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INTRODUGCTION

The entiquity of pig is Qvldanaed by mention of it in
mythology end religlon. There are evidences of Indus people

consuming pork as f29d in early clvilizetlon of lMohenjodaro in

e —————

Indla. Later, in the Vedlc and Pauranic perlod, swine has aleo

figured in mythology and religlon, Nowaﬁays,porclne gspecles is

regarded 8s one of the most useful and valuable of the domestic

animale being prolific breeder, good scavenger, end wlth ite

small omnlvorous stomach well adspted for concentrated feedlng.
It excels all other enimals in its feed conversion efflclency I
end 1t 1e seld to increase one pound in llve welght for every
tnreeramd,a half pounds of food consumed.

Pig industry is regarded as most economlcal as there 1is
no wastage at any stage. veat is utillzed for consualng &s raw
pork and bacon, ham, saus&ges etc., are made out of the surplus.
Non=edible offals are rendered for produstion of fat, animel
feeds end fertilizers. Long back bristles of the plg make
useful brushes of all sorts, whilst shorter halrs are ubtilized
for meking cushions and upholstery. hedicinel prepéarationsé&re
mede out of the endscrine and other glands.

The importance of suca & useful snd economlcel industry
was Dot recognised in Indie untll recent years. Now, Governuent
of Indla with the help of State Government has established two
Beecon factorles with regionsl plg breeding ferm attached to
each, one at Andhrs Predesh end the other &t 'Renohl. In Indle,

plgs ere malntsined mostly in villeges snd suburbs of towns in

most unhyglenlc conditions with & very poor production, Host qu
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" distribution of boars and sows in the villeges with monthly |

the byproducts are wasted and nnot utillzed due to lack of
proper facllities to render them.

Efforts are belng made to populerise and ilmprove the
pig industry by opening of plg breeding farms, with free

premiua in cash o glve incentlive to the pesple for malntaline

ing them on scientific lines. But, such & valuable industry J
is put to loss due to the nutritionsl deficlencles, bacteriel,
viral end perasitic diseases, to whlch they suffor most. fAmong

them, the plgs are most vulnerable to suffer from perasitic

diseases due to thelr scavanging hablts. Frotozoen parasites
of plg 8lso ceuse great loss G0 this industry. The comaon
dlsesses of swine caused by protozoen perasltes are
paientidlosls, coccldiosis, amoeblasls, trypenosomiasis,
eperythrozoonosis, toxoplasmosis and sarcocystosis; but of
these diseases only coceldlosls, blantidlosis, amoeblasls end
sarcooystosls ere sald o ocour in Indla,

In Indis, no significent work has pbeen undertaken
resprﬂxﬁs the protozoan parasites of plg except that of
shluwalla (1959) end G111 (1960), who reported for the first
time, the species of Coccidla nccurring in swine, Althqugh,
most of the protozoan pareslites donot pecessarily kill the
enimal, but make them debilltated thereby, increasing the cost

of production on one hand and,&epreclatlng thelr market velue

on the other, The occurrence of palentidium coli, Entamoebe
nistolytica and Entamoebs coli are of great Zoonotic
jmportante snd have got grest epldemiologicel slgniflcence due
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Plgs acts as & reservolr host, which pollutes the hunen ]
surroundings end dlsseminate the infective materials on the
grounds X

According to 1966 Census, Blher State has pig populatlonl
of 6,64,248. Practically, no work has been done on the i
protozoan parasites of plg in this State, except the work of
Sinha (1963), who studled the incidence of Cogeldie and B. 911 i
in plgs.

faking into conslideration the losses of the livestock

csuged by Irypanosome gvensl in Indla, the possibility of plg
as corrier host of this orgeniss was gtudled in this
observetion. Previously, only few workers in Indla end abroad
took up this problem. In Indls, only Baldrey (1910) artiflclal-
1y infected Indien pig with I. evamsi o demonstrate the
possibility of plg belng & carrier host of surra.

The present study wae done with & good number of deshl
and white yorkehire pige to show the incidence of protozosn
parasites, and to explore the posai‘blllty of pig acting &s
reservolr host of T. evensi for other domesticated animais.
During this observation flve gets of piglets were also artifi-
elally infected with & strain of L. evensi to study the
clinleal symptoms, prepatent period, perasiteenie, latent

perlod and haematologlcal studles.
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REVIEW OF LITERATURE
COCCIDIA

Swine Coccldlosis wes first reported by Rivolta (1B77),

who attributed to IZimeris Zurnll a severe enteritls which were

eplzootic saong plge (Novicky, 1945). It wes pointed out by
Blester end Hurray (1929) that the llterature dealling with
Coeeldiosis in swine prior to 1929 was interesting, lnsplte of
{ts inadequate description and the ceonfuelom prevalling with
regerd to classificetion. Douwes gave the first accurate
deseription of the swine Coccldiosls in bls Insugural Disser-

tetion (1921). It was named as Elmeria deBlleckl, which wes

codfected later on to Elmerls deblieckl. ile pointed osut thet

8 large and small verlety sccurred, but he 4id not asslgn any
neme for the lerger verlety. From the deseriptions of Blester
and #urray (loc, cit.), E. guls deacribed by Noller (1921) end
E, brumpti described by Cauchemez (1921), ere taken &s
synonyms on the basis of priority.

denry (1931) deserlbed three new specles nf Coccldlae
occurring in plgs in Celifornia in sdditlon to E. debliecki.
de nomed them E. gcabra, Esperminute snd E.gpinosa. fe differ-
entiated theee specles from E. deblleckl by gtudying thelr
morphologicel charscters with slze differences &nd sporulation
time. Oceurrence of these specles was £189 econfirmed by other
workers in other countries.

- Galllo-valerio (1935) from Switzerlend reported the
£ifth species snd memed 1t E. gserofee. Fellerdy (1949) from
Hungery described the sixth specles and nemed 1t E.polita.

Specles of genus Isospora 1.e. 1898po¥e suls wes described
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by Blester and Hurrey (1934).

In India, 2hluwallae (1959) reported the occurrence »f
E, deblieckl. G111 (1960) hae reported, for the first time,
the nceourrence °f the specles; E. scabra, E. deblieckl,
E. erainuta, H. inosa, E. g_g_]_._g_gg_'and Isospora sulgs. He
found two verietles of E. scabre end named them &s E. scabra

ver scebra and E. gscabra var ellipsoldalis. Sinmhe (1963) has

indentified three species; E. deblieckl, E. geabra and
E, perminute &nd described thelr merphology. Mishra (1967)
in his l_nvestisat.l.:m has found four specles; E. debllecki,

E. polite, E. porminuta and I. suls.

Morphology t- ienry (1931) hes desecribed the morphology,
sporulation time and size range of the oocysts of Elmeria. He
measured the lenzth end. bresdth of the oocysts ond sporacysts.
' The ovoldal oocysts of T. deblieckl measured 12,8 to 2.8/u
in length and 12,8 to 19,2/u in width. The wall of the oocyst
was double contoured and colourless. The size of the oocysts
of E. scabre renged from 22,4 to 35.6/u in length and 16.0 t9
25.,6/u in width, The oocystic wall had & characteristic brown
eolour end measured 1.5 to 2/u in thickness, The sporocysts
measured 16 to 19.2/u in length &nd 6.4/u in breadth. The
presence of stieda's body, sporocystic residusl material and
mlcropyle was elso demonstrated. The oocysts of Eimerie
perminuta were spherical or ovoldal in shepe and messured 1l.2
to 16.0/u in length and 9.6 to 12.8/u in breadth. The enlour
of the wall was yellow, The size of oooyste of K. gpinosa

veried from 16.0 to 22.4/u in length end 12.8 to 16.,0/u width.

