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ABSTRACT OF THE THESIS OF

Anwar til Haq Anwar for Doctor of Philosophy

Major: Veterinary Parasitology

Title: Economic significance, biometry and chemical composition of hydatid cyst in

cattle (Bos indicus).

The study under report revealed investigations on economic losses, biometry and
chemical composition of hydatid cyst in cattle. Five thousand cattle of either sex were

examined at slaughter in Faisalabad abattoir during 1988 to 1990. A prevalence of
hydatidosis in 35 per cent cattle was recorded. The hydatid cyst was found in various
organs i.e. liver, lungs, spleen, heart and kidneys. Liver contained 25.31 per cent cystic
burden while lungs and spleen were having 47.31 and 1.83 per cent of cysts,
respectively. Female cattle contained significantly higher burden of cysts in lungs, spleen
and lungs, liver and spleen simultaneously as compared to male cattle. Lungs were
found to be the main seat of cyst localization irrespective of the sex. An Annual national
loss of 26.5 million rupees was estimated due to condemnation of hydatid infected organs
during the year 1990. Almost half of the total economic loss was being born by Sindh
followed by Punjab 13.3 and 7.3 million rupees. Chemical composition studies of hydatid
cystic fluid revealed that the proteins, lipids and glucose were found significantly
different in each case of fertile and infertile (sterile) hydatid cystic fluid. A significantly
higher amount of protein contents were found in lungs as compared to livers while lipids
were found significantly lower in liver infertile (sterile) hydatid cystic fluid. Similarly
the contents of glucose were found significantly higher in livers than the lungs cystic
fluid. Among electrolytes, sodium (Na) contents were found significantly higher in
sterile hydatid cystic fluid of livers while significantly a lower concentration of potassium
(K) were observed in the sterile hydatid cystic fluid of lungs. The chloride (Cl) contents

were found significantly higher in the sterile hydatid cystic fluid of both livers and lungs.
The trace elements, phosphorous (P), Copper (Cu) and Iron (Fe) were found significantly
higher in concentration in the cystic fluid of livers and lungs fertile hydatid cysts as
compared with the sterile ones. Magnesium (Mg) contents were found nearly constant

in both fertile and sterile hydatid cystic fluid of livers and lungs.

iii



CHAPTERI

INTRODUCTION

The parasitic diseases affect animal health resulting into a low working potential and

reduced productivity, thus inflicting severe economic losses. Amongst these animals,

hydalidosis is one of the most important problems which adversely affects the efficiency

of both animals and men. The disease is caused by metaceslode form of a tiny tape-worm

Echinococci/* granulosus which uses the Canidac as its final host (Rousch, 1967). The

global distribution of the parasite is in part because of its ability to adapt to a wide

variety of domestic and wild intermediate hosts. It is a cyclozoonotic entity and is more

important in rural areas where a close association exists between dogs, men and domestic

animals (Dent and Kelly, 1976). The fully developed metacestode of Echinococcus

granulosus is typically a single chambered, unilocular fluid-filled and least complex

structure.

Hydalidosis causes a major economic problem in many of the under developed

countries of the world. The inflicted animals exhibit hydatid cyst formation in various

vital body organs like liver, lungs, spleen, kidneys and heart interfering with their vital

functions and rendering them unfit for human consumption. Therefore, the organs are

condemned and a direct loss to the carcase is inflicted. It has been estimated that the

disease caused an annual loss of three million U.S. dollars in Iran (Mutkef el ul. 1976);

24 billion lira per year in Italy (Arru cl al. 1983) and 20 million U.S. dollars per annum

in Greece (Vassalos et al. 1984). In addition to its economic importance, hydalidosis is

1
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also a greal threat to human health and is responsible for serious illness necessitating

surgical treatment (Belschner, 1976).

As hydatidosis is a world wide problem and its incidence has been studied in

Pakistan (Munir vt at. 1982; Khan and Haseeb, 1984 and Iqbal et al. 1989). The

systematic studies of economic losses and the chemical composition of hydatid cyst has

not been conducted so lar in cattle which is a dominating dairy and working animal of

the country. The population of cattle in recent survey of 1987-88 comes to 17.2 million

heads in the country (Ajmal, 1990).

In spite of great economic, human and animal health significance of hydatidosis,

there is a paucity of information on biochemical composition of the cystic fluid. Such

an information is important for understanding the physiology as well as pathology of the

parasite and may be helpful in understanding the possibility of control measures. The

present investigations were undertaken to study the economic significance based on

prevalence of the disease, organs involved and biometric values of the hydatid cyst. The

chemical composition of the cystic fluid obtained from infected organs has also been

studied.
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CHAPTER II

REVIEW OF LITERATURE

2.1. ECONOMIC SIGNIFICANCE

Hydatidosis is a condition caused by the larval forms of Echinococcus species.

The definitive host for this parasite are carnivors, usually the Canidae, but the larval

stage is found in a wide variety of animals including cattle and man. Echinococcus

granulosus is cosmopolitan in distribution and in general the parasite is more

important in temperate tropical and sub-tropical countries. Echinococcus granulosus

is a tape wrom measuring 2-6 mm in length. The last segment of the parasite is

about half of its entire length and contains eggs in it (Plate I). The segment detaches

and is replaced by a new one. The eggs leave the segment, embryonate and develop

to oncosphere which is ingested by the intermediate host. Metacestode is liberated

and in intestine, penetrate the wall, and pass to the liver by hepatic portal system

and is distributed in vital body organs e.g., liver, heart, lungs, spleen and kidneys.

The metacestode migrate from venous capillaries to the parenchyma of the organ and

grow to a bladder structure differentiating into outer cuticular and inner

parenchymatous layer and vesicle develops. The cyst grows to 10 mm in 4-5 months.

The brood capusle contains about 40 scolices. The final host gets infected eating

infected organ and the cycle is repeated (Appendix-1). The age of animal at infection

3
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appears lo influence the sterility of the cyst (Nosik, 1953).

Hydatid cyst is typically a single chambered, unilocular, fluid filled and least

complex structure. Hydatidosis exhibit first sign of bladder structure formation. The

cyst consists of an inner germinal or nucleated layer supported externally by a rough

elastic acellular laminated layer of variable thickness surrounded by a host produced

fibrous layer (Appendix-2). In about four months time, the vesicle reaches 4-5 mm

in diameter with an inner germinative membrane and the growth is expansive by

concentric enlargment. The germinal layer (Plate 2) is similar in structure to the

lagument of the adult worm (Bortoletti and Ferrclti, 1978). In about six months

period, the wall of the cyst grows to I mm and the brood capsule containing about

40 scolices form on the germinal layer (Plate 3) of the hydatid cyst. The cyst contains

brood capusle and fluid (Plate 4) which is often termed as hydatid sand. The brood

cspsule enlarge, vacuolate and become stalked with numerous protoscolices to the

germinal layer (Thompson, 1976). The cyst grows in a spherical form provided with

hard structures. In cattle excess of fibrous tissue occurs and the growth is irregular.

The life span of the hydatid cyst can be as long as 16 years in horses (Roneus et al.

1982) and 53 years in human (Spruance, 1974).

The incidence of hydatidosis has extensively been studied from the time of its

recognition as one of the major health hazard among animals and human beings.

Nelson (1986) reported a brief account of events for the highest incidence of



5

clinically recognized hydatidosis in man. He found 198 surgical cases per 100,000

people per annum in areas of Kenya bordering on the Sudan, Ethopia and Ugenda.

He reported dogs and jackals were mainly the final host for Echinococcus granulosus

from sheep, goat, cattle and camel. The unsually high prevalence in man was thought

to be due to the close intimacy of the people with their dogs and to cumstoms relating

to the handling of dog feces.

The incidence usually varies from as low as 0.00092 per cent (Dada, 1977) to as

high as 86.4 per cent (Deka et al. 1988). This parasitic problem is present in every

continent. The importance of economic significance lies with the prevalence and the

incidence of the disease. Information on the incidence of hydatidosis in cattle, on

global basis, is presented as under in the tabulated form:

GLOBAL INCIDENCE OF HYDATIDOSIS

No. of animals % incidence
examined

ReferenceCountry

24.66 Baghdad Iraq Scnekijis and Beattie, 1940.

50.00 Barnett, 1941.Newzealand

34.22 Santiago Wilhelm,1941.

39242 71.00 Queensland Durie and Reik, 1952.

800 Mississippi1.25 Ward & Bradshaw,1956

Contd,
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Davidov, 1963.USSR26.00

Maqsood, 1964,Lahore,Pakistan66.6062

Abdou, 196514.00 UAR

Evranorva and Yashina,Kazan, USSR1.401053

1965.

Sekulvic, 1965Crua Gora1.4027641

Verster, 1961.13.67 Eastern cape,

Province

Portiel et al. 1967.36197 67.00 Uruguay

DeRyeke, 1970.Belgium0.10

Thorntonand Gracey, 1974.20-40 South France

34-4 1 Bulgaria ThorntonandGracey, 1974.

28-41 ThorntonandGracey, 1974.Kenya

208 53.84 India, Benglore Hedge et al. 1975

Owor and Bitakaramire,21.00 Kampala

1975.

116 8.90 Sobbaghian et al. 1975.Iran

756 27.60 Kuwait Behbehani & Hossounano,

1976.

984 32.50 Kuwait Hossounano & Behbehani,

1976

Contd
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1

Mutkef et al. 1976.3400 9.94 Iran

Raoand Mohyuddin, 1976.India941 83.74

Rao and Mohyuddin, 1976.Banglore, India788 62.3

Dada and Belino, 1978.Nigeria14.704844

Dada, 1977.Nigeria0.00091439437

Hossounano & Behbehani,Kuwait32.5040

1976

Islam et al. 1977.Bangladesh53.60

Masaba et al. 1977.Tanzania4.30

Sedik et al. 1978.Cario0.104000

Dada et al. 1979.Nigeria1.502085

El-Badawi et al. 1979.770 4.00 Sudan

Munir, 1980.Faisalabad33.001300

Al-Abbassy et al. 1980.5.00266 Iraq

Akmatov,1980.Kirgizia, USSR24.40

Siddiqui, 1980.18224 21.96 Lahore

14.70 Kano, Nigeria Dada,B.J.O. 1980.

33.00 Leoni and Marceddu, 1982.107977 Italy

Artemenko & Chikunova,20.20 Ukraine, USSR

1984.

Contd
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Kazakhstan Kaspakbaev and Kereev,16.40

1984.

Monzon and Mancebo,2.90 Formosa

1984.

Al-Yaman et ul. 1985.11.40 North Japan280

Arene, 1985.14.70 Niger

Howkins, 1985.2.40 Australia10412

Macpherson, 1985.9.70 Kenya729

Islam, 1985.Bangladesh10362 42.15

Abdul Hafez et ul. 1986.5.80157 Jordan

31.05 Rawalpindi Pal and Jamil, 1986.1140

Kuikarni et al. 1986.370 22.00 Andhra Pradesh

Deka et ul. 1988.86.40 North East India

Iqbal et al. 1989.33.009538 Faisalabad

Horchner, 1989.100000 0.27 Germany

0.36 Riccetti et al. 1990.495976 Brazil

Gusbi et al. 1990.Libya1023 5.4

Ansari and Rai, 1991.85.71 Sikkim50

8.88 Sicily Virga, 1991.11467
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The incidence of hydatidosis varied greatly from time to time and place to place. It

was reported that the prevalence of infection appeared to increase with age in all animal

species. The cystic burden was found heavier in cattle than other animals (Dixon et al.

1973). An immunofluorescence technique for the diagnosis of human hydatidosis

including egg identification of Echinococcus granulosus was developed by Craig et al.

1986. They used an anti-Echinococcus monoclonal antibody which identified oncospheres

hatched from Echinococcus eggs. They also identified the eggs in the environment and

in dog faeces. Their results revealed a successful attempt to hydatid control programme.

The variation in incidence within the country had been reported by Maclean (1979)

in Newzeland where it ranged from 14.7 to 60.8 per cent. Similarly it had been reported

from India where hydatidosis was found to be 53.84 to 86.4 per cent in various parts of

the country (Hedge et al. 1975, Deka et al. 1988 and Al-Abbassy et al. 1980) surveyed

(he prevalence of hydatid cysts in slaughtered animals in Iraq and found 5 per cent

incidence in cattle. The reason for this low incidence was because of destruction of stray

dogs and improved standards of meat inspection. Arru et al. (1983) conducted a study

on relationship between hydatidosis of animals and man. Their data was based on eleven

years observations from 1969 to 1980 and their personal studies of abattoirs over a four

months period. They observed hydatid infection in 33 per cent cattle.

Ansari and Rai (1991) examined 50 yaks aging 1-8 years on post slaughter in Sikkim

for the presence of hydatid cysts and found a direct relationship of the disease with age.

The cyst being larger and more numerous in older animals. They reported 58.71 per cent

incidence of hydatidosis. The livers (35 %) and lungs (5 %) were only involved in cyst



*

10

formation. The cyst was unilocular in 95 per cent of infected animals. Virga (1991)

reported the incidence ofliydalidosis in slaughtered animals in Sicily. His data was based

on three years observations on post slaughter observations during meat inspection and

found the incidence increasing every year. He observed that the incidence of hydatidosis

in 1991 was higher than 1990 where it was 8.88 per cent and 2.67 per cent for the years

1991 and 1990 respectively.

2.1.2..ORGAN SPECIFICITY:

Hydatid cyst has been found in various vital body organs like liver, lungs, spleen,

heart, kidneys and even in brain and spinal cords of humen and other animals. The larval

form of Echinococcus species has different affinities in its localization and cyst

formation. As the larval forms are carried over to various organs through the portal and

general circulation, it settles and form bladder like structure, hydatid cyst (Morseth,

1967).

Ward and Bradshaw (1956) recorded the incidence of disease in 10 out of 800 cattle

(0. 125%) in Mississippi, USA and only the liver was found infected. Chabassol et al.

(1960) carried out a survey in Tunasia on the prevalence of hydatid cyst in various

organs of sheep and cattle and observed that out of total 886 cattle, livers were infected

in 744, lungs in 583 and kidneys in 164 animals, while of 140 sheep, 80 were having

only lung infection and 30 sheep showed liver infection.

Sliarma and Chilkara (1963) examined 1095 sheep in Amratsar, India and reported

that 13 sheep were having hydatid cyst in the lungs, nine in livers and 17 in both lungs
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and liver. Gill and Rao (1967) reported the incidence of hydatidosis in various organs of

buffalo at Barely abattoir. They found 75, 24 and one per cent of the lungs, liver and

other organs infected with cysts respectively. Hedge ef al. (1975) found an incidence of

hydatidosis in various organs of cattle in Benglore, India. They reported an incidence of

cysts from lungs, liver, spleen and heart as 12.5, 85.9 and 0.8 per cent respectively.

Masaba et al. (1977) conducted survey at Mwanza abattoir, Tanzania for echinococcosis

in cattle and placed on record 4.3 per cent incidence of infection in liver.

Akmalov (1980) conducted a study on the prevalence of hydatidosis in Kirizia

(USSR) in man and animals. He observed that the prevalence of the disease remained

steady lor 15 years will) mostly farmers and their families. He found that 62.5 and 24.4

per cent sheep and cattle carried infection. Amongst cattle, liver was found mostly

infected with hydatid cysts of various sizes.

Hydatidosis of spinal cord has been reported in one 40 years old woman from Spain

by Cardona cf al. (1983). The case was initially diagnosed as tuberculosis and

hydatidosis was discovered only during surgery when she had undergone operation for

improvement of paraplegia.

Artemenko and Chikunova (1984) while conducting a survey on the hydatidosis in

various ruminants in southern Ukraine of USSR observed that in Odessa region highest

infestation was in sheep 39.4 per cent followed by cattle 20.2 per cent and then pigs 14.2

per cent. Seasonal variations in prevalence were also recorded and found that liver was

commonest organ infected in cattle and pigs.
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The cysts were seen throughout the year but protoscoleces were absent in winter

months. The first fertile cyst started appearing in the month of April. Arene and Nweke

(1985) could not find any cyst in spleen and heart while conducting survey studies on

epidemiology of Echinococcus infection in Niger delta. They reported that 14.7 per cent

cattle were carrying infection mostly in the lungs. Although lesser in number of livers

were also found infected.

