.5 t. Brilliant " 1 0.5 " 
phosphine .. 
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B. QUI :;··'\LINr~.!. 

Publishea results oy ar~wning, Cohen, Ell ing;wor t.h, and 

Gulbransen (1929) on the trypanocidal properties of' vttrious 

derivatives of anil and styryl quinoline have Sf!own these to be 

capable of producing st~rilization in rabbi ts and mice in:f€:c ted 

with Tryganosoma brucei. lthe derivatives which gave most satis­

fActory results were lfos. 8 and 90. The strain! of I.bruce! used 

were P~owazek'a and ferox. 

The Director of this Institution ar-ranged with Pro:feesor 

Bro\vning that derivative No. 90, which was regarded as bell~ 

slightly more suitable than }4·o. 8. be further tested against 

'1l
• blauqei._infeation of horses and rr:. cougoleIJ!lli infection of bovines 

A supply of' compowld 1;0. 314 was forwarded 1"01" tho PU1"'pose by the 

Medical ReEear,cu'· Council. 'fhis compound is 2 (p-acetylamino­

styryl) -(lifftethylnn1mo-Q.tl.~:Il.~line me tho 8ulphate , am compound 

No. 90 being the corresponding methochloride. 

Large doses of No. 90 (0.02-0.3 Dl!?,m. per Kg. of 'body 

weight) were effective but frequently produoed toxic e~fects in 

the animal injected. Smaller doses (O.004-0.0015 per Kg. of body 

weight) it r-epG&ted several times were effioac ious alJd well 

tolerated. The recommendation thus ::flor No. 90 was that tractional 

doses be given B.t weekly intervals until six or more (loses h~ 

been admint stered .. 

In the rabbits and mice No. ~O ,as given subcutaneously 

in a watery solution. The intravenous method was not utilized on 

account of the possibility of the production of fatal results. 

The subcutaneous injections did not produce any observable irri­

tation of' the subcutaneous tissue. In the humlin subject doses o't 

0.003 gm. per Kg. given intrsmuscularly have been well tolerated. 

Compound No. 314, which was the one received for test, 

has e. solubill ty o:f 3.5 per cent. vol. It wa.s rec<-)mtnended that 

it be given in watery solution in doses similar to those used in 

No. 90 

Digitised by the University of Pretoria, Library Services, 2012



T ,.'Qryc,!)i INFECTION 01;' HORSES. 

Five horses were utilised ~or the purpose of testing 

the effioacy o~ No. 314 in T.bruoe1 infection of horses. No 

oontrol was kept, .. the virulency of the strain of 'r.bruc!! 

used had been well established in previous chemotherapeutical 

tests by the writer. Furthermore. the one horse which did not 

respond to the treatment died o~ tryponosomiasla. The strain 

of-T,bryce1 used was obtained trom a natural case of the disease 

in a donkey, 

The dose o't No. 314, namely, 0.004 gmt per Kg. of body 

weight, was the same, with one exception, for all the cases 

t,.tt4ated. The intervals between administration were, in every 

case, one week. But variations were made in the number of doses 

given and, in an errleavour to overcome the difficulty of irri­

tation to the tissues, variations were also made in the strength 

of the solutions. No attempt was made in this experiment to 

determine whether a dose smaller than that recommended could be 

efficaciously employed, 

The table gives the details in connection with the 

experiment end the charts (XVI~ and XVII) illustrate two cases, 

one t:t sterilization and one a failure, 

Table VIII. 

T.gru,e1. Treatment with No. 3M. 

Equln. Wgt. Inlection Commence- No. ot doses !nter- Remarks 
in date. ment of and dos~e. vals. 

