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INTRODUCTION

The domestic dog, Canis famliaris L., is a cosmo~
polltan animal living in close contact with man as well
as various species of animals, including livestock like
+he herbivores of economic importance and pets like the
cat, as a versavile benefactor of mankind. Because of its
ubigquitous distribution and intimate association with man,
the dog enjoys an important position an the day-to-day

life of human beings all over the world.

The dog population, comprising of owned animals
living under the control of their masters and the unouned
ones having uncontrolled existvence in every conceivable
sort of habitat, is substantial in almost all regions of
our country. The wiade distribution with ample chances for
extensive movements in urvan as well as feral habitats and
the carnivorous feeding habits make the dogs very prone co
high degree of invasion with innumerable species of parasi=-
tic organisms. The slack set up of veterinary as well as
public health provision enforcements in the country provides
morec than adeguate opportunity for the dogs to thrive as

disseminators of the parasites harboured by them.

Among the parasites liable bto be encountered in dogs,

the cesvodes (subclass: Cestoda; Class: Cestoidea; Phyluns
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Platyhelminthes) are an important category in as much as
they constitute a rather large group of organisms with
considerable pathogenic effects to the hosts and also cause
substantial economic losses and severe public health problems
The cesgtodes of dogs, and more particularly the taemiid
species of the group, are also important in that they are
dirfficuls to be comtrolled and eradicated because of their
biological peculiarities as well as the ecological and

regulational handicaps.

Available information reveals tnat systematic study
with regard to the incidence as well as intensity of cesiode
infections in dogs and treatment of the infections has, so
far, not oeen made in Kerala. The present investigation is
therefore undertaken to collect data regarding the prevalcace
of cestode infection in dogs in Kerala and the treatment
which could be undertaken for controlling the infections.
The information gathered is expected to provide basis for
an effective programmne for the scientific eradication of

these important parasites.
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PRESCNT INVESTIGATION

The work connected with the present studies extended
for a period of almost 2 years from October, 1980 and comp-
rised of a survey on Lhe incidence of cestode parasites in
dogs, with observations on their morphology as well as spec-
ific identity as also investaigations on the treavment of

cestode infections of dogs.

In all, four species of cestodes were encountered in
dogs, detailed morphology and specific identity of all of

which are reported.

The ancidence of cestodes in dogs was determaned by
employing the alternate methods of eirther carrying out
autopsy screening of the animals or conducting examanation
of faecal samples from the animals as was possible with
relevance to the availability of the specimens for examin-
ation. Dogs procured from in and around the Mannuthy area
or cadavers availaple after experaimental uses of dogs by
various depariments of the College of Veteriaary & Animal
Sciences, Manmuchy formed wmaterials for the autopsy screenury
while faecal samples collected through the courtesy of
various veterinary instititions in Trichur dastract forned

the materials for the clanical examination.

The rate of occurrence and specific identity of the
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cestodes encounvered in dogs as well as the probable
identity of whavsocever tapeworm ova encountered in the
faecal samples were also determined, during the study,

with relevance to the age and sex of the host animal.

Cestode species like Dipylidium caninum, which was
present as natural infeciion amonz a numoer of the aninals
examined, and Taenia hydatigena as well as Echinococcus
granulosus which were experimentally goc developed in dogs,
vere subgected to anthelmintic treatmeat using a number of
recommended medicines at specific dose rates under countro-
1lled conditions and under controlled anthelmintic effici-
ency evaluation methods. The data, thus gained, were criti-
cally evalualed with reference to the effect of the drugs
on the parasates as well as the host, i1f any, and with

reference to the data available in the record.

The detailed informatlions gathered during the studics
are presented, with ne¢essary correlative reviews to form
basis for a scientific method for controlliag the ccscode

parasives of dogs.
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MATERIALS AND METHODS

The following methods were resorted to with reference

to the appropriate type of material during the studies.
1. Autopsy screening of animals for cestode paraslies

The dogs procured for the studies and tne cadavers in
toto or the small intestine which form the relevant maberzal
yere subgected to detairled examination for recovering all
stages of cestodes. Live animals were put to deavh by
administeraing appropriate dose of strychine sulphate iacra-
musculaxrly after ensuring proper control. They were then
subjected to detarled examination Lo critically assess theur
age and sex, as well as general condlitiom. [he ammals vere
opened up by putting single longitudinal incision along ine
midventral line extending from the perianal region forvard
to the Jowl so as to expose the body cavities and viscera,
which were subgjected to exemination for pathol._gical condit=-
ions. Subseguently, vhe animal was disembowelled by severin
the mesenteric connections and taking out the abdominal
organs including the kadneys together with the thoracic
organs disconnected from the cavity and with the trachea and
oesophagus intact. The alimentary canal was then separaced
from the rest of the organs by blunt separation, after check
ing up the ducts of the associrated glands as well as organs
like the gall bladder and the pancreas for presence of

parasites by careful dissections and afver separating the
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parasites, if any, for further examination. The driferent
segnents of the alimentary canal, namely the oesophagus, che
stomacn, the small intestine {in divisions as the duodenun,
jegenum and ileum), the caecum, the colon and bhe reccun,
were eacn got separaved from the other portions by carsiul
blunc dissections to avoid severing any cestode strooils
present and by taking care to extricabte in toto whabever
parasitic materials were encountered during the process.
Each of the segments of thne alimentary canal was subsequernlly
subjected to gentle flusning out with normal saline soluvion
(0.85% sodium chloride solution) with tne help of a metal
syringe of 500 ml capacity and the flush outs gathered in
separate glass beakers of suitable size so as to collact the
parasirtes located ia the different portions. The wasain,s

were put aside separately for subsequent examiaalbion,

The small intestine, which is the usual site of cascode
was subjected to further detairled examination, for which lv
was separated into divisions as the duodenum, Jegjenum and
ileum py carefully incising, in circles, the serosa and
muscular wall at the appropriate lovels and then gently
disrupting the softer internal lining by gently pulling oae
portion away from the other so as to avoid breakaze ol any

strobila present an the region, and by carefully gathering
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the parasites encountered, 1f amy, during the process. In
every case, care was taken to make note of the location of
scolex of cegcodes, if any present, with reference to the

portion of vhe alimentary canal being examined.

fter thus segarating the alimentary canal into the
various distinct nacural regions and havaing the unattached
contents of each regron removed by gently flushing out with
nornel saline, each poction was carefully cut open with the
help of a parr of scissors and laid spread flat on separase
enamel aron trays containing sufficient quantities of normal
saline solutions to just cover the maverial., Careful exam-
ination of the inner (lumen) surface of each spread-opeacd
porvion was then carried cut wath the help of magnifying
glass to locate cestodes present, all of which were then
carefully removed from the organ with the help of a camel
hair brush and kept in normal saline golution in separate
marked petri dishes for detailed study later on. The mucosa
of each portion of the alimontary canal was then scraped off
gently applying the side of a clean glass slide against vhe
organ at one end with appropriate pressure amd slowly drav-
ing the slide to the other end over the organ, tnerchy
dislodging the mucosal liming in shreads along with villi
into the saline solution itself, simultaneously puliiag out

the organ from the solution by holdang with a pair of forceps
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at the tip were the process wag commenced, The scraped
organ was then carefully examined for any lesiong containing
parasites before putting the same aside for disposal. The
normal salane solution containing the mucosal scraping vwas
then cacefully transferred from the tray into a beaker and
materials af any left over ain tne tray were got dislodged
and also transferred into the beaker by repcaied washing of

the tray with normal saline solution.

The wash conients from each portion of the al.imentary
canal already sedimenlted, were decanted and subgecied to
repeated processes of suspension in adequale quant.ty of
normal saline solution, sedimentation and decantation, until
all possible extraneous material was removed along with the
discarded supernatants and the parasites present vere got
cleared of the intestinal contents and debris as far as
possible. The cestodes from the collections were then trans-
ferred, on the basis of their apparent morphological identity
to the specific petri dishes already holding the specimens
gathered from the identical portion by examining the concernc

organ after opening up the sane,

Subsequently, collection of the mucosal scraping in
normal saline solution from each region was resuspended in
adequate additional quantities of normal saline solutions

and then decanted after getting settled, the process peing
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ropeated until all possible non-parasitic material could

be washed out, after which the cestodes from the collections
were transferred to the appropriate containers holding
morphologically adentical specimens gathered from the wash

contents as well as the opened up portions, descrlbed apove.

The cestodes collected through the above processes
from each region of the alimentary canal were subjected to
cursory examination under a binocular dissectiion microscope
to make oubt their gross morphological features and then
subgected to assortment on the basis of the resultant tent-
ative identification. Numerical strength of each calegory
of cestodes was determined by making specimen countings by
transferring indavaduals to a separate petri dish containing
normal saline solution. Further observations warranted co
be made on individual specimens, in vivo in the normal salin
solution, with regard to the btomicity and organospecific
activity as well as gross morphology and activity, if any,
of specific structures or products like the hook and tne
ova were recorded separately with regard to each specimen

under examinations with the binocular microscope.

The cestodes collecied during the process were then
relaxed by placing the specimens in tap water for variable
periods of time, as required. The individual specimen was

then subjected to critical studies with regard to the
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measurement parameters relevant to specific aspects like

the length as well as breadth of the dufferent regions ol
the specimen including the holdfast structures and numerical
data on hooks as well as number of proglottids in daiferent
portions of the strobala. The numerical data oa ova carricd
in gravid segmenis of each species of cestode were debermainec
by carefully testing out all portions of random specimens

of gravid segments from a minimum number of ten sircbsila in
each case in normal saline solution thoroughly with the help
of a pair of mounted needles, subjecting the resultant sus-
pension to complete filtration through clean polythenc
s1eves of sultable sizes and by making counts of the e,gs
in three measured aliquotes of uniformly suspended filtrate
under precision microscope, finally permuting out the total

nunber of ova in a segment from the available data.

Cestodes required for morphological studics carried
out for determination of btheir specific ideatity were seleat:
from amoas the relaxed specimens of each group at random il
due consideration to size or relative stage of developnen.
of parasite., Specimens or portions of specimens cut in
lengths suitable for mounting were subjected wo necesgary
flatteninz and fixation in 10% formalin ia the routine mannel
The fixed specimens were them subjected to the routine proce

of washing for removal of formalin, staining in acotic alum
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carmine, necessary clearing and softening after which they
were mounted in canada balsam. For the study of the roste-
1llar hooks, enface views of the rostellar pad, bearing the
rows of hooks, were prepared by mounting materials carefully
cut off from the parasite and stained with the diffgrential
trichrome stain according to the procedure of Horen (1957).
The marphology of ova and the related structuces from difi-
erent specimens were studied by examining slide preparaticn
of freshly teased out materials contained in normal saline

uni er the microscope.

In all cases data relating to the leagth and wadth
parameters were gathered by studying lois of ten specimens
and the morphological devarls recorded on the basis of exam-
ination of a minimum of ten specimens. Morphology of eggs
was made out on the basis of decvails pertaining Lo a minimum
of hundred ova awd information on hooks relate to the data
gailnered by examination of a minimum of 100 hooks, in each
case. The macroscopic measurements are recorded in milli-

meters and the miCroscopic measurements in microns.
2. Examination of faecal samples for cestode infections

Of the faecal samples examined for cestode infections,
those samples collected from dogs personally were taken in

clean pevrl dishes and freshly subgecied to detarled
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examination for the infections while those samples obtained
through the courtesy of the different vetberinary hospicals
were arranged o be collected and put direcvly into marked
clean polythene containers of 50 ml capacity, e€ach carsyLns
10 ml of a 2)% potassium dichromate solution in 10% formalin,
that served as a preservative, so that the sample could be
subsequently brought to the laboratory periodically, for

detailed examination according TO convenience,

Bach sample freghly subjected bo examination was first
observed for the presence of segments or strobila therain
with naked eye as well as with the help of a magnifyinz glass
by using 2 paiyr of mounted needles to tucen or tease out the
material as required; the cesscode maverial, encountered, was
transferred to a marked petri dish coataining normal saliae
solutioa for detarled studye. The sample was then subjected
to climeal exanmination by transferring a weighed out porticn
of 1 g of the same into a mortar, triturating it with 15 al
of water and examining 0,05 ml of the suspen31oﬁré clean slid
under tne microscope, when cegtode ova encountered were
examined for specific identity and counled, aad number of
each type of ova per gram of the faeces ascertained by multi-
plylng the count number with 300, With regard to preserved
samples, the entaire material in each container vas thoroughly
mixed up in the preservative with the help of a pair ol

mounted needles and tnen sieved to collect the worms, which
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were washed out in water and examined thoroughly for
determination of specific identity, while the filirate
was allowed cto sediment, so tnat the latter could be
examwned for cestode eggs. In all cases, the same para-
meters as employed in the case of specimens and materials
from autopsy screening were resorted to for recording the

observations.
3. Assessment of efficacy of anthelmintics

For the assessment of tae efficacy of antaelmintics
against tape-worm infections in dogs, controlled anthelmin-
tic trials were carried out with regard to infections with

Taenia hvdacigena and fZchinococcus gragulosus wnile clin.cal

trials were carried out against Dipylidaum caninum. For che

controlled anthelmintic trials, arbtifacral anfections with

Taenia hydatigena and Echinococcus granilosus dere scu up

separately by feeding experimental pups varying in age from
1 to 2 months with 5 viable provoscolices from Cysticercudd
tenuarcollis for the former and 2000 viable prowoscolices
from Hydatid cysts for the latter, ihe protoscolices in both
having been collected from larval matcerials gathered from
the slaugnter house. Ihe experimental ammals wvere geouged
according to perrodicibty of infection and vne random animals

from each group were sacrificed to determine the patency
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and the intensity of infections. Fach ammal was main-
tained in separate mecal cages of appropriate floor mesh
sirze and provided adequate quantity of aourishing food.
The experaimental animals were examlned daily for health
condztron and clinical manifestation of parasrtism as well
as for the signs, if any, of parasitic infections. Cont-
rolled trials were carried out after sebting up a kaoun
intensity of infection uith the relevant parasite which

was fixed up as 5 worms in tne case of Taenia hydatigesd

and about 1000 worms in the case of Lchinococcus granulosusS.

