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INTRODUCT ION

Meat industry in contrast to most modern
industries, has its roots in pre-~historic times and
basic procedure for processing meat had been well esta<

blished by the dawn of recorded history.

Meat and its products provide an excellent
source of protein in human nmutrition, and in the present
world scarcity of protein, makes it neceasary to conserve
and utilize meat supplies to the fullest possible extent,
The fact that agricultural produce, alone, are quite
insufficient to meet the nutritional requirements of a
healthy body, the animal proteins have been included as
a part of diet in all advanced countries. Demand of meat
ls progressively increasing, not only due to increase in

the population, but also by fast changing £00od habits.

Great majority of animals slaughtered in ail
countries for human consumption consist of cattle, calves,
sheep pilgs and poultry, but in India buffaloes, ¢goats

and sheep are the main food animals (Marwaha, 1966),

The withdrawal of British troops in 1845 and
migration of beef eating communities to Pakiastan in 1947,
alongwith the ban on cow slaughter in various states of

India, enormoug rise in prices of vegetables in comparison



to thoge of meat in recent years, has put an additional

'impetus on the increased production of mutton {(Marksting

Series 79, 1985),.

It is estimated that the annual production of
goat meat is 274 thoufland metric tons, whilch indicates

that goat iz the principal meat producing animal in India.

The objective of meat lnspection agency ias
manifold, It consists of a careful ante and post mortem
lnspection so that a disease free and wholesome meat may
be avallable for human consumption., It also includes
the supply of unadulterated properly labled meat from
the meat industry. A meat hyglene system should thus
include supervision of meat production chaln from the
farm through transport to well run abattolr and from there
its distribution to the consumers., Such a system will
not only result in a wholegome product for human consump=-
tion with lmproved keeping qualities, but will also make
an important contribution to the control of livestock
diseases, The application of principles of meat inspec-
tion, thus, can not be entrusted to non-skilled men
emploved in the abattoirs. Such perasons are primarily
concerned in the production problemns, profits and other
interests and are not always conglstent with good,practiée

of food handling. It is, therefore, lmperative to have



maat inspection at all stages by skilled hand,

In India thae congested inhabltatlon poverty,
unhygienic assgsociation of animals and man, poor lnsani-
tary and unhealthy method of breeding. feeding and
management of animals, roaming of plgs and dogs in the
public places, eating garbage atc., all expose the animal
kingdom to the rigk of picking up and wide dissemination
of infection (Annon, 1968).

Meat trade in India ia in an unsatisfactory
state, being completely in the hands of illiterate butchers,
All the slaughter houses in municipalities are old,
improperly equipped, ill maintained and do not provide
even minimum required facilities for observing any hyglenic
conditiong. Meat demand for vast rural population is
largely met by these meat shops, where goats and sheep
are slaughtered, Adresgsed and unprocessed flesh (hot) is
8014 by the butchers, no ante or post morxtem inspection
is done. Nevertheless little public awareness exists as
far as public health aspect of meat hygiene is concerned

Marwaha loc.cit.). It 8 not uncommon to see large aba-

ttoirs without protective covering, containing only stone
floors, gutters and few rudimentary racks to hang carcass
(WHO monograph series 33, 1957)., It is noteworthy that
in certain countries which have relatively high hygienic

standards and efficient reporting services, more than one



half of all outbresks of food borne diseases are caused
by meat and meat products. Such informations are scanty
in India, although such outbreaks of diseases are not
uncommon (Khera, 1968)., Meat borne diseases have been
clagsified as below (Meyer, 1953) which is now univer-

sally accepted (WHO Monograph 33),

1. Meat borne diseases of chemical or

toxicological origin,

2. Endogenous (intravital) animal infection

transmissible to man by meat.

3., Infections and intoxications due to
exogenous (human and environmental )
contamination of meat and manufactured
meat producta'(bacterial food poisoning)

{TABLE=T).

Keeping in view the above facts, the present
investigatlions were undertaken to study the different
diseased conditlions of sheep and goat and thelr zoonosis.
Attempt has also been made to study the logivity of hydated
cyst under refrigeration, the infectivity of such cyst
é;'Multiceps gaigeri in clean pups and guinea pigs.

Microbial status of meat, different causative agents of
abscess and histopathological studies of white spotted

xidnevs, were also studied under the present investigations.



guch studles, 1t is presumed, will be able
to provide a clue to meat inspectors, for clean, hygl-

enic and wholesome meat production for public consump-

tion.
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REVIEW OF LITERATURE

The subject of meat inspection 1s a highly
specialised job., In some conditions the meat is unfit
£or human consumption because there is fear of spread of
various diseases while in some 1t is ungsighty hence con-~
demned, These condltions may be due to various diseases -~
parasltic, bacterial, viral, mycotic and others. A vast

literature is available on thease condlitions, some of which

are clted below,

Parasitic diseansas

I. FASCIOLIASIS (Liver rot)

It 48 a common dlsease of sheep and goats caused

by ¥. hepatica and EF. glgantica, causes heavy loss due to

condemnation of livers throughout the world,

Gruttner (1944) reported that liver fluke infec~

tion in animal predisposes to secondary bacterial infections

including Salmonell a.

Heyadt (1952) suggested that heavily infected liver
with liver fiukes should be destroyed while those with light

infection are fit for consumption,ofs eiliy.



Kuahlmann (1956) demonatrated Salmonella in 23

out of 443 specimen of liver from cattle and sheep sufffer-

ing from fascioliasis,

Burydon (1960) reported liver fluke as majorxr

cause of condemnation of sheep liver in New South Wales.

Sekulovic (1965) pointed out an incidence of
16,1 % in 126,832 sheep slaughtered in Grna CGora while
Selvaraj (1967) reported an incidence of 4.42 % of fasclo-
liagsis in sheep and geoat liver in Madras,.

Mitchell (1968) reviewing meat borne zoonoses

in East Africa, reported common occurrence of F. hepatica

and F. gigantica with little difference in place distribu~
tion. In goats the throughout incldence recorded was 14 %
but the condemnation rate of livers was between 37-46 %.
Human fascioliasis has been recorded in several countries
{Faust and Russell, 1957). fThe infection is normally
acquired through eating cercaria contaminated water cress
and lettuce. 1In some parts of Africa, goats liver is fre-
quently eaten as raw causing pharyngeal ilnfection in man.
Since it is eaten raw in fresh condition the chances of
infectivity are great as fasclola can not survive for long

time after slaughter of the host.



In Britain in early 1969, 44 cases of Fasciola
hepatica have been reported in man (mostly in 3 localities)

while only 2 cases have been recorded during 1968 (annon,

1969),

Bendezu (1969) recorded 60 % children in Central

school suffering from ¥. hepatica. In other four villages
with a total of 950 examinations, the inclidence was found

to be 2 %, 10 %, 15 % and 21 %, The infection 1s suspected
to be picked up by c¢hildren during play in ditches,

Yadav {1971) reported an incidence of 10,96 %
in sheep and 8,2 % in goats of Mathura district,

IX. HYDATIDOSIS

Hydatld cyst is a larval stage of Ephinocpccus

granulosus (Batsch, 1786; Rudolphi, 1805).

Peing cosmopolitan in distribution this larval
stage of tape worm ls an important public health and eco-
nomi¢c problem, The chain of infection that involves dog,
sheep and gqat'is the major source of human echinococcosis.

Smyth (1964) has reviewed the bilology of hydatidosis.

Bugge (1944) during the course of many years
experience of meat inspection, encountered many cases of
aheep having echinocoecal cysts in the lungs. He also
reported that in 3 % of these cases, cysts were also found

in agsociated lymph nodes.
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Ginsberg (1956) reported an incidence of hyda=-
tidosis in 1954 and 1955 as 23,7 % and 28,4 % in Buropean
sheeps 41.9 % and 853 % in African sheepy 18 % and 15.2 %

in african goata xrespectively,

Gemmell (1958) reported an incidence of 11,6 %
(3,74,165) in sheep in australia and felt that the incidence

wag more in adults.

