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INTRODUCTXON 



Meat lndustry in contrast to most modern 

industries, has its roots in pre-historic times and 

basic procedure for prooessing meat had been well e8ta~ 

hlished by the dawn of recorded history. 

Meat and its products provide an excell~~ 

souree of protein in human nutrition, and in the present 

world scarcity of protein, makes it necessary to conserve 

and utilize meat supplies to the fullest possible extent. 

The fact that agricultural produoe, alonel are quite 

1nsuffictent 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 

is progressively increasing, not only due to increase in 

the population, but also by fast changing food habits. 

Great majority of animals slaughtered in all 

countries for human consumption consist of cattle, calves, 

sheep pigs and poultry, but in India buffaloes, goats 

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

The withdrawal of British troops in 1945 and 

migration of beef eating communities to Paki~tan in 1947, 

alonqwith the ban on cow slaughter in various states of 

India, enormous rise in prices of vegetable. in comparison 
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to those of meat in recent years, has put an additional 

'impetus on the increased production of mutton (Marketing 

Series 79, 1955). 

It is estimated that the annual production of 

goat meat 1s 274 thou~and metric tons, which indicates 

that goat is the prinoipal meat produeing animal in india. 

The objective of meat in~eet!on agency is 

manifold. It consists of a careful ante and post mortem 

inspection so that a disease free and wholesome meat may 

be available for hUman consumption. It also includes 

the supply of unadulterated properly lablad meat from 

the meat indust~y. A meat hygiene system should thus 

include supervision of meat production chain from the 

farm through transport to well run abattoir mld from there 

its distribution to the consumers. Such a system will 

not only result in a wholesome product for human consump­

tion with i~roved keeping qualities, but will also make 

an important contribution to the control of livestock 

diseases. The application of principles of meat inspec­

tion, thus I can not be entrusted to non-sl(.illed men 

employed in the abattoirs. Such persona are primarily 

concerned in the production problems, profits and other 

interests and are not always consistent with good practice 

of food handling. It is, therefore, irnperative to have 
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meat inspection at all stages by skilled hand. 

In India the congested inhabitation poverty, 

unhygienic association of animals and man, poor insani­

tary and unhealthy method of breeding, feeding and 

management of animals, roaming of pigs and dogs in the 

public places, eating garbage etc., all expose the animal 

kingdom to the risK of picking up and wide dissemination 

of infection (Annon, 1968). 

Meat trade in India is 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 hygienic 

conditions. Meat demand for vast rural population is 

largely met by these meat shops~ where goats and sheep 

are slaughtered, dressed and unprocessed flesh (hot) is 

sold by the butchers, no ante or post mortem inspection 

is done. Nevertheless little public awareness exists as 

far as public health aspect of meat hygiene is concerned 

Marwaha l~~.£i~o). It is not uncommon to see large aba­

ttoirs without protective covering, containing only stene 

floors, gutters and few rudimentary racks to hang carcass 

(WHO mPnograph series 33, 1957)~ It is noteworthy that 

in certain countries which have relatively high hygienic 

standards and efficient reporting services, more than Qne 



half of all outbreaks 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 (Xhera, 1968). Meat borne diseases have been 

classified as below (Meyer, 1953) Which is now univer­

sally accepted (WHO MOnograPh 33). 

1. Meat borne diseases of chemical or 

toxicological ori~in. 

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 products (bacterial food poisoning) 

(TABLE-I). 

Keeping in 'view the above facts, the present 

investigations were undertaken to study the different 

diseased conditions of sheep and goat and their zoonosis. 

Attempt has also been made to study the logivity of hydated 

cyst under refrigeration~ the infectivity of such cyst 

ir ~J::t.oeEs, ,g,aiger,i, in clean pups and guinea pigs. 

Microbial status of meat, different causative agents of 

abscess and histopathological studies of white spotted 

kidneys, were also studied under the present investigations. 



• 
SUch studies, it is pre~ed. will be able 

to provide 8 clue to meat inspectors, for clean, hyg1~ 

anie and wholesome meat production for pUblic consump-

tion. 

.! 1 1 4 ......... 10 IU1A!U R : .... 11 i 
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REVIEW OF LITERATURE 

The subject of meat inspection is a highly 

specialised job. In some conditions the meat is unfit 

for human consumption because there is fear of spread of 

various diseases while in some it is unsighty hence con­

demned. These conditions may be due to various diseases -

parasitic, bacterial, viral; mycotic and others. A vest 

literature is available on these conditionsl some of which 

are cited below. 

I. FASCIOLIASIS (Liver rot) 

It is a common disease of sheep and goats caused 

by E.,. hepAtic§. and E.. g_!;cgsmt~i~m, 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 ~Al~qp~~~A. 

Heydt (1952) suggested that heavily infected liver 

with liver flukes should be destroyed while those with light 

infection are f1 t for consumption, (A~;" \oOiP.~. 
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Kuhlmann (1956) demonstrated .S.5\lmonella in 23 

out of 443 specimen of liver from cattle and sheep Buffer­

ing from fascioliasis. 

Burydon (1960} reported liver fluke as major 

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 Gora while 

Selvaraj (1967) r~orted an incidence of 4.42 % of fascio­

liasis in sheep and goat liver in Madras. 

Mitchell (1968) reviewing meat borne zoonoses 

in East Africa; r~orted common occurrence of E. beaat1ca 

and l. q,igf.UltJ.,CA with little difference in place distribu'" 

tion. In goats the throughout incidence recorded was 14 % 

but the condemnation rate of livers was between 37-46 %. 

RUman fascioliasis has been recorded in several countries 

(Faust and Russell, 19B7). The infection is normally 

acquired th~ougb eating cercaria contaminated water cress 

and lettuce. In some parts of Africa, goats liver is fre­

quently eaten as raw causing pharyngeal infection in man. 

Since it is eaten raw in fresh condition the chances of 

infectivity are great as fasciola can not survive for long 

time after slaughter of the host. 
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In Britain in early 1969, 44 cases of . .y;asaiq1l 

hepa~~~a have been reported in man (mostly in 3 localities) 

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

1969) • 

Bendezu (1969) recorded eo ~ children in Central 

school suffering from E. be.eSl!:ic,Si' In other four villages 

with a total of 950 examinations; the incidence was found 

to be 2 %, 10 ", 15 % and 21 %. '!'he infection is su8pected 

to be picked up by eh11dren during play in ditches. 

Yadav (1971) reported an incidence of 10.96 % 

in sheep and 8.2 % in goats of Mathura district. 

II. HYDATIDOSIS 

Hydatid cyst i8 a larval stage of .!BSpill~.occus 

gr~n~o8us (Betsch, 17861 Rudolphi, 1805). 

Being cosmopolitan in distribution this larval 

stage of tape worm is an imPortant public health and ecO­

nomic problem_ The chain of infection that involves dog, 

sheep and goat is the major source of human echinococcosis. 
, 

Smyth (1964) has reviewed the biology of hydatidosis. 

BUgge (1944) during the course of many years 

experience of meat inspection, encountered many Cases of 

sheep having echinocoecal cysts in the lungs. He also 

reported that in 3 % of these cases, cysts were also found 

in associated 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 European 

sheep I 41.9 % and 53 ~ in African ahe~1 18 % end 15.2 % 

in Afrioan goats ~espect1vely. 

Gemmell (1959) reported an incidence of 11_6 ~ 

(3,74,165) in sheep in Australia and felt that the incidence 

\tTas more in adul ta. 

Gemmell (1959) found a high inci~ence of this 

d:f.sease in different parts of Australia. In man 2 .... 6 persons 

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

hydatid cyst in the lunge. 

Gabriel (1957) reported one case of hydatid cyst 

in the liver of an Indian Tamil liying in Ceylon for the 

last 20 years. 

Paul (1957) described a case of hydatid disease 

(cys~ in liver) in a SOuth Indian woman residing in Ceylona 

Paul ru:. l!t.l. (1957) reported 6 human cases of 

hydatid disease admitted to general hospital Colombo in 

past 30 yearm (all were ~ndian). 

Gemmell (1961a) reported significant increase in 

the incidence ltJith the increasing age. (in lamb 3 %, in old 

sheep 90 %). Lung and liver were equally involved; irres­

pective of nUmber of cysts harboured by the animal. 
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Gemmell (1961a) also reported that early infes­

tation of the eggs of !. granulQs~~ does not produce rela­

tive immunity against later infestation as is in case Qf 

~. ~~§tig~DA (Sweatman, 1957). 

Sayed ~ ~,. (1962) re,ported a case of hydatid 

disease of kidney in a human female in India Who complained 

for fullness and vagina abdominal pain in right loin. 

Smyth (1964) mentioned that JUbb and Kennedy 

(1963) report that $heep is the only normal 1nterme~1ate 

host of l!. .!!Sh~nocp~cus .• 

~don (1965) reported hydatidosis in sheep to be 

o %. No accurate figure is available for hydatid disease 

in man. 

Me Cristell (1906) reported that since the start 

of compaign of eradication of hydatidosis in Newzealand in 

1959, the incidence of ]1, gr9.nu~.<2.Su,~. in dogs have declined 

from 5 % to under 1 % and ~. pygg~igep~ from 13 % to about 

5 % but the incidence of !. ovis has r.isen steadily from 

1 % to about 3 %. 

Pral(arsh ~ sl. (1961) reported an incidence of 

9.5 % (240 sheep) and 9.8 % (294 goats) in Delhi~ He also 

ruported that 96 patients with hydatid disease were admitted 

in two hospitals in Delhi from 1962-1965 (3 per 10,000 

admissions from all cases). 
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SEdvaraj (1967) atates that MQst conspicuous 

per8!otant condition in the liver of shee~ (39.8 %) and 

goat (16.0 %) were hydatidosis. 

Singh IS Ai. (1969) reported from Patna (D!Lbar) 

3.1 % infestation in 2546 goat l1v~r8 examtn$d, 15 ~ Of the 

cyste W~. ~ertile. 

Pandey (1971) reported an incidence of 6. S " 

(0.33 in young and 8 0 0 in adults) in goatsl fertility 11.1 %1 

orgnne intect.ad tttsra lung, llvet"' and sp'.M-o. Number.f 

cysts 'Were more in lung than. liver ;and spleen. 

Yadav (1971) reeorded 3 .. B1 " Qf 709 goat., and 

4.1 ~ of 13 sheep with 7~15 % fertile cysts in the district 

of Hathura in UeV. 

tt is cosmopolitan in distribution, and found 1n 

the peritoneal cavity Qf fooCi animals particularly Sheep. 

The mild inf$Ct1ons do not ca.use pathogenesis but in heavy 

infact-Lon. hllemorrhagic hepatitis associated '\-lith circum-­

scribed or diffused peritonitis is met with ~ a condition 

known a8 Hepatitis oysticerCOs8 (soulsbYf 1965, DeOrani, 

1967). An association between m:Lqratinq £!~~&9m~! 

