HEI.MINTHIASIS IN
GOATS AND SHEEP OF PESHAWAR WITH SPECIAL
_ REFERENCE TO THEIR “ TAXONOMY, INCIDENCE
~ WORM BURDEN AND SEASONAL VARIATION”

Ph. D. Thesis

.
O
o

SHAMIM RAYAZ
| M. Sc |

DEPARTMENT OF Z00LOGY,
UNIVERSITY  OF PESHAWAR,
1990






f'/?;

(et ?/&Lﬂ

M:é/g’/‘?'*

HELMINTHIASIS IN GOATS AND SHEEP OF

PESHAWAR WITH SPECIAL REFERENCE TO THEIR
"PAXONOMY INCIDENCE, WORM BURDEN AND SEASONAL
VARIATION",

SHAMIM RAYAZ
M.5¢,

A THESIS SUBMITTED IN PARTIAL FULFILMENT
OF DEGREE OF DOCTOR OF PHILOSOPHY IN ZOOLCGY,
UNIVERSITY OF PESHAWAR, 1990,



HELMINTHIASIS IN GOATS AND SHEEP OF PESHAWAR WITH
SPECTAL REFERENCE TO THEIR WTAXONOMY, INCIDENCE,
WORM BURDEN AND SEASONAL VARIATION",

BY

Shamim Rayaz

A thesis submitted in partial fulfillment of

Degree of
Doctor of Philosophy in Zoology, University of Peshawar,

Supervisory Committee

——

1. Tr, M. Nasim sSiddigi { Supervisor)

. 0,
2. Te L. Bano (Member)
g’)&Jqu )/@w:\%//___._.,

3 Mrs. oheran Nawaz _— (Member)



THIS THESIS IS AFFECTIONATELY DEDICATED
TO MY DEAR PARENTS WHOSE PRAYER ARE AND
WILL REMAIN WITH ME.



ABSTRACT. .

A detailed study of Helminths of sheep and goats was undertaken
with emphasis on taxonomy, incidence, seasonal variation, and worm burden.
This work was carried out for two years i,e., from December 1978 to Novem=-
ber, 1980, Gastro-intestinal tracis of 263 sheep and 202 goats were exam=-
ined during 24 months, Extra 1dngs and liver of 208 sheep and 190 goats

were also examined,

This study showed that helminthiasis is quite common in N.W.F.P.
94 ,08% of sheep and 91.58% of goats carried one or more helminthic infec-
tion. In case of extra lungs and liver examined helminthic infection was

80,28% in sheep and 79.47% in goats,

Species of nematodes recorded from sheep in two years alongwith

their percentage infection were Haemoncus contortus (74.38%), Dictyocaulus

filaria (13.79%), Pneuﬁocaulus kadenazii (6,90%), Trichuris parvispiculum

(66.61%), T. globulosa (38.42%), T, lani (28,08) , Oesophagostomum asperum

(4.43%), 0. columbianum (44.83%), 0. venulosum (8,37%), Chabertia ovina

(3.9@%)5 Bunostomum trigonocephalum (2,46%). Cestodes from sheep were

represented by Echinococcus granulosus (Hydatid cyst) 3.45%), Cysticercus-

tenuicolllis (larval form) (16.75%), Moniezia (B) benedeni (6.,90%) , M.

expansa (4.4%%), Avitellina centripunctata (6.89%), Stilesia vittata
(11.82%) . |

‘Five species of trematodes were found in sheep Fasciola hepatica

(30.54%) , Dicrocoelium lanceolatum (1,97%), Cotylophoron ovatum (3.45%),

Paramphistomum (E) explanatum (2.96%) 4 Gastrothylax crumenifer (6,40%) .

Helminth parasites recorded from extra lungs and liver of sheep

were Dictyocaulus filaria (23,92%), and Pneumocaulus kadenazii (5.75%)

from lungs, Echinococcus granulosus (Hydatid cyst) (10,53%) and Cystice=-

rcus tenuicollis (2,88%) were recovered from lungs as well as from the




liver, Dicrocoelium lanceolatum (0,96%) Fasciola hepatica (70.19%) and

Cotylophoron ovatum (O.47%) were alSo‘found in the extra liver of sheép;

Species of Nematodes recorded from goats along with their percen-

tage of infection were : Haemoncus contortus {63.36%) Dictyocaulug fillaria

- (8.91%), Pneumocaulus kadenazii (2,484), Skrjabinema ovis (2.90%), Oesop-
hagostomum asperum (1.90%), Q. columbianum (43.56%), Q. brevicaudum

(0.50%), O, venulosum (10,89%), Chabertia cvina (3.96%) , Trichuris indica

(0.49%), T. globulosa (41.,09), T. lani (28,71%) and T. parvispiculum
(64.36%) . |

Cestodes recorded from goats were: Moniezia (B) benedeni (6.93%) ,

M. expansa (4.45%), Echinococcus granulosus {Hydatid cyest, h.90%),.

Cysticercus tenuicollis {(17.33%), Avitellina centripunctata (7.43%) and

Stilesia vittata (10,89%).

Trematodes in goats were represented by Fasciola hepatica(26.74%),

Dicrocoelium lanceolatum (1.4%).‘Paramphistomum (E) explanatuﬁ (2.48%),

Gastrothylax crumenifer (6.9%%), Cotylophoron ovatum {5.45%), Watsonius

capri sp nov. (0.50%).

Extra lungs and liver examined from goats carried Fasciola hepatica

(70 00%) , Dicrocoelium lanceolatum (0.53%), Echinococcus granulosus

(Hydatid cyst, 14.21%), Cysticercus tenuicollis (2, 11%) Dictyocaulus

filaria (21.58%) and Pneumocaulus kadenazii (4,27%).

The present survey also established some new host records

Pneumocaulus kadenazii, T. lani and Watsonius caprl spe.nov., have been

reported for the first time from sheep and goats,

Beside new host record many new locality records have been

estabhlished,
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The total worm hurden of individual host is also of sipnificance
ag a few h#lminths do not cause much damage, so total worm load of

individual parasite per host have been recorded.

Analysis of data on seasonal variation showed that definite
patterns of seasonal wariation are not found, however certain trends

were noted,
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Claim of Originality and Contributlion to Knowledge

The present study constitutes the filrst comprehenéivé_

survey of helminth parasites of sheep and goats of N.W.F.P.

Full gastro-intestinal tract alongwith liver and lungs

have been examined for two years on weekly basis.

Tncidence, worm burden and seasonal variation has been
observed, Total worm burden has been recorded instead of using sampling

technique,

A new species of genus Watsonius, W. capri from gqat has

been described and many new host and locality records have been .

established,

This survey will hopefully lay down the basis for future

studies leading to control measures,
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INTRODUCTION

Sheep and goats are a rich source of animal protein, and
provide skins and Wool. For many pecple in N.W.F.P. and Baluchistan
t%e main source of 1iving is sheep and goat raising. N.¥.F.P. has a
sizeable population of these animals and hence play an important role
in the national live stock industry. According to a Census of 1988

there are 2.226 million shzep and 4.190 millicn goats in N.W.F.P,

Herlic (1978) as quoted by Speacht (1982) estimated that loss
due to helminthic parasites throughout the world is almost BQ million
sheen and goats. Losses caused by parasites are immense, low.quality
of meat, decreased milk production and low fertility may be the result
of parasitism. Helminthié infections are associated with enﬁeritis, .

anemia, diarrhoes, malabsorption, retardation of srowth and even death,

( L;lpa!r;e,1956; Georgi ,1961: SBU1Sij1968 )'

Fascioliasis alone is the wajor factor limiting livestock

development in Pakistan ( Kendall, 1954 ).

In the Indian Punjab Chabra, et al, {1978) Observed 35 «95%
mortality rate in goats and 53.5% in sheep due to amphistomiasis alone,
In Rajistsn and Andra Pardesh (India) heavy mortality in sheep was
recordsd due to helminthiasis. In inpland sheep industry suffers due
to Parasitic worm more than any other cause ( U.K. Ministry of

Agriculture and Fishries, 1949).

A raview of literature showed that no comprehensive knowledge
exists about the helminth parasites of sheep and goat from any part
of H.w.F.P. Unless corrzct taxonomic diagnosis are made of the helm-

inth parasites, any control measures will be rather ineffective.



Alongwith correct taxonomic identification, worm burden and seasonal

variation are the vury basic factors for control measures.

Delimitations of the Problem:

1. This study is restricted to sheep and goats slaughtered
in the abbotoirs of Pesghawar,

2 The work is restrictsd to two years i.e Decamber, 1978
to November 1980,

S Gastro~intestinal tract alongwith liver and lungs of the
same individulas were examined., In addition 208 lungs and
liver from sheep and 198 from other goats were also

examined per week for two years,

by, Two sheep and two goats were examined per week for two
years,
5 The :§creening of the full gastro-intestinal tract was

done, instead of employing representative sampling tech=-

niques and record of total worm burden was maintained.

The present survey of helminth parasites of sheep and pgoats
of N.,%w.F.P., was conductad to study the taxonomy, seasonal veriation
and worms burden, Gastro-intsstinal tracts of sheeps and goats for
examination of helminthic infection were obtainéd from local slaug=-
hter houses which are brought from various paris of N.W.F.P, These
include 3wat, Chitral, Dir, Dera Ismail Khan, Mardan, Malakand Agency,

Hazara and villages of Peshawar Division.



REVIEW OF LITERATURE

Helminthiasis is responsible for pgreat economical lossess i
in domesticated animals all over the world,

N . |
Pakistan is mainly/agricultural country and major part of its

populations is dependant ecoﬁoﬁically on agriculture and livestock.
Sheep and goats oécupy a significantly important position in tﬁe
livestock population. One of the most important problem affecting

sheep and goat populétion in Pakistan is helminthic infections.

Before taking steps for the control, it is necessary to sfudyrtheir
taxonomy, incidence, intensity of infection, epidemiology and seasonal |

variation.

Srivastava (1939) exanined material of goat suffering from
pulmonary strongyliasis from ﬁ.W.F.P. in Mukteswar Veterinary Institute

(India), he recovered Fasciola gigantica from the lungs of the goat,

this was the first record of the occurrence of liverflukes in atypical

foci in goats in India,

Bawa (1939) investigated éh outbreak of amphistomiasis.in_sheep
in Sind area, which was associated with immature form of amphistomlasis,
he also found that the disease oceurs after rain and floods, patholog-
ical conditions were also noted by him, and control measures vere

taken which gave good results.

Kendall (1954) conducted a study of helminthological diseases
of livestock under a technical assistance to the Government of Pakistan
from F.A.0, He toured two wings of Pakistan and published his report
only on Fascioliasis in Pakistan (Loc. cit). According to his observ-

ations Fasciola hepatica and F. pigantica are Tound in different parts

of Pakistan. In N.W.F.P. he considered that F. gicantica is the common
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liver fluks, while in highland areas of Dir, Swat and Chitral Fasciola
plgantica is replaced by F. hepatica and mixed Infection of F, hepatica
and F,., gigantica may be fdund on the boundries of the highland areas.
Thus according to him the predéminant gspecies in plain area is

F. gigantica to be replaced in highland by F. hepatica. The clear
demarcation in the distribution of the two species is due to‘specific

snail vectors. F. hepatica eﬁploys Lymnea truncatula and F. gipantica

employs. L. auricularia rufescens as vector. L. truncatula was never

found by him below 4000 ft, while L. auricularia rufescens is found in

highland areas.

animals contract fascioliasis.‘Acute disease in the Province may cause

a mortality of more than 50% of the sheep population.

Wahid (1954) in an article on control of liver fluke diséase in
N.YW.F,P, described the situation regarding the status of livér‘fluke
disease in Pakistan ghd particularly in N.W.F.P. According to him
digease is worst killer than Rinderpest. The outbreaks of Rinderpest
have been sporadic in N.W.F.P., while liverfluke disease was‘thought
to be preéent throughout the year and several hundred outbreaks have
been recorded in the last 15 years, The disease was confined to areas,
which are situatsd on the banks of river, canals or streamlets or in
such localities as are waterlogged or are subJject to perilodic flood,
In scme localities he observed that losses due to liver fluke disease
were so0 heavy that it was practically impossible for the farmers to

keep the livestock alive for more than 2-3 years,

Sarwar (1955) found Qesophagostomum asperunm and 0, venulosum

from sheep and goats from Murrese, Mirpur and Kaghan valley(N.W.F.P.}.
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Sarwar (1955) recorded a new lungworm Pneumostrongylus ovis

from bronchiols of the lungs of Ovis aries and Capra hircus from

Murree (Pakistan).

Sarwar {1956) conducted é.bOmprehensive study on some trichost-
rongylids of ruminants from the Indo-Pakistan Sub~contineht;;ﬂé'dea1t

with two genera, QOgtertagia and'Tfichostronpylus and proviaéa a new

scheme of classification of tha two genera, The relevant information
for the present review 1s briefly summarised. He reported: Osterbagia

mossi from Kaghan ValleY(NJW.F.P.). Stadelmannia circumcincta_@gter-

tagia circumcingta) from Peshawar from sheep, S. turkestanica'from goat

from Murree {Punjab) 8, trifurcata and S, pinnata from sheep and goat

from Murree and Kaphan, Sjobergia nemorhoedl from sheep and ‘goat from

Murree, Grosspiculagia trifida from sheep from Kaghan Valley.'In

summary he presented his finding that S. circumcincta S, trifﬁrcata,

S. pinnata and S, marshalli is found in Peshawar, while in Kaghan

Valiey 8. circumcineta, Grosspiculagia occidentalis, Marshallagia

marshalli, S. trifurcata and S. pinnata were found. Both these areas

are characterised by having winter rainfall,

According to him Trichostrongylus shows restricted distributien

in Peshawar and Mardan area and is represented by T, vitrinus and

T. longispicularis. A good winter rainfall seems to favour the

+richostrongyliasis.

The most comprehensive report of helminth parasites and
parasitic diseases of animals of West Pakistan {(which now constitutes
Pakistan) is that of Sarwar (1962). As no formal information is given
on the methodology of_collection of data,one can only infer from tﬁé
details that some information had been obtained by actual examination

of hosts for parasitic infections and rest of it seems to be from
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secondary sources {either already published work or ﬁeterinary

records).

He made an atﬁempt to correlate the distribution of the'helminth
parasites with climatological region of Pakistan. He divided £he whole
reglion into a numbeg of zones (a) extreme northern tracts: Peshawar
district (b) higher level Himalayan tracts: Murree (c) lowéf.lefell
mountainous tract Sub-Himalayan zone and salt range (d) Sub—mﬁntane

(e) South Eastern alluvial plains and (f) palaerctic region of Kalat,

| The %ﬁgount mostly deals with nematodes though trematqdé distri-
bution also/been dealt with in the end of the narrative, The more
relevant portion from the point of view of this study is the first
reglon l.e. extreme northern tract. The helminth fauna of this région
has been reported only from goats and sheep of Peshawar District.
Physically, he characterised this region as a vast plateau and a huge
basin into‘which flows the waters from surrounding hills., The temper-
afure in winter sometimes falls below 30°F and the nights are iﬁten-
sely cold. The temperature during the hottest part of the year rises
to 110° = 120°F, Average rainfall is 15.2 inches and‘the greater part

of the fall is during winter.

The studies of the heliminth fauna of this region is based on
sheep and goats Dbrought to Lahore for slaughtering during winter,

The gpecles foun:d have been mentioned in the Table-I,

Tahle I: Distribution of the helminth of sheep: and goats
in different tract of West Pakistan (modified after

Sarwar, 1962).
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Name of Climatological Paragites found Remarks.,

tract, characteristics.

(a): Extreme Vast plateau Ostertagia circumcincta Trichostongy=- "
northern temperature . . losis of
tract 30°=120°F Q. trifurcata considerable
(Peshawar _ - 0, pinnata significance,
District) Marshallagia marshalli -

- Trichostrongylus axei . |
'g; VALPiNUS eeeeeseeesss First report
\ - ‘ o from Indo-
T. colubriformis _ Pakistan
T, probolurus Sub~continent,
Oesophagostomum ' -
venulosum .
Namatodirus spathiger... Filrst report
. from Indo=
Protostrongylus kochi Pakistan
Dictyocaulus filaria Sub=-continent,
Trichuris globulosa
T. skrjabini
Haemonchus contortus.... Minor
epidemlogical
significance,
{(b): Higher 400~-6500 £t Ootertagia muraschkinzevi

altitude high average
Himalayan rain fall

o

. nemorhoedi

tract ' ' Q. trifurcata
(Murree, POt=100 0 pinnata
Abbottabvad _
and Kaghan) 0. circumecincta _
O, trifida ......%...... Kaghan only
Trichostrongylus axel ~do-
T. colubriformis
T.longispicularis
Bunostomum trigonoce- .. Significant
phalum infection are
-  Trichostongy=-
Oesophagostomum asperum Tosis Ostertie
Chabertia ovina piasis gnq
Prichuris (sp.ing) Bunostmalsis
Varestrongylus
prneumnonicus

Bicaulus schulzi

Pneumostrongvius ovis




Echinococcus ecyst -

Strongyloldes
Papillosus

Haemoncus contortus .....Little epidem—
iological
significance.

(c¢): Lower Hot valleys Haemoncus contortus

- altitude and cool
Mountainous regions Camelostronggézilata
tracts. 2000-5000£1 . ———
: Oestertagia
Sub~Himal- Average -
ayan zone Yrainfall ostertagl
and Salt 251 .50 0., lyrata

Trichostrongylus axel
T+ colubriformis
probolurus

T. longisgpicularis

Marshallagia _
marshalli ....... arid parts

+H
-

[

Squamanema skrjabini... Salt range

0. columblnum es....., in valleys

Trichuris globulosa

T, skrjabini
Protostrongylus kochi

Dictyocaulus filaria
Skriabinema ovis
Avitellina spp.

(d): Submontane Average

(sialkot Rainfall
and Rawal-

pindi 30-50t
Districts)

Haemoncugs contortus

Trichostrongvlus
coiubriiormis

T. probolurus

Bunostomum
rigonocaphalum

(esophagostomun
columblavitam

Trichuris globulosa

T, skrjabini

Dictyocaulus filaria

Strongyloides
paplilosus
Avitellina spp.

" Haemonchiasgis

and .

Oesophagostom
miasis seems
to be of epi-
demiological
significance.



Moniezia expansga

(e): Alluvial
plains

Region of
extengive
irrigation
extends
south east
of extreme
climate,

Qesophagostomite.eseaeae e Serious epid-

columbinum
Heamoncus contortus

Avitellina spp.

Thysaniezia glardl

Trichostrongyliusg
colubriformis

emiological
nature in
whept Growing
area,
Lyallpur(Fai-
salabad) ser-
ious sutbreak.

Thal- -along
Indus river.

Haemoncus and
Oesophagosto=

Squamahema skriabini

mum outbreaks
ooccur twice in
April -and
October cause
50% mortality
In flocks of
sheep,

Haemoncus alone
occur in mild
sunmar hill
valleys where-
ever moisture
is sufficien=
tly high,

(f): Palaearctic

region of
Kalat,

Arid with
low relative
humidity
variable
temparature
and Rainfall

Marshallagia
marshalli

Skrjabinema sp.

Camelostrongylus
mentulata

Avitellina spp.

Bunostomum
trigonocephalum

Prichuris skrjabini

Haemoncus contortus

Skrijabenema ovls
Protostrongylus sp.

No Trichosg-
tronsxius
specles
throughout
Khuzdar,
Kharan,
Mastung.
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He also formulated a theory of seasonal incidence. He suggested
that the pattern of seascnal incldence is not necessarily one which
can be attributed to.seasonal chaﬁges of climate, but is a consequence
of the life history pattern of individual species and is directly conne
ected with the rate of egg production and the time reguired for the

development of each gwneration.

Chaudhary and Durrani (196&) carried out a systematic survey
of 240 ruminants in Lyallpure district (Faisalabad) for Paramphistome
infection, They found three species of family Peramphistomidae ffom
sheep and goats, flve species from catfle and ore species from wild

boar. They alsc studied the life cycle of Cotylophoron cotyvlophorum

and found that Indoplanorbis exustus acts as an intermediate hogt in

this area,

Hayat and Durrani (1965) studied the lungworms of sheep with

special emphasis on the bionomics of the larvae of_Dictyocaulus '

filaria and Protostrongylus rufescens. FExamination of 683 faécal
sample and 336 lungs revealed that 21.4% lungs were infected with
D. filaria, 3.6% with P. rufescens and 0,04 Muellerius capillaris,

The examination of faecal sample showed that 1.2% were infected with
D, filaria and 5.1% with Protostrongylus sp.

Durrani et al. (1965) studied gastro-intestinal parasites of
sheep of Lyallpur District by examining 154 guts over a perlod of 12
months. Overall infection was 72,07%. The specles encountered were

identified as Haemoncus contortus, Oesophagostomum columbianum,

0., venulosum, Trichuris ovis, Moniezia expansa, M. benedeni Avitellina
— 9

spp. Stilesia spp. Thysaniezia spp. Paramphistomum cervi, P, explan-

atum and Cotvlophoron sp.
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Chaudhry and Durrani (1966) conducted a survey of various
species of genus Moniezia occurring in sheep and goats in L&allpur
{Faisalabagd) District by examining 32,845 guts over a period of three
yeérs, 64,0% of the total guts examined were found infected with one
or more species of gerus Moniezia. They found M. exgansa,{ﬂ: benedeni

and described a new species M. lyllpuriensis. The results were not

published and the incidence rather seems to be very high,

Hussain and Durrani (1966) studied the relationship of nutrition
to the development of Heemonchosis in lambs and found that ration
containing 9.9% crude protein had an optimum level of nutrition and

exerted a profound influence on the degree of parasitism.

Hashmi and Mohiuddin {(1967) studied helminth parasites of ovine

of Hyderabad Divislon for various gpecies encounterced and seasonal

variation from 1964-65, Helminth species encountered were: Cotylophoron

cotylophorum, Gastroﬁhylax crumenlifer, Fasciola gigantica, Moniezla -

expansa, M. benedeni, Thysaniezla giardi, Avitellina centripunctata,

Stilesia globipunctata, S. vittata, Trichuris globulosa, Oesophagost-

omum columbianum, Haemoncus contortus, and Gaigeria pachyscelis.

Rizvi and Barya (1987) found the survival of infective larvae

of Haemoncus contortus on Lyallpur (Faisalabad) pasture. The temper-

ature for developmenf of egg'and larvae was found to be 27093 Summer
season was less favourable than spring and autmn, The optimum humidity

for the development of the larvae was 75%.

The mipration of the infective larvae of Haemoncus contortus on

different type of vegetation and soil was favoured by moilsture, dark-
ness and temperature., Rotational grazing of pasture reduced the

dangar of infection.
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A study was under taken by Majid and Barya (1968) and Yousuf
and Baryva (1968) on the species of genus Stilesia and Avitellina in
sheep and goats, Out of 1786 guts and 896 livers examined 48,8} were
infected with Stilesia. The sﬁecies Involvad were not mentioned,
however it was cbserved that the incldence was higher in July-Septem=—
ber period, Four species of Avitellina recovered were A. centfigunc—

tata, A, lahorea, A. sudanea, and A, woodlandi. The over all incidence

was 4%%.

One of the sur%ey in recent past and in a systematic way was
carried out in the Province of Sind by-Hohiuddin (1976-77). The
various parasites, inhabiting the gastro-intestinal tract of sheep
and goats have been recorded by examining representative samples.

Thirteen species of helminthjparasites namely: Cotylophoron cotylop-

horum, Gastrothylax crumenifer, Moniezia expansa, M. benedeni,

Avitellina centripunctata, Stilesia globipunctata, Haemoncus contortus,

Trichuris globulosa, Oeso@hagostomum columbianum, Gaigeria Pachvcelis,

Thysaniezia giardi, Strongvluslpapillosus and sSkrjabilnema ovis were

reported from different parts of Sind. Their survey also showed that
sheep are more prone to infection than goats in Sind area, This was
attributed to grazing hablits, Tﬁey also provided essential data on
the incidence of Parasites involved and the general pattern of their

seasonal variation,

Munir and Anwar (1980) studied the incidence of hydatidosis in
ruminants at Faisalabad abattoir. In sheep and goats they found that
out of 5000 sheep and pgoats incidence of hydatid cyst was 1.2% in
sheep and 0,2% in goats, No cysts were found in lambs and kids.
Percentage of fertilé cyst in sheep was 24.13% while the cysts in
the goats were all sterile, In pgeneral more cysts were found in lungs

than in liver,
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Majid and Hussain (1980) carried out a survey of trematodes of
sheep in Lahore {Punjab). Three hundred and twenty shzep were examined,
over all Incidence of trematodes was found to be 59,374 Flve species

of trematodes Paramphistomum cervi, Cotylophoron cotylophorum, Fasciola

hepatica, I', gipantlca, Dicroceollum dendriticum were found, The most

common trematode Parasites was Paramphistomum cervi (3%.25%) while
Fasciola hepatica and F. gigantica ﬁas rather rare and found only in
3.125% hosts,

Siddiqi and Ashraf (1980) examined full gastrointestinal tracts
of 19 goatstfrom slaughter house of Peshawar city and found Dierocoe-

1ium dendriticum, Fasciola hepatica, Paramphistomum (E) explanatum,

Cotylophoron ovatum, Watsonius sp. Moniezia expansa, M. benédeni, .

Avitellina centrivunctata, Stilesia vittata, Trichuris discolor,

T. globulosa, T. indica, T. infundibulum, T. lani, T. ovina, T, paryispe

~iculum, T. vondwei, Pneumocaulus kadenazii, Haemoncus contortus, Dictyo-

caulus filaria Qesophagostomum columbianum, O. venulosum, Chabertia ovina,
Y

Bunostomum triponocephalum, Globocephaldus . urosubulatus, Skriabinema ovis,

Acanthoxynema lucknowense, A nunbar of new host records were established

and this survey though limited in number of hosts examined, was the first

survey of goats in Peshawar area,

Shah et al. (1980) examined 500 guts of sheep from different parts

of Pakistan including Peshawar and found Haemoncus contortus (36.8%),

Oesophapgostomum venulosum,(27.6%), Q. columbianum (21.2%), Ostertagia

circumcincta (14.6%) Bunostomum trigonccephalum, (10.2%) Trichostrongylus

axei (0.2%), T. vitrinus (0.4%) and Chabertia ovina (0.2%).

The highest incidence in their survey was during the wet season.
They did not specifically mentioned which parasltes out of those

reported were found in Peshawar, However, they have quoted
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Sarwar {1962} that trichostrongyliasis is of considerable signifi-

cance in Peshawar, Murree, Abbottabad and Kaghan valley,

Khan (1981) presented a review of the work on animal parasitic
nematodes in Pakistan, The relevant part of his report mentioned the "

occurrence of the following parasites from Pakistan: Triéhuris globu=-

losa in Ovis aries, Ostertapia ostertagi from Capra hirecus, 0, nurage-

hkinzevi, 0. mossi from sheep O, occidentalis from Qvis aries, 0. pionaa

90h@mdrheadjfrmﬁovis’aries}gcapra'hircus, 0. circumecincts from Ovis

aries, 0. turkestanicé from Capra hircus, Grossplculagia trifidé,

Cooperia pectinalia, Trichosﬁrongvlus axei, Camelostronsylus mentulata,

Marshallagia marshalli (also in Capra hircus), Trichostronsylus

longispicularis, T. retortaeformis in sheep and goat, T, colubriformis

and Pneumiostrongylus ovis from Qvis aries.

Durrani, et al. (1981) carried out a parasite survey in Azad
Kashmir, Faecal samples of one thousand ovine and Caprine hosts were
studied randomly, 19 species of helminth parasite were recorded namely:

Ascaris vitulorum, Bunostomum trigonocephalum, Dictyocaulus filaria,

Haemoncus contortus, Nematodirus sppe. Ostertapgia ostertagi, Qesophago=-

stomum columbianum, Strongyloids papillosus, Tricostrongylus axei,

T. colubriformis, Dicrocoslium dendriticum, Fasciola hepatica, .

gipgantica, Cotylophoron cotylophorum, Schistosoma indicum, Avitellina

centripunctata, Moniezia expansa™ and M. benedeni, The highest inci-

dence of infection among them were of Fasciola gigantica, Ostertagia

ostertagi, Haemoncus contortus, aﬁd Oesophapostomum columbianum,.

Helminthic infection was 1004 and each animal was parasitized by more

than one species of helminth parasites.

Chaudhry and Niaz (1984) examined 22,773 faecal sample of

runinants in Divisional Diamnostic Laboratory, Bahawalpur, and the
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total number of sample positive for variocus parasitic infection was,
17,483, out of which 1749 were pdsitive for fascioliasis. and outbreak

of facioliasis was also reported.:

Ansari et al, (1985) reported an analysis of data collected for
60 years (1923-83) and showed that Parasitic gastritis in goats of

8ind was caused by Haemoncus, HMecistocirrus, Trichostrongylﬁé‘and

Paramphlstomum. Araian et al, (1985) compiled the data for facioli-

asis in goats of Sind for sixty years (1923-83) and came to the conc~
lusion that average death toll was 193.23 goats per amnum. The details
of this study were not available regarding methodology and how théy

came to this conclusion.

Hayat, et al, (1986) examined two hundred sheep from Faisalabad
abattoir, The overall incidence of Hydatidosis was recorded to be 24%,
12% in lungs, 8% in liver, and 4% animals had hyatid cysts in both of
theéé organs. Cross cobservation showed enlargement,congestion and

inflammatory reaction.

Hayat et al.(1986) collected 1008 lungs of sheep from Faisal-
abad abattoir to observe the seasonal prevalence of Facioliasls and
lung worm disease. An overall incidence of fasciolasls and lung worm
disease was recorded as 17.58% and 30,66% respectively. Two species

of flukes i,e., Fasciola hepatica, F. gigantica and three species of

lungs WOrm i.e. Dictyocaulus filaria. Protostrongylus rufescens and

Muellerius capillaris were recorded. The hipghest incldence (30%) of

. fascioliasis was found in the month of Novembasr, and lowest (&%) in
June. The prevalence of lung-worm disease was highest in October and

November (50%) and lowest(3.57%)in June, Muellerius capillaris was

recorded only in the month of February and March,
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Igbal et al.(1986) éxémined four hundred liver and equal number
of lﬁngs for the presence of helminth infection at Faisalabad. The
result showed that overall incidence of parasitic infection in liver
was 34% in cheep and 11% in goéts. In lungs, the Parasitic‘iﬁfécﬁion

recorded was 21% in sheep and 8% in goats. The helminths recovered

from liver of sheep and goats were: Fasciola hepatlca, g;_gigantiCa,

Hydatid cysts and Toxocara canls (larvae). Dictyocaulus filaria and

Protostrongylus rufescens were recorded from lungs.,

In another study Igbal et al. (1986) examined 1,000 fgddy goats
slaughtered at Faisalabad abattolr for the presgsence of hydatid cysts,.
The overall rate of infection recorded was 8%. Sexwise incidence was
5.48% in males angd 14.5% in femalés. The cysts were only observed in

1ung Se

Considerable work on helminth parasite of sheep and goats{and

other animals have baen done in India in the form of systematic sur-

3 véy; incidence of infection, intensity, epidewwlogy, and control
measures. Many workers have also:studied helminthiasis caused by one
or more highly bathogenic speciles and investigated their control

measures,

’6né of the earlier account of helminth Parasites of domesticated
! animals including sheep and goats ia India is that of Galger (1910).
He provided a check list of-tﬁe Parasites of domesticated animals of
India. An'analysis of-the 1ist showed that 21 species of helminths
were recordéd up to his time from sheep and goats. They were:

Echinococcus polymorphis, Schistosomum indicum, Strongylus filaria,

S. rufuescens, S. filaria, Spiroptera acutata, Teanla expansa, T.

globipunctata, T, centrinunctata, Oesophagostomum columhianum, Strong-

vlus contortus, S. colubriformis, Trichocephalus affinis, Stilesia
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globipunctata, §. colubriformis, Trichocephalus affinis, Amphistomum

eplditum, Echinococcus polymorphis, Distomum hepaticum, Cysticercus

tenuicollis, Coenurus serialls, Out of these parasites 19 aspecles

of helminth parasites were presgent in case of sheep and the number

of specles recorded in géats were less than sheep.

Southwell (1930) recorded Moniezia benadeni, M. expansa,

Stilesia globipunctata, §; vitta, Avitellina poughi, A, lahorea,

Cysticercus tenuicollis, Coenurus gaiperi, Coenurus cerebralis,

Echinococcus (larva) from sheep and goats of India, Ceylon and Burma,

Bhalerao (1932) collacted seven sgpecies of nematode parasites

from three kinds of sheep and goats, Tibetan goats (Capra sibirca

myer), Hill sheep (Ovis naburo gray) and Tibetan sheep (QOvis hodgsoni

Blyth) from Muktesar, India, He found QOesophagostomum venulosum,

Ostertagia occidentalis, O. circumecincta, Haemoncus contortus and

three new species namely Varestrongylus pneumonicus;DictyOCaulus

unequalis and Ostertagla orientalis,

A large number of stomachs of the "Desi" variety of Sheep and
goats from Allabad {India) was examined for two y:ars by Harsth(1934).

Amphistomate parasites of the genera Gastrothylax and Cotylophoron

were reported namely: G. elongatus G, crumenifer and 3 new species of

Cotylophoron C. ovatum, C. orientalis and C. elongatum. The incidence

of ampﬁistome ranged Trom 60-100%,

Ba¥¥is (1936) mentioned Ascaris_lumbricoides, Oesophagostomum

venulosum, 0O, columbilanum, Bunostomum trigonocephalum, Chabesrtia

ovina, Gaigeria pachyscelis, Trichostrongylus colubriformis, T,

probolurus, Haemoncus contortus, Nematodirus filicollis, Dictyocaulus

filaria, Protostronpgyius rufescens, Gongylonema pulchrum, G. verrucs-

”
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osum, Trichuris ovis as nematode parasites from sheep and goats,

from India, Ceylon and Burma,

Sarwar (1944) described two new species of lungs‘worm:'

Verestrongylus capricola and Protoétrongvlus indicus from the bronchi

of Hill soat Cara sibirica from Muktesar (India).

Sarwar (1945). studied the incidence of Trichuris and trichost-
rongylids in the ruminants of Punjab and United Provinces and found

Trichostrongylus propalurus, Camelostrongylus mentulatus, Ostertagia

ostertagi, 0. cercuncincta, Cooperia punctata and Trichuris globulosa

from sheep and goats.

Moghe (1945) in a survey on the nature and incidence of
helminth infection in cattle, goats and sheep in the Central Provinces
and Berar and Central India found h2_species of nelminth parasites out

of which 36 were found in sheep and goats nemely: Cotylophoron cotylo-

phorum, C, ovatum, Gastrothylax crumenifer, Paramphistomum cervi,

Fasciola gigantica, F, hepatica, Schistosoma spindalis, S. indicum,

S. bovis, S. haematobium, Cysticercus ovis, Stilesia vittata, 3, glob-

ipunctata, S, hepatica, Avitellina lahorea, A. centripunctata, A,

woodlandi, A, sudanea, A, goughi, Moniezia expansa, M. benedeni,

Echinococcus grénuloéus, Cysticercus bovis, C., tenuicollis, Trichuris

ovis, Haemoncus contortus, Bunostomum trigzonocephalum, Oegophasostonunm

columbianum, O. radiatum, 0, venulosum, Galgeria pachveelis, Gongyl-

onema pulchrum, G. verrucosum, Strongyloides papillosus, Ostertagla

circumeinecta, Trichostrongylus colubriformin, among them the common

species were Schistoma sp., Stilesia sp., Avitellina, sp., Haemoncus

contortus, Buno stomum trigonbcephalum, and Gaigeria pachyscelis,

while Fasclola hepatica was only common in sheep not in goats,
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Thapar (1955) surveyed domesticated animal, including sheep;
goats, buffaloes, and cattle of India, for the study of helminth
parasites, In sheep and goats helminth parasite found were: Fasciola

gigantica, Fischoederius cobboldi, F. elongatus, Cotylophoron cotylo-

phorum, Gastrothylax crumenifer, Paramphistomum cervi P. explanatum,
s

P. orthoceoliunm, Schistosoma indicum, Ascaris vitulorun, Haemoncus

contortus, Oesophagostomum columbianum, 0. vitulorum, 0. venulosum,

0. asperum, Nematodrius filicollis, Strongyloides papillosus, Trich-

ostrongylus colubriformis, Trichuris ovis, Avitellina centripunctata,

A. lahorea, A. tatia, A. woodlandi, A. sudanea, Cysticercus tenuicollis,

Echinococcus pranulosus (hyddtid) Moniezia benedeni, M. ex ansa,

Stilesia globipunctat&; Dicrocoelium sp. Eurytrema pancreaticunm,

Homologaster paloniae, Ostertagia cricumcincta, Verastrongylus

pneumonicus, Coenurus cergbralis, Taenia gaigeri (Larval form).

Among these parasites paramphlistomes were found in abundance. He élso ‘
noted that the highest degree of infection was during rainy Season.

F. hegatica was found in rare cases, the most commonly found‘species

in India was E; gigantica but in case of sheep and goats, 1t was not

so common. It was common only in buffaloes and cattle, Meniezia

expansa, Trichurls ovis, Bunostomum, Haemoncus contortus were very

common in sheep and goats,

Mukherjee and Deorani (1962) examined a large number of sheep,
goats and buffaloes at Brially (Indla) for amphistome infection and

found five specles of Paramphistomes: Gastrothylax crumenifer, Ceyl-

onocbtyle scoliocoelium, Olveria indica, 0. bovis and Calcophoron sp.,

among these Gastroth?hn<crumenifér and Ceylonocotyle scoliocoelium

were found with very heavy worm load, They also noted histopatholo=-

gical changes in the infected rumen,
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Observationswexe made by Katiyar and Varshney (1963) for a perioed of
6 years from 1953-59 on several outbreaks of amphistomiasis in sheep
and goats in Uttar Predesh {India) with a view to evolve control
measures, Species involved in this outbreak according to their

frequency order were: Gastrothylax crumenifer, Cotylophoron cotylop-

horum, Paramphistomum cervi,'Fischoederius elongatus, and Paramphis-

tomum explanatunm,.

Jain and Kamalpur (1971) reported Trichuris plobulosa from
sheep and goats in Madhya Pradesh (India) for the first time, the

incidence was 10% in sheep and 6% in goats.

Kaushik, and Kalra (1971) studied parasitic pneumonia in sheep

and goats by two species of 1ungs'wo;ms (Dictyoculus filaria and

Protostronpylus rufesdens) in Punjab and Haryana (India),

Dhar et al, (1972) reported 29.5% infection of Varestrongylus

sp, and 21.%% Iinfection of Dictydéuulus filaria in sheep in Kashmir.

They also found that Dictvocaulué-filaria was mos common during

summer months,

Rajaseharalah and Venkatarathnam (1973) established cutaneous

infection in sheep by Bunostomum trigonocephalum in Andra Pardesh
(India), They studied the course of disease and blood picture in |

experimental infectioﬁ.

Sinha and Sahal (1973) reported 16 species of helminth‘paraSite
from goat in Bihar (India): Fasclola gipantica, Cotylophoron cotylop=-

horum, Carmyerius spatiosus, Gagtrothylax crumenifer, Ceylonocotyle sp.,

Monlezia expansa, Stilesia globipunctata, Echinococcus granulosus

(Hydatid cyst), Cystidercus tenulcillis, Oesophapostomum columbianum,

Trichuris ovis, Haemoncus bispinosus and H. contortus.




21

Chabra and Gill (1975) investigated helminth infections‘-by
faecal examination of the goats and algo studied control measures
for the infection of amphiatomiasis and Fasclolliasis in Punjah
(India). Faecal examination revealed that animals were infected: ﬁith

amphistomes like Cotylowhoron, Gastrothylax, Paramphistomum and

Gipantocotyle, Strongyles like Haemoncus, Bunoatomum, Trichostrongylus,

OesophagOStomum, and Strcngﬁkﬁdes. The incidence ranged from 17 4 to

38.,7% in the two villages surveyed, Seasonal variation particularly
that of amphistomes was evident, it was highest in July and Progress—
ively decreased in,December. The incldence of strongyles was;higher
in July and it&declgned in Septémber and again rose in the following

March and reached its peak in June,

Chabra ethai (1978) studied Paramphistomiaszls with reference
to pathonen851s and symptoms of diseases alongwith thelr life cycles
in sheep and goats. Out of 2344 affected sheep 39. 75% died due to
immature pharamphistomiasis, Among 430 goats the mortality was 53.5%.
The animals grazed poorly, showed. intermandibular oedema and acute
diarrhoea which resulted in death in a week., The carcasses wéfe
emaciated and viscera was pale, Mucosa of the entire duodenﬁm wés_
highlly- infiammed andmdensely studded with numerous immature flukes,
In acute cases 5000-8000 immatureﬂflukes were recovered frdm“thé‘
duodenum, Immature payamphistomiasis has seasonal incidence fﬁdm

November to March, The parasite involved in this outbreak was ident-

ified as Paramphistomum cervi.

Bali and Singh (1979) found Haemoncus contortus, in 80% sheep

and.63}5% goats in Hissar (India). They also studied atmospheric

influence on Haemoncus contortus, Incidence of H. contortus was

highest (100%) in the months of July-November and lowest (15%) in

the month of February and HMarch. The infection percentage was maximum
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in autumn followed by summer and winter and lowest in spring. .

Sadano at al. (1980) detected Protostrongylus Spp. éhd

Dictyocaulus filaria in lungs of 5,7% of sheep and goats, slaughtered

in Hafyana (India) between September 1975 and August 1979, Thé inci-

dence of Pneumonia was 6% in goaté and 4,3% in sheep.

Survey of helminth parasites of sheep and goats have .been also
conducted in other part of-therworld. One of earlier survey was carried
out by Boulenger (1914) in England and he found 11 species of nematode

parasites from sheep namely, Bunostomum trigonocephalum, Chabertia

ovina, Cesophagostomum venulosum trigonocephalum, Chabertia ovina,

Oesophapostomum venulosum, Haemoncus contortus, Ostertagia circumcinta,

0. trifurcata, Cooperia oncophora, Nematodirus filicollis, Trichost=-

rongylus instabilis T. vitrinus and T. extenuatus.

skrjabin (1916) as quoted bj satubaldin (1958) found 17 species

of helminths from goats of Kazakhistan namely: Fasciola hepatica,

Dicrocoelium lanceatumn, Moniezia expansa, Thysanosoma ovilla, Taenia

echinococcus, T. marpginata, (Cvsticercus tenuicollis), QOesophagostomum

venulosun, Chabertia ovina, Bunostomum‘trigonocephalum, Haemoncus

contortus, Trichostrongvlus retortaeformis, Nematodirus filicollis,

Dictyocaulus filaria, Synthetocaulus rufescens, 3. capillaris; Gongy-

lonema scutata, and Trichuris ovis, Later on one more specles was

added namely Parabronema skrjabini by Vershchagin (1926). Boev and

Murzina (1948) and Boev (1952) studied pulmonary helminths in sheep

and goats and found five species of Protostrongylus, P. hobmaieri,

P. raillieti, P, skrjabini, P. davtiani, and P. kochi. Beside this

genus other five species of 1ungwbrms were Spiculocaulus orloffi,

S. cuesgtriacus, Cystocaulus nigrescens, Neostrongylus zvetkovi, and

Bicaulus schulzi,
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Coodey (1924) found 3 species of Oesophagostomum, O. columbi-

anum, 0. asperum, and Q. venulosum from sheep and goats of Malaya,

China and also from Scottish sheep.

Daubney {1933) from Kenya found following species oflTrichostn

rongylid nematode from sheep: Trichostrongylus colubriformis,'z. pro-

bolurus, T. axei, T. vitrinus, T+ hamatus, Cooperia curtcel C, oncop-

hora, C. pectinata, g; serrata, Ostertagia circumcincta, 0. pinnata,

and Impalaia nudicollis, Out of these new Genus Cooperiodes was also

establisﬁed by him for a new specles of C. kenensis.

During a survey on vhipworm incidence in South African runinants

Ortlepp (1937) found Trichuris globulosa and I. parvispiculum in sheep

. and goats.

swales (1940) studied helminthiasis in sheep in Canada and

effect of winter upoﬁ free living stage of nematodes parasites, He

found that:the eggs of Haemoncus and Qesophagostomum did not survive
in the freezing temperature of pasture during winter months and
continuity of life cycle depends on the worms which remain immature

at the end of summer seagon,.

Gerichter (1950) studied the lung nematodes of sheep and goats.

in the Levant and found the following specles of 1ungn worms:

Dictyocaulus filaria, Cystocaulus ocreatus end Muellerius capillaris.

Ccrofton {1953) observed the commercial flock of sheep in South
West England., For their nematode Popﬁlation he studied the frequency
of occurrence per host and seasonal variation, He found that when the
mean number of parasite per host was low, the incidence was also low,
with the increase in number of worms per host incidence also increased.

He also formulated a theory of seasonal incidence, He suggested that
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the pattern of seasonal incidence is not necessarily one which can
be attributed to seasonal changes of climate, but is a consequence
of the life history, pattern of individual species and is direéﬁly
connected with the rate of egg production and the time required for

the development of each generation,

Skolova (1955) as quoted by Satubaldin (1958) reported

Avitellina Sp., Moniezla benedeni, Cysticercus tenulcollis, Nemato-

dirus spathiper, N. oiratianus and Marshallagia marshalli from

Kazakhstan's wild ruminants. Under this background information
Satubaldin (1958) started his investigafion and enhanced our knowledge
of helminth fauna of sheep and'gdats in Kazakhstan region of U,3.3.R.
He found 46 species in sheep and 39 in goats, Listing of the specles
found will be a mere fepétition. However, some of their conclusions
regarding ecological aspects of helminthiasis is worth quotihg,
"Ecologically close animal hosts have under identicai existencé
condition the most similar endoparasitic fauna, independently of thelr
phylogenetic affinity", He came to this conclusion after finding that
the wild goat and domesticated goat have different helminth fauna,

while démestic sheep and goat shared similar helminth fauna,

In U,S.A Turk (1956) studied helminth infection and found that

Haemoncus contortus was a common parasite of sheep and goat. The

parasites were more aburdant after the rain following a dry season,

In Western Australia Parnell (1963) studied helminthiasis in
sheep for their seasonal incldence and immature stages which persist

in the wall of the digestive tract, He found Haemoncus contortus,

Ostertagia sp. Trichostrongylus. axei, T. sp. Nemateodirus sp. and -

Chabertia ovina,
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Horalk {1966) experimentally studied paramphistomiasis'for 
pathogenesis and symptoms of diseases, alongwith their life cycles,
Experimental infection with 20,000 paramphistoms show little clini-

cal symptoms put infection with hO 000 1ead invariably to death.

Me Culloch and Kasimbala (1968) reported seven species of
gastro-intestinal nematodes from Tanzania. A high incidence of Trich—

ostrongylus colubriformis and a lower incldence of Haemoncus contortus

was recorded, Climatological factors exerted influence on theﬁdistrib-

tion of the worm burdens in Tanzania. Desophapostomum columbianum was

widely distributed, incidence of Haemoncus contortus was high in the

wet geason, and low in dry season,

Waller and.Thomas (1975) studied inhibition of Haemoncus conto-

rtus in sheep in North East England and found that neither autumn
climate effect nor host immunity was responsible for inhibition in the

strain of Haemoncus contortus used by him.

Eslami and Faizy'(1975) reported 29 species of Helminth paras-

ite from goats: Haemoncus contortus, Marshallagia marshalli, Parabr-

onema skrjabini, Camelostrongylus mentulatus, Ostertagia circumci-

ncta, 0. occidentalis, Q. trifurcata, 0. ostertagi, Trichostrongylus

capricola, T. probulurus, T. vitrinus, T. celubriformis, Bunogtomum

trigonocephalum, Chabertia ovina, Oesophagostomum venulosum, Skrjab=

inema ovis, T. ékrjahahiri, g} discolor, T, barbertonensis, Paramph~

istomum cervi, and Moniezia expansa,.

El-Moukdad (1977) studied endoparasite of sheep in Auutria and

he found the following species of helminths: Trichuris<wvis Nematod~

irus filicollis, Ostertagia trifurcata, Trichostrongylus vitrinus,

Trichostrongylus sp., Chabertia ovina, Capillaria bovis, Strongyl-

oides papillosus, and Haemoncus Egntortus.
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A study of the helminth fauna of lamb in Syria was.madé by
El-Moukdad (1977). He collected following species of helminth from

the gastro-intestinal tract: Marshallapgia marshalli, Ostertagia‘circ—

umcincta, 0. trifurcata, Haemoncus contortus, Trichostrongylus vitr-

inus, T. colubriformis, T. capricola, Nematodirus filicollis, N. spa-

thigar, N. oiratianus, Moniezia expansa, M. benedeni, Avitellina cen-

tripunctata, Thysaniezia'giardi, Trichurig ovis, T. globulosa, T.

skrjabini and T. gazellae. Dictyocaulus filaris, Protostrohgylps

rufescens, Cystocaulus ocreatus, Muellerius capillaris, Neostrongylus

linearis were collected from lungs,

LLoyd and Soulsby (1978) studied the prevalence and intensity
of Parasitic infection in goats in Southeastern Pennsylvenia and

Northern Maryland, Examination of faecal samples of 336 goats showed:

gtrongyles, Strongyloides papilloéus, Moniezia, Trichuris, Nematodirus

Muellerius capillaris, Skrjabinema céprea CHES .

Schillhorn et al. (1980) in a survey of helminth parasites of
ruminants of Northern Nigeria from 1973=75 found that out of 1748

goats 17.6% carried Fasclola pipantica and 5.2% Dicrocoelium hospes.

Out 6f 550 sheep examined F. pilgantica was found in 4LO 4% and Dicro-
coélium ho%ges in 13,1% hosts. Amer, et al.{(1980) studied Dicrocolium

dendriticum and Fasciola hepatica infection in 97 sheep and 42 cattle

of local and imported origin in Tripoli region of Libya, Loqali?‘bred
sheep were infected with F. hepatica and D. dendriticum to the extent'

of 17% and 4% respectively, while the imported sheep showed infection

upto 7% and 18% respectively.

Cabert, at el. (1980) during a study in Morocco on first stage
larvae of Protostrongylid of sheep found that high prevalence among

them were Muellerius and Heostrongylus and less common were Cystoc-

aulus and Protestrongylus.
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Van Veen (1980) observed an out break of fascioloisis on the
Ahmadu Bello University farm in dry season, Larval Fasciola 1nfection
in the snail were most common during the begining of the dry season.
Stopping grazing around the lake, especially during the wet seaéon

evidently prevented the occurrence of fascioliasis.

Eysber (1980)Adbserved high Mortality in lambs‘and ewes ffcm

acute haemonchosis and trichostrongylosis in Northern Nigeria,

Ashraf (1982) studied seasonal variation and prevalence‘éf:
lungworms, gastro-intestinal nematodes and Coccidia of Marylandldairy
goats in U.S.A, 604 does and 335% kids were infected with strongyﬁ&
parasites, 64% adult goats were infected with lungworms and 64% goats
were‘infected with tapeworms. Ninety percent were infected with Tric=-
huris spp. The study was based on examination of faecal sample and
culturing of eggs upto larval Stage for diagnostic features of nema-

tode species. By culturing methods he coﬁld identify Haemoncus cont-

ortus, Trichostrongylus axei; Dictyocaulus filaria, Muellerius

capillaris. Specific diagnosis of Trichuris spp. and that or cestodes
were not made. All parasite infection rates increased in summer and

fall to low peak during November~December,

¥

Blzbieta (1982) studied Iung nematodes (Protostrongylidae and
Dictyocaulidae) in sheep of Pod hale region Tetra Highland Poland,
A total of 13, 444 sample of sheep faeces and 276 lungs were examined.