Measured quantity of the different anthelmintic providing
doges of the scandard recommendation, half ol the standard
and double the standard were each adniniscered to the
concerned animal in empty stomach, and the amwmals kept
under c¢lose watch for 30 mimutes after which they were fed
their diets., Lach an:mal was subsejuently sacraficed aftcer
45 hours of medication, aunbopsied and screcned for the para=-
sitess The entire faecal maverial passed by each animal
after medication and till che time of 1ts sacrifice vas also
subgjected to detailed examination for lae presence of
socolices, strobila, proglotiids or eggs, each of which was
examined carefully with regard to viabilitvy, disruptions,

or degeneration by standard methods. Cliaircal trials yere

carcied out after assessing Lhe intensity of infection wica
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Dipvlid.um caninum by examining the entire faecal mateciral
pessed every day for a consecutvive period of three days befor
the treatmnsnt for preseace of gravid segmenbs, egg packebs,
sirobaila or scolices. The treatment was carried out with
each dcug as detairled above and efficacy assessed by aucopsy
screening conducted afler 48 hours as well as by examinacion
of entire faeces wvoided in each case. The findings were
evaluated as in the case of the controlled anthelminisc tr.al

descrilbed above.
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INCIDENCE OF CESTODES

According vo the available literature, the folloving
species of strobilace cestodes have been reported in dogs

in different parts of the world.

Taenia antartica Fuhrmann, 1922 -« Antarcica.
T. gerva Caristiansen, 1931 - Europe.

T, crassiceps (Zeder, 1800) Rudolphi 1310 - Alaska, Russia,
North America.

I

. hydatigena Pallas, 1766 - cosmopolitan.
. krabbei Momiez, 1879 = Alaska; U.S.S.R.

=2 3

. ovis (Cobbold, 1869) - Cosmopolitan.

=3

« pisiformis (Bloch, 1780) = cosmopolitan.

i=

. punica Cholodkovsky, 1908 - Tunis.

1=

. rileyi Loewen, 1929.
Multiceps brauni. Setti, 1897 - Italy.

M. gaigera Hall, 1916 - U.S.A,
M. glomeratus Railliet et Hemry, 1915 ~ Experamental, Africa

=

. multiceps (Lesk, 1780) Hall, 1910 - cosmopolitan.

=

« packii Christenson, 1923 - Experimental, Minaesotla.

=

. skrajabam. Popov, 1937 - Russia.
M. smytha Joars, 1357 = Dunlin (Ireland).
Hydatigera balaniceps Hall, 1910 = U.S.A.

Echinococcus gramulosug (Batsch, 1786) Rudolphi, 1801 -

Cosmopolitan.
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E. multiloculeras Leuckart, 1863 - Japan.

Monordotaenia honessi, Hendrickson et al., 1975 =

Wyoning, U.S.A.
Dipylidium caninum Wittenberg, 1932 - Cosmopolitan.
D. buecaninoi Tubangui, 1925 - Philippines.
Diplopylidium nolleri Skrajabin, 1924 - Cosmopolitan.

Joyeuxiella pasqualei (Diamare, 1893) - Cosmopolitan.
J. echinorhyncoxdes (Sons, 1839) Witienberg 1932 -
experimental, Nubia.

Mesocestoirdes lineatus Goze, 1782 - Cosmopolitan,

M. litteratus Batsch, 1786 ~ Burope.

M. senws Meggit, 193] - Burma, India.

M. varzabilis Mueller, 1927 - U.S.A,

Diphyllobothrium alascense Rausch et Williamson 1958 -
Chevaka, Alaska.

D. cordatum (Leuckart, 1863) - Greenland.

D. dalliae Rausch, 1956 ~ Alaska.

D. granaia Baecigalupo, 1948 Argentina.

D. latum Lannaeus, 1758 - Cosmopolitan.

Spirometra mansomoldes, Mueller, 1935.

Pyraminocephalus phocarum (Fabracius, 1936), Atlantic,
Greenland, Alaska.
The available record gives tne following incidence of

cestodes in dogs in Imdia:
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Taenia hydatigena Pallas, 1765 from Lahore, Gaiger, Sondhi.

T. ovis (Cobbold, 1869) - Lahore, Southwell.

T. pisiforms (Bloch, 1780) - Lahore aad Punjab by Southwell;
Gaiger.

Multiceps gargers Hall, 1916 - Lahore by Gaiger; Sondhi

M. multiceps Lesk, 1780 - Lahore by Gaiger.

M. serialis Gervais, 1847 - Lahore, Calcutta by Gaiger;
Sondhi, Angul, Orrisa by Southwell,

Echinococgus granalosug (Batsch, 1786) Rudolphi, 1801 -

Lahore by Gaiger; Sondhi; Berhampur, Bengal oy Southuell.
Dipyladium caninum Wittenberg, 1932. Lahore, Punjyab by

Gaiger; Sondhi. Indian Museum and Ceylon by Southwell.

Mesocestordes lineatus Goeze, 1782. Lahore, Southwell.

REVIEW OF LITERATURE

A oumber of workers have recorded the ancadence of
different species of cestodes in dogs from many parts of the

world. Saleh and Ahmed (1265) encountered Taemia hydatigena

in 23% of 200 dogs examined in Karachi., The same parasitie
was noted to be present in 21.1% of 61 dogs from rural areas
of Omsk region in Russia by Sokolov (1968); an 71% of 140
dogs in Teheran by Mirzayans gt al. (1972); in 19 of 44 stray
dogs in Lahore, Pakistan by Buscher (1974); 4% of 50 dogs
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examined at Utah by Sawyer et al. (1976); in 22 of 66 dogs
at Blayney, New South Wales, Australia by Dent and Kelly
(1976); in 1% of dogs in Rome by Tassl and Widenhorn (1977);
in 2% of dogs un Utah, U.S.A. by Palmieri et al. (1978);

in 67.8% of 180 dogs examined in Zaria, Nigeria by Dada gt a
(1979); in 72.1%, 77.9% and 66.2% of 330, 145 and 74 dogs
respectively examined in the Northern Guinea zone, Sudan
zone and Bauchi plateau zone of Nigeraia by Dada (1330) in
28.2% of stray dogs in Mansoura City, kgypt oy Abo-~Shady
(1980).

Taema pisiformis was recorded to be present in 5.5%
of dogs in Karachi by Saleh and Ahmed (1965); in 1.6% of 61
dogs from rural areas o Omsk regron in Russia by Sokolov
(1966); in 11.4% of dogs in Texas by Costa et al.(1371);
in 30 out of 102 dogs in North Carclina by Batbe gt al.
(1971); 1n 33.33% of 66 dozs autopsied by Blayney,New Soubtn
Wales, Australia by Dent and Kelly (1976); zn 8.33% of 100
mongrel dogs examined in Rutherford country, Tennesse, U.S,A
by Panagatos and Dunn (1976); in 4% of 50 dogs examined n
Utah, U.S.A. by Sawyer et al. (1)76); in 4% of 100 dogs
examined in Rome by Tassi and Widenhorn (1977); in 1% of
100 dogs examined in Uteh, U.S.A. by Palmerz et al. (1978)
and in 11% of 100 dogs examined in Tarrant county, Texas

by Stewart et al. (1979).
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Taenia ovis was rscorded to be present in 1 out of the
1,504 dogs examined in Uruguay by Schantz et al. (1974), an
35% of 180 dogs examined in Zaraa, Nigeria oy Dada et al.
(1979) and in 48.2%, none and 75.1% respectively of the dogs
examined in Northern Guinea zone, Sudan zone and Baucal

plateau zone of Nigeria by Dada (1980).

Sokolov (1968) recorded 1.6% incidence of Taemia grass-
iceps infection in 61 dogs in rural area of Irtysh reguon
while Yanchev and Stoichev (1980) recorded occurrence of the

parasite 1n a single dog in Bulgaria.

Sawyer et al. (1976) recorded infection incidence of

26% for Taenia krabbei among 50 dogs examined in Utan while

Palmieri g¢ al. (1978) recorded the incidence to be 5% among

100 dogs in the same area.

Taenia serrata was recorded to be present in 1% of dogs

examined in Brussels, Belguum oy Geran et al. (1930).

Saleh and Ahmed (1965) had recorded an incidence of 0.5
ianfection wath Taemia multiceps among 200 dogs examined in
Karachi and Sokolov (1968) recorded an incidence of 11.4% fo
the parasite Ln dogs in rural area of Irtysh region. Mirzay
et al. (1972) had recorded that the incidence of T. multicep
18 14.4% among 140 dogs autopsied in Tehran. Canese (1977)
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had encountered the parasite in dogs during autopsy ia

Asuncion, Paraguay.

The incidence of Iaenia serialis in dogs was recorded

+0 be 1¥ among dogs autopsied in Karachi by Saleh and Ahmed
(1965) and 6.8% among the 44 pariah dogs aubopsied in Texas
by Costa gt al. (1971).

Saleh and Anmed (1965) also recorded an incidence of

0.5, infection with Taenia gaigeri among 200 dogs examincd

in Karachi,.

Echinococcus granulosus was recorded to be presenc an 2

of che 134 dogs examined in Rebun island by Yamashita gv al.
(1955). Gemmell (1957) found thai the infection was prevalen
among 25.6% of 524 dogs an New South Wales, Australia examiae
erbher by autopsy or by faecal examination and that 9% of
city and country town dogs, 21.3% of abattolr dogs, 1.5 of
sheep dogs & 15% of rabbil dogs in New South Wales, Australia
carried the infeccion. The incidence of tne parasile ia dogs
was reported to be 7% in Karachi by Saleh and Ahmed (1355)3;
Girov (1364) recorded incidences of 58.5% and 50% among stray
and shepherd dogs respectively. Hassain and Akhtar (1969)
reported that 5 of ithe 20 dogs autopsied in Lahore were iafec
with the cestode., According to Kannangara & Karunaratne

(1970), the incidence was 2% among the 50 dogs autopsied in
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Colombo. The incidence of E. granulosus infection in dogs
has been recorded to be 0.62% in NewZealand by McCristell
(1971); 8% among 140 dogs 1n Tehran by Mirzayans gt al.(1972]
37 out of 179 dogs in Sardinia by Mura and Marcedau (1372)
and 18% in and around Shiraz in Iran by Nazarian and Tabata-
bai (1973). The parasite was noted to be present in 14 out
of the 44 stray dogs autopsied by Buscher (1974) in Lahore;
in 2 of the 100 dogs examined in Rome by Tassi and Widenhora
(1977). The prevaleace rate 1n 1976 in Skopje, Yugoslavia
was 15% according 1o Lepogev and Velickovsk: (1973). Dada
et al. (1979) encountcred B, granuiosus in only one oub of
180 dogs autopsied 1a Zaria, Nigeria. While the lncidence i1
the zones ol North Guinea, Sudan and Bachui plateau was 1.2
6.2% and none, respectively accordiag to Dada (1980}, Oub
of tne 109 dogs autopsied in Matera Province, Icaly hy
Pucciny & Colella (1979), 9 asimals carried B granulosus
weth the worm burden as ranging from 11 to 500 in 7 aanimals
and above 500 in the remaraing oaes; dogs in Mansoura Cuty,
Egypt showed an Incidence of 1.24, according to Abg-Shady
(1980).

Yamashrta gt al. (1955) recorded the occurrence of Lchi-

nococcus multaloculacls anons the dogs in Rebun island, Japat

The parasite was also recorded from one of the 20 dogs exam=
ined an Lahore by Hussain and Akhtar (1969) which consticutec

the {irst occurrence record of the worm for the Indiaa
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sub-continent. Saveliev (1973) encountered the parasibte in
only one dog out of the 1135 mammals belonging to 15 species

examined in Tainujr.

