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CHAPTER 1
INTRODUCTION

Salmonellosls in animals is a worldewide problem.
Surveys conducted on the incidence of salmenella infection
in various species of animals in different countries reveal
that salmonellae are widely spread and many reservoirs
of infection exist. Pigs along with poultry, frequently
form the important animal reservoirs for these organisms.

Pige are easily exposed to salmonella infection owing
to thelr scavenging habit and very oftmn, they are the
gource of human salmonellae in many parts of the world, It
is helieved that clinlcal salmonsllosiy as a disease in
fully grown hoge ls rare, but the condition ia frequently
encountered in young plas, While primarily a disease of
immture animals, it frequently appears in debilitating
conditions of young and adult animals. lHowever, in adult
domesticated animals, salmonellae usually play a secondary
roles They bYecome active only when the resistance of animals
is lowered by viral infectlon, starvation or exposure to

other strosses.

Salmonellae are often isolated from the mesenteric
lymph glands, liver and intestinal contents of pigs.e These
animals fregquently harbour the same salmonella types as

does man in the same aren.

Animal adopted salmonellae, often change hogta and
. become more firmly established in species other than in



those from which they originated, Salmeonella derby for
instance was first prevaleant in pigs, but was later found
to be the causal agent of poultry salmonellosia.

It is well known that salmonellosis in animals,
besides causing various dlsease conditions in thenm,
constitutes the chief source of human infection. Several
salmonella serotypes other than j. typhl, which are also
potent human pathosens, have beer lsolated from pigs in
this country.

Pigs, ineplite of various hygleilc measures undertaken
in farms, have been found to act as ciarriers of salmonellae
even in developed countries where foods of swine origin
are increaningly used for human consumption. At the
abattolr too, several workers have recorded the presence of

different salmonella serotypes in plgs.

The most striking feature of the genus Salmonella,
is the growing number of serotypes. Serology combined with
rofined bacteriolozical technigques have been useful in
understanding this complex group of organisms, In recent
yoarg, salmonella problem has been recelving due attention
in this country. Several reports have been made of the
isolations of various menmbers of Salwonella from many speclies
of domestic and other animals. There are only a few reports
of such isolations from plige in India.

Considering the lmportance of the problem, & survey
on the incidence of Salmonella among the plg population,









CHAPTER II
REVIEW OF LITERATURE

Salmonella organisms were first isolated in 1885 by
Smith and Salmon from pige, which had died of hog cholera

and the name Bacillus gholerng-suls was given te i%.

During the laant two decndes enormous amount ol work
has been done to underst,nd the epldemlology of the disease.
Many surveys have been conducted to find out the various
perotypes, present in particular area which are of importance
to public and animal health,

ISOLATION OF SALMONELLA SEROTYPES Ol ANIMAL INPORTANCE

Ganguli (1958) reported 32 salmonella serotypes in
India, including 15 sarotypes from human infections, besides
S. fyphi and 3. pacatyphi A, and seven serotypes from
animals. |

Acgording to Gitter (1959), the recovery rate of
5. gholerag-suis from the intestinal contents of plgs was
better after 24 hr of incubation at 37°C on brilliant

-green=lactose-neutral red agar than on MacConkey
azar and alse the number of salmonella isolations from the

gall bladder of pigs was more on the former medlum.

Hoag and Rogers (1961) were of the opinion that
S. typhimurius could be isolated more frequently on
tetrathionate enriched brilliant green agar than on brilliant
green agar alone. They used this method to isolate
S. typhimuriug from necropsy material of both carrier mice



The salmonella serotypes from animals recorded in
India tlll 1962 were 23 In number which included . gberdeen,
8+ ghester, 5. poons and 3. gtanley from plgs (Agarwal,
1962),

S« dublin and 3. typhimurium were assoclated with
pneumonia in sheep and goats and no outbreak of illness

attributable to salmonella infection was recorded in cattle
(Xhera, 1962),

Between 1959-1961, 3. gholerae-guis was lsolated
from two, out of 450 slaughtered pigs, by Gitter and
Bonson (1963) at Guildford.

mann (1963) while investigating inte the various
Salmonella types, found that the mesenterie lymph nodes of
gwine and cattle harbour many types of salmonellae.

5. gholerae-guis infection was not only concoml tent
with hog cholera, but alse could be responsible singly for
outbreaks resenbling hog cholera. It was observed by
Krishnamurthy and Kaushik (1964) that in moat cases in a

hog cholera outbreak only 3. gholerag-gulg was lsolated from
young unweaned piglets and weaners of one to six montha of

age. The disease was acute in younger piglets, but was

chroniec and progressive with marked diarrhoea in the older

animals,

patta and Singh (1965) examined bacteriologically
403 faccal samples of whieh 308 were from plgs and the



remaining from fowl, duck and pigeons In thelr study, 52
salmonella isolates of 11 serotypes, including a new sero-
type §+ Zokul from an apparently healthy pig were isclated.
They also pointed out that animale and birds were recorded

as new hosta for §. genftenberg in India.