The most frequently occuring nematodgs: were Muellerius capillaris

(42%) Protostrongylus rufescens (32 3%) Neostrongylus linearis (75D

Cystocaulus ocreatus (5.8%) and Dictyocaulus filaria (25.6%)

ﬁever&dge and Ford (1983) examined 376 sheep from different

agricﬁitﬁfél region of South Australia for trichostrongylold infoction.
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Teladorsagia circumeincta, T. furcata, T. davtiani, Camelostrong-

hylus mentulatus, Haemoncus contortus and Trichostrongylus'axei were

found in abomasum, Trichostrongylus axel, T. vitrinus, T. culbrifo-

rmis, T. probaturus, Nematodirieg filicollis, N. spathiger, and N.

abnormalis were found in small intestine.

Biggs and Anthanissen (1983) studied in Namablg(West Africa)
seasonal incidence of gastro-intestinal helminths by slaughtering
lambs (Karakul sheep) each exposed for thirty three days on pasture.

Haemoncus contortus was present from March'tc July with generally

increasing percentage of 4th stage larvaé in each successive month.
Spring rise in the.egg count was seen In flock sheep in October,

Oesophapgostomum was seen in flock sheep in October. Moniezia Spp. |

were present from November to July.

'Opasina and Dipeoclu (1983) recovered five hundred specimens of

Mammomonogamus nasicola from larynx, trachea, and bronchial tree of
a Nigarian dead sheep, It is bellewddthat it might have caused the

death of the sheep by obstructing the air passages,

Denev and Kostov (1983) studled survival of free living stages

of Oétertagia, Haemoncus and Oesophagostomum for three years in Bule-

garia and found that helminthasls was likely to be severe when heavy

summer precipitation was accompanied by high temperature.

Darmono (1984) studied occurrence of Haemoncus contortus among

sheep slaughtered at Bogor (Indonesia). He found H. contortus infec-

tion in about 85% sheep out of 142 sheep examined,

Hunter and Heath (198&) during examination of faecal samples

of ewes and Lambs in Yemen found Haemoncus, Trichostrongylus and

Fascliola infection.
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Hussein et al.(1985) collected Haemoncus longistipes from

experimentally infected Suddanese goats and camels for morpholo-

gical studies, Goats and camels from the same area in the Sudan were

found to be naturally infected with Haemoncus lonpistipes but sheep

were not and were resistant to experimental iInfection.

Vercruyssee and Schandeyl (1985) found two different specles:

Schigtomsoma bovis and S, haematobium after examining 5,052 sheep In

Senegal., They also observed pathological changes such as lesions due

to presence of eggs in the liver and distal part of the intestinal

tract, and acute cellglar infiltration was also observed in infected

area,

This comprehensive review of literature led us to make the

following conclusions:

1.

Se

Most of the studies made on helminth parasites of sheep
and goat are regional studles based on restricted areas,
Thus a complete study on one well defined region is not

available,

Most of the studies are based on igolated post mortem

examinations,

Faecal samples or "“representative samples" from a few

hosts have been examined,

In most of the cases the conclusions on incidence, worm
burden & seasonal variation have bgen drawn from a very

restricted data,

Comprehensive lists of helminths found in literature

are from secondary sources,
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Therefore there is a need for study to examine comparatively
large number of hosts from a well defined region over a longer per-
iod of time to evolve a complete picture of helminthiasis and draw
conclusions on specles involved, their incildence, worm burden and

seasonal variation.
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MATERIALS AND METHODS

Gastro-intestinal tracts of sheep and goats were collected
from the slauzhter houses of‘PéshaWar.city where sheep and goats

are brought from various parts of the North West Frontier Province,

Guts, lungs, liver, spleens, hearts and trachea of 203 sheep
and 202 goats were examinsd during two years of survey work which
commenced in December, 1978 and ended in November, 1580, Bésideé
these organs, additional lungs ahd livers of 208 sheep and:190 goats
were also examined. Sh@ep and gdats examined ranged 1n age from 6
months to two years, Normally, two sheep and two goats were examined
per week, beside this extra luﬁgs'and liver of two sheep and two

goats were also examined,

Such surveys have been previnously conducted by examining
faecal samples, However, we felt that in the absence of any prev-
ioﬁs information on helminthic infection In this region, the.specific
diégnosis may not be valid in ail the cases. Secondly, light infec-
tion or presence of immature stages may not be reflected in faeces.,
Therefore, we made the decision to examine complete digestive tract
so that light infection or even immature stages may also be‘fecorded.
Some workers have also adopted the‘method of examining the represee=
ntative sample from gastrointestinal tract as examining the whole
gastro-intestinal tract is very time-consuming and cumbersome., In
the present survey we examined the entire gastro—intestinal‘traéts
for the same reason as mentloned above S50 fhat even lightest infec-

tion may also be racorded.
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Gastro~intestinal tracts, lungs, liver, spleen, heart and
trachea were brought to the laboratory early in the morning and
were_diséected out to search for the helminths, Mesentery and conna-
ctive tissue were separatgd carefully from the alimentary canal and
cysticercus or any o%her-parasite were removed, 1f present. Patholo-
gical condition of mesientery and of connactive tissue around the
cysticercus was noted, The gastrointestinal tracts was divided in to

convenient parts and placed in separate dishes.

' Gross pathological lesions 1f present were recorded, Bile
ducts and biliary paésages were cubt opén énd deep paregihmatous
tissue of the liver was‘exposed. Gall bladdér was cut open and the
coﬁtent were examined carefully under a low power binocular micros-
cope. Trachea and lungs were cut open and were traced up to the
pﬁlmonary tissue, Hydatid cysts when found were separated and put

in physiological saline,

Heart and spleen tissues were thoroughly searched for paras-—

ites particularly for hydatids.

Contonts of the parts of the alimentary canal were examined
for parasistes, elther by sieving or sedimentation method.,. Inner
lining of the organ was thoroughly observed for attached parasites.
Small intestine was opened by a careful longitudinal slit and was
placed in a separate dish, After cleaning its mucous cestodes were
detached carefully. Gross pathology at the sites of attachwent was
noted, caecum and large intestine were opened in the similar fashe

ion and the parasites were recovered.

All parasites were washed in physiological saline and placed
in separate dilshes. Parasites were relaxed and killed in 70 hot

alcohol, Nematodes were kept in a mixture of half zlycerine and
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half 70% alcohol in open vials for a week, after which they were
praserved in pure gzlycerine., Cestodes and trematode were stained

with aceto-alum-carmine, dehydrated and mounted in Canada Balsam.

Diagram of thé paraslites werelmade with the help of camera
lucida and drawlng apparatus, Measurements were taken on & calibh-
réted microscope and micro-photographs were taken with a caﬁera
att@ched‘to a microscope, Enface view of nematodes were made with
the help of a cut made by a sharp razor blade. In a drep of glye-—

erine they were mounted and studied under binocular microscope,. .



RESULTS

CHAPTER I

SYSTEMATIC ACCOUNT,
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The following species of helminth parasites were found from

sheep and gont:

Trematoda:

Family

“y

.

Family

Family

*”

Fasciolidae Railliet, 1895

Fasciola henatica Linnaeus, 1758.

Dicrocoslidae Odhmer, 1911

Dicrocoelium lanceatum stiles et Hnssal, 1898

Paramphistomidae, Fischoeder, 19501

sub family s Paramphistominae, Fischoeder, 1901 -

Cotylophoron ovatum Harshey, 1934

pParamphistomum (E) explanatum {Crepl,1847)

Sub family @ Gastrothylacinae Stiles Goldberger, 1910

Gastrothylax crumenifer(Crepl,,1847),

Otto, 1896,

Sub family :  Pseudodiscinae Nasmark, 1939

Cestodas

FPamily

Watsonius capri sp.nov,

Anoplocephalidae Choladkovsky, 1902

Sub family @ Anonlocephalinae Blanchard, 1891

Moniezia expansa (Rud., 1805)

M. benedeni (Meniez, 1879)

Sub fanily : Thysanosomatinae Skrjabin, 1933

Family !

Avitellina centripunctata (Rivolta,1874)

Stilesia vittata Railliet, 1896,

Taeniidae Ludwig, 1886

Tanenia hydatirena Pallas, 1766

GCysticercus tenuicollis (larval forua)

~
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Echinocseccus granulosus (Batsch, 1786)

Hydatid cyst {(larval form)

Nematodas

Family

Family

Family

Family

Family

¢ Trichuridae Raillet, 1915
Sub famlly :  Trichurinae Ransom,1911

Trichuris globulesa (Linet,, 1901)

Trichuris parvispiculum Ortlepp, 1937)

Trichuris indica Sarwar, 1946

Trichuris lani (Artiukh, 1948)

: Cyathostomldae Yamaguti, 1961.
Sub family : Oesophagostominae Railliet, 1916

Qesophagostomum asperum Railliet et
Henry, 1913.

Q. brevicaudum Schwarts et Alicata,1930

0. columbiarpumCurtice, 1890

0. venulosum (Rud., 1809)
Chabertia ovina (Fabricius, 17%4)

: Ancylostomatidae Nicoll, 1927
Sub faﬁily : Bunostominae Looss, 1911

k3
Bunostomum trigonocsphalum {Rud., 1808)

1 Trichostrongylidae Leiper 1912
sub family : Haemoncinae Yamaguti, 1961
(Haemenchinae Skrjabin et Schulz, 1952)

Haemoncus contortus (Rud., 1803)

:+  Protostrongylidae Leiper, 1926
Sub famlly : Protostrongylinae Kaménsky, 1905 Partim,

Prneumocaulua ¥adenazil Schulzw-ct-

Andreeva, 1948,

* not found in poot.,
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Sub fdmily : Dictyocaulinae Skrjabin, 1933
Dictyocaulus filaria (Rud., 1809)

Family : Oxyuridae Cobbold, 1864,

Sub family : Syphacilnae Railliet, 1916

skrjabinema ovis* (Skrjabin, 1915)

Wereschitchagin, 1926,

¥ Not found in sheep.
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Trematoda:

Family : Fasciolidae Railliet, 18905
Syn. Fasciolopsidae Odhner, 1926
Brachycladiidae Faust, 1929
Sub family : Fasciolinae Stiles et Hassal, 1898
Genus Fasciola Linnaeus, 1758

Syn : Cladocoelium Duj., 1845

Fasciola hepatica Linnaeus, 1758

(Fig, I )

Host : Sheep and goafs

Location : Gall biadder and billary Passages

Locality : Peshawar

Description : Worm greyish brown, cuticle spiny, body 1arge and
_broad,'flat and leaf like, with characteristic cephalic cone, bearing

mouth at its tip, anterior end more rounded than posterior end,

Body length measuring 23-35 mm (average 29,2 mm) and width being
7=-12 mm (average 8.8 mm), Cephalic cone measuring 2,23-2.86 mm (average
2.49 mm), Oral sucker smaller than ventral sucker, measuring 0,599 -
0.828 x 0,685-0,885 (average 0.73 x 0.83 mm) in diameter; ventral sucker
rounded in its diameter being 0,54 « 1,37 x 0.71-1.43 mm (average 1.03 x
1.18 mm),

Pharynx well developed, mcasuring 0,60-0.91 mm (average 0.75) in
length and diameter being 0.43-0,66 mn (average 0,52 mm). Oesophagué
short, measuring 0.09~0.14 mm (average 0.10 mm) in length, intestinal
ceca long, reaching posterior end, profusely branched, Excretory bladder

long, slender, with lateral branches,

Ovary branched, pretesticular and situated right of middle uterus

having ascending limb which form rosette-like cluster of folds bhetween
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testes and ventral sucker, vitellaria well developed in lateral field
and extend from base of cephalic cone to extreme posterior end of body:
transverse vitelline ducts open in medlan reservior which lie Just beh-
ind ocotype. Egg yellowish brown, measuring 0,15-0,37 x 0.08~0,77 mm
(average 0.27 x 0,26 mm) .,

Testes profusely branched, tandem, occupying greater part‘of post-

ovarian intervitellarian field, duct originates from each testis, open

into genital pore by a common duct; cirrus well developed, measuring

1,00 w 1,43 x 0,74 = 1,77 mm in size,

REMARKS 1

According to Faust et al. (1970) Fasciola hepatica Linnaeus, 1758
was the Tirst trematode described by Jean de Brie (1379). He recognised
the disease in sheep in fourteenth century, and according to Soulsby
(1965) interest was also shown, in the common liver fluke by eafly biol-
igists such as Redi, van Leeuwenhoek and Linnaeus, who in 1758 in his

systema naturae, gave it the name of F. hepatica,

This fluke has a cosmopolitan distribution, According to Yamagutl
(1958) five other species of genus Fasciola have been reportéd from
various mammalian hosts from different countries of the world: F. callf-
ornica Sinitzin (1934) F. gigantica Cobbold, 1955, F. halli Sinltzin
(1934), F. indica Varma, 1953, and F. jacksoni (Cobbold, 1869).

Fasciola hepatica; F. gigantica and F. indicahuve been reported

from domestic mammals in Indo-Pakistan Sub-continent, According to Thapar
and Tandon (1952) F. gigantica is very common parasite of the cattle buff-
aloes, sheep and goats in India and is responsible for heavy mortality

iﬁ domestic animals., FJ hepatica and F. gigantica can be separated from

éach other on the basis of relative size and presence of broad
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Table IT : Measurements of Fasciola hepatica Linnaeus, 1758 found

in sheep and goats from Peshawar (in mm),

Length of YWorm
Width of worn
Diameter of oral

sucker

Diameter of vent~
ral sucker,

Length of ceph~
alic cone,

Length of pharynx

Width of pharynx

Length of Oesop-
hagus

Size of cirrus

Size of egg

0.09
1.43
x
1.14
0.37
0.17

2
35
12
0.628
X
0.685 "
0.71
X
0.71
2.86
0.86
0,43
0.09
1.00
x
O.?l"

O34

=

0.23

35

0.799
X
0-857
1.37
1.43

2,57
C.60
0.57
0.09

1.00
X
0,74

0,31

X
0.77

29

0,599
X
0.885
0.54
X
0.91
2.57
0.60
0.49
0.14
1.00
x
17T
0.16
0,08

>
24
8

0.828
X
0.857

0.77
0.66

0.09
1.14
X
1.03
0.15
pd
0.08

Average:
29.2
8.8
0.73
x
0.83

1.03

x

2.49
0.75
0.52
0.10
1.1
X
1.08
0,27
X
0.26
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shoulders in F___. 'he'gatica. The anterior cone ia smaller in F. .:ig.antica

than in F. henatica7the body is more transparent and testes are smaller

in F. gipgantica than in F. hepatica,

According to Soulsby (1965) F. indiea Varma 1953, is intermediate
between F. hepatica and I, gipantica but in many respects it resembles
F. gipantica, Points of differentiation arc the strongly marked cuticu-
lar scales and lateral intestinal branches, which are intermediate:bet~
wzen the right angle arrangement in F. hepatica and the backward‘direc-
tion of F, gigantica, but these differencgs were not marked b&‘Safwar
(1957). Kendall (19609, asléuoted by Soulsby (1965) considered F. indica
as synonym: of F. hepatica. According to him F. gilgantica and F, hepa-
tica may form the two end of the series between which a variety of forms
may occur. Soulsby (loc,cit ) also quoted , other species 1.,e E; halli

and F, californica which were consldered synonym of the North American

flukes of rumen F. gigantica and F. halli, in a review by Price (1953),

Watanabe (1965) after observing the ecological and ﬁorphological
features of the species of liver fluke found in Japan, discussed that the

liver fluke recovered in Japan could be identified as Fasciola hepatica

Linnaeus, 1758 but they have larger bodies and eggs than F,. hegatiéa.
Watanabe (loc cit) alsoumentioned the sub-species or intermediate type
of F. hepatica., According to him Raillilet (1895) first found an -elongw
ated and slender form of F. hepatica from cattle, buffaloes and sheep

from Calfo and he described this as F. hepatica var,, aegyptica, Vatan-

"abe {loc cit) also quoted the indian specles as Fasciola indica,
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Fig. 1. Fasciola hepatica
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Family : Dicrocoelidae Odhner, 1911
Sub family : Dicrocoeliinae Looss, 1899
Tribe 3 Dicrocoeliini Yamaguti, 1958

Genus Dicrocoelium Duj., 1845

Dicrocoelium lanceatum Stiles et‘Héssall,

Syn 3 D. dendriticum (Rud., 1819)

D. macacl Kobayashi, 1915.
(Fig. 2)

Host : Sheep and goats

Location : Liver, Bile duct and gall bladder

Locality : Peshawar '

Description : Worm translucent and delicate in appearanée. Cuticle
smooth. Body elongated, oral sucker smaller than ventral sucker, and mea-

suring 0.170-0.284 x 0,193-0,249 mm (average 0,206 x 0.216 mm) in diameter,

Oesophagus short, measuring 0,142-0,571 mm (average 0.302 mm) .
Intestinal ceca unbranched, measuring 3.581 mm in length. Excretory hlaw-

dder.tubular with obliqﬁe arms.

Testes Slightly 1obed and almost tandem, anterior slightly smaller
and being 0,314-0,428 x 0.285-0,485 (average 0.348 x 0.370 mm) and poste
erior testes meaguring 0,285 = 0,542 x 0.228-0,485 mm (averaze 0.405 x
0.%88 mm). Cirrus pouch preacetabular, containing winding seminal vesi-
cle, par prostatica and ductus ejaculatorius, Genital pore near intest-

inal bifurcation,

| Ovary closely behind posterior testes, diameter being 0.142 «0.314x
0.171-0.228 mm (average 0.193 x 0,199 mm). Uterus runs towards genital
pore, passing some what-in between testes; uterus filled with brown eggs
operculated and measuring 0.,018-0,034 x 0,021-0.032 (averapge 0,030 x
0.026 mm). Vitelline glands occupy middle third of lateral field, small
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Table III1: Measurements of Ticrocoelium lanceatum Stiles et

Hassall, 1898 found in sheep and goats from Peshawar

(in mm).
1 2 3 4 5 Average:
Length of worm 6.0 5.0 5.5 5.0 6.0 5.5

Width of worm 1.192 1,136 1.397 1.510 1,192 12280

Diameter of oral 0,170 0,284 0,183 0.193% 0,193 0,206
sucker, X X X pd X
0,222 0,249 0.227 0,197 0,193 0,216

Diameter of vent~- 0,285 0,285 0,342 0.371 0,685 0,393
ral sucker X X X x
0.342 0,342 0.342 0,371 0.371 0.353

Length of oeso=- .
phagus 0,142 0,199 0,571 0.228 0.371 0,302

Diameter of ante- 0.314 'O.BQB 0.314 0,342 0,428 0,348
rior testis. X x ® X x
0,371 0,285 0.314 0,399 0.485 0,370

285 0.371 0.542 0,342 0,405
X X X X
228 0,342 0,485 0,428 0.388

Diameter of Poste- 0,485
rior testis. X
0.457

Diameter of ovary 0,142 0,142 0,314 0.199 0.171 0.193
X bid X
0.1717 0,171 0,199 0.228 0,228 0.199

Diameter of egg 0.018 0,032 0.034 0,034 0.034 0.030
X p d x X x x
0.021. 0.024 0,029 0.024 0,032 0,026

;gﬁ%ﬁh of cirrus g 457 0,457 0.457 0.514 0.399 0,456
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rounded mehlis' gland lies Just behind ovary.

REMARKS:

According to Yamaguti, (19%8) seven species of Dicrocoelium have
been feported from various mammalian hosts from different parts of the

world, D. lanceatum Stiles and Hassal 1898 D. colobusicola Sandground,

1929, D. nopes Looss, 1907, D. lasiuri Mclntoch 1933, D. rileyi Macy,
1931, D, moschiferi Oschmarin, 1952, D. orientale Sudarikov et Rydikov,
1951 and D. soricis (Dies, 1858),

Dicrocoelium lanceatum commonly known as lancet fluke occurs inbille
ducts of a wide variety of animals including sheep, goats, cattle, pig,

dog, horse, bear, Nemorhaedus goral, Cercocebus, Cercoplthecus, Semnopi-

thecus and ocecassierally in man all over the world (Yamaguti, 1958).This
worm was first discovered in United States in cow from upper.New York

State in 1941 (Chandler and Read, 1961). The life cycle was first worked
out by‘Krull and Mapes (1952). In series of careful studies they demons—

trated that an ant Formica fusca, is required as a second intermedlate

host for the development of metacarcarial cyst in U.S.A. and that infec=-
tion of mamalian host results from ingesting of infected ants., According

o Krull and Mapes (Loc cit) adult flukes which are 5-15 mm long and
41.5+2.5 mm broad, live in bile duct, which reach directly from intestine.
¥rull and Mapes found up to 50,000 flukes in the liver of older sheep.
Vogal anlealcao (1954) confirmed this study for Germany (Chandler and Read,
f?96nh arivastva (1944) also studied life history of this parasite in

India and mentioned a water snail as the intermediate host. (Loc cit).
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Fig. 2. Dicrocoelium lanceatum
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Family : Paramphistomidae Fischoeder, 1907

Sub family : Paramphistominae’Fischoeder, 1901

Genus 3 Cotylophoron Stiles et Goldberger, 1501

Cotylophoron ovatum Harshey, 1934

(rig. 3)

Host : Sheep and goats

Location : Rumen and liver.

Locality : Peshawar

Description : Body oval in shape, measuring 6.5=-7 .5 mm (average
7 mm) in length and meximum width being 2.5-3.5 mm (average 3 mm), Oral
sucker subterminal measuring 0.485«0,657 x 0.628-0.714 mm (average 0.616
x 0,696 mm). Acetabulum large, ventroterminal, having an index 1:2.15,
measuring 1.428=1.771 % 1.,457=1.714 nn (average 1.611 x 1.594 mm),
Occasionally projectioﬁ on body wall present. Oesophagus not bulbous,
having thiek muscular wall, measuring 0,285 - 0.514 mm (average O.47%m )
Intestinal ceca long coiled having zig-zag course and extending up to

anterior margin of acetabulum,

Reproductive organs situated in posterior two thirds of body;
Testes lie clese behind each ofher, equal in size and rounded, lobulated
in appearence, anterior testis measuring in diameter 0.428~1.371 x 0,428
~1.142 mm (average 0,845 x 0.839 mm) and posterior testis measuring

0,571-0.857 x 0,685 = 1.571 mm {average 0.708 x 1.233 mm ).

_ Vasa efferentia arise from akout middle anterior margin of testes
and unite a little anterior to anterior testis in medien line to form
vas deferens which enters into transversely coiled thin-walled vesicula
seminalis, which enters in turn Into highly muscular and transversely

colled pars musculosa. Genital sucker well developed and post bifurcal,

lying close to right ceca at a distance 0,257-0,799 mm (average 0,.588mm)
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Table IV : Measurements of Cotylophoron ovatum Harshey, 1934

found in sheep and goats from Peshawar (in mm).

Length of worm 7.0
Wwidth of worm 2.5
Diameter of oral 0.657
sucker b
0,714

Diameter of ventral 1.571
sucker x
1.571

Length of oesophagus 0,571
Width of ocesophagus 0,199

Distance of genital
sucker from intestinal
bifurcation. 0.571

Diameter of anterior 0,428
testis. X
" 0.428

Diameter of posterior 0.571
testis, . X
0,685

Diameter of genital  0,0284

sucker, pld
“ 0.340
Diameter of ovary 0.285
OTS&Q
Size of egg ' 0;113
OTOSG

745

3.0

0.657

x
0.714

14571
X
1.571

0.571

6,228

0,571

1.371
X
0.857

0.771
X
1.714
0.295
X
0,340
0.571
X
0.571

0.124
X
0,056

7.0
3.5

0.628
X
0.714

1.771

X
1.714

0.285

0,314

0.742

0.571
X
0.771

0.628
x
0,771
0.284
x
0.340
0.542
X
0,628

0,136
X
0.249

3.0

0.657
x
0.714

1.714
x
1.657

0.514

0.257

0,799

1.028
X
1142

0.714
X
1.571
0.329
X
0.318
0.571
x
0.628

O.136
X
09079

6.5

3.0

0485
X
0,628

1.428
X
1.457

0.428

0.257

0.257

0.828
X
0.999

0.857
X
1.428
0.340
X
0.340
0.571
X
0.472

0.136
X
0,090

7.0

0.616
x
0.696

1.611
x
14594

0.473

0.251

0,588

0.845
X
0.839

0.708
X
1,233
0.306
X
0.3%5
0.508
X
0.568

0,129
X
0.100
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from intestinal bifurcation, genital sucker measuring 0.284~0,340 x
0.318.— 0.340 mm (average 0,306 x 0,335 mm), Ovary situated at anterior
margin of acetabulum and near right céca, being 0.285-0,571 x 0,542 =
0.628 mm (averags 0.508 x 0.568 mm). Uterus convoluted and open iﬁto
genital sucker; vitellaria dispersed'in lataral field extending from oral

sucker to acetabulunm,
REMARKS:

This parasite hasg been foﬁnd attached to the rumen and ﬁilg ducts
in sheep and goats. It was described by Harshey (1934) from sheep and
goats from Allahabad (India). Nine other species belonging to the genus
Cotylophoron have been reported from India, Africa and U.S.A (Yanaputi,

1958),

Harshey (1934) found 1004 of sheep and goats infected with the
parasite in Allahuabad (India)., This was recorded for the first time from
goats from Palistan {Peshawar) in 1980 by Siddiqi and Ashraf from 19

goats exanined in Peshawar,

Specimens in our collection are similar in all essential charact-
ers such as body length, width, acetubular index, shape of intestlnal
ceca; position of testes and ovary, genital sucker and other essential
characters with the description given by Harshey (1934). Moghe (1945) in
a survey of helminths of goats - 1" sheep and cattle found C. ovatuﬁ beg-

ide C. cotylophorum in the Central Provinces of Berar and Central India,

Except this reference we were unable to trace the finding of C. ovatum

in any survey conducted after its first discovery by Harshey (1934),

" Horak {(1971) in a comprehensive review of paramphistomiasis of

domestic ruminants did not mentlon Cotylophoron ovatum as causative

agent of paramphistomiasis from any where including Indla. Though, he
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reviewed the work of Pande (1935), De Souza (1948), Ramekrishnan (1950)
for cattle and those of Baldray (1906), Walker (1906), Haji (1935), Bawa
(1939) Mudaliar (1945), Katiyar and Varshney (1963), Katiyar and Garg
(1965), Sharma Deorani and Katiyar (1967) for goat and sheep in India, he
did not guote the work of Harshey'(1934). Tt is just possible that he was
not aware of Harshey's work, This is borne out by the fact that if he did
not consider . ovatum or others as new species descrihed by Harshey (Loc
cit,) he would have atleast mentioned those species which have been alre=-
ady reported from sheep and goats and which were mentioned by Héfshey.
Yamguti (1958) considers C. ovatum as a valid species. Those working with
paramphistomes have always rocognised and appreciated the difficulty of

separating spacies of Paramphistomes,

Tt is likely that either Cotylophoron ovatum has a restricted dist-

ribution in some parts of India and Pakistan or in surveys where the dia-
gnosls is simply bvased on examination of faecal material it is difficult

to distinguish between the egas of C. cotylophorum and C. ovatum. The act-

ual examination of adult flukes is essential for correct diagnosis,., After

identification of our specimens as Cotylophoron ovatum we have re~exami-

ned our specimens more critically and a comparative table of diapnostic
feature and morphometric studies 1s presented in Table V, From this_we
have concluded that the species in our collection conforms to C. ovatum

Harshey, 1934,

Seven specimen of Cotylophoron ovatum were found from sheep (host

n., 104) from bile duct in the month of December, 1979. This is the first

report of finding of Cotylophoron ovatum from bile duect. This is appare=-

ntly an unusual site for the adult of €. ovatum,

The 1life history of Cotylophoron cotylophorum has baen described

by Srivastave (1944D) Sinha (1950) and Varma (1961). It has been shown

that there is an intestinal phase in the definitive host before the para-
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sites finally settle in the rumen, According to Horak (1971) Sharma

Deorani and Jain (1969) have put forward an interesting theory for intes-

tinal phase in the life_cycle of C. cotylophorum, They Suzgested that the
young flukes after excystment are unable to withstand the effects of the

acid sbomasal PH and consequantly can not migrate directly to the rumen.

. The worms are thus forced to remain in small intestine for a certain amo=-

unt of development before migration can commence, Some of the ﬁarasites

may bore through intestinal wall and may enter the hepatic tissue. Horak,
(1971) has mentioned of finding some paramphlistomes attached to the wall
of gall bladder. In such situation the bile is frequently thick énd vigm

cous and superficial necrosls of the gall bladder epithelium is noticeable

Life history of C. ovatum has not been worked out, It is just poss-

ible that C. ovatum faces the same problem of unhospitable enviroment as

~

does C, cotylophorum as postulated by Sharma Deorani and Jain (1969) and

may hgve intestinal phase before settling in the rumen, It may be postu-
1ated that some worms from the intestinal phase may follow the‘route to
hepatic region and may settle in the bile duet and finding environment
conducive reach sexual maturity., The speclmens from the bile duct were
eritically evaluated, their meagurements and other diagnostic features

were thoroughly examined, They conform to C. ovatum.

This is an.interesting finding that beside rumen it is also found

in bile duct. Paramphistomum cervi has also been found in bile duct as

reported frequently in literature.
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Table V : A comparison of diagnostic features of Coiylophcron

ovatum (Harshey, 1934) with in the present collection.

(Present observation) (Harshey's observation)

Host: sheep and goats. Host: sheep and goats.

1. Body oval, eldngated, length Body oval, length: 4 ,32-6,63xm,
6.5-7 mm, Width: 2.5-3.5mm. maximum width: 2.20-2.30 mm.

2.  Oral sucker: 0,485-0,657 x  Oral sucker: 0,38-0,61%0- 326-
0.5628 -~ 0.714 mn in diameter, 0.442 mm in diameter,

3 Ventrai sucker: 1,428-1.771x Ventral sucker: 0,526~0,90 mm
1.457=1.714% mm in diameter in diameter.

-

4, Acetabular index: 13 2.15 Not given.,

5. Limbs of intestinal fork at Intestinal fork at right angle

at right angles to ossophagus to oesophagus.

6. Ceca long having Zipgzag Ceca extending up to acetabulunm
course and having zigzag course.
Te Reproductive organs in Reproductive organs in posterior

posterior two third of body. two third of body.

8. Genital sucker well developed Genital sucker well developed
and post bifurcal, diameter: ‘and postblfurcal, diameter:

0,284=0,329 % 0,318-0,340 am, 0,24 = 0.32 mm,

9. ngos diameter: 0,124-0,136 x Eggs diameter : 0.15 - 0.132 %
0.056=-0.,249 mn, 0,069 mm,
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PR

Fig. 3. Cotylophoron ovatum

A = entire

B -~ egg /\O .V/
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Genus : Paramphistomum Fischoeder, 1901

Syn : Gipantocotyle Nasmark, 1937

Paramphistomum (E) explanatum (Crepl, 1847)

(Fige &)

Host : Sheep and goats

Location : Ruuaen

Locality : Peshawar

Description : Body conical in shape, measuring 5=7 mm (average 6
mm) in length and width - being 2.5-3 mn (average 2.7 mm). Oral sucker
subterminal, diameter being 0.628-0,999 x 0,514-1,428, Acetabulum large,
and measuring 2.,142-5,571 x 2.142-3,771 mn (average 3.108 x 2,139 mm) .
Acetabular index being 1: 4,18, occasionally projections on body wall

present,

Oesophagus not bulbous, short, measuring 0.285=0,428 mm (average
0.319‘mm). Intestinal ceca long, sinous, reaching to acetabular zohe,
measuring 2.428 - 5,856 mm (average 3,872 mm) and width being 0,342 -
0.599 mm (average 0,586 mm}.

Testes tandem, oval and non-~lobatej posterlor testis slightly large,
measuring 0,485~0,99 x 0.99-2.285 (average 0,896 x 1.507mm) and anterior
tegtis measuring §.571-1.142 x 1.,285-1,999 mn (average 0.936 % 1,290 mm)
in diameter. Vasa efferentia arises from lateral margin of testis; sperm
duct muéh convoluted and open into genital pore; genital pore preblfur-
cal, Ovary postesticular, measuring 0.142-0,284 x 0,227 = 0.428 mm {ave-
rage 0.214 x 0,332 mm )} oviduet arises from posterior margin and runs %te
acetabulum; uterus slightly convolutedj vitellaria restricted in lateral
field between two suckers, and not very profuse, Egg measuring 0,113 =

0.124 % 0.056 - 0,079 mm (average 0,121 x 0,074 mm) in diameter.
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Table VI : Measurements of Paramphistomum (E) explanatum (Crepl,

1874) found in sheep and goats from Peshawar (in mm),

Length worm
Width of worm
Diameter of oral

Sucker,

Diameter of ven~
tral sucker

Length of
oesophagus.,

Length of intes-
tinal ceca

Diameter of int-
estinal ceca,

Diameter of ant-
erior testis.,

Diameter of pos-
terior testis.

Size of geni=
tal sucker

Diameter of
ovary.,

Size of egg.

1
7.0
3.0
0.714

X
C.714
2,857

x
2,714
0,257

3,408

0.342

1.057
X
1.285
0.599
X
1.1&28
0.124
x
0,068
0.142
X
0,428
0.124
X
0.079

2
7.0
2.5
0.714
X
0.657
2.828
X
2,285
0.285

3.371

0.514

1.142
1.285
0.999
X
1.342
0,147
X
0.170
0,284
x
0.227
0.124
x
0.079

3
5.0
3.0
0.628

X
0,514

2,142

x
2,142 .

0,342

2.428

0.399

0.571
1.199
0.485

x
- 0,999

0.113
X
0.113
0.17
X
0,428
0.124
% -
0.079

A
6.0
2.5
0.657
X
0.599
2,142
X
2,657
0.285

4.285

0.599

1,057
X
1 .L"85
0.857
X
1.485
0.090
X
0.079
0.227
X
0.784
0.124
X
0.079

5
5,0
2.5
0.995
X
1.428
5,571
x
3.771
0.428

54586

1.080

0.857
"%
1.999
1'11"2
2.285
0.170
X
00170
0.249

X .
0,295

0.113
x
0.056

Averége:
6 .O
2.7
0,742

x
0.782
3,108

x
2,319
0.319

3.872

0.586

0.936

x . .
14290
0,896

X
1507

0,644

X
0.600
0.214

X
0.332
0.121

X
0.074
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REMARKS :

Paramphistomum (E) explanatum {(Crepl, 1847) is the type of éub

genus Explanatum and has been found attached to the rumen of sheep and

poats. In other countries of the world it has been found in Bos taurus,

B. indicus and Bubalis bulbalis,.

The various genera of the family Paramphistomatidae are difficult
to identify from the systematic point of view, Nasmark (1937) has over-
come thig difficulty by~histological examination of the median sapittal
section in which particular attention is directed to the acetabulum,

pharynx and genital atrium. Nasnark {1937) differentiated Gigéhﬁocotyle

explanatum from Gipgantocotyle bathycotyle (Fiachoeder 1901) on the rela-

tive position of the testes.

¥ulasiri and Seneviratne (1956) found Gilgantocotyle explanatum

Creplin, of which G. bathycotyle and Explanatum are considered synonyms

in the'liver of the buffalo in Ceylon, This parasite was collected from

different sites of the host, liver substance, portal vein and the bile

duct,

' patnalk (1964) identified P, (E) explanatum (Crepl, 1847) after the
system devised by Nasmark based on the characteristics of the acetabulum,

genital atrium, and pharynx as seen in the sagittal section. He described

this species from the buffalo and calves as the elongated and conical
fluke had a well developed oral sucker and a large acetabulum with poste-
roventral position, Speéimens measured 8 mm in length and 3.8 mm in maxi-
mum width, oral sucker was 0,55 mm in dlameter, the acetabulum index was
1: 6+5 and ratio with body length was 1: 2,3 and it was highly muscular
with an oval to round opening., An oesophageal bulb was absent and intes-—

tinal ceca extended up to the acetabulum,
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Yamaguti (1958) mentioned that it is found in Bos taurus, Bos

indicus and Bubalis bulbalis, It means that upto his time 1t was not

reported either from sheep or goat.

On the basis of acetabulum index our specimen agree with the sub-
genus explanatum. The species under disscussion has been identified as
P. (E) explanatum as ratio of the acetabulum, length of body, length of
intestinal ceca and other characters are essentially similar, However,
the téstis in all specimen were observed to be tandem rather than diagnol.

This may be affected by the size of the ventral sucker.

Yamaguti (1958) has divided family Paramphistomatidae into two -
tribes paramphistomini and Ceylonocotylini, The valid genera of Paramph=-

{stomini considered by him are:Ugandocotyle, Calicophoron, Cotylophoron

and Paramphistomum, In the present study, two genera of Paramphistomini

have been found namely Cotyibphoron and Paramphistomum. Cotylophoron has

been discussed in the preceeding account., Paramphistomum on the basis of

acetabular index has been divided into two subgenera, namely Explanatum

and Paramphistomum. Sub genus Paramphistomum having an acetabular index

of 1: 1.5-2.6 is mainly a parasite of cattle and buffalo, except P. (P)

microbothroides which has been reported from sheep from U,S.A, While

subgenus Explanatum with a larger acetabular index 1: 3.6=7.,6 has been
found mainly from cattle and buffaloes, Upto Yamaguti's publication

(Yamaguti, 1958) P. (&) birmense, P, explanatum was only reported from

India, The most recent review after Yamaguti's monographic comnpllation
we came across is that of Horak (1971). He quoted Dawes (1946,56,68 ) as

saying that majority of species of Paramphistomum are synonyms of elther

P. cervi or P, explanatum. Boray (1969) has reported an outbreak of dise-
ase caused by P. inchikawai in sheep from Australia. Thls species was

placed in subgenus Paramphistomum by Yamaguti, (1958) and was originally

described from Bos taurus by Fukui (1922), Roach and Lopes (1966)
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reported an outbreak of disease in sheep caused by P, microbothrium and

P, daubnevi. beiiana, et al, (1962) as quoted by Horak (1971) has reported
an outbreak by P. cervl in goats in Sardinia, while Cretkovic (1968)

identified P. microbothrium in dutbreak in flocks of sheep in Ypggoslavia,

On the basis of acetabular index and other characteristics mentioned by
Yamaguti (1958) we have taken the position that the specimens in our

collection from sheep and goat conform to P. (g) explanatum,
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e

Fig. 4, Paramphistomum (E) explanatum

A - entire

B = egg
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Sub family : Gastrothylacinae Stiles et Goldberger, 1910
Genus: Gastrothylax Poirier, 1883

Gastrothylax crumenifer (Crepl.,1847)0tto,1896.

(Fig¢ 5)

Host 3 Sheep and poats

Location t Rumen

Locality ¢ Peshawar

Description : Body elongated, Cylindrical, measuring 5.318~9,2mm
(average 7,264 mnz) in length and width of body measuring at maximum

2,924 ~ 4 467 (average 3,945 mm),

Body wall smooth, oral sucker much smaller than ventral sucker and
measuring 0.478 - 0,584 x 0,425 =~ 0,531 mn {(average 0.584 x 0,531 mm),
ventral sucker having a diameter of 0,797«1.276 x 1.329 = 2.393 mm {aver- '
age 1,180 x 1.914 mm), ventral pouch resach to near acetabulum, traingular

in crodss section,

Oesophagus without bulb, having a length 0.319~0,797 mm (average
0.51 mm) and width being 0,159 = 0,212 mm (average 0,201 mm), Intestinal
ceca long somewhat wavy, terminating at front of testes, and mzasuring

3,988 - 4,786 mm (average 4,259 mm).

Testes two, side by side, lobed, testis on left side being 1,116 -
1.648 x 1.116-1,914 (average 1,509 x 1,669 mm) in diameter and testis on
right side measuring 1.116 = 2,127 x 0.850-1.595 mm {average 1,595 x 1.
297 mm) in diameter, ovary intertesticular, measuring 0.265-1,010 x 6.265
-1.116 mm (average 0,701 x 0.797 mm) in diameter, vitellaria extending
from intestinal hifurcation to acetabulum. Cephallc half of uterus and
vas defrens on opposite sides, Eggs measuring 0,107 ~ 0.174 x 0,053 =

0,067 mm (average 0.123 x 0.016 mm) in diameter,
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Table VII : Measurement of Gastrothvlax crumenifer (Crepl.,1847)

Otto, 1896 found in sheep and goats from Pesghawar

(in mﬁ).
Length of wornm . B.B15 9,200 7,019 5.318 6.158 7.264
Width of worm 5,775 3.988 4,467 4,573 2,924 3,945
Diameter of oral 0.58% 0,584 0,531 0.744 0,478 0.584

sucker bd o X X x
G.531 0.584 0.531 0.584 0.425 0,531

Diameter of ventral 0,797 1.276 -1.276 1.276 1.276 1.180
sucker ® X x X ®x b
1329 2,393 2127 2127 1.595 1.914

Length of oesophagus 0.319 0,531 0.797 0.425 0,478 0.510

Q;ggiter of cesop-- 5 o9qp p,212 0.212 0,159 0.212 0,201
Length of intes- 4,786  3.988 3.988 - - b, 254

tinal ceca,

Diameter of left 1.116 1.648 1.801 1.329 1,595 1.509
anterior testis X X X X b'd X
‘ 1.116 2,020 1.914 1.754 1.542 1,669

Diameter of right 1,116 2.127 1.861  1.542 1,329 1,595
posterlor testis X X ¥® X X *

Diameter of ovary - 0.265 0,957 0744 0.531 1,010 0.701
x pls X X p'e X
0.265 1.116 1.063 0,904 c.638 0,797

Size of egg 0,107 0,107 0,107 0.120 0,174 0,123
' X X X X X hs
0.05% 0,067 0.067 0.053 0,067 0,016
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REMARKS :

Genus Gastrothylax Poirier, 1883 differ from all other Digenea in

having an enormous ventral pouch, probably a very large genital atrium,
which occupies most ventral region of the body and part of the lateral
region, and into which the genital pore opens (Dawes, 1956). Gastrothy=-

lax crumenifer iz the type species of the genus Gastrothylax.It‘dccurs

in the rumen of buffalo, cattle, sheep and goats. Dawes (1936) identified
this species from 18 specimen collected from the rumen of buffalo. The
specimen were 7-8 mm in length, the poster;or'sucker 1.8 mm in diaﬁeter,
the ceca fairly straight and egg diameter being 0.116 x 0,060 mm. These

general characters are very similar to the specimensfound in our collec=-

tion,

According to Harshey (1934) the specimensrecovered from goat apgreed
with G, crumenifer, while those from sheep with G. elongatus, In the pre-
sent survey material frém sheep and poatswas essentially similar and
conformed to‘g. crumenifer, It scems that species elongatus has not been
accepted as valid as it has been mentioned by Yamaguti (1958). Beside G.
crumenifer, other two valid species are (. compressus Brandés, 1898 in

Bos indicus and &, glandiformis Yamaguti, 1939 in rumen of Bubalus bulbe

alis, Dawes (1936) in a-study of paramphistomidae recognised eipht spec-

ies of Gastrothylax namely G. exoporus, G. wenyoni, G. crumnenifer, G.

elogatus, G. cobbolodll, G. gregarius, G. spatiosus and G. synethes.

Apparently this scheme has not been accepted by later workers,
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Fig. 5. Gestrothylax crumenifer

A = entire

B -~ egg
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Sub family : Pseudodiscinae Nasmark, 1937
Genus : Watsonius Stiles et Goldberger, 1910

Watsoniug caprl sp.nov,

( Fig. 6 )

Host : Goats

Location ¢ Rumen

Locality : Peshawar

Description : Worm elongated and oval, measuring 3-5.5 mm (avera=-
ge 5 mm) in length and width being 1.5-2.5 mm (average 1.9 mm), Oral suce-
ker subterminal, measuring 0,428-0,742 x 0,485-0.742 mm (average 0.588 x
0.616 mm) in diameter,Aventral sucker comparatively large, measuring 0,885
-1.285 x 0,942~1,285 mm (average 1,10 x 1.142 mm) in diameter, actetabu-
lar index 1: 1.86.

_ oral diverticula double, Oesophagus with thick muscular wall 0.257
0,514 mm (average 0.399 mm) in length. Intestinal ceca long, stralght
and sinous reaching up to middle of acetabulum, measuring 1.714=2 857 mm

(average 2.371 mm) in length and width being 0,199-0,285 (average 0,267m )

Testes two large, tandem,oval in shape, anterior testis measuring
0.342=0.799 x 0.399-1,142 mm(average 0,559x0.765 mm) in diameter and pos-
terior testis measuring 0.314 - 0,571 x 0,371 - 1.228 mm (average 0.468 x
0,771 mm) in diameter. Vasa effrentia arises from anterior margin of left
side of testis and open into genital sucker, Genital sucker prebifurcal -
and situated in region -of oesophagus, just above intestinal bifurcation,
genital sucker well developed and measuring 0,147-0.250 x 0,170-0,284 mm
(average 0.210 x 0,218 mn). Ovary rounded median in position and situa-
ted at anterior margin'of acetabulum, ovary measuring 0.113-0,428 %

0.090-0.485 mm(average 0,262 - 0,331 mm),
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Table VIIT : Measurement of Watsonius capri sp. nov. found in

goats from Peshawar (in mm).

1 ' 2 7 4 5 Average:
Length of worm 5.5 4,5 3.0 4,5 3.5 5,0
Width of worm 2.5 2.0 1.5 2.0 1.5 1.9
Diameter of 0.742 0,742 0.428 0,457 0.57 0.588
oral sucker x

x X X X X
0.742 0.771 0.485 0.514 0.571 0.616

Diameter of 1,257  1.285 0.885 1,142  0.942 1.100
ventral asucker. x e x x x X
1,285 1,285 0,942 1.228 0,97 1.142

Length of oeso- h ' . '
phagus 0,342 0.257 0.628 0.514 0.257 0.399

Length of inte-

S'tinal ceca 2.857 ! 20571 1.711“ 20571 201[4'2 2.371

piameter of ant- 0,799 0.628 0,342 0,571  0.457  0.559
erior testis x x X X X b d
o 1.142 0,999 0.514 0.771 0.399 0.765

Diameter of pos- 0.571 0.485 = 0.314 0,571 0.399 0.468
terior testis X X x X X x
1.228 0.914 0,485 0.857 0.371 0.771

Diameter of gen- 0,228 0,227 0.147 0,199 0.250 0,210
ital sucker x prd ® X .4 X
0,228 0,284 0,170 0.171 0,238 0.218

Dianmeter of 0.428 0,428 0.113 0,228 0.113 0.262
ovary . x X X b 4 X’ X

Size of egg 0,125 0,136 0.125 0.128
| ofora  0%079 o%o6e8 o*o75
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REMARKS ¢

Due to double oral diverticula and absence of appendage;associated
with acetabulum the present form falls in sub family Pseudodiscinae of

family Paramphlstomidae, Pseudodiscinae contain only three genera,namely

' Pseudodiscus., Hawkesius and Watsoniﬁs; The present form agree with Watso-
niusg in having shorter beca wlth genital pore prebifurcal, wifh'testes
tandem and Oescophagus with muscular thickening. However, presehtly, we

have described i1t as new specles after review of literature,

Watsonius capri was found in the stomach region of a goat, Species

of genus Watsonlusg stiles and Goldherger, 1910 have been reported from
monkey and man from Africa. So it is important from zoonotic point of view

as the first case was reported from negro as Amphistoma watsoni by -Conyn=

gham (1904), Large number of trematodes were recovered from the peféon

"who died of starvation and diarrhoea,

In the present sfudy only one goat, was infected with this paras-
ite out of 202 goats examined, It was found in rumen, incidencé df infec=
tion was 0,99 and wornm load was six._siddiqi and Ashraf (1980) tentati-.
vely indentified it as Watsonius sp. The same host in their study harbo-

ured Cotylophoron ovatum and an unidentified species of Cotylophoron with

a single testis which they considered probably was an immature form of

Ca ovatun,.

The nresent collection and the specimen from Previous collection of
Siddiqi and Ashraf (1980) showed presence of genital sucker and oral

diverticula,

According to Yamaguti (1958) family Paramphistomatidae is divided
into 11 sub families, namely Gastrodiscinae, Gastrothylacianae, Johnsoni=-

trematinae, Sclenorchiinae, Brumptilnae, Stephanopharyngniae and
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Paramphistominae, The specimens in the present collection resemble
closely with Sub family Pseudodiscinae, except for the presence of
genital sucker which is mentioned to be absent in the sub-family diagno=-

sis as given by Yamaguti (1958).

In sub-family Paramphistominaé genital atrium 1s said to be some
times very large, muscﬁlar, may or may not he forming a genitalHSU6ker,

but there is no oral diverticula in Paramphistomatinae,

Amongst Paramphistominae Yamaguti (1958) recognised two new tribes,
namely Paramphistomini and Ceylonocotylini, In Ceylonocotylini the acetaw

bulum is huge structure as compared with the oral sucker,

Thz acetabular index of elght genera included in Ceylonocotylinae

ranges from 1: 1.6 in Paramphistomoides to 1: 9,67 in Macropharynx.

Cevlonocolyte is reported from bovine host, Bruifnons,‘Gigantatw

fium, Glytamphistoma, Macropharynx, Nilocotyle and Platyamphistoma from

Hinpopotamus, Pseudoparamphistoma cuonum has been reported from‘stomach

and intestine of wild dog from India, The acetabular index of Paramphise
tomoides which is a genus erected by Yamaguti (1958) to accomodate P.

maplestonei (Bhalerac, 1937) n.com, comes closer to the flukes in our

collection., It was oripginally recovered from Hyelapus porcinus.'In this

genus there is no oral diverticula nor genital sucker and it is found in

ungulates.

Tribe paramphistomini includes genera Ugandocokyte, Celicophoron,

Cotylophoron and Paramphigtomum. Ugandocotyle has been reported from

Hippopotamus with an acetabular index 1: 3.8 and is without genital

suckeyr and oral diverticula,

Calicoohoron also has rather larger acetabular index 1: 3.0-3.4

and genital papilla is surrounded by discold muscular calyx.
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All the species of this genus have been reported from bovine hosts.

Cotvlophoron has an acetabular index of 1: 2.7«4.9, Ve have specimen

Cotylophoron ovatum collected from ovine and caprine host, but aisol_

 differ in the absence of oral divefticula, though the genital sucker is

' present,

In Paramphistomum twb sub=genera have been recogniseleéfémﬁhis£0w

mum with an acetabular index of 1: 1.,5=-2,6 and Explanatum with‘acetabu-

lar index of 1: 3.6=7.6, If acetabular index is taken as a sole‘criter-

ion our specimen resembles sub=-genus Paramphistomum, But genus‘ParamBhis—
tomum lacks a.true genital sucker and oral diverticula, In two éiryem(%sent
survey and Marwat'!'s survey) we have found P, E.explantum from shéep and

goat which conforms to the description as given in literature,

Summing up the review we may draw some conculusions, Amongst thé
subfanilies of Paramphistomitidae beside Pseudodiscinae, Brumptiniae has

oral diverticula as well as Feniﬁal sucker in Chiostichorchia, gtlchorc—

his and Eladorchis, Stlchorchis has a cirrus pouch and genital sucker

bifurcal, both condition lacking in our specimen, Stichorchis also has a

cirrus pouch, Cladorchis has been reported from Tapir from Brazil. In the
second tribe of Cladorchiinae the oesophagus is divided into anterior
muscular and posterior glandular portion, In Gastrodiscinae the body 1s
divided into two portionms, though it also posses oral diverticula, but

genital pore is also without genital sucker,

Gastrothylacinae 1s with ventral pouch. We have found Gastrothylax

crumenifer from caprine-and ovine host and the specimens under discuss-

ion are different considerably from them.

