466

Letter to the Editor

Modification and Evaluation of Brucella Broth Based
Campylobacter jejuni Transport Medium’
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BAI Yao'**, CUI Sheng Hui**, XU Xiao®, and LI Feng Qin""

Reliable transport of Campylobacter jejuni
isolates is critical to microbial epidemiology
research, especially in developing countries without
a good temperature control mailing system.
Various factors, including oxygen, temperature,
transport medium composition, could affect the
survival of C. jejuni. In this study, the protective
effects of different ingredients in C. jejuni transport
media at 4 °C and 25 °C and under aerobic condition
were quantitatively evaluated respectively. The
results showed that enriched medium,
supplementation with 5% blood and being kept at
4 °C could improve the viability of different C. jejuni

strains during transport. In addition,
supplementation with 25 mmol/L L-fucose in
Wang’s transport medium could significantly

improve the survival of C. jejuni at both 4 °C and
25 °C. To the best of our knowledge, this is the first
report to evaluate the protective effect of L-fucose
in enriched C. jejuni transport medium which is
feasible in developing countries without an
effective cold chain mailing system. These data will
be good reference for C. jejuni transport medium
improvement in future.

Campylobacter jejuni is one of the major
pathogens causing foodborne bacterial infections
worldwide™. It has been identified from a variety of
sources, including foods, water, animals, and human
being samplesm. Different surveillance networks
have been established to study the epidemiology
and health impact of this pathogen[3'4]. Since C. jejuni
requires microaerophilic condition to grow and is
sensitive to oxygen at high concentration®,
therefore, the exchange of the bacterial cultures
among laboratories needs dependable and fast
transportation means. Studies have shown that
various factors, including oxygen, temperature,
medium composition, could affect the survival of C.
jejuni during transportls]. Different transport media
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have been developed and qualitatively evaluated for
C. jejuni shipmenth], but quantitative evaluation data
of transport medium were limited and the reliable
shipment of C. jejuni isolates is still a technical
barrier, especially in developing countries without
good temperature control mailing system. In this
study, the protective effects of different ingredients
in C. jejuni transport media at 4 °C and 25 °C and
under aerobic condition were quantitatively
evaluated. The purpose of this study was to improve
the protective effect of transport medium under
aerobic conditions for the short-term shipment of C.
jejuni strains.

Bacterial Strains: Six C. jejuni strains were used
in this study for transport medium evaluation,
including strain ATCC33291, strain ATCC33560, strain
C10-1 and strain C12-1 (two strains from WHO
external quality control system), strain FC13771 and
strain FC13775 (two human strains from China CDC).
All the strains were kept in Brucella broth (BD,
Beijing, China) with 5% laked sheep blood and 50%
glycerol at -80 °C freezer and cultured on
Mueller-Hinton (MH, BD, Beijing) agar with 5% laked
sheep blood under microaerophilic condition (5% O,,
10% CO,, 85% N,) at 42 °C.

Transport Medium Preparation and Evaluation:
Six kinds of transport media were evaluated in this
study, including Cary-Blair medium, Brucella broth
with 0.4% agar, Brucella broth with 0.4% agar
supplemented with (a) 5% fresh sheep blood, (b) 5%
laked sheep blood, (c) 5% laked sheep blood and FBP
(a combination of 0.05% ferrous sulphate, 0.02%
sodium bisulphite and 0.05% sodium pyruvate), or (d)
5% laked sheep blood and 25 mmol/L L-fucose,
respectively. Approximately 10° CFU/mL of each C.
jejuni strain fresh culture were inoculated in each
kind of transport medium and dispensed into 2 mL
sterile tubes with 1 mL each. The inoculated
transport media were kept at either 4 °C or 25 °C.
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The viability of different C. jejuni strains in the
inoculated transport media was measured by plate
counting method.

Survival of Strain ATCC33291 in Transport
Media at 4 °C: In Cary-Blair medium kept at 4 °C, the
survival rate of strain ATCC33291 showed a
substantial decline on the fifth day (8.8%) and no
alive bacteria were found on the seventh day. But in
Brucella media supplemented with 5% laked or
non-laked sheep blood, the substaintal decline of
survival rate was found on the 14" day (4.2%-8.6%).
When 25 mmol/L L-fucose was added in Brucella
media with 5% laked sheep blood, the survival rate
of strain ATCC33291 was still 42.6% on the 14" day
(Figure 1 A). Supplementation with FBP in transport
media did not improve the survival of strain
ATCC33291 at 4 °C.

Survival of Strain ATCC33291 in Transport
Media at 25 °C: In Cary-Blair medium, 0.5% of
bacteria survived after 24 h and no alive bacteria
were found after 48 h. In Brucella media, 5.4% of
bacteria survived after 24 h and no alive bacteria
were detected on the third day. In Brucella media
supplemented with 5% laked sheep blood, the
survival rate was 25% after 48 h and 7.1% on the
third day. When 5% laked sheep blood and 25
mmol/L L-fucose were added in Brucella media, the
survival was further improved and 14.8% of cells
survived on the third day and alive bacteria were
even found on the fifth day (0.1%, 4.0x10° CFU/mL)
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(Figure 1B).

