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THE TRYPANOSOMES FOUND IN THE BLOOD OF WILD
ANIMALS LIVING IN THE SLEEPING-SICEKNESS
AREA, NYASALAND!

Py Srpopox-Gexemat S DAVID BRUCE, C.B., F.R.5., Masoms DAVID
HARVEY axp A. E. HAMERTOX, D.8.0,, RAM.C.; Dz J. B. DAVEY
Nyasabanp Meprcar Starr;? axp Lapy BRUCE, . R.C.

I[NTRODUCTION.

Tug chief object of this Commission in coming to Nyasaland
was to inquire into the relation of the African fauna to the main-
tenance and spread of trypanosome disease.

The Commission arrived at their camp on Kasu Hill on
January 12, 1912. As this was the rainy season the low country
was covered with dense vegetation and much of it under water.
Nothing could therefore be done in the study of the fauna until
about the beginning of June, when the dry season was well
established.

The camp at Kasu is situated on one of the hills (lat. 13° 40° 5.,
long. 34° 12" E.) which rise on the western edge of the flat country

oining Lake Nyasa. This low-lying, lake coast plain looks quite
flat when viewed from the camp, and extends from the lake shore
gome twenty miles inland. The camp lies about ten miles from
the edgre of this low country, and, therelore, some thirty miles from
the lake. This plain is covered with thorn scrub, except near the
lake, where thers are large grassy pl ins, or " dambaos,” dotted over
with palm trees. The thorn scrub is the home of the tsetse-fly
and also of numerous wild animals.

When an animal is shot in this fly country by a member of the
Commission a small quantity of the blood is taken in a bottle con-
taining citrate of soda solution for inoculation purposes, and a thick
and thin film of the blood spread on glass slides for microscopical
examination. The blood is then sent to a point on one of the main
paths, where a motor-cyclist is waiting to carry it to the camp.
When the blood arrives it is at once injected into a goat, a monlkey
and a dog.

\ Reprinted from the Procecdings of the Royal Socisty, B, vol. lxxxvi.
3 Dr. Davey resigned his membership of the Commission in Oectober, before

the completion of the work here recorded.




f'f'r':;i-rgahu:;:;:-;-.!.:‘.-:; in the DBlood {;-,r' Wild Antinals

WILD ANIMALS LIVING IN A FLY-aREA As Hosts or RESERVOIRS
oF TRyYPASOs0ME DISEASE.

g
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r table represents the result of the examination of

pecinens of wild game or other animals shot 1n this fly-area.
one column i * of hours between the taking of
blood woculation, in ofhers the result of the micro-
scopieal examination of the thick and thin film, and of the inocula-
tion of t A plus sign means that trypanosomes are present,

are absent, and a blank gpace (..} that

was not avallable for exami

e ) 1
animal lor inoculation, as the case may be.
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Oribi
Watorbuck

pathogenic trypanosomes &7 = 31°7 por cont,

account is given of the examination of

L 1 Har arma a1 } % o o e, T
1Y the iy =gk I 1.l|ji.|ll'|||l|_: e ( QININIsSsNn 5
camp ab Kasu. This par I the country is situated In the pro-

glaimed Sleeping-51 53 Area of Nyasaland, which extends from

.e Chirua River (lat. 13° 20" 8., long. 34" E.) 1n the
i g Iiver (lat. 1 50" 8., long. 34" 30' E.) mn the south.

as r thi ;e and on the west by the foc

bounded on the & ¥

The area is about fifty miles from north to south and twenty-five

from east to west. These figures are only approximate, as the

i




anosomes in the Blood of Wild Animals

aips ave far from correct. i5 1s the only part of this

country in which ecases of the human trypancsome disease of
id, up to the present, have been found. It will be seen,
then, that these animals were procure d from the very heart of the
Sleeping-Sickness Arvea.

Among the 180 animals, 57 were found to harbour pathogenic
trypanosomues—al T per ce

it

Table II gives the species of trypanosomes found in the 180

assification. The

IHere o diffic is encountered—the cl
istory, as in all others, is to

: eausing human trypano-

Trypanosoma rhodesiense, on

poste rior-nuclear forms. This trypano-

respects w . brucer, the common

wi als 1n South Afriea, and the caunse of

I5CASE, OF NaZana order to compare the two

species ol trypanosomes poclosely, the Commission 11;1..;;.-1'._-.]I

kindness of Dr. Theiler, C.M.(x., Pretoria, a strain
1l

of narana from the same :—]}:JL 1 Zululand where it was first dig-
Much to the surprise of Commission it was
cei has quite as large a proportion of posterior-
nuclear forms as T rhodesiense, and that the blunt-ended character
is commmon to both species. The Commission i1s therefore driven
to the cor sion that T. rhodesiense 15 neither more nor less than
T. bruced, and that the human trypancsome disease of Nyasaland
15 DiAcani

at marana has mever been known
This has }'l'lj..:'.i.lif.' been due i..,,,ii,;:__‘r"

man being returned as malaria.

trypanosomes then, found in the blood of w
animals 1n Nyasaln up to the present, by the Commission are
1. brueer (1 jmn 1] i i.:.l.-.'l.li_:l vel ,u'_-','l;.;'f,‘,»:;g'r,;,;-.'.: I::'-“jl:'p].'rl‘:.—i and
Fantham), T\ pecorum, T'. simie, and T. capre (Klemne). T, ingens
is also found, but this trypanosome cannof, with our present
knowledge, be considered a pathogenic ;.E:c.-ci{:?. to man or domestic
ammals.

In Table II the plus sign means that the trypanosome n:
at the top of the column was present in the blood. The other

signs signify that the trypanosome was found in a thick or

! Proc. Koy, Soe, 1912, B, vol. lxxxv, p. 428,
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film or by mmoculation of a quantity ol blood from the wild anun
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In every 100 wild s living in the Sleeping-Sickness Area,

0} 1 | 1 3 "y 13y i 3 v s T ram o
Myvasaland, taken at random, the lollowing numbers may bDe expeci d

il ke -

AT

to be found infected with these species ol trypanosomes.
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The next table gives the percentages of the different trypano-
somes occurring in the wild . The numbers are too small

to be taken literally, but it is interesting to learn that in this fly-

district the waterbuck, hartebeeste, reedbuck and duiker
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strain II, E——, taken on 1 conscoutive
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likeness to Charts 1 and 2.

subject

would not
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on the contrary, the san
panosome planted in two ditferent ammals of Eae s

cies grows in a remarkably similar Woy.

how much alike these last two curves are.

from different st uns of one snecies ol

the same degroe § method
ful for purposes of claszsification But, as w
of Strain IT has no res mblance to th
be found that each hama
of trypanosome differs, more or less, when subjected
method of measurement.
of posterior-nuclear forms has been made
the inemshine character between Trypanosoma brucei, gam-
biense, and rhodesiense, 1 will be of interest to note the percentame
these forms in the various strains. The method used is to count
number of posterior nuclears in 1,000 short and stumpy forms
ten specimens of a single rat's blood taken, as near as possible,
n ten consecutive days.
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no difference can be made out in

comparing the five strains. The

1 blunt-ended Iorms are present in all.

[[.—MorrioLocy or Straix III, CHITULUDEA.

averase length of this trypanosome
he poat, monkey, dog and rat, 1,500 trypanosomes in
length a5l 1

i ol sue longest and sporiest i—

» THE THYPA?

e average length of the trypanosome of Strain III, in different

specles ol animals, is as follows :—
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The following table gives the average leng
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T'be following table gives the average lencth of this trypanosome

=

in the five human strains under CI.'I]'J!;—]I'\:LL?J.". ’.J:UJ.J. as found 1 BOaLs,
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sheep, monkeys, dogs and rats, 6,200 trypanosomes in all, and also
rth of the 'Lll]:;;-:-:LL and shortest :—

I OF THE TRYPANOS 5 OF THE ¥
DEEX TAK FROM VARIOUS ANIMALS,

ln microns

Animals

MEanysngs Various
- { e
(3]

] 1 q +1 # Lz S e R 1S e MRS e
[t must be acknowledged that, in spite of the fairly large

number of trypanosomes measured, there 15 a marked difference

in the : length of the five human strains—Ifrom 222 to

26'1 microns. Strains II, IV and V are similar, varying only from

¥ ¥ BT ._||_l-..

* ] 1 1 el TR |
rence 10 average length may be due to slight var

iations
having taken place in the different strains, resulting from the
passage through more or less resistant man. There is no evidence
that this variation is due to treatment by atoxyl or other drugs.
It has been shown that the same strain grown in two anlmnals

: . : o ;
of the same species gives like results.

TREPANOSOMES OF THE
BEEN TAHEN FROM THE Rar

Animxl
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S600
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e Curves I and III ar
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SCAE0 in man io

Curves 13 and 14 will be found of use when the human strain
of this species of trypanosome is compared with the wild pame

and the wild Glossina morsitans strains.

OMPARIZEON OF THE I ENTAGES oOF I EAR FoRus
THE DHORT AND STUMPY VARIETIES OF THE TRYPANOSOME OF THE

MAN OTRAILN,

riment Ne, Nama At Fercentage among short
ICFTE S

Avérago

It is to be noted that in the human strain the percentage

ol posterior-nuclear forms varies greatly, although the method of

CNuIneraton 18 the san

e 1n each case. This presence of posterior-

nuciear forms would have been accepted a few months aco

sutiicient proof that the species dealt with was T. rhodesicnse.

Since then posterior-nuclear forms have been reported as occurring
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is accumulating that T, rhodesiense and T. bruced
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wild stabo, and straightway pul throagh o serics of
ental nnimals, the result is, in my « . I s Tros I—
uen in difforentinting species. Fo npl s F
wyrasornE rneet will ba found to Iu' |-||1r|'| mard
nt and kill of more quickly tho warious
i:..l..;.rn_l_q]':; animals than TrypaRopema qaiEbicses,
Somo Erypanosomed are doadly to horsos and cattla
and hprmless to oblbhor animals, such as dogs. |
monkeys, and rabhits, while others show |'1'|r'I-:|'-:I;
peeforence for somn particular specics of noimal,| Thede namos probably reprosent o kel
such ns the domestic pig. ]:r|nchn.I. pathoganic trypanceomed discovored

Groap A. T
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progant time in Cont Afrien.
toncad 1 have
LEL T - R
.-|||||rrr| i, 1B tha first group,
morphology and thoir nction on
. Each groap is distinguishabla or soparable
winll-doflned charnciers,
|._|¢|q|_. A. The Trypanosoma breneei e . —Tha
ing this group (Fige. 2 and 3) nre all moro
|m“ polymorphis, varying 1 8§20 wnd ul fram
rt and stumpy forms without frea fagelin to
g and slender forms with fAagellin. Tha
aingnomaeransdark-stnining granules.

to Elam
gaka ol ¢
species, Tryl i

mA they 8

stonuclous is smnll, nnd is |
tho postorior |
wall |

ne o Fuln gome distance fro
Tho undulating mmembeahd
d pnd theown inbo bald falids,
ard  to their action on animals,
members of this group may be enid gene to
ct many differont specics of animals— for
iple, man. hoeses, catile, dogs, nnd most of the
14 ""IF f o {20 LS al animnla. The fwa Cantd
At membors of the group, Trypanosema brucs
IRTROSFRIE 4R BEemae, daTi |ﬂ|!ﬂ 1 LoD
the mms way. AL fArat th wmant
place in  Ehe  inbeskino |
ko snlivary
tha Ilr.:|'||.'|~.|_-|l., mmd
ment inko ||i‘-'-'l'|:|=-'1'
only group in whiok f
nded. This group i I|-|' B ]l.u’lLL-'l'I [rom b
or groips by gh
|'_||.-|||_r| I, ILOEGIRE  Pecoriri
1] f Il and
r"l.l:-:!-|'- 18 kA OO0
||| ominont, sul

iH
thno

=1

flies i
tnkes

iarpiie.
cleus
i
w 1nddul

d,  (Fige. 4 o
of velopment in the teotas iy

Group B begine in the intestinal trmck;

|,'.., flngel pass forwand into tho

the fly, nbed I-J|II||'_|.' reach the snlive 1
pharynx, wherse tl complote thair developm
nd become infective. The difforence bebwd
Group A nnd € ap B is that in the Intler Lhe
salivary glands are never invaded. Thore are only
LW -,t,,||.|l.;\-|,|ll1 i '||rlll||lr|| included in this Rronp—
LOROIE RO T T R TR ..

former gives mdga Lo the mosEl i

v disenss of cattle in Africs, whilo
romnackabla for the mapldity with
i nonakic pig.
& Trypanadontd
ig up ihis groap

'L lam & '.-:"'ll- in

tlu. latter iz
riraz group.—Tho
Fign, b Bl aré
remarkable for the oxi )
their movements. The postorior
axtromily is o cod. The cytopleam i ¢l il
E™lige. Tha micronuclous is largs and tormir
and the undulating membrano is littls developed
il simpla. This speaies only affocts horans, oo
goats, and sheep. Monkeys, dogs, rabbils, guinea-
PR, bl rota mra r-tl’mrlnr}

Group O
epecies mnki
monomorphic, and

rapidity of

The eycle of dovelopment in Group O differs {ro ) |

thnt. in Groupa A and B in that it takes I

fret only in the labial eavity of the probosc wll

lator in the salivacy duck or hypopharynz. (Fig. 1000 |

Mo part of the oycle takes ploce in the intestinal
tract or in the salivary glands.

Thosa threo groups are wall marked, and it is
fairly oaay by microscopio exznmination nlone &
nams what group & trypanosoma belongs to, when
sson in the blood of tho vertebrate host or oven in
the theten fy.

RIPTIOE OF THE TSETSR FLIES
General chargeters.—Tho insects (Fig. 3) nre |!.I.|II.-
eslonred, ordinary-looking flkes nbout half an inch
| Fiz. 10, A,

44 @ALar
e e L

o A fFocad

Fra. 10, n.

