féllow that the administration of a similar dose at longer
intervals would so result.

Very great practical importance would be attached to
the discovery of a successful routine treatment which would
necessitate the handling of bovines, constantly exposed to
infection, only at long intervals and which would involve a
comparatively small outlay on drugs during a year.

It i3 of interest to note here that Professor Brorning,
of the University of Glasgow forwarded to the Director of this
Institution, under dover of a letter dated 2nd September, 1929, a
reprint of an article by himself and co-workers (1929) in which
the following passage occurred:- *Thile resistance can be
acquired by trypanosomes subjected to increasing doses of the
Arug (a styryl compound), it is of interest that when in a
particular animal e ach of successive relapses is treated by the
same moderate dose, drug resistance does not tend to develop, In
fact it has been shown that cure may ultimately be effected by

this procedure.”

PRELIMINARY EXPERIMENT o

The details of the experiment are tabulated in Table
XIV. The arrangement of this e xperiment was to give 3 gm, doses
of antimosan at intervals of four weeks to bovines infected with
Tacongolense. To control the results, temperatures were tsken
twice daily and blood smear examinations were carried out three
times weekly. By the period of relapse is understood the number
of days that elapsed after the last injection of antimosan before
trypanosomes reappeared in the blood.



a XIVs

T.congolense. Long Interval Treatment (28 days).

Bo- Wgte. Date of Treatment ELach Dose
vine in 4infec~ commenced dose per Periods of Remar ka,

Kg. tion. in KZe« Relapse.
gme
2471 354 20/4/29 26/6/29 3 0,0081626 0 O O Sterilizatio
2473 483 20/:/29 26/6/29 3 0,00616 0 0 0 O "
3602 146 26/6/29 10/7/29 3 0,021 8 0 0 0 O "
3520 191 26/6/29 10/7/29 3 0,016 121426 00 "

Chart XX 1llustrates the sterilimtion of bovine 3502
by two doses of antimosan at a four-week interval,

Discuassion.? The excellent results obtained in the
above experiment were not anticipated, The ultimate results
were, however, indicated by the remarkable fact of the lengthened
period of relapse in those cases in which the trypancsomes 4id
not disappear after the second injection. The uniformly success-
ful outcome was obtained in spite of the fact that the bovines
used varied considerably in weight. Bovine 2473 was two and &
half times the weight of Bovine 3520, yet a similar dose
antimosan brought about a trypanosome-free interval sooner in the
former than in the latter. It would appear that there 18 some
factor present which results in quicker response to treatmert by
certain animala, It is the writer's opinion that the periaod of
time that elapses after infection before treatment is instl tuted
has a bearing on this matter., This aspect w1l be dealt with
during the course of this chapter,

AND

CONTINUATION 2 MODIFICATION OF PRELIMINARY"
EXFERIMENT,

To support the results obtained in the previous

experiment, further bovines were submitted to the four weekly
administration of antimosan. In addition, a further modificsation
of the treatment was carried out by reducing the amount o
antimosan injected from 3 gm. to 1,5 gm, By this means it was
hoped to obtain results which, although not comparable % those
obtained by the use of 3 gm, dose, yet would bring about an
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appreciable reduction in the expenditure on the drug, perhaps
with not too great a decrease of efficacy. The results are
tabulated in Table XV,
isbig XV.
Te.congolense., Long Interval Treatment (28 days).

Bo~ Wgte. Date of Treatment Fach Dose Periods of
vine in  infec~ commenced dose per relapse,
Kg. tion in Kg.

gme

e
0,007
0,018
0,012

416 413 20/4/29 16/10/29
3524 166 26/6/29 16/1)/29
2639 257 26/6/29 16/17/29
2464425 17/10/29 20/11/29 0,007
26347300 17/10/29 20/11/29 0.01
2463%381 17/10/29 20/11/29 1.5 0.004
2994 218 17/12/29 20/11/29 1.5 0,007
3527 227 13/9/29 20/11/29 1.5 0.007
3627 318 13/9/29 20/11/29 1.5 0.,07%
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X These three bovines were premune to one strain when re-
infected with another strain on 17/12/29.

Digcussion.- The 3 gm. dose of antimosan given at foure
week intervals showed great efficacy in the three first tabulated
bovines, the first administration in each case producing a
trypanosome-free interval. In the remaining two such a period
was not obtained until the third and second administration,

The results obtained by the administration of 1.5 gm.
antimosan at four-week intervals would appear to be quite
promising, If in conjunction with the table, the temperature
charts, of which Charts XXI and XXII are included below as typical
examples, are considered, it would appear that a comparatively
small dose has a quite decided effect in controlling the disease,
In another as yet uncompleted experiment, 1t has been shown that
a bovine submitted to the Long Interval Treatment, using a dose of
3 gm. antimosan, can be re-infected during the interval by the
injection of the homologous strain of T,congolense. Consequently,
a bovine constantly exposed to infection would most likely, as
far as the homologous strain is concerned, alternate between a
atate of sterility and a state of premunition. The use of a dose
of 1.5 gm. antimosan in the circumstances would probably be
indicated, as by its means a somewhat similar alternation of
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sterility and premunition would be arrived at with a lessened
expenditure on drugs. The practical value of the decrease in
expend{ture so brought about does not need emphasis,

Conclusiong.- (1) The results with the 3 gm, dose of
antimosan support those obtained in previous e xperiments.

(2) A dose of 1.5 gm, antimosan at similar intervals
appears to be decidedly promising for practicsl application under
field conditions,

SUMMARY AND CONCLUTIONS OF LONG INTPRVAL TREATMENT.

