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INTRODUCTION

The domestic dog, Canis fa m ilia r is  L . , is  a cosmo

po litan  animal l iv in g  in  close contact with man as w e ll 

as various species o f animals, including lives tock  lik e  

the herbivores o f  economic importance and pets l ik e  the 

ca t, as a v e rs a t ile  benefactor o f  mankind* Because o f i t s  

ubiquitous d is tr ib u tion  and intimate association  with man, 

the dog envoys an important position  m  the day-to-day 

l i f e  o f human beings a l l  over the world.

The dog population, comprising o f owned animals 

l iv in g  under the contro l o f th e ir  masters and the unowned 

ones having uncontrolled existence in  every conceivable 

sort o f habitat, is  substantial m  almost a l l  regions o f 

our country. The wide d is tr ib u tion  w ith ample chances fo r  

extensive movements in  uroan as w e ll as fe r a l  habitats and 

the carnivorous feed ing habits make the dogs very prone co 

high degree o f invasion with innumerable species o f parasi

t i c  organisms. The slack set up o f veterinary as w e ll as 

public health provision  enforcements m  the country provides 

more than adequate opportunity fo r  the dogs to th rive  as 

disseminators o f the parasites harboured by them.

Among the parasites l ia b le  to be encountered in  dogs, 

the cesoodas (subclass: Cestoda; Class: Cestoidea; Phyi'io:



Plabyhelminthes) are an important category in  as much as 

they constitu te a rather la rge group o f organisms with 

considerable pathogenic e f fe c ts  to the hosts and also cause 

substantial economic losses and severe public health problem 

The cestodes o f dogs, and more p a rticu la r ly  the taem id  

species o f  the group, are also important m  that they are 

d if f ic u lt , to  be con tro lled  and eradicated because o f th e ir  

b io lo g ic a l p ecu lia r it ie s  as w e ll as the eco log ica l and 

regu lationa l handicaps.

Ava ilab le information revea ls tnat sys^ema-cic study 

w ith regard to  mhe incidence as w ell as in ten s ity  o f cestode 

in fec tion s  m  dogs and treatment o f the in fec tion s  has, so 

fa r ,  not oeen made in  Kerala. The present in vestiga tion  is  

therefore undertaken to  c o lle c t  data regarding the prevalence 

o f cestode in fe c t io n  in  dogs m  Kerala and the treatment 

which could be undertaken fo r  con tro llin g  mhe in fection s .

The information gathered is  expected to  provide basis fo r  

an e f fe c t iv e  programme fo r  the s c ie n t i f ic  eradication  o f 

these important parasites.
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PRESENT INVESTIGATION

The work connected with the present studies extended 

fo r  a period o f almost 2 years from October, 1930 and comp

r ised  o f a survey on the incidence o f cestode parasites in  

dogs, with observations on th e ir  morphology as w e ll as spec

i f i c  id en tity  as a lso investigations on the treatment o f 

cestode in fections o f dogs.

In  a l l ,  four species o f cestodes were encountered in  

dogs, d e ta iled  morphology and sp ec ific  id en tity  o f a l l  o f 

which are reported.

The incidence o f cestodes in  dogs was determined by 

employing the a lternate methods o f e ither carrying out 

autopsy screening o f the animals or conducting examination 

o f fa eca l samples from the animals as was possib le with 

relevance to the a v a ila b il ity  o f  the specimens fo r  examin

ation* Dogs procured from m  and around the Mannuthy area 

or cadavers a va ilao le  a fte r  experimental uses o f dogs by 

various departments o f the College o f Veterinary & Animal 

Sciences, Mannuthy formed materials fo r  the autopsy screening 

while fa eca l samples co llec ted  through the courtesy o f 

various veterinary in s tita tion s  m  Trlchur d is t r ic t  formed 

the m aterials fo r  the c l in ic a l examination.

The ra te  o f occurrence and sp ec ific  id en tity  o f the



cestodes encountered in  dogs as w e ll as the probable 

id e n t ity  o f whatsoever tapeworm ova encountered m  the 

fa eca l samples were a lso determined, during the study, 

w ith  relevance to the age and sex o f the host animal,

Cestode species l ik e  Dipvlidium caninum, which was 

present as natural in fe c t io n  among a numoer o f the animals 

examined, and Taenia hvdatigena as w e ll as Eohinococcus 

granulosus which were experim entally goe developed in  dogs, 

were subjected to  anthelm intic treatment using a number o f 

recommended medicines a t s p e c ific  dose rates under contro

l le d  conditions and under con tro lled  anthelm intic e f f i c i 

ency evaluation  methods. The data, thus gained, were c r i t i 

c a l ly  evaluated with reference to  the e f fe c t  o f the drugs 

on the parasites as w e ll as the host, i f  any, and with 

reference to  the data a va ilab le  m  the record.

The d e ta iled  informations gathered during tne studies 

are presented, w ith necessary c o rre la t iv e  reviev/s to  form 

basis fo r  a s c ie n t i f ic  method fo r  co n tro llin g  the coscode 

parasrees o f dogs.

4



At&tetLdLl and Metlodd



MATERIALS AND iMSTHODS

The fo llow ing  methods were resorted to  with reference 

to  the appropriate type o f m aterial during the studies*

1* Autopsy screening o f animals fo r  cestode parasites

The dogs procured fo r  the studies and tne cadavers m  

to to  or the small in tes tin e  which form the relevant m aterial 

were subjected to  deta iled  examination fo r  recovering a l l  

stages o f cestodes. L ive animals were put to death by 

adminis te r in g  appropriate dose o f strychine sulphate in tra 

muscularly a fte r  ensuring proper con tro l. They were then 

subjected to  deta iled  examination to c r i t ic a l ly  assess th e ir  

age and sex, as w e ll as general condition. The animals were 

opened up by putting s in g le  longitud inal in c is ion  along tne 

midventral l in e  extending from the perianal region  forward 

to  the Jowl so as to expose the body ca v it ie s  and v iscera , 

which were subjected to  examination fo r  pathol jg ic a l condit

ions. Subsequently, the animal was disembowelled by severing 

the mesenteric connections and talcing out the abdominal 

organs including the kidneys together with the thoracic 

organs disconnected from the cav ity  and w ith the trachea and 

oesophagus in ta c t. The alimentary canal was then separated 

from the res t o f the organs by blunt separation, a fte r  check 

ing up the ducts o f the associated glands as w e ll as organs 

l ik e  the g a l l  bladder and the pancreas fo r  presence of 

parasites by carefu l d issections and a fte r  separating the



paras ites , i f  any, fo r  further examination. The d iffe ren t 

segments o f the alimentary canal, namely the oesophagus, che 

stomacn, the small in tes tin e  ( in  d iv is ions as the duodenum, 

jejenum and ileum ), the caecum, the colon and the reccum, 

were eacn got separated from the other portions by carefu l 

blunc dissections to avoid severing any cesxode s tro o ila  

present and by taking care to  ex tr ica te  in  to to  whatever 

p a ras itic  materials were encountered during the process*

Each o f the segments o f tne alimentary canal was subsequently 

subjected to  gentle flusm ng out w ith normal saline solution 

(0*85% sodium ch loride so lu tion ) w ith tne help o f a metal 

syringe o f 500 ml capacity and the flush outs gathered m  

separate glass beakers o f su itab le s iz e  so as to  c o lle c t  the 

parasites located xa the d iffe re n t portions. The wasaxn^s 

were put aside separately fo r  subsequent examination.

The small in tes tin e , which is  the usual s ite  o f cascade 

was subjected to  further de ta iled  examination, fo r  which fc  

was separated in to d iv is ion s as the duodenum, jejenum and 

ileum oy ca re fu lly  in c is in g , in  c ir c le s , the serosa and 

muscular w a ll at the appropriate le v e ls  and then gently 

d isrupting the so fter in tern a l lin in g  by gently  pu lling one 

portion  away from the other so as to  avoid breakage o f any 

sm-obila present in  the reg ion , and by ca re fu lly  gathering
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the parasites encountered, i f  ar§r, during the process. In  

every case, care was taken to make note o f the location  o f 

scolex o f cescodes, i f  any present, with reference to the 

portion  o f the alimentary canal being examined.

A fte r  thus separating the alimentary canal in to -che 

various d is tin c t naaural regions and having the unattached 

contents o f each region  removed by gently flush ing out with 

normal sa line , each portion  was ca re fu lly  cut open with •she 

help o f a pair o f scissors and la id  spread f l a t  on separate 

enamel iron  trays containing su ff ic ie n t  quantities of normal 

sa lin e solutions to  just cover the m aterial. Careful exam

ination  o f the inner (lumen) surface o f each spread-opened 

portion  was then carried  out w ith the help o f magnifying 

glass to  locate cestodes present, a l l  o f which were then 

ca re fu lly  removed from the organ with the help o f a camel 

hair brush and kept in  normal sa line solution in  separate 

marked peon  dishes fo r  deta iled  study la te r  on. The mucosa 

o f each portion  o f the alimentary canal was then scraped o f f  

gen tly  applying the side o f a clean glass s lid e  against uhe 

organ at one end with appropriate pressure and slowly draw

ing the s lid e  to  the other end over the organ, tnereby 

d is lodging the mucosal lin in g  in  shreads along w ith v i l l i  

in to  the sa line so lu tion  i t s e l f ,  simultaneously pu lling out 

the organ from the solution  by holding with a pair o f forceps
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at the t ip  were the process was commenced. The scraped 

organ was then ca re fu lly  examined fo r  any les ions containing 

paras ites before putting the same aside fo r  d isposal. The 

normal sa line so lu tion  containing the mucosal scraping was 

then ca re fu lly  tran s ferred  from the tray  in to  a beaker and 

m ateria ls i f  any l e f t  over m  tne tray  were got dislodged 

and a lso transferred  in to  the beaker by repealed washing o f 

the tray  w ith normal sa lin e  so lu tion .

The wash contents from each portion  o f the alimentary 

canal already sedimented, were decanted and subjected to  

repeated processes o f suspension in  adequate quantity o f 

normal sa lin e  so lu tion , sedimentation and decantation, u n t il 

a l l  possib le  extraneous m ateria l was removed along w ith the 

discarded supernatants and the parasites present were got 

c leared  o f the in te s t in a l contents and debris as fa r  as 

p oss ib le . The cestodes from the co lle c t io n s  were then trans

fe r re d , on the basis o f th e ir  apparent morphological id en tity  

to  the s p e c if ic  p e tr i dishes already holding the specimens 

gathered from the id e n t ic a l portion  by examining the coneerne 

organ a fte r  opening up the same.

Subsequently, c o lle cc ion  o f the mucosal scraping in  

normal sa lin e  so lu tion  from each reg ion  was resuspended in  

adequate add itiona l qu an tities  o f normal sa lin e  solutions 

and tnen decanted a fte r  g e ttin g  s e tt led , -che process oeing



repeated u n t il a l l  possib le  non-parasitic m aterial could 

be washed out, a fte r  which the cestodes from the co lle c tion s  

were transferred  to  the appropriate containers holding 

m orphologically id e n tica l specimens gathered from the wash 

contents as w e ll as the opened up portions, described aoove.

The cestodes co lle c ted  through the above processes 

from each reg ion  o f the alimentary canal were subjected to  

cursory examination under a binocular d issection  microscope 

to  make out th e ir  gross morphological featu res and then 

subjected to  assortment on the basis o f the resu ltan t ten t

a t iv e  id e n t if ic a t io n . Numerical strength o f each category 

o f cestodes was determined by making specimen countings by 

tran s ferr in g  ind ividu a ls to  a separate p e tr i dish containing 

normal sa lin e  so lu tion . Further observations warranted co 

be made on in d iv idu a l specimens, in  v ivo  in  tne normal saline 

so lu tion , w ith regard to  the ton ic ity  and organospecific 

a c t iv it y  as w ell as gross morphology and a c t iv i t y ,  i f  any, 

o f s p e c ific  structures or products l ik e  the hook and -cne 

ova were recorded separately w ith regard to each specimen 

under examinations w ith the binocular microscope.

The cestodes co lle c ted  daring the process were then 

relaxed by p lacing the specimens in  tap water fo r  va r iab le  

periods o f time, as requ ired . The ind iv idu a l specimen was 

then subjected to  c r i t i c a l  studies with regard to  the
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measurement parameters re levan t to  s p e c ific  aspects l ik e  

the length as w e ll as breadth o f  the d if fe re n t  regions o f 

the specimen including the h o ld fast structures and numerical 

data on hooks as w ell as number o f p ro g lo tt id s  in  d if fe re n t  

portions o f the s tro b ila . The numerical data on ova carried  

in  gravid  segments o f each species o f cestode were determlnec 

by ca re fu lly  te s t in g  out a l l  portions o f random specimens 

o f gravid  segments from a minimum number of ten s tro b ila  in  

each case in  normal sa lin e  so lu tion  ‘thoroughly with the help 

o f  a pa ir o f mounted needles, subjecting the resu ltan t sus

pension to  complete f i l t r a t i o n  through clean polythene 

s ieves  o f su itab le  s iz es  and by making counts o f the e^gs 

m  th ree measured a liqu otes o f uniformly suspended f i l t r a t e  

under p rec is ion  microscope, f in a l ly  permuting out the to ta l 

number o f ova in  a segment from the a va ilab le  data.

Cestodes required fo r  morphological studios carried  

out fo r  determination o f  their s p e c ific  id e n t ity  were seleGt< 

from among the relaxed specimens o f each group at random witl 

due consideration  to  s iz e  or r e la t iv e  stage o f development 

o f pa ras ite . Specimens or portions o f specimens cut in  

lengths su itab le  fo r  mounting were subjected -go necessary 

fla t te n in g  and f ix a t io n  in  10# form alin  m  the routine mannei 

The fix e d  specimens were then subjected to  the routine proce, 

o f washing fo r  removal o f form alin , s ta in ing  in  acetic  alum

10



carmine, necessary c lea r in g  and soften ing a fte r  which they 

were mounted in  canada balsam. For the study o f the ro s te -  

l l a r  hooks, enface views o f the r o s te l la r  pad, bearing the 

rows o f hooks, were prepared by mounting m aterials ca re fu lly  

cut o f f  from the paras ite  and stained with the d i f fe r e n t ia l  

tnchrom e sta in  according to  the procedure o f Horen (1957)• 

The morphology o f ova and the re la ted  struc bores from d i f f 

erent specimeiB were studied by examining s lid e  preparation 

o f fre sh ly  teased out m aterials contained m  normal sa line 

under the microscope.

In  a l l  cases data re la t in g  to  the length and width 

parameters were gathered by studying lo ts  o f ten  specimens 

and the morphological d e ta ils  recorded on the basis o f exam

in a tion  o f  a minimum o f ten specimens. Morphology o f eggs 

was made out on the basis o f d e ra ils  perta in ing to  a minimum 

o f  hundred ova and inform ation on hooks r e la te  to the data 

gatnered by examination o f a minimum o f 100 hooks, m  each 

case. The macroscopic measurements are recorded m  m i l l i 

meters and the microscopic measurements in  microns.

2. Examination o f fa e c a l samples fo r  cestode in fec tion s

Of the fa e c a l samples examined fo r  cestode in fe c t io n s , 

those samples co lle c ted  from dogs personally were taken in  

clean  p e tr l dishes and fre sh ly  subjected to  d e ta iled

11



examination fo r  the in fec tion s  while those samples obtained 

through the courtesy o f the d if fe r e n t  ve terin ary  hosp ita ls 

were arranged to  be co lle c ted  and put d ir e c t ly  in to  marked 

clean polythene containers o f 50 ml capacity , each carrying 

10 ml o f a 2% potassium dichrornate so lu tion  m  10% form alin , 

that served as a p reserva tive , so that the sample could be 

subsequently brought to  the laboratory p e r io d ic a lly , fo r  

d e ta iled  examination according to  convenience.