R

& A B

|
|

y | "FLLENE,
|

ECIREOTE,
of Eha

sn listinct

the fly is nt rest. The d.
ked by five more oF

the p
y nad ra
tha 1
n rule, tha by
|_||| hi :-||'H‘. of tho Inbi
tha two pncbs nn
nt tul
In thn LMANETACEs
position, thoe
form a tube through wh

]

B

11F

srcbion

.'\1 i 1
dalicnio -c:ul' tlim
ads o hypophnry
i, il opening
y salivary glands
Iying chiefly in the a
Wi I nrrived i
known Hf
At tho prosent td
differont species bhave e
||-.nl|--.| inta four geoups by
| l|:~ ru.lll'l i® group; the (Glossimg morselans g
exini fizsca group; and the Glossina hiret
For our purposs it will ba sufficient o
by Ll :|'|||n|.'||'-l| &p g from the flesd two

T |

of tha fly.
1 thora waas
CH{ORBETEE

only one

Thosa

the enrrier of

g
| liz, tha e

brucei,
Trypangaora go
that probably all the tsobso
neding ms enrriore of all tha pat
pomos, at loast in Inboralory exporim
makes ono spocies of fly the espocial carrier of &
particular trypanosome is prebably boumd up in tha
| Batural history, tho habite,and distribution of the llt.
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Habital —This 18 the species made familinr by
veritings of trnvellers like Livingatene and bunters
like Gordon Comming. Uniil n few voars ngo it
wid the only spocies of 1 the habite lnd been
studied, and whon the w ) was used it was
this species which was m b i the dry.
thorny scrub which covers largoe arens of Lrop 1

Africa. (Fig. 11) 1% is nod found along the b

nkor Oor rivers, and, in fact, g to hay
distasto for water, 1t roquires shado, howavar, ami
i r found on opon plaios whers it would be
exposed b0 the tropical sun. Ino the F country ™
are thickets, undergrowth, and tress which

v Lha requisite shado.

g.—Tloda fioa bogin to ko soon o
risgo if the doy is floe, but usaally disappos
the hiottest hours, coming oub again towards evening
whan it hecomes coolor. About sunsob they are
often particulnrly notive. Moving objects such as
n motor cycle
goam fo attract
them g v,

r BN
luring

Fi

for
nob boyond the thicd day.
thit hall the 500 flics oxp
most thres days of their o T L
fies fecd undor natarsl conditions once
pix duys.

It is ralhor an intoresaling p
those Mies cot
mammals n
Thaoy nra qui
but most of thess, such
mongooss, and rubs,
up the fy before it hae b
curious [act soeme Lo bo
swoops through s couniry tho
appoar with the game and only
gamn has agnin multiplied to
enrious point {8 that by
killed off by the rinderpess;

il

two and oven theeo days aib
This menns,

int ns o

mo T

nnd the eyclist

is often sur

rounded by n

clouad of tleem

nittacking him

like no ADEE

swnrm of &

Under HIGES

¢ i rcumalancos

there s ollen

n pgreat  dis-

parity in the

numbers of tha

goxos,thomal

e o B

Tk is prob

nbl¥ daa to tha

males nktach-

ing themsrlves

to m moving

ohject in order

to mate with L & i

the fominles,

which mro ot

tracted by the

snfe movomant, nnd eomo ont of their cover Lo food. |

Teetae flies nee very sensltive to woather condi-
If it raims or blows thoy usunlly rom
Thev diminish in numbera during tha dry

senson, and are most numerous towarda the ond of

tha raios

Food,—In rognrd Lo the food of Gloss

in one exporimont 500

gleeping sickt

o]

]

T o reila s

ita of thsie
that 268 jor 5T'6 por coni.} conts
hlasad in & rocogr ble staio. 3
wara mada gmall typo of blood
ma oocnr in the
. watorbuck, nnd o r antolopo. In
only three enges wora nuclented rod blodd oo puscles
wl. From this axperiment it appears, ab lonst
in that district, that tha principal fo ]
moreilana is Eha bloosd of l"l=||-'-':-l'-\‘r'l
never euck tho juices of fewnits o I
is usunl in the caso of othor biting flies such ns
s aitoes,

The quesiicn is somolimes asked a8 to how ofton
tantas flies feed undar natural comndibions. From ox-
perimonts with fies in the laboratory it wos fonnd
that blood is recognisable in sfained specimens

Habltat of Glosdria moraifons,

galf in from lnll o minuie o o
hns punctursd tho sk
eproviuck Lan
important fanction of £
duation, Fosmindg 18 dif

in
Wi COmd

v berlBn

lsoing

a8 tho lnrvn is born ib o
soil or inte a crnck in tho ear
and diébris, and within a few
into n hiard blnck pupari
pupn remaing quisscent
11} enture. Al m tomperalies
-1 23 days, at 70" ir

soukt 60 days. TI
[iatls !||r b .'|:-'-' C
tions and oo
fommle 1 i
A {nvourite site for her
the under-gurface of o is
which roemning nt places g8 J
ground, Another condition is
ploce is noar a native path or o
may be to coable the mother lo procurs

a b

oal,

Pl

wl himd fed wi
rosults i

wl




which
1ldl think

|I
lies in fe

|
Wl bt wlien
swers led o

af Neeel
-1n

the nct

fully
noniling It
nftor it

v Ehe rmost
nt of repro

lied from
pupipArous
R, ;\.l,llll':'-\.':m'll.-
.  This is

aw long the
nly on the
. tha fly will
and nb B5
oposited all
orinin F"”I'
wredd, Tl
tv of slinle.
aliagelo i

fallen,

i alove tho
o brooding
path, This
ro Ler food
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easily, or it may be some instinct in favour of tho
cifspring which enables the newly emerged fly to
obtsin a fead within 24 hoars of bicth.

Glossina Palpalis.

This is nlso a widoly distributed spocies. I |
rangos on the west const from tho Scnegal river |
~16° N. Intiinde—to Angols. It oxtends owxsk
warda inle the Bahr el Ghazal, Tha ea
boupdary of tho species [ollows the wallos
tha Nile, tho csstern shores of Lake Victorin s
Laka Tanganvika. From the s d af tha
Inttor lake the boandary follawa tha I
tha Congo Fres Stale nnd Kliodesin in o
westorly dire n to Angola.

Habitat.—This spocies  differs Irom Glossina |
marailans in being n lover of water. It frog
edgos of lnkos mnd rivers whoro theeo is ¢
nnd plonty of shado; this shade consists of
junglo: with high trecs and denso undorgros
which growe o wilhin @ faw font or ¥
af e waler'a i,  This tectas Iy 8 oE |

und on ¢pen | hed Eacked by gross plains, oven |

ough Elhaer some low serub near the |

r. It is mot found i ds or papyrus
Awnmps, and as most of the Ej,.n:u.u.ll. rivor volloys
nea chokod with reeds it follows that 13
does nob nscend these rivers, In short,
fonnd nwny from water, excoph in cnsos whoera it has
followed mnn or :4|||||II||H !l'lf [} I||i||I or g0 (0T
purposs of foodin In this way it Ia bronght muech
mare in with man than (Nossinag morsifans,
which is o dweller in desert places, tho hoannt of
wild animals. dilossing palpalis is a fcoquentor of
wntering places, on Inkes and rivers, or wator-holes
in the bosh, whero Ehie natives come for wator, and
where ns o rule, on acconnt of the donsity of the
buman population, there s little game.

Habits,—fiosnng palpalis has the sama habit of
biting by daylight ns Glossing rorsifans. 1t is nod
gren until the son isup. If it s o fino mo

gy mny be nctive as carly ma soven o
sopen. On dark shody spots on tho Inko shore &
do not becomn tronblesoma uwnti]l abouk ten o'clock
when the sun is well up, In cloudy or w 1||l
wentlier fow flies are abroad. They have m 1
fAight nnd suddenly and silently flop on to kim,
cauding &0 little sensation thab tha sharp stab of
thy probosois 18 ofton the Arst thing folt. S .
times they insert the proboscis so poinlossly th
nittention |-. nob denwn to the spot. As a rule 1in
or ng ation follows tho bite, me ilehing or|

g or reddening of the skin. HBat if :I.-*rul
many bites about the same place thore
ol dleald of ewelling, indurntbio
nnd irritation which last for sove 3
is nnturnl somo individunls pee mucl mors allec
thinn othors.

Feeding.—As In Closaing smorsldns the Lime
taken by the Ay in Olling iteclf with blogd is short,
Stublmann weighed tho fies befora and after
fecding nnd found fhat the o [

n balf times their own weigl blood, nod tha
femnlos sometimos ss much as twoe and o ball
timaos.

Foul —Under ordinary elrcnmatances in populons |
districts it may bo sssnmed that man supplies most
of tho food of this (v, and it i8 considored by 8o
that it theives botter on human blosd than on any
othor. In eaptivity, howowver, it feeds rondily on
any wirm-blosded animal, especinlly on birds, and
if hungey may evon ba induced to foed on eold.

bloodsd animals, such ne the lizged or frog. - Bub

in the nbsence of man it may be that nA
his spocies is a dwellor on tho ba [ rivers
vl Imkes, it comes muoch *mors in contact willh

na wmorsilans. In Ug
WiIrd Tomoved I'rmu. tha
bbb
tho fly. On the Iu-r s, -‘Ir-l lI'-- natives
romove:d inland or in |.I1|'\E4‘l wlier
]ﬂ.tmn the fly hnd to adap

L
poer cent. of the il
I-fm:-.l. :||1-'I B3 |\|'r o philinn

vl t

e
th this spocies.
I noed nod pgo fully inkts the
aof filnazine i -
B 1 Caloaseied Fd
ml, howovor, and that
former has o m vl predilection
ling grounds; these aro sandy |
lake shore buoked by o bell of v
g groundds on Damba laland,
where somo thoosnnds of po
arary month for the Inhormtory
gand aud pobdles. It is 40t S nbove tlee 1
af the lake, I the buash o to within n
vards af tho .|I_|-rﬂ. @ pupm nro
n rule mn ifne b or i ow tho sarln
nt or near the e |I B the belt of ¥
n long time wa [niled to fAnd @
nlilioogh dnys were spenot ||:| l1|r.|||-I aver 8

formaed «

i 1 '|r "u.t I'I|.|'| I:-ru'-* ing I|'~'|r||-| waora
oversd by UCaplain A. I ar, B-AMLC,,
shins of sand ot the of tho Ia
crob was digcovered there was no |
patives found them in mbaors,

s | thoy broumght up ns many nd TO0M0,

promised o eont for each popn brou

aboratory I had to ¥ oubk nmencly £
b ¥ !

Thess wild pupa pre to o much he

liwesd for o rn*-||- -] cl[ it
In condy nts with
NECEESLTY I.-'r " urk with lnbor
tho wild ies " may (A
| species of Erypanosom
it want to

15 ||l-\.l-\.;II|'| ¢|’

ore i§ no reason o b
||'Err‘-'-.l by contack with
fouled cages. Any try
brod flins may therefore be co
from the infected animnl they

It will bo secon from bl
principal groups of
wprorsifans geoup and tha lossing

er from ench othor in woll marked ehinr
the former living in wild, uopopulnted disiricia and
trusting o the wild game for Eheir Toad, tho Intlee
along rivers and lnkes wlhich oare usually thickiy
populated and trosting to man for a feod supply, or
in his absence liviog on the largo reptiles, birds,
and notelopes which fraquont those plnces.

[l 1w,
[I\L[ l:l o two
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LENGTH OF LIFE oF TSETARE FLIER.
One word more in regard to the durntion of life
of tectan flies. This in an important question, bk
oTed di ult fo mnewer. Tha img

remnin dan

flies. I romi

when the (LU slion o up th
Avobury snid he did not soe any ra ¥

fiy should nod live for years. He had himsel! known
an ant to live in captivity for somo 15 yoars
Caepnator tried Lo aolve the question by marking
Inrgo numbars in & given npob and finding out how

¢ bho marcked Aies could be recapiored. Ono |

was eanght 199 days aftar it had beon mnrkod.

no siates that he kept o fly in captivity for

1} If we put the life of the fly, then, nt
redr wo may nod bo fnr ont.

I have now given n sketch of tho principal patho-
gonie trypanosomes in Contral Africa, nnd also of
their enrriors, tha tectsa flics. In my noxt lecturs
I ehnll proceed to doseribo more in dofail tho indi-
vidual spocios of trypanosomaos, boginning with that
one which enusos nagana.

THE USE OF MAGNESIUM SULPHATE IN
THE TREATMENT OF TETANUS:
WITH AN ACCOUKT OF A SIMPLE AVPARATUS
FOR PHARYRGEAL INSUFFLATION.

By 8. J. MELTZER,

R R B EFATITUTE, AW TORK,

TETAxUS, & frequant complication of tha woundaod |

in the presant war, is o frightful disonse. Hor
gpanme torfure fully conscions vickims. Fur
it is 1ho spasms which, at lo
cascs, canss the fatal issus, by profound
tha tions of respiention a
|:.'. a trontmont which me
ralinf fr
able imporiar
I.'Il-' viriong axperi
nino yoars with the use
sporndic cnses of
n dould thnt the B nmaE can be foliaved
h'_L thoe uso of this il o i much greater
oxlent Lhi by LAy ber mabthod of tcantmant.
Furlhermare, in mnsn e of tofanns magnesin

sulphnie proved Lo be dircclly n life-saving remedy. |
Similar resulits weora obia 1 with the wse of |

gnlts in tho sxtonsive cxperience in Lhe

war, Howover, by & sludy aof L present |

niiong on this subjoct 1
convinged that there is grent necossity for
indorstanding of tho '|:-r||w||'||| & nnide |'|-. g
thod of trentment, the various |1|r-‘h-.ﬁ.|~. af
ration nnd thoir indications, the posaible
e idua G0 tho usn of tha mealim enlla.
ine for combating this danger. On tha b
L LERY ] rental  experioneos
nture I formulated o
o yvarious points, which I
shall &lalo illlr-!I né briglly as possible, hoving in
mind axclusively tha practical side of our subjoct.
Thera’ mre four wnys for tho sdministeation of
magnosinm sulplinks, snch of which hns & &p
nction nnd consequontly n specinl indication ¥
aro: (1) Bubcutnneous injoction; (2) intran |11|h|,1||||r
injeclion, combined with inhalation of ethor; (3
intravenoos infection; and (1) intraspinal injection.
Excopt for the inkeavenous infestion, the magonesinm

DR. 8. J. MELTZER: MAGNESIUM BULT i-'i-TF' s 'HT-'I-‘H.S

-:'.'I"l ey == T HyO) shall bo
{mialeck |I ir) solution. In &
must be kopt in mind &

| el ¥ Iod with ster

will EORe cones

neties injeciions,
1an 2 .o nnd nok less i
polution (25 pir cont.) per k
waight, to ba injocted four times in 24
MNEERL Light - etherisnti
should precedn the injocti
2. Tairasniecelar SR peclion

| effegr=It is bnsod upon :h¢

mysnlf thnt n moderate

incronsed considernbly the off

salts. Chloroform |‘Il\.||’l1 ok oXnrk ;|.I.|"||
Tha et ghowld ha fmirly wall

eonk) por Kilogramime of I
imta 1 1 8 of thea |'I||L,I|
1B tha thigh shouald ba mness
webhofin conbinued lightly rr,r b

minutes longer.

