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INTRODUCTION . a
. 1
j
Selmonellosis is the most important of the meat bqrne
infections, It is estimated that in certain areas 50 pe% cent
of +the slaughter animals are carriers of Salmbnella (Sch%abe,
1969). Since the first discovery of Salmonella lyphd by%Eberth
in 1880, the genus has swelled in number every year and ﬁresent-
ly over 1300 serotypes are known to exist, with pOssiblyhmany
more to be detected. This great multitude of serotypes all
’possess pathogenic potential and can precipitate diseasekin
man and animals under conditions congenial for infectio%, Since
Particularly they are ubiquitous in distribution, Salmonéila
infeection is a major zoonotic problem, causing considerabhe
morbidity and mortality and constitutes a public health h%zard
besides accounting for much economic loss due t0 redvced %ro—
duction of meat, milk and eggs. l;
i
Though much work covering various aspects of Salmonélloe
sis has been carried out all over the world, the knowle@g% about
the scerotypes prevalent in the divergent species of liveéﬁock
in Kerala and the magnitude of their occurrence associateiiwith
disease conditions is scanty, except for the studies in ﬁ}gs
reported by Sulochana et al. (1973) and Balakrishna Pillai"
(1975). Therefore, a project, "Survey on the Incidence of'
Selmonellae in Meat Animals" was taken up with the objective
of gathering information on the extent. and magnitude of h

I
i
“



brevalence of Salmonellosis in Kerala which would facilitate

!
further investigations on the problem of Salmonellosis in

|
man and animals in the State. }
b
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REVIEW OF LITERATURE

History

Salmon and Smith isolated and described the §g;moneila ‘
cholera=-suis in 1835 which was in those days, erroneously con-
sidered to be the aetiological agent of hog chlera, the céusat—
ive agent of which has subsequently been identified as viﬁus;

- Though Salmonella typhi had been recovered prior to the iso-
lation of S. cholerae-suils, the latter became the prototyée
of the genus Salmonella, because at the time of isolationécf '
typhoid bacillus it was classifjed under a séparaxe genus?
Eberthella. Dater on, related 5rganisms causing human enferic
fe#éis were identified-énd designated as paratyphoid A an@ Be
In 1892 Loeffler identified the cause of mouse typhoid asia
mermber of this group and soon occurrence of multitude of ?
organisms evidéntly reléted, but deviating in certain cul%ural
characteristics and immunological properties ﬁas establis#ed
(Weil, ..’. and Séphra, Ze 1953). ;
‘Description of Salmonella |
-In Bergey's Manual (Breed et 2l. 1957) the genus
Salmonella is described as possessing the following character=
isties: Rods which are usually motile by means of peritri-
chous flagella, although non-motile forms may occur. Graﬁé

negative, gelaxin not liquefied, indol:» not produced. Hydiogen
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sulphide production is variable. Acid is produced from gluéoée,
mannitol, maltose and sorbitol. Gas production is usually observe
ed. Lactose, sucrose, salicin and adonitol are not attacked.. The
fermentation of other carbohydrates is variable. Acetylmethyi—
carbinol is not produced. Methyl red test is positive. Nitrites
are produced from nitrates. Ammonium citrate is usually utilﬁsedg
Urea not hydrolysed. Growth does not occur in KCN mediuwme.

Biochemical reactions of the three gemera - Salmonella,
Arizona and Citrobacter - under the tribe Salmonelleae are furnish-
ed below in a tabular form. ‘

|

Salmonella Arizoma Citréﬁécter

Indol .

St

Gelatin (22C)

Iysine decarboxylase
Arginine dehydrolase (+) or +
Ornithine decarboxylase
Phenylalanine deaminase
Malonate

Gas from glucose
Lactose

Suerose

Mammitol

Dulecitol

Saliein

Adonitol

Inositol

Sorbitol

Arabinose ‘ +(2)
Raffinose -
Rhammose +

Methyl red + :
Voges-proskauer - :
Simmon's citrate , d . .
Hydrogen sulphide (TSI) + + -
Urease - d
ECN - !‘
Motility + i
+

~
+
~—

+
Q

SR TR+ L+
F 0+ 0L 8 1P+ + Bt e+

FRE A IR LRI L+ R0+ + 1

My
-y = - - D B S e eh - . R G us W G R W ED G TP SPGB P Al B WP nay S . ok TS ey v O

+y 90 per cent or more positive in 1 or 2 days. _=-, 90 per cent or
more negative. d, different biochemical types /¥, (+), =7. (+),

. delayed positive., + or -, majority of cultures positive. = or +,
majority negative. w, weakly positive reaction,

(Adopted from "Identification of Enterobacteriaceae" - Edwards and
Bwing, 1972). |



. countered are!

Deviations from the standard cultural ‘characteris‘ti'cs
of Salmonella do.occur. Hence one has +t0 be cognizant of the
. possibility ‘of ocecurrence. of: stra:ms of Salmonellae wh:.ch
l

reveal deviation of cultural properties in order to avoid

‘8erious diagnostic errors. The deviations that may be ezi—

|
1. Lack of gas formation. This is the outstancllng x
;_oeculiarity of Salmonglla mh_i. This inability to breaL
sugars all the way to carbondioxide and water is seen in §. f
gallinarum too. Non-gag forming variantsv occur rarely i‘n;,

other Salmonella serotypes such as S. paratyphi A and B, |

S. typhimurium, S. montevideo, S. enteritidis, S. sendai and
8. snatum (Seligmamn et al. 1943)g / !

.
2. Lack of motility: S. gallinarum and Se R_J._Lor&m
are non-motile. Non-motile variants of S. m also 4o’
exist. Cultures with poor motility may be mistaken for néon—
motile strains especially when cultures are grown at 37 °G‘i
S. pullorum and non-motile S. iyphi cen be differentiated by

fermentation of rhamnose (Kauffmann, 1941). The former |

ferments rhamnose while the latter does not. :

3. Indol formation: Indol positive strains of S.

gastbourne, S. panama, S. muenchen and S. enteritidis have

1

been met with (Séligma_nn et al. 1943).



4, Liquefaction of gelatin: Slow liquefaction is found
in the case of §S. abortus ovis, S. gaminara, S. georgie and

several others (watt et al. 1950).

5. Lactose fermentation: Fermentation of lactose hqs
been observed in a variant of 3. anatum (Kauffmenn, 1941) and
in variants of S. newington (Saphra and Seligmann, 1947), in
a strain of S. typhimurium and in two cultures of S. jennessi
(Bdward and Ball, 1966). | -

6. Failure to produce hydrogen sulphide: Seroiypes ﬁ;
aboritus eaqui, S+ pullorum, S. beria, .S. seftenberg and some
strains of paratyphi A fail to produce hydrogen sulphide (Fwing
and Ball, 1966). '

T Nonputilization of citrate: Certain cultures of & b
typhi, S. paratyphi A and S. Eullo m have been found %o f&ll
t0 grow on Simmon's citrate agar (Ewing and Ball, 1966).

8. Growth in KCN medium: Two cultures of Salmonella have

been found to grow in KON medium (Ewing and Ball, 1966).

9. Failure to decarboxylate aminoacid; One strain: of
S+ cholerae=-guig, two cultures of S. pullo m and 16 01 :
Qarajzphi A were found unable to decarboxylate lysineu Oﬁe
strain of §. ﬁaratxphi A failed to decarboxylate the crnith&ne
as well. Twentysix other cultures of'§, jxgg; and bioser ?allip

narum did not decarboxylate ornithine (Edward and Ball, 1966).

|
1
i
l
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10. Utilization of sodium malonate: Sodium malonaﬁg
was utilized by two cultures = S. bovis morbificans and S.

albody (Edward and Ball, 1966).

11. Acid formation from sucrose: Two cultures of §§

tennesse which were lactose fermenters producéd acid from.

gucrose as well (Edward and Ball, 1966).

12, Fermentation of gsalicin: Three strains which be-

longed to different serotypes have been found to ferment |
salicin (Edward and Ball, 1966). :
All the members of the genué Sélmoﬁel}a have an anti~
genic structureAby which they can be fécogniéedﬂ yihey ha%e
been classified into types essentially based on the somatic
and flagellar antigenlc components. Kauffmann-Whité Schema
is the one internationally recognized and adopted for @uh~
classification and typing of Salmonella. In K-W Schema al%
antigenic relationship in detail has not been elucidated but

the antigens of diagnostic importance have' been catalogued.
Incidence ;

Salmonella genus comprises ¢f more than 1300 serotypee
and all of them are found t0 be potential pathOgens t0 nan and
animals. Certain serotypes are specially pathogenic to cer cain

species of hosts and are host specific, for example, S. tyvhi
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t0 man; S. abortus egui to horse; S. abortus ovis to shee?
end S. gallinarum to poultry. Host specific Salmonellae camse
severe septicaemic form of illness. Non~host specific sero-

t&pes may be:

1. Commonly occurring and widely distributed among

divergent species of animals causing mild diseaséq
2. Rarely occurring serotypes. :

S. tyohimurium is an exception and being ubigquitous in
disfribution produces severe illness in a variety of anim%l

species.

Cattle. | S

Pigs and fowls were considered as major sources of Sal-A
monellae for human infectioné than cattle (Wilson and Miles,
1969)., But recent works have revealed ﬁhe significant rolé of
cattle in spreading Salmonella infection. Meat aﬁd egg.prpduots
play a'majﬁr role in food borme Salmonellosis. . But not much
effort to adopt standard hygienic measures has beén made i? the
case of meat animals with regard to transport to slaughter:
houses, methods of slaughter and handling of meat and othef
products within abattoir and ougside. 'The‘seriouﬁness of %he
proﬁlem has been brought to light by several investigatorsi
through' their work on isolation of Salmonellae in abaﬁ%oiré,

butcher shops and it's environments.



