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Isolation of Yersinia enterocolitica
from cases of acute appendicitis and
ice-cream

M. El-Sherbini,' 8. Al-Agili? H. El-Jali.? M. Aboshkiwa® and M. Koha?
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ABSTRACT Seventy (70) appendiceal specimens and 80 ice-cream samples were analysed to
detect Yersinia enterocolitica using three different media. Both Y. enferocolitica and Citrobacter
fraundii were recovered in appendiceal specimens (17.1% and 8.6%) and ica-cream (26.25% and
18.75%) respectively. Thioglycollate medium was more selective and productive in isolating Yers-
infa. Y. enterocolitica was the major causative agent of acute appendicitis {11/25, 44%). It was
sensitive to chloramphenicol, gentamicin, tetracycline and trimethoprim-sulfamethoxazole.

Isolement de Yersinia enterocolitica chez des cas d’appendicite aigué et dans les glaces
RESUME Soixante-dix (70) spécimens d'appendice et B0 échantillons de glaces ont été analysés
pour 1a recherche de Yersinia enterocolitica en utlisant trols milieux différents. Les deux germes
Y. enterocolitica et Citrobacter freundii ont été retrouvés dans les spécimens d'appendice (17,1%
et 8,6%) et les échantilions de glaces (26,25% et 18,75%) respectivement. Le milieu au thioglyco-
late était plus sélectif ot productif dans Pisclement de Yorsinia. Y. enterocolitica était le principal
agent étiologique de l'appendicite aigué 11/25 (44%}). |l était sensible au chloromaphénicol, & la
gentamicine, a la tétracycline et au sulfaméthoxazote-triméthoprime.
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Introduction

Yersinia enterocolitica is an important
pathogen worldwide. In the past two de-
cades, there have been many reports of out-
breaks of yersiniosis with concomitant
right lower quadrant abdominal pain [{--3].
Y. entercolitica not only causes fulminate
infections that exactly mimic acute appen-
dicitis [6], which could affect the ability of
doctors to make the correct diagnosis, but it
also gives rise to chronic colitis and ab-
dominal pain in patients up to 5 years after
appendectomy [/].

It has been reported that ¥. enterocoliti-
ca invades the epithelium cells of the gas-
trointestinal tract to produce intestinal
disease in animals and humans. It also pro-
duces a heat-stable enterotoxin that con-
tributes to the symptoms of gastroenteritis
£71.

Recently, there has heen interest in the
recovery of ¥ enterocolitica from foods as
a result of yersinial food poisoning in New
York and Tennessee [&, ¢1. Furthermare, in-
fection of the appendices by enteroinvasive
Y. enterocolitica is primarily as a result of
ingestion of contaminated foods, including
milk [3,4]. Unlike other enteropathogenic
bacteria, it has a wide range of pH (4.4-9)
and is psychrophilic in nature {grows at
—1°C).

This study aimed to evaluate the liquid
media used ta recover Y enterocalitica
from appendiceal specimens and also ice-
cream as there have been few reports on the
occurrence of this arganism in such food.

Materials and methods

The patients included in this study lived in
the same area where the ice-cream was oh-
tained. Only appendiceal specimens and

ice-cream samples were used in the study
protocol.

Appendiceal specimens

Appendiceal specimens were taken from
70 patients who had been diagnosed with
acute appendicitis and had undergone ap-
pendectomies at Tripoli Medical Centre be-
tween October and December 1997. Their
ages ranged from 7 years to 44 years with
an average age of 18.5 years; 16 children
were under 16 years of age. Two appen-
diceal specimens were collected immedi-
ately from each operation; one was
immersed in a disposable sterile container
containing peptone physiological saline so-
lution for bacteriological isolation, and the
second was kept in formalin for histopatho-
logical examination. Both were then kept in
an ice-box (15 °C) while being transferred
to the laboratory. About 5 g of the first
specimen were ground aseptically in a dis-
posable plastic tissue grinder in a measured
volume (45 ml) of tryptone soya broth
(TSB) and incubated for 24 hours at 25 °C.
Then, ! ml of the culture was inoculated
into 9 ml each of phosphate buffered saline,
and TSR plus polymyxine (20000 1/1) and
Irgasan (10 mg/l} (TSB plus supplement).
In addition, 3 ml of culture were transferred
to 15 ml of thinglycollate medium. All the
cultivated broths were incubated at 25 °C
for 48 hours. A loopful of the culture was
streaked onto a Yersinia-selective medium,
Cefsulodin Irgasan Novobiocin (CIN) agar.
The plates were incubated at 25 °C for 24—
4R hours. MacConkey’s medinm was not
used because of its poor selectivity. Serolo-
gy was not carried out because of a lack of
specific antisera.