3. Tufravenons infections.—Tha cor
the golution should be nbout 3 per eont.
nnd not more than 5 e, por minuts

T Vi .h-r vain.

Subcutnoeons injoctions exort thoir off
They cannot relieve immod §

milder
ol
LEOALE ||u|'-.l|-'|1|' ehounld ba 1
il pymptoms sof in (local
trigmus, &o) mmd boe contin
disomsn. (In very young
not oxeoed OB o0, par kilo
Intramuscular injections pix
greatly oven
houar,
cOmp
of tha |
tions sh

Howaver, on .|-.-.l.-l||-.l: of *'H' i || ety of L
cedure it moy ba rosortod
for some renson 4:-|.'I|.|'r m
of oxerci
Intrnvenons injections nro coj

dan roE oilects f the epmsme (i

g, comslriclion of the |
promplly than any other had o
Bt the beneficinl offect may oompls
in less thnn 30 minntes. Hosi
this method tho r||-r~l.||'| ion
nlso=—hy the diroct n
The usa of this metlod

sorvod for omoEgency

quick n ks urgontly dos B
l:|l.:-|:| aliould be guarded daring the

i whon the pulad shows &l

e, OF the rospinations show &l

infusion should o abt ones discor
tunntaly the ill-effects, if not permitted to conlic
too long, disnppear quite soon after (e lnfasion is
disconbinued,

1
il bnnd wlee
T thas 1
I Erom
trnelisntor
to bo connoote
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TRYPAKOSOMES
CAUSING DISEASE IN MAN AND DOMESTIC
ANIMALS IN CENTRAL AFRICA.

Dielivewed bevere the I I Cellege & Physiclens of Londom on
o s I el 24N, and Sk, I2IS,

Br Bir DAVID BRUCE, C.E. F.R.8,
M.B. Emin.,, F.R.C.P. Loxp,,

R EFN-FEXERAL. 4 % .

To this tha
ME. 'RERIDEXT AND GENT ¥ firat | proba
lecturd an atlompd woR mn . v Lha
subject—the Trypanossmios consing Disense in Man ) i HEOT,
and Domestic Animals in Contral Africa—by o fow itlenida in those days w
i 3R.Il.'ll.'-l'.\' E{HIE KE on LEY pRnasomen genernlly |
and Air elnsgiflention, nnd 6lso -
tion of their carclors tho
n e to deal with one of times
spomes more in detail, doseri firat it was
ila pathogonic nction on v | nnimnls, jig | cArbal-Tuchsdn siain
carrier—Lha teolan fly, Glossing morsifans—and the | soon it bocame avident
resorvoir of Lho virus, the wild gamoe. parnsita, It wns thon
e R e K | might be motils in the ls
HISTORY OF THE NAGANA PARABITE. [ kions of Bloed wors mads.
Tho first specios of Group A, ns stabed in my | & eapidly moving ohb
last lecture, is Trypponssossa braced, and it will ba | nmong th il blosd corg
Lo bogin with it, ns it is also drsk chrono. | know nothing abouk LEy pRnosHE S

o ¥io. 12,

pathegenic
IrypAnoEoma
discorered in
Central or
=ogilh  Africn,
[ il you will
allaw a &l
mutabingr

I arrived
Hath

“ntal and High
::-.rlll::rj_l‘.ll::-l:l]l‘;:rl:llll: Uar Bk, Uksamabo, Solmlnmd,
siked mo to go to tho morth of Foluland in; conmexion with il
Erder to roport on an outhrenk of discase ealled | hi ons hlood
seana,” which lind broken out among the native |in numbers in th
Trav g ob thal timo wis 5o ossy | might woll be o
*. 88 tho rallway into Zululand had not | affect of injoeting tho 1 Hagnnn
o My wife and I loft Pistormnritzburg | horses and doge. In th inle L
et 27th, 189, nnd travelling by mulo-wagon | much more neute than in entile snd
herived toven days lator in Eshowo, tho eapital of | swarms with the parasites. In this way it
e 4 4. Thers mn ox-wngon was provided, and | be evident that thess hmmatozen hod o ennsal «
V2, T Trovi-sbreat, Birus oAk wo lrekked to Ubombo, & magistrnoy in tho nexion with the disenss, At that time, bowe
5, Kb, Lt arw |_sppeared 1n Tue Lonoxr of dume b, p. 05— | tore wos mo suipicion that nagnoa and tseise
&




HIR DAVID BRUCE: TRYPANOSOMES. [JrLx 3, 1915

g Tur LANOET,]

—_———

discnse wors one and tho same. 1 was believiad by
ovoryhody that thoe teetso fy killed horses and
eattlo by injecting n polson into thom, Moresver,
cases of noEAnR Word GoCurcing amang native

catile m miles awny from the ™ iy belt.” Tha
work wos being done on Ehe top of i Lebombo, n
of hilla some 2000 feet in height, ]

i and south, aboubt 50 or 60 miles 1
comst. Dotween the hills nnd  the #en
there a n jow lying const pla pomn  aris
are infested with iso flica, Now
Alrican

of wh
I Bind read in Liavingstono and
jumtors about thoe tsobs
ne curions to koow what it w
axon and several dog »
* Fly "
1

n the Dogann oxXen.
wnlly nnfalded it
* of the teavellers and h
This, then, was the nner in whick
ved by trypnnosomes in
digenae wos
ab Ubsmbo on Nov. 24th, 1894, and wna
1 Lwo monthe afterwanls on

. ¥5. This wa done by the mill
& in South Al

n, who ovidently the
leiently consalted i
on in Zuloland. 1t

iha authority of Sinla B0
enabla ma to retarn T the fong rond and &
np the beoken inves 1 mention this
aliow that if it had not for the onerg
datormination of the Governor of N the
&ir Walter Holy-Hutehinson, this dise
hnva bean delnyod for years. Tho inibii |
y inte tho nainre of DAZANA WAS wholly
In apite of much difficulty nnd obstr
ho persevored in the forthernnoo ol the inves
ion, amd cortainly without his netive aid nothing st
t time would have been accomplish i,
parasite was sent in y living con
to the Royal Society in London, when
od in tho bands of Mesars, Kanthack,
Blandford. Th i tigation Inated
1 was published in tho Procoedings of
oty in 1858, In that yenr the trypano-

two ¥

thie Hoynl

BOmMA WiLE h

the Brown Ins d deseribod and nnr
in o itben in 1699, At this &
mnn  parasi found its way imlo m

laboratorics and much .ol the onrlier work

trypanosomes wWos foundoed npon ik

The Nagena Porasite ard Trypanosenie
Ithodcsicnee.

A mow and vory importo
this hmemntboi ] d 10 Fabrus
I'eafos . W |l|'|-"I|-\-. of £
)l of Troplenl Med ) y DXMED TN
work o stained spac nf rat's blood,
whot waa sapposed to be Trypano
i ig. ordinnry elecping sickn
1 rkod peculinvity in the morphol
mndne him doubt whother tho micra-orgne
'nn peally. TryiaRosertm ; hiense or not. The
aragitea wore obiained from & man named
Armstrohg, nnder trentmont in Liverpool, who haid
been infected in North:Eaat Bhodosin in Soplomber,
1909, Stophens, in collabormbien with Fanthnm, then

giodied this orgnnism mMond closely,
: T

wills ma Elink
Bl s

this in spil

from Poringuasan
1, in fnct, all ™

tlien b

v old mong
. AR BOON
curad from
1 thia Cam .
v to the concluslon that t
i 15& AEC 110 T

lam 1 |
forvearl the

th
ensed of ¢
among hunters amd oXf rs which 1
it down to malacis, but it is possib
to infee
I will pot pursun fu

-J-_ H
Apo nee wanbsd belori

time nnd for
Lal il plaly aptisinebory ANEwWor can bo givon. 1
it b ba understood thab in the [ollow
deacription - of Tryparostiid brucei, Trypa
rhodesiense i8 includoed,

g5 much for the history of tho nagann purnaita.
Lot ue now conslder the diskribation of this trypano=
soma in Africn.

GECONAPHICAL DMETRIBUTION,

From the map [a map was axhibited ropresonting
tho disteibution of Trypanosonia brusd in Afrien]
it will be soon that Trypanosonua bruce and th

Tk LANC

well-maarke
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o and enme b
ik Epecies from
L -ll.F-u'II'.”'I'rlrlJ:|.l.-l|:z
mie nbont the
Fll."'!|!||:|,: sick-
o will ngres
v o thoas
this far.

ping sick
Ve wore, how-
although thae
B nlmogl umn-
Coantry,” no
ey panoeom»
uld o fanmd.
in the wild
terae, amd
] reported
East Africa,

it they ara
Lo considor

becanss i
rio identicnl
" Nyasnlund
Il parts of
an, Ugnnda,
nevaal, nad
a8 soparnto
il only. ba
e

soent yonrg
wil of snch
b oceurred
re nsunlly
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¥ Ilf'll._’
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v parnsito,

BIR DAVID BRUCE: TRYPANOSOMES,

Fia.

13

W

I

e
& 5

alisrasn cnused
Afriea,

aly sopneate
er from
to be rank
ek, thie nr y hns Lnt
1 Trypanosonia fog nnd thot of
la Trupanosoma ugdndae. Bob o
koown of theso varietios I think it better
ol simplicity to include thom all under |_
Epecific Lorm
oxl g tho districts aro ahown whemm
up to tho present cnsos of this didenss
been discovered. (Fig. 13

MORPHOLOGY,

I maw ga on to describe the morpl
Hors iz a gl

sonting the Zululand s
I we hnd sont i

1 Pretorin in
fampara it with the Nyasnland homan b

Trupanosoing rhodesicnse of Stdphons nnid
This trypanosoma is dimorphic or poly

This meorels

loager forme n greater diversity of shapo is found
thno in the species bolonging to the obher Froups,
Tha skort forme are brond and. stumpy in BHOE-
ance and have no freo dngelium, whoresns tho long
nre much more slender in appoarance, and have o

Ji3 Lmres | |
._{::: ujin{_ﬂn IR

moand that bhofwoor ) T

I S | b itaLi Pl m e
WRASALAND SLEEPNG SN EMES

i £ fiad bl
cads. (Fig. 14) In woll-sisined specimens tha

Fro. 14,

Al

protoplasm of many of the
Rr-'ll'-'-ll'l'ﬁ.ﬂHjN"'I.‘i.‘I.‘”:.‘:ilt the nnterior |'\.|:.r|_i|'|: af
coll. The nuclous is oval in tho long and alend
and ronnd or oval in the short and stumpy. O

wollmarked free flagellum, In the living and | poculinrity about.the nocleus of this epecics is thut
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TRYFANOSOMES.

it 1 frequently placed far back in the body of th
organism. This pec |.]:iu.:|'1!.. 18 ondy found i th
short forms, novor in the long. ‘The prrecntag
of those so-called postorior :ILI.IIE"|I'.'IT forms is -:|rl-|.|.
largo, evon as high as 50 por cont. Tha micro.
nucloua is small snd round, and situnted on o
nvernge 2 micronas from the postorior exbromity
in tha long and slender forms and 1'% microns in
tha shork nnd slumpy. The undulat 1 bramne
is well doveloped nnd Ehrown inte bold folds and
undulaticns. The Qagellum in the lon 3] alanader
AVErs 58 microns (maximum 11, minimam 20,
Thara ia no froa Asgellum in the ahort and stumpy |
forms. [Slides showing vnrious sirning of this
cies were hero thrown on tho screcn.] From
& it is nbondantly evident that tho
g Brucel of HEolaland, 1894 pnd 1913,
land, and of Ugands are all identical in
This docs nol, of S0UrEs, PROTE
thoy all beloog to the same &pe il Apdcing
of buttorfly may mimie the coloaring and slinpe of
anather, But it is ono of tho charnctgrs upon which
wa dopend for classiflcation.

One useful point in the morphology of theso
elraing has been emitied: 1 menn the length.
Tabla I. gives the lengih of varous straine of this

TApLE L—Showing the Lemprh of Vardour Sirains of

Trypancsoma Hrucei.

Bourco of strain, Avempe. |  Max, Min. Bemaiks.

| Mbzrona, | Mlesonn | Micvona,
Humisn: Nyssalend .. A B0 D
" o 2 =0 | Fyi]
Wild gams . S Fa X510 53]
3 3 s LA =6 LR | L31] -
no i 0 [Verdoas,
24 =0 130 i
24 i L]
From this it will be seen that the
remonta of various siening tnken from widaly
wd parts of Africa como out fnirly reg:
The haman strain is the longest, baving nn nver
|'!"'F':|5 of 24'2 misrone, wherens the Zululnnd ]’-‘1.5
strain is the shortest, 210 microns. Ik-is rathor
remarkable that the wild game and the wild
Gloasinag morsitans stoains should have resulted in
exnctly the sama moasucfimonts. The bresdth of
tha long and slemdor averages 2°76.microns, tho
intermedinte 525, and the short mnd stumpy 355

SUSCETTIRILITY OF ANIMALS TO TRYFAROSOMA
BRUCEL
lemen, having describod the morpliology
and having ehewn that tho various
Ugnnda, Nynsnland, and Zululnnd
olutely idonticnl in appearance, allow mo to
to the second part, the wmthogenio action of
this trypanosome on various animole.