Sterilization of bovines infected with l.congolense is
obtained by the subcutaneous injection of 3 gm, antimosan wien
Ziven at four-weekly intervals. In some cases this object is
attained after the first injection. If not there is a grasdual
lengthening of the time before reappearmce of the trypanosomes
is noted until ultimately a trypanosome-free pericd of four weeks
is obtained, This sterile condition is lost on re-infection of
the bovine with a homologous strain, Consequently, under fleld
conditions, one would expect bovines at times to alternate
between s terilization and premunition. The latter state results
when & bovine shortly after the Long Interval Treatmentis infected
with a homologous strain, Cessation of & treatment which has
produced either premunition or ste ~ilization resultg consequently
in an area where the bovine 1s constantly exposed to re-infection
in premunition against the strains of T,congolense which have
previously infected it. The wititer is not at present in a pmsition
to say that such a premunition would be, under unfavourable

conditions, eufficientlye ffective to enable the animal to
survive,

The use of a smaller dose of antimosan may possibly be
as efficacious in its ultimate resulte as far as the control of
bovine trypancsomiasis is concerned as a larger dose. There was
noticed, in commexion with the Long Interval Treatment and to a
less extent, with the Short Interval Treatment, a certain amount of
variation in the response to the injection of antimosan. This



variation could not be entirely ascribed to thew eight factar.
Tebulation as in Table XVI seems to indicate that the variation
is correlated to a certaine xtent with the varying length of time
whichwas allowed to elapse after infection before treatment was
ingtituted, The date of infection of bovines infected with one
strain and then infected with a different strain is entered in
the tzble as under the date of infection with the latter,

!QQ;C XVIe
T.congolense, Variation in Response to Treatment,

Bovine Infection Wgt,

to treat- in Treatment Period of Relapse.

ment in K&

days.
3502 14 146 L.I,T. 3gm, doses 8 O O O
3520 14 191 " " 12 14 26 0
2464 34 426 " " 12 12 o 0
2634 34 300 n " 7 0 0 0
2471 67 354 " " 16 26 0 o}
2473 67 436 " " 16 0 2 0
3624 112 166 n " 0 0 0
2639 112 257 " " o 0 0
416 179 413 " " 0 0 0
2468 34 381 " 1.5 gm, doses 7 b o 19
2924 34 218 " " 9 9 o) 0
3527 68 227 " " 12 21 0 0
3627 68 318 " " 12 9 @ 0

X L.I.,T. = Long Interval Treatment.

The response to treatment is Julged by the number of
injections of antimosan necessary to bring about a trypanosome-
free interval. Those animals which were infected for a long time
before treatment was commenced gave such an interval early,
notwithstanding that the weights of these were well up to the
avereage., Vhere the smaller dose of 1,5 gm. was used, this
variation in response was not as well brought out on account of
the variation in the time interval not being so great as in the
case of the treatmant with the 3 gm, dose,

Somewla t similar conclusions were arrived at in
connexion with the application of the Short Interval Treatment.
Table XVIIX illnsf.ratea the influence of late treatment when 3 gm.

and 6 gm, doses were used., These two groups represent animals

which have received identical treatment.



Igble XVII.

Infection Wgt,

Rovine to treat- in Treatment, Result.
ment in Kg.
days.,
2702 29 220 *5.1.T. 3 gm. 2 doses Sterilization.
2464 €7 220 " " Unsuccessful,
2468 67 220 " " "
2743 22 181 " " L
2634 168 238 " ” Sterilization,
2714 168 231 " " "

5.1.T« = Short Interval Treatment.
Table XVIII.

fnfection Wgt.

Bovine to0 treat- in Treatment Result
ment in  Kge
days »
3627 33 318 *s.I.T. 6 gm. 1 dose Unsuccessful
3542 41 204 " " "
2743 194 236 " " Sterilization.

X S.I.Te = Short Interval Treatment,

In Tables XVII and XVIII there sppears to be an
influence other than that of weight of the bovine., Greater
success was obtained when the pericl before treatment was long.

There is scarcely sufficient evidence of the bovines
grouped in Tables XVI, XVII, XVIII, to permit one to dogmatise
but it undoubtedly appeare that the response tot reatment is
influenced considerably by the time that elapses between
infection and treatmmnt. This point should prove to be of great
value and importance in the treatment of bovine trypenosomiasis
in the fleld. The success obtained in these experiments with
late treatment will enable an easier sterilization to be attained
in bovines which have been suffering from the disease far a long
time, a state very likely to be encountered in undeveloped areas.
A possible disadvantage of the Long Interval Treatment is that an
infected animal might be exposed to adverse conditions of such a
geverity that the first dose given might be insufficient, under



such conditions, to carry it over to the end of the four-weekly
interval when its second dose becomes due, This factor 1is not
likely to be of influence if the bovine has received & number of
doses as it would have, by then, undoubtedly developed a certain
degree of resistance. However, 1f the conditions were such
that there was danger that the firat dose would not carry the
bovine ofer to the second, a shorter interval between first and
second dase could be employed, A few short interval docees before
the institution of the Long Interval Treastment is not likely to
interfere with the results obtained. Such a procedure 13 at
present under trial in the field., Reports so far indicate that
this modification is proving satisfactory.

Cheapening of the treatment of bovine trypanosomiasis
will, as noted dbove, probably be brought about by decreasing the
dose. It may even be possible to further decrease expenditure by
increasing after the first few doses the length of the intervals.
If one were dealing with only one strain of J.gongolense no danger
in introducing such an increase would be anticipated. However,
one should be careful of increeasing the length of the interval to
100 great an extent, especially if conditions are unfavourable,
on account of the danger of the bovines concerned becoming
infected with a heterologous strain of 1,congolense and succumbing
to this strain before the time of injection of the next dose
comes around, becausc resistance to re-infection is only developed
in a bovine under treatment to the homoclogous strain. This danger
however, should not be of great moment if the animals be kept
under close observation by an intelligent person. Any clinical
manifestations of bovine trypanosomiasis would call for tk
administration of a dose before its pre-arranged time 1is due,

As far as our present knowledge of the streins of
T.congolenase goes, it is indicated that the administration of
antimosan should be carried out in dosee of 1.5 gm. t0 3 gm. at
regular not too long intervals to protect the bovines azainst the
heterologous strains, It should also be remembered that, if a



bovine 18 sterilized of a particular strain of T.congolense, it
again, in the temporary absence of this strain, becomes lisble to
an acute attack of bovine trypanosomiasis on the return of this
strain,

No indication of the production of antimony-fast
trypanosomes by the use of a 3 gm., of antimosan have been met with.
The experiments in connexion with the use of the 1,5 gm. dose of
antimosan although just completed, also indicate that no such
antimony-fest trypanosomes are produced., Photograph 7(a) is of
bovine 2727 while suffering from acute T.congolense infection and
photograph 8(e) of bovine 3636 suffering from chronic
T.congolense infection. Photographs 7(b) and 8(b) are of these
two bovines after trmatment. Photograph 9 ia of bovine 2471 which
is in a premunised state, It illustrates well the good condition
notwithstanding the presence of ihfection.