Gemmell (1959) found a high incidence of this
disease in different parts of Austyralia., In man 2-6 persons

per 10,000 of the rural population were found to harbour

hydatid cyst in the lungs,

Gabriel (1957) reported one case of hydatid cyst
in the liver ¢of an Indlian Tamil living in Ceylon for the

last 20 vears.

Paul (1957) described a case of hydatid disease

{(cyse in liver) in a South Indian woman residing in Ceylon,

Paul et al., (1957) reported 6 human cases of
hydatid disease admitted to general hospital Colombo in

past 30 vears (all were Indian).

Gemmell (196la) reported significant increase in
the incldence with the increasing age. (in lamb 3 %; in old
sheep 90 %). Lung and liver were equally involved; irres-

pective of number of cystg harboured by the animal,
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Gemmell (1961la) also reported that early infeas-

tation of the eggs of E, granulosus does not produce rela-

tive immunity against later infestation as is in case of

7. hydatigenas (Sweatman, 1957),

Sayed et al. (1962) reported a case of hydatid
disease of kidney in a human female in India who complained
for fullness and vagine abdominal pain in right loin.

Smy th (19645 mentioned that Jubb and Kennedy
(31963) report that sheep ls the only normal intermediate

host of T. e¢hlnococcus.

abdon (1965) reported hydatidosis in sheep to be
B %, No accurate filgure is availlable for hydatid disease

in man.

Mo Cristell (1966) reported that since the start
of compalgn of eradication of hydatidosis in Newzealand in
1959, the incidence of E. granulosus ln dogs have declined
from 5 % to under 1 % and T. hydatlaeng from 13 % to sbout

5 % but the incldence of 1. ovils has risen steadily from

1 % to about 3 %.

Prakash et al. (1967) reported an incidence of
9.5 % (240 sheep) and 9.8 % (294 goats) in Delhi. He also
raported that 96 patlents with hydatlid disecase were admitted
in two hospitals in Delhi from 1962~1965 (3 per 10,000

admissions from all cases).
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selvars] (1967) mtates that most conspiouous
paraiotant condition in the liver of sheen (39,8 %) and
goat (16.0 %) ware hydatidoaeis.

singh gt gl. (1969) reported from Patna (Bihar)
3.1 % Infestation in 2546 goat liveras examined, 75 % of the

cyste were Tertile,

Panday (1971) reported an Aincidence of 6.% %
(0.33 in young and 8,0 in adults) in goatar fertility V7.7 %
oraanne infected wvere lung, liver and gplesn, Ruvber of

cyste were more in lung than liver and spleen,

vaday {1971} racorded 3.81 ¢ of 708 goats and
4.1 ¥ af 73 sheep with 72«78 % fertlle cvsts in the district

of Mathura in U.l.

TIX,

Tt im cosmopolitan in distribution, and found in
the perditonesal cawvity of food animalsg particularly sheeap,
The mild infections do not cause pathogenasis but in heavy
infectlons haemorrhagic hepatitis associzated with clroums
scribed or diffused peritonitis is met with - a condition
known ag@ Hepatitis cvsticercosa (Soulsby, 19657 Deorand,
1967)« An association between migrating Cystigercus

iz and black diseasse is reported by Turnew, 1930,
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Schmey et al.(1931) discussed the vitality of

Cysticercus cyst after fireezing and found that 4 days

freezing at~8°¢c to =10°C kills the cyst bukt the market

value of meat is greatly reduced,

Colling (1939) reported the lncidence of C.

tenuicollis more common in lambs and occasionally extremely

heavy infections are found. One-third of ovine liver 1s
condemned because of damage by the burrowing of pre-scolex

stage of this paragite.

Bﬁ&don {1960) reported that major cause of con-
demnation of meat in sheep in australia in 1959 was C.

tenuicollis and liver f£luke,

Deodhar et al. (1968) described a case of

Pneumonitis cysticercoss in goat,

Yadav (1971) reported an inclidence of 5.65 % of
708 goats and 8,2 % of 73 sheep,

Iv. Coesnurus gaigerd

Intermediate stage of Multiceps galgeri ox

Taenla galigeri (Hall, 1916).

Coenurug may occur in the central nervous system,

the intermuscular connective tissue, the abdominal cavity,

thoracic sheath and pericardial sheath of intermedlate host
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goat (Southwell, 1930 Wardle gt al.., 1982).

The apecies is identified by the presence of
large hooks (Clapharm, 1942).

Coenurug has been reported in heart (Singh et al..

1971), dilaphragm, base of ear and thigh muscle {Rao, 1971),
kidney and brain (Paliwal gt al., 1971L).

Tta importance 1s recognized economically.

V. TOXOPLASMOSIS

A protozoa, parasitize a wide range of mammals

and birds, including human beings.

Beverley (1960) described probability of congeni-
tal infection of toxoplasmosis in man alongwith its patho-

genesis,

Garnham et al., (1960} ascribed sheep asg potentlal

reservolr of Toxoplasma in man and revaaled that in experi-

mental infection the organism persisted 1ln low density in
the brain, skeltal and heart muscles, liver and RKidneys.
He found that undar cooking of meat killed the organilsm,
thus the possibilicy of infection by eating infected meat

wvas ruled out,
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Fukazawa et al.(1964) described heat resiatance

of Toxoplasma in meat and explalned that in liver and

mnacia it 48 not infective to mice after 1 day at ~-10°C or
below but the cyst in brain were atill infective aftex 2
days at ~10°c, Both naturally and artificially infected
material were infective after 50°C for 5 minutes but not

after 55°C for 5 minutes.

Several workers have shown the possibillty of
its infection through meat Eichenwald (1948), Weinman gt gl.
(1954), Mayer (1962), 1In ¥France alone the positive titre
has been as high as 80-93 % in people eating raw uncooked

meat.

Misgellaneous

Fusthy (1938) described 3 cases of Balantlidiosig
in Mungary. One woman exhibiting infection was engaged

in triple cleaning and had gastric hypoaclidity,.

Hayden @t al.{1939) reported a casa of !Iricho-

strongylus columbiformis infection in a ¢hild thought to

have acquired from goats.

Purdy (1955) described lesions of orf on the back
of hand of a stock avetloner, who apparently became infected

by handling sheep with pustular dermatitis.
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Khanna gt al. (1971) reported a case of Nosema
cunienll infection in a goat by finding the schizont stage
in the tubules of goat kidney in the courge of his working
for leptospiral isolation in the white 5pct€ed kidneys.

Mlicro~organisma are present on the gkin and hair,
natural openings and cavities of the living animals. Thus
the alimentary tract, nasopharyngeal cavities and external
position of urinogenital tract harbour a characteristic
bacterial flora which are sdapted te the enviromment. On
the other hand those tlssues and cavities which have no
direct connection with the exterior are sterile in healthy
and normal animal. Organisms are not present in the blood
stream, bone marrow, lymph nodes or the thoraclic or abdominal
cavities including the lung, liver and spleen. The orga-
nlsms easily spoll and decompose meat often leading to food

poisoning.

This type of study has been made by a mumber of
workers. Hainea {(1932), Empey et al. (1933), Lock head
et al. (1935), Empey gt al. (1939a), Jensen et al. (1941),
Avres et al, (1950), Kirsch gt al. (1952), ayres (1955),
Brown et gl (1958), sStringer et al., (1969), Rao (1970).
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verge (1931) explained the importance of bac-
teriologlical examination of meat., In number of cases,
the animal had died or had been slaughtered during llliness,
The carcass shows no indication of disease. Cases of

latent pyaemiz or septicaemlc condition were present,

Hubner (1932) during the post mortem examination
at Barlin abattolir attributed green dlacolouration of
flesh or body organs due to local increase in eosinophilic

leucocytes in Cysticercosis, Sarcosporidiasie in muscles,
dead echinococcus gysts, C. tenvicollis, liver flukes in

liver and lungs.

