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INTRODUCTION



INTRODUCTION

A large number of pathogens infect man and anlmals;
directly or lndlrectly. resultlng in morbldity and morta—;
lity. Domestlcatlon of varlous spec1es of anlmals and ,
their close association has consmderably 1ncreased the “
rlsk of man contractwng diseases from these anlmals. Per1~
domestic and wild animals also contrlbute to such in:ectlons.
‘The diseases’ Whlch are thus shared by man and animals in
nature, collectxvely known as 'ZOOnoses ¢+ are recognlsed :
as public health problems in every country. In spiee of
‘the sczentlflc aavancement and better anlmal husbandry ﬁ
lpractlces. human health is inextricably related to the
health of asnimals and hence an anlmal nopulatlon free from.

dlseases is essentlal.

Larval infectiqns of Taeniid cestodes are important}
zoonoses of man, domestic and wild animals, having a cosmo=,
politan distribution. Among them, hydatidosis and cysti-
cercosis have attracted the attention of public health
authorities as diseases detrimental to human health and as
a serious threat to the meat trade and industry. The cystiE
phases of these cestodes, by their ability to localise and L
develop in different organs and tissues, necessitate massive
condemnation of visceral organs of food animals and thus

incur a considerable financial losss The absence of proper



chemotherapy for cystic infections, risk and expenses on
surgical interventlon have helghtened thelr global

impoxtance.

deatld dlsease. a cyclozoonotlc 1nfectlon of ‘

world~Wlde lmoortance ¢s malnly caused by EchanCOCCUS

grahulosus and E.multilocularls, although other speczes

.with sylvatic cycles exist in various parts of the world.
The former produce a;unilocular and latter an alveolar type-

Of. cysts EchanCOCCUS granulosus is malntalned by a varlety

:@f canine - ungulate cxcle 1nvolv1ng both domestlc and
sylvatic spec1es. Dogs. £oxes; Jackals, hyenas and coyotes
which .act as def1n1tive hosts serve as sources of 1nfecuion
to the human poptlatloq anq other anlmals. The wide range
of host spectrum in different geographic regions contribute
highly to the perpetuation and spread of the disease. There
are also reports that hydatid disease has appeared in many
countries previously frce of it, because of the importation
of animals (Matossian et al., 1977). Human infection is
principally found to occur in locallties where dogs harbour
the adult worms and the domest*c ruminants act as reservoirs
of laxval Stage. lThe cystic stage, found in different
organs, prodtce varyiné manifestatiohs and greatly affect
the productivity of’domestic animals. The hydatid cysts

are relativeiy siow.gfowing'and development of symptoms

take a longer period with the result that many of the human



cases go unnotlced. Barnett (1939) has noted that a hydatid

cyst is as old as the patient. Echlnococcus mu;tllocularis

is prin01pally malntalned by a fox = microtine rodent

cycle and have a restricted geographlcal distr1buc1on.

t Hydatld dlsease is widely prevalent in India as
reported by many investigators. The nelghbourlng states
of Anéhfavpradesh, Karnataka and Tamll Nadu are endemic |
areas of hydatldosis as evioenced by reporto (Reddy &t al.,
,1968 Hegde et als, 1974, Sreemathi et al., 1977). The
:act that ﬁhé'majcrity of animals slaughtered in different’
slaughter houses in Kerala come From these ne;ghbourlng |
states is 1mportant in this context. Schwabe (1968) con-
51dered the incidence of the dlsease in animals in any
one place as an 'index of environnental contamlnatlon'

The data on the prevalence of this disease in the state
of Kerala is scanty. Hence a detalled investlgatlon on
the incidence of hyaatidosis in the domestic animals slau-

ghtered in different slaughter houses of Kerala has been

taken up..

studies on the incidence alone does not depict a
true picture of the potentilal source of dissemination of
hydatiﬂ disease. The hydatid cyst may be sterile or fertile
and the rate of fertility varies in different specles of
animals and with their location in the host. Sterile cyst'.

has no importance in the dissemination of the disease and



it could be termmed as the 'dead end of the parasite'
A fertlle cyst w1th Tive protoscolices poses an 1nd1rect
threat to the human health. as it is essential for the
completion of the life cycle. It has also been established
that the antlgeniCLty of the cyst»fluid has a relatlon to
the fertllity of the cyst. Hence 1t was proposed to con-
duct a scudy on the fertllity or hydatid cysts encountered
in various species of anlmals examlned at slaughuer.
Hydatid cyst-fluid.is'known to contain a complex
mixture ofhsubspances'dekiéed'fremuphe hosp‘end‘bylthe
metabolism of thelpéresite. “Conseiﬁueﬁts like'nitrogen‘
and protein have a close relation to the anﬁigeﬁicity of
the cystic fluid ang those like,sodiumhaﬁd pofassium are
assoclated with respiratory metébolism‘ef the psfasite and
permeability of the cystlwall.' The permeability of ﬁhe
cyst wall is an important consiaeration for the growth of
the cyst, chemotherapy and immunity. A perusal of the
available'literatﬁre‘shows'that information on this aspect
is‘séanty and hence it was proposed to conduct a pfeliminaﬁy
study on some of £he constituents,'z;g; nitrogen, protein,

sodium and potassiume.

Immunodiagnosis of hydatid disease has been elabo-
rately studied in various parts of the world with diphasis
on human cases although several studies have been done in

animals. Kagan (1968) while reviewing the merits and
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reliability of various immunological tests haslstéﬁed
thgt agglutination test and intradermal test are the tests
'ofﬂchoice in man, and for animals their religbility needs
further evaluation due to the considerable variations
observed. - It is also reported that related cestode infe=-

ctions like cysticercosis dQue.to Taenia hydatigena,

I.saginata and T.ovis cross=~react and give false positive
results. An assessment on the reliabiliﬁy of indirect
haemagélutination test and Casonit's intradermal tést.was
made utilising the animals brought for slaughter in the

slaughter houses.

Cysticercosis is an eqﬁally important zoonotie

problem. It is caused by the larval stages of two closely

related tapewomms of man viz., Taenia solium and Taenia

saginata. Cysticercus gellulosae the larval stage of

Zaenia solium and Cysticercus bovis ﬂnd?of‘g.saginata
utilise pigs and cattle respectively as their~intermédiate
hosts. Intensification of animal production, development
of meat industries and low standards of sanitation and food
processing have contributed to the increased prevalence of
cysticercosis in many countries. With more than 85% of
the populatioﬁ consumning meat regularly or occassionally,
the chances of human éxposure is great in Kerala. Hence

@ study of the incidence of these infections in the animals

slaughtered in Kerala has also been undertaken.
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REVIEW OF LITERATURE

Incidence of Hydatidosis in Animals

~‘Echinbcoccosis/HYdatidbsis is founa in every
continent of the earth where man has domestlcated animal
(Kagan, 1976). The earliest record of hydatidOSlS in India
was made by BEdwards (1927) who reported an incidence of 70
to 80% in cattle at Indian Veterinary Research Institute.
Subsequently several reports of its incidence has been.
méde:from'different parts of India. - The incidenqe was
found to vary from 12 to 63% in cattlel(Sundééﬁ and
Natarajan, 1960; Endrajat, 1964; Krishnamurthy, 1968;
Reddy et al., 1968; Sadananda, 1969; Pal and Sinha, 1970;
iyer, 1972; Pythal, 1974; Hegde et al., 1974 and Matossian
gt al., 1977). In buffaloes, an incidence of 11 to 40% has
been recorded by Gill and Rao (1967); Rac (1968) ; Reddy
gt al. (1968); Sadananda (1969); Pal and Sinha (1970);

Iyer (1972); Pythal (1974) and Matossian et al. (1977).

The incidence of hydatidosis in sheep has been found
tb varf from 0.5 to 21.75% (Maplestone, 1933; Chuttani and
Chug, 1957; Sachdev and Talwac, 1960; Sharma and Chitkara,
1963; Reddy et al., 1968; Sadananda, 1969; Iyer, 1973;
Pythal, 1974 and Matossian et al., 1977).’ Among goats,

the disease was found to occur in 0.6 to 16.9% animals
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(Maplestone, 1933; Chuttani and Chug, 1957; Sachdev amdTalwdy
1960; Endrajat, 1964; Reddy &t al., 1968; singh and
Kuppuswamy, 1969; Pandey, 1971a; Iyer, 1972; Pythal, 1974

and Matossian et al., 1977).

The incidence was found to vary in animals from
place to place and even in the same place, similar diffe-
' rence has been recorded from time to time and species to

species (Iyer. 1972).

Cysticercosis .

Cysticercosis caused by Cysticercus bovis and

C.cellulosae is of great zoonotic importance and their

incidenece has been widely. reported..

' Thete are only very few records of the incidence of

CySticercus bovis in India. The earliest report of its.

incidence has been made by Moghe (1945) in Nagpurs Inci-
dence of the same has been subsequently reported by Mudaliar
"and Alwar (1947); Thapar (19563; Krishnan and Ranganathan
(1972); Nayak et als (1973); Pythal (1974) and Retnam (1977).
According to Krishnan and. Ranganathan (1972)'the incidence
of Cysticercus bovis in Indian cattle was one per cent in
some regilons of Tamil Nadu, 5.5% to 6.12% in Punjab and 4%
in Assam. Nayak et al. (1973) has recorded 2.5% incidence
in Madras and Pythal (1974) reported the highest incidence

0f 2428% in Kerala. Regarding the incidence of Cysticercus

cellvlosae in pigs, Bisht (1977) has reported 1.5% to 3%



incidence among pigs siaughfered at Central Dairy Famm,

Aligarh.