Dipylidium canitnum was encountered in 20% of 50 dogs
autopsicd by Kanmnangara and Karunaratne (1970) an Colombo,
Costa et al, (1971) recorded the parasite xn 47.2% of pariah
dogs in Texas while Batte gt al. (1971) found the parasite
1n 66 of 102 dogs autopsied at North Carolina. The incldeace
of the parasite in dogs was recorded to be 18% in Iran by
Mirzayans et al., (1972); in one out of 15 dogs in North Weste
Canada by Unruh gt al. (1973)3 in 18 out of 40 dogs in Goiam
Brazil by Carnerco gt al, (1973); to be 49.2% in 65 dogs exan
1ned in Tokys, Jagan by Ohishy et ai. (1973)3 in 22 out of
512 in Ankara by Erturk and Tanzer (1973); 1a 24 of 44 dogs
in Lahore, Pakistan by Buscher (1974); to be 304 among the
mongrel dogs in Rutherford Country, Tennessee, U.S.As by
Panagatos and Dunn {1975); to be 14% among tne 57 dogs from
Londrina, Braz.l by Chieffi 2t al. (1978); 2% among the 50
dogs cxamined in Utah, U.S.A. by Sawyer gt al. (1976); 17.%%
among the 200 dogs examined at Ipoh, Malaysia by Snanta gt al
{1977); 28% 2mong the 107 dogs autopsied in Rome by Tassi
and Wadenhorn {(1977) and only 1% among the 100 dogs examined
in Usah, U.8.A. by Palmieri &t al. (1978). Infection cales

of 32% in 100 dogs was recorded in Tarrant County, Texas
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by Stewart et al. (1979), 93.3%, 90.3% and 97.3% among the
dogs from the Northern Guinea zone, Sudan zone aand Bauchi
plateau zone of Nigeria, respectively, by Dada (1930);
34,549 among the dogs in Vratsa dustrict of Bulgaria by
Bulgaria by Yanchev and Stoichev (1980); 62.4% of 85 s.ray
dogs in Mansoura City, Egypt by Abo-Shady (1980} and .n 65
of 75 dogs autopsied in Brussels, Belgium by Geria eg al.
(1980).

Mirzayans et al. (1972) recorded an incidence of 3.5}

for Mesocestoldes lineatus auong 140 dogs screened .n Tehran,

Iran whaile an incidence rate of only 1% could be noted anong

the 100 dogs examined in Rome by Tassi and Widenhorn (1977).

Incidence data on cestoue infection an dogs in India
1s comparatively limited. Malaki (1966) recorded 9 cases of

Taenia hydatigena among 61 dogs in Baagelore and Reddy (1467,

recorded 12% incidence among dogs in Madras. 31.37%% of 51
stray dogs exanined by Sahai (1369), 234 of 74 stray dogs in
Madhya Pradesh exemined by Sahasrabudhe et al, (1969) and
19.4% of 36 dogs examined by Kumar and Sahai in Patna in
Bihar carried anfection with the parasite. Malaka (1365)
recorded one out of the 61 dogs examined in Bangalore as
infecved with Taemia ovis while Kumear et al. (1972) recorded

56% of incidence for Multiceps multiceps in dogs in Patna,

Bihar. Reddy (13967) recorded 8% of infection for Echinccocct

granulosus in Madras wath intensity ranging from 3 - 53&
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parasives, Sahai (1962), Pandey (1971) and ghuddus and

Rao {1971) and Xumar and Sanai (1372) recorded incidence ol
5.85%, 10%, 37.5% and 2.54 for Z. granulosus in Barcillesy

in Uttar Pradesh, in Bihar, in Palna and in Bangalore resgpect
ively. The incidence of Dipylidium caninum was reported to
be 474 in dogs in Madnya Pradesh and 25% ia dogs in Bihar by
Sahasrabudhe gt al. (1369) and Kumar and Sahar (1972) resnect
wvely. Pythal (1974) observed laat nawural incidence of

vaeniid tapeworm was mil anong the 5 dogs examined by him.

Banergee gt al. {1974) have recorded Mesocestordes
tenuis in a pet dog which was a new record for India, Pal
et al. (1981) have recorded a spirometrid tapeworm fron a

mongrel dog in Dargjeeling.

Incidence of ceslode infections in dogs, as deternined
by exaunlnation of faecal samples, has beea reported from diff

erent parts of the world, as follows:

Taenia hydacigena infection ras recorded by Shepelsy

(1953} wn 16.3% of stray Jogs and 4.1% of wetch workin, dogs,
in Ivanovo region of U.S.SeR.; by Forbes (1361) in 10.34 of
dogs in the North Islanids of lew Zealand; by Jdxtuch (1468)
in 1.8% of €3 mongrels aad aone of 214 pure-bred dogs 1n
Slovakiaj by Jackson and Aruadel (1371) an 12% of farm dogs
in the Stabe of Vicvoria, Ausirslia; by Gregory (1J73) 2.

11.6% of 16,214 dogs in lPasmenia; by Chaneet and Whate (19076)
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2%

in 15.1% of dogs .n Albany area of Westera Australiza; by
Schawalder (1976) 2n 6.6% of 212 dogs i1n Bern, Switzerland;
by Dent and Kelly (1976) 2n 11.2% of dogs in New South vales,
Australiaj by Williams (1976) in 147 of 320 dogs in Dyfed,
South Jales, U.£; by Schantz st al. {1977} in 45.5% of 420
dozs an Arizona and New Mexaco, U.S.A.; by Davies and Nichole
(1977) an 15 of 110 dogs in Goodradigbesshire, New Soudh
Wales, Australia; by Karasev gt al. (1977) in 24 of 313 dogs
1n Vitebsk, Belorussian 3 S R ; by Oberg et al. (1979) wn 12
out of 75 dogs xn Valdvia, Chile; oy Arru aad Vzeddu (1373)
1n 9.,17% of dogs .n Sardima and by Edwards i 2l.{1379) :n
11.34 of 113 dogs in Jdales, U.X. Hackecst and Walters (1930)
has reported 18% reduction in the pravalence of T. hydaciqens
an 508 farm dogs in Powys, Wales.

Tagnia pisiformis anfection was recorded to be 1.94

amongz the dogs wn the North Island of New Zealand by Forbos
(1961); 36.2% and 16.8% rsspectively, Ln 63 mongrels ani 214
pure-ored dogs rn Slovakla, U.S.S.R. by Mutuce (1553); 354
ian 792 dogs in the State of Vietoria, Australiz by Jackson
and Arundel (1971) and 26.2% in dogs in Tasmdania by Gregory
(1973). The infaction was reported to be 15.1% amoag dogs
in Albany area oif Western Australia by Chaneet and Whiuve (19
5.2% 1n 212 dogs in Bern, Switzerland by Schawalder {(19570)

and 22.3% in dogs in Blayney, New South Wales, Ausiralla oy
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Dent and Kelly (1976). TIhe arfection was also eacounteraed
among 50 out of the 351 dogs in Dyfed, Soutbn Wales, U.K.,
by Williams (1976) in 21% of the dogs ia Arizona aad Ner
Mexico, U.S.A, by Schantz et al. (1977); in 10 out of 110
dogs examined in Goodradigbeeshire, New South /lales, Ausi-
ralia by Davies and Nicholas (1977); in 5 out of 318 dogs
in Vitebsk, Belorusszan S S R, by Karasev gt al. (1977);
in 35.37% of dogs in Sardima, Chile, by Arru and Nuieddu
(1979); 1n 6.6 of dogs in Wales, U.£. by Ldwards e§ al.
{1973) and 1n 10% of dogs in Powys, Wales by Hacketli and
walters (1930).

Multiceps multiceps Infection in dogs was recorded co
be 3.1% and none respectively, in mongrels and pure-bred
dogs in Slowakia, U.S.S.R. by Mituch (1968). TIhe infecsuion
vas encountered to be prevalent in 40 out of the 3571 dogs in
Dyfed, South Wales, U.K. by Williams (1975); in 3.5% of the
115 dogs in Wales, U.K. by Bdwards ec al. (1979) and in 103%
of the 508 dogs in Powys, Wales by Hackett and dalters (1930)

Multiceps serialis infection in dogs was recorded by

Forbes (1261) to be 0.,09% in North Island of New Zealandj by

Jackson and Arundel (1971) to be 2.5 in dogs in the State
of Victoraa, Australia; by Gregory (1973) to be 1.o% in dogs
in Tasmania; by Chanset and Whate (1975) to be 2.3% in dogs

in Albany area of Western Australia; by Schantz et al. (13977)
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to be 11.% 1in dogs in Navajo Reservation in Arizona and New
Mexico, U.S.A., and by Davies and Nicholas {1977) to ve prese
1w 19 out of the 110 dogs exanined in Goodradigbeeshire, New

Soutn Wales, Australia.

The incidence of Echinococcus granulosus in dogg was

vrecorded to be 3.9% in North Island of New Zealand by Forbes
(1961); 7.9% and 0.92% 1n 63 mongrels and 214 pure-bred dogs,
respectavely in Slovakia by Mibtuch (1968); 17.83%% n doszs in
vhe province of Saragossa, Spain, by Gomez and Vivas (1969)
and 3% in dogs 1n the State of Victoria, Australia by Jockscn
and Arundel (1971). The infection was noted in 53 out of the
263 dogs examined in Huancayo Province, Peru by Leguia aad
Guerrero (1972); in 1.1% of dogs 1a Tasmama by Gregory (1973
in 2 out of 864 dog samples examined .n Hamburg, West Gurmany
by Hagedorn (1974); in 3.9% of dog ia different areas of Cairc
Egypt by Moch et. als (1974); in 33 dogs out of 571 in various
area of Apulia, Italy oy Puccino et al. (1975) in 0.74 of dogs
i1n Aloany area of Western Australia, by Chaneet and Whace (197
in 5.2% dogs in Berain, Switzerland by Schawalder (1975); in 5(
out of 351 dogs in Dyfed, Socuih Wales, U.K. by willaams (1376)
and in 4.1% of dogs in New South Wales, Australia by Domb and
Kelly (1975). The raf ection has been reported so have fluct-
uaced from 12,76 to 0.38% in Tasmania, during 1970 to 1975,
by Gregory (1977). The ancidence has oeen reported TO be .7
1n 254 dogs in Blayneyshire, New South Wales by Dent and
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Howxin (1978); 31.2% in urban and rural areag of Chile by
Sims aad Sonchez (1979); 1.82% and 23.9% among stray dogs
and sheep dogs, respectively, ia Sardinia by Arru and Nieddu
(1379)3 and 0.8% in Wales, U.£. py Edwards et al. (1979).
The .1.m‘.‘ec13:/l.on was noted amonz 7 out of the 31 dogs from a
rural area of Valdivia, Chile by Ernst et al. (1980). The
incidence was recorded to be 25.2% in dogs in Powys, mide-
Wales, U.K. by Walters and Clarkson (1980); 13%, 254 and 23%,
respectively, in January, May aml October, in Powys, Jales
by Hackett and #alters (1980); and 62.5% amng the dogs in
sangladesh by Islam (1930).

The incidence of Dipyl.dium caninum infection was 23.1%

and 24.8% in mongrels and pure-ored dogs respectively, in
Slovakia, U.S.S.R. as recorded by Mituch (1963). The incidenc
was recorded to be 11.42% in Santiago, Chile by Alcainc and
Tagle (1970). The infectioa occurced in 15 out of tne 5%
dogs examined in Paris, Fraaze by Waitely and Purtois (1370)
in 17 of the doss in the Statve of Victoria, Australia, by
Jackson and Arundel (1371); an 3% of the dogs in Iran, by
Mirzayans et al. (1372); an 2% of the dogs in Parana, Brazil
by Fernandes et al. (1973); in 9.8#% of dogs in Tasmamnua by
Gregory (1973); 1n one out of the 250 dogs in Milar, Italy,
by Genohr et al. (1974); in 67.5% of dogs in Sydney, Austra-
lia, by Kelly (1975); in 16.4% of the dogs in Albany area of
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Western Australia, by Chaneet and Whaite (1976); in 13.6%
of the dogs .n Blayney, New South #ales, Australia, by Denc
and Kelly (19756); xn 14 of the 31 dogs ia Dyfed, South Uales,
U.Ke, Dy Wzllaiams (1976); in 5 ocut of che 313 dogs in
Vitebsk, Belorussian SSR; oy Karasev et al. (1977); xn 6.7%
of the dogs in Blayney, by Dent and Howkain (1978); in 2.5%
of the dogs in Forli, Italy, by Bazzoccni and Canestri-
Trotta (1979) and in 26 out of 75 dogs in Valdwvia, Chale,
by Oberg et al. (1979). The infection was also noted amoag
67.5% of dogs in Zaria, Nigeria, by Dada and Belano (1v79);
7h.67% of the dogs in Sardimia, by Arru and Nieddu (1972);
in 8.9% of the dogs in Wales, U.K. by Edwards et al. (1979);
in 3% of the dogs in the Provance of Forli, ltaly by Bazzo-
cchi and Ganestri-Trotvi (1930); amd in 10¥% of the farn dogs
1n Powys, Wales by Hacke.t and Walters (1920).

Mesocestoides lineatus infection in dogs was recorded

1n 3.1 and 6.9% of mongrels and pure-bred dogs, respec.lvely,
an Slovakia, by Mituch (1968); in 1% of dogs in Iran by
Mirzayans et al. (1972); in a single dog in Michigan, U.S.A.
by Williams et al. (1975); and ain 0.9% of the dogs in Bern,
Switzerland by Schawalder (1976); and 8n B8.3% of 358 dogs
examined in Sardinmra by Arru and Nieddu (1979).

Spirometra erinacer infection in dogs was reported f£rom

a single dog oubt of the 792 dogs examined in the State of
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Victoria, Australia, by Jackson and Arundel (1971); in 3
out of the 16, 214 dogs in Tasmania by Gregory (1373) aad
in 3% out of 2356 dogs in the basin of Toda river, Nagoya

by Yoshida and Yoshida (1973).

Schawalder (1975) has recorded Diphyllobothrium

latum infection un 1.4% of the 212 dogs examned in Bera,

Syitzerland.

