produced by the subcutaneous injection of blood of & ha se
infected with T,brucei. The shortest period of incubation in
these dogs was, when judged from the first appearance of the
parasite in blood smears, seven days and from first elevation of
temperature sixteen days. If further sub-inoculation had been
carried out possibly shorter periods would have been obtained,
for the strain of T.brucei had been maintained in horses for

two and a half years. The trypanosomes were in most cases
difficult to find in the blood smears. The course compared with
Iscongolense infection in the same animal was long and even thougl
death resulted ultimetely in all the c ases there was not the same
acuteness associated with the infection as with that of
T.congolengse, Other than the £ ever symptoms there were no
symptoms of note. The absence of oedema and of eye-lesions as
compared with the definite development of these in T,congolense
infection is of interest.

(114) Symptomatolozy in sheep., Hf all the trypanoso-
miases observed I,brucei infeetion of sheep gave the most meagre
symptoms. Other than mild fever symptoms, no sbnormelity was
determined. The temperatures at the commencement of the
infection are somewhat irregular but they soon settle down to a
comparatively non-oscillating type. The parasites were extremely
difficult to find in the blood smears, As an illustration of the
difficulty of diagnosing the infection by this means may be
instanced the blood smear examination of three sheep the first,
gsecond and third generation of the trypanosome aft.ér leaving the
reservoir, a horse, In the first generation one trypanosome was
found in 22 blood smear examinations,and in the second and third
no trypanosomes were found in 60 e xaminations, The complement
fixation test was positive, In addition gland sme ars were
examined with negative results., There are no indications of
anaemia when judged from the determination of red cell precipit.ate?
Chart XIII givee the determinations in a sheep infected with
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T.brucei and in one infected with T,congolense. In another sheep
the red cell precipitate showed practically no variation during
the period of observation which extended from the 24th June to
28th August 1932,
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(0 SYMTOMATOLOGY O T.vivax INFECTIN,

Symtomatology in buvines. 7This infection was produced
in all cases except one by the injcetion of the blood of an
infected bovine, As these carriers of the infection had st some
previous time been infected with Piroplasms bigeminum and, or,
Anaplasma marginale the T,vivax infection was complicated with
these disesses., Consequently the temperature curve did not give
& true index of the f,vivax infection. In the exception noted
ahove the T.vivax was tramsmitted to & bovine by the bite of a
tsetse fly. I‘his temperature curve on Chart VIII is thus the
only true curve of T,vivex infection available. The tempsratures
subsequent to the initiasl stage do not show marked exacerbations
and remissions, Constitutional disturbeances are not conspicuous.
There iz at first some inappetence and a lose of condit ion, the
latter of which might not be fully recovered for a few months,
During this period of bad condition the coat is dry end poor in
appearance, The sunerficial lymphatic glands =are enlarged. The
parasites are difficult to “ind i{n the blood smears. In one
case, bovine 2727, the animal was not treated and regular examina.
tion of bdoth blood nnd gland smears was carried out over a
period of 44 weeks. During the 33rd week T,vivax was found in a
gland smear, but no trypanocsomes were found either in blood and
gland smears for 15 weeks before and 1l weeks after this finding,
revresentingnin all an examination of 103 smears. [,vivax infectia
in bovines under the conditions prevailing at Onderatepoort thus
is a diseame which does not produce effects of any great
severity, The majority of snimals recover, i.e, they regain their
normal condition and appearsnce without the institution of
treatment, The possibility of a apontaneous sterilization must
also be considered, As an example of this may be instanced the
case of bovine 2611, Thias bovine was infected by the injection
of the blnod of an infected bovine on 14th July 1928, 1,vivax
was found in stained smears on the 8th day after infection., The
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last finding of T,vivax was in a smear made on the 9th December
1928, It is quite possible that a more frequent examination of
smears would have resulted in the finding of T,vivax at a later
date than this, On the 4th July 1929 the animal was splenectomised.
The smear examination was more intensive shortly before and for some
years after the aplenectomy nearly 900 blood and gland smears being
examined, but no trypanosomes were found, ' Furthermore, inoculations
of blood of bovine 2611 into three susceptible bovines were carried
out with negative results in August 1929, April 1930 and May 1931,
(I wish to thank the Director for permission to quote this

example from his experiments).
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The diagnosis of the trypanosomiases dezlt with was,
in the majority of cases, most conveniently arrived at by the
zxamination of stained smears made from bloort or gland tissue.
in some cases more epecially during the course of exnerimental
chemotherapeusis the use of this method did not suffice for
it orften happened that smear examination did not .determine the
presente of the paragites., In such circumstances other methods
had to be utllised.