Dennis (1965) did isolution studies in western
Australia, employing tetrathionate, selenlte and brilliant
green broths as enrichment media and WacConkey agar and
S«8 agar as differential media. Thirty-one salmonella isolates
belonging to eight serotypes were obtained from plgs. These
included §. gholerae-gsuls and its varlant kungeadscl

3. tvohimuriug, 5. give ote.

An interesting observation on the increased rate
of S« Syohimurium infection in a herd of hysterectomlsed
plgs was made by Heard gt al. (1965)s Rectal swebs from
these pilgs ylelded, besides 5. typhimuriug, four other
salmonells serotypes wherein the morbldity rate was as high
as 30%.

An outbreak of §. gholerag=gula infectlon was describved
with a 15% mortality in a large pig fattening enterprise
in Lancashire by 0'irien (1966). He reported that thias
outbreak almost resembled gwine fever in ilts aymptoms and
lesions, thereby the initlal diagnosls was diffisult. later
she isolation of 3. cholerae-suis from three typleally
affected plzs confirmed the diagnosls and he pointed out the




increasing importance of the organism in such large entere
prisea,

Gitter and Kida (1967) isolated 3. iyphimurium from
carrier plgss The plam were specific pathogen free, but were
acclidentally infected with 8. Syphimurium. The organism was
exereted gporadically in the faecea of survivors upto six
montha after the outbreak ceased. In this atudy, tonsils
and gall bladder were the sites from where the organism could
be isolated most consistently,.

3. iyphi-suig appeared to be a primary pathogen
producing progressive infection in plge in one outbreak in
which Barness and Pergeland (1968) observed emaciation,
intermittont diarrhoea and in some cases swelling of the

throat.

During 1967-68, aight Huropean laboratorlies were
invited to isolate Salmonella from either artificially or
naturally contaminuted samples of plg fasces and minced
medte In addition, some of these samples had been arti-
fieially contaminated ~ith Proteus, Cltrobacter,
frovidencia, Aerobacter and Pseudomonas. All these
laboratories isolated Salmonella, when there were approxi-
mately 10 cells per sample and when few competitive organisms
were preasent. The efficiency of isolation declined when
conpetitive orzanisns were in lapze nuabers (Edel and
Kampelmacher, 1968).



Heard gt al. (1968) in a thres-year study with a
closed pig herd, isolated 3. Tyohimurium, 3. orions §e durban,
3+ bradney and 3. heldelherz from hysterectomised animals,

Bdel and Kampelmacher (1969) stated that a new
standard method for the isolation of Salmonella waa better
than the usual methods used when artificially contaninated
pig faecal and minced ment samples were teateds In this
method, they amphasised the impo.tance of a second subculture;
emspecially when a large number of cospetitive bacteria were
present in the samples.

In an Hawaiian piggery, the prevalence of salmonellosis
was deternmined by bacterliological examination of reectal gwadb
samples collected from young plags. An unexpectedly high
rate of infection (9 out of 10) was found in o?u-hy and
two=day old pigs and a lower rate in pigs of two and three
months of age (Gooch and Haddock, 1969).

Heard g% al. (1969) examined the fascal samples from
a large number of plgs to determine the rate of excretion
of Salmonella, Pigs from 344 farms were included in thie
survey. Pooled faecal samples numbering 3127 were exanmined,
representing 13,355 pigs. The isolation rate during a
period of two years' study was 1.3%.

During a 10-month study, Jayaraman and John (1969)
made 29 isolates of Salmonella from domestic animals, poultry
and from abattoirs. The isolates comprised of 10 serotypes

ineluding 3. Dournemouth, 3. lanka and j. gladun which were



the firet reports in Indla,

The potentiality of 3. dublin to cause ameningltis
ln; pizlets was recorded by Nesrlean (1969). An interesting
obuervations mado in thls study was that the organisms
imolated from the brain and colon of the same animal showed
difference in thelr blochemical propertiess

Reynolds (1969) diagnosed 3. L/phl-suig as the
apparent cause of infection in the nine swine herda of
Massachusetta,. Intestinal and lung leslons were proaminent
at necropsy. Cultural responses of this organism was not
typieal of the genus.

Salmonella, a major cause of bacterial gastroe-
enteritis in the United States was responsible for meore than
half the number of cases of food borne §liness (Aserkoff gt al.
1970). The author stressed on the improvement to be done
in the poultry and egg processing 1nduai:r1u and particularly
in the animal rendering Industries. A total of 10 serotypes
were recorded from animils during this study.

Bhattacharya and Sinha (1970) were of the opinion

that in West Bengal, S. gholerae-suig was comparatively more
common than other types involved in the salmonella outbreaks

in pigs. These workers have reported for the firat time
in this country of isolations of J., gnteritidis and
3. paratvohi B from pigs.