Incidence of Fertile Hydatid cysts in Infected Animals
A cyst with an active gexminal‘epitheliqm, brood

capsules and scolices is considéred to be fertile..
Fertility of hydatid cysts encountered in Indian

cattle was found to vary from 3 to 72% (Sundaram and

Natarajan, 1960; Reddy gt gl., 1968; Reddy et al., 1970;

Iyer, 1972; Rao and Mohiyuddin, 1974; Pythal, 1974 and

el al, . .
Hegdep 1974). ‘The lowest percentage was reported from .
Bangalore (Rao and Mohiyuddin, 1974) and highest from

Kerala (Pythal, 1974),

In buffaloes, the fertility of hydatid cysts was
found to vary»frem 12.97 ﬁo*88;8% (Sundaram and Natarejan,’
1960; Gill and Rao, 1967; Rao, 1968; Reddy et al., 1970;
Iyer, 1972; Rao and Mohiyuddin, 1974 and Pythal, 1974).
While Sundaram and Natarajan {1960) has found a low per-
centage of fertile cysts in Tamil Nadu, Rao (1968) has
recorded the highest percentage of fertility of hydatid |

cysts from Uttar Pradesh.

In sheep. the percentage of fertile cysts has been
reported to vary between 12,96 and 73.3 {Sundaram and
Natarajan, 1960; Reddy gg.g;.. 1968.& 1970; Iyer, 1972
. and Pythal, 1974). Highest incidence of fertile cysts has



been reported by Iyer (1972) whereas Sundaram and Natarajan
(1960) has reported the percentage of fertile cysts to be

lows’

The 5ccurrehce of fertile hydatid cysts iq goats
was found to vary from 40 to 75% (Reddy et al., 1968; Singh
~and Kuppuswamy, 1969; Reddy gt gle, 1970; Iyer 1972 and
Pythal 1974). T.hek maximum fertility wés‘reported by Singh

and Kuppuswamy (1969) and the minimum by Iyer (1972).

Organ~wise incidence of, fertile cysts,has'beén

- reported by Gill and Rao (1967); Reddy et al. (1968); Singh
and Kuppuswamy, (1969); Iyer (1972) and Pythal (1974). The
pexcentage of fertile.cysté in liver, as per the reports,

was found to vary f;om 50 tp 65.5 in cattle, 61,34 to 83.6 -
in buffaloes, 71.2 to 92.3 in sheep and 33 to 75 in goaté.

In lungs, the fertility was f9und to vary from 44.4 to 71.48%
in cattle,v42.4 to 90% in buffaloes, 50 to 69.15%'in shéep
and 50 to 73.18% in_goats.{ | |

Studies on some of the constituents of Hydatid cyst £luid

Whole hydstid cyst fluid has been‘recognised-as a
m&xture'of substances, some atﬁributed to the host and
“others to the parasite. Basic studies on the metabolism
Oof parasite involves analysis of the cystic fluid for its
biochemical constituents. Further, hydatid fluid, which

is extensively used as antigen for diagnostic procedures,
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requires analysis of the antigenic components to help in
standardizati&nlof the‘antigeng " Kagan and Agosin (1968)
emphasised the necessity of a reasonable knowledge of the
chemical structure of hydatid fluid for proper evaluation

of the antigen.

Garbone and Lorenzetti (1957) has reported a protein
conient.of 17.3 to 227 mg/100 ml in hydatid fluid recovered
from lungs and liver cvsts of ﬁan. whereés the protein con-
tént of the cystic fluid obtained from sheep'and éattle was
30.2 to 213 mg/100 ml and 23.7 to 166 mg/100 ml respectively.
Magath k1959) has reported.only 7+5 mg proﬁein/loo ml of
hydatid cyst-fluid collééted from man. Pandey (1971b) has
reported 56.25 to 73.75 mg protein/100 ml of hydatid f£luid
from goatse.

Studles conducted by Sita Devi et al. (1971) reveasled
a significantly higher concentration of protein in hydatid
£luid obtained from fertile cysts than that of sterile cysts
collected from cattle and sheep. According to them, the
protein content varies from 126.7 to 145.85 mg/100 ml in
hydatid fluid recovered from fertile cysts in cattle, sheep
and goat, and 19.4 to 87.6:mg/100 ml of sterile cyst~fluid
of the above species. According to Kagan (1977) the bioche~
mical constituents of the hydatid cyst £luid depend on their
location in the body and that cysts in the liver are richer

in protein than cysts in the lung.
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The nitrogen content in the hydatid cyst-fluld was
reported to vary between host species. While Goodchild
and Kagan (1961) obtained 7+ 34 and 29 mg nitrogen/100 ml
of cystic £luid recovered £rom cattle,-pi§ and man respe-
ctively, Kagan and Noxman (1963) found corresponding values
to be 3.2, 18 and 90 mg/100 ml. The nitrogen content of
hydatid cyst=fluid 0f sheep originAweslrepbrted to be _
116 mg/100 ml (Kagan and Norman, 1963)s Pandey (1971b) who
conducted biochemicel‘analysisvhas recorded 59.5 to 90 mg
of,pitrOgen/loo.ml of hydatid fluid from goats.

| Studies conducted by Schwabe (1959) revealed a mean
sodium content of 124.9 mE/litre in bovine hydatid f£1luid.
Rotunno et al. (1974) found that the sodium content of

hydatid cyst £luid of mouse origin to be 112 mE/litre,

Indirect Haemagglutination Test

Extensive work has been carried out on iﬁmunodiagno-
stic aspects of hydatid disease as evidenced by the reports.
The serology of hydatid disease can be traced back to the
use of complement fixation test by Ghedini (1906). The use
‘of tannlc acid to alter the surface potential of exythrocytes
to adsorb antigen‘was edvecatedlby Boyden (1951). The techni-
que of using tanned RﬁCs in haemagglutination‘was introduced

@8 a test for hydatid disease by Garabedian et al. (1957).
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The sensitivity of the indirect haemagglutination
test in man has been reported to be high (Sorice, 1966;
Zanussi et al., 1966:'Hu£chisan. 1968; Apt and Knierim,
1970; Williams gt gl., 1971; Garabedian, 1971 and Mahajan
et g&.; 1976),

A comparative study on the efficacy. of indirect .
héemagglutinatidn; complemént.fixation and intradermal tests
in diagnosis of hydatid disease in man by Arabatizis and
Papapanagoitou (1963).reveaied-high degfee of positive
correlation in the indirect haemagglutination test. They
found better results when iiver was involved compared to
the involvement of lung. -Similar observations on the com-
parative efficacy and high degree of positive correlation
has been recorded by many workers (Addis. and Mandras, 1953;
Sweatman et al., .1963; abou-~Daoud, 1965; Hutchison, 1968;
Kggan;~;968;‘0m Prakash and Vinayak, 1970; Mshajan et al.,
1973 & 1976; Todoroff and Yurukova, 1974; Moch gt al., 1974;
Varela-Diaz et al., 1975 and Schantz.gt al., 1977). A combi-
nation of intrademmal and indirect haemagglutination’ tests
was found to be a more reliable diagnostic tool as reported
by Mahajan et al. (1973); Séhantz et al. (1973) and

Spruance gt al. (1974).

The sensitivity of indirect haemagglutination test
in animal sera was not encouraging as incénsistent results
have been reported. Pinelli (1961) reported that the test

was not specific in the case of cattle and sheep. The



occurrence of falsé positi#e reactions in animal sera has
been reborted by Pauluzzi and Castagnari (1965); Iyer (1972)
and PythalA(léééi.' Inconclusive and negative results had -
been récordedlirrespective of whether the animals were
infected oy not in horse, pig and cattle (De Rosa et al.,
1971). C;bgs“feactions.with other cestode infections of |

Cysticercus tennuicollis and Coenurus cerebralis in sheep

yielded false positive results (Sweatman et al., 1963 and
\Kégan,'1968). Cross reactiviﬁy was observed in case of
Schistosomiasis (Botros et ale.. 1973). Rydzewski and Kagan

(1975) reported cross reactions of antigen of Taenia saginata

with hydatid antibody.. Kagan (1976) recorded cross reactions

of hydatid antigen with cysticercus antibody.

Different‘types‘of antigen‘have been used in the
indirect haemagglﬁtination test. Kagan and Norman (1963)
found that immunologic activity of hydatid £luid antigen
varied from lot te lot and they observed the ungultability
of bovine hydatid  fluigd as antigen in serologlcal testg.
Sorice et al. (1966) recorded high sensitivity of the test
by the use of glcbuiin fréction of hydatid fiuid as antigen.
Orihara (1967) found that heating destroyed the ‘protein
fraction of hydatid f£luid which acts as antigen in the
indirect haemagglutination test. Fischman ang Allen (1967)
found that polysaccharide fraction of hydatid fluid did not

react in indirect haemagglutination test.



' Ragan (1968) recommended the'use of whole hydatid .
£luid' from -sheep as antigen for indirect'haemaggiutination,
tést.: Hydétié‘£Iﬁid'antigen*waswfbunﬂ'to.be\superior to. .
scolex -antigen in-serological tests (Garabedian, 1971).