Salmonella dublin is found +to be the major serotyne
responsible for paratyphoid infection in cattle. This hosﬁn
adapted Salmonells has got wide distribution and poses &
major problem to cattle owners in many parts of the wovld.

Ss typhimurium stands second in the 1ncidence ‘of Salmanel%o«
gis in cattle. In places where S. dublin is nét'prevélenﬁ,
S+ Zyphimuriuwm is the prominent serotypé concerned with hévine
Salmone}}OSis.' A wide variety.oflother Salmonellae may a%so
be ineriminated with low incidence (Gibson, 1965). Rothe%—
bacher (1965) recorded 23.6 per cent mortality caused by E
Salmonellosis among 663 calves during a péfibd of 20 manﬁﬂs on
26 farms in Michigan. The average age of calves at deaih wus
13.7 days. . Porty=eight isolates were recovered; of thesg,

44 were S+ iyvhimurium and 4 3. newport. Jayaraman and Jﬁhﬂ
(1969).redovered 29 straing of Salmonellas from 391 samplés
originated from different species of livestock in Tamil %%d .
0f these 29 stréins, one was from a calf and two from bov%ne
abattoir drain semple. Randawa and Kalra (1970) isolated:S.
anatum (4 Strains),’g. dublin (1), S. weltevreden (1), s

" yirginia (1) and non-motile straih (1) belonging to @ groﬁp

from 8 of 100 carcasses examined in abattoirs at Amristar,
- A
Hissar and Patiala. Sojka and Field (1979 observed that 70.9
per cent of a total of 8,968 incidence of Salmonellosis iﬂ
1

cattle 1n D.K. were due to S. dublin and 26+7 per cent due t0
S txphlmurium, For the ‘remaining 2.4 per cent, 55 other



1
i
b
I

10 |
I'.
serotypes were met with., In Burope, S. dublin was found to be
predominantly associated with abortions in cattle (Hinton, 1971)
Thiri{een other serotyves were also encountered in ass001at;on
with abortions in bovines. MeCamghey et al. (1971) made a jsurvey
on Salmonellosis in cattle and found 87 (24%) of 359 carcaéses
were positive for Salmonellae. Se ggpl;g'was isolated Irom
83‘cases. Nagaratnem and Rathantungu (1971) exzamined 815 ?ectal
swabs from cattle and recorded isolation of 82 strains of %mlEOF
nellae. The serotypes recovered-were Se gzphimﬁriﬁm:(65 sérains),
v

S. enteritidis (7), §. stanley (3), S. barielly (4) and 8. .

i
1

wayeross (3). As revealed by the results of investigation in
cattle, sheep and goat abattoirs in Tamil Nadu under Salronello—
sis Scheme (Jayaraman, 1973) 17 (14%) of 126 drain samples‘ana

6 (0.8%) of 715 tissue samples from cattle abattoir were fﬁund
positive for Sglmonella. The serotypes isolated were S. séften-
berg, §. himuriuvm, S. chester, S. weltevreden, S. cgigg, Se
;ggkg, S. slaudum, S. loredney amnd 8. dublin. Four of 10,®beef
samples from butcher shops were found positive to §g;gggg;i§,
the strains recovered being S. brednqi'(B) and 8. fyphimurium (1).
Incidénce. of S. dublin, S. iyphimurium and S. ggona in 4.5ﬁper
éent of ecarcasses of 720 veal calves has been reported hy ﬁazer

and Osbourne (1976).
Buffalo:.

A few reporis are also available on the incidence oF
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_ Salmonellosis in buffaloes in India. Priestly and Artioli

- (1946) reported 72.1 per cent mortality in 282 buffalo calves
in military farms in India. The mortality was within 14 days
of birth. Sevepty of 124 calves yielded S. zxphimurigg.gl§.
dublin could be recovered from six calves above one mdntﬁ of
age. Khera and Dhanda (1958) recovered S. dublin, S. gglﬁgzr
zeden, S. enteritidis, S. richmond, S. newpory, S. chester,

S. butantan and S. hvittingfoss from buffalo calves which%Were
. suffering from gastrq-enteritis and dying within three mohths
of age. Mortality was more in young calveé. _During the ;ast
10 to0 15 giears several workers have reported numerous serotypes
from apparently healthy and diseased buffalo calves znd z?bu
calves in India (Sharma and Singh, 1961; Sharma and Singh; 19633
Prasad and Ahmed, 1965; .Gupta and Mataney, 1968 and Sodhi'and
Singh, 1970). |

Pig ¢

Pigs are very susceptible t0 Salmonella infection. S.
cholerae-suis and S. iyphimurium are mainly responsible f@r
‘clinical Salmonellogis in pigs. However, meny apparently;
‘healthy pigs harbour Salmonella and excrete through'faeceé
without evincing any clinical menifegtation. Localizatioh
of the organism occurs in lymphnodes of young.animala. There
is no dearth of information {0 prove that apparently heal%hy
pigs are.the'biggest,reservoir of Salmonella infection. 4
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wide variety of Salmonellae have been isolated. Mesenteric
lymphnodes have been found as their prediliction site. These
subelinical infections are dangerous because such animals éet

as carriers promoting perpetuation of infection to other healthy

animals and the man alike.

S. iyphisuis was described'by Glagser (1909). This host
adapted serotypé which possesses greater potéﬂtiél for primary
pathogenicity broduées chronic syndrome in pigs (Branes an@
Bergeland, 1968). 8. txphimﬁrium'has been fféquently isolated
from healthy slaughtered pigs (Galton gt al. 19543 Vanhoof,19G6;

et al. 1965 and Bruner, 1973). This non-host specific secrotype
produces either acute or chronic disease (Heard and Linton 1965;
Hoorens and Thoonen,1968). Pateraki et agl. (1968) recorded the

'

prevalence of S. paratyphi B, S. iyphimurium, S. zatuni, 3.

saingpanl, S. anatum and S. westerstade in Athens and Greece.

Mathisen (1968) notéd that S. iyphimurium was the most common
isolate in Norway during the period from 1964 to 1967. TForiy-

six per cent oif Salmonella cultures typed during 1950 to 1971 in

Cornell University were 8. tyvhimurium (Bruner, 1973%). Repor}
of losses of pigs because of infection by S. dublin, S. para-
Zyphi B and S. paragiphi C has also been recorded (Field, 1959;
Joubert and Francoy, 1963 and 'Micozzi, 1963). |
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. kentucky, S. newport, S. paratyphi B, S. gtanley, S. wirginia

15

Khera (1962) consolidating the reporis of Salmonelloéis
in divergent species of animals and birds in India, observed
incidence of 52 serotypes of which S. dublin and'g;.iyphimﬁrium
were more prevalent; S. brindaban, a new serotype wasg isdlated.
from apparently healthy pigs (Makholia and Singh, 1963). ﬁutta
and Singh (1964) reported the isolation of S. gokul from pigs;

§; cholerae-suis var. kunzendorf was isolated from pigs Ef

 Erishnamurthy end Kausik (1964). Nath et al. (1970) detailed

the Salmonella serotypes isolated from pigs and identified during

. the period from 1965 to 1969 at National Salmonella and Lscheri-

chia Centre, Kasauli. The common serotypes were found +to ibe

S. anatum, S. cholerae-suis, S. dublin, S. enteritidis, 3.

1

and‘ﬁ‘.welzevreden; : ‘ |

- Salmonella’ stanley, S. cholerae-suis var. kunszendorf and

S. enteritidis were isolated from pigs in Uttar Pradesh by Goel

| |
- and Malik (1970). - Bhatia and Patak (1971) succeeded in isolat-

ing S. cholerae-suis var. kunzendorf, S. colombo, §..Raraﬁynhi B
Snroplde piab eSS et it el

’:and S. hvittingfoss from pigs with enteritis and hyperpyrexia

end S. ohio from clinically healthy pigs.. Sulochana gt al.
(1973) isolated 8. weltevreden from ailing pigs in Pig Bréeding
Farm, Mannuthy, Kerala. Sashidhar (1974) recovered S» tyohi-
murium var. gopenhagen, S. virchow, S. cholerac-suis var.igggggé-

dorf, S. dublin and S. enteritidis from pigs in Bangalore:
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Investigation by Balakrishna Pillai (1975) on bacterial aetiology
of gastro~-enteritis in pigs culminated in the recover& of §;
typhimurium and S. weltevreden from pigs suffering from nec%otic
enteritis. Singh and Kaura (1976) isolated Salmonella from,35
(8.75¢%) of 400 rectal swabs of healthy pigs around Higsar. hThe
serotypes isolated were S. anatum, S. keniucky, S.-___giniafand

S. weltevreden. Of these, S. kentucky and 8. v1rg1nia were.re-
covered for the first time from pigs in India. _ ;

Sheep and goat-

Salmonglla'aborzps ovis is host speeific serotype causing
abortiong and gastro-enteritis in sheep in many parts of the world.
S. typhimwrivm, S. dublin, S. reading have also been found'ASSO-
ciated with a2bortions in sheep. S._dublin may cause abortion and
enteritis in both sheep and goat (Gibson, 1957 and Watson, 1960)

gxph1mur1um, S. dublin, S. orienburg and S. Jdava have been

found responsible to cause Salmanellos1s in lambs. Jayaraman and
!

John (1969) ;solated four strains of Salmonella from sheep 1n

Tamll Nadu. The serOtypes were S. new ort, S. bariellx andﬂS.
-¥irchow. One of the sheep harboured both S. newpori and §,h
berielly indicating the possibility of multiple serotyve. infection.
Fourteen (1.45%) of 1010 ovine tissue samples yielded Salmonellae.