Besides causing meningitls in piglets, §. dublis
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causes other condlitions., -ﬂﬂllnllt; pyrexia, inappetence,
dyspnosa and dblue discolouration of the ears were very
characteriatic and in all -uéh cases, Buckley and Donnelly
(1970) obmerved that death occurred within 24 hr of the
appearance of clinleal conditlon.

Haddook (1970b) working on the efficiency of rectal
swab toc detect swine Salmonella carriers, wae of the oplnion
that rectal swabs alone were Ilnadeguate for the detection
of long term carriers of Salmonella. Of the 256 gwabs
exanineds 80 (15.6%) only ylelded salmonellae. 3ix carriers
ware identified after three testas and aix more after 16 tests.
At slaughter, 15 of the 16 plgs ylelded salmonellas from
ceacal swabs and nine of 10 pooled faecal samples collected
fyrom the plagery floor ylelded four serotypes which were
not detected in the rectal swabs,

Agoording to Linton gt 31.(1970), an inerease in the
number of plzs per pen, correspondingly inereased the '
incidence of salmonella infection. Aesording to them

the most susceptible age of plgs was between three and seven

months.

On examination of the intestines snd mesenteric lymph
nodes of 200 slaughtered pigs, 54 (27%) ylelded salmonellae

(Riley, 1970)« 3. gambridge was reported for the first
time from Australia in Shis study.

Sojka and Field (1970) reported that . gholerag-sulsg
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was the most common cause of cliniecal salmenellosls in pigs
in Sritain, They polnted out that infection of meat and
its products may originate from infected animals, but meat
from uninfected carcasses can also become contaminated with
faccens or bile: In animal populations, the mont Laportant
factor was the contact and environmental spread, as the
animals were herded in groups with young and susceptible

onea in close contact.

3. oghi from pige and 3. paratyohl B from tinned
pork were reported for the first time in India by Bhatia
and Pathak (1971). They also isolated 3. cholerae-sulg
var, xunzendorf, 3. golombo, 3. papatyohi ¥ and 3. hyltting-
Logg from piga showing dlarrhoea and fever and §. genl from
apparently healthy pigs. They used modified tetrathlonate
broth for the primary enrichment of the rectal swabs and

faecal samples.

Goel and Malik (1971) recorded 13 isolates of
Salmonella, 11 out of 252 rectal swabs, one out of 42
mesenteric lymph nedes and one out of 25 specimens of small
intestine from pigs. Among the 1) isolates six were
3. gtanleys five 3. gholevag-guig var. kunsendorf and two
3. gnteritidis. For the primary enrichment of the materials
collected Xauffmann modified tetrathionate broth was used

by these workers.

The eocurrence of salmonella infectlon In market
swine in south weztern Ontorlo was studied by Groves gt al.
(1971) « Salmonellae were detected in the mesenterle lymph
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nodes of 19.5% of 303 plzs exanined. 3+ muenchen was
imolated with the greatest frequency from lymph node samples
and 3. typhimurium and j. heidelberg were the serotypes from

carcags swabg.

Harrington gt al. (1971) isolated Salmonella from
swine suspected of ailing from hog cholera, Out of 831
galmonella isolates of 2,774 samples axanmined, 42 serotypes

were identified., §. gholerae-guls var. kungendorf mccounted
for 62.5% of all the isolates.

Persistence and spread of salmonella excretion in
pigs in & breeding far: was studled by Ghosh (1972). He
obgerved that 'th- breeding stock was responsible for the
salmonella exeretlon and perpetuation of infection in the

farn.

o serotype was repeatedly lsolated from any source
by Lee @t 81. (1972) and they concluded that the salmonella
serotypes were not able to establish themselvea in the plge.

| §-ma-m-i-mmdi-m
were lsolated mere fregquently than $. gsintpaul. 3. heidelberi,
8. london, 3+ jamalea., 5. mentevidgo and j. gchwarsensrund
from plg oarcasges by Carpenter gt ale (1973).

Selmonella organisms were not isolated from gastrie
and rectal lymph nodes, although ten strains were isolated
from digestive tract of plgs. The cagcum and the ileal
lymph nodes were the most common sites from where salmonellae
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were recovered acecording to Kataube _o__t,.g;_. (1973)«

Salmonellas were isolated from 22 out of 300 bacon
pigs sampled at slaughter. MeCaughey gt zle (1973)
shovwed that multiple infectlon of salmonella serotypea was
possible on the farm. Rappapert's medium demonstrated
greater averall selectivity in the isclatlion of salmenella
organisms to selenite F broth and brilllant green broth,

ISOLATION OF SALMONELLA SEROTYPHS OF PUBLIC HEALTH ILMPORTANCE

in an extensive review: Steel (1953) pointed out
the marked invasive power of 5. gholerag-sulg, frequently
producing !‘lili septicaenmia in man, The prevalence of
Salmonella in awine and cattle, the major source of meat for

man was discussed.