~llR&$pl1'! and black disease is re,ported by TU~ner_ 1930. 
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Sehmey ~q ~.(1931) discussed the vitality of 

~~~~ce~s~~ cyst after freezing and found that 4 days 

freezing at-SOc to -10°C kills the cyst but the market 

value of meat is greatly reduced,. 

COllins (1939) reported the incidence of £ .. 

~anui~ql~~A more common in lambs and occasionally extremely 

heavy infections are found. One-third of ovine liver is 

condemned because of dama.ge by the burrowing of pre-scolex 

stage of this parasite. 

B~don (1960) reported that major cause o~ con­

demnation of meat in sheep in .Australia in 1959 "Nas g. 

tenuicollis and liver fluke~ 
.]X J ....... 

Deodhar ~~~ (1968) described a Case of 

Pneumonitis cysticercose in goat. 

Yadav (1971) reported an incidenee of 5.65 % of 

709 goats and 8.2 % of 73 sheep. 

Intermediate stage of !.i.llJ.M_£eB.~ 9.~ia~q or 

r~~~ g~~g~rA (Hall, 1916). 

Coenurus may oocur in the oentral nervous system; 

the intermusoular connective tissue, the abdominal cavity; 

thoracic sheath and pericardial sheath of intermediate host 
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goat (Bouthl~ell, 19!{OI ~rardle 9S. !!,. .. , 1952). 

The species is identified by the presence of 

large hooks (Claphallt\, 1942). 

coen~J:1.l!l. has been reported in heart (Singh ~ .a!.. , 

1911), diaphragm, base of ear and thigh muscle (Rao, 1911), 

kidney and brain (Paliwal ~ ~., 1971). 

Its importance is recognized economically. 

V. TOXOPLASMOSIS 

A protozoa} parRsit1~e a wide range of mammals 

and birds, ~ncluding human beings. 

Beverley (1960) describ~d probabil.ity of congeni­

tal infection of toxoplasmosis in man alongwith its patho-

genesis. 

Gar-nharu at ai. (1960) nscribad sheep as potential. --
restlrvoir of ,rox.qE~.a .. ~rn .. ca. in man and rev~aled that in expert ..... 

mental infection the organism persi$ted in low density in 

the b:Cail'l., skeltal and heart rnuecles, liver and kidneys. 

He found that under cooking of meat killed the organism, 

thU3 the posnibility of infect1.on by eati.ng infectEd mea.t 

was ruled out. 
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FUkazawa at al.(1964} described heat resistance --
of T~~oRl~s~~ in meat and explained that in liver and 

muscle it is not infective to mice after 1 day at -10°C or 

below but the cyst in brain were still infective afte~ 2 

days at ~lOoC. BOth naturally and artificially infected 

material were infective after 50°C for 5 minutes but not 

after 5SoC for 5 minutes. 

Several workers have shown the possibility of 

its infection through meat Eichenwald (1948), Weinman ~ .a!.. 
(1954), Mayer (1962), In Franoe alone the positive titre 

has been as high as 80-93 % in people eating raw uncooked 

meat. 

Miscellaneous 

Fuathy (1938) described 3 caseS of Balantidiosis 

in Hungary. One woman eKh1biting infection was engaged 

in triple cleaning and had gastric hypoacidity. 

Heyden !£ q..~. (1939) reported a Case of :~Fic;J.l:o­

~itrongvlJ!~ pol,-!m1?~F9£11l1_~ infection in a child thought to 

have acquired from goats. 

Purdy (1955) described lesions of orf on the back 

of hand Of a stock avetioner, who e.Pparently be~ame infected 

by handling sheep with pustul~r dermatitis. 
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Khanna ~~. (1971) report$d a case of Nosema 

cuniculi infection in a goat by finding the schizont stage 

in the tubules of goat kidney in the course of his working 

for leptospirel isolation in the whit. spotted kidneys. 

Micro-organisms are present on the skin 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 adapted to the environment. On 

the other hand those tissues 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 thoracic or abdominal 

cavities including the lungJ liver and spleen. The orga­

nisms easily spoil and decompose meat often leading to food 

pOisoning. 

This type of study has been made by a number of 

workers. Haines (1932), Empey ~.M,_6 (1933), Lock head 

~~. (1935), Empey ~~. (1939a); Jensen ~~. (1941), 

Ayres !£~. (1950), Kirsch ~~. (1952), Ayres (1955), 

Brown ~ Al (1958), Stringer ~ Ii- (1969), Rao (1970). 
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Verge (1931) explained the importance of bac­

teriological examination of meat. In number of eases, 

the animal bad died or had been slaughtered during illness. 

The oarcaSs shows no indication of disease. Cases of 

latent pyaemia or septicaemic condition were present. 

Hubner (1932) during the post mortem examination 

at Berlin ab~ttoir attributed green discolouration of 

flesh or body organs due to local increase in eosinophilic 

leucocytes in ~§t&c,Qrcq!=f:.11 ,§a£eQ!gp~,4!S\!i§ :in muscles, 

dead '.!cbinoc,9cc}!! cysts,1 £. :t!~'V,iSol1.~A' llver fluKes in 

liver and lungs. 

Haines (1932a) found air, water used in washing 

and rinsing of carcass, clothes and brushes used for wiping 

and carcass tools and also the hands of workmen as the 

principal source of contamination. 

Verge at al. (1932) stressed the need of identi­

fication of pathogenic microorganisms of human importance 

and their quick method. Invasion and development of bac­

teria are influenced by the physiological condition of the 

animal before slaughter (Haines, 1937). 

Jensen et §!.. (1941) stated that the contamination 

is possible due to stick knife as the skin of the animal is 

heavily contaminated. They placed pure bacterial culture 

on the blade of 'knife just prior to sticking and used this 
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instrument to severe the neck of the animal I they found 

the specific bacteria introduced could be isolated from 

marrow of long bones. 

Prokhoro~ (1941) examined 163 mutton samples 

during 1938 ... 39 and found fica6mg?ne.!.lA in 3 %, I.. So!!. in 

24 " and Cooci in 20. 2 "41 II 1" •• 1 ... 

St~ra (1943) identified P~c~f~uS~ £~~s~;idia, 

ssW: ID2nfab,l§., &t£tllI:1J.a. &!®e£!~h'§., f[Ot!ft\1l,I ..§tEenSSS.Q­

£_cMI,., §t~ho_COs;:c..Ylt ~9J;JlDtM2iStQ!ml1 m~ps:.9S~Y" and 

Aeropa,ct,e;r in meat and their products. 

Lapovetsky (1953) while examining the caroass 

for bacterial floral could isolate anaerobic, thermo.philic 

organ~.Gms responsible for spoiling the meat quality. 

Their presence in lymph nodes gives a clue for internal 

spoilage. 

Ayres (1955) felt that there is a definite 

relation in the microbial cont6mination with handling, 

slaughtering and dressinq time of meat animals. 

~olobolot6ki (1956) descr.ibed a method of deter­

mination of bacterial to~ins in meat by oxidising colour 

reaction. Similar tests were done by Sedov (1966). 

Heidrich (1963) fel t that there ~.s no material 

difference in tetrathionate br~th and sel~1te broth used 

for demonstration of .§~m,o,nel,ls:. 
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Lawrie (1966) described physiological condition 

of animal before slaughter, method of slaughtering, blee­

ding and cutting, contamination through alimentary oanal 

of animal, addition of organisms through the eqUipment, 

workers hands and clothes and te~tq)e.ratllre at which meat 

is aged or stored are the factors responsible for condem~ 

nation of meat due to e;poilage. 

Rao (1970) 'VIOrked on the bacteriological quality 

of comminuted meat and found that trLe meat waS contaminated 

after slaughter which was observed by difference in the 
, 

bacterial counf;~ 

Bacterial f~~ POi?oni~ is described to be of 

two types - a" infective type due to the presence of §al.­

~onell, and b. toxic type due to presence of toxins 4 

The most direct route by which § .. aJ~n:t.oqe~ ... ~.§: ca.n be 

conveyed from animals to man is through the consumption of 

animal food (WHO monograph 33, 1957). 

Anima.l Salmonellosis is quite wide-spread in 

this country and almost all species of dOlnestic anima.ls have 

been found to suffer from this disease (Khera, 1962). 

There are numerous reports of ~orodic cases and out~reaks 

of dises$e due to ;sgy,.ID0n!UJ:S\ infection in human beings 



(Hayes ~ Ai. (1945), Ganguli (1950), Agarwal (1963), 

Nath ~ Ai. (1966). 

There is great deal of information showing 

not only an apparent increase in the incidence of Salmo~ 

pel~s food pOisoning in man, but also a relationship 

between the incidence of .~Jll.lll0r;le~ in man and in food 

animals. The incidence is towards increase. In England 

and Wales there has been an expansion in nurnl:er of cases 

during recent years. It ia not clear whether it is real 

or is due to the irnpI:ov!sed technique fOr isolation and 

identification of organism (Gaitan ~ ~., 1954). 

Lach,enschmid (1931) gave an account of para­

typhoid cases due to meat poisoning in Germany which 

increased from 821 in 1929 to 925 in 1930. He felt that 

efficient veterinary inspection of meat and meat products 

could quickly reduce the incidenoe of disease in mano 

Klimmeck (1937) reported a c~se of meat pOisoning 

due to §.. R2Eh:t.mur~~~,m caused by a wholesome CarcaSs which 

,·,a~ hung by the side of unfit carcass. 

Niclas (1937) examined 500 animals before and 

after slaughter at Dorbnund abattoir~ e. ~VQh~~ was 

found in four carcasses ",hence portal and mesenteric lymph 

nodes were examined 3nd it was considered that latent 

L~Mmon§ll.i infection may exhiitt in food animals looking 

healthy. 
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Eartel (1939) explained pathogenesis of §§1:mq,­

.!l!1J._1f! mb'=lJll.!.r~'y!!!, .§. .~nt.az:itid!:s .. and its variants" It 

is pOinted out that the symptoms of food poisoning pro­

duced are not aaaociated with a septioaemia, as in inf$C-

tion with ~~~nell~ which cause typhoid and paratyphoid 

fever. The actual patl'1ogenesis :l,s not clear ]Jut experi­

ments showed' tbat th& above organisms have toxic fraction 

which is also present in dead bacteria and the to~c 

material liberated after death of bacteria is diminished 

under the influence Cf stomach contents of laboratory 

animals and not by ,the stomach contents of man. It is 

assumed that in man the bacteria taken in with the food are 

largely killed by the acid of the stomach and that the 

toxic fraction is liberated and absorbed by the intestinal 

mucosa thus producing sy~toms associated ~nth food 

poisoning. 

Baars (1941) declared that Salmonella food 
... • , rt ., •• , t 1 h _'* 

poisoning is due to the harmful effects of the organisms 

themsel vee and not due to the tClxin liberated by them.. 

Outbreaks of food poisonings in Ulan have been 

reported due to §. ~Eatu~ by Peter (1944), ~. be~~~ by 

Hanser ~~. (1945), §. dublin by Jones ~ si. (1949); 

§. g_n,tgri t;b¢liB:, V§~. gub~,ll-l! and §. thom§.@ by Geurden ~ il.i. 

(1949), ~. typbtmYrium by Meyer (1950), §. mo~mb~~ by 

Ganguli .ti. Al. (1956) 1 .§. :kla~tiYli,eg§!1 by Mathur (1959) 1 
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~. bJl!tl~12~irg by Sen GuPta .£.t. A!.. (1961) 1 §.4 .t.'lpb!mYriYlD 

~l nhatia .~~. (1968). 

cordes (1949) $xpleined that artificially infec~ 

ted pieces of meat were sterile after ex.posure to water 

at 100°C for 60 minutes. 

savage (1956) has exp~essed problems of .~mq.nell~ 

food poisoning in Great Britain which is on an increase. 

lie felt tha.t the h~zards of :food poisoning are on an zLncreas$ 

due to change in eating habits of the population. 

l'lerle (1958) "Tea of the opinion that contamina­

tion of £00(1 often takes place after it has left the 

abattoir. 

Thornton (1958) discussed the importance of 

examination of poplit~al and pr.esaapAl~ lymph nodes for. 

Salmonel1o~is. 
lsi' d."ft~ ............... ,...,.......... 

o\~tioli (1959) staten that mnny outl.,rea'ks alleged 

duo to meat are du~ to other factors as for g!..ta*.a9.n~l..l.£!1 the 