Dcka et til. (1988) placed on record an incidence of 86.4 per cent hydatidosis in

cattle. The cysts were predominantly present in lungs and livers. Howkins (1985)

conducted a pilot survey on incidence of hydatid cyst in sheep and cattle of New South

Wales, Australia. Me examined lungs and livers from 18 abattoirs and reported 5.4 per

cent cyst in adult sheep but none of the lambs were found infected. He also found

infection in 2.4 per cent cattle. This low infection was due to draught and good

management of the animals kept.

Abdel-Hafeez el at. (1986) examined 157 cattle in Jorden from March to May and

recorded the prevalence of disease being 5.8 per cent. They further observed that only

female cattle were harbouring the infection and the prevalence of the disease increased

with an increase in age.

Lorenzini and Rugghri (1987) while studying the distribution of echinococcosis in

Italy, recorded an incidence from 0.5 to 0.7 per cent in cattle. They also observed that

the liver was more frequently affected than the lungs and the spleen.

El-Sultan el til. (1987) examined a total of 5352 sheep and 2259 cattle for the

presence of hydatidosis in sheep and cattle in Mosul,Iraq. They examined lungs and liver
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scpratcly. It was found that 644 (12.0 %) lungs and 325 (6. 1 %) livers of sheep and 469

(20.3 %) lungs and 178 (7.9 %) livers of cattle were infected with hydatid cysts.

Wainae and Cheruiyot (1987) studied comparative distribution of hydatid cyst in

bovine and on examination of 2406 cattle at an abattoir in Kenya, recorded a frequency

of 14.3. 12.9 and o.8 per cent hydatid cysts in livers, lungs and spleens respectively.

Gusbi ct (il. (1990) examined 14 Libyan abattoirs to record the prevalence of hydatidosis

in animals. A total of 4316 locally bred goats, cattle and camels were inspected for the

presence of Echinococcus granulosus cysts.Of the 1023 cattle carcases, mild infection

with hydatid cysts were seen in 5.4 % and all cyst were sterile and confined to the livers.

2.1.3. ECONOMIC LOSS:

Only a few studies have been undertaken of the effects of very heavy cysts burden.

Virtually the only reasonably reliable measurements of the economic costs of hydatid

infection in domestic animals for any country concerns condemnation of organs, chiefly

livers, and even these data are frequently incomplete . In ruminants cysts were found

more frequently in lungs than the livers and were nonfertile.

Matossian et til. (1977) had expressed the view that hydatidosis was increasing in

global public health importance and there had been many reports of incidence of hydatid

disease in previously free countries. Cattle were appearing to be at higher risk of

infection compared to sheep and goats in some areas of the world. There was a loss of

weight gain and milk production which was not easy to be estimated.
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There were poorly estimated costs of hydatid infections among domestic animals.

Thompson and Smyth (1975) reported that annual losses solely from condemnation of

offals from cattle, sheep, swine and horses in Great Britain, where hydatidosis regarded

as a minor disease, were about 70,000 sterling pounds. In more highly endemic situations

such losses may be much more. Neghme and Silva (1970) estimated a loss of 1.2 million

Australia dollars per year through condemnation of the offals because of hydatidosis in

sheep.

Similar nature of loss has been estimated by Mutkef et al. (1976) to the tune of 3

millions U.S. dollars per annum in the sheep infected with Echinococcus granulosus

slaughtered in Iran. Arru cf al. (1983) reported a loss of 24 million lira in sheep due to

hydatid infection in lllay. Vassalos et al. (1984) recorded a loss of 20 millions U.S

dollars in animals slaughtered and found infected with hydatid disease per annum in

Greece. They further reported that in addition to hydatidosis economic importance, the

disease was also a great threat to humans and was responsible for serious illness

necessitating surgical treatment. Iqbal et al. (1989) reported a loss of Rs.3,65,297 per

year inflicted through condemnation of infected offals in animals slaughtered at

Faisalabad abattoir. They did not mention about the parameters of measurement of

economic loss as well as were not specific in types of animals of their studies.

Determinations of the effects of often heavy echinococcal infections in common

domestic animals upon growth, meat quality, milk, wool and other product and quality

were hard to determine. Apart from these losses, a loss of working potential in the

bullock energy used for agriculture was never taken into consideration.
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2.2. BIOMETERY OF HYDATID CYST

2.2.1. SIZE OF CYST:

Lapage (1938) first reported that the embryo of Echinococcus grew into a large

vesicle measuring 5-10 cm or even more. He recorded the largest size of fifty cm in

diameter. Runnels ct al. (1967) observed hydatid cyst in various animals and found that

most frequently cysts were of unilocular nature. Frankel and Rittman (1970) reported the

smallest size of the cyst being I mm in diameter and maximum of a basket ball.

Afshar ct al. (1971) observed cysts of variable sizes (from 1 to 10 cm) embedded in

parenchyma of both liver and lungs. Munir (1980) recorded various sizes of hydatid cyst

in liver and lungs of buffaloes at Faisalabad abattoir. He reported that smallest cyst was

5 mm and the largest was 30 cm in liver. The cysts were partially embeded in the liver

parenchyma and partially buldged out of the surface of the liver. The average size of

cysts in lungs was 1 cm and the biggest was sixty cm. Smaller cysts were usually found

to be completely embedded in the tissue of lungs. El-Sullan ct al. (1987) recorded the

size of cyst being small measuring upto 2 mm in diameter while examining cattle liver

and lungs for hydatid cyst presence at Mosul, Iraq.

2.2.2. FERTILITY/STERILITY:

Dissanike (1957) reported the prevalence of hydatidosis in cattle of South Africa and

recorded 96.8 per cent fertility rale of cyst found in cattle while Verster (1962) recorded

94.2 per cent hydatid cyst fertility in cattle infected with metacestode of Echinococcus

granulosus in Belgium.
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Hedge et al. (1976) conducted a study to assess the incidence of hydalidosis in

animals in Banglore, India and reported that out

of 208 cattle ,120 were carrying cysts. Out of this total 31 were found carrying fertile

and the rest sterile cysts.

Munir (1980) in Pakistan, recorded 15.6 per cent fertility rate of hydatid cyst in

cattle. He further reported that lungs were the commonest organ infected will) hydatid

cyst alongwith liver, spleen and heart. Eckert (1981) studied the prevalence of

hydatidosis in cattle and recorded 95 per cent cyst fertility in animals infected with

metacestode of Echinococcus granulosus.

Thompson ct al. (1984) studied echinococcosis in cattle of Switzerland and correlated

the fertility rale of the cysts with cattle/dog life cycle. They reported that most of the

cysts were sterile. The fertility rate ranged from I to 15 per cent. They also compared

the fertility rale of cyst with other countries like S. Africa, Belgium and Sri Lanka where

the fertility rate had been reported as high as 96.8 , 94.2 and 79 per cent respectively.

Al-Yaman ct al. (1985) recorded the prevalence of hydatidosis in North Jardon. They

examined 280 cattle and other slaughtered animals and found that 1 1.4 per cent cattle

were infected with the disease. Out of these infected animals 34.4 per cent were carrying

fertile cysts and these cysts were present in lungs and livers.

Macpherson (1985) studied the epidemiological significance of cattle, sheep and goals

in maintaining the life cycle of Echinococcus granulosus in Massiland, Kenya. He

reported that out of 1499 cattle, 146 were found harbouring the hydatid cyst. Of 729

cattle cysts examined, protosocolices with an average viability of 71 per cent, 507 were
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slerile and 151 were calcified.

Sasaki a al. (1985) reported that of 162 cattle slaughtered at Gifu, Japan immediately

after import from Queensland, 28 were found infected with Echinococcus granulosus

cyst. All the cysts found were slerile and degenerated.

Parah (1987) studied infection rates, cyst fertility and larval viability of hydatid

disease of animals in Saudi Arabia. His postmortem studies revealed an incidence of 33.0

per cent hydatid cysts and 7.3 per cent viability (fertility) rale in cattle.

El-Sultan cl al. (1987) examined 2259 cattle in Mosul abattoir, Iraq. They reported

20.3 per cent lungs and 7.9 per cent livers of cattle were found infected with hydatid

cyst. The over all fertility rate was 5.3 per cent. However, viability of the cysts

proloscoliccs was 53 per cent.

Singh cl al. (1988) recorded incidence of hydatidosis in Uttar Pardesh, India and

reported that 1 1.2% infected cattle had cysts in lungs, livers and spleen. The fertility rate

of cysts was 15.6 per cent while the rest of the cysts were sterile.

Irshadullah cl al. (1989) at Aligarh, India examined 1556 buffaloes and found 565

(36%) infected with Echinococcus granulosus metacestodes (hydatid). They further

observed that the cyst fertility rate increased with increase in the cyst size.

Sakamoto a al. (1990) examined cattle slaughtered at four different towns of

Australia. Hydatid cysts were found in 197 lungs and 426 livers from 5000 cattle in one

town 9 lungs and 4 livers in 200 cattle, one lung only in 200 cattle and one lung and 4

livers out of 100 cattle in the other town respectively. Most of the cysts found were

regressive aheading towards sterility. The fertility rate observed was one per cent. They
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also reported that cattle do not play a significant role in the life cycle of Echinococcus

granulosus in Australia. They also observed some cases of protoscolices presence in

blood vessels of various organs.

2.3. CHEMICAL COMPOSITION OF CYSTIC FLUID

The hydatid cysts of Echinococcus granulosus is characterized by a pericyst

(advenlinl layer) and laminated layer surrounding the germinal layer from which develop

the brood capsule and protoscolices (Morseth,1967). Biochemically the laminated layer

of cattle cysts was shown to be a carbohydrate-protein complex structure (Kilejian and

Schwabe, 1971). The carbohydrate components were glucose, galactosamine and

glucosamine. These findings have been confirmed by Richards (1984) who was working

with the strain of Echinococcus granulosus of horse origin during studies on biochemistry

of laminated layer of hydatid cysts.

Similarities between the composition of hydatid cystic fluid and the serum has been

reported by many workers. Carbone and Lovenzetti (1957) reported a range of 17.3 to

227 mg of total protein per 100 ml of cystic fluid collected from hydatid cysts of livers

and lungs of cattle.

Smyth (1969) stated that the difference in the composition of bile between species

may influence host specificity. Apart from bile, there were likely to be many

biochemical, nutritive and immunological factors which influenced the host specificity

and speciation of the parasite. Sanchez and Sanchez (1971) carried out a very

comprehensive study of the hydatid cystic fluid from the cysts of human, sheep and cattle
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origins. They reported the presence of inorganic substances (Sodium, Potassium,

Magnesium, Calcium, Iron, Chloride and Phosphorus, lipids (Cholesterol), glucose, urea,

proteins and enzymes GOT and GPT. Many of these components differed quantitatively

or qualitatively depending on the cyst location and host origin.

Frayha and Haddad (1980) reported that with the exception of Calcium, Sodium.

Magnesium, Phosphorus and Chlorides and their bicarbonates were also present in the

protoscolices. RNA, DNA and ammonia present in protoscolices were almost absent in

hydatid cyst fluid. The major protein in hydatid cystic fluid was albumin and

globulin in ionized forms. In addition to GOT and GPT. lactic dehydrogenases and

phospholases exhibited high activities.

In contrast, soluble proteins have received special attention mainly because their

study facilitates the identification of specific antigens for use in serological diagnosis and

for study of the immune response in hydatid disease.

Despite a large number of studies, information concerning the precise nature of these

proteins is very limited. Most attention has been paid to the hydatid cystic fluid proteins

of sheep. Muntyan (1973) has recorded at least 20 components of protein in hydatid

cystic fluid and purified therinolabile lipoproteins, similar results were obtained by

Edwards (1982). The host serum components detected in hydatid cystic fluid included

albumin and several different classes of immunoglobulins (IgG,IgGl, IgG2, IgM but not

IgA).

An interesting protein, probably lipoprotein with a relatively large amount of cystine,

has been demonstrated histochemically in rostellar gland secretions of Echinococcus
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granulosus (Thompson et al. 1979). These secretions were thought to be hook forming

and release of gravid segments in the final host. Njeruh et al. (1989) reported that

antigen activity of lipoprotein resided in botli the protein and lipid inoities. The

disulphide bonds were not prerequisite for antigenic activity. The lipoprotein retained

antigenic activity after treatment with various concentrations of EDTA. The antigen was

not metallo-protein.

Cholesterol is the only sterol so far identified in Echinococcus and is present with

layers of hydatid cyst. It is either obtained directly form the host or in an esterified

form which is subsequently hydrolysed by an esterase. Bliar et al. (1979) demonstrated

that simple diffusion and possibly exchange diffusion operate in esterified form and

onward hydrolysis.

McManus (1981) observed that lipids were especially accumulated in different zones

related to brood capsule insertions. In other zones the enzymes were active in lipid

metabolism. Fraylia (1971) slated that acetate could also be used as substrate which is

oxidized to carbon dioxide and incorporated into saponifiable and nonsaponifiable lipids.

Meduri et al. (1990) reported the presence of phospholipids in hydatid fluid obtained

from hydatid infected cattle. In 21 infected cattle, the hydatid fluid contained 158.20

mg/100 ml of phospholipids. In 20 pulmonary hydatid cysts and 10 hepatic cysts, the

values were 3.80 and 12.00 mg/100 ml of phospholipids respectively.

Hurd (1989) detected 28 components in the free amino acid (FAA) pool of hydatid

fluid from primary and secondary equine cysts and host plasma. The data revealed that

the majority of free amino acids were present in significantly greater concentrations in
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secondary than in primary cysls. Values for total carbohydrates and glucose did not

differ significantly but total protein contents were greater in primary cysts. His studies

concluded that most free amino acids were more concentrated in hydatid cystic fluid than

in the corresponding host plasma.

Jeffs and Anne (1988) observed that the glucose absorption by protoscoleces of

Echinococcus granulosus was by passive diffusion

and mediated transport which consisted of both sodium dependent and sodium

independent mechanisms. The system recognized the structural configuration of D-

glucose and D-galactosc.

Meduri ct al. (1990) reported Sialic acid and mucoproteins in hydatid fluid from

infected cattle. In 32 infected cattle with hydatid cysts, Sialic acid and mucoproteins

were 57.70 and 1.40 mg/100 ml respectively. The amount of sialic acid and

mucoproteins were 2.23 and 0.09 mg/100 ml respectively in 29 pulmonary hydatid

cysts. The same contents 4.40 and 0.20 mg/100 ml were found in 15 hepatic cysts.



CHAPTER III

MATERIALS AND METHODS

3.1. ECONOMIC SIGNIFICANCE OF HYDATIDOSIS

3.1.1. Source of samples:

The studies were conducted during January. 1988 through December, 1990 at

Faisalabad Muncipal abattoir where animals were brought for slaughtering from various

adjoining districts and suburban areas. The infected organs were brought to the

laboratories of department of Parasitology, Faculty of Veterinary Science, University of

Agriculture, Faisalabad lor autopsy to observe the fertility / sterility and other biometric

and biochemical analysis. Random samples from 100 affected livers and lungs of cattle

were collected and 20 ml of fluid was drawn each from fertile and sterile cysts in

sterilized syringe and put in screw capped glass sample bottles. Ten such samples were

prepared each of liver and lungs cystic fluid. The fluid so collected was immediately

stored at 4 "C in refrigerator till used for further chemical analysis.

3.1.2. Prevalence:

A total of 5000 carcases of indigenous cattle of either sex and different age groups

were examined for the presence of hydatid cysts in various body organs and the

prevalence of infection was recorded. The data for incidence in both the sexes was

recorded separately for comparative studies.

22
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3.1.3. Organ specificity:

The organ distribution and degree of infection of hydatidosis were recorded. The

infected organs e.g. livers, lungs, spleens and

kidneys were examined for the presence of hydatid cyst.