Sharma and Singh (1961) conducted a Salmonella
survey of 2,970 domeatic animals,; out of which 247 were plgs-
Buo~tgrlolo.;1u1 examination was mainly confined to faecal
samplos, However, small pileces of liver, spleen, gall
bladder, lungs and intestines with thelr contents were also

exanined, In this study several human types llke
3. anatum, 3. atanley and j. nawport were encountered.

Sojka and Gltter (1961) pointed out that complete
co-goperation among the workers on the farm, Iln the abattoir
and in the food factory etc., was esaential in the control
of salmonellosis, They alse stressed the importance of
plg as a food animal in causing salmonella food polsoning
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in man.

Nath gt al. (1966) were of the opinion that ia man,
apart from host specific salmonellae, many other serotypes
which were usually animal pathogens, were alse found. The
occurrence of 3., gholerae=-gulg, a swine pathogen, producing
various clinical manifestations in man was significant,

Khera (1968) stressed the zoonotic importance of
salmonellae from animals. From plgs alone among the 17
strains, 3. gholerae-guia, 3. dublin and 3. gtanlgy were
recorded by him in India,

Chung and Frost (1969) when exanining 1,000 plgs
at slaughter for aalmonellae, isoclated 87 strains belonging
to 26 sevrotypes. 3. anatums 3. puenchen, 5. give and
3. tyohimurius constituted the majority of the serotypes.
Faeces and mesenteric lymph nodes were the best sources
for isolation of the organisms. These workers emphasised
the importance of pigs in the incidence of human salmonellosis.
Givaon (1969) pointed out the importance of 3. gholerag-suis,
for which the plg is the natural host although infection
oceurred due to other salmonellae. le alse made a mention
of 3. gholerag-suig occurring independently of swine fever
in pige. Referring te public health aspects of thls
dlsease: he endorsed the view of Sojka and Gltter (loce. git).

Haddock (1970a) waas of the oplnion that pork and
its products were important potential sources of humsan
salmonellosie. He conaidered that the continuing emphasis
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on the mass production and mass dlstrivutlon of food stufie,
fond hWorne disease problems would continue to grow, Studles
in an Hawallan piggery supported this cencluslion. Asympto-
matic salwonellounls, wherein 8 serotypes were invelved,
contributed to the spread of salmonellosla in the pligery,

ag did the commercial food,

yrazash and Ghosh Ray (1970) reported for the firat
tinme a emse of purulent meningitim in a three-year old
child due to §. gholerse-guis var. kunsendorf. The Infection
proved fatal within five days of illness. The causal
organism was lgolated from cerebrospinal fluld shortly belfore
death,

Ray and Mallick (1970) have emphasised the entero-

pathogenic potentialities of 3. snteritidis and 3. Syphlsuplen
and the publlic health importance of these organisas.

Timoney (1970) reported 16% of lairage samples, 164
of caecal and 5% carcass swabs ylelded Salmonella, Jero=
types which occurred in the lairage were found also in the
cacca and on the carcasses of slaughtered plga, In this

atudy, 8 serctypes, including 3. genftenberz an important
cause of human salmonellosis in the Dublin area were recorded.

Skovgaard and Nielmon (1972) reported that J. yirchow
which was isolated from man was also found to be assocliated

with poultry salmonellosis.
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CHAPTER II1I
MATERIAL AND MATHODS

The samples from plgs were collected from the
following places in and around Bangalore city.

(1) Border Security Porce. Yelahanka, Bangalore North.
(2) Nandidurg Parm, Bangalore,

(3) Veterinary College Hospital,

(4} AeS.Ce Centre South, Bangalore,

(5) Post-mortems conducted at the Veterinary College.

(6) Combined Livestock rarms and Remsearch Station,
Hesserghatta.

(7) Plg Slaughter Mouse
(8) Prom Hebbal and other locales.

The samples were divided into two categories, viz.,
(1) thome collected from live pigs, and (il) thowe collected
from dead/slaughtered plss.

The plgs exanined were subdivided into three groups

- mecording to their age and sex as follows:

(a) 0 « 3 montha
{b) 3 = 6 montha
(c) 6 months and above

From the live plim, faccal samples were collected,
From the dead and slaughtered pigs, along with faccal samples,
the following samples were collected with sterile precautions

(i) lHeart blood
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(11) u-an.!. orm - liver, spleen and
toric lymph glands

(111) Portion of contents from small intestine (Table 1).

3oon after collection, the materials were brought %o
the laboratory in sterile containers for further processing.

CULTURE MEDIA

?he followingz medla were employed for fgolating
salmonella organisms from the materials collected from both
1ive and dead or slaughtered plge.