:f.ncu~)at:l.on pHriod is never less than 5 - 72 hours '\4J'tth an 

&ver.age of 12 -. 24 hours, no thermal resistant toxin :La 

produced and disease can only he caused by the ingestion 

of living organism. 

Hobbs et al. (1959) isolated snlmonolla from 105 
.............. ~ d .... ; ,. , "'Ie •• 4 

OUt of 1194 samples of different varieties Qf meat during 

three years. 
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anith (1964) during the course of his survey 

in 1901 and 1962 felt that meat and meat products were 

the most common source of ~!l,~ne,~lS! food poisoning. 

r~tton is not so common source as pork, beef and veal. 

$etM s.Ai. (1968) investigated §M!ll2WJ::.§ 

organism in sheep in health and diseased condition and 

found to excrete .§§J.m9nfi1l: 51 in their faeces .. 

Pandurangarao (1968) reported heavy mortality 

among lambs in Jammu due to ~. l:f#mM,ll!Hr,1,ym. since mutton 

i& commonly used as hUman food in this country, such a 

finding is of great significance from pUblic health point 

of view. 

Certain stains of ~~92hyl~coccus produce a 

filtrate enterotoxin in meat especially \rlh,en the temperature 

is worm enough. -rhis type of toxin is common and. symptoms 

appear within 2-5 hours after ingestion of the infected 

fOOd. 

Stone (1930) descr.ibed method of identification 

of Stsmhy,+,o~ocpc~ causing food poisoning in man. 

Minett (1938) found kitten as the best experimental 

animal for such trial. He further observed that f1!=.a:e.,h_xl,$!.-
o cocci toxin are resistant at 95 C after 30 minutes, hemolytic 



toxin is destroyed by low concentration of formalin, 

rennet and acid (pH 5.0) also destroy it but trypsin bas 

better action. 

Rigdon (1938) described the properties of 

staphylococcal toxin. 

Blair (1939) stated that exotoxin is thermolebile 

at 55~60oC and also sensitive to light and oxidation. 

Scott ~ ~~. (1943) reported outbreak due to 

staphylococcal toxin by eating boiled meat. 

Dolman (1943) believed .§!:ap"lj.~l:.9...cop9:l:. to be 

responsible for food pOisoning in majority of caseso The 

symptoms resemble to toxin of B type, but is differentiated 
, 

on the basis of pathogenicity on volunteers. He also 

attributed major! ty of caseS due to enterotoxaemia \'lhicll 

could not be detected at the time of examination as they 

were masked. 

Kampe (1945) also reported this type of poisoning 

in two Cases. 

~borehead ~ ~l .• (1946) was of the opinion that 

house fly (musca domestica) doos play a definite role in the 

spread of staphylococcal food poisoning. 

While testing thermal death time of strains of 
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staphylococcus Gross at 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 meet med~um. He further 

observed that curing agents greatly increase the thermal 

resistance. 

Al~iaon ~ ~6 (1949) described an outbreak of 

Staphylococcal poisoning in 141 cases of cooked meat. 

Artioli (1959) could not find evidence of entero-

toxin production in fresh meat by !!taE,hy'loco~cus a1r!t~ 

but waS able to do so in boiled or smoked meat. He c1aimed 

acute gastroenteritis caused by meat of any duscription 

to be rare. 

D'SOuza ~~. (1965) e~lained that since the 

toxin in Staphylococcus is already present at the time of 

ingestion, it does not require incubation period as against 

S.91mofl,~1}.,R where the toxin is produced after ingestion. 

This anaerobic organism though known since 1895 

to be present in faeces of man and animal, could gain its 
, 

importance as a causative agent of food poisoning during 

Second WOrld War (WHO t 1957). This organism survives the 

\ 
\ 
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"ordinary cooking and its spore grow easily when £avour-
" able circumstances appear. 

Esty ~!!. (1922) found that Sodium chloride 

in low concentration (0.5 - 1 %) markedly increased the 

thermal resistance of spores of Glo~~r1di~ botulinum. 

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

waS observed and above this amount upto 20 % thermal, death 

time is decreased. 

Schoof et al. (1939) detected an aerobes in --
descending order in liver, kidney, spleen and muscles and 

found sheep to be commonly affected than animals. and 

advocated condemnation of affocted meat. 

Jones (1951) reported food pOisoning from meat 

in school children due to clostridium welchi! type 6. 
............ ..... r~ .......... ___ I J .. 1 m ....... 

Hobbs ~ sih. (1959) isolated ~1~stridiuITI ~J.e*.~hiib. 

from 79 samples out of 915 samples of different varieties 

of meat in three years. 

Narayan (1967) 1so1ated Clostridial organisms _. 1·"""r FF 

from extensor and flexor muscles of fore and hind. limbs, 

prescapular lymph glands, from ileocaecal reaion, liver, 

spleen and kidney of 20 sheep and reported highest incidence 

in poultry (100 %) and lowest in sheep (65 %). 
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Sinha ~~. (1969) isolated 39 strains of 

9.l0st t::.ijl'!,t11!! welch!i belonging to type A. B. Do and non­

toxic type from 102 apParently healthy goats. spores of 

two strains were found to be resistant at boiling tem­

perature for one hour. 

Brucellosis caused by Bruce~l~ sp. is a widely 

distributed disease of farm animals communicable to man 

chiefly through milk and meat'handl!ng. 

Serological evidence of Rruc~~l.s infection in 

food animals have been reported by a number of workers, 

Polding (1948), Army Remount and Veterinary Service (1962), 

MUrty (1962), Mathur (1964) and Sen ~~. (1968). 

Occasional reports of outbreaks in some families 

have been reported by Mathur !1~. (1959a~ 1959b). 

Levine (1943) reported brucella infection in 

meat packing factory \-1orkers, \-rho were in habit of surr­

eptitiously eating offals and partially cooked meat, though 

they did not touch the meat II 

Mundt (1956) reported that meat should be sub­

jected to bacteriological meat examination and that wool 

be regarded as potential source of brucella infection. 



Kurzejak (1957) reported 5.5 % positive cases 

in 1351 people out of which 14 were clinical (all veteri­

nary personnel). Higher reactors 31 of 199 (15.5 %) 

were among veterinary personnel. In meat industry the 

incidence was 3~4 %. 

SUmna ~~. (1957) reported that five employees 

of an abattoir developed brucellosis sho~tly after the 

slaughter of 400 infected sheep. 

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 ale (1960) reported 7 out of 1615 --
meat workers as serologically positive reactors for bruce­

lla with clinical symptoms in two cases. 

Kos11ov 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 side \"16S placed in -9 to 110C while right side 
o at 2 - 4 C. Samples of 7 lymph nodes and 3 muscles were 

collected after 6 hours, 9 - 10 hours, after slaughter and 

examined for eF~c~ll~ by culture and guinea pig innoculated. 

Left side was sa~led 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 sideD. Organism 

was not recovered from muscles. 

Randhawa at al. (1964) believed that goat ~s 

the most dangerous source of brucellosis for human beings. 

According to them, these animals assume chronic form 

without showing symptoms. They further emphasized that 

when meat is thoroughly cooked before eatingl this infec­

'tion is rare. It is mostly the raw or fresh meat that 

can possibly Cause this hazard. }·lowever with changing 

eating habits, processed meat is also likely to become 

equally important. 

Mathur (1968) during the course of his investi­

gation in Haryana province found that CO\\fS and buffaloes 

viere not the source of human infection but attributed sheep 

and goats as main source of infection which was confined 

by the fact that 29 out of 53 patienta were sheep and goat 

keopers. 

Randhawa et al (1970) found that infected meat --
is able to transmit the disease. 

Joshi et al. (1971) declared that brucellosos --
is more or less an occupational disease affecting veteri­

narians, dairy workers, abattoir workers and othe~who 

handle animals. 
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TUberculosis 

It is now universally accepted that the man and 

other animal species are infected witl'l one of the three 

types of tubercula bacillis. EVen slightly infected meat 

and r~loat products are unfit for consurnption (WHO :33, 1957). 

Salter at al. (1937) isolated tubercle bacilli --
from apparently healthy organs (lung, liver, spleen and 

kidney). 

Trawinski (1937) reported incidence of tubercu­

losis in slaughtQred sheep and goat in Poland as 1.08 

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

Saenz ~ ~o (1938) isolated bovine type bacillus 

from lesions On the hands of two butchers ~10 had received 

cuts while handling the carcasses. 

Rocher ~ 2l. (1938) isolated bovine type baci­

llus in 2 humen cases out of 89 with positive results. 

G.r.olt ~~. (1939) reported 49 casas or renal 

tu'borculosis ~nd four Ctlaes of tuJ)ereulosis oJ.: tenjticlc 

and epididymus. 43.4 % were typed as bovine type ()nd 

others were mixed bovine and human type. 

Gr~ (1939) isolated human type infection in 

25 tuberculous cattle. 
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Petri (1940) reported 4.9 % tuberculosis in 

goats slaughtered at Frankfort on m~. jrhe commonest 

site being lung followed by liver, spleen, intestine, 

kidney, udder~ bOnes, pleura, meninges and lymph nodes of 

head and trunk. 

Krishna :eyer (1940) stated that tuberculosis 

it3 rare in slleep and goat. 

Cohrs (1941) felt tha~ simultaneous presence 

of tuberculous lesions in the lungs and kidney be regarded 

as proof of haematogenous distribution of the bacilli. 

In sheep and goat acute haematogenous miliary tuberculosis 

Usually develop during early stage. 

Spencer (1942) gave an account of. number of cases 

met within practice whero tuberculosis in man apparently 

resulted from the ingestion of uncooked meat, t'''10 cases 
~ . of pharyngeal or la;v.tlgeal tubcrculoHJ$\tJ'ore recorded in 

natives which '·1cre associated vlith uncooked or imperfectly 

cooked goat'o meat. 

Cohrs (1943) contradicting the provision of law 

for inspecting whole carcass during miliary tUberculosis 

of lung and kidney felt that it does not include cases of 

generalized t;u.1:)erculosis with. no vis:l.hle lesions. 'lbe 

bacilli 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 death; it is suggested 

that they pass into blood stream during extreme pain. 

Lilleenger (1946) de$cribed contamination after 

slauqhter. He found that an average of 71 % of utensils 

and 100 % of wiping clothes were contaminated. In 68 % 

of cases the tubercle bacilli could be isolated ~rom the 

floor after cold ~ater sluicing. Contamination of carcass 

may be caused by exudate flowing over the surface or 

caseous material being spread by saws used to cut lesions 

of infActed carcass; by floor scrapings touching the in­

fected carcasses and ,by contaminated hands of the operators. 

Klein at at. (1958) stressed the need of --
examining lymph nodes dur1.nq post-lnortetn of sheep Over 

2 yea.rs. 

Francis (1959) reports that man may be infected 

\'lith bovine type bacillus by direct c!ontact or by meat 

products from variety of specieso The flesh of the animal 

in an advanced stage of phthisis, must not be consumed 

due to the risk of its unhealthiness. 

Generally WcC!bncterium tubGrculos~§! do not 

multiply outside the body, it multiplies only after infec­

tion. In goats the incidence is low due to natural resis­

tance and it is felt that they are immune. (Annon, 1960). 
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Yadav (1971) reported an incidence of 0.65 % 

in goats in Mathura district in u.P. 

Leptospirosis was considered a separate disease 
• 

by Well (1886) but its causal organism was attributed by 

