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An outbreak of food poisoning in Tamil Nadu associated with Yersinia

enterocolitica

Mathew Abraham, Madhukar Pai, Gagandeep Kang*, G.V. Asokan, S.R. Magesh,

Sara Bhattacharji & B.S. Ramakrishna *

Departments of Community Health & *ICMR Centre for Advanced Research in Enteric Diseases,
Department of Gastrointestinal Sciences, Christian Medical College, Vellore

Accepted September 23, 1997

An outbreak of food poisoning in a Tamil Nadu village, affecting 25 of 48 individuals who participated in
a feast, was investigated. The risk of developing illness was associated with consumption of buttermilk
(relative risk 3.8). None of the food items consumed during the feast was available for analysis. Toxin-
producing ). enterocolitica (serotype 3, biotype 4) was grown from 1 of 11 stool samples from affected
individuals, as well as from a water sample from the source used to dilute the buttermilk. High titres of
antibody of )ersinia were detected in 2 of 12 patients but in neither of the two groups of controls. Toxin
production was noted in buttermilk incubated for 6 h with Y enterocolitica This is the first report from
India of a food poisoning outbreak associated with this organism.
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Food hygiene and safety receive scant attention in
India despite the fact that several million people, in-
cluding children, are fed every day under State-spon-
sored supplementary feeding programmes such as the
Tamil Nadu Integrated Nutritional Project'. Food poi-
soning outbregks are not uncommon, but are. seldom
investigated. The present report describes the investi-
gation of an outbreak of food poisoning which, though
delayed, provided evidence for contamination of water
and buttermilk with a toxin-producing bacterium as the
probable cause..

Material & Methods

Outbreak investigation : The outbreak began on 29th
September 1996 in a village in North Arcot District of
Tamil Nadu, India. Villagers (48) partook of a feast
comprising a standard vegetarian south Indian meal. At
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varying times subsequently 25 (52 %) developed symp-
toms requiring medical attention, and seven had to be
hospitalized.

The outbreak came to the attention of the investiga-
tion team the next day,.by which time all remnants of
the meal and water had been discarded. The investiga-
tion was begun on 2nd October 1996, by interviewing
47 of the 48 attendees at the feast (response rate 98 %).
Details of the symptoms and food consumed during the
feast were obtained. Any person who gave a history of
fever and loose stools with or without vomiting or
abdominal cramps was considered a case. Stool sam-
ples were collected the same day from 11 cases. No
blood samples were collected at this time. Five litre
samples of water were collected for analysis from the
borewell which supplied water for the feast (including
buttermilk preparation), as well as from another well
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located in a field. Two samples of milk were obtained
for analysis, one from the vendor who supplied milk for
the feast, and the other from another source.

Blood samples were collected for serology nearly a
month after the epidemic (October 28th), because by
this time Yersinia enterocolitica was grown from the
stool of one of the affected individuals, as also from the
water. Samples were obtained from 12 feast partici-
pants who fell ill, from 8 who did not develop illness
(controls) and from 15 residents of the village who did
not participate in the feast (general population). Paired
blood samples were again obtained on 23rd December.
Two futher samples of bore well water were obtained
in November and December.

Laboratory methods : Stool was transported to the
laboratory on ice, and samples were plated on Mac-
Conkey agar, xylose lysine desoxycholate agar, blood
agar and thiosulphate citrate bile salt sucrose agar and
inoculated into selenite F broth which were incubated
overnight at 37°C. Samples were also plated onto
Butzler’'s medium and incubated at 42°C under mi-
croacrophilic conditions. Selenite F broth was subcul-
tured onto MacConkey agar after 16 h. All plates were
examined at 24 and 48 h after incubation and appropri-
ate biochemical tests were done. Cold enrichment was
done by inoculating 2 g of the original stool sample
with one tube each of phosphate buffered saline (pH
7.2) and selenite F broth and incubated for 6 wk at
4°C2. Weekly subcultures onto MacConkey agar were
made. All media were from Difco Labs and chemicals
from Sigma Chemical Co.

Standard téchnic:u.les2 were used to analyze water
and milk samples, and all the above culture media were
utilized.

Biotyping of Yersinia was done by fermentation of
sucrose, raffinose, rhamnose, melibiose and cello-
biose?. Motility of suspected Yersinia colonies was
examined at 25 and 37°C by hanging drop and
Craigie’s tube method?. Isolates biochemically identi-
fied as Y. enterocolitica were tested for fermentation of
salicin and esculin and for production of pyrazinami-
dase”. They.were also plated on'Congo Red magnesium

oxalate agar® and tested for production of enterotoxin
in the suckling mouse assay®. Appropriate positive and
negative controls were used. Serotyping and biotyping
of the two Y. enterocolitica isolates was done by kind
courtesy of Dr Bernard Rowe (PHLS, Colindale, UK).

Y. enterocolitica antigen was prepared® from a
known pathogenic strain of Y. enterocolitica (Statens
Seruminstitut, Copenhagen, Denmark, serotype 03)
and used for agglutination assay. The assay was done
by standard method and the reaction read after over-
night incubation at 37°C.

The two toxin-producing Y. enterocolitica isolates
were grown in Luria broth (prepared from materials
from Sigma and Difco) overnight and 10* bacteria were
inoculated into 10 ml samples of buttermilk which
were held at 4°C and at room temperature for 6 h. The
buttermilk was centrifuged and the supernatant tested
for toxin production in the suckling mouse assay’.