Each sample fre sh ly  subjected to examination was f i r s t  

observed fo r  the presence o f segments or s tro b ila  th ere in  

w ith naked eye as w e ll as w ith the help o f a magnifying g lass 

by using a pa ir o f mounted needles to turn or tease out the 

m ateria l as requ ired ; the cescode m ateria l, encountered, was 

tran s ferred  to  a marked p e tr i dish containing normal sa line 

so lu tion  fo r  d e ta iled  study. The sample was then subjected 

to  c l in ic a l  examination by tran s ferr in g  a weighed out portion 

o f  1 g o f the same in to  a mortar, t r itu ra t in g  i t  w ith 15  a l
an

o f water and examining 0.05 ml o f the suspensionAa clean s lid  

under tne microscope, when cestode ova encountered were 

examined fo r  s p e c if ic  id e n t ity  and counted, and number o f 

each type o f ova per gram o f the faeces ascertained by m ulti

p ly in g  the count number w ith 300. With regard to  preserved 

samples, vhe en tire  m ateria l m  each container was thoroughly 

mixed up in  the p reserva tive  with the help o f a pa ir o f 

mounted needles and tnen sieved to  c o l le c t  the worms, which

12



were washed out in  water and examined thoroughly fo r  

determination o f sp ec ific  id en tity , while the f i l t r a t e  

was allowed -co sediment, so tnat the la tte r  could be 

examined fo r  cestode eggs. In  a l l  cases, the same para- 

meters as employed in  the case o f specimens and m aterials 

from autopsy screening were resorted to  fo r  recording the 

observations,

3, Assessment o f e ffic a c y  o f anthelmineics

For -che assessment o f tne e ffic a cy  o f antnelmintics 

against tape-worm in fection s in  dogs, con tro lled  anthelmin

t i c  t r ia ls  were carried out wi-ch regard to  in fection s with 

Taenia hydacigena and Echinococcus granulosus wnile c lin ic a l 

t r ia ls  were carried out against Dipylidium caninum. For Ghe 

con tro lled  anthelmintic t r ia ls ,  a r t i f i c i a l  in fections with 

Taenia hydatigena and Echinococcus granulosus were set. up 

separately by feed ing experimental pups varying m  age from 

1 to  2 months with 5 v ia b le  prouoscolxces from Cys~cicsrca3 

•cenuicollis fo r  the former and 2000 v ia b le  proooscolices 

from Hydatid cysts fo r  the la t t e r ,  the p rotoscoiices in  both 

having been co llec ted  from la rva l materials gathered from 

the slaugnter house. The experimental animals were grouped 

according to p e r iod ic ity  o f in fec t ion  and tne random animals 

from each group were sa cr ificed  to  determine the patency

13



and the in ten s ity  o f in fe c t io n s . Bach animal was main

tained in  separate mecal cages o f appropriate f lo o r  mesh 

s iz e  aid provided adequate quantity o f nourishing food.

The experimental animals were examined d a ily  fo r  health 

condition  and c l in ic a l  m anifestation o f parasitism  as v e i l  

as fo r  the signs, i f  any, o f p a ra s itic  in fec t ion s . Cont

r o l le d  t r ia ls  were carried  out a fte r  se ttin g  up a known 

in ten s ity  o f in fe c t io n  w ith  the relevant parasite which 

was f ix e d  up as 5 worms in  tne case o f  Taenia hydatigena 

and about 1000 worms in  the case o f echinococcus granulosus. 

Measured quantity o f the d if fe r e n t  anthelm intic providing 

doses o f  the scandard recommendation, h a lf o f the standard 

and double the standard were each administered to  the 

concerned animal in  empty stomach, and the animals kept 

under c lose watch fo r  30 minutes a ft e r  which they were fed  

th e ir  d ie ts . Each animal was subseiuently sa c r if ic ed  a fte r  

48 hours o f medication, aubopsied and screened fo r  the para

s it e s .  The en tire  fa e c a l m aterial passed by each animal 

a fte r  medication and b i l l  the time o f i t s  s a c r if ic e  was a lso 

subjected to  d e ta iled  examination fo r  tne presence o f 

so o lic e s , s tro b ila , p ro g lo t iid s  or eggs, each o f which was 

examined ca re fu lly  w ith regard to  v ia b i l i t y ,  d isruptions, 

or degeneration by scandard methods. C lin ic a l t r ia ls  were 

ca rried  out a fte r  assessing the in ten s ity  o f in fe c t io n  wich

14



Dipylj.cL.Uffl caninum by examining the en tire  fa e c a l m aterial 

passed every day fo r  a consecutive period o f three days befor 

the treatment fo r  presence o f gravid  segments, egg packets, 

s tro b ila  or sco lic e s . The treatment was ca rried  out with 

each drug as d e ta iled  above and e ffic a c y  assessed by aucopsy 

screening conducted a fte r  48 hours as w e ll as by examination 

o f en tire  faeces voided in  each case. The fin d ings were 

evaluated as in  the case o f the con tro lled  anthelm intic tro.al 

described above.
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INCIDENCE OF CESTODES

According to the available literature , the following 

species of strobilate cestodes have been reported in  dogs 

m  different parts of the world.

Taenia antartica Fuhrmann, 1922 -  Antartica.

T. cervi Cnristiansen, 1931 -  Europe.

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

T. hydatigena Pallas, 1766 -  cosmopolitan.

T. krabbei Momez, 1879 -  Alaska; U.S.S.R.

T. ovis (Cobbold, 1869) -  Cosmopolitan.

T. pisiform is (Bloch, 17QQ) -  cosmopolitan.

I .  punica Cholodkovsky, 1908 -  Tunis.

I .  n le y i  Loewen, 1929.

Multiceps brauni Setti, 1897 -  Ita ly .

M* ga igen  Hall, 1916 -  U.S.A.

M. glomeratus R a illie t  et Henry, 1915 -  Experimental, A frica  

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

M. packii Christenson, 1929 -  Experimental, Minnesota.

M. skra.jabim Popov, 1937 -  Russia.

M. smvthi John, 1957 -  Duolm (Ire land ).

Hvdatxgera balamceps Hall, 1910 -  U.S.A.

Echinococcus granulosus (Batsch, 1786) Rudolphi, 1801 -  

Cosmopolitan.



E. m ultilocularis Leuckart, 1863 -  Japan*

Monordotaenia honessi. Hendrickson et  a l* ,  1975 -  

Wyoming, U.S.A.

Dipylidium caninum Wittenberg, 1932 -  Cosmopolitan.

D. buecaninoi Tubangui, 1925 -  Philippines.

Diplopylidium no lleri Skrajabm, 1924 -  Cosmopolitan. 

Joyeuxiella pasqualei (Diamare, 1893) -  Cosmopolitan.

J. echinorhyncoides (Sons, 1839) Wittenberg 1932 -  

experimental, Nubia.

Mesocestoides Imeatus Goze, 1/82 -  Cosmopolitan.

M. litteratus Bafcsch, 1786 -  Europe.

M. tenuis Meggit, 1931 -  Burma, India.

M. variab ilxs  Mueller, 1927 -  U.S.A.

Diphyllobothrium alascense Rausch et Williamson 1958 -  

Chevaka, Alaska.

D. cordatum (Leuckart, 1363) -  Greenland.

D. d a llia e  Rausch, 1956 -  Alaska.

D. granaia Baeigalupo, 1948 Argentina.

D. latum Linnaeus, 1758 -  Cosmopolitan.

Spiroaetra mansonoldes, Mueller, 1935.

Pyraminooephalus phocarum (Fabncius, 1936), Atlantic, 

Greenland, Alaska.

The available record gives tne following incidence of 

cestodes in  dogs in  India:
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Taenia hvdatigena Pa lla s , 1766 from Lahore, Gaiger, Sondhi.

T. ov is  (Cobbold, 1869) -  Lahore, Southwell.

T. p is ifo rm is  (Bloch, 1780) -  Lahore and Punjab by Southwell\ 

Gaiger.

Multiceps ga ig en  H a ll, 1916 -  Lahore by Gaiger; Sondhi 

Si* ntulticeps Leak, 1780 -  Lahore by Gaiger.

M. s e n a l is  Gervais, 1847 -  Lahore, Calcutta by Gaiger;

Sondhi, Angul, Orrisa by Southwell.

Schinococcus granulosus (Bafcsch, 1786) Rudolphi, 1801 -

Lahore by Gaiger; Sondhi; Berhampur, Bengal oy Southwell. 

Dipylidiura camnum Wittenberg, 1932. Lahore, Punjab by 

Gaiger; Sondhi. Indian Museum and Ceylon by Southwell. 

Mesocestoides lm eatus Goeze, 1782. Lahore, Southwell.

REVIEW OF LITERATURE

A number o f workers have recorded the incidence o f 

d if fe re n t  species o f cestodes in  dogs from many parts o f the 

world. Saleh and Ahmed (1965) encountered Taenia hydatigena 

m  23% o f 200 dogs examined m  Karachi. The same parasite 

was noted to  be present in  21.196 o f 61 dogs from rural areas

o f Omsk region m  Russia by Sokolov (1969); m  71/6 o f 140

dogs in  Teheran by Mirzayans et a l,  (1972); in  19 o f 44 stra}

dogs in  Lahore, Pakistan by Buscher (1974); k% o f 50 dogs
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examined at Utah by Sawyer e t  a l. (1976); in  22 o f 66 dogs 

at Blayney, New South Wales, Austra lia  by Dent and K elly

(1976); in  1# o f dogs m  Rome by Tassi and Widenhorn (1977); 

in  2% o f dogs m  Usah, U.S.A. by Palm ier! et a l .  (1978); 

in  87.3% o f  180 dogs examined xn Zarxa, N igeria  by Dada et a 

( 1979 ) ;  in  72 . 1%, 77.9% and 86.2% o f 330, 145 and 7^ dogs 

respec tive ly  examined in  the Northern Guinea zone, Sudan 

zone and Bauchi plateau zone o f N igeria by Dada (1930) in  

28.296 o f stray dogs in  Mansoura C ity , i-gypt oy Abo-Shady 

(1930).

Taenia pisiform is was recorded to  be present in  5.5% 

o f dogs xn Karachi by Saleh and Ahmed (1965); in  1*696 o f 61 

dogs from rura l areas c£ Omsk region m  Russia by Sokolov 

(1968); in  11.4% o f dogs m  Texas by Costa et a l . (1971)% 

m  30 out o f 102 dogs in  North Carolina by Babfce et a l.  

(1971); m  33*33% o f  66 dogs autopsied by Blayney,New Soubn 

Wales, Austra lia  by Dent and K e lly  (1976); m  8.33% o f 100 

mongrel dogs examined in  Rutherford country, Tennesse, U.S.A 

by Panagatos and Dunn (1976); in  4% o f  50 dogs examined xn 

Utah, U.S.A. by Sawyer et a l.  (1976); in  4% o f 100 dogs 

examined m  Rome by Tassi and Widenhorn (1977); in  1% of 

100 dogs examined in  Utah, U.S.A. by Palmier1  et a l .  (1978) 

and m  11% o f 100 dogs examined m  Tarrant county, Texas 

by Stewart et a l,  (1979)*
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Taenia ovia was recorded zo be present in  1 out o f the 

1,504 dogs examined in  Uruguay by Schants et a l.  (1974), m  

35% o f 180 dogs examined in  Zaria, N igeria oy Dada et al* 

(1979) and m  48*2%, none and 75*1% respec tive ly  o f the dogs 

examined m  Northern Guinea zone, Sudan zone and Baucni 

plateau zone o f N igeria  by Dada (1980)*

Sokolov (196$) recorded 1.6% incidence o f Taenia crass- 

iceps in fec tion  in  61 dogs in  rura l area o f Irtysh  region  

while Yanchev and Stoiehev (1980) recorded occurrence o f the 

parasite in  a s ingle dog m  Bulgaria.

Sawyer e t  a l. (1976) recorded in fec tion  incidence of 

26% fo r  Taenia krabbei among 50 dogs examined in  Utah while 

Palm ier! ec a l.  (1978) recorded the incidence -co be 5% among 

100 dogs in  the same area.

Taenia serrata was recorded zo be present m  1% of dogs 

examined in  Brussels, Belgium oy Germ et a l.  (1980).

Saleh and Ahmed (1965) had recorded an incidence of 0.5 

in fec t ion  with Taenia multiceps among 200 dogs examined, m  

Karachi and Sokolov (1968) recorded an incidence o f 11.4% fo  

the parasite in  dogs m  rural area o f Irtysh  region . Mirzay 

et a l.  (1972) had recorded that the incidence o f "T. multlcep 

is  14.4% among 140 dogs autopsied in  Tehran. Canese (1977)
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had encountered the parasite m  dogs during autopsy in  

Asuncion, Paraguay,

The incidence o f Taenia s e n a l is  m  dogs was recorded 

to  be 1% among dogs autopsied m  Karachi by Saleh and Ahmed 

(1965) and 6*8% among the 44 pariah dogs autopsied m  Texas 

by Costa eX a l. ( 19 7 1 ) ,

Saleh and Anmed (1965) a lso recorded an incidence o f 

0.5/o in fec tion  with Taenia g a ig e n  among 200 dogs examined 

m  Karachi.

Echlnococcus granulosus was recorded to  be present m  2 

o f che 154 dogs examined m  Rebun island by Yamashita ex o l.  

(1955). Gemmell (1957) found that the in fec tion  was prevalen 

among 25.6% o f 524 dogs m  Hew South Wales, Austra lia  examine 

e ith er by autopsy or by fa eca l examination and. that 5% of 

c it y  and country town dogs, 2 1 ,3% o f abatto ir dogs, 1% o f 

sheep dogs & 15% o f rabbit dogs m  New South Wales, Australia 

carried  the in fecc ion . The incidence of tne parasite in  dogs 

was reported to  be 7% in  Karachi by Saleh and Ahmed (1965); 

G irov (1964) recorded incidences o f 58.5% and 50% among stray 

and shepherd dogs respec tive ly . Hussain and Akhtar (1969) 

reported that 5 o f the 20 dogs autopsied m  Lahore were in fec 

w ith the cestode. According to  Kannangara & Karunaratne

( 1970 ) ,  the incidence was 2% among the 50 dogs autopsied in
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Colombo. The incidence o f E. granulosus in fe c t io n  m  dogs 

has been recorded to  be 0,62% in  NewZealand by M cC riste ll

(1971); 8% among 140 dogs m  Tehran by Mirzayans ec a l.(1972 ' 

37 out o f 179 dogs in  Sardinia by Mura and Marcedau (1972) 

and 18% m  and around Shiraz in  Iran  by Nazarian and Tabaca- 

ba l (1973) • The parasite was noted to  be present m  14 out 

o f the 44 stray dogs autopsied by Buscher (1974) m  Lahore; 

in  2 o f the 100 dogs examined in  Rome by Tassi and Widenhorn 

(1977). The prevalence ra te  m  1976 m  Skopje, Yugoslavia 

was 13% according to  Lepojev and Velickovsk i (1979). Dada 

e t a l . ( 19 79 ) encountered E. granulosus in  only one out o f 

180 dogs autopsied m  Zaria , N igeria . While the incidence 11 

•che zones o f North Guinea, Sudan and Bachui pla-ceau was 1.2% 

6.2% and none, resp ec tiv e ly  according to  Dada (1980)• Out 

o f tne 109 dogs autopsied in  Matera Province, Ic a ly  by 

Puccini & C o le lla  (1979) ,  9 animals carried  E. granulosus 

wich the worm burden as ranging from 11 to 500 m  7 animals 

and above 500 in  the remaining ones; dogs in. Mansoura C ity , 

Egypt showed an incidence o f 1.2%, according to Abo-Shady

(1960).

