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Abstract

In the experimental study, four chicks were inoculated orally with 1x10° cfu/ml of H. pullorum, ATCC 51801 strain. Stool samples from each
animal were collected and a pool of faecal content has been achieved. Totally 77 swabs taken from the sample pool were stored at -18°C,
+4°C, + 25°C, respectively and were examined by culture every hour within first 24 h. In conclusion, the survival time of H. pullorum was
determined as 11 hours at +25°C, 14 hours at +4°C and 16 hours at -18°C.
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Helicobacter pullorum’un Degisik Isilarda ve Siirelerde
Dayanikliliginin Belirlenmesi

Ozet

Bu deneysel calismada, 4 adet civcive 1x10° cfu/ml H. pullorum, ATCC 51801 susu oral yolla inokule edildi. Diski 6rnekleri toplandi ve diski
havuzu olusturuldu. Toplamda diski havuzundan alinan 77 svab -18°C, +4°C ve + 20-25°C'de saklandi ve 24 saat icinde her saat basi kultirel
metot ile incelendi. Sonug olarak, H. pullorum’un dayanikhihgi +25°C'de 11 saat, +4°C'de 14 saat ve -18°C'de 16 saat olarak belirlendi.

Anahtar sozciikler: H. pullorum, Dayaniklilik, Civciv, Diski

INTRODUCTION

Helicobacter pullorum, first described by Stanley et
al™, has been associated with hepatobiliary and gastro-
intestinal diseases in chickens and in human beings. This
putative enterohepatic pathogen, or its DNA, has been
detected in the intestinal contents of chickens %, guinea
fowl B, turkeys  and a psittacine bird 7. In humans, H.
pullorum has been isolated from feces ©9. Although it has
not yet been clearly proven that H. pullorum has zoonotic
potential. As poultry carcasses can be contaminated by H.
pullorum @ during slaughtering, the potential role of these
bacteria as an emerging foodborne human pathogen
needs to be considered .

Like other Helicobacter species, H. pullorum is fastidious
bacterial pathogen difficult to isolate "', Although it has

been mentioned by many researchers that samples for
isolation procedures should be send to the laboratories
within minimum time period and with cold chain 54, there
is no reported study about transportation procedures
or limitations of the samples. Therefore, examining the
viability of H. pullorum in different temperatures and
time periods was decided. Several authors reported that
different atmospheric environments, incubation period
and incubation temperatures had been examined for the
isolation of H. pullorum 13491 Culture is time consuming
and difficult, and fresh samples are needed for this
purpose, therefore PCR is also recommended to use along
with culture I'12,

The aim of this study is to examine the viability of
Helicobacter pullorum in different temperatures and time
periods.
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MATERIAL and METHODS

This study was approved by the Animal Care Committee
of Istanbul University, Faculty of Veterinary Medicine,
Approval no: 2012/49.

In the experimental study, four 19-day-old chicks, which
were determined H. pullorum negative by cultural methods
and PCR, were used. The chicks were inoculated orally with
1x10° cfu/ml of Helicobacter pullorum, ATCC 51801 strain
and clinically examined on an hourly basis. After 24 h, stool
samples from each animal were collected and examined
by culture and PCR analyses for confirmation of the
experimental infection. It was confirmed with detection
of H. pullorum by culture described by Ceelen et al® and
Zanoni et al.™ and by PCR according to Stanley et al™ and
Ceelen et al.B.

After confirmation of the experimental infection, cecal
and colon contents of each animal were collected followed
after the necropsy of the animals and a pool of faecal
content have been achieved 3.

Totally 77 swab samples were collected with Stuart agar
gel medium transport swabs (Copan Diagnostics) from the
sample pool. This phase regarded as hour “0”. Two of the
swab samples were used for isolation and confirmation
of H. pullorum occurrence by PCR and the remaining
swabs were divided into three groups consisting of 25
swabs. Sample groups were stored at -18°C, +4°C, +25°C,
respectively and those samples were examined by culture
every hour within first 24 h and the last inoculation onto
medium was performed at the 48" h.