(by) SULNE TRYPANOZOMIASIS.

Equines can be infected with all the three pathogenic
trypanosomes but the one which is of most importance in equines is
T.brucei, consequently this infection slone 1s dealt with in the
following studies of the use of antimosan,

The literature avallable does not provide any informatior
which might lead one to e xpect good results from the use of
antimony compounds in T.brucei infection. Antimony potassium
tartrate has been given nrumerous trisls in T,prucel infection of
egquines and bovines. Its use was discontinued in both of these
snimalas on account of the poor results obtained. WNaganol is, at
present, the drug usually selected fér the treatment of this
disease in horses. But on account of the e xcellent results
obtained by the writer with antimosan in the treatment of bovine
trypanosomiasis caused by I 0380 ongolense, it was decided
to test out this antimony compound against equine trypanosomiasis
caused by Irypanosoma brucei. No striking rssults were anticipated
from the employment of antimosan. The results were, however,

surprisingly good., A grezat advantage in its use is the ease of



administration,

The antimosan utilized was the potassium salt in a 12
per cent. solution. This sclution is hypertonic and it was found
that it, in most cascs, produced avscessation when given subsu-
taneously. It was avoided to a certaine xtent by injecting the
solution slowly with massage. Later on a 7 per cent. solution,
which is practically isotonic, was used and in no case did

abscesses result, No particular precautiona, as far as speed
of injection and massage were concerned were taken. in one case
a horse was given subcutaneously, in the same spot, 40 c.c. of &
7 per cent. solution weekly for five weeks without showing any
abscess formation, The site melected for the subcutaneous
injections ﬁras alwayes on the side of the neck, The sodium salt
was used towerds the end of the experiment, Similar good results
were ohtained. In the recording of the e xperiments no distinction
15 mede between the potasaium and the sodium ealts,

The first experiment was so arranged that information
could be obteined in comnexion with the dose, the number of doses
and to & less extent the intervala of administration. The
particulsr strain of T.brucel utilized was obtained from a natural
cagse in a donkey and proved to he extremely virulent to horses,
Every horne which 4id nnt receive treatment died. The information
obtained from this experiment 1s presented in Table XIX,



Photograph 7(a) B.2727, g&§gggg;gggg,infection. Before treatment
for "close-up” see photograph 2,

Photograph 7(b) B.2727. T.congolense infection. After treatment.



Photograph 8(a) B,3636, T.congolense infection., Before treatment.
for "e¢lose-up"” see photograph I.

“PY , 3636 congolensge infection, After treatment, ¥
Photograph 8(b) Be st;r%ir% AT

Photograph 9, B.2471. Iscongolense infection. Premunition.



iaglg X;K.
I.brucel. Summary of Treatment with antimosan,

Equines Infect~ Appear- Treat- No, of doses Inter- e~

ed on, ance of ment and dosage. vals &ppear- Renarks,
Trypano com- ence of
somes, menced Trypeno
gomes,

18079

189773
19431
12472
18095
18238
17974

19377

18328%

2043429 24.2.29 17.5.29 2 doses 3 gm. weekly 21.6.22 Subsequently

horse had
a severe
relapse,

20,3.29 - 5.7.29 b doses 3 gnm. " 26,9.29 Doing well uyp

to 11.1,30,

11.6.29 19,6.29 17.7.29 " o Nil Sterilized,
22;5&?9 1.6.29 12.,6.29 2 doses € gme 23 dayﬂ - Died 9.7.29.
11,6429 13.8,29 5.7.29 6 doses 3 gm. weedly 13.8.29 Doing well ug

to 11,1.30.

11.6.29 19.6.29 6£.7.29 2 doses & e " 348429 Doling well ug

to 11,.1.30,

26,9.,22 2,120,299 - - - Controljdied

27. 110290

16.7.29 22,7.29 - - - - Control; shot

exiremis,
274329,

12.4,.29 23.4.29 - - - - Controljdied

22. 8. 29.

x Equine 19328 was & donkey.

As will be seen from the above table certain of the
horees were given more than one course of tresatment. If horses
were showing marked clinical indications of the disecase the
antimosan produced an almost immediate lmprovement in the case
even though they had received a previous course of treatment.

Horses 19079 and 19431 were permitted tor each an
edvanced stage of the disease before treaiment was instituted.
The results obtained in these two animals were remarkably good,
Horse 19431 became steriliized of the trypanosomes as was shown by
negative smear examination for 13 weeks, by §ub»1noculation into
two horses with negative resulte and by a negative Complement
Pixation Test, while horse 19073 attained a stale couparable to
that of premunition obtained in I.congolense infection of bovines
by somewhat similar methods of treatment.

All of the three controls whichi eceived no treatment
died. The donkey died in 19 weeks ani the itwo horses in 8 and 7

weeks. On.y one of the treated horses died and this one received

a single dose on the 2lst day after infection and eanother



44th day.

The progression of iebrucel infection in horses is
considerably more rapid than that of i.¢ongolense infection in

bovines wnen the animsals are kept under stavle conditions Conse-
quently the treatment of equines by long interval methods, as has
been found to be successful in Lsconzolense infection of bovines,
probauly would not be indicated in isbrucei infection of horses.