Yamashita ej; a l.  (1955) recorded the occurrence o f Echi

nococcus m u ltilocu la ris  among the dogs in  Rebun is land , Japai 

The paras ite  was a lso recorded from one o f the 20 dogs exam

ined m  Lahore by Hussain and Akhtar (1969) which cons t i  catec 

the f i r s c  occurrence record  o f the worm fo r  the Indian
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sub-continent. Saveliev (1973) encountered the parasite m  

only one dog out o f the 1135 mammals belonging to 15 species 

examined m  Tainujr.

Dipylidium caninum v/as encountered m  20% o f 50 dogs

aucopsied by Kannangara and Karunaratne (1970) m  Colombo.

Cosx:a e t a l,  (1971) recorded the parasite m  47.2% of pariah 

dogs m  Texas v/hile Batte et a l.  (1971) found the parasite 

m  66 o f 102 dogs autopsied at Normh Carolina. The incidence 

o f the parasite m  dogs was recorded to  be 13% in  Iran by

Mirzayans et a l.  (1972)j in  one out o f 15 dogs m  Nornh Weste

Canada by Unruh et a l.  (1973) 5 m  13 out o f 40 dogs in  Goiam

B razil by Carneuro et a l ,  (1973); to be 49.2% m  65 dogs exam

med m  Tokyo, Ja^an by Ohishi e t a l .  (1973) J m  22 out o f

512 m  Ankara by Erturk and Tanzer (1973); m  24 o f 44 dogs

m  Lahore, Pakistan by Buscher (1974) j to  be 30% among the 

mongrel dogs m  Rutherford Country, Tennessee, U.S.A. by 

Panagatos and Dunn (1976); to be 14% among tne 57 dogs from 

Londrma, B razil by C h ie f fi et a l. (1976); 2% among the 50 

dogs examined m  Utah, U.S.A. by Sawyer et a l*  (1976); 17*5% 

among the 200 dogs examined at Ipoh, Malaysia by Snanta et a l 

(1977); 23% among the 100 dogs autopsied m  Rome by Tassi 

and tfxdenhorn (1977) and only 1% anong the 100 dogs examined 

m  Utah, U.S.A. by Palm ieri at a l .  (1978)• In fec tion  rates 

o f 32% in  100 dogs was recorded m  Tarrant County, Texas
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by Stewart e t a l.  (1979), 93.356, 90,3% and 97*3% among the 

dogs from mhe Northern Guinea zone, Sudan zone and Bauchi 

p lateau zone o f N ig e r ia , re sp ec tiv e ly , by Dada (1980)?

3 4 . 54% among the dogs m  Vratsa d is t r ic t  o f Bulgaria by 

Bulgaria by Yanchev and S'coichev (1980); 62.456 o f 85 st,ray 

dogs in  Mansoura C ity , Egypt by Abo-Shady (1980) and „n 6% 

o f  75 dogs autopsied in  Brussels, Belgium by Germ ec a l . 

(1980),
Mirzayans e t  a l .  ( 19 72 ) recorded an m cidonce o f 3*556 

fo r  Mesocestoides Im eatus aiaong 140 dogs screened m  Tehran, 

Iran  while an incidence ra te  o f only 156 could be noted among 

the 100 dogs examined m  Rome by Tassi and Widenhorn (1977) •

Incidence data on cestoue in fe c t io n  xn dogs m  India 

is  comparatively lim ited . Malaki (1966) recorded 9 cases o f 

Taenia hydatigena among 61 dogs in  Bangalore and Reddy (1967) 

recorded 1256 incidence among dogs m  Madras. 31 *37% o f 51 

stray dogs examined by Sahai (1969), 23/6 o f 74 stray dogs m  

Madhya Pradesh examined by Sahasrabudhe et a l.  (1969) and 

19*456 o f 36 dogs examined by Kumar and Sahai m  Patna xn 

Bihar carried  in fe c t io n  w ith the paras ite . Malaki (1966) 

recorded one out o f the 61 dogs examined m  Bangalore as 

in fecced  wxrh Taenia ovxs w hile Kumar e t  a l .  (1972) recorded 

5656 o f incidence fo r  M ulticeps multiceps in  dogs m  Patna, 

Bihar. Reddy (1967) recorded 856 o f in fe c t io n  fo r  Bchinococci 

granulosus xn Madras w ith in ten s ity  ranging from 3 -  534
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parasipes, Sahai (1963), Pandey (1971) and Khuddus and 

Rao (1971) and Kumar and Sanai (1972) recorded incidence or 

5.8>3%, 10%, 37*5% and 2,5% fo r  E. granulosus m  B a re ille y  

in  U ttar Pradesh., m  Bihar, m  Patna and m  Bangalore respect 

iv e ly .  The incidence o f Dipylidium caninum was reported to  

be 47% m  dogs m  Madnya Pradesh and 25% m  dogs m  Bihar by 

Sahasrabudhe e t  a l.  (1969) and Kumar and Sahai (1972) respect 

iv e ly .  Pythal (1974) observed tnat napural incidence o f 

paeniid tapeworm was m l  among the 5 dogs examined by him.

Banerjee e t a l .  (1974) have recorded Hesocestoides 

tenu is in  a pet dog which was a new record fo r  Ind ia . Pal 

et a l . (1931) have recorded a spirom etrid tapeworm fron  a 

mongrel dog in  D arjee lin g ,

Incidence o f cestode in fec tion s  in  dogs, as determined 

by examination o f fa eca l samples, nas been reported from d i f f  

erent parts o f  phe world, as fo llow s :

Taenia hydamigena in fe c t io n  /as recorded by Shepelev 

(1953) m  16.3% o f stray dogs and 4.1% o f watch w o rk m d o g s , 

in  Ivanovo reg ion  o f U .S .S .R ,; by Forbes (1961) m  10.3% o f 

dogs in  the North Islands o f New Zealand; by 3lituch ( 1958 ) 

in  1.6% o f 63 mongrels and none ox 214 pure-ored dogs in  

S lovak ia; by Jackson and Arundel (1971) m  12% o f far^i degs 

in  the Spate o f V icp on a , A u stra lia ; by Gregory (1973) m  

11.6% o f 1 6 , 21A dogs in  Tasmania; by Chaneet and White (1976)
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m  15.1% o f dogs m  Albany area o f Western Austra lia ; by 

Scbawalder (1976) m  6 .6% o f 212 dogs xn Bern, Switzerland; 

by Dent and K e lly  (1976) in  11*2% ox dogs in  New South ./ales, 

A ustra lia ; by Williams (1976) m  147 o f 320 dogs m  Dyfed, 

South ./ales, tJ.K; by Schantz et a l .  (1977) m  45.5% o f 423 

dogs in  Arizona and New Mexico, U .S .A .; by Davies and Nichole

(1977) m  15 o f 110 dogs in  Goodradigbeeshire, New South 

Wales, A ustra lia ; by Karasev ec a l.  (1977) m  24 o f 313 dogs 

m  Vitebsk, Belorussian S S R ; by Oberg et a l.  (1979) m  12 

out o f 75 dogs m  Valdvia, Ch ile; oy Arru and Nieddu (1373) 

m  9.17% of dogs xn Sardinia and by Edwards et a l . (1979) in  

11.3% o f 113 dogs m  v/ales, U.K. Hackeet and Walters (1960) 

has reported 18% reduction m  the prevalence o f T. hydacigena 

m  508 farm dogs m  Powys, Wales.

Taenia p is iform is in fe c t io n  was recorded to  be 1.9% 

among the dogs xn the North Island o f New Zealand by Forbes 

( 19 6 1 ) ;  36.2% and 16.8% resp ec tive ly , in  63 mongrels and 214 

pure-or ed dogs 111 Slovakia, U.S.S.R. by Mitucn (1^58); 35% 

m  792 dogs m  the State o f Vig to r ia , Austra lia  by Jackson 

and Arundel (1971) and 26.2% m  dogs m  Tasmania by Gregory 

(1973). The in fec tion  vas reported to  be 15*1% among dogs 

in  Albany area o f Western Austra lia  by Chaneet and White (19/ 

5.2% m  212 dogs m  Bern, Switzerland by Schawalder (197o) 

and 22.3% m  dogs m  Blayney, New South Wales, Austra lia  oy



Dent and K e lly  (1976). The ir£ action was also encountered 

among 50 out o f the 351 dogs m  Dyfed, Sou bn Wales, U.K., 

by Williams (1976) in  21% o f the dogs in  Arizona and New 

Mexico, U.S.A. by Schantz et a l.  (1977); m  10 out o f 11Q 

dogs examined in  Goodradigbeeshire, New South /ales, Aust

r a l ia  by Davies and Nicholas (1977); in  5 out o f 318 dogs 

m  Vitebsk, Belorussian S S R, by Karasev et a l.  (1977); 

in  35.37% o f dogs in  Sardinia, Ch ile, by Arru and Nieddu 

(1979); m  6 .6% o f dogs xn Wales, U.K. by Edwards et a l. 

(1979) and m  10% o f dogs m  Powys, Wales by Rackett and 

Walters (1980).

Multiceps multiceps in fec tion  in  dogs was recorded co 

be 3 *1% and none respec tive ly , in  mongrels and pure-bred 

dogs in  Slowakia, U.S.S.R. by Mituch (1963). The in fec tion  

was encountered to  be prevalent in  40 out o f the 351 dogs m  

Dyfed, South Wales, U.K. by Williams (1976); in  3*5% o f the 

115 dogs in  Wales, U.K. by Eduards ec a l.  (1979) and in  10% 

o f the 508 dogs m  Powys, Wales by Hackett and Walters (1930)

Multiceps s e r ia l is  in fec tion  in  dogs was recorded by 

Forbes (1961) to  be 0.09% m  North Island o f New Zealand; by 

Jackson and Arundel (1971) to  be 2.5% m  dogs m  the State 

o f V ic to r ia , A ustra lia ; by Gregory (1973) to be 1*o% m  dogs 

in  Tasmania; py Chaneet and White (1976) to  be 2.3% in  dogs 

in  Albany area o f Western A ustra lia ; by Schantz e t a l.  (1977)
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to  be 11.9# m  dogs in  Navajo Reservation in  Arizona and New 

Mexico, U .S.A., and by Davies and Nicholas (1977) to oe prese 

m  19 out o f -che 110 dogs examined m  Goodradigbeeshire, New 

Soutn Wales, A ustra lia .

The incidence o f Echinococcus granulosus in  dogs was 

recorded to be 3.9# m  North Island o f New Zealand by Forbes

( 1961) ;  7.9# and 0*92# m  63 mongrels and 214 pure-bred dogs, 

respec tive ly  in  Slovakia by Mifcuch (1968); 17.83# m  dogs m  

•che province o f Saragossa, Spain, by Gomez and Vivas (1969) 

and 3# m  dogs in  the State o f V ic to r ia , Austra lia  by Jackson 

and Arundel (1971). The in fec tion  was noted m  53 out o f the 

263 dogs examined xn Huancayo Province, Peru by Leguia and 

Guerrero (1972); in  1.1# o f dogs in  Tasmania by Gregory (1973 

m  2 out o f 864 dog samples examined m  Hamburg, Nest Germany 

by Hagedorn (1974); in  3.9# o f dog in  d if fe re n t  areas o f Cairc 

Egypt by Moch et. a l. (1974); in  33 dogs out o f 571 in  various 

area o f Apulia, I ta ly  oy Puccino e t  a l.  (1975) m  0.7# o f dogs 

m  Aloany area o f Western A ustra lia , by Chaneet and Whxce (19"/ 

m  5.2# dogs m  Berm, Switzerland by Schawalder (1976); m  5C 

out o f 351 dogs m  Dyfed, South Wales, U.K. by Williams (1976) 

and m  4.1# o f dogs m  New South Wales, Austra lia  by Dent and 

K e lly  (1976) • The in fec t ion  has been reported to have flu c c -  

uaced from 12.7# to 0.38# ±n Tasmania, during 1970 to 1975, 

by Gregory (1977). The incidence has oeen reported zo be ^.7# 

m  254 dogs m  Blayneyshire, New South Wales by Dent and
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HowKin (1973); 31*256 in  urban and rural areas o f Chile by- 

Sims and Sanchez (1979); 1.3256 and 23.956 among sbray dogs 

and sheep dogs, resp ec tive ly , in  Sardinia by Arru and Nxeddu 

(1979); and 0.356 in  Wales, U.K. oy Edwards et a l.  (1979).

The in fec tion  was noted among 7 out o f the 31 dogs from  a 

rural area o f V a ld iv ia , Chile by Ernst e t a l.  (1930)• The 

incidence was recorded to be 25.36 in  dogs in  Powys, mid- 

Wales, U.K. by Walters and Clarkson (1980); 1356, 26% and 23%, 

resp ec tive ly , m  January, May and October, m  Powys, Wales 

by Hackett and Walters (1930); and 62.556 airong the dogs in  

Bangladesh by Islam (1930).

The incidence o f Dipylidium caninum in fe c t io n  was 23.156 

and 24.36 m  mongrels and pure-ored dogs respec tive ly , in  

Slovakia, U.S.S.R. as recorded by Mituch (1963). The inoidenc 

was recorded to be 11.4256 m  Santiago, Chile by Alcam o and 

Tagle (1970)• The in fec tion  occurred in  15 out o f tne 594 

dogs examined in  Paris, France by Waitely and P ito is  (1970) 

in  1756 o f the dogs in  the Stame o f V ic to r ia , Austra lia , by 

Jackson and Arundel (1971); m  356 o f the dogs m  Iran, by 

Mirzayans at a l .  (1372); m  256 o f the dogs in  Parana, B razil 

by Fernandes ez a l .  (1973); in  9.856 o f dogs m  Tasmania by 

Gregory (1973); m  one out o f the 260 dogs m  Milan, I ta ly ,  

by Genchi et a l .  (1974); in  67.556 o f dogs m  Sydney, Austra

l i a ,  by K e lly  (1975); in  16.4/6 o f the dogs m  Albany area of
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Western A ustra lia , by Chaneet and White (1376); in  13.65c 

o f the dogs m  Blayney, New South Wales, A ustra lia , by Dene 

and K e lly  (1976); m  14 o f the 31 dogs m  Dyfed, South Wales, 

U .K., by Williams (1976); in  5 out o f che 316 dogs in  

Vitebsk, Belorussian SSE; oy Karasev at ad. (1377); m  6.7?6 

o f the dogs m  Blayney, by Dent and Howkm (1978); m  2.5}o 

o f the dogs xn F o r l i ,  I t a ly ,  by Bazzoccni and Canestri- 

T ro tt i (1979) and in  26 out o f 75 dogs in  Va ld ivia , Ch ile, 

by Oberg et a l .  (1979). The in fec tion  was also noted among 

67.5# o f dogs m  Zaria, N igeria , by Dada and Belino (1y79); 

74.67% o f the dogs m  Sardinia, by Arru and Nieddu (1979); 

m  3.996 o f the dogs m  Wales, U.K. by Edwards et a l.  (1979); 

m  3% o f the dogs in  the Province o f F o r l i , I t a ly  by Bazzo- 

cchl and G anestri-Trotti (1930); and in  10$ o f the farn  dogs 

m  Powys, Wales by Hackeot and Walters (1980).