Halnes (1932a) found air, water used in washing
and rinsing of carcass, clothes and brushes used for wiplng
and carcass tools and also the hands of workmen as the

principal source of contamination,

Verge et al., (1932) stressed the need of identi-
fication of pathogenic microorganisms of human importance
and thelr quick method, Invaslion and development of bac-
teria are influenced by the physioclogical condition of the

animal before slaughter (Haines, 1937),

Jensen et al. (1941) stated that the contamination
is possible due to stick knife as the skin of the animal 1is
heavily contaminated. They placed pure bacterlal culture

on the blade of knife just prior to sticking and used this
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instrunent to severs the neck of the animal; they found

the specific bacteria introduced could be iszolated from

marrow ©of long bones.

Prokhoro¥ (1941) examined 163 mutton samples

during 1938-39 and found Salmonella in 3 %, B, goli in
24 % and Coacld in 20¢2 %o

Sttra (1943) ldentified Bacillus, Cleatridia,

Salmonells, Eherthella, Escherichia., Zroteus., ftreptoco-
geus, Staphviococeus, Corynebacterium, Riplogoccus and

Aerobacter in meat and their products.

Lapovetaky (1953) while examining the carcass
for bacterilal flora, could igolate anaerobic, thermophilic
organisms responsible for spolling the meat quality.

Thelr pregence in lymph nodes gives a clue for lnternal

spoll age.

ayres (1955) felt that there is a defiinite
relation in the microbial contamination with handling,

slaughtering and dressing time of meat animals.

Yolobolotskil (1956) described a method of deter-
mination of bacterial toxins in meat by oxidising colour

reaction. Simllar tests were done by Sedov (1966),

Heidrich (1963) felt that there is no material
diffarence in tetrathionate broth and selemite broth used

for demonstration of Salmonella.
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Lawrie (1966) described physiocloglical condition
of animal before slaughter, method of slaughtering, blee-
ding and cutting, contaminatlion through alimentary canal
of animal, addition of organisms through the equipment,
workers hands angd clothes and tegperatiure at which meat
is aged or smtored are the factors responsgible for condemn-

nation of meat due to spollage.

rao {1970) worked on the bacteriologlcal qualilty
of comminuted meat and found that the meat was contaminated
after slsughter which was observed by difference in the

bacterial count.

ing is described to be of

two types -« a. infective type dua-to the presence of Sal~

monella and b. toxilic type due to presence of toxins,

Salmonellosls

The most dlrect route by which Salmonella can be

conveyed £rom animale to man is through the consumption of

animal food (WHO monograph 33, 1957).

Animal Salmonellosis is quite wide-spread in
this country and almost all speclies of domestic animals have
been found to suffer from this disease (Khera, 1962).
There are numerous repoxts of sporodic cases and outbreaks

of disease due to Salmopella infection in human belngs



(Hayes at gl. (1945); Ganguld (1958); agarwal {1963);
MNath ﬁ”ﬁ' Q—_o (1966)9

There is great deal of information showing
not only an apparent ilncrease in the incidence of Balmow-
nella food poisoning in man, but also a relatlionship
between the incidencs of Salmonella in man and in food
animalas, The incidence lg towards increase., In England
and Wales there has been an expansion in numker of cases
during recent vears, It is not clear whether it 1ls real
or is due to the lmprovised technique for isolation and
identification of organism (Galtan et al., 1954).,

Lachenschmid (1831) gave an account of para-
typhoid cases due to meat poigoning in Germany which
increased from 821 in 19229 to 925 In 1930. He felt that
efficlent veterinary inspection of meat and meat products

could cuickly reduce the Incldence of digease in man,

Klimmeck (1937) reported a case of meat poilisoning
due to S. typhimurium caused by a wholesome carcass which

was hung by the egide of unfilt carcass.

Niclas (1937) examined 500 animals before and
after slaughter at Dortmund sbattolr. 5. bkyphimurium was
found in four carcasses whence portal and mesenteric lymph
nodes were examined and it was consldered that latent
Salmonglla infection may exhi¥dt in food animals Locking
healthy.
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Bartel (1939) explained pathogenesls of Salmo-
nella typhimarium, 8. enteritidis end ite variants., Tt
in pointed out that the asymptoms of £ood polsoning pro~
duced are not assoclated with a sept;eaemia, as in infecw

tlon with Salmonella which cause typhold and paratyphold

favar. The actual pathogenesla 1z not Clear Lut experi-
ments showed that the above organisms have toxic fraction
which 1s also present in dead bacterlia and the toxic
materlal liberated after death of bacteria is diminished
under the influence af gtomach contents of laboiratory
animals and net by the stomach contents of man. It is
agsumned that in man the bacteria taken in with the food are
largely killed by the acid of the stomach and that the
toxlec fraction is liberated and absorhed by the intestinal

mucosa thus producing gymptoms assoclated with food

poilsoning.

Baars (1941) declared that Salmonella food

poigoning la due to the harmful effects of the crganldsms

themselves and not due to the toxin llberated by them.

Outhreaks of food poisonings in man have bheen
reported due to $. awatum by Peter (1944)r S. berts by
Hanser gt al. (1945); 8. dublin by Jones et al. (1948);
S. gnteritidis var dublin and 8. thomgs by Geurden et al.
(1949); 8. typhimurium by Meyer (1950): 3. morehead by
Ganguli gt al (1956): S. yeltevreden by Mathur (1959);



22

S. haldelbery by Sen Gupta gt al. (1961): $. typhimucium
by Bhatia et al. (1968),

Cordes (1949) expleined that artificially infec-
ted plieces of meat were sterile after exposure to water

at 10000 for 60 minutes,

Savage (1956) has expressed problems of Salmonells
food poilsoning in Great Britain which 1s on an increase.
He felt that the hagards of food polsoning asre on an increase

due to change in eating hablie of the population.

Meorle (1988) was of the opinion that contamina-
tion of food often takes place after Lt hag left the

abattolr,

Thornton (1958) discussed the importance of
examination of poplitenl and preseapale lymph nodes for

Salmonellosis.

Aartioli (1959) gtated that many oukbreaks alleged
due to meat are duz to other factors az for Salmonella, the
incubhation period is never less than 5 « 72 hours with an
average 0F 12 » 24 hourgy no thermal reslstant toxin is
produced and disease can only be caused by the ingestion

of living otganism,

Hobb s et al. (1989) iseolated Salmonella from 105
ot of 1194 samples af different varleties of meat during

three veara,
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gmith (1964) during the courge of his survey
in 1961 and 1962 felt that meat and meat products were

the most common souxce of Salmonella food polsoning.

Matton 1s not mo common source ag pork, beaf and veal.

Sethl et al. (1968) investigated Salmonells

organlsm in sheep in heslth and diseased condition and

found to excrete Salmonglla in thelr faeces.

Pandurangarao (1968) reported heavy mortality

among lambs in Jammer due to S. typhimurium, Since mutton
is commonly used as human £ood in this country, such a

finding 1s of great sicmiflcance from public haalth polint

of view,.

Food Intoxifations

Certain stains of Stgphylococcus produce a

filtrate enterotoxin in meat especially when the temperature
is worm enough. This type of toxin lg common and symptoms

appear within 2«5 hours aftey ingestion of the infected

food.

Stone (1938) described method of identification

of Staphyleococal causing food poisoning in man.