The serotypes 1solated were S. typhimurium (6), ER sefjsnberg (4),

I
1
'

S. new por t (2), S arielly (1) and S. enteritidis (1).
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Nagaratnam and Rathantungu (1971) isolated Salmonells:from
16 of 305 rectal swabs collected from goats. Of the 16 cul%ures,

seven were S. typhimurium, eight S. enteritidis and one S.stanley.
It

The investigation of goat and sheep abattoirs (Jayaramen, 1?73)
resulted in the recovery of S. uchanga (2), S. virchew (2).;nd ‘
S. reading (2) from 145 Arain samples. examined. The survey?
(Jayaramen, 1973) in goats used for Rinderpest goat tissue ﬁ

vacecine at Remipet culminated in the recovery of 92 (15.1%)i

strains out of 610 mesenteric lymphnodes examined. Majorit§

(58 out of $2) were 8. iyphimurium. Of the 520 samplesg of ;nte-
stinal contents cultured, 39 (7.5%) yielded Salmonellae. Hére

again S. typhinurium (24) outnumbered the rest nihe serotyp;s.
Tive per cent (5 out of 95) of liver samples, 1.8 per cent %7 of
385) spleen samples and 1.7 per cent (1 of 60) of bile samp%es
were positive for Salmonellae on culturing. The infection.?f
hospital staflf and. the paﬁients in a hospital due to S. ygl#gg-

[

reden was traced 40 goat weat (Chitkara and Gull, 1976).

i
|
|
|
I
J
|

Contributory factors-
. i
{

Besides the agent Salmonellae, other factors such as:bxhaus-
i.

tion and stress due to long journey, malnutrition, unhygienﬁc
conditions eic., contribute to the upsurge of Salmonellosi%
(Gibsoh, 1965 and Steenkamer, 1966). Field (1948),describ%d
"the classical sympiomns of Salmonelloéis;in@hattle due to §ﬂﬁgp;;g

)

it

t
'
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infection. Pregnant cows may usually abort. S. dublin can be
isolated from faeces and possibly also from milk during thé

active Phase of the disease. Recovered animal invariably

: o
become constant and life long excretors of Salmonellae. |
|

similarly subclinical cases may either become intermittant’
| !
or constant excretors (Gibson, 1961). MNost of the outbreaks of

Salmonellosis in cattle occur due to contact with infected;

cattle. In cases of abortions, foetal materials and placenta

serve as important source of infection. The cattle may adﬁuire
« : , ‘ [
. infection on their house premises, in transit, in markets,hin

collecting centres or lorries (Gibson, 1965). Richardson;énd
Watson (1971) investigated factors facilitating flare up 4}

S. dublin infection in 223 affecte@ farms in England and ﬁe-
porfed that abortions or dysentery was found more prevale&t in

farmé where loose housing system was practiced. Probably$
. 1
cattle in such herds are more constantly exposed to imfecﬁion

than those in herds housed in byers. Moreover, rectal swébbing

will not detect permanent from transient excreiors in 1ooée
. l{l

housed herds. : ' ' '

;I
. Human sewage has been reported t0 cause contamination of

drinking water and pasture (Mortan, 1962). Jack and Heppér
A L-
(1969) found thet cattle became infected with S. iyphimurium from

grazing pastures ivrigated with cattle slurry. :

Ghosh (1972) noted that distribution of symptomless
) : , |
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carriers from pig breeding centres resulted with transmissipn
of infection to rearing units, Symptomless excretors mainl&

sows and boars were responsible for the spread of disease. }

i.

Starvation, dehydratlon, over-crowding, change of weaxher,
transpor¢aiion and other stress factors possibly changed the
infected but aor—excretors into excretorsg (Williams and Newell

1967 ). ‘ i:'

|

o !

Calaprice (1959) demonstrated S. zbortus ovis in semen

of two rams and observed abortion in ewes mated by these inf
fected rams. He concluded that male is the main source offz

infection and active transmission occurs during coitus. r.

Robinson (1967) demonstrated that sheep plcked up Salmanella
infection within 24 hours from contaminated yards and salmqnellae

|
were present in mnagsal and oral swabs. Mortality due o Salmo-
nellosis has oc¢curred following routine dipping for ectoparasite
|
control. Robinson and Royal (1971) are of opinion that post-

dipping-pneumonia may well represent undiagnosed Salmonellosis.
|I
'I
Feedlnw stuffs and organic manures have been shown to

contain a wide range of serotypes. Harvey and Price (1962)
reported that 56 of 57 sampleslof crushed bones imperted fﬁom

India contained Salmonellae and upto 17 serotypes were isolated
|
from them. Iee gt al. (1972) carried out studies on. Salmonella

infection in pig farms and in abattoirs and concluded thatuin-

fection detected at the time of slaughter originated in the farm

I
It
|
)
i
I
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where fish meal introduced and maintained the infection. In
a second farm where feedwas given in the form of ready mai;

pellets, there was lower isolation rate at slaughter. Gﬁbsh
(1972) also reportied that heat treated pellgts fed to pig%

prevented the introduction of Salmonellae. ﬁ

|

Rats have been reported t0 carry Salmonella (Kerrinﬁ
'1928; Bartram gt 2l. 19405 Ghosal, 1941 and Brown and Par%er,
1957) and they have been held responsible for the transmi%sion
of infection 0 man and animals. Pigeons,-hoﬁse sparrows%u
crows and several other birds have been described to be cérriers
of Salmonella (Kaura and Singﬁ, 1968 and Sambyal andISharéa,_

1972). But their role in the transmission of Salmonella in-

, 1
fection particularly S. dublin to domestic animals is not
:

clearly known. In general, the role of birds in the tran?-

mission of infection seemed to be unimportant since the infect-
: ‘ _ H
ion rate depended on infected environment and . these organisms

did not represent normal flora of the gut of birds (Kaura) and

J
b

Singh, 1968). ;
Natural sources of Salmonella are furnished in tabﬂé 1.
)
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MATERIALS AND METHODS k
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I
h
I

The various biosamples employed for this work originated

Source of materials.

from divergent species of livestock belonging to Livesto%k
Farm, Pig Breeding Farm, Goat Farm and Equine Unit underﬁthe
Kevrale Agricultural University, Mannuthy, besides the specl-
mens collected from Municipal Slaughter House, Trichur and
butcher shops at Mannuthy. The specimens from rodents (Bandi—
c¢oots) abounding in and around the Pig Breeding Farm were

also collected for cultural Screening. Drainage samples
collected by way of swabs kept immersed in the drains fgr

one 0 two hours were also subjected to cuitural screening.

The gspecimens from animals included from those sufferiné from

enteritis and also from apparently healthy stock. ;

Vature of materials

!

The different types of specimens subjected to cultural
screening against Salmonellosis comprised of rectai swébs.

. !
intestinal contents, pieces of intestine taken from different

locations, mesenteric lymphnodes, liver, bile and lung; These
materials were available from ailing animals, died or Llaugh—
tered and apparently healthy animals, as the case may be. A
total of 823 biomaterials (cattle 221; buffaloe 653 goat 242
sheep 753 pig 210; horse 4 and rodents 6) from 453 an%mals
(cattle 109; buffaloe 45; goat 117; sheep 45; pig 127;‘; horse 4

and rodents 6), besides 50 drain samples were collectéd and
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: |
examined for the.piesence of Salmonellae. The details o%
number of animals screened and nature and number of sped#mens
Processed under different categories have been furnishedﬁig

tables 2 and 3 respectively.

Brilliant green agar (Kristensen et al. 1925)
Carbohydrate fermentation media.
Citrate medium (simmon, 1926 ). ;
 Composite media I and II (Chitin ‘et al. 1972).
Deoarboxylase media (Falkow, 1958) } :
MeConkey's lactose bilesalt agar (McConkey,, 905).
MeConkey medium - modified (Sharma, 1961). |
Malonate medium (Leifson, 1933). | =
" Nitrate reduction test medium.
Nutrient agar. | ‘ i
Nutrient broth. | .
Selenite broth (Teifson, 1936).
Petrathionate broth (Muller, 923)
. Triple sugar iron agar (Sulkin and w1llett, 1940). .
Urease medium (Christensen, 1944). ;
' I
i

i
|

Isolation technique

Attempts for the isolation of Sglmonella were made @ainly
following the lines advocated by Edwards and Bwing (1972)!



21

I
I
Various tissve samples collected with aseptic precaLtions,
t0 {he extent . possible, were given one or two momentary dip—
pings in methyl alcohol and flammed in order to minimise exces-
sive extraneous surface contamination, if occurred per chance
and subsequently triturated in sterile normal saline to get an
approx1mately 10 per cent homogenate. These tissue suspen—
szons, 1ntestinal contents and rectal swabs were dlrectly and
sep&rately streaked on to MeConkey's agar medium and Brillient
green ager medinm to which 1 per cent sodium citrate had;been

N
¥
h

incorporated to suppness swarming Eroteus; ;These plates yere

incubated for 24«48 hours et 37°C for the development of h
coloniess i
Duplicate samples'of a¥1 the materials were seeded #n
enrichment media, Tetrathionate broth and Selenite broth #n
the proportion of approximately two in 10 parts of media %o
faecilitate the gnowth ofISalmonellg. éhe seeded Tetrathi%nate
medium was incubated at 37°C and Selenite broth at 41°C fgr
24 hours with occasional shaking of the tube. From these. |
media after 24 hours of incubation one loopful was used for
plating out in McConkey ! s agar end Brilliant green agar and
these plates were incubated for 2448 hours and examined for
the development of non-lactose fermenter colonies which could
be Salmonellae appeering in McConkey's agar as colourlessﬁ
round, eolonies with a raised centre and in Brilliant gree#

agar as pink colonies. From these plates,'colonies suspebted
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$0 be Salmonellae by the colony characters were first stabbed
into the Triple sugar iron agar medium to the bottom of the
butt and then streaked the slant. The tubes of Triple sugar
 iron agar medium which had been inoculated with suspected
colonies from primary plates were incubated over night at
37°C. Next day the reactions were observed. The tubes which
' revealed yellow butt due to acid formation and pink slant due
t0 the develoPment of alkalinity w1th or without production
| of hydrogen sulphide and gas were retained discarding other
tubes exhibiting non-charaoteristic reactions. In order: to
eliminate “the possible presence of g;oggus which will exhibit
typical reactions as of Salmonella in iriple sugar iron aga_
giving false p051tivity, ‘modified Mcconkey's agar (Sharma,
1961) which contained mannitol instead of lactose was streaked
with suspected colonies. In this medium §§lgggglla develop
as pink colonies due to the fermentation of mammitol producing
acid whereas Proteus fails “to do so. | ?
Composite media I and II (Chitinfgj_g;. 1972) wereﬁalso