(1) Ksuffmann modified tetrathionate broth
(11) Teepol lactose agar (TIA) and
(1i1) Salmonella-Shigella agar (S~3 agar)

The various medla used were prepared agcording to the
procedures described in the Medical Microbiology (Cruickshank,
1968), Each of the material collected wae inoculated into
modlfied tetrathionate broth and incubated for 16 to 18 hr

at 379C. Following incubation a loopful or two of the
material from tetrathionate broth was gtreaked on ILA and

S-5 amr plates which were incubated for 48 hr at 37°c.

pifferent colonies suggestive of Salmonella fronm
elther of the plates were gubeultured into stock culture
agar slante for further proceossinge. The two differential
medla were used in conjuncture %o make sure of maximum

number of Salmonella isolantions.
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IDENTIFICATION AND CHARACTERISATION OF THE ISOLATES

Identification of the cultures suggestive of Salmonella
was made by subjecting to a systematlc study by cultural,
biochemical and serological tests. Their clagsification
was done according to urkoy'- lanual of Determinative
Bacterlology (Ureed gt al. 1957)«

The salmonella isolates were sent to Blological
Standardisation Division, Indian Veterinary Research
Institute, Izatnagar and Department of Microbioclogys
Voterinary College, Haryana Agricultural University, Hissar
for serological typing.







CHAPTER 1V
EXPERIMENTAL RESULTS

A total ef 1,023 pigs were screened to study the
incldence of Salmwonella among the porcine population in
and around Bangalore clty. This consisted of B10 live
pigs and 213 dead or slaughtered pigs from which 1,336
different samples were collected and examined for the
presence of Salmonella (Table 1)

In this study, a total of 1,336 samples f{rom
1,023 pigs ylelded 17 imolates of Salmonella. 0f these,
13 strains were recovered from faecal samples, two were
igelated from mesenteric lymph node samples and one each
from liver and heart blood samples.

A higher percentaze (8.7%) of inelidence was observed
in the age group of three to six months than in the other
groups of pigs. The incidence of Salmonella was observed
to be more in females than in males (Table 2).

The overall inelidence of Salmonella numbering
17 among 1,023 plge examined was 1.66%.

The results of serological typing are shown in
Table 3!
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CHAPTER V
DISCUSSION

The prusent study was conducted to know the incidence
of Salmonellaamong the porcine population in and around
Bangalore eity. During the study, a total of 1,336 samples
from 1,023 plas were examined for the presence of Salmonella

ormnisnag.
OVERALL INCIDENCE

The samples from 102) pigs ylelded 17 straine of
Jalmonella accounting for an overall incldence of 1.66%.

The incidence of salmonella organisms which has been
recorded in the present study was mostly from apparently
healthy pigﬁ and from slaushter house samples rather than
from clinical cases. In no instance, two different aseroe-
types were recorded in the same animal during the study,
although the possivility of occurrence of multiple infection
has been recorded by MeCaughey gt ale (1973).

The scavenging habite of the plgs are llkely to
influence the incidence of Salmonella in them primarily and
their role in the spread of the dimease secondarily. The
underlying ilmportance of this habit in the incidence of

salmonella serotyses cannot, therefore, be overlooked.

In general, the common salmonella serotypes found in
man are those commonly found in domeatic animals, excluding
the host specific ones. Bhattacharya and Sinha (1970)
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reported that J. gholerae-gulg was the most common merotype
than other types involved in salmonellosis in pigs in Bengal.
In the present study, it was found that the nine serotypes
were almont equally distributed among the pigs and no one
serotype predominated over othera.

In other countries, salmonella Infection was reported
to be falrly common in pigs by Buxton (1957). Heard gt al.
(1965) reported that 71% of 62 plus in a hysterectomy
produced herd had salmonella infection (Givson, 1969).

Chung and Prost (1969) examined 1,000 pigs at slaughter
house for salmonellae and reported an 8.4% incldence among
them with the cccurrence of 26 serotyped.

puring & 10 year period, Sojka and Field (1970)
recorded incidence of 83.2% of 3. gholerag-guig, 8.2% of
3. typhimurium and 3.9% of 3. dublin among 895 plgs examined
for eclinical salmonellosis. Riley (1970) reported an
ineldence of 27% out of 200 slaughter plgs and he also
recorded the 1neldonoo.or'§, gambridze for the firet time in

Australla.

Pooled faescal samples numbering 3,127 from 13,355
pigs were examined for the presence of salmonellae from
4% farms by Heard g% 2l. (1969). They recorded an 1,38
incidence of Salmonella. A comparable incidence of 1.27%
was recorded in the faecal samples examined in the present

studye.
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Linton (1970) observed an increase in the percentage
incidence of Salmonella with an inarease in the number of
plge per pen. During the present study, the samples were
collected from varlous plzgeries, but in only one plagery
the animals woere stocked in pens and hence a comparison of
the percentage incidence and piga per pen was not possible.