Minett (1938) found kitten as the best experimental

animal for such trial. He further observed that Staphylow
aoccl toxin are reslstant at 95°C after 30 minutes, hemolytic
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toxin is destroved by low concentration of formalin,

rennet and acid (pH 5.0) also destroy 1t but trypsin has

better action,

Rigdon (1938) described the properties of

Staphylococcal toxin,

Blalr (1939) stated that exotoxin is thermolebile

at 55=60°C and also sensitive to light and oxidation.

scott et al. (1943) reported outbresk due to

Staphylococcal toxin by eating bolled meat.

Dolman (1943) belleved Staphylococel to be

responsible for food poisoning in majorlty of cases. The
gymptoms regsemble to toxin of B type, but is differentiated
on the basis of pathogenicity on volunteers. He also
attributed majority of casgses due to enterotoxaemia which
could not be detected at the time of examinatlion as they

were masked,

Kampe (1945) also reported this type of polsoning

in two cases.

Moorehead et al. (1946) was of the oplnilon that
house fly (musca domestica) does play a definite role in the

apread of ataphylococcal food polsoning.

While testing thermal death time of strains of



25

Staphylococcus Gross gt al., (1947) found that the
complete destruction of organism was not only a factor
of time and temperature but was markedly Influenced by
many other factors such as number of organism present,
age of culture and nature of meat medium, He further

obgerved that curing agents greatly increase the thermal

reglstance,

Arlison et al. (1949) described an outbresk of

Staphylococcal polsoning in 141 cases of cooked meat,

artioli (1959) could not £ind evidence of entero-

toxin production in f£resh meat by Staphylococcus alreus

but was able to do =zo in bolled ox smoked meat, He claimed
acute gastroenteritis caused by meat of any doscription

to be rare.

D'Souza et al. (1965) explained that since the
toxin in Staphylococcus ls already present at the time of
ingestion, it does not require incubation period as against

Salmonella where the toxin ls produced after ingegtion,

Clostridium Perfringens (Welchii).

This anaeroblc organism though known since 1895
to he present in faeces of man and animal, could gain itg
irmportance as a causative agent of food poisoninglduring
Second World War (WHO s 1957). This organisasm survives the

\

A
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‘ordinary cooklng and ilts spore grow easily when favour-

able circumstances appear.
i

Esty et al. (1922) found that sodium chloride
in low concentration (0.5 = 1 %) markedly increased the

thermal resistance of spores of Clostridium botulinum.

At 2 % this effect 18 lost, upto 8 % little or no effect

was observed and above thizs amount upto 20 % thermal death

time 1g decreased,

schoof ¢t al. {(1938) detected an aerobes in
descending order in liver, kidney, spleen and muscles and
found sheep to be commonly affected than anlmals, and

advocated condemnation of affected meat,

Jones {(1951) reported food poisoning from meat

in school children due to c¢lostridium welchil type 6.

Hobbs ¢t al. (1959) isolated Clostridium welchild

from 79 samples out of 915 samples of different varleties

of meat in three years.

Narayan (1967) isolated Clostridial organisms

from extensor and flexor musclesgs of £fore and hind Limbs,
prescapular lymph glands, from ileocaecal region, liver,
gpleen and kidney of 20 sheep and reported highest incidence
in poultry (100 %) and lowest in sheep (65 %).
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Sinha et al. {1969) isolated 39 strains of
Clostridium welchii belonging to type A.B.D. and non-

toxlc type from 102 apparently healthy goats, Sporxes of

two strains were found to be resistant at bollling tem-—

perature for one hour,

Bacterial zoonoses

Brucellosis caused by Brucella ap. is a widely

distributed disease of Ffarm animals communicable to man

chiefly through milk and meat handling.

Serologlical evidence of brucella infection in

food animals have been reported by a number of workersd,
Polding (1948), Army Remount and Veterinary Service (1962),
Murty (1962), Mathur (1964) and Sen gt al. (1968).

Occaslional reports of outbreaks in some famllies

have been reported by Mathur et al. (1959a, 1959b).

Levine (1943) reported brucella infection in
meat packing factory workers, who were in habit of surr-
eptlitiously eating offals and partially cooked meat, though

they 4dld not touch the meat.

Muandt (1956) reported that meat should he sub=-
jected to bacterilological meat examination and that wool

ha regarded as potential source of brucella infection.



Kurzejak (1957) reported 5.5 % poslitive cases
in 1351 people out of which 14 were clinical (all veteri-
nary personnel). Higher reactors 31 of 139 (15.5 %)
ware among veterinary personnel, In meat industry the

incidence was 3.4 %.

Sumna et al, (1957) reported that five employees
of an abattolr developed brucelloslis shortly after the

glaughter of 400 Infected gheep.

Leistner (1960) isolated brucella 9 times from
lymph nodes, 7 times from organs, 4 and 3 times from
muscles of 54 slaughtered food animals positive serologi-

cally for brucella,

Siennichi et al. (1960) reported 7 out of 1615
meat workers as serologlcally positive reactors for bruce=~

lla with clinical symptoms In two cases.

kosilov et al. (1962) ascribed survival of
brucella organism in mutton, He established artificial
infection in 8 sheep and after slaughter split them in
two. Left slide was placed in -9 to 110C while right side
at 2 -~ 4°¢, Samplaes of 7 lymph nodes and 3 muscles were
collected after 6 hours, 9 - 10 hours, after slaughter and

examined f£for brucella by culture and gulnea plg innoculated.

Left side was sampled after 3 months,
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Brucella was recovered from lymph nodes of
7 sheeps, 6 hours after slaughter, 3 after 9-10 days
refrigeration and from 2 in deep frozen sides. Organlism

was not recovered from muscles.

Randhawa et al. (1964) believed that goat is
the most dangerous sgource of brucellosls for human beings.
According to them, these animals asgume chronic form
without showing symptoms. They further emphasized that
when meat is thoroughly cockad before eating, this infec-—
tion is rare, Tt is mostly the raw or fresh meat that
can posaibly cause this hazard. However with changing
eating hablits, processed meat 1s also likely to become

ecually impoxrtant.

Mathur (1968) during the course of his investi-
gation in Harvana province found that cowsg and buffaloes
were 1ot the source of human infection but attrlbuted sheep
and goats as maln source of infection which was confined
by the fact that 29 out of 53 patlents were sheep and goat

keopers,

Randhawa et al (1970) found that infected meat

is able to transmit the disease.

Joghi, et al. (1971) declared that brucellosos
is more or less an occupatlonal disease affecting veteri-

narians, dairy workers, abattolr workers and others who

handle animal s.
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Tuberculosis

It is now universally accepted that the man and
other animel species are infected with one of the three
types of tubercule bacillils, Even slightly infected meat

and neoat products are unfit for consumption (WHO 33, 1957),

Selter gt al, (1937) isolated tubercle bacilli
from apparently healthy organs {(lung, liver, spleen and
kidney).

Trawingki (1937) reported incidence of tubercu-
loasis in slaughtored sheep and goat in Poland as 1,08

(385,889 sheep and 17,332 goats examined),

Saenz gt al. (1938) isolated bovine type bacillus
from legions on the hands of two butchers who had received

cuts while handling the carcasses.

Rocher et al. (1933) isolated bovine type baci-

llug in 2 human cases out of 89 with positive results.

Grok et al. (1939) reported 49 casces of renal
tuberculosis and four cases of tuberculosis of testicle
and epididymus. 43.4 % were typed as bovine type and

others were mixed bovine and human type.

GraR (1939) isolated human type infection in

25 tuberculous cattlea.
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Petri (1940) reported 4.9 % tuberculogis in
goats slaughtered at Frankfort on mapn. The commonest
site being lung followed by liver, spleen, intestine,
kidney, udder, bones, pleura, meninges and lymph nodes of

head and trunk,

Krishna Iyer (1940) stated that tuberculosis

is rare in sheep and goat,

Cohrs (1941) felt that sinultaneous presence
of tuberculous legions in the lungs and kidney be regarded
ag proof of haematogenoug distribution of the bacilli,
In sheep and ¢goat acute haematogenouns miliary tuberculosis

usually develop during early stage.