—
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The cysts were brown in eolour and entire surface of the cyst ﬁl
wall was studded with splnes. The size of sporacysts varled
from 9.1 t9 11.7/u in length &nd from 5.2 to 6.5/u width. |
rellerdy (1949 ) desoribed the morphology of E. polita. The
ellipsoldel oocysts measured 17 to 36 x 13 to 24/u in i

dimensions, [he size of the éporocyats wvere 15 to 19 x 6/u,
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Balentidium
Balentidlium ©91) is of great medicel end veterinery
fmportanco. It perasitises men and animals end prsducea'dlsaasJ
called balantidlosis. It 1s trensmlesible from man to plg end
vice yersa. fhe disease haes been of great vital laportence due

to the close assoclation between men end plg. Tols paraeite

wes first dlscovered in man by Maelmsten (1857) from two
dysentery patients in Stoeckholm, who celled 1t paramoeclum (%)
eolis It was Stein (1863), who placed this paresite in genus
Balentidium. As stated by Wenyon (1926) Belentlidium was flrst
observed in pige by Leuckart (1861 & & 1863). Thls observation
of the parasite wes conflrmed by meny other workers. iegner

(1924) reported Belentidium spp. in the intestine of Maryland

sheep. legner (1934) described slx new apecies of Belentidlum
fros perrots, monkeys, ostrich snd cemel. Dikmens (1943 ) first
reported the presénce of"tnia paresite probably B. ggl;lfram

a dog in North Cérallna. Kennedy and Stewart (1957 ) has
reported a case of balantidlal dyaeﬁtery in mean ln Northen
Irelénd. de sleo conducted survey of healthy plgs, walch were
slaughtered in 5elfaat and found that the incldence of B. coll
was T4p. Jayasuriye (f959) recorded the incidence of
belantidlosis emonget enimals for the first time in Ceylon.
Appasov (1960) in nuaata,.found this perasite comson in pigs
between the age of 2 months enﬁ 7 years. He exsmlned the I
faeces of humen belngs including the plggery workers and found

that the Incidence of this parasite wes most common in plgeery

workers. Swing end Bull (1966) found severe chronlic canine
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diarrnoes éssoclated with Belantidium - Trichuris infection,
In Indle, Sinton (1923) recorded the first human case

auffering ;‘rmn Balentidium infectlon. Knowles (1928) hes made

en coanent thet mmk_ays énd pigs in Indle, are very commonly

parssitised with Belantidlum. Blswas end Kenungos (1959) and

petnaik (1960) from Orissa, has reported chronic dysentery
in cattle @ssoclated wilth this parasite. Sinha (1963) hes
reported high lncidence of thle parasite in domestic pigs in
Bihar, for the first time. Mishre (1965) has also reported

inoldence of this parssite 1ln pligs &t liathura.

Morphology :- {ccording to Wemyon (1926}, Brumpt (1909) and
walker (1913) geve the experimental evidence regerding the

fdentity of porcine and human Belentidis, MeDoneld (1922)

showed that two specles of this parasite occurred in swine,
B, ©0l) ond B. suis. 3. gsuls hes more slender body end
stralght macronucleus, It is specific to plg end not trans~
missible to men, whereas B. goll of plg le trensmlssible to2 men
end vice versa. Hegner (1934) dlscussed the differentiation of
the specles of Balantidle by measurement of length and breadth
of the body ond macronucleus of the vegetatlve forms. e
described that B, £oll has en average length of 70.9/u &énd a
breadth of 58,9/u, the ratis of breadth and length being 1l:1.2.
B. suls has on average lemgth of 74.1/u snd & breadth of 52.2/iy
the ratls of bresdth to length being 131.42, le concluded that i
Balentldium frosm pigs may belong to two specles, B. goll end

Be suls, but conclusive evidences are stlll lackings Levine

(1940, 1940 a) hse polnted out thet Belantidium from swine
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chenges dlmensions upon cultivatlon end & single strain cosuld
resemble B. ¢ol1, if 1t was full fed end B. suls, 1f 1t was |
starved, Lamy and Roux (1950) studled the clone culture and II
found both B. ¢2ll and B. suls from & culture started with a
single orgenisam. He considered guls forms to be conjugent end i

coli forms trophozoltes (quosted by Levine, 1961 ). Auerbach

(1953) concluded from his cytologicel and cultural studies I
that the two forms B. e21}i and 3. suls were not different
species. Levine (1961) hes sald that S. suls 1o & synonya of
B. goll.

Sinha (1963) studled the morphology of the perssite by
measuring 40 trophozoltes from 4 plgs. The length of the
trophozoltes varied from 66 to 88/u and breadth from 48 %o
66/u. Tae macronucleus wes sausege shaped and measured 22 to
34 x 9 to 12/u in dlmensions. The cysts were spherlical in
shepe &nd meesured 34 to 46/u in dlameter. ile concluded that
the specimens were of B. @sli only. dishra (1965) elseo found

oly Be c0ll 1n his atudy s
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intamoeba

Smith (1910) in Zmerica discovered amoebae in sectioms

of intestlnal ulcers »f lsrge intestine of plgs. Prowvazek

(1912) gave the description of Entamoeba poleckl from plgs.

——————

The nucleus weés round, globuler end possessed & clesarly marked
nucleer meabrene. lhe endosone was genersally eccentric in i
position end surrounded by & chromatinm ring. Hertmann {1913)

exemined the meterial sent by Suith end proposed the nanme

rntamoebe suls of the plg emoebee, and admitted ite 1ldentity
with Entemoebe polecki. Nieschulz (1924) accepting the deserip
tion of Entamoebs suis, described a new specles from plg &nd
ealled 1t Entoamoeba deblieckl. Kessel (1928) accepted the
neme E. poleckl, but he belleved tnot E. suis snd E. debllockl
are both the same as ke poleckl. Kessel (1928 ) successfully
infected plgs with Entamoeba histolytiea from human source. e

also found Entemoebe eoli Iin natural and experimental infection

in plgs. Frye end Hdelemey(1934)found the occurrence of
S, bistolytica, Z. poleckl, 4. suls, E. debllecki, Endolimex
nena end Indemoebs butschlli in plgs. Hoare {1940) agreed to

recognlse Entamoebe suls and K. debllecki as valld specles.

Sut Noble end Noble {1952) deseribed E. suls from plgs and
dlsagreed with the opinion of other workers, who have reported
two specles of intamoeba from plgs In morphologlical grounds.
Hosre (1959) hes reviewed the llterature om Entamoebs of plgs
end consldered lerge forms as E. suls and szell forme of

ntamoebas to be a seperste specles, Entamoebs debllecki.

Levine (1961) hes egreed with the opinion of Noble and Noble
(1og. ¢it,) end described E. suls, Mishre (1967) found eingle
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nucleated amoeble cysts from pilglebs end descri bed them as ||

E. sul'l

Horphology :- \ I
Entamoebs suls = Hoare (1959) hee glven the size of the

cyets of E. guls as 12 - 15 mlorons. According to Levine (1961)

the size of oysts verles from 4-17 microns in dlameter. The

nucleus varies in appearance. The endosoze is central and largo,T

There is & homogenous ring of peripheral chromatin within the
nuclesr membrane. Chromatold bodies are present in the shape
of rods end irregular granules.

Entemoeba ¢oll ~ Aceording to Levine (1961) trophozoltes
measure 20 - 30 aierons in dlameter. The nucleus has an

eccentric endosome@ larger than that of Intemoebs histolytica

and a row of chrometin granules arsund 1lts periphery. The.
cyst measures 10 - 33/u in dlameter &nd hes 8 nuclel when

metured. The cysts conteln slender splinter llke chromatold
bodles.
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Irypenogsoma
distorical account :- Valentin of Bruce discovered first
trypenosone in the blood of Trout (sSelmoferio) in 1841, It

was Gruby (1843) who introduced the neme Irypsmosome for the
.paraalma of frog. Gros (1845) found trypanosomes in the
blood of msmmalian host in Russia for the first time.
Chsuseat (1877) found trypenosomes in the bleck rat but
mistook them &s nmematnde larvae. Lewls (1878 ) described the

c-mmon trypsnssome of rat in Calcutta neming it Irypenssoma

lewiel. Evans (1880) reported the flirst pathogenic trypanssome

gausing “surra" in the Indien livestock. ile found the
parasite in the blood of horses, camels end aules suffering
fros "Surre® in Dere Ismall Khen (funjeb). lle mlstook this
parasite for Spirillum, but lster on he recognlsed 1t to be
a flegellate. He succeeded in producing the disease 1ln dog
end cemel by subcutaneous inoculation of orgenlsms. sSteel
(1885)'f9una similar orgenisms in the blood of mules in

Burme end nemed them Splrochesta evensi. He aleo transaltted

the disesse in monkey and dog. Crookshenk (1886) in Londom
examined the blood filme sent by Evens end described 1n
detall the cnlef characters of the paraslte end changed the
nsme I, evensi (sSteel, 1885). irgpeénosons thelleri was also
recorded in the blood of cattle by Lingsrd (1904) end Rao
snd Mudslisr (1934). Stirling (1921) found trypenosomes in
the blosd of bullock in Indle and regerded them &8
frypanosons congolense; and Mudeller (1945) deseribed a small
trypencsome from the blood of femele buffsloe and called it

T. evénsl ver revi; but thelr findings have not been
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confimed as yet.

Surra ls &n luportant dleease of Livestoeck in Indla,
mostly found 1n runjab, Unlted Frovince, Central Lrovinece,
Rejasthén, /ndhra rradesh, Hdadres, Bombay, Bengel, /Assam end
Binar as reported by Lingard (1899), Chetti (I§22), Croas and
ratel (1922), Ajawanl et 8l (1933), Swemlnathan (1933 - 1934),
Reo end Hudallar (1934), dshaejen (1934), Rejegopelsan (1937),
Mudalier end Ray (1947), Raju and Swaminathem (1947) end
Manjrekar (1950).