ISOLATION TECHNIQUE

In the present study, the material collected from
piges was put on Kaulfmann medified tetrathionate broth for
primary enrichment and after 16-18 hr iacubatlon, was plated
on two selective media simultanecusly. This method resulted
in the recovery of 17 lsolates of Salmonella, 13 of which
were recovered on both teepol lactose agar and Salmonallae
Shigella agar, three on teepol lactose agar only and one
on Salmonella~Shigella a j;ar alone.

Zdel and Kampelmacher (1968) pointed out that the
efficlency of isolation of Salmonella declined when competitive

organisns were in large numbers,

Althougzh no attempt was made in this study to use
different types of enrichment medla, the one employed in the
present study was conaidered to be one of the better enrich=
ment media, Homg and Rogers (1961) reported that 3. Styphi-
murium was isolated more frequently on tetrathionate
eariched medium, Bhatia and Pathak (1971) used modifled
tetrathionate broth for the isolation of Salmonella from
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both healthy and sickpigs. Goel and Malik (1971) also used
the same medium for the primary enrichment of samples
collected from plsa suffering fron enteritis.

MeCaughey gt ale (1973) reported that 3. gholerag-suis
isolations were 80% on Rappaports medium, only B4 on
solenite F broth and none on brilliant green broth, when
used for enrichment although Gltter (1959) stated that the
recovery rate of Salmonella from gall bladder of plgs was
high when selenite P broth was used for primery enrlchment.

It was obvious that observations made by different
woriktera on the use of enrichaent medla vary in different

situations and each one useful for particular aerotype.

deveral workers have expressed the usefulneas of
employing more than one type of selective medium with higher
rates of recovery of salmonellae., Gitter (1959) recovered
3. gholerae~guis more frequently on brilliant green-neutral
red-lactose azar medium than on MacConkey agar. MacConkey
azar and S-3 asar were used to lsolate 3. gholermg-suis and
ite variant kunzendorf, 3. iyohisuriug, 5. glve ete., by
Dennis (1965). But Gitter and Kidd (1967) used 5% sheep
blood agar, MacConkey agar and desoxycholate elitrate agar
for the lsolation of 3. iyphimurium from earrier plgs,
although they did not compare the efficlency of the different
media, Shatlia and Pathak (1971) used brilliant green agar;
MacConkey lactose asar and 4¢aouaholuto citrate agar for
the lmolation of differaent serotypea from both healthy and
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llql pigs.  Goel and Malik (ﬂ?l.) alse used the sane media
as selective media and recovered 13 lsolates of Salmonella.
Howaver, except Gitter (loc. git) ethers did not point out
the merits of one differential medium over the other.

INCIDENCE ANOMG WORMAL AND DISEASE PIGS

In the present work, out of 17 salmonella straing
recorded, nine were leolated from apparently normal animals,
four from aslaughtered pigs while four more from clinically
111 piges The faecal samples numbering 1023 ylelded 13
etraing; while two were isolated from among 79 samples of
megsenteric lymph nodes and one each from 65 liver and 59
heart blood samples. The perceantage recovery from 63
elinically 111 pigs was 6.39¢ only.

Gooch and Haddoeck (1969) isclated salmonellae in 9
out of 10, xmd one and two day old bill from a clogsed herd
with 2 previous history of salmonellesis. Heard gt al. (1969)
recorded 1,34 incidence after exaamining 3,127 pocled faecal
samplesn, representing 13,355 plgs. Haddock (1970b) recovered
Salmonella from caecum of 15 out of 16 carrier pige although
only 15.6% of the fascal samples taken from them when alive
were positives Riley (1970) reported a 274 Inecidence of
3almonella when mesenteric lyaph nodes and intestines were
examined from 200 slaughtered pigs. Goel and Malik (1971)
recorded 11 salmonella strains from 252 rectal swabs,one
from 48 mesenteric lymph node samples and another strain
from 25 specimens of small intestine. Harrinston g§ al. (1971)
isolated 831 salmonellse belonging to 42 serotypes from
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2,77% samples from swine suspected of having hog cholera.
Salmonellae were isolated from 22 out of 300 bucon pigs at
slaughter by McCaughey gt al. (1973).

These obaervations indiecate that the incldence of
Salmonella could be very high in diseased herdas, nnri
so if they are closed ones and may vary considerably in
others, In the present atudy, no intensiseinvestigation
was possible but the samples covered a cross section of
the population which included a small number of ¢linically
111 animals although they were mostly available for casual
examination,

AGE AND SEX-WISE INCIDENCE

In aninal populations, contact and environmental
apread of infeetion plays and important role, especially
in the young ones (3ojka and Pleld, 1970). in the present
study the animals were divided into three groups based on
their age and for recording the percentajge incldence {(see
table 2), in the age group of 0=3 months, the incidence
was 2.6#. in the group of J)=6 months 8.7% and in the group
above 6 months 1,5%. It was obvious that 3-6 months
group showed the highest incidence and there was a slgnificant

difference batween this group and the other two groups

(P > 0.01) ®

There appears to be a relationshlp between the age of
the animals and the incidence of salmonella infection in them.
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Other workers have also made similar observasions. Oooch
and Haddock (1969} pointed out that there seemed to be a
posaible role of colostrum in preventing the cccurrence of
Salmonella in very young pige by reducing their susceptibility
to infection. Linton (1970) also observed that pigs in

the age group of 3 to 6 months were more susceptible to
salmonella infection. The high incidence of Salmonella

in this age group is etill considered important since these
are occasionally alaughtered for food and thereby contaminae~
tion of other carcasses is poseible to occur.