Spencer (1942) gave an account of number of cases
met wlthln practice where tuberculosis in man apparently
resulted from the ingestion of uncocked meat, two cases
of pharyngeal ox laﬁﬁgeal tuberculosswere recorded in
natives whlch were associated with uncooked or imperfectly

cooked goat's meat.

Cohrs (1943) contradicting the provision of law
for inspecting whole carcass during millary tuberculosis
of lung and kidney felt that it does not include caseg of
generalized tuberculosisg with no visible lesions. The
bacllli may be held in the blood circulating in the muscles

and in the muscular tissue but can not develop there, They
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can not be demonstrated in the blood during life but may
be present in the heart blood after deathy 1t 18 suggested

that they pass into blood stream during extreme paina

Lilleenger (1946) described contamination after
glaudhter, He found that an average of 71 % of utensils
and 100 % of wiplng clothes were c¢ontaminated. In 68 %
of cases the tubercle bacilli could be lsolated from the
floor after cold water sluilcing. Contamination of carcass
may be caused by exudate flowing over the surface orxr
caseous material being spread by saws used to cut lesions
of infected carcassy; by floor scrapings touchling the in-

fected carcasses and by contaminated hands of the operators.

Klein et al. (1958) stressed the need of
exanining lymph nodes during post-morten of sheep over

2 years.

Francls {(1959) reports that man may be infected
wvith bovine type bacillus by direct contact or by meat
products from varlety of species. The £flesh of the animal
in an advanced stage of phthisls, mugt not be consumed

due to the risk of its unhealthiness.

Generally Mycobacterium tuberculosls do not

multiply outside the body, it multiplies only after infecw
tion. 1In goats the incidence is low due to natural resis-

tance and it 1s felt that they are immune. {(Annon, 1960).
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vadav (1971) reported an incidence of 0,65 %

in goats in Mathura district in U,P.

Leptogpirosis

Leptogpiroslis was considered a separate dlsease

by Well (1886) but its causal organism was attributed by
» It Was

Inada gt al., (1916) to be Dicterohaemorrhag

suggested that infection takes place throuwgh skin abrasion

by contaminated water with rats urine. As the acld Juice

of stomach destroys the leptospiral organism, gastro-
intestinal route was not considered commeon, but undoubtedly
gome outbreaks of human leptospirosis have been due to

drinking or inadvently swallowlng water contaminated by

ratg, Thus there ig no theoritical reason why leptospiro-

sis in man should not arise from the ingestion of contami-

nated or infected meat.

The leptosgpirosis as important zoonoses in

India, wags first recorded in human beings in Andaman

Island (Taylor et al.., 1931). A number of workers have

reported serological evidence or infection among animals

and human beings and also isclation of leptospiral strains
from human patients.
Ay?mr (1932), Das Gupta et al. (l937), Das Gupta

(1939), Lahiri (1941), Ball et al. (1958), Seasi (1958},
Adinarayan et al, (1960), Farina gt al. (1960), Pande gt al.
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(1960, 1961), Selbold et al. (1961), Pargaonker gt al.
(1963), Pargaonker (1964), Joseph et al. (1966), Sawhney

(1968), vadav (1971).

Leptosplral infectilon in sheep and goats is
characterized by white spotted kidney with chronic inter-
stitial nephritis, (Sutherland et al. (1949), Beamer et al,
(1953), Hoeden (1953), Hakioglu (1956), alston et al.
(1958), Burdin et al. (1958), Langhan et al. (1958), Mourse
et al. (1958), rerguson (1959}, Pierothi (1959), sSleight
et al.(1960), Babudieri et al. (1961}, Smith et al. (1981),
Tammemgl gg,gk.(lgﬁl), Pargaonker gt al. (1963), Pargaonker
(1964), Iyer gt al.(1965), Kharole gt al.(1968), Tomar
(1968), Sharma et al.{(1970), Khanna gt al.(1971). The

splrochaetes were demonstrated by speclal staining technique.

Lubanetsky (1949) suggested that carcass with
liver degeneration without jaundice and emaciation having
negative bacteriological examination after cooking, is fit
for human congsumption., Leptosapira in infected meat dies
in 30 minutes when heated to 50-55°C, such meat when cooked

from 2-8 hours in small pleces bhecome harmlesgs.

Hoeden (loc.cit.) reported an outbreak of

leptospiral jaundice among goats in Israel. He has des-
cribed the histopathologlcal changes in the kidney of
infected animals and felt that the disease might remain

inapparent in goats.
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Kotova (1955) while working on survival of
leptospira in meat found that meat from artificially
infected carcass was infective for 48 hours after death?
30 % infective after storage at 6°c. Infected meat dried
over 8 days to 75 % of its oriliginal welght remained
infective, drying over 13 days to half its original welght
remained 15 % infective. It was harmless aftesr storage —

for 10 days at -10°C to ~-20°C,

Burdin et al,. (1958) reported an outbreak of
leptospirosis in Kenva Food animals and declared that
there was high incldence of mild cases with renal leslons
as scle mani festation of the diliseasea, their possible

importance as carrier is stressed.

Langham et al. (loc.cit.) developed experimental

infection in 10 healthy lambs (4-5 months) and declared
the gross lesion in XKidney as characteristic of this
infection. He demonstrated leptospira in kidney section

by Warthin Starry method of gtailning.

Moure gt al. (1953) felt that since goats may
be infected with L. pomona infection through contact with
experimentally infected calves, the goats should be congl—
dered as potential reservolr of leptospirosis for other

host specles. He experimentally infected the goats and
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gave an account of gymptoms and lesions of infectlion.
His experlimental goat volded urine vhich contained orga-
nism for 31 days. Goats even positive for leptogpilirosis
were otherwise apparently healthy {(also cbserved by

Pargaonker et al., 1963 and Pargaonker, 1964).

ElQCELkﬂNEb%gs

Walz (1958) stated that amerobilc aspore forming

organlsms Baclllus subtilis was capable of liberating

myoglobin f£rom meat and of forming porphyrins in meat,

thus reducing the wholesomeness of meat.

Chemical Food FPoigoning

Certain toxic chemlcals may be added delibe-
rately to meat as preservatives. Certain metalllc ions
as lead, zinc, cadmium, antimony which are well known to
exert injurious effects upon human body when ingested,
are added to meat through utensils in the course of meat
cooking or through food storage vessels, cans or foll

wrapings and render it toxilc,

Mac-~donald (1945} referred to zlnc poigoning
caugsed by cooking or scaking acid feoods in galvanized

contalnersa,

Carter et al.{(1948) reported that D.D.T. in
meat of animals fed on hay contalning D.D.T. was not

materially decomposed or lost during the process of roasting,
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boiling, pressure cooking, braising and frylng.

Pigoury et al.{(1954) referred the harm from
congsumption of radio active mutton which when fed to rats
developed marked increase in the reticulocytes and granu-
locytes and a logs 0of 10«17 % bhody welght. The radio

active sheep developed bacteraenis

2. of gram positive coccl
and coliform organisms. The carcass became safe after

3 months cold storage.

Schellner gt al. (1955) observed that the carcass
of animal except viscera and udder, dled of accidental

argenic polsgoning, was £it for human consumption.

Durbin (1957) pointed out that antibodies

resldues in meat have not been proved to be harmless,

Gingberg et al. {(1957) suggested that oxytetra-
cycline may be used £or meat preservation and that it keeps
the meat £it upto 72 hours. Destruction of oxytetra-

cycline by cooking was also confirmed.
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MATERTAL AND METHODS

Material for undertaking the present gtudy was
collectad from the small animal abattolrs, located in

Mathura, Agra and Bareilly districts.