3.1.4. Economic Loss Determination:

To establish the economic significance of hydatidosis in cattle, the prevalence and

organ distribution (specificity) of hydatidosis observed was used to work out economic

loss. To establish price per unit organ, a survey was conducted at Faisalabad Muncipal

limits to investigate the prevailing prices of these organs. Ten different meat sellers were

interogated randomly to establish the price per unit organ and the collective price of

liver, lung, spleen, kidney and heart was determined. Average price was drawn out from

that data and this price index was later used to calculate the meat loss in terms of rupees.

The figures for total population of cattle in the country was achieved from the

census of Livestock Division, Govt, of Pakistan. This population cencus was used in

drawing out the total meat loss by condemning the infected organs and the prevailing

average price per unit organ. The economic loss was thus calculated based on the

total population and the population of cattle infected with hydatidosis and the organs

condemned through meat inspection. This exercise was made on provincial basis and the

total loss in each province was taken into account to calculate the net loss of meat in

terms of rupees per year in the country.

!
I



p‘

24

3.2. BIOMETRY OF HYDATID CYST

3.2.1. Determination of Feilile/Sterile Cysls:

Fertility or sterility of hydatid cyst was determined by the method described by

Calero vt al. (1978) as under:

a. Cystic fluid was drawn into a sterilized syringe.

b. A drop of fluid was placed on a clean glass slide and examined under low power

(X 10) of the microscope for the presence of intact brood capsules or scolices.

c. The germinal membrane (inner most), from the wall of each cyst, was separated

and a piece of it was examined under low power microscope for the presence of

attached scolices.

d. The cysl possessing brood capsules or scolices in the fluid or on germinal

membrane, was recorded as fertile and vice versa.

3.2.2. Size and Number of Cysls:

The cysts collected for microscopic examination were first measured with the help

of foot roll and Vernier-Calliper. The cysts present in each organ were counted and the

data recorded.

3.3. BIOCHEMICAL ANALYSIS OF HYDATID CYSTIC FLUID

3.3.1. Sample Collection:

Because of the higher rate of prevalence of hydatid cyst in livers and lungs, it was

more feasible to collect enough cystic fluid from these organs for chemical composition

studies. Two hundred ml of cystic fluid from each fertile and sterile hydatid cyst of livers
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and lungs of caitle were collected separately. Each sample of hydatid cystic fluid was

drawn from respective cysts and collected in sterilized screw capped sample bottles. Ten

such samples each from liver and lungs were prepared, labeled and stored at 4 "C (ill

further use. The cystic fluid was chemically analyzed for the determination of the

following components:

piI and specific gravity

Total proteins

Total lipids

Glucose

Electrolytes - (Na, K and Cl)

Trace elements - (P, Mg, Cu and Fe)

The parameters were measured as under:-

3.3.2. Determination of pH:

The pH of hydatid fluid for fertile and sterile cysts obtained from livers and lungs

were determined with the help of Portable pH meter* with a glass electrode at room

temperature.

3.3.3. Determination of Specific Gravity:

The specific gravity of the cyst fluids was measured with the help of Picnometer

(Oser, 1976).

* NEDA (2) 1604 Mexico.
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3.3.4. Determination of Total Proteins:

Total proteins were estimated by the method of Henry (1964) using kit (E. Merck,

Cat No.3327). Six lest tubes for blank, standard and sample were taken. Reagents for

the estimation of total protein were taken in test lubes as below;

I. Biuret reagent: one hundred ml of Biuret reagent concentrate was mixed with

redistilled water to make one liter of Biuret reagent solution.

Comparison reagent: Forty seven ml of comparison reagent concentrate was mixed2.

with redistilled water to make 500 ml of comparison solution.

The standard solution was shaken well before use and following dilutions were

made:

StandardSample Sample
Blank
(ml)

Standard BlankReagents
Blank

(ml)(ml) (ml) (ml)

Cystic fluid 0.1 0.1

0.1Standard solution 0.1

Biuret reagent 5.0 5.0 5.0

Comparison reagent 5.0 5.0

The solutions were mixed well and allowed to stand for half an hour at room

temperature. The absorbance of the sample and of the standard was measured against the

Biuret reagent and the absorbance of the blank against water at 545 nm wavelength three

times in comparison with standard by the help of the spectrophotometer.
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Calculation:

Protein concentration = As - Asb/Ast - Aslb x 6 (ing/dl)

As = Absorbance of the sample

Asb = Absorbance of the sample blank

Ast = Absorbance of standard

Aslb = Absorbance of the standard blank

3.3.5. Determination of Lipids:

Total lipids in the cystic lluid were determined photometrically using the Zoliner

and Kirsch (1962) method (E. Merck, Kit. No.3321). A set of three test tubes was used

for each sample to be tested. The tubes were labeled as blank, standard and sample

respectively and the reagents were pipetted into test tubes as follows:

Sample
(ml)

Standard
(ml)

BlankReagents

Hydatid cyst fluid 0.05

0.05Standard solution

Sulfuric acid, 95-97 percent 2.00 2.00

Constituents of each test tube were mixed well. The test tubes were covered and heated

in boiling water for ten minutes and cooled in cold water for five minutes. From these

mixtures, following quantities were pipetted into test tubes.
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0.10Reaction mixture 0.10

0.10Sulfuric acid, 95-97 per cent

2.00 2.00Colour reagent 2.00

The materials were mixed well. After 40-50 minutes the absorbance of the samples

and of the standard against the blank was recorded by the spectrophotometer at 530 nm

wavelength, three times in comparison with standard. The mean of the three readings was

used for the calculation of total lipids as follows:

Calculations:

Total lipid concentration = As x 1000/Ast (mg/dl)

As = Absorbance of sample

Ast = Absorbance of standard

3.3.6. Determination of Glucose:

Glucose contents in the cystic fluid were determined by Ortho-toluidine method

(Hyvarinen and Nikkila, 1962) using Biomerieux kit No. 3306. A set of three test tubes

was used for each sample to be tested. The tubes were labeled as blank, standard and

lest. Various solutions for the estimation of glucose contents were taken in test tubes as

below.
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Standard
(ml)

BlankReagents Test
(ml)

Trichloracetic acid solution 1.0 1.0

Cystic fluid 0.1

Standard solution 0.1

Materials were mixed well and centrifuged. Mixtures were pipetted into test tubes.

Protein free supernatant liquor 0.5

Standard mixture 0.5

Trichloroacetic acid solution 0.5

Constituents of the test tubes were mixed well and heated for 8 minutes in a boiling

water bath then cooled immediately in cold water. After cooling the absorbance of the

lest was measured in spectrophotometer at 625-630 nm and of the standard against the

blank.

Calculation:

Glucose contents = At x 100/As (mg/dl)

At = Absorbance of test

As = Absorbance of standard
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3.3.7. Determination of Electrolytes:

The electrolytes. Sodium, Potassium and Cholorides were determind by the

following procedure (Schales, 1933).

a. Sodium:

The sodium (Na) were detected by the following method.

Take 2 ml of cystic fluid in a small flask.

2. Add 7 ml of water in it, shake well and let stand.

3. Add rapidly while shaking 2 ml of 20 per cent trichloracetic acid making a

total of 10 ml, mix it and let stand for 10 minutes.

Filter it and transfer I ml of filtrate to a 15 ml tube and add 5 ml of Urnyl4.

Zinc acetate reagent.

Add 0.3 ml of 95 per cent alcohol and let stand for few minutes. Repeat it till5.

2. 1 ml of alcohol have been added without disturbing the precipitate.

Centifuge, decant and drain by inversion on the filter paper. Wash the6.

precipitate by blowing 10 ml of acetone wash reagent. Centifuge, decant,

drain on filter paper.

The precipitate which is readily soluble in water is transferred to a flask.

7. Add approximately 50 ml of water free from carbondioxide and 0.5 ml of 1

per cent phenolphtlialein and filtrate with 0.02 normal sodium hydroxide to

just barely precipitable pink, with a microburet.
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8. A blank should be run lo determine the amount of 0.02 N NaOH which will

be the end point with distilled water.

Determine sodium on 0.5 ml of standard sodium solution.9.

Calculation:

(Titration - blank) x 0.00575 x 100/0. 1 = mg per dl Na.

b. Potassium:

Potassium (K) contents were estimated following Overman and Davis method by

llame photometcry (Oser, 1976).

Add 0.5 ml of hydatid cystic tluid to a small clean test lube containing 7 ml

of distilled water.

Add 1 ml of 1.5 per cent sodium tungstate, mix by lapping, add 1 ml of 2.52.

per cent copper sulphate solution, shake, then add 0.5 ml of 2.5 per cent

silver nitrate solution, shake and allow to stand 15 to 20 minutes.

3. Pour into a small dry filLer.

4. Transfer 3 ml of the filtrate to a clean 15 ml test tube and in a similar test

tube, pour 3 ml of the standard potassium solution containing 0.03 mg of

potassium.

Add I ml. of 95 per cent alcohol and l ml of distilled water to each tube, mix5.

and place in water bath at 18 l’C for five minutes.
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Add 2 ml of (lie freshly prepared and filtered silver nitrate reagent, mix and6.

replace in water bath. Allow to stand for 2 hours.

Centrifuge for 15 minutes at 2800 rpm. Remove the supernatant fluid in 0.27.

mark capillary tube, add 7 ml of washing reagent and again centrifuge for 15

minutes and repeat it again.

To the washed precipitate in the centrifuge, add 10 ml of 0.2 N NaOH,8.

breaking up the precipitate by blowing the alkali.

Place in a boiling water bath for 10 minutes, remove, cool and make up to9.

10 ml with water, mix and centrifuge.

Transfer 2m! of supernatant to a 100 ml volumetric flask, add 5 ml of water10.

followed by I ml of 50 per cent hydrochloric acid and 2 ml of 0.5 per cent

sulfanilamide solution.

II. Mix by lateral shaking and allow to stand for 3 minutes.

Add 1 ml of naphthylelhylenediamine reagent.12.

Dilute with water to 100 ml mark and allow to stand for 5 minutes before13

reading into the photometer at 520 nm wave length with a blank containing

2 ml of water.

Calculation:

100Density of unknown 10
x 0.03 x x

0.5Density of standard
= mg per dl K.

3
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c. Chloride:

Chloride (C.I) conienls in the cystic fluid were estimated by mercurimetric technique

(Schales, 1953) using chemical diagnostic kit (E. Merck, Cat. No.3311). Short test tubes

(about 16x95mm) are most suitable for the titration. Two test tubes labelled as standard

and sample were used for each sample to be tested. Reagents were added into the

titration vessels:

Standard
(ml)

Reagents Sample
(ml)

Cystic fluid 0.1

0.10Chloride standard solution

1.00 1.00Redistilled water

Indicator solution 0.20 0.20

The sample and standard were titrated with mercury (II) nitrate solution to a violet

colour-change. Any colour change occurring at the beginning of the titration was

disregarded. Three readings were taken for each sample to get the mean. The chloride

contents were evaluated from the following rule:

Calculation:

i.00 ml Mg (N03)2 solution is equivalent to 0.355 of Cl', so ml of Hg (N03)2

solution used x 355 = mg/dl Cl'.
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3.3.8. Determination of Trace Elements:

The trace elements were detected using the following procedures.

a. Phosphorus:

Inorganic phosphate or Inorganic Phosphorous (P) in the cystic fluid was estimated

photometrically by Gomorri (1942) method by using E. Merck Kit (Cat. No.3331). A

set of three test tubes was used for each sample to be tested. The tubes were labelled

as blank, standard and sample. Various solutions were pipetted into tubes as follows:

Standard BlankReagents Sample
(ml)(ml)

Hydatid cystic fluid 0.5

Standard solution 0.5

Redistilled water 0.5

Trichloracetic acid 20 per cent 0.5 0.5 0.5

The contents of the test tubes were mixed thoroughly and centrifuged for 5 minutes and

pipetted into test tubes.

protein-free supernatant or

standard or blank mixture

Bisulfite/borale solution

Molybdate solution

Reduction solution

0.2 0.2 0.2

1.0 1.0 1.0

0.2 0.2 0.2

0.20.2 0.2
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The dilutions were mixed well. The test tubes were covered and allowed to stand

for 15 minutes at room temperature.

2.0Sulfite/Carbonate solution 0.2 2.0

The contents of the test lubes were again mixed thoroughly. After 15 minutes the

absorbances of the sample and of the standard against the blank was recorded by

spectrophotometer and atomic absorption spectrophotometer at 750 mu wavelength.

Three readings were taken and the mean was used for the calculation of Inorganic

phosphorous.

Calculation:

Absorbance of Sample x 5
Phosphorous Cone. = = (mg/dl) P

Absorbance of Standard

b. Magnesium:

Magnesium (Mg) present in hydatid cystic fluid was determined by Mann and Yoe

(1956) method using chemical kit (E. Merck, Cat. No.3338).A set of three test tubes

was used for each sample. Various reagents were pipetted into the test tubes as follows:
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Standard
(ml)

ReagentSample
(ml)

Reagents

1.00 1.00 1.00Buffer

Hydatid Cystic fluid 0.02

Magnesium standard solution 0.02

0.02Redistilled water

The solutions were thoroughly mixed

1.00 1.00 1.00Colour reagnct

The mixtures were mixed by shaking the test tubes. After 10-30 minutes, the

absorbance of the sample and of the standard against the reagent blank were measured

at a wavelength of 505 mil. Three readings were taken in this way and their mean was

used for the calculation of magnesium as follows:

Calculation

Magnesium concentration = As x 2/Ast (mg/dl) Mg.

As = Absorbance of the sample

Ast = Absorbance of the standard.
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c. Copper:

Copper (Cu) present in hydatid cystic fluid was determined photometrically by using

Zak and Ressler (1956) techniq e with the help of chemical kit (E. Merck, Cat.

No.3319). A set of three test tubes labelled as blank, standard and sample was used f r

each sample. Reagents were transferred into test tubes with he help of pipettes:

Reagents Sample
(ml)

Standard
(ml)

Reagent

Hydatid cystic fluid 1.0

1.0Reduction solution 1.0 1.0

Copper standard solution 1.0

Redistilled water 1.0

All the mixtures were mixed well and allowed to stand for 10 minutes at room

temperature.

Trichloroacetic acid 1.0 1.0 1.0

All the solutions were mixed well and samples were centrifuged

Protein-free supernatant liquor

2.0or standard or blank mixture 2.0 2.0

Colour reagnet 0.5 0.5 0.5
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Tlie solutions prepared were mixed well and the absorbances of the sample and of

Hie standard against tiie blank were read at 480 nm wavelength. Three readings were

used for the calculation of copper.

Calculation:

Copper concentration = As x 200/Ast (mg/dl) Cu.

As = Absorbance of sample.

Ast = Absorbance of standard.

d. Iron:

Iron (Fe) contents were estimated by Schade ef al. (1954) method using Biomerieus

test kit (E. Merck, Cat No. 3307). A set of three test lubes was used and labelled as

blank, standard and test. In these test tubes various solutions were added to estimate

Iron contents:

StandardReagents ReagentSample

Sodium Ascorbate 0.5 mg 5.0 mg 5.0 mg

Buffer 1.0 ml

1.0 ml1.0 mlColour reagent

Redistilled water 1.0 ml
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The solutions were shaken gently to dissolve the ascorbate.

Cystic fluid 1.0 ml1.0 ml

The solutions were mixed well. The test tubes were covered and placed in a water

bath at 37°C for 10 minutes. After cooling to room temperature absorbance of the

sample against the reagent blank and the absorbance of the sample blank against

redistilled water was measured in spectrophotometer and atomic absorption

spectrophotometer at 540 inn.

Calculations:

Three readings for each sample were taken and mean was used lor the calculation

of Iron contents and the results were expressed in microgram/ 100 ml.

Concentration of Iron = (As - Ab) x 526 = (mg/dl) Fe.

As = Absorbance of Sample.

Ab = Absorbance of sample blank.

3.4. Analysis of Data:

The data collected on various parameters under investigation were presented to

analysis of variance and test of significance. All values were rounded off and various

group means and their standard errors were computed.