Suacoaltihle hoJuts :- This diaeaso is known to occur in haxnt‘seu
canels, mules, elephants, cattle, buffaloes and rerely in
dogs, rbx, tiger, goats and plgs. In cattle and buffaloe
surra takes hyperacute as well &s chronle fora. In hyperacute
form 1t ie very virulent and generally occurs in the form of
outbreaks csusing heavy mortaelity up to 90%. In milder type
the animel, though epparently heslthy, shows paraslites in
peripheral circulation at varying intervels end act as
reservolr host. In horses, surra is extremely fatal. In
-ea:nel, the dlsease runs & chronic course end the duration

mey be as long as three years; hence it has been called
"Iribarsa®, Wenyon (1926) reported tnet cats and pigs &re
also liueept.lble to I. evanel infection. Boehringer and
Boehringer (1960) found pigs susceptible to I.equinum
infection, | : 1

Experimental infectlon, Prepstent periosd and elinicel
Symptoms 3~ Hxperimentally, surra has elso been proved i
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pathogenic for nuaber of other memmels like mice, bat, Tl
guinesplg, rabbit, cet, sheep and plge. (Leveran and Hesnil,
1907; EKnowles, 1927; Krijgeman, 1933; Kraneveld and
Mansjoer, 1947; Rey end iHarbens, 1948; Yutue end Sher,1949;
and Castillo and Joagquin, 1955).

Baldrey (1910) 1inoculated & pig with 2 c,c. of blood

from & surra pony. Irypsnosomnes appeared in pig's blood five

jays afterverds; remslned present for five deys &nd then
diseppesred. They reappeared again 18 days after inoculation
end remained for three days. They remalned ebsent for two
months after this last reappearance, The plg 4ld not show any
clinicel symptome end eny eppreciable rise of ftemperature
throughout the observation, During the letent perlod a
gulnespig wes inoculeted with 1 c.c. of blood from the plg
which was killed, gave a positlive result after am incubatory
period of 18 daye. Kuppuswamy (1941) inoculated two pigs with
surrs blood which failed to teke up the Infection., Dejesus
et &l (1949) inoculsted pigs with T. evensi =nd found that
surra ren & chronic course end the trypenosomes eppeéred in
tne blosd intermittently. They did mot find any clinicel
elgns, other then en elevation of temperature in pigs. They
8189 ohserved that pige act as reservolr host of surra.
Cabrera and Lul (1956) ertificlally ‘lnfectad five pigs with
T evensl and 41d not find eny vislble elgns of disesse in
the infected plgs. Soltys (1963) showed thet pige sre highly

resistant to infection with . evansi.

Haematology :~ Laveran &nd Mesnil (1907) observed in dogs

suffering from "Negena® (csused by I. brucel), diminution
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in the number of red blosd corpuscles with the firet
appesrence of the trypanosomes. Usually the red blood : l
corpuscles aypeared normal but there were at times changes in
shape (polychromatophilia). The red blood corpuscles were J

d‘rl“lmt in haemoglobl.n « There wag increasse in the number

of leucocytes except in the eosinophils. In the beglmning the
nunber of polymorphs increased whille the momonuclesr cells
diminished reletlively in dogs. But, 1t wes aleo observed in
the sesme dog the lncrecse of momonuclear cells from 15=-48%.
They also reported increase of buffy cost during parasiteemis,
Krijgesen (1933) reported decrespe in the erythrocyte count
in mice end rats infected witt I. evensl and thls perslisted
throughout the course of disesses, Iremch (1937) observed
sedimentation rate to be much more repid in donkeye tham in
cattle and sheop. Folndexter (1939) recorded in rats
suffering frou T. eguiperdum infecti-n, incresase in lorge
lymphocytes. Nicolle end Slmons (1939) observed the
sedimentati-n rate to be merkedly increesed in gulneeplg,

inoculated with I, eguiperdum, I, brucel =nd I. evemsi, in

each case, Keltembech (1954) studled the leucocytlic responce
in netural surrs cases of camels &nd horses and experlmentel
surra of rabblts end mice., In matural chronic¢ infection ‘the
degree of regenerative leucoeytosis and nuaber oI large

lyuphoegtes ren parsllel to the number of clrculating

trypenosomes, without eny change in the number of momocytes.

In rets the infection was ecute showing lncreesed number of

neutrophils followed by regemerative leucocytosis and finally
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erythrocyte count in sheep, goet end horses, infected with
1. yivex, I. congolonse end T. brucel. In other experiments
the erytorocyte sedlmentation rate waes found normel in goats,
but inereased in sheep after inoculetion with I. brucel.
Cabrera and Lul (1956) artificlially infected filve plgs with
L. evensl &nd studled the nuclear shift lndex and other
haematological Indexes. Resistance to the infection was
clearly reflected in the differential whlte blood response.
sionocytosis and ecsinophllla were observed during the patent
perind, while the lymphocytes were but moderately reduced
gompered to subpetent level. The decreese in the lymphocytes
even in the 5T grade of parasliteenis was but moderate, while
the eosinophils and monoscytes were lmncressed over and &bove
the normal and subpatent levels. Ine lymphocyte - eosinophll -
monoeyte reletionshlp wes observed inspite of neutrophlilie
and & continulng left enift. The increase in eosinophilic end
monoeytie elemonts indicated that the defenslve forces in plg
were strong and acting intensely. Semadar et a1 (1962) found
in goat experimentally infected with surra orgenisns, decresse
in oryf.hi'oeyta count, pocked cell volume, haemoglobln
percentage snd increese in neutrophils throughout the infectiofp.
There was decrease 1n mean corpuscular volume, leucopenia
end mierocytic hyperchromic anemis. srivaatave (1965) ex&mlne#
the blosd of dog ertificielly infected with surre and found
reduction in red blood counts, decresse in pucked cell volume||
showing macrocytic type of snemis. He indlcated increase in

sedlmentation rete end neutrophilis throughout the infection.

sandsl (1965) experimentally infected dogs with Z. gvensel and“
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studled dajily in detall the progressive c¢ourse of the
infection, clinicel symptoms, heematology and suger snalyslia,
During thls observation, he reported in the fall of red blond
corpuscles, heeuzoglobin percentage, pecked cell volume, mesn
corpuscular volume, mean corpuscular bhaemsglobin, mean
corpusculsar haemoglobin ooncentration and percentage of

sugar in the blood. Increase of buffy coat layer was observead

during perasitaemia, The total count of white blood cells

showed irregular rise and fall. In the initlal stage there J
was neutrophilia with & decrease of lymphocytes. The condltio
reversed at the peak of infection and neutrosphila predominat-

ed during the perlod of dJeath.
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MATERIALS AND BETHODS

Intestinal Protozoan Pareasites

(1) Collection of asterlels :- Faecal samples intended

to detect the protozoan peresites were collected frou caecus

and rectum of deshl plgs exsnined postmortem, from & locel
salughter house at ?.}ujra, where plgs were slaughtered for
saele of pork. Faecal samples were also collected from deshl
pigs from Blhar Veteﬂnary College area and other adjolning
villages for examtna,t.ion. In addltlion, fresh faecal samples
vere collected froa large wialte yorkshire pigs st Government
Cattle Faram, Duaraosn for examlnation in the Farm campus., In
each case faesces were ¢ollected per rectum snd kept in glass
tubes and were brought in the laboratory for examination,

(2) Examination of faecel samples =

(a) Direct smear method :~ 4 smell quentity of faeces

was taken on & cleen glass slide and two thin fllas were made,
one in physiologicel selime solution and sther In iodine
solutlon (flltered satursted solution of iodine in 13
Fotassium iodlde).

(b) Centrifugsl sedimentatlon method :- & esmall
quentity of faeces was taken ln mortar and pestle end
thoroughly wixed with tep water. It was poured in centrifuge
tubes and centrifuged for 5 - 8 mlnutes &t 1000 Fepede This
method was useful for the concentration of Coccldlen oocysts.

(¢) Cenmtrifugal flostation method :- After sedi-~

mentetion the clear supernmatant fluld was thrown of f and the

—

sedinent wes resuspended in saturated solutlon of sugar. It

e

———
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wes centrifuged for 5 - 7 minutes, and kept in rest for 5
ainutes. The upper scum wee remsved and trensferred on s
¢lean mloroseople slide with the help of & beaded glass rod,

Thle method was found falrly useful for concentration of
eogeldlan oneyets.

(3) Stalning of Frotozoa 3=

Smear froa fresh faecsl

sanple was mede on & clear mleoroscoplic glass sllde and fixed
in Schauddin's fluld. sfter thet the stalnlng was done by

mesns of lieldnbhaln's Iron Hasmatoxylin method.