Before dealing with the various methods employed
for arriving at the diagnosis the following comparisons made
between [, con-olense and I, vivex 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 compagﬁ}cn of the relative frequency
of the trypanosomes in blood and gland smears in [; consolense
and T, vivex infections of bovines counts of a large number
of trypanosomes were made. In the cage of blood smears the
number of trynahosomes in S0 field and in the case of gland
smears the number in 25 fields were made with the exception
which ig noted, of a case where un estimate was arrived at on
account of the large number of trypanosomes present, It
is realized that the figures do not represent a high desree
of accucacy on account of the varving thickness of the smears
from day tc day, but as the eounts were made over a large
number of fields the ultimate results do give a falr indicatim
of the relative frequency of the two snecies in gland and
blootl smears. The smears were all made by the same assistunt,
A cyoher representg a negative examination after a prolonged
search, Tables III end IV summarize the results obtained

before the institution of tredment.
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IABLE III.

I _toncolenge - Smear rxanination,

F—’ Blood _mears Gland Smears Highest
Bovine, _ — .%oggg ing
go;ﬁf I“»&Ond?“ EKOQOF E"EOOQF ROQOTKOOOF 5:"000? No.o s

Fields ty¥pee.+smears esmears flds t¥ses +ameam  -gnears Hood Gland

TRYPS TRYPS figds fieX]

2634 860 1,730 18 0 450 31 6 12 414 11
2639 350 779 7 ¢ 176 14 3 4 216 o
2702 8560 HE8 17 O 425 . 8 7 10 78 2
2708 },060 1,326 21 O &25 1?7 S 12 221 7
2714 3,75C 3,241 68 7 1,500 38 22 38 542 8
T0.al6,000 7,634 131 7 3,076 108 47 76 542 11

Sigcugsion:

The above figures demonstrate clearly that the
diapmosis of [, concolence infection should be hased on blood
smear and not gland smear examin:ztion, for in the case of
blood asmear examination one trypanosome is found on an average
in slightly less than one field whereas in case of gland
gmears 1 trypanosome is found osnly after examination of
approximately 28 fields, iurthermore, the propertion of
positive smears tc negative smears in the exunination of bloed
swears ig approximnately 1¢ to 1, shere-ea in examination of
gland smears it is asbout 1 to l.6. Jeverul high counts were
obtained in examination of some blood smezrs, but in case of

the glend smears, the counts were always low,

o,
f

Blood .umearsg. 3land Smears Highest

Bovine _
' ToTof Tovof Jo.of  Tosof T0.0F Ho.of No.,OF KO.of 50 Eé
Fields Tryps.+smears ~smears. Filelds Trycs. +Smears -smears blood Glanmd

—~— idelds fields
2715 500 3 5 S5 250 60 7 3 1l 19
2727 1,050 12 3 10 50C 139 16 4 6 39
2743 800 1 1l 15 375 111 10 5 1l 7
2765 40C 4 3 5 20C 8552 7 1l 2 436
2766 800 12 5 13 450 155 13 5 8 46
Total 3,65C 34 17 56 1,776 1,007 &3 18 8 436

[——
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In the blood arear series it is geem that it {s
necessary to examine approximately 107 fields to detect one
‘rypenosome, whereas the examination of not quite two fields
‘'n the case of dand smears, is necessary for this purpose.
Also there were, in the blood smear series, 56 negative smear
examinations in every 73 examined, wnile in the case of the
gland amear examination ouly 18 were negutive of a total of
71. A remarkably high count of 436 trypanosomes in 25 filelds
was obtained {n & gland smear, The highest obtained in a
blood smear was only 8 trypanosomes in 60 fields.

+7hen a relapse occurred after treatment in T,
conzolense infection, trypanosomes, ~ere always more numerous
in the blood smears tha: in the gland smears. Table V gives |
the detsils in comnection w#ith the examination of bovine
2634 in which animal trestment did not bring about sterili-

zation,
Tabl .

I, _congolenge -~ Jmear examinstion dur’ng
and after treatment,

Blood Jomear. Gland ICmear. Highest
» n.
No;ot} NOCJ R} 4 ~Noe.of NOQR‘A Ho.f)r EOOO? EOQOf O
fields Tryps. + omars e-smeas ilelds {ryps. +smears -smears tf:iood Gland
v field fields
1,300 4,858 26 0 625 32 8 17 2,425° 12

Xthis figure was calculated from a count over 20 fields.