The data was subjected to Chi-square and analysis of variance to study the

difference of fertile and sterile cystic fluids. The significant main effects as well as their
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interactions were further subjected to Duncun’s Multiple Range Test (DMRT) ( Steel and

Torrie 1980). All computations were done with the help of Pc-Laser-Turbo XT

microcomputer using MSTAT programme, Michigon State University and Minitab

Release 7. 1 Standard Version, Mini Tab Inc. 1989. The test applied are shown in results

under appropriate headings.

i

i
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CHAPTER IV

RESULTS AND DISCUSSION

4.1. RESULTS

The economic significance ofhydatidosis was ascertained in 5000, cattle of either sex

at the time of slaughter in the Municipal Slaughter House, Faisalabad; during the years

1989 and 1990. The size and number of hydatid cysts present were recorded in affected

liver, lungs, spleen, heart and kidney. Their condemnation perhaps results in colossal

economic losses to the meat industry. The present studies estimated economic

significance of hydatidosis, biometry of the cyst and chemical composition of the cystic

fluid in cattle.

4.1.1. ECONOMIC SIGNIFICANCE OF HYDATIDOSIS

I. PREVALENCE

The month-wise prevalence of hydatidosis in male and female cattle during the year

1989 and 1990 has been shown in the Table 1 and Table 2, respectively. The percentage

of male and female infected cattle with hydatidosis during the months from January

through December for the year 1989 has been shown in the Fig. 1 and for the year 1990

in the Fig. 2. The prevalence of hydatidosis in the total 5000 cattle of either sex

examined has been presented in the Table 3. Out of the 2860 male cattle 856 (29.93%)

were found infected with hydatidosis involving different organs. Out of 2140 female

cattle, 894 (41.77 %) were found infected with hydatid cysts in different organs.

41
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Table I. Prevalence of hydatidosis in male and female cattle at Slaughter House Faisalabad,
during 1989.

Female TotalMale

Infected Examined InfectedExamined Infected ExaminedMunlli

90150 33 39 240Jan. 72

Feb. 150 30 80 27 230 63

March 100 37 100 43 200 80

April 150 58 85 23534 92

100May 29 100 200 7041

150June 41 2601 10 8847

July 39100 75 27 175 66

Aug. 100 80 2931 180 60

Sept. 105 31 80 32 185 63

Oct. 1 10 38 95 29 205 67

Nov. 100 26 95 19544 70

Dec. 100 24 86 37 186 61

Total 1415 423 1076 429 2491 852
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Prevalence of hydatidosis in male and female cattle at Slaughter house,

Faisalabad during 1990.
Table 2.

TotalFemaleMale

Examined Infected Examined Infected Examined InfectedMonth

23080 41 83130 42Jan.

3980 230 85130 46Feb.

210 96100March 1 10 51 45

April 93150 24334 43 77

100 32 100 200 73May 41

150 100 250 8544June 41

29 190 661 15 37 75July

29 80 195 641 15Aug. 35

100Sept. 31 86 33 186 64

Oct. 105 35 95 37 200 72

100Nov. 27 80 40 180 67

100 28 95 38 195 66Dec.

Total 1064 4651445 443 2409 848



Fig 1: Prevalence of hydatidosis
percentage of male and female cattle

infected during 1989.
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Fig 2: Prevalence of hydatidosis
percentage of male and female cattle

infected during 1990.
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Prevalence of hydatidosis in 5000 cattle: slaughtered at Faisalabad abattoir
during January, 1989 to December, 1990,

Table 3:

No. of Cattle
Per cent

InfectedSex Examined Infected

Male 2860 856 29.93

Female 2140 894 4 1.77*

5000Total 1750 35.00

* = Significantly higher (P< 0.05)
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The rale of infection in the two sexes was significantly (P<0.01) different being lower

in the males (29.93 %) titan in the female (41.77 %) cattle. Irrespective of the sex, an

overall incidence was found to be 35.00 per cent.

II. ORGAN SPECIFICITY

To establish the seat of predilection of intermediary form of Echinococcus

granulosus, different organs of the infected animals were examined. For this purpose,

livers, lungs, spleens, heart and kidneys were examined for the presence of hydatid

cyst(s) and the results were presented (Table 4).

Amongst 856 male cattle found infected, 251 (29.32 %) revealed hydatid cysts in

livers, 385 (44.98 %) in lungs and 13 (1.52 %) in spleen. Only one male (0.12 %)

carried hydatid cysts in heart and three (0.35 %) had it in their right kidney. In yet an

other 203 (23.72 %) infected males, cysts were simultaneously found in livers, lungs and

spleen thus termed as mixed infection.

In 894 infected cows, on the other hand, 192 (21.48 %) were carrying hydatid cysts

in livers, 443 (49.55 %) in lungs, 19 (2.13 %) in spleen and six (0.67 %) in kidneys.

In addition, 234 (26.18 %) infected cows also showed mixed infection. Thus a total of

894 female cattle revealed infection only in the five examined organs, except the heart.

Obviously, the lungs were found to be the most commonly infected organ with

hydatidosis both in males (44.98 %) as well as females (49.55%). Next in order was

livers in the males (29.32) and mixed infection among the female (26.18 %)cattle.
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Organ specificity of Hydalidosis in 856 inales and 894 females infected
cattle

Table 4.

Male Female Both sexes

Infected % Infected Infected % Infected Infected % InfectedOrgans

I. Live 251 29.32 192 21.48 443 25.31

2. Lungs 385 44.98 443 49.55 828 47.31*

3. Spleen 13 1.52 19 2.13 32 1.83

4. Mixed 203 23.72 234 26.18 437 24.98

5. Heart 1 0.12 0.06

6. Kidneys 3 0.35 6 0.67 9 0.51

Total 856 100.01 894 100.01 1750 100

Mixed = Livers, lungs and spleen affected simultaneously.

* Significantly higher (P< 0.05).
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Chi square revealed a significantly (P< 0.05) higher percentage infection of lungs in

both sexes when compared with the other organs (Fig. 3.)

III. ECONOMIC LOSSES

The economic loss incurred as a result m of condemning the infected organs of

slaughtered cattle (Table 5) was estimated by using (i) the Price Index (Appendix 3). (ii)

The number of cattle slaughtered in all the four provinces during the study period, from

Nawaz ct al. (1988) and (iii) organ specificity as per Table 4. The estimated loss is

expressed in rupees.

'I'he Punjab thus losses Rs. 7262 thousands as a results of condemning the organs

infected with hydalidosis each year (Table 6). This came largely from mixed organs

which amounted to Rs. 3361 thousand, followed by livers which amounted to Rs. 2606

thousand, lungs 1275 thousand, kidneys 9.5 thousand, spleen 8.5 thousand rupees and

heart 1 .7 thousand rupees.

The Sindh likewise losses 13405 thousand rupees annually (Table 7). Here again

mixed infection took the highest toll amounting to Rs. 6205 thousand followed by livers

481 1 thousand; then lungs 2353 thousand; then kidneys 17 thousand; spleen 16 thousand

and heart 3 thousand. The province of Sindh thus received maximum loss which was

almost two times to that of the Punjab.

In NWFP; the total loss amounts to Rs. 5135 thousand (Table 8). Amongst half of

which i.e.Rs.2377 thousand was because of mixed infection.Next was livers infection

which was responsible for a loss of Rs.1843 thousand.This was followed by lungs,
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Fig 3: Organ prevalence of hydatidosis
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Provincewise adult cattle infected annually with Hydatidosis.Table 5.

Estimated ti
infected (000)*

Province Number slaughtered
Annually (000)

141.05Punjab 405

Sindh 755 260.40

N.W.F.P. 285 99.78

Baluchistan 37 13.69

At the rate of 35 % infection (Table 3).*
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Estimated economic loss in thousands of rupees due to Hydatidosis in 403

thousand cattle slaughtered annually in the Punjab.
Table 6.

ft Organ
Infected

Unit
Price
(Rs)

Loss EstimateH Infected Organ
Specificity
Per cent

Organ

Livers 141.05 25.31 35.70 73.00 2606.10

141.05Lung.? 47.31 66.73 19.10 1275.31

Spleen 141.05 1.83 2.58 3.30 8.51

Mixed 141.05 24.98 35.23 3360.9495.40

Heart 141.05 0.06 0.085 19.60 1.658

Kidneys 141.05 0.51 0.719 13.50 9.491

Total 100 7262.009140.19

H Infected as per Table 3

Organ specificity as per Table 4

Unit price as per Appendix 3.
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Estimated economic loss in thousands of rupees due to Hydatidosis in 403

thousand cattle slaughtered annually in the Sindh.
Table 7.

Organ ff Organ

Specificity Infected
Per cent

Unit
Price

Loss EstimateOrgan ff Infected

(Rs)

Livers 260.40 25.31 65.91 73.00 4811.43

260.40 47.31 123.20Lungs 19.10 2353.12

Spleen 260.40 1.83 4.77 3.30 15.74

Mixed 260.40 24.98 65.04 95.40 6204.82

260.40Heart 0.06 0.156 19.60 3.058

Kidneys 260.40 0.51 1.30 13.50 17.16

Total 260.40100 13405.328

ff Infected as per Table 3

Organ specificity as per Table 4

Unit price as per Appendix 3.
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Estimated economic loss in thousands of rupees due to Hydatidosis in 403
thousand cattle slaughtered annually in the N.W.F.P.

Table 8.

ft Infected H Organ
Infected

Unit
Price

Loss EstimateOrgan Organ
Specificity
Per cent (Rs)

Livers 99.75 25.31 25.25 73.00 1843.25

99.75Lungs 47.31 47.19 19.10 901.332

Spleen 99.75 1.83 3.301.83 6.04

Mixed 99.75 24.98 24.92 95.40 237.37

99.75 0.06 0.06 19.60Heart 1.18

Kidneys 99.75 0.51 0.51 6.73213.50

Total 100 99.76 5135.902

# Infected as per Table 3

Organ specificity as per Table 4

Unit price as per Appendix 3.
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kidneys, spleen, and heart which resulted in estimated losses of 901, 7, 6 and one

thousand rupees, respectively.

In Baluchistan, the maximum loss was also because of mixed infection claiming 326

thousand rupees (Table 9). Then was livers, lungs, kidneys, spleen, and heart leading to

losses amounting to 253, 124, l, 0.8 and 0.002 thousand rupees, respectively.

Combining all the four provinces together, Pakistan is estimated to lose an overall

total of 26507 thousand rupees (26.5 millions) annually because of hydatidosis (Table 10,

Tig.4).

4.1.2. BIOMETRY OF HYDATID CYST

I. Fertility and Sterility of Hydatid Cyst:

The presence of protoscolices attached to the germinal layer in the shape of brood

capsule or its presence in the daughter cysts was indicative of viability of the hydatid

cysts. The absence of protoscolices in the cyst germinal layer or in its fluid was

suggestive of its sterility. The fertility and sterility of hydatid cyst was recorded in order

to investigate the viability of the cyst. Only fertile cysts had been considered to propagate

the infection.

A total of 251 infected livers from the male cattle were examined by cutting open

and inspecting them with the naked eye or under Stereo microscope. The examination

showed that 58 (23. 1 1 %) cysts were having protoscolices either attached to the germinal

layer of the hydatid cyst or in its fluid. The rest of the cyst were sterile. Out of 192

female livers 33 (17.18 %) were found having fertile hydatid cysts.
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Estimated economic loss in thousands of rupees due to Hydatidosis in 403
thousand cattle slaughtered annually in the Baluchistan

Table 9.

Organ H Infected Organ
Specificity
Per cent

If Organ
Infected

Unit
Price
(Rs)

LossEstimate

Livers 13.69 25.31 3.46 73.00 252.58

Lungs 13.69 47.31 6.48 19.10 123.77

Spleen 13.69 1.83 0.25 3.30 0.025

Mixed 13.69 24.98 3.42 95.40 326.27

Heart 13.69 0.06 0.008 19.60 0.0002

Kidneys 13.69 0.51 0.069 13.50 1.188

Total 100 13.69 704.63

H Infected as per Table 3.

Organ specificity as per 'fable 4.

Unit price as per Appendix 3.
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Organwise economic loss in thousands rupees due lo Hydatidosis in

Pakistan.
Table 10:

PROVINCE

Sindh NWFP Baluchistan National
Loss

Per cent

Loss
PunjabOrgan

2606.10 4811.43 1843.25 252.58 9513.36 35.83Livers

1275.31 2353.12 901.33 123.77 4653.53 17.57Lungs

Spleen 8.51 0.82515.74 6.04 31.12 0.12

Mixed 3360.94 6204.82 377.37 326.27 12269.40 46.32

3.058 1.18 0.0002 5.896 0.021.658Heart

17.16 6.732 1.188Kidneys 9.491 34.571 0.13

7262.009 13405.328 5135.902 704.63 26507.877 99.99Total
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When a total of 385 lungs from infected male cattle were examined, it was found

that 295 lungs (76.62 %) had fertile cysts while remaining 90 were sterile. Of 443

infected cows, 342 (77.20 %) were found to harbour the fertile cysts (Table 11).

Out of 13 infected spleens from male cattle, 3 (23.08 %) were found carrying

protoscolices attached to the cyst’s germinal layer. In all the 19 infected female cattle,

none of the cyst was found to contain any material indicative of fertility.

The hydatid cysts from the heart of the only infected bull was found sterile.

Likewise, infected kidneys from the 3 male and 6 females also showed sterile cysts.

Por obvious reasons cattle showing mixed infection were not considered for fertility

determination.

Irrespective of sex, lungs thus showed the highest fertility rale of 76.93 per cent

which was significantly (P< 0.05) higher than the other four organs examined. This was

followed with livers and spleen showing 2054 and 9.38 per cent fertility rates,

respectively. Cysts obtained from affected kidneys and the heart were all infertile.

II. SIZE AND NUMBER OF HYDATID CYSTS:

In liver, (Plate 5 & 6) minimum diameter of a cyst was 0.5 and the maximum 27.5

cm with a mean of 9.00 cm. Whereas the mean number of cysts in an infected liver was

4.07 (Table 12). However, a maximum and minimum numbers of cysts observed in

a liver were 755 and one.
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Organwise fertility percentage of hydatid cyst in male and female cattle infected with Echinococcus granulosusTable 1 1:

MALE (n=856)Organ FEMALE (N=894) BOTH SEXES (n=1750)

# Infected Fertile # InfectedPer cent Fertile it Infected FertilePer cent Per cent

23.1158251Liver 192 33 17.18 443 91 20.53

385 295 76.62 443Lungs 342 77.20 828 637 76.93*

3 23.08 1913 0 0.00Spleen 32 9.383

0.000 01 0 0.00Heart 0 0.000

0.00 63 0Kidneys 0 0.00 9 0.000

856 894Total 175

Significant (P< 0.05)ik

{
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Size and number of hydatid cysts in various organs of cattle infected with

Echinococcus granulosus
Table 12:

Size in Diameter (cm) Number

Min. Max. MeanOrgan Min. Max. Mean

Livers 0.5 4.0727.5 9.0 755

Lungs 1.0 32.0 11.21 300 6.09

0.4 3.67 13 2.03Spleen 6.3

0.2 0.2 1.00Heart

Kidneys 0.3 0.6 2 1.351.5

:

;

I
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The size of the hydatid cysts present in lungs (Plate 7 & 8) ranged from 1-32 cm

with an average of 1 1.21 cm. The number varied from 1 to 300 with a mean 6.09.

The cysts present in spleen (Plate 9) measured from 0.4 to 6.3 cm with a mean value

of 3.67 cm. The number of cysts varied between 1 and 13 with a mean value of 2.03.

A single cyst was found in the heart and it measured 0.2 cm only. In all the 9 cattle, the

hydatid cysts were observed in the right kidneys. Their size ranged from 0.3 to 1.5 cm

with a mean of 0.6 cm (Table 12)

4.1.3. CHEMICAL COMPOSITION OF CYSTIC FLUID

I. pH OF THE CYSTIC FLUID

The mean + SE values for the pH of the fluid obtained randomly from fertile and

sterile cysts in 10 livers and 10 lungs have been shown in Table 13. The pH of fertile

cystic fluid obtained from the liver (Fig. 5) was found higher 7.29 ±0.13 (range 6.69-

7.90) than the one obtained from the sterile cysts when the mean was 7.16 +_ 0.17 (range

6.64-8.20). Corresponding pH of fertile and sterile cystic fluid obtained from the lungs

was 6.47 +. 0.32 (range 5.20-8.60) and 6.92 ± 0.18 (range 5.90-7.70), respectively.