' In Solenorchinae the body is more or less fusiform with lip~like
terminal lobe, the presence of oral diverticula is doubtful, it is not

mentioned in type genus (Yamaguti, 1958), There is no mention of genital
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sucker, while cirrus pouch may be present or absent. Moreover, they are

" parasites of marine mammals,

In Slephanopharynginae the oral diverticula is unpaired, Genital
atrium may be muscular, but no proper genital sucker is mentioned in the

diagnosis of sub family,

Lastly, Zygocotylinae {Zypocotyle lunata) has been found from sheep

This subfamily has representative in birds and has been seldom reported
from mammals. Acetabulum has caudal overhanging. Oral sucker with small

posterior diverticula, but there is no genital sucker,

In acetabular index the present material comes closer to Cotyloph-

oronn ovatum,., However, it differ from the later in average body size, oral

sucker being subterminal, 1imbs of intestinal fork are right to the oeso=-
phagus. The ceca are 1cﬁg, zigzag in appearance and does not extend into
the acetabulum as in the case of present material. The genital sucker is

post-bifurcal, while in the present material it is prebifurcal.

The present materlal resemble with genus Watsonius except the pre-~

sence of genital sucker and the difference of host, Three specles of the

" genus reported from Yamaputi are E} watsoni in jejunum and doudenum of

man and monkey, W. deschiensi from Papio gphnix and W. macaci in Caecunm

of Macacus cynomolgus in Japan, .

The present specimenshave been recovered from the rumen of goat in
the present survey as well as previously by Sidaiqi and Ashraf (1980).
This means that the species of H?tsonius described are not restricted to

one organ,

It also shows recemblance to the subgenus Explanatum of genus

Paramphistomum in acetabular index, but in genus Paramphistomum the

genital poré‘is bifurcal or near it and lacks a well developed genital
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sucker and oral diverticula,

If we can incorporate the présence of genital sucker in the diagn-
osls of genus Watsonius fhen the problem will be solved by describing the
material in the present collection as a new species from a Caprine host.
On the basis of new host record the specles is named after the type host.
As other species of Wafsonius have been described from man, there is a
possibility of finding this specles from man as well, thus emphasising

its zoonotic importance,

Tn a recent peper Sey (1984) has described a new specles of Watso-

nius, W. papillatus based on material which was described as Amphistoma

papillatus by Nasmark (1937), Neither host nor locality was given, but 1t
was suggested that the material was collected by Odhener during Swedishe

‘Sudan expedition of 1900-1901,

Sey (loc cit.) considered that subfamily Wwatsoniinae should include

four génera, namely Watsonius Homalopaster, Gastrodiacoides and Skrjabino ~
P

cladorchis. The last three gerera are monotypic comprising of H. paloniae

G. homonis and S. Judilaricim, According to the arrangement given by

Yamagutli (1958) Homologaster and Gagtrediscoides was included in sub

family Gastrodiscinae and Skrjabino cladorchls seem to be a new nomeclaw

ture for Cladorchis which was included in Cladorchiinae.

tenus Watsonius according to Sey's account contain five specles

Watsonius watsoni, W. noci N. Comb. (Chiochis noci,), ¥W. macaci, .

deschiense and ¥, Eapillatus.

We did not have access to the full paper till the writing of this
account, still, we conslider our observation as valid regarding the new
species, however 1its placement into subfamily may rest with the availab~

11ity of full account of Sey's paper (Loc cit).
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In previous account by Yamaguti (1958) three species mentioned in

genus are Watsonius watsoni (Conyngham, 1904) stiles et Goldberger, 1910

W. deschiensi Pick, 1951 and W, macacl all these are from primate., The
fourth species is W, noci Barios, 1908 which is also from a primate host,
The host and locality of V. papillatus, which has been describéd as new
species is not known to us. As 1t seems that the description is bésed‘on
Odhener's material for which host and losality l1s not knbwn. Therefore
one may conclude that tﬁe description of ocur material as a new épécies

is valid,
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Fig. 6, Watsonius capri sp. nov.

A = entire

B - egg.
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Cestoda:

Family : Anoplocephalidae Cholodkovsky, 1902
Sub family : Anoplocephalinae Blanchard, 1891
Genus ¢ Moniezia Blanchard, 1391

Sub genus ¢ Blanchariezia Skrjabin and Schulz(1937)

Moniezia (B) benedeni Moniez (1979)

Syn M, conjugens Sauter, 19173

M. crassicollis Sauter, 1917;

M, latiforns Sauter, 1917

M. neumanni Moniez,. 1891;

=
-

Parva Sauter, 1917

=t
-
*

pelluicida Blel 1922;

e
i
.

planissima stiles et Hassal 1893;

l

i=

P. Var lobata Sauter 19173

I

translucida jankins, 19233

e
L2

{triagularis Morotal, 1912,

( Fig, 7 )

Host : Sheep and goats

Location : Small intestine

Locality : Peshawar.,

Description : Worm measuring 50-411 cm (average 168.60 cm) in
length! strobila consists of very large number of segments, posterior
ones being fleshy and having fhicknesé of about 2mm, genital pore situ-
ated in antoerior quarter of segment. Scolex large and compact, diameter
being 0.43-0,86 x 0,63=1.71 mm (average 0.61 x 1.03 mm). Suckers fairly
large having diameter 0,.26-0,40 x 0,26-~0,34 mm (average 0,33 x 0.31 mm) .
Segments crespedote,mature segments measuring 0.29-0,77 mm (average 0.45
mm) in length and width being 1.,77-3.89 mn (average 2.54 mm), gravid

sepment measuring 0,34-1,43 mm (average 0.384 mm) in length and width
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Table IX : Measurements of Moniezia (B) benedeni (Moniez, 1879)

found in sheep and goats from Peshawar (in mm),. -

Length of worm 105 444 207 70 50 168,60
Diameter of scolex  0.66 . . 0,51 0.86  0.57 0.43 . 0.61
X X X x b4 . .o
1.7 0.86 1,00  0.94 0.63 1,03
Diameter of 0.34 0.34 040  0.29 0.26 = 0,33
suckers. x X x x x- 0%
0.34 0.34 0.29 034 0.26  0.31

Length and width L.0.77 L.0.46 L.0.29 L.0.31 L.0O,43 _L.O.AS
of mature segments y q 77  y,2,17 © W,3.86 W.3.49 W.1.43  W.2.54

Length and width =~ L.1.00 L.1,06 L.0.34 L.1,43 L.0.3k  L.0.834
of gravid segments. W.3.00 W,3.86 W.7.14 Wolt 71 Wa2.,86 W 4,31

pismeter of internal o 44 0,71 0.05  0.09 0.05 0.4

- excretory canal,
Diameter of external o
excretory canal. 0.06 0.09 0.05 0.06 0,05 | 0.06
Diameter of testes 0,06 0.05 0.05 0,07 0,03 0,05
x X x x x x
0.06 0,05 0.05 0,07 0.05 0,05
Length of cirrus 0.17 0,17 0.17 - - 0.17
Length of cirrus
pouch 0.28 - 0.18 0.18 0.18 0,14 0.19
‘Diameter of ovary 0,11 0.18 0.18 0,18 0.14 0.13
X X X X X p 4
0.17 0.26 0.1 0.34 0.34. 0,24
gize of vitelline 0.06 0.08 0,06 0.06 0,09 0,07
gland.,

X X X X X X
0.06 0.06 0.06 0,06 0,09 0,07
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being 2.86-7.14 mm (average 4.31 mm), Interproglottid glands linear in
shape, varying in size and lying glose to the posterior margin of

segments.

Excretory system conslats of two longitudinal vessels, internal
excretory vessel messuring 0,.05-0.11 mm and external excretory vessel

being 0,05-0,09 mmn.

Double set of gentalia per segment, Testes numerous in number lying
in central fisld, but in young segments in form of two trianglés?testis
having a diameter of 0,03-0.07 x 0.03-0,07 mm (average 0.05 x 0,05 mm ).
Cirrus pouch measuring‘O.ﬂh—O.28 mm (average 0.19 mm) in length, average
length of cirrus 0,17 mm. Sperm ducf convoluted, Ovary rosette-shaped
measuring 0.11-0.18 x 0,11=0,34 mm (average 0,13 x 0.24 mm), Vitelline
glands measuring 0,06-0,09 x 0.06=0,09 mm (average 0.07 x 0.07 mm) in

diameter.

Moniezia expansa (Rud., 1805)

Syn: M. oblangicens stiles et Hassal, 1893

M. minima Marotel, 19123

¥, nullicollis Moniez, 1891

( Fig. 8)

Host ¢ Sheep and goats

Location : Small intestine

Locality : Peshawar

Description : Worm measuring 80-410 ecm (average 159.80 cm) in
length. Scolex ball-shaped and measuring 0.25-0.57 x 0.40 - 0,71 mm
(average 0.39 x 0,48 mm.) Sucker, having an average diameter of 0.20 x
0.19 mm. Segments crespedote, mature segment measuring 0,28-1,71 mm
(average 0,80 mm) in lénzth and width being 4.00 - 6.34 mm {average 5.2h

mm), segments always broader than long, interproglottid glands present at
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Table X : Measurements of Moniezla expansa (Rud., 1805), found

in sheep and goats from Peshawar (in mm),

1
Length of worm9§ 410

Diameter of 0.43

scolex ®
0.71

Diameter of 0,20

sucker b o
0,28

Length and width

of mature L.0.28

segments We5.29

Length and width

of gravid L.1.43

segments. WaT7.14

Diameter of vent-

ral excretory 0.05

canal

Diameter of 0,08

testes X
0.09

Size of cirrus 0.14

pouch x
0,29
Diameter of 0.07
ovary X
0.09
Size of 0,06
Vitalline gland X
0.05

A ta C o

5
80

C.27

X
O.LI’O

0.23
X
0.23

Le1.71
W.6.54

L.1.57
W.l9.43

0.14

0.1
X
0,11

0,29

X
0. 74
0.57

x
0.74
0.23

x
0.14

Average:
159 .80
0,39

x

0.48
0,20

x

0.19

0.07

0,11
X
0,11
0.33
X
0.39
0.26
X
0.35
0.25
X
0.12
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the posterior margin of segment, number in each segments varies from
7+20, and occasionally segments may be found without interproglottid

glands,

Excretory system consists of two pairs of longitudinal vessels,

dorsal excretory vessel having an average diameter of 0,05 mm,

Genital pore double in each segments and situated slightly anterior
to middle of lateral margin of segment. Clrrus pouch fusiform in length
and diameter being 0,20~0.74 mm (average 0,39 mm),

Testes numerous, occupying about poséerior two third of each seg-
ment between excretory Vessels, extending in front to the level of ante-
rior margin of ovary, each testis meéasuring 0.09-0,11 x 0.09 = 0,11 mm
(average 0,11 x 0.1 mm). Ovéry bilobed, situated anterior to middle of
segment close to excretory vessel. Tach lobe prominent and Fan~shapéd,
diameter of ovary 0.07-0,57 x 0.09-0,74 mn {average 0.26 x 0,35 mm).
Vitalline gland immediately behind ovary diameter being 0.06«0,71 % 0,05«
0,17 mm {(average 0,25 x 0,12 mm).

REMARKS

We owe to Spasskii (1951) for the revision of genus HMoniezia,
Though, since this publication few more papers have appeared on the
subject, but still we consider this classical work to be validnupto date.
According to him genus Moniezia was established by Blanchard (1891) in
which he included all cestodes from herbivors with a double genital app=-
aratus, Twelve species were reported from ruminants namely: Monlezia
expansa (Rudolphi 1810) M, alba (Perroncito, 1878) M. benedeni (Moniez
1879) M. neumenni (Moniez, 1891) M. denticulata (Rudolphi, 1810) and M.

ovilla (Rivolta, 1878), After a thorough review of literature he came to

the conclusion that M. expansa and M. benedeni are the only valid species
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within genus Moniezia,

Yamaguti (1959) recognised three subgenera: Moniezia,Blanchariezia

and Baeriezia following Skrjabin and Schulz (1937) and six species namely

M. expansa, M. benedeni, M, denticulata, M. pallida, M. rugosa and M,

trigonophora. He also mentioned a number of uncertain species;.The spec-

ies which are considered valid namely M. expansa and M. benedeh1 have

been considered universal parasites of sheep and pgoats. M. denticulata

has been reported from sheep only. Saxena and Deo (1964) have provided

detailed description of M. demticulata and reaffirmed that M, denticulata

is a valid species found in sheep of India.

southwell (1930) recognisad only two species in genus Moniezia:M,
expansa and M. benedeni. The former was reported from sheep and goats of

Tndia and the later was reported from sheep from Lahore.

On the basis of presence or absence of interproglottid glaﬁds and
their structure, species of genus Moniezia found in our collection from

sheep and goats are Moniezia expansa and M, benedeni. In M. ézgansa the

interproglottid glands are saccular and rounded, The number in each seg—
ment varies from 12 to é8 and occasionally segments may be present in
which they are entirely absent, Southwell (1930), Bhalerso- (1935) desc-
ribed the number of interproglottid glends in the range of 12=3%30, The

second species recovered from small Intestine of sheep and gbats is

Monie;ia benedeni, in which the interproglattid gland is a narrow‘linear
structure of varying size lying close to the posterior margin of the

segments. The interproglottid glands do not extend upto the 1atera1.mar-
gin of the proglottids and are present in a row along the interproglott-
idal region. It is difficult to determine their exact location, However,

they seem to be present on the posterior margin of each proglottid. In
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case of Moniezia expansa these are grouped in rosettes around a blind sac.

_ Singh and Singh (1958) studied the morphology and histochemistry of
interporglottidal glands ingﬁ.eggahsa and their description of morpholog=-
ical structure and location of these interproglottld glands is similar to

the specimen identified in our.collection,

~ According to Saxena and Deo (1964) Yamaguti (1942) while deséribing
the morphology of M. expansa statnd that interproglottidal band of gland
cells is confined to the median fleld, except in posterior proglottids it
reaches the field of shell pland tending to be interrupted laterally. It
consists of dense mass of large rounded vesicular cells with. likewise
vesicular nuclei, 4-5 microns in diameter, Varma (1956) mentioned.the

arrangement of interproglottid glands in the medlan field of the mature

segments of M. expansa.

However, Saxena and Deo (196&) found that interproglottid glands
in thé species are always present in the immature, mature and gravid
segments, In all segments they are saécular, about 12=30 in number, cons-
isting of dense-mass of large rounded vesicular cells, with vesicular
nuclei, 4=5 microns in diameter and are arranged in a line along the

posterior border of the proglottids,
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JIEn-an

Fig. 7. Moniezia (B) benedeni

A - Scolex
B - Mature proglottid

C = Gravid proglottid,
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Fig. 8, Moniezia expansa

A - Scolex
B -~ Muture proglottid

C - Gravid proglottid,
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Sub family : Thysanosomatinae Skrjabin, 1933, for
Syn, Tﬁ@amoSOminae Fuhrm., 1907

Genus: Avitellina Gough, 1911
Syn. Hexastichorchis Blei, 1922

Av1tellina centrlpunctata (Rivolata, 1874)

Syn. A. laciniosa Blei; Haxastichorchis
pintnari Blei, 1922

(Fige. 9).

Host : Sheep and goats

Location : Sﬁall intestine’

Locality ¢ Peshawar

Description : Worm large, narrow and long, strobila measuring
49123 cm (average 78.6 cm) in length, Scolex rounded, diameter be=
ing 0,57=1.20 x 1.03-1.46 mn (average 0,99 x 1.29 mm), carrying four
powerful suckers, 0.66~0.91 x 0,51~0.71 mm (average 0.73 x O.Bﬁ mm’}
in diameter. Neck long,followed by young segment being 0,06-0,11 mm
in length (average 0,09 mm) and 0,91-2.18 mm (average 1.47mm ) in
width, Gravid segments measuring 0.14=0,31 (average 0.26 mm) and .
0.40-0.93 mm (average 0.73 mm) in length. '

Body covered with thin cuticle. Segmentation indistinct
anteriorly, External segmentaﬁion absent in first proglottids of
stroblla, internal segmentation not clearly marked in reglon with
developed genital glands, number of segments may be determined from

number of cirrus pouches and/ or uteri.

Excretory system consists of two pairs of longitudinal vesse
els, well developed throughout the strobila, ventral having average
diemeter of 0.06 mm (0;03-0.09 mm), dorsal vessel extend internally

to the ventral ones and measuring 0,02-0,07 mm (0,04 mm average) in
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diameter, Lateral longitudinal nerve passes between the margin of

strobila and ventral excretory canals,

Genital apertures alternaté_irregularly, genital ducts extend
dorsally to excretory vessels and nerve, lMale genitalia consist of
four longitudinal columns of testes arranged one on each side of'
excretory canals. Testes spherical, fully mature testes measuring
0,05-0,06 x 0,05-0,06 mml(avérage 0,06 % 0,06 mm), testes not exte=
nding laterally beyond nerve, Internal column of testes tw§ to four,
testes deep and exténds from internal wall of excretory canal to
region of ovary. Testes of external r&w almost always lie in a sin-
gle column, Vasa afferentia arise from aporal group of testes Join-
ing poral pgroup of testes and form sperm ducts, After crossing venw
tral vessels sperm duct form convolutions and transform Inte a long
narrow cirrus canal, Cirrus pouch a thin-walled elongated gac of a
cylindrical shape and having a length of 0.,11-0.17 mm (average 0,14

nm) and never extond till ventral to excretory canal,

Female genitalia consist of ovaries, ovary single in each se-~
gment and situated internally to both excretory vessels on poral
side not far from middle of segment; ovary measuring 0,02-0, 05 mm
(average 0.03 x 0,03 mm),in diameter an oviduct emerges out from
ovary which bifurcates into two ducts, internal being uterus and
external one enlarging into an oval sac-receptaculum seminisj;
vagina thin walled; situated posteriorly to cirrus sacj utefus
single in each segment and ariseés in mid longitudinal iine and
quickly replaced by paruteriné organ, a fibrous lining lies clcsély
against anterior surface of paruterine organ in form of a round half
cap. Mature parutefine organ éonsists of an ovate pear-shaped body

composed of fibrous tissue which contain eggs capsule.
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Table XI : Measurements of Avitellina centripunctata (Rivolta, 1874)

found in sheep and goats from Peshawar (in mm),

Length of worm 123 cm 90 cm 78 cm 49 em 49 em 78.6 cm

Diameter of 0.86 0,57 0.94 1.37 1.20 0,99
scolex, X x x x X x
1.09 1.43 1.46 1,43 1.03 1.29
Diameter of 0.66 0.66 0.91 0.69 0.7 0.73
sucker, b4 X x x X ®

Length and width L.0.06  L1,0,07 L.0.11 L.0.11 L.0,08 L,0,09
of mature segUent y 6,091  W.1.36 W.2.18  W.1.93 W.0.97 W.1.47

Length and width L.0.26 L.0.31  L.0.28 L,0.31 L.0.14 L,0.26
of gravid segment y 94  y,0,40 W.0.51 W.0.91 W.0,93 ¥.0.73

Diameter of dorsal’ ' S
excretory canal, 0.02 . 9-02 0.02 0,07 0.06 0,04

Didneter of ventral

excretory canal, 0,05 0.05 0.09 0,03 0,06 0,06
Diameter of 0,06 0,05 0.06 0.06 0.05 0,06
testes., x x X LK X b4
0.06 0,06 0,06 0.06 0,05 0,06
Length of cirrus | .
poush 0,11 0.17 0,17 0.15 0,11 - 0.14
Diameter of ovary 0,02 0.02 0.03 0.02 0.05 0.03

x x X X X x
0,02 0,02 0.03 0.02 0,05 0,03
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REMARKS

Spassakii (1952) in a treatise on anopﬂ;ocephaléte tapeworms of
doumestic and wild animals cr‘,iticallly evaluated the infomation' avaie
lable on genus Avitellina, The details of his discussion aré iei‘t out
for the sake of brevity, howevér salient features relevant to our

work are being summarisod:

After reconstitution of the genus Avitellina in the light of
his studies and those of other workers he recognised the following

species to be valid: A. recardi, A. monardi, A. pygargi, A. chalme-

rsi, A. edifrontaineus, A. sandgroundi, A, aegyptica, A. goughi, A.

tatia, A. arctica, A, centripunctata, Out of these A. centripunctata,

A. chalmersi, A. goughi, A, tatia are found in sheep and goat and

have been reported from India,

Yamaguti (1959) considered the following specles to be valid:

Al centripunctata, A, aegyptica, A, arctica, A. bigemina A, bulbale-

inae, A. chalmersi, A. goughl, A. lahorea, A, nagatyi, A. sandgro-

oundi, A, southwelll, &5'spitillometra, A. sudanea, var, punjaben-

sis, A. tatia and A. woodlandl. le considered A, pgoughi, A. lahorea,

A. sandzroundl, A, southwelli, A. sudaneé as synonym of A, woodlandi

—

and in this way only seven valid specles are left, out of which A.

bigenina, A. chalmersi, A. centripunctata, A. spirillometra,'_/}‘ tatia,

and A. woodlandi, have been found in sheep and goat in India,

Yamaguti (loc cit,) mentioned A, bigemina Amin, 1939 A, spir-

illometra Amin, 1939, A. sudanea Amin var, punjabensis from ovine of

Punjab, However, workers like Spassakil (1951) did not even refer to
these species. Whether Spassakil did not consider 1t worthy of repbe

rting or was not aware of publication could not be -ascertained,
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TR

Fig. 9. Avitellina centrivunctata

A =~ Scolex
B -~ Mature proglottid

C - Gravid proglottid,



86

Genus ¢ Stilesia Raillilet, 1853

Stilesia vittata Railliet, 1896

(Fig. 10)

Host : Sheep and goats

Location ¢ Small intestine

Locality : Peshawar

Description: Worm white in appearence, small in sizé,'narrow
and very much coiled iﬁ counter clockwise direction, Body covered
with very thin cuticle. Strobila measuring from 45 mm -~ 90 mm {aver=
age 56.5 mm) and of uneven thickness, thin and elongated along cente-
ral lines. Scolex, rounded and measuring 0.34~0,57 mm x 0.41=0,68 mm
in diameter (Average 0,43 x 0.50 mm). Neck measuring 0,08-0,17 mm in
length (average 0,11 mm), mature proglottids measuring 0,06~0,15 mm
in length and 0,42-0,62 mm in width,

Excretory system consists of two pairs of longitudinal trunks,
dorsal excretory canal having diameter of 0,01 mm and ventral excre—

etory canal having a diameter of 0.02-0,03 mm,.

Génital apparatus single in each sagment. Genital aperature
alternate irregularly lying in anterior half of lateral margin of
pfoglottids. Ovaries two in number in each mature proglottid; Ovary
small rounded and each ovary situated in between two excretory ves-
‘sels lateral to each segments, diameter of ovary being 0.02-0,05 %
0,02~0.05 mm (average 0,03 x 0,03 mm) 3 vagina fusiform; uterus at
first lonpg transverse dumbbell-shaped tube and posteriorly replaced
by two paruterine organ, its medial end more often bent anteriorly
and covered by fibrous capj paruterine organ thickwalled paruterine
‘organs become rounded in gravid proglotid. Each paruterine organ

containing about 10 epgs; eggs oval with two sharp conical appende
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ages on poles which turn into filament,

Testes rounded and oval in shape situated in lateral field,
external to ventral excretory vessel, Testes arranged in two rows,
about seven testes in each row, diameter of each testis being 0,01=-
0.03 x 0,01-0,05 mm {average 0,02 x 0.03 mm), sperm duct convoluted
and lies between excretory vessel, Cirrus pouch thin-walled, oval in
shape and measuring 0,08-0,10 (ﬂyerage 0,09 mm) in lengthj; cirrus

armed and having an average length of 0.08 mm,
REMARKS:

Spasskii (1951) considered Stilesia as genus of Avitellininae
on the basis of number of Paruterine organ, there is only oné paru-
terine organ in genus Avitellina, while in genus Stilesia parutarine

organs are two,

According to Spassklii (loc cit.) genus Stilesia was established
by Railliet (1893) with type species Taenia globipunctata Rivolta,

1874 (Synonym T. ovipunctata, Rivolta 1874) . Another speciles was then-

‘included in this gerus Taenia centripunctata Rivolta 1874, In 1896

Rivolta-included another new species in the genus, Stileslia vittata,

Railliet 1896 from the intestine of a camel, In 1903 Wollfhuegél and
in 1909 Fuhramann added Stilesia hepatica, Wollfhuegel 1903, S. gjlos-

tedti, Fuhrmann 1909 to the list, Later Gough {1911) transferred

Taenia centripunctata to the genus Avitellina, amended the generic

diagnosis of Stilesia and recognized S. sjostedti, Fuhrmann 1909 as
a synonym of 3. hepatica, Wollfhuepel 1903, He also provided detailed
description of thé remaining three species of Stilesia recognised as
valid uptil today. However, the specles distinctivenesg of 3, vittata
Railliet 1896 raises doubts as the author of the species himself

suspect that S. vittata may be only a veriety of S. globipunctata,




Table XII : Measuréments of Stilesia vittata Railliet, 1896

found in sheep and goats from Peshawar (in mm),

—

Length of worm 5%

Diameter of scolex 0,36

X
0.42
Diameter of 0,17
suckers X
0.17
Length of neck 0,09

Length and width L.0,06
of nmature progle,
ottids, We0.53

Diameter of ventralo a2
excretory canal, *

Diameter of dorsal'o o1
excretory canal, *

Length of cirrus
pouch 0.08

Length of cirrus 0.08

Diameter of 0.01‘
testes x
.01
NDiameter of 0,02
ovary ®

88

L5
0.34
X
0.52
0.17
ble
0.17
0,11

0,07
0.48

80
0.40
X
0.41
O¢18
x..
0.17
0.17

0,09
0.49

60

0.57
X
0.68
0.35
X
0.28
0.08
0.15
0,42

c.02

0.01

0.09

0.09

0.02
X
.02
0002
X
0.02

S0
0.49
X
0445
0,34
X
0.23
.11

0.11
0.62

0.09

0,08
0.03
X
0.05
0.05
b4
0.05

Average:

5645

0.43

S
0.50

0.24
.
0,20
0,10
0.10
0.51

0,02

0.01
0.09

0.08

0,02
x
0.03
0.03
x
0.03
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Rivolta 1874. The only distinguishing feature of S. vittata according to

cough (1911) is the lesser number of convolutions of sperm ducts which

wind loosely, where as in S. globipunctata they form a dense looﬁ. A comp~-

arision of natural material has shown that in S. globipunctata the duct

does in fact form a dense bundle of convolutions where as in the majority
of segments of S. vittata the convolutions of sperm ducts are less numer-

our and extend loosely, However, in many segments of S. globipdnctata

from camel the same type of bundle was observed, Spasskii (loc cit,) fur—
ther menfioned that in anoplocephalids and avitellinids this featuré may
vary in accordance with the degree of maturity of the proglottids and the
condition of the strobilar musculature. It ig possible that tﬁe camel is

a facultative host of S. globipunctata, in organs of which the genital

organs of this parasite ares unable to attain normal development and that

S. vittata is identical with S. globipunctata, Indian scientists like

pande (1942) and Mudalier (1942-1943) noted that S, vittata occurred in

sheep and goats,

Leiper (1935) described a new species Stilesia okapi from the

Okapi (family Giraffidae), Thus genus Stilesia today contains four spece

ies of which one S, vittata is considered by some authors doubtfulj;

Stilesia globipunctata (Rivolta 1874) Railliet 1893, Stilesia okapi.
Leiper 1935, Stilesia hepatica, Woéllfhuegel, 1903 and Stilesia vittata

Railliet 1896,

If one considers the convolutions of the sperm duct of the two

closely related speciés that is S, vittata and 3. globipunctata our mat-

erial is S, vittata as the specimens have been thoroughly examined from
a numb:r of hosts. The convolutions were always loose and not compact as

in §. globipunctata as observed by Spasskii (loc cit.) as shown in table

. X1V,
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We have tabulated diagnostic and other characters for S. vittata
from our material and . vittata from sheep, goat, cattle and antelope
py different authors (Table XIII). At a glance one can find that it is

not very helpful in elther separating 5. globipunctata from S. vittata

or establishing the validity of S. vittata due to uniformity of observ-

ation by various authors.

Summing up we héve taken the position that the material under study
from the present collection is S. vittata due to its previous report from
the subcontinent in sheep and goat and due to 1loose convolution of sperm

duct.

According to Yamaputi (1959) there are three species in the genus
Stilesia, S. hepatica Wollfhuegel 1903, S. okapi Leiper, 1936 and  S.
vitatta Railliet 1896, in Camelus dromedarius, C. bactrianus; from Africa

and also in cattle sheep and goat of India,
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Table xHHH",bwnoawmwwmom of diagnostic features of Stilesia vittata Railliet 1896 by different mﬂwqum.

: ] ] 1 1
S,.,No:! Subject 'Chservations }Observations }Observations mOUmmw<mﬁHosm mowmmﬁdmﬁwonm 10ur observa-
1South well Bhalerao 1Gough(1911) ICupta and 18iddigqi and ltions
; i (1930) (1935) : isingla (1972) {ashraf(1981) 1(1989)
[] ] N ¥ ] 1
HOST: ! - SHEEP CAMEL,SHEEP,! DROME DARY | R ! ! SHEEP
1. Length of worm 230 mm 180280 mm 18=23 cm 100~250 mm 8%3=150 mm  45-90 mm
Ni UWNEW.W.WH.— OW . Ot.ﬂ'Ol@ x -
scolex Not glven 0.54-0,60 mm 0.5~0,8 mm 1-4.2 mm 0.50-0,86 O.43 x 0,50mm
3. Size of neck Not given - Not given 2.0 mm 2,00 x0.45mm Not given §,08+0.17 mm
4, Number of testes 7 on each 4 testes in 4-7 testes in
side 5 =7 5-9 testes  3-7 testes each row each rTow.
5. Size of testes Mot given Not given 0.46~-C,066 0,043x0,043- 0,043x0,70 (0.02x0.03 mm
. _ mm 0.045x0,0456
6. Diameter of ovary Not given Not given Not given Not given Not given 0,02-0,0% x
: 0.,02-0,05 mm
7. OCenital pore alter- .
nate irregularly. Same Same | Same Same Same Same
8. Spera duct Close Close - Convolution Convolution No mention Convolutiocn
convolution, Convolution convolution rnot close not close about conv- not very
up to 10, olution close up-to
coils, 4-5 convolu-
_ tion,
9, Size of cirrus Not given Length 0.06-0,08mm 0,089-0,095 0.06x0.043 0,08~0,09 mm,
pouch, 0.075 % 0,05 mm mm
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Table XIV: Variation in general characters between Stilesia vittata

and S. globipunctata,

S.No. Se xittata
In our collection
(1987)

Host: Sheep, Goats, .

1. Length of the worm 45-90 mm

2., Diameter of scolex OC.45 x 0,50 mm

3. Size of testes 0.02 x 0,03 mm

L, No. of testes -  U4=7 in each side

5« Length of cirrus N
pouch, 0,08=0,09 mm

6, Sperm duct Sperm duct have less
convolution, convolutions up to 4«5

convolution,

S. globipunctata
Accarding to
Spasskii (1951)

Sheep, Goats, Cattle,
antelopes,

600 mm

0B = 0,8 mm

0.05 mm

4=7 testes in each side.

0106 v 0.0B mm

Sperm duct having more
convolutions than in
S. vittata,
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Fig, 10. Stilesia vittata

4 -~ Scolex
B ~ Mature proglottid

¢ = Gravid proglottid
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Family : Taeniidae Ludwipg, 1886
Genus ¢ Taenia Linnaeus, 1758
8yn : Acanthortrias Weinland, 1858
Alyselminthus Zeder, 1800

Cystotaenia Leuckart, 1863

Cysticercus Zeder, 1800

Finna Brera, 1809
Fishiosoma Brera, 1809
Ceoziane Rud., 1810
Halysis Zeder, 1803
Hydatigena Geoze, 1782
Hydatis Maratti, 1776
Hygroma Schrank, 1803
Hydatula Abildgaard, 1790

Merocephalos Gooze, 1782

Neotenia Sodero, 1886

Physchiogoma Brera, 1809

Taeniola Pallas, 1760

Trachelocampylus Fredault, 1847

Cysticercus of Taenla Eydatipena Pallas 1766

( Fig. 11, 12 )

Host : Sheep and goat

Location : Liver and abdominal cavity

Locality & Peshawar

Description of Mature bladder worm found in liver (Liver Pleura)
and abdominal cavity, bladder worm half filled with a fluid and lying in
a delicate cyst called external membrane formed by host tissue, size of

bladder worm measuring 20=130 mm in length and 20-50 mm in diamaeter,.
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Table XV: Measurements of Cysticercus tenuicollis (bladder worm) found

in sheep and poats from Peshawar (in mm ),

1
Length of bladder worn. 130
Diameter of bladder worm, &0
Diameter of sucker 0.277
0?284
No. of hooks. 30
Length of large hooks, 0,204

Length of small hooks. 0.109

70
20

0.341
X
0.227

32
0,163

0.122

20

15

C.552
X
0,227

<34

0,160

0.10

45
35

0,341
X
0,341

26
0.190

0.12

110
50

0.341
x
0.341

32
0,190

0.12

Average

75
32

0.320
x
0.276

30,80

0.180

0.1



Scolex invaginated and having four suckers, armed with a double row
of hocks varying from 26-32 in number, First row of hooks (large) measur
ing 0.160-0.204 mm (average 0,180 mm) and 2nd row of hooks {small) length
varies from 0.10 mm to 0,122 mm (0.11 mm). Sucker measuring 0,277=0.352 x

0.227 - 0,341 mm (0,11 mnm) in diameter.
REMARKS:

The intermediate stage of Taenia hydatigena Pallas, 1766 (Syn. T

marginata) oceurs normally in the peritoneal cavity of sheep, pgoat, cattlsg
pig, squirrel, hamster, dég, cat, rodents and man. The mature bladder worm
may be found any where in the abdominal cavity, lying in a delicate cyst
Tormed by the peritoneum. The vesicle contains a watery fluid and scolex

invaginated in to a long neck (Soulsbhy, 1968).

The final hosts such as dogs, jackals and other related carnivora.

become infected by ingesting the cysticercus (larval stage of Taegla hydaw

tigena Pallas, 1766),

According to Abuladze (1964) T, hydatipena was firat described by

Tyson (1691) from the larval stapge, which he called Lumbricus hydroplcus,

In 1810, Rudolphi changed this designation into Cyticercus tenuicollis,

which was firmly associated with larvocyst of Taenia hydatigena, In 1854

Seibold established that when Cysticercus tenuicollis is fed to dog T,

hydatigena developed in its intestine. Leuckart (1855) completed the desce
ription of the 1life cycle of the cestode, by demonstrating that various

herbivores are the intermediate stapge,

Soviet researchers Efimov (1941), Seliverstov (1950) Anighchenko

(1954) and shepelov (1958) have mada interesting studies on Taenia
hydatigena,

As this seems to he the first repert of finding Cetenucollis in
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Pakistan, it is worthwhile to compare some morpho-taxonomic feature with
studies elsewhere, The description of cystic stage is favourably compar-
able which is given by Shepelov (1958) as quoted by Abuladze (1970). The
number of hooks varies from 28-40 according to Shepelov (loc cit,), while
in the present study 26-34 were found. The size of hooks in tﬁc first row
in the present survey were within the range as revorted by Shepelov, while

in the second row are slightly smaller,

The distributicn of the cysticercli In various organs as observed is
given in Table ¥VIi., It can be observed that th» cycts seem to have predil-
ection for mesentry in the reglon of gastro-intestinal tract as compared
to liver. The cysts which were found were in the liver pleura, Shepelev
(1958) ohserved some cysts subjected to ~eAseous suppurative depgeneration

and putrifaction. Such cysts, inspite of carcful examination were not found,.

The larval teaniod cestodes found in sheep and goat are Cysticercus

ovis, C. tenuicollis, Coenurus cerebralis and hydatid cyst. In the present

survey C. tenuicollis and hydatid cyst have been found. Coenurus cerebralis

is found in the brain or spinal cord of shéep and poats, The brain or
spinal cord was not éxamined in the present survey, therefore, nothing can
be said about its presence in N.¥W.F.P, Bhalerao (1935) has mentioned the

presence of Coenurus of Multiceps spp. in many domesticated animals in

India,.

Cysticercus ovis, ﬁhough a common larval cyst of sheep and pgoats

has not been reported from Pakistan. Bhalerao (1935% indicated that though

it was not reported from India, but the presence of adult Tacnia ovis in

dogs is indicative of the fact that it should be found in the larval stage

in herbivore 1like sheep and/br goat, Cysticercus oy[g has a predilection

for muscles, but some may be found on wéll of stomach (Bhalerao, 1935),

We never found it in our survey on any mesentry. However, as exaunination
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of muscles was beyond the scope of this survey we might have missed the

opportunity of ites finding. Though heart muscles and lungs liver were

examined but no C. ovig were found.
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Table XVI: Dilstribution of Cysticercus tenulcollis {larval stapge of

Taenia hydatipena) in various organs from 411 sheeps and

*%92 poats examined from NL.Y.F.P.*

SHELEP: GOATS:
S.No, Organ: Total Host % Total Host % _
infected infected infected infected,
1. Stomach 18 4,37 22 5.58
2. Small intestinal 6 1.46 3 C.76
3 Caecun 4 0.97 3 0.76
4, Liver 5 1.21 9 2.28

*Liver associated with 203 sheep and 202 goats were examined,
In addition extra 208 and 190 lungs and liver respectively of

sheep and goat were also examined,
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3
[
A

1. Cysticercus tenuicollis

(Cysticerci in Mesentery)
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Fié. 12. Cysticercus tenuicollis

(Corona of hooks x 1000)
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Genus : FEchinococcus Rud., 1801

Syn : Echinococeifer Weinland, 1858

Echinococcus granulosus (Batsch, 1786)

Hydatigena granulosus Batsch, 1876

Echinococcifer echinococcus Zeder, 1803

Hydatid of Echinococcus granulosus (Batsch, .1786)
( Fig. 13, 14, 15, 16, 17 & 18 )

Host ¢ Sheep and geat

Organ: Liver, lung and spleen.

Locality : Peshawar.

Description of larval stage: ionolocular echinococcus with fluide
filled cyst, size varies from 40-100 =z 30«57 mm, cyst wall consisfs of
two layers or membranes, an external cutlicular membrane and internal ger-
minative membrane, cuticular membraene white or slightly yellowish in

colour and becomes darker in older cysts.

Germinative or generative membrane lining interior of cyst cavity
thin and delicate, germinative membrane produces proliferating capsules,
scoleces and secondary cysts as an outgrowths; number of proliferating
capsules in one cyst varies froun nearly hundreds to thousands. Size of
proiiferating capsule varies from 0,62=1.144 x 0,45=0,74 mm, each prolif-

erating capsule containing 9-27 embryonic scoleces or protoscoleces.

Embryonic scolex oval in shape and measuring 0,15-0,19 x 0,12 ~
0,20 mm {average 0.17 x 0.15 mm) in diaﬁeter, scolex -ihvaginoated having
four suckers and armed with double row of 28-35 hoolks. First row of hooks
large, 0,022-0.25 mm long and those of ond row small, 0,019-0,022 mm
long, their shape not constant, shaft short and blade usually longer than
shaft, embryonic scolexw filled with numerous transparent formations of

various shapes and size,.
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Table XVII: Measurement of Hydatid cyst of Echinococcus granulosus

(Batsch, 1976) found Lan sheep and goats from Peshawar

(in mm).

Size of hydatid L. 100
cysts, *
W 70

Size of Prolifer- L,0.80
ating capsule, x
W.0.57

Diameter of pro- L.0.15
toscolex or Emb- X
ryonic scolex Wa.0.12

No, of Embryonilc
scoleces in proli- 18
ferating capsule,

No., of hooks in %3
first rov,

No, of hooks in 23
2nd row.

Length of large
hooks. 0.023

Length of small

hooks. 0.019

L. »0
X
Ww. 30

L.0.62
x
We0.,62

L.0.19
X
¥.0.20

14

33
33
0,024

0.020

L. 90 L. 50O
x x
We 57 W. 25

L.1.144 1.0.85
x X
We0, 74  W.0L45
L.0.,17 L.O.17

pd pd
W,0,12 W.0.15

S 27
30 28

30 28
0.023 0.025%

0.022 0.020

L. &40
X
We 35
L.0.68
X
W.0.b5

L.0.15
X
W01

22

35
35
0.022

0.020

L. 6&.00
X
Ve 43,40

L.0.82
X
We0.,57
L.0.17
X
.W“O't‘l 5

18

31.80
31.80
0.23

0.020
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REMARKS:

Hydatid infection is one of those few helminthic diseases, which
were known even to earlier greeks, Faust et al (1970) have provided the
early history of hydatid which is reproduced below: Hippocrates, Arete-
aus and Galen were clinically familiar with hydatid cysts. Hartman(1685)
and Tyson (1766) were first to show similarity of hydatid in man and
other mammals, Hartnan (1695) and later Rudolphi (1808) first studied
the adult worms in dog  intestine, Von Siebold (1853) followed by a
number of workers fed Scoleces of cysts from domestic animals to dogs and
developed the adult worms in the intestine of dog, A number of workers in
the later part of 19th century bred adult worms in dogs from accleces of

human origin,

Hydatid infection owes its importance due to its occurrence in
humans as a disease of definite etiology. Considerable work has heen done
on human infection and many surveys have been done on dogs for adult par-

asites and herbivorous mammals for hydatid cyst,

According to Faust et al, (1970) the adult worms are found in dogs
(optimal definitive host), There is however an impressive list of herbi=
vorous and other mammals, which harbour the hydatid cyst. This includes
sheep, cattle, pigs (considered common reservoir host by Faust et al,
1970). Naturally infected mammals include horsges, camel, goats, monkeys,
baboon, lemur, African elephant, orgali, antelope, mooée, reindeer,
carihou, elk, coast deer, white—téiled deer, bison, giraffe, cat, wild
cats, panther, Jeguar, leopard, squirrel, mouse, guinea plg, rabbit,

arctic bear, wolf, dingo and dog,

The natural cycle may differ frowm one place to another, for example
in northwest Canada the natural cycle involves the wolf and moose, Pack

dog consume thr infected viscera of moose and the dops excreta provides
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the source for human exposure (Miller, 1953 as gquoted by Faust et al,
1970). In sylvatic cycle in Australia the larval host is usually the
wallaby, to a lesser extent the Kangroo and rabbit, with the dingo as
the definitive host.

How many valid speciles of Echinococcus granulosif exist have been

a question debated for a very long time by many workers? Symth (1964) has
presented the historical review on speciation. According to him the gene-

ral conclusion was that there were two speciles of Echinococcus responsi-

ble for Hydatid disease: E. granulosus which matured in dogs and closely
allied species, but not in foxes and utilized mainly:lnjudates for inter=-

mediate host and T. multilocularis which matured additionally in foxes

and cats and utilised mainly microtine rodents as intermediate hosts,

Symth concluded from an exhaustive survey of literature on Echinococcus

that "gpeciation in Echinococcus is a complex matter involving perhaps at

each end of a hypothetical scale well defined species with morphological,
physiological and immunological characteristics clearly recognizeble as

belonging to E. granulosus and E., multilocularis, between these two points

are a variety of "races" "strains" or sub species" incorporating charac-

teristics belonging to both speciles.

Symth (1964) has further mentioned that beside E. granulosus and

L. multilocularis, ten other species of the genus have been reported in

literature, These ars E. olizarthrus, E. cruzi, 2. felidis, E. lycaontis

E. longimanubrius, E. minimus B, intermedius, E. cameroni, E. ortleppi

and E, patagonicus. However, many of these species have been cither not

validated or may be co-gspecific with E. granulosus or E. multilocularis,
Yamaguti (1959) has mentioned all these species except E. cruzi and E.

felides, E. cruzi has been synonymised with E. oligarthrus.

Rausch and Nelson (1967) has reviewed genus Echinococcus and has
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considared infra-specific catagories in the genus Echinococcus. The

subject has not been cleared any further more than what Symth (1964)

has concluded in his review.
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*

Table XVIII: Distribution of Hydatid cysts of Tchinococcus pranulosus
x -
on various organs from 411 sheep and 392 goats examined
from Peshavar¥,
(SHEEPS) : (GOATS)
S.No Organ: Total Host . Total Host %
infected. % infected infected., infected,
1. Lungs 22 Sedd 13 529
2e Liver 16 3.88 2 6.85
3 Spleen ] 2 0.48 1 0,25
L, Heart - ————— 1 0,25

*Lungs, livery spleens and heart associated with 203 sheep
and 202 goats were examined, 208 and 190 extra lungs and liver

cf sheep and goats respectively were also examined,
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sodehalatbad

Fig., 13. Liver showing hydatid cysts of

Gchinococcus granuiosus.
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14,

Lungs showing hydatid cysts

Tchinococcus granulosus,

of
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Fig., 15. Hydatid cysts of Echinococcus granulosus

(Brood capsules containing Scoleces x 400)
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Fig., 16, Hydatid cysis of Echinococcus pranulosus

(3colex from brood capsule with Corona of hooksx400)
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Fig., 17. Hydatid cystsof Echinococcus granulosus

)(Scolex with corona of hooks and suckers x 400).
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Fig. 18, Hydatid cystsof Echinococcus granulosus

(Scolex with corona of hooks: a x 400,b x 1000).
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Nematoda:
Family ¢ Trichuridae Railliet, 1915
Syn : ‘Trichocephalidae Baird, 1853
Trichosomidae Leiper, 1912
Sub family : Trichurinae Ransom, 1911
Genus : Trichuris Roederar, 1761

Syn ¢ Trichoecephalus Schrank, 1788

Mastigodes Zeder, 1800
Trichuris globolusa (Linst, 1901)

Syn: T. echinocephalus Nitzsch, 1849
Sprehn, (1927).

( Pig. 19 )

Host ¢ Sheep and goats

Locality : Peshawar
_Location : Large intestine

Description : #outh rounded, Oesophagus runs up to thick portion,

anterior part of bedy with lateral swellings.

Male: Anterior part of body measuring 26-40 mm in length (average
33.20 mm), posterior part of body measuring 12-16 mm in length (average
12,40 mnm), width of anterior part of body 0-13-0.17 mm {average 0,14 mm)
and posterior part measuring 0,47-0.96 mm (average 0.71 mm) in width,
Spicule elonpgated, cylindrical, distal end pointed, proximal end with
large swelling or expanded portion, everted portion of spicule covered
with hyaline cuticle, spicule measuring 3.46-5.11 mm (average 4,59 mm)
and diameter being 0,04-0,05 mm, spicular sheath large bearing large bulb
near distal portion, while at distal end, this globular portion becomes
narrow again, spicular sheath at tip with circular opening, globular por-

tion, hyaline in appearence, spicular sheath measuring 0,85-1,07 mm in
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Table XIX: Measurement of Trichuris globulosa (Linst, 1901) found in
Sheep and goats from Peshawar (in mm).

Males 1 2 3 4 5 Average:
Length of body Ant, 4O 35 26 35 30 33,20
Width of body Ant.0,15 0.17 0.13 0.14 0.13 C 0.4
Post.0.47 . 0.56 0.90 0.96 0.68 0.71
Length of spicule 3,46 L,  L.65 4,99 5.1 4,59
width of spicule 0.04 0.05 0,05 0.05 0,05 0.04
Length of cloaca 1.70 1.14 1,14 1,36 1.11 1.29
Length of spicular :
cheath 0.79 0.85 0.90 1.07 0,08 0.90
Wwidth of spicular *Exp.0.20 0.25 1.07 0.27 0.27 0.53
sheath Not Exp.0.11 0.10 0,10 0.11 0.1 0.10
gen%th of Ejaculatory 5,68 6.70 6,02 6.9% 5,68 6.20
uct.
Length of vas deferens 3,98 3,86 3,86 3,95 3.90 3.92
Distance of testes
from posterior end, 2.27 1,14 1.14 1,14 1.19 1438
Female:
Length of body Ant, 30 30 35 50 40 37
Post., 9 10 15 12 15 12.20
Width of tody Ant.0.15 0.14 0.13 0.17 0,20 0,15
Post 0. /M% 0.59 0.62 0.73 0.73 0.52
Length of vulvar 6.05 0,05 0.06 0,06 0.05 0.05
flap
Length of vagina 0,68 0.62 0.68 0,80 0.68 0.69
Diameter of vagina at
distal end. 0,07 Q.O? 0.06 0,08 0,08 0.07
Size of egg. 0.06 0.06 0,06 0,06 0.07 0,06
X X x x X X
0.03 0.03 0.03 0.03 0.03 0.03

* Wxp: expanded
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length, expanded portion measuring 0.20-1.7 mm (average 0,53 mm) in
diameter. Cloaca large, 1.,14~1,70 mm in length. Ejaculatory duct meage
uring 5.,68-6.93 mm and Vas deferens measuring 3,86~3,98 mm, Testis bepins

at a distance 1.14-2,27 mm from posterior end.

Female: Anterior thin part of worm 30=50 mm (average 37 mm) in
length and posterior thick part measuring 9-15 mm (average 12,20 mm),
width of anterior thin portion measuring 0,13-0.20 mm (average 0,15 mm).
Vulvar flap small, 0,05~0,06 mm (average 0.05 mm) in length, beset with
small spines, vagina short, muscular thick and 0.62-0,80 mm in length and
diameter being at distal end from 0,07-0.08 mm (average 0,07 mm), lumen
and distal part of vagina lined with spine vagina having 3 or 4 arches
before entering uterus, first portion of uterus thinwalled, this portion
enters intc next wider portion by a short muscular constriction measuring
0.57 x 0,17 mm in dlameter. Uterus full of eggs, size of eggs 0,06-0,07 x
0.03 mm {average 0,06 x 0.03 mm) in diameter,

Trichuris indica Sarwar, 1946

( Fig. 20 )
- Host ¢t Goat
Location @ Large'intestine
Locality : TPeshawar
Description: Only two male specimen have been found, One specimen

was damaged.,

Male : Length of anterior thin portion 25 mm and thick posterior
portion measuring 14 mm. Anterior thin ﬁortien measuring O,14 mm in width
and tﬁick posterior portion 0,60 mm in width, Spicule large with an ante=-
rior expansion, tapers gradually towards posterior end terminating in a
fairly sharp tip, spicule 4,54-4,65 mm in length and 0,04~0,05 mm in

diameter; spicular sheath tubular in shape in both specimen examined,



117

Table XX: Measurements of Trichuris indica Sarwar, 1946 found in

goats from Peshawar (in mm),

Male:
Length of body

Width of body

Length of cleaca

Length of ejaculatory
duct,

Length of vas deferens
Length of spicule
Diameter of spilcule

Lenpgth of gspicular
sheath,

Diameter of spicular
sheath

Distance of testis
from posterior end,

Length of spine on
spicular sheath,

Ant, 25
Post. 14

Ant.0.14
Post,0,60

114

5.68

3.41
4,54
0,05

0.09

3.97

10,01

0.14

0.01

Average:

Ant, 25
Post, 14
Ant.O.‘“-(-
Post 0,60

142

5.68

341
4,60
0.05

0.39 -

0,12

3,07

0,01
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measuring 0.,20-0,57 mm in length and 0.09~0.14 mm in width, spine on
sheath uniform in size and measuring 0,01 mm in length. Cloaca compara-
tively long and measuring 1.14~1.70 mm., Testls begin behind begining of
cloaca at a distance 3,07 mm from posterior end, Testis straipght in area
6f eJaculatory duct, but twisted in region of vas deferens, length of

ejaculatory duct 5.68 mm and vas deferens measuring %.41 mm,

Trichuris lani (Artiukh, 1948)

( Fig. 21 )

Host : Sheep and goats

Location ¢ Large intestine

Locality : Peshawar,

Description: Male: Anterior thin part Qf body 20-32 mm (averége
24,40 mm ) in length, width of anterior thin part 6.09-0.18 mm and poste-
rior thick part 0,17~0.85 mm ., Tail spirally bent, Spicular sheath tubular
in shape covered with small spines, and protrudes from the cloaca for a
fairly large distance, and measuring 0.62-0,90 mm in diameter, testis
begin‘at proximal part of cloaca at a distance 1,70-3.24 mm {average 2.44
mn) from posterior end, testis convoluted in vas deferens regions and
tightly coiled as it proceeds towards anterior end of body, vas deferens
3.41=5,68 mm {average &.B?Amm) in length and ejaculatory duct measuring
8.29-9,09 mm (average 8.84 mm),

Female : Anterior thin part of body 35-65 mnm (average 50 mm) in
length and posterior thick porticn measuring 12-15 mm (average 12.20 mm),
width of anterior thin portion 0,13-~0.19 mm (average 0,17 mm), and thick
posterior portion measuring 0,98-1.02 mn (average 0.95 mm). Ovary much
convoluted and begin at ; distance of 0.40 mn from posterior end, vulvar
flap absent. Vagina long with thick muscular wall, cpens to exterior thre

ough a small opening lined with spines, its length measuring 3,41=3.64 mm
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Table X¥XI: Measurements of Trichuris lani (Artiukh, 1948) found in
sheep and goats from Peshawar (in wmm).