Varela*Diazmggﬂgig*(1974)udeﬁected the presence of specific

aﬁtiééns oanchin0céécus~granulosus in sheep hydatid cyst-
;fluidiby;ixmuno_electrpphpresisQ - The most reactive compo=
neﬁtfﬁhich-was-conSidered to be specific_fqﬁ hydatid antigen
as:revealedfby aifinity.chrométqgraphy,had,been'foupd'to be
" antigen 4;andw5npresentnindsh§ep hydstid fluid:(Roberto
péZZﬁolif?%§75). - The use of sheep hydatid fluiﬂias-antigen
for inéi%ectrhaemagglutination test. had been recommended by .

Bombardieri gt al. (1974) and Mahajan et al. (1976).

Ha:iri.QEJQQ; (1965).ﬁoundfthat.dilution of;anﬁigen
gévébetter‘sensitiviﬁy'iniindireCt‘haemagglutination test.
Kagan and Noxmaﬁ (1976) strongly recommended the use of
standardised antigens in serologic tests and determination
of optimumldilution byvbox.titration, Mahajan et al. (1976)
obtained higher sensitivity by the use of diluted and
standardised.gntigen,-»Kagan &1977) ad¥vised the use of
antigen with 125 to: 150 microgram N/ml and dilution of the

same’ for obtaining maximum sensitivity.
Casoni's Intradermal Test

-?hg‘;nyraﬁermalltest for the detection of hydatidosis

in man and animals introduced by Casoni (1911) had been used
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- as a diagnostic procedure and as an epldemiological tool.
‘The diagndstic feature of fheﬁﬁGSt is én u:tiqa;ia; wheal
and diffuse oedema at the site of injection of bgdatid ﬁluid
\(aﬁtigen).in»patienﬁs {Rackemann and Stones, 192?). Studies
" conducted by séVeralxwoxkgrs.on proven cases of bydaﬁi@osis
showed high degree of reliability of the test (Lass and
Nltzanl; 1954; Carta, 1956;.Kétsilambros,_;963; Qrabatzis and

Po. n/:,wnqam {5

"’.;;'E 1963; Pgnaltescu,,1964 Abou-Daoud, 1965 Mirdamadi

IR N

and Sadatzadeh, 1968; Inanco and Lupasco, 1968 Reddy et al.,
' 1908;.Patricza.Bradstregt,.1969; Baidallev. ;970;’ybtus
et al., 1973; Yarzabal et al., 1975; Ga;abedign‘and Arslanian.
1976 -and Mahajan, et al., 1976). But conflicting reports oﬁ
- the sensitivity of the test had been made as eviéencéd by
reports (Boko, 1958; Jolly, 1958; Garabedian gt al., 1959;
Abou~Dacud, 1965; Sorice, 1966; Cherubin, 1969;,'63':11,‘1‘972:
Iyer, 1972; Pythal, 1974 and Schantz et al., 1975). Hutchison
(1930) haa reported that é,positivelresponse in the test could
not be considered as a conclusive evidence of the presence of
the disease. Bulgakov (1958) has observed that, though
Casoni's rection ﬁas”speciﬁic for echinécoccosig; i€
negative; it did not exclude the presence of‘hydétid cysts.
Cross reactions were observed in patilents with carcinoma
(Arabatzis and Papapanagoitou, 1963 and Yatzabal gg_gi.,
1975). Similar cross reactions wekre reported in cases of

schistosomiasis {Cherubin, 1969). Mansour Kamal (1963)
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réborted cross reactivity in éases of tuberculosiss Apt
and Kneirim (1570) pointed out ‘that the sensitivity of
intradermal test varied with the localisation of cyst.
Gill (1972) observed cross reactions in bufféioes'harboﬁr-

ing infections of Fasciola gigaﬁtica. Gigantocotyvle

explanatum and Setaris digitata and recorded that the

intradermal test had no diagnostic value. Cross reactions

‘were also bbsefved in cases of'iﬁfectibn with gyméholepis
nana, Taeniasis and faécioiiasis (Schantz églgi.} 1975).

..Casoﬁi's test'ﬁas used as an epidémiological toél
'by Wsiféﬁg gﬁﬂ;?éok(1956)f:Casigy—§mith. (1959); Cameron
(1960); Schwabe (1968); Reddy et sl. (1968); Matus et al.
(1973) and Alencar et al. (1975). According to Kagan (1968)
casoni's iﬁtrédermal test has tremendous potential for;use '
both as a diégnostic and epidemiological tool? if standar-
dised éntiéens are used and standardised méﬁhods of perfor-
ming the test are adopted.

The antigen used iﬁ casoni's intradermal test is
usually hydatid cyst-flﬁid of human gr animal origin. The
antigenicity of hydatid fluid was correlated to the presence
of protoscolices by Fairley (1922)+ Carbone and Lorenzetti
(1957) attributed the variation.in antigenicity of hydatid
fluid to fertility of the cyst. Deproteinised hydatid fluid
was used as antigen by Boko . {(1958). Carta (1956) used

lyophillsed hydatid f£luid as antigen and obtained good results.



Jolly (1958) obtained 37.8% positive results by using human

hydatid fluidf Pauluzzi (1964)_showed that hydatid sand,
I'eystic.@embranes{ lamellar ang germinal membranes with or.
uithout scolices wete antigenically rich. Fischman (1965)
v~ound human hydatid fluld to be superior as antlgenlc source,

and that fertlllty of the cyst was related to. the antigenicity.
- Harlri et ale (1965) tested ‘several lots of hydatid £luid

ﬁrpm man, sheep( denkey,'sattle.,cauel and gerb;; and found
'sheep hydatid fluid as the.most suitable'éntigen since, highest
'.concentration of antigen was detected in the fertlle hydatid

cyst~flu1d optalned from the llvers of sheep.

. Casonl B antlgen. prepared by b0111ng hydatld fluid,
vwas reported to be hlghly sens;tive by Katsilambros (1965),
AOrlhara (1967) and Yerzabal et al. (1975). Piltration and
freezing was the technique adopted by Alencar et al. (1975)
for the preparation of antigen. CGarabedian end Arsianian .
(1976) reported that the antigen for casoni's intradermal
test should not be £iltered by seitz fther as it retalns
the reactive protelns. They suggested the sntlgen to be
kept in waterbath at 60 € for one hour on three consecutive

i

days. the sterlllty tested and then used.

According to Kagan {1968) the high degree of non=.
specific reactions in the_iﬁtxedermal test might bhe due to .

the use of non-standardised antigen and that the specificity

’
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of the “‘test increased as the concentration of antigen=-
nitrogen d_c:?‘creased. He recommended ﬁhe use of hydatid
£luid antigen standardised to contain 15 to 25 mic_z_'ograzﬁ
nitrogen/ml. This recommendation was endorsed by Mahajan
et al. (1976) and the World Health Organisation (Mann,
-1978) . )



MATERIAL AND METHODS



MATERIALS AND METHODS

Incidence of Hydatid cyét and gystiéercus bovis

The in01dence of hydatid ‘cyst and Cy ~stt:t.cercus bovis

' was studied in cattle. buffaloes, sheep and goats brought

for slaughter at the foliowing slaughter houses:

1) Municipal slaughter house, Trichuz.

2) Municipal slaughter house, Alleppey.

3) Municipal slaughter house, Palghat.

4) Municipal slaughter house, Pollachi,

5) Corpoxation slaughter house., Trivandrum.
6) Panchayat slaughter house, Munnar.

7) Licensed slaughter house at Kundaly Estate,
Munnar Panchayat.

8) Licenced slaughter house at Chenduvurral
-Estate, Munnar -Panchayat.
Incidence of Hydatid cht:
In cattle, buffaloes, sheep and goats, the following
organs Were carefully examined for the presence of hydatid -
cysts liver, lungs, heart, spleen and kldney. The right and

left lungs were seperately examined for the presence of cyst.

Incidence of Cysticercus bovis:

The incidence of stticercus bovis was studied by

thoroughly searching the heart,'tongUe, masseter musclés.
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diaphragm, shoulder, lumbar and gluteal muscles in cattle.

The muscles were incised and examined for the presence of

bladder worxms.

Fertility of Hydatid cysts

. Fertility of all the hydatid cysts encoﬁnte?ed was
checked by aSplratlng the cystic f£luid and/or openlng the

cyst wall and examlning for the presence of brood capsules

and protoscollces.

Studies on Total Nitrogen, Protein, Sodium and Potassium
content of Hydatid flUld

The hydatid fluid for the analysis was collected
aseptically from the cysts obtalned from the 1nfected animals

during post-mortem and Spec1flcally marked as to its ferti=

ity and 1ocation. In all cases, the cyst~fluid was used

for analysis on the same day or kept in sterile containers

at ¢°c for not more than 48 hours.
Estimation of Total Nitrogené

Estlmation of total nitrogen was done ‘using KJeldahl
meLhod {Oser, 1965).

Reagents:

1) Concentratea Sulphurlc acid.

2) Copper sulphate (AR}.
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3) Sodium sulphate (aAR).
 4) Sodium hydroxide solution 40%.
_?),N/;O sulphuric acid.

6) N/10 sodium hydroxide.

