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ARSI RACT

Title:r~ Studies in experimoental Trypasnusomlasis in
dogs caused by Irvpanc=oma gveansi (Steel,1885).

This thesis embodies the results of cbservaticans
made on tha progressive course of the disease, symptomato-
logy, haematology, bicochemistry, gross pasthology and
biciogy alonz with morpholegy of Irvpancsoma evansi 1in
experimantal dogs. Altogather nine dogs woYe used in
this invastigation. First two dogs were lnoculeted with
T+ gvansi msintnined in guinespigs and in the rest subse-
puent passsges were done. Trypasosomes in doses of

1,285,000 were inoculated in this ezperiment in emch case.

The experiments eommenced with five sets of
pre-infecticnel reedings on haematuloglcal and biochemieal
observations. Thereafter post-infectionazl hacmatclogical,
bicchemicsl and number of parasites per mi. ¢f blood
vere studied daily uatil death., Day to dey multiplicsticn
of the parasites, ciinical syvuptoms and temjorsture were

glso recordad,

T, eyangl wes always found to be monomorphie,
slender in forme snd eerrying o free flagellum. The
parasite was found to multiply by longitudinel binary
fissicn with no divisicn of the flsgellum. In wet

smears the parasites wers feen to move towards the
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posterior direction with sluggish movement. The
virvlance of the perasite was found to inerease on

subsecuent passsges,

The trypanosomes appeared in the dlood
cirenlation of the cxpirimontal doge after & prepetent
period of 3«5 days. The number of psrssites in biccd
fluctuated irregularly reaching a pesk of 2 to 4 laes
per ml. snd then suddenly dissppesring frum the cirocue
lation. The rsnge of temperasture alsc showed a
pericdle rise and fell., Lachrymation, conjunctivitis,
cedems, loss of body~welight, incc-ordination of limbs,
snaemia, dyspncea fblloﬁad by desth were the cardinal
symptoms observed. I%T -nimals died between 14 to 43 days

efter infection.

The bhlco? picture showed fell in ervthroeyte
ecount, pacied cell volume snd the haemoglobin content,
Mean Corpuscular volume inereased in sli the dogs
except in noz. 1 and 5 in which there waa‘dro; in M.C.V,
in lster stsge. Decreasse in mesn corpusculer haemoglobin
and mezn corpuscular haemoglobin concentration was also
ncticed in some dogs. Increase in buffy cost layer
vas observed during Parcsitsemia. The total ecount of
white biocod cells showed irrsgular rise and fell, In the
initial stage of the infection, there was neutrophilis
wvith a decresse of lymphocytes. The cunditicn ravarsqd
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et the peek of infection snd neutrophilis predominsted
during the pericd of death. GSosinophils were slways
present in lower number then in the nommal dogs. The
reducticn of mongeytes was observed with the pregress

of the digesse except in dog nos, 3 and 5,

Bicchenlcal studies showed decline in the
level of blcod sugar to the extent of 21 to 40 mpms
per 100 ml., as agelnst the normal of BO tc 104 mgms.

The observations of gross patholougieal
ecnditicn showed the presence of enlarged and congested
spleen with reddish granuler appearance on the surface.
Fight veatricle of the heart was found to be cverdilated,
Lungs were congestad pneumcnic and féw smell conseolidated
arees were present in petches snd liver was hypertrophied

with haemurrhages oa the surface.

The blcoud? smears from the lungs, liver, heart
and kidneys showed the presence of large number of

trypsnoscmes on examination,

LA
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INTRCDUCTICH

The'aignificant discovery of Exzngggggag gxgggl as

the csusative agent of "Surra" in horses, camels and mules
Aetes back to the yeer 1820, The first mammalian trypanc-
some was recorded in Bussie in 1245, but it 4id not attract

much sttenticn probably because the struin was nconpathogenie.

Tryprancecmiasis has since been reccrded in meny
animzls, such es éonkey, elephant, cattle, buffelo, dog, fax,{
tiger and goat, though dog has been found to be very '
suscepti%le to the infection of i. avangl. HRecurds of
neturel infecticn in dog are rether scanty. Trypancsomiazais
in gnimals 41s inveriably trensmitted through bleode-sucking
vectors. The dcpgs in additicn may piek up the infection by
esting ofral snd mest of intected snimels. This baffling
phenomencn appesrs to be confined to dogs only. There 1s a
SQiitary record of 2, gvangi infectiun in man by sucking
the infected blovd of guinecapig (Anncn, 1946-47). It hes
been stated that at the time of sucking the infected blocd

the perscn conterned was sufferisg from tonsilitis.

This Aisesse has been reccrded from Africa, “outh
Fus=ie and seversl ccuntries of ﬁsié. In Infia it 1s
known as Surre and it is “nown to cceur in all the States
showing seascnal Aistributicn, the mejority of outbreaks
occurring between July & Uctober, the ineidance coinciding

with.the cnset of the mcnscon.
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¥orkers had held the view thet the desth in
Surr: was brought adout Aue te the hesvy consumption
of carbohydrste by the parasites, which led to the
failure of liver functicn and to glyecpyruvie intoxicetion.
Dyspnces due to blueking ¢f the lungs-cspiliaries and
produetion of lsctie scid have slsc been suggested as
one of the causes of denth. The other facturs asscciated
sre deficieoncy in haemoglobin snd feilure of profuction

¢f ervthroevtes in the host.

From times immemcrisl deg has been a constant
conpenion of man. Yome of its well developed senses,
such as sense of smell an? hearing, have been exploited
by man for the purpose of hunting, dstecting crimes and
acting s messenger in times of wer. Besides, dog hes
also been used for pulling leoad, guiﬂing blind, destroviag
rodents, looking after cattle and sheep and wetching the
property. In feithfulness no ereature can ecompete with
dogs and some one hes rightly ssid "the more I see the

dog the more I hate the men®,

Considering the importence of the dog, it is
imperative to visgualise scme ¢f the important protozoan
diseanes ﬁf these gnimales, fmong their protozcan
disesses the most important sre Babesicsis, Lelshmenlasis
and Surr:. So far much sttention has not been paid to

the prevsience of Surra in dog. Therefore, in order
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to acquire better knowledge and understanding of the
41 seass process in dogs it was considered worthwhile
to study the progressive ecurse of the disease,
symptomatelogy, clinleal patholegy, gross pathology
along with the morphology and biology of the

parasites.

LR



Historical sccount:~ Trypancscmes are of grast
medicel and Veterinary importance, Thev paerasitise man,
animals, birds, reptiles, amphibes and fish, They are
trensmitted through leeches in the case of acuatic
vertebrates and biting insects in lsnd vertebrates., The
disease causzed by them hes been the subject of vitel
importance due te intimate associsticn between man,
snimsls and invertebrates. The first trypanoscme was
discovered by Valentin of Bruce in the blceed of Trout
(Sglmofarig) in 1841, In the next two years three papers
on the trypsnosume of frog were published by Gluge of
Brussels, Maver of Benn, and Gruby of Faris., 1t was Gruby
(1843) who intrcduced the neme Trypancsoma for the
paresites of frog. Cross (1845) found trypanoscmes in
the mammalian host in Fussia for the first time, Chaussat
(1877) found them in the black ret but mistock them to be
nemstode larvee., Attenticn was drawn to the trypenosomes
of mammals only when Lewis (1878) described the common
trypanoaeﬁe of ret in Caleutte neming it Irypancgoms
lewini. But, the actusl reccgnition of 7 trypancscminsis
begen with the discovery by Evens (1880) of the first
‘ pnthogeqic traypanoséme ecausing "Surra" in the indian
livestoek, Fe found the parasite in the blood of horses,

camels z2nd mules suffering from "Surrs" in Dera Ismall



Khen (Punjeb), now in Pakisten nesr the Indus, First

he mistook it to be e Spirillum, because of its
filiform and actively motile character. Dut, sccn
afterwards he recognised it as a flegallute, He succeeded
in producing the disease in dog and horse by subcuteneocus
inceuletion of the orgenisng, Steel (1888) found
similar organismes in the blood of mules in Burma snd
named them Spircchaets evensi. He alsu transmitted the
disesse intc the monkey and dog. Crookshank (1888) in
Londen exemined the blowd films of camel sent by Hvans
and deseribed in detail the chie? charactars of the
parasite and chenged the name to Ir¥pangsoma gvansi
{8teel 1888), Later, in Indir Trvpancsoms gauiperdun,
which emuses "Dourine”, was récognised by Pesse (1203)
for the rirst time in the i"unjab. It wos studled in
detail by Lingerd (1903) and Mott (1906), Baldrey (19085)
stated that this disesse was prevsleant in Baluchisten,
Bombay Fresideney and the United Frovince, Ixypancsomg
theileri wes also recorded in the blood of cettle by
Lingsrd (1804) and Fac ot gl (1624). Stirling (1971)
found trypencscmes in the bloud of a bullock in Indle
and regsrded them as Trvpsnoscma gongolenses and
Mudaliar (1045) described s small tﬂ;panosoma from the
bleod qf a female buffalc and ecalled it . gynasi

var rayls but their findings have not been confirmed

gs yat,
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Surrz is an important disease of cur livestock
mostly founéd in the Punjiadb, United Province, Central
Province, Rajasthen, Andhras Proadesh, Madrss, Bombay,
Sengel, Assam and Biher as repurted by Lingsrd (1809),
Chetts (1922), Cross and Patel (1922) Ajawenl gt gl (1938)
Sweminethen (19331034}, Rue&tﬁu@.lyu( 1934} , Mehalen (1934),
Bajaropalen (i%?), Fudelier aln-i ray (1947)y Rajlu and
Swaminathan'(1947) and Yanjrekar (1&5&).