Males 1 2 3 4 5 Average:

Length of body Ant, 20 20 30 20 32 24,40

Width of body Ant , 0,13 D14 0,12 0.09 0.18 O.14
Post,0.48 0,85 0.71 0.17 0.57 " 054

Length of spicule, 3,89  L.48  3.57 3.74  3%.18 - 5.7

Diamefer of

spicule. 0,02 0,062 0,02 0.01 0.02 0,01

Length of spicular

sheath 0,62 0,68 0,79 0,39 0.90 0.67

Diameter of spicular /

sheath, Q.04 0,05 0.05 0.0 C.04 0.04

Length of cloaca, .24 3,64 1,48 .82 1.48 253

Length of ejaculaw y

tory duct. 9.09 8,29 9.09 9.09 8.68 B8.84

Lehgth of vas- ‘

deferens. 341 4,54 5,68 3,41 4,54 L,32

Distance of testis

from posterior end. 3e26 170 2.6 2:39  2.27 244

Female:

Length of body 65,00 %5,00 60,00 40,00 50,00 50.00

Width of body Ant,0,19 0,19 0,17 0,17 0.13 Q.17
Post,.0.98 0.81 1.02 1.05 0.93 0.95

Length of vagina 3.4 LY 3.64 3.4 341 3,46

Diameter of vagina .

at d%stal end Dist.0,09 C.14 .08 0.09 0.09 0,01

proximal end.  prnoy 0,66  0.23  0.68 0,51 0,37 0,49

Size of eggs. 0,05 0.10 0,06 0,05 0,08 0.06

X . x X b x X
0.03 0.04 0.03 0.03 0.04 0.03
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{average 3,46 mm), Diameter of vagina at promimal end being 0,09-0,14 mm
and its distal end measuring 0,23-0.65 mm, Tail bluntly rounded termina-
1ly. Eggs measuring 0,05-0.10 x 0.03 = 0,04 mn (average 0,06 x 0,03 mm )

in diameter,

Trichuris parvispiculum Ortlepp, 1937

Syn 1 T. discoler {Linst,) Bear, (1950)

( Fig., 22 )

Host‘: Sheep and goats

Location : Large intestine

Locality : Peshawar,

Male : Anterior thin portion of worm 21-30 mm (average 27.20 mm)
in length and width being 0.15-0,20 mm (average 0,16 mm), length of poste
erior thick portion measiring 10-15 mm (average 13.20 mm) and width belng
0.51-0.59 mm (average 0,53 mm), Spicule short, having bluntly rounded tip
and measuring 0.90-1.02 mm (average 0.98 mm) in length and width being
0.01-0,02 mm (average 0.61 mm). Spicular sheath varies in shape and size,
when completely everted its distal end saccularly expanded; its length
being 0.03-0,68 mm (average 0.31 mm), entire sheath, except neck covered
by small spines measuring 0.01 mm. A conical papilla present on both side
of cloaca, Cloaca short and measuring 0.42-0,57 mm (average 0,46 mm).
Ejaculatory duct very long measuring 8.75~9.45 mm (average 8,93 mm), vas
deferens measuring 3.64-4,66 mn (average 4.28 mm), ejaculatory duct and
vas deferens join by a narrow constriction 0,15-0.34 mn (average 0.25mm)
in lenzth, Testis begins ét a distance 1.70-3.41 mm {(average 2,.47) from
posterior end. It forms small convolutions in region of cjaculatory,

duet, convolution being tipghter near vas deferens,

Female: Anterior thin portion of body measuring 20-34 mm (average

29.60 mm) and width measuring 0.17-0,19 mm (average 0,18 mm), postarior
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Table XXITI: Measurements Trichuris parvispiculum Ortlepp, 1937

found in sheep and geats from Paeshawar (in mm),.

Males 1

Length of body. Ant, 25
Post, 12

‘Width of body Ant.0.15

Length of spicule 1.02

Diameter of spicule 0.01

Length of spicular

sheath., 0.03

wWidth of spicular

sheath at expanded 0,03

portion.

Length of cloaca 045

Length of ejaculatory
duct. ,9'45

Length of vas
- deferens. hoSh

Distance of testils 2,27

from posterior end. ot

Female:

Length of bvedy. Ant, 20,00
Post,.12.00

Width of body. Ant, 0.19
Post. 0.77

Length of wvulvar flap, 0,09

Length of vagina 2.04
Diametsr of vapina
at proximal and Prox.0.30
distal end. dist.0.11
Length of ovary !
froin posterior end. 0,44
Size of egg 0.06
X
0.04

2

21

19
0.15
1.02
0.01
0,06

0.03%
O.h5
8.85
4,66

2.92

30,00
12.00

0.20
0.73

0.11
2.16

0.34
0,10

0.23

0.06
X
0,04

3

30
15

0.20
1.02
0.02
0.26

0.06
0.42
9.66
4,32

LY

30,00
13.00

0.17
0.77

0.10
1.59

0.40
0.10

0.23

0.06
X
0.03

4L

30
15

0.17
0.90
0.02
0.56

0.1
0.42
8.75
3 .64

2.04

34.00
11.00

0.19
0.74

0,09
1.36

0.30
0.10

0.28

0.06
X
0.03

5

30
14

0.17
0.96
0.01
0.68

0.12

0.57
7.95
4,26

1.70

29.60
14,00

0.17
0.74

0,09
2.50

0.27
0.06

0.40

0.06
¥
0.03

hverage:
27.20
13,20

0.16
0,98
0.01
0.31

0.07
0.46
8.95
4,28

247

29,60
12,40

0.18
0.75

- 0.09
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thick portion of body measuring 12~14‘mm {(average 12,40 mm) in length and
width being 0.73-0.77 mm {aversge 0,75 mm). Vulvar flap directed downwards
and measuring 0,09«0.011 mm in lensgth beset with small spines, vagina
convoluted and measuring 1.356~2.16 mm (average 1.93 mm) in length, diame=
ter at proximal end being 0,30-0,40 mm and of distal end being 0,06-0.11
mm (average 0,09 mm), aféer 5=7 convelution vagina becomes sinous and
opens inte uterus, uterus straight and full of eggs, egg measuring 0,00 x

0.03 mm on average diameter,
REMARKS

We owe to Skrjabin et al,(1957) for the eérly history of the genus.

Trichurig Syn. Trichogephalug Schrank 1788 or whipworm was first time

1

discovered in 1739 by Morgagni. In 1760-61 whipworm were second time disc
overed by a student duriﬁg dissection of a dead body. Roeders in 1761
described these worms and called them "Whipworms" using the name"Trich-
uris® as a specific rather than a generic name, In 1771 Linnaeus named .

the whipworm Ascaris trichuris following the principles of binomial nom-

enclature and included it into the list of parasitic worms in his systema

Naturea, In 1782 Goez created an independent genus Trichocephalus and

gave the human whipworm the specific name Trichocephalus hominis. RUlolph

in 1802 described the parazite under the gpecific name Trichocenhalus

dispar Rudelphi, 1802, At the same time Zeder transfered species T,
hominis into genus Mastipodes. Stiles (1901), while studying the history
of the species, reintrecduced the generic name provided by Linnaeus and

described the vwhipworm as Trichuris trichura., The parasite was known

under this specific name for a long time, in 1926 Leiper studied in detail
the confused nomenclature of human whipworm and reestablished the generic
name, which was first time proposed by Goez (1782) and introduced by

Sehrank (1771). Thus the type species of genus Trichocephalus was naied

T. trichura (Linn, 1771) Schrank, 1778.
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According to Skrjabin et gl.(1957). This namo doos not complately
corra2soond to the rule of th€lInt rnational Tommlission on zoolosical nome-

nclatura, so ho retainad the nam2 Trichocephalus for the genus,

Trichurig 1s a large genus and 71 specles are mentioned by Ynmagutl -

(1961) from different hosts from various parts of the world..

The snecles which have been reported from sheep and zoats arc T.

globulosa, T. ovina, T. ovis and T. parvispiculum from Indo-Pakistan

Subcontinent. Beside, these T. parvispiculum from goat from Africz, T.

.. longigpicula from sheep from UeS.5.R. and T. skrijabini from sheen and

foats from U.S.S5.R. have been repofted.

Thus, six specles of Trichuris have been reported to best of our
knowledge from sheep and goats from different parts of the world, Simil-
arly seven species of Trichuris have thelr distribution in Indo-Pakistan

Sub=continent namely: i; alcocki, T. discolar, T. 5lobulosa,‘g. indica,

Te. ovina, T, muris and i.-ovis. Siddiqi and Ashraf (1980) has reported

T. discolor from goat of Peshawar, N.9.F.P. {Pakistan).

Sarwar (1945 a, b, ¢ and 1959). in a series of papers has reported a
number of spscles of Trichurls from cattle, buffalees, sheep and poats of
India and Pakistan. He algo reconstructed genus Trichuris inte four genera,

namely Trichuris, Rudolini, Bucklevuris and Salamia, However it has not

met general accepiance amongst the students of trichurlds,

He reported T. 7zlobulosa from sheep and poats of Lahore, Multan,

Sialkot, Trichuris indica, in Shelkhopura and he also described a species

of Trichuri{s namely T, ovina from sheep and goat from Punjab. This spec-

les is closely related to T. parvisgpiculum,

In a recent survey of heluinth parasites of noats, 5iddiql and

hshraf (1980) reported elsht species of Trichuris, namely T. infundibulum
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T. vondwei, T. parvispiculum, T. discolor, T. indica, T. ovina, T, lani

and T. globulosa. This seems to be the maximum numb-r of species to be

described from a single host (goat) from any where in the world.

The four species found in the present survey are T. globulosa T.

i St ot

parvispiculum, T, indica, T. lani out of these I. plobulosa 1s very com-—
mon in sheep and goats as reported from FPakistan from Sialkot, Multan and

Lahore (Sarwar 1945),

Mohiuddin (1976-77) have found T, globulosa as a common parasite of
caecunm of sheep and goat in Sind Area. Durrani et al. (1981) did not find
any specles ol genus Trichuris fron sheep and goat in faecal sample exam=-

ined from Azad Kashmir,

The Morphological gtudy of individual species of genus Trichuris is
often difficult. So difforent workers have used different criteria for
species differentiation: Schwartz (1926) and Baylis (1932) use length of
spiculés, shape of spicular sheath, and the size of the epgs, for diapgno=-
sis of various species of Trichuris,., The validity of already described
species and particularly the taxonomic criteria used for distinguicshing
various specles of Trichuris has also been questionesd by Chandler (193%0b).
According to him the splcular sheath, a character used for specific diag-
nosis is liable to considerable individual variation. He emphasised the
length of spicule, cloacé, length and shape of ejaculatory duct, the
structure of testes and vas deferens, length of oesophagus 2s of more
significance in the specific diapgriosis. Bhalerao (1935} emphasized the
sipnificance of anterior and posterior body lenath, structure of spicule
and its sheath and the size of eggs for specific diagnosis. According to
Skrjabin et al. (1957) Artiukh (1948) considerad that spicular sheath
changes with the physiological conditions of the male and thus can 20t be

used as a diagnostic feature,
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Clapham (1945) support:d the opinion of Chandler {1930) to use
diagnostic feature 1like length of cloacal tube, length and shape of
ejaculatory duct and the naturc and folding of the testes and ﬁas defor-
ens, According to him female is leas characteristic than male, Sut when
femalé alons ars present the structure of vulva may be useful in the dia-
gnosis of species, he also included lateral wings or cuticular expansions
near the head, the nunber, size and shape of the cuticular plaques in the
anterior oesophagesal region, common to both sexes. All the spepies eXan-
in:d show a pair of glanéular cells conmected with the intestine and ly-
ing anterior to it along side the oesophagus, while according to Skrjabin
et al.(1957) Tiner (1950) used length of oesophagus, intestine, ejacula-
tory duct, vas deferens and shane of vagina and size of egnrs. Thaper and
Singh (1954) considered the relative length of intestine, oesophagus,
length of snicule and structure of spicular sheath, ejaculatory'duct, vas
deferens and shape of vagina and size of eggs. Sarwar (1945 a, 1945%¢" ,
1959),  stressed the unsatisfactory state of the taxonomy of génus Trich-
uris. The taxonomic characters used by him for identification of the
gpecies of Trichuris, relate largely to the internal and extefnal genit-
alia and the ratio of anterior tb posterior portion of the body.lThe rel-
iability of ekternal genitalia is often held in doubt, on account of the
presence of variations in the exterﬁal penital organs in the specieé, but
this variability has never been reported to occur, to any appreciable
extent in the speéies other than T. trichura, However, according to him
the variability in the external genitalia is confined to the géﬁus Irich-
uris, e also mentioned that cheracters of internal genitalia and the
ratio of anterior to posterior portion of the body, are reliable charac-
tars for peneric diffasrentiation and not for the differentiation of the
specics as originally proposesd. The size of the internal genitalla depe-
nds on the posterior portion of the body and which however, shows a good

deal of variation in material from different sources in specioes, such as
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T. ovis and T. globulosa.

Skrjabin et al. (1957) added that while differentiating species of
genus Trichuris beside, anatonical, and morphological criteria, ecolog=

ical criteria should z2lso bhe taken into account.

In the prasent investigation of species of senus Trichuris we have
emphasized largely on the“character used by Chandler (1930bl The charace
ters used for identification of sbecies are thas ratio of anterlor to
posterior part of the body, size and shape of splcule, size shape and
length of spilcular sheath, spine length and- arrangement on spiculsar shea-
th, paplllae on posterior end of body, while in case of female, length
and width of vagina and the shape of vagina, size of epgg and vulvar flap,
spine length on the vulvar flap ara taken into consideration. In our opi-
nion the most constant and reiiable characters for diagnosing the spécies
of Trichuris are gpicule Ilength and width, tip of spicule and proximal
end of spicule, and other morphological feature added to spicule, Size
and shape of spicular sheath and their distribution in different region
may be‘considered reliable, But this does not mean that we totally ignore
spicullar sheath as diagnostic feature because we have noticed during
exanining hundfed of male‘spebimen&of individual sp=cies, spicular sheath
is found in different two or four morphologic forms, for example T, parv-
ispiculum nearly half of the male specimensexamined having spicular sheath
in retracted position, In 5% specimensit was found slightly protruded
from the body while in 30% individuals it was found in the form of funnel
shaped and in 15% was found completely everted, its distal end 1s saccu-
larly expanded and th2 entire sheath except neck is ccveresd by extremely

small spines like the specimen of T. parvigpiculum examined by Ortlepp,

(1937).
In casz of female, shape of vagina is more characteristic than
other feature like ratio of anterior teo posteriocor end of the body ard

length and width of intestine. A comparative chart of the diarnostic
characlers are given in Table XXIII,
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Table XXIII:

Te

nlohulosa (Linst, 1901)

[F3S Srrrdiucifbon S it ooy

found in sheap

H
- &
—

A comparison of various diasnostic charactars of four spacies of genus

and goats in Peshawar.

indica (Sarwar, 1946)

Trichuris

T. varvespiculum

T. lani (Artiukh, 1948 T
(Ortlepn, 1937

—

Te

24

O

Male length * Ant,26-40

*Post.12-16
Female . Ant . 30-40
length, Post. 9-15

“Svoicule slongated cylin=-

drical, distal end poin-
ted proximal end with
large swelling or expan-
ded portion, everted
portion covered with
hyaline cuticle spicule
length 3.46-5,11 mm,

Spicule sheath has

‘spherical expansion

distally, Spine at dis~

tal end markedly longer

than in other area.

in female short,

Length .25 ma
14 mm

Female not found

Spicule large an anter-
ior expansion tapers
gradually towards
vosterior end termina-
ting in a fairly sharp
tip. Spicule length
4,54 « 4,65 mm,

Spicular sheath tublar
in shape, spine on shea-
th weiform in size,

female

Vagina No

length 0.62-0,80 nm

“having 3 or 4 arches

hefore entering uterus.

mgz dianeter 0,06- ‘No female

10,07 x 0,03 nm,
*Ant. * Anterior
*Post.: Posterior.

Male length 20=-32 Male length 21-30 mm

8«15 10=15 mm
Female 35-65 Female 20=~34 mn
length 12-15 length, 12-14 nm

Spicule short, having
bluntly rounded tip,

Spicule elongated and
narrow, distel end
hluntly rounded, and
measuring 3.18«3,89

‘mm in length.

Spicular sheath tubular
in shape, coverad with
small spine, and prote-
rudes from cloaca for
a fairly large distance,

Svicular sheath varies

in shape and size when

completely everted its

distal end saccularly
expanded.

Vagina lonz, with thick Vagina convoluted, and
muscular wall, without measuring 1.36-2.16 mz,
vulvar flap, léngth of

vagina 3,41-=3,64 nm,

diameter 0,05=0,10 Egg measuring 0.60 x

Egg :
x 0.03-0,04 m=n, 0,03 mm in diametsr,

length being 0,90-1,02 mm
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Trichuris globulosa

A - Part of female showing vulva and vagina
B - Posterior part of male

C - Posterior part of female.
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Wai 73

Fig. 20. Trichuris indica

Posterior part of male showing

Spicule and spicular sheath,
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Trichuris lani

21.

Fig.

female showing vulva and vagina,

A - Part of

B -~ Posterior part of female,

C =~ Posterior part of male,
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A -~ Part of female showing vulva and vagina.

B -~ Posterior part of male.
C - Posterior part of female.
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Family : Ancylostomatidae Wicoell, 1927
Sub family : Bunostominae Loose, 1911
Syn. TNecatorinae Lane, 1917
Genus: Bunostomum Railliet, 1902
Syn.  Monodontus Molin, 1861, Partim
" Bustonum Lane, 1917

Bunostomum trigonocephalum (Rud., 1808)

Syn. Sclerostoma hypostomum (Rud., 1819)

lMonodontus Wedlil Molin, 1861

Dochmius cernuus (Crepl,, 1829) Partim;

Runostomum Rashinathi Lane, 1917

Host : Sheep

Location ¢ Large intestine

Locality @ Peshawar

Description: Anterior end bent in a dorsal direction, so that
buccal capsuleopens antero-dorsally, buccal capsule relatively large,and
having a diameter 0,187-0,201 x 0,134~0.214 mm (average 0.190 x 187 mm ).
A pair of ventral cutting, chifinous, plates present at margin of buccal
capsule, near its base a pair of small subventral lancet present, dorsal
gutter carrying duct of do;sal oesophageal pgland end in a large dorsal
cone, with teooth projecting into buccal capsule, dorsal tooth relatively
longz, and its dorsal horder longer than distance from its tip to mouth
opening. Length of oesophapus 1.139-1.676 mm (averane 1.246) and width
being 0.,134~0,160 mm (average 0.168 mm).

Male : Body length 15-16 mm (averapge 15.4 mm), and width being
0.388=0,415 mm (average 0.420 mm). Bursa well developed, dorsal lobe

asymmetrical: ripght externo-dorsal ray arising higher up on dorsal stem,
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and longer than left, left externo-dorsal arising near the bifurcation
of dorsal ray, dersal ray divides into two tridigltate branches, ventral
and lateral rays arising from a large common trunk, ventral cleft, medio-
lateral and postero~lateral fused proximally but separated distaily;,
spicule equal, short, slightly twisted and measuring 0.576-0.657 mnm

(averare 0.611 mm); gubernaculum absent,

Female: Lenth of female measuring 13-18 mm (average 16 mm) and
0.335=-0.496 mm (average 0.41 mn) in width. Vulva in front of middle 6f
body, uteri opposed, vagina short. Bggs measuring 0,039-0,069 x 0.09;-
0.39 mm {average 0,056 x 0,031 mm), .

REMARKS

According to Skrjabin et al.(1952) sub family Bunostominae Looss,
1911 was originally established by Looss in 1911 with the type genus
Bunostomum Railliet, 1902, In 1917 Lane proposed a new name for the sub
familyzﬁecatorinae, whichrwas accepted by the majority of authors like
York and Manlestone (1926), Sprehn (1932), Baylis (1936), Neveu-Lemarie
(1936) and others, Skrjabin and Schulz (1937) on the basis of the rule of
Zoological Nomenclature, reestablighed sub family Bunostomatinae Looss,
1911. Ten species are included in the zenus Bunostomum, out of which acc-
ording to Yamaguti (1961)’fogr specles are reported from various parts of

the world from sheep and goats, B. trigonocephalum Rud; (1808) in shéep,

goats and ox is cosmopolitan in distribution, B. bovis Maplestone 1931,
B. cobi Maplestone, 1931 from Antelope, sheep from India and North Rhod-
esia and B. phelobotmum (Railliet in Rizzo 1900) in cattle and sheep is

cosmopolitan in distribution.

Bunostomum trigonocephalum (Rud,.,, 1808) Railliet, 1902 was racorded
by Lane (1917) from shaep‘in Darjeeling district of Bergal, At the same

time h2 recorded, under the name of B. kashinathi from thé goats in
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Table XXIV: Measurements of Dunostomum trigonocephalum (Rud., 1808;

found in sheep from Peshawar (in mm),

Female:

Length of body.
Width of body.

Diameter of buccal L.0.201

capsgule,
Length of
oesophagus,

Width of
cesophagus,

Length of tail

Size of epg

Male:
Length of body
Width of body

Length of sgpicule

1.

18.00

0.335

o
Ww,0,201

1.206

0,147
0.295

0.05%
x
0,035

15,00
0.415
0.630

0,160

0.295

0.039
x
0,029

16.00
0.388
0.590

3
17.00

0.362

0.174
X

0.214

1.139
0.160
0,281

0.049
X
0.023

15.00
O.442
0.576

A
16,00

0,496

0.201
x

0.187

1.139

0.241
0.254

0.073
x
0.039

16.00
0.429
0.657

>
13.00

0.402

0.188
X
0,134

1.072

0.134

0.282

0.069
X
0.033

15.00

. 0.429

0,604

Averages
16,00

0.41
0.190

X
0.187

1.246

. 0.168

0.281

10,056

b4
0.031

15,400
0.420
0.611
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the same locality., Later York and Maplestone (1926) have placed B, kashe

inathi in the synonmy of B. trigonocephalum. Beside B, triponocephalun,

B. bovis, B. cobi and B. phelohotmum have been reported from sheep, A

comparison of B. triponocephalum with other species found in Indo~-

Pakistan is given in Table XXV,

Siddiqi and Ashraf §198b) reported B. trigonocephalum for the

first time from goats from Peshawar,
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Table XX{V:

A comparison of various characters of Bunostomum spp. from sheep from Pakistan

(Peshawar) and India,

Bunostonun trigonocephalum

Rud, (1803)

(our observation)

B. cobi Maplestone, 1931.

(observation according to
Baylis 1936)

B. bovis Maplestone, B. phelobotun

1937, (observation (RaiIliet in Rizz0,1900),

according to Baylis {Observation according to
Aoumw Baylis 1938).

1
24
3

4o

D

Te

Length of male 15«16 mm
Length of female 13-18

Buccal capsule diameter
teing 0.187-0.201 x
0.134~0,21 mm,

Dorsal tooth relatively
long and its dorsal
border longsr than
distance from its tip to
mouth opening.,

Cne pair of small sub-
vantral lancets present.

Oesophagus length
\_ o.\_ UW|A om.ﬂ ma

Spicule length 0.576~-
0.657 mm, slightly
twisted filiform,

Diametar of egg 0.039-
0,069 x 0,023-0,39 mm,

Length of male 9.8-11 mm
Length of female 15-16

buccal capsule length
0.164-0,175 no.

dorsal tooth truncated at
tip, its dorsal border
acout hal® as long as
distance from its tip to
mouth opening.

A single pair of bread

roundesd subventral
lancet present.

Oesopnagus length

0.18-0.,2 mm

Spicule length 0.55-
0.66 mm slightly
twistad filiform.

Diameter of ezg 0,058-
0,06 x 0,035 mnm,.

' Diameter of egg 0,072-

Length of male 15-16mm Length of male 10-12 mm

Length of female 15-16 Length of female 16-19

buccal capsule rather Not described.
elonzate, measurement

not given,

Dorszl border of dorsal Dorsal tooth relatively
tooth shorter than short, and its dorsal
distance from its tip., Dboriler shorter than

distance from its tip
to routh opening.

Two pair subventral
lancets present,

A single pair of long,
pointad subventral,
lancets present.

Not describted, Qesophagus length

\m -mml\w am mm .

Spicule length 3.5-4
mm alae prezsent.

Spicule lenzth 4.5 mm
slender, taperins with
fine straight points
which fused and surroe
unded by membranous
sheath.

Diameter of egg 0,075-

fawy ]

o-o..wn\u X OQON?NTIO.O.Pm mimn Olomm X OcOD.l0.0m mﬂE-
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Fig. 23, Bunostomum trigonocephalum

A - Anterior end
B= Posterior end
C ~ Part of female showing vagina and eggs.

D - Posterior end of female,
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Family : Cyathostomidae Yamaputi, 19561
Syn. MTrichonematidae Witenberg, 1925

Sub family : Oesophagostominae Railliet, 1916

Genus ¢ Oesophagostomum Molin, 1861

Syn ¢ Iypostomun Stewart, 1898

Bournelatioides Chandler, 1931

Paracesophagostomum Séheidegger et Kreis,
1934,

Daubneyia Leroux, 1940

Qegophagostomum asperum Railliet and
Henry, 1913,

( Fig. 24 )

Host : Sheep and goats

Location ¢ Large intestine

Locality : Poshawar

Description + Body yellowisgh white, cuticle transversly striated,
buccal collar rounded and measuring 0.05-0,06 x 0.17-0.18 mm (average-r
0.05 x 0,17 mm) in diameter, cephalic swelling of cuticle well developed.
Oesophagus club-shaped and measuring 0,85-1,02 mm (average 0.95 mm) in
length; cervical pgroove well marked ventrally and extends on to lateral
surface ag for as lateral line. lMouth surrcunded by a double set of leaf
crown, consist of 24 small elements. Six cephalic papillae present on
buccal collar, two lateral and four sublateral. Cervical papillae delicate
in appearance and situated at a distance 1.,13-1.30 mm from anterior end,

Nerve ring present in middle of cesophagus.,

Male : Body measuring 12«14 mm (average 13,00 mm) in length and
width being 0.47-0.63 mm (average 0,51 mm). Male bursa not voluminousj
both ventral rays thin and lons, separated from one another by a narrow
slit, latoral rays arise from common stem; medio=and postero~latarallrays

adjoining, extend to borsal marging dorsal rays bifurcate soon behind
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Table AXVI: Measurements of Oesophapgostomum asperum Railliet et Henry,

1915 found in sheep and goats from Pesh war (in tm),

Female: )
1 2 3 4 5 Average
Length of bhody. 17.00 17,00 18,00 17.00 17,00 17,20
Width of body 0.68 - 0.68 0.75 0.68 0.71 0.69
Diameter of buccal L,0.05 0.06 0.05 0.06 0.06 0.05
collar X X x X X b4
W.0.18 0.17 0.18 0.17 017 0.17
Length of
cesophagus 0.85 0.96 1.02 0,99 0.94 0.95
Distance of cervieal : .
papillae frow head 127 1.15 1.30 1424 1.3 .21
Size of egg 0.09 0,09 0.08 0.09 0.06  0.08
x X b'd X x X
0,05 0,05 0.06 0.06 0.05 0,05
Length of vagina 0.79 1.13 1,02 0.84 113 0.98
Male:
Width of body 0.53 0.63 0.47 0.47 0.47 0.51

Length of spicule 1.93" 1.70 1.93 147 1 .61 1.72
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site of separation from externo-dorsal rays, Genital cone situatel cent-
rally at bottom of bursa. Spicule consist of a tubular core and layer
surround this core, neavr end of splcule another similar layer presenﬁ;
spicule measuring 1.,47-1,93 mm (average 1,72 mm) in length; gubernaculum

horseshoe=-ghaped, 0,12 mn long.

Female: Body length 17-18 mm (average 17.20 mm) and width measur-
ing 0.68-0,.75 mm (averapge 0,69 mm), Anus and vulva rather prominent;
vagina long and lined with cuticle and measuring 0.79-1.13 mm (average
0.98 mm) in length., Tail tapers sharply posterior to anug, Eapg oval with

thin shell measuring 0,08-0,09 x 0,05«0,06 ﬁm, average heing 0.08x0,05mm,

Oesophagostomum brevicaudum Schwartz and Alicata, 1930

Syn. 0. suis Maplestone, 1930 --Trav, and Vogels. {1932).
{ Fig. 25 )

Host ¢ Sheep and goats

Location : Large intestine

Locality : Peshawar

Description : Body yellowlsh in colour, cuticle transversly stri-
ated, Buccal collar measuring 0.05 x 0,09 mm in diameter and surrounded
by a double set of leaf crown, external leaf crown consists of 14-106
elements, internal leaf crown consisting of 28-32 elements, extornal leaf
crown projects slightly from mouth opening. Buccal capsule small 0.02 x
0.04nmm In diameter., Cephalic swelling well developed. Two latezral and four
sub=lateral cephalic papillae present in head region. Cervical papillae
lying tehind middle of oesophagus at a digtance of 0,76-0,94 mm (average
0.81 mm) from anterior end, Nerve ring situated at about level of cerve
iecal proove. Oesophagus flésk»shaped, a slight swelling present anteri=-

orly, and measuring 0,89-1,12 mn (average 0,99 mm) in lensth,
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Table XXVII: Measurements of Qesophagostomum brevicaudum Schwartz

and Alicata,1930 found in goats from Peshawar {(in rmm),

1 2 3 4 5 Average

Length of male body 12,00 10,00 1%.00 14.00 13,00 12,40
Width of male body O.h42 Q.45 0.43 0.54 0.72 0.51
Diameter of head L.0.09 - - - - -

W.0.05 - - - - e
Length of oesopha- L.0.S4 0.89 1.12 1.02 1.02 0.99
gus , _
NDiameter of buccal L.0.02 - - - - -
capsule x

W.0.04 - - - - -
Distance of cervical ‘
Papillas from head, 0.77 0.79 0.80 0,76 0,94 0.81
Length of spicule  1.53 1,51 0.80 0.76 1.57  1.23

Length of Guberna-
culum 0.08

Length of female 12.00 - - - - -
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Male ¢ Body measuring 10-14 mm (average 12,40 mm) and width being
0.43-0,72 mm (average 0.51 mm)., Male bursa well developedé dorsal ray of
bursa with powerful stem, gilving off extarno-dcrsal ray subsequently bif-
urcating distally, two ventral rays parallel and adjoining lateral comp-
rise thrse diverging rays. Spicule length measuring 0,76-1.57 mu; guber~

naculum horse~-shoe shaped and measuring 0,08 mm in length,

Female : Body measuring 12 mn and width being 0.53 mm. Tail of

female short and bend dorsally,

Oesophagostomum columbianum Curtice, 1890

Syn. Q. venulosum Gedeolst, 1916 Travassos and Vogelsang (1932)

( Fig., 26 )

Host : Sheep and goats

Location : Large intestine

Locality : Peshawar

Description : Body yellowish in colour, anterior end bend into hook,
Puccal collar measuring 0,03-0,06 x 0.10-0.12 mm (average C,05 x O11 mm)
in dia@eter, buccal collar with two lateral and four sublateral head
papillae, Cephalic vesicle not inflated cervical groove, extends only as
far as lateral lines., Lateral alae present extending from cervical groove
almost entire length of worm., Cervical papillae well developed, project
through lateral.alae Just behind cervical groove at a distance of 0,28 -
0.4% mm (average 0.35 mm) from anterior end, Mouth surroundad by a .double
set of leaf crown, external leaf crown composed of 20,2/t element and.intw
ernal leaf crown composed of 40-48 element, anterior end of each element
rounded and with nointed ﬁrocess directed inwards; internal leaf crown
consists of rather long nurrow elements, Oesophagus club-shaped, measur-
ing 0,92~1,00 mn {(averagze 0,97 ma) in length, nerve ring just behind

cervical groove,
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Table XXVIII: "Measurements of Qesophagostomunm columbianum Curtice,

1890 found in sheep and goats from Peshawar (in mm)

Female:

1
Length of body 27.00
Width of bvody 0.49
Diameter of head *L,0.03

x

*"{‘t’ .O¢1 O

Length of 1.00

oesophagus

Disténce of cerviral 043
papillae from head, *

Size of agp 0.08
X
0.05

Length of tail O.43

Male:

Length of body 19,00

Width of body 0.42

Length of spicule 1.08

Diameter of spicule 0.02

# I, + Length
* W o+ Width

2
25,00
0.45

0.C3

X
0.10

0.09
0.05
0.43

17.00
0.42
0.91
0.02

3
25.00

0,45
0.05

-
.

0.1

0.99

0.07
X

0.05

0.37

18,00
0.43
0.94
0.02

4
26,00

0.45
C.06

X
0.12

0,92

0,30

0.06
X

0.05

0.40

17.00
10,36

0.91
'0.02

5
23.00

0.41

0.06
X

0.12

0.92

0.28

0,069
X

0.05

0,40

17.00
0.35
0.97
0.02

Average
25,00

0.45

0.05
b

0,11

0.97

0.35

0.08
X

0.05

0.41

18.00
0.40
0.96
0.02



i

Male : Body length messuring 17-19 mm (average 18 mm) and width
measuring 0.35-0,43 mm (average 0.40 mm), Bursa large, dorsal lobe not
clearly separated from lateral lobes, merges with it and separated from
it by deep longitudinal slit, ventral ray cleft medio-lateral and postero
lateral fused proximally, antero~lateral separated, externo~dorsal arises
from a conmon trunk, dorsal ray divided into two short lateral branches,
externo~dorsal unbranched, Spicule equal, alate, measuring 0,91 - 1,08 mm
(average 0,96 mm) in length and diameter being 0.02 mm; gubernaculum 0.12

mm long and horse=~shoe shaped,

Female : Body measuring 23«27 mm (aﬁerage 25 mm) in length and
width being 0.,41-0,49 mn (average 0.45 mm), Vulva lies on apex of bluntly
conical projection with thick muscular wall at a distance.1.20 mn from
posterior end. Vagina very short, leading into kidney~-shaped pﬁré electr-
‘ix. Eggs thin-shelled, and measuring 0,08 x 0.05 mm in average diameter,

. Tail long, gradually tapering, immediatly bent ventrally, before vulva,

Desophagostomum venulosum {(Rud., 1809)

Syn. 0. inflatum ovis Carita, 1887 Railliet (1893)

8. acutum ¥olin, 1861 sSkrj. et al. (1952)
Strongyvlus follicularis Ostertag in 01t, 1898 Sprehn(1932).

( Fig. 27 ).

Hoat : Sheep and goats

Location : Large intestine

Locality : Peshawvar.

Description : Buccal collar like an extended cone, separated from
cephalic vesicle by a well narked groove, and measuring 0.42 x 0,179 mm
in average diameter, cephalic inflation well marked, diminishing in wigth
refore cervical groove, cervical groove may extends only as far as lat-

eral line., A narrow lataral alae extends nearly whole length of body.
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Cervical panillasz lies bkehind ocesophagus at a distance 1.23-1,27 mm

from anterior end. Mouth opening surrounded by a double set of leaf

crowns extefnal leaf crown consist of 18 elements, anterior end of which
obtusély rounded; internal leaf crown consists of 36 element, situated in
pairs at base of each element of external crown. Buccal capsule wider than
long, Oesophagus club=shaped and measuring Q.965~1.045 ma in 1ength; Nerve

ring lies at level. of cervical groove,

Male : Lenpth of male body measuring 14=16 mm (average 15,00 mm)
and width being 0.454 = 613 mm (average 0,524 mm), Bursa well developed,
rays of caudal bursa extend almost to bursél margins, both ventral rays
thin and long, éeparatad.from one another by a narrow slit, three late-
ral rays arise from common trunk; medio-and postero-lateral rays adjoi-
ning, diverge distally, antero-lateral ray separated frbm medio~lateral;
externo-dorsal ray commences with dorsal ray, does not extend to pursal
margin and slightly bent in its median, third dorsal ray bifurcates soon
behind site of separation from externo-dorsal ray, both branches of dor-
sal ray give off two sméll branches of different thickness, Spicule long,
measuring 1.442-1,590 mm (average 1.514 mm) in length, spleule consists
of a tublar core and a sheath coiled arcund core, near end of spicule a
layver coils arcund tip, looks like a awelling, but not extend to tip of

spicule. Gubernaculunm horse-shoe shaped, 0,10 mm long.

Female : Body leﬁgth 19«22 mm (average 20,2 mm) and width being
0.52-0.64 mm (average 0,569 mm), Tail tapers gradually from anus to tip,
and méasuring'0.17-0.19,mm. Vulva rather prominent and situated at a
distance of 0,454~0,556 mm from tail end,., Vagina runs forward in body.
rEgg‘ﬁeasurés 0,68=-0,090 mn x 0.0%4 = 0,045mm (average 0,085 x 0,040 mn)

in diameter.
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Table XXIX: HMeagsurements of Oesophapostomum venulosum (Rud., 1809)

found in sheep and pgoats from Peshawar (in mm),

Temale:

Length of body

Width of body

Diameter of head L,
Ve

Digtance of Papillae
from anterior end.

Length of
Oesophagus

Lensth of tail

Size of egg
Distance of vulva
from . tail L.
Male:

Length of body
Width of body

Length of spicule

1.022

0.170

0.090
e
0,034

0.511

15,00

0,511

1,476

22,00
0.522
0.045
x
0.181

1.27

0.965

0.170

0.090
x
0.045

0.522

16,00

0454

1 442

21.00
0.647
0.034
X
01193

1.011

0.19%
0,090

X
0.034

0454

14,00
0.465

1,590

19.00
0,579
0,056
X
0.170

14045

0.193
0.050

b d
0.045

0.556

15.00
0.579

1.533

15.00
0.613

1533

Average
20,20
0,569

0,042

x
0.179

Te2H
1,008

0.183
0.085

x
0.040

0.515

15.00
0.524

14514
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REMARKS 3

According to Popova (19%8) the genus Qesophagzostomum waéiestabl-

ished by Molin in 1861, It was divided by Railliet and Henry {1913) and
Ihle (1922) into four subgenera:

Hysteracrum Railliet and Tlenry, 1913;

Proteracrum Railliet and illenry, 1913;

Desophagostomum (Molin, 1861) Rallliet and Henry, 1913;

Conoweberia Ihle, 1922,

Travassos and Vogelsang (1932) established two additional sub-
genera, Ihleia Travassos and Vogelsang, 1932 and Bosicola (Sandground,
1929) Travassos and Vogeisang, 1932, In 1940 Le Roux introduced two adde-
itional subgenera; Hudosonia Le Roux, 1940 and Pucuia Le Roux 1940,

Popova in 1958 describved key to the species of Qesophagostomum.

‘Goodey (1924) Thornton (1924), Baylis and Doubney (1926) and
Yamaguti (1961) do not apgree with division of the genus into four sub=-

genera Qesophagostomum, Proteracrum, and Hysteracrum of Railliet and

Henry, 1913 and Conoweberia of Thle, (1922) as it is unnecessary, and so

are the additional subgenera Hudsonla Le Roux 1940, and Pucuia Leroux,

1940,

According to Yamaguti (1961) genus Oesophagostomum have 50 species

from various mammalian hosts from various countries, out of which four
species has been reported from shsep and goats namely G, asperum Curtice,
1890, Q. indicum Maplestone 1931 and Q. venulosum (Rud., 1809} Baylis,
1936. |

Four species has been found in our collection from sheep and pgoats,

0. asperum Railliet et Henry, 1913, Q. brevicaudum, Schwartz and Alicata

1930, 0. columbianum Curtice, 1890 and 0. yenulusum (Rud., 1809) Baylis,
1936, .
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Oesophacostomum asperum Railliet and Henry, (1913), was originally

described from goat from Panama Canal zone, Goodey {1924) redescribed it
in greater detail from material collected from China and Federatepd Malaya
State., Sarwar (1955) collected the species from goat from Murm\e(Pakistan}.H
Thapaf (1956) also collected this species from goat from India. Bhalerao

(1935) has recorded it from the limalayan ibex (Capra sibrica) from United

Provinces {(India), A comparison of description of thils species with pre-

vious workers is given in Table Ho. ¥XX.

This speciles very closely resembles O, venulosum which is also
reprasented in ocur collection and is cosmoﬁolitan in distribution in
sheep and goats, Main differences from Q. venulosum is the numbér and
shape of leaf crovm surrounding the mouth, External leaf crown in this
species consist of 12 elements, the edges of which are bluntly rounded,
while in Q. venulosum external leaf crown consists of 18 elements and
cervical papillae lies at a distance of 1,23-1,.27 mm from anterior end as
opposed to 0. asperum where it is situated at a distance of 1,13=1,30 mm

from anterior end, In female the vulva and anus stand out rather promin-

ently than in 0. venulosum,

Another species of the genus which ¥aplestone (1931) differentia~-
ted from Q. asperum is Q. indicum reported from spotted deer,-and red
deer from Zoological Gafden, Calcutta, According to him the differences
between the two species seem to lie in the number of leafl crown, he men-
tioned 10 elements in the external leaf crown of Q0. indicum, while 12-14
element in the external leaf crown of 0. asperum, The cervical papillae
were described by ‘aplestone (1931) as located opposite the junction of
oesophagus and intestine, while in Q. asperum, they are located at vari-
able distance behind the oesophapgus since the shape of the cephallc ext=-
remity which has a very important bearing on differentiation of the

species of the group, are alike in both 0. asperum and 0. indicum, and
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tzil tapers abruptly
terninated in a pointed
ooﬁpwa Process,

ply posterior to
the anus.

Table XXX: A comparison of diagnostic features of QOesovhagostomum asperum Railliet et Henry, 1913,
Characters Railliet et Henry,1913 Goodey (1924) Sarwar (1955) In the present
. . N . o ’ m.ﬂ.C.QQ‘
Host: Goats: Goats: . Goats: sheep and goats:
1, Length of male 11.5=13,0 mm 12-13 mm 14-15 mm 12-14 mm
2, Length of female 14.,0-17.5 mnm 15«17.5 mm 17=20 mm 17-18 mm
3. No. of leaf crown  External 12, S External 12,  Ext. 12-14 External 12,
. T Internal 2 Internal 24 Internal 24
L4, Diameter of bucecal 0,060-0.062 length, Mot given, size ' iouth ecollar Mouth collar
collar and buccal buccal capsule a little about twice as. .. and capsule 0.05x0.17 mm
capsule size. broader than its dspth. broad as deep. = 0,175x0,08 mm bucecal capsule
_ . about twige as
. o broad as deep.
5. Cephalic swelling Well developed uniformiy Well inflated and.. Well developed
distended, cervical groove . Not given cervical groove,
well developed on well developed
_ ventral side, on ventrzl side,
_m. Distance of cerve~ Vary thin, lying delicate in appe- 1.11-1,35 mm Delicate in appe-
© dcal papillae from 0.32 = 0,36 from arance 1,5 mm from anterior arance 1,13-1.30
head -and thickness. anterior end, from antarior end, , mm from anterior
end. end,
7. Bursa shape, Not given Not wvoluminous ot given Not voluminous
8. Spicule length 1.35=1.62 mm 1.5-1.7 nn 1.47-1.93 mm
S, Gubkernaculum Not siven 0.1 mm shovel- Hot given Shovel-shaped
shape and lenzth, v e shapead. 0.12 mm.
10, Vulva shape Not given Vulva stand out Not siven Vulva stand out
rather proainent, 7 © rather proninent.
11, Size of egg 0.083-0,085x0.,055-0,60 mm Not given Mot given 0.08-0.,09%0,05 -
_ ‘ 0.05 mn
12, Vagina length. 0.65 - 0,70 mm 0,67 mn 0.18 mm 0.79-1.13 mm
13, Tail Immediately behind anus, Tail tapers shar- tot given Tail tapers shar-

ply posterior to
the anus.
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since the number of elements in the leaf crown has been found to vary ‘-
species of this group, 0. indicum is treated by Sarwar (1955) as a

Synonym of 0. asperum.

According to Yamaguti (1961) Oesophagostomum brevicaudum Schwartz

and Alicata, 1930 was first degcribed from domegtic Swine (SEE scrofa)from
U;S.A..After Schwartz and Alicata (1930) Maplesténe (1931) and Baylis{(1936)
redescrived this species from India from domestic Pig and Trav,., and Vogels
(1932) from domestic pig from U.S.A. The description of Jchwartz and
Alicata, (1930) and Baylis (1936) is simillar in all essential characters
with the specimens collecﬁed in our survey, h det2il comparison of thelir
work is pgiven in Table Wo. X¥XXI,. As the table shows there 1ls no differe=-
née, except some variation in measurements of various parts of the bedy.

This may be perhaps due to different environment or different host,

This is the new host records as this parasite was only found in
goat in our survey. Mohiuddin (1976-77) shah et al. (1980) Durrani et al.
(1981), siddiqi and Ashraf (1980) did not mention any inciéence of this
parasite from sheep and goat‘from various parts of Pakistan and thus it

also constitutes a new locality record for Pakistan,

Oesopharostomum columbianum Curtice, 1890 is a widely distributed

species which occurs in the large integtine of sheep, goats and occasiop-
ally been recorded from cattle (Baylié, 1936)., In India, it was first
reported by Gaiger (1910) from sheep and goats, Other Indian workers who
found this in sheep and goats are Moghe (1945) Thapar (1956). Le-jambre
{(1976) found this parasite in sheep and goat of New South Wales, From
Tanzaala 1t was reported by McCulloch and Kasimbala (1968),.

Goodey (1924) redescribad it in greater detail from material coll-
ected from China and Fedrated *alaya State, Baylis (1936) also redescribed

this sgpecies found in sheep and zoat of India, A comparison of theilr desce
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Table XXXI:

Comparison of diagnostic features of Oesophagostormum brevicaudum Schwartz and

Alicata, 1930,

Author Schwartz and Alicata (1930) Baylis (1936) In the present study
Host: domestic Swine (Sus scrofa) domestic pig sheep and goats:
Characters
1« Lenzth of male body 6.,2-5.8 mm 6.20 mm 8,75 mm 10-14 mm
2. Length of female body €.,4-2.5 mm Not given 12 am
35+ Diameter of buccal Nismeter of buccal Buccal collar 0,09 x
collar and buccal Hot given collar not given 0.05 mm buccal capsul
capsule buccal capsule 0.02 x 0.04 mm
0.016x0,040 mm
4, No of leaf crown External 14~-16 Internal External 14-16, External 14«16,
and shape 28«32 triangular, Internal 28=-32, Internal 28-32,
5. Cephalic swelling Both well developed Cephalic swelling Cephalic swelling and
and cervical grooves, clearely pronounced, cervical groove well
cervical groove develecped.
extend latzrally.
6. Oesophagus shape znd  Flask shaped, 0,36-0,45 mm long. Flask shaped, length
7. Distance of cervical Some what before posterior Behind niddle of Behind swmwwn.o%
papillae from third of oesophagus, oesophazus at a oesophagus 2t 3
antarior end, , distance 0.33-~-0.38 distance O, qmlo 94 mm,
mm from cephalic
end,
8., Lengtn of spicule Filiform, 1.05-1.23 mm, 1.0-1.,3 mm long 0,76=1.57 mm,
g, PFemale tail Direct w dorsally (short) directzd dorsally  directed dorsally
€,081-0,120 mn, 0.18-0,120 mm long { short )
10, Gubernaculum length. Not ziven 0.098-0.420 mm 0.08 mm,
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Table XXXIT:

A comparison of diagnostic featurss Qesophagostomun columbianum Curtice, 1890,

Author Goodey (1924) Baylis, (1935) Qur observation (1987)
Host sheep and goats sheep, goat, cattle sheep and goats

Character )

1., Anterior end Hook~shaped Hook-shaped Hook-ghaped

2. Lenzth of male worm 12.0-14.0 mm 12«16 mm 17-19 mm

3, Length of female 15,0-18,0 mn 14-18 mm 23«26 nm

‘ worm. ,

4. Lateral alae Lateral alae extend from Lat=ral alae extend from Latsral alae extend
groove throughout length groove through-out from groove through~out
of body. length of body, length of bedy.

5. No of leaf crown Exterral 20-~24, External 20-24, Extarnal 20-24,
Internal 40-48, Intermal 40~-48, Int2rnal 40-48,

6, Diameter of buccal e . . ~r

collars. Not given Not given 0.03~0,06x0.10-C.12

7. Cepalic swelling Cephalic vesicle not N¢o cephalic inflation Cephalic vesicle not

and cephalic groove distendad, present distendad.

8. Bursa Large Large Large

9, Distance of cervical ¥ell developed cervical Cervical ﬁm@wwwmm, Cerviczl papilliae

papillae from papillae situated Jjust project through lateral project through lateral
dnterior end. posterior to groove, alae Jjust hehind alac at digftance 0,28 -
cervical groove, 0.43 mm from antsrior end.

10. QOesophagus shape Oesonhagus club-shaped, Oesophagus lenzth Club-shaped, length

and length., 1 mm long, 0.92-1.00 mm,

11. Length of spicule Spicule short, Spicule length Spicule short, length
0.75 - 0.85 nn, 0.75 = C.85 nmm, 0.,91-1,08 mm.

12, Gubernaculun Shevel-shaped, Ot mm  O,1 mm shoval-shavead,
long. length 0,12 mm

13. Vulva shape Vulva on apex of bluntly Vulva slightly Vulva on apex of a
conical projection with prominent. vrcjection,
thick muscular wall,

14, Vagina length Vagina short, less than Vagina less than e

0.1 zm, 0.1 mm

15, Size of egg Mot given 0.065-0,075x0,04-0,05mm, 0.06-0.09x0,05

16, Tail shape Tail long, gradually Female tail tapering Tail longz gradually

tapering tapering
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~rintion with species found in our collection is given in table No.XXXII.