In this bovine the only one in which a count was
continued for any length of time, the disparity previously
noted batween blood and gland smesr examination &+ still more
marked, Nearly four trypanosomes were found per fleld of
the blood smea®, whereas it was necessary to examine on an
average nearly 20 fields to find one trypanosome in the gland
smears, The highest count of trypanosomes found in 50 fields
of a blood smear was over 2,400. In the gland smear xade
at the same time a careful search fajiled to reveal a single
trypanosome,

From the foregoing it may be concluded that in
L congolengse infection of bovines the smear diagnosie

Digitised by the University of Pretoria, Library Services, 2012



is centered on blood smear examination whereaz in [, vivax
infection it is centered on gland smear examination, the glan
and blocd smear examination being, respectively, of little
practical assietance. Lontgomery and XKinghorn' (19C8) make
mention of gland puncture as a meanz of detecting the parasit
regarding it as secondary in importance to the examination of
blcod smeers, They were dealing with J, ccuiolense and their
results, consequently, are underataﬁ?ble. Datton and Todd
(1¢47) also used the gland puncture method in the Congo. They
regarded as a most successful method of diagnosis. Jith
gland examination they cbtained 28 nositives cut of thirty
cuges whereag the blood exaninations cave them cnly 13, Thers
is little doubt that many of these cases must have been due tc
{a xlvax. Hecently du Toit (192¢) has recommsnded the
examin:tion of stained gland smears as the netnod of choice in
the diaenoeis of L, vivax infection of hovines. The resultas
obtained by the writer and shewn in Table IV support his
contention in a striking manner.

g0 difficult iz the Alagnosie st times in the
trynanosomiages especially after the animal has been tresated
that the deductions mude after testing drugs might be
entirely wrong unless creat care he exerci{sed. The smear
exeaminutions particularly are apt to lead one into errors
and it would be advisable to regard only positive smears asg
giving full value, In nstursl cases similar prec:utions in
c¢onnection with the value of negstive smears should be taken
f~r under specially favourable conditions of food and housing
thz parasites may be extremely rere., Hven in 2 virulent
infection of [, brucei of horses it often happens that blood
srear examination gives neg:tive results, although the case
is obviously vassing to a fatal issue. Tlhese precautions are
particularly necessary when dealing with _, brucei. It
therefore became necessary to deviase other methods of diagnosﬁ
or what was even of greater importance of determining

sterilization of an unimal after treatment, The following
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methods thus even though in some cases of no practical

use in other than experimental work proved of assistance and

worth for the purpose.

(1) 8lood smear and gland s:ear examin:tion in stained
and wet smears. [hese are the sbsolute and direct methods
Br diagnosis. as already mentioned value in most cages
should only be placed on a positive result or on a
negative result when cupported by an examination over a
long period and by a temnerature curve not indicative of
a trypasnosome infection.

(2) The subinoculation of blood into lahoratory
animals +p—demestice—animels is unsatisgfacteory on account
of the difficulty even in the most favourable cases of
obtaining the infection in the small animals. The time
infection may take to evince itself in these animals is
an additionsl objection. The sub-ihoculation cf blood
from onde species into the same species has always proved
gatisfactory and 1t probably the method of choice.
ihe cost of this method, however, 1s a definite objection
snd it was not employed in every case.

(3) serological tests. The complement fixation test was
of some service. It was utilized in I, brucei infection
of horses and I, congolense infection of hovines. In the
former as antigen [, equiperdum proved to e fuirly
satigfactory but to obtain the best results it zas
necessary to orepare T, brucei antiren, In the latter
considerable difficulties were met with in the preparation
of a sultable T, _concolenge antigen,

Yobinson (1931) has recently reported on these tests.

(4) The method of determining whether trypanoscmes
were present or not which was of greatest use in these
experiments was by means of reeinfection with the same
strain., This method was utilized in a number of different
animals which had been or were infected with [.,congolense
and 7, brucel and in most cases gave clear, readable

regults, This method was narticularly useful in those
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animels which, as a result cf trest-ent, attained a

high atste of premunition. In suck cases the arear
examinstions were of'ten negative over & pericd of months,
the animsl wag In good condition snd health and blood
examinationa showed no anaemia yet onz had 1litile doudt
that the animel still Kaboured trypsnosomes. Hovine 270%
csn be cited as a 7004 example of this type. uring

& period of eleven weeks off blocd amesr examinction cartied
sut three times weekly, . olense was only found on
four occaeions, on three of these occasions only one being
found after prolonged S5€aTrCi.

ihis method of re-~Infection {s naturally only of
aggistance under conditions of experimentation where it is
degired to dJetermine the efTectiveness cf treatment without
the necezaity of carrying out the laborious procese of smear
examination cver a long neriod.