.7) Methyl red indicator.
' Procedures

t To - flve ml of hydatid IlUld taken in a Kjeldahl.
dlgestlon flask; added 15 ml of concentrated sulphurie ac1d,
0.2 gm c0pper sulphate and five gm of sodium sulphate. A
lfew glass beads were‘introduced to prevent spurtihg.. The '
solu ion was first heated on a low flame till the whole
:solution became' clear, : It was then removed from the flamei
aﬁd allowed to cool to room tempersture. ThevdigeSt was
then transferseélto:e 100 ml volumetric flask and'made up';
the voluﬁe teviOO-ﬁl with distiiled watef."

‘Ten ml bfyﬂ/io'sulﬁhuric.aCid to which was added a
few drops of methﬁl'fed indieater'Was taken in a small conical
'flask and placed under the dip tube of Kjeldahkl dlstlllatlon
apparatus. Ten ml of the reconstltuted dlgest was then
transferred to the dlstlllat¢on chamber and su£L1c1ent
quantlty (15 to 20 ml) of 40% sodlum hydroxvde solutlon was,
added. ‘The steam was allowed to pass through the mixture 1n
the distillatibn.chamber~for»five'mihutes. Before cutting .

0£f the steam supply, the flask contalnlng the sul phurlc
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acld was lowered and tip of the delivery tube was washed
with distilled water., The excess acid in the flask was
then titrated against N/10 sodium hydrdxiée solution. The
volume of Nkid sulphuric acid neutralised by ammonia was
then calculated. One ml of N/i0 sulphuric acid neutralised
during the distillation is equal to 1.4 mg of nitrogen and
total nitrogen content of the sample was calculated on the

basis of this.
Estimation of Total Protein

Estimation of total protein was done.using’Biﬁret
method (Gornall et al., 1949).

Reagentss

1) Standard solution (stock)

Bovine serum albumen (Sigma) 250 mg
Distilled water (glass distilled) 50 ml

2) Biuret reagent

Copper sulphate (AR) 1.5 g
Sodium potassium-tartrate (AR) 6.0 g
Sodium hydroxide 10% solution 300 ml
Distilled water (glass distilled)

to makeup 1000 ml

BProcedure:

The standard solution was prepared by mixing one ml

of the stock solution with four mi of biuret reagent and
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'fiVe.ml of éistilled water. The unknown solution was -
pfeparéd bjltreating #wo ml hydatid fluid with four ml of
biﬁret réégeﬁt and four ml of distilled waters .A blénk
was also;repared by mlxing four'nl of biuret reagent and
six ml of dlstllled water. Spectronic 20 (Bausch & Iomb).
was used fcr the calorlmetrlc studies. The eguipment was ..
set at 540 wavelength and the blank solution was used to
set aé Zerb absorbance. The absorbance of the standard
solution and the uﬁknownibmaﬁies (hydatid f£luid + biuret)
were then recorded.,. From the reaﬂihég obtained, the total

protein content of the samples was calculated as followsi:

Readlng 9f unknown .x Souncentration of standard
‘Reading of standard = volume of unknown taken

x 100

= mg protein/100 ml.’

Estimation of Sodium and ?otaésipm

Sodiun and potassium content of hydatid fluid was

estimated by Flame photometry KVogel¢ 1961).

Reagents:

1) Stock solﬁtidn of sodium and potassium stendard
(2 mg Na and 1 mg X/ml)

Sodium chloride (aR) 5,0340 gm
Potassium chloride (AR) ~ 1.9092 gm

Double dlstllled water to makcup 1000 ml
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2) Working standards
Sodium - dilutions to give 2 to 20 ppm

potassium =~ dilutions to give 1 to 15 ppm

Procedure:

0.2 ml of hydatid £luid was diluted to 25 ml forx
estimation of sodium and 0.5 ml of hydatid £luid diluted

to 25 ml for the estimation of potassium of each samples.

Systronic type 121 Mark II Flame'Photometer was used
for the estimation. The indane gas supply was turned on,
the flame ignited and the air let in. An air pressure of
0.5 *I!::g/cm2 and 0.6 Kg/cm2 was employed for sodium and
potassium estimation respectively. The gas pressure.was
adjusted while keeping distilled water at the spray intake
to give a colour-free flame. A calibration curve was pre-
pared for sodium and potassium separafely,using the working
standards. The samples were also measured in the flame
ﬁhotometer as in ﬁhe case of standards. With the help of
calibrétion curve constrﬁcted for sodium and potassium, the
concentration of the elementé'in £he samples were interpreted

independently.

Indirect Haemagglutination Test

The indirect haemagglutiﬁation test was done following
the procedure of Garabedian et al. (1957) with suitable

modifications.
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Reagents:

1)
2)
3)

Sheep erythrocytes
Tannic acid solutions (Merck) - 1:20,000
Aﬁtigen

Fertile hydatid fluid obtained from the liver

. cysts of sheep was ‘tested at 0, 1:25, 1:50 and 1:100

dilutions in buffered saline, pH 6.4, to determine
the optimum concentration of antigen for the test.

The lowest concentration giving the highest titre

. with immune serum was found to be 1:25. Hence

antigen dilution of 1:25 was used in the test.

Pnosphate Buffered Saline (PBS)

a) Stock solutions

i) Disodium hydrogen phosphate 0.15 M Na
solution

HPO

2 4

Disodium hydrogen phosphate (AR) = 21.3 gm
Distilled water to make - - 1000 ml

ii) Potassium dihydrogen phosphate 0.15 M KH2P04
solution ,
Potassium dihydrogen phosphate (AR) - 20.4 gnm

Distilled water to make - 1000 ml

iii) Sodium chloride 0.15 M NaCl solution
Sodium chloride (aR) ~ 8.8 gm
Distilled water to make -~ 1000 ml
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~

b) Phosphate Buffered Saline pH 7.2

Stock soclution i - 76+0 ml
o oom i - 24,0 ml
" o iii - 100.0 ml

c) Phosphate Buffered Saline pH 644

Stock solution i - 32.3 ml
" n < ii - 67«7 ml

u " iii -~ 100.0 mi

5) Nommal Rabbit Serum as one per cent in phosphate
buffered saline pH 7.2

6). Sodium Citrate solution 3.3%

Sodium citrate ' - 3.8 gm
Distilled water to make - 100 ml
Procedure:

Five ml of sheep blood was collected f£rom healthy
sheep in sterile tube containing six ml sodium citrate
solution (3.8%). The blood was centrifuged at 2,000 rpm
for 10 minutes, the supernatant plasma,and WBC layer were
removed using é pipette. The eryvthrocytes were theﬁ washed.
‘three times in PBS pH 7.2 by centrifuging at 1,700 r.p.m.
for five minutes every time. The packed cells were adjusted

to @ 2.5% suspension in PBS pH 7.2.

Tanning of the suspended cells was done by.adding
an equal volume of 1:20,000 tannic acid solution and incu-

bating the-mixture in a waterbath at 37°C for 15 minutes.
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The tanned cells were removed from the waterbath
and centrifuged fo?'five‘minutes at_l.?QQi;.p.m. After
decanting the supernatant, the cells were washed once with

PBS pH 7+2 and resuspended to a 2.5% suepension in PBS pH 6.4

An equal volume of 1325 dilution of antigen in PBS
PH 6.4 was added to the tanned cell suspension and the mixture
was 1ncubated 1n a waterbath at 37° Cc for 15 minutes for sen~

smtlzing the tanned cells. .

..The antigen treated. cells were removed from the water—~
bth and centrifuged for five minutes at 1,700 Tr.p.m. The
packed cells were washed tirice with one per cént normal

rabbilt serum in PBS pH 7.2.

After a fiﬁal back'by centrifugation at 1,700 r.p.m.
for 10 minutes, the sensitised cells were reconstituted to
e 1.5% suepension in one per cent normal rabbit serum diluted
in PBS pH 7.2. |

The susPected sera were inactivated by incubating in
a waterbath at 56°C for 30 minutes before utilising them
 for conducting the test. Serial dilutions ranging from 1:5
to 1:1,280 were made in agglutination trays, each well hold-
ing 0.5 ml of the diluted serum. One per cent normal rabbit

serum in PBS pH 7.2 was used as .diluent.

To each of the wells containing the sera, 0.05 ml of

the sensitised cell suspension was added, the agglutination
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trays Were gently shaxen and then allowed to settle for
;wo pours at room tempereture. Flnally the trays were kept
overnight iolthe refsigeratora | o -

The readings were taken after 12 hours. Haemagglu-
ktlnation in the wells were recorded notlng the formation of
mat or carpet of cells coverlng the bottom of the well. The
maxvmum dllutlon at whlch haemegglutlnatlon was observed

was; recorded 1n all sera samples.

The diluent' tanned cells, sensitlsed cells and

negative sera were used as controls.