"
i

employed to study the glucose and lactose fermentation, |
hydrogen sulphide production and phenyl pyruvic'acid forﬁation
in part I and fermentation of mennitol and sucrose, motility
~and indol production in part II. Identification of the’ isolates
was made based on cultural and other biochemical reactions ag
described by Edwards and Ewing (1972). Tthe results are fﬁrnish—

ed in table 4. | | -
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Ten of the cultures which had been identifled as i

Salmonella on the basis of blochemical reactions were

I

referred to the National Oentre for Salmonella and Escherl-
S1x

chia, Xasauli and to Dr. V.K. Sharma, Haryana Agrlcultural

University to elucidate their serotype 1denxity (Table 52.

| Pathogenicity Studies |

|
Cne strain isolated from a pig which had suffered ﬁrom
necrotic enteritis and identified as §. iyphimurium was ?

employed to study its pathogenlcity in heterologous and homo—

logous species of animals which included mice, guinea pigs,

'
I
4

"

rabbits, calves and piglets. ' i
Hice. , : ﬂ

Your Swiss albino mice of one month age wexre utiliéed
for +this experiment. Saline suspemnsion of Salmonella from
18 hour 0ld growth on nutrient agar was used for infectlon.
The density of culture suspe931on was adausted to five tq
six of Brown's opacity tube so as t0 contain 103 Salmonellae .

per ml.

The mice were grouped into two, each group compris%ng of
two amimals. The first group received 0.2 ml culture sué-
vension intreperitoneally and the second 0.2 ml subcutanéously.
The animals were observed for the evidence of illness. %he

mice which succumbed at various intervals were examined in

il
'
|
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detail for pathological changes. The divergent tissue saiples
were cultured for the recovery of the organisms. The detéils

of experiment have been furnished in table 6. i

Guinea pigs e

ii
Eovr clinically healthy guinea pigs which‘were unds%
observation for illness were chosen for the experiment. éhey
were divided into two groups, each.comprising of two aﬂim%ls-
One ml. of saline suspension of Salmonells himurivm wa%
injected intraperitoneally into the.ahimals of first groué,
The second group was inoculated subcutaneously with one mé. of
the same culture éuspension. The animals were watched foé the
development of disease symptoms. The animals died.at var%ous
intervals were examined in detail. -The recovery of the a%ga—
nism from tissue materials was attempted. The deteils ar%

furnished in table 6. | ‘ )

Rabbits - ;

Pour adult rabbits were divided into two groups.. Eﬁe
first group received intraperitbneally one ml. of»cultureﬁ
' sugpension prepared as described above. The animals of oﬁher

. : . i
group were inoculated subcutaneously one ml. of the same culture.

These were under observation for the evidence of illuess. ! The
animals died or slaughtered at various intervals of obserﬁa%ion

were examined for pathological changes in the internal or%ans.
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The tissues collected at post-mortem were cultured in'apprp—
priate media for the recovery‘of-Salmbnella. The details bre
tabulated in table 6. o o | :

Piglets

Four healthy piglets of one to one and half months wmlch
were found negative for Salmogella vy culturlng their rectaﬂ
swabs were chosen for the experlment. The animals were kept
under close observation for one week prior to the admznlutratlon
of Salmonella culture.' Rectal temperature was recorded dally
and rectal swabs screened‘to confirm that they were not ggiggﬁ
gglla excretors; At the end of observation period the animals

were fed one-third of normal'quahtity of ration daily to induce
stress due to undernourishment. After the observation nerdod,
three animals were administered per os 30 ml of 18 hour broth
culture of 3. tzghlmurlum whose cOncentration ‘culture had been
adjusted to contain approximately 106- 108 organisms pPer ml.

A plastic bottle with a nozzle 15 cm lqng was used for oral
dosing td ensure the deposition of the culture at the phar#ngeal
‘region. The fourth animal was kept as contrel and housed %epa«

ratelyg ' ’ . |

The animals were closely observed for the develcpment orf
clinical syndrome. Rectal temperature was recorded in the,morn-
ing and evening +ill they were sacrificed. Rectal swabs wére,

taken daily and examined for Salmonella. The blood was ha%‘rvested
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for five consecutive days after the administration of thei
culture from anterior venacava and cultured in dextrose bﬁoth,
besides simultaneously subjecting it to wet ﬁount examina%ion
under phase contrast microscopy for the presence of organi@ms
in the blood in order to detect septicaemic phase of infeciion.
The animals were sacrificed on 5th, 10th and 15th day pos%—
infection. The intestinal contents, pieces of célon and ﬁ
caecum, mesenteric lymphnodes (pooled and ground), liver,‘%ile,

spleen and lung were all cultured for the recovery of Sélgibnella.

The pathological changes and lesions were recorded. Histopatho=

logical studies on liver, kidney and spleen were also made, The

detalls of the experiment are presented in table 7.‘

Calves « . ;

i
Four calves aged two to0 three months were employed f%r
the experimenf. The éeneral procedure was thé same ag ado?ted
in the case of piglets excepting that the dose o:‘culture ﬁas
50 ml of 18 hour old broth culture. The blood was collectéd
from jugular vein for culturing and wet mount examinaéion.i

The details have been furnished in table 7. |
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RESULTS

Cattle.

A total number of 221 biosamples collected from 109
animals of different age groups ~ 35 young animals and 74?.
adults = were processed for the isolation of Salmonellaeyi
The adults were without any clinical syndrome of Salmone- !
llosis while nine of 35 calves screened had enteritis and'
diarrhoea. Rectal swabs/faecal samples from 74 adult cattle
which appeared apparently healthy were culturally sqreened,
Two of 74 adults yielded Salmonella cultures. Attempt toi
isolate Salmonella from calves was found 10 be more product-
ive especially from those suffering from enteritis and diar-
rhoea., Salmonella could be recovered from rectal swabs taken
from two of nine calves having enteritis and from two of 26
" apparently healthy calves. Fifty=two mesenteric Lymphnodes,
20 liver samples, 15 bile samples and 25 beef samples weren
employed for cﬁltural isolation of Salmomnella. This ventuﬁe
culminated in the recovery of two strains from mesenteric E
lymphnodes while the beef, liver and bile samples were fou&d
negative‘ , r

Six drainage samples from s;milch cow shed and 14 samé}es
from drains of the bovine abattoir were also subjected to ;
cultural screening. None of the former and three of the ;

latter revealed growth of Salmonella.
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Buffaloes -

Cultural examination of rectal swabs from 15 healthy

enimals did not reveal any evidence of Salmonells infection.

Mesenteric lymphnodes, 20 in number and 30 samples of intesti-
nal contents colleected from 30 animals.slaughtered at Muﬂici-
pal Abatitoiw, Trichur were culturally processed. Of these,
intestinal content and mesenteric lymphnode of one and the

same animal yielded Salmonella in culiure.
Goats »

A total of 262 biosamples originating from 117 animals

were subjected to culitural screening for Salmonella. The

rectal swabs and faecal pellets from 10 adult goats and 26
apparently healthy kids and 14 samples of diarrhoeic faecal
material from kids suffering from enteritis were cultured.

Isolation of Salmggella'was not successful in +the case of

adults while one of the healthy kids yielded pdsitive resuit.
Culturing of faecal materials from kids with enteritis resulted
in isolation of Salmonella in three instances. Mésentéric‘
lymphnodes, liver and lung samples from 16 kids whose rectal
swabs had been screened previously and which died of enteritis
were also used for cultural isolation. fTwo kids whose rectal
swabs had been found positive for Salmonella yielded cultures
Froz mesenteric Lyméhnodes also. The liver and lung were found

negative.
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Twelve goats. employed for the experimental studies on
pathogenicity of bacterial isolates from pneumonic cases of

goats, on sacrifice at the termination of experiment in the

Department of Microbiology were also screened for Salmonella.
‘Both the intestinel"contents end the mesenteric lymphnodeé |
were used Fow cultural processing. Of the 12, +wo goatslﬁ‘
yielded Salmenella from intestinal contents and another goat
p

from mesenteric lymphnode alone. r

i.
Fifty-five samples of intestinal contents and 33 mesen-

teric lymphnodes from 55 adulis collected from Slaughter i
House, ‘Tfrichur were subaected to cultural screening. of these,
mesenteric lynmphnodes of one animal was found positive yield-
ing Salmonella.: Thirty llver samples and ten lung samples
which were cultured failed-to yield any organism. - Detalled
bacteriological examination of 20 mutton samples also proted
't0 be negative, Two of the 20 drain samples collected frgm
abattoir'also yielded Salmonella in culture. . o

Sheep - K . i

Forty-five sheep, all adults and apparently healthy,

‘were screened +0 detect the prevalence of Salmonella. AlthOugh
h

45 samples of intestinal contents and 30 sampleg of mesenteric

lymphnodes.were'cultured,‘none of them revealed the presence

of Salmonella. . ﬁ

|
I
|
|
!
)
|
!
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Pigs -

i
n
i
!
h
|
||

A total of 220 specimens comprising of 10 drain samples
h
and 210 biomaterials from 127 animals were subjected to cultPral