- KB. td-eat.ment. 

gt:\1en in all six doses. The second dose wa3 given intt1avenoual.y 

and produced alarming symptoms. Immediate1y after the injection, 
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the horae dropped to tb& ground with symptoms of marked respira­

tory distress, frequent pulse and muscular tw1tohings. It did 

not recover sufficiently to stand up until a~ter an hour. This 

was the only case when the drug was administered by any other 

route than the subcutaneous. After the treatment had co~~enced, 

T .brucej. was not found in blood smears, and the temperature from 

then remained normal except for a short period~of three days, due 

most likely to dermatitis gangrenosa produced by the injection. 

It is quite likely that sterilization was obtained prior to the 

cessation of treatment, for the complement fixation test was 

alr.ady negative by the 13th day, being doubtful on the 6th day. 

Of the two horses which were given two doses one only 

was sterilized. This one gave a negative complement fixation 

test, neg-at!',. blood smear examination for 10 weeks and normal 

temperatures for smne period. The other ho~se, 19323, for which 

Chart X.VII is submitted. was not sterilized, trypanosomes being 

:round on, the 13th jay and sU"bsequently_ It is of interest to 

note that the latter horse had not previously been in a ~.bruce1 

experiment, whereas horse 18095 was one which had been sterilized 

and re-infected just prio~ to its introduction into this experi­

ment. Ol'le is forced, therefore, to take into consideration the 

possibility o~ the previous infection having some influence on 

the treatment with No. 314. The two remaining horses, 18022 and 

19431,both gave negative complement fixation tests and negative 

smes.rs examina.tions and nOMnal terl1per-atures for eeVf!n and nine 

weeks respectively. Horsa 18022 received for its third dose 

approximately half the other doses. As this horse had not been 1r 

any previous chemotherapeutical tests, it 1s an example o-t 

aterJlization with two and 8 half doses uninfluenced by any 

former treatment. Chart XUI Illustrates the treatment of th:18 

horse. 

There is taus good evidence to claim for No. 314 the 

possibility of bringing about sterilization in ~.brucei infection 
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of horses in a dose o~ 0.004 gm. per Kg. of body weight if more 

than twc doses be given and, in socs casec, although other 

factora might he in~luencing the result, with two doses. 

Consequently it is much to be regretted that such 

excellent results loue oon~ o~ their value by the fact that 

invariably the subcutaneous injection produces severe, often 

alarming, dest.ruction of' tissues below the sit.e of injection. 

In every case there occurred swellings, most of which became 

absceoses, often doep-seated. In some also there was a dermatitis 

which became gangrenous. hn endeavour wa.s n1ade to overcome th18 

disability by varying the concentration, the vehicle and the mode 

of admin:f.stration. The drug thUG 11as given in percentages varying 

from 1 to 3.4, witll andwithout massage during injection and in 

saline, distilled wateI- and 10 per cent. glucose. The injection 

of the solution in small quantities at a number o~ sites resulted 

in only slIght swellings. Also when the drug was given subcutane­

ously in sterile olive oil the swellings were only minor. 

The 3Wcllings consequent on the injection of the dr~ 
h, 

often took two or mote days to become evident. Prior to this the 
) 

site of injection had a higher local temperature and a fairly 

well delinea.ted slightly ra,ised area. 

The t"ollowing experiment was devised to determine first­

ly whether doses smaller than .004 gm. pel- K.g. of body weight 

would produce toxic symptoms when administer~a intravenously and 

secondly, whether such smaller doses would prove to be etficaciou8 

Ih= horse used in this expe:riment was 18095, which had 

previously in these experiments been sterilized by two full doses, 

the last of which was administered on -;he 19th September 193·'). 

Infection was produced in this horse MY the inoculation o~ 50 c.c. 

blood of th~r,brycei reservoir horse 17989. The parasites were 

found in blood smears and the temperature curve shoNed the exacer­

bations and remissions found in T.brucei infection of the horse. 