Mesocestoides lineatus in fec tion  in  dogs vas recorded 

m  3 .1  and 6.996 o f  mongrels and pure-bred dogs, respective ly , 

m  Slovakia, by Mituch (1368); in  196 o f dogs m  Iran by 

Mirzayans et a l. (1972); in  a s ingle dog in  Michigan, U.S.A. 

by Williams et a l.  (1975); and m  0.996 o f the dogs in  Bern, 

Switzerland by Schawald or (1376); and 3n 3.356 o f 358 dogs 

examined in  Sardinia by Arru and Nieddu (1979) •

Spirometra erm acei in fec tion  m  dogs vas reported from 

a s in g le  dog out o f the 792 dogs examined m  the S tate o f
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V ic to r ia , A u s tra lia , by Jackson and Arundel (1971); in. 3 

oub o f -che 16, 214 dogs m  Tasmania by Gregory (1973) and 

in  3% out o f 236 dogs m  x:he basin o f  Toda r iv e r ,  Nagoya 

by Yoshida and Yoshida (1978).

Schawalder (1976) has recorded Diphyllobothrium 

latum in fe c t io n  m  1.4% o f the 212 dogs examined in  Bern, 

Sw itzerland.

The incidence o f cestode in fec tion s  m  dogs xn In n a , 

recorded on the basis o f examination o f fa eca l samples is ,  

however, scanty. Reddy and Navaian ( I963) reported an in c id 

ence ra te  o f  33.3% fo r  Echinococcus granulosus among the dogs 

m  Kurnool w h ile  Dhar a l .  (1968) recorded in fe c t io n  w ith 

the above paras ite  in  1.4% o f 144 dogs examined m  Delhi. 

Prakash e t a l .  (1969) reported that incidence o f E. granulosa 

in fe c t io n  among dogs m  Delhi was 4.6%. According to  Hegde 

e t a l . (1974) 10% o f the dogs m  Bangalore carried  E.granules 

in fe c t io n . MohanlaL (1932) has reported that D ipylid ion  

caninum ova wore present in  2 out o f  the 62 fa eca l sul p ies 

o f dogs examined, incidence being 4.3% m  ommals o f tne age 

group above 3 months.
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RESULTS

During the present studies, autopsy screening o f 88 

stray dogs f a l l in g  under d if fe r e n t  age group ca tegories as 

those upto 6 months, to  those above 5 years, revea led  the 

occurrence o f the fo llow in g  4 s tro b ila te  cespodes, the age 

group incidence and in ten s ity  o f in fe c t io n  o f each o f which 

is  presented m  tuples I  to  V.

1. Dipylidium camaum

2. Joyeu xie lla  pasqualei

3. Echinococcus granulosus

4. Taenia hydatigena.

Joyeu x ie lla  pasqualei (Diamare, 1893) has been recorded 

from the dog fo r  tne f i r s p  time m  Ind ia  during the present; 

studies, conspiPuting a new host record fo r  the parasite m  

the country.

Of Phe 83 dogs examined 40 belonged to  the age group o f 

upto 6 months out o f which 20 (5056) harboured Dipylidium 

caninum and one(2.5/6) Joyeu x ie lla  pasqualei; oup o f  the 11 

animals o f the age group o f above 6 months upto one year,

7 (63.6456) harboured Dipylidium caninum and one (9.0956) har

boured Joyeu x ie lla  pasquale i; none o f the 4 animals o f the 

age group o f above one year upto 2 year carried  any cestodes. 

While 10 out o f the 23 animals (43.4856) o f the age group o f 

above 2 years uppo 5 years carried  Dipylidium caninum, 2



(8*7%) Joyeu x ie lla  pasqualei, 2 (8*7%) Echinococcus 

grarni pgius and one (4.3%) Taenia hvdatigena. The in fe c t io n  

with cestodes in  animals o f the age group o f above 5 years 

was to  the tune o f 7 o f 10 (70%) in  the case o f Dlpylidium 

camnum. one (10%) in  the case o f  Taenia hvdatigena and 

3 (30%) m  tne case o f Echinococcus granulosus. A ltogeth er,

44 dogs (50%) carried  Dlpylidium caninum in fe c t io n ; 4 (4.55%) 

Joyeuxie lla  pasqualei in fection .. 2 (2.27%) Taenia hvdatigena 

and 5 (5.68%) Echinococcus granulosus.

Out o f the 49 dogs found to  be p o s it iv e  fo r  cestode 

in fe c t io n , 2 (4.08%) ca rried  mixed in fe c t io n  w ith Dipvlidium 

camnum and Joyeu x ie lla  pasqualoi; one (2.04%) carried  mixed 

in f  ection  w ith Dlpylidium camnum and Taenia hydatigena; 2 

(4.08%) carried  mixed in fe c t io n  w ith Dlpylidium camnum and 

Echinococcus granulosus; one (2.04%) carried  mixed in fe c t io n  

w ith E. granulosus and Taenia hydatigena.

The incidence o f monospecific in fe c t io n  was 39 ( 7 9 . 59%) 

fo r  Dioylidium caninum; 2 (4.03%) Joyeu xie lla  pasqualei; 2 

(4.08%) Echinococcus granulosus and none w ith Taenia hydatigen

Among the 16 male animals o f the age group o f upto 6 

months 6 (37.5%il harboured cestode in fec tion s  w hile out o f 

the 24 female o f the same age group 14 (58.33%) were p o s it iv e  

fo r  cestode in fe c t io n . The sex wise incidence o f  Dlpylidium
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caninum cestodes was 2 out; o f 6 (33*33#) among the females 

o f above 6 months upto 1 year and a l l  o f the 5 (100#) male 

animals o f the same group; 7 out o f the 14 (50#) among the 

males and 3 out; o f 9 (33*33%) among the females o f the age 

group o f aoove 2 years upto 5 years as w e ll as 6 oub o f the 

7 (85*71%) among the males and one out o f 3 (33*33%) among 

the females o f the age group o f above 5 years.

Joyeuxiella  pasqualei occurred m  only 1 (5.25%) oup o f  

1 j males, 1 (16.67%) o f Phe 6 females in  addition to 1 eacn 

o f the 14 males and 9 females m  the age group categories 

f i r s t ,  secoid and fourth depailed m  che tab le . Showing very 

sporadic incidence in  comparison to  thab o f Dipylidium 

caninum.

The incidence o f Taenia hydasigena was restricped  co 

only 1 (7.14%) out o f 14 male dogs, and 1 (33.33%) oup o f 

3 female dogs o f the age group categories 4 and 5 thereby 

denoting a much lesser incidence fo r  the parasite. The 

incidence o f Bchinococcus granulosus. encountered only among 

the age group categories 4 and 5 was respecpively I , out 

o f 14 (7.14%) among the males and one out o f 9 (11.11%) 

among che females o f the f i r s t  group and 2 oup o f the 7 

(28.57%) among phe males, and 1 out o f 3 (33.33%) among 

females o f the second group.

The intensipy o f in fec tion  with D ilep id id  cespodes is
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summarized in  Table I I I .  The in ten s ity  va ried  from 2 - 3 0 ,  

5 - 3 4  and 3 - 4 5  fo r  ju ven ile , adu lt, and f e r t i l i z e d  cesto 

des resp ec tiv e ly  m  the case o f  male dogs o f the age group 

o f upto 6 months, corresponding figu res  being 2 -  10, 6 - 2 5  

and 4 - 6 5  among the females o f the same age group; 1 -  3,

1 -  8, and 1 - 9  among tne males and only 3 - 4  f e r t i l i s e d  

cestodes m  2 female animals m  the age group o f above 6 

months upto 1 year; 2 -  5, 2 -  9 and 2 - 2 0  among the males, 

with females having in ten s ity  ranging from 2 -  4, 2 -  18 

and a so le case o f 38 parasites resp ec tiv e ly  m  the age 

group o f above 2 years upto 5 years; the ju ven ile , adulc and 

f e r t i l i s e d  cestodes among the male animals o f the f i l i a l  age 

group being 2, 1 -  12, and 1 -  16 fo r  male dogs and m l ,

2 and 5 fo r  the only female dog* The in ten s ity  o f in fec  non  

w ith Jpyeuxie lla  pasqualei o f whicn only f e r t i l i s e d  specimen 

were encountered m  two cases and ju ven ile , adult as w ell

as f e r t i l i s e d  specimen were encountered in  the remaining 

case va r ied  from 2 - 6 ,  m  the case o f former and was 3, 

1 - 6  and 2 - 7 ,  ju ven ile , adult and f e r t i l i s e d  specimens 

resoectiveLy  in  the case o f  the la tte r *

In ten s ity  o f in fe c t io n  w ith Taenia hydatigena was 2 f e r 

t i l i s e d  specimen m  the s in g le  incidence among the animals 

o f  age group o f above 2 years upto 5 years and one incidence 

o f f e r t i l i s e d  specimen among the f in a l  age category.
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In  the case o f Echinocooous granulosus only adult or 

f e r t i l i z e d  specimen were encountered, the in ten s ity  o f 

which was 14 and 80 resp ec tiv e ly  fo r  the former, 26 and 

300 fo r  the la t te r  among the animals o f tne age group cape- 

gory 4 , w hile the animals o f  phe age group capegory 5 had 

phe in ten s ity  ranging from 10 to  160 and 26 to 840 fo r  phe 

adult and f e r t i l i z e d  specimen resp ec tiv e ly .

A to ta l 119 dogs were screened fo r  cestode im  action  by 

examination o f fa eca l samples, o f which 17 out o f  the 52 

animals o f  the age group o f upto 6 months which were under 

observation m  cages during the study revea led  the presence 

o f gravid  segments o f D. caninum. ind ica ting  tne fa c t  that 

in fe c t io n  w ith the paras ite  could be detected by fa eca l exam

in a tion  only m  cases were the animals are under observapion 

and the la eca l samples are subjected bo depailed examination 

immediately on discharge. The only other case o f de^ocpion 

o f cestode in fe c t io n  o f  dog by the presence o f proglotp ids 

m  the fa eca l m ateria l re la ted  to  thap o f s in g le  case Diphy-  

llobothrium  latum in fe c t io n , in  which a sen ile  p iece o f 

s tro b ila  was got expelled on an occasion. A s in g le  mcidenc 

each o f detection  o f cestode in fe c t io n  from the presence o f 

ova o f the parasipe ex is ted  m  the case o f  Dipylidium canlnu 

and Diphyllobophrium latum and Taem id species; the la t t e r  

being impossible to  oe assigned to  a particu la r parasite
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because of xhe overlapping ranges of a number of morpho

log ica l parameters with regard to the species of the family 

Taenixdae. The above ooservation prove beyond doubt -chat 

examination of faecal sample for cestode infection give only 

unreliaole information speculation based on whicn w ill  be 

fa lla c ie s  rather chan feasib le  indications.

The genus Dlphyllobothrium Cobbold, 1353.

The genus Diphyllobothrxuni was established with Diphy-  

llobothrium stemmacephalum as the type species by Cobbold 

(1358). Luhe (1899) changed the name of the genus co Dibo-  

thriocephalus. making Dibothriocephalus latus as fcne type 

species. But la te r , m  the year 1910, Luhe re-esmablished 

mhe genus Diphyllobothrium.

According to the available literature , the following  

stand as valid  species of the genus at present:

D. alascence Rausch and Williamson, 1953.

D. earnerom. Rauscn, 1969.

D. cordaturn (Leuckart, 1863).

D. da lliae  Rausoh, 195o.

D. discipiens 

D. didelphydis

D. dendritioum (Nitzsch, 1824)•

D. elegans (Krabbe, 1865).
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D. fuhrmanni 

D. fuscum

D. g la c ia le  (Cholodkowsky, 1915).

D, f?ondo 

D. granaia

D. hians (D ies ing, 1850).

D. k ro tov i

D. lanceola-cun (Kraboe, 1865).

D. la ru e i

2* laah leyv (Le ip er and Atkinson, 1914).

D. latum (Linnaeus, 1^58).

D. minus (Cholodkov/sky, 1916).

D. mobile (Rennie and Reid, 1912).

D. mansoni 

D. norveglcum

2* pacificum (N ybelm , 1931).

D. quadratum (von LinstOvir, 1892).

D. r a i l l e t i

D. romen (Zschokke, 1903).

2* scoticum (Rennei and Reid, 1912).

D. su b file

D. t h e i l e n  

2* b rm ata tis

D. ventro pap illa tu rn Delianure, 1955.
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D. w ilson i (S h ip ley , 1907).

D. u rs i Rausch, 1954.

Rausch and H il l ia rd  (1970) are o f the view  that many 

species o f the gem s Diphyllobothrium may occur naturally  

in  both t e r r e s t r ia l  and marine mammals. According to chem,

D. latum is  the most common species o f the genus encountered 

in  dogs a l l  over the world.

A s in g le  specimen re fe ra b le  to  D. latum was encountered 

during the present in ves tiga tion , (P la te  rX )

The worm was white to  ivo ry  coloured and measured 150 cm 

m  lengtn . I t  was devoid o f scolex and carried  184 prog lo 

t t id e s .

The neck was attenuate, unsegmented and measured 9 mm in  

length* About four f i f t h  o f tne s tro b ila  consisted o f matu

rin g  as w e ll as mature p ro g lo tt id s . The mature p rog lo tiid s  

were somewhat broader than long measuring 8 x 20 mm respect

iv e ly  w ith  regard to  the parameters and were completely 

f i l l e d  with the structures o f the male and female gen ita l 

complexes. The tes tes  were minute m ultip le f o l l i c l e s  number

ing from 700 to  300 per segment and situated  m  both the 

la te ra l f ie ld s  in  the dorsal plane o f the body. The vasa 

e f fe re n t ia  united m esially  in  fron t o f the oootype to  form 

the vas deferens which then proceeded anbenad as a convolute 

tube extending to  the upper border o f the g en ita l atrium.
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Near i t s  terminus, i t  carried  a seminal v e s ic le  and muscular 

c irrus organ* The ovary was situated ven tra lly  in  the post

e r io r  th ird  o f the p rog lo ttid  and carried  a pair o f symmet

r ic a l  lobe. Between the two lobes o f the ovary was sicuated 

the ootype, surrounded by the Mehlis gland. The vagina 

extended forward from the ootype and opened externa lly  

immediately oehind the male gen ita l pore. The vagina receive 

near the proximal end the oviduct as w e ll as the common 

v i t e l l in e  gland duct, that c o lle c ts  the v i t l l in e  material 

from the numerous v ic e l l in e  f o l l i c l e s  situated ven tra l to 

"che tes tes , in  the la tern a l f ie ld s .  The uterus, a ris ing  from 

the ootype, convoluted to  form a rosette-shaped structure 

and opened out at the uterine pore, situated ven tra lly , ac 

a l i t t l e  distance -co -che side, behind the vaginal pore. The 

convoluted mass o f tne uterus revealed an inner as w e ll as 

an outer portion  both o f which were c lea r ly  d iscern ib le .

The eggs were trsmeiiode l ik e  m  appearance, being oval 

and operculated and measured 70 x 50 microns. The eggs 

contained only unemoryonated germinal mass in  the process of 

c e l l  d if fe re n t ia t io n .

The genus Taenia Linnaeus, 1758.