R
screening. The rectal swabs from apparently healthy animal%!of

different age zroups and alling animals which were having ente-

l

ritis and diarrhoea at the time of collection were used fo:rI

screening. A total of 20 strainl of Salmonella could be recover—
||

ed from 127 rectal swabs. This included five from 54 apparently
'healthy piglets, one from 21 healthy adults, seven from 24 pig-

lets which were clinieally ill at the time of collection, five
h
from 14‘piglets died of enteritis and two from 14 adults died

of enteric disorders. Twenty-eight samples of mesenteric lymph-
]
nodes, 20 liver, 15 lung and 20 bile samples collected from ! 28

animals died of necrotlc enteritis as confirmed on post-mortem

examination, besides lung abscess in the case of one aanal|were
i

subgected'to cultural screening.l ”hree animals yielded Salmo=-

nella from mesenterie Lymphnodes. The animal which had revealed

lung abscess and pneumonia yielded Salmonella from liver bﬂle
!

and lung abscess as well. _Besides the above materials, 10 !

gsamples collected by way of swabs from gullies of drains weﬁe
. ” —Les i

‘also screeneds OFf these, three yielded Salmonella cultures#

Horses - ’ , i

The faeccal matérials collected from four horses maintained
i

" at the Veterinary College were proved to be negative for Salmonella.

h
i{
i
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Rodents -

L
. Six bandicoots abounding in and around pig styes were E
trapped and their intestinal contents were cultured for Sélm%-
nella; Two of them.ylelded cultures which were identified t

be Salmonella on the basis of culiural and biochemical charact-

, : _ !-
. ers . ' - g

i

six of the 109 cattle (5.5%), one of 45 buffaloes (2.2%),

£ [::

10 of 177 goats (8.5%), 20 of 127 pigs (15.7%) and two of six

bandicoots (3%.3%) were found to harbour Salmonella. Farty-ﬂ
- ’ . ' |
five sheep and four horses which were subjected 0 cultural |

screening proved to be negative (Table 2).
1

The work carried out during this investigation requlte

in the recovery'of 56'Salmone11a gtraina (11 from ecattle, 2 ;
from buffaloy, 12 from goats, 29 from pigs and 2 from rodentg)
The details in respect of nature and number of materials proL
cessed and the Percentages of isolations have been furnished]in

|
tablelp. ) ﬁ
The Salmonella isolates formed pink colonies in modlfied

McConkey 's medium which contained mannitol instead of 1actose.
The composite medla I and II devised by Chitin et al. (1972)lI
efficiently exhlbited characteristic reactions. Part I was ?
equally good as Triple sugar iron agar with production of acid

butt, alkaline slant and hydrogen sulphide production. In part II

I

i
)
b
|
|
i

1
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- fermentation of mannitol formed blue ring at the top and moﬁ&lity

eould be observed as formation of 'Fan' shaped extension of;grow-
1

ths from the stabline, = = ' Lo | -

Detalls of cultural and biochemical characters of the |

Salmonella 1solates are presented in table 4. |

The serotype 1dent1ty of 10 cultures frcm plgs ‘have been
elucldated (Cou”tesy. National Salmonella and Eecherichla w
Centre, ‘Kagauli). Of theee 10 cultures, six have been identified

- .as S. weltevveden, three as Se gzphlmurlum and one as So urbana.
S

Slx cultvres recovered from other species of anlmals have been

serologically typed by Dr. V.K. Sharma, Hanyana Agriculiural
N ‘ ) .

University, Hissar: Five of them belonged 0 S. iyphimurium and

I

one. to S. welievreden. ' ; F

. s (‘ " ‘. I
The3particulais.in respect of cultures whose serotype

identityshae been elucidated are furnished in table 5.
|

l

udles on Pathogenlclty of Salmonella zp murium
_ l'

Mice - f“

All the infected mice became dqull and inactive following
infection after a few honres The mlce which were 1nocu1ated|
w1th S. typhimurium by intra-peritoneal route .succumbed to0 1£-
fection within 24 hours. They did not reveal amy lesion except
for congestive changes in internal organs. One of the animals

i
[
)
!.



cnhthe |
which received the culture by subcutaneous route diedrthird
i

day and the other on fourth day post-infection. In these |
. |
animals lungs were found pneumonic and the liver exhibited '

necrotic foci, Salmonella could be recovered from liver,

spleen, lungs and heartblood of all the four enimals. f

i
|
[
T
|
|
i
i

Guinea pigs < : . ;

Guinea pigs which had received culture of S. iyphimurium
intra-peritoneally died next day. No gross lesions in the%
visceral orgaus were discermible except'fof the congestiveé
éhanges. The ones which were infected by subcutaneous rouﬁe

S Ha . . the Lo
died one on 5th day and the other onpﬁth day following infection.

‘There was swelling and thickneing at the site of injection |
surrounded by hyperaemic zone. The lungs revealed patchy épn-

gestivé areas and the liver showed necrotic foci. Salmonella
. |
was isolated from heart blood, liver, spleen and lung. ?
Rabbits - :
I

|
i

F
One of the rabbits which received the culture by intra-

peritoneal route died next day. Salmonella was recovered f?om
liver, spleen, lung and heart blood. The other animal bec%?e
‘gravely ill amd was about to collapse. But next day onwaris

it evinced improvement and started to take feed. This parﬂi—

cular animel was sacrificed on fourth day post-infection.
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Pulmonary oedema and enlargement of spleen were evident. How-
ever, gultural Tindings were negative for Salmonella. Theﬁ
animals which were inoculated by subcutaneous route failed;to
develop any clinical manifestation except for the fact tha%
they were dull emd inactive for the first two days. Iater! on
they returned tO'normél state of alertness and activity. &hey
were autopsied on 7th day. No gross lesions were discerni%le
except that the gall bladder contained excessive gquaniity gf
~thick viscid bile. Neverthless, liver and spleen yielded |

Salmonglla cultures. - | ‘ : ' ’ Lo
Piglets - | | !

The fivst two days were uneventful and after that tﬂe
infected animals evinced rise of temperatﬁre to 104-105°c!for
two days. They were dull and consumed less guantity of feed.
‘Subsequenily tempeiature came down. Only one animal devcloped
mild diarrhoea for three daysffolloﬁing temperature rise.E:The
blood. samples collacted from anterior venacava were foundiéega-

tive for Salmonells while the faeces was congistently posi&ive

on all days after the administration of culture. . The animal

that developed diar rhoea was sacrificed on 5th day. Enteﬁnal

organs did HOu reveal any sxgnlxlcant gross lesion exeent'mild
|

catarrhal .nflammatlon of the intestine. However, 1solation
of Salmonella could be made from faeces and mesenteric lymph-<
node. The other two animalg did not develop diarrhoea. Tyough

h
il
!
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the animals were feeding normally, their condition ran do%n
and became emaciateds These animals were sacrificed on 1?th
and 15th day after the administration of the culture. Thé
body cavities revealed abnormal quantities of fluid. Theiin—
testinal wall had numerous greyish white nodular necrotic;
areas (Fig. 1) predominently and preponderatingly at the :
region of colom. Histépathological examination of the in?ernal
organs did not reveal much significant lesions except fhgt
megenteric lymphnodes and spleen evidenced congestive chagges.
However, liver, bile and spleen and faeces on culturing wére

i

found positive for Salmonella. The control animal did no¢

show any evidence of illness throughout the period of exp?ri-

ment. The examination of tissues also proved to be negative
i
!
h

)
i

for Salmonella infection.
Calves.

Two days following the administration of culture a?tem—
perature rise of 103-104°C was observed. Tiwe calves devéloped
diarrhoea which persisted for two days followed by recov%ry'
from diarrhoea. One calf became evidently ill that it w%s
unable to bear its weight. There was no diarrhoea. It %ied
‘on the 3rd day. On post-mortem examination all the inteﬁnal
organs were found highly congested. There were petichﬂeée and

ecchymosis in visceral organs. The lungs were highly oedema-

ll
gous, the alveoli and bronchi contained frothy fluid. The

i
h
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other two calves which had diarrhoea and had subseq_uentlyl
recovered were autopsied on 10th day. The p;eural and pg;i—
toneal cavities and pericardial sac had excessive accummuiat-
ion of yellowish fluid. The mesenteric lymphnodes appear%d'
enlarged. o other gross. lesions could be discerne&. §gigg—
nellas was recovered from bile, liver, mesenteric Lymphnoées

and faeces. The control animal did not show any evidenceﬁof

infection when examineqloﬂTﬁOth day of the experiment.
. ' l'
HlstOpatholovlcal examination of various internal organs

of the calves revealed the changes as given below: L

‘ g
Sinusoidal engorgement, interlobular

Liver :
oedema and mononuclear and lymphoid
infiltration in portal areas (Fig.;z).
A ,, | f
Kidney ¢ Focal areas of mild tubular degeneration.
, i; .
Spleen ¢ Did not reveal any change. |
Mesenteric ' Engorgement of capillaries in the medulla
lymphnode

and depletion of lymphoid nodules (Fig 3).

The details of experimental'infection'studies have ﬂeen

furnished iﬁ-tableS'G and T.
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DISCUSSION - | o

Scrutiny of the results of this survey suggests that screen—

l

ing of sewer swabs seems %o be more productive in yielding Salmo-

nells. The percentages of isolation from sewer swabs collected

from drains of pig styes and abattoirAfor Capridae and_Bovidae o
tends to be alyays higher t.an the percentages of isolation f%om
tissues. As can be seen in table 3 the percentages of isoletion'
from drain samples are 15, 10 and 30 from bovine abattoir, caﬁrine
abattoir and pig styes respectively. The rate of isolation f%om
tissue samples under all categories are found less. Jayarama£

(1973 ) also recorded higher percentage of isolation from drain
samples when compared to tissue samples. The spectrum of serotype

of Salmonells recovered from drains can be expected to be wider than
from tissuec specimens collected from abattoirs, Greater thelrate

of isolation, greater the spectrum of serotypes. This wider;spectrum
makes it possible to get seiotypes which otherwise would have been
over looked by culturing tissue materials alone. Hence for gpidemioe
logical and ecological studies, screening of sewer, floor an& en=-
vironment .0f abattoirs, butcher shops and other establlshments carry=-
ing out food processing appears t0 be more important and rew?rding.