The postmortem examination was done in accordance
with the instructions lald down by Mohlar et Q&_(IQBQ),
Miller (1951), Thornton (1957), Albertsen et al (1957)
and Drabble (1964)}.

5268 sheep and 5704 goats were examined in the
above districts. The total number 0Of sheep and goats

districtwise belngs:-

- —

District |
X Number examined =
i . Sheep Goats Total
Mathura 741 389 1130
Agra 4261 46 29 84890
Bareilly 266 686 952

Total 3= h268 5704 10972

The materials for microscopical examination,
from different animal carcassges, were collected over ice
in thermos flask just after slaughter, in polythene bags
tagged separately; whereas the grosgs leslons were collected

in clean tin contatiners containing normal saline solution,
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Spleen (intactl): plece of liver (500 gm approx.)
taken from hiler reglon, together with portal lymph ncdes
and empty gall bladder; two lymph nodes (intact) « pre-
acapul ar, prefemoral, popliteal and ischeatle; piece oOf
mugcle, covered by intact Ffascia (at leest 250 gm.) from
extensor mugcles Of the forearm, were collected with clean

knife just after the slaughter and kept over ilce, for

laboratory study,.

Collactions from separate carcasses were made
in separate polythene bags, properly tagged and numbered

before preaeserving over ice.

After 1ty laboratory processing or experimental

trials 1t was preserved in formosaline solutlon for further

BtUdYO
Parasitolo natio

The parasitic conditions like fasciloliasls,
paramphistomiasly, hydatldoesis, sarcosporidlasis and cysti-
cercosgls were identified by their gross and microscopic
examinations. In sSome cagses experimental trials were also

undertaken for confirmation.

In the laboratory some of the cysts e.g., hydatid,
were exanined for their fertility and thelr percentage

calculated.
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Guinea plgs and pups were infected with
scolices, whilile few scolices were studied microscople—

cally after fixing and staining with borax carmine.

Similar studies were made in Cognurus galcgerd
ayst infection which were found in almost all the loca-

tions of the body,

Scolices of Cysticercus Povis cysts and Cystil-

cercus taenlcolls cysts were pressed between slides to

expoye the hooks, fixed and stained as above.

Grogs lesions of abscasges in different tissues

were also gtudied histopathologlcally.

Impresalon amears were prepared either in the
abattolr or in the laboratory from the abscesses, fixed

over flame and preserved.

Cultures over blood agar/ nutrient agar were
made out of the suspected abscesses 1ln different locations
in the body. Later on smears were prepared from them,

fixed over flame and preserved,

The slldes were stained by usual Gran's and Ziel~
Neelaen's method of staining {(Crulckshank, 1965); for final

identificavion.
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Examination of carcass for ita bacteriological
evaluation was done in accordance with the Danish rules
and instructions for lsboratory method of examinations,
and the application in the hygilenic judgement of carcass,
1954 1963, (Albertsen loc.cit; Skovgaard, 1969) with

slight modification wherever needed (Rdward & Bwing, 1962y

Crulokshank, 1965%).

The purpose of this examination was to provide
information on the bacteriological astatus of meat {muscle),

lymph nodes and organs,

This was done by cultivating the material taken
aseptically from the interior of the samples in different
medla, the following media were used for this purpose:d

NMukrient or Broth peptone agar (pH 7.6) (Cruick~
shank, 196%), Blood agar (5 % deflbrinated blood), Bromo-
thyml blue, lactose-sacchrose sgar (Albertsen, 1957),

Sulphite lron~deepr agar tubes (Skovgaard, 1969), Brilliant
green, lactose-gacchrose, phenol red agar (Albertsen, loc.cilt.,
Edward & Bwlng, 1962), Tetrathionate broth of Moellar (1923)
modified by Kuffmann (1935) and Bdward & Ewing,{loc.cit.),

Triple Sugar Iron (T.5,I.) Agar modification of Kligler's
Tron or Krumwiledes triple sugar agar as differential medis
(Albertsen, loc.glt.: Skovgaard, loc.cit.) and Urea medium
(Christensen's Urea agar, 1944) cited by Edward & Ewing,

Loc. it
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The medium were prepared as per the instructions
laid down in Difco Manual, 1953p Edward and EBEwing (1962):
Crulckghank, 1965 and Skovgaard, 1969y and stored in the

refrigeratoyr till lts use.

Fatty tissues were removed from the surface of
lymph nodes and the samples were fixed by means of metal

pins to the wooden hoard.

The surface to be inclised was £irst sterilized

by means Of hot gpatula and then the incisgion was made

with a sterilized knifie,

Pleces of mascle and lymph nodes about the size
of an almond, were removed aseptically from the interior
lavers of the tissues and transferred to Nutrient agar (Petri-~
dish), Blood agar (Petridish), Bromothymol blue lactose
sacchrogse agar (Petridish), Iron sulphite agar (tubes) -
separate samples, and Tetrathionate broth (tubes) -~ mixed
sample; Spleen to Nutrient agar (Petridish), Blood agar
(Petridish), Bromothymol blue, lactose~sacchrose agar (Petri-
dish), Iren sulphite agar (tubes) and tetrathionate broth
(tubes) and liver, liver lymph nodes and Gall bladder
(Scraping of mucosa from bladder), to debrollionds orali(finbes)
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The material belng transferred to tetrathionate
broth was crushed agalngt the wall ©f the tube with the
help of asterilized knife, The materlals from muscle,
spleen and lymph nodes after transfer to the mpty petrl-
dighes were smeared agalngt the hottom of the petridish in
order to disperse part of the tissue materlal in tha medium,
while bulk of the tigsue block was left to be embedded in
the medium. Melted Mutrient Agar, hlood agar and hromo-
thymol blue lactose-sacchrose agar was then poured in the
plates. 'The Iron sulphite agar tubes were melted, inocu-
lated when cooled down to about 45°C and then the tubes

were placed in cold water for agar to solidify.

All cultures except T.T.H. were placed in the
incubator at 37-38°C and flrst reading was made after 16«18
hrs, Tetrathionate broth was incubated at 43°C for 18-24 hrs.
as recommended by Harvey and Thomson (1953), Georgale and
Boothroyd (1964%), Elliott gt al. (1965), Georgale et al.
(1965), Petzold and Scheibner (1965), Harvey and Price
(1967) and Hermans (1965).

A loop full of culture £rom broth was taken and
aseptilcally streaked on the brillliant green lactogse sacch-

rose, phenol red agar plates for lsolation of Salmonella.

When the readling of agar plates and iron sulphite

agar tubes were negative, a second reading was made after
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further incubation for additional 24 hrs. (An incubation
period of 40-48 hrs. 1s essentlal for the cultural demong-

tration of specles such as Erysepalothrix & Corynebact-~

pyogenous). Since these organisms are very often found

to have multiplied only within the embedded tlssue block
l1tgelf, without giving rise to any visible colonies in

the surrounding media, all the plate cultures found nega-
tive after four hours ©f incubation were examined micros—
copically by preparing gram stalned smears from the tissue

blocks for the presence of Erysepalothrix and Corynebacte-

rium pyogenous.