Ice-cream samples
Eighty (80) samples of ice-cream were ob-
tained from different groceries and super-
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markets. The samples were transferred in a
sample case to the laboratory without delay
and were prepared as described by Al-Ash-
mawy [/0]. The sample was softened by
standing in a water-bath kept at 40 °C for
10 minutes; 25 ml of the prepared sample
were diluted with 225 ml of TSB and incu-
bated at 25 °C for 24 hours. The inoculation
of the culture into the different selective
broths and the streaking onto CIN agar
were carried out as described before.
Suspected yersinial colonies (deep red
centre with a clear halo) were purified on a
tryptone soya agar {TSA) slope, incubated
at 25 °C for 24 hours and then identified as
described by Seeliger and Jones [/7]. The
biochemical tests used were Gram stain,
motility test (motile at 25 °C, non-motile at
37 °C), oxidage test, catalase test, Kligler
iron agar (KIA) test, followed by API-20E,
Specimens and samples were also cultured
far other pathogenic microorganisms using
standard microbiological methods. The
clinical isolates of Y. enterocolitica were
subjected to an antibiotics sensitivity assay.

Results and discussion

Evaluation of the selective broths
The conventional techniques used to iso-
late Y. enterocolitica from operative speci-
mens as well as food of animal origin are
slow and arduous. The problems include
the growth of psychrophylic competitors
and the length of time required to obtain re-
sutts, which may he as long as 1-2 months
at 4 °C. Thus, there is a need for selective
broths which can give reliable results
quickly (2 days) so that doctors can arrive
at a correct diagnosis. Quick results are also
necessary for food safety microbiologist
and public health officials, who are respon-
sible for assuring food is free of Yersinia
contamination.

Table 1 shows the results of a compari-
son between the three selective broths used
for the isolation of Y. enterocolitica from
the appendix specimens. Y. enterocolitica
was detected in 12 cases from the CIN agar
inoculated with the three selective broths.
Seven (7) positive cases were identified us-
ing the thioglycollate broth alone and 1
positive case with TSB plus supplement.
Two (2) positive cases were identified ns-
ing TSB plus supplement alone and 1 case
with phosphate buffered saline. Phosphate
buffered saline alone gave 1| positive case.

The detection of Y. enterocolitica in the
ice-cream using the three different liquid
media is illustrated in Table 2. Using the
thioglycollate medium, Y. enterocolitica
was detected in 22.5% (18/80) of the sam-
ples examined, followed by TSB with sup-
plements and phosphate buffered saline.

The thioglycollate medium contained
sodium thioglycollate and resazurine,
which acts as an oxidation/reduction indi-
cator, which has replaced the more toxic
methylene blue in the original formula.

Table 1 Evaluation of three selective broths
for detecting Y. enterocoliticain 70
appendiceal specimens

Selective media Positive cases

No. %

CIN 12 17.1
Thioglycollate medium 7 10.0
Thioglycollate medium and

TSB with supplement 1 1.4
TSB with supplement 2 249
TSB with supplement and

phosphate buffer saline 1 1.4
Phosphate buffer saline 1 1.4

CIN = Cefsulodin Irgasan Novobiocin
T88 = tryptone soy broth
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Table 2 Evaluation of three liquid media
used for detecting Y. enferocolitica in 80
ice-cream sampies

Table 3 Frequency of isolation of Y.
enterocolitica and other bacteria from
appendiceal specimens

Selective media Positive samples

No. %

Thioglycollate media 10 12.50

Thioglycollate medium and
TSB with supplements and

phosphate buffered saline 8 10.00
TSB with supplement 3 3.75
Total positive straaked

onto CIN agar 21 26.25

Y. enterocolitica was detected in 40% (20/50) of the
samples of home-produced ice-cream and i 3.3%
(1/30) of the samples of commercially produced ice-
cream.

TSB = tryptone soy broth

CiN - Cofsulodin Irgasan Nuvubivuin

Phosphate buffered saline is sensitive to
some strains of ¥, enterocolitica but is defi-
cient in nutrients compared with the other
media. Despite the superiority of thiogly-
collate medium, some positive cultures
were not detected and were recovered using
other selective broths.