Once Surra hed its endemle home in Indla, dut
owing to the movement of the horses frem cone eccuntry to
gncther, it has now been reported from the French China,
Coehin China, Siem, Java, Sulgaris, Fhilippines, Cambodla,
¥auritius, Maﬁagaséar, Persia, South Pussisz, Lgypt, Suden,
Palestine, Higeria, Syrian, end Iran (Leveran and Mesnil,
19073 Kncwles, 12273 Van Dulm end Le Coultre, 1932;

Yotue, 19365 Zeiss, 19373 Grancvillit and Do-Van, 19383
Adem and Licnnet, 19383 Jauffret, 12393 Favlcn and
Cuenev, 19393 Foureines gt al, 19433 Castillo end
Josquin, 19583 Codfrey end Killick - Kendricky 1967} ,

Morphologvi~ Lingard (1907) examined in Adstall
the morpholopy of different parts of I. avangl and reported
the maximum, minimum and mepn measurements of cighty
trypsnosomes. Length messured from 19.36 to 35,26 /u
with moan of 27.85 /u, The width messured 1.21 to 1.64
with mean of 1.6¢ /¥ , Reo et sl (19834) studied in

genersl the morphalogicsl characters of T. evensi and
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egreed with earlier observations that it wes monomorphic
with ¢ well develouped undulating membrene znd a {ree
flagellum. It messured frcm 18 to 33 /W 4n length

snd 1.8 to 2.0 /¥ in width, The sverage length was
abeut 26 /Y, foare (1938) 4n his peper geve the importance

of kinetoplast for the difforencistion of eertain grovps.
Ee suggested that in Brueel and fysoal groups 1t was

0.8 /¥ 3nd usually rodeshsped, It was subetemminal in

the mejority of cases a2nd cccasionally marginal, He
deseribed that I. gvansl were usually monomorphic spocies
in whieh &ll the individuel possessed a free flagollum,
Hoare and Bennett (1938) encoustered an skinetoplastic
strein of L. gyscsl in camels in Sudsn. By sudbeincculstion
intc the camels, horses snd donkey they found it to be

- a pathogentie strain., iIlgare (1949) revised the clasifiestion
of trypsnozomes of medicel and veterinsry importance.
fececrding to the characters a4 positiocn ¢f the free
flegellium, kinetoplast, nueclevs, undulating membrezne and
develcprment of trypanoscmes in vertebraste and invertebrate
hosts he divided them‘intc five main groups viz Lewisl
grovp, Yivex eroup, Congclanse ercup, Drucel eroup

and Zyansi group end placed IT. gvansi in Zvansi group on
the ground thet crgenisms of this group Aiffered from
those ¢f the JBrucel group in net showing polymorphism.
Stumpy forms ore recoprdsd rsrely, Most ¢f the trvpancacmes

of this group resemble the long form of L. bricel., Aut
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:ﬁocyclical development has been reported ar yet in

bygnsal group., KHey gt sl (19585) observed s nsw structure
in Trypsngsoms evansgi at the fanasr dborder of the
vnduleting membrane an? called it c¢csta or baszl fibre

of the flapellates. lHoare (1056) revised the merphology
and taxoncnmy of the Surre group of organisms, He
exasmined 26 stroins and four subestreing of T, evansi

from blocd smesrs of camels, horses, mules, cattle, buffa.
loes and dugs and confimed the monomorphic cherscter of
T. evaasl. Only 08% of the stumpy form was detected,

(ut of this, three streins were maintained in mice and
exemined repestedly over seversl vesrs., lany times stumpy
forms were seen 17 the blcood circulaticn of stained slides,
These observeticns alsc conrirmed the pélymarphism in

I. gyansl. In this experiment stumpy, intermediste and
siender f‘éms were seen and thelir measurements were tsren.

Typically, T. evangl meacured 16-34 /u with s mean of
24 /U, Stumpy forms messured 16.,8-19.6 /U intermediate

19,8 « 20.7 /¥ ana slender 23.0 to 24.9 /YU, The free flagellum

measured 5-6 /Y, Later on, Hoare (1257) in his recent
clagifricaticn grouped Lyvansi snd 3rucel groups together

cn the greund thaet slender and intermedizte forms were
alweys preseat and stumpy forms were zlsc seen ccersionally.
Godfrey and Kiliicu-Kendrick (1962) els¢ found the stumpy
forms of T. gvansl in the blood smear of camels in Higerls

and eunfirmod the 1 dings of Heare (1966) .
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Multiplieaticns~ Holmes (1904) agresd with
Bradford and Flimmer that the trypsncscmes congugoted

and only the ‘emale forms divided theresfter. He
descrided thet peired forms joined by their postericr
ends as congugstion forms or forms in copula. He slsoc
believed that in paired forms the individusl heving &
very elongeted end wes e male. Aceording to Laversn and
Mesnil (1907) L. gvensi divides by simrle lengitudinal
binary fission like T. hrucei. Pivisgion begins from
kinetoplast. Then flagellum, mucleous and undulating
membrane Aivide into two snd finelly the protoplscem also
divides from the entericr end of the parasite, But
division of the protoplesm has also been reported from
the postericr extremity, Sometimes further divisicn
taices plecs before the original protoplesm dlvides. in
such cascs trypancsomes are fbunﬂ ccntaining four muclel
and four centroscmes, Hosre (1949) reports thet first of
gll rinetoplust Aivides into two., There is never division
of flegeilum. Gne of the dsughter kinetoplasts retalas
the vld flsgellum, while the new flagellum arises fronm
one of them, Then micleus begins to divide into two

and finally the protoplasm Aivides from the anterior
end of the peresite, This results 1nt§ two tryponoscomens.
e states that there 13 no satisfeetory éﬁiﬂence on

the ocourrence of sexusl phenomenz in any of the

haemoflepelintas,
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Motilitvi. Trypanoscmes move townrds the
enterior extremity of the bodvye. The moveﬁant of the
trypanosomes are only due to their unduleting membrene
snd free flzgellim, ( Laversn snd Mesnil, 19073 Knowles,
1927; and Hoare, 1849 ).

Susceptible Bostas- Thie disease 1s imown to

occur in horses, cemels, mules, donkeys, elephants,
cattle, bufrnlbes, and rarely in dogs, fox, tlger and
gost. Unce Surra was reg-rdad os harmless for csttle
end buifsloes, but it is now known to ceuse sericus
cutbreak smongst these snimals. In horses Surra is
extremely fetol. The infected animels show fever, loss
of appetite, snsemis, cedematous swelling and die ia a ¥
week oY may linger to six months. In camel the discase
runs & chronlie cgurse and the duration may dae as long

as three years; hence it has been celled “"Tribsrse”.

In bovine it takes hyperscute as well as chronic form.
In hyperacute form it is very virmulent end generslly
oecurs in the form of an cuthreak ceusing heavy mortelity
upto 80%. In chronie or milder type, the affect:d
animsl, though spparesntly heslthy, shows the parasites
in the peripheral eirculetion et vering intervels and
sometimes may recover or remain ecarriers. Togs are very
susceptible ( Lingard, 18053 Chetti, 18223 Xnowvies,
19273 Mahejsn, 1934§ and Singh Bachan, 1836, ).
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txperimentally Surrs has slsc been proved
'plthoganie for number of other mammels like mice, bat,
rat, guinespig, rebbit, eats, sheep and pig. ( Laverasn
and Mesnil, 1907 Knowles, 19273 Krijgsmsn, 1932j
Krpneveld and Mensloer, 19473 Koy and Harbans, 10483
Yutue snd Sher, 19493 and Castillc and Joaquin, 19865},
Cardonn, (1237) incculeted two hens, two pigeonz, sad
two turtle~doves from sn infected guinespige The birds
remained in geod econditicn snd they 444 not show
trypencsomes in the bleod streeam. DBut 7. gvangl has been
succossfully cultivated in chick, pigecn and duei embrycs
by Longley at gl (1939), Venden Berghe (19841), and

Alwer (1988), &lwer (1968}, successfully transmitted

T. gyeasi in dey cld pigecns, souebs, duckling and

turikey chicks,

It is thought thet Surrs is not transmitted to men
gs the causative trypancscme is of enimel origine.
Aeeording to Laveran end Hcsail.(IQO?) Schat pricked
himselfl seversl timesz wi'h needles 1nrectad with the
blecd of Surre, Hut he never developed this dlsense.
Annon (1946 ~ 1947) reported the incidence of Surrs in
man, es one ¢f the historieal interest of this world.
Frofessor Lanfranehi in April, 1912, was studying snimal
trvpencsomes, L. hrucei end 1. gvansl. He was drowing
up blocd with & pipette from infected guineapig suf fering
from Surrs. Tha cotton plug which was in the pipette,
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@isicdged in 1t snd soaked in blocd snd entered his
mouths At that time he was suffering from tonsiiitis.
Thereaftor he suffered with fever, insmnis, techycardis,
pein in thé-thuﬁb snd forearms, snd anlargémant éf
liver, spleen and lﬁmpﬁgland; His blood wnsldxnminadland
found trvpanosches. ?ratessor Hesnll, by‘meauﬁrament'
and serclogical test concluded thet the trypanescﬁa
found in his blood was L. gususi. He wes treated with
atoxyl and became Tree from this infection,

Erepstont Yericdt- Laversn end Mesall (1908)
inoculated two dogs with T. gvenai and cbserved 3 days

prepatent pericd, According to the Laveran and Hasnil'
- (1907) Lingard infected sudbcutanecusly snd intravenecusly
eltogether eight dcgs with Surra and repérted 4 to 7
days prepatent pericd. UGaiger (1908) alsc incculated
Surrs in Ferizh dog and'dog showed trypancscomes in his
blood ¢n the 4th day. Cabrers and Lui (1956) stated
that prepatent pericd in dog was 3-8 days snd gnimal
termminsted fetolly within next 4.32 deys. Prepatent
period varied depending upon the susceptibility of host,
the cuantity of inceulum and virulence of the strain,
Haibe (1262) incculsted four puppies of 3 months age
intraperitoneclly with infected blced of dog suffering
from Surra end found thet the prepatent pericd wes 2«5
dnyse

Elzaniﬁalniap- According to Laveran snd Mesnil
(1907) Lingerd edopted erbitrary method to study the
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. Gegren of paraéitaamia in doge. Bsn.g&,;;h(lassj
classified the degree of Par#sitaenia in rats by

covnting trypancsomes per 1000 R.B3.,0. in steined bliod
films, Dasawit;%?%ggaé classified perasitsemia with
another arbitrary method by counting number of trypanosomes

prasent per microscopic field,

wm.kmita) m;_}m:sﬁm:- In dogs ‘

Surrs has often been seen se & natursnl Adisesse, Lingard

(1804) repcrted the cecurrence of this disesse among

sporting and Fariah dcgs in Bomdbay, the Funjsdb and 1
¥adras. He noticed smong the affected dogs elevation

of tempersture, snorexis, Cedems ¢f the hoad‘and throat,
injecticn of the conjunctivee and in scme cases effusivn
intc the Jloints and cornesl opacity leading to partiel

or total blindness. During fever trvpesnoscmes were found
in the blcod con mieroscﬁ%ﬁc examination., Ajawani gt gl
(1933) , Mohteda (1940), Bac (1941), Rac (196%), Sheshadri
(1988) and Bhardwas gt al (1962) reported trypencsominsis
in degs Trom different parts of Indila. Besides other
symptoms, Sheshadri (1988) cbserved periudicai ettack of
fever, ancrexia, loss of hair, progressive weakness,
inco-ordineticn ¢f limbs, circling movement and biletersl
opacity of corneas.  In one dog he 414 not find any sign
of oedems enywhere in the body. Uther symptoms cbserved
were staring and rough cost, good eppetite, cedema of
the muzzle, sube.mexillary spsce, chest end scrotum,