The genus Taenia was f i r s t  establisned by Karl Linnaeus 

m  1758 with the human parasite Taenia solium as i:he type 

species. According -co the ava ilab le lite ra tu re , -erne fo llow m

40



41

constitu te the v a lid  species o f the genus encountered in  

dogs:

T* crassiceps (Z eder, 1800)

T. hydatigena (P a lla s , 1766)

T. kraboei (Momez, 1379)

T. ov is  (Cobbold, 1369)

T* p is ifo rm is  (B loch, 1730)

lu rin g  the present in v es t iga t ion , specimens re fe rab le  to 

T* hydatigena (P la te  i ) were encountered xn turo dogs*

The worms were spout with w e ll-d e fin ed  scolex and were 

m ilky-white in  colour* They measured 34 po 90 cm m  length. 

The scolex was globoid  and measured 0*930 mm m  diameter. I t  

ca rried  four round muscular, cup-shaped suckers, measuring 

0.320 x 0*360 mm in  diameter, each carrying an perio rily  

d irec ted  adhesive areas. A n te n o n ly  the scolex carried  a 

muscular, protrus ib le rostellum , which was dome-shaped and 

bearing 26 to 44 hooks, in  two rows o f an inner smaller ones 

and an outer la rger ones, w ith a ltern a tin g  d ispositions* The 

la rge  hooks and the small hooks re sp ec tiv e ly  measured 170 -  

220 /* and 110 -  160 /u.

The s tro b ila  was long and broad and contained 93 p o  106 

segments* The p osterio r margin o f each segment overlapped 

the an terior margin o f the succeeding one* Segments in  the 

gravid  parp o f the sp rob ila  exh io ited  pendency fo r  a median



lon g itu d in a l farrow  on the dorsal as w e ll  as ven tra l 

surfaces w ith  in d ica tio n  to term inate p o s te r io r ly  in. a 

notch. The p ro g lo tt id e s  ca rr ied  s in g le  g e n ita lia  and the 

g e n ita l pores which were ir r e g u la r ly  a lte rn a tin g  were 

s itu a ted  near the middle o f the la t e r a l  margin o f  each 

segment.

The male g e n ita l ia  consisted  o f  600 -  700 tes tes  

d is tr ib u ted  even ly over tne dorsal surface o f  the segment, 

not overlapping the ovarian  and. v i t e l l in e  areas. Seminal 

v e s ic le  v/as absent. The c irru s  sac, which was c y l in d r ic a l,  

measured 450 x 130 mm.

The ovary was b ilobed , each lobe being almost c ircu la r  

and the sporal wing d is t in c t ly  la rg e r  than the p o ra l. The 

v i t e l l i n e  gland was la rg e  ly in g  transverse ly  behind the ovary 

The conspicuous s h e ll g land was s itu a ted  between tne ovary 

and the v i t e l l i n e  gland. The uterus had a median lontxtudina 

stem and 5 to  10 stou t, la t e r a l  branches on e ith e r  s id e , each 

showing evidences o f  saccu lations towards ap ices.

The eggs were almost round, measuring 0.008 x  0.064 mm 

w ith  the ch a ra c te r is t ic  r a d ia l ly  s t r ia te d  embryophore e n d o s i 

the hexaoantli embryo, and surrounded by an albuminous coac. 

The embryo measured 0.026 x 0.034 w ith  hooks, 94 to 123 micro) 

m  len gth .
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The genus Echinococcus Rudolphl, 1301.

The genus Echinococcus was created by Rudolph! in  1801 

fo r  a la rva  described by Goeze (1782) from xhe l i v e r  o f a 

sheep and was named Taenia v is c e ra lis  s o c ia lis  granulosa.

The important species o f  the genus, encountered in  dogs, are 

the fo llow in g :

E. granulosus (Batsch, 1786) Rudolphi, 1805*

E. m ultilocularxs Leuckart, 1 :>63.

E. o ligarth ru s Dxesing, 1363.

During the present in v es t iga t ion , cestodes re fe ra b le  to

E. granulosus were encountered m  certa_n dogs (Plame///w  )*

/

The worms were minute measuring 3 to  6 mm in  length and 

having only 3 or 4 segments. The scolex x/as pyriforra and 

about; 300 microns in  diameter, provided with 4 suckers varyin/ 

m  measurements from about 0,013 mm and armed with 28 -  50 

hook borne on the ap ica l procrusib le rostellum . The neck 

which i s  attenuated, measured 0.2 to  0.3 mm m  length. In  

worms having 3 segments, one o f the segments was immaoure, 

one mature and one grav id , while 2 immature segments occurred 

in  worms carrying 4 p rog lo tt id es . In  a l l  cases mne term inal 

p ro g lo tt id  was broadest and longest; and fo llow ed  in  s iz e  by 

the mature one.

The female gen ita l organ was sibuamed m  the posterior
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th ird  o f  the segments* The ovary consisted  o f  2 ova l, 

compact masses jo in ed  by a narrow commissure. The vrfce- 

lla riu m  was behind the centre o f tne ovary, near the post

e r io r  margin o f eacn segment. Mentis gland was situ ated  

between the ovary and the v ite lla riu ro#

fhe male g e n ita l ia  comprised 32 to  40 tes te s  measuring 

0.02 to  0.03 mm in  s iz e .  The g e n ita l pore always opened 

m  the p oster io r  h a lf  o f  the segment. The urcrus extended 

the en tire  lengtn  o f tne mature segments and ca rr ied  a 

v a r ia b le  number o f la t e r a l  branches w ith  term inal outpooket- 

m gs , resembling a lo o s e ly  tw is ted  c o i l  m  tne te rn m a l seg

ment.

The eggs were spherica l and measured J.032 to  0.035 x 

0.025 to  0.03 mm, with an onchosphere each, 0.016 x  0.020 mm 

xn s iz e .

The Genus Dipylidium , Leuckart, 1363.

Leuckert (13&p; escaolished the genus with Dipylid ium  

caninum (Linnaeus, 1753; as tne cype sp ec ies. Lopez -  Jfe/ra 

(1928) and Venard (1938) have reviewed the genus. According 

to  the lapper, the  lmporpanfc species  under rhe genus are D. 

caninum. D. otocyon is and D.buencamnoi. During Phe present 

in v e s t ig a t io n , cestodes r e fe ra o le  to  D. caninum (tfic ten oerg , 

19o2) were encorncered q u ite  fre q u en t ly (P la te  V6(Vl) ,
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The worms measured 240 to  520 mm in  length and 2 to

3.2 mm m  maximum width with the s tro b ila  having a chain

o f e l l i p t i c a l  p ro g lo tt id es . The scolox was small and rhom- 

b o id a lf measuring 0.2 to 0.25 mm m  transverse diameter.

I t  ca rried  four deeply cupped, oval suckers and a median 

ap ica l club-shaped rostellum , capable o f almost f u l l  protru

sion  or complete invagination  in to  the sco lex . The rostellum  

was armed w ith two to  four c ir c le t s  o f hooks, eacn wloh short 

curved arm and la rge  round base. The an terior hooks were tne 

la rg e s t measuring 0.012 to  0.015 mm and the poster io r  ones 

the sm allest, measuring 0.005 to  0.007 mm. Tne neck was shor 

and slender. The immature p rog lo tt id s  were broader than 

longer in  the proximal areas and squarish in  d is ta l portions. 

The macure and gravid  segments we± e ty p ic a lly  pumpkin seed 

shaped. Eacn mature segmenc was provided w ith a double asv 

o f  reproductive organs9 \nfch the g en ita l atrium on eacn lauerc 

margin. The number o f tes tes  va ried  from 100 to  120. The 

maximum width o f the segment which was m  the middle, was

3.2 mm. Recep-cacula sen ina lis  was lack ing. The gravid  prog- 

lo t t id s  were f i l l e d  with 160 lo  180 c;gg packets, each with 

8 - 1 6  eggs enclosed in  an embryonic membrane. The eggs were 

spherical and measured 0.036 x 0.048 mm.

The genus Joyeu xie lla  Funrmann, 1935.

(Joyeuxia Lopez -  Neyra, 1927 pre-occupied)
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The generic  name Joyeuxia whicn was proposed by Lopez- 

Neyra, 1927 was declared  mo be inadm issib le by Fuhrmann {1 935) 

who proposed cne name Joyeu x ie lla  as a nomen novum fo r  tne 

taxa . Among the members o f  the genus, J. pasqualei (Diamaere, 

1893) i s  an important cestode, being encountered frequ en tly  

m  ca ts . During the present in v e s t ig a t io n , J. pasqualei was 

encountered in  d o g (P la te ^ * v//l) •

The length  o l the s t r o o ila  ranged from 20 -  30 cm w ith

maximum w idta o f  2 mm near the middle reg ion . The rostollum

ca rr ied  a la rg e r  number o f 14 -  16 crowns o f hooks in  compari

son to  the 2 -  A crowns o f Dipylidium  caninum. The shape o f

the segments appeared to  be almost half-hexagonal, w ith the 

an ter io r  co ies  o f  tne hexagon ly in g  between the f i r s t  uurd 

and f i r s t  h a lf  and represen ting a prominent p ro je c t io n  each or 

the la t e r a l  margin, ca rry in g  th e  g e n ita l atrium. The mature 

segments ca rr ied , each 46 to  50 te s te s . The grav id  segments 

ca rr ied  s in g le  eggs per egg capsules, eacn measuring 0.033 x 

0.048 mm in  diam eter.
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TREATMENT OF CESIQDE IMFECriON

Anthelm intic treatment o f cestode in fe c t io n s  consti cute 

an important part o f the con tro l programmes aimed a t the 

erad ication  o f the pa ras ites . The o lder practices o f ass

essing the e f fic a c y  o f anthelm intic on tne "basis o f the 

apparent c l in ic a l  cure as evinced by the discharge o f po rt

ions o f the s tro b ila  as w e ll as the absence o f appearance 

o f  gravid  segments and/or cestode eggs in  the faeces o f the 

animal consequent to the treatment has been, proven oO be 

le s s  r e l ia b le ,  because o f the fa c t  that the reten tion  o f 

the scolex defeats che very  purpose o f the treatment. Smc 

e f fe c t iv e  treatment o f cestode in fec tion s  presupposes the 

removal o f the scolex as w e ll and since the best evidence 

o f such a treatment i s  the elim ination  o f tne scolex as 

determined by an autopsy screening, con tro lled  treatment; 

-crials w ith anthelm intics carry more relevance m  cestode 

in fe c t io n . Mosky and Harewood (1941) evolved the con tro lle  

te s t  in vo lv in g  a comparison o f worm numbers between treated 

and untreated group o f animals. In  the present in v e s t ig a t

ion  the method adopted by Mosky and Harewood ( lo o . c i t . )  

was employed w ith regard to  in fe c t io n  w ith Taenia hydaligen 

as w e ll as w ith Echinococcus granulosus. In  in fe c t io n  uich 

Dipylidium camnum. which could not be a r t i f i c i a l l y  set up 

oecause o f the lim ita t io n  in vo lv ing  the rearing  o f  the in te  

mediate host, con tro lled  t r ia ls  were not ca rried  out and



only c l in ic a l t r ia ls  based on the treatment and post 

treatment data pertaining to the discharge o f sogmenc 

or ova alone was carried  out*

The contro lled  t r ia ls  undertaken against Taenia 

hyda~Gigena involved nine compounds namely, Albendazole 

Amodiaqum, Fenbendazole, Hexachlorophene, Mebandazole, 

Niclosamide, Oxyclozam.de, Praziquancel and Taenil waereas 

sim ilar t r ia ls  against Bchinoooccus granulosus involved 

the so le use o f fenbendazole only* The c lin ic a l t r ia ls  

carried  out against Dipylidium camnum involved a l l  the 

nine drugs used in  xno con tro lled  t r ia ls  against Taenia 

h/datigena in f eccion.

REVIEW OF LIT^lArJRE

Anticestodal a c t iv it y  nave oeen reported fo r  a number 

o f drugs by various authors.

Albendazole (raeuhyl (5  -  (propyl th io ) -  1H «  benzi- 

midazole -  2 -  Y1) carbamaze) is  an anthelmintic developed 

oy Smyih Kline Animal Healch Products, Pennsylvania. The 

prelim inary t r ia l  by Theodorides et a l .  (1976) suggested 

that i t  is  active  against cestodes of domestic animals l ik e  

sheep and caxtle at tne dose ra te  o f 10 mg/kg body weight, 

being cent per cent e f fe c t iv e  against Momezia sp* m  sheep
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at 10 mg/kg body weight, Georgi (1980) used a multiple 

dosage o f 25 mg/kg fo r  3 - 5  days and found the drug to  

be active  against Taenia species in fec tion  in  dogs and 

also reported m at the a c t iv it y  o f the drug is  s ligh t agauis 

Dipylidium species in  dogs. According bo Todd (1978), the 

drug was e f fe c t iv e  against Mesocestoides c o r t i in fec tion  

m  pups at multiple doses o f 50 mg/kg body weight twice 

d a ily  fo r  2 days or at s in g le  dose o f 100 mg/kg body weight, 

as ascertained by autopsy screening a fte r  3 days,

Fenbendazole (5 (phenylchio)-2-oenzim idazole corbamxc 

acid and methyl e s te r ), the anthelmintic developed as 

Panacur by Hoechst, was claimed to  oe of value against 

gastro in testina l nematodes and lung worms as w e ll as tape 

worms in  sheep and goat, Gemmellet a l.  (197%) noticed thap 

the drug reduced worm burden with Taenia hydstlgena m  

experimentally in fected  dogs at a s in g le  dose o f eitner 20 

mg/kg or 80 mg/kg body weight,

Hexachlorophene (2 -2 *-methylene b is (3 ,4 ,6  -  cn ch loro- 

phenol), the drug marketed as Disbodm by P fize r  Led., India 

was stated to  have lim ited  use as anticestodal drug also 

m  dogs. According to Leushm (1970), the drug was found 

bo be e f fe c t iv e  and uivh  lower cox ic ity  at dosage o f 15 mg/ 

kg body weight m  dogs experimentally in fected  wich Lchino-  

coccus and Multiceps species. Demidov and Aminznanov (1975)
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obtained 83.9% to  100% e ff ic a c y  fo r  the drug at 15 mg/kg 

body weight against experimental as w e ll as natural Taenia 

h/dapjgena. Mulbiceps and Echinococcus in fec tion s  m  dogs. 

Aminzhanov (1977) obtained 100% e f f ic a c y  with a combination 

o f phenasal at 50 mg/kg body weight and Hexachlorophene 

at 100 mg/kg body weight in  food granules against experi

mental as w e ll as natural echinococcosis and natural in fe c t 

ions wiph Taenia h/datigena as w e ll as Multiceps m  dogs.