In the pr#scnt gtudy, though 10 strains of Salmonella
wore isolated from female pigs and seven from the malea, the
difference in the percentage lsolation was not significant
(P < 0.05). Sex of the pig did not significantly influence
the incidence of Salmonella. But, Ghosh (1972) polinted
‘out that salmonella excretor boars and sows in breeding
establishments could be responsible for the spread and
perpetuation of infection. Ilie also mentioned that the female
pigs were more susceptible to the infection than the male

onNes.
INCIDENCE OF SEROTYPES

Transmission of salmonellae directly from animal
reservoirs and indirectly through foed products to man is

widespreads, In recent years the infection of man with animal

types and infection of animals with husan types have been
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obhmerveds The animal types are attaining great pudlic
health importance as thcu-[_w are being ldentified as the
gsource of human infection and in thls regard the role of
pig has been established (Steel, 1953).

The 17 isolatea of Salmonella encountered in the present
gtudy belonged to eizht serotypes.

Out of the 17 strains, nine stralns belonging to six
serotypes, vis., S. gholerae-gula, 3. vizchow, 3. eatecitidle,
5+ typhimueiym var. gopenhagen, Salwonells Dy group with
rough flagellar antigens and a rough strain of Salmonella
were lsolated from the faecal samples of apparently healthy
animale, PFour strains were from slaughtered pigs whlch
conalsted of 3. gnteritidis, 3. gholerage-guis var. Kungendorf
and §. dublins while four more strains viz., §. gnteritidig,
3+ gholeorag-guig, 3. yirchow and §. typhlpuriug vear. gopenhazen
were isolated from the clinically L1l pigs.

out of the elzht serotypes encountered, H. ghoelerag-

guis, 3. gnteritidis and §, yirchow were found to predominate.
The isolation of $. enteritidis and 3. virchow from alaughtered
pigs and apparently healthy anlmals with their scavenging

habiis. closely suzzested the possibility of human infectlion.

Sharma and Singh (1961) reported the occurrence of

3. anatups 3. newport and J. gtanley from plgs in India.
Agarwal (1962) reported 3. aberdeen. S« ghegter, I« poons



and 5. gtanley from piss.

Gitter and onson (196)) isolated 3. gholerae-guls
from two out of 480 pigs at slaughter. Krishnamurthy
and Kaushik (1964) recorded the incidence of 3. gholerag-suls
var. kunzendorf in a hog cholera disease outbreak,

Datta and Singh (19635) reported the occurrence
of S« gokul, a new serotype from an apparently healthy pig.
Chung and Frost (1969) reported the occurrence of . anatum
8. derby, S javans, 3. muenchens . give and 3. fyphimurium
in plgs.

S+ gholerae=suis var. kungendorf is assusing Laportance

in recent years as a pathosen of ether animals and man
besldes the plg. It is reported that it causeg menlngitis
~in man (Prakash and Ghosh Ray, 1970).

S. Syphimurium var. gopenhagen encountered in the
present atudy has been isolated from apparently healthy

piges and alse from a elinleal case. This serotype has not
been reported earlier from pigs and Skle provably the first

record of its incidence in this animal.

In the present study, 3. virchow has beem isolated
from a plg showinz characteristic lesions such as button
ulcerz in the amall intestines The animal had suffered
from acute diarrhoea for three days and then dieds The
organism was isolated from the intestinal contents collected
at the poate-nortem examlnation ¢f the anlmal, The organism
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has algo been isolated from two apparently healthy animals in
this study. EBarlier this organism has been found mostly in
man and bird (Skovgaard et al. 1972), The preseat record
of thie serotype in pizs is probably the first of its kind

in India. This idea further emphasised the fact that

human types mlght be important in pig salmonellosis and was
all the more significant, since it was lsolated from a
elinical case, which probably succumbed to the infection.