Many mammals, including man, horses, mules,
donkeys, oxen, goats, sheop, monkoys, dogs, and
ninny othors, are atiacked by this parnsito, Birds
amd tho eold-bleoded verteleates, such =8 croco-
dilos, lizneds, and frogs, aro quite noaffected by it
A single trypanceomo soems to be just as offi-
eacious in estding np infection ne n million, and b
doca mot soem to maklter whether the kind of
trypancetme injected laono of the long and slender
forms or one of the short and stumpy. As 1
maontioned nlroady, passage through one apacios of
animal usoally heightens it viraleneo towards
that animal, At the Army Medleal College, whon
the nagana trypanosome begine bo kill rata in two

—_— ==

=
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or throo dnys, it is usunl to pass it n few timos
 tho rabbit, which has the

nnd making its p lel,' 1"|rm1r.:"|. the rt less irks
In regoard bo n tremaely
r to infect nn animal | 1 1 cim; it ie
||'l, gaf (5] :-;p..|i|1 s la in infected bload
amd wwely to sorntch the skin of tha oxp rima III 1
an Thare is ovidoncs aleo Lhat 11
laka o theough thas muocous men
ATH A imes infocted in this way
infected meat, b iI is p la that in theso ensos
|1 moan k.
x] -r|||,1q--||,= ]|||_,|_- sonE 1 to show that
o can even ba
s-L buk this must be & rare acci
lnve ywo oscapeed infeciion wihae have
of post wetem exnminaiions On
siokneas in man and other animals?
think wa are &ile if wo Iny down asg & rule that the
infection is conveyed in natnre in the vost majorily
of instnneas by tho bite of the tsoise fAy.

But to rolurn to the pathegonic ncelion of this
trypancsome on animale. Tablo 1I. gives the
TAbLE IL—@ieimg fa) the Aweraps

Peiraie {m § e Sy

Homis ..
Wild gl o "
TR dilewidilad SaHlany
Fululand, 1913 o o |
() The Numd

Lo 3{m1 sl lenp
wl, 1913 .
!

nveragd durntion in days
by wanrions  sirmins  of
tho number of animal
will ba seem that i
rapicdd course im mam,
three or four months, This, ns we s
muarked contrast to tlaa ch mor
of the Ci )
SR A
NRENOR rins ||$ COUrED o0 o ny
No opportunity of si ||-.I'\.||'|r.: the disense in horses
openrred in Ugnn |1-:| i horaed arn very
goldom seen in Lhesn couo In tha ox the
disenso is chronio and & certain ] rﬂ]ln'ru.'-:l eOTEr
In the othor animals b y il
the disgense rans o fmarly 81 F CONERD, d il
litkln or diffarcnce | Wy VAE 0 8 BooR
batwoon i di nt strnine.

Mapnon is, nd o rule, n fadnl di
iz shown in Tabla III. From thi
ba geom thnt no recovories bave becn roported
up bo the present in man. In oxen B0 per
cent. and B3 por cont. of ecoverics are poted.
The number of animals amployed, however, 18 &0
smnll that these fgures nee nob rolinble.  With the
exception of the oxen, almost nll the other animnls
dis, Out of 318 employed in thess oxporiments
only 3 recovored.

From ita action on animals, then, just as from its
morphology, it isapparent that Trypanceoma brucei

mlihy

hiours il

Moreove
Fired g batl
know how
oucountori
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n few times
he effect of
wards Lho mat
L losn irkapme.

ik 18
d hlood
rimientnal
lon may

r meouin.
ta ghow that
ugh unbroken
lant, else r
mnide hy

 role theit the
» vast majorily
fy. =
action of this
1. gives theo

n im Daog of Eee

lisenen cnufed
mnosoma, alao

From thig ib
runs o Inirly
a8 0 role in
aliall soo, is in
ehronic courss
id by Trypanos
oye, aml mules
rnge of 38 dava.
ionsa in horses
horses nre FOry
In tho ox the
wrtlon recover.

id brongdly that
MITBE, that
nlonca AR

sonse, and Ethis
ta tablo & will
been roporied
oxen B0 per
s are  noted.
however, 18 &0
inble. With the
o othor animals
pEd pXperimenls

, just as from Ite
raropg Fruses
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as it oecors in Zoluland differs in no way from the
¥ynealand strain cnllod by Stopliens and Fanbtham
a]-;._.P,,,.aa.Junrg ricdesiense, . [6 in true that cnses in
man have pot been reported from Zolulend, nor
feom the Swlan, Uganda, or British East Africa, but
1 oxpect this bistus will be Blled up within the noxt
—Khoarima (al thé Percenitaged of Jiedo 1
AN Il:,llll_,ip Animade Infeched with Tr}'p"ull;n'llr.\.l I

Eruin.

e e |
| e — l:';
= | -

[ == [wox

- [t
LTI R A
Falaulamd, 103 .o o
&) The mumber af oaimale eoploged,
| .-
L et ] i a L] ) 15
B | =

i BT
1

[ F|l=]| & = )

few years. [t ia truo that Dr. Taotas tried to infoeet
kimsell with Trypancsoma brucei got from the
wild game in Portoguesas East Africn, and js of
e nlon that this proves that tha trypaoosome of
man snl of wild gnme ara different species: but
this does npob distorh my boliof that the
te nnd thai cnusing disenso in man
ia Nyvasalamd are ona nod the snme. I §68, of
Conres, ibhle that thero many oxist in N yasaland
i wpnrale ifshCios nf EEY MR IR confinsl to man,
and exactly [lentieal in morphology and action on
agnulmals with the trypanosome found in wild gnme
asd the wild fly, it may bo posgible, I say, butb it is

[ AR
Baguna

EEIER OF TRYPANOROMA BRUCEL
Now, baving describod the morphology of Try-
pamcsoma bewcel and it netfon on animnals, [
come to the qoestion na lo how this protozson is
caavoyel from the sick to the healthy. In Zululnnd,
when i becamsd appatent thal aagnom end tsotss.
Ay discnse woro blentical, experimonts worn n
o fird ont if the iy was the carcice of thy
or merely a concomitant of the low:lying unhoalthy
country. It wns commonly belioved by the Zulus
that thefr cotile contracted tho disenso by drink-
log out of the same water-holos ne the wild game
Mealthy horses, therefore, wore sent for s few
| homrs inte the ~ Fly Conntry,” muzzlad in such a
way that they could neither sat nor drink whila
| there. Theso contenctod the disd =, (kn tho othor
I.I.“-I'.-|I bunddles of grass mnd BUpp Sf wntor brought
| from o heart of the ™ Fly C v, and fod to
| bealthy horees on the top of tho hill, failed o
infect. Bat tgetee fAioa brought up in g from

| tha law samnlry and plnced straiglitw ny on henlthy

aniinala wWaore [
thrss and other
qursli

and p

nd fo give riee to the dikense. By
saporimonts it was proved boyond
thnt the tactse flice Glossing morsitans
idipes wore carriors of nagann, and one of
the fired guestions which prosonts itself ls, What
proportion of the wild tseten flies found under
maluml conditions aro infected ?

THiE ISFECTIVITY oF WiLD TeeETsSE FLIES
(Grossiva MoRSITANA).

Maorearor, when ono is in the ™ Fly Country,” and
being bitten by teotse flics, it is interesting .to
know how many timoa vou may b bitben withoot
eucguatering no infected Ay, |

Methodds Eplain ol

The metihod emplorved in NWynenland
infectivity of the wild i Wil s
ive bove ware empldved in entehing

the low econntry, and thosn wers broug
saume dny to the camp in small cages
cyclist. Ench cage wns fod on threo
noimals ; the first doy on a monker, the soc
on o dog, and the third day on o g To
somo extont that each animal wos

fly, tho Mies wera fod daily for n

times on oach animal. It §8 doabiful, howe
sven with thess procantions

on all theos animals, Thao mber of 11§
[T u-.'q::r:“;l:d nbhont I:l:} |'|I||| nf oneh on
fedl an by threa diffecs pots of lics, t
monkey, dog, mmd g i enn tho ganntlet of
flies. If noy animal becamo infectod

jrrrosonea briucer, i4 was rockoned that i
only one infective Ay in the bateh, Ther
courss, hava beon two or more. Tho
nof n vary accurnta one, but probably nes
for practical purposes,

I now draw your atbontion to the result as shown
in Tabla IV, As will b scon from thia tablo, thond

mny, of
10d wns
anough

(el ma
ma beroeed

gl Tuwrdie P

the Fra

Monkey.
Dhigg.

" |
Ty ra
Hapd, T¥ih
w ETER
Det. 23h ...
Heor. Bik

worg 56 cxperiments, and 10,081 teoiss Mios
maorgitans) wors cmployed. In the 56 oxporin
Trypanoeope brucci woa found 20 times |
conk.). Nino monkeys, 14 dogs, and 11 goais
infosted, This gives n proportion of 1 in
2 dies por 1000 emught in the sleoping &ic
aren, Nrnsaland, infective with nogenn ‘This is
only allowing one infeétive Ay to omch serics of

flips fod on the experimental nnimals, and is Lhone-
fore the irreducible minimum.




8 Tne Lawcer,]

BIR DAVID BRUCE: TRYPANOSOMES,

[four 3, 1815

Months and Seasons,

From these exporiments it {8 also spen that thesa
infoctiva fica oceur all tho yoap round, and aro just
RS DO Merons dafng one Sens00 48 anothor,

To conclads, then, io regard to ths natoral infoe-
tivity of Glogsirna morsitase with this apecios of

trypamosome, it mny bo eaid that if o man is bitten |°

by n tsotee fly in the slecping-sickoess aren of
Myaaaland it is 500 to 1 againat his taking the
diseasn, sinca only 1 in every 500 flies 18 infeotive
with the specifle parsa

Tae Ovene oF DEVELOPMEST OF TEYPANOGHOMA

BRUCEI 1N GLOSSINA MORSITANS.

[ ought now to describe the cycle of dovelop
NRELOn PRE the tsetse fly, but na this
pment in identically the snme as that of
masomda gambicase in Glossing palpalis, nnd

s the cyclo was first worked ont by us with tho
Intter, it will ba to dofor tha description of

eot nntil wo eomo to discuss |

tosmna gambienas. 1 shall, therofore, now
1 b consider the roservoir.
+ Whence does the tsefse fly oblain the nogann
virue ? :
TAE RESERVOIR
In X Innd in 1896, when it becnma oot
ongnona or tsotse-fly discaso
nnimals by thao iy, the
the I'l‘- il od the virss
Lountry ™ ra Ware no nolives, sl
g, and withh tha Zal
18, Thera we

n that

to- tho

na hors

ta, or dogs sufering from nngnom from |

1 Ay conld ohinin the pamsite.  Bub the
g & Governmont rosorve was swarming
with wild noimals on which it wms ovi Eha
Ay fed. If yvou shot ome of thosa In in tha
= Countey *  you
teetzan siill cling on tho s Thia lecd
to the cxominstion of the b
beoste, and other wild gamae I
wid spon s an animal was killed o
e Boad g gont off by n native t
top of the hill, whore it was inj q into m
Benlthy dog. Smoars wers also me and oxn-

woortd ol il ImEany

mined microscopically. In this way it was p
; Y

entation and diFect m
pramination that the blood of many of
e contained the snme trypamosor
I gave riso to nngann, nod so the my
! evoie ws clenred up,
inee 1E0G further ione bhavo beon mpdo
regarding the presence of i sitos in the
1 of wild game in different parts of Afcica, an
Waoal Coasb, in Uga , nnd notably in North.
wstern  Rhodesin by Kinghorn and Yorke. Ino
Innd wa nleo sxnmined the wild game with
some core, and I shall now procoed o describo the
results.

Beopis
wild @

or WiLD
ICKNESS

TRYFANOROMER Fourxn e Tne Bro
ANTAALE LiviNG IN THE SLEEPINC
AREA, NYABATAND,
Tha method of examining the blood of wild gam
wins much the same as thoat vsed in Zuolule
When an nnimal was shot m small quantity of its
blaod was taken in m storilised bottle contnining
citrate of poinsh-to prevent coagulation. Smonr
proparations wors made st the same fime. As the
animals waro often ahot 30 or 40 miles away from
tha eamp, n motor cyole waa nsed Lo got the blood
up tha hill ns quickly ns possible. When the blood

nrrived nt the Inborntory ib was at once injoct

into n gont, n monkey, and m dog. In this

180 specimens of bleod of wild game Liv
nggl, nod 57 weora 0
nasomes (3T por oo

Wi
[Eneaallon 1 Ho in
¥ be pros
in the
g of infbcted 1 nnd n
O iy
The [ollowing &
aumber af timos T
the 180 wild

ch harbourod i8,

goon that. 14
ourasd tho nagenn e
wilar v

to man, 2
of the hartelmestos,
14 por cent. of
iin their blood
wensibo found o G
iredl B | o
I8 LlaeRo
e in

FRIE [AbCo]
ORI ST
k., Trypano
and Tryp OHLE AR
wild g s,
WiR NSLOE
eiaky
animals glonld nod
r Conntey " where thed consiitufe
ve b tho nativo inhabi e Lo daar
wlf. It wounld be a8 e
o live and be protocted br lnw in our
s and villages. Not only should all gome Inws
ting fheir destroction in- ° Fly Country ® bo
ramsoved, bot netive meonsures shonld Ba taken fors
thair early and complote blotting ont.” It must ba
sirictly borno in mind thot this enly refers to wild
nnimals living in “fly" nreas. No pathogenio
teypnoosomes have up 0 the present been found
hy.the Commission in the bleod of animals liviog
in fly-freo nrens.

THEIR 1
Iy
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LECTURE IIL!
,. Dxlivered om Juse 2pil
FPRESIDERT AND UENTLEMEN,—In my [ngh
we |l od Trypanosoma bruced, tho moEt
v dietributed pnthogenis trypanceomae of Africn,
szae of pngana among the domestic animals.
" Nynaaland gleeping sickness " in man, To-day
seposa bo tnke ns my sohjost Trypanozoma
nae, the causo of thoe notorions ™ Congo

r sickness.”™ B
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ille bo pocognisn theie nnture, He thorefore nakad
até Dr.J. E. Dutten, of tho' Liverpool Sehasl
el Medicine, 0 comn to lis b Ip. T thie
&, hawaver, the § [ invalided
I, whera ho woas § ol in m Livorpoal
tal lfor soma Gime. Thinking himeoll syili-
1 tecaversd to resumo duty, he returned to
in Decomber, 1901, and on the 15tk of tha
A blood was aubmitbed to D, Daotton
Do, pearT
YIMEH AR Fepea)
into the minds of
¥ wag the cnusa
wis looked wupon nn
ol barmless hematoroon, causing no ineon-
o fo the native and only a slight ophan
bnown ns feypanosomn fover, to this wh

d d
o
v, Eha

¢ river Chambin
tha  overnr

Slagrag
kafordy  (Rdham
Manages of, =

call fhificar of.
E.—Dr. M. J. Hywn, Ne
Eouber's Telagewm
¥, Raterria 5
vl Weier Hiow
vrn

af
A
Htupnickl, Burg
Hmith and 5
with Thawan

Taaie, Eou 1
¢ | ¥=Victerls, D.QL, i

Treasury, o time the finding of n paeasite of this
.