R |:
Among various tissue materials employed for screening, mesen-

teric lymphnodes are more preferable to examine for the presence of
Salmonella in deeber tissues (smith, 1959; Guinee et al. 196%).

Liver, spleen and bile are less productive in yieldihg §a1mo£ella.
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' N

Jayaraman (1973) reported that lymphnodes had yielded higher

isolation rates than liver and spleen in the case of goats;f
The isolation rates from meéehteric lymphnodes from all speéies
- sereened in this survey are found higher than from livew, IQng

and other tissues. But mesenteric lymphnodes are inferior éo

,A_rectal‘swabs/faegal ma¢erials in yielding Salmonella, becauge
the rate of igolation is found greater in phe case of the ‘
41attef (rable 3). Hence it can.be inferred that the animal :

whose rectal swab/faeccal material is positive for Salmonellé

need not necegsarily harbour $he organisms in mesenterio Lymph—
‘nodes. — i

!
S‘tresG factors like prolonged journey, over crodeng,!
1nter-cufrenn infections etc., hel® in the build up of Lnfeetion.
(Gibson, 1965 and Steenkamer, 1966) The 1solation rate ofr
Salmonella from mesenteric lymphnodes of goats used for Rinder-
. Pest goat +tissue vaceine was found to be 15.1 per cent kJayan
raman, 1973) In.the present study attempt to isolate | almonella
from goats which had been emplqyed for studies on pathogenlcity
of vacterial isolates from pneumonlc cases was successful in
recovering organism from three of 12 goats making +the 1qolation
rate of 25 per cent. Thls higher percentage of isolation. can be
attribuﬁed to stress induced on them due to other infecbions

intentionally inflicted because other pen mates were found {

negative when their faecal materia’s were cultured. The doﬁﬁant

or quiescent infection which would have'been confined to deéper

t
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- tissues like the mesenteric lymphnodes, the predilietion site
when carrying chroﬂic infeetion, might have been triggered;by
the stress factor induced by other infeeticns, thereby making
the animals excretors or shedders of the organisms and giving
higher percentage of isolation ‘when such animals are qubjected
to séreening. Moreoyer, in this group of emimals §g;gonella
was recoverable from intestinal contents of two ahimals'whﬁle
the third one yielded the growth only from mesenteric lymp@-
nodes, This fact points to the possibility of an animal ﬁeing
declared negative for Salmonella eventhough actually it h;r-
pours the seme organism in deép seated tissues like the mésen-
tericilymphnodes. ' ‘ j
|

"Salmonella weltevreden, S. ityphimuriuvm and S. urbana’have ‘

. been isolated from pigs during the course of this survey. First
two of these serotypes have been incriminated in many outﬁreaks
of Salmonellosis in India and abroad. S. typhimurium hasfbeen
‘reported associated witﬁ clinical disease in pigs (Heard énd
Linton, 1965) Hooran and Thoonen, 1968 and Balakrishna Pi'.:l.lai,
1975), This serotype has been isolated by Sasidher (1974; from |
pigs in and avound Bangaf.lore. Jayaramsn and John (1969) Ehave |
reported that §.-weltevreden has 2 wide range of hosts. ?oth'
these serotypes are very important and potent pathogens a?fli-
cting human beings next to S. typhi and S. paratyphi A (N%th

et al. 1970). 8. weltevreden has heen found to cause heavy
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mortality in 1aboratoxy animals like guinea pigs (Jayaramaﬁ
'._g al. 1964 )., S. txphlmurium which 1s a non-host speclflc

and ublqultous serotype attacks a wide variety of anlmal hosts
and man cau51ng much morbldity and mortality in infected popu-
lation. Im pigs it is the most important pathogen next to S.

oholerae-sul

o

Amhe two serotypes isolated - S. welievreden.and S. jggg;r
murivg - have been reported from various- sources by severa%
workers {Dutta and Singh, 1961; Jayaraman ei al. 1964; Saéidhar,
19685 Jayeraman and John, 1969; Nath ef al. 1970; Rendhawa and
Kalra, 1970; Chitkara and thl, 1976 -and Singh and Kaura, %976).
A few reports om isolation of S. typhimurium and S. welteve A?eden
from pigs in Kerala are also avallable (Sulochana et sl. 1973

S

and Balakrishna Pillai, 1975) These serotypes oceur in other‘
f

species of animals too. In cattle, next to S. dublln, S. ;xgg;-
mur;ur is most importént serotype'causing paratyphoid infeétion.
Goat and sheep are no exception +o0 infection by S. _yp murium

and S. weltevreden both of which enjoy wide host range
-

~ Among the divergent-species of animals subjected t0 screen-

ing during the course of present study, swine as a species;stands

first in yielding greater percentage (15 7) of Salmanella follow-

ed by Caprine (8.5), Bovine (5.5) .and Bubaline (2.2). Then0v1nes

have failed to yield-Salmanella pﬁabably due to the combingd
: : b

]
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effect of two factors - lesser number of materials processed
and the lower prevalence rate in sheep. I+ is worthwhile to
note that ln a more detailed study conducted in Tamil Nadul

only 14 of 1010 (1.4%) ovine tissues specimens were found.to

be positive (Jayaramaen, 1973). |

Isolation from piglets which had enteritis and diarrhoea
was found to be higher (35.3%). This probably points to the
possible association of Salmonelle»ih elinioal outbreaks o%
enteritws elbher singly or in assoclation with other entero-
pathogens. The prevalence rate has been found higher in young
population and that t00 among animals in which enterltls and
diarrhoea were ‘major cllnical eymptoms. This fact suggeste

, r
that young ones are more prone to infection by Salmonella.;

1

.
Isolation of Salmonella from apparently healthy animals
though prevalence rate is much lower than in ailing animals
explains how animals can act as carriere facilitating perpe-

I

tuation of infection to other non-infected animals and mang
alike and cross contamination of wholesome meat and meat pro=-
ducts during different processing procedures starting from?raw
meat at slauwghtering centre to the finiehed‘ready-to~sell;
products at the other end of processing‘plants and food paoking
wnits. The significance of the presence of this organism in

meat and meat products needs no over-emphasis. They provide

sources for extiensive contaminatio.. of other clean hedlthy“
i
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products either directly or indirectlyi This explaing thel
explosive and extensive outbreaks of: food poisoning in man
under conditions which favour the multiplication of the orga—
nlsms‘in the animal producis. Reports of food poisoning due
to consumntlon of meat and meat products are numerous. Taylor
(1967) has reported food poisoning cases due 40 contamlnated

. meat diches containing begf and pork. S. weltevreden has:been
_incriminated in the outbreak 6f Salmonellosis in the stafé and
patients admitted to a hospital, the source of infectionlﬁeing
traced to infective goat meat and chicken meat (Chitkara éﬁd
Gull, 1976). - {

Salmonella urbana 1sola¢ed from pig duwring the course of

this investigation appears 1o be a rare serotype prevalent in
'India. Freguency of 1ts isolation is very low as per the|
available literature. It has no place in the list of "Salmonella
Serotypes in India" (July 1965 to December 1969) as giVen by

Nath gt al. (1970). | | "

Rodents have got a major role in the epidemiology of%
Salmonellosis. These animals have close association withiand
accesgibility to0 animal sheds and human dwellings. nhey,,be:.ng

natura1 reservoirs and excretors of Salmonella, can Larxm in-

fection from populatlon t0 population and place to nLace. Their
role in the causation and spread of Salmonellosis has been

studied by several workers (Goshas, 1941; Xaura and blngh 1968
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and Guinee et al. 1973). During this survey bandicoots ha?e
been found as carriers of Salmonella as evidenced by isola%ion
from two of six bandicoots screened giving a recovery percgnt~
age of 33.3. The significance of this high percentage is i
questionable since the number processed is very small, Bu%
,fhe faet that they'caﬁ-act as carriers has been proved ir—?

revotably. L
The tse of modified McConkey medium (Sharma, 196%) which
' eontains ménnitol instead of lactose has been found éﬂvant%ge-
ous 0 differentiate Proteus from Salmonella thereby avoid#ng
spurious resulis and false positivity. ComﬁoSite media de&elop—
ed'hy Chitinfgt Ql. (1972)‘wés'found'superiOr t0 TeS.1. be@anse
kit has got the additional advantage that it could be used??or

, teéting deemination of phenylalanine to‘phénylgyruvie acié,

. Hence it facilitates elimination of Proteus cultures whicﬂ
simulate Salmonells in reactions in T.5.I. The compositeé
medium I also was found to0 yield good result 0 study thé
motility emd +the fe:mentation of mennitol. The motile orga=
nisms produced 'Fan' shaped growth in semisolid medium. 'ﬁhe
-motility testing by hanging drop method may lead t0 false?
positive result (BEdward and Bwing, 1972). The results ofi
“piochemical reactions obfained are in cbnformity with theﬁ

réactioné of Salmonella described by Edward end Ewing (1912).