Escherichia coli isolated from the stool of all indi-
viduals were tested for enteropathogenic serotypes. for
production of heat-labile and heat-stable toxins, Hep-2
cell adherence and for production of shiga-like toxins |
and I1 by enzyme immunoassay’.

Statistical analysis : Epi-Info software (Version 5.
CDC and WHO) was used for data analysis. Relative
risks and 95 per cent confidence intervals were used to
measure the strength of association between develop-
ment of symptoms and consumption of a particular
food item.

Results

All cases occurred between 29 September and |
October. The time from consumption of the food to
development of illness ranged from 7 to 49 h (median
16 h). The overall attack rate was 52 per cent, and was
similar for either sex. The affected individuals ranged
in age from 3 to 80 yr, 11 per cent being children. The
commonest symptoms were fever (96 %), diarrhoea
(92 %), abdominal cramps (92 %), headache (75 %).
rigors (71 %) and vomiting (67 %). Bloody stools were
not reported nor did any of the affected individuals
have an appendicitis-like illness. There were no deaths.
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The mean stool frequency was 9 per day, and the mean
duration of diarrhoea was 66 h.

The Table shows the magnitude of association
(measured as relative risk) between consumption of
various food items and illness. The only food item
significantly associated with risk of developing illness
was buttermilk. All those who had consumed butter-
milk fell ill.

Microbiological analysis revealed Y. enterocolitica
in 1 of 11 stool samples of the patients. Y. enferocoli-
tica was also isolated from the borewell water sample
taken initially. Both isolates exhibited all biochemical
attributes of pathogenic Y. enterocolitica (including
Congo Red binding) and both were positive for toxin
production in the suckling mouse assay. Both isolates
were of seiotype 3 and biotype 4. No other enteric
pathogens (including enteropathogenic. enterotoxi-
genic, enteroadherent or enterohaemorrhagic E. coli)
were isolated from stool, water or milk sampies. Cold
enrichment of the samples yielded Y. enterocolitica
only in the two instances where the organism had al-
ready been detected on direct plating, but not in any of
the other samples. All water samples had coliform
counts greater than 180/ml. ¥ emterocolitica was not
isolated from the second and third samples from the
borewell, or from the other well sampled.

Serology of the first paired samples revealed high
anti-Y. enterocolitica antibody titres (1 in 640 and | in
5120 dilution) in 2 of 12 patients and borderline titres
(1 in 160) in 1. No significant antibody titres were
detected in any of the 8 controls or 15 general popula-
tion samples. The second paired samples were all nega-
tive for antibody to this organism.

Toxin was detected in inoculated buttermilk kept
for 6 h, both at 4°C and at room temperature.

Discussion

Y. enterocolitica infection may cause intestinal, ex-
traintestinal and reactive (postinfectious) syndromes3.
Infection with this organism has been reported sporadi-
cally from India”!!, primarily in patients with diar-
rhoea. The organism usually causes illness by invasion
of the intestine. However, it also produces a heat-stable
enterotoxin resembling the heat-stable enterotoxins

Table. Magnitude of association between consumption of food
items and illness

Food item Relative risk ~ 95% confidence
(RR) intervals
Rice 2.14 0.38-11.95
Rasam 1.03 0.54-1.97
Sambar 2.26 0.66 -7.73
Vadai 1.02 0.44 - 2.41
Payasam 0.93 0.51-1.70
Curry (plantain) 1.41 0.70 - 2.81
Buttermilk 3.88* 213 -7.04
* Drinking water 1.03 0.55-1.91

*Statisticallv sienificant (P < 0.001)

(ST) of E. coli and non-01 Vibrio cholerae. The organ-
ism is a known cause of food poisoning,'2 and several
outbreaks have been reported. The contaminated
source responsible for such epidemics has usually been
some form of milk,'3*13 bean sprouts® or soya tofu'®. In
the latter two, spring water or well water were also
implicated. In a study from Ludhiana, the organism
was detected in milk and fruit juice during testing of a
number of food samples for pathogens'”. The organism
has also been isolated from many environmental water
sources'® where the non-pathogenic variety is more
commonly found®. However, there is a report of an
outbreak due to ingestion of unchlorinated well
water!?. There is no report, to date, from India of an
outbreak of food poisoning due to this organism.
Despite several limitations in the investigation of
the outbreak. the circumstantial evidence outlined be-
low leads us to believe that the outbreak was due to
contamination of buttermilk by Y. enterocolitica. Y.
enterocolitica of similar characteristics was isolated
from the stool of a symptomatic individual, as well ac .
from the water used to dilute the buttermilk. No other
enteric pathogen (including pathogenic E. coli) was
isolated from the stool of symptomatic individuals. The
demonstrable fall in antibody titre in paired samples
from 3 of 12 affected individuals suggests that they had
been exposed to the organism recently. Delay in obtain-
ing the first blood sample may explain why more of the
affected individuals did not have an antibody response
to the organism. It is likely that the Y. enrerocolitica
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present in the water used to dilute the buttermilk prolif-
erated in vitro producing toxin, and that ingestion of
this buttermilk caused the symptoms of food poisoning.
The short incubation period (median incubation period
16 h) and the associated fever and vomiting is consis-
tent with symptomatology due to ingestion of a pre-
formed toxin. However, it is possible that symptoms in
those affected individuals with longer incubation peri-
ods can be attributed to invasion of bowel mucosa by
the organism. The reason for the well water contamina-
tion was not investigated. However, it is likely that
there was a transient contamination, possibly from pigs
or cattle which are both known to be reservoirs of the
organism?®.
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