{4) Freservation of faecal samples :- Fascel sauples

positive for intestlinal protozoan psarasltes were preserved in
5% formol sallme solutlion for further examination,

(5) Sporulation of Coccldlsn oocysts :~ Fosltive
sauples of coccidis were imsedlately placed In 2.5% Potassium
dichromate solutlon in lerge petridishes for sporulation at
room tempersture, Comstant waetoh wes kept over the process
of maturation of oocyste by exemining tne contents of the
petridishes under the microscope &t the end of every 24

hours.

(6) Measurszents:- Messurezents of protozoa were taken

with the help of oocular and stage mlcrometers,
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Irypanosome 41

1, Strein :- Laboratory streine of 1. evanel was brought

from Indlan Veterinery Research Institute, Izatnsgar, and i
seintained by serial needle passsge in gulmeapigs, rabbits,

mice eand white reats. Thle stroln was used in thls experiment. i

2. Experimental animals, thelr vare snd masnagenent :- Five

deshi plglets sged about two and helf months were purchesed

1oeally &nd used in thls experlment. These plglets were fed on
gram, wheet bran and groundnut cekes witnh plenty of water.
Before starting the experiment, thelr stool and blood were
exemined end they were dewormed with sultable anthelmintlcs,
Tohelr temperature wes recsrded delly before and after infectlon
Besides these, gulneepligs, mice, white rats and rebblts
were used for maintalning the strain of I. evénsi in the
iabaratory. They were fed on grea &nd wheet bran.

%, Slte of blood collection =

(a) Piglet :~ Blood saaples for examinatlom, were
enllected froa the anterior vené cave by holding the pig on
1t8 beck, About 2.5 Ce.C. °f blood was e¢ollected end immediate-
ly kept in dried oxeleted solution in smell peniellllin vial.
The oxelated blood was used for &ll naemetological studles.
In cese of passage of the perasites cltrated blood was used.

(b) white rat :~- Ret showing teeming trypénosomnes in
the periphersl circulatlon was used for drawing blood direct
from the heart.

(¢) Mice :- Bload from mice showing teeming trypansson

-o8 was esllected frou the heert directlye.

————
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- 0+5 mls 9f & solutlion of Potasslum oxelate and Ammonium

Tubes for c¢ollecting bloaod were prepared by plpetting

oxalate (Pot. oxalete - 0.8 gm. Ammonium oxelete - 1.2 gme
and water 100 c.C.) into & small empty penlecillin vial and

then evaporated to dryness in & hot alr oven.

4, Dose and slte of inoculum :- Turk's fluid (Glaclal

acetic acld - J C.Cs, 17 solutlion of aquesus gentian violet -
1 c.c, and dlatllled water 100 c.c.) was used for dilution of
plood and the trypanossomes were counted with the help of
standerd haemocytometer. Infective lnscula contalning 2,00,000
to 2,50,000, trypénosones were infected to each pliglet intra-
partt.anéally. One piglet was lnoculated with the straln
asintained in white rat and the four piglets were 1lnoculated
with the strein maeinteined in the mice.

S5« Study of paraslteenia -

{a) wet blood smears - were exeémined dally for the

presence of paresites under 4dry hlgh power lense.

(b) Stained smesrs t- B5lood emears made from the
inoculated enlmals were stained with Penoptic stalning method
(combined Lelshmen's.&nd Glemse's), for the presence of
parasites end algo tor differentisl leucocytes counts.

6. Haematologlcel studies -
(1) Counting of totsl erytaracytes :- Blood sample

was diluted exactly 1:200 with & speeciel diluting plpette
using Hayem's fluid (Mercuric chlorlde 0«5 gme, Sodlum
ghloride 1,0 gm., Sodium sulphate 5.0 Ele end distilled water

200 €+0s). Tne dlluted blood wes placed in Laproved Neubauer

eounting chomber end red blood corpuscles were counted in &
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messured volume and ealculated per cuble centimeter. |

(11) Counting of total leucogcyte :-

Blood sample wes
diluted 1:20 in Turk's fluld in white blood dlluting pipette .

Counts were maﬁ,e \fith laproved Neubauer ruling and the total
gcount per cuble centimeter was finally calculated,

(111) Differential leucoeytic count :~ Blood smears |

were stalned by Pe_npptie method and were examined for

different types of white blood corpuscles. Two hundred cells

were counted for each determination.

(iv) Gstimation of haemoglobin :- For this Sahli's
standard technlque was aﬁo;:t.ed. R/10 HCL wes pleced into &
gra&ué’eed tube upto the level of 2 gms. or 10% mark, The
speclal Sahli's pipette was fllled up to 20 mark with
oxalated blood and lmmedietely it was dlscharged into the
tube containing acid. It was then mixed with a glass rod and
after a iapae of 5 minutes distilled water was added drop by
drop to the mixture and the colour was c¢ompared with the
standard tube. The reading wes recorded when the colour of
the tube had the same eolour tinge and intensity as the
standard tube, Heemoglobin was estimated in grem per 100 C.C.
Haemoglobin estimetion was done within em hour efter collectiof
of the bload.

(v) Determination of erythrocyte sedlmentatlom rates-

ihe erythrocyte sedimentation rete was determined with

oxalated blood using Wintrobe haemoerit tubes, Immedlately

after eollectlon »f blood, heemocrit tube wes filled with the

b1ood upts zers mark with the help of pipette. The tube was

placed verticelly et room temperatures The smount of
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sedimentatlion wes noted at the end of osne hour.

(vi) Determlnation of Packed cell volume :- The pecked
cell volute wae determined by means of Wintrobe hsemocrit
tubes. Fresh oxalated blood was filled in the tube upto 10 “
mark snd centrifuged for one hour at 3,000 r.p.o. - The packed
cell volume was noted.

(vil) Determination of mean corpuscular volume - For

-

deteraination of meen corpuscular volume, the volume of packed
cell per 100 c.c. of blond was divided by the nuamber of
aillion of erythrocytes per cublc m.m. end amultiplied by 10.

(vitl) Determination of meen corpusguler heemosglobln :-

Far determinetion of M.C.H, in miors-mlcrogrens the haemo-
globin in graa per 100 C.c, wap divided by erythrocytes in
mililon per cubic m.m. 2nd multiplied by 10.

(1x) Determination of meen eorpuscular haenoglobin

concentration :- To deteramine the mean corpuscular hasmo-

globin eoncentratlion, haemoglobin in gram per 100 ml, of blood
was multiplied by 100 and divided by percentage packed cell

volume, It was expressed in percentage.
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OBSERVATIONS.,
Coceldia

A survey was made to know the ilnecldence of eoccidie in
deam'and yorkshlire pigs. In the present work the percontage
af infection 1in deehl’damestlc plgs was found %9 be 57.26%.
The incldence of cocecldla in yorkshire plgs examlined et
Dumraon Farm was found to be 44%, In this study, 138 postive
ssaples of eooclﬁ_la fron deshl pigs and 55 scaples from york-
ghire pigs were sporulated for specific ldentiflcation. One
hundred oocysts were measured in each case except E. spinnsa.
(Table No.l)

Flve specles of Elmeria viz: Flmeria debllecki, Elmeria

gscabra, Elmeris perainuta, I. pollta and E. gplnosa were

Idantl:lod in the positive samples. E. gpinose was not found
from yérkahlre plgss #ost of the pigs showed multiple
infections with two or three specles. E. deblleckl, E. scabra,
end E. perminute were found to be comzon in deshl as well as
yorkshire plgs. The percentege of infectlon with different
specles rh shown in Table lin.2.

The descriptisn of the species studled ere given &as
follous :=-

(1) Elmeria deblieckl Douwes, 1921.

The oocysts were ovoldsl in shape end measured 16 to

30 mierons in length snd 12 to 22 microns in breadth. The
average dimensions were 22,8 mlcrons x 17.5 microns. The
ooaystie well wes colourless and composed of two layers. it

medsured 0.9 to 1.1 mlerone in thickness, Mlcropyle and poler

—
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grenule were absent. The nocystle residusel body wes abgent.
The stleda’s body snd sporocystic residual body were present.
The sporocysts were ovoaigal or ellipsoldal in sheope &nd
measured 11 to 18.4 microns in length end 5.7 to 8.9 mlcrons

in breadth. Ihe average size of the gporocyst woes 12 alerons

x 7 microns. Ine sporulation tlme varied from 6 to 7 days at
room temperature. (Plate I & II, Flge I & II Je
(2) Elmeria scabra Henry, 1931.