Naturel eases of Surrs in dogs have also been reported
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from Indoechina, Egypt, end Mauritius, (Leversn and
Mesnil, 1807 and Haibe, 1962).

lont - Gxperimentally disease

has 5enn alse produced in dog to study the susceptibility,
symptoms and course of infection. Pesse (1904) inoculated
three perish dogs with L. gvensi. The dogs dled in

35, 22 and 20 days respectively after inceulstlon. Laversn
and Mesnil (1208) studied Indian Surra cver two dogs

with a view to compare the effects observed with those
produced by Mauritien trypanbnomes. The duraticn of the
dizesse was 12 and 13 days ending fetally. The tempersture
continued till desth renging between 102,2 to 1040F,
Trypancsomes were numercus in the blocd excert in the
middle of the disesse, There was loss of weight.
kecording to the Laveran and Hesnil (1907) Lingard
infected subcutanecusly and intrevenecusly sltogether
eight dogs with T. gvansi. They died in 14}, 21, 27},

20, 24, 36, 47 =nd 97 deys after inoculaticn with blood
cbtained from different animals, JIn all cases evzperimene
tslly produced disesse showed the seme symptoms es the
nstursl 41 gense. The number of trypencsomes in the bloed
varies., At times they sre completely absent, sgein
sppeared suddenly in the blood eireculaticn, This latent
pericd wus slweys observed in all the dugs except two

in which paresites were p;eseﬁt throughout the course

of the 4isease. !’mringﬁﬁ“' 2st days of the disease,

trypanoscmes are very nurfrous in the blood. Average
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duration of the disense is 88 days. They slso
observed remittent and intemmittent tvpe of fever.
The high tempersture noticed wans betwesn 103 « 10€°p,
The rnlat‘ion 'of temperature and trypencsomes in the
blocd eirculation was not found coinciding aslways.

. Delpy ead Bim (1947) experimentally produced Surre
in five dogs. Une died éfter 81 day=, three developed
chronie infeetion and cne died on the eleventh days
after splenectomy. Cabrers and Lui (1086) produced
Surra experimentally in dogs and stated that dog died
between peried of 4.32 days. FHeiba (1962) inoculated
~ four puppies of 3 months age intreperitoneslly with
infected blood of dog suffering from Surra and found

the similar svmptoms stated sbove.

Virulences~ Laveran (1908) proved that T.gvansi
wvhen passeged through a series of gulnespigs may beccme

very virulent., He slso stated thet virulence of the
seme strzin was exalted wvhen pessage? through dog.
To-pacio (1936) inoculated single trypancscme (T.gvznsl)
into rats, mice, guinesplgs, dogs and one horse.
Infection resulted in all the species with one cell

of trypancscme. Ray and Harbans (1948) suggested thet
Fantothenic écid exerted and infiluence on the rate of
multiplicetion of the trypancscmes in rats. Although
Sen g al (1965) experimentally proved that the effect

of starvation in rats 414 not produce sny significant
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effect in the prepatent period snd the course of
infecticn,

Haenstoloevi~ Trypanosomes gre heemoflegellates,
The chenges produced by them in the blocd pieture

revesl the Adlserse even whun the parasites are absent
therefrom. Pella vide and Verdozezi (1906) stzted that
there was graduzl deerease in totel count of red blood
eellis and ineresse in leucoeytes followed by marhed
leucopenia, HNeutrophils incresmsed throughout the
infecticn. Laveran snd Mesnil (1907} cbserved in dogs
suttering rrom "Hagene" (ceused by L. hrucei), diminuticn
in the number of red bloucd corpuscles with the first
appearance of the trypanoscomes at times falling tc cne
third of their originel number. Usuglly the red blocd
corpuscles appesred normal but thers were at times
changes in their shape (Folychromestophilial. The red
corpusclies were deficient in heemoglobin., There was
incresse in the number of leucceytes except in the
eosinophilse In the beginning the number of polymcrphs
increased while the mononuclesr cells diminished
relatively in dogse. But, 1t wes elsc observed in the
ssme dog thrt sometimes mononuclear cells increased
from 15.48%, He slso repurted incresse of the buffy
coat during parasiteemia. Krijgsman, (1933) recorded
decrease in the number of erythrocytes in mice =nd rats

infected with T. gvansi and such chasnges persiasted
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throughcut the course of the disesse. French (1937)

found that sedimentation wes much more repid in donkeys
then 1n ecettls and sheep., In cattle infected with

T. fonpolenss the rete increnses in the beginning of the
infecticn and then returned to normel. Foindexter(1930)
infected ratg with T, ggninszﬂym and studied the monomuelesr
response. He found & meried incresse in large lymphoevtes,
Alecclle snd Simons (1939) inveuleted guineapip with

L. sguiperdum, 7. hrucei and I. evensi. Observetions on
sedimentetion rate wers mede and in all ceses rete was
found markedly incressed. Hoppe (1945-1946) ecnfucted
experiments to investigste the cause of desth in the

albino rat infected with I. gouiperdum, fle found PrOgre-
ssive anaemia, decrease of the red blocd cells, heemoglobin,
packed cell volume and pletelets. Ksltenbach (1954)

studied the résponses of leucocytes in natursl Surre

ceses of camels end horses end experimental Surre of
rebbits end mice, In natural ehronic infection the degree
of regenerative leueccytesis snd number of large lymphoe
eytes ran ¢ parsllel to the number of cireculsting trypano-
somes. There was no change in menccytes. In rats the
infecticn was seute and 1t was first charscterised by

an increase of neutrophils followed by regenerative
leucoeytosis and inslly lymphocytosis. Fiennes (1054)
observed the changes in the blocd picture after Legconpolense

intecticn in cattle. He found severe ansemia in acute
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stage wvhich beeame more proncunced at the time of
erisis due to haemclysis., The ensemis in acﬁte stage
was macroveytie while 1t was mierocytic in chronie
stage. Haemcglobin was low, Bdwerd et z1 (1968) stetes
rapld fall of erythroevte ccuat in sheep, goat and
hurses infocted with L. yivex, I. gongolense and

Ze Brucei., Moreover, in cther experiments the ervthro-
evte aedimcent‘at‘iusn rete was fonnd normsl in gosts but
incressed in sheep after inoeulaticn with T, brucei.
Cabrer: and Luil (1958) gbsarved reacticn of leucoeytes
in doge and pigs infected with Surrc. In the prepatent
period he found monocytosis, ecosinophilies and reducticn
of lymphocytes in pigs, where:s in dogs thers wes
diminution of lymphocytes and eosinorhiils and ineresse
of neutrophils., Edwerd gf gl (1957) studiedé the haematoe
logiezl chenges produced 4in horses by infection with

L. yivax, 2. gongelense snd T, brucel, They found
reducticn in red blood cell count, pacied cell volume
and heemoglobin after the infeetion. There was an
incresse in the erythrocyte sedimentaticn rate and slsc
in bilirubin level cof the plssma, There was also mérket!
Heemolysis, Samadar gf al (1962) exarined the blood of
goats experimentelly infscted wit)h Surra end ncted
decrease in ervthrocyte ccunt, packed cell volume,
haemoplobin percentage ané?gﬁgﬁ:;ggils throughout the
infecticn. They alsc reported decrease in the zﬁenn

corpuscular volume, leucopenie and microeytie hyperchromie
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enremia, Srivastava (1965) examined the blocd of dog
suffering from Surra after 10 days interval for
heeratolog?cel examination and found reduction in the
red blocd eell counts, decreass in the‘paekad cell volume
and indicated the maerceytie type of onasemie. He slsc
reported inrresgse in the sedimentation rete sad neutro-

philis throvghout the infection.

Biochenmienlst - Kliger et gl (1999) obssrved that
glucose favoured the growth of trypencscmes snd they
were responaible for the producticn of lactic acid,
Galger gt a2l (1930) reported that L. gvansi consumed
glucose an? produced lactie acid in beth yive snd yitrg.
There is aiso evidence of drop in the blecdesuger content
immedistely prior tc denth in rats, mice and horses
infected with T, evensl (Krijgsmen, 1932 and Randell,
1934) . Randall (lge. git.) stated thet in cne enimal the
bloodegugar ccntent wes not merkedly decressed, while
in encther it fell dcwn to 27 mg/100 c.c. in 24 hours
betore desth, Schern (19037) detacted histologically the
absence of glycogen in the livers of affected animéls.
He slso steted that due t¢ chsence of suger, protein
deccmposition products were excreted which led to
intoxiceticn. Von Brand (1938) reportcd that pathogenic
srecies of trvpancsomes consumed more sugar than none
pathogenic cnes. The suger wag partially oxidised and

the end product wes pyruvie acid, He slso coneluded
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that there was no doubt thet trypencsomes consumed

twice their own weight of sugsr in 24 hours, Christophere
et a2l (1938) raported‘on glucosesutilisation by trypano-
scnes and the formetion of aeld products, The'uxygen
inteke was large. Hoppe (1945-1946) and Hoppe & Chapmen
(1947) observed that rats infected with T, gouiperdum

died of hypoglyeremls due to consumption of glucose by the
parasites, Castilloc 2n? Joaquin (1985) noted decrense
in blood-suger level in rats infected with I. gvsnsi.

Sen gt gl (1955) end Srivestava (1965) elso observed the
decrense in gluccse-level of blocd in rabbit and dog

suffering from Surra.

Cross Pathology:i~ In Surra enlargement of spleen

was found in mice, rats and dogs and rarely in rebbits,
Apart from the splenie enlargesmént pulmonary cungestion

and smsll subpleural ecchymosis was alsc found, In
buffaloes there wss enlargement of the lymphatie glands

and liver, Spleen was rarely or slightly enlerged.