A few members of the genus Salmonella demonstrate
atrict specles specificity, although a fcw'éthcrt are leso
80, An understanding 6: the close relationship between
human and non-human salmonellosia and the relative specifllicity
of mome of these mserotypes are useful in recognising thelr
soonotlc importance., Emphasising this aspect of the
disease Khera (1968) was of the opinion that the pig served
as an important carrier animal, He recorded 17 etrains
ineluding 3+ gholerag-suls, 3. dublin, and j. gganley from
pigs. MeErlean (1969) reported an outbreak of 5. gublin
neningitis in young pigs. But in the present study. thls
gerotype was recorded from a slaughtered plg. The isolation
of 3. gholerae=guis and 5. dublin in the present work ls
thus significant,

| Threa of the 17 isolates, were sereclogleally typed

as Salmonella Dy Zroup uith rouzgh flagellar antigens. rha-g
two serotypes could not be fitted Into any particular alpcét
of the disease, although they may bozgublle health fmportance.



With the continuing emphasis on mass production of
animel protein, the food borne disease problems are also
multiplying, . gateritidls, 3. cholerae-guls and 5. yirchow
have been imolated from clinical cases, and 3. gholerag~gulg
var, kunzendorf has been isolated Lrom the liver of a
slaughtered pig in this study (see table 3). ITheir incidence
in pige ia considered significant since these salmonella
gserotypes have been reported to be human pathorens (Nath
2% al. 1966; Prakash and Ghosh Ray, 13703 Skovgaard gt al.
1972), iHaddook (1970a) also recorded human types such as
5. anatuns 3. derby and 3. typhimuriug from an asymptomatic
disease in pigs.

A progressive disease manlifestation characterised
by emaciation, intermittent diarrhoea and occasional
awvelling of the throat were ohserved by Barness and
Berzelnnd (1968) in 3. typhie-suig infection of pigs. During
the course of the present work also, in one clinically ill
animal, progressive diarrhoea was seen and the animal
succumbed to the infection. On poste=mortem, characteristic
intestinal lesions were observed and J. yvirghow was isolated

from the intestinal contentsa.

Four of the 17 isolates in the present study were

typed as Je gnteritidig. This was the most commonly
encountered serotype. Lt wasg igolated from apparently

normal animals as well as a clinical case.

Pig as a food animal in cuusing Salmonella feod
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poisoning in man was rightly pointed out by Sojka and Gitter
{1961). mmm to these workers,; 3. gateritidis was
the most common serotype encountered in man between 1958
and 1966 in United Kinzdom. In animals it accounted for 1%
of the total incidence report. Ray and sallick (1970) also
snphasised the public health importance of this organism.

ANIMAL AND PUBLIC HEALTH JAPORTANCE

S Syshimuriug var. gopennagen isolated from plge has
been sncountered in clinical condltion in buffalo calves
in this state. The calves showed severe diarrhoea and
died subseguently (Hagaraja gt al. 1973)« This emphasises
the importance of the occurrence of this serotype in
apparently normal pigzs that may form a source of infectlon
to other domestic animals, particularly in mixed farming.

It is noteworthy that S. yirchow and 3. anteritidis.
the serotypes commonly considered as non-pathogzenic to pig
have presently been recorded from ¢linical cases. The sero-
types rocorded in the present study such as Z. ghelerag-
guis vars dorf, 3. yirchow, 3. enteritidig and
3. dublin have been claimed to cause clinical conditions in
man and animals besldes the pig (Nath gt al. 1966
prakash and Ghosh Ray, 1970; Ray and Wmllick, 1970;

Grooves gt ale 1971)«

From the foregoing study, it will be seen that
though there is a clear difference in the frequeney of



incidence and the serotypes of Salmonella isolated from
pigs by different workers, there is considerable unanimity
of obvgervation that the presence of increaging number of
salmonella serotypes in not only aieck animals but also
apparently healthy ones, does act as a public health hazard
bvesides being an animal health problems This lnveatigation
of Salmonella in pigs in this city establishes that this
animal on the farm and in the :};h:ct:oir-. harboured various
m;h serotypes, m of/are potential pathogens of

man and other animalas.






CHAPTER VI
SUMHARY

1e A bacteriological study was conducted o know the
ineidence of palmonella serotypes among the porcine populae-
tion in and around Bangalore city.

8 A total of 1,336 different samples were collected
from 810 1ive and 213 slaughtered or dead pigs. [aecal
samples from 1,023 pigs and samples of mesenteric lyuph

nodes, heart blood, liver and spleen were collected from
dead or slaughtered animals.

3. 0f the two selective media employed In the studles,
teepol lactose agar was useful in lsolating 16 etralng

and Salmonella-Shigella agar in isolating 14 straine of
Salmonella. 0f these 13 appeared on both the media, while

three did so on teepol lactose agar alone and one on

3almonella-Shigella agar alone,

by The overall incidence of Salmonella was 1.66% among

the 1,023 pige exanined during the study.

Se In all 17 isolates, representingeight serotypes of

Salmonella were isolated.

6. The serotypes encountered were, 3. gholerme-suig (2),
S« typhimurium var. gopenhagzen (3), S virehow (3).

S+ gholerag-guis var. kungendorf (1)» S« dublin (1),

3. enteritidis (%) and Salwonells Dy greup (3) with rough
flagellar antigena. ‘ '
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