The incidence of cestode infections in dogs in Ianina,
recorded on the basis of examination of faecal samples 1is,
however, scanty. Reddy and Navaian (1963) reported an incid-

ence rate of 33.3% for Echinococcus granulosus among the dogs

in Kurnool while Dhar gt al. (1968) recorded infectlion vith
the above parasite in 1.4% of 144 dogs examined in Oelhi.
Prakash et al. (1969) reported that incidence of E. gramilosu
infection among dogs an Delhi was 4.6k. According to FHegde
et al. (1974) 104 of the dozs in Bangzalore carried E.granulos
infection, Mohanlal (19382} hes reported that Dipylidiun
canirum ova were present in 2 out of the 62 faecal sa.plos

of dogs examined, incidence bheing 4.3% in onimals of tne age

group above 3 nonths.
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RESULTS

During the present studies, autopsy screemng of 838
stray dogs falling under different age group categories as
those upto 6 months, %o those above 5 years, revealed the
occurrence of the following 4 strobalate cestodes, the age
group incidence and intensity of infection of each of which

15 presented an taples I to V.

1+ Dipylidium caninum
2. Joyeuxiella pasqualexi

3. Echinococcus granulosus

4. Taenia hydatigens.

Joyeuxiella pasqualeir (Diamare, 1893) has been recorded

from the dog for tne first time in India during the present
studies, constituting & new host record for the parasite in
the country.

Of Tthe 83 dogs examined 40 belonged to the age group of

upto 6 months out of vhich 20 (50%) harboured Dipyladium
caninum and one(2.5%) Joyeuxiella pasqualei; out of the 11

animals of the age group of above 6 months upto one year,

7 (63.64%) harboured Dipylidium cammnum and one (9.09%) har-

boured Joyeuxlella pasqualei; none of the 4 animals of the
age group of above cne year upto 2 year carried any cestodes.
While 10 out of the 23 animals (43.48%) of ihe age group of

above 2 years upto 5 years carried Dipylidium cansnum, 2
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(8.7%) Joyeuxaella pagqualel, 2 (8.7%) Echinococcus

granulosus and one (4.3%) Taenmia hydatigena. The lafection

with cestodes in animnals of the age group of above 5 years
was to the tune of 7 of 10 (70%) in the case of Dipylidiunm

caninum, one {10%) in the case of Taenia hydatigena and

3 (30%) 1a tne case of Echinococcus gramilosus. Altogether,

44 dogs (504) carried Dipylidium cananum infectron; 4 (4.53%)

Joyeuxiella pasguelel infection, 2 (2.276) Taemia hydatigeaa

and 5 (5.58%) Echinococcus granulosus.

Out ol the 49 dogs found t0 be positive for cestode
infection, 2 (4.03%) carried mixed infection waith Dipylidium

caminum and Joyeuxiella pasqualei; one {2.048) carried mixed

infoction with Dipylidium caninum and Taemia hydatigena; 2

(4.08%) carried mixed anfection with Dipyladium caninum and

Echinococcus granulosuss one (2.04%) carried mixed infection

with E. granulosus and Iaenia hydatigena.

The incidence of monospecific infection was 39 (79.5%4)

for Dioylidium caninum; 2 (4.03%) Joyeuxiella pasqualei; 2

(4.08%) Echinococcus granulosus and none wilh Taemia hydalizen

Among the 16 male amwmals of the age group of upto 6
months 6 (37.5%)F harboured cestode infeccions while oub of
the 24 female of the same age group 14 (58.33%) were posilive

for cestode infection. The sex wise iacidence of Dipylidium
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caninum cestodes was 2 out of 6 (33.33%) among the females
of above 6 months upto 1 year and all of the 5 (100%) male
animals of the same group; 7 out of the 14 (50%) amoag the
males and 3 out of 9 (33.33%) among the females of the age
group of apove 2 years upto 5 years as well as 6 out of the
7 (85.71%) amoaz the males and one out of 3 (33.33%) among

the females of lhe age group of above 5 years.

Joyeuxiella pasgualei occurred ia only 1 (6.25%) our of

1. males, 1 (16.567%) of the 6 females in addition %o 1 eacn
of the 14 males and 9 females in the age group categorles
first, secom ani fourth devailed in che table. Showlng very
sporadac incidence in comparison %o that of Dipylidiun

gcapinum.

The incidence of Taenia hydacigena was restricted co

only 1 (7.14%) out of 14 male dogs, and 1 (33.33%) ouv ol
3 female dogs of ihe age group categories & and 5 thereby
denoting a2 much lesser incidence for the parasite. The

incidence of Echinococcus granulosus, encountored only among

the age group categories & and 5 was respecuvively i, oub
of 14 (7.14%) among the males and one out of 9 (11.115)
among che females of the flirst group and 2 out of the 7
(28,57%) among ihe males, and 1 out of 3 (33.33%) amon;

females of the second group.

The intensity of infection wilh Dilepidid cestodes 18
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summarized in Table III., The intensity varied from 2 - 30,
5 = 34 and 3 = 45 for juvenile, adult, and fertilized cesto-
des respectively in vhe case of male dogs of the age group
of upto 6 months, carresponding figures berag 2 - 10, 6 = 25
and 4 = 65 among the females of the same age group; 1 - 3,

1 -8, and 1 - 9 anong tne males aad only 3 - 4 ferviliscd
cestodes 1n 2 female anmimals in the age group of above 6
months upto 1 years 2 - 5, 2 ~ 9 and 2 -~ 20 among the males,
with females having intensity ranying from 2 - 4, 2 - 13

and a sole case of 38 parasives ressectively in the age
group of above 2 years upto 5 years; the juvemile, adulc and
fertilised cestodes amony the male animals of the final age
group being 2, 1 -~ 12, and 1 ~ 16 for male dogs and nil,

2 and 5 for Jhe only female dog. The intensity of infeGiioa

wath Jeoyeuxiella pasqualeir of whicn only fertilised specimen

Jwere encountered in two cases and Jjuvenile, adult as wvell
ag fertilised specimen were encountered in the remaimng
case varied from 2 - 6, 1a the casec of former anl was 3,
1-6and 2 - 7, juvenile, aduli and fertilised specimens

res»nectively in the case of the lavter.

Invensity of infection with Taenia hydatigena vas 2 fer-

trlised specimen in the single incidence among the animals
of age group of above 2 ycars upto 5 years and oae incidence

of fertilised spccimen among the final age category.
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In the case of Echinococous granulosus only adult or

fertilized specimen were encountered, the intensitcy of
which was 14 and 80 respectively for the former, 26 and

300 for the latter among the anmimals of tne age group cave-
gory 4, while the anwmals of the age group category 5 had
the intensity ranging from 10 te 160 and 26 to 840 for vhe

adult and fertilized specimen respectively.

A total 119 dogs were screened for cestode iaiection by
examination of faecal samples, of which 17 out of the 52
animals of the age group of upto 6 months which were under
observation in cages during the study revealed the presence
of gravid segments of D. caninum, indicat.ng tne fact that
infection with the parasite could be detected by faccal exam
ination only in cases were the ammals are under observation
and the taecal sauples are subjected bto devarled examination
immediately on discharges The only other case of de.gCtion
of cestode 1afection of dog by the presence of proglotrids
in the faecal matertal related to that of single case Diphy-

llovothrzum latum infection, in which a senile pirece of

gtrobila was got expelled on an occasion. A single incidenc
each of detection of cestode infectron from the presence of

ova of the parasite existed in the case of Dipylidlum caninu

and Diphyllobothrium latum aad Taeniid species; Lhe latter

being impossible to pe assigned $o a particular parasiie
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because of the overlapping ranses of a number of morpho-
logical parameters with regard to the species of the family
Taeniidae, The above opservation prove beyond doubt vhat
exanmination of faecal sample for cestode infection give only
unreliacle information speculation based on whicn will be

fallacies rather chan feasible indications.

The genus Diphyllobothrium Cobbold, 13838.

The genus Diphylliobothrium was establighed with Diphy-
llobothrium gtemmacephalum as the type species by Cobbold

(1358), Luhe (1899) changed the name of the genus co Dibo-
thriocephalus, making Dibothriocephalus latug as tne type
species. But later, in the year 1310, Luhe re-establashed
the genus Diphyllobothrium.

According to the available literature, the following

stand as valid species of the genus at present:

alascence Rausch and Williamson, 1953.

i

. cameromr Rauscn, 1369.

o

. cordatum {Leuckart, 1863).

o o

. dalliae Rausch, 1350,

digcaipiens

. didelphydis
. dendraiticum (Nitzsch, 1824).

B oo |

o |

« elegans (Krabbe, 1855),
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glaciale (Cholodkowsky, 1915).
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hians (Diesing, 1850).

krotovi
lanceolavun (Kraboe, 1865).

laruer

lashleyv (Leiper and Atkinson, 1914}.

latum (Linnaeus, 1758).

mnus (Cholodxowsky, 1916).

mobirle (Rennie and Reid, 1212).
nansont

norveglcun

pacificum (Nybelin, 1931).
quadratum (von Linstow, 1892),
railletd

romery (Zschokke, 1903).
scoticum (Rennei aand Read, 1912).
subtile

theilers

tranatatis

ventropapillatum Delianure, 1955,
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D. wilsoni (Shipley, 1907).
D, ursi Rausch, 1954.

Rausch and Hilliard (1970) are of the view that meny
specres of the gems Diphyllobothrium may occur naturally

in both terrestrizal and marine mammals. Accord.ng bo chem,
D. latum is the most common species of the genus encountered

in dogs all over the world.

A single specimen referable to D. latum was eaccouncered

during the present investigavion, (Plate /X )

The worm was white vo ivory coloured and measured 150 cm
in lengtn. It was devoid of scolex and carried 184 proglo-
ttides.

The neck was attenuate, unsegmeanted and measured 9 mm in
lengthe About four fifth of tne strobila consisted of matu-
riag as well as mature proglottids. The mavure progloviids
were somewhat broader than long measuring 8 x 20 mm respect-
wvely with regard to the parameters and were completely
£11led with vhe structures of the male and female genital
complexes. The testes were minute multiple follicles number-
ing from 700 to 800 per segment and situated in both the
lateral fields in the dorsal plane of the body. The vasa
efferentia united mesially in fronv of the ococtype to form
the vas deferens which then proceesded anberiad as a convoluse

tube extending to the upper border of the genital atriua.
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Near its terminus, it carried a seminal vesicle and muscular
cirrus organ. The ovary was situated ventrally in the posc=-
erior third of the proglottid and carried a pair of synmet-
rical lobe. DBetween the two lobes of the ovary was sicuated
the oobype, surrounded by the Mehlis gland. The vagina
extended forward from the cotype and opened externally
immediately pehind the male genital pore. The vagina receave
near the proxamal end the oviduct as well as the common
vitelline gland duct, that collacts the vitlline maberial
from the numerous victelline follicles situated ventral &o

the testes, in the laternal fields. The uberus, arisiag from
the ootype, convoluted to form a rosetie=-shaped structure
and opened out at the uterine pore, situated ventrally, ac

a2 little distaance tvo the side, behind the vaginal pore., The
convoluted mass of tne uterus rovealed an inner as well as

an outer portion both of which were clearly discernible.

The eggs were tramevode like in appearance, berng oval
and operculated and measured 70 % 50 microns. The eggs
contained only unempryonaled germinal mass in the process of

cell differentiation.
The genus Taenia Linnaeus, 1758.

The genus Tacnia was first establisaed by Karl Lannaeus
in 1758 with the human parasite Taenia soliun as the type

species, According to the available literature, tne followan
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constitute the walid specics of the genus encountered in
dogs:

T. crassiceps (Zeder, 1800)

I3

. hydatigeaa (Pallas, 1766)
« kraboei (Momiez, 1873)

S ]

+ ovis (Cobhold, 1869)

=3

+ pisiformis (Bloch, 1780)

During the present lnvestigation, specimens refcrable to

I. hydatigena (Platel¥7) were encountsred in two dogs.

The worms were stout with well-defined scolex and were
milky-vhite in colour. They measured 84 to 90 cm in length.
The scolex was globoid and measurcd 0.330 mm in diramecer, It
carried four round nuscular, cup-shaped suckers, measuring
0.320 x 0,360 mn in diameter, each carrying anteriorily
directed adheswive areas., Anteriorily the scolex carricd a
muscular, protrusible rostellum, which was dome-shaved and
bearing 26 to 44 hooks, in two rows of an inncr smaller ones
and an outer larger ores, with alternating dispositions. The
large hooks and the small hooks respectively measured 170 -

220 / and 110 -~ 160 /u.

The strobila was long and broad and contained 98 to 106
segments. The posterior margin of each segmsnt overlapped
the anterior margin of the succeeding one. Segments in the

gravid part of the strobila exhioited tendency for a nedian
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longitudinal furrow on the dorsal as well as ventral
surfaces with indication to terainate posteriorly in a
notch. The proglottides carried single genitalia and the
gerwtal pores which were irregularly alternating werc
situated near the middle of the lateral margin of each

segment.

The male genitalia consisted of 600 - 700 testes
distributed evenly over ine dorsal surface of the scguent,
not ov:rlopping the ovarian and vitelline areas. Seminal
vesicle was absent. The cirrus sac, which vas cyliadcrical,

measared 450 x 130 mnme.

The ovary was bllobed, each lobe being almost circalar
and the sporal wang dastiactly larger than the poral. The
vitelline gland was large lying transversely behind the ovary
The consplcuous shell gland was situabed betueen tne ovary
and bthe vitelline gland. The uterus had a median lontiitudina
stenm and 5 to 10 stout, laisral branches on eithor side, each

showing evidences of sacculations towards apices.