(Laveran & Mesnil 1207). GCaiger (1909) conducted the
postmortem exaeminaticn of dog died due to I. evangl #nd
observéd the patches of congestion in the lungs snd
enlargement of liver and spleen, Stcmaéh, lerge end small
intestine were slightly inflammed. Sen gt al (1956) observed
and reported on enlarged and congested spleea in guineapigs.
They alsc found that liver and kidney were pale and the

heart was flabby. The lungs were congested. The bhone
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marrow wcg slightly reaetive snd dark red in colower

The brain was pale and ansemic. Lymph plands were

found spperently normel.



le. Straint- Ledborstory stra‘n of T. gvansi brought
from Indian Veterinary Resesrcl: Institule wng maintained
by serial needle pessage in guineapigs end used in

this investigetion.

wre. and maangenents -

(8) Farish dogs, between four to six months ¢f nge, were

vurchased locally and used in the experiménts. Their

weight varied between 104 to 144 1lbs. In 21l nine dops
were used, They were fed on coo'ed-liver, milk, rice,

bones and plenty of water. Before sterting the experiments,
their blood, stcol and urine vere exsmined znd they were
devormed, The snimals were weighed znd their dayveto-day
temperature and clinieal symptoms were reccrded be'cre

snd after the exporimentel infection.

{b) Also, guineapigs were used, which were purchased
locgllys They were given & diet of green grass asnd gran

with plenty of water.

3. @ite of hiced collections~ (2) Dogs- Bloud

samples vere drawn frcm the radizl or saphencus veins,
Sach time about 2.5 €.¢. of blood was Arewn using 6 c.c.
syringe fitted with a2 needle of 20 gavze size and kept
immediztely in & small vial containing dried oxelated
solution, This oxalated bloud was used for all hesemsto-

logical and biochemicenl studies. The counting of
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trwpanosaﬁes daixy per cubic centi.mster was done

either with oxaléted blocd or fresh blocd ccllacted from
the esr-vein. But, citrated blocd was used fur the
incculum for subseauent passage. For differential counts

blood smears prepared from the errevein.

(b) Guinenpig:~ Guinespig showing teeming trvpancscmes
in ite peripherzl blocd was selected for teking the bleed
by aspirsticn from the heart,

Tubes for cocllecting blocd were prepared by
pipetting 0.5 mli. of a soluticn of Potassiuwm oxslate and
Ammonium oxelate (Fot,. oxslate «0,8 gm. Ammonium oxalate
«1.2 gms and weter 100 c.¢.)intoc a small empty penieillin

visl and then evaporsting t¢ dryness in & hut sir oven.

4, Dose snd site of inoculum:~ The trypsncsomes

were counted with the help of a standerd haemccytometer
using Turk's fluid (Glacial scetic acid =3 c.C., 1%

aqueous gentian viclet « 1 c.c., and distililed wster 100 cc,.)
Mluent, Infective inocula containing 1,265,000 trypanc-
sones were injected intraperitoneslly to ench doge. First
two doges were inoculated with the strzins meinteined in
guineepig and in the rest disesse was produced by serial

g needle passasge from dog to dog.

. B, Btudy of Parasitaemia., Morpholee and Biclog
of the Feragite:- (a) Yet blood smesrs:- were exsmined
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daily to study the presence of parasites, their motility
and division of the parssites under the dry high

pover lens.

(b) Stained smeryst~ BSlocd smears made from

the inoculated snimales were examined dsily to study the -
morpholegy end different steges of the paresites, “mesrs .
were made from the sarevein and stained by Fenoptie

methed (combined Leishmen's gnd Giemse's) of staining.
Messurerents of the parasites were taken with the help of
micromer. Lingerd (1806} methud wes adopted for measuring

the parasites.,

(c) Counts of Trvpenosomes UAr C.c.t~ Slood semples

conteining the parasites were diluted in Turk's fiuid and
in the proporticn of 1:20 the trypanvscmes were counted

daily bv haemoeytometer,

6. Hpematological studiess- (i) Observiug the
golour of Fleamet~ Blcod was collscted snd plasma colour

was sesn by nsked eye after centrifuging the bloucd

samples,

(11) Countine of total leuccevtes:- For leucoeytes
each blocd sample was Ailuted 1:20 in Turk's fluid in

white blood diluting pipette, Counts were made in conating
chember with improved neubsuer ruling nnd the total couat

per cubic centimeter wes finelly ealculated,
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unts -« Blood amears

were stained by Fencoptic method »nd were examined for
white blogd corpuscles. Tyo indred cells were counted

for exch dstermination.

(4v) Countine of total ervthroevier- Bloc? sample
was Mluted exactly 1s200 with a special diluting pipette
using Havem's fluld (Mercurie chloride 0.5 gn. Scd,
chloride 1.0 gm, Sodium sulphete 5.0 gm, and distilled
water 200 c.c.). The diluted blood then pleced in @
special counting chember and cells were eccuanted in a

messured volume and ecaleculated per cuble ceatimeter,

L 3]

(v) - Saghlits stendard

technicue wes ugse’, In this methe? H/10 HCL wase placed

intc the gradusted tube uptc the level of 2 gés or 10%
mar:. The specizl Sahlis pipette was fille? to the mark
20 with oxelsted bloc”. Immedistely the contents of the
pipette were diachargod into the tube coataining acid,
Mixture in the gredusted tube wess diluted with Alstilled
weter until it hzd the ssme colcur-tinge and intensity
gs the standerd tube. Haemoglobin was estimated 1in gram
per 100 c.c. Haemoglobin estimaticn wes dcne within an

heur of the eclisetion of the blocd,

(vi) Determinrticn of ervthrocvte sedimenthtion
ratei- The ervthroevte sedimentaticn rate was detormined
with oxslated bleood samples using Wintrobe haemstoerit
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tubes. Approximately 1 c.c. blocd wes pipetted into
the heemstoerit tube which was filled toc the #/ mero
mark and placed vertically st room tempersture, The
amcunt of sedimenteticn in wmillimeter was noted attor
one hours O(xalated blaéd wes used imuediately alter

cclleetion,

(vi1) Determinaticn of Facied cell volume snd
uffy coats~ The packed cell volume of fresh oxaleted
bloocd wes detérmined, using Wintrobe hasmatoerit tubes,
Bloocd was pipetted into the tube filled up to 10 merk.
The tubes were centrifuged for en hour nt 3,000 r.p.m,.
and the packed eoll volume, buffy ccst and plesma colour

were noted,

(viii) Determi

To determine the M.C.V, in cublie micron, the volume of
paecked cell per 100 ml. of blood wes Adivided by the =
- number of million of ervthrocytes per cubic m.m. and

multiplied by 10,

(1x) Daterwy i i n_corpuscul
heaemoglobini~- To determine the M.C,.H, in micro-micrograms,
the heemoglobin £ in grem per 100 ml., wes Aivided by
erythroeytes in millicn per cubic mem. rnd multiplied
by 10,

(x) Determinstion of mern corpuseular haemorlobin

goncentrastion:- Haemoglobin in gms, per 100 ml, of blcocd




97

multiplied by 100 end divided by percentage packed
cell volume gave meen curpusculary haemoglobin

cencentraticn. It wes expressed in yercontape,

7. Determiaeticn of Blocd suger fn me/100 ¢.c.i-
The blocd suger was estimsted by Hegedora and Jensen

(1923) method, which was based on the following

principles =

The bloed is deproteinised by hesting with scdium
hydroxide end zink sulphete and then deproteinised blood
filtrete is hested in an slkeline scluticn for a definite
time with a known excess smount of Feotassium Ferricyeni-de.

Some of the Ferrievanide, Fe (CH) 2 is reduced by
6

glucose of the blocd to Ferrceyenide, Fe (CH) 4. The
6

reverse (oxidative) reacticn taling place in pressace

of cxygen in air 1s prevented by precipitstion of
ferrocyani“eticn as double Fotessium zink sulphrte Koang
(Fe (CH) 6)o in presence of Zn Scq. The excess of

unchenged ferricyanide, Fe (CR) 3 is then reduced by
8

liodide scluticn in an acid medium to liberate 1cdine
which is then titrated with standerd thicsulphate
soluticn using starch as iadicatcr, This back titrstion
givqs & measure of the amount of ferricyanide originally
reduced by the sugar of the blecd, The chemical reactions
in the process are as followsie

2Hg Fe (CN) 6+8H1 = 2iig Fe (CN) 6414

P4 Te (QH) 6+3zn 804 = Ko Zn3(Fe (CX 6)o + 3Ko Bed,




Hesgents used:-

(2) N/10 Naoh scluticn.

(3)
This wss prepared by dissclving 1.68 gms of pure crvstals
of Fotessium ferricyanide and 10,8 gms of enhvdrous
godium carbonste in 1000 c.c. of distilled water, The

sclution thus prepersd wes protected from light,

(4) Sulphste chloride solutign:- The sclution

was prerared by dlssclving 12,8 gms of zink sulphate ant
62.5 gus of scdium chloride in 280 e.c. of distilled water

and filtered,

2

(5) Eg aid lutdons~ 15 gms of
Fotasgsium icdide wes dissolved in 100 e,.c, of distilied

water, The goluticn wss kept in dark,

(®) - This

wasg prepared by accurstely dissolving 0.1783 gns of water-

free potassivm lodate (A.R.) in 1000 c.c. of distilled
weter. It wos a permanent solution mesnt for checiing the

strength of 005 f-godium thicsulphete gsolution.

prersred by dissolving 3 ec,c. of gleeisl acetic acid (A.R.)
in 100 c.c. Of distilled water.
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- wag prepared by dissclving 0.7 gms of sodiwm thio sulphate

in 500 c.¢. of distilled weter. This was en approximete
scluticn and ite strength.

(9) Starch solutioni-1 gm of scludle stareh wes

dissclved in 100 c.c. of sdtureted scluticn of sodium

chloride,

Chemicals of highest purity were used throughout

the experiment ss far as practiecable,

Anglytlical Frocedures- The blocd was collected

frcm the animal which was sacrifieed. Fotassium okalate

was used as antl coagulent, Scon after the collection the
tube was shaken well and 0,1 ce.¢. of the blovd wes drawn

for the estimation cf bloo? sugar wit:h 2 0.1 c.c. pspette
well dried by a2 mixture of ether and elechcl and put in

test tube containing a mixture ¢f 8§ c.c. of 0.45% 2n

504, 7Hp0 and 1 c.c, of H/10 HaOH sclution ss deproteinlshing
substence., The pipette wes washed 2 tc 3 times with the
solution and bdlown empty. The sawple Qere taien in duplicate.
The blocd sample thus ta en in the Aeproteinishing scluticn
vas put in boiling weter bat): for 3 minutes and filtered

on a micro funnel using iron free filter paper, washing

the filter paper an? the original test tube 2.3 times

with water to be sure that all the glueuse of the bloucd is

transferr:d in the filterste which was collected in a
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long 75 c.c. herd glass test tube. To the filtercte

thus ccllected was poured 2 c.c. 6f allaline potassium
ferricyenlide and the scluticn was heated in boiling water
hath for 15 minutes after which it wee ccoled under tap
water and titrsted with 0.005 Hagodium tﬁic sulphate
saluﬁion, after adding 3 c.c. of sulphete chloride scluticn,

0.8 c.ce of Totassium 1¢dide and 2 c.c. of 3% acetic ecid

one by cne and using starch as indiestor

The approximate solution of the above was
titrated with exact .008i potossium iodete (KICa) using
the above reagents and starch as indicatcr., The fector
(f) was thus determined for sodiume-thiosulphate which
was used to multiply tﬂe reading of the thiosulphate
all the time.