A digedvantage of this method {s thst it is
necegsary to vrermit a certuin pericvd of timete elapge after
the completion of the treaiment to aenahlLe the Lovines to get
rid of the resistance to re-infection which iz always nresgent

in 1, concolense infections of hovines after recovery rom

the Aisease. A bovine which has heen asterilized by trestnent
reacts in one of two ways. Either it reacts as if it were &
bovine #hich had not had an attack of the disease praviously,
fe2. ufter a ghort incubation period trypanosowmes hecome
numerous, thers is a thermal reaction and ansexie develops, or
it dropa dirﬁctly into a atate of premunition. dhether it
reacts &3 in the first o$ second case depends entirely on the
period cof time that i3 nermitted to elapse after sterilization.
The ariter is not at present in a pesition to state Zefinitely
the length of the period of time neceasary to bring the
reaction under the first mentioned heading, hut it ile certainly
less than 152 days and more thun 52 days. Charts XIV and <V
are introduced to illustrete this point, “he method of re=-

infection zs 2 test for sterility is represented in Table VI,
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T48LE VI,
for . rmination of terility.

Jays af X
bovine. ¥y8 after Inoculation.
4 5 6 7 € 10 11 12 13 14 15 17 18 1¢ 20 21 21
%303 aterile - - - . i;-+ 1+ 4+ 5+ 34 34 34 B4 34 24 24 1s 2
- - - - - ¥
= g:ea??ed S 1+ 2+ 1le 1+
guer e - - - - - - - 2* 2-5 - - - - - - - -
714 ‘ n - - - - - - - - - 3' - - 14, - - - -
634 Fremune - o - - -~ 24 14 3+ 2¢ = - 14 24 24 = 1+ 1+
468 " b - - - - - - - - - - 14 - - - -~ -
;ﬁg : 8+ = - = 14 14 2+ 3¢ 242+ @ = = e 3424 =
! non-ine
fected = « = le 24 44 24 24 4 24 24 3+ 1é 24 T4 e 2+
3525 " - =  2¢ 24 34 14 24 44 2+ 1+ 24 34 3+ L4 3
3624 Kewly in- iy . 14 vt ok s
fected 4+ U4 = 14 34 24 24 3+ 34 24 2¢ 14 2+ 44 44 34 44
416 chronic - 2+ 3+ = - - - - 8 1¢ 24 = - - ® ® =
4627 Control 1+ 2+ e 4¢ 44 34 4dé 44 24 34 2+ 24 3+ 34 3+ 2¢ U

irypanosomes absent (=), very rare (1-), rare (2-), freguent (3=),
very frequent (4=-)

the two bovines 2702 and 2639 had been proved to be
sterile by negative blood smear examinations over periods of
18 and 17 weeks respectively, and by sub-inocculating 10C c.c.
blood from each into two bovines. These four bovines them in
turn were submitted to blood smear examinations and clinical
observations for 13 weeke, in addition to the test now under
discussion, with negative results,

The two bovines 2034 and 2714 classified As "pre-
sumed sterile” are animals which were treated and which, for

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

examinations.
The four "presumed non~-infected" bovines 3508, 3525,

3527 and 3542 are bovines which had been used to test by sube
inoculation the sterdlity of bovines 2639 and 2702 referre’ to

above.
For purposes of comparsion there are also introe-

duced four "premune” bovines 2464m 2468, 2743 and 280¢, one

bovine 3524, recently infected, one chronic case, 416, and one

control 3827.
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3y examination of the table and the charts it will
be seen that the bovines can be classified according to the
occurrence of the trypsnosomes and the thermal reaction into
three groups.

zroup I. This one includes the two "sterile”™ all of the
"oresumed non-infected” and the "conircl”. They sll behaved
as if they were receiving infection for the first time.

sroup I1. In this group are the two "presumed sterile”
and the “premune”. A variation amony these is the very early
aprearance in cne prerune bovine of trypanosomes. The
irregularity in connection with the re-infection of two
"presumed steriles” as compared with the two "steriles" of
Group I is due to their great resistance on account of this
test having been carried out at a comparatively short time
after their sterilization, By this test alone, therefore, it
is not possible to determine sterility unless the bovines
to be tested be retained for a period longer than these were
namely 52 days, before submitting them to the test.

Group II1I. Includes the "newly infected” ani the "chronic
types. In neither of these could any change be detected. In
adidition, bovines of this group showed more freqguent
trypanosomas and sreater irregularity of temperature than
those of Group IB.

Conclugions:

(1) A test for determination of sterility is
described which has proved to be of some assﬁiance when it is
necessary to determine whether a bovine has been sterilized
cr not as the result of treatment.

(2) A necessury essentizl to the proper working of
the test ié that sufficient time be allowed to elapse before
carrying out the test to permit of the disappearance of the
resistance to re-infection which is always present for some
time after sterilization in T.€ongolense infection of bovines.