The analysis of variance (Table 14) of the pH values revealed an approaching

significant (P<0.l) difference between the cystic fluid obtained from livers and lungs.

However, fertility/sterility of the cyst made little difference in the pH of cystic fluid

obtained either from the livers or lungs.
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Showing mean ± SE of pi! in the fertile and sterile Hydatid cystic fluid

obtained randomly from 50 livers and 50 lungs
Table 13:

Type of cyst pH RangeOrgan

6.69 to 7.907.29±0.13FertileLivers

6.64 to 8.20Sterile 7.16+0.17Livers

6.47+0.32 5.20 to 8.60FertileLungs

5.90 to 7.70Sterile 6.92±0.18Lungs

Trend (P< 0.1)



Fig 5: Comparison of pH values of
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Analysis of variance for pH values of hydatid cystic fluid from 50 livers

and 10 lungs
Table 14:

MeanVariable: pH

7.287Livers fertileI.

7.1562. Livers sterile

6.4463. Lungs fertile

Lungs sterile 6.9224.

Sum of Mean
Square Square

K Degree of
Freedom

F
Value Prob.Value Source

2.749 0.305 0.6324Replication 9I.

3 4.108 1.369 2.8355 0.0569*2. Variable

3. Error 27 13.039 0.483

39Total 19.895

Approaching significance (P <G.l).*

Coefficient of Variation: 10.00 %

Original Order Ranked Order

1. Livers Fertile 7.287 A Mean 1 = 7.29 A

2. Livers Sterile 7.156 A Mean 2 = 7.16 A

3. Lungs Fertile 6.446 B Mean 4 = 6.92 AB

4. Lungs Sterile 6.922 AB Mean 3 = 6.45 B
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II. SPECIFIC GRAVITY:

Fertile and sterile hydatid cystic fluid did not show any difference in specific gravity

when obtained from the lungs i.e. 1.007 ± 0.001 and 1.006 ± 0.001 respectively.

(Table 15). Yet in the liver fertile cystic fluid indicated higher specific gravity than the

sterile cystic fluid i.e. 1.013 + 0.003 and 1.007 ± 0.001 respectively. Sterile cystic

fluid showed significantly (P<0.05) lower specific gravity than the fertile cystic fluid.

However, the differences between fertile and sterile cystic fluid obtained from the lungs

showed no significant difference. The organ differences although significant in the fertile

cysts have no effect in the sterile cystic fluid obtained from the two organs (Table 16).

III. TOTAL PROTEINS:

Fertile hydatid cystic fluid when obtained from livers was found to contain on an

average 19.421 ± 0.17 mg/dl total proteins which ranged from 17.32 to 22.56 mg/dl.

However, in case of sterile, it showed slightly lower value of 18.734 + 0.685 (range

15.21 to 21.97) mg/dl. Corresponding means obtained from lungs also showed a similar

trends. Fertile cystic fluid showing 23.162 ± 0.543 (range 18.85 to 24.68) mg/dl and

sterile 22.30 which ranged between 19.32 to 25.24 mg/dl (Table 17).

Irrespective of fertilily/sterility, cystic fluid from livers showed highly significant (P <

0.001) lower values of total proteins than the cystic fluid obtained from the lungs (Table

18). Thus fertility/sterility of the cyst was found to make difference in the cystic fluid

obtained from the two organs.
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Showing mean + SE of Specific Gravity in the fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 10 lungs

Table 15:

Organ Type of cyst pH Range

Livers 1.013 ± 0.003*Fertile 1.003 to 1.029

Sterile 1.007 ± 0.001Livers 1.002 to 1.013

Lungs Fertile 1.007 ± 0.001 1.002 to 1.030

SterileLungs 1.006 ± 0.001 1.002 to 1.009

* = Significantly higher (P< 0.05)
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Analysis of variance for Specific Gravity values of fertile and sterile
hydatid cystic fluid obtained randomly from 10 livers and 50 lungs

Table 16:

Variable: Specific Gravity Mean

1.013Livers fertile

2. Livers sterile 1.007

3. Lungs fertile 1.007

Lungs sterile 1.0064.

K Degree of
Freedom

Sum of Mean
Square Square

F
Value Source Value Prob.

Replication 9 0.000 0.000 1.4533 0.2155

2. 3Variable 0.000 0.000 3.6361 0.0253*

3. 27 0.001 0.000Error

Total 39 0.001

Coefficient of Variation: 0.50 %

* = Significant (P< 0.05)

Original Order Ranked Order

1. Livers fertile 1.013 A Mean 1 = 1.013 A

2. Livers Sterile 1.007 B Mean 2 = 1.007 B

3. Lungs Fertile 1.007 B Mean 3 = 1.007 B

4. Lungs Sterile 1.006 C Mean 4 = 1.006 C
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Showing mean ± SE of total proteins mg/dl in the fertile and sterile
Hydatid cystic fluid obtained randomly from 50 livers and 50 lungs

Table 17:

Type of cyst pH RangeOrgan

19.421 ± 0.617 17.32 to 22.56Livers Fertile

18.734 ± 0.685 15.21 to 21.97Livers Sterile

23. 162 ± 0.543"* 18.85 to 24.68Lungs Fertile

22.30 ± 0.496Lungs Sterile 19.32 to 25.24

= Highly significant (P < 0.001)*+*
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Analysis of variance for total protein (ing/dl) values of fertile and sterile
hydatid cystic fluid obtained randomly from 50 livers and 50 lungs

Table 18:

Total proteins MeanVariable

19.4211. Livers fertile

2. Livers sterile 18.734

3. Lungs fertile 23.162

22.304Lungs sterile4.

K Degree of
Freedom

Sum of Mean
Square Square

F
Value Source Value Prob.

64.862 7.207Replication 9 3.2286 0.0087I.

139.670 46.557 20.8570 0.0000"'2. Variable 3

60.269 2.2323. Error 27

Total 39 264.801

Coefficient of Variation: 7. 15 %

***= (P< 0.001)

Original Order Ranked Order

I. Livers fertile 19.421 B Mean 3 = 23.16 A

Mean 4 = 22.30 A2. Livers Sterile 18.734 B

3. Lungs Fertile 23.162 A Mean 1 = 19.42 B

4. Lungs Sterile 22.304 A Mean 2 = 18.73 B
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IV. TOTAL LIPIDS

Tlie total lipids in ihc hydatid cystic fluid when obtained from liver was significantly

(P<0.05) lower than the fertile 4.115 ± 0.191 than in the sterile cysts 3.872 ± 0.148

mg/dl. However, when the corresponding cysts were obtained from the lungs, the trend

was reverse. Sterile cystic fluid showing higher mean 4.74 ± 0.109 than the fertile cystic

fluid 4.53 ± 0.174 mg/dl (Table 19).

Irrespective of fertility/sterility of the cyst, the fluid obtained from the livers cysts

showed relatively lower total lipids than the ones obtained from the lungs.

Stcrility/fcrtility of the cysts thus seemed to have no effect on the total lipid contents of

the cystic fluid (Tabic 20).

V. GLUCOSE:

Mean ± SE values for the concentration of glucose in the cystic fluid obtained from

fertile and sterile hydatid cysts of livers and lungs have been shown in Table 21.

Glucose concentration in the cystic fluid obtained from fertile cysts of liver was 15.31

± 0.39 mg/dl and that from the sterile cysts 14.429 ± 0.356 mg/dl. This ranged from

13. 125 to 17.523 mg/dl and from 12.321 to 16.523 mg/dl in the fertile and sterile cystic

fluid, respectively.

The mean concentration of glucose in the fluid from fertile cysts of lungs was 12.826

± 0.418 mg/dl ranging between 10.870 to 15.180 mg/dl and that sterile cysts was

14.290 ± 0.328 mg/dl which ranged between 12.980 and 16.630 mg/dl.
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Showing mean + SE of tolal lipids mg/dl in the fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

Table 19:

Organ Type of cyst RangepH

Livers 4. 1 15±0.191 3.11 to 5.085Fertile

Livers Sterile 3.872±0.I48* 2.85 to 4.68

Lungs Fertile 4.53±0.74 3.38 to 5. 17

Lungs Sterile 4.74+0.109 3.98 to4.91

Significantly lower (P< 0.05)
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Analysis of variance for total lipids (mg/dl) of fertile and sterile hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

Table 20:

Variable Total lipids Mean

Livers fertile 4.1151.

3.8722. Livers sterile

3. Lungs fertile 4.529

4. Lungs sterile 4.474

Degree of
Freedom

Sum of Mean
Square Square

K F

Value Source Value Prob.

Replication 9I. 1.968 0.219 0.8329

2. Variable 2.888 0.963 3.6665 0.0245*3

3. 27 7.090 0.263Error

Total 39 11.946

Coefficient of Variation: 12.06 %

(P< 0.05)*

Original Order Ranked Order

Mean 1 = 4.120AB Mean 3 = 4.530 A

Mean 2 = 3.870 B Mean 4 = 4.470 A

Mean 3 = 4.530 A Mean 1 = 4.120 AB

Mean 4 = 4.470 A Mean 2 = 3.870 B
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Showing mean ± SE of Glucose mg/dl in the fertile and sterile Hydatid
cyst fluid obtained randomly from f>0 livers and 50 lungs

Table 2 1:

Glucose mg/dl RangeOrgan Type of cyst

15.308 ± 0.393 13. 125 to 17.523Livers Fertile

14.429 ± 0.356 12.321 to 16.523Livers Sterile

12.826 ± 0.418*'* 10.870 to 15.180Lungs Fertile

14.290 ± 0.328 12.980 to 16.630SterileLungs

Significantly lower (P< 0.001)**+ —
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Analysis of Variance (Table 22) revealed a significantly (P< 0.001) lower

concentration of glucose in the fluid from the fertile cyst of lungs when compared with

the corresponding fluid from the other three cysts, i.e. sterile cysts from lungs as well

as sterile and fertile cysts obtained from the livers.

VI. ELECTROLYTES:

The concentration of sodium, potassium and chloride was estimated in the fluid

obtained from fertile as well as sterile cysts of the livers and lungs. The results of these

studies have been presented in the following section, respectively.

a. SODIUM:

The concentration of sodium in the cystic fluid obtained from fertile cysts of livers

was 108 ± 2 mg/dl (46.98 ± 0.87 mEq/L) and that from the sterile cysts of the same

organ as 106 ± 2 mg/dl (46.II ±0.87 mEq/L). The range of sodium concentration was

from 96 to 116 and 90 to 118 mg/dl in the fluid from fertile and sterile hydatid cysts of

livers, respectively (Table 23).

Sodium concentration in the fluid from fertile cysts of lungs was 109 ± 2 mg/dl

(47.42 ± 0.87 mEq/L) which ranged between 98 to 117 mg/dl (47.42 ± 0.87 mEq/L)

which ranged between 98 to 117 mg/dl and the fluid of the sterile cysts had sodium 127

± 3 mg/dl (55.25 ±1.31 mEq/L) ranging between 108 to 140 mg/dl (Table 23).

Analysis of variance (Table 24) revealed significantly (P<0.001) higher concentration

of sodium in die fluid from sterile cysts of lungs when compared with the fluid from the

other three cysts, namely fertile cysts from the lungs; and fertile as well as sterile cysts

obtained from the livers.
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Analysis of variance for Glucose concentration (mg/d!) of fertile and
sterile Hydatid cystic fluid obtained randomly from 50 livers and 50 lungs

Table 22:

Variable Glucose Mean

Livers fertile 15.3081.

2. Livers sterile 14.429

3. Lungs fertile 12.826

4. Lungs sterile 14.290

Sum of Mean

Square Square

K Degree of
Freedom

F
Value Source Value Prob.

Replication 91. 14.593 1.621 1.2133 0.3276

2. Variable 3 7.9190 0.0006"*31.749 10.583

3. 27 36.083 1.336Error

Total 39 82.425

Coefficient of Variation: 8. 13 %

= (P< 0.001)

Original Order Ranked Order

Mean l = 15.31 A Mean 3 = 15.31 A

2 = 14.43 AMean Mean 4 = 14.43 A

Mean 3 = 12.83 B Mean 1 = 14.29 A

4 = 14.29 AMean Mean 2 = 12.83 B
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Table 23: Showing mean ± SE of Sodium mg/dl in the fertile and sterile Hydatid

cystic fluid obtained randomly from 50 livers and 50 lungs

Sodium mg/dlType of cyst RangeOrgan

96 to 116Livers Fertile 108 ± 2

106 ± 2 90 to 118Livers Sterile

Fertile 109 ± 2 98 to 117Lungs

127 + 3*** 108 to 140Lungs Sterile

= Significantly higher (P< 0.001)
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Analysis of variance for sodium contents (mg/dl) of fertile and sterile

Hydatid cystic fluid obtained randomly from 10 livers and 10 lungs
Table 24:

MeanSodiumVariable

108.349Livers fertile1.

105.588Livers sterile2.

109.384Lungs fertile3.

127.438Lungs sterile4.

Sum of Mean

Square Square

Degree of
Freedom

FK

Value Source Value Prob.

1145.906 127.323 4.8168 0.0007Replication 9I.

2977.170 992.390 37.543 1 0.0000'"2. Variable 3

273. 713.700 26.433Error

39Total 4836.776

Coefficient of Variation: 4.56 %

= (P< 0.001)***

Original Order Ranked Order

1 = 108.4 BMean Mean 4 = 127.4 A

2 = 105.6 B Mean 3 = 109.4 BMean

Mean 3 = 109.4 B Mean 1 = 108.4 B

4 = 127.4 A Mean 2 = 105.6 BMean
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h. POTASSIUM:

The mean ± SE values for the concentration of potassium in the cystic fluid obtained

from fertile and sterile cysts of liver and lungs have been presented in Table 25.

The concentration of potassium in the fluid obtained from fertile cysts of livers was

11.9 ±0.8 mg/dl (3.05 ± 0.20 mEq/L and that from the sterile cysts 13.3 + 0.8 mg/di

(3.40 ± 0.20 mEq/L). The corresponding ranges were 7.4 to 16.3 and 6.4 to 17.8 mg/dl

in the fluid from fertile and sterile hydatid cysts of livers, respectively.

Potassium concentration in the fluid from fertile cysts of lungs, on the other hand was

12.3 ± 0.7 mg/dl which ranged between 8.6 to 14.8 mg/dl whereas the fluid of sterile

cysts had a mean of 9.9 ± 0.55 mg/dl which ranged between 6.9 to 13.7 mg/dl.

The analysis of variance (Table 26) revealed significantly (P< 0.01) higher

concentration of potassium in the fluid from fertile cysts obtained from the lungs when

compared with the fluid from ail the other three cysts studied ie.e. sterile of lungs; sterile

of livers; and fertile of livers.

c. CHLORIDE:

Mean+SE values of the concentration of chloride in the cystic fluid obtained from

fertile and sterile cysts of the two organs under investigations have been given in Table

27.

The mean ± SE values of chloride in the cystic fluid obtained from fertile cysts of

livers was 470 ± 4 mg/dl (131.6 + 1.12 mEq/L) and that of the sterile cysts 491 ± 2

mg/dl (137.5 ± 0.56 mEq/L). The range was 444 to 489 and 578 to 502 mg/dl in the

fluid from fertile and sterile hydatid cysts of livers respectively.
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Showing mean + SE of Potassium mg/dl in the fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

Table 25:

Type of cyst Potassium mg/dl RangeOrgan

11.9 + 0.8Livers Frtilc 7.4 to 16.3

Sterile 13.3 ± 0.8Livers 6.4 to 17.8

Fertile 12.3 ± 0.7 8.6 to 14.8Lungs

Sterile 9.9 ± 0.55**Lungs 6.9 to 13.7

Significantly lower (P< 0.01)**
__
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Analysis of variance for potassium contents (mg/dl) of fertile and sterile
Hydatid cystic fluid obtained randomly from 50 livers and 50 lungs

Table 26:

MeanPotassiumVariable

11.907Livers fertileI.

13.3102. Livers sterile

12.336Lungs fertile3.

Lungs sterile 9.9314.

Degree of
Freedom

Sum of
Square

K Mean
Square

F
Value Source Value Prob.