Oesovhagostomun venulosum (Rud., 1809) is commonly found in sheep

and peoat of India, Pakistan and cother countries of the world., Bhalerao
(1935) Moghe (1945) Thapar (1956) Bhatia and Pande (1961) reported this
parasife from sheep and gbat from different parts of Indla, Boulénger
(1914), Crofton (1953) and Le Rich et al.(1973) reported this parasite
from sheep and goat from England, South West England and Cyprﬁslrespéctiv-

ely.

In Pakistan, it was first repdrted by Sarwar (1955) from sheep from
Peshawar and Sialkot. Later on Mohiuddin et al. {1984) reported it from
Sind. Durrani et al. (1981) did not find this parasite in Azad Kashmir,

Siddigi and Ashraf (1980) recovered this parasite from goats from Peshawar,

Goodey (1924) redescribed this species in greater detail from
scottish deer, and according to Skrjabin et al. (1952) Rukhlyadev (1948)
described 0. venulosum from roe deer, Red deer and mouflon, Baylis (1936)
described this from sheep and poat of India, A comparison of their descr-
iption is given in table No., XXXIII with the specimen recovered in our

collection from sheep and goat.

Though 0., venulosum and Q. columbianum occur in the same site and

have similar life cycle, yet pathologicél condition produced by them are

quite different. In case of Q. columbianum nodules were found on the howl

wall, on the other hand with 0. venulosum even though if a large number
of wormgs were found, few or no lesions weére observeil during examining the
viscra., The nodule formation can interfere with the health of animal as

observed by Goldberg (1952).

The effect of 0. venulosum infection of sheep and goats were studw
ied by Goldberg (1952). After an experimental work he concluded that Q.

venulosum is not so pathogenic as 0. columbianum, In case of 0, venulosum
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Authof Goodey (1924) Baylis (1938) In the present study
Host: Sheep, goat: Sheep, goats, deer Camel, sheep, goatis:

Character

1. Length of Male body 12.0-14.0 mm 11=16 mm 14-15 mm

2. Length of female body 16.0-20.0 mm 13=24 mm 19-22 mm

3 Diameter of bucecal Not given Not given 0.034=0,056x0,170~-0,193,
collar, .~ 7~ . 7, ‘

4, No., of leaf crown and External 18, External 18, External 18,
shape. Internal 36 anterior Internal 35, Internal 36,

margin obtusely rounded.
De Cepalic swelling Well defined, slightly Well developed, diminishes Well marked, diminishing
and cervical grooves. narrowing at cervical in width before cervical in width immediately
groove which terminate groove which extend only before cervical groove,
in lateral line. as for as lateral line, which extend as for as
: lateral line.

6., Oesophagus shape and Club-shaped, length Length 0.8 mm Club=-shapead,

7. Distance of cervical 3Behind ommomwmmnm at “mmeﬁa @mw#md»ow end of Behind ommOﬁwmmsw at a
papillae from distance 1.26 ossophagus at about 1,25 distance 1.23-1.27 mm
anterior end, mm distance. from anterior end.

8. Length of spicule 1.,1-1.2 o long 1.7=1.5 mm long 1.442-1,590 mm

S. Guberaculum Gubernaculumn 0,12 0,09 mm 0.10 mm

10, Female tail Gradually tapering Straight and sharply point, Gradually tapering,

11, Vulva distance from Not given Situated at 0.375=0.5 mm  Situated at a distance
posterior end. from posterior end, 0.45-0,55 from posterior

. : end.
12, Diameter of egg. Not given 0.085-0,1 x 0.045~0,055 0.068~0.090 x 0,034 =

mm.

0,45 mm.
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nodule formation is rare by feeding 180,000 larvae to a sheep, while in

case of 0. columbianum several thousands nodules have been produced by

the same number of larvae fed to a sheep. Goldberg (loc cit.) also found

that older animals were more resistant to infection.
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Qesophagostomum asperum

A = Anterior end

Enface view

Posterior end of female

Posterior end of male

B
C
D
E

Terminal part of spicules.
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Qesophagostomum brevicaudum

25.

Fig.

A - Anterior end

B - Posterior end of female

¢ - Posterior end of male

D - Terminal part of spicules.




Fig.

26.
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Cesophagogstomum columbianum

A Anterior end

‘Tnface view

Posterior end of male

o O o
H

-~ Posterior end of female

Terminal part of spicule

iz
|



Fig.
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1 b

Qesophagostomum venulosum

A = Anterior end

Enface view

Posterior end of female

i

Posterior end of male

B U Q o
'

Terminal end of spicule
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Genus ¢ Chabertia Railliet et Henry, 1905
Chabertia ovina (Febricius, 1794)

Syn : Strongylus hypostomus Rud,, 1819

8. cernuus Crepl,, C.P.Sprehn, 1932,
( Fig. 28 )

Host : Sheep and goats

Location : Large intestine

Locality : Peshawar,

Description : Mouth directed anterio-ventrally, Buccal éapsule
large, subglobular anteriorly and some what narrowed posterioriy, having
a diameter 0.3%97-0,420 x 0.397-0,420 mn (average 0.408 x 0.412 mm).
Double set of leaf crown present, consist of numerous small pointed ele-
ments. Ventral cervical groove faint, a trace only cephalic vesicle pre-
sent ventrally. Buccal capsule without teeth., Oesophagus club;Shaped and
measuring 1.363-1,476 mm (average 1.430 mm) in lensth, Nerve ring situa-
ted at about anterior third of oesophagus, cervical papillae present and

lies at a distance 0,988 mm from anterior end.

Male : Body length measuring 12-19 mm (average 15.4 mm) and ﬁidth .
being 0.363-0.477 mm (average 0.425 mm), Bursa short, dorsal lobe sligh-
tly larger than lateral lobes, tips of antero-lateral and exterﬁo~dorsa1
rays some whot at a distance from edge of bursa, other rays reaching
edga,'ventral rays clos2 together, medio-~lateral stouter than other rays
branches of dorsal ray bidigitate, inner termination only reaching edge
of bursa, large pre=bursal papillae present, Spicules equal, slender
provided with alae, proximal end blunt and distally pointed and measur-
ing 1.510-1.817 mn (avorage 1.683 mm) in length, accessory place present

having a length 0.113 mnm,
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Female : Body length measuring 20-24 mm (averape 21,4 mm) and
width being 0.545-0,636 mn (average 0.601 mm). Tail of female measuring
0.207-0.238 mm (average 0.229 mm) in length, tail diminishing rapidly in
thickness from anus to a short point, pointed end curved dorsally. Vulva
near anus. Bggs measuring 0,068-0.090 x 0,037 = 0,056 mm (average 0,076x%
0.045 mm),

REMARKS:

Cythostomatidae was established as family by Yamaguti (1961) syno-
nymising it with family Trichonematidae Witenberg, 1925. It includes
three sub-families namely Oesophagostominae, sauricolinae and Cyathosto=-

minae. The russian authors (Skrjabin et al. 1952) include Chabertia ovina

in sub=family Chaberttiinae Popova, 1952 of family Stronglidae.

Two representative of sub=-family Oesophagostominae were found in

the present survey, namely Oesophagostomum and Chabertia, Qesonhagostomum

has besn dlscussed in previous pages, Chabertia includes two species,
namely C. ovina and C. rishati. The former is the type species and has
been reported from a wide veriety of hosts includinn sheep and goat and

is cosmipolitan in distribution. Previously it has been reported from

poats in Peshawar (Siddiqi and Ashraf, 1980), C. rishati was described

from camel from India by Akhtar (1937). Chabertia ovina has also been

reported from young cattle in Peshawer {Shah 1985, unpublished data).
Bhalerao (1935) as quoted by Baylis (1936) collected this species from

cattle 2nd sheep from Mukhtesar, United Province and Punjab,
So far we could aséertain we did not find any reference of finding

Chabertia ovina from Pakistan in sheep and goat or cattle, except from

Peshawar, therefore, it seems to be a2 new locality record for Pakistan,




Table XXXIV:

Length of male
body.

Width of male
body

Length of
Oesophagus

Length of
spicule

Length of
female body.

Width of female
body

Length of
Oesgophagus

Length of tail

Size of epg

Distance of
papillae from
head‘ Lt

Diameter of
buccal capsule,

W

L.
L.
Ve

1
12,00

0,454

1.442

1.647

20mm

0.636

1.363

0.238

0.090
x
0,045

0.397

X
0.408
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2
15.00

0.477
1.42
1.738
24 nm
0.613

1.476

O-:?.Z?

01079
X

0,037

0.988

0.397
X
Q,420

3
19.00

0.408
1.47
1.510
23 mm
0.613

1 .431

0,227

0.0€8
X

0,045

0.420
x
0,431

in sheep and poat from Peshawar (in mm).

4
15,00

0.363
1.397
1.704
19 mm
0.602

1.408

0,227

0.079
x

0.056

0.408
X
0.391

5
16,00

0.420
1,476
1.817
21 mnm

0.545

0.227
0.068

X
0.045

0.420
X
0,408

* Measurements of Chabertia ovina Fabricius, 1794 found

Average

15.4

0.425
14441
1.683

214

1.430

0.229

0.076
X

0,045

0.408
X
0,412
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Table XXV: A ooaﬁmdwmom of diagnostic mDm&cﬁwm of Chabertia ovina (Fabricilus, 1794)
Author Ransom, {1911) Baylis, hémumv In the present mwca<
attl hn
Host: Mmmmwmm¢mmmwmm mom&m. Ox, sheep, goat. sheep and goats,
Characters
1. Length of male 13,0-18.,0 mm 13-16 mm 12-=19 mm
2. Length of female 14,0-26,0 mm 12-25 mm 20=24 mm
3%, Diameter of buccal 0.345=0,450 x 0,421 = Length of buccal 0.397-0.420 x 0.397 -
capsule, 0.606 mm Capsule 0,54 mm 0.420 mm
4, Oesophagus shape, Clavate, length 1.39 - Club-shaped 1.2 = Club=shaped, 1.363 =
length,. 1,65 mm 1.4 mm 1.47 mm
5, Distance of cervical .
papillae from anterior mﬁaﬁow found Not given 0.988 mm
6, Spicule length and 1.3-1.8 mm, provided with 1,3-1.7 am, provided 1.510-1.817 mm, provided
shape, thin membrane decreasing apﬁs alae,” with alae, proximal end
in thickness distaliy and blunt and distally
curving at tip. pointed.
7. Gubernaculum length. 0.080 - 0.18C mm 0.08 = 0.1 mm 0.115 mm
8, Femals tail length Body of female behind 0.2 = Cu23 mm, in 0.227 - 0.238 mn in lengtl
and shave, vulva bends some what length diminish rapi- diminishing rapidly from
ventrally and behind 1y in thickness from anus to its middle and
anus dorsally. anus to about its then gradually tapers to
middle and then tapvers short point,
more gradually to a
sharp point,
9, Pre-bursal papillae Large Large Large
40. Diameter of egg. 0.09=0,11 x 0,05 mm 0.09-0.01 x 0,05 mm 0.068-0,090 x

0,037-0,056 mm.
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Chabertia ovina

28.

Fige

A -~ Anterior end

B - Posterior end of male

C - Posterior end of female
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Family : Trichostrongylidae Leiper, 1912
Sub family : Haemoncinae Yamaguti, 1961
(Haemonchinae Skrjabin et Schulz, 1952)

Heamoncus (Cobbold, 1898)

Heamoncus contortus (Rud., 1803)

( Fig, 29 )

Host : Sheep and .goats

Location : Abomasum

Locality : Peshawar,

Description : Head without cuticular dilatation. Head papillae
inconspicous. Cervical papillae prominent. Buccal cavity small with a
slender tooth originating from dorsal side of its base., Head measuring

0.01 - 0,02 x 0.010 - 0,011 mm (average 0,02 x 0,10 mm) in length,

Male : Worm measuring 12«16 mm (average 13,60 mm) and width being
0.23—6.27 mm (average 0.25 mm), Bursa well developed, lateral lobes large
and symmetrical, dorsal lobe asymmetrical, small placed usually on left
side of meilan line; ventro-ventral and latero-ventral rays fused proxi-
mally and separated distally; antero~lateral separate from other laterals;
externo-dorsal arising separately from dorsal, long, slender; dorsal
bifurcate, each limb usually bidigitate. Spicules relatively short, darke
brown measuring 0,.45-0.48 mm (average C.46 mm) in length and width being
0.02-0,03 mm (average 0,03 mm) in diameter, each spicule has a small barb
on its tip outer "surface, accessory plece fusiform, with thickened edges,
and 0.21=-0.25 mm (average 0.23 mm),

Female : Body measuring 17=-23 mm (average 20,40 mm) in length and
width being 0.28-0,51 mm (average 0,34 mm), Vulva covered by a backwardly
directed, tongue~shaped flap measuring 1,08~1,19 mm (average 1,146 mm) in
length or covered by kngb-shaped flap measuring 0.17-0.19 mm{avorapge 0,18

mm) in length.



Table XXXVI: Measurements of Haemoncus contortus (Rud,,
in sheep and goats from Peshawar (in mm).

1
Diameter of head L, 0,02

X .
W. 0.10
Male:
Length of body 12.00
Width of body 0.27

Lenpgth of Oesophagus 1.48

Distanbe of cervical
papillae from anterior

endu 00[431

Length of spicule 0.47
Diameter of spicule, 0.03

Barb distance from tip

of right spicule, 0.03
Barb distance from tip

of left spicule, 0.02
Length of

Gubernaculu, 0,22
Fenale:

Length of body 20.00
viidth of body. 0,28

Length of vulvar flap
(xnob form) 0.17

Length of vulvar. flap
(tongue shaped) -

Size of egg 0.03
x
0,02

Length of tail 0.5%
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2
0.02

p.d
G.11

14,00
0.27
1.50

0.397

0.45
0.03

0.03
0.02

0.22

19.00

0.28

0.19

0,04
0.04
0.57

3
0,01

X
c.10

11 .OO
0.23
1.18

0,420

.45
0.03

0,03
0,02

0.25

23.00
0.33

1.19
0.0k
X
0.02
0.33

A
0,02

X
0.10

15.00
0.25

0.45""‘

0.48
0,03

0.04
0.02

0.23

1 7000'

0.30

1 .17
0-05

X
0,03

0.51

1803) found

0.02
X
0,10

16.00
0.23
1.25

0.432

0.47
0.02

0.02

0,21 .

2%,00

0.51

1.08
0.06
x
0.04
0.61

Average
0,02

X
0.10
13.60

0.25

Te33

0.426

0.46

0,03
0,04
0.02

0.23

24,40
0.34

0.18

1.146

- 0.04

X
0,03
0.51



167

REMARKS:

Genus Haemoncug Cobbold, 1898 was placed in family Trichostrongy-
lidae and sub-family Haemoncinae (Haemonchinae nom, Heemonchinae Skrjabin
et Schulz, 1952) by Yamaguti (1961). H. contortus is the type species
while other species recognised by Yamaguti (loc cit.) are H. bedfordi,

H. bispinosus, H. lawrencei, H. longistipes, H. lunatus, H. mitchelli,

H. ckapiae, [{. santomei, ﬂ. similis, H. tataricus, and H. vegliai.

Skrjabin et al. (1952) also mentioned the same species except that appar=

antly they also consider H. cervinus as valld species,

Out of these species H. contortus has been reported from é wide
range of mammalian host and is distributed throughout world. H. bedfordi
Le Roux, 1529 and H, gimilis Travessos, 1914 has been reported from sheep

(Ovis aries)the later one from India as well,

Though there are many species synonymised with H. contortus'but
there‘is no apparent controversy regarding the constitution of the genus.
However, intraspecific variation within the species H. contorfus have
been subject of interest amongst many workers. Kamensky and Lebedev(1929)
as quoted by Skrjabin et al.(1952) noticed great variation in the vulvar
region of the females of I, contortus, Besed on this observatioﬁ they

created four species of the genusiH, fuhrmanni, H. atectus, H. pseudocon-

tortus and H. contortus; Almeida (1935) while critically evaluating the
material realised the significance of the variation merely as intra-
specific and concluded that the elevation of suhintraspecific variations
to the status of distinct spescies is unwarranted. He further émphasised
the role of males in the specific determination particularly the length
of the spicules and situation of hooks at various levels. The genital

cone, gubernaculum, dorsal ray may alsoc be useful characters in taxonomic
discrimination,
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Das and Whitlock (1960) as quoted ﬁy Soulsby (1965) have studied
the comparative morphology of Haemoncus spp. from various geographical
regions. According to them consistent morphological differences weré
found and they considered that substantial evidence was available for
sub speciation, Studies of vulvar flap led these authors to believe it
as an evolving character in Haemoncus and they proposed two new sub -
species and a variety as follows. H. C. contortus in which the wvulvar
flap is linguiform in over 80% females, knobed in under 10% and shooth

in under 10%, H. contortus cayugensis in which over 60% of the female

have smooth vulvar flap, over 30% have linguiform and under 15} have
knobed flap and H. contortus var, utkalensis 20-25% of the vulvar flap
linguiform 40~60% are knbbed and under 20% are smooth, The type location
of these two species and variety are respectively Queensland (Australia),
Newyork state (U.S.A.) and Orissa (India), According to Das and Yhitlock
(loc cit.) the evolution of the H. contortus is reflection of adaptation

of the parasite to a hest microclimate interaction,

The only work which has been done to determine biological differe-
nces between the various morphological types of females of H. contortus
is that of Daskalov (1972), In their previous work {Daskalov, 1963) has
already established that the number of knobbed form of subsepecies H.

contortus cayugensis 1s greater in goats than in sheep. Daskalov (1972)

experimentally studied that question whether any differences in lonpe-
vity and intensity of egg production in the different morphologic types
of female H. contortus or‘whether in lamb and kid infections of bhoth
hosts offer equally favourable condition for development and survival of
larvae and lastly, if there were any differences in tha survival of the
larvae of all three types of femnale when stored in water, From these exp-
eriments he concluded that environmental conditions or host do not appar-

ently exert any influence on the existance of morpho~types or nlace any
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preferential survival value. He further concluded that these morpholo=-
gical characters are not ordinary modification but have a firmly fixed

heritable basis,

According to Soulsby (1968) 1t was customary to refer to the
Haemoncus species of cattle as H, contortus, but studies in Australia by
Roherts et al. (1954) led them to conculude that the cattle éﬁd sﬁeep
forms were distinct and represented two species, H. contortus in sheep
and H., placei in cattle. Studies by Bremner (1955) on the chromosomes
indicated differences in k chromnosomes iﬁ two species. The major differ-
ences are based on mean spicule length, the distance between the barbs
and the tip of the spicule and difference in size and activity of infec-

tive larvae,

sahai and Deo (1964) studied material from sheep and goat from

Bareilly (India) which was identified as Haemoncus contortus and H. bis-
pinosus. They considered that Ii. placei may be synonymised with H, bisp

inosug and the later may be considered as valid species.

Bhalerao (1932) in a study of nematode parasites of goats and sheep

at tuktesar {India) found great variation in Haemoncus contortus recove-

ered during their study. They listed seven type of variation in the pre~
sence or absence of vulvular flap and the variation it undergoes when it

is present, These were:

a, No wvulvar flap.,
b, A small protuberance over~hanging the wvulva,
C. Well developed linguiform flap,

d. Bilobed flap resewbling bird's head.

e, Well developed linguiform flap with cuticular Swelling or
hass.
f. Vulvar flap absent, instead a cuticular boss is developed

anterior to wulva and
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e a boss may be present laterally on each side of vulva,

Bhalerao (loc cit.) considered that all these structures help in
the process of copulation, Bhalerao, though described maximum variation
but did not specify which were more common or characteristic of cattle or

goats or were distributed at random in both hosts,

Concluding from the foregoing account one may consider that intra-
specific variation mainly related fto vulvar flap in female has bheen a

universal observation,

In the present study we also gave considerable time to the problem
of intra-gpecific variation within H. contortus. Cur material presented
the situation that vulva with flap and knobed were equally distributed
and smooth type is not found. The study in young cattle from Pesghawar
also showed the presence of H. contortus and the situation regarding the
distribution of females with vulvar flap and knobeq form was almost ﬁith
equal distribution. In cattle, in female H. contortug with smooth vulfé

were conspicous due to their abgsence (Shah, 1985),
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rig., 29, Haemoncus contortus

A

Hom g o

I

i

Anterior end

Anterior end (enlarged)

?osterior end of male

Posterior end of female,

Part of female showing knob-like wvulva,

Part of female showing linguiform vulva.'



172

Family : Protostrongylidae Leiper 1926

Sub family : Dictyocaulinae Skrjabin, 1933
Genus :  Dictyocaulus Railliet et-Henry, 1907

Dictyocaulus filaria (Rud., 1809)

Syn :  D. sibiricus Orlov in Skrj. and Schulz, 1934

( Fig. 30 )

Host ¢ Sheep and poats

Location ¢+ Lungs

Locality : Peshawar, -

Description : Body filiform mouth surrounded by four lip-like
structures, two larger laterai and two other dorsal and ventral, Head
bluntly rounded, measuriﬁg 0.008-0,013 x 0,094«0,121 mm (avefage 0.09 x
0.139 mm) in diameter. Buccal capsule distinet but small, Oesophégus
club=-ghaped, measuring 0,363~0,403 mm (average 0,387 mm) in length,

Male : Measuring 55~83 in length (average 68,8 mm). Bursa of male
_ very short, antero-lateral ray oripginate separately from dorsal rays,
medic—léteral and postero-~lateral ray fused at least for greater part of
their length; externo-dorsal rays originate separatly from dorsal rays,
which consist df two separate portions with bidigitate or tridigitate
termination, Spicules.short, stout, boot-shaped, dark brown having reti-
culated surface, simple and measuring 0,511-0.647 mm (average 0.583 mm),

an accessory plece present,

Female : Measuring 94-108 mm (average 98 mm) in length width being
0.340-0,465 mm (avefage 0,415 mm). Tail pointed, measuring 0.624=0,727 mn
(average 0.688 mn), Vulva near middle of body and rathar prominent. Uter-
ine branches opvosed, Egg without chitinoid shell, and when laid contain
embryo, and having a diameter 0,102-0,136 x 0,056-0,090 mm {average 0,117
x 0,069 mm),
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Table XXXVII: Measurements of Dicyocaulus filaria (Rud., 1809) found

in sheep and goats from Peshawar (in mm).

Length of female
wormn

Width of female
worm

Diameter of head L.
W

Length of
Oesophagus.

Length of taill

Diameter of eggs

Length of male worm
Width of male worm
Length of spilcule
Width of spicule

1
94,00

0.420

0,013
x -
0,112
0.403
0.624

0,136
X
0,068
83%,00
0,340
0,568
0,079

2
196,00

0.454

0.010
X
Q.121

0.390
0.727

0.413
X
0,079
55,00
0.420
0.624
0.090

3

108,00

10465

0.008
x
0.112

0.403
0.761

0.124
X
0.090
68,00
0,390

0,647

0.102

A
97.00

0.397
0,010
x
03094
0.363
0.602

0.102
X
0.056
63,00
0.306

0.511

0.079

5
95.00

0.340

0,008
x
0.094

0.376
0.127

0.413
x
0,056
75.00
0,295
0,568
0.113

Average

- 98,00

0.415

0,009
x
0.139

0.387
0.688

Q.117
x
0.069
68.80
0.350
0,583
0.092
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REMARKS ¢

Yamapguti (1961) has listed 10 species of Dictyocaulus, namely

D. arnfieldi (Cobbold 1984), D. bisonis Koffman 1942, D, cameli Boev,
1951, D. filaria (Rud., 1809) D, hadwenii Chopin, 1925 D.eckerti Skarjabin,
1931, D. khawi Hasii 1935, D. noerneri Railliet et-Hanry 1907, D. unegu-
alis Bhalerao, 1932 and D, viviparus (Baloch, 1782).

For_?. arnfieldi Sarwar (1957) has suggested a new genus Arnfieldia,
Whether the erection of the new genus for the differences noted in this
species is warranted or not, could not be ascertianed as we could not
find any mention of the new genus in subsequent literature, D. arnfieldi
D. unegualis has been reported fromlIndia from horses and Tibatén sheep
respectively. D. vivparus is cosmopolitan in distribution and is réported
from goat, while D, cameli is found in camel in Asia which maylﬁefy well
include the Indo~Pakistan Subcontinent. Baylis (1936) mentionéd four spee

cles of Dictyocaulus occuring in different host in India namely, D. arnf-

ieldi, D, filaria, D, viviparus and D. unequalis, D, filaria is found in

sheep and goat., D. unegualis found in Tibetan sheep is a closely related
species to D, filaria and can be distinguished from later due to smaller

slze of spicule and position of vulva in female,

Yorke and Maplestone (1926) mentioned five species of the genus

namely, D, filaria, D. aenfieldi, D+ hadwenii, D. viviparus and D. noai-

neri., The first one is reported from sheep and goats.,

A comparison of the description of speciss in the present collec-
tion with other authors showed that in essential features it resembles

the account given by different authors.
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rig, 30, Dictyocaulus filaria

A - Anterior end
B - Part of female showing vulva and eggs
¢ = Posterior end of male

D,' Posterior end of female
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Sub family : Protostrongylinae Kamensky, 1905 (Partim)

Genus : Pneumocaulus Schulz et Andreasva, 1948

Pneumoculus kadenazii Schulz et Andreeva, 1948,

( Fig. 31 )

Host : Sheep and goats

Location : Large intéstine

Locality : Peshawar,

Description : Head measuring 0,005~0,010 x 0.53-0.64 mm (average
0,007 x 0,058 mm )} in diaméfer. No definite lips and buccal caésule pre-~
sent, ocesophasgus small, measuring 0.363-0.431 mm (averase 0,406 mm) in
length, Nerve ring Just behind middle of oesophagus, cervical papillae

anterior to nerve ring.

Male : Male body measuring 26-25 mm (average 23.6 mmn )} and width
being 0,124=0,147 mm (average 0.135 mm). A pair of large masses of gland-
like struﬁtures present in front of bursa. Bursa small, bilobed; ventral
"split at distal half; externo-dorsal short, divided into two bifid bran-
ches. Spicules tubular, allate equalymeasuring 0,408 mm 0,681 mm (average
0.519 mm). Gubernaculum complex consisting of two separate platss; corpus
rod-like, long and spilt distally into two branches, crura paired, elong-

ated with dorsal border serrated,

Female : Body measuring 38—#2 mm {avsrage 37 mm) and width being
0.147-0,159 mm (average 0.149 mnm). Tail elongated, conical, and measuring
0,090 mm - 0,136 mm {average 0,108 mm), Vulva lies near anus at a distance
0,249-0,306 mm (average 0.278 mm), provaginal flap present over vulvar
region., Fgg containing sepwmented ova, measuring 0,090-0,102 x 0.045~0,068

mm (average 0,094 x 0,051 mm) in diameter.
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Table XXXVIII: Measurements of Pneumocaulus kadenazii Schulz et -

Andreeva,‘19h8 found in sheep and goaty from Peshawar

(in mm).

Diameter of head

Length of female worm 38,00

Wiidth of female worm 0.136 -

Length of
oesophagus

Distance of vulva
from tail,

Diameter of egg

Lenth of talil

Length of male body
Width of male hody

Length of gpicule

!

0£008

0.064

0.363
0,295

0.090
x
0.068
0.090
25,00
0.136

0.579

2
0.008

0.059
[‘1 IOO
0.159

0.374

0.249

0.090
X
0.056
0.102
20.00
0.147

0.681

3
0.008

x
0.059
34,00
0.147

0.408

0,249

0,102
X
0.045
0.136
25.00

0.147

0.420

4
0.005

x
0.053
30.00
0.159

O.l{‘5t"

0,306

0.102
b
0.045
0.113
23.00

0.124

0.408

5

0.010

x
0.059
42,00
0,147

0.431

0.295

0.090
x
0.045
0.136
25.00
0,124

0.511

Average
0,007

X
0.058
37.00
0.149

0.406

0.278

0.094
X
0.051
0.108
23.60

0.135

* 0.519
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REMARKS

According to Skrjabin et al, (1952) family Protostrongylidae was
egtablighed by Leiper (1926} and includes parasites of respiratory or
circulatory system of mammals, It is comparatively large family including
six sub-families, namely Dictyocaulinae, Crencosomatinae, Troglostrongyl-

inae, Protostronglinae, Métastronglinae and Angiostrongylinae,

The representative of Dictyobaulinae Dictyocaulus filaria is present

in our collection and has Dbeen reported in the previous pages, Members of
Anglostrongylinae are parasites of rodents and carnivores. Crenosomatinae
is represented mostly inucarnivors and Tfoglostrongylinae wasg created as
sub fanily by Yamaguti (1961) and includes parasites of ruminénts begide

carnivores, Metastrongylinae includes two genera Metastronpylus and Choe-

rostrongylus, the former is represented in sh=ep and goat by M. elongatus

with distribution being cosmopolitan, while the later is found in pigs.

Sﬁb family Protostrongylinae includes 14 genera and is well repres-
ented in ruminants including sheep and goats According to the key provi-
ded by Yamaguti (1961) genera having bursa supported at base by palred

cuticular area include Protogrongylus, Cystocaulus, Pneumocaulus, Neost-

rongylug, Pneumocaulus can be distinguished from other genera included

in the group.due to the presence of large paired masses of glands present

in front of bhursa,

Pneumocaulus is a nmonotypic genus including P. kadenazii Schulz

et- Andreeva, 1948 discovered from Moschus moschiferus from Russia,

P. kadenazli from goat was previously reported by Sididigi and Ashraf
(1980) from Peshawar, Its occurrence in sheep consiitute a new . host

record, Varestrongylus hasg been reported from sheep and goat from Indo=-

Pakistan Sub-continent. V. capricola Sarwar (1944) has been reported from

sheep and goat from Pakistan. However, Varestronpylus diff:rs in many
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respects from Pneumocaulus, the principle diff-rence being presence of

larpge paired masses of gland in front of bursa in the later.

Pneumostronrylus ovis Sarwar, 1953 has been described Irom sheep
and goat in Pakistan. This can be easily destinguished from the specimen
present in our collection by bursal characters of male and absence of

spine in female,
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Fige. 31, Pneumocaulus kadenazii

A = Anterior end
B - Posterior end of female,

¢ - Pogterior end of male.
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Family : Oxyuridae Cobbold, 1864
Sub family ¢ Syphaciinae Railliet, 1916

Genus @ skrjabinema Wereschtchagin, 1926

Skrjabinema ovis (Skrjabin, 1915)

Wereschtchagin, 1926,

( Fig. 32 )

Host : Goat

Locality : Peshawar

Deseription : Only female specimen present. Cephalic cuticle
inflated; transversely striated lateral alae pfesent. Mouth : with three
1ips. Interlabia present, Mouth surrounded by three pair of papillae, one
lateral and two sub median. Head measuring 3-4 x 7-8 mm (average 3.40 x
7.40 mm) in diameter, ovesophagus cylindrical, with large spherical post-
erior bulb containing a vulvar apparatus. Cylindrical portion of oesoph-
agus measuring 0,69-0.,90 mm (average 0.87 mm) in lengtih and oesophageal
bulb measuring 0.17 = 0,19 x 0,17-0.19 mm, tail long tapering gradually
to a blunt conical and measuring 1.07 = 1.24 mm (1.16 mm). Vulva in ante-
ricr half of body. Egg oval in shape having a diameter of 0.04 -~ 0.06 x
0.01 - 0.02 mu.

REMARKS ¢

Accoriding to Yamaguti, 1961 Genus Skrjabinema was established by

Wereschtohagin in 1926, Monning (1932) divided the genus into two sub -

genera, Skrjabinema and Chylocrypta depending on whether or not the lips

protrude from mouth opening, Yamaguti (Loc cit,) included seven species
in this genus §. ovis Skrjébiﬁ, 1915 Wereschtohagin, 1926, S. africanum
Monning 1932, 3. alatum Monning 1932, S. oreammi Swales, 1934, S. parvum
Dikman 1942, S. rupicaprae Bohm, et Gebaurae, 1930, S. tarandi Skrjabin

et Mitskevich, 1930, S. caprae Schad, 1959. Out of these 3 spocies
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Table {XXIX Measurements of Skrjabinema ovis ( gkrjabin, 1915)

Wereschtchagin, 1926 found in goat from Peshawar {in mm),

1. 2 _ 3 4 5 '.Average
Diameter of head L. 3,00 4,00 3,00 4,00 3,00 3,40

X x X X X x

W, 7.00 7 .00 8.00 7.Q0 8,00 7.40

Length of 0.90 0,69 0.82 0.86 0.62 0.87
oesophagus
Diameter of - 0.19 0.19 Q.17 0.18 0.17 0.18
oesophagaal bulb X X x. x b4 X

0.18 0.19 Q.17 0.18 0,17 0.17
Length of
female body. 6.00 7.00 9,00 7 .00 7.C0 7 .00
Width of ! {
female body. 0.45 0.39 043 0.43 . C.u4h 0,42
Length of tail. 1.18 1,07 1.20 1.13 1.24 1.16
Size of egg L. 0.04 0,06 0.05 0.04 0.04 0.04

x x X X x x
C.01 C.02 0.02 0.02 0,02 0.01
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S. ovis, S. alatum and S. caprae were found from sheep and goat of Burope,

Africa, and India,

Beside Skrjabinema; Acanthoxynema lucknowense Khera, 1956 has also

been found in goats of Peshawar (8iddigi and Ashraf, 1530), It was first
described from the intesstine of gout by Khera (1956). Only females were
known, Yamaguti (1961) placed it as an appendix to family Oxyuridae,
Siddigqi and Shirin Nawaz (1981) provided the description of male for the
first time. After discussion of the placement of this parasite, They came
to this conclusion that it clogely resembles with representative of.sub
family Aspicularinae andlsuggested that a ﬁew sub family may be created
to accbmmodate this specias alternatively sub family diagnosis of Aspic-

ularinae may be modified to accommodate this species,



Fig.

32.
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Skrjabinema ovis

A - Anterior end

B - Anterior end (enlarged)

¢ -~ Posterior end of female,
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- CHAPTER il

Incidence and distribution
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INCIDENCE AND DISTRIBUTION

Trematoda:

Fasciola hepatica: 203 livers attached to pastro-intrstinal tract and

508 extra livers of sheep were examined for livers flukes infection, The
over all infection in two years was 30.54% (Table XLITI) in the livers
attnched to gastro—intestinal tract and 70.19% in extra livemn examined.
(Table XLIX). The higher incidence in the case of extra livers was due to
the fact that these livers were from older animals and were rather showing

liver rot.

In case of goats 202 liversattached to gastro-intestinal tracf and
190 extra livers were examined for liver flulkes infszction. The over all
infection for two years was 26,24 (Table XIVI) in the liversattached to
gastro-intestinal tract and 20.00 in extra liversexamined. (Table LII).
The highers incidence in the case of extra livers was due to the fact that
these liverswere from older animals and were showing liver rot as already
mentioned in the case of sheep. In a study of the incidence and distribu-
tion of F. hepatica and F. gigantica in Pakistan,Kendall, (1954) found
that I'. gigantica is more dominant srecies., It was found throughout Punjab
Basgt Bengal and North West Frontier Province. According to Xendall ( Loc.
cit.) the worst effected areas include some part of the Punjab and Sind
Province, Dera Ismail Khan (N.W.F;P.) and East RBengal. He also quoted that

diseases incidence varies within wide limits, throughout country. In

pPeshawar it is 70-80%, in Dacca 60% and in Sind Province 50%.

The only early reference of occurrence of liver fluke in this
Province is that of Srivastva (1939) who racorided F. gipantica from the

lungs of pgoat from N.WL.FLP.

Wahid (1954) mentioned the status of liver fluke disease in N.W.F.R

According to him the disease was present through out the year, but the
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outbreaks have been sporadic and the disease was confined to areas, which
are situatazad on the banks of river and canals or in waterlogged and

flooded areas,

According to Kendall (1954) the distribution of F. hepatica and F,.
gigantica is related to the distribution Qf‘their snaill vectors. Lzmnea
truncatula is the vector of F. hepatica in Pakistan and was never found

below 4000 feet in Paklstan. Lymnea auricularia rufescens ls the vector

of F. gigantica and occurs throughout Pakistan, the two species of snail
incriminated as vector g, hepatica and F. gigantica differ markedly in
their geographical distribution.

The livers examined in the present survey were brought from'slaugh—
ter house, As it has already been mentioned in the materials aﬁd meth0ds
the goats and shesep slaghtered in Peshawar are brought from almost all
parts of N.W.F.P. If theudistribution of F., hepatica and F. gibanticar
follows the distribution as suggested by Kendall (loc cit.) we éhould
have found both F. hepatica and F. gigantica, but total absence of F. gig-
antica is intriguing. In the light of foregoing discussion the statement
of Kendall (1954) doas not seem to be valid for N,W.F.P, for whiéh he
emphatically advocated the presence of F. hepatica only in high lands,
The only possibility is that all of the livers examined in the present
survey might have come from high land region which cannot be confirmed,

but seem to be highly unlikely. If both the species would have been pre-
| sent, it would have bzen a more logical situation in the lipght of Kenda-

11t's observation,

Inspite of its =arly record from Indo-Pakistan sub~continent there
seems to be little work done on epidemiology, pathology and pathogenesis
of natural infectlons or in experinental hosts. The information is more

scanty for goats.
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Gaiger (1910) providzd a chacklist of the parasitesof domesticated
animals of India and mentioned common occurrence of F.hepatica in Himala-
yas at 7000 feet. The saﬁe situation was also observed by Bhalerao,(1935) "
He mentioned that F. hepatica was found mostly in warmer areas and having

- e——— -

a wider distribution‘throughout India.

The 1life history of F. gisantica was worked out in India in detail
by Thapar and Tandon (1952).They observed that E. gigantica is widely
distributed parasite of cattle, buffaloes in India, Beside cattle and

buffaloes they also found this parasite in sheep and goats.,

Varma (1954) studied Fascioliasis in Bihar (India) and found that

pasciola indica is prevalent specles in this region of India,

Bhatia (1960) studied the gross and microscopic pathology of F.
pigantica from Hill sheep and Tibetan sheep., Gross examination of livers
showed -a condition commonly known as 'piply liver!, The microscopical

changes described were typical of those described in literature,

Yousaf et al. (1970) recorded 80% animals in East Pakistan (Bengla
Desh) and 50% in VWest Paﬁistan which suffered from Fascioliasis resulting
in mortalities, unthriftiness, indigestion, diarrhoea, and loss of welight,
wool, milk and meat, and also reduced working capacity. They observed that
disease was widely prevalent particularly in water logged and low lying

areas, and hichly irrigated and river tracts.

ginha and Sahai (1973) during a survey in India (Bihar) found

11.8% of F. pgigantica infection,

siVanarayane (1975) studied acute fascioliasis in sheep in a

village west Godavari district of India, He recorded 50 death of sheep

during period of one months.
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survey in Sind by Mohiuddin (1976-77) showed no incidence of
fascioliasis in any of the 23% poats and sheep examined. Perhaps examin-

ation of livers.was not included in their schedule.

Méjid and Hussain (1980) in a survey of tramatodes of sheep slaugh-
Itered,iﬁ the abattolrsof Lahore found mixed infection of F, hegatiéa and

E., gigantica in equal number of hosts,

Durrani et g&.(1981) during a survey of helminth parasite of iizad
Kashmir found 35% F. hepatica and 73.2% F. gigantica infection in Azad

Kashmir by exanining feacal sample of 1000 sheep and goats.

Magbool and Irfan {(1983) reportad 66.6% infestation due to fasclo-
liasis in sheep around Lahore. Chaudhry and Niaz (1984) reported 66.6%

liver=fluke infestation in Bhawalpure,

Anwar and Chaudhry, (1984) studied sample of 7700 sheep and goats
of Falsalabad, They found 58.5% infestation with Fasciola hepatica.

Burriro, Phulan and Junejo (198&) studied Fascioliasis, District
wise in Province of $ind. They Tfound infestation rate as 50,88% in Hyder-
abad District; 27.96% in Tharparker, 26,50% in Sanger, 3.92% in Dadu and

no infection was reported from Thatta district,.

Malik (1984) also studied district-wise incidence of Fascioliasis
in Livestock in Sargodha Division, he found 36.07% incidence in Jhang.

32,884 in Sargodha 25,00% in Faisalabad and 10.49% in YMianwali district,

Chaudhry and Niaz (1984 examined 22,773 faegal sample from rumine

ants from Bhawalpure and found 1749 samples positive for fascibliasis,
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Sheikh et al. (1984) have collected data on climatic and biological
factors, which may play some role in the spread of fascioliasis in Sind
Province of Pakistan. They have quoted Sarwar {(1956) for finding snail

vector infected with Fasciola gigantica and F, hepatica in Thatta and

Badin districts.

To conclude the diétributicn of the liver-fluke infections seems
to be throughout Pakistan. There is no authenticated information about
Baluchistan Province but one can presume that it will also be found thro=-
ughout its rangs as in other provinces. Varying figures for incidence are
expected and no valid comparasion can be made as it will depend on a num-
ber of factors principaly on method of sampling, age of the animals exam-

ined and scason of the year when sampling i1s done.

Dicroceolium lanceatum:

Q}lianceatum does not scem to be a common parasite in N.%W,F.P. as
well as in Pakistan. In sheép.the incidence of infection was 2,00 in first
year of survey. In second year, incidence of infection was 1.94 and for

both years incidence of infection was 1.97 (Table XLIII),

In goats incidence of infection of D. lanceatum was 2.97 in Ist year

and in 2nd year no infection was observed.

in extra liver examined in Ist year the incidence of infection was
1,06% in goats and 1,94 in sheep. In the second year no infection was
found, in both hosts incidence of infection for both years was 0.53 in

poats, (Table LII) and 0,96 in sheep. (Table ¥LIX).

Though the incidence is not very high, but a few which were found
infected carried a large number of fluke in it as will be discussed in

later chapters.
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Bhatia (1960), found Dicroceolium dendriticum in three of seven

Tibetan sheep examinzd, He provided a brief description of histopathology

of natural infoction. le mentioned that D. dentriticum infection is mostly

found in hilly regions of India, It seems to be the case in Palkistan too
as it is quite likely that the sheep and goats positive for this infection

in our survey might have come from hilly region of N.W.F.P,.

Muhiuddin (1976-77) did not report this pavasite out of 233 sheep
and goats examinad from Sind Area. Siddiqi and Ashraf (1980) also reported
a very low incidence from Peshawar, as out of 19 goats only one goat was

infected.

Durrani et al. (1981) reported an incidence of 42% in 1000 sheep and
goats in Jehlum valley (Azad Kashmir), which is mountainous region. As
this survey was based on examination of faecal sample, therefore much is
to be desired in accepting corract diagnosis on the basis of examination

of faecal sample.

Majid and Hussain (1980) found only 3 sheep infected with this
parasite, out of 320 sheep examined from Lahore. Their data seems to bhe
reliable as full gastro-intestinal tract alongwith liver were examined.
Our experience has been the same that out of almost four hundred sheep

and goats examined for two years only a few carried Dicrocoelium infectior

Cotylophoron ovatum:

C. ovatum does not seem to be a common parasite of sheen and goats
in N.W.F.P. As seven sheep out of 203 and 11 goats out of 202 were found
infected with C. ovatum. The incidence of infection was 3,45 (Table XLIIT
in sheep and was 5,45 (Table XLVI) in goats. While in extra liver
examined it was found only in one sheep out of 208 liversexamined and

in this way incidence of infection was 0,47 (Table XLIX). In sheep in
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Ist year of survey lncidence of infection was 2.00 and in second year
incidence was 4.85, while in goats incidence of infection was 3,96 in

Ist year and in second year incidence of infection was 6.93.

Literature survey showed that Cotylophoron ovatum is only found in
N.W.F.P. in Pakistan. Siddiqi and Ashraf (1980) for the first time repo=-
rted this parasite from 19 goats examined with an incldence of infection

being 21.05, Other survey work in different region of Pakistan showed

that‘an other species of genus Cotylophoron C. cotylophorum is present in
, .

different Provinces of Pakistan,

Mohiuddin et al. (1982) found 34.1% sheep and 33.83% goats infected

with Cotylophoron cotylophorum in the Province of 8ind, Majid and Hussain

(1980) found C. cotylophorum that 24,87% sheep were infected with C. coty

~Jophorum from Lahore, Durrani 53‘31,(1981) found C. cotylophorum with an

incidence of infection 16.0 from Azad Kasheir,

Harshey (1934) first reported this parasite (C. ovatum) from India
during a survey of Desi variety of sheep and goatls at Allabad (India). He
found 100% infection in both sheep and goats examined. Beside C. ovatum

he also found other two species of Cotylophoron, C. orientalis and C.

elonpgatus with incidence of infection being 100 and 60 in sheep and goats

respectively.

While, Moghe (1945) during a survey of sheep, goats and cattle in
central provinces of Berar (India) found 51% of sheep infected with Coty-

lophoron cotylophorum, and 76% poats were infected with C. cotylophorunm

and Gastrothylax crumenifer.Sinha and Sahi (1973) reported 47.,5% infec-

tion of Cotylophoron cotylophorum in goats in Bibar India,

Thapar (1956) surveyid sheep, goats, buffaloes and cattle in India

for helminth parasite, Amphistome were abundantly found in all the four
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ruminants examined, Gastrothylax crumenifer and Cotylophoron cotylophorum

were very common and showed maximum degrze of infection and heavy worm

load pef animal.

The question arises why we did not find L. cotylophorum and at the

same time why C, ovatum has not been reportad from other parts of Pakis=

tan? It is likely that C. cotylophorum is a species more frequehtly'dis~

tributed in plain areas of Pakistan and C. ovatum is restricted to N.W.F.B
Alternatively, it is also possible that g;ovatum may be present in other
parts of Pakistan if the material found 1s evaluated more critically,
especially if the taxondﬁic discrimination is based on adults alongwith

egrs in the faecal sample.

Paramphistomum (E) explahatum:

The species of Paramphistomum recorded from sheep and goats as'

listed by Soulsby (1965) are Pharamphistomﬁm cervl and P, explanatum

wnich are cosmopoiitan in distribution. Beside these species P. orthoce-

olium, Cotylophoren cotylophorum, C. indicum, Calicophoron calicophorum,

C. ilimai, Ceylonocotvle'streptoceolium and (Gastrothylax crumenifer are

raported from India,

From Pakistan P, cérvi, P. (E) explanatum, Cotylophoron cotyloph-

orum and Gastrothylax crumenifer have been reported. Genus Calicophoron

seems to be apparently absent from Pakistan as no species of Calicoph~
oron has been reported from sheep and goats if one analyses the speciles
mentioned under this genus in Yamaguti's Systema Helminthum (Yamaguti,
1958}, More-over, except C. raja Nasmark, 1937 from Sudan cattle all
other species listed by him are either synonym of P. cervi or of P. exp-
lanatum. The point we are trying to emphasize is that the occurrence of

Calicophoron in sheep or goat is at least doubtful in India or Pakistan,
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Ceylonocotyle scoliocoeliﬁm has bzen reported from Capra hircus

from Japan, while C. ortnocoeliun, C. streptoceclium have bzen found in

hosts other than gheen and goatsand outside Indo-Pakistan sub-continent,

P. explanatum alonnwith P. cervi have been incriminated in out-
breaks in sheep and goats by Watiyar and Varshney (1963) in Uttar Pardesh
(India),

The situation in Pakistan is not very clear. Mohiuddin'(1976) in
thelr survey of sheep and goat reported comparatively high incidence of
Paramphistomiasis upto more than 30, The specles incriminated were how=

ever, Cotylophoron cotylophorum and Gastrothylax crumenifer,

In a previous survey of goats in Peshawar, Sidéiql and Ashraf(1980)

found Cotylophoron ovatum, Cotylophoron sp. and Paramphistomumn (E) eXnl-

anatum was found in pall bladder, The specimen Irom gall bladder were
available for comparison with the mataerial in the prasent survey and a
critical analysis showed that the specimens are in agreement regarding
morphomatric studies and other dicgnostic features. Horak({(1971) mentioned
ona of his earlier studies (Horak,1967) that effect of massive infoction

of P. microbothrium in sheep and cattle may lead to its distribution

peside intestine in to the gall hladder.

wle have not been able to trace any reference of Tinding of E; E.
exnlanatum from sheep or goats from Pakistan. The reason may be eifher
Jue to lack of critical analysis of the Paramphistoma2 matarial, which
has been found or it way b= due to restricted distribution of P. E.

explanatum in this revion of Pakistan.

Tt ses-s that incidence of infection is vary low also in N.V.F.P.
P. E. explanatum as it was Tound only in 5 shaep out of 203 sheep. In
casz of shesp in Ist year the incidence of this parasite was 3,00 (Tavle

¥LI). And in 2ni year incidence of infection was 2.91 (Table XLII).
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In goats examined the incidence in Ist year was 2,97 (Table XLIV).
In 2nd year incidence of infection was 1.93 (Table XLV). While incidence

of infection for two years was 2.48 (Table XLVI).

Tn extra liversexamined no infaction was found,.

Durrani et al, (1981) did not réport this parasite, however Majid

and Hussain (1980) mention another species i,e. Paramphistomum cervi with

a higher inciience of infection (36.25). However, tha survey was based on
the exawination of faecal material and exact specific diagnosls may be

doubtful,

According to Souléby (1965) adult parasites in tho forastomach of
sheep are non—pathogenié even though present in large numbers, The imma-
ture worms are rasnonsible for marked irritation and inflammation of
duodenal mucosa., A disease of sheep and goat in India named "gillert was
recognised by Baldrey (1906) and Walker (1906) as quoted by Soulsby{1965).
walker (loc cit.) noted that giller was confined to low lying swampy area
glong the banks‘of rivers which were often flooded during rainy months. As
most of the species of Paramphistomes are also found in cattle and seem
to suffer to a lesser degree may play an important role in the epidemiol-

OEY

Gastrothylax crumenifer:

This parasita2 has been reported as early as 1910 by Stiles and
Goldberger from India, Gaiger (1910). Maplestoné (1923) and Baylis (1929)
further confirmed its presence in India. Fischoeder (1903) Linstow (1906)
Baylis (1929) reported 1t from Ceylon and Bhalerao (1926) reproted it from
cattle and buffalo from Burma. All these early reports as mentioned by
Bhalerao (19%5) are from cattle and Buffalo, However, Yamaguti (1958) also
included sheep and goats as its hosts in Asia. As already mentioned in the

account of its texonomy, Harshey (1934) recovered G. crunenifer from both
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sheep and goat, though the material recoverad from the former host was
considered as G. glongatus. Srivastava, (1944) included G. crumenifer as
one of the common amphisﬁome in sheep, goats cattle and buffaloss in Nort-
hern India. According to him in heavy infections several thousandsworms
may be present in a single host. This has also been the experience of
Mukherjeé and Deorani (1962) who recovered 27,768 specimens of G. crumen—
ifer from a single sheep in Dareilly (india)., Sarwar (1962) mentioned
amphistomes infection as-the mogt important sing e disease in alluvial

areas but did not further elaborate on species diagnosis.

Mohiuddin (1984) reportéd G. crumenifer from diffesrent parts of
Sind. This scems to be the only authenticated report of finding this
parasite from Pakistan from sheep and poat host. Siddigqi and Ashraf(1980)
did not find it in 19 roats examined for gastro-intestinal helminths.
Thus, our finding of this parasite from sh=ep and goat is the first one
for NW.F.P. and of éourse, second one for Pakistan, It was found in 13
sheep and 14 goats (6.&%‘and 6.93%) in two years though the number of each
host infected per year differed, (Table XLIII-XLVI), One may conclude that
the distribution and incidence of G. crumenifer is sporadic, but once
found infected, may carry heavy worm burden, which will be discussed in

the following chapter,

Watzonius capri sp.nov:

Genus Watsonius was reported from the Caprine host for the first
time by Siddigi and Ashraf (1980), At that time due to paucity of litere
ature even the diapnosis of pgenus was considered to be tentative, In the
present survey morea specimen were recoverad from caprine host. Examination
of more than 200 sheep never revealed the presence of this parasite, The
taxonomic discrimination and its placement in higher taxa has already been

discussedl in the previous chanter on taxonomy. A single goat host (18)
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carried five specimen of Watsonius capri sp, nov.