It was found that the trestment of thisz disesse with
antimosan in doses of 3 to 6 gm. in every case produced an
improvement as could be Juiged by the tempersature curve, the
decrease of oedema when present, the decrease of the ansemia and
the disappearance of the trypanosomes. The photographsld(a) and
10(b) are of horse 19431 before and soon safter the cessation of
treatment. qgrt KLIII of the period before &nd during treatment
illustrating the occurrence of the irypanosomes and the
temperature curve of this horse is also included.

The beneficial effect of this drug, even when it does
not produce sterilization, is well illustrated by horses 19079,
18238 and 18095, HNotwithstanding the persistence of infection in
these horses the temperature curves after treatment never showed
the marked irregularity ssscciated with j.brucei infection in
horses, Although only one of the five horses treated was
sterilized, it was decided to continue the experimentetion to
determine more exactly the probably requirements as far as the
aize of the dose and the intervals between aiminisztratlion are
concerned., The number of horses used for this purpose was small,
but the information obtained by varying the doses and the interwval
justifies the publication of the results.

SAENTS _OF THE LXPIRIMEXT,

In all five horses were introduced into the experiment.
The intervals of administration were one weeik, tw weeks &nd three
weeks., The doses were .76 gm. and 5.25 gm., repsated a number of
times, and ascending doses of 3 gm., 6 gm., and 9 gm. Control of



as 177
zjr//(p C @14 2 ]9 /

iQerenr] | Post [ NEGATIV
|';@srlm i
1; 7’éh RATUA 0| - TEMRE YUVRE |NokwM
T

J J’ 4 L %
.y 1\ d
| 3 1

L |
7

S LN LA _V/ \
oo LT A IRV
ﬂ" [ } c./
C 99
78 [ZX<
H.Tw.'.i’?“ 115|117 18| }252// 25| > |3037|1 | —> 6 g > (13|74




Phﬁtograph 10(a) H.19431. See photograph 5.

Photograph 10(b) H. 19431. I brugel infection, After treatment,



the results of the treatment was based on the result of the
examination of s tained blood smears, on the appearance of the
temperature curve and on the complement fixation test. In a few
cases it was possible to test the sterility further by subinocu-
lation into horses and reinoculation of the presumed sterile,
The table is arranged to give the various details in
connexion with the treatment of each horse.
Iable Xx.
Antimosan Therapye.

Equines ¥gt. in Kg. No, of doses Intervals Total used Result.
and dosage.

18095 382 B doses of 3 weeks 31.5 gm. Sterilization
5.25 gm,
17389 431 6 doses of a " 22.56 gm. Feilure
3.75 gme
17995 423 8 doses of 2 " 30,0 gm. b
3.76 gn.
19431 374 8 doses of 2 " 42,0 gm, Sterilization
5.25 gme
19579 308 3 doses of 1 ¢ 18,0 gm. “
3,6 and 9
HTe

The weighits of the horses were obtained after the

completion of the e xperiment, consequently the welghts of the two
VWS were probably slightly higher, compafatively, than is
indicated by the table, for, as a result of a successful treatment,
there occurred an improvement in condition., However, even though
the horses 17983 and 17990 were faillures as far as sterilization
was concerned, yet they also showed a definite improvement in
condition. Thus, notwithstanding the slight disparity of weightis,
the results are regarded ss comparable,

It can thua be seen that the dose of 3.75 gm., even
though given repeatedly and at intervals of tw and three weeks,
would appear to he too small to produce sterilization in the two
horses 17989 and 17997, In these two cases failure was determined
by the detection of I.brucei{ in blood smears in the 9th week and
13th week respectively, by a positive complement fixation test in



both, and by re-appearance of the T,brucei temperature curves in
the llth week in both cases, Blood of horse 17989 was furthermore
subinoculated into a number of other horses, it being used as a
regervoir of T,brucei always with positive results. This horse is
at present, 10 months after cessation of treatment, in good condi-
tion, although occasional irregularities of temperature are noted.

Of the three horses that were sterilized, one was
treated at one-weekly intervals, one at two weeks and one at thre&
weeks, Longer intervals were not feasible, because on account of
the severity of I,bruceil infection in horses the re-appearance of
trypanosomes in the blood is associated with a rapid loss of
condition and the development of marked symptoms. Trypanosomes
were not found in these three horses during the intervals
between treastment, but were found during the intervals in the two
failures in one case as early as the llth day. This finding might
be regarded as additional evidence that the dose used in the
failures was on the small dide.

A difficulty in the study of the chemotherapy of
trypanogsomiasis is that of determining when an enimel is sterilize
For example, in the case of horse 19431 and also of horse 18398
it 18 quite likely that sterilization had been obtained long
before the cessation of treatment. Of great interest in the
matter of the dosage 1s the sterilization obtained in horse 19079,
From the information obtained from the two failures, the first
dose used, namely, 3 gm., may be regarded as too small to produce
sterilization. Consequently sterilization must have been produced
by either the € gm, or the 9 gm. dose, There would not, therefore
have been any interference with the efficacy of the subsequent
doses by the administration of the first dose, The same probably
holds good in the cases of the other two sterilized animals, for
in the previous experiment the use of two doses each of 6 gm, at
an interval of a week did not produce sterilization.

The ascending doses which totalled 18 gm. were the most
economical in this experiment, but it is quite likely that a



reduction in the total amount used in the other two cases of
sterilization might be brought about by decreasing the number of
doses, From the point of handling necessary, which is always of
importance Iin dealing with horses which are not as a routine
handled daily, the use of large doses is indicated, whether of
the same sige or ascending cannot now be stated.