103.434 11.493 3.9268 0.0027Replication 91.

60.506 20.169 6.8912 0.0014**2. Variable 3

3. 27 79.021 2.927Error

39 242.961Total

Coefficient of Variation: 14.41 %

(P< 0.01)+*
_

Original Order Ranked Order

11.31 A Mean 2 = 13.31 AMean

2 = 13.31 A 12.34 AMean Mean 3 =

12.34 AMean 3 = Mean 1 = 11.91 A

9.93 BMean 4 = Mean 4 = 9.93 B
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Table 27: Showing mean ± SE of Chloride mg/dl in the fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

Chloride mg/dlOrgan Type of cyst Range

Livers Fertile 470 ± 4 444 to 489

Livers Sterile 491 ± 2*** 478 to 502

Fertile 448 ± 3 423 to 462Lungs

451 to 486Lungs Sterile 470 ± 4***

*** = Significantly higher (P< 0.001)
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Chloride concentration in the fluid from fertile long cysts was 448 ± 3 mg/dl (125.4

+ 0.84 mg/dl) which ranged between 431 to 462 mg/dl whereas the fluid from the

corresponding sterile cysts had a concentration of 470 ± 4 mg/dl (131.6 ± 1.12 mEq/L)

ranging from 451 to 486 mg/dl.

The analysis of variance (Table 28) revealed a highly significant (P<0.001)

difference not only between the cystic fluid obtained from lungs and livers but also from

fertile and sterile cysts of the two organs. Yet the sterile cysts of lungs and fertile cysts

of the livers showed no difference.

VII. TRACE ELEMENTS:

The concentration of trace elements including phosphorus, magnesium, copper and

iron was determined in the fluid taken both from fertile and sterile cysts in the livers and

lungs of the slaughtered cattle. The results are presented below:-

a. PHOSPHORUS

Mean concentration of phosphorus in the cystic fluid obtained from fertile cysts of

livers was 0.72 ± 0.001 mg/dl and that of sterile cysts was 0.85 ± 0.02 mg/dl. The two

ranged from 0.66 to 0.79 mg/dl and 0.78 to 0.93 mg/dl, respectively.

Phosphorus concentration in the fluid from fertile cysts of lungs was on the other hand

0.75 + 0.03 mg/dl which ranged from 8.63 to 0.87 mg/dl and the fluid from sterile cysts

had phosphorus concentration of 0.86 ± 0.02 mg/dl which ranged from 0.78 to 0.89

mg/dl (Table 29).
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Analysis of variance for Chloride contents (mg/dl) of fertile and sterile

Hydatid cystic fluid obtained randomly from 50 livers and 50 lungs
Table 28:

MeanChlorideVariable

479.725Livers fertile1.

490.5442. Livers sterile

3. Lungs fertile 447.943

Lungs sterile 470.2064.

Sum of Mean

Square Square

K Degree of
Freedom

F
Value Source Value Prob.

536.626 59.514 0.45951. Replication 9

2. Variable 3 9086.420 3026.807 23.36993 0.000***

3. 27 3497.064 129.521Error

Total 39 13113.110

Coefficient of Variation: 2.42 %

*** = (P< 0.001)

Original Order Ranked Order

469.7 B Mean 2 — 490.5 AMean 1 =

Mean 2 = 490.5 A Mean 4 = 470.2 B

Mean 3 = 447.9 C Mean 1 = 469.7 B

Mean 4 = 470.2 B Mean 3 = 447.9 C
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Table 29: Showing mean ± SE of Phosphorus mg/dl in the fertile and sterile
Hydatid cystic fluid obtained randomly from 50 livers and 50 lungs

Organ Type of cyst Phosphorus mg/dl Range

Livers 0.72 ± 0.01Fertile 0.66 to 0.79

Livers Sterile 0.85 ± 0.02*** 0.78 to 0.93

Lungs Fertile 0.75 ± 0.03 0.63 to 0.87

Lungs Sterile 0.86 ± 0.02*** 0.78 to 0.89

= Significantly higher (P< 0.001)
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The analysis of variance (Table 30) revealed a significantly (P<0.001) higher

concentration of phosphorus contents in the sterile cysts of livers as well as lungs when

compared with the fluid from their respective fertile counterparts. However, the sterile

cysts showed no difference.

b. MAGNESIUM:

Mean + SE values of magnesium concentration in the fluid from fertile and sterile

hydatid cysts in the livers and lungs of cattle have been presented in Table 31.

The concentration of magnesium in the hydatid fluid obtained from the fertile cysts

of livers was 0.83 ± 0.02 mg/dl ranging from 0.71 to 0.95 mg/dl. The values of this

element in the sterile cysts of the same organ was 0.81 ± 0.03 mg/dl which ranged from

0.65 to 0.96 mg/dl.

The analysis of variance did not reveal any significant difference in the contents of

magnesium of fertile and sterile hydatid cystic fluid from livers and lungs (Table 32).

c. COPPER:

The mean ± SE values of copper concentration in the fertile and sterile hydatid cystic

fluid obtained from livers and lungs has been shown in Table 33.
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Table 30: Analysis of variance for Phosphorus (ing/dl) of fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

MeanVariable Phosphorus

0.717Livers fertile1.

0.854Livers sterile2.

0.750Lungs fertile3.

0.8624. Lungs sterile

Degree of
Freedom

Sum of Mean

Square Square
FK

Value Prob.Value Source

0.078 0.009 4.0670 0.00221. Replication 9

25.0127 0.0000"’2. Variable 3 0.160 0.053

3. 27Error 0.058 0.002

39 0.295Total

Coefficient of Variation: 5.80 %

= (P< 0.001)

Original Order Ranked Order

0.7200 B Mean 4 = 0.8600 AMean

Mean 2 = 0.8500 AMean 2 = 0.8500 A

Mean 3 = 0.7500 B Mean 3 = 0.7500 B

Mean 4 = 0.8600 A Mean 1 = 0.7200 B
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Tabic 31: Showing mean ± SE of magnesium mg/dl in the fertile and sterile
Hydatid cystic fluid obtained randomly from 50 livers and 50 lungs

Organ Type of cyst Magnesium mg/dl Range

Livers 0.83 ± 0.02NS 0.71 to 0.95Fertile

Livers Sterile 0.81 ± 0.03NS 0.65 to 0.96

Fertile 0.84 ± 0.002NSLungs 0.75 to 0.94

0.82 ± 0.01NSLungs Sterile 0.78 to 0.89

= Non significantNS
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Table 32: Analysis of variance for Magnesium (mg/dl) of fertile and sterile Hydatid

cystic fluid obtained randomly from 50 livers and 50 lungs

MeanMagnesiumVariable

0.828Livers fertile1.

0.8132. Livers sterile

0.844Lungs fertile3.

0.821Lungs sterile4,

Sum of Mean
Square Square

Degree of
Freedom

FK
Value Prob.Value Source

0.044 0.005 0.9246Replication 9

0.309INS0.005 0.002Variable 32.

3. 0.143 0.00527Error

0.192Total 39

Coefficient of Variation: 8.80 %

— Non significantNS
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Showing mean ± SE of Copper mg/dl in the fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

Table 33:

Copper mg/dl RangeOrgan Type of cyst

0.68 to 0.90Livers 0.78 ± 0.03Fertile

Livers 0.098 ± 0.004*** 0.08 to 0.12Sterile

0.74 ± 0.03 0.58 to 0.88FertileLungs

0.87 ± 0.02 0.76 to 1.03Lungs Sterile

= Significantly lower (P<0.001)
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Copper contents in the fluid obtained from fertile hydatid cysts of livers from cattle

was 0.78 ± 0.03 mg/d! and it ranged from 0.68 to 0.90 mg/dl. The values of this trace

element in the sterile cystic fluid of the same organ was 0.098 ± 0.004 mg/dl ranging

from 0.08 to 0. 12 mg/dl.

The mean +. SE values for the copper concentration in the hydatid cystic fluid from

lungs of cattle was 0.74 ± 0.03 mg/dl. These values ranged from 0.58 to 0.88 mg/dl.

The concentration of copper in the sterile cystic fluid of lungs was 0.87 ± 0.02 mg/dl.

These values ranged from 0.76 to 1.03 mg/dl.

The analysis of variance (Table 34) revealed a highly significant (P<0.001)

difference in copper contents of the sterile hydatid cystic fluid of lungs. It was also

revealed that this trace element was lower in fertile hydatid cystic fluid of livers and

lungs than in the sterile hydatid cystic fluid of the corresponding organs.

d. IRON:

Mean + SE concentration of the iron in the hydatid fluid obtained from the fertile and

sterile cysts of the livers and lungs has been presented in Table 35.

The iron contents present in hydatid cystic fluid of fertile cysts from the liver was

0.09 ± 0.001 mg/dl. The values of this trace element ranged from 0.08 to 0.09 mg/dl.

The values for the iron contents in the fluid from sterile hydatid cysts of livers was 0.07

± 0.001 mg/dl. These values ranged from 0.07 to 0.08 mg/dl.
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Analysis of variance lor Copper (mg/dl) of fertile and sterile Hydatid
cystic fluid obtained randomly from 50 livers and 50 lungs

Table 34: ;

MeanVariable Copper

0.775Livers fertile1.

0.098Livers sterile2.

0.740Lungs fertile3.

0.867Lungs sterile4.

Degree of
Freedom

Sum of
Square

FMean
Square

K
Value Prob.SourceValue

0.007 1.4607 0.2127Replication 9 0.062I.

264.5379 0.0000’“2. Variabl 3.724 1.2413

0.0053. Error 27 0.127

39 3.912Total

Coefficient of Variation: 1 1.05 %

= (P< 0.001)

Original Order Ranked Order

0.7800 B Mean 4 = 0.8700 AMean

Mean 2 — 0. 1000 C Mean 1 = 0.7800 B

Mean 3 = 0.7400 B Mean 3 = 0.7400 B

0.8700 A Mean 2 = 0.1000 CMean 4 —
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Showing mean ± SE of Iron mg/dl in the fertile and sterile Hydatid cystic
fluid obtained randomly from 50 livers and 50 lungs

Table 35:

Iron mg/dlOrgan Type of cyst Range

0.09 ± 0.001Livers Fertile 0.08 to 0.09

0.07 ± 0.001Livers Sterile 0.07 to 0.08

Lungs Fertile 0.07 ± 0.003 0.05 to 0.08

Lungs Sterile 0.06 ± 0.002*** 0.05 to 0.07

= Significantly lower (P <0.001)
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The iron concentration in the hydatid lluid obtained from fertile cysts of lungs was

0.07 + 0.03 mg/d! which ranged from 0.05 to 0.08 mg/dl. The iron contents in the fluid

from sterile hydatid cysts from lungs was 0.06 ± 0.002 mg/dl ranging between 0.05 and

0.07 mg/dl.

The analysis of variance (Table 36) revealed a significantly (PCO.OOI) higher

concentration of iron in the fertile cysts of livers than from their sterile counterparts as

well as from fertile and sterile cystic fluid obtained from the lungs.
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Table 36: Analysis of variance for Iron (ing/dl) of fertile and sterile Hydatid cystic

fluid obtained randomly from 50 livers and 50 lungs

Variable MeanIron

0.086Livers fertile1.

0.072Livers sterile2.

0.072Lungs fertile3.

0.0624. Lungs sterile

Degree of
Freedom

K Sum of Mean

Square Square
F

Value Source Value Prob.

1.5629 0.1769Replication 9 0.002 0.000

26.4217 0.0000’"0.003 0.0012. Variable 3

3. 27 0.001 0.000Error

39 0.004Total

Coefficient of Variation: 8.21 %

= (P< 0.00 1)***

Original Order Ranked Order

0.09000 A Mean I = 0.09000 AMean I =

Mean 2 = 0.07000 B Mean 2 = 0.07000 B

0.07000 B Mean 3 = 0.07000 BMean 3 =

Mean 0.06000 C Mean 4 = 0.06000 C4 =
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4.2. DISCUSSION

Pakistan is an agricultural country and its livestock population plays vital role in the

national economy. At present there are 17.2 millions of cattle heads all over the country

and share about 20 per cent in its total wealth and contribute 10 per cent of GDP.(Ajmal

1990). Out of Ibis total, 22.66 per cent arc in NWFP, 52.73 per cent in Punjab, 19.53

per cent in Sindh and 5.08 per cent in Baluchistan (Nawaz ct at. 1988). The agro-animal

industry of Pakistan is endowed with immense potential to feed the increasing populace

in shape of milk and meat. However, there are production constraints affecting the health

and production of livestock.

Amongst diseases, the parasitic infestations are most important in adversely

affecting the production and reproduction potentials of the animals. The parasitic diseases

which affect the organs like lungs, livers, spleen and heart etc. incur economic loss to

the meat. 1 lydatidosis is one of them which has been reported all over the world. The

incidence may however, vary from country to country or even within the country and

may be as high as 100 per cent (Portiel et at. 1967 and Maclean, 1979).

4.2.1. ECONOMIC SIGNIFICANCE:

I. PREVALENCE OE HYDATIDOSIS:

A total of 5000 cattle of both sexes were examined to study the prevalence of

hydatidosis. These animals were slaughtered during January, 1989 to December 1990 at

Faisalabad abattoir. The results revealed 35 per cent prevalence of the disease in cattle

96
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which is comparable to 31.05 per cent figure for the cattle slaughtered at Rawalpidi

abattoir (Pal and Jamil, 1986) and 33 per cent prevalence reported by Munir el at. (1982)

and Iqbal el at. (1989). The findings of the present study are also in harmony with the

observations of Wilhelm (194 1) Thornton and Gracey (1974) Hossounano and Behbehani

(1976) Leoni and Marccddu (1982) and Islam (1985).

A higher prevalence of hydatidosis has been reported from Lahore (60.6 per cent)

by Maqsood, (1964), 53.84 per cent from Banglore, India, by Hedge el at. (1975) and

83.74 per cent also in Banglore, India by Rao and Mohyuddin (1976). From overall

survey reports, the rate of infection with hydatidosis has been reported to vary from 1.4

to 86.4 per cent under different environmental and management conditions.

The higher rate of infection is attributable to a frequent contact between the

intermediate and final hosts. Higher rate of infestation recorded during present

investigation may be due to the fact that the infective material of the animals slaughtered

are left accessible to stray as well as domestic dogs who help in the completion of the

life cycle of Echinococcus granulosus. Moreover, ignorance of persons working in

butchery also plays a vital role in the transmission and propagation of hydatidosis.

Female cattle were found more prone to infection by oncosphere of Echinococcus

granulosus than the inales. This difference was statistically significant. The sample of

survey although had more number of male cattle than the female where 29.93 per cent

of male cattle were found harbouring the hydatid cysts in different organs, while 41.77

per cent females were found infected with hydatidosis. This difference in the prevalence

of hydatidosis in both the sexes may be attributed to the fact that females are kept for
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productive purpose and therefore, are not slaughtered as long as they remain productive.

Secondly, females have longer life span and greater possibility of repeated exposure to

the infection. A significantly higher rate of infection in the female cattle has been

attributed to the longer life span (Gammell, 1961).

II. ORGAN SPECIFICITY:

The results of the present study revealed that the lungs were the common organ or

scat of predilection followed by liver and spleen. The distribution of the cysts in different

organs was not influenced by the sex as organ wise as male and female cattle lungs are

almost equally affected with hydatid cyst being 44.98 and 49.55 per cent respectively.

The livers of males were more prone to infection as compared to females livers.

The infection rate was 29.32 per cent in male while 21.48 per cent in female liver. The

average infection rate of lungs of cattle was 47.31 per cent followed by livers 25.31 per

cent. Spleen of male cattle was less infected than the female one. Out of 856 spleen from

male cattle, 13 (1.52 per cent) were found infected whereas of 894 spleen from females

19 (2.13 per cent) were found carrying (he cysts.

The involvement of more than one organ at a time was non significantly lower in

male cattle being 23.72 per cent compared with the female 26.18 per cent. The average

percentage of infection for all these organs was 24.98 per cent. Only one male cattle was

found having cyst in the heart while none of the female heart was found involved in cyst

formation. Out of 894 females and 856 males, 6 females cattle and 3 males were found

having cysts in the right kidney.
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The observations of the present study are in harmony with Chabassol et al. (1960),

Sharma and Chitkara (1963), Gill and Rao (1967), Hedge et a/.(l975), Islam et al.