The oocysts were ovoldal or ellipsoidal in shepe.
the slze was verlable measuring 19 to 34 mlcrons by 14 to 23
mierons in dlaenslons. The average slze was 25 by 18 micros,
The o2cystic uali was thlek ,' rough and brown in colour. The
well measured l.4 to 2,2, mlerons In thickness. 4 mieropyle
snd oocystlc residual body were cbsent. in oocystie poler
granule was present. Ihe ‘stl,ie:le.'a body and sporocystic
reslduel body were distinctly present. The sporocyats were
ol:lipaaidal or ovoldal in shepe measuring 12 to 19 microne x
€s5 t0 9 micrmé in dimensions. The average size was 14 mlermsg
x 7-5 mierons. One hundred sporoeysﬁa vere measured. The

sporulation time ;ras g to 11 days at room temperature.(ilate
III & IV, Flg. III & IV)s

(3) Elmeria perainute Henry, 1931.
. The ooeysts were sphericel or oval in shepe &nd

varied in slze from 11 to 16.8 alerons x 10 t9 15 mierons. The

——r

average dlmemsisn wes 14.2 x 12.4 mlerons. The oocystic wall
wes rough snd yellowlsh brown in eolour. A mleropyle and

oocystie residual hody were ebsent. A poler grenule was

dletinetly observed. The sporscysts were ovoldel in shepe

—
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end measured 6.5 t9 8.5 mldrons in length end 5 to 7.5 mlersns
in breadth. The aversge size was 7.3 microns X 5.8 amleros,
One hundred sporoscysts were measured. The sporulation time
was 9 to 10 deys at room temperature. (rlate V & VI, Flgpure
V & Vl)e
(4) Elmeria polita rellerdy, 1949.
The oocysts were ellipsoldel or cylindrical in shepe

and measured froam 17 to 36.5 microne in length &nd 13.5 to

25 mierons in breadth, with an average dimensions of 27
microns x 17 microns, The oocgystic wall was smooth, but
occagslonally roughened, pilnkish brown in ecolour. The wall
neasured l.l1 t2 2.3 mlcrons in thickness. 2 micropyle and
stleda body were absent. Cocystic residual body wes absent,
but sporoeystic residual body wes present. 4 polar granule
was present. The sporscyste were ellipsoldsl in shape and
aeasured 14 t9 19 microns in length and 6 to 9 microms in
breadth, wlth en avercge dlmensi-ns of 15.9 mierons x 6.9
mlerons. One hundred sporscysts were measured for this study.
The sporulatisn time was found to vary between 10 td 12 deye
at room temperature. {(rlete VII & VIII, Fig. VII & VIII).

{(5) Elmeria gg;gggg‘ Henry, 1931,
The oocysts were sphericel or osvoldal in shape and

veried fron 18 to 22 microns in length and from 16 to 18 °
mierons in bresdth. The ascyets were brown in colour and
entire surface of the wall was covered with spines. The |

spines were wider at the base end tepered to & polnt. The

cytoplasm of the unsporuleted ooscyste was extrenely heavy in

S |
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appearence énd was nade up of relatively lerger grenules.
Fifty oocysts were measuredin thls study. The eocynts could

not sporulste even 1ln 15 days tlme at room temperature. |
(Plate IX, Flgure IX).
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pelantlidium

A survey was made to study the incidence of Balentidum I
¢oli in deshl and yorkshire pigs. In the present work, the
incidence of this paraslte was found to be 57.67% in deshl andi
40% in yorkshlre plgse. The presence of parasite was not
essoclated with any clinicel symptoms. The author did not i
rtnd:'groas paethological chenges in the caecum and colon of the

plge examined postmortem.(Teble I)

The morphology °f unstalned end stalned specimens wées
studled. In the prosent study,100.trophozoites from ten plgs
were measured.Tne trophozoltes were ovoldsl in shape with
meny longltudlnal rows of c¢lllia, 4 small peristome was present
at the a.ntsﬂ_or end of the body which wes lined wlth coarser
cllie, Cytostome:. &nd cytopharynx were located &t the end of
the peristones A distinct cytopyge was present at the
posterior end of the body. 4 contractile vecuole wes present
peer the centre snd one et the terminal end of the body.
There were iany food vecuoles present within the cytoplasm.
The trophozoites mezsured from 66 to 89 mierone in length end
48 to 68 mlerons in breadth, Macronucleus wee distinct and
seusege sheped end messured from 27 to 34 microns in length
end 5.7 t9 10.3 mlerons 1n bresdth. The mieronucleus wee
smell end vesicular. The cysis were sphericel to ovold 1n
shape. Ihey measured from 33 1o 44 microns in dlameter.
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@8 were found in any of the samples examined (Teble No. I(a)

-Entamoeba ’I

The pregont study was mede to find out the incldence of
amoeble infectlon im deshl and yorkshire pigs. Altogether 241 i
faecel semples from deshl plgs snd 125 eamples from yorkshire
plgs were exémlned and tne lncidence of amoeblic infection was i
found to be 20% snd 21.6% respectively. Cut of 70 postive

samples of Entamoebsa from deshl plgs, 62 saaples were found

to be positive for Entemoebs suls and 8 samples were positive

for Entamoeba ¢21l1. The percentage of infection of E. suls
and E. coll was found to be 25.72% end 3.31% respectively.
All the 27 samples from yorkshire pigs were found to be
positive for only E. suls. The percentage of infectlion of
E. suls in yorkshire plgs was found to be 21.6%. Ee. c0l1 was
not found t92 be present in any of the saaple examined from
yorkshire plgs.

The species of Entemoebs were identified by studyling
the morphological characters of the oysts, which were

encountered during the course of investlgation. Ko tropnozolit-

and I(b).

The deseription of the specles of Entamoeba are &8
follows t=-

(1) Entamoebs guls Hartmenn, 1913,

' The cysts wefe spherical in shape and measured

from 4.5 miermms to 15.3 microns in dlameter. Tne average

dlaneter of the cyst was 10.2 micrms. The nucleus wés

dlstinct with prominent central endosome. The chrometin
glear
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menbrane, The feature became clear after treatment with gram's
iodine solutlon. Chromatold bodles of different shapes were :
present, In some oysts glycogen vacuoles were present. '
Altogether fifty oysts were messured in thies sbservation.,
{ mg.xIItOVXVIﬂ- J
(2) Entamoebe coli (Grossil, 1879)
Casagrendl end Barbagallo, 1895.
The cysts were oval t9 spherleal in shape end

measured from 14 - 26 micr-oms in diameter. Elght nuclel were

present in each cyst. ine nucleus possessed eccentric endosome
and prominent nuclear membrane. The nuclear membrene was lined
with coarse chromstin granules around its periphery,
Carom&tnid bodies were sbasent. But,in few cyset it was found

in the form of splinters or fregments, Altogether fifty cysts
were measured in this study.(Plate XI, Flg, XWEo XXL).
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Table lo.I(a)
Table showlng the percentege of infection wit
h
different Frotozoa in donest 2
S atne. estlic deshl plgs exemined i
i Tame of the NO.of pigs No.found Lnfeot 1ot .
mo: protozod. examined., _-ed, mfg%t ";gﬁ“g'}* i
Light, THeavy. =~-ed.  infectlon|
t. OCoccidla 241 30 108 138 57 « 26%
2 Balentidium
esl 241 22 17 139  57.67%
3, Entamoeba ,
E. 8U aM 20 50 70  29%
Et co
Table lo.I(Db)
Table showing the percentage of infection with
different protonzoa in yorkshire plgs exemined
at Dunraon Farm.
1. TNeme of the No.of plgs No.iound infect lotel Percent-
Nn., FProtozoa, examined. ~2d « infect age of
Light. Heavy. -ed, infection}y
1 Coccldla 125 1L 44 55 4435
2 Balantidium
coll 125 : 9 41 20 405
3 Entamoeba
( E. suls ) 125 6 21 a7 21.6%
|
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fable II (a) Al

fable showing infectlon of deshi domestic plgs

witn different specles of Elmeris examlneapa% rotne. !
Si. Tiame of i‘i}_ﬂ_!!.& NO, Of Bamples No. found rercentege of
Noe 2P examined. . infected.  infection, |
| _Es deblleckl 138 61 sho228 |
2  E. scabra 128 27 12,315
3 E. pernipute 138 32 234195 i
4 _E-'u' 2911 Ea 138 10 7.24:’5’
5  E. splnose 138 8 5.0P9% i

Table II(b)

Table showing infection of yorkshire pige with

different specles of Elmerie exsmined at bDumraon Férm.
51, Name of Limerian No. Of semples  No. found rercentsge o
e 8pDe examlined. infected, 1infection.,
t E. debliecki 55 14 25.45%
2 E. scabra 55 19 34454%
3 E. perminute 55 16 29,05
& Ee polita 55 6 1095
- E. spinoss 55 Nil N1l |




Flge Xo

] -
PR
= ‘.l'

0-01MM

XTI,

Fige




FlsQXVII o

o-o1MmmMm

O-01MmM.

0-0IMM.