The presence OFf green discolouration around the
colony in the Nutrient agar media showed presence 0f Ery-

sepalothrix,

Identification ©f posltive culture was based on
colon§ morphology, haemolysis in blood agar plates, fer-
mentation reaction in the bromothymol blue agar plates
and microscople examination of stained slides with Gram's

method,

Clostridium in the Tron Sulphite agar form black

colonies, because of formation of Tron Sulphite. Black

colour «olonies are also shown by Salmonella and Arizona.
Lack of growth in the Aerotric culture, indicated the

presencea of Clogtridia.
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Colonies suspected of being Salmonella were

transferrad firom bromothymol blue, lactose-succhrose agar
and brilliant green lactose-sacchrose agar to triple sugar
iron agar by stabbing the butt and streaklng the slant,

The T.5.1sa tubes were incubated at 3700 for 24 hra,

(BEdward and Ewing, loc.clt,)

The culture displaving typilcsl reaction of

Salmonella on T.8.L., agar l.e., red slant showing alkaline

reaction and vellow butt (acid reaction) with or without
gas production, were retalned while those showing acid
reaction throughout the medlia were discarded, Black colo-

uration of medla was suggestlive of 1,8 production by the

organi sm,

Positive cultures were further grown on solid

urea medium and incubated at 37°C for their urease activity

(Staurt et al.,19485), The reactions were observed after 1 hr.,
2 hr,, 4 hr, and s0 on, Those with alkaline reaction (red
colour) were discarded whereas those exhibilting no change

in colour were observed at least for 4 days for delaved
reaction, if anyry after whilch such cultures were declared
urease negative and results interpreted (Difco Manual,

1953 Smith and Buxton (1957); Sharma and 8Singh {1961);

Bdward and Bwing (1962); Cruickshank (1965).
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The organiams in bacteriological meat examina-~
tion were classified as pathogenlic or mixed flora of non-

pathogenic bacteria resembling the natural intestinal

Flora.

Regults were classified as sample sterliler specli-
fic infection (species, localization), low grade non-
gpecific infection (when growth from one sample onlyy liver
not counted), hich grade non~specific infection (growth

from two or more samples; liver not counted).

Simple, sterile and low grade non~specilfic type

of meat were important from meat inspection point of view.

The hisgtopathology was studied to establish that
white spotted kidney in sheep and goat due to leptosplirsal
infection as goats are consldered as potential reservoirs

of the leptospirosis for other host species (Mouse et al.,

1958),

For this, 75 kidneys in all were selected, showing
dlascrete grayilsh white focl with renal haemorrhage, without
clinlical manifestation of the dimease in the animal slau-

ghtered viz., Jaundice. (Alston and Broom, 1958),

The tlsgues were embedded in paraffin and 8 u
thick sBections were cut and fixed, stalned with Hagmatoxyl in

and Eosin (Carlton, '1957; Luna, 1968).



47

One section from each series was also stained
by silver impregnation method using Bridges and Luna's
method of staining improvised by Turner and Reld (1965)
with little modification (Warthin-starry method cited by

Ccarlton, 1957), ‘This was done as followss~

Sections are passed thb xylol, descending grades

of alchohol and triple distilled waterx,

5lides are the put in in 1 % silver nitrate

golution at 43°¢ for 30 minutes,

Developer ls prepared freshly by warming the

ingredients at 55°C and adding them in followlng order.

2 % fresh solution of gilver nitrate ..., 1.50 ml.
b % Gelatin solution ... PR sse ae J275 mla
0.15 % f£resh hydrogquinone solution ves 200 ml,

Slides are removed from 1 % sllver nitrate solu-
tlon with paraffin coated forceps and put in the developer
jar kept at 55°C for 3-12 minutes, till the sections were

vellow.

Slides are rinsed with hot tap water (56°C)
followed by triple distilled water.

Passing the slides through assending grades of
alchohol for dehydration, sections are cleared in xylol and



mountad In DPX mordant.

Acidulated triple distilled water is used for
preparing all the solutions (pH adjusted at 3.8 « 4.4 by
1 % fresh citric acid).

Leptospirae take black staln against pale,

vellowlish brown atained tissue in the back ground,

Experimental trials were undertaken in guinea-

plg and pups for establishing infection of Echinococcus by
feeding scolices of fertile hydatid cyst.

Simllar infections were also given in pups by

feeding fresh Coenurus galgerl cyvast collected from goats

from which Multiceps Galgeri (Hall, 1916 cited by Southwell,

1930) was collected on auntopsy and preserved in DPX after

staining by borax carmine.

Experimental trials were made to establish the
effect of deep freezing on hydatid cyst.

For this fertile hydatld cysts were collected and

alx pups aged 15-20 days were arranged.

Two pups were fed with fresh hydatld cyst while
the other cysts were kept in the freezing chamber (wdcc)

from which they were fed to tagged and numbered pups aftex
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24 hours, 48 hours, 72 hours and 96 hours.

The pups were later autopaied for ldentification

of the establishment of infection, 1f any.
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OBSERVATTIONS AND RESULTS

T, PARASITIC CONDITIONS

This was encountered often attached to the

peritoneum, megentery and liver., It was mostly seen in
the liver tissue, where a groove was found, after 1lts
removal., ‘The animals harbour one or more cysts, but in
one caga, gixteen cysts were found attached and embedded
in liver which was reduced to a considerable extent. Out
of 5268 sheep and 5704 goats examined, 687 sheep and 563
goats were found to be infected, thus the percentage being

13.0 % and 92,9 % respectively,

The rostellar hooks, 28«36 in number, were
arranged in two rows, with large hooks measuring 169 u to
184 u and smaller 107 u to 138 u in gize (In accordance

wilth Soulsby, 1968),

Coenurus galgerl (Larval Stage of T. galgori).

Cut of %704 goats, it was encountered in 31
goats l.e., 054 %. They were embaedded in intranuscul oy
comective tissue (Fig.d), but in few cases, was seen
attached to liver in the suprarenal fossa in between tho

kidney and liver (Filg.2),.hrain and submandibuler space
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heavt F-'g by).
(Fig.3), In one particular case 71 cysts were recovered
from almost all the organs, subcutaneous and intramuscular

tissues, the largest being 8 cm. and smallest 1 ocm. in

dliameter. (Flg.4).

To ascertain its correct identity the scollces
from one 6f the cysts vwere fed to two pups, One of the
pups died after 11 days of infection. ©On post mortem
exanination, the immature worms measuring 6-8 mm. in length
were recovered. They had 32 hooks arranged in two rows.

The larger hook measured 154 u while the smaller one as

107 u in size. Another pup dled afiter 13 days of infection,
the worm meagured 102 mm. Iin length, the 32 hooks were
arranged in two rows, larger hooks measured 184-215 u and

smaller 123«138 u in size (Flg. %),

Thus the comparative increase in size of the
wvorm alongwith age, the number of hooks and its corres~

ponding increase in size suggest T, gaigeri infection

(southwell, 1930 and Soulsby loc.clt. )

Hydatld cvst

Out of total numnber of 5268 ghegp and 5704 goats,
472 sheep (8.1 %) and 481 goats (8.2 %) were found infected,
Cysts were more frequently encountered in the lungs than

liver and spleen. The cysts in liver were 1-10 cm. in
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size and were blgger than those in the lungs (1.6 cm.).
HNo hydatid cyst was recovered in any other oxrgan of these
species. The cysts in the lung were unlobular but in the
liver they were multilobular (Fig.8). about 78-80 % of

the lung cysts and 95 % liver cysts were found to be

fertile.

The fertile cysts were fed to a clean pup and
guinea plg. It failed to develop in the gquinea pig. But
in pup 480 immature wormsg were recovered after 33 days
after the infection (Flg.B). Some of the cysts were kept
in the deep freeze for 24, 48, 72 and 96 hours, before
Infecting the £inal host l.e., pup. The development ocg-
urred in pups fed with cysts kept in deep fraeze for 24
and 483 houre, but failed to develop in pups which were fed
with cysts kept for 72 and 96 hours in deep freeze. This
indicates that the cysts are viable in daep freeze only

upte 48 hours.

Liver flukes (Pascioliagis).

A total of 5268 sheep and 5704 goagts were exa~
mined during the present survey in Mathura, Agra and
Darellly districts. The district-~wise results in sheep
and goats are tsbulated below, (TABLE-TIL).
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TABLE IT = District wise incldence of fascloliasls in
gsheep and goat.