The eggs were almost round, measuring 0.008 x 0.064 ma
wilh the characteristic radially striated embryophore enclos.s
the hexacanth embryo, and surrounded by an albuminous COace
The embryo measured 0.020 x 0.034 with hooks, 94 bto 120 micro

in length.
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The genus Echinococeus Rudolphi, 1801.

The genus Echinococcus was created by Rudelphi in 1301
for a larva described by Goeze (1782) from the liver of &

sheep and wasg named Taenia visceralis gocialis granulosa.

The important species of the genus, encouatered an dogs, are

the followiag:

E. granulosus (Batsch, 1786) Rudolphi, 1805.
E. multilocularis Leuckart, 163,

E. oligarthrus Dieslng, 1363.

During the present investigation, castodes refsrable to

E. granulosus were encountered in certa.a dogs (Plate#/¥V),
s

The worms vere minuie measuring 3 to 6 mm in length and
having only 3 or 4 segments. The scolex vas pyriform and
about 300 microns in %;ameter, provided with 4 suckerg varyin
1n measurements from aboul 0.013 mm snd armed vith 28 -~ 50
hook borne oa the apical procrusible rostellum. The neck
which is attemated, measared 0.2 to 0.3 ma xn length. In
worms having 3 segments, one of the seg?ents was LIBature,
one mature and one gravid, vhile 2 immééure segmentis occurred
in worms carrying 4 proglotiides. In all cases tne terminal

proglobtid was broadesi and longest and followed 1a size by

ihe mature one.

The female genaital organ was sxtuated an the posterior
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third of the segmenis. The ovary coasisted of 2 oval,
compact masses Joined by a narrow commissure. The vite-
llarium vas behind the ceatre ol ine ovary, near the poste
erior margwn of eacn ssgment. Menlis gland was situated

bativeen the ovary and the vitellarium,

fhe male genitalia comprised 32 to 40 testes measuring
0.02 to 0,03 mm in size. The genital pore always open=d
wn the posterior half of the segment. The utcorus extended
the eantire lengtn of tane mature segmencts and carried a
variable number of lateral branches with terminal outpocket-
ings, reseubling a loosely twisted coirl in tne terainal sege-

menvce

The eggs were spherical and measured J.032 to 0.335 x
0.025 to 0.03 mm, wvith an onchosphere each, 0.016 x 0.020 ma

in SiZe.
The Gemus Dipylidaium, Leuckart, 1363.

Leuckert (1363) esvaplished Lhe gemas with Dipylid.um
caminum (Lannacus, 1758) as lne c¢ype sprcies. Lopez - Neysra
(1928) and Venard (1933) have reviewed the gemis. According
1o the latter, the imporvant species under the genus arc D.

canwrum, D. olocsyomis and D.buencaninoi. During vhe present

investigacaon, cestodes referasle to D. caqinum (Wictennerg,

1952) were encoontered gurbe frequently(PlateVs¥),
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The worms measured 240 to 52C mm in length and 2 to
3.2 mm .n maximum width with the strobila having a chawin
of elliplical proglottides. The scolox was small ernd rhom-
hordal, measuring 0.2 to 0.25 mm in transverse diametcr.
It carried four deeply cupped, oval suckers and a median
apical club=-shaped rostellum, capable of almoest full peotru-
sion or complele invagination inco the scolex. The rostellum
was armed with two to four circlets of hooks, eacn wldh short
curved arm and large round base. The anterior hooks were tne
largest measuring 0.012 to 0.015 mm and the posterior cnes
the smallest, measuring 0,005 to 0.007 mm. Tne neck was shor
end slender, The i1mmature proglottids were broader than
longer in the proximal areas and squarish an distal portionsa
The wsacure and gravid segmen.s we:e Gypically pumphin seed
shaped. Eacn mature segmenc vas provided with a double sev
of reproductive orgens, with the genital atr.um on eaca lauer:
margia. Ihe mumber of testes varied from 100 to 120. The
maximum widbh of bhe segment which was in the wmiddle, was
3.2 mane Recepvacula seninalis was lackings The gravid prog-
lottids were filled viih 160 vo 183 <«gg packets, each with
8 = 16 eggs enclosed in aa embryonic membranse. The eggs were

spheracel and measnred 0,036 x 0.043 mm,

The genus Joycuxielia Funrmamn, 1935.
(Joyeuxia Lopez -~ Neyra, 1327 pre-occupled)
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The generic name Joyeuxia whica was progvosed by Lopez-
Neyra, 1927 was declared to be inadmissible by Fuwmaann {1935)
#ho proposed tne nane Joyeuxiella as a nomen novum for tne
taxa. Among the members ol the genus, J. pasqualed (Diamacre,
1893) is an important cestods, being encouatzred freguencly
in cats. During the presont investigatvioa, J. pasqualelr vas

encounteced in dog{Plate’/avi),

The length of the strooila ranged from 20 -« 30 cm wilh
maximum wadia of 2 mm near bthe middle region. The rosi2llum
carried a larger namber of 14 - 16 crowns of hooks in comparz-

son to the 2 ~ & crowns of Dipylidium caninume. The shape of

the segments appeaved to be almost half-hexagonal, with the
anterior coaes of the hexagon lying beuvweca the farst waurd
and first half and representing a prominenl progection each or
the lateral margin, carrying the geni.al atrium. The mabure
segments carried, each 46 to 50 testes. The gravid scimenls
carried single eggs per egg capsulos, eacn measuriag 0.033 x

0.048 mm in diometer.
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TReATMENT OF CcSTODEL INFLOCTION

Anthelmintic treatment of cestode infactions consticuce
an wmportant part of the control programnes aimed at the
eradication of the parasites. The older practices of ass-
essing the efficacy of anthelmiatic on tne basis of the
apparent clinical cure as evinced by Lhe discharge of port-
ions of the gtrobila as well as bthe absence of appoarance
of gravid segments and/or cestode eggs in the faeces of the
animal consequent to the traatment has been proven .o be
less reliable, because of the fact that the retention of
the scolex defeats che very purpose of the treatmenv. Sinc
effective treatment of cestode infections presupposes the
removal of the scolex as well and since the best evidence
of such a treatment is the elimination of tae scolex as
determined by an autopsy screening, controlled treatmenc
Trials with anthelmintics carry more relevance in costode
rafection, Mosky and Harewood (1941) evolved the controlle
test involving a comparison of vworm numbers betwceon treaved
and untreated group of animals, Ia the present investi,at-
ion the method adopted by Mosky and Harewood (loc. cit.)

was employed wath regard to infection with Taema hydaligen

as well as with Echinococcus gramilosus. In infection wich

Dipylidium canminum, which could not be arcificially set up

pecause of the limitation involving the rearLag of the Lnve

mediate host, controlled trials were not carried out and
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only clinical traals based on the treavment and post
treatment data pertaiming to the discharge of scgmeac

or ova alone vas carried out.

The controlled tr.als undertaken against Iaenia
hydacigena involved mine compounds namely, Albendazole
Amodiaguin, Fenbendazole, Hexachlorophene, Mebandazole,
Niclosamide, Oxyclozanide, Praziquantel and Taenil wnereas

simlar trials against Echinococcus granulosus imwvolved

the sole use of fenbendazole only. The clinical trials

carried out against Dipylidium ceninum involved all the
nine drugs used in vac controlled trials againsi Taenia

hydatigena infectlon.

REVILJ OF LIT-RAIURL

Anticestodal activity nave peen reported for a number

of drugs by various authors.

Albendazole (methyl (5 = (propyl thio) - 1H = benzi-
midazole ~ 2 ~ ¥1) carbamatve) is an anthelmlatic developed
oy Smyih Kline Animal Healch Products, Pemsylvama. The
preliminary trial by Theodorides et al. (1976) suggaswved
that a1t s active against cestodes of domestic animals like
sheep and cavile at tne dose rate of 10 mg/kg hody wewrghc,

being cent per cent effective against Monirezia sp. in sheep
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at 10 mg/kg body weight. Georgr (198u) used a multiple
dosage of 25 mg/kg for 3 - 5 days and founl the drug to
be ac.ive against Taenla species infection in dogs and
also reported tnat the activity of the drug is slipht agains
Dipylidrum species in dogs. According to Todd (1978), bthe

drug was effective against Mesocestoirdes corti infectioa

in pups at mulviple doses of 50 mg/kg body weight turce
darly for 2 days or at single dose of 100 mg/kg body weigcht,

as ascertained by autopsy screening after 3 days.

Fenbendazole (5 (phenylchio)-2~penzimidazole corbamaic
acid ead methyl ester), the anthelmintic developed as
Panacur by Hoechst, wasg claimed Lo ve of value against
gastroincestinal nematodes and lung worms as well as Gape
worms in sheep and goat. Gemmellet al. (197%) noticed that

the drug reduced worm burden with Tacnia hydellgena in

experimentally infected dogs at a single dose of eitaer 20
mg/keg or 80 mg/kg body weight.

Hexachlorophene (2-2'-methyleae bis (3,4,6 - crichloro-
phenol), the drug marketed as Distodia by Pfizer Lied., India
was slated to have limited use as aaticestodal drug aiso
in dogs. According to Leushan (1970), the deug was found
to be effective and with lower coxicity at dosage of 15 ng/
kg body weight 1n dogs experimentally infected wach Lichino-

coccus and Multiceps species. Demidov and Aminznanov (1973)
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obtained 83.% to 100% efficacy for the drug at 15 mg/kg
body weight against experimental as well as natural Tasma

hydavigena, Multiceps and Bchinococcus infections in dogs.

Amiazhanov (1977) obta.ned 100% efficacy with a combiaacion
of phenasal at 50 mg/kg body weight and Hexachlorophsene

at 100 mg/kg body wewght in food granules against exueri-
mental as well as natural echinococcosis and natural infect-

ions with Taenia hydatigena as well as Multicens in dogs.

Mebendazole (methyl 5 - beazoyl - 2 - benzimidazole
carbamate), marketed as Wormin by Cadila Lud. 25 claimed
to be effective aga.nst adult as well as larval cestode
infections. Vanparijs and Thienpoat (1973) using a dosage
of 100 mz mebendazole twice daily for 5 days, ootained 103
efficacy in 37.5% of dogs infected with D. canminum, 804

of dogs winfected with Taema pisiformis and 77.7% of dogs

infected wath L. hydatigena. Gemiell et al. (1975) ontained
100% efficacy Jiih mebendazole ageinst fchinococcus atc a
sangle dose of 160 mg/kg body weirght as well as at a double
dose of 20 mg/ke body weight at 2 day inlervals. [Ine above
authors also found thav the drug was 100¥ effective ab singl
doses of 20 or 40 mg per kg body weizht against Taenia
hydatigena. Gemmell gb al. {1377%) reported that tac drug
at 20 = 160 mg/kg body wersht co.ld not fully remove Cchino-

coccus granulosus infection in dogs, while it could clear
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Taenia hydatigena infection at the dose rate of 40 mg/

kg body weight., Gurrero et al. (1981) recorded 100%
efficacy for the drug at a multiple dosage of 22 mg/kg
body weight for 5 days and only 93.8% efficacy at the
game dosage for 3 days, in natural infections of dogs wvith
Taemia pisiformis. Siya and Trapathy (1981) recorded
100% efficacy for the drug agaimst I. hydatigena infaction
in dogs at the dosage of 100 mg/kg body weight for 3

consecutive days.

Niclosamide (2'5 - dichloro = 4' mtrosalicylanilide),
marketed as Mansonil by Bayer, Lever Kusen, Germany has
heen claimed to be effeccive against cestodiasis in aninals.
Good results vere ootained with the drug against Dipylideum
caninun at dose of 100 mg/kg body weight by Kurelec and
Rigavec (1961); wath 2 doses of 125 = 150 mg/kg body weight
at interval of 12 hrs. by Teichmann aad Grunbaum (1964);
wich doses of 110, 157 or 220 mg/kg body weight by Poole
et al. (1971); at 160 mg/kg body weight by Neumannand
Zavadil (1971); at 300 mg/kg body weight by Guralp and
Tigin (196G). The efficacy of the drug against Taemia
hydatigena has been authenticated by Forbes (1953) at 100 m
kg as well as at 150 mg/kg body weight; by Guralp and Tigin
(1966) at 300 mg/ksg body welght; by Ibragimov (1376) at
300 mg/kg body weight; by Matchanov et al. (1977) ac 250 mg,
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kg body weight and by Gemmel et al. (197%) at 32 or

62 mg/kg body weight. The drug was fouml to be effect~
wve against T. prsiformis by Neumann and Zavadil (1971)
at 160 mg/kg body weight and by Poole gt al. (1971) ac
the dose rates of 110 ng/kg, 157 mg/kg and 220 ng/kg
body weight. Guralp and Taigin (1966), Pal (1970), Poolcy
&t al. (1971) and Ibragimov (1376) all got 100% eflicacy

against experamental Multiceps multiceps infection in

dogs with niclosamide at dose levels of 100 to 250 mg/kg,
3 - 4 go/animal, 100 mg/kg and 200 mg/kg nody weight, cege-
pectively. Pal (1970) tried niclosamde at the dose rawe
of & g per adult dog and 3 g per pup in lafection wiih M.
gaigerd and obtained cent per cent efficacy in the traat-
menis. The efficacy of Niclosamide against Echinococcus
granulosus 1s quibe variaole., Kurelec and Rijavec (13G1)
gave nrclosamide at dosage of 100 mg/kg body wergnt to 4
dogs and at autopsy found that 3 of them were completely
cleared of the Lnfection. Delak gt al. (1963) Ffound tne
drug at 300 mg/kg to be effective in one third of the dogs
treated and 500 mg/kg to be s0 in 76.9% of bae cases. But,
the drug has given very little effect against experimenval
E. granulosus infection 1n dogs at dose levels of 50 mg/ks,
100 mg/kg and 150 mg/kg in the experiment conducted by
Forbes (1963). Cordero del Campillo et al. (1965) hao goo
good results against E. granulosus infection in dogs w.th
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niclosamide &t 500 mg/kz body weight. Merdiveny (1968),
Matchanov and Paramanova (1973), Demwdov gt al. (1974),
Kozakiewicz et al. (1975), Ibragimov (1976), Matchanov

et al. (1377) and Deka et al. (1981) used miclosamide &at
dose rates of 100 and 200 mg/kg, 200 mg/kg, 500 mg/kg,

200 mg/kg and 200 mg/ks respectively and got efficacy of
90%, 98%, 0, 100%, 66-72.3% and 34.7% respectively. Winters

(1981) dewormed a dog wnfected with Mesocestoirdes corti

with niclosamide at 150 mg/kg on 3 occasions, Speckmana
and Webster (1975) successfully treated a poodle infected

with Mescocegboides sp. by using Yomesan at &4 doses of 500

o5 /kg body weirght. Matchanova and Paramanova (1373) used
phenasal at 200 mg/kg body weight and got complete cure
in experamental infections in dogs with Multiceps or gchi-

nococcus or comoination of these parasites. Demxdov gt al.