The most important and, as has already been pointed out,
difficult point in the efficient control of the results obtained
in the treatment of trypanogsomiases is the determination of
sterility. After treatment witn antimosan T.brucei becomes
extremely rare in the blood. Consequently negative blood smear
examinationa is not of any great significance unless it be
carried on over a long period and receives the support of other
avidence, e.g. the temperature curve. But better still is the
subinoculation of bleood into horses which are thene xamined, The
complement, ﬁiation test and re-infection have also been untilized
for the purpose. The former gives good results but, unfortunately
a horse does not become negative for some 1ittle time after
sterilization, The latter was used in all three cases, It
naturally results in the re-infection of the animal if it is
sterilized, a condition which might not always be desirsble even
under laboratory conditions and never can be under field conditiom
It 18 proposed to deal with each of these methods of determination
of sterility in the three sterilized horses in turn,

Blood smear examination showed that each of the three
horses was pogsitive before treatment was commenced, OSmear
examinations were carried out three times weekly. To illustrate
the difficulty of detecting I[,brucei which one meets with at
times, one might mention horse 19079 which only showed I,brucei
once in blood smears over a period of 13 weeks. During the treat-
ment of horse 19079 no trypanosomes were found. Complete smear |
examinstion subsequent to t reatment was not carried out, fa there
were horses available for subinoculation. In horse 19431 smear

exaninstion was carried out during and for 12 weeks after cessatio:



of treatment with negative results. In horse 18096 similarly for
a period of ll weeks negative results were obtained.

The temperature curve was available for horse 19079 for
8ix weeks when re-infection was cerried out, and for horses 19431
and 18095 for 17 weeks. The indications were that none of the
three were infected, The tempéeratures were somewhat irregular in
horaes 1943) and 18085 during the last interval, 1.e. before the
administration of the last dose.

The complement fixation teat was carried out on the
horses in the experiment. They all gave positive results ei ther
before or during treatment. The ultimate test, of course, in
horses 18989 and 17990 was positive., In horse 13079 the test was
positive two days before the last dose of antimosan, but was
negative on the 28th day after cessation of treatment. This means
that a negative result was obtained on the 42nd day after commence-
ment of the treatment. In horse 19431 the test wae positive after
four doses had been given and became negative 1l weeks after the
last dose, being doubtful during the 7th weeke. In horse 1809§5 the
test was negative after the third dose and also during the 6th
week after the last dose, The former of the two results in horse

18095 is rather surprising, for it seems to indicate that
sterilization must have been produced by either the first or ths
second dose, a posdbility which is not supported by the tempera-
ture curve. At any rate, it can be said that the complement
fixation test becomes negative within a short period after
sterilization.

As further cases of I,brycei infection were required for
another experiment the opportunity was taken to test the sterility
of horse 19079 by the injection of 50 c.c. of blood of this horae
into horses 18095 and 19431, These two were then kept under
observation for 16 days with negative results as far as the blood
smears and temperatures were concerned. Their susceptibility was
proved by the injection of §0 c.c. of blood of horse 17939, one
of the failures. In both cases trypancsomes were found in the



blood smears on the 4th day, temperatures of 106 and 106,.2
regpectively being recorded on that day.

The observations in connexion with the susceptibility
of horges 18086 and 19431 and subsequently of horse 13079 which
when injected with blood of horse 17989 also became infected, are
regarded as a good method of determining sterility, because the
same strain of IT,brucei was utiligzed.

The results obtained in these two experiments in the
treatment of T,brucei infection of horses are definitely promising,
It would seem that no 4ifficulty would be experienced in obtaine
ing sterilization if the dose be sufficliently larger. The ease of
edministration and furthermore the cost of the course of treatment
are both in favour of the use of antimosan for this trypanoso-
miasis of horses. It might possibly be, however, that the drug
styryl, which has been reported on, or a derivative of this drug,
will be the drug of choice.

It has already been pointed out that the sheep is often
the last of the domestic animala to come into contact with
infected country. Consequently the same attention has not been
devoted to the study of the chemotherapy of the disease in this
animal, Graf produced I.,brycei and [,congolense infection in
sheep and utilised various drugs in the treatment. The work now
to be reported 1s the results obtained by the writer in the
treatment with antimosan of l,conzolense inflection of sheep.
Cases of T,brucei infection were also produced but no chemothera-
peutical trials have as yet been carried out.

No difficulty was experienced in the producgion of the
infection in sheep by the intravenous injection of the blood of
bovines or sheep infected with I.congolense. The gheep before
treatment was instituted were kept for varying times and conse-
quently the results obtained with the same doses are probably not |

strictly comparable, for it has been observed in bovines that thos



which had been infected for varying periods before treatment was
instituted gave different responses to treatment.

A number of the infected sheep died before treatment
was cormenced, but the mortality was undoubtedly influenced, in
some casas, by conc.rrent heartwater, In general the infection
produced in the sheep was of a subacute type, but in many cases
the ultimate condition was of a chroniec nature characterised by

persistent
a loss of condition, an snacmia and a temperature curve showing/
regular marked remissions and e xacerbations,

For the experiments sixty-three sheep were utilized.
This number does not include those sheep which died before treate
ment was instituted, but does include two sheep (5.25499 and
S.28935), which died two and three days respectively after the
injection of doses of antimosan. Death in both cases was due to
trypanosomiasis, the institution of treatment having been
delayed too long.

The antimosan used in all the experiments was the
sodium salt in 12 per cent, solution. The doses in all the
tables are in cubic centimetres of this solution., The antimosan
was administered, with a hypodermic syringe and needle, subcuta-
neously, at the medial aspect of the right thigh., ~Notwithstanding
that no disinfection or washing of the site was carried out at
the time of the injecti:n of the drug, yet in only one case did

L

an abscess, which was small, result, The same asité was always
used, even when a series of weekly injéétions was given,

The majority of the sheep weighed approximately 36 Kg.,
the lightest being about 30 Kg. and the heaviest about 42 Kg,.

The results of the treatment, i.e., whether sterilizatio
had been obtained or not, were determined from the examination of
the temperature curv:, temperatures being taken twice daily, and
of stained blood smears prevared three times weekly, When both
the temperature curve and the bdblood smears did not indicate
clearly that the sheep were free from infection, blood smears

were continued for a period which in some cases extend to more

than two months after cessation of treatment., It is considered



that this method of determination of sterility gives reliable
resulsts, although it would have removed all doubt 1if sube-
inoculations from the sheep had been caried out. Charts XXIV
and XXV 1llustrate successful and unsuccessful treatments of two
sheep.