Ca ; O opd Y8

It was dcne by ruaning s blank experiment side
by side. The reading of the thiosulphrte for the unknown
blood semple was substracted from the blsnk and the
reading thus obteined was multiplied by the foector of @
the thicsulphate and then by 0.177 to obtain the gluccse
emount in milli.grams for 0,1 e¢.c. of blcod, as 1 c.c.
of 005 N Sodium-thicsuiphéte wes oﬁuivalent to 0,177 mg.

of gluccse, 4nd thus the amcunt of gluccse per 100 c.c.
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of bleod semple was determined by multiplying the amount
of glucose present in 0,1 c.c. of blocd by 1000,

Zgtholorical Studies:
Mecroscopicel:~ After natural death Fostmortem

of all experimental dogs was conducted., Different organs

were exsnined and macroscopical changes noted,

Fdw
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Morphology:- In the present study Trypancsoma evansi

hrs always been found to be monomerphic, It is slender
and cerries a free flagellum, Fosterior end of the
parseite is blunt or scmetimes slightly pcinted. Kineto-
plast is situsted quite near the postericr extremity and
it is dot-lilke messuring 0.3 /¥, Nuclieus is rounded or
ovel in shape and is generally situated about the middle
of the body, In a few cases it was, however, fornd situated
Just anterior to the middle of the bﬁdv. it measures

from 1.45 to 2,90 /Y, 1In excepticnel cases when the

tryps are dividing, the nucleus mezs res upto 5.8 /Y,
Flagellum originates from the kinetorlast (blepharcplast +
parabasal body), It 1& 2 clesr filamen', which runs

along the edge of the undulating membrane prelonging
beycnd the end of the body as & free flagellum. The
flagellum is divided intc the three parts, first part,
which is very short, starts from the kinetoplast (centro-
-gome) and extends to the undulating membrané and is

called ‘axoneme'; the second, which runs rlong the edge
of the undulating membrene; and the third part 1s the

free fiagelilum which measures from 4,35 /“ to 7.25 /u
with mean length of 5.86 /U , The par:sites, including
the flagellum, messure from 18.84 to 26,85 /¥ in length

and 1.45 to 2.90 /U in width, The average length and
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breadth of the paresites vary between 23,47 /V© ¢p
1.79 /¥ , In 4ividing fowm breadth varies from 2.1 to

4,083 /u (Table no. I).

There is & well developed undulating membrane,
which sppears as & ridge eitenéing lsterslly from the
body of the parzsites. It is very thin &nd extends
along the grester part of the body. These perasites
have 2 to 4 well developed folds of membranes. The
flagellum hes the ssme thickness right upto the and,

The nucleus, kinetoplast snd flagellum taire deap, reddish
purple colour when stained with Panoptie method cf

staining (Fig. 1,a).

The protoplesm eften contains granuies, They
are generally little and irregular in shape. They ave
very scenty in L. evensl as compared to L. brucei. it
the time of death, the parasites sre less vigoercus and
their protoplasm contsins more granules than in the

case of normal psrasites,

BigLOGY,

Divigicnt- The infected blood, vhen inoculsted
intc the susceptible host, begine to multiply by longl-
tudinzl binary fissicp.. First of all the kinetorplast
which 1is a dctelike structure placed postericrly begins

to elungete and lengthen longitudinelly and finally
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seperating into two halves. Resulting kinetoplasts

are situated one infront of the other. The originsl
flagellum generally remeins attached to the posterior
kinetoplast and new flagellum arises with the anterior
kinetoplast, In few cases the original flagellum mav
remain attached to the anterior kimetuplast snd g new
flagellum originates from the posterior kinetoplast,

The new flagellum inereasses in length, After this stage
the nucleus enlarges, beccmes rodeshaped, and finally
divides into two equal parts. The new flapellum continues
to increase 1n'1§ngth forming undulating membrane with
ridges in lateral side of the parsuites. low the
dividing paressites have two kinetoplasts, two flagella
with undulating membranes and nuclei, Finally the
protoplesm divides gnd the two individuel perasites
separate out, Division of the protoplasm was alweys seen
starting from the antericr part of the body. Such tyre
of divisicn hes alsc been gbserved in wet smear, But

in cne case divigicn of the protoplasm wes also seen
taking place from the posterior part of the parasité.
Scmatimes further divisicn takes plece before the
original protoplasm Aivides end in such cases, which are
rather rere excepticns to fhe rule of equsl binary
fissicn, a large trypancvscme countaining four centroscmes
and foun# flsgella are seen, Multipliecaticn of the

parasite cecurred throughout the infection.(Tig. I to VIII

and l*late Ho, 1) .
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Sutrition & Movement:~ During this experiment

unlike other trypencsomes no digestive vacuoles were seen
in I, gvansi.They derive thelr nutrition by csmcsis,

The sugar enalysis has proved that parasites mainly live
on glucose Atet, as the sugar level decrezsed positively

on the sppesrance of the parnsites in the blocd eireulstion.

Trypancsomes are extra-celiular paressites found
in the plesma of bicod displacing the red corpuscles by
their movement. The movement of trvpancsomes is seen
¢hiefly due to their undulastiag membrane and free
flagellum, it has been cobserved that free figgellum has the
lashing movement, oseiliating @dternstely from right to
left, Trypancsomes are seen moving /rom place to place
with the help of free flagelium and scometimes seen to
travel aeross the field of the miercvacope. In fresh wet
smear they sre seen to meve towards the = anterior end
¢f the body with the help of the iree flageilum., But,
when the movement becomes slugpish the scme parasite is

geen tc move towards posterior directicn with the help

of only undulating membrane.

Infectivity and Virulence:- Trvpancsomes were

inoeuvlated intoc the body of the experimentel animals in
definite doses., Theyv developed in the body by their
power of multiplication. This pover continued throughout

the pericd of illness except in the latent pericd,
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Fower of reproducticn coinecides generally with the
febrile ettecks., The parasites appesred in esch

eese in the experimental dogs troﬁ 3 to § days after

the infection. The dog no. 1 & 2 were given inoeculum
from guineaﬁig source and they died after 43 and 38 days
respectively., The same strain wass passaged through series
of dcgs'and it became more vimlent. They died in 18,
21, 22, 21, 18 and 14 days after inoculation showing
symptoms of acute phase. Dog nos, 4 was killed to study

the lccaticn of parasites during latent pericd of infecticn.

(Table No. 2).

(A) Paragitaemis, Temperature & Frepatent ggzigg $
Weight 14% lbs. On March 29, 1965 diluted bloud ¢f an
infscted guinespig contsining trypencscmes was injected
intra-peritoneally. Temperature before inoculaticn was
1020F, On &pril 1, a few parasites were seen in the blood
and at the ssme time there was rise of temperature to
104°F, From April 2 to April 11 fever continued with
slight remission and trypsncsomes rapidly increased with
the maximum of 2 laes per c.c. in the blocd ¢n the 5th
and then the number of perasites diminished., At times
they were few and also completely dlsappeared from the
blocd elrculaticn. After the llth the tempersture fell
to 101 = 102°F and suddenly it rose to 106°F, Trypanoscmes
were prezent in the blocd from 6th May onwerd till death

of the dog. (Graph Ho. 4 & Table No. 4).

aie
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(B) gliniggl_gxgnxgmﬁ:f Kotad were anorexia, high

teuperatufa, conjunctivitis and swelling around both
the eyes which asppeared on 10the April. CUn 21st April
cedema of the head and throat develcped. Uedematous
swelling of all four limbs specially Joints and paws
appeared on 6th May, Inco-ordinetion of the limbs was
also observed. Cornesl opacity with psitial blindness
was seen, Respiratory distress and incresssd heart
beat were more prominent in the last stage. The dog
wes dull, wes: snd emacisted till deeth. (Table No. 2
& Fig. l-4),

!;:gg noe 2
(A) Egrasitaemis, Tempersture & Irepatent period:

Welght 12 1bs. Thisg dcp was also injected on Merch

29, 1966 with diluted blood of guineapig containing
trypanosomes. On that day temperature was 101°F,
Parasites appeared in ecirculstion on 2nd Lpril. Temperse-
ture began to rise with the appearance of the parasites,
and it rose up to 1089, Trypanoscmes beceme numercus
during the pericd snd 1t rose to more tﬁan 2 lacs on
7th April per c.c. in the blcod. After thut temperature
and trypanosomes ccncentreticn fell with abrupt rise
and fell,., Sometimes parasites were so scanty that they
were not easily detectable even in steined smecr. From

20th April till the date of death, parasites were very
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numercus in blocd. It rose to more than 3 lses per
c.¢. and dog dled on 6th May,1965., (Greph No.A and
Table no. 6).

(B) Clinical Symptomsi- The dog was off-feed
during high tempereture, and it had the tendency to
drink more weter during pesrasitaemia.. On 8th April
congestion of the conjunctivee and swelling arvund the
upper eyelids apresred. Oedematous swelling around
both the eyes and keratitis beczme more prominent after
20th April., Swelling of the heed, pharvngeesl.,,region,
throat, muzzle, Joints of right hiﬁd and left forelimbs
wes also seen. Respirﬁtofy distress, increased heart
beat, weakness and emesciation were more prominent. The
animel was unsble to move, OUne day before death it

weighed 8 lbs, (Teble no. 2 & Fig. no. 5 to 7).