O-O0fIMM




Fls. = -

F’-SQII - @

Mlgelll =

Fan IV -

Fig. V i

Fis.- VI -

B‘I

F

P

ig.VII =
Lg.VIII

1

18. IX =

};“18. X =

Flg.XI -

FIEOXII e

Eﬂ

i

to XV
180 VI -
& XVII

ISQWIII'
to XXI

Explensation of figures

{ Camera lucida drawings)

Unsporulated oocyst of Elmerie debllieckl. I

orulgtod oocybt of Eilmerie deblieckl showing
stieda's body and aporooysf[c.;aslﬁuai body .

Unsporulated oncyst of Elmeria scabra.

Sporulated oocyst of Eilmeria scabra showing polar
grenule, stieda's body end sporocystlc residual bod31

Unsporulated oogyst of Elmerie perminute.

Sporulated oocyst of Elmeria peralnutse showing
poler granule.

Unsporulated oocyst of Elmeria polita.

Sporulated oooyst of Elmerie lelta showing presence
of Poler granule end sporocystic residual body.

Unsporulated oocyst of Elmeria 8 inosa showing aplne?
on the oocystic wall and hesavy oytopiasm made up of
larger grenules, -

A trophozolte of Balentidium ¢olil showing the
c{topharynx, the Béuscge sneped macronucleus, the
micronucleus, the contractile vacuoles, food
vacuoles, the cytopyge end the clliated covering.

A cyst of Belamtidlum coll showing the
macronucleus and food vacuoles.

Entamoebs suis, cysts showiug the nucleus with a
entral endosome, the peripherel ring of chromatin
grenules and chromatoid bodles of different shapes.

gntamoebe suls, cysts showing chrometold bodles
and glycogen vacuoles.

Entamoeba coll,-cysts showing eight nuclel with &
eccentric enaosome end & row of coarse chromatlin
grenules arsund the periphery of nuclesr membrane,
glycogen vacuoles. In Flge No.XIX, chromatold badie%
are present 1n the form of fragunents. |

T e
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mice, trypenosomes eppeered in th

Irypenosome

Plslet No,l. :
(A) parasitasemla, Tempersture and Prepstent Period :~ The
plglet welghed 19 l1lbs. Temperature before inoculation was

104° F. On 26th June, 1967 dlluted blood of white rat contaln

-ing trypenosomes was inoculated intraperitoneelly into the
piglet. On Ist July, 1967 trypanosomes appesred in the
peripheral blood eirculation with slignt rise of teaperature

(105°F.). Blood smears were examined regulerly on alternate
days. The parasltes were found on 3rd, 5Sth and Tth July in the

steined blood smears. They were 4 to 5 in numbers ln whole

blood smeer in each sllde., The perssites were present for 7
 days after thelr first appesrence. ITnen, the parasites dig=-

appesred from the periphersal blsod clrculation on 9th July,

and remained absent upto 26th July. On 28th July the parasltes
resppeered in the blood circulation. They were found t111 4th
sugust, 1967 on examimations Cn 6th August, the peresites
again diseppeared from the blood circulation and afterwards
they did not reappear. The piglet was sacrified on 23rd
September, 1967. (Table Ko.IIL)s

(B) Blologleel tests :- During the laetent period of
infection, blood was exemined regulérly and blood smears were

found negative for the parssites. During this period 4 mlce

were lnoculated seperately each with 1 C.C. of blood teken

froa the infected piglet, after 15 days of intervel i.e. on

6tn, 23rd August end Bth end 23rd September, 1967. In three
e blood clrculation between
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5 to 6 daye end dled after 10 - 11 daye of infectlon. The 4th
mice d4ld not plek up the infeotion sna remained nealthy during
the period of obeervation (Table No.IV).

.A (C) Clinical symptoms s~ The plglet showed only slight
rise of teamperature (105° Fo.) after first appecrence of the
perasltes in the blnod eirculetion. No other clinical symptoms
were found., The plglet remeined quite healthy up to the time
of slsughter.

f’.Elety 1\35.2.

(A) keraslteemia, Temperature &and Prepatent Ferind := The

anlmel welghed 18 lus. Temperature before insculation wes
Io#oF. Ihe plglet was inoculated intreperitoneally with blood
contuining trypenssomes fron mice on 28th June, 1967.
Irypanosomes sppeared in the peripheral circulation on 3rd
July, 1967 with & slight rise of temperature (105°F). Blood

smears were examined on elternate days to find out the present

fan

of perasites in the blo2od clrculation. The parasites were fou

om Sth, 7th and 9th July, 1967. The number of parasites were

anly 4 t9 5 in the whole of the steined blood film. The S

porasites disappeared from the perlipheral circuletion from

10th July onward and reeppesred in the blood circulation on

29th July, Blood smesrs exsmined on 29th, 3t1st July, 2nd, 3r1

and S5th August, 1967 showed the presence of parasltes. They

were 1 t9 2 in number in whole of the stelned blood film
examined. Ihen, the parasites agaln dissppesred from peripher

eirculation on 6th August, 1967 &nd remalned absent t1ll the

b 4

dete of slaughter of the piglet (23rd September, 1967 )»
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(B) Blologlcal tests :~ During the latent period of
Infection blood smesrs were exemined regulaerly, which were
found to be negative for the parasites, During this period,
four mice were separately inoculated I/P with 1 c.¢. of blood l
collected from the infected plglet at a intervals of 15 days
1.0, on 7th, 23rd iugust, 8th sznd 23rd Septeaber, 1967. The l

trypanosomes were found to sappear in the peripheral elrculation

between 5 to 6 deys in toree mice, which died between 10 to 11
days after infection. The fourth mice, which was inoculated
et the last observatlon, did not plek up the infection and
remelned heslthy upto the last date of observation (Table No.
IV)e
(C) Clinlcel symptome :~ The piglet showed omly glight

rise of tempersture (105° F) after first sppearence of the
parasites in the blood ecirculation. No other clinical

syuptoms were found.

2 lglet No ¢-2t
(A) Parasiteemis, Temperature and pPrepatent Periosd :-
The welght of the plglet was 16 1lbe. The plglet was lnoculated

intraperitoneally with dlluted bloed conteining trypanosones

fron e mice on 23th June, 1967. Temperature before inoculation
)

wes 104 F. Trypencsomes appesared in the peripheral blood

eirculation on 4th July, 1967. Blood smears wWere regularly

exsnined every alternate deys. The poresites were present in

the blood cireulation from 4th July, 1967 to 12th July, 1967.

4 to 5 in whole of the stelined

They varied in numbers from

s
__blood film exsminod. ihe temparature‘toﬁoF during the above
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period of parasitsemla, m 13th July, 1967 parasites dlsappesr
-ed in the blood circulatisn and remsined sbsent upto 27th
July, 1967. The teaperature hecame normal during the absence

of the parasites in the blood cireculetion. The parasites again

appeared on 28th July end remaeined present in the blood
circulation upto 3rd August, 1967. The perasites disappeared
from the blood eirculation on 4th fugust and remained absent
till the date of slaughter of the animal (Iet October, 1967).
(Table ¥9,III). .

(B) Biologieel tests := During the latent period of infectlo
b;ood smears were exaamined regularly end found negstive for
the trypanosomes. During this period, blood wes collected from
the plglet end four mlce weré injected Intraperitoneslly
seperately with 1 c.c. of blood at & intervels of 15 days l.e.
on 14th August, Ist September, 16th September and Ist October,
1967« Trypansaomesﬂappeared in the peripheral circulation
between 5 = 6 days in three mice and they dled between 1l to
12 days, after infeotlon. The fourth mlce, which was used at
the last experiaent 41a not pick up the infection and survived

upto the tlme of last observatlon (Table HoW.IV).

(C) Clinical symptoms :- There was rise of body temperature
(1069 F), when the perasltes were in the peripherel olrculatl‘t][

N9 ather clinical signs of dlsease were found. The enlmel wes

in good health throughout the observation. H
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nglet N'thg II

(A) aslteenia, Tesperature ond Prepatent reriod :~ The
welght of the plglet wee 17 lbs. The body temperature wes
102,8% before innculetion. On 3rd July, 1967, blood from a I

mlce contelning trypanosomes wes inoculated intreaperitoneally
into the plglet. The paraesites sppeared in the blond ﬂ
elrculation on Tth July, 1967. There was no rise of temperaetur
Blood emears from the infected piglet were exemined on
alternate days. The perssites remslned present upto 12th July,
1967. The parasites diaappeareﬁ from the peripheral bklood
circulation on 13th July and remained absent upto 3ist July,
1967. On Ist Asugust, 1967, the perasites reappeered in the
peripheral blood elroulatior and the blood remained positive
t111 7th fugust. After that the psrasites did not appear agsin
during the observetion. The plglet was slaughtered on 18th

November, 1967. (Table No.III).