}
Studies on pathogenicity of 3. typhimurium in laboratory

1
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animals sueh as mice, guinea pigs and'rabbits showed that éll
the three species of hosts were susceptible to infectiogié{
typhimurivum. Mice were found most susceptible. All of thém
died in one to four days post-infection. The ones which were
infedted intraperitoneallj did not survive more than 24 hoqrs
while those which received thé culture subcutaneously coulé
survive for three to four days. The latter group exhibiteq
pneumonic changes in lungs and necrotic foei in 1liver whiie
the former group revealed high degree of congestion of intérnal
organs without showing any other visible lesions probably éue
to too short a period to develop lesions. Hence the route?of
infection has a bearing on the time of onset of disease sy@-
drome and the course of disease. The response of guinea p%gs
also t0 experimental infection was similar to what had been in
the case of mice except that the survival time was more by;one
day or two. DBut rabbits were found a little bit refractog%
and failed to develop cliniéal symptoms when the culture wés
given subcutaneously. The rabbits which received the cult;re
intraperitoneally developed the élinical symptomg and pathélo-
gical changes in internal organs as confirmed on postmmortém
examination. The animal died within a short span of time did
not reveal any gross lesions in internal organs while thos;
which were sacrified at later periods had lesions in inter@al
organs. Similar findings have been reported by Ghosh and %nina

t

Chatterjee (1960). Salmonella was recoverable from different
|
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internal organso' The flndings on experimental 1nfection gtudies
in laboratory animals suggest that S. yzghlmurlum has got%defi—
nite inva51ve power for the tissues of the experimental hosts.
-Wllson and Miles (1967) had also observed that S. zphimurium
possessed very definite invasive power for tissues of mlce and

l
other laboratory animals when infected parenterally. ;
l

- Experimental infection in piglets prodtced transientfhyper-
pyrexia and accompanied dullness and off-feed. But they éame
t0 apparently normal state of health wifhiq three days. However,
pathological changes were observed in tissues on post-mbr%em
examiration and culture could be recovered from liver, biie and
‘faeces. Hence it is reasonable to speculate that the infected
pig need not always evince diarrhoea eventhough it harbou%s
infection. This finding probably explains the fact that snimals
may aect as symptomless carriers eventhough they habour s;ient
infection. Attempts to recover Salmonella from the blood‘of
infected calves during the febrile period had been unsuccessful.
Hence it is inferred that infection by S. iyphimurium wil# not
‘always result in septicaemic form of fhe disease unlike §%ggp;;g
infection whiech cause acute septicaemic form of the disease in
calves. W.H.0. report (1967) stated that infection by S.ggxggi-
murium was not s0 . acute. as in the case of §. dublin jinfection

|
. in calves and that it caused mostly a subclinical form of%

i
]
i

infection with lesser gravity. ‘ i
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SUMMARY

Survey on the Incidence of Salmonellosis in Meat Animals
was conducted. : : ?

A total of 873 samples comprising of rectal swabs,\éaeces,
mesenteric lymphnodes, liver, bile, spleen and lung collected
from divergent species of animals either apparently healtéy or
clinically ill or died and drainage samples were culturaliy

screcned for the prevalence of Salmonellae. I

i

Enrichment media employed included Selenitelbioth aﬁd

Tetrathionate broth with addition of brilliant gfeen. Be31des
the common media used for routine isolation of §g;gggg___,
modified McConkey's medium (Sharma, 1961) which' containedr
mannitol instead of lactose was made use of. Composite ﬁédia
I and IT (Chitin e _t al. 1972) were advantageously utilized o0

1
+

study many major characteristics. \

A total of 56 strains of Salmonella were isolated from
different sources. Elucldation 0f serotype 1dentity of 16
cultures were made. (Courtesy -ADr. V.K. Sharma, Hazyanangri-
cultural University, Hissar and National Centre for Selmadella,
Kasauli)., The serologically typed strains belonged $0 Salmonella

xghlmurium (7), S. Eeltevreden (8) and S. urbana (1).

;‘.
fhe resulis of this study have proved the prevalence;of

Salmonella infection in livestock in Kerala. The preponderating
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serotypes prevalent were found to be S. typhimurium and S.

|
|

weltevreden. S. urbana has also been fouﬁd t0 occur in piés
. ls

though not to the same extent as of the. other two serotypeé.

Better recovery rate was obsérved in the case of draﬂn—

|

age samples. Among deepér tissues, mesenteric lymphnodesﬁ
were found to be the material of choice for the recovery of

Salmonella. |

i
|

Isolation of S. fyphimurium from the bandieoots poinﬁ?

to their possible role in the epidemiology of Salmonella |
infeciion, | | ' |

‘ | |
Pathogenicity studies have revealed that S. lyphimurium

is pathogenie to laboratory animals like mice, guinea pigs 5

and rabbits. Oral feeding of S. typhimurium culture to calyes

.
and piglets resulted in mild clinical manifestation. I

?
|
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Table 1. NWatural sources of'Salmonéila;

Mollusks Oysters, claws, smails, slugs.

Arthropods Flieé, fleas, cockroaches, ticks, mites, .
crayfish, lobsters, crabs, other crustacea.

Fish V_; Carp and other scavenger fish.
Reptiles Snskest, lizards+, tortoise.
Birds" ) Sparrows*, starlings, dovest, ducks, geese,

swan, pheasant, turkey, peafowl, guineafowl,
crow”, pigeon*.

Mammals Rodents*, mice, squirrel*, grophers, hepd-
' g@hogs, carnivores especially foxes, shunks,
bears, deer, elk, moose, monkeys, man.

Pets - Sunfish, snakes, alligators, turtiles, canaries,
parakeets, parrois, chicks+, ducklings, pigeoms™,
suineapigs™, hamsters, rabbits*, cags, dogs.

Domestic l Swine™, c::a.'l';i:le-,+ sheep, goats, equine’ camel”.
animals . , o

Food , Watert, ice, milk*, and its products, pou%tny
products end its products, egg* and egg products, bakery

products especlally cakes and pastries contain-
ing egg, dessicated cocomut, fish, meat and its
products, fruits and vegetables, goat meat*

Animal feeds lieat meal®, poultry feed®.

Others Sewage+, abattoir drains®, etc.

i 3 R
Y S ag e WP G G G20 T ety TS WD S an AR WD IT WD W S - > w— v o - e v 0 0 e @ WS o

+ Reported from India. Adapted from Ayeres &1969)



Table 2.. Details of number of animals under different species

gcreened and number positive t0 Salmonellae.

Young ahimals

- Adult animals

; J
- —— . aQ
- - ¥ | B o™ O o
Ailing/died ! Apparently healthy ! Ailing/died i Apparently healithy Hg & b
Species = : S - L - : H®~ PP
. No. No. % pogi=i No. No. % posi- No. No. % posi-! No. No. % posi- £§ 82 27
scree~ posi- <+ive | scree- posi- tive gscree~ posi~ tive | scree~ posi- tive 58 &8 ws
ned tive tned - tive ned tive - - I ned tive
L) - - -, .
Cattle 9 2 22.2 26 2 7.7 o o o 4 2 2.7 109.6 5.5
Buffaloe 0 o. 0 45 0 0 5 0o o0 25 1 4 - 451 2.2
Goat 24 5  20.8 26 1 3.8 12 3 25 55 1° 1.9 117 10 8.5
Sheep 0 0 0 0 0 0 0 0o 0 45 O 0 45 0 ©
Pig 38 12 35.3 54 - 5 942 14 2 14.3 21 1 4.7 127 20 15.7
Horse 0 0 0 0 0 0 0 0 0 4 0 OO0 -4 0 0
Rodent 0 0 0 0 o o) 0 0 0 2 33.3

(Bandicoot)

6 2 33.3




Pable 3. Detalls of nature and number of materials processed -
and percentage positive to Salmomellae..

"Nature "arid number of materials processed "gcé‘- o 54
Rectal swabs/ ! lesenteric ] ® N ) 1- 5 o o B o
o faeces = . | lymphnodes H Iaiver- . Bile 1 - Lung ] ﬁeat sample 8 Drain sample S ED- a
® 5 .8 rd"'b' s 3 5? rdfig o b o 0 b o a S < 'd
w P o P ol © £ - Q + g iy A S I ¢ ¥ e ¢ O
O e + 0 e » LW o P w A P a - P I~ + W + g & ©
QO W Hn @ o M @ o MDD R O HOD O A M @ oy Ho @ o +

L0 7 ¢ ] 0O O ® 9P o U Y -S-W--0OL O .. 00 -0 .0 o® O ...w et ol
5094 [o] 20 & 0 20 2 0 S0 2 O L0 A O 80 & & gg@ g‘ ﬁg"g

S g » EBg g ™ Hp g R EGS P BERS S ER.S 56 o 6 5
B OW O EAE W OERARE R ZAE W BAE W ERE R B R wHH W
Cattle 109 6 5.5 52 2 3.8 20 0015 00 000 25.0 0 203 15 241 11 4.6
Buffaloe 45 1. 2.2 201 5 0 00 0 00 00 o 0 0 O 0 0 65 2 3
Goat 107 6 .56 55 4 T3 40 0 0O 0 0 0 20 0 0 20 O O 20 2 10 262 12 5.3
Sheep 45 6 0 30 0 0 000 000 00O 0O 0 O© 00 O 75 0 0
Pig 127 20 15.7 28 3 10.7 20 1 5 20 1 5 15 1 6.6 0 0 0 10 3 30 220 29132
Horse 40 0 ©0O0 O 000 0O0OGC 00O O O O 0O O 400

Rodent 6 2 33.3 0O 0 -0 0 000 0-0 0 0  0- 0O -0 c O

(Bandicoot) ‘




Table 4a.

Biochemical reacdtions of Salmonella
cattle and buffaloes.

Test/Substrate

isolated from

Cultures from cattle Cultures from buffaloe
Noi ©1 C2 C3 C4 C5 C6 C7 C8 €9 €10 €11 B
Indol
Methyl red
Voges-Proskauer

Simmon's ecitrate -
Hydrogen sulphide
Urease

Motility

Lysine decarboxylase

Phenyl alanine deaminase.

Malonate L
Gas from glucose
Lactose

Sucrose

Mannitol
Dulecitol

Salicin

Adonitol
Inositol
Sorbvitol
Arabinose
Raffinose
Rhammose

Nitrate

P N I B IR O (RN e B

R R N T B S I RS B A (PR Ry
++l++lll++ll+ll.++l+-|-»|+l
4+t ++ 00+ +80 0+ ;l +
+ 4+ V4 4+ 0+ b+l
R IO T B RN I A N I A AR
R R N N N N TN

ST TR S N TN JRTUN N JRDFURY Y SRR PR O
+ 4+ 0 ++ VL0

RN I I TN U R R B A L B O |

4+ 0+ + b e bt

_ ]
- . . 1
R R R R

+ 4+ 8+ + 808 Y e+

it 3 _Nega:t_iyg_',
"+, Positive ™

T T R W G S ST I D i S e
v T :



Table 4b. Biochemical reaction of Salmonella isolated from goats.