No member of genus Watsonius have been reportad from Indo-Pakistan
sub-continent. Sey (1984), while describing a new species of Watsonius as
We papillatus has reviewed the literature upto date. The presence of
Jatsonius in caprine host though intriguing, but not impossible as many

amphistomes are found in a variety of hosts. Watsonius watsoni has been

reported once in a human subject and other species are found in primate

hosts,.

Extending the rangé of distribution of Watsonius to ruminants and
to this part of the world need further work to confirm both these points
and this can be dona by comparing the material alrsady described as belo=

nging to genus Yatsonius.

Cestodas

Monieza expansa and M. (B.) benedeni:

We have not been able to trace any published racord of existence of
Moniezia spp. in R.UW.F.P. though it seems to be quite common observation

of vetsrinarian of its finding in shecep and goats beside other ruminants.

M. expansa and M. benedeni was reported by siddigi and Ashraf (1980) from

goats of Peshawar, Shah (1985) also reportad the same two specles from

young catile {rom Peshawar,

In the prasent suf&ey incidence of M. expansa was rather low as
comparad to what is ronorted in literature. In sheep it was 4,43 (Table
XLIII) and for goatsit was slightly hipher (4.45) (Table XLVI). M. (B.)
benedeni was more coemon (6.90) (Table XLII) in sheep and 6.93 in goat
(Table XLV).

Monieziasis is caused by two species Moniezia expausa and M.

benedeni in Indo-Pakistan Sub-continent. Barlier account of finding of



198

1. benedeni from sheep by Southwell and for !f. expansa by Galger and
Southwell are quoted in fauna of British Indla (Vol.II, cestoda) since

then it has been ranorted from wany parts of Pakistan.

Sarwar (1962) reported 1. expansa from Sub-mowuntainous region and
Palaeractic region of Xalat, The extreme northern tract in which he incl=-

uded Peshawar district was free from Honiezia infection.

Chaudhry and Durrani (1966) examined an impressive number of pguts
at Lyallpur (Faisalabad) and found thdt out of 32,845 guts examined over
a peried of Lhree years 64 carried Moniezia infeétion. This seems to be
the highest incidence ever reported. The species involved were . expansa

M. benedeni and M. lvallpurensis which they claimed to be a new species,

In Sind Province Mohiuddin et al. (1984) found 59,13% sheep and
24,5% goats infected with Anoplocephalids. I+ is not clear from their
paper, whether i1t included other anoplocephalids beside M. expansa and M.

benedeni,

In a recant publication Hohiuddin et al, (1984) found M. expansa,

M. benedeni and M. denticulnta in sheep and goats from Sind area. The

incidence is not given in figures and their graphic ropresentation to
assess the incidence is difficult to read. However, at one place they
mentioned incidence of anoplocephalids as 11.5% in Hyderabad as compared
to 55% in the previous years (Mohiuddin et al.1977). This difference they

have related to age difference in the two surveys,

Another point of interest in their work is the finding of M, denti-
culata, beside M. expansa and M. benedeni. Beside the controversy of

validiity of Y. denticulata it 1s just possible that the rangs of 1ts

distribution may be restrict:d to Sind and Punjab. The raporting of it

from Punjab is an old one by Southwell (1930) and Bhalerao (1934) as
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quoted by Saxena and Deo (1964),

Avitellina centripunctata:

The incidence in the present survey was rather low as comparad to
what is reperted by Yousuf and Rarya (1968) or Mohiuddin (1976-1977) see
Tables XLIII and XLVI, The incidence is related to the number of animal
examined and the period of survey and is gquite variable from year to year

as has been the experience of Russian workers,

Following Yamaguti (1959) out of sixtéen species of Avitellina, nine
are reported from India and Pakistan, there by showing that thils zenus is
fairly represented in Indo-Paklstan Sub-continent. Genus Avitellina is
commonly found in herbivores, more specifically in sheep, goatsand cattle,
As is'the case in most of such studies the validity'of a particular spec—
ies in a survey on helminth parasite is always open to question, The val=
idity of species of pgenus Avitellina has already been presented Iin the
section on taxonomy. Our‘purpose is now only to high light the distribut~-
jon of Avitellina in sheep and goats of India and Paklstan and more speci-

fically in ths later region. The presence of A, centripunctata has been

doubtad as early as 1930 when Southwell (Southwell, 1930) mentioned,
whether the presence of it in sheep in India is valid or not, However, 1t

is taken far granted now that A, centripunctata (Rivolta, 1874) does exist

in India and Pakistan. A. lahorea, A. goughl and A. centrinunctata have

been renortad from Punjab as mentioned by Southwell (1930). After the
establishment of Pakistan in 1947 all the reports of finding of Avitellina

are for A, centripunctata due to the shape of the paruterine orgen which

is typleally pear or sac-shaped.

Yousuf and Barya (1968) have claimed to find four species of

Avitellina: A. lahorea, A. woodlandi, A, sudanea and A centripunctata in

sheep and goats slaughtered in Lyallpur (Faisalabad) and reportod a rather
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high incidence upto 43%, We could not have access to their material to
compare and confirm the validity of the snecies dia#nosis as such,

According to Spasskii (1951), Lopez-Neyra (1944) synonyomised A. sudanea

with A. centrivunctata and A. woodlandi, though considered a valid specles

found in sheep and goat in India has not been reported from amy part of

Patistan so Tar., Mohiuddin, (1976 and 1977) found A, centripunctata in 50%

and 33.3% goats in Sind Area, Siddigi and Ashraf (1980) found A. centripun-
ctata in goats and Shah (1985) also reported it from cattle from Peshawar,

Material from both sources conformed to A. centripunctata.

Stillesia vittata:s

The incidence of infection in sheep in ths present survey of S.
vittata was 11.82 for two years (Table XLIII). In the first year it was
18 while in the second year 1t was 5.83. The level of incidence in goats
was almost like sheep it was 10,89 for two years (Table XLVI), 15.84 in

the first year and 5.94 1in the second year.

Stilesia hepatica hés been found in the bile duct of the sheep and

goats beside other ruminants in many parts of Africa and Asla, However,
inspite of an intensive exanmination of bile duct of more than 400 sheep

and goats it was not found in the present survey. S. globipunctata has

been reported from sheep and goats from Indo-Pakistan Sub-continent,

Mohiuddin et al. (1984) has reported S. globipunctata from sheep and goats

from.sind. It seems that S. globipunctata is replaced by S. vittata in

N.W.F.P. Alternatively, 1t is just possible that the material examined by
Mohiuddin et §£.(1984) was not critically evaluated and may very well be
S. vittata as the distinction between the two species required critical
anulysis of uterine loop and the wvariation thereof may lead to wrong

identification.
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ohiuddin (1977) found higher incidence of S. globipunctata(42,7),

while in ths year proceding (Mohiuddin, 1976) the incidence was only 28.0

in sheep and 33,3 in goats They also reported Thysaniesia giardi which has

been synonymised with T. ovilla (Rivolta, 1878). This genus seems to be
absent in N.W.I.P.

Southwell (1930) reported S. vittata from sheep of Lahore, According
£o him the species is exclusively known from camel and dromedary as it has
already been discussed earlier and according to him the host was not-labe—
1led properly (See page 51 ). However, in an earlier survey (siddiqi and
Aghraf, 1980) has already reported the presence of S. vittata in goats in
N.¥.F.F. Bhelerao (1935) challenged the statement of Southwell (1930) and
mentioned that h: collected S. vittata on several occasions from the goats

and sheep at Mukhteswar (U.P., India),

Stilesia is only found in sheep and goats. Young cattle have been
recently examined for helminthic infection and did not show the presence

of genus Stilesia, though Avitellina was found (Shah,1985),

Cysticercus tenuicollis:

The incidence of Ce tenuicollis is shown in Table XLVI and XLIII.

As 1t can be seen C. tenuicollis constitutes the most common cestods infe-

ection in poats as 17.3%4 were infected while in sheep it was slightly
less (16.75%). It is in?eresting to note that higher incidence was found
in liversattached to gastrointestinal tract rather then extra liversexam-
ined in the present survey, Two explanations may be given, one that the
extra liver were from comparatively old animals, secondly, the extra liver
as excised from the rest of the viscera had little amount of nesentry

attachad to it and thercfore may have been lost alongwith niesentry.



202

Sweatman (1957) as gquotad by Soulsby (1965) has shown experimen-

tally that iumunity to C. tenuicollis can bz induced in sheep by feeding
a émall numbars of cystricerci., If same is the case in nature one can
hypothesise that after initial infection the host may be immune for sub-
sequent reinfection, Our data is indicative of such a situation as the
number of cyst present ranged to less than 10 in most of the‘cases. Subs—
equent infection to build up the number of cysticerci micht have been chec
-ked due to development of immunity. This is simply conjectural and one
needs experimental work to prove 1t conclusiyely. However, we are tempted
to make this conjecture as the epidemidopical factors are very conducive
for repeated infection, thus leading to build up of large number of cyst-
icerci in infected hosts if there would nct have bheen the possibility of

development of immunity, .

Ivenovo gt al. (1950) as quoted by Abuladze (1964) observed high

mortality upte 77% in 2-3 month old lambs in Ivanova area in U.3.5.R.

Arundel (1972) reportad that C. tenuicollls is extramely common in sheep
in all states of Australia and is of considerable economic congeduence

due to rejection of infected carcasses exported to other countries,

Gemmell and Johngtone (1977) have mentionad a concept bf "Cystic=
ercosis storm" when high cyst count are observed by introduclﬁgm suscep-
tible sheep onto pasture virtually saturated with eggs., Storms have also
been observed for T. saginata in cattle maintained in feed lots or calves

infected from attendants using hand=-suckling techniques.

A "Cysticercosis storm" though theoratically possible in thils area
has not been observed or reportad on indirect evidence from veterinary
sources. However, it may also occur in N.W.F.P, or other parts of Pakistan
due to different epidemiolopical reasons i.e close assoclation of dogs

with Sheep and goat and éasy access of dogs to offal of infected herbivoreg
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According to Jensen (1974) Cysticercus tenuicollis infection is

characterised by hepatitis. The disease has world wide distribution and
frequéntly shows high incidence in most countries where sheep and dogs

closely associate,

Gaiger, (1910) and Southwell (1930) reported Taenia hydatigena, the

adult form of Cysticercus tenuicollis from dogs of India, While the cyst-

icercus of T. hydaticena Pallas, 1766, according to Bhaleroa (1935) was
reported from sheep and goats, Buffaloss,cattle, camel and rabbits from
India and larval stageé in herbivores in Ceylon by Southwell in 1912 and

1914 respectively,

Sinah and Sahal (1973) found 24,5% infection of C. tenuicollis from

goats from India. Mophe (1945) and Thapar (1956) also found C. tenulcollis
infection in sheep and goats in a survey of helminth parasite of sheep,

goats, cattle and buffaloes in India,

In Pakistan since its establishment the first record of Cysticercus

tenuicollis infection in sheep and poats seems to be in the present sur-

vey. Mohiuddin (1976-1977) in a survey in Sind area did not show presence

of C. tenuicollis, Durraniggggﬁﬁﬁ examined only faecal sample from sheep
and goats and therefore,‘missed the opportunity to find this larval stage.
Postmartem examination of carcasses in the slaughter house is essential
for ensuring the presence or absence of Cysticercosis, Siddiqi and Ashraf

(1980) did not find C. tenuicollis in goats of Peshawar.

Hydatid cysts of Echinococcus granulosus:

The results of the present study are tabulated in tables XLI to
LII. It showed that in goats the hydatid cyst was equally common in both
years of survey (h.95%); though the worm burden varied. However, extra
liver and lungs exasnined ghowed higher incidence for obvious reasons, The

situation in sheep was a little different in the first year inciience was
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higher than goats (7%) but in second year the incidence was only 0.97%.

A coaparison of the presence of infection in the preaenf sufﬁey
with studies done elsewhere in Pakistan and oth2r countries shows that
the hydatid infection is almost universal in distribution where ever it
hag been lookad for in sheep and poats ralsing countries, However, one

should be careful in comparing the incidence as our data clearly indicated,

Schantz and Schwabe (1969) in an article on worldwide status of

Hydatid disease control has tabulated the occurrence of Echinococcus

granulosus infection by geoaraphic region, According to them worldwide

incidence of Echinococcus granulosus in sheep and poats is shown in

Table XL. The table cleaﬁly showed that very few surveys have been done
in goats and secondly where ever they have been carried out showed lower

incidence for goats than for sheep,

The history of Echinococcus {Hydatid cyst) in Indo-Pakistan in

sheep and goats is quite old. The earliest reference to its presence 1s

mentioned by Gaiger (1910) when he reported E, polymorphis from sheep am

goat, Southwell (1930) mentioned it as a common parasite of sheep and

goats in Indla,

According to Bhalerso (1935) it was reported by Galger (1910},
Apgarwala (1925) Hutura and Merek (1926). Southwell (1912) reported it
from Burma from cattle, horses, roats, camel, elephants pipy rabbits and

men, Moghe (1945) found hydatid cysts of Echinococcus granulosus in sheep

and goatsin a survey of Rerar (Indiaj. Thapar (1956) also found iydatid

cysts of Echinococcus granulosus in lungs and liversof sheep and goats

examined during a study of helainth parasites of domesticated animals of
India, Sinha and Sahal (1973) found 1.85% infection of hydatid of

BEchinococcus granulosus in goats in Bihar (India),
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mable ¥XL: Distribution of hydatid diseases in sheep and goatsin the
World (Shantz and Schwabe, 1969).
Hame of Sheep: Goats . Name of Sheep: Goat
Country: p: cats . Name o eep: oatg
Country:
il 2 2 1 2 %
Incidence Incidence
California
(North America) 4 8% Madapascar Sporadic -
_ occcurrence
EL. sSalvador Low sporadic ' Mauritania Wide spread -
(Central America) occurrence = occurreace
Guatemala Low sproadic - Marocco 2, 3-50% -
(Central America) occurrence ~ Mozambique 20% 0,6-5%
Argentina Q0% - - Portuguese Sporadic
(south America) occurrence -
Buenos Alres Limited & South
(South America) Qccurrence = Africa 0.92% -
Brazil Limited
(south America) ocourrence - Sudan 19 ..4% 33 .,%5%
Ecuador Wide o _
(South America) occurrence 1+4=15% Tunisia 20-607%
Peru L0 Albania Wide spread
(south America) 5 4=21,1% - occurrence -
Uruguay Austria Sporadic
(South America) 60% - occurrence -
Victoria ]88 - Belgium Sporadic
occurrence
Tagmania 50=70% 24, 2%
(Australia) 13~50,3% - Bulgaria 66.5% 21.2%
Algeria 21.8% - Cyprus 50-70% 5O -T70%
Anpolin Wide spread Basses France  25-30% -
cccurrence - -
Cap verde Island Wide spread - Landes France 0.03% -
oceurrence Paris (France) 60% -
Chad Rare - Corsica Sporadic
(Germany) occurrence -
rare
Beypt. 1.3 - - - -
Etliiopia Wide spread _ Germany Sporadic
ocecurrence pccurrence -
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“t 2 ] 1 2 S
Lidya Wide spread China Disease exist
occurrence - but prevalence
is unknown. -
Hungry 0.47-12%% - India 21.75% 16.9%
Ttaly 23 ,9% 9.7%  Iraq 29.,5% 26 .60%
Sardinia 76,11% 23%,.6% Isreal (occupled
Palestine) 3.7% -
Romania Sporadic - Pakistan 15-45,51%  24%
Spain 10.8% - Syria Wide-spread
occurrence -
Switzerland Sporadic Turkey 52% -
occurrence - =
United Kingdom 1 6=-56% -
Yoposalvia 20.1% 584
Amua Darya "
(U.S.S.R) 52% -
Azad Badazhan
(U.5.8.R) L0~60% -
Dagestan 61.1% -
(U.S.S.R)

Afghanistan

Burma

Cambhodia

Cevlon

Wide spread
ogecurrence

Sporadic
aoceourrence

Sporadic
occurrence

2.3%
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In central Utah sheep and dogs were examined by Loveless et al.

(1978} for six years to determine the prevalence of Echinococcus grant-
losus infection among dogs and sheep, They found that out of BBQ dogs 95
were infectod with adult tape.worm, Out of 8,994 sheep examined 877 sheep
were Infeocted with hydatid cysts.

shamsul Islam (1980) roproted 8,29 infection in sheep and poats in
Bengla desh, The first authentic report of presence of hydatid in Pakistan |
is tha£ of Lubinsky (1958) who found 15% hydatid infection in sheep and
2U% in goats in Pakistaﬁ. ‘

Tn Pakistan, survey of helminth parasite of sheep and goats conduc-
ted by Sarwar (1962) Mohiuddin (1976-77) and Durrani et al. (1981) did not

report any incidence of hydatid. cysts of Echinococcus granulosus, This

does not mean the absenge of the parasite but method of examination (fae-
ceg) or lack of examination of the organs (lungs or liver)., Munir and
Anwar t1980) found 1.2% sheep and 0.2% goats infected with hydatid cyst
in animals slaughtered in Faisalabad. They found that 24,13% cysts 1n
sheep were fertile, while all the cysts in goats were sterile. Hydatid
cyst had predilection for lungs in all specles of hosts. Siddique and
Hussain (1980) found 21.96% cattle and buffaloes infected with hydatid
cysts in animals slaughtered In abattoirsof Lahore. There were more mature
cysts in livers (59%) followed by lungs (42 .6%) spleens (37%) kidneys (30%)
and hearts (5%) in the casé of cattle while in buffaloes the percentage of
mature cysts were 61.7 in livery40.4% in lungs, 39,78% in spleen and 14,28%
in kidney Siddique and Hussain (1980) found 61.6% fertile cystsin lungs
and 25.8% in the livem of buffaloes in Punjab, Khan (1983) examined sheep,
goats, cattle and puffalees at Lahore., The incidence of the disease was
8.27% in sheep, 8,85% in pgoats, 9.59% in cattle and 12.25% in buffaloes.
rRiaz and Khalid (1986) during a study on incidence of hydatid disease in

ovine and Bovines of Rawalpindi and Islamabad region (Pakistan) found
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1.79% in poats, 5.3%30% in sheep and 31.0%% in cattle. This review of
information shows that hydatid infsction is common in Pakistan and has
baen found wherever relevant organs have been examined from sheep, goat,

cattle and buffalo,

A few reportings of hydatid infection may be due to the fact that
most of surveys on helminthic infzction in sheep and goatsand other animal
as well are based on merély faecal exanmination and therefore miss the
presence of hydatid cyst. Secondly the incidence reported in literature is
not a true picture of whgt would be the situation in nature as liver and
lungs suspected for hydatidosis are examined or counted in the slaughter
houses. In the present survey we had material from two sources. First,
liver and lungs ‘rom thz same animals which were examined for gasfro—intEu
stinal helminths and secondly extra liver and lungs whidh were of compara=-
tively older animals and were in most circumstances found infected.:The
incidence was higher in sheep than in goats (Table XLIII and XLVi).
Secondly, in extra liver and lungs both in sheep and goats the incidence
was highar 2-3 times thus showing the blas in the data (Tables XLIX and
LII). Therefore one ma& be careful in interpreting the data, If suspected

livers and lung are examined the incidence will obviously be higher,

In literaturs a predilection for various organs shown by hydatid
cyst is mentioned, The distribution of hydatid cyst in different orsans
of sheep and poats is shown in Table XVIII. This showed that in the pre-
sent survey the most favoured site was the liver and lTungsfollowed by

spleen or mesentry in which it was ratherrrare.

Tt has been observed by many worker that all the cysts in a parti-
cular host may not be fartile and it may vary from host to host. In the
present study a careful analysis of 211 the infectad orzans showed that

the cysts wére invariably fertile and there was no interhost difference
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i.e both sheep and poat nad fertile cyst contrary to the observation
of Munir and Anwar (1980).

If random sample 1g taken from animals slaughtered in abattoris
the incidence is rather low but if one really looks in older animals or
emaciated animals the incidence is high. As there is a general practice
in Pakistan to slaughter.old and emaciated animals naturally the incid-
ence will be high. Secondly, there is an interesting epidemological cons-
{deration in the spread of hydatid infection in Pakistan. The dogs stray
around the butcher's shops. The fibrous tigsue and infected portion of
liver or lungs excised is thrown to the dogs. If infected portion is eaten
by the dog infaction is acquirsd, Herbivores llke sheep and goats acquire
the infection from infected faeces of dogs which are present around the

~pasture or close to house nold where the sheep and goats are kept.
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Nematodas
Trichurlis Spp:
The incldence and distribution of the species of Trichurids Found

in the present study is discussed together, The relative incidence of four

species namely Trichuris globulesa T. lani, T, indica and T, parvespiculum

is presented in Table XLIII and XLVI,

In the previous study conducted in this laboratory on 19 goats
Siddigl and Ashraf (1980) recorded 8 species of Thrichuris namely T, glob-

ulosa, T. lani, T. indica, T. parvigpiculum T. vondwei T, infundibulum,

T. ovina and T. discolor. This was considered to be the largest nunber of
species of Trichuris from a single host species (goat) to be reported from

any part of the world as has already been mentioned,

T. discolor has not been found in the present survey, Remaining
seven species have been recorded and were tentatively identified as such
in the present survey as well. However, as we had the good opportunity to
have a very large collecltion in thz present survey and had also access to
the collection made by Siddiqi and Ashraf (loc cit.) we made a critical
analysis of the species composition, We have gome to th= conclusion after
critical analysis of thé material and evaluation of the relative merit of
taxonomic characters used in the specific diagnosis that the species iden-

tified as T, vondwei, T, infundibulum and T. gvina are nothing but mere

variation of P, parvispiculum,

According to Skrjabin et al. (1957) T. vondwel was originally desc-

ribed from cans rat (Thryonomys) swinderianus variegatus from South Africa

by Ortlepp (1937). It seems that Siddigi and Ashraf (1980) relied more on
the obgervations of Ortlepp {(loc cit.) that all the specimens examined by
him had retracted spicular sheath. This was also the observation in the

present work that there were numbar of specimens which were identified as
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T. vondwei, However, when larpge number of specimens were critically
examnined for species specific charactasrs mainly relatad to male and
female reproductive system and length-width ratioc: of = anterior and
posterior part of body we came to the conclusion that what has baen

recognised as T. vondwel is nothing but mere variation of T, parvispiculum

in which the spicular sheath remains retracted, Added to this is the diff-

erence of host and locality.

T. infundibulum was described as T. infundibulum from Porcupine

(Hystrix cristata) from wunknown locality. Though, the possibility of its

occurrence in different host and loeality is theoratically possible but

it is unlikely that T, infundibulum exists In Indo-Pakistan Sub-continent.

T. ovina was originally described by Sarwar (1945) from shoen and
goats from Punjab. According to him this specles resemble the T. parvispi-

culum in general and particularly the wmales, This may be the reason that

giddigi and Ashraf (1980) separated some of the material of T. parvispie-

culum and identified it as T. ovina,

Concluding from the foregoing discussion four species of Trichuris
are found in sheep and goat of Peshawar nemely, T. globulosa, T. lani,

T. indica and T, parvispiculum.

‘Trichurls globulosa seems to be the most common species in Pakistan,

Sarwar (1962) reported T. globulosa and I, gkrjabini from extreme northern
tract of Pakistan which included Peshawar district and also from Rawalpindl
Jhelum and Sialkot districts. T. skrjabini was also separated from Palaer-
ctic region of ¥Kalat, while a species of Trichuris which could not be
identified,was reported from lurree, Abbottabad and Kaghan, He did not

report any species of Trichuris from alluvial plains of Punjab, Though,
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Gaiger (1910 and 1919) "as quoted by Baylis (1936) recorded T, ovis from
sheep and goatsand cattle from Punjab, However, in his earlier pavers
sarwar  (1945a, 1945¢, 1959) reported, T. plobulosa from sheep and goat
~ from Multan and Lahore {Punjab).

T. globulosa was found to he a common parasite of sheep and goat by
Mohiuddin et al. (1976, 1977) when they found 24.5% sheep and 26.2% poats
infected with this parasite in the first year and 23.7% and 22,44 in the

subsequent year,

T. lani was not as common as T. globulosa as it was found in 28.08%
sheep and 28,71% goats, T. lani was originally described by Artiukh (1948)

from Fellow deer (Cervus dama). Other hosts mentioned were elk (Alces

alces), spotted deer (Cervus hortulorum)and camel (Camelus bactrianus)

from U.S.S.R. as quoted by Skrjabin et al, (1957) . It was for the first
time reported from goatsby Siddigl and Ashraf (1980) from N.W.F,F, Shxh

(1985} extended its host range to young cattle in N.W.F.P.

Both host and locality records show that T, lani is present in
Pakistan and beside the hosts mentioned by Previous authors it 1s also

found in sheep, goatsand cattle,

The most common specles of Triéhuris in the present survey was

T. parvispiculum as it was found in 66.01% sheep and 64,36% goats {Table

XLIII and XLVI). Sarwar (1945b)mentioned that this parasite as the most
common encountered trichurid in sheep and goats in Sialket, Multan and
Lahore {Punjab). Siddiqi and Ashraf (1980) also found it the most common
"parasite of goatgof Peshawar. Mohiuddin et al, (1976, 1977) did not find
it in gind area, It seems that the range of its distribution extends

from N.W.F.P. to Punjab and not beyond to Sind area.

Trichuris indica was oripinally described from Bos indicus and B,
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pulbalis from Mukteswar and Tzathangar (India) and Sialkot (Puhjab,
Pakistan) by Sarwar (1945)-, Since its discovery it was reported for the
second time by Siddiqi and Ashraf (1980) from goat in Peshawar. In the
present survey only one goat (0.49%) was found infected. Summarising the
information on trichurids in sheep and goatsof this reglon four‘species
out of six species so far reported from sheep and goatsin the world lite-
ratura have been found in the preéent survey, The most common being T.

parvispiculum followed by T. plobulosa, T. lani and T. indica., If we

combine all species the most common nematode parasites were trichurids in

both sheep and goats host.

Oesophagostomum spp:

ODesophagostomum is represented in our collection by four speciles

0. venulosum, 0. columbianum, O, asperum and O. brevicaudum, O.columbianum

was the commonly encountered parasite both. in sheep and goats showing'an
over all incidence of 44,83 and 43%.56% respectively (Table XLIITI and
XLVI), This showed that goats aﬁd sheep are equally effected by this

parasite. 0. columbianum is consldered to be a cosmopolitan parasite of

sheep and poats, Siddiqi and Ashraf (1980) found it in 21.05% goat of
Peshaﬁar. Mohiuddin et al. (1984) reported this parasits from different
parts of Sind. In an earlior study they found only 8.4% sheep and 8,9%
roats were infected with this parasite. In the next year they found 17.5%
sheep and 12,.5% goatswere infected. This incidence is comparatively low
and may be related to climatological factors. A similar higher incidence
as reported in the present survey has been found by Sinha and Sahai(1973)
from Bihar {India) who mentioned 50% of animals in their survey were

infected with 0. columbiznum. Durrani et al.(1981) found even higher inc-

idence (59%) in Azad Kashmir, Shah et al. (1980) found 21.2% infection

in sheep in Lahore.
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Sarwar (1962) did not record 0. columbianum from Peshawar, Kaghan,

Abbottabad but recorded it from goats in Rawalpindi and salt range area

of Punjab. In alluvial plains he observed that Q. columbianum was found

in "serious proportions® where the moisturs contents of the so0lil were
high and the soil was devoted to wheat growing. He further mentioned that
infection appeared to be minor in areas which were elther arid and where
the irrigation had not yet resulted in higher water tables, No species of

Oesophagostomum was found in Kalat division., Thus Q. columbianum seen to

be a common parasite in N.%.,F,P. Punjab and Sind. However, except Kalat

division the information is lacking for the Province of Baluchistan,

Next coumon speciles is Q. venulosum, Tt wags found in B.37% sheep
and 10.89% goats (Table XLIIT and XLVI). Siddiqi and Ashraf (1980) has
previously revorted it from 5.26% goats from Pashawar. An earlier vreport
of its finding in Peshawar is that of sarwar (1952), He reported it from
extreme northern tract including Peshawar District. It was not found In
higher altmtude of Himalayan tract comprising of Abbottabad and Kéghan

valley but it was represented in lower altitude tracts (Rawalpindi,
Jhelum and A‘ttock) . Bhalerao (1935) Mophe (1945), Thapar (1956) , Bhatia
and Pande {1961) reported this parasite from different parts of India.
Sinha and Sahai (1973) reported an incidence of 14,4 in poat in Bihar
(India) . |

It seems that alongwith 0. columbianum this specles is equally

distributed where ever the conditions are favourable but the incidence

may be comparatively low,

0. asperum is reported for the first time from sheep and goat
in Peshawar in the present survey. Siddigi and Ashraf {1980) did not find

the goats infected with this parasite from Pa2shawar, It was not renorted
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by Sarwar (1962) from this area, however, he reportad it from Abbottabad
and Kaghan valley of N.Y.F,P., In an earlier paper he reported it from
Murree and Mirpure (Sarwar, 1955b),Bhatia and Pande (1961) collacted it
from Tibetan sheep fron Nainital‘(India). Thapar (1956) also reported Q.
asperum from shzep and goats from India. In conclusion we can say that

0. asperum is only distributed in N.YV.F.P. and adjoining areas, In alluvid
plains.of Punjab an: ariﬁ zone of Sind its absence may be related to
climatological factors, Bven in the present atudy it was found only in
4,434 sheep (Table XLIII} and onlyih:ggoats out of 202 examined for two
years., The analysis of data showed that shoep may be infected more comm~

only than goats.,

Fourth species of Qesophagostomunm found in the present.survey was

0, brevicaudum which was originally found in swine in Indla and U.S.A.

T+ is the first recori of its existence in pgoats in Pakistan, It was
found in goats (see Table XLVI) but no specimen was racovared from sheep,
Concluding the discussion on distribution and incidence of Oesophapost-

omiasis in sheep and goats we found that 0. venulosum, 0. columbianum, 0.

asperum and O. brevicandum were distributed in th» host in that ranking

order, 0. asperum has not been reported from any other part of Paklstan

except N.W,F.P. and adjoiningarzas Q. brevicaudum has been found for the

first time from a goat host and for the first time in Pakistan,

Chabertia oviwa

Chabertia is reprasentad by two spocies namely C. ovina and C.
. < evina
rishati the  lvicldence of/lsshown in Table XLIIT and XLVI. C. rishati is
reported from camel from India, C. ovina species has been reported from
hilly region of India by Bhatia and Pande (1961) and according to them

it has not been found in subsequent surveys in India,

Chabertia ovina has 8 lons history of 1ts existance in India as it
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was reportad by Bhalerac (1935} from Punjab and Muktesar {India), Sarwar
(1962) éid not report it from Peshawar district but found it from Murree,
Abbottabad and ¥Xaghan. He did not report it from Plains araas of Pakistan
or Kalat division, Shah gﬁ al.(1980) found it in 0.2% out of 500 sheep

examined in Lahore.

In a previous survey Siddiyi and Ashraf (1980) found 10.52% goats
in Peshawar infected with this parasite. The present survey showed that
3,94% sheep and 3.96% goats were infected with this parasife {(Table XLIIT
and XLVI)., The discrepency in the two studies may ve due to larger number

of animals examined in the present survey.

In soma countries if has been found to be of major concern as its
incidence may be comparatively high, Le Riche et al. (1973) reported 38%
infection in sheep and pgoatsin Cyprus and El-Moukdad (1977) found 23.3%

sheep infected in Austria,

-Concluding the information available on the existance of C. ovina
in Pakistan it may be said that it was for the first time recorded from
Peshawar by Siddigi and Ashraf (1980) from goats, In the present survey
it has heen found from both sheep and goats. Shah ot al., (1980) reported
it from Punjab. There ig also an early report of its finding by Bhalerao
(1935) from sheep host., Its absence in Sind and other part of Punjab is

worth investipgating.

Runostomum trigonocephalum:

In the present survey only shoep were found infected 2.546% (Table
XLIII) though previously it has b2en found in 5.26% goats in Peshawar,
(siddigi and Ashraf,1980),

The history of Bunostomum in Indo-Pakistan goes back to Baylis

(1936) who reported four species from India. B. trigonocephalun,
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B. phlebotomum, B. hovis and B. cobi, B. trigonocephalum which is also

the type species has been reported from sheep and goats and B. phlebotomum

from sheep, Ox and Zebra,. Yamaguti (1961) added B. bovis, B. cobi for
sheep host, the later one from N, Rhodesia. Sarwar (1962) in his survey

reported B. trigonocephalum from Kalat division of Baluchistan ahd Abbo=-

ttabad and Kaghan valley (NWFP), and Rawalpindil and Sialkot (Punjab). He
also found B. phicbotomum from buffaloces, Mohiuddin et al, (1984) in their

survey found Gaigeria pachyscelis but did not find Bunostomum, Siddiqil

and Ashraf (1980) reported B. terigonocephalum for the first time from

goat of Peshawar,

Haemoncus contortus:

Haemoncus contortus has beaen knbwn frort Indo-Pakistan sub-continent

for a very long time, Gaiger (1910) recorded it from ox and sheep from
Punjab, The most comprehensive report on nematode parasites of Paldd stan
is that of Sarwar (1962). According to him H. contortus is distributed in
extreme northern tract (Peshawar district) where he considered that H.
contortus was of minor epldemiological significance, He did not report it
from Murree, Abbottabad and Kaghan, though he considered trichostrongyl=-
iasis, ostertagilasis and bunostomiasis as significant epldemologlcally.

In sub-himalaylan zone and salt range (comprising of Rawalpindi, Jehlum

and Attock districts) H. contortus was found alongwith 0. columbianum in
submountains region (comprising of Sialkot and Rawalpindi districts). In

alluvial plains he reportsd serious out~breaks of H. contortus. He algo

observed that H. contortus alongwith Oesophapostomum occurs twice in a
year between April and October and caused 50% mortality in flocks of
sheep, lHe further observed that Haemoncus alone occurs in mild sumnmer in
hill valleys where moisture is high, Palearctiﬁ region of Kalat sho&ed

that ﬂg’conﬁortus is found in Khuzdar,
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Mohiwidin et al. (1984) found H, contortus in various region of
Sind from sh2ep and goats In their earlier report (1976-77) they showed
an incidence of 23.5% in the first year in geoatsand sheep and in second

year 27.1% and 23.3% in sheep and goatsrespesctively.

siddiqi and Ashraf {(1980) have previously established the presence
of H. contortus in goats in Peshawar. A report of Shah et al, (1980) ment-
ioned that 504 of shsep examined from various partsof Pakistan including
Peshawar harboured H. contortus. Durrani et al. (1981) reported H, conto-

rtus from caprine and ovine host from Azad Kashmir.

Alonpwith its cosmopolitan distribution In Pakistan other feature
which needs special mention is its high rate of incidence. In the present
survey the highast incidence of any individual species was that of H. con
~tortus both in sheep and goat, In goats the incidence in first year was
59,41 and in second year it was 67.32, The infection was even higher in
sheep aé 76.00% of shaep were infected in first year and 72.82({in the
second year and for both year 74,33 of the animal were Infected (Table
XLI to XLVI).

Tt showed that sheep are comparatively more prone te H. contortus
infaction than poats. This may be related to their feeding habits as
sheep browse more on ground and therefore may - afford more chances to

become infected,

Summarizing the information on distribution and incidence of H.
contortus one may conclude that this species is distributed throughout
Pakistan and has a high incidence amongst the nematodes infecting sheep
and goat. There are further aspecﬁs of H, contortus infection which will

be considered in the next chapter,
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Dictyocaulus filaria:

Dictyocaulus filaria was for the first time reported from Peshawar

district by Sarwar (1962). He also found it in Sialkot, Rawalplndi,Attock
and Jhelum districts but net from alluvial Plains of Punjab or Kalat div-
ision in %aluchistan or Kaghan valley and Abbottabad in N.W.F;P. Gaipger

(1915) reported it from camels in Punjab,

In the present survey this lung worm was found in 13,.79% sheep and
8.91% goats (Table XLIII and XLVI). Beside these lungs which were attaéhed
to the gastro-intestinal tracts examined for helminthic iInfections 208
lungs suspected for infection were examined and 2%.,92% sheep were found
infected., This was not surpriéing as the lungs were from older animals
suspected for infection. This finding must be kept in mind doing any sur-
vey on incidence. In goats 21.58% suspected lungs carried the infection.
In a previous survey Siddigi and Ashraf (1980) found 8% lungs of goats
infected,

Mohiuddin et al, (1984) did not find any infection with lungworas
in sheep.and goats in Sind, though a very impressive number of hosts has
boen examinad from different parts of Sind representing quite diversified
ecological situations. Perhaps examination of lungs was not included in
their protocol. However, Kaushik and Kalra (1971) have quoted Srivastava

(1945) who reported Protostrongylus rufescens and Dictyocaulus filaria in

24 and 16% in sheep and j7'and 143 in goats of Punjab, N,W.F.P. and Sind.
This means that D. filaria does exist in the province of Sind. They also
mentioned that 40% goats and 21,3% sheep were infected with 1ungnworms at

Karnal and Amritsar (Indian Punjab).

A higher incidence of D. filaria upto 53.5% wag shown by Durrani et
al. (1980) examining a very impressive numbor of faecal sample from sheep

and goat from Azad Kashmir, However, our results are similar to Hayat and



o

220
Durrani (1965) who found eggs of D, filaria in 21.4% of lungs from sheep,
o Loers

in a study of pulmonary nematodes of ruminants of Kazakhastan Boev
(1954) found 11-50% domestic poat and sbove 50% sheep infected with D,
filaria., Flzbieta (1982) found 25,6% lungs of sheep in Poland infected
with D. filaria,

Pneumocaulus ¥adenazii:

Pneumocaulus kadenazii (Schulz et Andreeva, 1940) has been reported'

for the £irst time from Pakistan and also from sheep and goat‘host. This
parasite was originally described from musk deer from U.S.S.R. and since
then has not been reported from any other parts of the world or other
ruminants., Its taxonomic discrimination has alresady bzen discussed previ-
ously. In sheep it was found 6.90 animals and in 2,48% goats (Table XLIIT
and XLVI). The numb:r of worms ranged from 1-100, Thus we had a good opp=-
ortunity to examine a lafge number of individual worms for confirmation
of diagnosis. In suspected lungs of sheep 5.,75% and those of goats 4.27%
were found infected. This was a further proof of its existence in sheep

and goat,

Skrjabinema ovis:

Skrjabinema ovis is common parasite of sheep and goatsin many parts

of the world. According to Bhatia and Pande (1961) Abdulsalam (1938) app~
ears to have first recorded this parasite from India, He recovered 2 fem-
ales from fat-tail sheep at Jahania (Punjab, Pakistan). Bhatia and Pande

(1961) reported its occasional occurrence in sheep they examined, Sarvar

(19%62) found this parasite in Kharan, Mastung and Kalat region of Baluch-
istan and Rawalpindi, Jhelum énd Attock in Punjab, Mohiuddin et al (1984)
reportéd S. ovis from different fegions of Sind. In earlier repbrt Mohiw

uddin,'1976 did not report this porasite, but next year they found 147%

sheep and 8,5% pgout infected with this parasite, They claimed fhat it
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was the first report of finding S. ovis from sheep and goat of Sind,

5iddiqi and Ashraf (1980) reported for the first time thils paras-
ite from goat (5.26%). In the present survey it has been found in goats
“only and the incidence was rather low (2.,9%). A recent survey of young

cattle in Peshawar also showed the presence of S. ovis in B,72% animals

(Shah, 1985},
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XLI: The incidence of lelminth parasites found in 100 sheep

from Peshawar examined Tor the year (1979).

Tbtal Host:

‘Name of Parasite: Incidence:

infected, :
1. Fasciola hepatica - 28 28,00
2 Dicrocoelium lanceatum .2 Z .00
3 Cotylophoron ovatum 2 2,00
4, Paramphistomum (gg'exnlanatum 3 3,00
5 Gastrothylax crumenifer 3 3,00
6. Moniezia (B). benedeni 10 10,00
7o Moniezia axpansa 4 4,00
8, Avitellina centrlipunctata 9 9,00
a. Stilesia vittata 18 18,00
10. Cysticerous tenuicollis (Larval form) 15 15,00
11, Echinococcus granulosus({Hydatid cysts) 6 7 .00
12, Trichuris globulosa 38 38,00
15, Trichuris lani 27 27.00
14, Trichuris parvispiculum 65 65,00
15. Bunostomum trigonocephalum 1 1.C0
16, Desophapostonum asperun 7 7,00
17 Qesophagostomum columbianum Ly 47,00
18, Oesophagcstomum venulosum 10 10,00
19, Chabertia ovina 2 2,00
20, Haemoncus contortus 76 76,00
21, Pictyocaulus filaria 15 15,00
22, Pneumocaulus kadenazii 9 9.00
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Table XLII: The incidence of Helminth parasitesfound in 103 sheep from
Peshawar examined for the year 1980,

Total Host Incidence:

Name of Parasite: | infected:
1. Fasciola hepatica - 24 33,01
2. Dicrocenlium lanceatur 2 1.94
% Cotylophoron ovatum 5 L 85
4, Paramphistomnun (Eﬂlexplanatum 3 249
5e Gastrothylax crumenifer | 10 9.71
6. Moniezia (B) benedeni .5 4,35
Te Moniezia expansa 5 4,85
8. Avitellina centripunctata 6 5483
9.  Stilesia vittata 6 5,83
10. Cysticercus tenulcollis (Larval form)19 18 .45
11, Echinococecus pranulosus(Hydatid cysts)i 0.97
12. Trichurls globuloga Lo 38,83
13 Trichuris lani 30 29.13
14, T, parvispiculum 69 ' 66,99
15,  Bunostomun trigonocephalum 4 3,88
16, Desophagostomum agperum 2 1.9
17. QOesophagostomun columbianum 47 Lt 66
18, Qesophagostomum venulosum 7 6.80
19. Chabertia ovina 6 5.83
20.  Haemoncus contortus 75 72.82
27 Dictyocaulus filaria 13 12.62

22. Prneumocaulus ksdenazil 5 4,85
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Table XLIII: The incidénce of heluinth parasites found in 203 sheep

from Peshawar examined for two years 1979=80,

Name of Parasite w Total host: incidence:
1. Fascicla hepatica 62 30,54
2 Dicrocoelium lanceatum 4 1497
Se Cotylophoron ovmtum' 7 3 45
4, Paramphistomum (B) explanatum 6 2,96
5. Gastrothylax crumenifer 13 6,40
6. Moniezia (B) benedeni 15 6.90
7 Monlezia expansa 9 4,43
8. Avitellina centripunctata 15 6.89
9. Stilesia vittata 21 11.82
10, Cysticercus tenulcollis 34 ' 16,79
11, Eﬁhinococcus granulosus{Hydatid cysts)7 345
12. Tfichuris globulosa 75 38,42
13, Trichuris lani 57 28.08
14,  Trichuris parvispiculum ' 134 66,01
5. Bunostomun tribonocephalun 5 246
16, QOesophapostomum asparum 9 4 b3
17 « Qesophapostomum columbianum 9N iy .83
13, Qesopvhapostomum venglosum 17 8,37
19, Chabertia ovina | 8 3.94
20. Haemoncus contortus 151 T4 .38
21. Dictyocaulus filaria 28 13.72

22. Prieumocaulus kadenazii 14 6.90
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XLIV: The incidence of Helminth parasitesfound in 101 pgoats

from Peshawar examined for the year 1979,

YA -

Name of Parasites: - Total Host: Incidence:
Te Fasciola hepatica 18 17.82
2. Dicrocoelium lanceatum 3 2.97l
3. Cotylonhoron ovatum 4 3,96
4, Paramphistomum (E) explanatum 3 2.97
5. Gastrothylax crumenifer 5 4,95
6, .WatgoniUS capri sp, nov, 1 0,99
7. Moniezia (B) benedeni g 8,91
8. Moniezia .expansa 7 6.9
9, Avitellina centripunctéta 9 8.91 .
10, Stilesia vittata 16 15 .84
11, Cysticercus tenuicollis (Larval form) 14 1% .86
12, Echinococcus granulosus(Hydatid cysts)5 4,95
13, Trichuris globulosa 38 37.62°
14, Trichuris indica 1 0,10
15, Trichuris lani 28 27.72
16, 'Trichuris parvispiculﬁm 70 . 71.28
17, Oesophagostomum asperum 3 2.97
18. Qesophagostomum brevicaudum 2 1,90
19, Oesophagostomum columblanum 36 35,64
20, Oesophagostomum venulosum 12 11.88
21. Chabertia ovina | 6 5.94
22. Haemoncus contortus 60 53 .41
25, Dictyvocaulug filaria 9 8.91
24,  Pneumocaulus kadenazii 4 3.96
25, Skriabinema ovis 1 0.99
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XLV The incidence of Helminth parasites found in 101 goats

from Peshawar examined for the year (1980)

Name of parasite Total Host: Incidences
1. Fasciola hepatica _ 35 }hg65
2e Cotylophoron ovatum | 7 6,93
3 Paramphistomum (E) explanatum 2 1,98
L, Gastrothylax crumenifer 9 8.91
5e Moniezia (B) benedeni 5 4,95
6 Moniezia expansa - 2 1.98
7. Avitellina centripunctata 6 5.94
8. Stilesia vittata | 6 5.94
9. Cysticercus tenuicollis f.arval form) 21 20.79
10, TEchinococcus granulosus(Hydatld cysts)5 4,95
11 Trichuris globulosa 45 L4 .55
12. Trichuris lani 30 29,72
13, Trichuris parvispiculum 60 59.41
14, Oesophagostomum columblanum 52 51,48
15. Oesophagostomum venulosum 10 9,90
16. Chavertia ovina 2 1.98
17. Haemoncus contortus 68 67.32
18; Dictyocaulus filaria 6 5.94
19. - Pneumocaulus kadenazii 1 0.99
20. 4,95

Skrjabinema ovis 5
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Table XLVI: The incidence of helminth parasites found in 202 goats

from Peshawar examined for two years 1979-1980,

Name of parasite . ‘ Total Host: Incidence:
1. Fasciola hepatica 53 26,24
2. Dicroccelium lanceatunm 3 1.49
5 Cotylophoron ovafﬁm ' 11 5.45
4, Paramphistomum (E) explanatum 5 | 2,48
5. Gastrothylax crumenifer 14 : 6.9%
6. watsonius caprl sp. nov, 1 0,50
T Moniezia (B) benedeni 13 6.93
8. Moniezia expansa 9 445
9, Avitellina centripunctata 15 743
10.  Stilesia vittata ' 22 10,89
1. Cysticercous tenuicollis ( Larval form) 35 ' 17.33
12. Echinococcus gramilosus(Hydatid cysts)10 4,90
13, Trichuris indica - 1 0,49
14, Trichuris globulosa 83 41 .09
15, Trichuris lani 58 28.71
16, Trichuris parvispiculum | 130 64,36
17 Qesophagostomum agperum 3 1.90
18. Qesophapgostomum brevicaudum 1 0,50
19, Oesophagostomum columbianum 88 43 .56
20, Desophagostomum venulosum 22 10,89
21. Chabertia ovina 8 3495
22, Haemoncus contortus 126 63,36
23, Dictyocaulus filaria 1% 8.91
24, Pneumccaulus kadenazil 5 2.48

25, Skrijabinema ovis 6 2,90
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The incidence of Helminth Parasites found in extra liver

~and lungs examined of 103 sheeps from Peshawar for the

year 1979,

Organ Total
Name of Parasite: Infected: Host: Incidence:

Te Fasciola hepatica Liver 2 1.94
2e Dicrocoelium lanceoclatum " 82 79.61
Se Cysticercus(igggginéii;) " 4 3,88
4, Bchinococcus granulosus

(Hydatid cysts) Liver lungs 14 13.59
5 Dictyocaulus filaria Lungs 26 25,24
6 Pneumocaulus kadenazli Lungs 4 %.88
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XLVITIT: The incidence of Helminth parasites found in extra

liver and lungs examined of 105 sheeps from Peshawar

Tor the year 1980,

Organ Total
Name of Parasites Infected: Host: Incidence
1. Pasciola hepatica Liver &4 60,95
2, Cotylophoron ovatum Liver 1 8.54
S Cysticercus ﬁenuicollis Lifer o 1,00
{(Larval form)

4, Echinococcus granulosus ]

(Hydatid cysts) Liver lungs 8 7435
5. Dictyocaulus filaria Lungs 24 22 .64
6, Pneunocaulus kadenazii Lungs 8 7.55
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The incidence of Helminth parasites found in extra liver

and lungs of 208'sheeps from Peshawar examined for two

years 1979 - 1980,

Organ Total
Name of Parasite: infected Host: Incidence:
T Pasciola hepatica - Liver 146 70,19
2. Dicrocoelium lancealatum Liver 2 0.96
3.  Cotylophoron ovatum Liver 1 0.47
4, Cysticercus temuicollis Liver 6 2,88
{Larval Iorm)
5e Echinococcus granulosus
6. Dictyocaulus filaria Lungs 50 23,92
Te Pneumocaulus kadenazii Lungs 12, 5.75
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Table Lt The incidence of flelminth Parasites found in extra liver

and lungs examined of 94 goat from Peshawar examined for

the year 1979.

Organ Total
Name of Parasite: Infected: Host: Incidence:

1. Fasciola hepatica Liver 73 7706
2. Dicrocolium lanceolatum Liver 1 1.06
3 Cysticcfcus tenuicollis Liver 2 2.13
b, Tehinococcus graﬂnuiosus

(Hudatid cysts) Liver lungs 12 12.77
5. Dictyocaulus filaria Lungs 17 18,09
6. Pneunocaulus kadenazii Lungs 4 L,26
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LI: The incidence of Helminth parasites found in extra liver

and lungs ekamined of 96 goats from Peshawar for the year

1980,
Organ Total
Name of Paraslte infected Host: Incidence:
1. Fasciola hepatica Liver 60 62,50
Ze Cvstlicercug tenulcollls
(Larval form) Liver 2 2,08
3e Echinococcus granulosus
(Hydatid cysts) Liver lungs 15 15,67
Ly Dictyocaulus filaria Lungs 24 25,00
5e Pneumocaulus kadenazii Lungs 4 4,17




Table LII:

The incidence of Helminth parasites found in extra liver

and lungs of 196 goats examined from Peshawar for two

years 1979-1980,

: Organ Total
Name of Paragite: infected: Host: Incidence:
1. Fasciola hepatica Liver 133 70,00
2 Dicrocoelium lanceolatum Liver" 1 G553
S Cysticercus tenulcollis Liver L 2.1
&, Echinococcus pranulosus '
(nyadatid cysts) Lungs liver 27. 1, 21
5 Dictycaulus filaria
' ST ' Lungs 41 21,58
6. Pneumocaulus kadenazii Lungs 8 L,27



234

Table LITI: Group-wise incidence cf Helminth parasites found in *Sheep and mom&%

axamined from Ceshawar for the year 197480,

lﬁl* . **

m (203 Sheep and 202 Goats examined) ~mx&ﬂm liver lungs examined of 208 Sheep

m 'and 190 Goats examined)

m Sheep ” Goat s: Sheep M Goats:

« B

Group Name: {—rero TR0 TTI70=80] 1979 11980 | 19798011979 [19B0_ [ 1579=80 1970 T 1980 1 T5/5-57

L ] ] - (1 1 1 1 1 .
. 1 { 1 1 1 ¥ [ 1 "
Trematodes 131.00 138,83 | 34.97 122,77 139.60 | 31.18 167,08 166,98 | 81.81 }37.50 138,54 1 70.83
| A A R T e
costodes 150,00 133.98 | 40,39 }36.61 {34.65 | 36,63 113,50 m 9.43 1 11,48 Tu.mm 116.52 | 15,10
- ¥ ) ¥ . 1 1 t 1 ] 1
| I D T T VR TR S TN ST VS S
Nematode 195,00 [91.26 | 93,10 {94.05 191,26 ; 91.58 119.41 128,30 | 23.95 121,27 {37.75 | 24.47
. i ' 1 i ot i Voo ! ' i

“ ! “ : ! “ ; " " : * :




CHAPTER III

Worm burden and seasonal variation
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WORM BURDEN AND SEASONAL VARIATICON
Trematod:

Fasciola hepatica:Examination of more than 200 sheep and almost

equal number of goats we have come to the conclusion that those animals
which are brought to slaughier houses never carry infection which may be
considered as outstanding. The numbar of flukes per host range from 1 to
120, The incidence though covered in the previcus chaptasr may also be
discussed as it can alzo be used as parameter for seasoﬁal variation.
Month to month data may not bs a good indicator of seasonal variation,
therafore, we divided the yzar of observation into four quarters (1-1V)

1 Deéember-?ebruary, II:AMarch - May, III: June ~ August, IV: September -
November correspbnding roughly to winter, spring, summer and autm. We
pocled the data fpr each month into these four quarters for incidence and

worm burden (see Table LIV and LV) for beth sheep and goats.