Casoni's Ihﬁ;edermal'Test
. A
Antigent ’
1) Whole Hydatid cyst f£luid (HCF)

Cystlc Eluld from fertile hydath cysts collected
eseptically from infected'sheep livers was pooled, ’
fllfefed to remove hydatid sand and other sediments
and stored in deep fieezer at «10°C until use. The
nitrogen content of the cystic fluid was estimated

by Xjeldahl method {Oser, 1965).
2) Standardised Antigen (SA)
. The antigen was prepared by diluting HCF with

normal saline to contain 25 microgram hitrogeén/ml -

(kagan et al., 1966).
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Procedure:

The intradermal test was done on cattle brought
for slaughﬁer by injecting 0.2 ml of the whole hydatid
fluid antigen on the right caudal fold and same guantity
of standardised antigen on the left side. The thickness
of the caudal folds was noted before the inoculation of
' tﬁe antigen by the use of a vernier calipers. The thick-
ness was again noted 30 minutes post-inoculation. An
increaée in thickness of seven mm and above was considered
as positive. The animals were examined at post-mortem for

the presence or absence of hydatid cystse



RESULTS



RESULTS

Incidence of Hydatidosis"

A total number of 2,602 anlmals (761 cattle, 91
buffaioes, 705 sheep and 1, 045 goats) was examlned for the
presence ef hydatid cysts. The 1ncidence in these animals
1sthOWn in Label 1. "The overell 1nc1dence of hydatidosis
wes :ound to be 12 64A Among the different species, cattle
was found to be 1nfected most frequently (35 47%) and was
closely 1011owed by buffaloes (32 96A)'. In sheep and goats

the 1nc1dence was comparatlvely lower (2.55 and 1.05% res-

pectlve y).

Data regarding the involvement of various organs
with hydatid cyst are given in TablefII and III. Iungs,
liver, spleen and heart were found to be affected; the
involvement of spleen and heart being noticed only in cattle.
Hydatid cysts ﬁere found in one or more organs in the same
animal. In all animals, the lung and li&er-were the most
frequently affected organsg"In cattle, buffaloes and goats,
the involvement of lungs alone was higher (48,89, 66.66 and
63.64% respectively) than liver alone (23.33, 16.66 and
36.36%'respectively) whereas in sheep, the liver alone was
involved in 55.55% and lung alose ip 38.88% cases, FOnly in
two out of 270 positive cases (cattle) the spleen was found

to be exclusively affected (0.74%).
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In cattle, the involvement of more than one orgen-
in an animal was noticed in 73 out of 270 positive cases
(27.03%); the- lung, liver and spleen in one, lungs and
spleen in three; lungs, liver and heart in three and lungs
and liver in 66 animals. In bu:raloes and sheep, the lungs
and liver were’ simultaneously aifected in five out of 30
(16.66%) and one out of 18 (5.55%) cases respecu-vely.
Among 11 goats found posmtive, none was zound harbourlng
'cysts in more than ohne organ. In cattle. buffaloes and
goats, the cysts were more Often‘seen'in lungs (75.92,
83+33. and 63.64% respectively) “than liver (49.25, 50.00
" and 36.36% respectively) when the total involvement of any
organ was taken into account. The frequencf of infection
was found to be higher in the right lung of cattle, buffa~
loes and sheep (62.10, 58.80 and 58.34% tespectively) and

in goats both the lungs were equally affected.

Incidence of Cysticercus bovis

Qut of 761 cattle examined for the presence. of
bladder woms, 6 were found (0.74%) affected.
Fertility rate of Hydatid CYSt )

The percentage of fertLTe cysts found in various

organs of dlf‘erent species ox animals examlned is furnl hed

in Teble IV. In all the sPec1es of anlmals. the liver cysts
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were found to be more fertile than the lung cysts. the
percentage oF fertlllty being 72. 59 in cattle, 72 72 in
bufraloes, 100 in sheep and 75 in goats.l The :ertiTity
of hydat1d cysts in the lungs of sheep'was hlgher (88 88%)
than in other anlmals. All the cysts recovered from the
heart of cattle were round rertlle whereas only 75% of the
cysts found in soleen were fertile.. The overall percentage

of fertile cysts in cattle, buffaloes. sheep end goats were

68 89. 69 56, 93 33 and 72 72 respectlvely.

Analysis of some of the constituents of Hydatid cyst f£luid

Thefresult_oﬁ the estimetion.done‘oh sterile and
fertile'hydetid cystffluid from liver and lungs of infected‘
enimals_for_nitrogen. protein, sodium and potassium are
tabulated (Table V). ' The nitrogen content of the fluid
recovered £rom sterile and fertile hydatid cysts of liver
- was found to be 61+9 mg and 57.74 mg per 100 ml respectively.
The corresponding values for cystic £luid obtained from
lungs were 49,78 and 61.37 mg/lOO ml respectively.' The
protein content was found to be higher in fertile cysts
than in the sterile cysts of both liver and lungs. The
mean protein content of oystic fluid from fertile liver
cysts was 161.38 mo/loo ml and that of lungs 88.85‘mg/100-ml.
The sodium and potassium conteht of the cystic fluid was

found higher in sterile cysts than fertile cysts of both
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liver and lungss The fluid from sterile cysts of.liver
had an average of 1,589 ppm of sodium and 312 ppm of pota=-
ssium whereas the sterile lung cysts had an average sodium

and potassium content of 1,632 ppm and 304 ppm‘raspectivelyé

Indiiect Haemagglutination Test

'Lhe results of the indlroct haenagglutlnatlon test
conducted on sera smnples from 102 positlva anlmals ‘are
shown in Table VI. Thlrtyeight sera samples gave a titre
of 1340 or below (37 25%) and 1n 6A samples the titre was
1180 ox above {62. 75A). The hlghest titre obtalned as 1:640
rxrom two sera samples (1 96%). Out of 37 sera collected
A':rom cat le harbouring lung cysts alone, 22 samples (59.45%)
gave a bitre of L3 40 or below. On}y five samples from this

group gave a titre of 1:160.

Among 32 sera aamples collected from cattle harbour-
ing liver'cyats alone, nine sera (28.12%) gave low titres

6£ 1340 or below and 23 sera samples (71.88%) gave 1:80 or
above. 'The maximum titre of 1:320 was obtained f£rom two
samples (6.25%) from amohg this group. Out of 33 sera
samﬁlas tested from animals harbouring cysts in more than
one organ (mainly liver and lung) only seven (21.21%) showed
low titres of 1:;40 or below. and 26 - (78.99%) sambles 1380 or
above. The highest titre of 13640 recorded in the test was"

obtained from two samples (6.60%) collected from cattle



harbouring cysts in the liver, lung and heart. Twentyfour
sera samples collected from uninfected animals gave a titre
of 1340 or below. |

The result of.the ?roteih contentvof>23 hydatid=-cyst
fluid aaa éné indifeot haemaoglutinaﬁion titre obtained from '
23 sera,samples collecteo slmqltaneously from the same infe-
cted asimals are shown in Table VII. Fifteen cysth £luid
samples were found to contavn 100 mg protein/lOO ml or above
(Group A) and elght samples 83 mg proue n/lQO ml ox below
(Group B). In Group A, 12 sera samples (éO%l'gave a‘titre
of 1:80 or above and only three sera samples (20%) showed
titre of 1 40, In Gxoup B, only one (12. 5%) of the corres=
ponding sera sample showed a titre of 1: 80 and the rest

seven sera samples (87-5%) showed,a tltre of 1:40 or below.

The hydatid oysts-secoyered'from 92 cattle were
examined for their fertility and the sera obtained from
these were tested by 1ndlrect haemagglutinasion. The
agglutlnation titre in relation to the fertility status is
tabulated (Table VIII). Among 56 cattle which harboured
fertile cysts, sera samples of 14 of them (25%) gave a titre
Of 1:40 or'below and 42 (75%) gave tltres 1:80 or'above.

Out of 36 sera samples from cattle which harboured sterile
cysts, 17 samples (47 .22%) gave a titre of 1340 ox below and

only 19 samples (52.78%) gave titres 1380 or above
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Césoni's!Intradermal Test -

The results of the Casoni's test are shown in Lable X.

Nlnetythree cattle were tested using both whole hydatid cyst-~
fluid and standardised antigen. -Fiftyseven cattle were-
: §ubséquently found to harbour hydatid cyst at post-mortem.
Fiftysix out of 57 pdsitiVG'Cases'gaVefpositive%reéctions
':(98§24%) to both"antigens,*'One animal which was:affected
aid not reaét”to the test with eithér‘antigen.

Out of a6 cattle found negatlve at post-mornem,'
ﬁosztive reactlons to the test was noticed in 4 cattle
‘(11 11%) by'whole hvdatld cyst-fluid antlgen whereas in
vjthe test uSLng standardlsed antlgen, ‘false p051t1ve reac-

tion was notlced only 1n two cases (5 SA)



Table I. Iﬁcidpnce of hydatidosis in different specles of animals

'slaughtered in Kerala
- . Number of ' Animals infected
Specles . animals i T e e e e e e
_ : ' . ekamined Number = . Percentage
- cattle 761 270 0 35047 4w
Buffaloes 91 30 ' 32.96 W%
Sheep | 705 18 52.55
Goat | 1,045 11 1.05
Total 2:602 320 12.64

** Significant at 1%

goats.

level compared to incidence in'sheep and



‘Table II. Organ-wise incidence of hydatid cyst in different species of animals

T e G ey > —_.._-.———_-.—-.-uu;—_—-om—----.__...._——-_-.._—-———..—-—a.—'———-—_—- Sy e oy S e C5 A 2 T U T B e 0 gt S0

e , Soleen More than Total invol- Total invol-
i lung aloie Liver alone - a?one ' one organ vement of vement of
Total " invoived = lungs liver .