(1977,) Munir (1980) and Pal and Jamil (1986) who reported that lungs were the main

seat of cyst localization followed by livers. Pampiglione (1966) reported two routes by

which the infection is transferred to the lungs. The most common route is alimentary

tract of intermediate host where hatched oncosphere penetrate intestinal wall to enter

blood vessels and then it is transported to livers and lungs via blood providing equal

chances for the larval form to infect livers and lungs. Secondly, the larvae may be

liberated from eggs during rumination which may gain direct access to the lungs through

trachea. Of course in the present study the second route of infection might have

supplemented towards higher infection rale in the lungs.

The results of present study are dissimilar to those of Ward and Bradshaw (1956),

Akmatov (1980) Artemenko and Chikunova (1984) and Lorenzini and Rugghri (1987)

who had reported that the livers were the commonly affected organs. Deka et al. (1988)

is of Die opinion that the cysts are predominantly present in both livers and lungs. It

appears that there is no preferred order of cysts localization in these organs. It is

probably per chance that any of these organs became the seat of cysts localization.

III. ECONOMIC LOSS:

The total population of cattle in Pakistan is 17.2 million heads, out of which 3.72

million animals are found in NWFP; 9.07 million in Punjab, 3.86 million in Sindh and

0.99 million in Baluchistan. The annual slaughter rale of different provinces indicated
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that 285, 403, 755 and 37 thousand animals were slaughtered in NWFP, Punjab, Sindh

and Baluchistan, respectively.

The prevalence of hydatidosis has been recorded as 35 per cent thus, 99.78, 14.1.05,

260.4 and 13.69 thousand of animals are assumed infected in NWFP, Punjab, Sindh and

Baluchistan, respectively. Percentage of livers, lungs, spleen, mixed, heart and kidneys

infected with hydatidosis have been estimated being 25.31, 47.31 and 1.83, 24.98, 0.06

and 0.51 per cent rendering a loss of 99.76, 140.19, 260.40 and 13.69 thousand

condemned organs. The infected livers inflict a loss of Rs. 9.5 million, lungs 4.65

million, spleen Rs. 0.031 million Mixed 12.27 million, heart 0.005 million and kidneys

0.034 million to the meat industry of the country respectively. A total of Rs. 26.51

million loss is being imparted to beef of cattle through condemnation of infected livers,

lungs, spleen, heart and kidneys. Apart from condemnation of body organs, losses due

to impaired health, decrease in productivity and working potential of cattle along with

other side effects like pressure atrophy (Levine, 1973) are those losses which are hard

to be estimated in terms of coins. These losses are in addition to the loss worked out in

the present study.

A loss to the tune of 3 million U.S. dollars per annum has been estimated by

Mutkef et al. (1976) in Iran. Arru et al. (1983) estimated a loss of 24 million lira in

sheep due to hydatid infection in Italy. Twenty million U.S. dollars loss per annum in

Greece was reported by Vassalos et al. (1984) in sheep infected with hydatid cysts. Iqbal

et al. (1989) reported a loss of Rs.3,65,297 per annum through meat condemnation of

livers and lungs at Faisalabad abattoir.
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Iii addition to its economic importance liydatidosis is also a great threat to human

health and responsible for serious illness necessitating surgical treatment (Belschner,

1976).

4.2.2. BIOMETRY:

I. FERTILITY/STERILITY OF HYDATID CYST:

The results of the present study revealed that the lungs were the common organ

which harboured fertile cysts followed by the livers and spleen. The fertility rate of the

cysts was not influenced by sex as male and female cattle lungs had equal fertile cyst

being 76.62 and 77.20 per cent, respectively. In the case of livers, it appeared that male

has slightly higher rale of fertile cysts compared to female. The cysts found in the spleen

of male cattle, 16.66 per cent of them were fertile while cysts in the same organ of the

female cattle were all sterile. None of the cysts in heart and kidneys were found fertile,

A higher fertility rate of the cysts in lungs than that in livers has also been reported

by Munir (1980), Saad and El-Abin, (1982), Al-yaman et al. (1985), Singh et al. (1988)

and lrshad ullah et al. (1989). They attributed the higher percentage of fertility of the

cysts to the selective permeability of cyst membrane. Contrary to the present findings,

a higher rate of sterile cysts was found in the lungs in the studies of Hedge et al. (1975),

Al-Abbassy et al. (1980), Thompson et al. (1984), Farah (1987) and Sakamoto et al.

(1990). Mostly the hydatid cysts found in their studies were regressive progressing to the

sterility for unknown reasons.
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II. SIZE AND NUMBER:

The results of the present investigations revealed that the lungs contained the larger

sized cyst (32 cm) followed by livers and spleen. The size of hydatid cysts varied from

0.2 cm to 32 cm in different organs. The average diameter of the cysts was 1 1.21 cm,

9 cin and 3.6 cm in the lungs , livers and spleen respectively. The maximum number

(755) of cysts were found in the livers followed by lungs (300) and the average number

of cysts was 6.09 in lungs. 4.07 in livers and 2.03 in spleen . A single cyst was found

in heart and kidneys. A positive correlation existed between fertility, size and number

of cysts found in different organs.

Analogous to the results of the present study Frankel and Reittman (1970) described

minimum size of cysts being 1 mm and maximum of basket ball. Siddiqui (1979) and

Runnels ct til. (1967) reported similar type, nature and frequency of the cysts in cattle.

Preisly (1956) and Afshar et til. (1971) described the variation in the size and number

of cysts and attributed it to the age of the host and the number of Echinococcus

granulosus embryonated ova swallowed by the intermediate host.

4.2.3. BIOCHEMICAL PARAMETERS:

It has been reported that the fluid of hydatid cysts consists of organic and inorganic

substances and contain proteins, lipids, carbohydrates and other micronutrients which are

used in different metabolic processes in order to promote the growth of the metacestodes

(Protoscolices) of the cysts. A quantitative analysis of the cystic fluid revealed the

presence of proteins, lipids and glucose. The electrolytes, sodium, potassium and
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chloride were also found present in the cystic fluid. The trace elements (micronutrient)

inorganic phosphorus, magnesium, copper and iron were also detected for the qualitative

and quantitative composition of the cystic fluid. Ten samples obtained each from fertile

\

and sterile hydatid cysts of livers and lungs respectively were analysed to estimate the

nature of chemical composition of the cystic fluid.

1. pll or THE CYSTIC ELIJID:

The results of present investigations revealed an approaching significant (P <0.1)

difference in the evaluated pH values of fluid from fertile cysts of livers (pH 7.29 jT

0. 13) than the fertile cysts of lungs (pH 6.47 +_ 0.32). The pH of cystic fluid from livers

fertile, sterile and lungs sterile hydatid cystic fluid was similar The significant difference

in the pH values of the hydatid cystic fluid from the fertile cysts of livers and lungs

possibly can be attributed to the organs related variation. In a fertile cyst an active

respiration leads to the synthesis of significant amount of carbonic acid. It may be

possible that the removal of carbonic acid may vary in both the organs thus imparting a

difference in the pH values. Other possibilities cannot be ruled out.

The results of the present investigations are closer to the findings of Munir, (1980)

and Haq (1986) who recorded a significant difference in pH of cystic fluid of livers and

lungs in buffaloes and sheep, respectively. The significant difference in sterile and fertile

hydatid cystic fluid of lungs, however, does not fall in line with their findings.

The absorption of cyclolucin is dependent on pH values and if pH is disturbed, the

metabolic process of the cysts stops and it undergoes degeneration and becomes sterile

-
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(Arme, 1986). This is probably true in the case of present study, where variation in pH

values of fertile and sterile cysts may indicate disturbance in pH values both fertile and

sterile cysts of livers. However, the pH disturbance or difference is either primarily or

secondarily related to the fertility or sterility of the cysts needs explanation.

11. SPECIFIC GRAVITY:

The mean +. SE values for the specific gravity of the livers fertile hydatid cysts

1.013 ±_ 0.003 was significantly different (P<0.05) from 1.007 Hh 0.001 for the fluid

of sterile hydatid cysts. The specific gravity values of the lungs fertile and sterile cysts

fluid were statistically similar. The specific gravity of the livers fertile hydatid cystic

lluid was significantly different from that of the fertile and sterile cystic fluid of lungs.

The higher specific gravity could be due to metabolic activity of the fertile cyst as well

as the presence of melacestode protoscolices. It also indicates a greater permeability of

the germinal layer of the sterile cysts of livers and lungs as Schantz and Schwabe (1969)

and Sanchez and Sanchez (1971) indicated that the permeability of the laminated

membrane of the hydatid cysts was responsible for the difference in the specific gravity

of the cystic fluid. They also observed that separation of germinal layer from the

laminated membrane increased the permeability of the cysts.

111. TOTAL PROTEINS:

Despite a large number of studies, information concerning the precise nature of

these proteins is very limited. It is restricted to the cystic stage and nothing is known
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aboul the proteins found in the adult parasite. Frayha and Haddad (1980) reported that

albumin and globulin formed one-third of the total protein composition of protoscolices

of the sheep hydatid cysts. An interesting protein, probably a lipoprotein, with a

relatively large amount of cystine, has been demonstrated histochemically in rostellar

gland secretions of adult Echinococcus granulosus (Thompson el al. 1979). Various

functions have been suggested lor these secretions, including association with hook

formation, nutrition, adhesion, maturation of ova, release of gravid segments and

protection by inhibiting the ability of the host to delect the worm’s presence or blocking

the action of the host immune response. So these secretions thus present a fascinating

aspect of the host parasite relationship. The characterization of chemical composition

specially the protein component would clearly be useful and rewarding.

'flic results of the present investigations revealed that the total protein contents of

the lluid from livers fertile and sterile hydatid cysts did not differ significantly. The

fertile hydatid cysts of lungs contained significantly higher (PcO.OOl) protein compared

with all other lluids. Total protein concentrations in hydatid cystic fluid were variable

depending upon the nature of the cysts and the organs involved.

Carbone and Lovenzetti (1957), Devi et al. (1971) and Kilejianand Schwabe (1971)

reported a range of 17.3 to 227 mg/dl of proteins in the fluid of cattle hepatic and

pulmonary hydatid cysts. Pauluzzi et al. (1972) also established reasonable positive

correlation of the amount of protein present in the fluid witli fertility of the cysts and the

organs affected. A wide variation in the range of total protein had also been estimated

by Anguiano, (1984) who reported a range of 7.5 mg to 828 mg/dl of total proteins in

the hydatid cystic fluid.



106

The results of lltc present study were similar to those of Munir (1980) and Haq

(1986) who chemically characterized hydatid cystic fluid from buffaloes and sheep

respectively and reported the similar values of total proteins and pattern of its

concentrations both in fertile and sterile hepatic and pulmonary cystic fluid.

IV. TOTAL LIPIDS:

The contents of total lipids were significantly (P <0.05) higher in the fluid of

fertile cysts of livers whereas the cystic fluid from fertile and sterile cysts of lungs did

not show any difference. Vercelli-Rctta et al. (1975) and Anguiano (1984) reported that

the lipids were significantly lower in infertile (sterile) cysts. Lipids are an important

source of energy and higher energy levels are usually required by the brood capsules and

newly born scolices for their development.

The metabolic cycle is operating in the germinal layer of hydatid cysts and esterified

lipids of host origin are hydrolysed for use by the germinal layer or by the brood capsule

and proloscolices. Digenis et al. (1970) identified 17 fatty acids in protoscolices while

Vcssal et al. (1972) reported additional major saturated fatty acids but there was no

information available about their synthesis. Frayha and Haddad (1980) identified the

presence of cholesterol esters in hydatid cystic fluid. This is the only sterol so far

identified and is present in the layers of hydatid cysts. Bhar et al. (1979) reported that

in the metabolism of cholesterol, absorption mechanism of simple diffusion and possibly

exchange diffusion operate. The presence of low quantity of lipids is indicative of

shutdown of metabolic activity in the sterile cysts.
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V. GLUCOSE:

The glucose contents of fluid of fertile hydatid cysts from livers were significantly

(P<0.001) higher than the glucose contents of the lungs fertile cystic fluid. A

nonsignificant difference among fluids of fertile and sterile hydatid cysts of livers was

found. Higher glucose in the cystic fluid from livers may be attributed to the

carbohydrate metabolism and higher glucose concentration in the organ. The low glucose

in the fluid of lungs could be due to the reason that lungs were involved in exchange of

gases only. Muzzaco (1923), Khorsandi and Tabibi (1978) and Frayha and Haddad

(1980) reported a higher concentration of glucose contents in the fertile cysts of livers

than the lungs. They further explained that the variation in the contents of glucose could

be due to difference of the physiological activity of the organs containing cysts.

Munir (1980) and Ilaq (1986) did not find any significant difference in the glucose

present in the fluids of fertile and sterile hydatid cysts in the livers and lungs of buffaloes

and sheep, respectively. The reason for this difference could be variation in the animal

species, the degree of metabolic activity and variation of the parasite strains. McManus

and Bryant (1986) attributed the variation in glucose concentration in the cystic fluid of

different animals to the strain variation of the parasite.

VI. ELECTROLYTES:

a. SODIUM:

The mean ± SE values for sodium were 108 ±_ 2, 106 ±_ 2, 109 ±_ 2 and 127 +.

3 mg/dl in livers and lungs fertile and sterile cystic fluid, respectively. The sodium
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contents were significantly (P< 0.00!) lower in the fertile cystic fluid from lungs

compared to sterile cysts of lungs and fertile and sterile hydatid cysts of livers. The

presence of sodium in the cystic fluid was reported by Pozzi and Pirosky (1953) and

Sanchez and Sanchez (1971). Munir (1980) and Ilaq (1986) repoorted the presence of

sodium in the hydatid cystic fluid from buffaloes and sheep, respectively but without any

significant difference in electrolytes of fertile and sterile hydatid cystic fluid.

b. POTASSIUM:

The potassium concentration was significantly (P <0.0 1) higher in the fluid from

fertile hydatid cysts of lungs than that of the sterile cysts and also from fertile cystic fluid

from livers. Considering both the cations together, when sodium level was lower, the

potassium concentration was higher in the cystic fluid which is physiologically normal

phenomena. The electrolytes presence and variations in the hydatid cystic fluid was

related to the permeability of laminated membrane of the hydatid cysts.

The results of the present investigations were in line with the findings of Sanchez

and Sanchez (1971), Frayha and lladdad (1980) and Munir (1980) and Haq (1988) who

reported the presence of potassium in the hydatid fluid of cysts irrespective of the fertility

or sterility. None of the workers quantified the potassium contents in fertile and sterile

hydatid cysts of livers and lungs separately.

Potassium plays an important role in the maintenance of intracellular osmotic

pressure. In addition this element was essential to many physical and chemical processes

of the body, It is also important in carbohydrate metabolism and electron transport

since a number of enzymes in these metabolic path ways were potassium dependent.
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!c. CHLORIDE:

The mean _+ SE values for the chloride contents in the fluid from livers and lungs

fertile and sterile hydatid cysts were 470 Hi 4, 491 +. 2, 448 Hr 3 and 470 +.3 mg/dl,

respectively. The chloride contents in the hydatid cystic fluid of livers, fertile cysts were

significantly (P<0.001) lower than that of sterile cyst and also from chloride contents

of (he fluid from fertile and sterile cysts.

The results of the present studies were comparable to those of Munir (1980) and

llaq (1986) who studied chloride contents in the hydatid cystic fluid of buffaloes and

sheep. Similar results had also been reported by Agosin (1968) who reported a higher

concentration of chloride in the calcareous corpuscles of Echinococcus granulosus and

in the hydatid cystic fluid.

I

VII. TRACK ELEMENTS:

a. PHOSPHORUS:

The concentration of phosphorus was significantly (P <0.001) higher in the fluid

of sterile cysts of both the livers and lungs. The hydatid cystic fluid from fertile cysts

of livers and lungs contained equal but lesser amount of phosphorus than the sterile cysts

of the same organs. Ibragimov and Vorozhishcheva (1971) observed slightly higher

concentration of phosphorus in sterile hydatid cystic fluid. Spagna ef al. (1972) reported

a lower level of inorganic phosphorus in fertile hydatid cystic fluid of bovine except from

dead (sterile) cysts in the livers.