Dog np. 3

(A) Parasitsemln, Tempersture & Frepgtent perigd:

" Weight 133 1lbs. The animal was inoculated on 7th
April, 1965 with infected diluted blood of dog no.2.
Temperature before inoculsticn was 1020F, Farasites
appeared in the periphersl circuletion on 10th April,
although the temperature rose to 104°F gn 11th end it
continmued with slight remission till 17th April.,
Farssites rapidly increased in number from 11th to 15th

Aipril and reached a concentration of more than # lacs
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per c.c. of blood. After that the number of the
parassites diminished repidly. At times they were seen
even one in mmber in the whole of the stained.blocd
films. The decrease offg;rasites wvas followed by fall
of temperature. Again from 22nd the number of the
parasites and the temperesture increased simultsnecusly.

Cne day-priﬁaﬁding death the temperature rose to 1040

and the parasites increesed to 4 laes per c.c. of blood,
The snimzl dled at 6 a.m. on 26th April, 1965. (Graph
no. A & Table noc. 8).

(B) Clinical Svmptoms:- Ancrexia, dullness and

teandeney to drink more water was noticed during high
temperature. Conjunctivitis and cpecity of cornes head
been the predohinant symptoms in the early stsge of

the disease., Bwelling arcund the upper sand lover
evelids of both the eyes appeared con 23rd April, This
led to pertial blindness till 25th April. Cedematous
swelling of the throat, lover jaw, forelimbs and sub
maxillery spaces apreared Qnd persisted till desth. The
animal becsme weak and emaciated, The body coat was

rough and weighed 10 1bs before death, (Teble nc. 2 &

Figs. 8 to 10 ).

Dog Yo, 4.

(4) Berssitsemis, Iemperature & Erepatent pericd
Weight 11 1bs. un 265.4.65 this dog was inoculated with
diluted blocd of infected dog no. 3, The temperature
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began to rise and touched 104°F on 2nd May 1965,

Farasites eppeared in blood on 20th April and incressed
in pumber on 2nd and oth May, 1965. There was pericdi-
cal rise and fell in the mmber of the parasites and
the temperature, The nmber of trypencscmes diminished
on 3rd and 9th Hay, 1965, Tempersture fell to 102°F on
oth May, 1965 and then remained almost staticnary uatil
the 10th Mey. When the temperature fell to 1000p ang

parasites disappesred from blcod cireulation, the dog was
killed to study the location of parasites during latent
period. (Graph No. & & Table No. 10).

(8) Clinicel Symptomg:- Conjunctivitis and opacity

of cornea appesred on 6th May, 1965, UCedemstous swelling
cf the nﬁrar eye 1id slsc sppesred. Animal weighed

10 1bs. just before sacrifice, (Table He. 2 ).

Dog No. 5.

(2) Parssitsemip, Tempersture & Irepatent period:
Weight 104 1lbs. (n 4th ¥ay, 1065 diluted blocd of
infected dog no. 4 was injected, Temperzture before
inoculaticn was 101.8°F, (n 8th Mgy temperature rose

and.
to 1040F parasites also sppeared in the blocd eirculaticon.

Parasites rspinly increased in number and resched more
then 3 lacs per ¢.cC. on 168th May and then begen to
diminish and disappeared glmost completely from the blood

on 21st May 1965. A fresh riese occurred on 22nd May.










41.

From 8th to 19th May 1965 fever continued with slight
remission. Temperature suddenly fell to 1000F gn éend
May snd again rose to 104.1° on 23rd May, when the
dog died, The parasites were then very numercus in the

blocd eirculation. (Graph So. A & Table No, 12),

(B) Clinical Symptoms:- There wos ancrexia and dull-

ness during high temperature, Conjunctivitis ana swvelling
of the face particularly arcund the both eyes arppenred

on 17th Mey, 1965. Emaciaticn and respiratory d4istress
were more marked after 18th May. The animsl wveighed

8% 1bs at the time of death. (Table Nos 2 & Fig.No. 11).

1.X N : o

(&) Esrasitpemic, Tempersture & Prepatent pericd :
Weight 13 1lbs. Diluted bloed of infected dog no. §

was taken and injected on 23rd May, 1965, Temperature
before inoculation was 1019F, (n 26th ﬁav,ﬁgfew parasites
were seen in the blocd cireculation and at the seme

time there was a consideradble rise of tempersture. From
27th to 31st May 1965, fever ccntinued with slight
remission, Trypancscmes rapldly inereased in number and
reached about 4 lacs per c.c. in blood on 31st Hay 10965.
Tryvpanosomes after that began té diminish and discppeared
completely frcem the bloocd eireculation on 1st June 1065,
Apein there wss slight incresse in the number and

diseppeared ecmpletely from the bleed cireulsticn on



42,

7th June 1965, This lgtent period remained till

9th June, Fsrasites were numercus during the last few
days of the disease, It reached upto 4 laesper e.e.
From the first June onwsrd there wrs either intermittent
or remittent fever. Two days preceding death tempera-

ture was 104°F, The dog died on 14th June 1965,
(Graph Noe. A & Table No. 14).

(B) Clinical Symptoms:- There wes periodicsl

attack of fever. Conjunctivitis and swelling of the
upper right eve 1ids sppeared on 8th 3une 1965. The
swelling econtinued till 10th June and disappeared after
thet., There was no other symptcms except dullness.

Appetite was ncrmal. The animal weighed 11 lbs at the
time of Aeath. (Téhle No. 2),

Dog o, 7.
(4) Parasitaemis, Temperature & Drepatent pericd:

Welght 14 1lbs, This dog was alsc inoceulsted with
infected diluted blocd of dog nc. 5 on 23rd May 1065.

Tampefature *ﬁhfpra ingeulation was 1010F, Trypancsomes
eppecred in the blood on 27th May 1965, After that

the temperature rose to 104°F gna trypanosomes increasec
to about 4 lacs per ¢.C. on 20th May 1965. (n 30th

May temperature touched 1089F gna paragites began to

diminish and disappeared completely from blocd on 1lst &
2nd June 1965, With the disappearance of the parasites
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temperature also fell and again rose to 108°F, aAfter
that there was slight increase of parasites and it
remained staticnary for few days and disappeered again
on 7th & 8th June 1965, Before death parasites were
numsrous in dlood and resched 4 iacs per c.c. From 4th
June onward there was remittent type of fever varying

from 102 to 105°F, The dog died on 13th June 1865,

{Greph No. A & Table No. 16).

(B) Clinical Swmptoms:~ There wns dulness and

sncrexia during temperature. Emacliation, respiratory
distrese and increased heart beat were cbzerved, There
were never any eve leslons and cedematous swelling,

Animal weighed 12 1bs at the time of death. (Table N¢.2),
29‘_ Hﬁ 3 §-

(A) Earssitsemia, Iemperature & Erepatent period:
Weight 14 1lbs. This dog was injected on 14th June 1965
with diluted bloogd from infected dog no., 6. Before

incculaticn the temperature wrs 102°p, ©n 17th June

temperature rose to 103% gang parasites also appeared

in the blocd., From onward there was always rise and

fall of tempersture varying generally between 1020F to
104,50F, But on 24th June and the dste of death,

the temperature fell to 99°F, Parasites ropidly increa-
gsed in number from 18th to 21st June, 1965 and suddenly

disappesred from blocd on 23rd June, 68. FParasites



44,

ngain began to incresge from 25th June and reached about
5 lacs per c.c. in blocd one day preceding Aeath. At
the time of desth parasites were numerous in blocd. The

animsl died on 2n@ July, 65. (Craph no. A & Table No.18).

(B) Clinicpl Symptomgs- There was loss of
appetite, dullness and distress. 'ﬁuring febrile condi-

tion parasites were always present in the blccd. First
clinical symptom appeared on 23rd June 65, with lachrymal
discherge and conjunctivitis, Later on swelling of the
muzzle end right upper eve lids developed. Animal

weighed 11 1bs at the time of death, (Table nc. 2 and
Fig. 12).

Dog o, 9.

(4) Parasitsemia, Temper s & Prepatent pericd:
Weight 13} lbs. On 20th June 1965, this dog was inccu-
lated with diluted blocd from infected dog nc. 8. Temper-
ature before inoculation was 1020F, Perasites apreared
in the blood cn 23rd June 65 and at the same time there
was considersble rise of temperature to 103%F. From
24th onward there was remittent and lntermittent fever
till death. Farasites gradually increased from 24 to
26th June and disappreered suddenly on 27th June from
periphersl circulation. Farasites resppeared in the
blood after two days end began to ineresse/ 1in number

and reached more than 4 lacs per c.c. on 4th June 1965,
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The dog died in the ssme night. ( Graph lo. A end
Table Nce 20 )n

(8) Ciinicel gvmptomss- Thers were never any eye
lesicns 2nd cedematous swelling of eay part of the body.

Gnly snorexia, dullness and dyspnoea were cbserved,
The enimal weighed 11 lbs at the time of death.
(T‘ble No. B) .

Befcre starting the experiments all tie dogs were
exgnined thoroughly. Haematologicsi studies and sugar
analysis of their bicod were alsc carried out for
comperative studies. { Table Hes. 3, 84 7, 2, 11, 13,

15, 17, 19 snd 21 ),

T ied Cell C ti- Ervthroeyte count in ail
the dogs showed abrupt fail in the beginnlng on appesraace
of the parasites in the peripheral circulation. In the
middle of the iafecticn there wes gradusl fell and durd ng
the last stage the total cell count decrensed to 1.78
miilicns per c.c. in dog no. 2 and in other casgses
it fell down to less then 3 millicns per e.c, except
dog no. 1. In vhich the total count remained almost
stationary after the first decrease or showed tendency
to increase few days befure the death ¢f the animal,

(T..bla Ko, 4' 6, 8’ 10’ 19., 14, 16, 18' 20 and 21 )O
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Total White Blood Corpuscleg:- Leucceytes study

in nine dogs revesled thst there was maried inerease

of total leucceytes counts after infecticn in almost
all the dogs except dog no., 9 and it reached tc even
more than 21,000 per c.c. in dog no. 8. As regards

dog no. 9 which did not show any rise of total lencocy-
tes even after infecticn, which had an aversge 23,600
leucceytes counts bef@re infseticn., Two days after the
appearance of the parasitas, particularly-when there vas
an gbrupt rise in the number ¢f parasites, the leucocy-
tes count was found to have decreased to a considerable
number, sc much so, it reached to 6,200 per c.c. Later
it was found that there wes either inerease or decrease
in the total count of leucceytes throughout the pericd
of thelr infectivity., OScmetimes it wes observed that
it touched to normal level in all the dogs except dog
no. 3y in vhich there was always leucopenia during the
course of the infecticn., This stege of leuccpenia was
in all the dogs noticed generslly Aduring the period of
rise of parasites in the blocd exeepticn to this wos
dog no. 1 in vhich leucopenia wes seen in the latent
period, (Table ncs. 4, 6, 8, 10, 12, 14, 16, 12 and
20 ).