{1974) used phenasal at 200 mg/kg and bunamidane hydrochloe-
ride at 50 kg/kg together and got 100% efficacy against
experimental E. granulosus infection iadogs. Gavrilov
(1978) treated dogs harbouring tapevorms with 3:1 mixturc
of phenasal and burnemrdine hydroxynapthoate at 100 mg/ks
body werght and ootained 100% effect agaanst Paenua hydati-
gepa as well as Multiceps multiceps and 71.5% effect against

Echinococcus granulosus. Oripov et al. (1978) used food

granules containming nwlverm and phenasal at the rate of
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20 mg and 250 mg/kg body weight, respeccively, and got
100% efficacy against Multiceps as well as Taenmia hydati-

gena and 73% efficacy against Echinococcus granulosus.

Bekirov et al. (1579)used granules containing phenasal
with salt, garlic and novacain at 250 mg/kg body weight

dose level agalnst Zchinococcus or ITaenia hydatigena

infection in dogs with 92 =~ 94.8% and 100% efficacy, res-

poctively.

Praziquantel (2 (cyclohexane-carbonyl) - 4-oxo -
1e2¢3.446,7.11b~hexahydro - 44 - pyrazino (2,1-a) =
1soguinolineg), marketed as Droncit by 3ayer, Leverkusen,
Germany 1s clained vo be a very effective anticestodal
drug, especially for dogs amd cats. Guralp et al. (1976a)
found the drug to be effeciive against T. hydatigena at
the dose level of 1 = 10 mg/kg body weight. The efficacy
of the drug against L. hydatigena in dogs has been confirmed
by Dey-Harza et al, (1.76) at 2 mg/kg; by Guralp et al.
(1976b) at 1 mg/kg; by Gyul'gyazli (1977) abt 2.3 ng/lks,
by Gemmell et al. (197%) at awout 1.25 mg/kg; by Thosas
and Andrews (1977) at 5 mg/kg and by Badlock et al. (1377)
at 2.5 mg/kg body weight in dogs. Praziquancel has also
been found to be effeccive against Taemia prsiformis
infection in dog at 1 mg/kg by Dey -Harza (1976); at 5 mg/kg
by Thomas and Andrews (1977); ot 5 mg/kg by Thomas and
Gonnert (1978) and at 2 mg/kg by Sakomoto et al. (1979).
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Gyul'gyazli (1977) noticed the drug to be 100% effeciive
at 2.5 mg/kg body weirght against Multiceps multiceps iale-
ction 1n dogs. Gemmell et al. (1977%) as well as Thomas
and Andrews (1977) reported cent per cent efficacy with
praziquantel against Taenia ovas in dogs at 1.2> mg/ Ky
aad 5 mg/kg body werght respectively. [he drug has also
been nobed to be very effective against Echinococcus lLafe-
ction in dogs. Zukovic et al. (1976), Guralp et al. (1976a),
Dey-Harza (1976) and Guralp ec al. (1976b) recorded 104
efficacy for the drug against experimental E. granulosus
infection in dogs at dose rates of 5 or 10 mg/kg, 1 to 10
mg/kgy, 5 and 10 mg/kg and 5 mg/kg body weight respectively.
Wikerhaussr et al. (1976) got 97.3%, 92.3% and 99.5% elfficacy
resvectively against 4-day old E. granulosus infection in
pups at dose rates of 2.5 mg/kg, 5 mg/kg and 10 mg/kg bedy
weight. Thomas and Andrews (1977) could completely renove
E. granulosus infection from dog witn praziquantel at 5 mg/kg
body weight. Gemmell et al. (1977% had effectively tr_aced
E. granulosus infection with praziguantel at 1.25 mg/ks
body weight. However, Gyul'gyazli (1977) did not get "ull
efficacy against E. granulosug infectlon in dogs with prazi-
quantel &t 5 mg/kg body weight. Humonas et al. (1979) tried
praziquantel at 5 mg/kg body weight in pups infected ilth
E. granulosus and got 98.96% efficacy against 12-day old,
100% efficacy ageanst 24-day old and 99.96% against 36-day
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old worms. f£obulej and Varga (1978) recorded 939.99%
efficacy for praziguantel at 3-5 mg/kg body weighb. Beck
et al. (1980a) and (1980b) has recorded 1004 efficacy
against B. granulosus infection in dogs with praziquaatel
al 5 mg/kg body weight. Gemmell et al. (1980) vried prazi-
quantel tThrough intramuscular, oral as well as suocutaneous
routes and got similar effects. Dorichies gt al. (132}
noticed praziquantel to he compleltely effective against
natural or expcramental Echinococcus infection. Deka gt al.
(1981) also recorded 100% efficacy againsi E. granulosus
in dogs wath praziquantel 5 = 10 mg/kge. Thomas and Aadrevus
(1977), and Sakamoto (1977) effectively trcated L. pulla-
locularig infection in dogs wath praziquantel atc 3 ag/kz
and 10 mg/kg body weighi, respectively. Thomas and Guanert
(1978) has sumnarised the resalt of treatizent of varlous
specireg of tapevorms in dogs wvith praziquantel and stavcd
that a dose of 5 mg/kz body weight ls effective. Sakamouo
gt al. (1979) got 1004 efficacy against E. multilocular.s
in dogs with praziquantel at 10 mg/ke body weight. The

efficacy of praziguantel against Dipyladium cansmm 14 dogs
was foand to be 100% by Guralp et al. (1276a), Dey-iarza
(1976), Guralp et al. (1976b) Gyul'gyazly (1977), Thomas and
Andrews (1977), Thomas (1977), Thomas and Gonaert (1J73),
Szkamovo gt als. (1979) and Dorichies et al. (1280)at duse
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rates of 1 to 10 mg/kg, 2.5 mg/keg, 2.5 mg/kg, 5 mg/kg,

5 mg/kg, 5 mg/kg, 2.5 ng/kg and 5 mg/kg,respectively.

The drug was also found to be effective against Mesoces-
toides corty by Thomas and Andrews (1977) at 50 mg/kg,
Thom.s and Gonnert (1978) at 5 mg/kg ami Sakamoto et al.
(1979), at 2 mg/kg body weight. Praziquantel has been
found to be 100% effective against Diphyllobothrium latum

by Sakamoto (1977) at 35 mg/kg, and Sakemoto gt a2l. (1379)
at 35 mg/kg body weight. Sakamoto gt al. (1979) also
noticed 100% efficacy for the drug againsi D. erinaces at

20 mgz/kz body weight.

Taeliml, an ayurvedic anthelmintic doveloped by tie
Indian Herbs Research & Supply Co., Sahranpur, is claimed
To cause the complete expulsion of tepeworus, along with
scolices. Siya and Iripathy (1381) traed taem:l 1n 5 pups

experimentally infected with Taenia hydacigsna at the dose

race of 500 mg/kg body wergnt orally once a day for 3 consec-
utive days beginning the 28th day of infeccion and found
the drug to be having 100% efficacy.
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RESULIS

EFFICACY OF ANTHELMINTICS AGAINST Taenia hydatigena

The efficacy of Albendazole av the dose rates of
12.5 mg/kg body weight was only 40% while the efficacy of
the drug ac 25 mg/kg body weight was 1004%.

Amodraquin did not show any efficacy at all at the
rate of 10 mg/ks body weight and showed an efficacy of only
20% at the dose rate of 20 mg/kg body weight as evadenced
by the recovery of 4 live worms in each of the 2 cases

treated at this dosage.

Fenbendazole showed an efficacy of only 204 at the dose
rate of 5 mg/kg body weight as both the animals treated yielde
4 vorms, each at autopsy examination. The drug was, hovever,
100% effective at the higher dose rates of 10 mg/kg body
wveight and 20 mg/kg body weight.

Hexachloropnene at the dose rate of 7.5 mg/kg body wergnt
exhibited an efficacy of 60% whale its efficacy was 100% at
the dose rate of 15 mg/kg body weight.

Mebendazole did not show any activity against Taenie hyda-
tigena at the dose rate of 7.5 mg/kg body weight, repeaced for
3 consecutive days. However, the drug was 100% efficac.ous
at the dose rates of 15 mg/kg as well as 30 mg/kg body veight,

both repeated for 3 consecutive days.
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Oxyclozanide (3: 3, 5, 5, 6 = peatachloro 2-2-dihydroxy
benzanilide) available as a 3.4% W/V solution (Zaail,I.C.I.),
was tried only at the dose rate of 34 mz/kg (1 ml/kg) body
werghs and was found to have a low efficacy of 20% in one

case and 40% in the other.

Prazaiquantel was given at 3 dose rates of 2,5 mg/kg,
5 mg/kg and 10 mg/kg body weirght and was found to be complecel

effective at the above dosages in all the cases.

Taeml, which was given at the dose rate of 500 mg/ke
for 3 consecutive days had no effect at all, as revealed by
the recovery of 5 viable worms from each of the two treated

dogs, during autopsy.

EFFICACY OF ANTHEIMINIIC AGALNST Echinococcus granulosus

The only drug that was tried against E. granulosus was
Fenberdazole at the dose races of 5 mg/kg, 10 me/kg and 20 mg/
kg body welghtv. The drug wvas not completely efficacious, ihe
efficacy obtainzd at the 3 dose rates being only nil, 20/ and

4, respectively.
EFFICACY OF ANTHEIMIJIICS AGAINSI Dapylidium caninum

Albendazole given at tne dose rates of 12.5 mg/kg body
welight was only 10% effective while 1ts efficacy was 25% at
the dose rate of 25 mg/kg body weight.

Amodiaquin was tried at the dose rates of 10 mg/kg body
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weight as well as at 20 mg/kg hody weight and was found to
be totally ineffective at both the dosages.

The efficacy of Fenbendazole at the dose rate of 5 mg/k3
body welghe¢ was cnly 10% while its efficacy at 10 mg/kg body
weight as well as at 20 mg/kg body weight was 100%.

Hexachlorophene which had been tried at the dose ratesof
7.5 mg/keg and 15 mg/kg body weighi showed efficacy of 254 ac
the lower dose rate and 60)% at the higher dose rate.

Mebendazole, at the dose rate of 7.5 mg/kg body weight
repeatved for 3 consscutive days did not show any effect ac all,
while at the 3 day repeated dosc rates of 15 mg/Kkg as well as
30 mg/kg body weirght, Lhe drug showed 1004 efficacy.

The efficacy of Niclosamide at the dose rates of 62.5 mg/k
body weight was only 20%. While at the higher dose ractes of
125 mg/kg body weighi and 250 mg/kg body weight the efficacy of
the drug was noted to be 100%.

Oxyclozanide atv che dose race of 34 my/kg body weight

revealed only vory low efficacies of 10% and 12.5% respectavel,

Praziquantel was tried at the dose rates of 5 mp/kg as rell
as 10 mg/kg body werzht and proved to be 100% efficacious ab
both the dosages.

Taenrl was given at the dosage of 500 mg/kg body weisht
dairly for 3 consecubtive days and did not show any efficacy at

this dosage against D. caninum.
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Table I
Incidence of cestodes in dogs, assessed by autopsy screening.
a) Overall incideace

Total Total Total number of dogs found to_be infecied with .
number of number of ) - .
dogs dogs dEMll— Joyiixi Echano D. ;anlnum D. CanLIuG D.c;nlnum T.hxd;gigg
cxamined infected 22 g8 20°CS
caninum pasqualei granulosus J. pasqualei T. hydatlgeqa L.granalosus B.granulos
88 49 39 2 2 2 1 2 1

L9



62

Table 1

Incidence of cestodes in dogs, assessed by autopsy
sereening
b) Overall incidence according to host age groups

Sl. Host age  g.. Number Dipylidium Joyeuxiella Taenia Echinococ

No. group examined caninum pasqualei hydatigena granuilos
Male 16 6 1 - -
T+ Upto 6 months ponayeop 14 - - -
2. Above 6 months Male 5 5 - - -
upto, one year Female 6 2 1 - -

3. Above one year Male 1
upto 2 years Female 3

4, Above 2 year Male 14 7 1 1 1
upto, 5 years Female 9 3 1 - 1
Male 7 6 - - 2

5. Above 5 years pepaie 3 1 - 1 1
Total 88 44 4 2 5
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Table II
Incidence of cestodes in dogs, assessed by autopsy screenlng
a) Incadence an host age group upto 6 months.