# lirst time in the blood of man aised
sl of interest, nod Dr. Duatten mnd e, C

tenk ot in the following year to invos.
i fuether, Thoy arrivod st o st
» 1302, nnd procosded -to SXAming n

we ol natives for the pressnce of i 1
=ed in Eheir Blood, Thoy oxamined in all
Ealives on tho Gambin, and found the Parasite
* 4t cases, Thoy summed op theje Feport by
¢ that, taking nll the facks into considarnt i,
¢ boypanosomn fover, ne ib oceurred
‘et Wi o peoulincly mild one, il thoy
‘ed the possibility thad tha natives might bene
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as o rasorvoic of the virns to Ehe more auser prilila

wl man. For some timb, then, tho in

pathogenic part this tey pl

unknown, and it wns not nntil 1 03, when &l

sickness was being i

Koval Sociely Com

mada thsd Trupanosomea «

tho caunse of sleoping sicknoess,
This, then, is o short aceount of this hmmatoroon

from ita discovery in 1901 as o pased harmloss

mrasite in the blood of natives

its apotheosis as the canss of

hitherta myrsterions disease, sl
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requires Lthe inoonlation of expérimental animnals
and the atudy of many proparations of thoir hlm::l.
It would nppear Lo be impossibla at present to dis-
tinguish between the two species by the micre.
mlui-r-n,t pxnminalion of pr-:r-r-.ndin:!n mnde from
tha blood of man nlons.

Tanye VI—Showing Lemadh af iR Camblenng
Compared with Trypanosoma L aind, T9E3.

BErmlm, Minimum

e
T, gpasdimay, Ugands | 134
Tangasgiea 1.
- " I =
- (11}
and, 132k

B
153
L]
130

PR
310 |
. ™ M0

T braized, Ea B0
Theo average breadih of Trynassrsma -_lw:lﬂ.l'li'!ll.-' iz 231
microns ; (s maximum bresdth being 4-75, and its minimom
126 microms.

LBUSCETTINILITY OF A T0 TRYrFAROSHMA
netion of this
it differs
.;:"ll in o8 3
. Blldom

I now pnss to the pathogonic
gpecies on various animals.  In this
markedly from thoe nngann parnsite, w
tially & trypancsoma of tha lower ar
nt
species undor consideration, which wr
conditions is almost whelly coni
Tr_lﬂ»rnrll:l.l:nq gambicrse s take
patient aulering (oom &leoping sickness there is
olten o good deal of difficulty in passing ik on to
the lower animsls—that is to say, it is difficult
to infect experimental animals by the inoculn-
tion of infected human blend. This vary
difforent {rom the bebaviour of Trypenosoma bruced,
which infects most animnls with the groatest
randiness,

:']'n illustrate thia Sir David Bruce gave tables om|
tha acroen showing tho resnlt of ino g warioua)
nnimals with tha thros Tangany Bbrad
From those tablea it wos manif Ll & Fom
differenca oxistod bobwoon Trypanozonea gambier
aod Tryparosenma brucei in regand to their 1.'ir|l-i
lance towards animals. |

L b8 nlimodt impossible ot Aret to give this disenso
Lo goala, inkeys, dogs, wnd guinea-pigs. The rat
if Lthe noimal which is lenst relractors Howavar,
nfter the trypnnosomn- hins be
Roveral posen
ite virulen
alsn b po
denl af
plrning,

When

v Lo mnn.

14

K

1 tlimk thoro

fTorompce in the
Thiz difersnce
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: with thai cousedl by Tryp
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Tryprancasmt brunsl

The discnes in animals cpused by Trypanosoma
gambicnse in thus much mors chronic than fhat
caused by Tryparosenma brucei, and this character,
combined with the morphology aleeady deacribod,
affords the suresh and safest moans of ssparsiing
thess specioa.

king mnn ; whereas the reverse i trus of the |
ler nainral |

n directly from |

hnk. tox.
nonr the

GLOoSSINA PALPALIE THE CARIER OF TRYPANO:
{RAMBIENEE,

A wo have
Tryp

perlpedis,

already secn, the carrier
T o ig tho teobso ”:.'. LT
whose habltat 48 the wooded g
of Inkes and rivers. When the He .
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gliown how vory numorous it i
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nake any impression on the supply.

Imfectivity of Wild Glossinn Palpalis
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vasnland slecping sickness was 1 in 300,
i ting, then, to compara the infectiv
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banks of the Nile and athae
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Inka-phoro flics remaiood infective, and why b
remainod infeclive. For this purposo they wen
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:1. - i :r'r_r voar until 1912, and the result is
given in Tnhln ViiL.

- 7 VI =Sk ng the Reawlts of Fearly Eramine
= il |'.|.;-||-_-;. " ||I-|1|'I|l J'r wy J.l'l.‘l‘: [ ."l.l F inclasfoe,

| Mumbers of
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1kn 23,850

1= 7.509

romm Lhe foregoing table it will be seon thad
thero had been o atendy decrease in
warlion of infective flies, & fow remained
; eso shiowed no sign of disappearing. Tho
sake mude by the Commission was flrst
sving fthat the transmission of tho Trypana-
wg giembicnge was mechanical, and that & Ay
ita power of infection within thres days after
op an infecled animal ; nnod, ﬁl"""'llr|c||:|.. in
g thnt man was the n-'l!r- regorvoir of the
siren 1t wns fonnd thnt n iy may remain infective
for several months, and that man i8 by no menns
omly eomren of tha virus,
igod  infeckivity which somo fliss
is duo to tho fact thab in ithosa the
omied o mot dic off, but procoed to
yriber miltiplication, and I must now deseribe
' of developm whioh tho parasite [HIBECH
the v, foom ke
ite appenrance in tha salivars
nn infective form. Whan i
oepria briaced I mentionesd thoat its
at in the iy is idontieal with “Imt tnkaon
plase in tho cnso of Trypancsoma o
ihat it wonld b more convenient to
& &l 1hin I"C'll”'i- I did not describo the L]l '|.|'-||'~|1
menk of [0 DAZLGA PARAZILe in GFlossing
wa onn descripilon will suffico for both &y

Be=

i its ingostion w

.

iraglans,

=8,

Tie CYWCLE OF DEVELOPMENT aF
UAMBIERAE 1N Grossiyxa Pa

TEYPANCROMA
FALIS,
L2t mo ngnin briefly rehearas the I||-I-'|'r||:'|l fncte,
kaeh mnd Steblmann in Goerman
described dovoloping forms in glossinm @ ||[. did not
sscceed (B iElecting healthy animala by the injee-
von of thess forme. It is to Kleic
bonour is dua of boing thoe firsd to
iseten fy could convey the infection
fly had fed on an int
» coma to consider tho J & of this
v musk feal that he deserves the very
dit for making this imporiant ndvance
it knowledge of trypancsomo discnses. Ha
teoise fly wad palpalin and the
anpsome in his first succossful experi.
h was enrcied oub at the end of 1908, A
he later, in Macch, 1909, we had our first
| axporiment in Ugnnda with Trypanosoma

a 50 Lill.l'
inl, mnd

i fovas

i lo introduce tho subject by a descr

this firet experimont.  (Sea Table IX.)
Ua March Sth, 1909, 60 Flarrina palpaiis were placed §
two rnges, 30 in each. The Mise were fed om Ewo {ofecbod
yo for two days, Ther wern then stasved for T2
to get el of the danger of mechanbeal transletencs.
The fallawiag five days they were fod on a healihy mozkey,
e weery snccessive perlod of five days or thernaboats on a
fresh bealthy mookey, up to B8 days, when the experiment

tiom of

that the firsd bwo monkays

Infective.
mt each cage

in

! '|.|||| LRt || ‘1:r died §
:|.|||! EER 1 for terpanasomes,
of any kind whalever was seen 1o a5y cll'ﬂ- ¢
days, when a fly died in Cage A.
was fonmd to ba swarming with brypas
death of this fly Cage A crased o be
the oxperiment was siopped the
ofl and dissecked, buk among ther
some could be seen, In the same war the 8]
infective Cage B wers cxamined with®a similar
il

TikLE IX.—Derclapment of Trypanasoma mblonss i
3 bossinm |'r|.|5-.1.||n

Dy of Procedure with & Al Hewult.

anpaataent, | wilh 00 ke

e A.cage
B, cage with M S, ¥
PFoalibve. | Negallvé

SET,

0t 2 Filles Ted i Il o

Ew 3 Flirs starved TE Botirs,
| Fiira fad on Monhey 573,
13 4

1A

B

=

Hitarredd for W
L]
Biarsed for 7

Caga &, fed

Cage A, fed on Membey TH50.
Cage B, fed on Monkey 785
HEagvesd for T2 '

n Nl
Mlon ey Tk

oy TR

| Eapsriment ol

This was n most interesting and suece
It was ovii n singlo
the mischiel, apd by

Nod only did one fy
iging from Lhe in
would appear that in ||.] pro
ach animal on ik
aEouE Anch
to b diasocted
arm d  with 1r
in mddition tho salivary
numbars.

This is the first record of these parnsit !
found in tha salivary glonds, nnd i lod up to the
Llln..;'uvor]' that the invasion of |;|:|n hﬁ]ll."l'f‘-'hul'ldl-
i an intogral parct in the oyole of developmont of
this group—_0droup A—of irrpanosomes,  After this
nomoerons experiments woré made an the =Siino
lines, and with sovernl species of tj':.']l:\JlDHhIIM!B.

do all &l

of pociods it
>

|{'I|.. wna fo

(3 U o 8
|._.||.r|-.|:~ (= i L EE]
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The Derelopment of Trypnnosomn Ginmbiense ik
Laborafory. bred Glossinn Prlpalis,
Lot us now enter more f[ully into tho develop-
ment al TrymrRosomia Imeigge in  Giloagita

peafpales, and Ol led us consiclor what proportion ||3'|-'|":”F"|“':' flies o

of Inborntory-bred flies become infestive when fod | @ i
times killod ths

on nn infected animal.
lore the leciurer Ehrow on to the gereen o tablle
giving tho rosult in one series of experiments.

In 42 experiments porformed to nscerinin what | A .
| condition whon " mes could
| o Boenm by I

proportion of labombory-fod f bocomn infeetive
whon fed on an infocted animal, only B gove |
rosult; ne mnny ms M wero nogati
B positive oxps anta 3T1 fliea wars v
an averngo of 46; in the 3 nagative expe
1323, an avor of 40, Tha shortest
nboratory-bred fly b
tive with n'.ll rosopia garmddense was 27 ||_||_:| 8, tha
lomgest 55 dayve, nnd the av 1 36 day In the
ciments 1694 Inboratory-hrod flies in nll

ume inles

ged. If wo considor that in cach of Eho 8 |

'Ir\ll'rlr‘lq‘:llt'\- only 1 fly tu I
thon o B flios in 1698, 0r 1 in 2
bocnmo infective. This is o very sma
and helps to acconnt for Lhe facd that 15
elapsed before this o of dovelopme
COTER0C I. This developmoent of the tryps

b pimilar to0 whnt occore in tho

Bedt-Luls inonct iml cultivation.
nro inoculntod, Lot us say, with Trypanodoma braced
tha EryATon0 s fll appear Lo die off, bat bl ] diya
Intor a peculinely resistant individual is found in
ana tube of the thousand, which has ndmptod its
to the new environmont, and soon multipliss into
myrinds.

But nlthough it is ovident that in ithese 42
experiments only 8 or 10 fliea became infective, n
largor number wore foand in which development
hand proceedaed to gome extent—ihat is to say, the
flica had becoma infected but not infeciive,

E Lo—=Number of Flecd found Infecied with Trypamosoma
Gambiense in the Erperiments with Latorstory-bred Flior.

Mo, o[ Kapechiosnl] Noof | Heaud I.'-F |
filen [posiliveor| bnlected | inj
unced. | nagalive). | Al fomnd. bnle |n'|‘|.i-q

Hémark,

Fradiiwa. 12 remsining dles

Kegutlro
Pealiira.
Negative. | | Ay infocied,
Foaliirg,
| Fllen mesl |0 jeet .
; Hegatlve

el
fis
mz
1783
s

1l

R o e B e B E DN A

Fly nat njpheted.

As onch fiy died it was dissceted. " In all 39
ware found with trypanosomes in the aliment
tract—that is to sy, nbout 2 por cont. W run.}
therofore summarise this sorios of experiments by
saying that 0°5 par coot. becomo infecbive and 2 per
eanl. infected, It must be nobted, howsver, that o
good deal of difforence exists in different sorios of
esxperiments, the propoction of infected flies rising
somotimes to B or 10 per conk.

| and 8o on for
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|hod & foeed of

| mix ©F seven
| hma | 1
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afterwn
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General Consideration fleg
af fhe Trypanoso
Faor tho first throe or four days
infoctod blood
found in them all. Thoso
ingested with the blood, nnd
' when I:|l
compla i
disnpp d from most of th
it i= only in n corfnin percer
ment tnkes
EE wi
rope to B per ¢ . In l'-||ll|.' b
por cenk of i 1 11
LrypanoBOmeS &
the firak fow ., In soma 5
other hand, the trypanosomes And
favonealle for develoy b
the wholo of the fore-gut, mid
with countless awarma of
How long this infection of th
abeolutely known. Ib I8 congk
¢ caBng it continues for th

tivity for 96 days, but in n fow cases thers wed
avidones that an infective Ay might in its lifetimé
losa its infectivity and become harmloss.

s |
sidare O

Typen of '1'::1.'

BOrYo no |."|||||= JFIEEY
by dny, the vacionaly &

It = m:u'l'l
sepaTliel
somee four

al, sinoe I
Iy other in &uch o way
1 of them sedm
gard to the number of by
Tl |'|:||'I,:: of the alimentary cannl wi

LR

The Fr weie —In cur oxperience T'r
gambionse 18 never found in the probos
fly, excopt immed ¥ after an infocted food, w I|-
for a short time blood containing trypanosomes me)
be geon in the lumoen of Lha l'lTl.lhl:lr-('isl.