Frequency of bacteria isolated

Y. enterocofitica was the of bacteria most
often isolated (44.4%) from the specimens
obtained from appendectomy, followed by
Citrobacter freundii (18.5%) and Klebsiel-
la pneumoniae (14.8%); Salmonella sp.,
Shigella and Pseudomonas aeruginosa
each constituted 7.4% (Table 3), Mixed in-
fection was detected in 18.5% of positive
cultures. Y enterocolitica was associated
with C. freundii, Salmonella sp. and P
aeruginosa in one specimen for each case,
while Y. enterocolitica and Shigella were
recovered in two cases (Table 3). Qur find-
ing of mixed infection is higher than that of

Isolated organism Positive cases

(n=27)
No. %

Y. enterocolitica 7 25.9
Y. enterocolitica and others 5 18.5
Total isolates of

Y. enterocolitica 12 44 4
Shigalla spp. 2 7.4
Klebsiella pneumoniae 4 14.8
Salmonelia spp. 2 7.4
Citrobacter freundii 5 18.5
Pseudomonas aeruginosa 2 7.4
Total isolates other than

Y. enterocolitica 15 55.6
Y. enterocolitica in acute

appendicitis 6/25 24
Y. enterocolitica and others

in acute appendicitis 5/25 20
Other bacteria in acute

appendicitis 14/25 56
Y. enterocolitica in chronic

appendicitis 12 50
Other bacteria in chronic

appendicitis 1/2 50

Stolk-Engelaar et al. who isolated ¥, enfero-
colitica together with Sal. typhimurium in
0.3% of specimens [12].

Of the 70 patients with appendicitis,
bacteria were isolated from 25 cases with
acute appendicitis; ¥ enterocolitica was
detected in 11 (44%) cases, either alone or
with other bacteria, and 14 (56%) cases
were infected with other pathogenic bacte-
ria. Y. enterocolitica was detected in one
case of chronic appendicitis while other
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pathogens were detected in another case
(Table 3).

Some investigators found 30%—40% of
operative specimens with acute appendici-
tis were infected with Y. enferocolitica
[1.5]. Attwood et al. found Y. enterocolitica
to be the cause of chronic yersiniosis [/].

Ice-cream samples

Of a total of 80 samples of ice-cream, 21
(26.25%) were contaminated with Y. en-
terocolitica (Table 2), while C. freundii
was found in 18.75% of the samples ex-
amined. The majority of the positive
yersinial samples were obtained from
home-produced ice-cream. This was
probably due to poor sanitation; the prod-
uct was not suhjected to heat treatment
during processing, which would allow
bacteria to enter the product from differ-
ent environmental sources. Our figures
are higher than those reported by El-
Gmiey [/3] who found 9% of the samples
analysed contained Y. enterocalitica. His
samples were collected from supermar-
kets and cafeterias in Mansoura City,
Egypt. Walker and Rrooks [ /4] recovered
Yersinia from 4.2% of food samples ex-
amined, including milk and dairy prod-
ucts.

The large number of ice-cream samples
contaminated by Y. enterocolitica increases
the possibility that the product can transmit
the infectious agent to human appendices,
primarily by ingestion of a contaminated
product. It suggests an epidemiological link
between food-borne transmission and hu-
man yersiniosis, which increases the risk of
postopcrative infection. Some investigators
have observed that many patients complain
of abdominal pain and chronic colitis for
1-5 ycars aftcr appendectomy in cases of X
enterocolitica infection [1,12].

Treatment
The clinical isolates were resistant to ampi-
cillin and sensitive to chloramphenicol,
gentamicin, tetracycline and trimethoprim-
sulfamethoxazole. These findings are in
agreement with those reported by Stoddard
et al. [4] and Hoogkaamp et al. [5].
Treatment with a suitable drug should
be given preoperatively, intraoperatively
and postoperatively.

Conclusion

We found a pronounced link between the
occurrence of Y. enterocolitica in ice-cream
(26.25%) and appendiceal infection
(17.1%), which indicates that contaminated
dairy products are a major cause of human
yersiniosis. Techniques for the rapid isola-
tion of Y. enterocolitica from foods and op-
erative specimens are necessary to enable
doctors to make correct diagnoses. In addi-
tion, food safety microbiologists need to be
able to moniter food for ¥ersinia contami-
nation. Educational programmes should be
designed for dairy-product producers and
handlers, and consumers in order to ensure
the production of food free of Yersinia. The
drugs recommended for patients diagnosed
with yersiniosis are chloramphenicol, gen-
tamicin, tetracycline and trimethoprim-sul-
famethoxazole.
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