Species aumber ToTTTToTe —— st i e , e -

: Ho Perce- Perce- . - Perce- ' Perce- 1o, Perce- Yo Perce-
* ntage * ntage: “% - ntage T°° ntage "* ntage ° ntage
Cattle 270 132 48.89*% 63 23.33 2 0.74 73 ‘27.03 205 75.92 133 49.25
Buffalo 30 20 66.66% 5 ' 16.66 5 16.66 25 83.33 15 50.00
Sheep 18 7 38.88 i0 55.55 1 5,55 8 44.44 11 6l.11
Goat ‘ 11 7 63464 4 36«36 7 63.64 . 4 36.36

S, G T g VI M e . T o S e Sy e

m S s ey a0 anse — wm ek -sem o=

* Significant at 5% level compared to involvement of liver



‘Table IIT.

Showing distribution of hydatid cyst in right and left lung

D S S8 v S G G S g T I CA G L S e S sy S ——

. Species Z;gilégzz?sidOf __“_nffggi;iggg;“__“______Eeft'lu?g__
T ‘.“Ngmber ?gr¢entage - Number Percentage

Cattle 275 173 62.10%% | 102 37,90

Buffaio 34 20 53.80 14 41.20

Sheep 12 7 58.34 5 41.66

Goat 10 5 50.00 5 50.00

** Significant at 1% level than left lung.



Table 1V. Fertility rate of hydatigd CyYsts in various o
of animals

rgans and different species

S i ot ey Gt s

Location __ Cattle s ) Butffalo Sheep _ Goat
of the o . , o
: Total Fer- Perce- —_— ¥Yer- Perce- Fer- Perce- . Fer-~ Perce=
cyst tile ntage Total tile ntage Total tile ntage ota tile ntage
Liver 135 28 72.59 i1 8 72,72 .. 12 X2, 100 - - 4 3 75400
Lungs 275 183 56.54 35 24 68.57 18 16 88.38 7 5 71.42
Heart - .4 4 100
Spleen 4 3 75.00
28 93.33 11 8 7272

Total = 418 283 68.89 46 32 69.56 13




Table V. Comparision of some of the constitu

fertile hydatid cyst £

ents of sterile and
uid from lungs and liver of cattie

' ometatu tm«""'ZZJ;Z:;-ZEEIZ;"“7:5%5;23%5;;5 le -:*'ng:;;;}fi e | Lun;:;.;rtili__-:
o ' o Rang;fw~ M;an T Eagggu Mean Ran;e‘-m Mean Range - Mean
Nitrogen A7 C=T77 4 61.9 47 67 2.7 57274 19.6-67.2 49.73 33.6-95.2 61.37
Protein 55.5-150.,0" 95.32 60.6-416.6 161,38% 33.3=111e1 61,76 50.0~133.3 88.85%
‘Sodium 1525-1700 1589% 1525~1537 1552 1500-1813' 1639 1475-1613 1537
‘Potassium 260-390 312%

304%
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270~295 277 250~360

Nitrogen and protein expressed as mg/100 ml
Sodlum and potassium expresged

}

S5 parts/million
* Significant at 5% level

240-315 265




Table VI. Indirect haemagglutination titre of 102 sera samples obtained

from infected cattle

A R T S e 00 o 0 S 2 s G 0 £ 4 s S e - e v T 8 . 0 o ) O 8 0 i K . B 0 gt 9 o a1

Organ affected upto 20 .40 . 80 .. 160 320 640 Total
lung - 8 14 10° 5 - - 37
Liver ‘ 4 5 , 9 i2 2 - 32
Lung & liver 2 5 7 10 7 2 33
Total - 14 24 26 27 °o - 2 102

Titers 1:80 or above considered as pusitive.




Table VII. sShowing the relation of protein:content of
cystic £luid and indirect haemagglutination

titre
Serial -Pfotein content of'hydaé | Haemaggl;;i;ation
number tid fiuid'in mg/100 ml titre
1 16 1510
2 33 1:20
3 50 1:20
4 50 1:20
-5 6 1340
6 66 1240
7 66 1540
8 83 1:160
9 100 1:40
10 100 1540
i1 100 1:40
12 100 1:320
13 100 1:80
14 116 1:80
15 116 1380
16 133 1:80
17 133 1:160
i8 150 1:80
i3 183 . 1:80
20 183 1:160
21 183 1:160
22 200 1:640
23 416 1:160




Table VIII. Fertility of the

cyst in relation to indirect haemagglutination

titre
Pertility Tliters :
status upto 20 40 80... .. 160 | 320 640 . Toﬁal
Fertile 7 7 16 18 € 2 56
Sterile 6 11 8 © 2 - 36
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Table IX. Showing the result of Casoni's test in cattle using whole hydatid
fluid and standardised antigens

Reaction of the test in 57 | Reaction of the test in 36
Total number cattle found positive at ‘ cattle found negative at
Antigen of animsles pogt=noxrtem S post-mortem
tested ——— - —— o o e e 3 5 e -
Pogitive Negative | Pogitive Negative
Whole . : '
hydatid 93 56 1 4 32
£luig 4
Standardised o ; -
antigen 23 56 L 2 34

- — ey Satee O 52 O e uUmies oue - - e -y s o - oy e




DISCUSSION



~ DISCUSS ION

Iricidence of Hydatidosis
"'The';ﬁcidénce of hydatidosis in animals has been
' Studied'by many workerse. The present investigation has
‘révealed a' significantly higher incidence of hydatidosis
in large animals’ (cattle and buffaloes) than in small animals

"' ‘(sheep and goats). Similar higher incidence in large animals

' compared to smaller animals has been reported by Endrajat

-+ (1964); Reddy et-al. (1968); Sadananda (1969); Iyer (1972)
" and Pythal (1974).  Higher rate of incidence in large animals
" could be attributed to the chance of acquiring. infection
‘thrbugh the larger gquantum of food consumed by them and

the longer span 0f life.

Among cattle and buffaloes, hydatid infection is

" found more freqﬁentiy in the former. This observation is

in agréement with that of Supdaram and Natarajan (1960);
Rédd‘y et al. (1968); Iyer (1972) in Kerala and Pythal (1974).
But Maqsodd (1946)”in Lahore ‘and Iyer (1972) from Calcutta
have reported higher frequency of occurrence of. hydatidosis
among buffaloes. The difference in the incidence among

' cattle and buffaloes was, however; not found to be significant.

The previoué reports from Kerala show a lower rate

‘of incidence in cattle (22.9% by Iyer, 1972 and 31.43% by



- Pythal,  1974) than the present observation (35:47%).  There
< appears to be & steady-ihcrease'in the frequency of hyda=-
'tidosis,amoﬁg the.animais.slaughteredain Kerala. - Since
majorityfofuthgselanimals are’broﬁght‘for slaughter f£rom
adjoiniﬁg.States.jthg above findings are to be viewed as
an increase in the environmental contamination in those

- @reas., The possibility qflgp increased source of infection
to ﬁﬁe deﬁ#ni;;ve.hogt§tand,the;eby,tqlmén,and domestic

animals in Kerala is to be reckoned with.

~The incidence of hydatidosis in buffaloes is found
- to be 32.96%. Similar reports have been made by Gill and
'Rao (1967); Rao (1968) and Psl and Sinha (1970)i  Compared
.to the previous reports from Kersla by Iyer (1972) and

- Pythal (1974), the present incidence is found to be higher.

| Thelincidence‘ih Sheep‘and'goafs!is cbmparatively low

and is in agreament with reporﬁs‘ffcm other parts of the
" country (Maplesﬁéne,J1933£ chuttani and Chug, 1957; Sachdev

'and Talwar, 1960} Chitkara, 1957; Endrajat, 1964; Sadanénda.
1969 and Iyer, 1972). Higher rates of incidence have.
beén”feporteé by a feW‘Workers'(Reddy"et‘al.; 1968; Iyer,
1972 in- Calcutta and Pythal, 1974). Most of the goats
slaughtered are of local origin. The slight increase in
- the incidence noted in the present study (1.05%) compared

‘to the observation made by Iyer / (1972), (0.69%)_/ may be
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considered as an index of increased environmental contami=-
natiop.

Organ~-wise. involvement, shows £hat,:inYCattle, buffa-
loes and goats, the lung and liver are most commonly affected
with hydatids and between these two organs, lung is more
often involved. This finding is in agreement with the
repé:ts.of<Chuttani and Chug (1957); Sundaram and Natarajan
(1960); sharma and Chitkara (1963); Gill and Rao (1967);

Rao (1968); Reddy gt al. .(1970); pandy (1971a) and Hegde

et al. (1974).  El-kordy (1946) and Pythal (1974) observed
that hydatid cysts occurred more frequmntlj in llver than
lungs oF sheep, catnle and buffaloes...Tn the case of sheep,
the lxver apoears to be more frequent‘y involved than lung
and in this respect, the present observatlon 1s in accordance
with that of the latter authors. Gillvand Rao (1967) have
stéted that the focus of inféction is largely depeﬁdent on |

the host.

The hlgh 1nc1cence of hydatld cysts in the lungs of
cattle and bufialoeb suggest uhat lung is a major Dred11e-
‘ ctlon 51te. The lung is found to be more frequently 1nvolved
even When the total lnvolvement of all organs is then lnto-
‘account. Reddv et al. (1970) haVe uuggested that inhalatlon
may be another mode of transmi°31on of the 1nrect10n to the

animals. The present investigation shows a higher frequency
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of occurrence of hydatid cysts in the right lung than
thelleft in the Ease of cattle, buffaloes and sheep. In
cattle, the frequency was found to be statistically signi-
ficants This finding is in agreement with the observatibns‘
Oof Yamashita et gl. (1957); Gill and Rao (1967) and Pandey
(1971a). contrary to this, Rao and Mohiyuddin (1974) found
the left lung more frequently affected. The higher frequency
of occurrence of hydatid cyst in the right lung may be due to,
the supply of grester volume of blood through a wider and
longer right pulinonary artery and a larger area of rlght

lung than the left (Getty, 1976).