Inada ~ &" (1916) to be ~~ct~.29-.e~0-f~l:l!a51iC:i* It was 

suggested that infection takes place through skin abrasion 

by contaminated water with rota urine. AS the acid juice 

of stomach destroys the leptospiral organism, gastro­

intestinal route was not considered common, but undoubtedly 

some outbreaks of human leptospirosis have been due to 

drinking or inadvently swallowing water contaminated by 

rata. Thus there is no theoritical r.eason why leptospiro­

sis in man should not arise from the ingestion of contami­

nated O~ infected meat~ 

The leptospirosis as importnnt zoonoses in 

India, was first recorded in human beings in Andnman 

Island (Taylor at al., 1931)0 A number of 'Horkers have --
reported serological evidence or infection among animals 

and hUman beings and also isolation of leptospiral strains 

from human patients. 

Ayyt;.tr (1932), Das Gupta ~ &. (1937), DaB Gupta 

(1939) I Lahiri (1941) # Ball et a1. (1958), Sessi (1958) I 

Adinarayan ~!!. (1960), Farina ~~. (1960), Panda ~ al~ 
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(1960, 1961), Seibold ~~. (1961), Pargaonker ~ g!. 

(1963)1 Pargaonker (1964), JOseph ~ §i. (1966)1 Sawhney 

(196B), Yadav (1971). 

Leptospiral infection in sheep and goats is 

characterized by white spotted kidney with chronic inter­

stitial nephritis. ('SUtherland ~ &. (1949) I Deamer!!!:..2J._. 

(1953), Hoeden (1953), Hakioglu (1956), Alston ~ ~. 

(1958), Burdin ~ §l. (1958)1 Langhan ~t sl. (1958)1 Moursr 

~ ale (1958)1 Ferguson (1959), Pieroth1 (1959), Sleight 

et a1.(1960), Babudieri et al.(1961), Smith et ale (1961), ._............... ..................... ......... .......... 

Tammemgi ~~ §i. (1961), Pargaonkar ~~. (1963), Pargaonker 

(1964), !yer ~ ~.(1965), Kharole ~~. (1968), TOmar 

(1968), Sharma et 91.(1970), Khanna ~ ~.(1971). '~e 

spirochaetes ~ere demonstrated by special staining techniquea 

Lubanetsky (1949) suggested that carcaSs with 

liver degeneration 'te'ithout jaundice and emaciation having 

negative bacteriological examination after cooking, is fit 

for human consumption. Leptospira in infected meat dies 

in 30 minutes when heated to 50-55°C, such meat when cooked 

from 2-8 hours in small pieces become harmless. 

Boeden c'~.2..C; .• £.~.s.) repor.ted an outbreak of 

leptospiral jaundice among goats in Israel. He has des­

cribed the histopa.thological changes in the lc1dney of 

infected animals and felt that the disease might remain 

inapparent in goats. 
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~otova (1955) while working on survival of 

lepto~ira in meat found that meat from artificially 

infected carcass wae infective for 48 hours after deathl 

o 30 % infective after storage at 6 c. Infected meat dried 

over 8 days to 75 1~ of its original weight remained 

infective, drying over 13 days to half its original weight 

remained 15 % infective. It was harmless after storage 

for 10 days at -10°C to _20°C. 

Burdin et a1.(1958) reported an outbreak of --
leptospirosis in Kenya food animals and declared that 

there was high incidence of mild cases with renal lesions 

as sole manifestation of the disease, their possible 

importance as carrier is stressed. 

Langham ~ al. (109.£~~o) developed experimental 

infection in 10 healthy lambs (4-5 months) and declared 

the gross lesion in kidney as characteristic of this 

infection. He demonstrated leptospira in k.idney section 

by Warthin Starry m~}thod of staining. 

t40ure et .~,. (1953) felt thnt since goats lnay 

be infected with !1_ .. po In o,nu, infection through contact with 

experimentally in£acted calves, the goats should be consi­

dered as potential reservoir of leptospirosis for other 

host species. He experimentally infected the goats and 
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gave an account of symptoms and lesions of 1nfect:l..on. 

His experimental goat voided urine which contained orga­

nism for 31 days. Goats even positive for leptospirosis 

were otherwise apparently healthy (also observed by 

Pargaon](er ~ sl-, 1963 and Pargaonker I 1964). 

J;:'ll~e Ii: ~ It;.Att;! gO!!~ 
Walz (1950) stated that aerobic spore forming 

organisms Bacillus subtilis was capable of liberating 

myoglobin from meat and of forming porphyrins in meat, 

thus redUcing the wholesomeness of meat. 

Certain toxic chemicals may be added delibe­

rately to meat as preservativeso Certain m(~tallic ions 

as lead, zinc, cudmium, antimony which are well knov-ln 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 foil 

wrapings and render it toxic. 

Mac-donald (1945) ref~rred to zinc poisoning 

caused by cooking or soaking acid foods in galvanized 

containers .. 

Carter ~ 2!.(1948) reported that D.DoT. in 

meat of animals fed on hay containing D.D.1f. 1.-1as not 

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

Pigoury 2£ ~.(1954) referred the harm from 

consumption of radio active mutton which when fed to rats 

developed marked increase in the ret1culocytes and granu­

locytes and a loss of 10-17 % body weight. '!he ra .. lio 

active sheep developed bactera~ of gram positive cocci 

and coliform organisms. The carcass became safe after 

3 months cold storage. 

Schellner at al.(1955) observed that the carcass --
of animal except viscera and udder, died of accidental 

arsenic poisoning, vlSS fit for hwnan consumption. 

Durbin (.1957) pointed O'ttt that antibodies 

residues in meat have not bean proved to be harmless_ 

Ginsberg ~ ale (1957) suggested that o&~tetra­

cycline may be used for meat px'eservation a.nd that it keeps 

the meat fit upto 72 hours. Destr.·uct!on of o~ltetra­

cycline by cooking '\faa also confirmed. 



MATERIAL AND METHODS 
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MATERIAL AND METHODS 

Material for undertaking the present study was 

collected from the small animal abattoirs, located in 

Mathura, ~ra and Bareilly districts. 

The postmortem examination ~a$ done in accordance 

with the instructions laid down by MOhlar !£ ~ (1939), 

Miller (1951), Thornton (1957)1 Albertsen ~~ ~ (1957) 

and Drabble (1964). 

5268 sheep and 5704 goats were examined in the 

above districts. The total number of sheep and goats 

districtwise beinqs-

• J $ t • 

District 

I iii. t 

Mathura 
Agra 
Bareilly 

Total 1-
..... '" I I." t 

I I · I. "" ._ j I ." I * lj 4 1 ' I , p t 

.. J: ,:::::::~::::'::: ~===P:i.:::: ::rg_'t~' : :::: 
741 389 1130 

4261 4629 8890 

266 686 952 

5268 5704 10972 
OJ t ...... , .... • .. ........ 

The materials for microscopical examlnation~ 

from differenh ani.nal carcasses, wel~e collected over ice 

in thermos flask just after slaughter, in polythene bags 

tagged separately, whereas the gross lesions were collected 

in clean tin containers containing normal saline solutione 



Spleen (intact) 7 piece of liver (500 gm approx. ) 

taken from hiler region, together with portal lymph nodes 

and emPty gall bladder1 two lymph nodes (intact) - pre­

scapular, prefemoral, popliteal and ischeatiel piece of 

muscle. covered by intact fascia (at least 250 gm.) from 

extensor muscles of the forearm, were collected with clean 

knife just after the slaughter and kept Over ice, for 

laboratory study. 

Collections from separate carcasses were made 

in s~arate polythene bags, properly tagryed and numbered 

before preserving over ice. 

After its laboratory processing or experimental 

trials it was preserved in formoealine solution for further 

study. 

The parasitic conditions like fascioliasis, 

para~~hiBtomiaais, hydatidosis, aarcosporidiasis and cysti­

cercosis were identified by their gross and microscopic 

examinatioo$. In Some cases experimental trials were also 

undertaken for confirmation. 

In the laboratory some of the oysts e.g., hydatid, 

were examined for their fertility and their percentage 

calculated. 



Guinea pigs and pups were infected with 

scolices, while few scolices were studied microsoopi­

cally after fixing and staining with borax carw~ne. 
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Similar studies were made in ~~§~a g~ige~t 

cyst infeotion which were found in almost all the loca­

tions of the body. 

SColices of .GJ'§.!i.;Lce.t;9,B,S, 10V;1§_ cysts and £YE;Jti,­

cercus taenicolis cysts were pressed between slides to 

expoBe the hooks, fixed and stained aa above. 

Gross lesions of abscesses in different tissues 

were also studied histopathologically. 

xmpression smears were prepared either in the 

abattoir or in the laboratory fr.om the abscesses, fixed 

over flame and preserved. 

Cultures over blood agar/ nutrient agar were 

made out of the suspe(!ted abac~sses in different locations 

in th~J body. Later on smears were prepared from theml 

fixed Over flame and preserved. 

'l.the sl ides were s·tain£ld by usual Grarn· sand Ziel­

Neelaen's method of staining (Cruicksha111t. 1965); for final 

identification. 
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Examination of carcass for its bacter~oloqical 

evaluation was done in accordance with the Danish rules 

and instructions for laboratory method of examinations, 

end the applica.tion 1.n the hygienic judgement of carcass, 

1954; 1968, (Albertsen f,o.9 .• ,£i.!:,1 Skovgaard, 1969) wi th 

slight modification wherever needed (Edward & Ewing, 19621 

Crll:tcksh.'3,n'k, 1965). 

The pur,pose of this examination was to provide 

info~ation on the bacteriological status of meat (muscle), 

lymph nodes and organs. 

This was done by cultivating the material taken 

aseptically from the interior of the samPles in different 

media, the following media were used for this purpose. 

Nutrient or Broth peptone agar (pH 7.5) (cruick­

shank 4 1965), Blood agar (5 % defibrinated blood), Dromo­

thymi blue, lactose-sacchrQse agar (Albertsen, 1957), 

sulphite iron-deep agar tubes (Skovgaard, 1969), Brilliant 

green, lactose-sacchrose, phenol red agar (Albertsen, loc.cit., 
< • • 

Edward & Ewing, 1962), Tetrathionate broth of Moellar (1923) 

modified by Kuffmann (1935) and Edward & Ewing,(!Q£.cit.), 

Triple Sugar Iron (T.S. :r~II) hgar modification of Kligl.er's 

Iron or Krumwiedes triple sugar agar as differential media 

(Albertsen, l.qp,.£!i;.1 Skovgaard, 19 .. Q •• ~tt.) and Urea medium 

(Christen~en's Urea agar, 1944) cited by Edward & Ew~ng, 

It.0q. <r.1.t;,. 
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The medium were pr~ared as per the instructions 

laid down in Difco Manual, 1953, Edward and Ewing (1962), 

cruickshank, 1965 and ~<ovgaard~ 1969; and stored in the 

refrigerator till its use. 

Fatty tissues were removed from the surface of 

lymph nodes and the sa~lee were fixed by means of metal 

pins to the wooden board. 

The surface to be incised was first sterilized 

by means of hot spatula and then the incision was made 

with a sterilized knife. 

Pieces of muscle and lymph nodes about the size 

of an almond, were removed aseptically from the interior 

layers of the tissues ana transferred to Nutrient Agar (Petri­

dish), Blood Agar (Petr1dish), Bromothymol blue lactose 

sacchrose agar (Petrid:Lsh)~ Iron sulphite agar (tubes) -

separate samplesl and Tetrathionate broth (tubes) ..... mixed 

sample1 ~leen to Nutrient agar (Petridish)~ Blood agar 

(Petr!dish), Bromothymol blue, lactose-sacchrose agar (Petr1-

dish), Iron sulphite agar (tubes) and tetrathionate broth 

(tubes) and liver, liver lymph nodes and Gall bladder 

( sc r api ng of rnuco s a from bl add ad.7 to --I" r"Y' ... th; o-..at.. \ayU It,. 't "" 6 es ) 
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The material being ~ransferrad to tetrathionate 

broth was crushed against the wall of the tube with the 

help of sterilized knife. The materials from muscle, 