In the tables the sheep are grouped according to
similarity of doses of antimosan. In some cases, when sheep
were given doses which later were increased, the recording of the
results may be included in more than one table, first in the
tables recording the smaller doses and then in the tables of the
larger dosea. This procedure, however, is only carried out in
those ceses where 1t was possible to determine, before the
administration of the larger doses, the failure of the smaller
doses and where the interval between the smaller doses and the
larger ones was at least six weeks.

The percentage of sterilization for the wvarious groups
{8 recorded in the last table,

EXPERIMENT 1.

!leﬂ XXI-
D.0.B. Dosage in c.c. Intervsl Blood Result
No. in days smear
25499 3 - - - - - Died on second day
26126 3 5 & 5 (4 Posi- Unsuccessful,
tive
27471 3 & -] 5 7 " "

Discussion.- The blood smears obtained during the
periods between the injections were negative, but trypanosomes
were detected in the amears on the 34th and 1llth days respectively
after the last injections. The increase in dosage from 3 to §
T.Ce was instituted on account of the very slight influence the
3 c.ce d08e had on the temperature,

EXPERIMENT 2.
In this series the doses were similar to those of

Experiment 1, but an additional dose of § c.c. was given,
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Table XXII,
I.congolense. Antimosan therapy.

A

DeOeB. Dosage in c.c. ' Intervals Blood Result
Nos, in days smear

24784 3 5 5 5 5 ? Positive Unsuccesgsfil.

25649 3 5 & 5 5 7 Regative Sterilization.

26754 3 5 5 s 5 7 Positive Unsuccessful,

28551 3 6 3 6 5 ?7 - "

28807 3 5 5 6 5 ? Negative Sterilization.

28834 3 ) 5 s 5 ? Positive Unsuccessfil,

28357 a 5 4] 5 6 7 Negative Sterilization,

Discussion.~ The i{ntroduction of an additional 5 c.c.
dose resulted in the sterilization of three of the sheep.
Probably further success would have been obtained if the treatment
had been persisted in,

EXPERIMENT 3.

As some success had resulted from the employment of
four 5 c.c, doses after one 3 c.c¢, dose, this series was given
four 5 c.c. doses.

| Table XXIII.
Tscongolenge, Antimosan therapy.

D.0.B. Dosage in c.c. Intervals Blood Resault
Nos. in days smear

26523 5 3 4 Positive Unsuccessful,

26323 5 5 5 5 4 " "

26519 5 5 7 " "

Discussion.- If the result obtained from this experiment
be compared with those of Experiment 2 it would appear that the
administration of the preliminary 3 c.c. dose had some favourable
influence,

EXPERIMENT 4.
This is a repetition of the previous experiment with,

however, an additional 6§ c.c. dose.



Isble XXIV.
T.congolense. Antimosan thérapy.

DaOeBa Dosage in c.c. Intervals Blood Result.
Nos. in days samear

27660 5 5 5 5 S 7 Negative Sterilizatior
28065 & [ 6 5 & 7 Positive Unsuccessful
28317 5 & 5 5 5 7 " "

28386 § 5 5 [ ) s 7 " "

28524 6 5 5 5 5 7 Negative Sterilizatiox
ggggg g g 55 g g ; Posjtive Unsuccessful
26629 b s 5 ) 5 (4 i »

27547 § 5 5 5 5 ? " "

Discugaion.~ The results obtained are no better than
Experiment 2, The continﬁation of the use of 8 § Co.co dose does
not present much hope of success. If further doses of § c.C. were
to be given, the treatment for practical purposes would be too
drawn out and too e xpensive,

EXPERIMENT 5.

The next series was srranged to give ana scending dosage
with 2 maximum of 12 ¢,c. This served also to determine the
tolerance of the sgheep to fairly large doses,

fable XXV.
onzolens imos therapy.

DeDeBe Dosage in ¢.c. Intervals Blood Result

Nog. in days. sme ar
25751 3 5 10 10 7 - ytherilization,
25770 3 & 10 10 7 - "

12151 (2 8 10 10 ? - "
25502 5 5 10 10 7 - "
27526 [, 5 10 10 7 - "

Discussion.~ No i1l effectis were observed as the result
of the use of 10 c.c. d2se8. Trypanosomes were detected in smears
before the third doae in all the sgheep, but not subsequently.
Probebly the good results are, in this experiment, not so much
dependent on the presance of the two first doses as due to the
use of 10 c.c. as end doses, |

EXPERIMENT 6,

For this series a slight increase was made in the



dosage to 7 c.C.

Two sheep were given single doses, while the

remainder received two doses at an interval of 28 days.

Isble XXVI,

l.congolense. Antimosan therapy.

DQ O.B' ﬁg.

Dosage in c.c.

Intervals in dsys Blood Result

smear

20949

Pogitive Unsuccessf.

7 - -

21785 ? - - degzative Sterilizatior
23437 7 7 28 Positive Unssuccessft,
25734 ? 7 28 Kegative Sterilizsgion
25793 7 7 28 " "
26759 7 7 28 Positive Unsuccessf,
27438 7 7 28 " L

28275 7 7 28 Negative Sterilizatin
28658 Y4 7 28 " "
28799 7 7 28 w »
28871 ? 7 28 " b
28381 7 7 28 " "
28919 7 7 28 " »
28979 7 7 28 " "

Discusaion.- The increase of the dose to 7 c.c. and the

interval tﬁ 28 days save much better results, There was thus
obtained increased efficiency with a decrease in the total c.c.
of antimosan used.

EXPERIMENT 7.

The next series wsas devised for the purposgse of deter-
mining whether a single dose of 10 c.cs would give the required
result. In this experiment, in addition, were included those
cages which were failures in previous experiments,

Table XxXVII,
T.congolense. Antimosan therapy.

DeJ.3.