(8) If such a period iz not allowed, there arises
the difficulty of differentiating between such a resistant

sterile hovine, which after test. may cnly show occasional
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trypanosomes and a strongly premune one #hich, whether

tested or notn will show trypanosomes often only at long
intervals,

In T. congolense infection of dogs a gimilar

resistance was determined. This resistance could be cone
veniently used to produce different lengths of the course
of the disease which resulted in the appearance of
additional symptoums,

In i, brucei infection of horses the method of
determining sterility by re-infection is somewhat more
definite and clear cut than in T, cengrolense infection of
bovines -~ there does not aprear to be a carry over in the
sterile horse of a resistance comparable to that found after
sterilization of a bovine of T, conrolense. Consequently
the test of sterility by re-infection may be carried cut much
earlier in . bruceil infection of horses. .8 expumpley of
this ladek of resistance to reinfection may he quoted the
following:

llorge 1807¢ infected with T, bruceiwas trecated
over & neriod of 14 days. Indications were that the treatment
had produced sterilization, the complement fixation test
being already negative on the 28th day after cessaticn of
treatment and sub-inoculations of 50 c.c. blood into two
horses on the 27th day giving negative results. This horse
1207¢ on the 42nd day after cessation of treatment was
given an inoculation of 560 c.cs infected horse blood., It
reacted ag if it had not previously had T. bruwvel infecti-n
giving an incubation veriod of € days. It would aprear from
the sbove that the period of 42 days could be considerably
reduced, In T, coniolenae infection of bovines the period of
carry over of resistance is apparently creater,

“dthough the appearance of the tecperature in
the trypanomomiases was not utilized for the diarnosis, yet
it was found to be of considerable ussistance as an indicatior

of the presence or absence of the trypsnosores. It was
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definitely of no assistance in th-se cases which were in a
high state of premunition. In such cases it was yuite
common to deter:tine by smear examination and subinoculstion

the presence of parasites in the ahsence of abnormalities

of temperature,

Digitised by the University of Pretoria, Library Services, 2012



CHAPTIR VI,

CHEVOTHIRAPY - QENERAL NEMARKS.

Since David Livingstone (1858) first suggested, the use
of arsenic in the treatment of trypenosomiases numerous drugs have
been t. eated for this purpose. It is not proposed to deal here in
detail with tne various drugs used in the treatment of trypanoso-
miases throughout Africe in man and animels but rather torestriot
the r eferences to druve used on domgstic animals in the Union of
South Africa.

in the forefront appecared the arsenicals, Later vearious
dyes were given extenasive trials, In both the arsenicals and the
dyes it was found that the results obtained in the treatmentof
trypanogsomiases of mice, rats and other lsboratory eanimals were
often vary promising but that these drugs when submitted to t rial
on the demestic animals did not fulfil their promise,

The chemotherapy 2f the trypanosomiases is considered
from two points of view. The first, the ideal in most circumstances,
is to produce hy treatment s complete eterilization 2¢€ the animal
hody of all trypsnosoma28: the second ig the control of the trypano-
somes in the snimal body to auech an exXtent, by the use of
appropricte druge, that; even though the trvpanosomes continue to
live in the tissues, the animal ltself does notend will not e ven
under unfavouravle conrditions show sny detrimentale ffects of this
persistence of infection, The subsidiary points to be considered in
the selection and use of a drug are the ease and facility of
administration and the absence of any merked direct detrimental
effect on the animal's tissues, Heny drugs, if aiministered in
effective doses, destroy the trypanosomes but produce at the same
time tissue destruction or toxie results of such a nature that
their use cannot be persisted in.

It {s proposed now to consider under various headings
the drugs, which have been utilised in the treatment of trypenoe

somes of the domestic animals in the Union.
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A. DRUGS OTHER THAN ANTIMONIALS AND QUINO .

It was decided to introduce this section for the purpose
of providing as ceomplete a history as possible of the chemotherany
in the Union, ¥%¥ith one exceptionfgglthe drugs mentioned has been
of any practical use, being discarded after trials for some
reason or other chlefly on account of Inefficacy. This section,
howaver, serves not only as m historical record but alsd as an
indication ¢f the lorge number of drugs utllised amd the large
amount of work that was undertaken for the purpose of obtaining
efficient methode of combating the trypanosomiases,

These drugs are, for convenience, grouped in Table VII.
An endeavour hss been made in this table to allocate =28 accurately
a8 noeeible the investigators who were concerned with the work.

I wigh toa ckrowlcdre here my indebtelness 10 tho=e of my
collragues who geve me permission to utilise their unpublished
resnlts,

Some of the earliest experimentel investigations on the
chemotherapy of trypancsomiases i{n the Union were carried out by
Andrews (19212) in 1911 who continued the work commenced by Sieber
in 1910, The following drugs or cormbinationes of themwere used by

these workers in I,congoslenze infection of equines, bovines and

sheeps potassium mmtimony tartrate, novoflavin, arsenophenylglyein,
salvarsan, quinine, trypan blue, sodiumarsenite and atoxyl.