Haemoglobin ustimation:- Heemoglobin estimation

ravesled that there was general decrense of haemoglobin

percentage in all the dogs. The variaticn in the
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decregse ranged from 3.5 to 3.8 gms percent iq dog
ncs. 2y 5; 6 and 7 and 5 gms percent in deg nos.

1, 3, & and 9 st the time of their death. (Table ncs,
4y 6; 8' 10, 12, 14’ 18, 18’ 20 end 21 ).

Facked Coll Vplume:- With the onward progress of

the infection, thers was abrupt decease in the percen.
tage of F,C,V, in 81l the dcgs. After that there was
gradual fall in dQogs nos.3, 4, 65, 6 & 7, till the date
of death, in which it ceme down to 18, 28, 15, 20.5 &
20.5% respectively, While in dog nos. 1, 2, § & 9

there was slight increasse of P,C.V. percentage in the
middle ccurse of the infection, it showed again tendency
towerds decrease and fell down to 18, 16, 21 & 19,5%
respectively. (Table nos. 4, 6, 8, 10, 12, 14, 16, 18,
20 & 21 ), |

Co ar Vo t=- Mean Corpuscular veolume
inecressed in all the dogs and remnined as such till
deatﬁ except dog 108. 1 & 8. In both the dogs there
wes alsc incrense of M, C., V. in the early and middle
c&urse of the infection. It startedq decreasing snd
finally came down to 58 and 57.6 ocubic micron on the

. last day when the dogs died. (Table nos. 4, 6, 8, 10,
12, 14, 18, 18, 20 & 21),

M C r H lobini- Decrense of M.C.H,

in dcg nos. 2, 4,6, and 7 wes noted; while in other
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dogs no significent changes was cbserved. (Table

Nose 4’ 6‘ 8' 10, 12, 14’ 16| 18 & 20)-

Mean Corpusculsr Hpemoglobin concentrations- The

value of M.C.H.C, decressed markedly in dog nos. 2, 8
and 7 end slightly in dog nos. & 4, 5, 8 & 9, while
nc significant changes were cbserved in dog nos. 1 & 2

(Table nos. 4, &, 8, 10, 12, 14, 16, 1& & 20 ).

Ervthroeyte sedimentaticn Fates- Almost all the
dogs showed =light Incresse of E. S, R. but this increase
wea seen cnlv when there was high temperature. ( Teble

Buffv Copts- There was increase in puffy coat
laver in all the dogs when the parasites-concentration
wes highest in the blced eirculaticn. l1n dog nos. 8 & 9
buffy ccet frem 6§ to 5.2 m.m, in thickness was reccrded
during paracitaemia, After centrifugeticn of infected
blocd, it wes observed that the upper leyer of huffy
coat was rich with parasites than the lower layer of the

sedimentation.

Flesma Colour:s- Haemolysis was generally noted
in the plasma esdewy during high tempersture znd period

of parasitaemiz,

D ential Leuco Connt:- After inoculae

tion of trypancsomes, the percentage of neutrophils
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increased with the corresponding dacrease of lymphoevtes

percentage in all the dors. Thers was slso reduction of

ecsinophils exeept dog no. 4. Later on lymphueytosis w'th

the reducticn of neutrophils were alsc obseurved ine.variably
in all the dogs. But this stege of lymphoeytosis only
lasted Trem 24 to 48 hours. If lymphoeytos!s persisted

as in dug nos. 1, 2, 3, 6, 7, 8 & 9 the latent per§oé of
the parasites increased, Last day or few days pricr to
death ncutrophiiia wes again ncted in all the dcgs. There
was nlso deeresse in the monocyte percentsge except Jog

nc. 3. (Table ncs. 4, 6, 8, 10, 12, 14, 16, 18,20 & Craph

'

30!1 B&o Fig. 8. IX to XV1),

Bigchemical studiegs-
Sugars- The bloo® suger level fell Acwa grauelly in

_ all cases after the appesrance ¢f the parssites in the
blood circulation. Few davs prior to desth of the animal
maried decrease of suger percentage was noticed, Filnslly
it came down to 21, 32, 31, 35, 30, 28 & 36 mgs in case

of dog nes. 2y 3, 8, 6, 7, B & 9 respectively. In this
experiment it was observed that desth oceurred due

to hypoglyceemis, (Table los. 4, 6, 8, 10, 12, 14, 186, 18,
20, 21 & Graph ncs. A ).

Meporoscgpical changes:~ The spleen wes enlarged and
congested with reddish granular appesrance on the surface.

Right ventriele was cver dilates producing bread sh.sped
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heart. Sometimes pleursl and peri cardisl exudaticn,

were alsc present, Traches.nna'bronchi contein frothy

cxndate. Lungs were congested, pneumonie and few

gmall consclidnted areas vere present in patchec, Liver
wee swollen and hypertrophied, Hdges were reunded,
Consistency frisble, pele in appearsice & indicating

degenerative changes with petechial haemcrrhmges on the

surfece in few cases cnly. Oall bledder swollon and full

of greenish yellow bile. Kidney logked normal. Jene
marrow wes hishly reactive and dark red in colour. Brein
wes pale and snpemic. Lymph glands were found epyerently

ncrmel. (Table nc. 22 & Fig, nos. 138 to 16 ),

After postmcrtem examinaticn smesrs were prepared
from lungs, liver, heert, kidnevse, spleen, bune marrowv,
brain and lymph glands. They were steincd and examined
for parasites. Un examinstion numder ¢f trypencscmes
were found in stained smesrs of lunge, liver hesrt and
kidneys of sll Aogs except dog nu. 4 which wes killed
during latent period., SZmenrs taken from Gther orgens
were found negative for the parasites. “hile smears
of spleen, bone merrow, and brain of dog nu. 5 preved
positive for few depencreted tryprnoscmes, Dog nc. 4

d4id not reveel prrasites from any organ.

@
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Yorpheloevi- The general ndrphologianl fentures

in respect of dimensicnel measurements, dispositicn of
nucleus, kinetcplast, undulsting membrene end free
flagellum sgree wi'h those given by Lingard ( 1907 I
ReodMudalior( 1924) and Hoare (1966 & 1967) for L. evansi
except the oceurraxico of stumpy forms reported by Hoare
- (19'56) « Hoere reported for the first t;.na polymorphism
‘in T. gvens]l and placed this porasite in Bruced group.
He described three furms, viz slender, intermediste and
stumpy. Later Godfrey end KillickeKendrick (1962) also
reported the occurrence of stumpy forms without free
flagella in cemel and confirmed th;x findings of '
Hoare (1886) .-

In the present investigstion noc stumpy form devoild
of flagellum was encountered, thcugh the messurements of
some of the parasites asgreed with those given by Hosre
(1986) for stumpy and intermediate forms. The suthor,
therefore, feels reluctant in the absence of free flage-
llum, to record polymorphism in .1. gvensl on the besis of
dimensionel differences alone. Becpuse the messurenents
given by Hoare fur all the three furms fell uader the

range given by Lingard (1907) and others advocstes of
mencmorphi sim,
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Multiplicaticns~ The pattern of division was found to
be by longitudinal binary fissicn. First, kinetoplast
divides into two, ie.8n entericr and a postericr cne. ’i‘he
originel flagellum remaining attached in most cmses with
the posterior kinetuplast. The new flagellum originantes
and develops from the remeining one. Then the division of
nueleus tekes place into two and finslly the protoplasm
divides in most cases from the antericr end of the body,
though in & few cases it alsc divides from the posterior
Dibinery fission wag also observed during the investi-

end,
gation in a few cases, i.e. an individual dividing form

resulting finelly inte four individualsi.

Thus, the modea of divisicn observed during present
study dces not support the observaticns of Laveran & Mesnil
(1907) reg:rding the division of flegellum into two halves
but it agrees with the findings of Hoare (1949)., The
occurrence of multiple divisicn reported by the former
suthors are, however, confirmed in this study. Acccriing
to Hoare (19849) the division of protoplasm tskes place only
from the antericr end but in this study in & few cacas it
was obeerved that the protoplasm divided from the postaricr
enff of the body. This s in confirmity with the findings
of Laversa & Mesnil (log, cit) whoe alsc cbserved the
divislon of protoplasm from the posterior end in & few
canes.

Hotdliiy:- In wet preparations the sctive trypanoscmes
were fonnd to move towards the anterior end of the body
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with the help of the free flegelium and undulating membrane,

an oburvation agreeing with thet of Laversn & Hesnil
(1907), Knovles (1927) and Hoere (1949) » But an interes-
ting observaticn was recorded during this investigaticn
regarding the movement of tryrancsomes towards the poste-
rior extremity, which appears hitherto unrepcrted. In

wet Qmears vhen the paresites became sluggish efter o
pericd of active movemsnt, they were found to show backward

movemeat with the help of thelr uadulsting membrane.

Virulences- Puring the course of subsecuent passuge
of the trypsncsocmes in nine dogs, the severity of the
clinicel symptoms was found to increase gradually while
the pericd of survival to decrease. This shows that subse~
quent psssages of the trypancsomes in degs with definite |
doses incresse their virulence, which was observed by

Laveran and Mesnil (1908) also in guinespigs snd dogs.

Erepstent periodi~ Nine parish dogs were incculated
with T. evensi snd the parasites appeared in the periphersl

eirculation in 2ll the dogs in 3 to § days of the infec-
tiocn. The present study thus confirms thc cbservaticns of
Leveran & Mesnil (1908), Caiger (1008), Csbrers & iui
(1066) and Haiba (1862), who alsc repcrted the prepatent
pericd tc be 2.8 days.