Nos., Dose in c,c. Failure from Blood smear Resgult.
24694 10 - Negative Sterilization,
28063 10 - " "

238641 10 - " "

28999 10 - L LI 1]

28854 10 Experiment 2 " L

26064 10 " " "

24784 10 ~ " " »

25539 10 Experfment 4 " "

26323 10 Experiment 3 Positive Unsuccessful,

26629 10 Experiment 4 Hegative Sterilization.

27547 10 " " #

2 8-?86 lo " [} n

28996 10 " " "

28317 10 " " "

gggig 10 Experiment 2 " Unsuccessful
10 Experiment 3 d "

28935 10 " " Died on third dy



Discussion.~ Rather disappointing was the faillure of
the three sheep which had Teiled in previous experiments. The
four sheep which had nnt been sudJectad praviously to trestment
were all sterllized,

EXPERIMENT 8.

As fairly good resfults had been obtained by the long
interval siministration of 7 e¢,c,, this series was arranged also
at ilong intervals with a commencing smell dose, & commencing

large 4ose, and two large doses,

Table XXVIII.

D.0.B. Dosage in c.c. Intervals Failure Blood Regult

Nos. in days from smear

28551 10 10 28 Exper. 7 Positive Unsuccessful.
26519 10 10 28 " Kegative Sterilized,
23656 10 10 28 - n "
23321 6 10 28 - Positive Unsuccessful,
24114 6 10 28 - Hegative Sterilized.
25661 ] 10 28 - Lid
25808 5 10 23 - " "
28341 5 10 28 - " "
28497 [ 10 28 - " *
28796 5 10 28 - " "
28943 5 10 28 - " "
28977 5 10 28 - " "

25739 10 5 28 - " "

27398 10 6 28 - Positive Unsuccesaful.
27422 10 5 28 - " "

28795 10 5 28 - o i
28828 10 5 28 - Negative Sterilized,
28223 10 5 28 - w Sterilized.

Discyssion.~ The first two sheep were fteated after
failure to a series of small doses which had been given at weekly
intervals and one 10 c.c. dose. In both cases there was an
interval of 21 days before the two 10 c.c. dosee were given,

Thes 5 Cee=10 coce doses at 28 days Interval were very much nmore
successful than the arrangement 10 ¢.C.=5 C.C.

Su e~ Table XIX is compiled for the purpose of

1llustrating the compsrison of the various errangement of doses,

intervals at which they were given and the percentage sterilized.



I agle & .
I.conxdense. Summary of treatment.

Doges in c.c. of Interval Reference No.of XNo. % steri-
a 12% solution in days, sheep sterl- lized,
of anti{mosan. lized.

3 6 5§ 86 = 7 Experiment 1 2 0 0

g » - E - - " l 0 0

3 6 &5 85 & ? Experimnent 2 ? 3 43

5 & $§ § = ? Bxperiment 3 3 0 0

6 5 5 8 5§ 7 Experiment 4 9 2 22

3 § 10 10 - 7 Experiment 8§ 2 2 100

$§ 5§ 10 10 = ? n 3 3 100

7T @« o « - - Experiment 6 2 1 80

7 7 -« -« =~ 28 Experiment 6 12 9 76

10 « o «- - - Experigent 7 17 13 76
V1W -« -« - 28 Experiment 8 2 1 60
510 -« - « 28 " 10 2 80

10 8 - - - 28 " 6 3 B0

Two doses or two end doses of 10 c.c. of antimosan
whether given at 7 or 28 days interval, sterilized the sheep of
trypanosomes in sll cases except one. The percentage sterilized
by the single dose of 10 c.c. wes good, especially when it is
taken into consideration that one of the fallures was due to the
too late institution of the trestment. The asmaller doses gave
disappointing and unsatisfactory results. The 7 c.c. dose would
probably in practice be a suitable average one, but 1f steriliza-
tion were desired it would be necessary to give a third one.

This dose was not tried out at the 7-day Interval.

ONCLUSI DN o

1, PFor sterilization of zheep Infected with Irypanosoma congoe
lense the dose of the 12 per cent, solution of the sodium

galt of antimosan necessary would probavly be 10 c.c., {.e,
1.2 gm., repeated once of twice at an interval of 28 days,

2, A similar dose would probably produce sterilization if given
at 7-iay intervais.

3, The 7 c.c. dose of antimosan gave good resultis, whereas the
5 c.c. dope gave unsatisfactory resulis.

4, The practical and economical dosage for the production of
sterilization is the 10 c.c. repeated.

S. The approximate dosage per Kg. live weight corresponding to

a 10 c.c. dose of the 12 per cent. antimosan used is 0,03
gm, of antimosan.



|35 Tn A 7 . ry o v
ANTIMOCAN IN CANINE TRYPANOSOMIASLS.

k

The tr/panogomiasis of dogs treated with antimosan was
that produced by T,conzolense. (uite remarkable were the results
obtained not only in the production of sterilization but also in
rapid slleviation and entire disappearance of the often advanced
and scute symptoms, The sterilization was proved in every c ase
not only by the disappearance of the trypanosomes and the return
to normality of the terperatures, but elso by re~infection and
sub-inoculation into other dogs. In these tests the dogs were
re-infected to prove sterilization and again treated, No
decrease in efficiency of trestment wes noted as a result of this
procedure. On account of this repetition it is proposed to tabue
late the details of each dog on a separate table, Table XXX
gives the detalls of dog 985

Table XXX.
Tecongolense Dog. 9385 ¥elght 24 Kg.

Date of Date of date of Date of DNate of Date of Date of Date of

infec~- 1st 2nd in- 2nd 3rd in- 2rd 4th ine 4th treat~
tion treat- fection treatment fection treatment fection ment,
ment.

24/8/31 5/9/31 2/10/21 31/10/31 21/12/31 31/12/31 18/2/32 9/4/32.