Curson (1928) a few years later tested out the action of
a large number of drugs. In addition to hia very thorough tests of
potassium antimony tartrate to whichr aeference will ve made later
in this thesis, he mawve trials to the following, 2rsenious oxide,
sodium arsenite, atoxyl, neosslvarsan, hydroxy-amino-phenylarsenate
of sodiumj salicylarsenate of mercuryp trisulphide of arsenicj
triple peptonate of lodine, arsenic and mercury; colloidal silver;
quinine sulphate; ethylhydrocupreine; trypan bluej potassium
citrate.

The r_eference "D,V.S." in Table VIIZ indicates that the

work was carried out unier the eupervision of the Director o
Veterinary Services, the neme of the actual investigator, if any,

being unknown.

Digitised by the University of Pretoria, Library Services, 2012



TABLE VIJI.
Dru~s other than Antimonials and guinolines,

Name of

Speciez No.of Maximal Maximal Control-
drug ani- single total led Remarks,
mals dose pei eni- Dby:
mal,
Arsen:phenyl Sheep 60 2.9 gm. 5.9 gme D.V.S. I? gome ceses
Novoflavin etc

" Bovines 2 22,0 ¢ 22,0 v " -

" Equines 16 22,0 * 32,6 " " In some cases
Naganol Equines 7 8.0 " 35,3 " " with Novoflavk
5 partséwith of mixture of mixture Graf Coopers Dip,
Sbh 212,
narts) «

" Bovines 2 4,5 gm, 0f63.0 gm.of D.,V.S. -

mixture., mixture.

" Sheep and 6 2,0 gm.of 11,0 gm,of Graf In some cases

goats, mixture., mixture with Stibosan.,
Novoflavin  Sheep 20 0,6 gm. 1.3 gm. D, V.S, In some cases
with Neosalvar
san Arsenophe~
nylglycin,

" Equines 9 3.3 " 3.3 " " I? some cases
with Arseno-
phenylglycin,

She 13 1.4 " l.4 " " "
Neosalvarsan ep ) Novoflavin etc

" Equines 3 10,0 " 10,0 " " -

" " 1 3.0 % 6.0 ¥ Robirson -

n Bovines 3 2,0 " 4,0 " " -

" " 1 2,0 " 4,0 ¥ o With potassium
antimony tar-
trate.

Trypan blue Sheep 18 1.1 " 1.5 " D.V.8. gitgvégggggg
) ]
Neosalvarsan,
N ° nicum.
Coopers dip " 9 1.0 " 1,0 ¥ " wgthazﬁgeng-
h cin,
(per 98). L uines 3 18.0 "  18.0 " " pheny By
Natrium S%eep 3 0:05 " 0,05 " " " ’
Arsenicum, T.B.
Quinine " 3 6,0 " 6.0 * i gith §t°xY1,
Tt - -
Tryparsamide Bovines 7 20,0 80,0 * " igtﬁogezggsea
" l 1.6 " 126,0 " " -
" Equ%nea 1 1:0.0 * 10,0 " Roginan -
" O.o " -

: Bav%nes § ig:g " go.o " " with potassium
antimony
tartrate.,

B .205 Bovines 2 10,0 " 10,0 "  D.V,S. With T.B.
T,10 " 1 6.4 " 32.0 " " -

T.11 " 2 7.0 " 14.0 *® " -

T.12 . 1 7.5 0t . With B.206
T.13 " 1 6.2 " 25,0 . .
T.18 Equ%ne 1 100(0) : ggog : : : Naggnol
T.19 1 5.0 laa " " "  B.80B
M.201 Bovines 2 g.g . 8.0 N ) >

; " * .

M908 " 1 30 n 9.0 * " with B,805.
Al [ ] -
' M,207 " 3 4,5 " 746
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Table VII (Contd,)

Name of Species No.,of Meximal Maximal Control,
ani- single total led Remarks.
mals, dose, per ani~ byt
mal,
B,.805 Bovines 2 6.6 gm. 20,0 gm. D,V,S. zn&u.zol,
«204,
B,.802 " 1l 6.3 " 37,0 " w -
Copper Chloro- " 1 4.7 " 4,7 " " -
phyllin.
Naganol EQuines 3 3.6 * 14,0 * " with T.18, TI9
" Bovines § 10.0 * 30,0 " Robinson -
" Equines 3 10,0 * 10,0 " " -
Oxal arsenicum Bovine 1l 0.2 " 0.2 " " -
+ " ‘u1phurc
Brilliant n 1 0.6 0.5 " b -
phosphin,
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B, QUL “LINI'S.