Tumber of Sl. Dipylidaum Joyeuxaella Taenia  Echinococcu

Sex animals Age
examined. No. caninum pasqualer hydatigena gramnulosusg

month
month
month
months
moxnths
months

Male 16
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OVl =5 = =3
+ 4+ o+ d
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moavh
month
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month
month
months
months
months
months
months
months
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Female 24
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b) Incidence in host age group above 6 months and upto 1 year

1 7 moaths
2 8 months
Male 5 3 8 moaths
4 1 year
5 8 months

R
Y
EL
1L

1 7 months
Female 6 210 months

+ +
+
1
1

¢! indicates positive cases.
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¢) Incidence in host age group above 1 year and upto
2_yoars.

Sex N:ggizlgf Sl. ,,.  Dipyladuum Joyewtiella Taema  Eohinococa:
examined. Noe. caninum pagaualel hydatigens granulosu:

Male 1 - - - -

Female 3 - - - -

d) Incidence in host age group above 2 yearg and upto
5 years.,

3 years
3 years
4 years
4 years
4 years
5 years
5 years
5 years
5 years

Male 14

I N |
A I A AN
I B R R A

NI A

WO OWm U -

v

Female °]

WML =
<
q
w

T BN

14 ¢ 13

[N

+1 81

e) Incidence in host age group ahove 5 years.

1 6 years
2 gywms
3 years
Male 7 4 6 years
5 6 years
6 8 years

1 Y3 ¢
| 20 O T I I |
[ S I |

SR I

6 years
8 years + - - -

1
[}
+
+

Female 3

N o=

'+' indicates positive cases,



Intensity of Dilepidid cestode infection in dogs.

Table III
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a) Inteasity in host age group upto 6 months.

5.

Dipyladium caninum

Joyeuxiella pasqualer

Sex No Age Juvenile Mature Gravid Juvenile Mature Gravid
1 1 month 0 8 17 - - -
2 1 month 30 0 0 - - -
Male 3 1 month 8 34 28 - - -
4 5 months (¢} 8 15 0 0 2
5 5 months 8 12 16 - - -
6 6 months 0 0 3 - - -
1 1 month 15 25 20 - - -
2 1 month 20 25 5 - - -
3 1% month 5 12 21 - - -
4 1% month 2 5 8 - - -
5 1} mounth L 7 g - - -
6 15 wonth Q 5 45 - - -
Female 7 2 months o] 0 6 - - -
8 Z months 10 25 65 - - -
9 2 moaths 4 6 20 - - -
10 2 monchs 10 24 31 - - -
11 5 moaths Q & 2 - - -
12 & months 0] 0 1 - - -
13 6 months ¢ 0 1 - - -
14 6 months 2 6 4 - - -
b) Intensity an hosi age group above 6 moatns and upto 1 year
1 7 months 0 1 1 - - -
2 8 months 2 4 6 - - -
Male 3 0O months 3 8 9 - - -
4 1 year 0 0 8 - - -
5 8 months 1 0 2 - - -
1 7 montns 0 0 3 0 0 6
Female 5 45 months 0 0 4 - - -
c) Intensity in host age group above 1 year and upto 2 years.
Male - - - - - -

Female
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d) Intens ty in host age group above 2 years and upto

5 years,
Sex St Age Dapylidium caninum Joyeuxiella pasgualel
X No. & Juvenile Magure Gravid Juvenile Mature Gravid

1 3 years - - - 5 ) 7
2 3 years 2 Q 0 - - -
3 4 years 0 0 2 - - -

Male 4 4 years 0 5 10 - - -
5 4 years 0 2 0 - - -
6 5 years 5 0 20 - - -
7 5 years 2 5 9 - - -
8 5 years 0 9 6 - - -
g
1 3% years 0 5 o) - - -

Female 2 4 years 4 18 33 - - -
3 5 years 2 2 o] - - -
4 5 years - - - 0 1 2

e) Intensity in host age group above 5 years

1 6 years 0 0 3 - - -
2 6 years 0 12 60 - - -

Male 3 6 years 0 9 11 - - -
4 & years 0 1 1 - - -
5 6 years 2 4 4 - - -
6 8 years o] 8 7 - - -
1 8 years 0 2 5 - - -

Femzle
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Intensity of Taenxid cestode anfection ain dogs.
a) Intensity in host age group upto & months

Sl.

Taenia hvdatigena

Echinococcus granulosus

Sex No. Ags Juvenile Matuvre Gravid Juvenils Mature Gravid
Male - - - - - -
Female - - - - - -

b) Intensity in host age group above 6 moaths upto 1 year.
Male - - - - - -
Female - - - - - -

¢) Inlensity in host age group above 1 year upto 2 years.

Male - - - - - -
Fenmale - - - - - -
d) Iatensity in host age group above 2 years upto 5 years.

Male 1 &4 years 0 6] 2 - - -

2 5 years - - - 0 80 302

Female 1 &4 years - - - 0 14 25
e) Intensity in host age group above 5 years.,

1 6 years - - - 0 160 340

Male 5 6 years - - - 0 50 25)

Female 1 6 years 0 o) 1 0 10 26




Table V
Incidence of cestodes an dogs assessed by faecal sample examinatlone

No. of Cesgtode proglottids encountered B Cesgtode ova encoum:ere% )
Host age 5. gninals DiphylTo- Dipyli- Joyeuxi- Fasnia Lchigo~ Liphyllo= Dipyli- Joyeuxi- Taenlid
group examined. bothrium dium ella sp coccus bothraium drum ella
SDe SPe SPe ¢ SPe Spe SPe SPe SDe
Upto 6 Male 31 - 14 - - - - - - -
months  penaye 29 - 3 - - - - 1 - -
Above 6
months  ale 6 - - - = = = - = -
upto 1 i - - - - - - -
year Female 7 - -
Above 1 o
year up toMaﬁl.(. 5 - - - - - - - - -
2 years Female 5 - - - - - - - - -
Above 2
years Male 19 3 - - - - 1 - - -
upto 5 - - - - - - - -
years Female 10 1
Above Male 11 - - - - - - - - -
5 years Female 4 - - - - - - - - -




Table VI

Incidence of cestodes in dogs assessed by faecal sample examination.
a) Incidence in host age group upto 6 months.

Cestode proglottids encountered Cestode oga egcounterﬁg
Dipnyllio-Dipyli- Echino- Diphyllo- Dipyli- Joyeuxi laen-
Age Localaty bothrium dium Taenia coccus bothrium dium alla 1id
SDe SPs SPe SPe 3P SPe SDe SPe.

No. of
animals gﬁ'
examined. *

Sex

]
‘-
]
]
1
]
1
]

month Mannuihy
morch Mannuthy
month Mukkabtu=-
kara
month Kalathode
month Kalathode
month Mannuthy
month Manauthy
1% month Nadathara
91% month Mudicode
101% month Patiikkad
111% month Patltikkad
121% monch Mannuthy
13 2 month Manuuthy
14 2 month Nallankara

]
+
t
’
'
)
§
[}

_— ) el e PRLGELIY

Male 31

O3 F W -

I R I A I I N B
R R R
I T O T I S R I R R I |
I I R R T I B N N B I
O T T T O I T O B O
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1 1 month Mannuthy
2 2 month Mammthy =
Female 21 33% month Mukkattuka-

)
&
§
1
|
]
1
|

-
]
]
]
1
4
1

ra
4 6 month Nadathara - - - - - + - -

+
]
]
1
[}
]
|

*+! indicates positive cases.



b) Incidence in host age group above 6 months upto
1 year.

Gestode proglottids encountered

Cestode ova encouncered

No. of - x
. sl. Diphyllo=Dipyli= Bohino~ Diphyllo- Dipyii- Joyeu— lae=
P 3 S4PAYLLiow=l)LDY L1 LDLpny DY, A4
Sex 2%;?_‘}1:(1 Noe. Age Locality bochraum dium Taenia coccus bothrium dium xiella niid
SPe SPe  SPe SPe Spe Spe. Spe SPe
Male 6 - - - - - - - -
Female 7 - - - - - - - -
¢) Incidence in host age group above 1 year upto
2 years.
Male 5 - - - - - - - -
Female 5 - - - - - - - -
d) Incidence in host age group above 2 years upto
5 years.
Male 19 1 4% years Mullakkara + - - - + - - -
Female 10 1 4 years Kunnamkulam - - - - - - - +
e) Incidence in host age group above 5 years.
Male 11 - - - - - - - -
Female 4 - - - - - - - -

oL



Name of the drug Albendazole Anodiaquin Fenbendazole Hexachlorophen

Dosage 12,5 mg/kg 25 mg/kg 10 mg/kg 20 mg/kg 5 mg/ks 10 mg/kg 20 mg/kg 7.5 mg/kg 15 mg/
Sl. No. of animals
treated 1 2 1 2 1 2 1 2 1 2 12 1 2 1 2 1 2
No. of larval
scolices given 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
No. of worms expected
to be prescnt 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
No. of worms recovered
at autopsy 3 4 00 5 5 5 4 4 5 10 0 0 2 2 10
Stage of worns : 4
recovered Live? é;‘arg - = live lz.vef:' i‘é‘arglive ls.vef,' g‘li‘:gdead- - =« live live dead-

Efficacy of the
drug 40% 40% 100% 100% nil mil 20% 20%  20% 20% 100% 100%100%100% 60% 60% 100% 100
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Table VII

flcacy of anthelmintics against Taenia hydatigena

Mebendazole @ Niclosamide Oxyclozantde Praziquantel Taenil $

5 mg/kg 15 mg/kg 30 ng/kg 62.5 mg/kg 125 mg/kg 250 mg/kg 34 mg/kg 2.5 mg/kg 5 mg/kg 10 mg/kg 500 mg/kg

2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
5 2 1 0 0o 1 2 0 0 0o 0 4 3 2 2 0 1 0O 0 5 5
e live dead dead - - dead dead - - - - live live dead dead -~ dead - - live lwve

1 ml 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 20%  40% 100% 100% 100% 100% 100% 1000 nil ni

@ Treatment repeated for 3 consecutive days
$ daily for 3 consecutave days.



Name of tne drug Albendazole Amodiagquan Fenbendazole Hexachloropl

-

Dosage 12.5 mg/kg 25 mg/kg 10 mg/kg 20 mg/kg 5 mg/kg 10 mg/ks 20 mg/kg 7.5 mz/kg 15

31, No. of animals
treated 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1

Average No. of gravid
segments passed
before treatment(+) 5 19 3 4 2 5 7 2 5 8 4 2 4 2 7 2 11

No. of scolex recov-
ered after treat-—

live = = - - - - - - = = - - - - - - -
ment from the -
racoes Gead %+ 1 - 1 - - - - - 21 - 3 - - 3 1
Noe. of worms -

live 9 18 6 9 9 16 18 7 18 27 = - - - 16 24 20
recovered at
autopsy dead 1 1 2 3 - - - - 2 1 12 9 7 & 4 3 4
Commuted lotal
Ne. of worms 10 20 8 2 9 16 18 7 20 30 13 9 10 6 20 30 25
Efficacy of the
arug (==} 106 104 25% 25% nil mal nmal nal1Q 10% 10061004 100% 100%20% 20)% 25% &

(+) A total No. of gravid segments passed during the 3 days prior to treatment was assessed by
examinacion of the faecal wmaterial passed during the period by eacn anumal and the average for
the 3 days calculated.

(==3The efficacy is deter mined as percentage of dead worms to the total No. of worms.



Table VIII 72
Efficacy of anthelmintics against Dipylidium caninum

Mebendazole(&) Niclosamide Oxyclozamde Praziquantel Taenil(&)

5 mg/kg 15 mg/kg 30 mg/kg 62.5 wg/ke 125 mg/kg 250 mg/kg 34 mg/kg S mg/ke 10 ma/kg 500 mg/kg

2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
5 3 4 2 3 8 2 9 5 4 2 6 8 3 5 2 2 8 6
- 3 1 2 - = - 13 % 1 - 1 - - 2 - 1 - -
1% - - - - 12 4 - - - - 18 21 - - - - 27 18
- 8 14 T 8 3 1 18 13 10 8 1 3 12 13 4 5 - -
14 11 15 9 8 15 5 21 13 11 8 20 24 12 15 4 6 27 18

ml 100% 400% 100% 1000 20% 20% 100% 100% 100% 100%  10% 12.5% 100% 100% 100% 100% axl il

Treatmant repeaced for 3 consecutlveldays.
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Table IX
Efficacy of anthelmintic against IZchinococcus
granulosus
Drug Fenbendazole
Dosage 5 mg/ka 10 mg/kg 20 mz/kg
S1l, No. of animals treated 1 2 1 2 1 2
No. of protoscolices given 2000 2000 2000 2000 2000 2000
No. of worms expected to
be present 4000 1000 1000 1000 1000 1000
No. of worms recovered atb
autopsy 1100 1020 790 808 580 610
Stage of worms recovered live Irve lave live live lave
Efficacy of the drug nil nil 2006 20% LO¥ 405
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DISCUSSION
The aubopsy screemng carried out during the present
studies revealed the occurrence of only 4 species of cosuvodesy

namely Dipylidium canznum, Joyecuxiella pasqualei, Echinococcus

gragulesus and Tacmia hydatigena.