Mebendazole (methyl 5 -  benzoyl -  2 -  benzimidazole 

carbamate), marketed as Itformin by Cadila Lud. is  claimed 

to  be e f fe c t iv e  aga-wisp adulp as w e ll as la rv a l cestode 

in fe c t io n s . Vanparijs and Tiuenpont (1973) using a dosage 

o f 100 mg mebendazole tw ice da ily  fo r  5 days, ootained 100% 

e ff ic a c y  in  37.5% o f dogs in fec ted  w ith D. cam num. 80% 

o f dogs in fec ted  with Taenia p is iform is and 77.7% of dogs 

in fec ted  w ith I .  hydatigena, Gem le l l  et a l .  ( 1975) ootained 

100% e ff ic a c y  with mebendazole against Echinococcus au a 

s in g le  dose o f 160 mg/kg body weight as w e ll as at a doable 

dose o f 20 mg/kg body weight at 2 day in te rva ls , fne above 

authors a lso found thap the drug was 100% e f fe c t iv e  a t sing! 

doses o f 20 or 40 mg per kg body weight against Taenia 

hydatigena. Gemmell e t a l . (1977>) reported that t i c  drug 

at 20 -  160 mg/kg body weight co fld  not fu l ly  remove Gohino- 

coccus granulosus in fe c t io n  in  dogs, while i t  could c lear
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Taenia hvdatigena in fection at the dose rate of 40 mg/ 

kg body weight. Gurrero et a l .  (1981) recorded 100% 

efficacy fo r the drug at a multiple dosage of 22 mg/kg 

body weight fo r 5 days and only 93.8% efficacy at the 

same dosage fo r 3 days, in  natural infections of dogs with 

Taenia p isiform is. Siya and Tripathy (1981) recorded 

100% efficacy for the drug against T. hvdatigena infaction  

in  dogs at the dosage o f 100 mg/kg body weight for 3 

consecutive days.

Niclosamide (2 '5  -  dichloro -  4* m tro sa licy lam lid e ), 

marketed as Mansoml by Bayer, Lever Kusen, Germany has 

been claimed to be effeccive against cestodiasis m  aninals. 

Good resu lts were ootamed with the drug against Djpylidium 

caninum at dose of 100 mg/kg body weight by Kurelec and 

Rijavec (1961); with 2 doses o f 125 -  150 mg/kg body weight 

at interval of 12 hrs. by Teichmann and Grunbaum (1964); 

wich doses of 110, 157 or 220 mg/kg body weight by Poole 

et a l .  (1971); at 160 mg/kg body weight by Neumann and 

Zavadil (1971); at 300 mg/kg body weight by Guraip and 

Tigm  (1966). The efficacy of the drug against Taenia 

hvdabigena has been authenticated by Forbes (1963) at  100 mg 

kg as w ell as at 150 mg/kg body weight; by Guraip and Tigm  

(1966) at 300 rag/kg body weight; by Ibragimov (1976) at 

300 mg/kg body w eight ; by Matchanov et a l . (1977) at, 250 mg,
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kg body weight and by Gemmel et al* (1977) at 32 or 

62 mg/kg body weight. The drug was found to be e ffect

ive against T* pisiformis by Neumann and Zavadil (1971) 

at 160 rag/kg body weight and by Poole et a l.  (19/1) 

the dose rates of 110 mg/kg, 157 mg/kg and 220 mg/kg 

body weight* Goralp and Tigin (1966), Pal (1970), Pooley 

et a l * (19/1) and Ibragimov (1976) a l l  got 100# efficacy  

against experimental Multiceps multiceps infection in  

dogs with niclosamide at dose levels of 100 to 250 mg/kg, 

3 - 4  gm/ammal, 100 mg/kg and 200 mg/kg oody weight, res

pectively* Pal (1970) tried  niclosamide at the dose raue 

of 4 g per adult dog and 3 g per pup in  infection with M. 

gaigerl and obtained cent per cent efficacy in  the treat

ments* The efficacy of Niclosamide against Schinococcus 

granulosus is  quite vanaolo* Kurelec and Rijavec (1361) 

gave niclosamide at dosage of 100 mg/kg body weignt to 4 

dogs and at autopsy found that 3 of  them were completely 

cleared of the infection* Delak et a l.  (1963) found tie  

drug at 300 mg/kg to be effective in  one third of the dogs 

treated and 500 mg/kg to be so m  76*9-# of tne cases* 3ut, 

the drug has given very l i t t le  effect against experimental 

S. granulosus infection m  dogs at dose levels o f 50 mg/kg, 

100 mg/kg and 150 mg/kg m  the experiment conducted by 

Forbes (1963). Cordero del Campillo et a l.  (1965) has goo 
good resu lts against E. granulosus infection in  dogs with
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niclosamide at 500 rag/kg body weight. Merdivenp (1968), 

Matchanov and Paramanova (1973), Demidov at a l ,  (1974), 

Kozakiewicz et a l.  (1975), Ibragimov (1976), Matchanov 

et a l.  (1977) and Deka et a l.  (1981) used miclosamide at 

dose rates of 100 and 200 mg/kg, 200 mg/kg, 500 mg/kg,

200 mg/kg and 200 mg/kg respectively and got efficacy of 

90$, 98$, 0, 100$, 66-72.3$ and 34.7$ respectively. Winters 

(1981) dewormed a dog infected with Mesocestoides corti 

with niclosamide at 150 mg/kg on 3 occasions. Specxmann 

and Webster (1975) successfully treated a poodle infected 

with Mescoce^boides sp. by using Yomesan at 4 doses of 500 

ng /kg body weight. Matchanova and Paramanova (1973) used 

phenasal at 200 mg/kg body weight and got complete cure 

m  experimental in fections in  dogs with Multiceps or Echi-  

noooccus or comoination of these parasites. Demidov et a l . 

(1974) used phenasal a t  200 mg/kg and bunamidme hydrochlo

ride  at 50 kg/kg together and got 100$ efficacy against 

experimental E, granulosus in fection indogs. Gavrilov 

(1978) treated dogs harbouring tapei/orms with 3:1 mixture 

of phenasal and burnamidine hydroxynapthoate at 100 mg/kg 

body weight and ootained 100$ effect against Taenia hydati

gena as w ell as Multiceps multiceps and 71.5$ effect against 

Echinococous granulosus. Onpov et a l.  ( 1978) used food 

granules containing rulverm and phenasal at the rate of
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20 mg and 250 mg/kg body weight, respeccxvely, and got 

100% effxcacy against Multiceps as w ell as Taenia hydati-  

gena and 73% effxcacy against Echinococcus granulosus. 

Bekirov et a l .  (1979)used granules containing phenasal 

with sa lt , ga r lic  and novacain at 250 mg/kg body weight 

dose leve l against Bchinococcus or Taenia hydatigsna 

in fection  in  dogs with 92 -  94.8% and 100% efficacy, res

pectively.

Praziquantel (2 ( cyclohexane-carbonyl) -  4-oxo -  

1.2.3.4.6.7.11b-hexahydro -  4H -  pyrazmo (2 ,1 -a ) -  

isoqum oline ), marketed as Droncit by Bayer, Leverkusen, 

Germany is  claimed -go be a very effective  anticestodal 

drug, especially fo r dogs and cats. Guralp et a l . (1976a) 

found the drug to be e ffective  against T. hvdatxgena at 

the dosa leve l of 1 -  10 mg/kg body weight. The efficacy  

of the drug against T. hydatigena m  dogs has been confirmed 

by Dey-Harza et a l .  (1J76) at 2 mg/kg; by Guralp et a l . 

(1976b) at 1 mg/kg; by Gyul’ gyazli (1977) at 2.5 mg/kg, 

by Gemmell e t  a l.  (1971) at aoout 1.25 mg/kg; by Thoaas 

and Andrews (1977) at 5 mg/kg and by Badlock et a l .  (1977) 
at 2.5 mg/kg body weight m  dogs. Praziquancel has also 

been found to be effeccive against Taenia pisiformis 

in fection m  dog at 1 mg/kg by Dey -Harza (1976); at 5 mg/kg 

by Thomas and Andrews (1977), at 5 mg/kg by Thomas and 

Gonnert (1978) and at 2 mg/kg by Sakomoto et a l. (1979).
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G yu l'gyaz li (1977) noticed the drug to be 100% e f fe c t iv e  

at 2*5 mg/kg body weight against Multiceps mulciceos in fe -  

c tion  m  dogs. Gemmell at a l. (1 977e) as w e ll as Thomas 

and Andrews (1977) reported cent per cent e ffic a cy  w ith 

praziquantel against Taenia ov is in  dogs at 1.2a mg/kg 

and 5 rag/kg body weight respec tive ly . The drug has also 

been noted to be very e f fe c t iv e  against Echinococcus in fe 

c tion  m  dogs. Zukovxc e t a l, (197b), Guraip et a l.  (1976a), 

Dey-Harza (1976) and Guraip oc a l.  (1976b) recorded 103% 

e ffic a c y  fo r  the drug against experimental E. granulosus 

in fe c t io n  m  dogs at dose rates o f 5 or 10 mg/kg, 1 to  10 

rag/kg, 5 and 10 mg/kg and 5 rag/kg body weight respective ly . 

Wikerhauser e t a l.  (1976) got 97.3%t 99.3% and 99.5% e fficacy  

respective ly  against 4-day old E. granulosus in fec tion  m  

pups at dose rates o f 2.5 mg/kg, 5 mg/kg and 10 mg/kg body 

weight. Thomas and Andrews (1977) could completely remove

E. granulosus in fecc ion  from dog witn praziquantel at 5 mg/kg 

body weight. Gemmell et a l .  (1977$ had e f fe c t iv e ly  tr~aced 

E* granulosus in fec tion  with praziquantel a t 1.25 mg/kg 

body weight. However, Gyul’ g ya z li (1977) did not get •'till 

e ffic a c y  against Eh granulosus in fec tion  m  dogs with p razi

quantel at 5 mg/kg body weight. Himonas et a l .  (1973) tr ie d  

praziquantel at 5 mg/kg body weight m  pups in fected  with

E. granulosus and got 98.96% e ffic a c y  against 12-day old,

100% e ffic a cy  against 24-day old and 99.96% against 36-day
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o ld  worms. Kobuleo and Varga (1978) recorded 99.99% 

e f f ic a c y  fo r  praziquantel a t 3-5 rag/kg body weight. Beck 

e t a l .  (1980a) and (1980b) has recorded 100% e ff ic a c y  

against S. granulosus in fe c t io n  m  dogs w ith praziquantel 

a t 5 mg/kg body weight. Gemmell e t a l .  (1980) t r ie d  p ra z i

quantel through intramuscular, o ra l as w e ll as suocutaneous 

routes and got sim ilar e f fe c ts .  Donchies e t  a l .  (1930) 

noticed praziquantel to be completely e f fe c t iv e  against 

natural or experimental Schinococcus in fe c t io n . Deka ec a l . 

(1981) also recorded 100% e f f ic a c y  against E. granulosus 

in  dogs w ith praziquantel 5 - 1 0  mg/kg. Thomas and Andrews

(1977), and Sakamoto (1977) e f fe c t iv e ly  trea ted  E. m u ili- 

lo cu la r is  in fe c t io n  m  dogs w ith praziquantel a t 5 mg/kg 

and 10 mg/kg body weight, re sp ec tiv e ly . Thomas and Gonnert

(1978) has summarised the resu lt o f treatment o f various 

species o f tapeworms m  dogs w ith praziquantel and stated 

that a dose o f 5 rag/kg body weight is  e f fe c t iv e .  Sakamoto 

et a l .  (1979) got 100% e ff ic a c y  against £. m ultilocularxs 

m  dogs w ith  praziquantel a t 10 mg/kg body weight. The 

e f f ic a c y  o f  praziquantel against Dipylidium camnua m  dogs 

was found bo be 100% by Guralp et a l.  (1J76a), Dey-darza 

(1976), Guralp et a l,  (1976b) Gyul’ g y a z li (1977), Thomas and 

Andrews (1977), Thomas (1977), Thomas and Gonnert (1378), 

Sakamoto e t a l .  (1979) and Dorxchies e t a l ,  (1980)a t dose
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rates o f 1 to 10 mg/kg, 2.5 mg/kg, 2.5 mg/kg, 5 mg/kg,

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

The drug was also found to  be e f fe c t iv e  against Mesooes-  

to ides co rti by Thomas and Andrews (1977) at 50 rag/kg,

Thomas and Gonnert (1978) at 5 rag/kg and Sakamoto et a l.

(1979)* at 2 mg/kg body weight. Praziquantel has been 

found to  be 100$ e ffe c t iv e  against Diphyllobothrium latum 

by Sakamoto (1977) at 35 mg/kg, and Sakamoto jet a l. (1979) 

at 35 mg/kg body weighc. Sakamoto et a l. (1979) also 

noticed 100$ e fficacy  fo r  the drug againsi D, ennacei at 

20 mg/kg body weight.

T ae in il, an ayurvedic anthelmintic developed by t ie  

Indian Herbs Research & Supply Co., Sahranpur, is  claimed 

po cause the complete expulsion o f tapeworms, along with 

sco lices . Siya and Iripathy (1381) tr ied  ta em l m  5 pups 

experimentally In fected with Taenia hydacigena at the dose 

rape o f 500 mg/kg body weignt o ra lly  once a day fo r  3 consec

u tive  days beginning the 28th day o f in feccion  and found 

the drug to  be having 100$ e fficacy .
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RESULTS

EFFICACY OF ANTHELMINTICS AGAINST Taenia hvdatigena

The e ffic a c y  o f Albendazole at the dose rates o f

12.5 mg/kg body weight was only 40% while the e ffic a cy  o f 

the drug ac 25 mg/kg body weight was 100%.

Amodiaqum did not show any e ffic a cy  at a l l  at the 

ra te  o f 10 mg/kg body weight and showed an e ffic a cy  o f only 

20% at the dose ra te  o f 20 mg/kg body weight as evidenced 

by the recovery o f 4 l i v e  worms m  each o f the 2 cases 

treated  at th is  dosage.

Fenbendazole showed an e ffic a c y  o f only 20% at the dose 

ra te  o f 5 mg/kg body weight as both the animals treated y ie ld e  

4 worms, each at autopsy examination. The drug was, however, 

100% e f fe c t iv e  at the higher dose rates o f 10 mg/kg body 

weight and 20 mg/kg body weight.

Hexachloropnene at the dose ra te  o f 7.5 mg/kg body weignfc 

exhibited an e ffic a cy  o f  60% while i t s  e ffic a cy  was 100% at 

the dose ra te  o f 15 mg/kg body weight.

Mebendazole did not show any a c t iv ity  against Taenia hvda- 

tigena at the dose rare o f  7*5 mg/kg body weight, repeaced fo r  

3 consecutive days. However, the drug was 100% efficac iou s 

at the dose rates o f 15 mg/kg as w e ll as 30 mg/kg body weight, 

both repeated fo r  3 consecutive days.



Oxyclozanide (3* 3, 5, 5, 6 -  pentachloro 2-2-dihydroxy 

benzam lide) a va ilab le  as a 3.4% W/V solution  (Z a n i l , I .C . I . ) , 

was tr ie d  only at the dose ra te  o f 34 mg/kg (1 ml/kg) body 

weight and was found to  have a low e ffica cy  o f 20% in  one 

case and 40% m  the other.

Praziquantel was given at 3 dose rates o f 2.5 mg/kg,

5 mg/kg and 10 mg/kg body weight and was found to  be complecel 

e f fe c t iv e  at the above dosages in  a l l  the cases.

Taem l, which was given at the dose ra te  o f 500 rag/kg 

fo r  3 consecutive days had no e f fe c t  ax; a l l ,  as revealed by 

the recovery o f 5 v iab le  worms from each o f the two treated 

dogs, during autopsy.

EFFICACY OF ANTHELMINTIC AGAINST Echinococous granulosus

The only drug that was t r ie d  against E. granulosus was 

Fenbendazole at the dose rates o f 5 mg/kg, 10 mg/kg and 20 mg/ 

kg body weight. The drug was not completely e fficac iou s , the 

e ffic a cy  obtained at the 3 dose rates being only m l ,  20% and 

40%, resp ec tive ly .