Place 1 ) |
I Sheep <,§M Go
|Total number of] Total number OFf) |
X g~ Affec~ rtage. | - itacqg
Imined Jted ! Inined Jlted X ——
Mathura 741 102 13.7 % 389 48 12.3 %
Agra 4268 616 14.4 % 4629 483 10,4 %
Dareilly 266 28 10.5 % 686 53 7.8 %

Total: 5268 746 14.0 % 5704 584 10,2 %

The incldence was more durding July to October
than November to January. The infected liver was enlarged,
pale and friable. Worms could be seen moving f£from bille
ducts giving an unsighty appearance. The liver parenchyma

vas destroved with evidence of haemorrhage.

The other conditions encountered are tabulated

bhelow, (TABLE-ITT).

TADLE II1 -~ Showing Miscellancous Pathologlcal conditions
in sheep and goat,

Digease conditions |SHEEP -~ Total JGOAT — Total
loxamined 5268 examined 5704

iTotal foundlPerce-]Total found]Percen-
Ipositive Intage Ipositive {taqge

Lymphadenitig, 227 5,0 - -
Multiple liver
abacess. 222 4. 2 118 2.0

Hepatitis and
Cirrhosis of liver. 154 2,9 139 20 4




ﬁig._:-ﬁhotég}aph of different parts of body
of a slaughtered goat showing genera-
lized distribution of Coenurus gaigeri

cysts in the body.

Fig.2., Another photograph showing C.gaigeri
cyst embedded in (a)intramascular
connactive tissue,(b) suprarenal fasa
showing (L) liver,(il) kidney,(1iil)
miscular adhesions and (iv) cyst.




Fig.3, Photograph of horlzental section of
haad of the goat showing Coénurusg

algeri cyst in the (i)brain,and
%Iigsub mandilbular space.

Flg. 4. Photograph of lung and heart of
the goat showing C.galigerl cyst
over the aurlcle of heart.
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_Flé.é. Pﬁagaéfapﬁ 6f fﬁé gé&y of goat
showing multiple distribution

of Coenurus gaigeri in different
locatlions,

— = - — — — -
— S —

Fig.6., Photograph of the exposed cysts
of Cegalgeri.



Fig.7. Camera luclda drawlngs of (1) scolex from
Coenurus galgeri cyst,(2) Taenia gaigeri,
collected from experimentally infected pup
after 13 days infection.(3) scolex from
fertile hydatid cyst,& (4) E.granulosug,
collected from experimentally infected pup
after 33 days of infection.

Fig.8. Photograph of liver of sheep showing
multilobular hydatid cyst.
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Examination of lesiong.

A. Tuberculosis

During the present Investigation out of 5268
gheeop and 5704 goats, 32 shaep (0.6 %) and 188 goats
(3.2 %) were observaed with lesions of tuberculogis. Acld
fast organisms in the ilmpression smears stained by 2Ziel-
Neal;on's mathod of staining was obhserved in 72 %4 of the
animals. Lesions in sheep were mogtly encountered in the
lungs and lymphatic alands while in goats they also in-
volved the kldneys. The well capaulated lesions were
suggestive of chronic conditions., (¥Flg.9). Two casmes of
generallized form in goats were Obhserved which were con-
firmed by lmoresslion smears while in sheap only one case
of generalized tubeoralss in the body was observed which
wags Found to he posgltive for vorvnebacterium conflrmed

by Uttap (1972).

NB. Abpregacg

Abscegses caused by micro-organisma are most
commonly met in all fond animals under the present study,
more numbexr of abscesses were encountered in sheep than in
goats, Abscesgses in lymph nodes were more commonly geen
followed by those in live;? gungs, magcles, kldneys and
other tissues. In total 254 abscesses from sheep and 268

abacesses from goats from different locations of the body
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Were examined, the results of which were as under (TABLE-IV

A and B),
TABLE -~ IV
Location ;ﬁbtf;r ¥5rganiams observed by gram's staining
IExaminedl8ta~  IStreptoiGram=- l1Gram  fCocco
Iphyio Jeocei Iposi~ Inega~- Ibaci-~
| jcocei | Ytive Jtive Illary
A o " | Jhaciliilbacilild}X
A ~ SHEEPR
Liver. 35 12 5 8 10 -
Mascle, 29 5 8 3 13 -
Lyrmph glands. 110 30 a 53 12 27
Lungs . 27 18 3 4 2 -
Miscellaneous. 53 12 2 12 a 12
Total s 254 87 26 80 a5 39
B - GOAT
Liver. 50 19 18 3 10 -
Muscle. 38 i A 11 5 7 4
Lymph glands, 89 45 15 18 5 6
Lungs. 29 11 o 4 5 -
Miscellancous. 62 26 14 8 a 5
Total s 268 112 67 38 36 15

TII. Cultural Examination of microorganidgng,

A total of 16 lvwph nodes, 8 muscle pileces, 8 spleen
and 8 livers were exanmined from gheep and 56 lymph nodes, 28
muscle pleces, 28 gpleen and 28 livers were examined from goats

and different media, the results of which are ghown in TAaBLE-V

A~for sheep and B~for goats,
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Fig.9. Photograph of pleura of goat,
showing tuberculous lesions.

Ddg.loz Photograph of a liver 0f sheep,
showing multiple abscessas.
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out of 5268 sheep and 5704 goats examined,
121 kidneys (2.2 %) of sheep and 329 (5.7 %) of goats
were found showing discrete white spots with or without
renal haemorrhage in one or both the kidneys (FigJd®).
75 kidneys were selected for histopathological examina-
tion. One section was stalned with Haematoxylin and

Fosin while the other by silver impregnation technique.

All the 75 gections histologlcally revealed
changes associated with acute focal or chroniec intestinal
nephritis characterized by menonuclear cell infiltration
especially on periglomerular and perivascular region
(Flgd®). The tubular epithelium showed varying degree of
degenerative changes from c¢loudy swelling to necrosis and
were at times distended by granular debrils, protein casts
and occasionally casts of blood pigments (Fig.19). In few
cages interstitial fibrogls were also obgerved (Pig.l1l).
In five sections stained by silver ;mpregnative method,
black clumps or spirae morpholegically identlcal to lepto-
spira were also observed (Fig.199.6)

O3




Fig.ll. Photograph of kidneys of goat,
showing white spots over the
cortical surfacej,observe haem-
orrhagic scar 1in one.

Fig.1l2. Microphotograph of a section of kidney,
Ob sarve per iglom arular and D ar ivs scular
infil tration of mononuclear cells with
granular casts in the tubular lumen.

( stalned Dy H & = v ¢ )
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Flg.13. Microphotograph of a sectlon of kidney,
observe degerative changes in the
tubular epithelium,;tubules distended
with granulay debris & protlen casts,

( stained by U & % ¥ 150}

a and
Infiltration of mononueclaar cells with
atrophy of the tubules, (M & W X 150.)
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Fig.15. Microphotograph of a section of kidney,
observe the spiral organisms 1n clumps,

( silver impregnation X 330.)

)

Flg.16, Same as fig.1l5, enlarged.
( X 1500.)
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The obhiert of the present phudy wag o fHnd
out various disoase conditions in shear and goat, which
are the chisf meat animals in ouwr country, £rom maat
inmpection point of view.

A varliety of parasitic conditions provalent in
these animplae ore of cconomic imporiance os thoy reducs
tha whol esomenean, palatablility and keeping quality of
moat, renderdog ¢ unfit and uohyglienic for hunan consumpe
tion. The other copditions which render the meat unfig
for conoumption are grouped under goonosis. Sueh meal
vhich are mwt vholesons ove eondemned and thue 48 4o of great

aconomic Anportance,

Racteriol ard virsl dlggsses can be diagocacd
and controlled in living aninals but none of the paracitlc
conriltions eould only be Magmwaed during post movtan.
ouch econditions include various larval stoges 0F dng

BODOVOrNS .

ollin brosks down the liver

parenchyma during thelr migration, enusing haescrrhage
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