spleen and lymph nodes after transfer to the empty petri­

dishes were smeared against the bottom of the petridish in 

order to disperse part of the tissue .naterial in the medium, 

while bulk of t.he ti9~ue block was left to be embG3ded in 

the mediuM. r~elted ~rutr!ent hgar, blood agar and bromo­

thymol blue lactose-eacchroee agar was then poured in the 

plates. The tron 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.E. were placed in the 

incUbator at 37-3SoC and first reading was made after 16-18 

hrs. T.etrathionate broth was incubated at 43°C for 18-24 hra. 

as recommended by Harvay and Thomson (1953), Georgal e and 

Boothroyd (1964), Elliott ~ ~". (1965), Georgal.e ~ §!_. 

(1965), Petzold and Scheibner (1965), Harvay and Price 

(1967) and Hermans (1967). 

A loop full of cul ture from broth was takan and 

aseptically streaked on ·tho brilliant green lactose sacch­

rose, phenol red agar plates for isolation of SalmoBell~. 

When the reading 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. is essential for the cultural demons­

tration of species such as !;:yseEal .. q_t.h.r!x & £..o~~nlepS\ct:­

~q~~~ou~). Since these organisms are very often found 

to have multiplied only within the embedded tissue block 

itself, without giving rise to any visible colonies in 

the surrounding media, all the plate cul.tures found nega­

tive after four hours of incubation were examined micros-

copically by preparing gram stained smears from the tissue 

blocks for the presence of .!ryseEal~thr~,:£ and £~ryne~a~t.E!-, 

The presence of green discolouration around the 

colony in the Nutrient agar media showed presence of ~~­

sepaloth,ri;x. 

Identification of positive culture was based on 
I 

colony morphology, haemolysis in blood agar plates, fer-

mentation reaction in the bromothymol blue agar plates 

and microscopic examination of stained slides with Gram's 

method. 

Clostridium in the Iron Sulphite agar form black .:tllt de r __ ern ..... 

colonies, because of formation of Iron SU1r)hite. Black 

colour colonies are also shown by ~allaqnel~A and Ar~;QnA. 

Lack of growth in the herotric culture, indicated the 

presence of Clostridia. 
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Colonies suspected of lieing ,}lalmOt~S!ll~ were 

transferred from bromothymol blue, lactose-suechrose agar 

and brilliant qrAen lactose~sscchrose agar to triple sugar 

iron agar by stabbing the butt and streaking the slant. 

The T.S.I. tubes were incubated at 37°C for 24 hrs4 

(Edward and EMing, ~9E.£1~.) 

The culturG displaying typical reaction of 

Salmonella on T.S. :C. a.gar i. e." red slant showing alkaline 

reaction and yellow butt (acid reaction) with or without 

gas production, were retained while those showing acid 

reaction throughout the media were discarded. Black colo­

urat10n of media was suggestive of li28 production by the 

orqanism. 

Positive cultures were further grown on solid 

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

(Staurt et al.,1945)o The reaotions were observed after 1 hr., --
2 hr., 4 hr. and so on. 'those with alkaline reaction (red 

colour) were discarded whereas those exhibi tin~J no change 

in colour were ubserved at least for. 4 days for delayed 

reaction; if anyt after which such cultures were declared 

urease negative and results interpreted (D!fco Manual~ 

1953, Smith and Buxton (1957), Sharma and Singh (1961)/ 

Edward and Ewing (1962), Cruiokshank (1965). 
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The organiRms in bacteriological meat examina­

tion were classified as pathogenic or mixed f10ra of nOn­

pathogenic bacteria t'esembling the natural intestinal 

flora .. 

Results were classified as sample sterile! spec~­

fie infection (species" localization). low grade non­

specific infection (when growth from one sample only; liver 

not counted), high grade non-specific infection (growth 

from two or more samples; liver not counted). 

Simple, sterile and low grade non-speciric type 

of meat were inportant from meat inspection point of view .. 

The histopathology was studied to establish that 

white spotted kidney in sheep and goat due to leptospiral 

infection as goats are considered as potential reservoirs 

of the leptospirosis for other host species (MOuse ~ ~., 

1958) • 

For this, 75 kidneys in all were selected, showing 

discrete greyish white foci with renal haemorrhage, without 

clinical manifestation of the d:lsease in the animal slau­

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

The tissues were embedded in para~fin and S u 

thick sections were cut and fixed, stained with Haematoxylin 

and Eosin (Carlton, '1957, Luna, 1968). 
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One section from each aeries was also stained 

by silver impregnation method usinq Bridges and Luna's 

method of staining improvised by TUrner and Reid (1905) 

with little mOdification (warthin-starry method cited by 

carlton, 1957). This was done as followsl-

Sections are passed thv'xylol, descending grades 

of alchohol and triple distilled water. 

Slides are the put in in 1 % silver nitrate 

solution at 43°C for 30 minutes. 

Developer is prepared freshly by warming the 

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

2 % fresh solution Qf silver nitrate • II • 1.50 ml. 

5 % Gelatin solution .. . .. It •• • • • •• 3.75 ml. 

0.15 % fresh hydroquinone solution • • • 2.00 mi • 

Slides are removed from 1 % silver nitrate solu­

tion with paraffin coated forceps and put in the developer 

jar kept at 55°C for 3-12 minutes, till the sections were 

yellow. 

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 xy101 and 



mounted 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 stain against pale. 

yellowish brown stained tissue in the back ground. 

E~erimental trials were undertaken in guinea­

pig and pups for establishing infection of ~hinococcus by 

feeding scolices of fertile hydatid cyst. 

Similar infections were also given in pups by 

feeding fresh ~~enur~~ ga~g~~! cyst collected from goats 

from which .MU.l~,~c!!els Gaigeri .. (Hall, 1916 cited by SOuthwell .. 

1930) was collected on autopsy 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 hydatid cysts were collected and 

six pups aged 15-20 days were arranged. 

Two pups were fed with fresh hydatid cyst while 

the other cysts were kept in the freezing ohamber (_4°C) 

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

The pups were later autopsied for identification 

of the establishment of infection, if any. 



OBSERVATXONS AND RESUL~S 
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OBSERVATIONS A~ RESULTS 

I. ~ARASITXC CONDITIONS 
P i ............ 4¢b"' ............. 'IF •• , ,.,.,4 1'., I 

This was encountered often attached to tbe 

peritoneum, rnesente~ and liver_ It was mostly seen in 

the liver tissue, where a groove was found, after ita 

removal. -!'he animals harbour one or more cysts, but in 

one ease, sixteen cysts were found attached and embedded 

in liver which was reduced to a considerable extent 9 out 

of 5269 sheep and 5704 qoats examined, 687 sheep and 568 

goats were found to be infected, thus the percentage being 

13.0 % and 9.9 % respectively. 

The rostellar hooks, 28 .. 36 in numher, 't'1ere 

arranged in two rows, with large hOOKS measuring 169 u to 

184 u and smaller 107 u to 138 u in nize (In accordanco 

"Ji th SOul sby I 1968). 

Out of 5104 goats, it \'T~~ encQuntored in 31 

goats i. e. ~ o. 54 %. They were cmb(:lddec1 in intramUOC"l11a:c 

connective tissue (E'ig.1t), but in few cases, was S0911 
\ 

atta.ched to liver in the suprarenal fossa in bf3tween tlH:'~ 

kidney and liver (Fiq. 2).-4,~~rl~rain and 8ubmandibul er space 
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neo- ...... ( rl', tJ)" 
(Fig. a), In one particular case 71 cysts were recovered 

from almost all the organs, subcutaneous and intramuscular' 

tissues, the largest being a em. and smallest 1 em. in 

diameter. (Fiq.l). 

TO ascertain its correct identity Che scolices 

from one of the cysts were fed to two p~s. One of the 

pups died after 11 days of infection. On post mortem 

examination; the immature worms measuring 6-8 mm. in length 

llere recoveredo They had 32 hooks arranged in two rows. 

The large~ hook measured 154 u while the smaller one as 

107 u in size. Another pup died after 13 days of infection, 

the worm mea.sured 102 mm. in length, the 32 hOOKS were 

arranged in two rows, larger hooks measured 184-215 u and 

smaller 123 .. 138 u in size (Fig;'). 

Thus the comparative increase in size of the 

worm alonqwith age, the number of hooks and its corres­

ponding increase in size suggest 1. £l~1:.g~r;~, infection 

(SOuthwell ~ 1930 and Soul sby ;t:p,S. £,:L,J; .• ) 

Out of total numbQr of 5268 sheop 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 oysts in liver were 1-10 em. in 
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size and were bigger than those in the lungs (1.6 em.). 

NO' hydatid cyst was recovered in any other organ of' these 

species.. The cysts in the lung were unlobular but in the 

liver th.ey were multilobular (Fig.El). About 7a...ao % of 

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

fertile. 

The fertile cysts Were fed to a clean pup and 

guinea pig. It failed to develop in the guinea pi.g. Eut 

in pup 480 iI1U11ature 'Worms were recovered after 33 days 

after the infection (Fig.~). some of the cysts were kept 

in the deep freeze for 24, 49, 12 and 98 hours, before 

infecting the final host i.e., pup. The development occ­

urred in pups fed with cysts kept in deep freeze for 24 

and 48 hoursl but failed to develop in pups which were fed 

with cysts kept for 72 and 96 hours in deep frGsze. ibis 

indicates that the cysts are viable in deep freeze only 

upto 48 hours. 

A total of 5268 sheep and 5704 goats were exa­

mined during the present survey in Methuru, A0ra and 

Dareilly distr:f.cts. The diatrict-wise results in sheep 

and goats are tabulated below, (TABLE-II). 
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TABLE IX - District wise incidence of fascioliasis in 
sheep and goat. 

Mathura 741 102 13.7 " 389 48 12.3 % 

Agra 426' 616 14.4 " 4629 493 10.4- % 

Ea:ceilly 266 28 10.5 % 686 53 7.8 % 
••• I I ' ....... 1 I I~'--

I 
_II~ 

II~"~""'" III 
~.,. ~ , IIII:IIItiIlFl , . " .. I • IIlI • ... 

Total: 5268 746 14.0 " 5704 '584 10.2 % .. ,~, ..... ,. ••• II _ I ~., II I 
'" 

III .. ill ... 1:1; • ,,, . 1.:l1li1"'11110", .,:'1:1111 .~CW;:l" III' I illJlI !II::I, .......... ~ • .. PIIII'~"'_"_iII'lIii , 'I,.,!II"II • -.. ." ... I -_ .. 
~he incidence WaS 'more during JUly to October 

than NOvember to January. '!he infected liver was enlarged, 

pale and friable. Worms c(')u].cl })e seen moving from bile 

ducts giving an tlnsighty appearance. 'The liver parenchyma 

was destroyed with evidence of haemorrhage. 

The other conditions encountered are tabulated 

below, (TABLE-III)~ 

TADLE III - Showing Miscellaneous Pathological condit:ions 
in sheep and goat" 

d I tJ"'U ; lUI -
Lymphadenitis. 227 5.0 - -
MUltiple liver 
abscess. 222 4.2 118 280 
Hepatitis and 
Cirrhosis of liver. 154 2.9 139 2.4 
•• llil ••• III II II. • II ...... I ~ II' 

_II 
II ". I III II I I". '.t~" ,. III . • I I • III ...... ~ UI • 
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A. Tuberculosis , , c, I Ii ... " • 

During the present investigation out of 5268 

sheep and 5704 goats, 32 sheep (0 .. 6 %) a.nd 188 goats 

(302 %) ~ere observed with lesions of tuberculosis. Acid 

fast organisms in the imPression smears stained by Ziel-
I 

Neal son I a method of at~1ning was observed in 72 % of the 

animals. Lesions in sheep were mostly encountered in the 

l.ungs a.nd ]. ymphatic alanrls wh1.1E?! in goacs they 81 sO in­