(B) Blologleoal testss~ During thls latent perinsd blood
was ¢ollected from the piglet end lnoculated into 6 mice. One
G.cs of blood was inoculated into each mlce. In this ohserva-

tion & mice were inooulated intreperitoneslly st intervels of 1

daye and two mlce were inoculated at intervalsof 20 days, l.o.
on 11lth, 26th August, 12th, 28th September end 18th October
and 9th November, 1967. In the first four mlce trypenosones
appeared in the periphersl blood clireculation between 5 = 6
days end they dled between 11 = 12 days after infection,

In the 5th mlce trypenosomes appeared in the blood

sirculetion in 7 days end the mlce dled in 14 days after

e
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infection. The sixth mice did not pick up the infection end
remaeined in go2d4 condition till th
(et B e perlod of observation,
" : of dularass
(C) Clirlcal symptoms :~ o visible signs,were found
during the observatlon. Ihe pilg was in good health upto the

time of slaughter.

Flpglet No.5.

(A) pPerasitesmia, Tempersture end Prepatent reriod :=

The plglet welghed 16 lba. Temperature before inoculation wes
104°F, The piglet was inoculated imtreperitoneslly with
d1luted blood of mice contsaining trypanosomes on 3rd July,
1967+« Trypenosomes eppeared in the blood circulation om Tth
July, 1967 with a rise of temperature (106°F). Elsod smesrs
were exemineds The parasites remalned present uptc 1lth July.
The temperature durling parasiteemle wes 106°F. The peresites
disappesred from the blood circulation om 12th July, 1967

end remained ebsent upts 29th July. The temperature was norasal
during thls period. The pérasitea reeppeared on 30th July,
1967 end remeined present upto 6tﬁ fugust, 1967. The pearasites
again dlseppeared from the peripherasl blood circuletion om Tth
August, 1967 and d1d not sppeer in the circulstlon upto the

time of slaughter (18th November, 1967) (Table ﬂo.IiI).

{B) Blological tests :~ During the latent periad of

tnfection blood smears were excmined and found negetlive for

perasites. During this period, blood wes collected from the

mices Out of 6 mice, 4 mice

plglet and inoculated into 6
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were inoaplatoﬂ at intervals of 15 daye and 2 mlice were
inoculated at an lntervel of 20 days i1.e. on 1llth, 26th
August, 12th, 28th September, 18th October and 9th November, |
1967. In the flrst four nmlce trypancsomes were found in
blood circulation between 5 -~ 6 days and died between 11 - 12 I
daye efter infection. In the 5th mice trypenosomes &ppesred

in the blood clreulation in 7 deys and dled In 13 days after

infection. Ine sixth mice dld not plck up the infectlon end

survived upto the tiame of last observation.(Table N9o.IV).

(C) Clinicsl symptoms :- There wes slight rise of

temperature (106°F) at the time of first appesrence of the
parasites in the blood clrculation. Ihe tempersture remelned
normel for the rest of the period. No vislble esymptoms were

found,

Macroscopical lesions
visceras of all the flve piglets were thoroughly exemined

after slaughter, but no gross pathologlcal leelons were found
in any organs. Impression smeers from lungs, llver, spleen end

1lymph glends 4id not saow the presence of perasites.
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RISCUSBSION. AND CONCLUSION “
Gogeldie

gorphology :-~ The general morphalos!.&al features in
respect of slze and shape of oocysts, presence or absence of
mieropyle, oocystie reeldusl kody, sporocystic residual body,
stleds's body and polsr grenule for E. deblieckl, E. scabra,
E. peralnuta and E. spinose agree with the observatioms of
ienry (1931). The descriptions of E. polita agree witn that
given by rFellerdy (1949). rellerdy (loc. cit.) has mentioned
the presence of micropyle in the oocyst of E. gecabra. Later,
sinhe (1963) haes also found the presence of micropyle. The
author,in the present study dld pot £ind the presence of
mieropyle in the oocyst of E. scabra, and thus, the speclacns
exsmined eorrespond with the findings of Henry (1931). The
two varieties of E. scebra e.g. E. scabra var gcebra end
E. sgabra var ellipsoidelis es reported by G111 (1960) were
not found in the present studles. Hence, the author supports
the views of ienry ( 19¢. cit. ) who did not find varieties
of E. scabra,

Incidence :- In Indta, G111 (1960) hes reported first
tine, six specles of coceldla viz: E. scebra, E. erninute,
E. polits, E. splmoss, E. debllecki and I. suls from 20 ples
exocmined at Izetnager. In Blhar, Sinha (1963) has reported
snly three specles €«g. L» gg_g_;.__l_ggg_}_, E. scebra end
E. perainute end found that the ilncidence sfcoccldia was 5TF
in deshl plgs and 42,367 in yorkshire plgs. In the present

study, the suthor found five species of cocclidla in Blhar
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viz: E. deblieckl, E. scabrs, E. perminuta, £. polita and

E,. aginoaa in the aﬁrvay of 241 deshi plgs and 125 yorkshire
pige. The occurrence of E. polite and E. séinsaa has been
reported for thne first time in thls State. The percentage

of infection has been found to be 57.26% and 44% in deshi end
yorkshire plgs respectively. iMultiple infections with

E. deblieckl, E. scebra end E. perminuta have been sbserved.

This 1s in conformity with the findinge of Sinha (1963), who
also observed the higher incldence &and multiple infection of

coccidlia in deehil pigs in comparison to yorkenire plgs.
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Balentidium
Horphology i~ During the course of Investigetion
vegetative and oystic forms of Balentidia froa plge were

examineld. Vegetative forme were oval in shaépe with longltudln-l

al rows of cillia. The trophozoltes measured from 66 to 89

microns in length end 49 t2 68 mlorone in breadth, Macro-
nucleus wes distinet and sausage sheped. McDonald (1922) l
desoribed B. goll end B. suls, two specles from pigs. He
polnted out that the vegetative forms of the latter are more
slender in shape and measured from 35 to 120 microns in

length and 20 to 60 mlcrons in breadth. Hegner (1934) reported
that the vecetative forms of B. ¢9li are 70.9 x 58.9 alerons
in dlmensions. 3inha (1963) studled the morphology of
vegetative forme and reported the length and bresdth between
64 to 88 mlcrons and 48 to 66 amlcrons. Thus, the author

agrees that the species encountered in thls State are

Balentidium ¢oll. During this observations, the other specles,

B. suls, which wae als» reported by ostoner workers, hes not

been found.

Incldence :- In the present study, the incldence of
Be @911 in deshl and yorkshire plgs wes found to be 57.67#
end 40% respcctively. Hence, the author sgrees with the
findings of Sinhe (1963),who studied the incidence of thls

perasite in pigs in Blher.
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Entamoeba

Morphology :- Hoare (1959) has glven the slze of the
cysts of Entemoeba suis ( synonym; E. poleckl) as 12 - 15

microns In dlameter. Levine (1961) hes mentioned the slze of
the cysts of £, suls &8s 4 - 17 microns in dlameter. He has

agreed with the opinion of loble and Hoble (1952) with regard |
to the morphology of the cysts. dAlsara (1967) has found

spherical uninucleate amoeblc cysts measuring from B8.46 to
16.92 microne in dliameter, which was attributed to be of
E. suls. In the present study, unlnucleate spherical cysta

with prominent centrel endosome and chromatin granules

arranged on the periphery of the nucleer membrene, were found.

—

They measured from 4.5 to 15.3 mlcrons with en average of
10.2 microne in dlemeter. Tne general morphoisglcel choracters
and measurements of the cysts correspond with those of Levine

(1961) end wsisura (1967). Thus, it is concluded thet the

eysts found in this observation are of Entomoeba guls.

In the present investigetion, B nucleated cysts of
Entemoebe ¢oll were elso found, The seassurements of the cysts
were 14 - 26 microns in dlameter. The nuclel possessed an
eceentric endosome and a row of coarse chromatin greanules in
the periphery of nuclear membrane. Chromatold bodles were
obeent, but in few cysts tuey were found in the form of
fragments, These findings are in eonformity with those af !
smith (1910), Keassel (1928 ) and Levine (1961) in plgs.

s - dence of E. suls wes found to be
Ineidence :- The inclde E

25,74 in deshi plgs and 21.6% in yorkshire plgs. The |

e ——
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inecldence was common in deshl and yorkshire plges. The —l

percentege of infection of E. suls was higher in desbl plgs
than yorkshire plgs. E. g_p_}._;; was only found in deshl plgs, -
The author asgrees wlth the findings of Hlshre (1967), who
recorded the incldence of I. suls froa iathura, In the present

survey, the E, suls end E. ¢2ll in plgs was recorded for the

first time in Blhar.