EFFICACY OF ANTHELMINTICS AGAINST Dipylidium camnum

Albendazole given at tne dose rates o f 12.5 mg/kg body 

weight was only 10% e f fe c t iv e  while i t s  e ffic a cy  was 23% at 

the dose ra te  o f 25 mg/kg body weight.

Amodiaqum was tr ie d  at the dose rates o f 10 mg/kg body
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weight as w e ll as ap 20 mg/kg body weight and was found to  

be t o ta l ly  In e f fe c t iv e  at both the dosages*

The e f f ic a c y  o f  Fenbendazole a t Phe dose ra te  o f 5 mg/kg 

body weighc was only 10$ w hile i t s  e f fic a c y  at 10 mg/kg body 

weight as w e ll as at 20 mg/kg body weighP was 100$.

Hexachlorophene which had been t r ie d  a t the dose rates o f

7.5 mg/kg and 15 mg/kg body weight showed e ffic a c y  o f 25$ ac 

the lower dose ra te  and 60$ at the higher dose ra te .

Mebendazole, at the dose ra te  o f 7.5 mg/kg body weight 

repeaped fo r  3 consecutive days did not show any e f fe c t  ac a l l ,  

w hile at the 3 day repeaped dose rates o f 15 mg/kg as w e ll as 

30 mg/kg body weight, the drug showed 100$ e ffic a c y .

The e ff ic a c y  o f Niclosamide at th e dose rates o f 62.5 mg/kf 

body weight was only 20$. While at the higher dose rapes o f 

125 mg/kg body weight and 250 mg/kg body weight the e ffic a c y  oi 

the drug was noted to  bo 100$.

Oxyolozanide ap cho dose race o f 34 mg/kg body weight 

revea led  only very  low e f f ic a c ie s  o f 10$ and 12.5$ respectively

Praziquantel was t r ie d  at the dose ra tes  o f 5 mg/kg as *el] 

as 10 mg/kg body weight and proved to  be 100$ e ffica c io u s  at 

boph the dosages.

Taem l was given  at phe dosage o f 500 mg/kg body weight 

d a ily  fo r  3 consecutive days and did not show any e ffic a c y  at 

th is  dosage against D. camnurn.





Table I
Incidence o f cestodes in  dogs, assessed by autopsy screen ing.

            . _        _
T o ta l To ta l ______________ __________

number o f  number oj. Q^y^yli- Joyeuxi-  Schino-  D. camnum D. caninum D. camnum T .liydatige
ovamf npr5 inffrt-prf dium e l  la  COCCUS & “  Sc & “  &
examinee, in ieocea  camnum pasqualei granulosus J . pasqualei T. hydatigena L .granulosus E .granuloa

88 49 39 2 2 2 1 2 1
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Table I
Incidence of cestodes in dogs, assessed by autopsy 

screening
b) Overall incidence according to host age groups

31. Host age 
No. group

Sex Number 
examined

Dipylidium Joveuxiella Taenia 
camnum pasoualei hvdatisena

Echinococ
granulos

1. Upto 6 months Male 16 
Female24 U 4>

G\ 1

2. Above 6 months 
upto, one year

Male 5 
Female 6

5
2 1 ..

-

3# Above one year 
upto 2 years

Male 1 
Female 3

-
- «.

4. Above 2 year 
upto, 5 years

Male 14 
Female 9

7
3

1
1

1 1
1

5. Above 5 years Male 7 
Female 3

6
1

-
1

2
1

Total 88 44 4 2 5



Table I I
Incidence o f cespodes in  dogs, assessed by autopsy screening 

a) Incxdence xn hos-c age group upto 6 months#
"Humber of;  , S I. » Dipvl idxum Joveuxxella TaeniaSex animals ~ Age Echxnococcu
exanined Wo* ' canxnum pasqualex hydatxgena granulosus

Male 16

month
month
month
months
months
months

Female 24

1 1 
2 1 
3 1 :
4 1*
5 n6 1} 
7 2
8

10
11
12
13
14

month
month
month
month
month
month
months
months
months
months
months
months
months
months

b) Incidence xn host age group above 6 months and upto 1 year

1 7 months +
2 8 months + —

Male 5 3 8 months ~ - -

4 1 year -t* - ~ = .

5 8 months + - - -

Female 6 1 7 months +
210 months + **’

*+’ ind ica tes positxve cases.
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c )_____________ Incidence in  host age group above 1 year and upto 
 ____ _ ________.SjtSSES* 
„   o f A ___ Dipylidium Joyeuxiella  Taema Echinococci

examined. No* camnum paaqualei hydatigena granulosu;

Male 1 - - -

Female 3 - - - -

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

1 3 years - + - -
2 3 years * — - «,
3 4 years + - - -
4 4 years + - + -

Male 14 5 4 years + - - -
6 5 years + - - -
7 5 years - - -
8 5 years + - - -
9 5 years j.

1 31 years + a»
2 4 years + — -

Female 9 3 4 years - - - +
4 5 years + - - -
5 5 years •* + - -

e) Incidence in  host age group above 5 years.

1 6 years + +
2 6 years + - - -

Male 7 3 6 years •i - « -
4 6 years + - - *
5 6 years + - - ~
6 8 years •}* — -* -

Female 3 1 6 years - +
2 8 years + *"

*+* ind icates p o s it iv e  cases.



Table I I I
In ten s ity  o f D ilep id id  cestode in fe c t io n  in  dogs,

a) In ten s ity  m  host age group upto 6 months.
hV  — —  Slovlid lu in  canlnum " oyeuxiell'a  pasquaiei

Sex ~ Age Juven ile Mature Gravid Juvenile Mature Gravid No. _____ _____________

1 1 month 0 8 17 - - -
2 1 month 30 0 0 - - -

Male 3 1 month 8 34 28 - - -
4 5 months 0 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 h month 5 12 21 - - -
4 month 2 5 8 - - -
5 11 month 4 7 9 - -
6 1^ month 0 5 45 -

Female 7 2 months 0 0 6 - - -
8 2 months 10 25 65 - - -
9 2 months 4 6 20 - - -

10 2 monchs 10 24 31 - - -

11 5 months 0 6 2 - — —
12 5 months 0 0 1 ~ » -

13 6 months 0 0 1 - ~

14 6 months 2 6 4 - - -

b) In ten s ity  m  host age group above 6 montns and upto 1 year

Male

1 7 months 0 1 1 - - «

2 8 months 2 4 s - - -

3 8 months 3 8 9 - - -

4 1 year 0 0 8 - - -

5 8 months 1 0 2 - - -

Female 1 7 montns 0 0 3 0 0 6j?emaie 2 1Q nonths 0 0 4 -  -

c ) In ten s ity  m  host age group above 1 year and upto 2 years.

Male
Female



d) In tens ty  in  host age group above 2 years  and upto
5 years*

Sex S1* Ase Dipylidium camnum Joveu xie lla  pasqualel
No. h Juvenile Mamre Gravid Juvenile Mature Gravid

1 3 years 5 6 7
2 3 years 2 0 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 - - -
9
1 3§ years 0 5 0 -

Female 2 4 years 4 18 33 - - -

3 5 years 2 2 0 - - -

4 5 years *" «*. ** 0 1 2

e) In ten s ity  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 6 years 0 1 1 - -

5 6 years 2 4 4 - -

6 8 years 0 8 7 ~ -

1Female 8 years 0 2 5 - - -



Table IV
In ten s ity  o f Taenud cestode in fe c t io n  m  dogs, 

a) In ten s ity  in  hos'c age group upxo 6 months
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Sex j31.
Mo.

A Taenia hgdatiggna
Juven ile Mature Gravid

Echinococcus granulosus 
Juvenile Mature Gravid

Male
Female

- -
-

b) In ten s ity  in  host age group above 6 months upto 1 year.

Male ~ - — _ •

Female - - --

o) In ten s ity  in  host age group above 1 year upto 2 years.

Male .. -  . _ _ =.

Female - - -

d) In ten s ity  in  hos'c age group aoove 2 yoars upto 5 years.

Male 1 4 years 0 0 2
2 5 years -  -  - 0 80 303

Female 1 4 years - 0 14 26

e) In ten s ity  In  hoso age group above 5 years.

Male 1 6 years - 0 160 340
2 6 years - 0 50 250

Female 1 6 years 0 0 1 0 10 26



Table V
Incidence o f cestodos m  dogs assessed by fa e c a l sample examination.

Mo o f Cestode p rog lo tt id s  encountered
H™ „ ^ e s e x  M 2 k ± i2 -  % E 2 ± -  T; snla r n ^ -

sroup examined. - S a S & W  S if f l  ® i!S  sp. ooooussp. sp. sp. F sp.

Cestode oya encountered 
r>lphvXlo- Dip\rT3^~ Joyeuxi -  Taen lid  
bothrium dium e l la

sp.sp* sp. sp.

Uppo 6 
months

Above 6 
months 
upto 1 
year

Above 1 
year up I 
2 years

Above 2 
years 
upto 5 
years

Above 
5 years

Male 31 - 14 - - - - - - -

Female 21 “ 3 - - - - 1 - -

Male 6 - - - - - - - - -

Female 7 - ~ - - - - - -

QMale 5 _ _ « _
Female 5 - - - - - - - - -

Male 19 — „ «. 1 —
Female 10 - - - - - - ~ - 1

Male 11 —
Female 4 - - - - - - -

O'!
go



Incidence o f  cestodes in  dogs assessed by fa e c a l sample examination, 
a) Incidence in  host age group up-co 6 months.

Table VI

Cestode p rog lo ttid s  encountered Cestode ova encountered
L o c a lity  -Pipy l i  -7" ' ^Echino- D iphvlio-  D ip y li-  "JoyeuxT~Taen-»

bothrium dium Taenia coccus bothnum dium e l la  l i d
q PY NO. O f q-i 
Sex animals Age

examined. sp^ ~  sp. ~ sp. sp. sp. ~sp7 sp. sp«

Male 31

Female 21

1 1 month Mannuthy - JU
2 1
3 1

monch
month

Mannuthy
Mukkafctu-

kara

+

-4*
4 1 month Kalathode - +
5 1 month Kalathode -
6 1 month Mannuthy -
7 1 month Mannuthy - +
81| month Nadathara — +
911 month Mudicode - +

101& month Pattikkad — +
1111 month Pattikkad «- +
121£ monch Mannuthy -
13 2 monbh Mannuthy - +
14 2 month Nallankara - +

1 1 month Mannuthy +
2 2 month Mannuthy
33^ month Mukkattuka-

ra +
4 6 month Nadathara

* + * in d ica tes  p o s it iv e  cases.



b) Incidence m  host age group above 6 months upto
1 y e a r .

No. o f 
Sex animals 

examined

Cestode p rog lo tt id s  encountered IJes'Sode ova encountered
S I. ^  D ip h v llo -D ip y li-  Bchxno- D iphyllo - 
No. y bochrium dium Taenia coccus bothrium

sp. sp. sp. sp. sp.

D ip y li-  Joveu- Tae- 
dium x ie l la  m id  

sp. sp. sp.

Male
Female

6
7

-

M w  « •

c ) Incidence in  host age group above 1 year upto
2 years.

Male
Female

5
5

-
M  m  *

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

Male
Female

19
10

1 years Mullakkara + -  * 
1 4 years Kunnamkulam -  -  - -  -  +

e ) Incidence in  host age group above 5 years.



Name of  the drug Albendazole Amodiaquin Fenbendazole Hexachlorophen

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

SI.  No. of animals
treated 1 2  1 2  1 2  1 2  1 2  1 2  1 2  1 2  1 2

No* of larval
soolices 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 present 5 5  5 5  5 5  5 5  5 5  5 5  5 3  5 5  5 5

No. of worms recovered
at autopsy 3 4  0 0  5 5  5 4  4 5  1 0  0 0  2 2  1 0

Stage of worms * l iv e  4 l i v e  4 l i v e
recovered Live^ -  -  l iv e  live - T "  .live  live!; TTLdead- -  -  l iv e  liv e  dead-

Efficacy of the
drug 40# 40# 100# 100# n il m l  20# 20# 20# 20# 100# 10Q#100#1Q0# 60# 60# 10G# 100



f ic a c y  o f  anthelm intics against Taenia hydabigena
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Table VII

Mebendazole @ Niclosamide Oxyclozamde Praziquantel Taen il $

5 mg/kg 15 mg/kg 30 mg/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

1 2  1 2 1 2  1 2  1 2 1 2 1 2 1 2 1 2 1  

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 0 1  2 0 0 0  0 4  3 2 2 0 1 0  0 5

e l i v e  dead dead -  -  dead dead -  -  l i v e  l i v e  dead dead -  dead -  -  l i v e  l iv e

1 m l  100# 100ft 100ft 100ft 100ft 100ft 100ft 100ft 100ft 100ft 20ft 40ft 100ft 100ft 100ft 100ft 100ft 100^ m l  ni

@ Treatment repeated fo r  3 consecutive days 
$ d a ily  fo r  3 consecutive days.



Name o f tne drug A lbendazole Amodxaqum Fenbondazole Hexachloroplr

Dosage 12.5 mg/kg 25 mg/kg 10 mg/kg 20 mg/kg 5 mg/kg 10 mg/kg 20 mg/kg 7.5 n^/kg 15

S I. No. o f animals
trea ted  1 2  1 2 1 2 1  2 1 2 1 2 1 2 1 2 1
Average No. o f  grav id  
segments passed
be fore  trea tm en t^ ) 5 19 3 4 2  5 7  2 5 3 4  2 4  2 7  9 1 1

No. o f  sco lex  recov
ered a ft e r  trea t--,.

? S e? OIathe dead 4 1 -  T i l l  I I i  1' !  3 -  -  3 T
l i v e  9 18 6 9 9 16 18 7 18 27 -  -  -  16 24 20

Z t Z f y  dead 1 1 2 3 -  -  -  -  2 1 12 9 7 S 4 3 4

Commuted to ta l
No. o f worms 10 20 8 12 9 1 6 1 8 7 20 30 13 9 1 0 6 20 30 25

E ffic a cy  o f  the
drug (==4 10# 10# 25# 25# a i l  m l  m l  m l10# 10# 1Q0#1Q0# 100# 100#20# 20# 25# 2

(+ ) A t o t a l  No. o f  grav id  segments passed during the 3 days p r io r  to  treatment was assessed by
examination o f the fa e c a l m ateria l passed during the period  by eacn animal and the average fo r  
the 3 days ca lcu la ted .

(==:}The e f f ic a c y  i s  deter mned as percentage o f  dead worms to  the t o ta l  No. o f worms.



Table V III
E fficacy of anthelmmt ic s  against Dipylidium caninum
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Mebendazole(&) Niclosamide Oxyclozamde Praziquantel Taenil(&)

5 mg/kg 15 mg/kg 30 mg/kg 62*5 mg/kg 12j  mg/kg 250 rag/kg 34 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

5 5 4 2 3 S 2 9 5 4 2 6 8 3' 5 2 2 8 6

3 1 2 - - - '3 1 - 1 - - 2 - 1 - -

14 12 4 18 21 «• 27 18
8 14 7 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

m l 100% 100% 100% 100% 20% 20% 100% 100% 100% 100% 10% 12.5% 100% 100% 100% 100% m l m l

Treatment repea-ced fo r  3 consecutive'days*
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Table IX
E fficacy of anthelmintic against Schmococcus 

granulosus

Drug Fenbendazole

Dosage 5 mg/kg 10 mg/kg 20 mg/kg

S I. No. o f animals treated 1 2 1 2 1 2

No* o f  protosco lices given 2000 2000 2000 2000 2000 2000

No. o f worms expected to  
be present 1000 1000 1000 1000 1000 1000

No. o f worms recovered at 
autopsy 1100 1020 790 308 530 610

Stage o f worms recovered l i v e  l iv e l iv e l iv e l iv e l iv e

E fficacy  o f the drug n i l  n i l 20% 20% 40% 40/d
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DISCUSSION

The autopsy screening carried out; during the present 

studies revealed the occurrence of only 4 species of cosTsodes, 

namely Dipylidium camnum. Joyeuxiella pasqualei. Echinococcus 

granulosus and Taoma hvdatigena.