Table LIV show clearly that in first year in sheep lowest incidence
was in the I quarter (December to February) and in the second year it was .
in ITI quarter {(Juns to August). The worm burden also éonforms to the
situation of the incidence. However, the enigmatic situation was that
alongwith incidence the worm burden was also higher except in the 11T
quarter of the first year when the incidence was low but the worm burden
was higheét as compared to all quérters of the two years. June to August
in N.¥W.F.P. correspends to summer months when the temperature is very
high and the precipitation is very low. It seems that Fasciola infection
is found in sheep host throughout the year. However, in summer though
the snails may be infected but may go in acstivation and may not be

sheddlng cercariae.

In the goats host the situation was essentially similar as in sheep

« (Table LIV), The highest rate of infeclion was in September to Hovember
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(29.16%) and so was the average worm burden (6.60) while in second year
“aecomber to Pebruary (T gquarter) and YMarch to "ay tha inzidence was high-
est (64,15 & 46,42), In Tirst year the incidence and worm burde: wes
lowest in March to May but in second year both were lowest in Saptembar
to Tlovenber. Situation in June to Aurust was second lowest without much

diffarence from the lowest.

Anwar and Thaudhri (1984) exa:inad an impressive number of 7700
fa~cal samplas from sheaen and soats from 1977 to 1983. The braak up of  the
data month wise showed that in May anid June the infection was conslstantly

low and ranged from 5-55% while from August to Decamber it was 73-96%.

Their data from sugust to Necamber is mora consistent for all four

years of examination.

An extensive study of fascicliasis in Paltistan was done by “anlall
(1554) . Accordins to him ths disease is of outstanding importance in
pakistan. He also included Dera Ismail ¥han District of N.W.P.P. in his
study where he considered presence of liver fluke infection is the major
factor limiting livestock development. Vork oxen may have to b2 renlaced
every second or third year and husbandry of shzep and goats has proved
impossible. He further mentioned that at Pesghawar (NWFP) observations on
cattle and buffaloes brought for slaughter showed an incidence of 70.80%.,
In certain district of Punjab it ranged 10 - 100% and in Sind out of
three and a half million cattle_hO% contracted fascioliasis ani acute

disease may cause 50% mortality.

According to Sarwar (19562) I, gigantica infaction aczcurg in autmn
but bacause of moderate climate, the infection in the deltold scuth
(Jhalawan-kalat) may continue to occur through the greater part of the
year. F. hepatica occurs in Swat and Chitral but he did not mention its

seasonal occurrence. Ollerensham (1974) presented a revisw on forcasting
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liver fluk» diszeass. A system of fgrc:sting of Yiver fluke discasge based
on rain fall, témperature and evanportranspiration has been evolved which
is apulicable to England and ad&oining countries. The climatological inf-
ormation needed for such forcast in Pakistan is lacking, however reading
the érticle ona may conclude that the dissase even in comparatively severe
climate prevailing in England ié prasant throughout the year. In tngland

it is considerad to be a winter dizesase when the rate of infection is the

highast.

OQur data shows that the infection is present throughout the year,
however in some months it is more than other months, The Infection is
lowest in some months of year but the same month in the next y2ar nay
show congiderably high infection (see Table LIV). For =xample, in sheep
in Decembar to February thé infaection was only 8.69% and average worn
burden was 0,82 while in next year for the same period incidence was

34,62 and avarage worm burdan was 4.42,

From this we conclude that in Palkistan we have yet to establigh
sound basis for the study of seasonal variation, ‘lerely mentioninn a
higher or lower incidence in particular months of the year is not

sufficient.

Reside livers attached to the viscera examined in the present survey
w2 alsn included in our protocol to examine extra livers suspected for
fascioliasis. These livers were comparatively from older animals. Two

livers each from sheen and goats were examined on weekly basis,

These livers showad higher incidence and worm burden, The incidence
was as high as 94,.77% and the lowest was 22.62% in Junz and August. The
lowest infection and werm burden in June and August was feund in shrep in
ond yvear. In first yaar from March-May in goat the incidence was the hig-

hest. There was also an indication in th2 livars attachod to viscara that
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~June to August infection was invariably low, This may be an indication
that March to May the infection in snails may be at its lowest in the
snails. June to August months are the hot months in N.W.,F.P. except the
mountainous regions. Eithef the snails during March to May are not infece
ted or if they are infected may not be shedding the cercariae, Though it
has been shown that in snails during aestivation development of parthen-
itae continue but emergence will be delayed till the advent of favourable

season (Taylor, 1949, as quoted by Soulsby, 1965),

To summarise the whole information we have éained for seasonal
variation and worm burien of‘Fascioliasis in sheep.and goat one can say
that the infection did not follow a seasonal pattern as some Pakistani
authors like to suggest, For seasonal variation worm burden and.incidence
should be used together és parameter. Moreover lower incidence may not

necessarily reflect lower worm burden (see Tables LIV and LV).

The source material for analysis also shows that if suspected livers
are seen both incidence and worm burden is high while almost random Sam =
ple as were the liver attached to the viécera in the present survey sgho-
wed that the worm burden as well as incidence was low, If there was any
consistent variation found during tho two years of study it was found in
June-August when the infection was 10&, in all other months on quarterly

basis it fluctuated in a mammer that no definite trends were noted,

Unless we work out the life cycle of Fasciola hepatica under our

field condition in relation to the climatological factors, life histqry
of snail, and epidemiclopical factors which effect both snails and vert-
ebrate host any conclusion on this aspect of fascloliasis will only be

conjectural,

Dicrocoelium lanceatums

Dicrocoelium lanceatum has two intermediate hosts, the first being




Table LIV:

2329

Seasonal occurrence of Fasciola hepatica Linnaeus, 1758

in sheep and goats of Peshawar examined for the years

1978-79 to 1979-80,

Quarters: } Averapge worm burden: % Incidence!
1] - L]
1 1
3 1979 1980 L1979 1980
1
| %Sheep Goats §Sheep iGoats Sheep icoats ESheep gcoats:
I-Dec - Feb  10.82  12.43 14,42  19.19 18,60 121,17 (34,62 146.15
1 L] 1 t 1 I 1 4
1 ¥ 1 L] ] 1 1
IT-Mar-May  15.28 10,59 16.69  16.10 %32.00 115,78 157.69 146,42
. [ 1 1 t t
o RV .
IT7 -June-Aug: 17.67  11.19 i1.26 12,77 {24.00 {1764 111,54 122,22
] ] L 1 t i
A : | | ! ! i
IV=Sep - Novi 14.83 16,66 16.84  [0.85 !45.83 129,16 {28,00 120,00
' b 4 ! : ) !
; ! : : ; ; !

ot by 8




240

Seasonal occurrence of Fasciola hepatica (Linnaeus, 1758)

Table LV:
of extra livérsof sheep and pgoats of Peshawar examnined for
the year 1978-79 to 1979-80,
Quarters: i Average worm burdent i Incidences:
1
1979 1980 {1979 1980
L "
! Sneep E Goats ] Sheeop E Goats ESheep i Goats iSheep 'Goats
' 1 L [ s (i
' ! ' ' ! ; ;
i ! | : | | Lot
I-Dec-Feb 122,21 | 18,06! 13,78 1 11,36 !78.26 | 81.25 169,59 180,00
4 1 1 t
TR S T I A e T
II-Mar-tay  }19.41 | 16,53] 11,00 | 10.34 194,77 | 81.25 183.33 182.60
] 1 L] t ¥ 1]
] ; z ! ! 1 P
1 L] 1]
IIX-June-Aug: [10.14 ! 11.63‘ 6.03 | 7,00 !75,00 | H£6.66 5°9.62 §39.13
1 t 1 1 ] ¥ i
' 1 ' ' 1
i | ! : ; I ! :
) b : : : L :
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a snail and second an ant (Genus Formica). The eggs hatch when eggs

containing miracidia are ingested by the snails. Though a large number of
snails are incriminated as the first intermediate host, however Cionella

lubrica and Zebrina detrita have been infected experimentally as quoted

by Soulsby (1965) . The rate of development is slow and it may take upto
three months for development in the snail host. The cercariae 200-410 in
number may clump -together in pulmonary chamber of the snail and forn

slime balls, These slime balls are eaten by ants (Formica fusca)} The

cercariae wander to the abdominal cavity where metacercariae are produced
26~3%6 days are required at 28~30°C while at lower temperature 1t may take
longer. Infection of definitive host occurs when ants are acclidently ing-
ested. The metacercariae are digested from the body cavity of the anf and
then undergo migration to the liver via portal circulation and arrive in
bile duct and mature, A period of 7 weeks 1in required from the time of

infection to epg laying in the vertebrate host (Soulsby, 1965).

This information though from other areas shows that it may take
at least 6.months to complete cne generation from egg to mature flukes

ready to shed next generation egES.

The outstanding features of our data are summariged with speclal

reference to seasonal variation and worm burden (see Table LVI).

The pooled data on quarterly basis showed that both in sheep and
goats the infection was sporadic. In sheep host only two animals in each
year were found infected. Héwever, these two had an impressive number of
960 and 2553 worms. In goat host the situation was that only three hosts
in June to August were found infected with an average worm burden of
0.77. This shows that infection is found seldom and the worm burden is
also low, however sometimes a few may show 1arge number of worms as in

the case of shrep mentioned above, In a previous survey of Helminths of
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goats in Peshawar Siddiaqi and Ashraf (1980) found only one host infected

carrying 152 wornms,

In extra 1ivexsexaminedAthe situation was not very much different
though we expected higher.;ncidence of D, lanceatum. In goats only one
host was found infected with single worm in first year while none in
second year. In sheep host two host were found infected in first year out
of which one carried 1348 worm while the other one carfied_only 3 worms.
In second year there was no infection. Such high infection has also been
noted by many workers. Soulsby (1965) mentioned that when such ﬁigh inf-
ection occurs it may lead to general wasting, oedema, anaemia and enter-
itis, There is little or no immunity and with continous exposure the
burden becomes increasingly additive (Soulsby, 1965). Soulsby (1965) is
of the opinion that since heavy burden of the parasite may oceur in'anim
mals without producing marked pathologidal and clinical signs the chances
of Infection of the intermediafe host is high and it is likely that rapid
expansion of the infection will occur when introduced in new area. He
quoted an example from New York (U.S.A.) where in 1940 only two cattle
with this parasite ococurred but by the end of 1940 it was widespread to
be considered of economic.importance. We may expect a similar situation
in N.W.F.P. Ve may also like to speculate that focal putbreaks may be

occurring which normally may go unnoticed,

sarwar (1962) in his extensive survey of worm parasite in Pakistan
did mention liver fluke, amphistomes and schistosomes but did not mention

any finding of Dicrocoelium lanceatum,

In conclusion, one may say that in D. lanczatum the worm hurden is
erratic, some of the hosts may carry very high infection while gonerally
it is of low grade. Similarly the seasonal variation 1is unpredictable as

+he incidence and worm burden does not follow any trend,
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Seagonal occurrance of Dicroceoelium lanceatum Stiles et,

Table LVI:

Hassall, 1898 in sheep and goats of Pesghawar exaﬁined-for

the years 1978-79 to 1979-80.
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Cotylophoron ovatum:

K

Since 1ts discovery by Harshey (1934) no attmept has been made to

study its life cycle, However, an allied species C. cotylophorum has. been

subject of 1life history studies in India (Srivastava, 1938; Sinha, 19503
Varma,'1961) as quoted by Horak (1971), Varma (1961) found that under labs

oratory conditions Indoplanorbis exustus will take miracidia and start

producing cercaria from 26th day onward, Cercaria encysted on plants.
Experimental infection of sheep with metacercariae showed that 180 days
may be required fqr first eggs to appear in  faeces. The information though
scanty shows that about 7-8 months may be needed to complete the whole

life cycle,

The data for seasonal variation based on incidence and worm burden
is presented in Table LVII., In sheep no infection was found in firsf six
months from December to May while June to November only two sheep were
found ihfected with 9 and 28 flukes respectively. In the second year there
was no infection from December to February while in II, III and IV quar-
ters 2,2 and 1 hosts were infected with bare minimum of 10, 15 and 3 flu=
kes respectively, More goat hosts were Iinfected especially in March to May
in the second year with an average worm burden of 3.39 (See Table LVI for

details) .

The information leads us to conclude that in case of C. povatum low
grade infection and incidence is the common observation without any def-
inite trends towards seasonal phenomenon, Such low burden may not be imp-
ortant from pathélogicél point of view but méy have epidemclogical signi-
ficance that it may provide source of infection for susceptible host thro-

ughout the year. Cotylophoron ovatum has not been renorted from any part

of Pakistan but C., cotylophorum has been reported from Sind by lMohiuddin
et al. (1984) who showed that it may be have seasonal variation merely on

the basis of data only for one year, However the higher incidence (upto



245

33,7%) mentioned by them is of interest., Bawa as early;as 1939 has
_reported an outbreak of amphiétomiasis in 8ind which occured aftef.raini
and floods. Moghe (1945) found 13.2% goats infected with C. ovatum Qitﬁ:
2.7 worms in cold season, To best of our knowledge this is the only refe=
rence of C., ovatum worm burden and seasonal varlation we couldlfind. This
information is for central provinces and Berar and Central India., There i
not much difference between our studles and theirs. In sheep they found
2.6% infected with 3 flukes in cold season, no infection in dry secason and
2.7% with 5 worm in wet geason. As they examined lesser no of‘aﬁimals as

compared to our survey it may account for variation in results,

Majid and Hussain (1980) found C. cotylophorum In 21.87% of 320
sheeps examined at Lahore according to them amphistomiasis is the biggest
trematode malady of sheep in Pakistan, They also showed 12-~285 worm load

with an average 287 from October to January,

Paramphistomun (E) explenatum:

The only reference to the 1life history of E. (E) explanatum is that
of an abstract of a paper'read by Srivastava (1944) published in the‘proc—
eedings of 31st Indian conference, He reported that this parasite occurred
in the bile duct of cattle and buffaloes in massive number as to choke the

bile duct., Indoplanorbis exustus could be infected experimentally, The

complete work to best of our knewledge was never published, However, as
it is a common knowledge that Paramphistome encyst on herbage, this para-
site. may also follow the same pattern, PE. inchikawai takes 25 days for
development in snail and 49 days for metacercaria to develop to sexual

maturity in sheep {Kisilev, 1967 as quoted by Horak, 1971},

P. (E) explanatum was found in the present survey in sheep in all
the months except tarch-lMay of the first year and December to February of

of 2nd year, In all others singl2 host was found infected with average of
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Table LVII:

aeasonal cccurrence of Cotvlephoron ovatum HWarshey, 1934

in sheep and goats of Peshawar examined for the years

197879 to 1979-80,
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Table LVIII: Seasonal occurrence of Paramphistomum.(E) exglanatﬁm

Crepl, 1B47 in sheep and goats of Peshawar éxam;ngé

for the years 1978-79 to 1979-80,

Quarters: E Average worm burdent Incidence:
'
{1979 1980 P 1979 1980
L] )
E Sheep Goals Sheep Goats E Sheep Goats Sheep Goats:t
: L) 1 : 1 1 L
: ? A : o
I-Dec=Feb 0.17 | 0.08 0,00 10,26 | 4,34 | 4.34 10,00 j 3.84
| i " t ) T
II-Mar-May 0.00 | 0.,33 Eo.éﬂ 0,03 ; 0.00 | 4,40 §3.84 11,00
! ] ! ' !
L] ¥ t
ITI-June~Aug:{ 0.34 ! 0.00 20.05 0.00 ; 3.84 ; 0.00 EB.B& E 0.00
5 1
IV~Sep-Nov., | 0,08 i 0.00 10,04 10,00 { 4,16 i 0.00 14,00 § 0,00
t t
I —— 1 b 1 ]
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worm burden of 1-16. This shows a low grade infection and worm burden,

- As compared with sheep which showed no infection from March to May goats

had 2 hosts infected for the same period June-August and September-Novem-
ber of both years did not show any infection in goats. In renaining months
single host was found infected, The worm burden was low (1-9 per host)

{(Table LVIII).

Gastrothylax crumenifer:

Surprisingly, no detail information 1is available on the life éycle
of G. crumenifer. Yamagutl (1958) has quoted Srivastava (1944) who expe-

rimentally infected Indoplanorbils exustus with the eggs of the parasite.:

Following the general pattern of other smphistome one presumes that meta-

cercariae encyst on vegetation and there is no second intermediate host,

Our data on seasonal variation and worm burden showed {Table LIX)
the presence of infection invariably in all quarters in sheep and goat
host except I quarter in 1st year, In all other quarters infection secems
to be of low grade incidence wise and also in worm burden except in isol-
ated cases when the worm burden was high., This has been the experience of
other workers as well, Mﬁkherjee and Deorani (1962) found that in an expe-
rimental sheep beside other amphistomes 27,768 G, crumenifer were recorded
Moghe (1945) in a survey of helminth infection in sheep and goats and cate
tle found that G. crumenifer was more common in winter as compared to dry
or wet season and the number of flukes ranged from 1-10,000 in the case

of sheep and goaln

In a recent survey of helminth parasites of sheep and poat Mohiuwe
ddin et al. (1984) found that incidence of G. crunenifer is high from
May to July, falling down to low levels from August onward, However, the
graph representing seasonal variation shows higher incidence from Janu=-

ary to April,
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Table LIX: Seasonal occurrence of Gastrothvlax crumenifer (Crepl,

1847) Otte, 1896 in sheep and Goats of Peshawar examined
for the year 1978~«79 to 1979-80,

IV-Sep=-Nov,

Quarters: EAverage worm burden: g Incidence: .
{1979 1980 ' 1979 1980
t : t
ESheep Goats Sheep Goats Esheep Goats Sheep Goats:
I-Dec-Feb ;0-00 ; 0.00 ; 6.69 g %86.15 %o.oo f 0.00 :; 7.69 §11.53
II-Mar-Mey  {0.64 | 12.29 113.73 P 1,78 14,00 | 3,70 111,53 | 7.14
IIT-Tune~Augs %0.30 0.15 0,96 ': 8,51 %3.84 ' 3,84 1 7.69 ' 4 40
go.'fe , 1.66 0,72 ' 4.50 14,16 ' B8.33 5 4,00 §1o.r>o
: ! : ; : : .'

'
1
1
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Ags one can see the infection rate as well worm burden was low both
in sheep and goat without any seasonal trend. We pooled the data for all

amphistome infections i.e Gastrothylax crumenifer, Cotylophoron ovatum

and Paramphistomum (E) explanatum with a hope that we may get an over all

picture of amphistomiasis in sheep and goat. The data is presented in
Table LX., From this pooled data an interesting picture evolved that In
the first year conditions were somehow less favourable for amphistomliasis
in sheep and goats as conmpared to second year, In sheep in first year the
incidence and worm load was consistently lower than second year for the
same perliod, In goats the situation was the same except September to Novj'

ember of first year showed higher'incidence than the same perlod of second

year,

This led us to conclude that it is not a seasonal phenomenon in the
sense it is interpreted by most workers especially in Pakistan. On the
contrary, in some years the condition related to climate may be such that
it may show hipgher or lower incidence, Though our data has also limited
value as it is only for two years but we can speculate with reasonable
confidence that if data is collected for a number of years for parasites
as well as for climatological conditions favouring or otherwisefzgphisto—

miasis there will be years of low grade infection and worm burden or

vice versa,

Though we did not mention it in the case of F, hepatica but it

seens to follow the same trend,

The picture which evolved from analysis of data on trematode infe-
ctions in sheen and goats for twe years showed that the number of species
involved are the one which are commonly found in other places except

Watsonlus capri which has"been.described in this study for the first time,

Variance in worm burden and incidence was used as indicator of seasonality
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of the parasite. No clear cut summer or winter trends were found. Perhaps
this kind of survey has limitations for the study of seasonal variation,
More involved techniques and observations on all facets of bilogy of the
parasite and snail vectormhave to be devised., Only conclusion is that inv-
ariably trematode infactions ars found throughout the year. In a particu-
lar month or months greater incidence or worm burden of a speclfic infec-

tion is merely an indicator of the more favourable conditions prevailing

in that particular ye2ar., The same thing may be observed in the same months'

of the next year or following years.

Worm burden as an indicator of itensity is also very much variable.
In helminthic infections thae worm burden is a build up process. Each time
animal is active in th: infested area it may pick up a few parasitic sta-
ges. If exanination of two hundred gastro-intestinal tract of shecep and
goats is sufficient data to draw any conclusion then one may conclude that
in sheep and goats trematode infections are invariably light except a few
individuals which may show numbers, which may be relatively very high,
Such individuals are important in two ways, firstly, these are the animals
which have worms in a number to show clinieal signs and symptoms, there-
fore nead treatment. Secondly, they -msure the perpetuation of the Infec-
tion in nature. Some times when the conditions, bilopical as well as
climatological factors are favourable may lead to epizootics, Such epiz-
oatics are observed sporadically by veterinarian, However, they are seldom

reflected in surveys like one conducted in the present study.

In Pakistan, such epidemics have not become a common occurrence due
to husbandry practices in voegue, As mentionad in introduction big herd of
sheep and goats and specific grazing ranges are very few, Therafore there
is almost no concentratidn of big herds on speclfic pasture where the

parasite has a chance to flare up in epizootic proportions,.
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Table LX: Sepasonal occurrence of Paramphistomids in sheep and pgoats

of Peshawar examined for the years 1978=79 to 1979-80.

Quarters: Average worm burdent Incidence:

1979 1980
Sheep Goats Sheep Goats

1979 1980 -
Sheep Goats Sheep Goats:y

N T e e bt . S T
ot o e ik 8 Y ok s et e ) iy sy sy s e e e i
]
k. S0 e ]

: ; . ;

I-Dec-Feb 0.17 % 0.30 %6.69 §386.50 12,50} 17.65% 11,761 27.78

TI~Mar~Hay 0.64 | 12,88 514.57 § 5.03 12.50§ 11,11} 29,41} 30.00

III-June-Aug: | ©.30 i 0.15 E 1.88 1 8.5 11.76% 11.11§ 22,22} 22,22

IV-Sep-Nov. | 1.37 % 1.79 | 0,88 § 11.95 | 12,501 22,22} 28,57} 15.00
! t .

L] L]
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Cestoda:

Moniezia expansa:s

Moniezia expansa showed light infection and low worm burden both

in sheeo and pgoats (See Tible LXI), In sheep June to August in the first
year and Septembar to November in 2nd year there was no infection, In the
remaining roeriod the incidence ranged from 3.84 to 8,00% and worm burden

1-5 (Average 0,08-0,11),

In goat no infection was found from December to May in the first
and 2nd year and September to MNovember in the second year. The inféction
was highest in June to August in both the years while infection was also
Tound in Septambar to Novembar of first year, The worm burden on fhe ave-

rage ranged from 0.9~0,29,

Moniezia expansa employes orbatid mites as the interme’liate host in

which it takes 15 weeks to develop. Accoriding to Soulsby (1965) it effects
young lambsmore than older animals and according to him the infection is

hipghest during May to July,

In the vresent survey it could be seen that in goats the infection
was highest from June to August while the sheep behaved as mentioned by
Soulsby (1965) at least in the first year. The climatological factors
and population of orbatlid mites determine the higher or lower incidence,
Mohiuddin (1984) showed that Monieziasis in sheep and goats in Sind invo-
lves M. expensa and M. benedeni and is more prevalent during winter months

showing rising trendis from September onwards,

zakharevich (1937) as quoted by Spasski {1951) studied the dynamics
of Monieziasis in sheep. Two species of lioniezia were encountered; M,
expansa and }M. benedeni, Up to the end of May sexually mature vorms were

found and in the last days of May young worms were found., Thus the sexu-
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geasonal occurrence of Moniezia expansa Rud; 1805 in sheep

Table LXI:

and Coats of Peshawar examined for the years 1978-79 to

1979-80.
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sexually mature forms of M. expansa were encountered, According to the

author M. expansa is more important in the epizootics of kids as compared

‘tolﬂ. benedeni which is more important in cattle. However, our data showed

that hoth species are present in sheep and goat. Moghe {1945) found that
there was no infection of M. expansa in dry ssason in some parts of India

while in cold and wet season low grade infection was present,

According to Rayski (1952) the mites on pasture are infected throu-
ghout the year, therefore, chances of infection in susceptible host are
throughout the year. llowevar Ershov (1956) reported an increase in mites
over a number of vears in Alfalfa pasture and open forest but in field of

similar situation the fluctuation is very small (Spasakii, 1951).

Monieziz (B) beneédeni:

The worm burden is presented in Table LXII, in sheep Moniezia (B)
benedeni was foun:d throughout the first year but highest infection was
found from June te August (1823%) with average worm burden of 1.11 and
the lowest incidence was fcund in September to November, In the second
year there was no infection from December to February. June to August the
infection was highest.for_tbe gecond year but lower than the first year

for the same period,

In goats there was no infection in September to November periad in
second year and lowest infection was found in the June to August period of

the second year,

Moghe (1945) found that séasonal pattern of M. henedeni was essent-
ially similar to that of M. expansa as there was no infection in the dry
season. Tharar (1956) in a very comprehensive survey of helminth parasi-
tes of sh:ep and poats fr;m India observed that M., gxpansa was very common
while M, benedeni was rather rare. Speacht (1982) found M. benedeni rar—iﬁﬁ

ely by post moretga\examlnatlon of sheep and roat from South Mozambique 01_
from spring Eo-early autmn.
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Seasonal occurrence of Moniezia Qﬁt@nédehiﬂﬂoniez, 1879)

ILXIT:

Table

in sheep and goatsof Peshawar exairined for the year
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Avitellina dentripunctata:s

The life cycle of Avitellina centripunctata is unknown (Soﬁlsby,

1965) ., Therefore, it is difficult to assess when the tape worms will
mature or will be found in sheep and goat host. The data for worm burden
is presented in the Table LXIII, The data showed that it was consistently
absent in sheep and goats from September to Noveﬁber. In both yéars high-
est infection and worm burden was found in Decamber to Febfuary in'éheep
in the first year and June to August in the second year. In goats in‘the"
first year however, highest infection was found in June—August and in
second year from December to February while no parasites were found in
June to Aupust. Comparing with Moniezia spp, it seems that Sepfémber to
November is unfavourable period for cestode infection found in the present

survey. However, Mohiuddin et al, (1984) showed that A. centripunctata

alongwith other species of anoplocephalid showed a rising trend from Sep-
tember which was maintainad upto December-January period. Thz earlier
study of Moghe (1945) showed that A, sudanea was found as low grade infe-
ction in dry, wet and cold season, Thapar (1956) in a more comprehensive

survey of shoep and goatsin India reported A. centripunctata in summer

months {July to September) with higher incidence.

Stilesia vittata:

Incidence and seasonal occurrence of Stilesia vittata is presented

in Table LXIV. In sheep host the infection as well as worm burden was
more in the first year than in second year, In hoth years the incidence
as well as worm burden was highest during the period Decembar to February

though infection existed throughout the year at low level,

The situation was not very much different in goatsexcept in the

second year where from June to November no infection was found,
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(Rivolt, 1874) in shieep and goats of Peshawar examined for

Seasonal occurrence of Avitellina centripunctata

the years 1978-79 to 1979~80.
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Table LXIV: Seagsonal occurrence of Stilesia vittata Railliet 1898

in the sheep and goatsof Peshawér exanined for the years

1978-79 to 197980,

Quarters: E Average worm burden: E Incidence:
I 1979 1980 v 1979 1980
! ' 3 y
'Sheep Goats Sheep Goats :Sheep Goats Sheep Goats:
1 1
H T 7 T —t : T 7 T
} : ! ; } ! : ;
' t ' t t 1 t
' IR 1 t 1 ! 1 [
] ]
IT-Mar-May 11,64 11.07 10,38 {1.10 116,00 [18.51 | 3.84 {10,71
¥ t t 1 ' ) ] t
1 t 1 1 1 ¢ 1 L]
ITT-June-fug {7.50  {14.50 10.15 10,00 111.53 §15.38 13,84 0,00
t 1 : 3 t
| ' ‘ ! t ! ' : H
IV- Sep-Nov. 10.20 Eo.ou 12,52 10.00 §12.5o ! Eh.oo 10,00
: 1 H ) 1 1 1 i i

-
—
)
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Mohiuddin et al. (1984) foun? that Monlezia expansa, M. denticulata,

—

Svitalline eantrinsuctata and 3tilesia globhinunctata showad rising trands

from Septewher which isg maintalned upto Necember and January period. Accow

rding teo them Avitsllina centriounctata showed two peaks in a year, Their

analysis of seasonal wariation is basad on incidence of infection for only
one y2ar, As it has been emphasised vrevicusly such data is rather inaﬂeq-
uate for geasonal variation which is a very complsex and invelved phenone-
non. For exanplae, all anwplocenhallids utilise mites as the Intermadiate
host., The dynamics of population of mites will determine their magnitude
of infactiveness, which in turn will be conditionad by a numbsar of clima-
tological factors, The siznificancze of age, previous 2xrnerience of infec-
tion and raszistance and huébandry practices of the vortebrate host will

further comnlicate the sutcome of thz process.

To sum up, like tramatode Infaections, costodes do not show clear
cut s~asonal variation. “hatever conclusions havae been drawm by previous

worknrs in Pakistan and else whare aras only conjectural.

As all the anoplocephalid have essentially a similar life cycle
therefore we pooled the data for all the four snecies found in the present

survay namely, M. expansa, M. beneleni, Avitellina centrivunctata and

Stilesia vittata for sheep and goats for two years of survey ito see if a

batter nicture of s2asonal variation based on Incidence and worn burden
could ba evolved (see Table LXV), onz thing is obviously very clear from
pooling of the da2ta that both in sheep and goats the infection as per
incidence and worm burden was mora in the first year than in second year,
secondly, September to November seems to be the tiwe when the infection
is gt its lowest in shesew as well in gosts. The polled data also showad
that apparently congitions were gore conducive in the first year than in

sacond yelir as is evident from the incidence as well as worm burden.
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Table LXV: Seasonal occurrence of Anoplocephalid of sheep and goats

of Peshawar examined for the years 1978-79 to 1979-80,.

Quarters: E Averape worm burden: E Incidence
i ] .
b1979 1980 11979 1980
1 [}
:Sheep (toats Sheep Goats ESheep Goats Sheep Goats:
5 I T ' : ) :
I-Dec-Feb 112,04 13.k2 12,69 123.50 [60.86 [19.23 156,52 130.76
t 1 r ) 1 t ]
{ : 1 1 . : : t L
IT-Mar~-May 11.88 10.73 E1.15 §1.53 136,00 115,38 i25.92 §1h.28
i 1 t T t t ¥
t H . ] 1 ] ' T L
IIT-June-iug %8.69 10,53 114,92 10.25 126,92 123,07 134,61 {11.11
1 : : : t 1 :
IV- Sep-Nov, 10.66 12,60 10,54 10.00 125,92 {8,00 t20.83 10,00
] ] ] 1 t , 1
. ] i 1 1 1 1 ]
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Cysticercus tenuicolliss

It is the larval stage of Taenia hydatirena. The adults are found

in canids like dogs, foxes, coyotes and other wild forms. The ripe prog-
lottids are shoed which when swallowed by herbivores like shzep, pgoat and
cattle lead eventually to form larvocyst (cysticercus) initially in liver
and then in partas of peritonaeal cavity. Anishchenko (1954) as quoted by
Abduladze (1964) described four phase of course of pathology which shows

that from time to infection to potency of cyst may take about a month,

In the present survey cysts were found in liver and other parts of
the body as shown in Table XVI, The data computed for different gquarters
showad that both in goat and shaeep the infaction was present in both years.
In sheep the highest incidince was found in December to February (average
1.95), In second yo»ar the incidence was highest in March to May (30,76%)
but worm burden was highest intJune to August (average 0.38) while the
incidenbe was lowest (8%) from September-November. In goats the inciﬁence
was highest in Ist year in Deéember to February (21.73%) and so was the
worm burden (average 0,39). In the second year incidence was highest in

March to May (28.57%) Table LXVI,

Moghe (1945) reported C. tenuicollis from sheep and goat from

Central Provinces and Berar and Central India, In pgoat no infection was
found except in wintor and the worm burden was extremely low while in
shaep thoush it was found throughout season but the infection as well as

worm burden was extramely low,

In the present survey in extra liver and lungs suspz2cted for helm-

inthic infection the Cysticercus tenulcollis was much lass than in the

livar and lunpgs attached to the viscera, In sheep no infection was found

fyrom March to May in the Tirst year and March to August in second year,
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Table LXVI: Seasonal occurrence of Cysticercus tenuicollus (Larval

form) of Teania hydatigena Pallas, 1766 in sheep and goats
of Peshawar examined for the years 1978«79 to 1979-80,

Quarters: E Average worm burden: i Incidence
X 1
i 1973 1980 L1979 1980
Esheep Goats Sheep Soats iSheep Goats Sheen Gbats'
: 1] ] - f 1 1
! P E ; i i .
I-Dec~Feb ‘1.95 ;0.39 10,26 13.69 %21.73 121.73 118.38 123.07
1 1 T 1
1 1 ' : 1 { ' 1 ]
] 1
II-Mar-May §0.2O 20.29 10.30 i0.39 E16.00 !7.&0 i30.76 E28.57
i i ! i { ' i
! 1 ; t
ITI-June-ug {0.42  10.19 1038 {0.14 17.69  [19.23 119.28 {77.77
! 1 ' ! i 1
. t [ 1
IV- Sep-Nov. 10,20 10,08 ]0.08 {0.20 120,83 !8.33 [8.00 }20.00
1 ! }
L ] 1 1 1 1
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Seasonal occurrence of Cyticercus teﬁuicollis {Larval
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The dverage worm burden ranged from 0.02 to 0.13. In goats infection 'was
found only in December to February and Septembar to Novembar in first year
while in second year the only infection found was in June to August, The *

average worm burden was 0,3.

The difference in the liver and lungs attachad to the viscera and
extra liver and lungs may be related to the age group, It is assumed that

Cysticercus tenuicollis effects the young animals as compared to old,

perhaps due to development of resistance.

The situation seems to be in contradiction to that of facioliasis
where we found more infection in extra liver, This again emphaslses the

neeﬂ for evaluation of the material from differant SOUrCeS.,

Hydatid cyst of Echinococcus granulosuss

Hydatid cyst (Zchinococcus pranulosus) was not found throughout the

second year in sheep except in one host from December to February in which
1000 cysts were observed, In sheep in first year frop September to Novem-
ber and December to February the incidence was comparatively high, In the
goat host there was no infection from December to February and March to
tay while in the second y=ar the infection was present during this period
but not in June to August'and seplember to November, Tha worm burden was

highest from Decewber to February (See Table LXVIIL) .

There is no clear cut indication of seasonal variation however, at
a glance it seems that in the second year both in sheep and goat the inf-

ection with hydatid cyst was almost non-existent.,

In the extra lungs and livers suspaocted for hydatid infection one
consistant finding was that no infection was found in Septemhaor to MNovem=
ber period in both years in sheep, This was almost the case both in sheep

and goat in 2nd year in liver and lungs attached to the viscera (Sce
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Seasonal occurrence of Hydatid cysts (Larval form) of

Echinococcus granulosus Batsch, (1786) of extra liver

and lungs ekamined of sheep and goats of Peshawar for

the years 1978«79 to 1979-80,

Quarters: i Average worm burden: § Incidence
1979 1980 f 1979 1980
gSheep ;Goats 'Sheep :Goats §S§eep =Goats :Sheep ;Goats
I-Dec—Feb D495 t 4,00 '; 6.75 | 2.90 | 17,39} 12.50} 0.09 | 16,60
II-Mar-May i 1.41 i 0.59 E 12.86§ O.47 % 17.6h§ 9.37 E 10,00} 26,08
. i '
III~June~Aug i 4,03 ; 0.10 ; 1.59 2'1.56 ; 25.00§ 3.33 % 7.40 | 13,04
V- Sgp-Nov ; 0.00 g 0,31 § 0.00 é 0,68 g 0,00 % 27.27; 0.00 | 0,06
: 1 1 1 : 1 H
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Table LXVIII and Table LXIX).

Secondly, in extra livers and lungs the worm locad was higher as
compared to those attached to viscera (See Table LXVIII), This was expected

as the former were from older animals,

The results reported in literature regarding th»2 seasonal variation
and worm load of hydatid cyst is rather scanty,., Moghe (1945) found hyda-

tid cyst throughout the cold, dry and wet season in some parts of India,

As the animal which contracts hydatid infection will remain infec-
ted throughout life and the cyst may take many years to grow to large
size one may expect that %he infection will be found throughout the year,
though our data supgests that younger animals which have not been exposed
to hydatid infection previously, do not pick it up during the months from
Septemoer to November. This result is so consistent that it may be of

some significance in the epidemology of hydatid infection in this area,
Nematoda:
Trichuris spp:

Trichuris was represented by T. globulosa, 1. lani, T. parvispiculum

and I, indica, The last named was found in a very few cases,

T. globulosa was found less prevalent in June to August as compared
to other parts of the year in sheep as well as in goat. This was the exp-
erience in both years, The worm burden was also lowest in the same period

(see Table LXX). As compered to other nematode infections Trichuris glob=-

ulosa showed a consistent hipgher incidence throupghout the year, The aver=
age worm burden was however not of clinical consequence ag mentioned in

literature,



Table LXX:
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Seagonal occurrence of Trichuris globulosa (Linst., 1901)

from sheaep and goats of Pashawar examined for the years

1978-79 to 1979-E0,

Quarters:

Avarags: worm burden:

E § Incidences
' 1979 1980 i 1979 1980
t
‘Sheep GGoats Sheep Goats }Sheep Goats Sheep CGoats
: ; 1 ! ! !
L T 1 1 | |
I-Dec~Feb 11,13 11.26 13,19 13,30 ;tﬁ.ez 147,83 157,69 165.38
1 ¥ ] ]
1 1 t t 1 1 1
1 1 . 1 e
TI-Mar-May ';0.56 10,51 11,26  {1.17 140,00 |25.13 {46.15 32.14
] 1] 1 1] L]
] H ! ' i ! ] i
ITT-June-Aug [0.23 10,57 12.67 10,14 125,00 130,77 115,38 122,22
' P ! i ! ! ' { ?
' } ' f
. l ! § 1 .
IV- Sep-ov. [1.70 12,83 10.76 11,40 'il+5.£33 150,00 itm.oo 165,00
: ! H ! : :
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Trichuris lani showed a similar behaviour as T. globulosa in that

the prevalence was lowest during June to August in sheep. However, in
gosts lowest prevalence was in March to May in both years. It is interew-
sting to note that in sheep in the second year the highest prevalence was
in March to May period (Table LXXI). What it-means to us? 1t seems that
per se trichuriasis is not a seasonal phenoﬁenon in the strict sense but
infection may shoot up any time of the year when all the ecological and

other factors are conducilve,

T. parvispiculﬁm behaved thes same way as two other species mentioned |
earlier., The hipghast prevglence in sheep in the first year was in December
to February, though the highest worm burden (average 12,70) was in Septen-
ber to November, Both prevalence and worm burden was highast 1in December
to February in the second: year, The infection was maintained more than
40% throughout the four guarters, In the goat host the highest prevalence
was like in sheep in the first year, that is in December to February
perind while the wora burden was highest in June to August. In the second
year the highest prevalence and worm burden was in June to August period.
In goat the level of inf:ction remained more than 60% in all the quarters

of the first vear (See Table LXXIT)..

Taple LXXIITI shows the pooled data for all the four specles of
Trichuris. It indicated that trichuriasis stays at a very high level of
infection throughout tha year both in sheep and goat. The averare worm
burden is also comparatively high. Inspite of the pooling of data no clear
cut seasonal trend was obvious, However, autmn and winter définetly seem
to be period of high prevalence as coumpared to spring and summer,
Mohiuddin et g},(¢98&) baéing their information on data for one year sho-
wed higher prevalence in Septembar-October period, There is no other inf-

ormation available on the seasonal variation or worn buriden from Pakistan
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Table ' LXXI: geasonal occurrence of Trichuris lani {Artiukh, 1048)

from sheep and goatgof Peshawar examined for the years

1978-79 to 1979-80,

Quarters: E Average worm burden E Incidence:
b1979 1980 {1979 1980
1 1
1 . ' ‘
%Sheep Goats Sheep Joat g isheep Goatg Shech lGoatg
R t t T ¥
: L P E | E
I-Dec~Feb "1.34 11.39 10,26 ,}1.30 43,47 ;30.43 523.08 546.15
! 1 y
U | ) B A ! U S ) | S
IT-May-May 10,40 10.25 12,346 §o.35 | 24,00 %‘18.52 338.46 114,29
g 1 ! ' ¥ t ¥ t
[} H ' ' ' t
{ '
TTT ~Jun-Aiug: %0.11 dosz 10023 11,00 l7.69 123,08 123,08 {25.93
! ! E ! ! % E 3
t ? 1
IV - Sep-Nov.}2.55 12,20 }3.68 ;1.90 137.50 138.46 32,00 {35.00
; [l ; i 3 1 ]
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Seasonal occurrence of Trichuris parvespiculun

8

(ortlepp, 1937) frowm sheep and goatsof Peshawar ex:hined

for the years (1978=79 to 1979-80).

Avearage worm burden

Quarters: i i Incidence:
b 1979 1980 {1979 1980
' .
ESheep Goats Sheep Goats )Sheep GoatS gSheep (oat$
T T T T T ]
1
I-Dec~Feb  17.34 115,00 11,80 §11.65 178.26 178.26 gaa.m 169.23
: ! i 3 i ' i
TI-Mar-May 12,23 [2.40 16,50 14,89 156,00 }70.37 165,38 %39.28
[ - ] ] ]
] ' : ] L] 1 ]
1 ]
ITT-Jun-Aug {5.88 119.57 19.19 :16.92 169.23 165,36 142,50 |£1.48
] 1 ¥
U TR ST AU AU SO T
IV- Sep-Nov {12.70 10,79 [9.68 10,90 162,50 166.66 176400 1 45,00
1 1 1
k4 3 * 1 ] 9 i




Table LXXIIT:

273

Seasonal occurrence of Trichuris spp. Roederer, 1761

in sheep and goatsof Peshawar examined for the years

1978-79 to 1979-80,

GQuarters: 5 Average worn burden i Incidence:
b 1979 1980 {1979 1980
| Q— L} -
iSJeep Goats Sheep  Goats gsheep toats Sheen Goats
| ! ! = * ] ‘ T
: ! ? ' ; : :
I-Dec=Feb  117.65 19.82 116,26 §19.85 178,26 178,26 84,61 176,92
! | : ' | 1 '
¥ ‘ 1 t | ] =
II-tar-May  [3.44  {3.00 16,92 19.39 160.00 177.77 |69.23 139.29
¥ . T
| ' v ' ! ' i
}
ITI-Jun-tug  |20.57 16,53 11938 19.66 161.53 165.38 142,30 162.96
' ] 1
1 1 ' : ! 1 { t ! :
. * ] ‘ : ' ! L
IV~ Sep-Nov i15-83 115,37 |11.40 [17.65 |83.33 §79.16 384.00 §100.00
. I 'L ‘ ; t ‘ 1

-
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Skrjabin et al. (1957) have summarised russian and non~russian
work done on climatoand micrgélimatological factors effééting prevalance
of trichuriasis. It is generally agreed thaf distribution of trichuri-
asis is directly related to the amount of precipitatioh and anount of
water retained in the soil; It has heen established that whipwvorm e(gs

are more sensitive to low temperature and less sensitive to desiccation.

Bunostonum trigonocephalum:

Bunostomum trigonocephalum was found only in sheep host in the pre-

sent survey, In the first year a single host harboured 54 worms in Septem-
ber to November period, In the second year no worms were found in Decem=
ber to February and June to August period while in March-tiay three hdst
out of 26 examined (11.53%%) carried an average worm burden of 3,19 and

September-Novenber period one host carried 24 worms.

sarwar (1962) reported B, trigonocephalum from higher altitude

himalayan tract including Abbottabsd & Kaghan valley, characterised by
50-100" rainfall, high altitude with occasional snow fall. Further down -
he reported it from submountane region, comprising of Sialkot and Rawal-
pindi districts with'an annual rainfall of 30--50n, It was also reporfed
from Palearctic region of Kalat which is mainly arid repgion, Durrani et

.g&.(1981) reported 33% incidence of B. trigonocephalum from Jhelum valley

(Azad Kashmir) from sheep and poat, Le Richi et ai. (1973) found &% of

goats and sheep infected with B. trizonocephalum with more spring and

autmn prevalence but no clear cut pattern of seasonal distribution.
El-Moukdad (1977) found that out of 60 sheep examined in fustrla 2685 were

infected with B. trigonocephalum, As itisacsummary of a paper it did not

mention the worm burden or seasonal variation. Moghe (1945) found approx=

imatly similar occurrence'of B. trigonocephalum in dry, wet and cold

seasons, The worm burden ranged from 10«80 in roat. In gheep host there
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Tabhle LAXIV: Seasonsal occurrsnce of Bunostomum trigonocephalum

(Rud, 1808) in sheep of Pashavar examinad for the’

years 1978-79 to 1979-80,

Quarters: %Avorage worn: hurdea § Incidence:
11979 i 1980 11979 1 1980
i t i
l ? :
I - Dec - Feb io.oo | 0,00 - 1 0,00 ! 0,00
1 1
H [ ] L]
II - Mar - May 10,00 E 3,19 [ 0.00 P 11,53
! | : 1
- 1
ITI - Jun = Aug 10,00 ; 0,00 © 0,00 0,00
, ; ‘ |
]
1
IV = Sep - Nov 22.25 { 0.96 i 4,16 { 4,00
: % ' ; L]
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was more infection in cold season than in dry or wet season. Thapar(1956)

found that B. trigonocephalum occurred in sheep and goat in summer and

winter months in many parts of U.P (India) ., No clear cut rattern of 5883
onal variation could be derlved from their detailed but combersome table
es. Crofton (1953) found that the egrs of this species were not detect?d
until August and showed slipght increase in autmm and winter in low lané.i

farms of England,

According to McCulloch and Kasimbala (1968) climatological factors
exerted a noticeable influence on the distribution pattern of worm burden.

There was marked drop, almost to zero in the incidence of B. trisoncceph-

alum in the southern region of Tanzania which recelved a low rainfall,

Parnell et al, (1954) as quoted by Soulsby (1965) considered it
most pathogenic nematode., He further quoted Demidova (1957, 1958) that
in Moscow area all young lamb and adult sheep are infected with average
worm burden of 112,4. Sarimsakow (1958) reported an incidence of 83
with average worm burden of 162 in foothill of Uzebekistan, Ershov (1956)
noted occasionally from 60-68% of a flock dying from the effects of B.

trigonocephalum. - Five hundred to one thousand worms in young and old

animal may lead to clinical pathogenicity according to Soulsby (1965),
Judged from this criteria the worm load found in our survey is of a low
magnitude and it seems that in this area it is not as common as In some

other parts of the world,

Oesophagostomum spp:

In the present sfudy four speéies of genus Qesophagostomum have

been reported from bhoth sheep and goats host: 0, columbianum, 0. asgerﬁm,

Q. venulosum and 0. brevicaudum, Out of these four species life cycles

of 0. columblanum and Q. venulosum have been studied in detail by Veglia

(1923) and Goldverger (1951), Life cycle of Q. columbianum takes about
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32 days and Q. venulosum about 31 days as quoted by Soulsby (1965) .

In sheep 0. asperum infection was absent from March-May in Ist year
and from December to August in second year. In goatsinfection was absent
from March-August in Ist year. In second year no infection was reported
from the whole year,. Higher infectlon was reported in both sheep énd goaty
in Ist year from Septembor to Novenber (See Table Lxxv).

0. columbianum infection was present constantly for both years in

both sheep and goats host. Higher incidence of infection was reported‘in
the months of December-February in both hosts for two years with higher

average worm burden (See Table LXXVI).

. brevicaudum was found only in two goats in second year with

two worm in each goat in the months of July and November,

0. venulosum behaved some what in the same way as Q. columbianum,

infection was highest from December-February in both sheep and goat except
in sheep in second year infection was not high in these months. Average
worm burden was also highest in these three guarters. In both sheep énd
goat in second year from June-August and in sheep in Ist year from Sept=-

ember-November. infectlion was absent,

The data for all the four species of Oesophagostomum - pooled

together for incidence & worm burden is presented in Table LXYVITII, For
the first time one can see that a consistant seasonal phenomen is appa-
rent. In both host the highest Incidence & worm burden was found in March
to May in the first year and June to August in the second year, This con=-
sistant result may be a mere co~incidence or show a seasonal phenomenon,

If it is seasonal even then it may be different from year to year,

For example, in first year the lowest incidence & worm burden was

in March to May while in second year it was in June to August when no
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Seasonal ococurrence of Qesgophagogtomum asperum

LAXV 3

Table

Railliet et Henry 1913 in sheep and goatgof Peshawar

examined for the year 1978-7% to 1979-80,
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Table LXXVI: Seasonal oceurrence of Qesophagostomum columblanum

Curtice, 1830 in sheep and goatsof Peshawar exanmined

for the years 1978«79 to 1979-80,

Incidence:

Wl
LW

Quarters: E Average worm burden i
] t
i 1979 - 1980 ; 1979 1980
{Sheep Goats Sheep (ioats ﬁsheep Goats Sheep (Goats
1 T : : T ]
. t i l ' : ,
‘ i ! 1
I-Dec~Feb !14.39 114,60 125,46 ;22.00 ;73.91 565.21 §69.23 '73.07
t )
! i ! ! H : 1 )
T1-Mar-May | 3.39 f1.40 19,57 11557 40,00 14,81 138,46 150,00
‘ , t ' 1 t
H : 1 H H 1 1
ITI-Jun-hug | 3.46 13.53 §5.69 ;:7.48 136,61 {1538 {19.23 [25.92
1
i | : ! ! i !
IV- Sep-Nov | 6.41 !13. 16,88 %18.25 45,83 |54.16 §56.oo gso.oo
. 1, { ! 1

|
{
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Seasonal occurrence of Qesophagostomum venulosum

LXXVII:

Table

(rud, 1809) in sheep and goats of Peshawar examined

for the years 1978-79 and 1979~80,

TIncidence:

11979

e e . ]

Average worm bhurden

1980

1980

t

Coats ['Sheep
!