Parasitaemin: - Ferasitsemic, i.0. appearance cof

the trypancsomes in the infected dogs, was studied by
actual counting of the trypancsume per c.c. of blcod
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at 24 hourly intervels., This method was adopted in order

to msve the observation more cbjective and findings more

h
e the method adopted hiterte by other
by Leveran & Mesnil (1007),

sccurste. DBDecaus
workers, viz Lingard cited
gen st al (1988) and Negowitzellalson(1961), to study the

parasitzemis has been erbitrary with expression of the

nurbers symbolieslly.,

Parssites appeared in the bloocd in 3 to 5 days,
graduslly increasing in aumber reaching the pesk in
5 to 8 days with a count of neatly 2 toc 3 lacs per c.cC.
This wes followed by sudden dissppearsnce of the perasites
from the eirvculaticn and resppesrance after 1 to 4 days
with a peak count of nearly 2 to 4 laes per c.c. This
trend of sppeersnce cf the parasites in eirculaticn
followed by sudden dissppearance with 2 to 4 such repetie
tions wae observed in sll the nine experimental dogs.
But the dursticn of perasitaemis end also the pericd ¢f
digappesrance varied from dog to dog. OSimilarly the
number of repetitions of psrasitaenla in latent phase
eycle also differed from dog to doges During the last
dave of the diszease trypancsomes were very numercus in
the blcod circulation, These findings ere in confermity
with those of Feamse (1904), Lingard cited by Lsveran &
Mesnil (log. git.), Delpy & Rafyi (1947) and Haibs (1962)
in dogs. ' |

The correlsticn between the rise of tempersture and

paresitaemia is interesting. Generslly the temperature
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rose up vith the sppearsace of the psrasites in the
circuletion and fell down with their dliseppearance
therefrom. BSut sometimes variaticns in certalin cases

were alsc observed, though the parasites in the eircula.
tion vere numercus, %he temperature remsined normel or
slightly sbove normal. Such veriations were also cbserved
by Lingerd cited by Laveran & Mesnil (lguc. cit.). The
high range of tempersture veried from 104 to 106.20F while

the lowest tempersture reccrded wes 89CF,

Clinical Symptomss~ The clinical symptoms observed

in the erprerimentsl dogs wers brosdly classified as acute
and chronic, In the acute form the animsls 4id not survive
more than three weeks wheress in the chronlc one they
survived for as long as 43 days. In the ncute cases the
animals generally showed pericdical rise and fall of tempe-
rature, dullaness, ancrexia, conjunctivitis, swelling szround
the eyes, throast and lower jaw. Weakness, emaciation and
dyspnces were alsoc observed, But in dgg nc., 3 the body
coat was found to be rough and in dog no. © no swelling

was ¢bserved,

In chrenie form, in zdditicn to the sbove gymptoms,
rrokressive enpelation; pertisl blindness, cpacity of
cornea and nervous symptoms with paralysig of hind limbs
«re observed. The present study is tims, corroborstive
of the observations of Pess (1904) , Laveran &« Mesnil (1908) ,
Lingerd cited by Laveran & Mesnil (1907) Ajawani gt 21(1933),
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Sheshadri (1966), Bhardvez;(1062) sad Halbe (1069) ,

HAEMATULOGY

The blood pictufa was studied daily in order to find
out the exset trend of veriatiocns in the blood coastituents,
Se far as the suthor is awsre no woriker has studied this
aspect of trypancsomiasis, in such detmil with observations

made st such short intervals.

Totnl Eed Cell Counts- The trend edopted by the

erythrocyte count was sudr’_eh fell efter the appearance of
the trypancsome in the circulaticn, Then a gradual drop,
folliowed by again sudden drop just before desth. This
cbserveticns agress with the filadings of Deila Vida and
Verdozzi (1906), Lingard cited by Laveran & Hesnil (1907),
EKri jgsman (1933), Hoppe (1945-.46) , adward gt al (1956),
Samadar gt gl (1962) and Srivastava (1965},

Totsl White Hleed Corpuscles:- After infecticn

leucceytosis was observed during the prepatent pericd
followed by leucopenis, which continued till death in cne
(dog no.3) of the nine dogs. T"his agrees with the findings
of Della Vida and Verdoszli (1908) snd Sesedar gt gl (1962).
In 8 other dogs the behaviour of leucceytes differed
from the reports of the above wor ers. After leucceytosis,
the leuccpenia cccurresd but d4id not centinue 311l desth

as reported by these workers, But showed an alternate rise
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and fall colneiding with the slternate parasitremia and
latent phese respectively till desth.

Volumes - Decrease in

‘haaﬁa;lobin percentage and pacted cell volume were
recorded in all the experimental dogs which confirms with
the findings of other workers like Lingard cited by
Laveren gnd Mesnil (1907), Eoppe (1946-46), Edward gt sl
(1987), Zemadar et 21 (1962) and Srivastava (1968).

Hesn C lgr V t~ Ag regards mesn Corjpuse’
cular volume there wes an incresse of H.C,V, in all the
dogs and remained as such till death except in dog nos. 1
and 5 which showed drop in the later stege of infection,
Thus in clinical perlance it may bde said thet macroevtic
ansemis wes observed in all dogs except nus., 1 and §
wvhere ansemis in the early pericd was mscrocytic nnd later
beceme microcytics The later observaticn agprees with

the finding of Flennes (1054).

;t 0E

T

Corpusenlar Hnem
Heemoplobin Concentration:~ M.C,.H.

mentel dogs which agrees with the findings of Somadar st gl

n & Mesn Corpus

QY oglph

dropred in four experi-
(1962) who worked on the experimentsl goats infected with
Z. gvansl. In other dogs no sigaificant changes were
cbserved, M.,C.H.,C. also decraased in most of the snimals
except two where 1t remained steticnary.

Ervthrocvie Sedimentation Rater No significsnt
change ia erythrocyte sedimentation rete was cbserved pnd

this confirms with the findings of Bdvard et sl (1956)
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part of the disease in rats infected with I. gvansi.

But the above findings do not support the.observations
of Della Vida & Verdozzl (1906) & Samadar et al (1962).
They reported neutrophilis and decrease of lymphocytes

throughout the course of the disease.

A drop in the eosinophil count was also observed
which eontimued thoughout the whole course of the infeetion.
This also confirms with the findings of Laveran & Mesnil
(1907) and Cabrera and Lui (1956) who repcrted diminution
of eosinophils in dogs infected with T. brucei and
I. evansi. There was also decrease in the monoeyte per-
centage except dog no. 3 and 9, But Kaltenbach (1954)
reported no change in the monocyte percentage, of camels

and horses in nsturel Surra cases.

D SUGAR

In the course of investigaticns the changes in
the blocd sugar content were studied on every slternate
day. The blood sugar level dropped gradually with the
progress of the infection till the terminal stages. The
animal showed marked hypoglyceemia. Frcm the present
observations it cen be seen that desth occurred in all
the experimental dogs when there wes sudden fall in
blood sugar level.

The present findings are in agreement with those
of Gaiger et gl (193b), Raueloil Usgq)",cqx‘)-t& o ana
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Joaquin (1955) and Sen st al (1986), who have reported
hypoglycsemia in mice, horses, rats and rabbits infected
experimentally with L. gvansl. Christophers et al (1938)
slso observed deficiency in bleed sugar contents and
formaticn of acid products. Von Brand (1938) repcrted
that pethogenic species _of trypancsomes consumed more

sugar than the non-pathogenic ones. This is slso cone

£irmed by the present findings.

Greas Pathology:- During postmortem examinstion
enlargement of spleen, hypertrophy of liver end patches

of ccngestion in lungs were seen in all the dogs, which
confirme with the observation of Leveren & Hesnil (1907)
in mice, rats and dogs, Gaiger (1909) in dogs and Sen gt al
(1966) in guineapigs infected with I. evansi.

In the present investigaticn bone marrcw vas
elsc slightly reasctive; bruln was pele snd snsemic,
kidneys and lymph glands vere found normel. GOtomach,
large and small intestines were slightly inflammed, is
regards chenges in bone marrow, brain, lymph glands the
findings are in agreement with that cof Sen gt gl (lgg.cit)
and 1n regard to stomach, large and small intestines
with that of Gaiger (1808), In chronic ceses right ventricle
was slways found overdilated., Smesrs of luags, liver,
heert, kidneys, spleen, bune marrow, brein and lymph
glends were examined, Exeept lungs, liver, heart and

kidneys smears of other crpans were found negstive for
the parasites,



SUMMARY

Gxperimental Trypancsomissis in dogs caused by

I. gxangi (Steocl, 1885) vas studied. Nine dopgs were used

in this experiment end observatl.as were nade oN Propre=-
ssive course of the ianfectlon, clinicel symptoms, heemato-
logy, biochemistry snd gross pathclogy. The morpheleey

and bioclcpy ¢ the parasites wore also studied.

T. evensi wes slyays found to be menomorphie,
slender in foym and carrving s free flsgellum. The psrasite
was found to multiplv by loagitudinal binary fission. The

S a—

Aivisicn starting from the kinetoplast and ending with thet
of the protoplesm. There was no divigion of the flagellum.

In wet smenrs the parasites were slsc geen t¢ move towards the
posterior direction with sluggish movement, (n subses

cuent pessages the virulence of the parasite was found to

incresse.

The trypancscme appeared in the bloocd eireculsticn
of the infected dogs after a prepetent pericd of 3 to 8
i dzys. After appearance the mmber of the perasites present
in the blocd fluctusted irrepularly reaching e peak of
2 to 4 lacs per c.c. and then suddenly disappesring from
the circuleticn. Similarly the tempercture slso showed &
pericdical rise snd fall, Symptoms observed were lachry-
mstion, ccnjunetivitis, cedems wasting inec-ordinsticn

of 1limbs, anaemis dysponea end finaily death batween

ey T v
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14 to 43 deys after inoculstion.

i

The blood picture showed fall in erythrocyte
cvunt, packed cel volume and the haemogliobin ccntent.
Mean corpuscular volume increased in all the dogs except
dog nos. 1 & 6§ in which there was drop in M.C,V, in
later stage, The count of white bloed corpuscles showed
irregular rise and fall. In the initial stage of the
infection, there was neuvtrophilis with a decrease of
lymphoeytes. This was followed by lymphoovtosis and
decrencse in neutrophils., At the time of desth there was
neuvtrophilia. 4 drop in the ecsincphil count was elsc

observed with the progress of the dicease.

Bicchemieal studies showed decline in the level
of blocd sugar te the extent of 21 to 40 mgms, per 100
CesCe &8s against the normel of 80 to 104 mgms, Cross
poathology showed enlarged and congested spleen with reddish
grnnﬁlar appearance on the surface, Lungs were congected
end pneumonic. Liver wes bypertrophied., FRight ventricle
ef the hesrt was found toc be overdilated, Emears of
lungs, liver, heart, kidneys, spleen, bone merrow, brain
end lvmph glends were exsmined, axeept lungs, liver,
heart end kidneys smears of cther organs were found

hoz?tive for the perasites.
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