Progeniriculus—This pack of the alimenta
canal is somotines found emply when the remainds
of tho gut is swarming.
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11.=T. gassioar frem m 3 Il e T,
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i
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test davelopment of the irypanossomas is fowmd. |
g the oxtrs nary numbers amd divorsity |
itrpe it 8 difflenlt or impossible to find
vE way., Genoeally h|:-|"'|'|.liiill["_’. i LTy panceErmes
found during (e fiest o I!lt}!i ardé merely
depenernted blood forme. (Fig. 15.) After this i
n type of levpancecma which re
throunghat whole  doy |'|tI]Hl wilal
P . (Fig. 16} This ia a long, maodoratoly
brond form, thes protoplasm sialning well, without
granules or vacooles, having nn o
naeleus situated in the coptre of the
ichous lyving nk somo distor
oat-like posterior axt . Tha
mbrans 18 oarrow and s Is, and
flagellom procesds little, if nt all, beyoid the
protoplnam of the eall. The Angellum also nppenrs
very [requently to arisa fr 8 pink-coloured body
noar tlhie micEony :.|'|I1:-'I nn [RppeEnTaI
i the ekl Blood LB T RATEOEN kS,
windal devaloping typs in the
rating of the fly. 0t is scen in all parts of the
ecatine and nt mll times. It forms mosses of
nmerablo individoals alike in size and abape.
r. 17.) When & fresh supply of bloed is taken by
v, this typo can be imng 1 to malliply with
extrpordinary  rapidity. Whon the blood supply
thig typo can also be imnagined ns
degenermbing @ disappoaring just ns rapidls
The host of divers forms which thos arise beggs
description.  Some ara rounnd or oval in shapo,
3 or 4 microns in diametor, with or without
fingoellum, and from this simple form all shapes snd
gizes enn o seon up bo Ehe huge shap
proftoplosm, multi-nucleated nnd mulbi- g
lF'ih"'R. 18 and 19,)

T'ry pas neDsaoana
by fhe Fre of ihe Flhy.

Eaperl- | Mo, of dayy
af Ler 1 ferid ve
I
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1
g
3
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o ond iR

Blocd -ty pa mod
present,

Bl LY i preiemil.

1 #1

| v = &

4

1de untdl the tw
that after this timg they wer
{Fig. 30} This invakion of 1
= the most interesting™>phaso §
of Fpoup A, and b

15 ih of the mins

differs in this, however,

sporos aro fonnd, which pass to the s

meross thoe body ¢ tv, in the
irrpanosomes apparontly 1 Elami
protoacis amd salivary doack oF by T
glands. ‘Thay have neve
cavily. gl
trypanosomes reach tho 8
to their original blosod
What cnus or lec thi
tha blood v in the
but, n& wo shall sae,
does not  becoma  inlecl

in
r wny by i
pharynx Lo th

g infed
§ roversion i

ivie ankil

ion of tho salivary glands hns token

Tahla XL}

From Table XI. it is seen that the sal

firek becamo wled 25 d

fiend. I this am the monkey d
infeobed. This may b

such as this partieular 1

or the invesion of the &

place after the Ay hnd 1

tha blood-type of

Wikl this axcof

in numbar, confi

nod beeome infect

fliceg which
ilnr to

worked iy dise

oz a maed {rl

infective w '
JALFIOA TG Brecee [
gls g nnd & FAVErEIGn Lo L will
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i& foifeclene,
In Zululnnd it was obee

] vl Lo
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Elon
IR E P L
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nal whoao b sonilning ey

il

]

ank

1aFEl € adm iR AR

AREAER Il"ll'l" 1]

LIN RN
REl

ausd €

y fidl apan
dfitsoincs L

parasites can be seon living nml moving in i

contents of the inteatines of nll the
duve, and in m small porcontaga 2
of the flies potive Lrypaoosomos o
ba found swarming in Lhed: t

s flies [

to B per o
; poantin
A O ¥

bhotween) the soventh and dflieth day,

longor.
A snrion of exporimonts was

nndar aken

Ugandn to nscertain if Trypanosoma  gaibice
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8 did not ap
wenty-lifih doy, |
rere usunlly preaes.,
tha salivary glas
vim the develogme.
the  devel;
1 tho mosqguito, |
wh 8 in the laf
o tha :\-.'||i'..'||':- glan
tha teatsa My gh,

ny by th.

hvpophnryex to i),
i foumd in thoe hag
i th

ry glands they roves
nd beesmo saleck iy,
to this reversion
nry glands s
 Brn, the  Gloasim,
infective wnaatil thi
ids has taken place

=
j'l

mil

b the salivary glang,
alter the infe
feay did mot boee
due to an aceident
biting tho hu_||:||;r~:|-I
¥ glnods only taking
or b0 tho fack t
@ wns Bob pres
Iu.*r axparimants, 12
sin that the Ay doe
salivary glands ore
striking

. @
tin all™the snlivary

5 f posmitive  rosulg
ek blood typo wiors
ay it was gradonlly

nude that bolors |
: mhoraifans bocoms
mambiense or Try.
1 of tha a.;||i-rr|.|]'.
lood - type must toke

trioncma Gamibicnse |
0 Flossina Falpaiis

and mt tho Eime it
t, thnt whon tsstss |
on infocted animals
undar the skin of
rann took place. i
len out with bBlool,
panosomaes could be
imjected undor tha
il not give rise to
al this timo | was |
Bul in
ke &amo |
ierae nnd Jlossinag

18l are fed npon nn
trvpaposomes tho
nil moving in tho
I thé Mies for m fow
1 12 to B por coni.)
& may continue to
ecalines om any dary
feth day, or even

ng undertaken in
oRaruE  gamibbionss

BIR DAVID BRUDE:

TRYPANOSOMES [Juwy 10, 1805 @1

=gl LascET.]
1 i pawer of causing sleoping aickness | i
sabentancously into

w1 of multipliention within the fly,

sring e interval of some 20 or 30

 tha bites of infected flies lind beoen | the
o harmless, ‘Thoe Mies wore [l throw

nod many trypancesmas. | o

s hnd elapsed the wings | practically immune to slesping sickness

the infected flios wore cut off, nnd Ltho | 8
d up or beayed in & jj

In most instances | |
roscopical axnminntion
BITIOA beforg

=4 WDO milhio
. with salino solul
p ownd r\-rﬂ\'l"ll. by §
kearily infeatod with trypan
s choppod-up Ay or Aies wers plnced undar
.in of the cxporimontal animal. Of 29
sts carried out with Glossine palia and
e pamlicnge, 18 gnve o positive resualt;
almost uniformly successful up to 18

i
N

 rther experiments proved that this parasite
s retnims its virolémco for m period of about
srs nltor it has been swallowed by the testso |

: It then loses its power of infecting animals |
i« & period of BomO 32 daye. Thia means thnk
soi=g their peciod of development in tha tsolse
¢4 the trypanosomes loso thelr virulence and do
Js §b uotil the developmental eyele is

.ﬂ!.
S5 KR AT

rappenmed tnken into the nlimentary cannl
fliee rotnin theic shaps nnd foctivity
oe 18 hours. They then degenerate and
wa theic power of infection, and o8 rule
dizappeared altogether from tha majority ol
g by the Afth or sixzth day. In = &mall per

1agn ol flies, mals ns woll ns femnle, the t

+s maintnin their position, thoy conti
sliply, aml in o ghort tima AW in
mentary eapnl of the Ay. These tiplication
bear littla or no resomblance to the
encinsl  trypanosomeds. Afbor some .20 doys

iha developing fagelintes fnd their way into tl
salivary glands, resnme thele original blomd form,
a=) regnin their infoctivity,

oF TRYPFANGAOMA GAMRBIENSE
EMESE].

Tne HeEsERvVOL

(CoxGo SLEEPING 5I

Wa hnv n that in Trypanesoma brocei, the

inzin  of nland  glesping  sickaess,”  the

rescpvoir of the wirns wod undoubtedly the wild
gume, and that in all probability man play:

s=all part, if any, in its spread. 1 hoave o

podAGERE  bribces L8 OBsOn

d Trypanosoma qarand

In Ugnnida cages of ale

ey 1 ey were bocause the épi

put. Thero waa formorly o g
of trade fnotorconrse beltweon tho  islar
the mainlagd. Under the shade of the froos,
oa the alwra of tha lnke, the natives met,
kers the fly was thickest. Now, wo know
i the sleeping sickness area in Ugaoda anytling
from 20 to 50 per cont. of the lake shore populatior
bkl slecping sickness trypanos in thoir bloeod,
aod it therolore appentsd oxtremely probablo ibad
the Ay conveyed the virns {rom native Lo nakive.
Wa bBolieved at feat im 1903 that MR
was Lhe oply roservoir of ]*l'l'l-ﬂl'.l‘L'I'-l. meocount,
sed that if ho wns removed from- the 0Oy

monkeys | tion had

iy bhad some other reservedr from which te deaw

n guantity of
of the
oxnmfined 4

WA

1 to the

infoctive, nlthough tho native populn
tha Inke shore for
at, thorafors, that thoe

he Ay still
beon removed ©
o months, It wns ov
to

firat

word  instiluted
tkla  waor

¢ have soen, 0ro
that 1= Lo
sy, they show no signs of illooss, luad it wns
,qegible thoe trypanosoma might live in their
Jdopd nod be capable of infecting flies withoub

virus, nad oxzperime
light on this. Tho' ¢

eamiand. Thess npoimals, as ¥

aiffecting the hoalth of the cattle.

Catile as a Reservoir,
tn Sept. 9th, 1909, an ox was inoeulnted wikth
bload containing large nDumbers
parasitos. The blood of tho WS
nnd 18 doys after the i
uiopome.  1La
injocting n b

0%

was [ound ta con
eatablishod by
with some bleod from this ox. Tha
anosony gambicnee in its |
Cnbtla nre therelone eh)
sleeping slckness by tho
wlood, althougl thoy show no
Catile woro also Infectod by tho bits
infectad flics. Next, froshily caught flie
laboratory [rom o wero fod on
healghy catile, In the first axper nt 2195 froshly
caupht flics wera fod on on ox during 16 days, w hon
tho noimal wos found ta bo inf |
1370 flies, and jn.the
reaulk,
The noxt question to be nsked was, Is it poss
infoct teobtso ;
entila,

Lo

infocted

| diseasa by means of th
| Five sxperimenis wore
| wers positiv

14 wis Ehorelt
tory-bred flios can bo infoct

1 cattle, and aftorwards £l
smitlad to healthy animals by

d by fecdin
[ RS
manns ol
to bo nscerls
find 1in tha
| which had becn
ontoen  cabtle from  vo
smined with this poink in
came from places where the t
arons. In one out of tha 17
found. This ox came from Lha
Ianks Victorin where slesping sickness wns provi-
lont nnd whors teetzo fics al A small
quantity of it blood inji ted into & Ithry monkey
gave riso bo aleaping sickmoes in £
showed that apaRodoma gambicnse Wl
being dealt with.
The ¢ lusion to tha whols mnatter, thon, was
that in lition to man caitle Moy nob A8 6 DoROE-
voir of tha virus of sleaping sicknoss

himd
L24]

Most of

TIAYW,

Antelope as @ Resereoir,

W noxt burned our attentlon bo antalopo.
time, the beginning of 1910, man aond b
animals had bean removed from the laka
mainland for some two yenrs, and froi
since tho provious Seplember. The
this depopulation had been to make
plong the northern shore of the lake wviret
gnmo rosorve, in which water-buok, bush-buck, reed-

ofleck
Al nren

Iy o

ares the Ay wounld soon—within w» few diya-
becomn non-infective. When: wo relurned to
Uganids in 1908 we wore mueh surprissd to find

tuck, Spoke's tengolaplias, hippopotami, wild pig,
and athor game abound. DBofore this time wo hod
& skeong proconceived iden that caltle aud antelope
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E L'Im
|.|'l. mlrs.'ll.r':. L-;. mek ik
enme fquestions regarding antelope. Elaven anta-
lope in n'II word omploved in this sxperimern
4 bnsh- by E reod- I1l|c|-i nod 1 water-buok. A
coge of r|I'I'E which was known to conlain an |
infective fly or Nies was fod on ench animal daily
for several days. Table XII. gives tho results,

T.’alll E XIL—Dercdopment of Glossine Talpalis in Anielope.
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DT Been
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Hewl buck
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lily o infoct
g of infoctive fies.

noxt question was, Can thesoe info
telops transmit tho infection to elean laho GEy-
s, and if those flies becomo infected con |
tlﬁf"'- tranemit the wviras to |||:||:r|l-|'\.|_||:|||_. il male?
Clean labombory-beed Glossing palpalis wore fod

ITIEE RO
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| hind

I pxporiment.

-Jt!l'l"."- "\‘D“"J\[K‘t-

interval of
wira tenmal
Whon ll‘l{\- '|

Bo R rimants is i
oOne in S5 daye ||I'l;|lr ik
lasd fsed of th
blood of ths b

laboratory
B =0 BCAE
L] [
ghow that
biek Bp

T
whilap- ek
with tha

nis antelope of §

fMigs when :|||.|'-'-|'
alis mikia
t® on nint
fack sotma to o s | f g
flins boco ;
whose blesd tha

ple, on infected m

¢r curious fmct is
of wares nover fonnd |

in tho hlead o
||r||-.'-||:-|-|~ b
onn to boelicve I:|| 14 "I‘l-ll LEViEORd0
blool of the By Ainamnla

L L]

form.
ho next thing wo &0k ourso Ivos
|[ the nntol

Iy inf wil

on this

A
in tha [y are
of aloeping =i
that o wara p
by which it rm:".l 1
infectad wou
animals  and
Wlood inlo son )
b injealed inbo he
thoda 0 know tho
will recogni tha
covar i

a8 1o Gr
10

||||.|| Wi
oLk il

e Ll Bl

be smid
five

It may
able to shool
The bload af th

animols gavo

light
the Commigsic
befora tha drive cou
peeloron loft to o la
:Ir|.||:|-:"||'|.