Between s?leen and heartl the fo?mer appears to be
more frequently involveda This is in agreemeng with the
findings of Gill and Rao (1967) ; Reddy et al. (1970) and
Pythal (1974). |

Incidence of Cysticercus bovis

t

The present investigation shows an incidence of
0.74% among cattle slaughtered.in Kerala. Aan investigation
madé by Pythal (1974) showed -an incidence OFf 2. 28». Krishnan
and Ranganathan (1972) has recorded only one per cent inci-
dence in the neighbouring State of Tamil Nadu while Nayak .
et al. (1973) has observed 2.5% of its incidence in the same

region. The incidence of Cysticercus bovis is thus found

to vary from place to place and from time to time. This
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may be due to factors connected with extent of human
infection, the mode of sewage disposal, the environemental
'sanitation and the grazing facilitles for cattle in the

area,

Fertility xate of Hydaiid‘¢y§t

'Fertlle cysts are found most frequently in sheep,
iollowed by goats, buffaloes and cattle in that order. This
is in agreement with the findings of Reddy et al. (1968 &
'1970) and Iyer (1972). It has been reported that hydatid
cysts in cattle are generally sterile (Sundaram and Natarajan,
1A960;' Gemmell, 1960; Anantharaman, 1966; Kagan, 1968; Hegde
et al., 1974 and Rao and Mohiyuddin, 1974). Higher rates
of fertility in cysts of cattle have been recorded by other
investigators (Gill and Rao, 1967; Reddy et al., 1968 & 1970;
Iyer, 1972; Pythal, 1974 and Matossxaﬂfﬁ?977). The present
finding is in agreement with those of the latter investie=
gators. Gill and Rao (1969) were of openion that fertility

is related to the host-parasite interaction.

In all cases, liver cysts are found to be more
fertlle than lung cysts though the dilference is noc stati-
stically significant. Similar f£indings have been reported
by Reddy et al. (1968 ' 1970) in cattle, buffaloes and goats;
Singh and Kuppuswamy (1969) and Iyer (1972) in cattle,
buffaloes and goats. Higher incidence of fertile cysts in

the lung has been reported by Réddy et al. (1970) in sheep;
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Pandey (1971a) in goats; Iyer (1972) in sheep and Pythal
(1974) in cattle, buffaloes and goats.

Analysis of some of the constituents of Hydatid f£luid

" The mean'totallnitrogen content of the hydatid
cyst=£luid -does not show‘any‘significant diffefence either
between the affected organs studied or fe;ti;ity statué.
Goodchild and Kagan (1961) .and Kagan and Norman (1963) have
reported a low nitrogen .content in bovine éfsﬁic‘fluid
(3.2 to 7 mg/100 ml). The present, study revealed a higher.
nitrogen content (57.63 mg/100 ml) in the cystic fluid; o

‘This may be due to the higher fertility;Qf the'hydétid
1¢ysts encountered in Indian cattle. Pandey (1971b) has
>?eported a nitrogen -content of 59 to 90 mg/100 mi.df c§stic

£Xuid recovered from goats.

The protein content of the cystic £luid shows a.
sigﬁificantly higher value in'the fertile cysts than sterile
ones. The protein content is found to vary between the

"""" cystic fluids of lung and liver. The higher protein content

" of fertile éﬁst-fluid from liver was found to be-Statisti-
‘cally significant. Carbone and: Lorenzetti (1957) have |
reported the protein content in hydatid cyst-£luid to‘vary
from 2347 to 166 mg in .cattle, 30,2 to ‘213 mg in sheep and
17.3 to 227 mg/100 ml in man..  In. goats, the protein content

of cystic £luid ranges from 56,25 to 73;75‘mg/100 ml



according to Pandey (1971b). The present observation of

a significantly higher protein content in the fertile
cystic fluid is in agreement with the flndlngs of Sita

. Devi et al. (1971), though the values are found to be
different.' The maximum protein content is found to be in
the fertile liverthst,,.ghis_diﬁfe:ence;ip.the protein
content of fertile cystic. fluid frqm.liverﬁapq.lgnés”is
.no#,séen repo;tgd:bY:Sita;Devi.gg_gig (1971), According
to Kagan Cl977}._fertile,hydatid’cysts in tné iiﬁer has

a higher protein content and the preseﬂt flndlng is in
”agreement With that. The hlgher concentratlon of proteln ,
W,Ln fertile cystic £luid may be due to absorption of protein

molecules by the active larva (Hustead and Wllllam. 1977).

The present -study indicate that, though the total
nitrogen content may be the same; the distinguishing dif-
ferenée between sterile and fertile hydatid cyst—fluid is
in their protein-nitrogen content. The absence of signi—
ficant difference in the total nitrogen content of sterile
and fertile cystufluid may be attributed to the concentra=-
_tion‘of|non~pr6tein nitrogen. Schwabe (1959) has,feported
that urea permeates through the laminated membrane of the
cyst readily and higher concentration of urea cause with-
drawal of the gemrminal membrane resulting in diffe;ential
pexmeablllty. In a sterile cyst, differeﬁt4a7 permeability

for urea may not- be effected through the gernlnal membrane.



‘The mean deium content of hydatid cyst-fluid has

been reported to be 171 mB/litre by Mazzocco (1923), 114
mn/lltre (Schwabe, 1959) and 112 mE/litr@ (Rotunno’ st al.,

1974).‘ The presen£ study indlcate a mean sodlum content:
ldf 1;576 Ppm (68w5 mE/litre) in-bovine hydatid cyst=fluid.

- The sodium. content in-the‘cystic,fluid is found ko be o
'signlflcantly hlgher 1n sterlle cysts whlle no appreciable

dlf;elence is notlced in. relation to the organ 1nvolved.

| Reporta do not show any observatvon in thws regard.

/s

| The potassium content'of hydatid’éYSt-fluia°of‘bovine

orlgln 'is found to ke 298 ppw (7.6 mEAlitre).. This observa~
tion is in agruement with the renort of Mazzocco (1923)
Similar to sodium concenuratlon, pota551um content is also
“found to be slgnlficantly hlgher ln,sterlle qysts, though
" there is no difference in relation to the organ involived.
‘Schwabe (1959) found that the laminated membrane of hydatid

cyst is readily pexmeable to pota581um also and may cause
withdrawal of germinal membrane from laninated membrabe.
Thus various biochemical’eonsﬁitueﬁts of the cystic f£luid
" may be éssociéted with the permeability of cyst wall ag .
suggested by Codounis and Polydorides. (1936). Further,
higher concentratlon of potasszum and urea, as mentloncd
earlier, 1n hydatld cyst may have a bearlng on the sterl-

llty of hydatid cyst.



Indirect Haemagglutination Test
IHA test in cattle in relatlon to the- organ 1nvolved~

TWenty:our sera samples obtalned £rom cattle, which
were later found to be not harbouring hydatid cysts, showed
haemagglutinatlon tltre upto 1:40 in 22 samples (91. 66%).
'Only 8.44% of the séra samples showed a tltre of 1:80.

None ‘of these samples gave a titre of above 1:80. ‘Hence'
tltres of 1:40 or below cannot be conSLdered for diagnostlc
:Durposes since the test is found to glve false Dosltlve

“reaction with’ less than 10A chance of error at 1:80 titre.

4ﬁaeﬁagglutination titrelof sera samoles from 102
proven cases of hydatidosis showed a titre of 1:80 or
‘above in 62.75% and the rest showed a titre of'1:40 or
below., The reliability of the uest can be assumed to be
62.75% at a titre of 1:80 ox above. Pinelli (1961) fouad
the test not sbecific in cattle and sheep, and Pauluzzi
and.Castagnari (1965) reported that the test was incon-
clusive for bovine and ‘swine. 'Iyer (1972) obtained 52 SA
reliability at a tltre of 1:80 or above. Though higher
tlnres havé been obtained in human cases, the agglutina-
tion titre in positive animal sera’ samples were generally

found to be low (Iyer, 1972 and Pythal, 1974).

In the present study, when the cyst is found in the

lung, reliability of the test is only 40.55% and the maximum
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tiﬁ&e obtained is also lowerx. This is in agreement with
tﬁe reporfs oflTodoroff and Yurukova (1974) and Yarzabal
gg;é;."(197§) in human pulmonary hydatidosis. When the
liver is involved., the reliability of the test is increased
(71.88%). This finding is in agreement with the reports of
Jolly. (1958); Arabatzis and Papapanag01tou (1963); AeouéDaoud
(1965); apt and Knierim (1970) ‘and ‘Mahajan et al. (1973) in
human infectlons, and in animals by Iyer (1972)Iand Pythal
(1974). Reliability of the test is dependent on the organ
affected. According to Kagan (1963) the site of the cyst

in the body'affeets the titre. The low titre in pulmonary
'hydat1d051s may be related to the immunologlcal meehanism

of the host and permeability of the cyst membrane to antigen
according to Kagan et g;. (1966) and Apt and Knlerlm (1970).
When both'liver and lung arelinvolved simultaneously, relig=-
bility of the test is found to increase (78.99%). Kagan

- {1976) feels that sensitivity.of the test may be related
to-pathogenieity of infections and the difference in the

biological interactions of the host with local strain Of

Echinococcus granulosus.