volved the k1dney~. The well capsulated lesions were 

suggestive of chronic conditions. (Figag). TWo cases of 

generalized form in goats were observed which were con­

firm(~d by :tmpression smears whil~ in sheep only one Case 

of generalized tub,~T.cl~s in the body was observed which 

was found to he positive for corynebacterium confirmed 

by Uttap (1972). 

Abscesr~jt3a causec1 by rnic:r:o-organ!sms Cll.·e most 

commonly m~t in all food anirnals under the present study I 

more number of abscesses were encountered in she~ than in 

goats. Abscesses in lymph nodes were more commonly seen 
f:"i 10 

followed by those in liver,~lungs, muocles, kidneys and 

other tissues. In total 254 abscesses from sheep and 269 

ab$cesses from goats from different locations of ~he body 
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'\'fr(fX-. examined, the resw.ts of which were a.s under (TABLE-IV 

A and B). 

TABLE - IV 
t, 'I'll, t $& j 

Location 

00"1111' lu. L III"" 4'''; 

A - SHEEP 

Liver. 35 12 5 8 10 -
Muscle. 29 5 8 3 13 -Lymph glands. 110 30 a 53 12 27 
Lungs- 27 18 3 4 2 -Miscellaneous. 53 12 2 12 8 12 ... ,. • • I I - 111111 

• ~ ._ •• II 
UII 'ill !III !II ~ ~ I ." 0 .. d .. 

Total. 254 87 26 80 45 39 
-... v - ••• "' 

B - GOAT 

Liver. 50 19 18 3 10 -
MUscle. 38 11 11 5 7 4-
Lymph glands. 89 45 15 18 5 6 
Lungs. 29 11 9 4 5 ....... 

Miscellaneous .. 62 26 14 8 9 5 
.,." • ,,.. I ; I 114 * 1WdQ:;U I •• d eml ... __ 'I' • -v- t"~ e 'f ~O::f' ' I $ ... 'I 'till .. 4 )i iR'I,,*$ 9444>cA ... IS .. , ZO:;SiWl • .c 

Totall 268 112 67 38 36 15 
•• -_ I • •• ••• ,illtl .11 ..... III ... .._._~ ....... '" ~"'IIIF""""""""""" lNiIIMII~a. .. ~ :; ...... ,.._.,_...,_~ - .. , .......... .. . . . 

Ii • 

II 

-

A total of 16 lyrnph nodes, 8 musclo pieces, 0 spleen 

and 8 livers t-lere examined from sheep and 56 lymph nodes, 28 

muscle pieces, 28 spleen and 28 liv(~rs vlere exam:i.ned from <:fOats 

&nd different media, the results of \'lhich are shown in TABLE-V 

AwfQr sheep and B-for goats. 
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19 ].2. Mic ophotograph of a section of kidney, 
obs rYe pe iglomeruler nd perivascular 

filtration 0 oonuclea cells with 
renu r casts 1n the t b er 1 m n. 

( st in by ft & ~, 150 • ) 
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Micl~ophotogr~ph of t:l section 01' kidney, 
ob serve d egerative chAnges in the 
tubulRr apithel it1111 , tubul as distend ad 
with g2?anulH r d eh r is &: :Q rot i (:~n C~4 ~Jt !;o 
(·stnined by T-f& l'~ X l[:)Oe) 

F'ig.14o 14icrop!lotogrHph of H section of kidney, 
observe the intar~;tlt1Al fibl~()sis ~lnd 
infiltration of tnonont'lC!laar cells with 
atrophy of the tubules~ (H & R X l50.) 



19.15. Micr hotog aph of a action 0 ey, 
ob serve the sp 1ral org nisms 1 
( silver 1m r egnat on 330. ) 

Fig.16. Same s f'1g.15, an. argad. 
( X 1500.) 



IS 

ftle .Object 01£ 'the plt'asent st.\ldy wae to find 

out various aSseaH conditions 11'1 ahe., and goat. .. wblch 

Qrre ttl. ehiGf meat art4mtl1s in ~ coun1:.ry II Erom mGt 

tntJPfK:!tiQll pointi of view". 

A va.ariety of pat'Mit!1e contlttions prevalttmf:: in 

tbea" anirrt.$.)ll1 are of economic l~rtal1ee as they reduce 

'the whQleaome,..If, p~llatabili"ty Md k_ep1ng quality Of 

nqut, rendering it unfit; _nd unbyqlentc for b~ conaump~ 

tiona 'JbEf ot:h-er conditions which t"end.elC the me£~t unM1t 

for oontn.m\'Ptlon ue gB:ouped under- moonoEJis. such meat 

"-1hieh ell'G not. ~les~ ~a cond~ecl and thus it 10 of {Jroat 

f1)~oflO!idc. .ltllJ;)ortance" 

ne.etet:isl and viral dtnetasea ean bt1 dior.yoost1d 

untl (ltontrolleCl in living animals but DOH1~ 0,£ 'the pn!i.c1oi tir. 

e('~~1~!ition8 t~Ou1f' only bo c-lia'Joo.oerl dur1n/J poot rnortl~n". 

!Jucll con(iitions 1neluda various larval. I9truJes of (.1o~1 

tt:)peHormSJ. 

~at!£f1~lUt .tS~R~~~l:,~!~ breaks do~-n the liv~r 
\, 



and le~l11g' bGll.:t:ft(1 a tr~'k o-f detJrit._ thd ~t~iftlfl' 

""~ ontJry of .flC'01~ itnVaeierm. ftnd!OO of ~~ 

:lnfee~en 1ft 13 ~1 tJll~ Md 9., 1) $:l gtOllltl" indiea~G in­

d£rt~·tlv :IIi heavy i1~tfMt&t£on o$! .le hVlU&gstli im local 

dOq$", 

£~~by (lgaS) ~~:ri:G t:hafl this ey.t: if!) flC'und 

l~ ~~ :but ~eor<1int.1' te l'~im l.to ~oJ:r~tn~$ ttl d'ou.bl~. 

Ca$~ {)! hf2iP3tl,tlf.t cY4t:teertco~.a (.~JoulBb"411 1960, 

~"aMJt 1961) t\xael ~~nit!. eyst'e~o8. (~1hat:t l&nd 

i'l~"~Ur# 19fJ9) in ~et$ have been ~~oJ:dG¢l. 

M ,u~!i.tf:loft 01 ~~ ~~9A,~ with 

bi&ek .!!taeafJ6 eawe)d by ~_tllYzi ~ (~iWY.1) 

hf\\f.'a bMn HPOJ:~eti blf '.tW:mu: (1930). 

~I110 (U~ee.~4l) 1s ~h Qf eeOhO!nite !t!tpOrt~rM~{~ as 

for. thi«3 lnlor"t:l.on Bit:)no hm~.'''y p~~:n't~1~ .of 11vo.;:0 are 

C,)nf~~Y1!lftA;' (t:ol11nD, 1;')3~, HU~JT41in, 1000 and :.·t~f.1nv" 1971)" 

~.i111a p~f(afJitn hM 11Ot~ lilU.{',ih lxu.;ft a't·,~portt~rl tAll 

{lnt;4Thb ttf.Jl lnc.'d~~DCo :1n~jir~tl.~' 1n~]!t:',Flt~$ itnfe:r4''IotiQn of 

!;~J1Jag,€lIJJl ~:Il in 1~;d -'loge. 1b~ p~ta~!f~t1c cyat. 

which was mostly erw.·ount$rt'td :1n.tlt'a".nu~ularff C(lUS'$S dea<J-

ne~ation of tho rnlJoele fibre_. thus r$f~'n9 t.hs fQ(l(1 

'Vslufl of meat;. 



Raft 'illtlint 01 qa •• i. 0JtMt go_. ift al •• , 

all ,be orvau end ,'.muu baY. ~ srMO"'~ p_bably 

I'oJe the "~Nt ,i_. 
,"".rtf, .e 1IepoftISJ .f ~._lil._1 "$~, 

,'n .. ~ _d goat bU. 1D .M _bill hu Mt bHn Jr~~d _ f_. M~ tthh liftftr'tV t,a .f rMlfth ~t~ f!tOill 

~1e pol .. of vt_. 

, _o~uaee:t.f 1m1s tiNUQ i~ ill -Cwo va,8# 
~ b.'. pob •• f Vi_ ... 4 ~le __ .ell,,. !1111a 1 • 

.... dil'-.,t:ly ti:u_it.t.a to ... by 'Dg •• tAlQil of i.ftf_~ed 

m~ultM ~ al.ease o! "llutlle4 h.an4l1" u ttl ~alle4 'by '.art!t~h" 

1.$' $(:quiJr"" by man thr$UQh tlngf4Utttou .f _,~ sr.m.-
.. ~_ ~$ dfil't'fff)d f;rom dfager;. ~. become tnt~ted by 

COM1~tlon of o'felc eontaatnlfkJ ,he <:1/8t. A h!(jh pe.-cen­

t~1 0.1' thte Anf •• tatiort j;ft dh •• (a.1 ", and ooata (a. 2 ~~') 

lftdk41t_ 4 v4Iry h~ infection of abA~QS& ~qrllUl. 

tn loce). (too., till ,. probc.bllt ~~tutje ot tho l~!ty 

uCWll1~' encounteted An dispo_d of Infected vJ.sc~a. 

PQlltte~uly lliI:O\lnd .tto!r" in Ow:' ~ount.r:y. 

Iel"Uaj ('lt61) ... epcurtctil it to' b0 mo~t- conept­

euoua Pd •• 1tl~ eonditloft in ,the liv«lt~ of .b_p (3g.7a l¢' 
I81id #pat 16 ,,) til ~", 



.. flUSh ..... (19.') ~ .... an Ad_tie 

of ' .. I '" lft .... aM '.8 U A·a 00.' •• ! Del"'_ 
~.,. with Ql$n)' otlh·~r p __ ltie, oondttio$ls, 

~he .'stiHlGe .i. seldom dtagcolle4 1ft mea \mell d!!tUrQtcal 

intel .... t. _0. ~ (1917), ~ an6 ~~~ 

(19S1)4f tJeYGd. d.l1- (1962) bltVo Itepoarbed 8~a1 ., .... 

Of ~"d diuue 1ft 1.1. ... , l~ ~ 'k'~ iD tN._FA 

patten,. I.D tDdia. ftPuh U fAl. Cia,.e;,ll.) ~ted . 
,., 3 GU' of 10,,000 a&1i'I • .lorua· e..- -.11 cu.. in two 

hO$J)l~al. in llelbj. w~ of' Ilrdlkt:l6 idee".,n ana .. GOOd, 

~ &f t!MH c_eualftly diet tant1iaiPlOsGd b.e .... the 

med1eBl •• U"le ••• ":try ~. in "Gdt IURal ... __ 

Thfi) dl..OUQ eo M eOM1t011Ott by _", __ ant of dQ~ 

with ~t\fll hy~:e'Omtdo.t ~ p.~ diffij)OlIGi .f oJff!a1a 

and Yieee~a eff~etoa ~th hyd~tl4 d!~ea$G. 

tnf~tlon tn quina. pig dAd not devd.op t4hiC'h 

1$ in JaC£'ow4anee- witb ~th (1964) 

Rds<ulta of r:etentloft Qf !nf~t'vG POWO" by th~ 

b'litatld eyst "lite,. aslQP fWMUng C-4°c) tor 49 hour:el ,,, 

~ l~t:'t*'t eapeet t.ow~ ~at pJreGemFsrclon :by 6$GJ:) 

~-tit1f1 Vh!eh is f\U:tbd an aid tow~tl td\. ($rfotUe'ltlon 

of! ''hi. ift-foo'ion. 
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~ eAd awe (lf31) at_\laae4 th. vleblllUy 

.f ~.J eye' af~ear "eoUl'!l;J and Rourtd the' 4 

dey. 'fta'OII81.,. at. _,pc to -IO·C Wl. the eys,. Irt ou.&-

ObItH'lrlf •• ,oQ Gl,eK) It 1s e18"" ~.. fib- cys-t. arc. vlable 

flo. 48 howr. An Cleep 1'""_ <.4°<:). - wcb • ..,oJt:de •• 

fl/l.'HfAUablf) ift our cou.ntxry. 

ltlA. ,. a 4'~ fill! 6f!oraoates ana pUbl1e beall:h 

'~'lUtC.. 1ft ibe pns__ at;uay • b~ pCtl'centage •• 

',,'.,tiOft WM oM~" ift. 8b... C12.8 ,,) and. (JOna e.lO.1 ~) 

w1feh fttriat:4. inelt14&mG .~ plHft to p1~e ea4 from: time 

". ti •• C~t ,,_14"ft hM .1 .. ~n Cbaorved in the 

t_l.fIfte. 1n sh ... and patm. This d.~()'~ .. of vaa:lattQu 

~ to- be (lWt to' varlation of gr:_ng habits Of _heM 

olo"ely )r@lat(t(1 -1~. C&h~i)p b.lng more clQ_e1y gsr •• e.: 

tbaft (fOlate),. 

liten&al,l (1955) I'$OJrt~ f~ ~k18tt\r\ th:tAt. 

hWJbttl~ of .hoet) and goat. 'had ~ms i:aposstl)lG owlWJ 

to p&theoenle o~fec~ of tho ~l~e~ •• ~tb a high rate of 

f¢lOfi)1d,lty M\li mortal:tt,y. tlO hl'lOrted lin 1~1dmv!o of 

f .. ~io1l8alfl in tf$et PakSatan (NOW Pslklatan) u 10.00 " 

.. tid in ~t Pakistan (MOW pantYla 0.111\) es Gf) "* 



" 
___ tu\c impoart.ame ., 1'U01011u'. , .... 

woJrle heave been al.Nu:l.~ by hUet afttS au8.811 (1'1:1). 

,~ anti !bd,th (1914) Id\d rd.ttc'l\e11 (It.' • 

..... D'l4ie, tib.ue ~ ... be ,., IN.bl'.'' 
"MOd. of t.b.te .'e .... In lMMaft Nt.,,, _ I •• but 't. 
6tu Mt;. Nle OQ1: ~4I ,po •• 'blli"Y 01 ~ illffeetAon. 

M _eoclGU,c" of Wuo!G1l_'. vitih tllaek 

...... eaWJ_ by fal.f!t;dA\a ~ (n~i) bGUl­

~ ~J1''''' Tb'. __ ~ philf.at_ in the ~ 

"Obl~ tlfH!Hl.ir 1_10". _~,Gd by tho iWMGt-wre ~~ 

do. (~aby# 1968) • 

.",al11sw is Mt. only i~J!tGrAt ,tcdr Atta 

oont.ouft fta'ur. ~ 6itSoUG p~ueiD(t pO\afe~ tn anAmQ1$ 

but &180 it has ~e~' p\\bl:l~ healtb .io-ntt!1cene~ha 'ltafi 

bOVAM tYPfa ~!11ut1 !e r'ftUltW":utll!blt.1J -lor cQl'talrn fe»ms oS! 

h.W1an tubt?¥reu1o~lfj# t'H~ p~opt}rt!l('n of oue'h eQ80S va:tyinfJ 

'fei~l;{ wldGly '1'0111 coun~ry to countey (OOJrtt!l:e»r "n<t ~?eb~'lr,. 

1~S4) from .he t'1'nd1ngSlq it 1$ "1~ that: $11 e.ni~ 

:t30uted of! hU11ttan tnf!er.:t~ifir4 t.llr~ \lorth~p of att~',ntlon. 1t1.e 

f()~l Atufls ~l!'4l) the 2:1I:'.t to. be $1JSp«ted IC)~ web ~eJ:' ... 

rJU.d.na ttl" pZ"Hent IlUtYe'J' tmft i~ictftfteo of 

t~~tI10fJtfl 11'1 "Map (O~ 6 'tt) and 1n get"t. (3. a ,,' 



fUbfll'ftloat. tn _1i11. have ~ lflJCGrdett by 

Xyju (1"2'. Me~ .a _. (1941), sahd (1943', Radhey 

~flft (l'SOl .e 0,.8'1 ~ t~~ •• (11)69'. Lall CI'69) 

u 0.39 ~, «IbtJJ y~ C1.911) u O.fi ~ 

I~ ehe~ lb. 'ira' au'hentie r~~t ot 'Ubo~~ 

e\1lo'sls va .I'~~~j by Neada and Si,ftlgb (1944) ia HiMaJr. 

ifh ...... ~ t:Hol'ds.' ~LD poa"tlva Jr.aet,o~ 

I1ro«I .fll.en' puh •• tID. COW,\~ i. dlfler.ft.' foo4 

uimals e • ., 1011, I~l~ ,,, •• _tI Malhott~., 19'9'. 

~ ,_t~f) in ..... aralmelffl io a~U4bUte4 

.. lb. f~t ema:, MW ~,w. theM ~" u«:! kifJPt in 

o_ivtty un". wbl~b eftndit!on 611 ~ ,jJpeal_ of _l~l. 

er-e tNK.tiWtt to tbAD dlfJeue Md t:;h*t elen animal. 

W1MR ~flHiId feO 'Bf!~t!i()n Pick \JS) quieltly. 

"rube-lf(!UlOd" in _1~_ is i~rtnnt in t~ 

vays. Fi"tlr it.: in ~ p~bl_ of 'hu~r·~lr~n Inier.tiOKl th~ough 

mNtt &.nd 8GConduily a«lJei~~.e problem te2ultlng 

from 'hflJ ~u-t~tl of tanAmt11 pro't$ln du0 to eOI~~at1on 

.,f 'nf~~t~ Gf~r;Ud. 

stmu1t~. lesions in lungs and kl<J.My haV'e 

b .. ~n .beG"ed 1ft gG.u Which .Jr. tOtjudteJd a$J ptoOi of 

h~togenoU8 dll'~ibUtlon o! ~lll' (COhws, 1941). ~hldh 



• ..... 'ed '1& ~ e4wcnd.a'''Oft la -...lee _6 ._n4 • 

• 'iImI. u.tl,... lnto tit. Gt1r .. dad .. ~ pain ., 

the ,s._ of el •• ',*, (COl'UffJ, 1941'. 

'fhlt .'fl'...,' ,bra, the (lOa' £e A~ to ,~ 

ceulosl. t1ttOJtMOft# ,.") 1$, bavtwai:'. lmo1'wGe'" .. ~tt • 

• pit ~ft. of QOIJIt8 w_o fotmd poslt:lv~ dartnu the 

J)W--\ ~. 

~_, in ~ ",~ W1 lndk3trIJ ,y~ 

c$11-1itloft of VfUf'Y!~ ~M (l~all~ Oft geM""'.f16) .. 

p ___ 1t1g bac'.,.~... !he PIN$~. Of v1.>se ... ~i.:t.ly 
ift l1v~r, 'kldnQ m(l muse:lft &. of Ql'aQt ee~c lmpo..­

~. u sucb .. t bein« unlit I.e h~ con8UfiPcLoa, 

,. a1~Ud.a6 '''J:41! If.tCldGne. '11_ I'GeOl'detJ in SbcteP It. 2 It) 

tban ~'8 (".1 ,,) anti the numb~&" of a~~tJftH!I ~. ftOlt 

~6$d fflO~G £n l~h glrant11li fol10\f1)(! l~ liver, lung., 

~~le.# ktdftQya Uhd otbGr t£.sue •• 

$&lvarnj (1?67) ~~cr~ 4.3. ~ ~$cee~e. iu 