This dog died after the last treatment which was
applied when it was in extremis. After each of the above treat-
ments no trypanosomes were found in blood smears which were made
daily and the temperatures were normal, The disease showed a
definite tendency to become more chronic and consequently the
pericd between infection and treatment could be lengthened during
the progress of the experiment. The symptoms of the disease as
the peracuteness decrease became much more evident. Consequently
the results of treatment wera more striking as the experiment
progressed. Photographs 11(a) ani 11(b) of this dog taken
before and after treatment illustrates the effects of treatment



at & time when the symptoms were definitely e stablished,
Teble XXXI gives the details of dog 989,
Zable XX:I,
T,ggnglensg. Dog 939, VWelight 21 Kg.

Date of Dute of Date of Date of Date of Date of

18t in- lat ond treat-2nd in- 3rd ard in-
fection treat- ment fection treat- fection.
ment ment

5/9/31 21/9/31 21/10/31 2/12/31 29/12/31 19/2/32.

This dog died 10 weeks after the lsst infection, no
treaiment having been given. The course in T,conyolen:
infection in the dogs which did not receive the above type of
infection-treatment manipulation was always short. There was
thus & great lengthening of the course in Dog 9539. The lst
treatment falledy in subsequent treatments the dose of
sntimosan was increased,

In the experiments on these two dogs the antimosan
failed to sterilize only once out of six treatments given
with one treatment doubtful in the case of dog 9385 which died
before it could be determined whether it was sterilized or
not. The dose of antimosan in all the treatments for dog 985
was D.025 gm, per Kg. of live weight and for dox 989 it was
0,017, 0,029 and 0,746 gm. per Kg. The above experiments are
intereating also for the fact that there appearsz to be no
sustained prophylactic setion of antimosan re-infection being

posaible as early as 27 days after treatment,



CUAPTTR VIT,

Antimosan-fagtness of T.congolensa.

Of parsmount lmportsnce, before the institution of a
chemotherapeutical campalgn againat trypanosomiases with a
drug, is the determinatlion whether the Wypanosormes will or will
not develop a resistsance to the repeated use of the particular
drug. I there be required for the treatment, whether the object
be control or sterilization, a numboer of 1ﬁjections there is
always the denger of non-sterilizing doscs producing drug-fast
perasites which would then inserfere congiderably with the
campalgn or even necessitate the use of some other trypanocideal
drug. Especlally useful would be a drug which did not preduce
drug-fastnese in a cempaicgn, the object of which was to produce
not sterilization but premunition., Thus 1t wae decided to carry
out an experiment In guinea pigs, the object of which was to
determine whether Avug.fest I.congolense trypenosomes would op
would not he produced in these animale by the use of antimosan,
Antimosan wae crosen as the drug for experimentation, because, if
any extensive trectment of a trypancsomiasis were to be undertaken

1t would be in T.gonzolense infaction of bovines with antimosan,

The ezperiment was erranged to be carried oul in two

distinct sectione, In the firet section a regular procedure was

followed of treetiny the Infected muinez pig with 2 non-sterilis-
(ing dose of antimosan, and when the porasites re-appeared in the
blood, & sub-inoculation was made into other gulnea pigs to
produece the second generation in guinea pigs which were then
subnitted to the same process of treatment and sub-inoculation to
produce the third generation. The done in c.c. tabulated is the
averaze obtained in three guinea pilzs of the same generation

and represents the mumber of c,c. of a 1% solution of antimosan
per Kz, of live body weight, Relapsa indicates the average number

of days after treatment to the reavnpeareance of the trypsanosomes.



g:?gg; lst 2nd 3rd 4th 6th 6th 7th 8th 9th 10th 1llth
Dose 1,75 1.0 1,0 1,0 1,1 1.25 1.25 1.25 1.25 1.25 1.25
Relapse 6.6 1 4.3 2,0 2,0 4,5 O 1.6 3.0 2.6 4.0
Ge?er- 12¢h 13th 14th 15th 16th 17th 18th 19th 20th 21st 22nd
gga:na 1.25 1425 1.25 1.26 1,25 1.25 1.25 1.256 1,25 1.25 1.25
Relapse 0.3 2.6 3.76 0 3.0 2.6 3,0 3.0 2,0 3.6 2,0
Ge?er- 23rd 24th 25th 26th 27th 28th 29th 30th 31st 32nd
ggsgns 1,25 1,25 1.256 1a6 146 1.5 1.25 1.256 1.26 1.25

Relapse 3,0 2,0 0.6 1,0 3,0 2.6 2,0 4,0 3,0 2.0

In the second section of the e xperiment an endeavour
was made to keep the number of sub~-inoculations into fresh guinea
pigs down to the minimum. An infected guinea pig was treated
and all subsequent relapses in this guinea pig were similarly
treated, Only when it appeared that the guinea pig would die
was a sub-inoculation carried out into guinea pigs which, in turn,
were submitted to the s ame procedure., The consequence was that
the trypanosomes wefe exposed to action of the drug in each
guinea pig e number of times., This arrangement was mede for the
reason that it approximsted more closely to what would likely
result if treatment in the field were to be carried out on an
extensive scale. From the details submitted below the trypano
some of guinea plg¥¢ A can be traced throughfihe termination of
the experiment in guinea pig J. After each guinea pig is
recorded the number of doses and the quantity in c.c. of the
1% solution of antimosan used to each Kg. of live weight,

A (14 doses of l.4 c.c.) = B (11 doses of 1.25 ce.cCs) =
C (1 dose of 1.25 c.C.) D (11 dosds of 2 C.Ce) =
E (3 doses of 2 c.cC,) - F (1 dose of 1.25 c.ce) =

G (3 doses of 1.25 c.c.) -~ H (1 dose of 3 c.c.) =~
I (2 doses of 3 C.c.) = J (7 doses of 3 ceCele

There were thus 54 doses varying from 1.256 c.c. to 3¢.cC.
distributed over 1O guinea pigs.

Cénclusions: There were no indications of the productia

of drug-fastness in the use of antimosan for the treatment of



I.congolenge infection in guinea pigs either when each genera-
tion was treated once or when the trypanocsome was submitted to

the largest possible number of treatments in each gufnea pig.
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