The swabs were inoculated into Brain Heart Infusion
Broth (HiMedia) supplemented with inactivated horse
serum and glucose (Sigma Chemical Co). Dilutions were
inoculated onto Blood Agar Base No 2 (Oxoid) with 5%
sheep blood using the modified filter technique of Steele
and McDermott . 100 pl of dilutions was spread onto 47
mm large in diameter and 0.65 pm pore size sterile filter
(Sartorius) that has been previously placed on the Blood
Agar Base No 2 surface. The plate was incubated at 37°C
for 1 h in a microaerobic atmosphere. After incubation,
the filter was removed and the agar surface streaked
with a sterilized loop. Then plates were incubated under
microaerophilic condition using gas generating kit
(CampyGen, Oxoid) at 37°C for 7 days and examined daily
for microbial growth. Very small, greyish-white, alpha
hemolytic colonies were selected and purified on a Blood
Agar Base No 2 plate. The biochemical characterization
of the isolates was performed using the following tests:
catalase, cytochrome oxidase, urease, hippurate and
indoxyl acetate hydrolysis, nitrate reduction, hydrogen
sulphide production in triple sugar iron agar, growth in
the presence of 3.5% (w/v) NaCl, 1% (w/v) glycine and 1%
(w/v) bile, growth at 25°C, 42°C and on MacConkey Agar
((BBL, Becton, Dickinson and Company), susceptibility

to nalidixic acid and cephalotin (BBL, Becton, Dickinson
and Company) B4,

RESULTS

Growth and biochemical characteristics of H. pullorum
were shown in Table 1.

H. pullorum was isolated from the swab samples taken
at hour "0” and occurrence of the agent confirmed by
PCR from the sample taken at the same hour. The survival
duration of the microorganism were 11 h, 14 h and 16 h
at 25°C, +4°C and -18°C, respectively.

DISCUSSION

In this study, isolation medium, atmospheric conditions,
incubation time, and incubation temperature provided
in optimal conditions for recovery of H. pullorum from the
experimentally infected chicks’ cecal and colon contents.
The effects of different storage temperatures and times
on the viability of H. pullorum which were stored in their
natural environment such as feces were determined. The
survival time of H. pullorum was determined as 11 h at
+25°C, 14 h at +4°Cand 16 h at -18°C.

Although it has been considered that detection of the
number of bacteria in the each inoculated medium would

Table 1. Growth and biochemical characteristics of H. pullorum

Tablo 1. H. pullorum’un lireme ve biyokimyasal 6zellikleri

Growth and Biochemical Characteristics H. pullorum
Gram-negative +
Oxidase +
Catalase +
Urease =
Hippurate hydrolysis +
Indoxyl acetate hydrolysis =
Nitrate reduction +
Trace HSin TSI 3

Growth on Media Containing

1% (w/v) glycine =
1% (w/v) bile +
3.5% (w/v) NaCl -

Growth at

42°C (m0O?) +

25°C (m0O?) =

Antimicrobial Susceptibility

Nalidixic acid (30 pg) S

Cephalotin (30 pg) R

TSI = Triple sugar iron, NaCl = Sodium chloride, mO? = microaerobic
atmosphere; S = Susceptible, R = Resistant
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contribute the results of the study, due to the difficulties
of isolation procedures this step has not been performed.
However as a result of this study, it is revealed that the
samples should be processed without any storage time,
and in a case if they need to be stored, -18°C would be
better instead of higher temperatures like +4°C or +25°C.

Different ratios were determined in the studies on the
presence and prevalence of H. pullorum even few studies
have been conducted worldwide 248121516 The authors
suggested that it is difficult to compare those results due
to the different diagnostic methods and different kinds
of samples, such as frozen versus fresh samples that have
been used in each study 2. Ceelen et al.®! examined the
occurrence of H. pullorum in broilers from samples stored
at -20°C and -70°C, by using both polymerase chain
reaction (PCR) and isolation, respectively. The researchers
suggested that their low isolation rate of H. pullorum from
cecal samples might have been the result of examining
frozen, as opposed to fresh, samples. Manfreda et al.!'?
reported that the relatively high isolation rate (78.47%)
in their study compared with other studies ' might
have been due to the usage of fresh materials instead of
frozen samples.

H. pullorum were not isolated from any of the samples
while H. pullorum DNA was detected in 55.21% (53/96)
by PCR in a study in which the presence of H. pullorum in
caecum and colon of 96 broiler chickens from different
commercial slaughtering facilities were examined 1,
The authors indicated that, some of the samples could
be collected only by authorized veterinarians instead of
themselves, therefore the delivery time of the samples
to the veterinarians were not clear, and those samples
were transferred to the laboratory within 6 hours on 4°C.
In addition to this situation the processing of the sample
has taken approximately one hour in the laboratory. The
researchers suggest that the reason of lack of isolation in
the study might have been due to the time period passed
between sampling and culture.

When the survival time of the bacteria in feces is
considered, it can be suggested that the time period for
the transmission of the agent via contaminated poultry
meat is relatively limited. It has been revealed that,
studies such as detailed examination of occurrence of H.
pullorum on the retail poultry products, determination of
viability period of the agent on poultry carcasses would
be helpful for understanding the transmission of the
bacteria through human and designating the bacteria as
a food-borne pathogen. The role of H. pullorum among the
food-borne infections will be better understood by further
epidemiological studies based on the current study.
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