Coatg Shecp Goatg

Sheep

Goatsg

w o
o o Q o
L] O (] -
=t - . o
A AU, e = SV S
-3 3
O g o o
i . o (=)
M o« L] .
- - C T
© -—
o - th o
d . th [ ]
W L L] -
&Y o~ [Fa (@
- A O
(=} o n n
L} (] L] -
Ny - < o
L 2 <« f
O 1 o o
Y o~ (& [~
L ] - - L
o o o -
mw!.lllnlli. lllllllllllll -
\D < (@ 54]
- O (o o
- - - -
— (=] (] o
-t LXa] \O Q
b [} - o
+ - - L]
b~ o - o
B~ o Q 0
< AN 48] e
- » L ] *
o < (& (@]

el =

> i o

L O <% =

g7 & A

1 ] ot Q

] ) L] n

T Mw“ 1 u
x

m 4 $— =

=4 ] ] 4




pASY

Table LXXVIII: Seasonal cccurrence of Desophagostomum sSPp.

Scheidepgger et Kreis, 1934 in sheep and goatsof
Peshawar examined for the year 1978-79 to 1979-80,

-

Quarterss i Average worm turden h Incidence:
I 1979 1980 1 1979 1980
L []
iSheep Gioats Sheep Goatg Esheep GCoats Sheep C(oats
' ; ] { i | ) 1
! y ! i ! ! ! ;
I-Dec-Feb 115,91 fzz.oo }26.92 ie;z.oo ;73.91 175.91 173,07 {76.92
E I' ; : L | 3 i
f
II-Mar-May  [3.52 12,37 110,19 }2.37 -iao.oo 122,22 150,00 153,57
} ; i ' ' 1
1 1 o1 1 1 1 1
1 1] 1 1
E i , x | : :' i
. 1
IV— Sep=Nov 17.37 113.62° {7.04 113,62 150,00 159.16 ist;.oo 170,00
' i i { : t 1
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infection was found in either host,. This again emphassis our conclusion

that frow year to year conditions may vary, thus effecting the paraaltism.

Chabertia ovina:

It has direct life éycle and takes approximately 48-54 days for
development in the sheep host as worked out experimentally by Threlked
(1948) , This means that after infection of the host approximately two
months are needed to complete the life cycle and theoratlcally six cycles
at the maximum may occur in a year 1f there is no immunity or seasonai

variation and pasture is being continously infected (Soulsby, 1965)

In sheep host only two hosts were found infected with an average
worm burden of 0,52 in thé December to February period. In the second year
there was no infection in the same period {(December to Fabruary) and in
all other three gquarters infection was present, the highest being in
March to May with an averége worn burden of 0.23, In goats the highest
infection (21.73%) was in December to February period with an average
worm burden of 3.13, There was no infection in March to HMay or September
to November., In the second year there was no infection December to Febr-
uéry and September to November period while March to May and June to
August infection was found in single host with an average worm burden of

0.14 respectively (See Table LXXIX).

The conclusion one may draw is that the worm burden is extremely
low as compared to other stronyyloid nematodes. Secondly, there is no
clear cut seasonal variation either in goats or sheep host or even when

the data is compared for two years in both hosts.

.~ Le Rich et al. (1973) found that Chabertia spp. showed an autmn
peak and a lower rate of infection in the summer for sheep and goat

hosts in Cyprus in a two year study. One fact is clear from our data



Table LXXIX: Seasonal occurrence of Chabertia ovina (Fabricius, 1974).

In sheep and poatsof Peshawar examined for the years

197879 to 197980,

Quarterss ! Average worm burdent E Incidences
1979 . 1980 L1979 1980
Sheep Goats Sheep  Goatg isheep Goaty Sheep Goatg
A A
I-Dec-Feb  {0.52  13.13 {0.00 0,00 [8.69 121.73 0,00 {0,00
1
» % ‘ i i o
II-Mar-May 10,00 {0,00 10,23 }0.14 10,00 ;o.oo 111,53 13.57
] P : : ' 1
1 L : 1 :
III-Jun-Aug 0,00  }0.19 10,07 10,07 !o.oo 10,00 13.84 13.70
! 1 ! ' i ' ! !
1 ' t i
t
IV -Sep-Nov {0,00 10,00 10,16 - 10.00 lo.00  to.00 14,00 l0.00
-l ¥ 1 : L ] 1 1
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that autmn (September to November) is comparatively free from infection
in both years in goat and sheep. It seems to be more of summer infectlon

with an indication of increase in spring (March to May).

Haemoncus contortus:

Haemoncus contortus is a parasite of abomasum of sheep and goat

and has a direct life cycle, Martin and Ross (1934) found that H, contortus
laid 5000 egg/day. It is generally considered to be the prolific egg-
layer and outstrips other trichostongyles in egg production (Soulsby,
1965} . The studies on the development of H. contortus under field condi-
tions by Dinnik and Dinnik {1958) showed that infective stage reached in
8~12 days in temperature conditions where the diurnal fluctuations of air
temperature was between a mean maximum of 24°% or more and a meén not

iess thén 12.3%. However, Soulsby (1965) warned that extrapolation Qf

results of one country to another is dangerous,

oF -
Amongst the few studies done in Pakistan on bialogyAgastrq@ntestinal

parasites of shoeep and goat is the one done by Rizvi and Barya (1967) who
showed that the optimum temperature for the development of the eggs and
larvae of H, contortus was 27% and summer season was less favourable than
spring and autmn. The optimum humidity for the development of the larvae

of H. contortus was 75%., Atbasi (1987) studied the development of H. cont H
-ortus in this laboratory and found that the best development occured in

tap water at 38°C & third stage larvae start appearing from 6th day.

- Haemoncus contortus infection was one of the highest ever amongst

the nematodes, In sheep‘ip the first year highest infection was found
from December to February with an average worm burden of 170,95 while
lowest was found in Septembor to November with an average burden of 41.12.
Tn the naxt year the hishest infection was again in December to February

with an average worm burden 152.34 while lowest was in June to Aapgust
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with an average worm burden of 24,

In the goat host thée highest incidence and worm burden was"aéain
in December to February (average worm burden being 451,73) and the lowest
infection and worm burden was in March to May (averape worm burden being
34,60), In the second yeaf +the highest worm burden was in September to
Novenmber however worm burden was slightly higher in December to February

(average being 78.38).

Ye hoped that Haemoncus being present throughout the year and worm
load being higher may show a clear cut seasonal phenomenon. OQur hopes were
belied as no clear cut trend of seasonal variation were seen as has been

the experience of many workers in temperate climate.

In temperate climaté, where.there are severe winters Haemcncus
contortus shows clear cut seasonal phenomenon called arrested development
or hypobiosis, According to Schad (1977) hypobiosis is caused by three
factors, namely host factors, paragite factors and environmental factors.

tnvironmental factors are relevant to our discussion of seasonal variatim.

As opposed to cold climate we expected that due to severe summer
in this part of the world the hypobiosis may express itself in the summer
months, However, our data did not reflect such a situation. This parasiﬁe
was top ranking amongst all parasitic infection showing one of the highe
est incidence and worm burden throughout the year, Inspite of thorough
search for inhibited fourth stage larvae no significant number were found
either in summer or winter, This may be expected as hypobiasis in H.
contertus and related penera of trichostrongyles is an adaptation to tide
over unfavouratle period. Perhaps; in our climate that threshhold (which
forces the larvee to undergo hypobiosis) never reaches, Therefore, it is

never expressed,



Table LXXX: Seasonal occurrence of Haemoncus contortus (Rud, 1803)
- in sheep and goatsof Pesghawar examinad for the years -

1978-79 to 1979-80.

Quarters: ! Avzrape worm burden: Incidence:
11979 9180 ' 1979 1980
Sheep Goats Sheep Goats ESheep Goatg Sheep Goats
i * P R
; J '
I-Dec-Feb  1170,05 1451.73 [152.34 178.38 191.30 [65.21 196.15 169.23
S AN : : : : :
|
I1-Mar-May isu.ao 36,60 143.50 135,92 176,00 140,70 161,53 §5o.oo
' 1 .
! : : : : ; SR
ITT-Jun-Aug 143,32 124 42 izl@.oo 176,11 180,00 157,69 142,30 162,96
E . ! i i 3 !
IV- Sep-Nov {41.12 130,00 {33.96 75.60 }66.66 179,16 192,00 {90.00
H 1 : H 4 ! H 3
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Dictyocaulus filaria:

Dictyocaulus filaria has a direct life cycle and considered geo-

halminth by russian workers (Soulsby, 1965). As the parasitic étages
spend time in the external environment the environmental factors will be
of considerable ecological consequence with special reference to worm
burden and seasonal variation, The eggs or larvae are volded in the ext-
ernal envoronment. 3ix to seven days are required to reach the infective
stage and abouﬁ L weeks to attain sexual maturity. All age groups are
susceptible and the disease runs a chronic course, Kauzal (1933) as quoted
by Soulsby (196%) noted that continous low temperature slowed the develm
opment but helped to conserve the vitality and prolong survivel, However,
at hipgh temperatare (26-33°C) all larvae degenerated. The temperature
plays a very important role in reaching th: infective stage., In England,
on pastﬁre at least 6 weeks are required to reach infective stage during
November and December but in June and August less than one week may be
necessary. The longevity of larvae also depends on temperature. The young
larval stages are more sensitive to higher temperature than the older or
advance stages. In Great 3ritain the longevity of the larvae depends on
the time of the vear., A miximum survival of 23 weeks was noted from Jan=
uary te June and cnly 7 weeks from June to August. Clinical infections
are seen more commonly during winter as compared to summer. Immunity to

reinfection is well established.

In view of the above mentioned facts, let us now review our fin-
dings,. In sheaep host in the first year the highest incidence and worm
burden was from September to November followed by in Decamber to Febru-
ary while during spring and summer it was comparatively low, However, in
the second year the incidence and worm burden was higher during December
to May as compared to June to November. In goats, in the first year

highest incidence and worm burden was found in December to February
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Seasonal occurrence of Dictyocaulus filaria (Rud, 1809)

LXXXI

Table

in sheep and goak of Peshawar examined for the years

1978=-79 to 1979~80,
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Table LXXXIX: Seagongl Occurrence of Dictyosaulus filaria

(Rud, 1809) sheep and goats of Peshawar for extra
Lungs examined for the years 1978-79 to 1979-80,

Quarters: i Average worm burdens: ! incidence:
1979 | 1980 {1979 1980
'Sheep (zoats Sheep  Goats ! Sheep Goats Sheep Goats
t ¥ [] 1 ¥ [}
A
I-Dec-Feb 36.47 165,21 14,87 136,36 13.37  [31.25 [4.33 ;30.00
I ]
[ .
II-Mar-May 10.82 111,76 ,2.06 i30.00 I1..90 115.62 15,08 543.47
: i : t 1 ' ¥
' ' f { ' ! A
III-Jun-Aug §0.57 16,09 {0.25 [11.11 10.06 !6.66 10.17 186.95
1 ] 1
SR T ST T N S S
IV -Sep=Nov 11.35 111.76 io.oo go.oo 13.77 113.63 [4.125 118.75
! ; } : ! ' ]
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followed by September to November, This is more in line with the inferm~
ation reported in literature as mentioned in the bégining off this account,
The lowest worm burden and incidence was in March to May and June to
August, In the second year highest worm burden was during March to llay but
incidence was from December to February and the lowest from June to Aug-~

ust and September to November., Over all it seems that Dictyocaulus filaria

is an infection of autmn and winter season in this arzes zs compared to
hot summer month of June to August., The data further showed thot for a
peak of infection to develop in December to February a rising trend was
saen In September to November and then there was a declining trend from

spring culminating into lowest incidence and worm burden in sumner,

The extra lungs examined for Dictyocaulus filaria infection confi-

rmed that this infection was a winter infection as it is highest during
this period. However, March to May period was differsnt in goat when it

showed the maximum incidence (see Table LXXXII).

Dhar et al. (1972) studied the prcvalence of lung worms infection in

sheep in Kashmir. They found Dictyocaulus filaria to be more prevalent in

October to November as compared to March to May period.

Prieumocaulus kadenazii:

Pneumocaulus kadenazii is also a parasite of lung, oripginally

described from musk deer from Russia, This is for the first time reported
from sheep and poat from this part of world. Worm burden and incidence
was low bhoth in sheep and poat in beth years. In sheep the highest infec-
tion was in June to Aupust reriod_im both vears, while In the case of
soat highest incidence 2nd worm burden was in Septerber to November period
yviile no infection was found in the second yeasr except one animal in

March te May period,
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Table XXXITIT:

- Seasonal occurrence of Pneumocaulus kadenazii Schulz

et Andreeva, 1948 of sheep and goak of Peshawar examined

for the years 1978«79 to 1579-80,

Incidence

!

Avorage worm burden
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Table LXXXIV: geasonal occurrence of Pneumocaulus kadenazii

(Schulz et Andreeva, 1984) in sheep and poats
of Peshawar.for extra lungs examined for the

years 1978-79 to 1979-80.

Quarters: i Worm burden: X Incidence:
b 1979 1980 L1979 1980
1
! Sheep Goats Sheep Goails § Sheep Goats Sheep Goats
¥
] L] 1 T 1 t 1
| L R
I-Dec~-Feb E0.00 '0.68 é3.45 30.30 0.00 518.75 §12.12 E6.66
' ' ' t ' St
: | : : § : : ;
II-Mar-May 14,25 0.125 10,93 Eo.ou 11,76 53.12 :10.00 ih.ah
| P 1 t v
i | i i : :
III~-Jun-Aug 10,35 ‘0.00 10.18 %0.00 ;3.57 E0.00 EB.?O E0.00
] L]
i ! i ! ! : : E
IV=- Sep-Nov EO.?9 ;0.00 i0.00 :0.00 52.9& i0.00 i0.00 g0.00
1 ; 1 1 ] 1 ) 1
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In extra lungs suspected of infection though the incidence and in
some case worm hurdeon was hipher than in lungs attach»d to the viécera,
however tho difference was not as spectacular as in the case of Dictyoc-

aulus filaria, Both in sheep and goat host a cursory look on the data

(see Table LXXXIII) showed that there was no seasonal trend in the dist-
ribution, In goat it seems to be a winter infection while no such indi-

cation is apparent in the sheep host, As this parasite seem to be adopted
to sheep and poat recently and has apparently been introduced from Russia
it does not seem to be well adapted; If our tgxonomic diagnosis is corr-
ect, then it is very interesting to study the behaviour of a parasite in

a new host and new locality,

Skriabina ovis:

Skriabina ovis was found only in the goat host., It has a direct

1ife cycle., The mggs are deposited in perianal region. The hatching occu-
rred in the small intestine and by 25th day larva becomes adult (Soulsby,
1965) .

In the'prasent survey the goat host carried infection only once in
the first year in March to May period. The infection was with single worm,
In the second year the highest infection (10%) was found in the September
to November poeriod with ah avarage worm burden of 5.,2. In the rést period
of second year single infection was found in each quarter with 0,07-0.96
average worm burden, Mohiuddin (1984) found peak of infaction in February
and again in June-July period, Sarwar (1962) reported this parasite from
Rawalpindi, Jhelum and Attock districts which he termed as Sub-Himalayan
zone and Salt Range. This range is characterised by hot valleys and
slightly cooler regions. The annual rainfall averages 25 cm and does not
exceed 50 cm,., According to him this species 1s also encountered in great
numbar in palaearctice region of Kalat with aridity as its characteristic

Teature of climate, Temperature ranges are greatly variable and rain fall
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'is scanty. Shah et al, (1980) found 14.6% of sheep infected with S. ovis
in animals élaughtered at Lahore (Punjab). They noted a heavy wornm burden
in wet season. It secems that S, ovis is a parasite which is found 4n cli~
matic conditions and topographic situations other than prévailiﬁg in
N.W.F.P. This may account of finding a very low worm burden as well as
incidence of this species. Cﬁeilappa and Gopalakrishnan (1977) considered
S. ovis as a rare parasite of goat in India, Le Riche et al. (1973) found
S. ovis in 9% goats in cyprus, The worm burden was considerable and mainly

found in autmn,

The review of literature showed that S. ovils has not been studied
for seasonal variation related to epidemiology to the same extent as other
gastro=intestinal nematodes in countries where live stocks farming is est-
ablished on large scale and on scientific basis, this may be due to the
fact that principally this is a parasite of goats and this animal is not

a traditional live—~stock of such countries,
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Table LXXXV: Seasonal occurrence of Skrjabina ovis {Skrjabin, 1915)

Wereschitchagin, 1926 of pgoatg of Peshawar examined for

the years 1978-79 to 1979-80.

Quarterss i Averare worm burden E Incidence:
¥ [
! 1979 - 1980 ! 1979 1980
! Y : '

Y - Dec-Feb | 0,00 i 0,96 . 0.00 | 4,00
! 1 1 1
i 4 1 1

IT - Mar-May | 0,03 E 0.07 E 3,70 | 3,57
| g s ]
1 ¥

IIT = June-Aug | 0,00 ! 0.81 ! 0.00 ! 3.70
1 i i )
: ! : :

IV - Sep-Nov. 1} 0.00 ' 5.2 J 0,00 H 10,00
' ' 1 1
1 1 1 L]




CHAPTER IV

DISCUSSION,
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DISCUSSION

The specified problems.reluted to Taxonomy, incidence, seasonal

variations and worm burden has been discussed in the relevant chapterg

The purpose of this discussion is to present an overall view of the
parasitism of sheep and goat in N.W,F.P and to draw conclusions if there

are any.

According to Van Veen (1982) "Parasitism is as mach land use and
“ﬁanagement problem as a disease problem", He further elaborates,."This
statement which is commonly accepted by veterinary epidemologist, indic-
ates the importance of management in the occurrence of parasitic diseése".
However, according to him this is often forgotten in the case of parasitic
problems and attention is only given to drug treatment which may result
in poor efficacy but no questioﬁ is asked about the parasite, host animal

and the management systems.,

Keeping the statement of Van Veen in mind a brief review of Phsio-
' and
graphy of N.W.F.P., management of Goat/sheep and epidemological factors

are presented,

N.%.F.P. (North West Frontier_Province) lies between 310.4 and
362,570 & 69°,16 and 749 .78, Tts extreme length these parallels is 408
miles and its extreme breadth between these meridians 1s 279 miles,
Approximate area of this Province is 38,665 square miles out of which
13,193 is said to be settledqdistricts while remaining is knowm as tribel
area, The territory falls into three main geographical divisions; the
Cis-Indus Districts of Hazara; the comparatively narrow strip between the
indus and the hills constituting the Districts of Peshawar, Kohat, Bannu
and Dera Tsmail Khanj and the rugged mountainous region on the north and

west between those districts and the borders of Afghanistan,
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The terrain of the province ranges from lofty mountains with rugged
valleys, to undulating and dissected sub-mountain plateaux and f1at piains.
The nbrthern and western parts of the Province are dominated by mountains,
with the highest peaks perpetually snow-clad, East of Tirich Mir (8421
meter) the highest peak is Hindu Kush, the glaciers are an lmpressive
sight. The Western mountains, on the contrary are dry with aridify incre=-

asing towafds the south as the heilght decreases,

The most useful is the vale of Peshnwar, a fertile plainlcovered
;ith alluvium rimmed by pradmont area in which surface gravel predomin-
ates., Kohat is a table land formed of sandstone and limestone and diss=
ected by streams, Bannu is a plain underlain by sandstone and conglomer-
ates and bordered by hills. Dera Ismail Khan is for the most part, a plain
formed of alluvium, limestone and gravels and dissected where erosion by
torrent 1s active. Hazara District in the northweast is generally mounta-

inous, with small plains between the ranges in the southern part.

Brcause the terrain of the Province is so highly diversified, cli-
matic conditions vary substantially, The mountainous areas are very cold
in winter and remain cool during summer. In the plains the summers are

hot and winters cool to cold.

Four season may be distinguished as in other parts of Pakistan cold
weather (mid December to March), Hot weather season (April to June) Mon-

soon season (July to September) and Post monsoon (October to mid December).

The cold weather season is characterised by high barometric press—-
ure, some what low temperatures and small precipitation from shallow
western disturbances, The minimum temperature occassionally falls below
freezing even in parts of plains. Rainfall during the months December to
March increases North-wards and Westwards reaching upto 10" or more in

-~ north and northwest.
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Hot weather is marked by high temperature and aridity. There may
be diurnal difference in temperature, day temperature may be reaching

upto 11&0F. Rainfall is small only 4-5" in Himalayan sub mountain areas.

The monsoon period 1s characterised by rains and low pressure,
While the post monsoon period is that of dryness, so much so that October
and November are the driest months. The pressure begins to rise in the

period reaching to its maximum in December ‘o March period (Rose, 1979).

. According to the classification of climate of Pakistan by Ahmad
(1964) NW.F.P. lies in subtropical continental highland with cold snowy
winters, mostly arid, with summer rains. The outer Himalayan arca wich
also include Hazara receive rainfall throughout year, with two maximum,
one in late summer and the other in spring. In €hitral and Swat the summer
rains become scanty and two éhird of rains are from December to April, In
the Kohat and Waziristan area the rainfall generally decreases towards

south,

Main forest lie above 3000 ft, and below tree limit in Northern
areas, The rainfall in this area is good and well distributed and ever
green Coniferous trees flourish, Grassland in Patches, large or small

-.are found in western hilly area,

At a glance one can conclude that the physiography of N.W.F.P.

presents a varied picture,
Hosts

Origin and History: Goats and sheep, together constitute the tribe
of Caprini which beloﬁg to family Bovidae of hallow horned, ruminant in
the sub order Ruminantia of the mammalian order of Artiodactyla, Much has
been written on the origin of sheep and goat but there is always inadege

uate information on which to develop any final opinion, Sheep and goat
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were perhaps the first ruminants to be domesticated around 10,000 BC
sheep were probably first domesticated in Iran and Baluchistan (Pakistan),
Demesticated sheep existed in Harépa and Mohenjodaro. Two oldest. civili;
zation known in Indo-~Pakistan sub continant ., Most of the present breeds
of sheep have traces of Mediterranean as well as Asian wild sheep, The

Paklstani breeds most prabably descended from QOvis vigei, The wild shzep

of Baluchistan, Afghanistan and Soviet central Republics as well as from

Ovis ammon, the marcbpolo sheep of China (Hasnain,1985).

Goats are bellieved to have descended from two living races of wild

goats Capra hircus aeparrus and Capra hircus blythi, These are the breeds

of high mountains of Aslia and the wild goats of Sind (Hasnain,1985).

Population and Breeds: According to cencus of 1988, There are
2.226 million sheep and 4,190 million goats in N.W.F.P., Twenty elght
breeds of sheep and twenty five breeds of goats have been reported from

Pakigtan,

The breeds of sheep can be grouped on the basis of their tail, l.e.
fat tail and thin tail. Goats on the other hand have been classified as
hairy and smooth coated goat, some breeds of sheep and goats have been
. imported in Pakistan these iﬁclude Angora goats, and Awassi, Rawboulllet
and Karakul sheep,., Seven breeds of sheep and three bhreeds of goalts are

found in N.W.F.P.

Range management: Rangelands are areas reserved for live stock produc-
tion from natural or seminatural vegetation, Range management is concer-
ned with the maintainance of range soil and vegetation reasources in a
stable and productive state. Range loands are areaé climatically or topog-
raphically unsultable for economic cropping or sown pastures, Mest of the
world range lands are arid lands or cool lands, because the climate is

_too dry or tco cold,
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The total area of Pakistan, about 70% is ranpgeland. Parts of all Provi-

nces contain both arid and mountainous rangelands,

According te range ecology and main grazing areas, parts frém all
prorinces of Pakistan are grouped in to four Main regions, Tropical, sub
tropical, Himalayan and mediterranean., Rangelands from N.W,FP.P, falls
into subtropical and Himalayan and trans, himalayan zones, Subtropical
region is further divided into two zones humid and subhumid. The humid
regions, comprises of Abbottabad and Mansehra Districts. The average rain

fall in this area 1s about 750 mm,

The forests are heavily grazad during the summer growing season
most of the reglon is covered with cheer pine forest., In sub humid zone
Haripur is included from N.¥W.F.P, The average rain fall is 550 mm, This
is the most productive range land. However heavy grazing has resulted in

invasion of undesirable speciés of plants,

Parts from N.W.F.P. included in Himalayan and Trans-Himalayan zones
are Swat and Kaghan Valleys, annual rain fall 1000 mm and 500 mm, snow
fall is heavy. Overgrazing 1is prominent wvhich has adverselly affected
ground vegetation and tree regenration, Alpine pastures provide forage

~during the summer growing season (Hasnain, 1985),

Grazing pattern and farm management: Ruminants in generzal are main-
tained on grazing, some cultivated foder, crop residues and under specilal
situation some concentrates, mainly o0ll seed cakes, This is more true for
large ruminants. Sheep and goat survive almost entirely on grazing and

crop residues. These may be supplemented by shrubs tree leaves,

In Palklstan large sheep or goats farms do not exist. A few animals
are kept by each family consisting of one or two buffaloes or catlle a

few goats and sheep. According to Hasnain (1985) only 10.64% families
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have herd of sheep numbering 200 or above. While in N.W.F.P. only 3.2%
families have herd of sheep of 200 or above, The situation of goats is
even more in favour of small herd as only 5-16% families have herd of

more than 200 goats. In N.V.F.P. 3.04% families own herds of 200 or more

goats,

Individual farmers may arrange grazing for their flocks but genera-
11y flocks are grazed together by a hired shepherd..The flocks are taken .
by these hired shepherd for grazing early in the morning to the shamleat,
féad sides, or to the canal banks, flocks also graze on stubbles after
crop harvest, flock are brought back late in the evening. These flocksare
kept in open places surrounded by mud or brick wall. Thorny bushes are

also used to prevent the flock from getting out and the predators.

In range lands generally large flocks are kept by families and
tribes which may move with thg flocks, their migraticnrroutes have been
established for centurles they generally follow water and grazing availl-
ability. In the two river valleys of Xaghan and Swat in the northwest,
flocks of sheep and goats migrates down in winter as for as east as Isla-

mabad and Jhelum but trek back in summer to their high alpine ranges.

Breeding of sheep and goats océurs all the season of the year,
There are, however peaks of breeding activity in autmn and spring; Sheep
and goats for disposal are taken tb live stock markets or solds to trad=-
ers who Vtﬂts the village., Sheep are shorn twice a year in spring and
early autumn} Goats are generally not shorn unless they are a hairy

breeds (Hasnain,1987).

Marketing of sheep and goat in N,W.F.P.: Marketing of sheep and pgoat
in N.W.F,P. takes place through many regular markets that are organized
at weekly‘intervals on fixed days. Dailly markets are also held in or

~around large cities, Annual livestock fair at several places in the
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Province also serve as market but generally for breeding and show animals,.
A few days hefore Edul-Azha every year many additional markets spring up
in town and cities. There are no specialized market for particdlar type 5
of animal but most deal with all types of animal including sheep and goats,
The markets may handle from few hundreds to thousand of sheep and goats
each day. In daily markets the animals remains there until sold, All ty-
pes of animals including sheep and goats are transported from remote core-
ners of the N,W.F.P. to markets mostly on foots, by rail or in trucks.

fhe journey'is organized mostly at night to avoid heat during day time,

Simplest form of marketing channel in N.W.F.P. is when thé producer
gell their animals includingnsheep and goats to butchers who slaughter
the animals and sell the meat to consumers in village or the producer take
the animals for sale in local market, in towns and cities, In other fornm
more intermediates (Beopories and Arthies commision agent) are required

for the sale of animals (Hasnain, 1985).

There are two types of slaughter houses in N.W,F.P, and may be
elsewhere in Pakistan, recognised and unrecognised, The recognised are
constructed and supervised by the muncipal corporation or tewn committee,
The animals are slaughtered in early hours of morning. The veterinary
ikinspector is supposed to check the animals those found diseaged are reje-
cted for sale for human consumption..However, in Practice it does nqt
happen, There is no scientific concept of farm management in Pakistan,
Animals are not specifically Ered or raised for milk or meat production.

Any animal which is of no use for milk or as work animal is slaughtered,

The condition in unrecognised slaughter houses is not good, Animals
are slaughtered aaywhere by the butcher and the quality of animal slaughe
tered is mostly such that it may not even be good for human consumption,

(Husnain, 1985),
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From the foregoing Background information the following Picture Emerges:

1. The climate and phySiography of NW.F.P, is very ‘diverse,
2. There are varities of sheep and goats distributed throughout
N.W.F.P, |

3+ Inspite of a size-able population sheep and goats in N.W.F.P.
the size of individual flock is very small,

4, Though, there are vast range land but the scientific management
of range land and its utilization for sheep and goat grazing is
not found as in the western world, Mainly the pouse holds oming
sheep and goat graze them in the vicinity in fgllow land and on

the banks of canals and other water chanells,

5. Marketing, slaughtering has an indigenous system therefore an
effective inspaction system by the veterinary department to

monitor disease is not very strong.

6. A disease monitoring system for parasites of animal ofigin
does not exist, The department of animal husbandry vaceinate
the animals for the diseases of bacterial or viral‘origih.
However, for protozoan and helminthic disease the animal are
treated if brought‘by the farmers to the veterinary hospitals,
The treatment is moétly Symptomatic as the diagnositic facili-
ties are not available except in Peshawar,

of
7. There is no systemimaintainance of record of disease outbreak

or endemicity of particular parasites,

Along-with this background of Physlography, climate, animals
husbandary practices of goats and sheep and their breeds one may also
keep in mind the available information on helminths of sheep and goats in

Pakistan, more specifically in N.Y,F.P. A comprehensive review of literat-
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apparent immediatly that no sYstematiﬁ survey of helminthic infections
have been done so far in N.W.F.P. What ever information exiéts‘ié‘piecew
meal and is only confined to the presence of a particular speéiés‘of hel-
minth observed casually, Even the species diagnosis is not valid as the

work 1s not confirmed in future studies of the same or subsequent workers

In the present survey the parasites wers collect2d from gastro-int-
egtinal tract of sheeps and goats. The number of sheep and goats examined

ié sufficient to asses the mangnitude of parasitic problem in the hosts,

Amongst Trematoda 6 genera and 6 specles were found. A new species

of Watsonius capri has been described for the first time from a caprine

host. In our collection Fascicla is only represented by F. hepatica Ing-
pite of the fact that Kendall (1954) mentioned that in plain areas F.
glgantica is more common while in Highland of N,VW.F.P. F. hepatica is more
prevalent, This is not substantiated by our study. Employing the diagno=-
stic tools available and examining literally thousands of specimens we
never came acrcss a single specimen of F. gipantica, Beside livers atta-
ched to gestro-intestinal tragt more than 200 extra livers were examined

from different sources even these failed to reveal any F. gigantica.

All the trematode species repofted in the present survey constitute

the first locality record, Cotylophoron ovatum has been reported for the

first time from Pakistan, though C. cotylophorum has been reported fronm

Sind (Mohiud Din et al, (1984) Moreover, the finding of C. ovatum from
the bile duct is being reported for the first time, though it is not sur-

prising as Paramphistomum cervi has been reported from the bile duct by

many workers in the past, Paramphistomum (E) explanatum has been reported

from buffaloe but not from sheep or goat thus constituting new host

record.
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To sum up the discussion on the taxonomy ofﬂthe~ﬁféha£;§gs ma jor
taxa reported from the sheep and goats are represénfed in our collection,
Schistosome were not reported as examination of blood was notfincluded in
the protocal, Beslde the present studies two other surveys have been 'done
in the recent past in N.JY.F.P. Siddiqi & Ashraf.(1980) examined fuli'gas-
tro=intestinal tract of 19 goats and found 3 specieé of trematodes namely

Paramphistonum (E) explanatum, Cotylophoron ovatum and an unidentified

specles of watsopius. Marwat (1987 & 1988) conducted a survey of helminths
{gf sheep & goats from different districts of N.W,F.P. Full gastro~inteste

inal tracts were examined, Examination of 246 animals in the first year

revealed Paramphistonum E, eiplanatum & P, cervi from sheep and Gastro-

thylax crumenifer from one goats from Kohat. In the next year they exam-

ined 337 gastro=-intestinal tracts from sheep and goats and did not find
any trematode infection, This means that maximum taxa of trematode have

been reported in the present survey.

‘Paramphiétomum cervi has been reported by Marwat (1987=-1988) but

not found in the present survey, Mohiud Din et al, (1984) conducted a
comprehensive survey of helminths of sheep and goats and found only two

speciles of tremotodes namely Cotvlophoron cotylophorum and Gastrothlax

Tacrumenifer. A world review of literature has been done (see page 3 Ywhich

shows that in any given area trematodes are represented only by a few.
species. The only difference one may be find that a particular species

may be replaced by another one,

Cestodes were represented in the present survey by three genera and

four species namely Monieza expansa, M. (B) benedeni, Avitellina centrip-

unctata, Stilesia vittata and two larval forms Cysticercus tenuicollis of

Taenla hydatigena & Hydatid cyst of Echinococcus granulosus, Thus, in all

we have six species of cestodes, Marwat (1987-88) reported them all from

N.W,F.P. except Hydatid cyst of Fchinococcus granulosus, perhaps for lack
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of examination of liver and luﬁgs.

Mohiud Din et al. (1984) reported Moniezia expansa, M. benedeni,

Avitellina centripunctata, Stilésia globipunctata and Thysaniezia grardia
from Sind, |

The validity of M. denticulata & S. globipunctata has already been

discussed (see pages 77& 89). However we have not been able to'find Thyg=
aniezia giardia, It is possible that this species is found in more arid

zdﬁe, perhaps due to its mite vector which may have restricted distribution.

The species of cestodes reported in the present survey werae previo-
ously recorded by Siddiqi & Ashraf (1980) except Hydatid cyst of Echinoce

occus granulosus and Cysticercus tenuicollis of Taenia hydatigena, Both

consitute the first locality record from N.W.F.P. However, Cysticercus

tenuicollis constitute new locality record for Pakistan also as we have

no published record of this parasite from Pakistan,

In taxa nematodes were represented by the maximum number, of the
helminths found in the present survey. Seven genera and 14 specles have

been found, Trichuris was represented by I. globulo=sa, T. lani, T, parvi-

spiculum & T, indica, The 1ast'species was not found in sheep, Desophago-

stomum was represented by four specles namely Q. asperum, O, brevicaud-

atum Q. columbianum & Q. venulosum, Rest of the genera were represented

by single species, Chabertia ovina, Haemoncus contertus, Dictvocaulus

filaria, Pneumocaulus kadenzii and Skrijabenema ovig, The last named spec-

les was found only in poat and Bunostomum trigonocephalum was found only
in sheep. Host-wise distribution of the taxa was essentially the same

except mentioned above., Pneumocaulus kadenzii has been reported for the

first time from goats and sheep in the present survey, thus constituting

a new host record. Trichuris lani has been reported from fallow deer,
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Elk and spotted deer from U.S.S.R. In present survey it is being report
for the first time from sheep and goats. T. indica is also reported fOr
the first time from goats, previously it has been reported from buffalo

and cattle from India.

Qesophagostomum asperum has been reported from geats but not from

sheep previously. Thus a new host has been added in the presentlsurvey.

O+ brevicaudatum is a parasite of pigs elsewhere but in the present sur-

vey it has been found in goats.

Thus present survey has revealed the maximum number of swvecles of

helminths from sheep and goats reported in a single survey from anywhere.

In a recent survey of helminths of sheep and goats in N.W.F.P.

Marwat (1987 and 1988) has alsc reported four species of QOstertagia i,e

0. trifurcata, 0. circumecincta, O, ocidentalis, and Q0. ostertapgia. Specles

each of lematodirus N, spathliger and Trichostrongyles T. coluberifornis

and Setarla S. papiollosus, The nematode collection was sent to Dr. Lich=-

tenfels, Biosystematics parasitology laboratory, Beltsville, Marry land

(U.S5.A.) . He confirmed his identification except he considered four spec-

ies of QOstertagia as two and they are Q. muraschkinzevi and Q. nemnorhaedi

\'(minor species to Q. muraschkinzevi). All the above mentioned species Iawe

been found mostly from single hosts in the first year. In second year he

did not find any of them except Q. trifurcata from single host. It shows

that these nematodes are rather rare, similarly he did not find Qesophag-

ostomum brevicaudum found in our survey.

In chapter II incidence & distribution has been described. Incid-
ence or prevalence is percentage infection. However in such survey it has
always been much variable. Tﬁis variabillity has been more due to the
‘number of hosts examinsad rather than inherent i.e. due to susceptiblty/

resistance or oppertunity to be infected.
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Tn this survey we had the good fortune to examine reasonable number
of hosts, almost equal in number for both sheep & goats & for two years

for various helminthic infections and 1s provided in Table XLI-LIII.

The incidence of infection in goats was 94% in first year and
94 ,170% second year., Overall incidence being 94.08% similar was the situ-
ation in sheep as well, as the incidence was 91.08% for first year and

92,07% for second year & overall was 91.58%.

This meang that iﬁvariably each sheep_& goat is Infected, Out of
thése it is of interest to see which group of parasites predominates, The
Table LIII shows the group=-wise incidence, Nematodes in goat were found
in 185 out of 202 (91.58%) cestodes in 74 (36.63%) and trematodes in 63
(31.18%) . In the case of 203 sheep nematodes were found in 189 (93.10%),
cestodes 82 (40.39%) trematodes 71(34.97). This shows that the nematodes
was the predominant group followed by cestodes & trematodes., There was
not much inter-host difference or difference in the year-wise incidence

(Table LIII),

The comparasion with other studies elsewhere is neither possible
nor desireable as the number of host examined are always variable, If the
- number of hosts examined in a particular survey is limited the higher or
lower incidence will be highly exgerrated. This is particularly true of
the surveys done in Pakistan, In a recent survey of helminths of sheep &
goats done by Marwat (1987-1988) out of 114 sheep examined over a year 78
or 75% were infected, His survey included examinination of goats & sheep
from all the districts of N.W.F.P. & may account for the difference in
the two surveys. In the second year they surveyed the same area & examin-
ation of 126 sheep & 213 goats showed B0% & 61% of the sheep & goats were
infected, A similar comparasion can be made with incidence of individual

U species in two years in the present survey & their findings which is
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provided in Table LXXXVI and LXXXVII. An overall assessment is that éven

in incidence of individual species. 1t was lower in Marwat's survey as com-
pared to ours, Secondly the ranking on the basis of higher to lower inci-
dence the trend was also different, For example, in their survey in sheep

host Trichuris parvespiculum ranks as the first, its incidence being 42%

while in our survey Haemoncus contortus has the same position having an

incidence of 76%. In their survey H, contortus occupies third position
having an incidence of 23,68% in the first year & 13,49 in the second

- year, In the present survey O, columbianum has third position with‘hﬂ%

& Li4% in first year & second year respectively while in their survey it
occupies 2nd position with 28,07% & 19.,04% in the first & secOnd year
respectively, T. lani occupies fifth position in our survey. However, an
interesting thing is that amongst the two surveys the first three top

ranking species are the same i.e H., contortus T. parvespiculum & Q0. Col=

umbianum. A similar comparasion can be made for goat host. In our survey

T, parvespiculum, Haemoncus contortus, O. columbianum, I. globulosa and

T. lani were top ranking incidence-wise in that order while in Marwat's

survey T, parvespiculum, H., contortus, O. columbianum, T. lanl & Bunost-

omum trigonocephalum were five top ranking parasites, Inter-host dliffer-

ence from the two tables can also be noted,

The conclusion drawn from the above mentioned discussion is that
there are differences in the incidence from year to year In the same
survey & host. Second conclusion is that amongst nematodes the individual
species which matter & make the main bulk of nematode infecticn are those

of Trichuris, Haemoncus, oesophagostomum,

In chapter II incidence & distribution were presented together,
The incidence of different parasites has been discussed in the previous
pages, The distribution of the paraslite with reference to Pakistan is

prasented here. A complete .picture of distribution of any group of animal
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Table LXXXVI: A comparision of various species of Helminth found in .

sheep in the present survey with that of Marwat's survéy

1987~-88,
Name of Parasite K Present survey Marwat's survey:
1979 1980 1987 1988,
Dicrocoelium lanceatum < 2.00 1.94 Liver not examined
Fasciola hepatica | 28,00 33,01 Liver not examined
Cotylophoron ovatum 2,00 4,85 crae es e
Paramphistomum (E) explanatum' 3.00 T 2.91 0.87 veas
Paramphistomum cervil | ceee cane 0.87 veve
Gastrothylax crumenifer 3.00 9.7 sees cass
Moniezia (B.) benedeni 10.00 4,83 6.14 317
Moniezia expansa 4,00 4,85 8,77 317
Avitellina centripunctata 9,00 5,85 6.14 1.58
Stilesia vittata | 18,00 5.83 2.63 0.79
Cysticercus tenuicollis : 15.00 18.45 i 0,79
Echinococcus granulosus(Hydatid cysts)7.00 0,97 Liver and lungs
not examined,
Trichuris globulosa 38,00  38.83  6.14 2,38
I. lani 27.00 29,12  9.64 6,34
(E, parvespiculum 65,00 66,99 12,10 42,85
Bunostomum trigonccephalum W 1,00 3.88 8.77 3.96
Oesophagostomum asperum | 7.00" 1.94 14,9 634
0. columbianum ﬂ 47,00 44, ,66 28,07 19,04
0. venulosum 10.00 6.66 7.01 7493
Chabertia ovina 2.00 5.83 19.29 13.49
Haemoncus contortus ' 76.00 72 .82 23,68 13,49
Dictyocaulus filaria | 15,00 12.62 Lungs not examined
Pneumocaulus kadenezii ‘9.00 4,85 Lungs not examined
Ostertagia trifurcata nase ceee vsce 1.58

(cont.)
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ceee 2,38
ceee 0.7
ceve 3447
ceee 1458

*#240 sheep examined in Marwat's survey

¥203% gheep examined in present survey.
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Table LXXXVII: A comparision of various species of Helminth founé in
Goatg In the present *survey with that of *Marwat's

survey 1987~88,

Name of_ParasiEe found Present Marwat's survéy:
| 1979 1980 1987 1988
Dicrocoelium lanceatum : 2.97 Nil Liver not examined
Fasciola hepatica 17.82 34,65 Liver not examined
~Cotylophoron ovatum 3.96 6.93 ceas coes
Paramphistomum cervi P | eesa ceea 0.97
Gastrothylax crumenifer 4,95 8.9 0,99 chas
Watsonius capri - 0;99 Nil cans evee
Moniezia benedeni 8.91 4,95 5.76 3.28
Moniezia expansa 6.91 1,98 8,65 2.8
Avitellina centripunctata ‘ 8.91 5.94 3.84 2.34
Stilesia vittata 15,84 5.94  1.92
Cysticercus tenulcollis 13.86  20.79  1.92 0.93
Ecﬁinococcus granulosus(Hydatid cyst) 4.95 4,95 Liver and lungs
‘ not examined.,
Trichuris globulosa 37,62 44,55 6.73 2.81
T, lani S 27,72 29,72 21,15 16.90
T, indica 0.10 Nil 0.96
T. ovis | Y 7
T. parvespiculum 71.28 59.41 48,07 40,37
Bunostomﬁm trigonocephalum Nil Nil 1730 7.04
Qesophapgostomum asperum 2.97 Nil 8.65 ho22
0. columbianum 35,64 51.48 32,69 9.85
Q. brevicaudum ‘ 1.30 cers seee seee
Oesorhagostomum venulosum 11.88 9.90 3.84 13 .61

(cont.)
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Chabertia ovina 5,94 1.08 14,42 8,92

Haemoncus contortus 59.41. 67,32 35457 12,20
Dictyocaulus filaria 8.91 5.94 Lungs not exunined
Pnumocaulus kadnezii 3,96 0.99 Lungs not examined
Skrjabinema ovis casae 4,95 0.96 7 .04
Ostertagia circumcincta | vasse cene . 2¢34

Q. occidentalis vens cens coee 0,94

0. Irifurcata : sess sees 0.99 veos
‘Wematodirus spathiger eses . eess seee 1,40
Trichostrongylus coubriformis .. cese coen coea 0.46

*317 Goats examined in Marwat's survey

*202 Goats examined in present survey.
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is difficult to present espacially that of parasites. In sheep raising
countries like North America, England etc their helminth parasites & dis=-
tribution is well recorded. However in countries like Pakistan, India &
many ‘asian & African countries systematic surveys involving a large number
of animals is rather a rare phenomenon, From sporadic findings distribut-
ional patterns can hardly emerge. The animal husbandary practices has been
mentioned in the begining of this chapter which emphasised that large
sheep & goats farms are not'found in Pakistan., The inter-regional migrat-
don of herds is a common phehomenon, Therefore possibility of helhinth
parasites to be introduced from one area into another is auite possible,
Pakistan compriéed of four Provinces nemely Punjab, N.W.F.P., Sind and
Baluchistan. Due to work of Mohiud Din (1976, 1977) & Marwat (1987,88)'wé
have distributional pattern districtwise for the province of Sind & N.W.F.P
respectively. However, such data is not forth coming from Punjab & Raluc=
histan, Sarwar (1962) has described the distribution pattern of some parts
of Punjéb & Kalat division of Baluchistan (see pages 6 = 9 ).

According to Marwat (1987-1988) Trichuris parvispiculum, Qesophagos-

tomum columbianum, Haemoncus contortus are distributed in all the divigion

& districts of N.W.F.P. As préviously mentioned that these parasites are

. the top ranking in incidence as well, A further comparasion of thelir data
with ours shows that those parasites which are not found In our survey are
also restricted in distribution in their survey as it has been found rarely
from one or two districts, Furthermore there seems to he an apparent rela-
tionship between incidence and distribution those having higher incidence
have a wider distribution as compared to those which have low Incidence
have also restricted distribution. This may also shows that our data is

quite representative of the whole N.V.F.P.
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For seasonal variation worm burden & incidence was considered toge-
ther. In general, literature mentlons only:incidence as the sole criteria
for seasonal variability. We consider that for a phenomenon to be.seasonal .
worm burden. should also be considered because 1f more or less animals are
infected the worm burden shoﬁld also follow the same trend, we are not
trying to establish cause effect relationship, howevef, when conditions
are favourable nol only more susceptible host will be infected but alsb each

of them may pick up infective stages repeatedly,

Study of worm burden has merit in its own right, it is an assessment
of the intensity of infection. Every parasites has its own thresh=hold to

show clinical sign & symptoms,

The data for worm burden has been provided in chapter IIT for all
the parasgites for sheep and goats for two years. As already mentioned in
nmaterial and methods an attempt was to recover all the parasites from gas-
tro~intestinal tract & associated organs. Therefore there is an element of
reliabllity that even a bare minimum number present have been recovered as
compared to those surveys which are based on “sample" or based on eggs in
the faeces., Secondly, our data is reflective of intensity of infection in
nature. In western world there is a misconcéption about this region that
animals teem with worms., No doubt due to lack of scientific hushandary
‘practices the quality of live stock is very poor, the role of parasite
infection may be additive but may not be the exclusive! culprit, The
susceptiblity/resistance, nutritional status, wandering of animals thus
leading to 1655 of energy, lack of disease monitoring are the main factors

to bhe considered,

The pathogenicity of all the helminths found in the present survey
is well deocumented in the literature, Discussion of pathogenicity and
level of intensity which may lead to clinical sign and symptoms 1s avoided

for the sake of brevity. The conclusion however, one can draw from the data
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on worm burden is that in maximum number of hosts the worm burden Was less
than 10, In few cases the worm burden was of a magnitude that it may lead
to clinical sign and'symptoms..ﬂéwever when considered‘alongwith incidence

which is very high for some of the trematodes like Fasciola hepatica, ano- .

plocephalids amongst cestodes and Homoncus contortus, Trichuris spp. Oeso-.

phagostomum spp amongst nematodes the very presence of parasites acquires
én epedemiological significance, One conclusion, which could_be drawn is
that all the conditions for the transmission are favourable and avallable,
‘?hese may include availability of susceptible hosts, infective paraéitic
stages and climatological factors favouring.transmission. This means that
there is a high transmission pressure. If it is so then why such a low
denslty of parasites in most of the animals? If an anology has to be drawn
cne may argue that low density infection confers immunity for incoming
next generation of parasitic stages, In helminths the parasite does not
multiply in the vertebrate host. The number of Parasites presenf or dene
sity ié-a build up process. Everytime when the susceptible host is in the’
vicinity of infective parasitic stages it may pick up a few of them thus
building up its parasitic load, Though immunity to many helminthic paras=—
ites including those of sheep and goat is well documented whether a thre-
- sh~hold due to low density reaches to a level to ilicit immunological

phenomenon is hard to pfove.

Intensification of herds of goat and sheep into farms and grazing
of them in restricted rangelands in future may lead to problem of intens—
ification of parasitic: inﬁéctions as well. Another aspect of the problem
is that why a few of the host carry a large number of parasites, thus
following non=-random or clustered pattern of disiribution. This is a gen-
eral trend in parasitic infections, However, one may also give due impor-
tance to such phenomenon in the outbreaks or epidemics. Such high density

& worm loaded individual hosts may provide source of infection to a large
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number of susceptible hosts if other blological factors are coﬁdusive.

Another consideration beside worm burden per individual ¢6uld be how
many specles of helminths per host? The data for sheep and goat s provided
in Table IXXXVIII, It shows that sheep carried one to eleven'Spécies while
goat carried one to 13 speciles., Thé-Tahle also shows that almﬁstthalf of
sheep (out of 203) 106 carried 3=5 spécies while in goat apprbiimatiy half
103 (out of 202) carried 2-4 species. This means that mixed infections
belong to the specles of same genus or different genera of trematodés,

mcestodes and nematodes,

‘The seasonal variations was the mogt difficult problem to analyse,
The detail discussion of the subject has been covered in chapter III,
Considering worm burden and incidence as paraméters we came to the concl=-
usion that in strict sense assesments of seasonal variation with data for
two years and without arny data on climatological factors is an excercise
in futility, Our data indicated that from year to year depending on biolo-
glcal. and non=~biological factors an upward or lcw trend may be seen, The
same months in different yéars may have almost opposite trends. Though,
we were blessed with data for two yearg for reasonable number of hosts and
. also applying complete counting of wormé even then the results failed to
depict a clear cut seasonal phenomenon, Though some trends have bheen noted
which have already been discussed in chapter III, We strongly recommend
that without sound and complete knowledge of all the climatlogicel, epide=-
.miological and biplogical factors effecting the seasonality of a particulsr

parasite conjectural conclusion should be avoided,

This study has laid the basis for future work. Now we know how many
species are involved in helminthiasis in'sheep and gozat in Peshawar regio

In future studies on individual parasites may be initiated to work out

- the bieclogy, epidemioclogy and seasonal variations,
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The number of species of helminths in individual

LXXXVIII:
hosts 202 gdats & 203 sheep.

Sheep:

Table

8

3

1

1 I
202

10
13
Total

No. of species of i .
helminth per host: E No of Host:

o 0 e e o o G i i B P . e . i e e e o ot e e MU T P R A e e e (g e e A O G e S e 0. e )

32
37
37
18
19
N1 |

No, of Host:
11
15
25
2
1
203
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Total

11

O o N B N Y o O

10

No. of sphecies of
helminths per host:
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