~~~th~P ~nd 4*0 % In qoat~ ltyt!1J: in l~U ~tto~. 

v __ v .,eeot~ 4 .. 1 ~ in .he&P. _. ~.64 ~ itl 

QOa'. 'n Mo..thu~a di.8tt'letl in u*~. ana found r1lC.UC41 ~1t 

.of __ .. us t. lunge tban IlyfNttl. 

" .' , 



:Pitn41inq • Pl\t~c 03r~dm tft _btD ~.s. 

Ae nlll ~. ,~~ An meat: hygien., end ift t'he 

pJts." tft:l~ fIt/- pod"" ~_1.~1 wew_ rc~ 
aft (n e .... Ota ., .14 __ 'a.trlotU!l in 'ah... an4 ,. 112 

caa. _t o! ., ~lnAt'e»u ib go... $oili.ng:.e nte.' 
by ttl. eonUti'tu oe ~ep Clhl by M mfM._ be fNOl~ 

"rtina 4Jlruahg or care... ift t:,h. aHtto1~. ~. 'em 
·A~ftoe. ,_" .... 

~n" .f "'_tdfttJ •• m'J. 8,aphyl~al 

_MlM h_ft __ ~$& by "C$Vesral uoatka.,. due to 

,,.cr;"tIGll of ftW, pu"f41y OW '.,nproperly eo~f14 and 

bOAled~. (~" ~ 8t_~. 1943, AlltGtOD.-. ~. end 

t-'flUrcil'h, 1949, Atftlol i_ &95' ),fftI 

f·_at 1~ 'f'!'lt)at f€t\lOu~clJ1ti' ~'~~;3ia fCt~ bil(~tf!fr:1&1 

grtJltD'tlt. !tfl ~~:b ~O(~tlt:etl th~ tlUt!)lity of ment ,hJ:l~l'l 

h(~01n~m Un(tihQlf)~t? Un1'WQi"lnie ~OO t:h~ 'k~inn quality 

t(;J r~\~~. !ntootion gen¢}stal1~ t$ker& 1/)1M!~ on thae 

f1urtooCt, but; aom$tim~m inn4Jlr' muCC10$ ~rlal' $1 Be) ~1 lD'ilOl vttta 

dtWt to. ~oocha::lt("~ll ae t~tC)n. 

~ ph •• nt dtudy includes fJhe Is01a,40n Qj! 

mieftbH kom ,b. iftt,.l'lor- of 'be .l.SUM of det.aQb~_G4 



.f 

... (I) aftf1S Fe .. e28). %t he. bHn Iouna t:bat f1~ 

Pde'aNY ~e Pft~'C!' ~i •• of fN11-t.- ~. 
euN_UC.t 111 1". Md" t.b_ otr;b,ttr org.no., In 88$p 

Mttal ~ of l\....,lyUe aaltYl __ 1l wen obaelV_ 

1ft M ellt of 112 ea~_ o~ l~h gland., lW$DClf.t~ _d 

.~# wh$,l.$ 39 ~. posl'l~ "tlnr *~. $p8Q£ ... 

4I!ts.dl£l _"hK 'ti\POlf't:an~ pathcgGftiO 0'-0" 

ftitdm Jr.IJPO*bl.$ ~ food poiao~rtg wad .~unt_e4 tn 

aG out oS 112 .~t __ 'Of .. ~1~. 1~ ~ opl. 'Gr.m ea4 ift 

a, out: oS! M ltv. .~1". ot d\HP. to g'O&t ou", of :lit 

_mpl.D fit l~f ~1. _d .erm, 1.0".. poe"'''' torr 

~y~le at.byl~eif I" 10Z' _lMb-AdA,.l ~1 •• 4U14 

OM for .~lI .... ~ tdlile out of! 8 l£.ezt .... 1 .. , f\OBdt 

we. petsitl". fot' _~D!l!! 81>. ;tthis ~n eonf1me emo 
ftnt.llt~ of rnt.)re prrm$1$1CCb af !nfeetton In sheep f;ban 

goato ... 

tiar:mtul etfteet:1ll by .... t!trl4\tJ fftGat euntaln.tnq ~ .. 

loe~c\US O~ ~~~11$ o~(fftr'deJmm b4lllfB bQ-en d~.lbed by 

Me doMld (1945)1 Whene~ it lA .efJlt t!hat ~1,ne0 !It:n texAn 

~,~~,UJ'h harmful ~f.f«te. Its pJ'~fJ6'rtee in mettlt 18 WUlC'anted 

(llf an\f>Ef , 194" ot1A 81$0 that th~ pre8~& of this QltgBb18m 

liS harmful when, tbe r~t t8 ~~lr~ tu be prtG$$wedl, ainefl 

the ~o~nlst$ p~e$ tlnterotoxin In dtdt~, boiled 0 ... 

~kod ~t (~tlo1i~ 1959). 



~f and tev~tm (IHB) fwad _"e~ 

111 ~orh~!~ Ol'tltmr irt 14,,_# kliJn.." spleen IJ1IDd _eel •• 

• ru,' a11fJe declared 8hoop to be _ret t1requently .,foe • .et 

ftM.t'l oth. Ico4 animal... $tmtlal' fJ.ftdlngm 11-. • .­

,.~.~GtI in thie ede. 

~JtOV (1942) isol_tott ~b in 3 -~ 

1\. SSU~ 11i 14 ~ and ~ 4n 10 .. a " 0" '6' nR.\tton aampl.". 

~ ~ol101tltng QJruanii!l~. £~ tfilUlt ~ll'~ meat 

p~Qduet. ,rare ll101atCfld by HtuJr& (1943). 

DISAlI& QlU!*&' ~ .~.~ 
~ ~,. ~SQlll. ~~t"_D 

G!rl:~ •. _. RiII~ M4 ~ 

"ltD.e pNmnt f1ndlng indicate. ttAe lmporttencG' 

of btt:tGr'ologt~81 aamlilatlon ce mttm', u in the ebaenee 

of 'his .~lru.\tlon.. ft (lOOd nurtbe~ of ~thogGn'-c mle2to~ 

ol:r.tanle;mm. othtt)rwl •• balCmful, al:d tU$R,e(t (~'Y1*G8#. 1955, 

PMt{?!l~n 4t 4l. II 19S') 0: 

~le Vl?J!f1elp~ 'l"'ondlt:tone t!U~ to l:)~~t(;lria and 

t.hl;,:l~ tf.lxf.ns tir~ trt1'~llot~l ("l'ru~Lr~~v:r). 



6f 
CIl 

! """'" 
f;l • ..-.. co 

til"""' W • ~~ IE ~~ ~ 
(tl ,...... 

(I) • .M -dCO • ........ 

~ • ~5 ~ 
CQf1) 

(l)'d fIlLO m ;f5 4-l1iJ ~ .. !!!a 
~ 

N I 04) I I .... Nd, .m .~ 
4Jt..t 

...... co ..... 
i~ ~O\ 

~~ 
... t"'4 til .<t: Q.J a) .. • l!~ • 

~ 8~ I~ 'Ji: N~ lie 
N......,. N~ f""" "" 

..... ._,. \0 ......... C'I """"'" WIIC ,..,., 

8 !.os ~ 
(I) ~ ... 

~ljj ~ 8' CQ ~ 

~ Ie. ~ (l) rtJ fro 

~ ,.~ ... CL),..... Q) IT) 
~ J..c nJ m d '" 1 f). tlilil M~:1Il ~ ~.,.. p. ~ :0 ~~ Ul .. \1 ~ 'M u,8 
~ ~~i ,8tj~ ~ ~ -g0t4 ~t~ "" C5~"'" ~Q,).4J llJ.1t~ >< f.4co 

M t~ 
.,..,1} .. 0 I.f..I N 

~ 
I1l r-C 'W .... tJ.li1~ mOl ~ '6 g *"' atE 
! ilfj~ tV 

m~ ~ ~~~ ~u ~ti\ ~ ,fJf;;1J.I
1 

~ I til m .~ ~ S · gOJ ~~~~ ~1tJ~ 
~,dro m d .. Pi 

~I 
11 ~¥t 

...... ~ .... +t~ tQ ~t11 ..~ ~ P[j as IV 

t;! [/) >tC»~~ ~~'QJ~ P4t ~Igtri !ta;=:i z of) Qt 'U i 2 p. fn N 

1~B' 
I'd r:.1 p'O 

• S to .... 4Js:I ~~ GJ ~!i~ -a .. G) 

!~!c! .8"" ()~ ... 
tal E-i ()~~""' iVl..t ttl o~ 

~ 
~ tfjooo r-f4J ~~ .!i ~~ ~ 1.-1.;1 .... 

~ ~::1 til ~~~J ~:;Ie ~12~ ~ .!St ~ iSl!£1d ~:oti~ Zt,)V).$J 'fit> ~\\4 
~I-r 

~ ~ 

tV ! ~al 'fi, '2 >~'C1 
E ,,& 'iI~~ 

~~ -B Q) 

D) O'l .f.J (IJ 

~ 
3} m ~J! ~ vi "M ~ mil tJ ) ~~ tJ8 0 

~ ~ Q)ISS e (l) 4J04J 

9ro'd CU~ g ~ 0 ~~ JU"; so. ~ 

~ 
ietf al 'tl.-td "d ~'d'tl 

~~ 0I0m it '8 (1) "f"'fOIVO 
UJ 4JO • fJ) IJlJ..l 

H or.! 01 «J til C() IU m ~'2 m ~ u 
~I 

t) tV ~~QJ tJ,s ~ () i m ~'5 'lj~ 

~ 3'5 g ~ 
~ a; ~u ~"";a ~[ 8Q) ~8M.& I):! A co 8 

'-<~ 

~ 
0 

(/) ~ 
~ 4J fi ~ fh a • to ........ 

""" 
Q) ~ u~ H B tn 

~ 
~ CJ~ trJ 

~ 

j~ "' §£ r-i 

2 t-4 m ~~ i m 
t"'"I 
QJ ...... 

i~ • t: 1 (,) ~ a ·i fi~ 
u~ 

~ ~ ~ Ei t1~ ~~ (J 



".toe-..... "~UM ill" ~_" 
.... H8 W _yl.~ (11'1) Aft 'ID6i ___ ~UfJ __ 

Ad.,,_ ,. ~ W~. 1. ___ lel.-na. ... 
_S-'loa tbat 1.h$in.'. ~tu I..,~t a. 
_.,. ( ___ ,., 1'1') ... 4 ,.. •. , •• ~tl be eoft$l~ 

~$ _,.,114 rft..,woi •• ef lep'OllPilfal '\\f~'SOft (MO .... 

aad 1. __ -" lHI). ,. ~i~ 1n tho P •••• _ .~udy 

by' .Iftd&ao _f'_l~_e~ly ideatica1 oq_le. Aft 

.a_tSOftfJ of lQ,d.t\,_' f.-om' ~lurentsl'l taeai'by Q'Ot1l~.. A 

find'''g- wbi~b Halimta bll" $bs;~tattOlUJ tiMde _ tyo&r Md 

M~. (1911) aRd ~o _ flat') (SUO). 

_ut_ea ft\O#!PM1Gatcally £&rInt'~tjl hevfD b~ 

Gbfl~Cfd in $ ~_ of ,. m~ttt)Mf -whll~ lrafl~~&toey 

en.",.. h&¥e b~$n ()b~."Ift!~' i-n all ~h~ 15 ~it~n(~ye ran-a!na 

fro. ~ut. focJ!tl ~ f'ib~o1ytlfO ~rpo. .tdoot!~d eaa~ 

Mve ~8fj, eOf1f!cm~ by t·JO~ft (1!)51), ~~rat1 ~l tan9'hM:t 

(1~SS), ~G)tbald .. ~Q"b, H&ri'~lft .t1 r~t}ltolm~tl ~1961}.Ji 

!y~~ .~ Msnda (1't3!$) an'.~ ~rtuVloo~ anr~i tY~Jr (lfJ11) • 

. to am~h~t' 1(:$t1.oo9 W'h~rct) lqlto,Sp,a1r~' .eoul~~ M~ bEll 

tl~~~"R\~t~~t:-od in GfJCti<,:)n" !it hft~l t.~~n .ttrtl:)Utt&t~ to thiQ 

~tlHBibil1ty t)f the ent.!1;)od!es brought by thfJ 1~bCeytat$ 

v'l11~h e.$.U$hi) thel!: diQatl~.l\r'an.~~ f:~ ~h~:. It:}Qi,on (Sol~li1" 

&\ alt) {Lts.~' 



'I 

L9_"oe1 ,nf.,dcHi ~ •• 0 be of 

c_.I.~. e"nll1e ... , .... ttea1tl\ of ... ~ 

'_a f"~ftfI i. _., uime1 'G ,~~ fh)M publ:le 

ked '" .,.lrtt .f n_. 



fl 

It ___ 10"_ '.&_. CI-~ lAd 1104-

'~.) w. __ bltMl at .. 81,,-. '" ~ a,,~ 
81, ..... _ .. Of *'Mlla., __ ue .... 111' 4&.~ •• 

the .... ., WM ~_ ..,: f1n4 w .... wetrMa e.,... 

., ... ., ~,. ~Jt'''' aM t<w th- 'whOle .... .,,1"1 

of _t'_ ... of the ,HftCUUou - PRultAc •••• £d 

_4 fth.ttt ,_ ... aDiI .... __ 811 ___ 8 ......... 

• 'udlCltd_ 

_nftfJ ,- ___ - .... 'Y U " ., ~ ~ 

9., " oI! god,. ~. ,~ .. h~w ~ -UIf1~ 

DUll "f._'. in t.'bG JH"tt~t;oneUM. ~ent1tY ~ ls: •• r. 

~. los. duG .0 tnt. PfJlfutf:e tad ~ aecotUl* fort. 