Culture numbers
Test/Substrate - : e e e

G111 @12

Q2
-
G‘\))
a
g
Ga
N
G
(2))
kL

G8 62 @10

Indol

Methyl red
Voges-Proskauer
Simmon's citrate
Hydrogen sulphide
Urease .
Motility

Lysine decarboxylase _
Phenyl alanine deaminase.
Malonate

Gas from glucose
Lactose

Sucrose

Mannitol
Dulecitol

Saliein

Adonitol
Inositol
Sorbitol -
Arabinose
Raffinose
Rhamnose

Nitrate -

t

 [REUNP A R |

ST I I TR B I L B IS I RO IR A
O IR I B DO N RO [ QIR RS et B
+4+ b+ + 0000+
R N RN B N B P ey vy |
FRNER A Y N R T i B RSN IR O R
P T T T T I BT T T STy SR RFay
4+ b+ 2100 4+ 0+ U+
£ N R RO R T AT I I N A I ST A A O |

N T R N I L L S Ry ey
B T T I B B N T I SN A O Ry

R RO A N T B I (RS [ QIR RPRRR |
Fe b+ F U0+ 40

i

-, Negative.
+, Pogsitive.



Biochemical reaction. of Salmonells isolated from. pigs.

Table 4c.

- e a» S

Culture numbers.. ..

Test/Substrate

Aoy
(U |
4 €O -
...2 -
N
o
%e)
|P2
o, IO
Ql
4
P2
9
VRN
MR
oe
-
~E
o 8
oy 0
<
i |
pR “
p g
[a PR
MO
«— 1
i
1
POJ“
1
24 00
Pi D~
~O
“Pdr
i
“P?)..
]
“PZ
102y o

+ + + 4+ +

4

+

+ o+

Indol
Methyl red

Voges~Proskauer

+ 4+ 4+ + 4
+ + + +

+

Simmon's citrate
Hydrogen sulphide

Urease

+ o+

¥ 4+ + 4+

N

-

4

+
<+

+
-+

N

Motility

+ + + +

g
-

Phenyl alanine deaminase

Lysine decarboxylasge
Malonate

+ +
+ +

+

+ +
+

+ 4+ .+ +

+
R o

+

+ o

Gas from glucose

Lactose
Sucrose

Mannitol

+

Duleitol
Saliecin

+

+ - + 4+
L+ o+ o+t

Adonitol

Inositol
Sorbitol

+
+

+ +

+ + + + + o+

+

Arabinose

+ +
+

+ + + 4+
+ + o+ +

-+

Raffinose.

Rhamnose
Nitrate

S et ¢ e S D s 4 v g

-, Negative.



Table 4d. Biqchemicalirea¢tion,of Salmonella isolated from bandicoots.

Test/Substrate

" Indol

Methyl red
Voges-ProskaLer
Simmon's citrate
Hydrogen sulphide
Urease

Motility

Lysine decafboxylase
Phenyl alanine deaminase
Malonate

Gas from glucose
Lactose

Sucrose

Mannitol
Dulcitol

Salicin

Adonitol
Inositol
Sorbitol
Arabinose

- Raffinose
Rhamnose

Nitrate

Culture numbers .

S g S D G S 6 AP g AP xR FPP SR G

P IR B IR BT T B L I IR S AR By |

-, Negatvive.
+, Positive.
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Table 5. Particulars of Salmonella isolates whoge
serotype identity has been elucidated.

i I RERT e wwwseme  sewom g
P1 Faeces Pig Young Apparently healthy S. typhimurium 4,5,12312:1,2
P3 Faeces Pig Young IEnteritis S. weltevreden  3,10,:r:z6
P4 ‘Faeces Pig Young 'Enteritis S. Weltgvreden 3410, 3226
5 Faeces Pig Young Enteritis S. weltevreden 5,10, 31226
Po Faeces Pig Young Enteritis S. weltevreden .3,10,:r:26
P7 Faeces Pig Young Enteritis S. wgljeﬁreden 5,10, 1226
P9 Mesenteric lymphnode Pig Young Weak S. urbana 30:1bie,n,X
P16 Mesenteric lymphnode Pig Adult Enteritis - Se Eel:gevfeden " 3410, 1326
P20 Faeces Pig- Adult . Enteritis S. weltevreden 3,10, 31826
P24 Faeces Pig Young Ent,eritié . S. ityphimurivm - 4,5,12:1:1,2
a1 Faeces Goat Adult  Pneumonia S. typhimurium - 4,5,12:1:1,2
G2 Mesenteric lymphnode  Goat Adult  Pneumonia S. fyphimurium  4,5,12:1:1,2
GO Mesenteric lymphnode - Goat - Young = IEnteritis S. typhimuriuvm '4,5,‘12:1:1,2
G10 Abattoir drain : - - ' - S. weltevreden  3,10,:r:z6
C5 ‘ Faeces Cattle Young Apparently healthy S. iyphimurium 4,5,123131,2
R1 Faeces ‘Bandicoot  Adult  Healthy S. typhimurium  4,5,123i31,2

- ——
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Table 6. Details of experimental infection studies in laboratory animals.

Type of azimal  Rowte of

: Period . Culgure
Culture used end number . infection Dose elapsed. Gross lesion recovered
till death/ from
sacrifice .
Mice 4 : , _
1 Intraperitoneal 0.2 ml Less than Only congestive Iiver, spleen,
: 24 hours D changes in inter- lung and heart
g ‘ ' nal organs blood.
o .
g 2 . ?9 9 :’ . ;9 t R4
E 3 Subeutaneous ’) 3 days D Pneumonic areas in ’y
lungs and necrotic
foci in liver
.Eq“ 4 Y P 4 days D X
«3 Guinea pigs :
o 1 Intraperitoneal 1 ml 1day D Congestion of in- 99
g ternal orgens
:‘}i 2 I ' ”9 ‘99 , ’9
& 3 Subcutaneous s 5 days D Patchy congested areas .
o ‘ ' in lung and necrotic
g foci in liver
g 4 9 'y 6 days D X 9
o Rabbits
B 1 Intraperitoneal ,, 1 day Congestion of 1ntcr« >s
S nal organs
o 2 s es 4 days K Pulmonary oedema and Hegative
o enlargement of spleen. culturally
5 3 Subcuteneous ,s 7 days X Gall bladder contained Iiver and
e excessive-amount-of spleen.
n ) thick viseid bile
4‘ | 2 99 . ) L R ]

D =

died,




Table 7. Details of experimental infection studies in piglets and celves.
Type of animal Route of ) “Peri;é—-;lapsed : : C&itwge re~ :
Culture used and number infection Dose  till death/ Symptoms/lesions covered from
) sacrifice '
- Piglets
g 1 Per o8 30, ml 5 days K Dull and inactive, tem=  TFacces and
ot perature rise 104°C for  mesenteric
;'5‘ 3 days followed by mild Ilymphnodes
= diarrhoea congestion of . :
i _ intestine.
_ 2 " 30ml 10 days X Temperature rise 105°C Liver, bile,
. for 3 days, modular - 8pleen and
2 necrotic foci in intes- .- faeces.
“ , tinal wall. ' ~
® 3 " 30 ml 15 days K "’ "
g 4 - Cofitrol Conitrel 15 days K Clinically. healthy Hegative
= Calves | - : - o
© 1 " 50 ml % days D Temperature rise 104°C¢, Bile, liver,
< off-feed petechieae and mesenteric
Y ecchymosis in internal  lymphnodes and
H organs, lungs oedematous facces.
i and contained frothy -
i fluid, mesenteriec lymph-
o nodes congested.
g 2 " 50 ml 10 days K Temperature 103°C, diax= n
i rhoea, accummulation of
© fluid in body cavities,
~ enlargement of mesenie-
ric lymphnodes.
3 oo 50 ml 10 days K " 3
4 Cofitrol Control 10 days K Clinically healthy Negative
K =KXilled; D = Died.



i Fig.- 1 White nodular necrotic foci on intestinal wall.
!f

"Fzg. 2 Sinusoidal engorgement and mononuclear and lymphoid
} infiltration in portal areas.
|

Flg- 3 Dnborgement ‘of capillaries in the medulla and depletion

ﬂ of lymphoid nodules.
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ABSTRACT



ABSTRACT

Prior to this "Survey on the Incidence of Salmonellae

in Msat Animais"'the information on the serotypes of Salmonells
Prevalent and the magnitude of thelr occurrence in livestock in
Kerala had been meagre except for the reports by Sulochana ei al.
(1973) and Balakrishna Pillai»(1975)- The work carried out
during thé TPresent investigation has gathered more information

on the prevalence of Salmonella in livestock in Kerala.

Ta this study the.prevalénce of Salmonella serotypes in
the different species of animals was probed. A total of é23
biomaterials, besides 50 drain samples were subjected $0 cul~
tural screening. This venture resulted in the recovery of 56
strains of Salmonella. Serological identification of many of
these strains proved the prevalence of S. iyphimurium, S.
weltevreden and S. urbana. The preponderatingly prevalent

serotypes were found to be the former two.

'Pathogenicity studies employing S. iyphimurium cultire
in ﬁice, guinea pigs, rabbits, calves and piglets were conduci-
ed. All these animals were found to be susceptible to infect=-
ion by S: iyphimurium evineing varying degrees of clinical

manifestations.

The advantages of employing modified McConkey's medium



(Sharma, 1961) containing mannitol instead of lactose and
composite medium I and II developed by Chitin et al. (197)
to differentiate Salmonella at primary screening level have

been discussged.