—_—
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Irypeanoa omneg |

Frepatent perlod :- Five piglets were inoculated with
I. Evansl end psrasites appecred ln the blood clrculation in
all the plglets after 4 to 5 days of Infection. The present
study thus confirme the observation of Baldrey (1910), who
also reported the prepatent period to be 5 days.

rarasl teemie :- rarasitaemia l.e. the appearence of the

trypenosomes 1u the infected plglets was studled by direct
blood smear method and counting of trypanosomes in stelned
blood smear on every alternate days.

pParasites appeered 1in the blood circulation 4 - 5 days
efter infection in all the piglets. The parasites were 4 = 5
in whole steined blood amear..fhey reméined in blood circula-
tion for 7 - 8 days after first appesrence end this was
followed by disappeerence of the parasltes from the blood
eirculetion. 4ifter & latent poriod of 14 - 18 days the
parasites resppeared in the blood circuletion for 8 days. The
perasites acein dlsappesred from the blood circulation and
rensined absent for the rest period of observations in all
the piglets. But on blological test plglets were found
positive for the parasites for 1 month in pilglet nos.l, 2 and

3 and for 2 months 10 days in piglet nos.4 and 5, after the

l1ast diseppesrence of the parasltes from the blood clrculetion

These observations were based on the exemination of stalned
blood smears. Tne present study confirms the observatlions of.
Baldrog (1910), Dejesus et a1 (1949 ) end Cabrera and Lul(1956
but differs with Kuppuswauny (1941) and Soltys (1963), who

e i

—_——————

e —
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reported that plge are highly resistant against the disesse “

femperature and elinicel symptoms :- There was slight ‘

rise of temperature in @1l the piglets except piglet mo.4,
during parasitaemia. No other visible clinlecal symptoms were
observed In any of the piglets, during study period of between
3 to 4 aonths, 411 the plglets were apparently heclthy and
were in living condition. Thuq,tne suthor agrees with the |

findings of Beldrey ( loc. eit. ) , Dejesus et 8l {1949) end

Cabrera and Lul ( 1oc. cit. ), who reported that clinlcsl
syqptomé were not seen in the experimental plgs which were
infected with T, evansl.

Blological tests :~ During the latent period of
infection, blood from all the plglets (piglet nos.l,2,3,4 and

5) was collected and 1 ¢.c. of blood was inoculated lnto each
mice. In case of plglet nos.l, 2 and 3, four mlce were
inoculated separately with blood at Intervals of 15 days upto
& period of 1 months from the last diseppearence of the
trypanosomes, A1l the mice dled of surra showing trypsnosones
between 10 - 11 days, except the 4th mice in each case, which
414 not plek up the infection end survived. In case of plglet
nos. 4 and 5, six mice were inoculaeted separately with the
piglet's blood at intervels of 15 days, except the last two
mice, which were imoculated at intervals of 20 days, upio a
period of 2 months end 7 days. A1l the mice,except the sixth, !'
dled of infection due to parasitaemie. The 6th mice in each
case did not plek up the lunfection snd survived.

With the absve sbaservations, it was concluded that blood




it »
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smears of infected piglets during latent period were negatjye
for perasites, But, after blological tests in amlce, 1t ygg
found that orgenisme were present ln the blood elrculatiay
and were able to produce disease in mice. Thus, the authop
2-De Jesus eral (1 4q)
sgrees with the findings of Baldrey (1910), who reported that

infected plgs mey act as carrier host for thls parcsite,

Haematological studies :-
As regards erytharocyte count, haemoglobin estimation,

packed cell volume, mean c¢orpuscular volume, me&n ¢orpusculer
haemoglobin, meean corpuscular heecmoglobin concentration and
erythrocyte sedlmantatloﬁ rate, no changes were obgerved in
any of the iInf'ected experimental piglets, So far literature
is concerned, such type of work h&s not been carried out in |
pigss But in otnqr animals infectad with I. evensi,
Krijgsman (1933), French (1937), Nicolle and Slaons (1939),
mdwerd et el (1956), Semeder et 8l (1962), Srivastava (1965)
and Mendal (1965) reported decrease im erythrocyte count,

haemoglobln percentege, paciked cell volume, meén corpuscular

volume, mean corpuacular haemoglobln and mean corpuscular
heemoglobln concentration. Increase of leucocytes counts were
found in all the pliglets in prepatent and patent perlods.
Then, there was a gradusl decrease of loucocytes counts, which

came to mormel level in lstent period. After that, no further |

change was cbserved.
Differentlial leucoeytlc count :- 'ﬁfter inoculation of |

trypanosomes, the percentege of neutrophlils incressed with

eorresponding decrease of lymphocytes in all the plglets.
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I'nen, the percentage of neutrophlle decressed with correspong.
ing lnecresse of lymphocytes in the latent period of infection,
except 1n plglet no.5, ln which neither decrease of

neutrophils nor increese o»f lymphocytes were founds There wasg

sllght increase of eosinophile in piglet nos.2 and 4. The

inerease of monocytes was also observed during thls study,
Thus, the author agrees with the present findinga with those
of Cabrera snd Lul {1956). ‘
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SUMMARY

Faeosl seaples froam 241 deshi plge at ratne and 125 umté
yorkshire pilgs at Dﬁmrnrm Farm (Sehabad) were collected and
exaalned for the protozosn parasites. The extent of" incldence
of different protozoan perasites in dechi and yorkshire plgs
were studled. In deshl plgs,the incldence of Coeccldle was-
found to be 57.26%, Ealantl.digg eoll 57.67% and Entamoeba
( E. suls and E. eoll ) 29%... In yorkehire pigs the incidence
of Cogcldls was 44%, B. coli 40% end Entamoeba ( E. suls )
21.6%. :

The incidence of protozoan paresites were found to be
higher in deshi plge then yorkshire plgs. E. ¢olil wes found
only in deshl plgs. The incldence of E. suig and E. c¢oll wes
reported from pigs for the first time in Blhar,

138 faecol ssmples from deshi pilge end 55 samples from
yorkshire plgs were sporuleted at room temperature for

specific ldentiflocation. Five specles; Elmeria deblleckl,

£

E. scabra, E. perminuta, E. polite &nd E. gpinosa were
identified. The occurrence of Z, polita end E. spinose was
reported for the first time in Blhar. E. spinose was not found
in yorkshire plgs. E. deblleckl end E. perzinuts were comuon
in deshl plgs, whereas E. scabra and 5. perainute were comman
in yorkshire plgs. Hultiple lnfections were aleo found.
Experimentsl trypanosomiasis 1ln plglets caused by
Irypenosome evensl (Steel, 1885) wes studled. Five piglets

were used in this experiment and chservations were made on the

course of infectlion, parasiteemis, clinlcel symptoms and
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haematology. in &ddition, biologlcsl tests of latent surra
of plglets in amlce were aleo conducted. , : "

The trypenosomes appeared in the blood elreulation of

the infected piglets after a prepatent period of 4 - 5 days.

They remained im blood clrculation for 7 - 8 dsys. Then, they
disappesared from the clreculetion, After a latent period of
14 - 18 deys, they reeppesred in the blood circuletion end
renained for 8 days. Afterwards, they dlseppeared from ﬁbe

circulation and remained abment upto the last period of
sbservation, There was elight rise of tempersture &t the time
of first sppearence of the paresltes except pilglet no.4. No
other c¢linlcal siguns of dlsease were notlced in any plglets.
411 the plglets were found healthy. They were slasughtered
after a period of 3 months to 4} months, after infection.
During the latent period of infectlon, blood from &all

the plglets were collected and inoculated Into each mlce at

intervals of 15 days end 20 deys. The mlce dled with the

‘disesse after a perlod of 10 - 12 days. The lest mice in each

gase 4id not plek up the infection and survived. The death
of the mlde with the diseese showed that trypanocsomes were
present in the blood cireulaetion of the infected plglets 1in
the letent period. Thus, the posslbillty of plgs &s carrier
host of surra ls demonstrated.

The blood picture showed that there wés mno chenge in
total red cell count, haemoglobin percentage, packed cell
volume, mesn corpuscular haemoglobin, mean corpuscular

haemoglobln goncentration and erythroocyte sedimentation rate ||

in all the piglets. The total counts of white blood cells |
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showed rise in the beginning vith a gradual decresse and cane
to normal without any further changes. Neutrophilia was
observed witn corresponding moderate decresse of lymphocytes
in the prepatent end patent periosd of ell the piglets. The
percentage of néuterhlls gradually decreased with & corres-
ponding slight increase of lymphooytes in the latent perlod,
except plglet no.5, in which there wés nelther decrease of
neutrophlils nor increase of lymphocytes. The percentage of
eosinophlls was found to be sllightly increased in plglet nos,
2 and 4 only. Slight monocytosis was moticed in &ll the
plglets,

Ko groass pathologloal leslions were found in the lntermal
organs of the experimentel plglets, which were slaughtered

after the end »f the observations,
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