Publishea results oy Browning, Cohen, Ellingworih, and
Gulbransen (1928) on the trypanocidal properties of verious
derivatives of anil and styryl quinoline have shown these to be
capable of producing sterilization in rabbits and mice infected

with Trypanosoma brucei. The derivatives which gave most satis-

factory results were Nos. 8 and 90. The strainsof T.brucei used
were Prowazek's and ferox.

The Director of thie Institution arranged with Professor
Browning that derivative No. 90, which was regarded as being
slightly more suitable than No. 8, be further tesied against

T.brucei infection of horses and T.congolense infection of bovines

A supply of compound No. 314 was forwarded for the purpose by the
Medical Research Council. This compound is 2 (peacetylamino=
styryl) -dimethylanimoeguineline methosulphate, amd compound

No. 90 being the corresvonding meihochloride,

Large doses of No., 90 (0,02-0.3 mum. per Kg. of body
weight) were effective but frequently produced toxic effects in
the animal injeccted. Smaller doses (0.004-0,0075 per Kg. of body
weight) if repeated zeveral timea were efficacious and well
tolerated., 7The recomnendation thus for No, 30 was that fractional
doses be given st weekly intervals until six or more doses had
been administered,

In the rahbbits and mice No. 90 Sas 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 irrie
tation of the subcutaneous tissue. In the human subjeect doses of
0,002 gm. per Kg. given intremuscularly heve been well tolerated,

Compound No. 314, which was the one received for test,
has & gsolubility of 3.5 per cent, vol, It was recommended that
it be given in watery solution in doses similar to those used in

Nos 90
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I brucei INFECTION OF HORSES,

Five horses were utilised for the purpose of testing
the efficacy of No, 314 in T,brucei infection of horses. No
control was kept, wa the virulency of the strain of I,brucei
used had been well established in previous chemotherapeutical
tests by the writer. PFurthermore, the one horse which did not
reapond to the treatment died of trypanosomiasis., The strain
of -T,brucel used was obtained from a naturai cagse of the disease
in a donkey.,

The dose of No, 314, namely, 0,004 gm., per Kg. of body
weight, was the same, with'one exception, for all the cases
treated, The intervals between administration were, in every
cage, one wcek, DBut variations were made in the number of doses
given and, in an endeavour to overcome the difficulty of irri-
tation to the tissues, variations were also made in the strength
of the solutions., No attenpt 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 and the charts (XVIZ and XVII) illustrate two cases,
one a sterilization and one a fallure,

Table VIII.
T.brueei. Trestment with No, 314.
Equing.igt.Tﬁ?ection‘aﬁﬁmeneoo No. of doses inter-  Remarks

date. ment of and dosage, vals,
K& o treatment, -
18095 342 5/9/30 12/9/30 2 doses of 1 week Sterilization
1.4 e
1932¢ 454 5/9/30 12/9/30 2 doses of " Died 5/11/30,
1.8 gme. Tryp. seen,
18022 363 5/9/30 27/9/30 2 doses of " Sterilization
l.5 gme and
1 dose of
0.8 gm.
19481 374 5/9/39 12/9/30 i goses of " "
0 EMe
17990 423 9/12/30 15/8/30 & doses of " d
' 1.6 gme.

Discussion.- Horse 17990, the first one treated, was
given in all six doses. The second dose was given intpavenously

and produced alarming symplorne. Immediately after the injection,
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the horse dropped to the ground with symptoms of marked respira-
tory distress, frequent pulse and muscular twitchings, It dia
not recover sufficiently to stand up until after an hour, This
was the only case when the drug was administered by any other
route than the subcutanecus, After the treatment had commenced,
T.brucei was not found in blood smears, and the temperature from
then remaired 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
alréady 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, negatlive blood smear examination for 10 weeks snd normal
temperatures for same period, The other horse, 19323, for which
Chart XVII is submitted, was not sterilized, trypanosomes being
found on the 13th day and subsequently. It is of interest to
note that the latter horse had not previously been in a T,brucei
experiment, whereas horse 180956 was one which had been sterilized
and re-infected just prior to its introduction into this experi-
ment. One is forced, therefore, to take into consideration the
possibility of the previous infection having some influence on
the treatment with No, 314. The two remaining horses, 18022 and
19431,both gave negative complement fixatlion tests and negative
smeers examinations and normal temperatures for seven end nine
weeke respectively. Horse 18022 received for ita third dose
approximately half the other doses., As this horse had not been 1ir
any previous chemotherapeutical tests,‘it is an example of
sterilization with two and a half doses uninfluenced by any
former treatment. Chart X¥I illustrates the treatment of this
horse.
There isthus good evidence to claim for No. 314 the

possibility of bringing about sterilization in I.brucei infection
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of horses in a dose of 0,004 gm. per Kg. of body weight 4if more
than twc doses be given and, in some cases, although other
factors might be influencing the result, with two doses,