In 1511 Mr. H.
Four years hnd
wis depopu I, nnd two years s
been mptiod of he
chosa the uninbabited lsland of Doambn for i
This bhe did becnuse the Commissic

Id tnka-p

r woorKar to galvo this dafl
L. IMuko took
w alnpsed sie
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lagee, Afler g
r more Lha fj,
I 1 fiead It:ul:
1 .-ll-rll'!"l.l:cl.--.
nt was stoppns
elod nE E00m 5
ents carried oy
l.
wrimonbs is ik,
inya altar
k 2338
of infoect
ARG
blood thy

wnlelopa of {h
whien infiects]
* mpicknoes, oay
Iahorntory-Tre)
nbalop bloeg
to infectios
for ab least 55
show that ik
ransmitiing Lk

npn the curious

tlon o

g I:|l||;-..

seanty than, fo-
& Blood B

es oxisk in bl
Lher loss casily
ndult teypnme

il was to An
0. Ay aren are
Foaitive
L compl
nntehops living
sir of the wiros
1ly beon proved

BfEY

The
lako thni it
10, Ehe 8am

W laks shore
nla suecopil I
large drive was
‘s thrown the

unforlunately
v the country
t wns thorolore
va this dificuls

v queation Wp.
the Inks shoro
non tho islamds
pulntion.  He
Dambs for the
he Commisslon

Tax LANCET.)

DR. A, FEILING : LOSS OF PERSONALITY FROM “SHELL SHOCE.” [Juey 10, 15 §3

——

ks ghown in 1910 that the flics on the island were

infective, and ngain the same reault wos

4 in May, 1911, by Dr G, I, H. Carpontor.

'h the excoption of certain patches of papyrus.

coienlly the whole ghore-line of the island

s to m greater or loss extent with fly. At

ea part thore is the famous fly-beach from whicl

. s sevornl FOOCA BOMA thousands of pupm have

+n brought monthly to the sleeping sicl

& Mpumu. Tho only specics of
1 on the islonds of Lake Vietorin

vapgn (Tragelaphus spekeil, o spiecies of bush-

adnptedl for living in marales,  Mr. Deke

5 [oUr g on tho islnnd of Domba, nisl

these Trypanosoma gombicnse was obtaimed.

whather all four antelope harboured

E anes the blood af tha first two was

o ong monkey and the blecsd of the Inst

Both monkeva showed the

Mr. Duke examinsd

PANOEMESEE metioalows cnre 1N

1 Flllhhil!ﬂh' gource of fallney,

any roagoaabiln doubb

Dpmba  Ielamd  waore

resccvole of ihie

r o exel
there  cnbikot b
o the sitntung on

at that bime a8 o
sl
er proal Bk the
wns renlly Trypanosssu gam
s given by Mr. ke,
tavv whno have during tho
Ibr. Carponter on tho islnnds
v gicknoss of tha 1 |:I'|Iu.'|:'| i¥]
hove loen domonstrsted i 1
o only boen oxposed to the
iz, ns theoy had for 1B and
res o y rosided on the lake shore
wihers there sea no othier Bpocios
This shows conclusively ths
ense gU1]l oxista in thoso Ink
s, five vomrs after tho removal of thin
 and is nnothor striking proof that !
Toking every-
a copsideration, than, we ¥ ]
el that the nntelope on the shoros of Lake
rix net nd n rosecyoir of the vieos of slecping
and that this aceoonts for tho fnct that
bave robnined their infectivity in spite
ke pemovnl of the mitive populstion from the
oo abkore aod the islaods.
Tha -Iu|n|-'|||-|_-_-|_- of the Commission that tho ﬂ:"
veald beec haemless shorbly aftor the Batives

gsoma found in il
¢ has

ped will

nnd before the islands are repopu-

hisva b0 bie tnken 1

o et ridl of tho fly danger.

asn  DBequests,—The late Mr,

of Troemoutl t by will L1000 to the
Vietssin Jublles In ~—By U i1 of tho
Niam Herst, of Wa & L i B 1000
& Hospital b Wakoteld By will the late Me

London nod 15 Bl . heas

tbe  Hosplial
1., and
& Huo
ker som of ELDHY

il taker eatate towards the ra ing [unid.

Preasnn oo Mu B T G, HaLn, LITTLEHAMPTON. —
eearred at Beablil, on June ET4h, of Mr Hobert

# Gsrant Hall, who had resided ab Littlehamplon

o M. RO8 Eog. in 1878, acd &8 &

L0588 OF PERSONALITY, FROM U SHELL
EHOCK.”
Ty ANTHONY FEILING, M.D. CANTAR,

Tie proeant campnign in Flanders hns

mpled demands on the nervois Vet

r ihat wo nre oot surprised to
many cnecs of neurnsih hystorin,
digturbnnces of tho speainl &enen or
enson of blindnoss, denfness, dur

wory hnve alrendy beon r
spe common cases of for
limb or limbs, and all 1
intorost nod discussion ns
appropeinke i
logs of memory hi
rallv of o more or 1
the period of & o
mi f melm, only that Ju
dintaly follow the tr
physieal or mentol, or both.
The casn which I wish to record hero

X r--|.l.|c:-|-.:1! intarail,
plote dissocinbion oF @
The term = donble per
na will appear from s

wrded ne o caso of loss of

h n degree thot ol

t's life, na w

7y tho oo
o tho inke
it will
ti¥ aB it nppe
Tha pationt, ngoed
Battnlion Wiltshire H
Hoespital for Epilopsy
Jum, 21st, 1915, under thoe enro of 1
Thomeon, who Iater kindly i sl
chnrge. From information sap i
the history was a8 follows., On an ur
pome bt £ the end of ., 1914
huried im L 1 pras Ho «
reacued and oveoly reed fo the 2nd
Weaatorn 03 nl  Hoapital, 1 choster, Major
Wilson hns Iied mn h the foll
in mf that time:
v, undorstnnd d remd
ook plocd i L wns bari
aatler previous to that his m WA
blnx e was ndmitted to this hospl o
Ohct. 31st, 1914, Ha did not know his r
or rolatives. He was ]
here, bubk was This
vrnd.”
¥ !Illl:u'h ol n ha appeane
hioa ¥ The only |l.h1|l"-l,'|ll|||||.:|'
enri nepvons twitching of the
muscles, When questioned ho g v tho T
peculinr nocount of hi f. "I cama to
n stEange plivte W 1 1 was told was. N
1 counld not remomber anything ab nil. I &l
eonld sponk oll i " Attention was good; ho

IREIOE T
wm by Bl

WaR

lled mearly all over the wosld., Ak
safpecs Lo H, H, Maharajah of [Yhar.

WE |u;|li.tr. mnd Be 1 to try Lo answor hafors
paying "I can’t remomber” There was oo dafeck
of speech, He could rend and write quite well ; o




— T TR TR P,
P [ '

b

THE LANCET,

1815.

A tetures

Klinburgh,

of Loawt

v @i Grooman
TRYPANOSOMES

IN MAN AND DOMESTIC

(A[MALS IN CENTRAL AFRIGA.

orp fhe Feoyl g of Phwrlelans of London on
" Jens ATUA, BEad, B4ek, mnd E30K, RIS,

., =z DAVID BRUCE, C.B, F.RS8,
: 3B, Epix., F.R.C.I. Loxp.,

PG G ENERAT, B M,

PISEASE

Iv.!

A

LECTURE

Delfpered om Faosd

GENTLEMEN,

igrn 1 intend to akeleh briefly the out

. reatmped of tho trypanossmes bolonging to
. and .

w wo abd awnre, none of thess trypano-

k] Thoey nre theraforo of less

30 tho two Lploali ] h'rﬂ:lli_\' da-

In this con.

weack T

il

p=Tne TnyriHosoMa P 7 GROUF.
I—'l'luJ aNOBOMA PEC

1l group, whis

.'r-.u TRAEFERIE

h only consints
ol ST T T L 1]
osome discasn
- pmimads in Ce |tl:|.' l Afriea.
_"if-.l'||-|' O i,
ywe tho general nppear
It 18 tha smallest
IrI.']l.l. 1EOIRAA,
i microns in longth, with nn ay
Its broadils nrerages 1'% microns.
I marphic, and short and stout
tents of tho cell are gemerally
18 i ovnl in shap

of the body. The mier
roifnd mnd situnted near to,
posterior extromity, nnd often |
wvond the sdge of the trypano

eI TR is hi.ll.;. I
ia mo fres Angell
s i\ rr.,,‘\c".u'l': ing t
|

no difficu
phology nl
| :|,I||:| TSR the &
pighbatr Trigh
1 tt‘\.|'|||.l'||'|:.|'|ll'|‘ Tr r,-,u.-u

« Swsceplitle fo Trypanosoma Fecornm.
regard to the animals atisckod by this
# This is cazontially s of tho
wi, donkoys, oxen. goals, alieap, and pigs,
4. (me pecnlinrity nboul Tryyrnosonia |
rendily losos its virilemcs for |
s through cerlain athar |
|r this l.|'-|' ies—which 18
stiva o tha Illlilﬂril'} dog, |
tima in the blood of the
4 ile power of L;.ruﬂll:ﬁ tha former
it hos given. riga to the erroncous
¢ u apecies, Trypanoscma monum, oxists. |

B, sl JIE, wors pabllabed la Tum Limcer of |
2, duly dodl {p. 10, andd July 10k (p. S5 regestively. I

E'IIIC‘!‘C FENC

Linés ae uncder 2 4
aal Lins © 1

iea [or eome

n de ks Victolre, P

————  —

n

. which hna lost iks
by ita passage

Jory 17,
ROSGRME 710 [
Ji KR el
virnlonen for the other nn Hil s
through tho gont ot allied species. (Pable X1V.)
TanLe XIV age Thiration of Life, i
dedd by Try panossms Pecor

ila

Averspge dursilon In Saye ..

Niumber of snimals senplored ...
The Prree 3 of Hreapereed i
EOROINA B ECOrIn

L lIOEABE,
was no opportunity of tes
af five donk . ]
cattle, and seven.eighths of the goats succumbod.
The Carrier af Tryy senma Pacorum.
Tha chial earrier of Tryponostana peceranr i
losgima moreidans, I am npot aware of this Ly
oppme aver haviog an found in i
Fas | PRt IES In Ugh n, whora v
¢ fecding experiments with tha wild
 neingle imatancs did o ey
PEcOTHiE 10 ction tnka | 1
tho other kand, this parnsite was the co
tho trypanosomos with which Hoseinag
was infecied, ns the following table
Tabla XV..

will

af Tectse Flic

a "
wehlee with Try panosan

|+ +++F++++F+++|
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It will be seen from Ehis table that there wora
56 szporiments, and 10,081 tectse fics (Glossira
sicoFaitana) were employed. [ the 56 oaxperiments
Tryprnosonta peeorur wis foand 46 times, mora
than twico na often as Trypanciornia braeei. Nine
monkove, 34 dogs, and 35 gonts wera infectod. This
gives a proportion of 4'6 por 1000 flics infeeted with
1'r.l|||||r.l|.'|;|w)r.l|r| PECOTIIT. It ia thorofore abandantly
avidant that Giloasing morsitans is n earrier of this
trypancsoma under noturnl conditions. DBuat when
onea Lliis disoass has infected o herd thore i &cmo
cireumstantinl ovidence available to show that the
infection may be spread by menns of the erdinary
cabile or bafalo flics, tha Tabanide. The ordinary
horse-fly of Epgland belongs to this genus, and
it is o matter of commen oxporionce fhal thess
flies give a sovere bite or stab, as & rule deawing
bleod,

Tho Tabanide are in theie hobits and distriba-
tion quite differont from the teoben Nies. AL &
particular place for tha groabor poar of ilie Yoar
they may bo absont or rare, but af certain timos
thoy suddenly appear in enormous numbers, only
to disappenr again in o fow weeks. When swarm.
ing in this way thoy are a veritabla pest to caitle.
Tho flies feed mostly ot the hottest time of the
day, and thoe cattle, to protect thomsolves, crowd
togethor so ne o OXpOED A small & surface of
iheir bodies as possiblo. If there aee Aoy in
foctod animnls in the herd the conditions counld
nab b moro favourable for mechanlenl trans.
mission. ‘Thoe infocted animals aro close boside
the healthy, and tho flics pass from one to anothee
nlmost insinntaneonsly.

In Ugnoda we had an opportunity of studying o
sudden epidemic of this disense in o herd of milch
cattle. In tho course of two monthe M of the cows

1 out of & hord af 300, The wridence was all
ngainet this opidemic having begn catsed by tsotse
flicg, For four mooths we hbad a8 many a8

100 fly bove scouring the district for biting fies, |
[

but nob & single teolse fly was capluced. Wa
thorefore came to the econclusion that one or
mora jofestad animals baving gob nccidenially
into the herd, the infection wos spread by ofhé
of theso swarms of Tabanide, As soon ns Lha
mifoc nnimals woers romoved from tho hord the
epidemic consed.

Anothor oxnmple of the same kind occureed
nmong  our experimental eattle b Mpuma in
Ugnnds. The Tabamides which hnd beon ara
saddonly appeared in swarms. They woere first
con in the walloy to the wost of tho hill in
Saptembor, 1909, and & month pe in the valley
ta the east. Soon after this the cattle, which hnd

shown no eigns of disensoe during the pravions yoar, |

wore fonad to boe safMering from Trgpanososea
pecorum. Thoso which grazed in tha walley to tha
wost wora first affectod, nnd afterwards thosa which
grozod Eo the east of the lall nather wriler,
Gearge B. Owen, hns coms to BT CON
cluglon, Hp states that between 1908 and 1913
some D500 to 3000 head of cattle died from
trypanosomm discnsa in the Barotse Rescrve of
Morthern Ruodesin, though this district is froo
from Glossing morsilans. The mortalily Jieihit
each yonr in Fabeoary amd practicnlly consed aflor

June., Decomber pnd March are the months when |

flies are most numercns, “In 1912 Mr. Owon was

senb to invostignte and wns able to keop n hord of

BOO withont loss theoogh 1913, The animals wora

enrafully watchod for six months during the sopson

whon the flies were scarce and all the infected or
L]

guspected entile removed befors the fics
bhecame numerous, 18 may thorefors, I think, be
cluded witk air degren of

llinll_‘-'\ﬂl:ﬂl‘ di

can bo carried foom Hick

biting flics other thnm il g

probably j@ this. Ona or moro O

|:-:~.51n5;r-||. ta Lo hitos of fselses aro

tha hord living in o teotse-free districk,
thozo fow infecied animals the diseaso i

the Tabanide, I must apologiso for disc
point nb such o length, but ik 15 no imy

and shows how nocossary b s thmt

| living outside teotse arens should k L

| an thoir herds in order to prevent the preses
| trypanceomae.infected cottlo nmong them. I

| should inelude & microscope in thelr outilt e
Tabdal
avliy

The Cyele of Develapament of Trypanossma I'e
i (ilos a Morsitans

This tevpanosome belongs to Group B, in s
devolopment takes place kst in i gut
passes forwaed into the Iabinl cavity of il
boscis, nnd fdoally reaches the salivary de
bypopharynx whore the trypancecmes FoTes
the origioal blopd form and become inf
Thers is no infection of the salivary gh
{Table XVL)

Tarrk XVL—The Development af Trypanos
{Hossins Maornl

Esperimens,
B of
il

ER HH

Fei. 1sh —
o HAh
Aprl TN ...