Survival of Other Five C. jejuni strains in Brucella
Media at 25 °C: The survival of the other five C. jejuni
strains except ATCC33291 were further determined
in Brucella media with 5% laked sheep blood and 25
mmol/L L-fucose and in Brucella media with only 5%
laked sheep blood. Supplementation with 25 mmol/L
L-fucose in Brucella media could improve the survival
of all tested strains. After being kept at 25 °C for 72 h,
the survival rates of the five strains in media with 25
mmol/L L-fucose were 1.3 to >10 times higher than
those in media without L-fucose. Four out of the five
strains in Brucella media with 5% laked sheep blood
and 25 mmol/L L-fucose had alive bacteria to be
found on the fifth day compared with one strain
survived in Brucella media with only 5% laked sheep
blood. Strain FC13775 could survive in Brucella
media for more than 10 d at 25 °C and showed the
best viability in the transport media compared with
the other strains in this study (Table 1).

In this study, the protective effects of different
ingredients in C. jejuni transport media were
evaluated quantitatively.  Enriched  medium,
supplementation with blood and L-fucose and
refrigeration could improve the viability of C. jejuni
strain during transport. Especially, the
supplementation with 25 mmol/L L-fucose in
enriched transport medium could improve the
survival of C. jejuni at both 4 °C and 25 °C. To the
best of our knowledge, this is the first report of using

Time (days)

Figure 1. Survival rate of C. jejuni ATCC33291 in transport media at 4 °C (A) and 25 °C (B). -+ Cary-Blair
medium; -e-Brucella broth with 0.4% agar; =+Brucella broth with 0.4% agar and 5% laked sheep
blood;= Brucella broth with 0.4% agar, 5% laked sheep blood and 25 mmol/L L-fucose.
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L-fucose in enriched C. jejuni transport medium
which is feasible in pathogen delivery in developing
countries without effective cold chain mailing
system.

Previous studies have qualitatively evaluated the
protective effects of different C. jejuni transport
media by swab inoculation and enrichment
detection method”™, limited guantitative data were
available for the protective effect evaluation of C
jejuni transport medium. In this study, the protective
effects of different C. jejuni transport media were
guantitatively compared. Although C. jejuni could
survive in Cary-Blair transport medium for more than
10 d at 4 °C, but the alive bacteria were dramatically
decreased on the fifth day (Figure 1A). At 25 °C, no
alive C. jejuni ATCC33291 were found in Cary Blair
media after 48 h, which was similar to a previous
study[m]. Our data showed enriched medium, blood
and 25 mmol/L L-fucose were important for the
survival of C. jejuni at both 4 °C and 25 °C during
transport. Brucella broth is an enriched non-selective
medium intended for the cultivation of most
anaerobic bacteria and microaerophilic bacteria
from clinical specimens. And blood is an ingredient
widely used in C. jejuni culture medium. The
USDA/FSIS laboratory guide book recommends using
Brucella medium supplemented with 5% lysed horse
blood (Wang’s media) to transport Campylobacter in
ice package. It also recommends to use a sterile
cotton swab and dispenses the entire lawn of
bacteria from three or four plates into a single
cryovial containing the Wang'’s transport medium.
Our data showed that if C. jejuni culture was
homogenously mixed in the transport media,
inoculation with 10® CFU/mL of C. jejuni was enough
for culture delivery, instead of the high
concentration of culture from three to four plates as
recommended in the USDA/FSIS laboratory guide
book. Our data also showed both fresh and laked
sheep blood had a good protective effect for C. jejuni
in transport medium which had also been used in
other studies™®. Since sheep blood is easier to
obtain than horse blood in China, these data would
be a good reference for transport medium
improvement.

A recent study reported a new metabolic
pathway in C. jejuni strains that could utilize L-fucose
as a substrate for growth[m. This pathway was linked
to an 11-open reading frame plasticity region of the
bacterial chromosome which was widely distributed
in the strains from various host species[u]. Our data
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showed supplementation with 25 mmol/L L-fucose
could improve the survival of C. jejuni strain in
transport medium at both 4 °C and 25 °C, which
might be related with this new recognized metabolic
pathway. FBP has been proved to be an efficient
Campylobacter growth supplement, but it did not
show any protective effect for C. jejuni in transport
medium. Since the L-fucose pathway was widely
distributed in C. jejuni strains and related with its
pathogenicity, L-fucose might be a good supplement
ingredient in C. jejuni transport medium in future.

In conclusion, enriched medium, supplemen-
tation with 5% sheep blood and 25 mmol/L L-fucose
and low temperature could improve the survival of C.
jejuni strain at both 4 °C and 25 °C, these data will be
good reference for C. jejuni transport medium
improvement in future.
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