Of these 4 species of cestodes, D. caninum shoved the
highest overall incidence of 50%, This was in confirmity wzih
the findings of Abo-Shady (1980) who recorded an incidence of
62.4% for the parasite among stray dogs in Egypt; Costa gl ol.
(1971) who recorded incidence of 47.2% for D. caninum in
pariah dogs in Texas; Ohishi et al., (1973) who recorded incid~-
ence of 42.2% in Tokyo and Sahasrabudhe gt al. (1969) who
recorded incadence of 47% in dogs in Madhya Pradesh. Onily
lower incidence rate of 20¥% was encountered by Kannangara and
Karunaratne (1970) in Colombo, 18% in Iran by Mirzayans et al.

(1972) & 25% in Bihar by Kumzr & Sahai (1972).

The incidence of T. hydacigena recorded by aubopsy screeni
during the present studies was only 2.27%. This was in confir
mity wath the findings of Palmiera gt al. (13978) in Utah (23%);
Tassil and Wideshorn (1971) in Rome (1%) and Sawyer et al.(1975
in Utah (4%) but much higner incidences were recorded by Dada
(1980) as well as Dada et al. (1979) in Nigeria (66.2% co 77.9
Dent and Kelly (1976) ia Balyney (33.33%); Sahair (1969) in
Barielly, India (31.37%); Sabasrabudhe et al. (1969} in Madaye
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Pradesh (23¥%) and Kumar and Sahai (1972) in Pailna (19.4%).

The inciadence of E. gramulosus recorded during the
present studies was 5.676. This was in confirmity wath the
findings of Saleh & Ahmed (1965) in Karachi (7)) and
Mirzayans et al. (1972) in Tehran (8%). Higher incidence
rates were recorded by Gemmoll (1957) in New South Wales,
Australia (25.6%) 3 and by Hussain and Akhtar (1969) in
Lahore(25%) .

The incidence of J. pasqualei was noted to be 4.5% during
the present studies and there is no previous data regarding

1he incidence of the parasite i1a dogs.

Out of the 119 dogs screened for cestode infectlon by
faecal sample examination, 18 animals (15.1%) were found to
be positive for D. caminum infection. This observation is
in general confairmty wvith the findings of Jackson & Arundel
(1971) who encountered an incidence of 17% infection in dogs
in the State of Victoria, Australia; Chaneet and White (1370)
who encountered aa iacidence of 16.4% in Albany area of
Westera Australia and Dent & Kelly (1576) who encountered
an incidence of 13.6% in Blayney, New South Wales, Australia.
Higher incidence rate had been recorded by Kelly (1975) in
Sydney, Australia (67.5%); Willians (1976) in Dyfed, South
Wales, U.K. (45.1%)3 Dada and Belaino (1979) 1a Zaria, Nigeria
(67.5%) and by Arru and Nieddu (1979) in Sardinia (74.67%)

whereas lower ancidence rates had been recorded by Mirzayans
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et al. (1972) in Iran (3%); Fernandes et al. (1973) in Parana,
Brazil (2%); Bazzochi and Canestri - Trotti (1979) 1a Forli,
Isaly (2.5%) and by Mohanlal (1982) in Kerala (3.23%).

The incidence of Diphyllobolhrium latum infection as debes-
mined by faecal sample examination during lhe present studies
was only 0.8% and was comparable to that of Schawalder (1975)

who encountered only 1.4% positive cases in Bern , Switzerland,

The incidence of taeniid tape worm infection detected by
faecal sample examigation during the present studies was 0.8
and the specific identity of the parasile involved in che case
could not be determineds. The low rate of incidence ovserved
is comparable to the findings of Mituch (1968) who encouncered
T. hydatigena infection in only 1.6/ of mongrel dogs and no—e

pure-bred dogs and Multiceps mulvliceps infection in only 3.1

and gone of the above animals in Slovakia, However, Shepelev
(1958) and Schantz et al. (1977) observed higher rates of 16.3%
and 45.5% infection with L. hydatigena in dogs in U.S.S.R. and
U.S.A., respectively, by faecal sample examination. While Sims
and Sanchez (1979) and Islam (1980) recorded higher rates of
31.2% and 62.5% infection with E. granylosus in Chale and Baagl

desh respectively by faecal sample examination.

The anthemincic efficacy of Albendazole against I. hydatige
at the dose rate of 23 mg/kg body weight was 100%, eventhous?
the effrcacy atv tae dose rate of 12.5 mg/kg body weight wvas onl
40%. Georgi (1980) found che drug to be active against lasnla

species in dogs at multiple dosage of 25 wg/kg vody weaghic for .
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5 days only. During che present studies the drug exhibited
only a low efficacy of 30% at the dose rate of 25 mg/kg body
weight which is in confirmity with the observation of Georgi
{(loc. c2t.).

In the present studies, Fenbendazole was found to be cent
per cent efficacious against both I. hydatigena and D. caninum
at the dose rates of 10 mg/kg as well as 20 mg/kg body weight,
though the efficacy of the drug at the dose races of 5 mg/kg
body weight against these parasites were very low, being only
20% and 10% respectively. The finding supports the view of
Gemmell et al. (1977p) that the drug reduces worm burden wibt
I. hvdatigena in experimentally infected dogs at single dose of
eitner 20 mg/kg or 80 mg/kg body weight., The efficacy of the dm
against E. graanulosus was noted to be nil, at 5 mg/kg body uelgl
20% at 10 mg/kg body welght and 40% at 20 mg/kg body weight.

The efficacy of hexachlorophene observed during the present
studics was 60% and 100% ageinst I. hydatigena at the dose rate.
of 7.5 mg/kg and 15mg/kg body weignt, respectively, vhile its
efficacies against D. caninum ab tne above dose rates were 25%
and 604, resoeccively only. Demidov and Aminzhanov (1975) note
the drug to be 85.9% co 100% efficacious against L. hydatigena
at 15 mg/ks ?ody weight and the present finding agrees in genert

with this observat.ion.

Mebendazole exhibited cent per cent efficacy agarnst I.hydal
during the present studues at the dose raves of 15 mg/ke as well

-~

30 mg/kg both, repeated for 3 coasecutive days; eventhough the
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efficacy of the drug at the lower dosage of 7.5 mg/kg body wei,
was nil. Vanparijs and Thaenpont (1873) ootained only 77.74 e
cacy for the drug against T. hydatigena at the dosage of 100 m
twice darly for 5 days. Vhile Gemmell gt al. (1975) noted ena
tne drug could clean I. hydatigena infection at the dose rates
40 mg/kg body weight. Siya and Tripathy (1981) had obtained 1
efficacy for the drug agaimt f. hydatigena infection at the d
rate of 100 mg/Xg body weight for three days; which is a much

higher dosage than the present ones. The present finding of cc

per cent efficacy of the drug against D. caminum at Lhe dose m

of 15 mg/ks as well as 30 mg/kg boly weight, for 3 consecucive
days differs from that of Vanparijs and Thienpont (1973), vho
similar effects at a higher dosage of 100 mg/kg twice daily fo
5 dayse.

The high efficacy of Niclosamide encouatered during the pr
studies is in general agreecmeat wvith the Lindings of Lurelec a
Rijavec (1961). The present finding of cent per cenc efficacy
against T. hydatigena infection at the dosages of 62.5 ng/ic,,
125 mg/kg, and 250 mg/kg body weight corraboraves wita Eae [in
of Forbes (1963) and Matchanov et al. (1977). The good resuls
of the drug against D. caminum at the dosages of 125 mg/kg bod
welght as well as 250 mg/kg body weight agrees wich the obscov

of Poole gt al. (1971), as well as Neumann and Zavadal (1371).

The high efficacy of praziquaatel observed during toe pres
studies against I. hydatigena at the dose raves of 2.5 mg/kg,
5 mg/kg; and 10 mg/ks body weight agrees with the observabuon
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Guralp et al. (1976}, Dey-Harza gt al. (1976), Gyul'gyazall
(1977}, Gemmell gt al. (1977), Thomas and Andrews (1977) and
Badlock et al. (1377). The high efficacy of the drug againss
D. caminua at the dose raves of 5 mg/kg as well as 10 mi/ke
body werght 15 also in conficmity with the ooservations of
Guralp et al. (1376), Dey-Harza ef al. (1976), Gyultgyazali
{1977), fhomas and Andrew (1977), Thomas and Goanert (1373},
Sakamoto gt al. (1979) and Dorichies et al. (1980).

Taenil, gave no effect at all during the present studics
against T. hydatigena or D. caminuu at the dose rates of 500mg,
kg body weight given for 3 consecutive days. This fianding uis
in total disagreement with that of Siya and Trapathy (1981)
who obtained 1004 efficacy for the drug at the avove dosage
schedule against T. hydatlgena. The present studies dud not

show any effect av all for Taemil against D. ganinum also.
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SUMMARY

1. An investigation has been made into the incidewce of
caestodes of dogs in Kerala state by autopsy screening of 88

dogs and examination of faecal samples of 119 dogs.

2. The specific identily of the different cestode speciles
harboured by the animals has been determined from tvhe morpho-
logy of the worms, gravad segments and eggs encountered during

the investigation.

3« A total of five species of cestodes, viz., Dipylidiun
caninum, Joyeuxiella pasqualei, Diphyllobothrium latum, Iacnia

hydatigena and Echinococcus granulosus, has veen encountered

1n the dogs during the present studies.

4, The autopsy screening revealed that Dipylidium caninum

had the highest incidence (50%) and Taerua hydatigena had che

lowest incidence (2.74). Joyeuxiella pasqualei was present .n

only 4.54% of the dogs while Echinococcus granulosus was prese

in 5.67% of the dogse.

5« The highest lncidence of Dipylidium caninum was encount.
ered in animals of the age group of above 5 years of which
70% harboured the parasite. The highest incd dence of dJoyeux.e:
pasqualei was encouncered in animals of the age group of above
6 months and upto one year (3.09%). The highest incidence wigl

Echinococcus granulosus and ITaema hydatigena occurred in

animals of the age group of abowe 5 years, being 30% and 103

respectively.
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6. dJoyeuxiella pasqualei was recorded for the first time

from dogs during the present sbtudies.

7. Examination of faecal samples revealed that Dipylidium

caninum was the most common cestode,

8. Nine anthelmintics viz., Albendazole, Amodliaquin, Fenbenda-
zole, Hexachlorophene, Mcbendazole, Niclosamide, Oxyclozanide,
Praziquantel and Tacmil, were tried against experamencal Tacnuc
hydatigena infection as well as nalural cases of Dipyladiun

canminum wnfection. Fenbendazole was also tried against experi-

mental Echinococcus granulosus infectilon.

Albendazole at 25 mg/kg, Fenbendazole at 10 mg/kg and 20 mg
kg, Hexachlorophene at 15 mg/kg, Mebendazole at 15 mg and 30 me
repeated for 3 days, Niclosamide at 62.5 mg/kg, 125 mg/kg and
250 mg/kg and Praziquantel at 2.5 mg/kg, 5 mg/ks and 10 mg/kg

were complevely effective against Laenia hydatigena infeclion.

Fenoendazole at the above dose rates had efficacies of 0%,

20% and 4% only agarnst Echinococcus granulosus.

Fenbendazole at 10 mg/kg and 20 mg/ks, Mebendazole at 15 m:
kg and 30 mg/kg reveaved for 3 days, Niclosamide ab 12 mg/kg
and 250 mg/kg and Praziquantel at 5 mg/kg and 10 mg/kg were al
100% effective agawnst Dipylidium caninum while Albendazole ar

Hexachlorophene, which were quite effective against Taema
hydatigena, were found to be much less effective against Dipy-

lidium caninum.
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ABSTRACT

Five speclies of cestodes, viz., Dipylidium caninum,

Taen.a hydatigena, Echinococcus granulosug, Joyeux.ella

pagqualesr and Diphyliobothrium latum were encountered in

dogs in Kerala, of which Dipylidium caninum was the comm—

onesl., The incidence of Dipylidium ganinum was the highesy

in animals of the age group of above 5 years, while that of
Joveuxiella pasguales was highest in animals of the age
group of above 6 months and upto one year. Echinococcus

gronulosus and Taenia hydatigena vere most prevaleat in the

age group of above 5 years. Examination of faecal samples

of dogs also revealed that Dipylidium caninum was the most

prevalent cestode of dogs. Albendazole ab 25 mg/kg body
welght, Fenbendazole at 10 mg/kg body weight, Hexachlorphene
at 15 mg/kg body weight, Mebendazole av 15 mg/kg body weight
repeated for 3 days, Niclogamide ab 62.5 per kg body weirght
and Praziquantel at 2.> mg/kg body werght could remove Taenia
nydatigena completely. Fenbendazole at 20 mg/kg body weight

had an efficacy of only 40% against Zchinococcus granulosus.

Fenbendazole at 10 mg/kg body werght, Mebendazole at 15 mg/
kg body weight repeated for 3 days, Niclosamide at 125 mg/kg
body weight and Praziquantel at 5 mg/kg body weight had also

100% efficacy against Dipylidium caninuag.
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