I}

&

Soven oxporimonts  wers carried  oul
Inboratory-bred flics. Five were positive o
nogntive, 240 fies were uscd and 29 e
flies found (10 per combl. Th frab two
ments wero enrried oot af the ardinary b
of tho Inboratory; in the othors the
kept in the incubator. It would ap
| thesa five positive exporimonts L
from 19 to 53 daye mny
of developmont of :
Glossina morsitan®is completo and the
infeative.

Resull of the Dissection of the Tnfeel iF

Table XVII. gives the resalt of tho dis
of the 20 infected flies found in the |
pxperimonts. " epnd  colikEnn

& of daye belwe tho ficek fo

i death and diss Imi «

W thora WS 0 BCpATRLD CXOIN
ypopharyax; ik I8 included in the
proboscis. It was only when tho in n
hypopharyns bocmma avident thak nn ez
of tha separnte prrts of the proboscis wns §
not n single Oy wWns any invaaion of Lhes

in

glnnds noted, but it will be seen Ehat 0
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of the Iipecrion of Infeck I Flier.
i, JSodilive Frparim i

'||q,|,'|'|-.'|.. nud {r
Lenkn is spread
for discussing b
o i tant o
pat enttlo 0w
woop strict wat
at the prossnc
ong thom. Tk
woir oatdk.

+4
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| ¥+
e

b

L ATIOBCR Pecar
AnE.

Group B, 1o wt
tho gut aod 1
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+ + &

cavily of the g
& ealivery duaet
\mOAOTIOE EATEM
pecoma  infect
galivnry Blas
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1
&t |
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panoscins Feoorss

LTy tired FEiew]- | s

& far the

, ke resall o

popitive experiments, lok us sec

. pregative experimonis. (Tubla XVILIL)

f the infected dies had the development

» hrpopharynx, and consequontly none |

had becoma infective.

n af the Infected Flice.
K rps

i | inpective
[—T
A ]
&

ST A

19
™
n

onk ¥

a earcied | [
Q. |

wipn positiTa
waedd and 24
o firsk Bwo ®
he prAIAATY pampor .
athers theo flies 1I_
1t would APPEAT -§
ments that o peris |
olnpBa pefore e
LM JEcoTH
oo nnd the fly bet

wall b |
.'f-.-l'\-\.-|liﬁ-{|'_ll|ll|r fllgma gidly ] i .1._'1.'|'||:-||-
lace ai Arst in the intestino, t
! into tho labial cavity, and finnlly
« bypopliarynz, and there 18 compl
fype of Trypinoecmice Jaund an the
Imfected Flaga,
i\ repreeents the developmental form
| P 1 found in the lakial ooy
ar In regard to the forms found
dine, it moay be that the
o frome the developmental fo
s=nie trypanosom Tt lhrat
nk ol n the labinl ¢
v weni ulbering singly by their Oagell

! -'l.lI the Jllur-':'!"-"l' Flir
thio diss
P

B
rosalt of
foand i@ the
mil Rl
i ficak feed
ijon. 1o cxperil
srnto pxaminkl
od in thoe B
opsn {h impoELAT e
£, thiat oo AR
pi Was

groap coninins Lha |'||l\.'|il'|:'l.."'}' forms
by their flagellar onds to the |
| ba seon that they have nssame
, & Bl which seomse lo I
fiznl slages of tho oyele of dove
! iha |-:|,|_!'||;||,-;|--||i|_- lrypanosomes
a2 af which is still obe T
=4 are from the hypopharynz of dead |

H

VT -|||'|:|hi.'|h
1y ITVREIOR
il e Bedn

ved; nod also from living infective flies) ___

dissection of the infected |

induead to salivate on & CHVOD-g g

senk tho Andl stage in the eyelo of dovelopment nnd
nra the only infestive forme.  On thosame gurs aroe
goen drawings, at & magniflention ofyn little over 500

- | dinmaters, of the labrum and hypopharyonx of & iy
| N

Fia, 21,

b

mp———— c
P e e

1storn of |
likm |_r:."|'||||'|3\|'\I:||""\iI ryax if B
il infoctiv
casn  and
infect an

1 t"",'lllr:h'
¥ can mniral
doralaod.
Another way of showing h

b mn anlmal is to ine

ta on o cover-glass

rh the glass
Hyn I this
micTostopn

the Ay will nttempt

in deing so will smear it w
hen elnined and exomE
thonsands ol LrypRnos

TABL

A

I he Spee

! imed,
By N

B PR
Waler-buck.

TN

1R aricterpald

Heeral-Lrac B

3SR E R

i} -
Bulfal

-
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=L

Forcuplng

|
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The Reservair af Trypanogor
Tabla XIX. represents thae
Triywtridsonia pecoruni wad [on
wild nnimals examined in N
speaies of gume which harl It will
#ocn that 26 nnimals among the ]l'.-'J harboured this
parnaite (14'4 per cent.), nnd tha eland, the koodoo,
tha buogh-buck, nnd the buffnlo weee the gromiestl
minnors, B0 por cong. of tho eland, 66 por cent. of tha
koodoo; 70 per cont. of tha bash-buck. and &3 per
cont. of thoe buffalo having Trypanosonwe pecorum
in their blood. It is enther curious that Trypano-
moma peogrnm hns picked out the animals in whose

blood I|"'I‘:',l_|ll.]lﬂ:l'll.ll.llll Brueci wos nhsent,

1T,

This epocies of Lrypanosomao
tho viculonce it displays townrds the monkey nnd
tho domestic pig, killing these anim in nn
incredibly short poriod of time, whor
logs to oxon, ||.|'||||"'. dope, nod the smaller o
menial animals, Carlously enough it aifects KL
e _-|h1l|_l;|| mlthoagh a% fmd "\."lh‘ll‘lrll' 1‘:-|‘|'||l|

Trifpaneionmg &
peearums in tho rap
becomoes modified,
Mies ((Flossing preraifana) ol
i% placed on o monkey or o goat, be
the disense, nnd the monkey i o an aoula form
that the avernge durnt e 18 only o fow
dnys. Boat if tho nttempE is mo
species of trypanocsome from an inf
honlthy monkaey by the inoculation of thao |'n"|.|; ]
blesd the sxperim usunlly fnils, showing {
ahart eajourn in tho blood of the goat hns
nullified the virulence of the porssite for the

n ecorum.
s ol
BonE o

anel

times
LE
[||||

[i0]

TorrAROSOMA SIMLE,
i&8 remarkable for

£ wild fsctan
b this parmaite
noimals inke

afnt in rog o Llkia apsciog

1, Elie wirt]

ar intensaling
18, Lhat as [ar a8 18 ko
animal among the v pame which harbounrs &6,
It in probable that it will alsa ba found in the
of tho bush-pig, but that hos oot been done yeb.
Morphology.
Trypanosoma simie is longor than Trypan
Frdeiip R i
24 microna in ||'|I:|h_l;|'|
Tha {rypanosomos ar
tha bady 18 elongaled, undalatin
exbtonds in o straight line ; the oo s ol
r mnd fren fro granules ; the nue
1 pitunted about tha middle of tho hody
meclous is small and round, situstod
almost invariably about 1f microns from the
postorior extremily ; nmed the npdulating m T
18 woll developed and thrown into bold ur
It ig difficult bo say whetlier Lhia @
fron I'I agellaom or nol. By éaralul alaining and good
on it would seem in most cnses ns if the
ng maombrane oxtended to tho lip of tha
flagallom. In somao proparations, howover, tho Inst
two or thres microns of the ilngella appear to be
froe. (Soe Locture L, Fig. 5.
Andmals Susceplible fo Trypanosoms Simfoe.
Tabla XX. shows tho avernge doention of 1
vorioua animals infocted by Trypakosoma
(mixed infections are not incl 1), alao tha p
contagos of recovories from tho disease.
o soen that the ox, antelope, baboon, dog, rabbit,
guinea-pig, and rat are refrmotory.
In the whole moge of the trypanosome discasoes
of animals thera is surely oothing so striking ona
the rapidly fatal action of Trypanosoma simie on

wmd fre

tlaomd,

| duration was onlyS'3 daya,

12 Lhe only |

ik hag o |

It wi J'I'

| Thora wors 36 exporimonts and 10,0

| nonte £l
This ot frd
of the nppearancs of EL""' LEY PO

L domestic pig.

TamrE XX.-
srifeerad b

:I-\.Irrl.-"-r,

but from the date of the infoction,
mpi-l action is not tho result of a

lenco I-\ oumerons poesages theough
but natur o tho try OEORR,

The Carricr of Trypanosor
r im N

RiviE

FI

KXL

Trypanos
Tahle

Thoes encrier of
is Glossing morstians.

Eaky
b

b 182k ..

portion of Aies naturally infostod witls £
14
wors omployed. In the 5b exparim
o aimie wos found 34 timoes (607
Twonty-six monkeys and 17 goats wem

[Junr 13,
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gon through (k.
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v KXL gives the
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d 10,081 teetss !
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fon of 34 per 1000 flics in

nofoma  mimee,  IE muost

. : b -.-...I|.r||.1 which necounts for the
ion af infected Ai

ment of Trrpnnosomn Simim 10
sins Morzilans,

longs o Group B nnd the eycle of

milar to that which has slrends

§ e #l !
oCCUrring in

wrpair of Trypanosoma Simis.
s of times Triyrurnasonae miEiT WAl
180 wild animals expminod in
the species of gama which
5 enn in Table XIX. It will ba
-”j snimala smong tha 160 harbonred
T por cont). This is, of course,
s that it s only the warthog nmong
. which scis ng n rosorvoir. Thirty
. eramined and 3 were found to bo
¢ eenl.h,
Tue TRYrANosoMA Vivax Gnour.
. arecies forming this group have @
i pance, and bub for size might
Lol I one specios
TEITANOROMA VIVAX,
razus of one of tho most important
Wa did not meet

n roporfed
north to

o mckivity duaring

wlogy in stained &

thad It only aifle racs,
whilo monkeys, dogs, rabbiis,
mico are refrnclory.  In
lm lake shore wers fonnd
aid it was alss found in Lhe
h:buck shot nt tho sama place nt
s were collected, (Seo Lectura L.,

pSee,
| nnd

TryraxosoxMs UNIFORME.
Trypanosone vires
Up to :Il-u

3 red
that it ia smallor.
bean fl.'-lllLlE in Ug
g, anil 1ts roBarvoir
! gume on the I'.'I.:' J-I]':lﬂ' (Ses Lectnro 1.,

=L RY PARORONA CATILE,
|I-|1|1|_'|_|l|i |,| to Ll
i,

Morphology.

+ greeral appoarnnce of thifs parasite is shown
During life, like the other
group, it is wracterisad by ita

¥. It is a monomorphic

18 to 32 microns in longth, the gre

inls boing 25 micr
fod meross the broadest part 7 AL
4 srerages three microns in breadth (maximum,
g croms, minimam 1°75). It differs from
vivar in that it is mors heavily
e°d altogether has n Inrgor and clomsaier
e, Tho posterior half is swollon nnd its

L]

& b

I:m | emtEeE ik

Trypansdonsd | o

is narrower and pointed ; 1
thie goll are eloar, with adolicate alveo

| and frea from vacuolos nod granyles

is oval, compact, and lying abount the
bedy; the micronuclens is Inrgoe nnd nou
asz o rule, close to the postarior oxtren
ating membrana la mora de I than in
oanprd pivas, and is theown into bolder folds
1 indulntions, There is & woll-marked [res
agellum which averages &5 microns in length

| imaximum 9°4 microns, minlmuem 4).

ilifyf af Ami mials o Trypnonosoma CapTm,
of the
vrions

|“'I:|'I.||'-".|
Table XXII. gives tho nverage duration
discaso and the percentages of recoveries i
n:pﬂri:unnlu] BROImals =
XX af Life
i ma Caprm, N e ia

Arer

Average derslion in

Numbsr of & sls amplayed .

The Prreetase of Recoverics in Par
moamna Uaprm

Teeventagrn e L |
Nambere rn.ul-.u.'- "n-! agesd )=

| Relraglory.
The Carrier of Trypanokoma Capro,

Tho carrier of Tiry [MIROACIRG CaPRE in Ny
morsitank.  Table NXIIL

indnmd

ig CHloasing shows tha

r'-. m af Tael 1 ik

_||.-
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proportion of tectse flios natarally

this parasite in Nyasnland, In 58 ox
which 10,081 isolse flics w

capre was found 35 tin

this &pocics is not

dog, of course it was

goats. This gives

1afocto

nonts, in
RGRERIE
SinGm

The Cyele of Development of Trypanosoma Caprm in
lilossinn Morsitnne.

Trypanostenia capre bolongs to the Viess graip,
in which the dovelopment of the trypancsome is
rostricted to the proboscis. Six oxporimonts wers
mnde with laboratory-bred flies; five were posibive
nod one negative. (Seo Table XXIV) 170 labors
Tanwe XXIV.—The Derelapeeent of Ty mn Caprm in

Giosmina Morsitans, ([ i}

Meam
Iampedulurg.

Il ecded
Alea

L
rosltive
nr found,

e amae
Infectlve

negaiive

Jume 3l & 3| - o
w 3ed | B | 1

1013
Jun. BEth 3 i
o Endl 178 | 35 B
April st ETH4 + 13
tory-head flios woro used, nnd 496
found (2T°] per cont), The first the
ware enrried out af the or ry to
the laboratory; in tho lnst threo tho
tainiong the fies were kept fn an ineul
difficult to undersiand the diforence in
of infecied flies found., In Expe
1215 only B and 5 per cont, reapecti v of the flics
becama infocted, wherens in the Inst thres o X0 -
ments an avornge of more than 40 par cent. Wi
fonmnd. 8 in the g o kept, it
is true, at & tempor: it which they
would find in su nta in the
low count b first three cxporiments
dono in wintor and nb & wrdinnry temparnt
tho laboratory,. This would. ao doubt, exp
differanes to somo extont.  Agnir
anfectod Trypancsoira e
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