This reaction to the inJection o-r T .bruce! incidentally proved the 

sterility of horse 18096 and ~s additional proof of the efficacy 
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o~'the treatment to which this animal had previously been 

submitted. The dose decided on for treatment or thla horse in 

this exper:J.ment was half that previously used. Calculated on the 

live body weight on the b~Ais ot .002~. per Kg., it amounted to 

.7 f5M. and was administered intrRvenously at weekly 1nte-rvals for 

:rIve weeks. N'o signs o-r intoxication were observed. As a resu1t 

of this course of treatment sterilization was obtained. The 

proof of this was the negative smear eX8mi~ation ~or a period of 

27 days after the lR,at dose, the absence of' temperaturee 

suggestive of Lbryce1 intection and its reaction when injected 

28 d~y8 after the lest dose, wi th the same strain of the parasi te 

obtained f~om hO~ge 17989. Chart XVIII of the red preoipitate o~ 

this horse illustrates the changes of the anaemia during and 

after the treatment, and also after the re-1nfection, additional 

indications of the effieacy of the drug. 

On account of the success obtained in the treatment in 

the pr"yiOU8 experiment it wes decided to introd.uce a further 

horse for the purpose o~ determining wllfa.ther e dose of .002 gm. 

per Kg. of'" live body weight would produce, when given 1ntravenou.~ 

ly on ~ive con8~eutive days, toxic symptoms or not and whether 

such n course would produce sterilization. Thus horse 20342. 

which hAd been infected by t,he 9ubcutaneOU9 :f.njection of 100 c .c. 

0", blood o:r horAe 18095 was submitted :ror :rive days to the daily 

intr8.vp.nous injection of' .04.12 grn. per Kg. No toxic ettfects other 

than a slight l.lneasine~e ''fere noticed. Subsequent to treatment 

~iome slight elev3t1ons 01' temperatures' appeared, but these did net 

resemble those o~ a T.brueei inttection. Smear examination waa 

negative for 8 weeks. The complement fixation ~st was negative. 

Sub-inoculation of a large quantity or blood of horse 20342 into 

a susceptible horsE' geve temperat1.lres somewhat resembling those 

o-r a T.brucei in:feetion, but no trYP8l'loeomea were found during 10 

we~k9 daily examination. The sterility of horse 20342 was turthe~ 

more dpmon8trat~d by its reaction to the injection o~ T.brucei 

in:rected blood. 
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Compound No. 90 had been tested out on mice infected 

with T.congolense. No therapeutic action was detected. 

To test compound No. 314 two bovines were used, a third 

being kept, 8S a control. The drug was gi"en 8.1, the same rate B8 

in the horses, namely 0.004 gmt per Kg. of body weight. The 

inJectiona were carried out on the left side of the neck, the 

subcutaneous route being employed. The solution was a 1 per cent. 

one in distilled water. 

The two bovines, 3637 and 3684, showed no apparent 

response to the injections. The temperature curves were not 

influenced, the temptmtures rema1ning high, and T .congolens8 were 

in both cases found in smears made 24 hours after the administra­

tion. On the 3rd day they were recorded as trequent. 

In both the injected animals swellings occurred 

commencing at the site of inJection and passing backwards to the 

posterior abdominal region and acro8s to the opposite aide. These 

swelling. perSisted for some weeks but no sloughing took place. 

The bovines were not given a second injection. 

S~yryl-qulnolln. No. 314 thua is an et~1cient aterili­

zing drug tor use in T.brucel In~.ctlon of horses. It was first 

shown that the dose tor this purpose wae 0.004 gm. per Kg. of 

body weight and that more than two doses at intervals of one week 

should be used. Later it was shown that halt the above dose, if 

five doses be given, was efficacious and furthermore, that thie 

half dose could be given intravenously without the production of 

aymptoms of intoxication whereas the intravenous injection ot a 

tull dose did produce alarming symptoms. The half dose was 

eqqal~ e~1cacioua whether given at week~ intervals or on 

conaeaut1ve days. The administration ot the drug 8ubcutaneously 

cannot be recommended for i* both equines and bovines it produced 

marked irrl tatton and destruction o't the tissues. In I.J.congolense 

In~ection ot bovines it had apparent~ no therapeutic action. 
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