Haemagglutination titre in relétion to'fertility of the cyst:

A titre of 1:80 or above is seen ln 75% of the sera
samples obtalned from animals harbouring fertlle cysts.

When the cysts are sterile, only 52.78% ‘gave a titre of
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1:86 or ebqve= This,increased sensitivity can be attri-
buted to enhanced antigenicity of the'feftile_cysﬁ;iFainley
(1922) hes oor rélated.tne.p:esence~0f protoscolices' in
Cystlc £luid to antigenicity 'and Carbone and Iorehzetti
(1957) has attributed the variation in'the potency of anti-
gen to fertility.  Sensitiveness of the teést was found to be:
more in human patients. harbour;ng fertile c;st (Abou-Daoud,
1965). Similar relationship between the fertlllty. anti-
genlcity and antibody formation has been suggested by Kagan
et al.,(1966) and Pauluzzi. (1969). <

Haemagglutlnation titre in relation to proteln -content of
the cyst=-£luids '

' The results show a relateonshln between protein
conucnt of the cystlc xluid and agglutlnatlon tltre in gera
obtained from the same animal. It has been ~reported by
Pirssky et al. (1948) that the antlgenlc ‘property of the
various fractions 1soleted £rnm the cyStlc £iluid is more or
less directly related to thelr pro ein conbent. Balliad et sl.
(1977) has observed that the proteLn fraction of the cystic
£luid is the most lmmunogenic constituent. Experimental
studles on rats by Senutaite (1976) has also proved that
hydatid pretein antigen stimulate antibody production. In
the present study, higher titses are observed in-sera samples
obtained frpm animals harbouring hydatid cyst with more than

100 mg'protein/ioo ml in the cystic fluid.
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Casoni's Intradermal Test

Positive reaction was noticed in 98.24% of the
infected cattle while 11.11% of +the non-infected group
alsé gave similar reaction with whole hydatid fluid
antigens Boko (1958) has reported positive reactions in
'all 10 infected cattle. Pythal (1972) reported 75%
positive reaction in infected cattle. When standardised
antigen is used, no difference is seen in the reactivity
of the infected group whereas false positive reactions
are noticed only in 5.5% in the non=infected group. The
only positive animal: which did not react to the test,
harboured a small lung cyst. Palse negstive reaction
has also been observéd by Iyer (1972). In the non-infected
group which gave positive reaction, two out of four cattle
harboured Fasciola infection in the liver. Similar cross
reactions has been observed in buffaloes by Gill (1972)
and in man by Schantz et al. (1975). Standardised antigen
having low nitrogen content as advocated by Kagan et al.
(1966) appears to reduce false positive reaction in cattle
alsos The false positive»reactions even with whole hydatid
fluid antigen is seen only in 11.11%. This may be due to
the comparatively low total nitrogen content (1.12 mg/ml)
of the whole hydatid £luid antigen. High sensitivity of

the test has been reported by Mirdamadi and Sadatzedeh (1968)
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and Mahajan gt al. (1976) by utilisation of standardised
antigen containing 25 microgram N/ml in human patients.
Hence low nitrogen content reduces false positive reac-

tion and increases the specificity of the test.



SUMMARY



SUMMARY

Hydatidosis is a major public health and economic
problem thrbughsut the wsrld. An assessment of thlS
problem in domestlc anlmals in an area would give an
index of environmental contamination. Hence a study on
the incidence oF hydatld cyst'among animals slaughtered
in Kerala was undertuken.. Investigation was made on the
incidence_of hydatidosis in animals slaughtered,_in rela-
tion to species:.organ involved; fertility of the cysts;
biqehemical constituents:,' viz; Nitrogen, Protein, Sodium
aﬁd ﬁotassium;‘end-diagnosticviests; iﬁdiiect haemagg;u-
tination, ané intfadermal tests. The 1nc1dence of o

cystlcerc051s 1n these anlmals was also 31multaneously

studied considering its importance on human health.

Data on incidence were collected by examining
.

animals at postﬂnortﬁm for the presence of hydatid cysts

and_gysticercus bovis, in different slaughter houses of

Kerala. The fertility of hydetid cysts was studied by
examining the cysts for the presence of brood capsules
and protescolices-. Estimation of total nitrogen was done
by Kjeldahl method, protein by Biuret method and sodium
and potassium by Flame Photometry. Indirect haemaggluti~
nation test was done on sere'samples'collected from

infected and uninfected cattle brought for slaughter. -
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Casoni's intradermal test was done using whole hydatid
fluid and standardised antigen on cattle and the results

were confimmed during post-mortem.

The studies on the incidence of hydatidosis revealed

a high rate of infection in cattle and buffaloes (35.47 &
32,96% respectively) than sheep and goats (2.55 & 1.05%
respectively). This difference in cattle and buffaloes
might be due to the higﬁer chance of aéquiring infection
through consumption of larger quantum of food énd the
longer life-span. The éﬁudies indicate the possibilitf

of an increased contaﬁination of the environmenﬁ by the

parasite.

ihe organ most frequently involved in cattle,
buffaloes, and goats was the lung while in sheep, liver
was more frequently involved. The overall involvement of
lung and liver shows.that they serve as the chief predile-
ction sites of hydatids in cattle, buffaloes, sheep and

goats;

The freguency of infection was found to be higher
in the right lung than the left in cattle, buffaloes and

sheep.

The incidence of Cysticercus bovis was found to be

0.74% in cattle.



IS

The fertility of hydatid cysts in cattle, buffaloes,
sheep and goats was found to be 63.39, 69.56, 93,33 and
72.72%. respectively. The high rate of fertility of cysts
in Indian cattle and buffaloes shows that these animals
may also act as conéenlal intermediate hosts of thé Dafa—
site. Fertlle cysts . were found more frequently in the

liver than lungs in a11 the spec1es of anlmals StudlCu.

The total nitrogen,conteht of cystic f£luid £rom
sterile and fertile hydatid cysts did not show any signi=-
ficant difference whereas the,piotein content was signifi-
cantly higher in fertile cyst-fluid thaﬁ.that of sterile
cysts. . Higher concentration of sodium and potassium was
found in sterlle cyst-rluld. The possible reason for

these dlfferences is dlscussed.

The results of indirect haemagglutination test
showed that a titre of more than 1:80 is diagnostic in
cattle and is related to the fertility status;of the cyst
and the protein content of the cystic f£luid. 1In pulmonary
hydatidosis the haemagglutinatlon titre was found to be
poor, - ‘the rellabllltv 1ncreased when the liver was affected
and better titres and reliability obtained when more than

one organ was involved.

In the case of intradermal test the reliability was

found to be higher in infected animals. False positive
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reactiohs were noticed in 11.11% of animals not'harbour—
ing hydatid cysts, with whole hydatid £luid antigen and
5.5% with standérdiéed antigen. Antigen of low nitrogen

content lncreases the specific1ty of the test.

The studies 1ndvcate an 1nterrelationsh1p between
organ affected, fertillty, biochemical constltutents and

sensitivity of the diagnostic tests in hydatidosis.
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ABSTRACT

A study was made on larval éestodes of zoonotic

importance in Kerala with special reference to hydatid.

The investigations includéd incidence‘of hydati-
'désis in animals slaughtered in Kerala in relation to
the species, oxgan involved, fertility status; some of
the biochemical constituents vizs total nitrogen. proteln,
sodium and potassium and diagnostic tests- indirect
haemagglutinatlon_and.casonl,s_intradermal tes;. Data

on incidence of Cystice;cus bovis was also collectgd

simultaneouslye. Indirect haemagglutination test was
carried out on sera. samples collected from cattle and the
observations studied in relation to the infectiqnﬁstatgs
ascertained at postemortems Intradermal test was done on
cattle brought for slaughter and results were cbnfirmed

during poste-mortem..

A high rate of hydatid infection was noticed in
cattle and buffaloes (35,47 & 32.96% respectively) than -
in sheep and goats (2.55 & 1.05% respectively). There
is a possibility for an increased environmental conta-
mination in Kerala by the parasites Lung and liver serve
as the chief predilection sites of hydatids in these

animals and right lung was found to be more fregquently



involved than the lefte. The fertility of hydatid cysts
was high in all animals (68,89 to 93.33%) and fertile
'cystS‘@ere more oiten encountefed in the liver. Cattle
and buffaloes also were found t6 serve as congenial

intermediate hosts of thé parasite.

Total nitrogen content of hydatid cyst-fluid has
not shown any differericé between sterile and fertile cysts;
protein content was significantly higher in. fertile cyété
£14id ‘and sodium and potaSsiumhsignifiCantly higher in
sterile cyst*fluid; | |

Sensitivity of indirect ﬁaemagglutination test was
poor in-pulmonary.hydatidoéis-but better when liver was
affected and best when more than one organ was involved.
The use of gtandardised antigen having low nitrogen content
is found to be better in intradermal test as it reduces
false positive reactions.. The studies indicate an inter
relationship between organ affected, fertility; biochemical
constiﬁuents and sénsitivity of diagnostic tests in

hydatidosiss,

Incidence of Cysticercus bovis in cattle slaughtered

was found to be 0.74%.
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