Consequently 1t is much to be regretted that such
excellent results lose some of their value by the fact that
invariably the subcutaneous injection produces severe, often
alarming, destruction of tissues below the site of injection,

In every case there occurred swellings, most of which became
abscesses, often decp~-seated. In some also there was a dermatitis
which became gangrenous. 4An endeavour was made to overcome this
disability by varying the concentration, the vehicle and the mode
of administration. The drug thus was given in percentages varying
from 1 to 344, with andwithout massage during injection and in
saline, distilled water and 10 per cent. glucose. The injection
of the solution in small quantities et & number of sites resulted
in only slight swellingse. Also when the drug was given subcutane-
ously in sterile olive o0il the swellings were only minor.

The awellings consequent on the injection of the drug
often took two or moﬁe gays to become evident. Prior to this the
site of injection had a higher local temperature and a fairly
well delineated slightly raised uarea.

The following experiment was devised to determine first-
ly whether doses smaller than .004 gm. per Kg. of body weight
would produce toxic symptoms when administered intravenously amnd
secondly, whether such snmaller doses would prove to be efficacious

The horse used in this experiment was 13096, which had
previously in these experiments been sterilized by two full doses,
the last of which was administered on the 19th September 1939,
Infection was produced in this horse By the inoculation of §0 c.c.
blood of the I,brucei reservolr horse 17939, The parasites were
found in blood smears and the temperature curve shoved the exacer-
bations and reinissions found in I.brucei infection of the horse,
This reaction to the injection of I.brucel incidentally proved the
sterility of horse 18096 and was additional proof of the efficacy
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of the treatment to which this animal had previously been
submitted. The dose decided on for treatment of this horse in
this experiment was half that previously used. Calculated on the
live hody weight on the basis of ,002gn. per Kg., it amounted to
«7 gm. and was administered intravenously at weekly intervals for
five weeks., No signs of intoxication were observed. As a result
of this course of treatment sterilization was obtained. The
proof of this was the negative smear examination for a period of
27 days after the lsst dose, the absence of temperatures
suggestive of 1.brucei infection snd its reaction when injected
28 days after the lest dose, with the same strain of the parasi te
obtained from horse 17989, Chart XVIII of the red precipitate of
this horse illustrates the changes of the anaemia during and
after the treatiment, and also after the re-infection, additional
indications of the efficacy of the drug.

On account of the success obtained in the treatment in
the previous experiment it wes decided to introduce a further
horse for the purpose of determining whether s dose of ,002 gm.
per Kg. of live body weight would produce, when given intravenous.
ly on five consecutive days, toxic symptoms or not and whether
such a course would produce sterilization. Thus horse 20342,
which had been infected by the subcutaneous injection of 100 c.c,.
of blood of horse 13095 was submltted for five days to the daily
intravenous injection of ,002 gm., per Kg. No toxic effects other
than a slight uneasiness were noticed. Subsequent to treatment
some slight elevations of temperatures appeared, but these did nog
resemhble thoae of a T.brucei! infection, OSmecar examination was
negative for 8 weeks, The complement fixation test was negative,
Subeinoculation of a large quantity of blood of horse 20342 into
a susceptible horage gave temperatures somewhat resembling those
of a T,brucei infection, but no trypanosomes were found during 10
weeks daily examination. The sterility of horse 20342 was further
more demonstrated by its reaction to the injection of T.brucei

infected 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 as a control., The drug was given st the same rate ss
in the horses, namely 0,004 gm. per Kg. of body weight, The
injections 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 tempemtures remaining high, and T.congolense were
in both cases found in smears made 24 hours after the administra-
tion. On the 3rd day they were recorded as frequent.

In both the injected animals swellings occurred
commencing at the site of injection and passing backwards to the
poaterior abdominal region and across to the opposite side. These
swellings persisted for some weeks but no sloughing took place.

The bovines were not given a second injection,

Styryle-quinoline No., 314 thus is an efficient sterili.
zing drug for use in T.brucei infection of horses. It was first
shown that the dose for this purpose was 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 half the above dose, if
five doses be given, was efficacious and furthermore, that this
half dose could be given intravenously without the production of
saymptoms of intoxication whereas the intravenous injection of a
full dose did produce alarming symptoms. The half dose was
egually efficacious whether given at weekly intervals or on
consecutive days, The administration of the drug subcutaneously
cannot be recommended for ih both equines and bovines it produced
marked irritation and destruction of the tissues. In T,congolensge

infection of bovines it had apparently no therapeutic action.
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