_~ a&a£atL tn,.tton va •• cunei tn 0.54 ~ 

qoutui. ~'ra w_. eneount_4i!td if). 1:1".-1: flIlnd 1»:_1n... in at1&~ 

tton to !nt1:&w~lar tx>nn~.et!ylU tiS8Ut,. tt W~ dG\'~lO!)~l' 

to adQltt stuge Itn el~ p'.tp. 

, 

Q~! ,,-:JOate ~!dmtnod, w$ll 'P1~oi!l in th~ 1 tVt1tt: or lun\J ttlfJeu,sU$. 

ytl-OO % of ,1uRfj CYtt~Jt8 end 95 t,\ 0," l1Y~~ eYf.Httf W'ir~ ~o~ 

to bfi eett1~e. 1£b~wa ~~_ wad .f$eovor-etl t~ 

P'l!'- dt~t' '-tl(t:t!'\f £cttle cyst" .. bUt the eyet falle4 to 



~ll_ tnt _. er •• uptKt a llo._ ,. ilb • 

•• II-qua"'" wu ...,~ ttl\icb A. _ '''POl'tu' •• __ 
ift ,.. __ e"a,ioft oJ _" ia cold '8tofAlte. 

the -'-1Mtl4t •• M .~joll .. ,. Wla8 ~ww.e4 

l'tf4We ~J.11r 1# I .. ..., thu ~.ft. ,.f aaouri., l\:_jlt •. t.Wft 

, •. '4P~. or 'lJaIndlll1', .4 81,. ~ .. ·'t"l" ~ ~ .. 
the _ ••• , -.y _ OO~Jr. 

1ft .,. 't- " ~ ~ to.1 ~ ~ftt. were found 

." .. 1Id wi,tb _I. 1' •• "0* • .-o1tllOO !a pd lOIS .f 

I!VOX' U ••• _'II ... _U11POaes.. .. U ftlO8' of! Ih. Ifd •• # 

ltV8 UseR \1M dt"_~ 

t;r_»JdM£~,t. Wd, ~unt~ in 5 " ... , 

Is_',tpla 1'.... ~_ .. in ~*:I t& ~ .4 a.o :!~ scat .. 

eIJf~' •• f l'v'~t' in 1.119 t' .1lf):fjp Md '.11 ~ OOalfl. 

n.ai6 •• leO~le to.. from ~$De condltion.~ 

I. e ... '., t1fM\e~411~ tnflJWtl~'13to"l PYQ.'t1I111c (~.on~~iti!)l1$ 

t'ftwl~ t'hlrO~;1h M~'otI~~M\W lrO\ltQiT '~l\~IO co),~d1tion~ 

c.~t:.1:n)ut~~ t,o tb~ tnf$Cti~)n. t#r"aMf$t:ce(] t.bl'OUgll fftC¢.it M 

t"\(1 llas~al(~~$ trl~d eotlWt~ur~o 

1'\tbe~ulosie was ~ounf:.asrea in 0.6 ,~ lthcep Qntl 

a.2 "~:P'.tGJiO ft. tnc,<t~'$ In ooat. t. quite e1a.1tnl!nu 

aa tht. va. almo ~t~tJJAd in. t.h~ 9'6~t"$l!..od fom. 
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l~nUol1a, cencl11din, _bl,. to M ot h~i'lCf laf~.t.on. 

fr,100f; of ab ••• - ... eOft,t_1.\d __ ~ e.ul.tly •• f 

foot!. 'P01Mni1tlV Which p__ !!rmtt 'Ilhe; ebatto11r unmtlce4 

e8u~lnQ h .. ~ t<> tth_ t:O,fUlut.11e)f". 'ltUru~e ftb$fJ_SH g$O 

~~al'l t in th{f,j «,IOllOa'l~'" It)~~ l.·;lIZf'ld~~ ~t.,~ tt~'ttI th~ -whOl .. 

~~;t(~lntflf:Uf of 'ncr@t. 
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u_s .. ntlnM 1Q11 dlff@r.nnt ,atl-~at(~l rrttiItd1n ~ieh ~-.1ed 

ha~l~lytt~ lal~~~~l in !l out of 16 lytllph 9l611dfJ, • 
aut of A t1tUmlr.l~ ,end l dut of 3 ttpl~ !n, ShQ. 'Wbi1e 

~ WU Ob •• nt:lt\ !v:t '$ cut of 1. l\fl1l1Ph __ , ~ out. 
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lwap_'ed ._" iQ 1 ~t 0' '6 ly«ph ~ tU'Ml 8 ~l_, 
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.~ •• _141., 11 out, .. It 21 $1\18 Md It out of! J3 

:t1,, __ .. 

The ~e f'ml:1~" , •• , ~ INtOnotie '~I'tanee 

.~ ~.t" »n1Hft ~'''"1~e1 __ ~Mt.4Oft of a.t 

b~toh if: ttl allow(~ It»: ~n COtt~t:!on. 

A .'udy c»f M1~t.od 15 ~1't! ~tOtt k1~lruty. 

le~ d!f~.c1r~~t ~a:t'Mtl'Y httA!lt-hl anS'_fJ ~.f6 undRt~k€lm 

't() e»it_blt$l, ,th~ ~~~t t)f latt)tlt l$,pt~~trtJl inf!oet:Lon An 

eh.rtep bft~~ $tO,.t~. ~h~ j:! ~~f)~.~' .~t~,OtJ$ 1tJe~l_~ ~r..:!~ n~r't by 

6,~1\~1~ ~tbQ~i Q~ ~ta!Lnin~J bY .11v~t 1~!1!Jr,~n~I~3;:1(jn fI10thod. 

& kt(tn~ 4Iec:t!QfjS Bhtx·y(!td bl$ck tll~" .. or spiras ffjOrp~ 

1~1(~$,11y 14ontlcQ! ttl 1~~1t@JlC\)1rM 'wbfinf't~(1 ~h~r)ea 6\~~ 

.Ad" with ~ut. '~al or C'bronic lrltu»:$t.itctal n~>b$'.1tt.. 

qMl'~ar4.G4 _ tQOfl.CI\fUelpt !n.f.ltratlon, e~p~1~ly 00 

per,S,9l0m0M.r .nd p~rtvl.lll1CU1_ :&Etgion w:lth Olr w1tbf>ue 
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t~eodh_, ~'l. !1. &t 
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Tftt boOk of ~a~ l11~don., atb ~(1.ft 
~3 Ii ~en.,~ 'W. IP, C4$tlQ 
wo~~jh St~. !~r, 414~. 

t\l~lie heftlt'h I!gnif'e~~ ., anti.­
biot1c1l 40 tood. 3. M. vet. - ... 
M~. m. ~2a2., 



._..,.# It" "'dbst. 3.1¥¥ • atehbon,&. 

~" ".tt, Ii, 
""11ft W.K~. 

lOGO ·f.l4l~o1()Qtnfl1 etWvey for: lopt~1li~o$l~ 
in ea\:'tl.", guStt ~ earool. 1~ ~'e 
~Pt'Ofllfit.~4. at O~s. 

1'059 1~~i~~aa~fl of f!J\~tnt1. low~ tJtn\te '!jr\1 .. 
ve~81 ty t>""as. 

l'!!t' ~ftulo$le An ~ittlJllil$ ~ its tl'~llM­
rnl~sl()n to t1M. v~t. ilGefl 11t 41 .... 416. 





10~1 ~~.t~1clln. and ite ~e am a me_t 
P~fI}l.~tiv,. tn UtltJ6rd.avel,OJ)Ot', ~oun­
ti:l.... Vet. flee. at 9aW93. 

1 ~)3~ t,1 ~t.nJ1 tanlfiooll ~tlO~4mnt~ID of H~1'M Q~,j 
b::W lnw ty!m t)~11Jt ~+ In It:.$\.(lnCftJ tul'}0l'CU. 
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Ine"', Yll.1 
Ido# Y. H 
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'~.~~ t}n~lto, ~~.. ~~ 

£0# Ho 

1951 tJl,ti~u~ tJt~f.tted f~01t ._ale to 
~~» 4th St:1_ ChUl_ e. *thomas 
vubltlh~r, Sp~!~i~ld, illinoSs. 
u .5.;. ~\. 111 pp. 

1)6S f'~b~~1.~at1'ijn of wbtt~ _)t)t~ itt lIlan~ 
Or qf)t\t. :rt~lan v~~. 3. £itt 561-10 .. 



;Y~IJ*tb f ,e .. r1.. & 
1;:,elJr~D' L. 

'~)$h$1l n _. If.) • It« 
Cf.{n Vt'~,~~l~\a~)~l. 

1964 Llvf)1' nUlt~ ldQCtlon. ift mr.an. r~t 
HVq. Aha. i* 1. 

19M i.\~~_lto!{ll~.'Ir.g#lfS!in !ooiu. t~lian :1. 
N~::~. tl.®tD. Uti 611-614. 

!9~'1 ~J~·JW~ence- olt n.ruelll1oelt41 in /'1~tl etlll. 
i'.\nl~-r'~~19", 'tnF1ien ~1. k'a,thl (;-, t]cct. Ai' 
%. 



~., R.t;!fIj , 
~_" r.K .... 

'9!9 vt~'M~oo~18, fJ~';}id~lol~ and ~nt 
f.n~':~ticn eupeet f)f ttblr:eulQsin in 
s~~P. t''ih.. Vo_ f~. at 61W22. 

1"~\"1 ~Wl (','1';it~~:Jilt.\iv(~ oH'b~~a't of r:w~;;}t :[I~1m;,)~ 
:tt~'* tlffl.tl. tiQ!:~.u:~tl. ~~)~~n:. ,JUly 
23m f 46~g ~~ 4'0.419. 
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L~nuha~. it • ~* 41 .. 

tlgolr(9JtjJ, ~. V. f.t$ 
,f·~!'tG.tt if ~ .. t~. 

2,'" ~.td ,0' 2rAfuee11. tft tlU"ton 
Y"e1tnulY;t ~ _.1, ... "'4. 

It:il ~loet. 1ft Yft.~'natCY. ~ 
tecl'nie~, _1'it end ~.~~ lnduf'Jt~~. 
pc£'$tlf3n~ls. ta-~. Vvt". Va~ .avlft. llt 
3~1-33a. 



1~3" 1h~ reaetI!or& of meat armd tr •• t pradu.ets 
to bJnCto .. !Gl food' pcl.mln; 1n man. 
V~1t. ~{l'lC~ 11', !05,2-1C15. 

' .. ~51 !~ty)~ pul®JtrnlrvJ t.~ t1~n ~lth SP~~~ii141 
t'~:~¥.&t'crAe er) m~~Jlt: lln" r;f~l;~~' rHco~lU-t~e$. 
Roy. r.ree, 14tb. J. U. $S-91 .. 



~1I1bo\r.f a.\t, 

~ ... * D.U. 

In, M"V.se. '._1., Ap'. uns..~i'r. 

IHi ~ ..... tu. fl' _a' Wfkle ,. Z_L 
tndi8ft 3. Aata.. MW"' .. 1- ",., •• 

',,~4 tt" C 11~J ~tl'Atftae laiol11t~ fro~n el'\3~, 
~u , ,_ f ~~,~d!q "vm~ all,{! OOr,'M !,)()In(:tw at 
l-:~rntll - th(}i1C etgn£901\f!al'at;~ 1011th ICii¥Jerd 
to tllff. ~l~~ol~ ot broo~110.e. 
IDt1l~fl \1, .ea. ~. Ii' 1231 .. 

lih~ ~pld~ol~W Of hufttetn bruee11cfWl$ 
!F~ t!1?~f.'Ay~ with J:I~at&td to 315 QtrelM 
('as; ~:lr~~11a l~lGtt~ fl~a a'i~m f" anim01u. 
Indian i~. l');aU\e & g'fsct" 11' 34~. 
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,t.1 _~kd. 'd .. _ £'U hI.tio. 
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~l-hI4"t 'I. 19. Joc:JtII pc,.." .. 0 __ W ~ 
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CfiW\l'l •• leptCltPt.r& pomoM lfd!~ttcn. 
NIl. ::r. Vet. ne.. Ut 13"S44. 



PIlhde.. p.o. If 
S.kG~i.h. p.C. 

1911 t)befUfvatAon Otl '£chl~081. In O1hlfilr. 
l'fttJlnr) tI_ Mim. Sel. 41 (1) l &9(1.'". 

iPlllllllllM1W.lC,' tffNI'It$l!~'''r,''''''''''te:4I4~JIM''''''''4(''~''')f'''$''h ... ," tzl"'"~' 1Il~" ; .. ·'ft'lo\i' •• I,..ft4Io ... "_U.·'M:IW_I1" ...... ~t. "1liio, 'in ill,. IIII'll '11 *' I Iii 
.. ~I'.t .ft1y •••• ~ ~.,. ,lIP" :t~o .. fd.b1 •• 



Pl'l1l'-tUh, 8. f _8.,. 3.~. " 
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'f.ftl1t.. n.s., 
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macow ~lO.l. -,." PPeI 
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1970 

'.3. 

19_ 

19'1 
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_1. 0' boftM ~ _1110 Ua '.Mh. in 
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