Of these 4 species of cestodes, D. caninum showed the 

highest overall incidence of 5096* This was in confirmity wiUi 

the findings of Abo-Shady (1960) who recorded an incidence of 

62.496 for the parasite among stray dogs in  Egypt; Costa et a l.

(1971) who recorded incidence o f 47*296 for D. caninum in  

pariah dogs in  Texas; Ohishi et Ed. (1973) who recorded incid

ence of 49.2?6 m  Tokyo and Sahasrabudhe et a l. (1969) who 

recorded incidence of 4796 m  dogs in  Madhya Pradesh. Only 

lower incidence rate of 2096 was encountered by Kannangara and 

Karunaratne (1970) m  Colombo, 1896 m  Iran by Mirzayans et a l.

(1972) 8c 25/6 m  Bihar by Kumar & Sahai (1972).

The incidence of T. hydarigena recorded by autopsy screeni 

during the present studies was only 2,27%* This was in  confir 

mity with the findings of Palmier! et a l. (1978) m  Utah (296); 

Tassi and rfidenhorn (1971) m  Rome (1?6) and Sawyer et al.(l97o  

in  Utah (496) but much higner incidences wore recorded by Dada 

(1930) as well as Dada ez a l.  (1979) m  Nigeria (66.296 g o  77.9 

Dent and Kelly (1976) m  Balyney (33.3396); Sahai (1969) in  

Barielly , India (31.3796); Sahasrabudhe at a l. (1969) m  Madnya
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Pradesh. (23%) and Kumar and Sahai (1972) in  Patna (19*4%).

The incidence o f E. granulosus recorded during •che 

present studies was 5.67%. This was in  confirm ity with the 

find ings o f Saleh & Ahmed (1965) m  Karachi (7%) and 

Mirzayans e t a l. (1972) in  Tehran (8%) • Higher incidence 

rates were recorded by Gemmoil (1957) in  New South Wales, 

A ustra lia  (25*6%); and by Hussain and Akhtar (1969) in  

Lahore(25%).

The incidence o f J. pasqualei was nobed to  be 4.5% during 

the present studies and there is  no previous data regarding 

the incidence o f the parasi be in  dogs.

Out o f the 119 dogs screened fo r  cestode in fec tion  by 

fa eca l sample examination, 18 animals (15*1%) were found to 

be posibxve fo r  D. camnum in fec t ion . This observation is  

m  general confirm ity uirh the findings o f Jackson & Arundel 

(1971) who encountered an incidence o f 17% in fec tion  in  dogs 

in  -che State o f V ic to r ia , A u stra lia ; Chaneet and White (197o) 

who encountered an incidence o f 16.4% in  Albany area of 

Western Austra lia  and Dent & K e lly  (1976) who encountered 

an incidence o f 13.6% in  Blayney, New South Wales, Austra lia . 

Higher incidence ra te  had been recorded by K e lly  (1975) in  

Sydney, Austra lia  (67.5%); W illiams (1976) m  Dyfed, Souch 

Wales, U.K. (45.1%); Dada and Belxno (1979) in  Zaria, N igeria 

(67.5%) and by Arru and Nieddu (1979) m  Sardinia (74.67%) 

whereas lower incidence rates had beai recorded by Mirzayans
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et a l ,  (1972) in  Iran (3%); Fernandes e t a l,  (1973) in  Parana, 

B raz il (2%); Bazzochi and Canestri -  T ro tt i (1979) m  F o r li,  

I t a ly  (2.5%) and by Mohanlal (19Q2) in  Kerala (3.23%).

The incidence o f Diphyllobofchrium latum in fec tion  as deter

mined by fa eca l sample examination during the present studies 

was only 0.8% and was comparable to  that o f Schawalder (1976) 

who encountered only 1.4% p o s it ive  cases in  Bern , Switzerland.

The incidence o f taem id  tape worm in fec tion  detected by 

fa eca l sample examination during the present studies was 0.8% 

and the sp ec ific  id en tity  o f the parasite involved m  she case 

could not be determined. The low ra te  o f incidence observed 

is  comparable to  the findings o f Mituch (1968) who encountered 

T. hydatigena in fec tion  m  only 1.6% of mongrel dogs and no^e 

pure-bred dogs and Multiceps multiceps in fec tion  m  only 3.1% 

and none o f the above animals m  Slovakia. However, Shepelev 

(1958) and Schantz et a l. (1977) observed higher rates o f 16,3% 

and 45.5% in fec tion  with T* hydatigena in  dogs m  U.S.S.R, and 

U .S .A ., respec tive ly , by fa eca l sample examination. While Sims 

and Sanchez (1979) and Islam (1960) recorded higher rates o f 

31.2% and 62.5% in fec tion  with E. granulosus in  Chile and Bangl 

desh respec tive ly  by fa eca l sample examination.

The anthemintic e ffic a c y  o f Albendazole against T, hydatige 

at the dose ra te  o f 25 mg/kg body weight was 100%, eventhoug 1 

the e ffic a c y  at tne dose ra te  o f 12.5 mg/kg body weight was on! 

40%. Georgi (1930) found she drug to be active  against Taenia 

species in  dogs at m ultiple dosage o f 25 mg/kg oody weighs fo r  .
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5 days only. During che present studies the drug exhibited 

only a low e ffic a cy  o f 30$ at the dose ra te  o f 25 mg/kg body 

weight which is  in  confirm ity with the observabion o f Georgi 

(lo o . c i t . ) .

In  the present studies, Fenbendazole was found to be cent 

per cent e fficac iou s  against both T. hvdatigana and D. camnuia 

at the dose rates o f 10 mg/kg as w e ll as 20 mg/kg body weight, 

though the e ffic a cy  o f the drug at the dose races o f 5 mg/kg 

body weight against these parasites were very low, being only 

20$ and 10$ respec tive ly . The finding supports the view of 

Gemmell e t a l . (1977d) that the drug reduces worm burden w ib i 

T. hvdatigena in  experimentally in fected  dogs at s ingle dose o f 

e itn er 20 mg/kg or 80 mg/kg body weight. The e ffic a cy  o f the dr? 

against E. granulosus was noted to be n i l ,  at 5 mg/kg body ueigl 

20$ at 10 mg/kg body weight and 40$ at 20 mg/kg body weight.

The e ffic a c y  o f hexachlorophene observed during the present

studios was 60$ and 100$ against T, hydatigena at the dose rate.

o f 7.5 mg/kg and 15mg/kg body weignt, resp ec tive ly , while i t s

e f f ic a c ie s  against D. camnum ab tne above dose rates were 25$

and 60$, resoeccive ly  only, Demidov and Aminz>ianov (1975) notec

the drug to  be 88.9$ co 100$ e fficac iou s against T. hydatigena

at 15 mg/kg body weight and the present find ing agrees m  generc 
*

w ith th is  observation.

Mebendazole exhibited cent per cent e ffic a c y  against T.hydat 

during the present studies a t bhe dose rates o f 15 mg/kg as well 

30 mg/kg both, repeated fo r  3 consecutive days; eventhough bhe
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e ffic a cy  o f the drug at the lower dosage o f 7.5 mg/kg body weij 

was n i l .  Vanparijs and Ihienpont (1973) ootained only 77.7$ e 

cacy fo r  the drug against T. hydatigena at the dosage o f 100 mj 

twice da ily  fo r  5 days. While Gemmell et a l. (1975) noted ona 

tne drug could clean T. hydatigena in fection  at the dose rates 

40 mg/kg body weight. Siya and Tripathy (1981) had obtained 1< 

e ffic a cy  fo r  the drug against J?. hydatigena in fection  at the d 

rate  o f 100 mg/kg body weight fo r  three days; which is  a much 

higher dosage than the present one. The present firriuag o f ce 

per cent e ffica cy  o f the drug against D. caninum at the dose ri 

o f 15 mg/kg as w ell as 30 mg/kg body weight, fo r  3 consecucive 

days d if fe rs  from that o f Vanparijs and Thienpont (1973), who < 

sim ilar e ffe c ts  at a higher dosage o f 100 mg/kg twice da ily  fo  

5 days.

The high e fficacy  o f Niclosamide encountered during the pr 

studies is  in  general agreement with x:he findings of Kurelec a 

Rijavec (1961). The present finding o f cent per cene e fficacy  

against T. hydatigena in f ec-cion at the dosages o f 62.5 ag/k0, 

125 mg/kg, and 250 mg/kg body weight corraboraices wiun the fm  

o f Forbes (1963) and Ma-ccnanov et a l. (1977). The good resu lt 

o f the drug against D. caninum at the dosages o f 125 mg/kg bod 

weight as w ell as 250 mg/kg body weight agrees wich the obs^rv 

o f Poole at a l.  (1971), as w ell as Neumann and Zavadil (1971).

The high e fficacy  o f praziquantel observed during tne pres 

studies against T. hydabigena at the dose ra^es of 2.5 mg/kg,

5 mg/kg; and 10 mg/kg body weight agrees wi'ch the observation <
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Guralp et a l.  (1976), Dey-Harza ex a l, (1976), Gyul1gyazali 

(1977), Gemmell et a l . (1977), Thomas and Andrews (1977) and. 

Badlock et a l. (1977)• The high e fficacy  o f the drug againsc 

D. camnum at the dose raxes o f 5 mg/kg as w ell as 10 mj/kg 

body weight is  also in  confirm ity vuth the ooservaxions of 

Guralp at a l. (1976), Dey-Harza ej; a l. (1976), Gyul1gyazali 

(1977), Thomas and Andrew (1977), Thomas and Gonnert (1976), 

Sakamoto et a l. (1979) and Dorichies e t a l. (1980).

Taem l, gave no e ffe c t  at a l l  during the present studies 

against T. hydatigena or D, camnum at the dose rates o f 5Q0mg, 

kg body weighx given fo r  3 consecutive days. This finding is  

in  to ta l disagreement with that of Siya and Tripathy (1981) 

who obtained 100,4 e fficacy  fo r  the drug at the aoove dosage 

schedule against T. hydatlgena. The present studies did not 

show any e f fe c t  ax a l l  fo r  Taeml against D. caninum also.
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UMMOXy



SUMMARY

1. An in vestiga tion  has been made in to  the incidence o f 

cestodes o f  dogs m  Kerala sta te  by autopsy screening o f 88 

dogs and examination o f fa eca l samples o f 119 dogs.

2. The sp ec ific  id en tity  o f the d if fe re n t  cestode species 

harboured by the animals has been determined from the morpho

logy o f the worms, gravid segments and eggs encountered during 

the in vestiga tion .

3. A to ta l o f  f i v e  species o f cestodes, v i z . ,  Dipylidium 

caninum, Joyeuxiella  pasqualei. Piphyllobothrium latum. Taenia 

hydatigena and Eohinococcus granulosus, has oeen encountered 

m  the dogs during the present studies.

4. The autopsy screening revealed that Dipylidium caninum 

had the highest incidence (50%) and Taenia hydatigena had die 

lowest incidence (2.7%). Joyeuxiella  pasqualei was present m  

only 4.54% o f the dogs while Eohinococcus granulosus was preses 

in  5*67% o f the dogs.

5. The highest incidence o f Dipylidium caninum was encount* 

ered in  animals o f  the age group o f above 5 years o f which 

70% harboured the parasite . The highest incidence o f Joyeuxie: 

pasqualei was encouncered in  animals o f  the age group o f above 

6 months and upto one year (9.09%). The highest incidence w itl 

Echinocooous granulosus and Taenia hydatigena occurred in  

animals o f the age group o f aboue 5 years, being 30% and 10% 

resp ec tive ly .



6* Joyeu x ie lla  pasqualei was recorded, fo r  the f i r s t  time 

from dogs during the present studies.

7. Examination o f fa eca l samples revea led  that Dipylidium 

caninum was the most common cestode.

8. Nine anthelm intics v i z . ,  A lbendazole, Amodiaqum, Fenbenda- 

zo le , Hexachlorophene, Mebendazole, Niclosamide, Oxyclozam.de, 

Praziquantel and Taem l, v;ere tr ied  against experimental Taems 

hydatigena in fe c t io n  as w e ll as natural cases o f Dipylidium 

caninum in fe c t io n . Fenbendazole was a lso t r ie d  against experi

mental Echinococcus granulosus in fe c t io n .

Albendazole a t 25 mg/kg, Fenbendazole at 10 mg/kg and 20 m£ 

kg, Hexachlorophene a t 15 mg/kg, Mebendazole at 15 mg and 30 

repeated fo r  3 days, Niclosamide at 62.5 mg/kg, 125 mg/kg and 

250 mg/kg and Praziquantel a t 2.5 mg/kg, 5 mg/kg and 10 mg/kg 

were completely e f fe c t iv e  against l aema hydatigena in fec tion .

Fenoendazole at the above dose ra tes  had e f f ic a c ie s  o f 0%, 

20% and 4096 only against Schinococcus granulosus.

Fenbendazole at 10 mg/kg and 20 mg/kg, Mebendazole a t 15 oj 

kg and 30 mg/kg repeated fo r  3 days, Niclosamide at 12p mg/kg 

and 250 mg/kg and Praziquantel a t 5 mg/kg and 10 mg/kg were a l 

10096 e f fe c t iv e  against Dipylidium caninum w hile Albendazole anc 

Hexachlorophene, which were qu ite e f fe c t iv e  against Taenia 

hydatigena, were found to  be much less  e f fe c t iv e  against Dlpy-  

lidium  caninum.
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ABSTRACT

F ive  species o f cestodes, v i z . , Dipylidium caninum.

Taenia hydatigena, Echinococcus granulosus, Joyeuxiella  

pasqualei and Diphyllobothnum latum were encountered m  

dogs in  Kerala, o f which Dipylidium caninum was the comm

onest. The incidence o f  Dipylidium camnum was the highest; 

in  animals o f ihe age group o f above 5 years, while that o f 

Joyeuxie lla  pasqualei was highest; m  animals o f the age 

group o f above 6 months and upto one year. Echinococcus 

granulosus and Taenia hydatigena were most prevalent in  the 

age group o f above 5 years. Examination o f fa eca l samples 

o f  dogs also revealed that Dipylidium camnum was the most 

prevalent cestode o f dogs. Albendazole at 25 mg/kg body 

weight, Fenbendazole at 10 mg/kg body weight, Hexachlorphene 

at 15 rag/kg body weight, Mebendazole see 15 mg/kg body weight 

repeated fo r  3 days, Niclosamide at 62.5 per kg body weight 

and Praziquantel at 2.p mg/kg body weight could remove Taenia 

nvdabigena completely. Fenbendazole at 20 mg/kg body weight 

had an e ffic a c y  o f  only 40% against Echinococcus granulosus. 

Fenbendazole at 10 mg/kg body weight, Mebendazole at 15 mg/ 

kg body weight repeated fo r  3 days, Niclosamide at 125 mg/kg 

body weight and Praziquantel at 5 mg/kg body weight had also 

100% e ffic a c y  against Dipylidium caninum.
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