Contrary to the findings of the present studies, llaq (1986) reported a higher

concentration of phosphorus in fertile cysts fluid of both livers and lungs of sheep and

goats. This difference in results could be due to the animal species variation and some
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dietary factors like absorption of phosphorus from intestine.

b. MAGNESIUM:

The magnesium contents of hydatid cystic fluid of both livers and lungs fertile and

sterile cysts did not show any significant difference. However, Haq (1986) reported a low

level of magnesium in sterile cystic fluid of sheep and goat’s livers and lungs. This

difference could be due to the variation of parasite strain and animals species. No similar

report was available for comparison in any species.

c. COPPER:

The mean +_ SC values for the concentration of copper in the fluid from fertile and

sterile hydatid cysts of livers and lungs were 0.78 +. 0.03, 0.098 +. 0.004, 0.74 _+ 0.03

and 0.87 +. 0.02 mg/dl. A significantly (P <0.001) lower level of copper was found in

lluid of livers sterile hydatid cysts compared to fluid obtained from livers fertile, lungs

fertile and sterile cysts, respectively. Palombae et ol. (1972) also reported lower

concentrations of copper in sterile hydatid cystic fluid of livers of cattle. They also

reported that hepatic fertile cysts generally contained more copper contents than the

pulmonary cysts. Likewise, Slyusarev (1975) and Sultan et ul. (1984) reported the

presence of copper in very small amounts as traces in the hydatid cystic fluid.



d. IRON:

The mean +. SE values for llie concentration of iron in the fluid from fertile and

sterile hydatid cysts from livers were 0.09 +. 0.001 and 0.07 _+ 0.001 mg/dl and those

ol the lungs were 0.07 +. 0.003 and 0.06 +. 0.002 mg/dl, respectively. The results of

the present investigation revealed that livers fertile cyst contained significantly

(PcO.001) higher contents of iron than all other cysts, whereas the sterile hydatid cysts

of lungs contained the lowest contents. Spagna et ol. (1972) observed that the hydatid

cystic fluid of hepatic cysts had higher concentration of iron than did the pulmonary

cysts. This variation in iron concentration could be attributed to the excessive load on the

livers and because of the fact that the liver is most sensitive to the response of various

diets. Ecldman (1978) reported that this deficiency was probably one of the most

common forms of chronic inflammation and infections of the livers and lungs. Sultan et

til. (1984) found small amounts of iron in the cystic fluid. The decrease of iron

concentration in hydatid cystic fluid has attributed to the infection of the livers as a

sequalae to hydalidosis. The cyst formation in these organs was a slow process and the

cyst gradually increases in size with time leading to the chronicness of disease.
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SUMMARY AND CONCLUSIONS

I. In order to determine the incidence of hydatidosis in cattle, livers, lungs.

spleen, heart and kidneys of randomly selected 5000 carcasses from Paisalabad abattoir

were examined during January, 1989 to December, 1990. Animals slaughtered in this

third largest city of Pakistan come from far and wide. The objective was:

to estimate annual monitory loss which results from the condemnation of the(i)

affected organs in the country;

(ii) to ascertain the preferred seat of predilection of Echinococcus granulosus cysts:

their rate of fertility; and their average size in the aforesaid organs under

scrutiny; and

(iii) to determine 12 biochemical values in fertile as well as sterile cystic iluid

obtained from the affected livers and lungs in order to study the biochemistry of

the hydatidosis and its status.

Significance of the organs and fertility differences were tested by the Duncan’s

multiple range test among the values found significant by the analysis of variance test.

National loss because of the condemnation of the organs infected with

Echinococcus granulosus in slaughtered cattle is estimated at Rs. 26.5 million per annum.

This was based on the prevailing rate of infection and slaughter, and the Faisalabad

market price. As such, by virtue of the higher slaughter rale the

province of Sind showed the highest loss amounting Rs. 13.4 million.

112
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In terms of frequency, size and fertility of the cysts, therefore, the lungs were

found to be the most preferred seat of predilection of Echinococcus granulosus in cattle.

Of the live organs examined, lungs showed the highest (47.31 %) rate of

infection which was significant at 5 per cent level; whereas only one of the 1750 (35 %)

infected carcasses showed a cyst in the heart. Furthermore female cattle showed

significantly (P<0.05) higher infection rale (49.55 %) than in the male (44.98 %) cattle.

Of the live organs examined, cysts obtained from the lungs showed by far the highest per

cent fertility (76.93 %); which was significant at 5 per cent level of significance.

The highest number of cysts i.e. 6.09 was also noticed in the lungs; which also

showed maximmn average diameter of 1 1.21 cm. But this difference in between different

organs was not significant.

Because of the highest rate of infection, the largest average size and the maximum

fertility of the cysts obtained revealed predilection of meiacestode of Echinococcus

granulosus in lungs of cattle.

Irrespective of sterility, the cystic fluid obtained from the infected lungsHI.

showed significantly higher values of total proteins (P <0.001) and total lipids (P<0.05)

whereas a lower trend (P<0.l) was indicated in the pH. This was in comparison with

the fluid obtained from cysts of the infected livers. The remaining nine parameters

studied, showed no difference in between the two organs.
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Fluid from fertile Echinococcus granulosus cysts obtained from the infected lungs

and livers showed somewhat different biochemical patterns when compared with their

sterile counterparts.

Fluid from fertile lungs cysts gave significantly (P< 0.001) lower values of(i)

glucose, sodium, chloride, phosphorus, copper, as well as, specific gravity. In the

later case the level of significant was 5 per cent. However, these cysts showed

relatively higher iron and potassium values.

(ii) Cystic fluid obtained from fertile livers cysts likewise gave significantly

(P<0.001) lower values of chloride and phosphorus yet copper, iron and specific

gravity were found higher than their sterile counterparts, in case of specific

gravity, the level of significance was again 5 per cent.

The rale of the seven parameters showed no difference in between the fertile and

sterile cystic fluid.

IV. Because of the callosal loss, it is recommended tliat:-

(a) a large enough sample from both the small and the large ruminants be obtained

from a larger number of cities in all the four provinces, so that a more realistic

estimates of the total national loss due to hydatidosis becomes available. Samples

may preferably be drawn every month, for at least one calendar year.

(b) a national plan be drawn to find out ways and means so that these losses are

minimized.
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CONCLUSIONS

The velcrinarians working as meat inspectors should keep in mind the high

prevalence of hydatidosis in cattle specially in the females.

During meat inspection, the veterinarians should critically examine the organs like

lungs and livers of the slaughtered animals for strict condemnation.

A law should be promulgated for the incineration of the infected condemned

organs as an effective control measure of the disease.

The present studies depicts the economic losses based on the observations

recorded in the province of the Punjab only, hence, a thorough realization of the

present status of hydatidosis can only be achieved through examination of the

problems in all the provinces of Pakistan.

Por a thorough control program of hydatidosis concerted and coordinated efforts

involving all the provinces of the country arc mandatory.

The study of the biochemical parameters will help in developing early diagnostic

tests and can also be helpful in immunological studies in future.
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Appendix-3

Price Index of various Vilral organs of cattle in Faisalabad cily during 1990.Price in Rupees

Spleen All organsKidneysLiverSource of Sample Lungs 11earl

2.00 1 10.0018.00 14.0060.00 18.001. Akhiar G. Abad

3.00 100.0018.00 17.00 13.002. M. Asliraf G.Abad 35.00

3. Babo Jliang Road 20.00 15.00 5.00 105.0040.00 15.00

3.0012.00 1 10.0010.004. Ali Nassau Goband Pura 65.00 25.00

140.005.0025.00 17.0021.005. Mushlaq Alunad
Samanabad

90.00

130.006. Ruslam Ali 80.00 18.00 25.00 12.00 4.00

Peoples Colony

7. Ruslam Ali
Abdullah Pur

10.00 3.00 120.0078.00 20.0014.00

150.008. Haider Ali Mansorabad 95.00 22.00 22.00 13.00 4.00

9. Faqir Muhammad
G.Abad

85.00 20.00 2.00 135.0021.00 15.00

10.Muhammad Ali
Jhang Road

20.00 2.0075.00 18.00 14.00 115.00

733.00 191.00 196.00 135.00 33.00 1215.00Total

73.00 19.10 19.60 13.50 3.30 121.50Average
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APPENDIX-4

OPERATION OF ATOMIC ABSORPTION SPECTROPHOTOMETER

On AC, On exhaust. Check, Water level in Trap.1.

Press power switch, see all CPU indicators go on SB Autogain (F) ABS(L) Call Zero (F)2.

Lamp current (L) Int.repeat <L) Digital Board (L). Warm 30 minutes.

Install lamp-check light beam balance - Adjust by "Horiz” and "Vert" knobs. 4. Adjust3.

"wavelength” - Silt of lamp - "Lamp Current".

Adjust "Peak” at maximum by two knobs of lamp. Press "SB Autogain" if "Peak" needle5.

is out of range.

6. Press "time and fix by digits.

7. On air compressor (60 psi).

Check burner movement - up and below by "Vert" knob till reading is zero (0.000).8.

Check gas leakage - Open gas from cylinder (8 PSIG).9.

On fuel knob - Push ignite button. Adjust flame by fuel knob.10.

CLOSING PROCEDURE

Turn off fuel valve of gas cylinder.1.

2. Flush spray chamber (till 50 ml used) of air pump.

3. Switch "power” off. Off exhaust fan.
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Plate 1. Echinococcus granulosus adull parasite.
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Plate 2. Germinal membrane of hydatid cyst.
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Plate 3. IJrood capsule obtained from hydatid cyst.
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Plate 4. Hydatid cyst cut open showing hydatid fluid and other
structures.
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Plate 5. Pohcystic singe ol' hydatid cyst in the etitire liver.
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Plate 6. Piece of liver showing hydatid cyst buldging out of organ

tissue.
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Plate 7. Polycystic stage of hydatid cyst in the entire lung.
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Plate 8. Piece of lung showing cyst partially embedded In lung tissue.
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Plate 9. Spleen showing presence of hydatid cyst of different size.
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TITLE OF RESEARCH PROBLEM

ECONOMIC SIGNIFICANCE, BIOMETRY AND CHEMICAL COMPOSITION OF

HYDATID CYST IN CATTLE (BOS 1NDICUS).

INTRODUCTION

The parasitic diseases affect animal health resulting into a low working potential and

productivity, thus inflicting severe economic losses. Amongst them, hydatidosis is one of the

most important disease which effects both animals and men. The disease is caused by the larval

form of a tiny tapeworm Echinococcus granulosus which uses the carnivores as its final host

(Ward, 1965 and Dent and Kelly, 1976).

The larval forms of this adult parasite are found in buffaloes,cattle, sheep, goat, camel

and man (Oytum, 1957 and Anwar and Munir, 1980). The larval form makes a cystic structure

known as hydatid cyst in liver, lungs, spleen and heart of the affected animals. The cysts

measure from a pea to the size of footfall. The disease is cosmopolition in distribution and

constitutes of major economic problem in many countries of the world. It has been estimated that

this disease causes a loss of three million U.S. dollars in Iran (Mutkef cl al. 1976), 24 billion

lira per year in Italy (Arru et al. 1983) and 20 million U.S. dollars per annum in Greece

(Vassalos et al. 1984). In addition to its economic importance, hydatidosis is also a great threat

to human health and is responsible for serious illness necessitating surgical treatment (Belschner,

1976).

The incidence of the disease has been studied in Pakistan (Munir et al. 1982, Khan and i

Haseeb, 1984 and Iqbal, 1985). The systematic studies on economic losses and the chemical

• composition of hydatid cyst has not been conducted so far in cattle which is a dominating dairy

:



and working animal in livestock population of the country, the population of cattle in recent

survey of 1987-88 comes to 17.2 million heads in the country (Ahmad, 1988). A very

preliminary studies has been carried out on incidence and chemical characterization of hydatid

cyst fluid in buffaloes (Munir, 1980), but economic significance of the disease has not yet been

worked out. The present investigations are therefore, planned to study the economic losses based

on incidence and nature of the disease and chemical composition of the hydatid cyst fluid in

order to achieve the following objectives.

OBJECTIVE

1. To estimate economic losses inflicted through the infection and the status of the disease.

To know the correlation of chemical composition with respect to fertility and sterility of2.

the cyst.

3. To achieve basis for further studies on diagnosis of the disease.

4. To understand the ways and means for controlling the infection.

5. To suggest measures for eradication of the disease.

PLAN OF WORK

The studies will be carried out at Faisalabad to investigate economic significance by

working out the economic losses base on the incidence, organ specificity, size and nature of the

hydatid cyst present in the slaughtered cattle at Faisalabad abattoir. Chemical composition of the

cystic fluid from fertile and sterile cyst will be worked out through biochemical analysis.



SOURCE OF SAMPLES

The studies will be conducted at Faisalabad slaughter house where animals are brought

for slaughter from various localities of the country. Random samples of affected vital organs

from cattle will be collected and brought to laboratory for further autopsy work. The cyst fluid

will be drawn out from sterile and fertile cysts for further process of chemical analysis.

INCIDENCE

A total of 5000 cattle of both sexes and age groups will be examined for the presence of

hydatid cyst and record will be maintained. The present study and incidences recorded by other

workers will be compared and a statistical average of incidence will be drawn out. The average

‘ incidence will be used to work out the loss of meat as the organs are declared unfit for human

consumption. The price per unit organ sold in the meat market will be ascertained conventionally

and meat loss will be calculated to asses the economic loss by the disease on total cattle

population basis.

ORGAN SPECIFICITY

The percentage of affected organs will specifically be recorded in order to know the

infection rate of the specific vital organs.

SIZE AND NUMBER

The cysts collected for microscopic examination will first be measured and recorded for

further use of data in correlation studies. The number of cysts present in each organ will also

be recorded.
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FERTILITY OR STERILITY

One hundred cysts randomly collected from each organ will be cut open in the laboratory

to examine its fertility or sterility. This will be carried out through light microscopy.

CHEMICAL ANALYSIS

Fifty fertile/sterile cysts collected from each different vital organs like liver, Jung,s spleen

and if possible from heart will be cut open and fluid will be drawn in sterilized screw capped

sample collection bottles marked and stored in a freezer until analysis. The fluid will be analysed

by the following procedures.

;

1. Determination of Glucose

Glucose contents will be determined by orthotoluidine method (Hyvarinen and Nikkila,

1962) using Biomericux Kit.

2. Determination of Total Protein

It will be estimated by the method recommended by Henry 1964 using Kit (E. Merck)

and spectrophotometer.

3. Determination of Lipids

Total lipids in the cysts fluid will be determined through photometery.

4. Determination of Chloride

Chloride contents of the cystic fluid will be determined titremetrically (Schales, 1953)

using chemical diagnostic kit.
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5. Determination of Inorganic Phosphate

Inorganic Phosphate or phosphorus in the cyst fluid will be estimated photometrically by

Gomorri (1942) method using E. Merck kit.

6. Determination of Iron

Iron contents will be estimated by Schade et al. (1954) method using Bioinerieus test kit

and spectrophotometer and atomic absorption spectrophotometer at 540 nm.

7. Estimation of Magnesium

This salt will be determined using Mann and Yoe (1956) technique through chemical kit

(E. Merck). The method will involve atomic absorption spectrophotometery at a wave length of

505 n.

8. Estimation of Copper

Copper will be estimated in the cystic fluid photomctcrically using Zak and Ressler

(1956) technique with the help of chemical kit (E. Merck). Atomic absorption

photospectrometery will be involved in copper determination.

9. Determination of pH

This will be carried out with the help of pH meter (Beckmen pH meter).

10. Specific Gravity

This will be determined with the help of picnoineter (Oser, 1976).



ANALYSIS OE DATA

The data will be expressed as means ±_ SEM (slandard error of means). Analysis of

variance with complete randomized block design will be performed. A comparison of the

composition of fertile and sterile cysts will be made.
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