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Effect of transport medium and transportation
time on culture of Helicobacter pylori from gastric
biopsy specimens
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Abstract
To determine whether transportation
time and use of a low budget transport
medium (NaCl 09 %) would influence
culture of Helicobacter pylori from gas-
tric biopsy specimens, upper gastro-
intestinal endoscopy was performed on
42 patients. The specimens were cultured
and examined histologically, and H
pylon antibodies were determined using
an ELISA technique. Patients were
regarded as H pylon positive when cul-
ture was positive or when histology or
IgG anti-H pylon antibodies indicated H
pylon infection. Rapid transportation of
gastric biopsy specimens in NaCl 0.90/o,
at room temperature resulted in a high
diagnostic yield (23 Hpylon positive cul-
tures in 26 patients with H pylon infec-
tion). A 24 hour delay in plating gastric
biopsy specimens after transportation in
NaCl 09%, at room temperature, did not
seriously affect results (22 instead of 23
H pylon positive cultures). The culture
results after transportation in Cairy-
Blair medium were comparable with
those after transportation in NaCl 0'90/o,
but because of availability, low cost, and
ease of handling in the endoscopy
department, NaCl O'90/o was preferred as
transport medium.
This study shows that for culture of

H pylon from gastric biopsy specimens
sterile saline is an adequate medium,
and that transportation can be delayed
for 24 hours without a significant loss of
diagnostic yield.

(7 Clin Pathol 1993;46:561-563)

Helicobacter pylori is a curved, spiral Gram
negative bacterium that lives in the human
stomach. Until now no other reservoir for the
bacterium has been identified. Since the suc-
cessful culture of Campylobacter pyloni, later
renamed Helicobacter pyloil, the bacterium
has been established as the major cause of
gastritis in humans.' At the last world con-
gresses of gastroenterology in Australia a
working party reported on the relation
between H pylori and peptic ulcer disease,
proposing a strategy for treatment.' A prob-
lem in treating H pyloni is that resistance to
several antibiotics has been reported-for
example, nitroimidazoles, fluoroquinolones,
and macrolides. This makes the need for
monitoring of susceptibility to antimicrobials
obvious.

Culture of H pylorn, however, can be diffi-
cult because of the fastidious nature of the
bacterium and its special characteristics.
Rapid transportation, multiple gastric biopsy
specimens, and special transport media are
considered important for a high diagnostic
yield45 making transportation to microbiolog-
ical laboratories difficult and costly.

Methods
Forty two patients (mean age 51 years, range
22-83, 16 women and 26 men) with severe
dyspeptic symptoms were investigated for the
presence of gastric Hpyloni infection. Patients
who had taken antibiotics, omeprazole, or
bismuth-containing drugs during the three
months before the study were excluded. Each
patient underwent upper gastrointestinal
endoscopy at which five biopsy specimens
were taken with a sterilised biopsy forceps
from the antrum 2 cm proximal to the
pylorus in intact mucosa.
One specimen was fixed in 10% buffered

formalin, embedded in paraffin wax, and cut
into 4,pm thick serial sections, which were
stained with haematoxylin and eosin. This
specimen was subsequently used for histolog-
ical identification ofH pylori and its associat-
ed gastritis.

Four adequate gastric biopsy specimens
were used for culture. Two gastric biopsy
specimens were transported to the microbiol-
ogy laboratory within two hours in small ster-
ile glass jars, closed with a screw cap, with
either 0-2 ml sterile saline 09% or Cairy-
Blair medium. Two gastric biopsy specimens
were transported to the laboratory in the
same way but left undisturbed at room tem-
perature for 24 hours. All specimens were
processed by direct platting on to the surface
of a blood agar plate (Blood Agar Base No 2,
Oxoid CM271, containing 5% sheep blood)
and inoculation in Skirrow's medium.

Specific IgA and specific IgG antibodies
against H pylori were measured by a modified
enzyme linked immunosorbent assay
(ELISA) technique using conjugates labelled
with immunoperoxidase specific for human
IgA and IgG. For standardisation of the mea-
surement of these antibodies, test conditions
were chosen such that the absorbance of the
standard reference serum was mean (SD) 0-5
(0.1) for IgA and 1-0 (01) for IgG. These
values were used to correct the absorbance
given by the sera under study. The results
were expressed as the absorbance index (AI):
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Mean OD reading (n = 2) of patient's serum

AI -Mean mean OD ofblank readingA Mean OD reading (n = 2) of reference serum
- mean OD of blank reading

where OD is the optical density.
An AI of more than 0-32 for anti-H pylori

IgG and an AI of more than 0 35 for anti-
H pylori IgA was considered evidence of
infection.6 The antigen preparation, a soni-
cate of six local prevalent H pylori strains, the
determination of intra- and interassay vari-
ability, and validation of the ELISA tech-
nique used have been described elsewhere.67

Patients were diagnosed as having gastric
H pylori infection when culture was positive
or in the case of a negative culture result,
when either histology or serology (IgG anti-
H pylorn) indicated Hpylori infection.
The x2 test for contingency tables was used

with Yates' correction.

Results
Forty two patients were studied: 23 had a
positive culture result for H pylori. In 19
patients culture results of gastric biopsy speci-
mens for H pylori were negative. Of these 19
patients, only one had both positive histology
and serology (both specific IgA and IgG anti-
bodies) indicating gastric H pylori infection;
two patients were positive only for Hpylori on
histological examination. The table shows the
results of the different diagnostic procedures
(transportation times, transport media, serol-
ogy and histology) for identifying gastric H
pylori infection. No significant difference (p =
0.87) between the different test methods was
found.
When considering the influence of trans-

portation time on gastric biopsy specimens
(table), in either sterile saline or Cairy-Blair
medium, no significant difference (p = 0 64)
was found between rapid and delayed trans-
portation. When considering the influence of
the two transport media on culture results of
gastric biopsy specimens (table), after rapid
transportation or delayed by 24 hours, with
storage at room temperature, the difference
between these two transport media was not
significant (p = 0-87). Four gastric biopsy
specimens were taken for bacteriological
examination from every patient resulting in
positive cultures in 23 patients. In these 23
patients only four had one negative culture of
a gastric biopsy specimen while the other
three gastric biopsy specimens from the same
patient were positive, resulting in 88 positive
gastric biopsy culture results out of a possible
positive culture total of 92. All four culture

Culture results after different transportation times (<2 h and 24 h) and transport media
(NaCi 09% and Cairy-Blair) compared with IgA and IgG anti-H pylon antibodies and
histological examination ofgastric biopsy specimens

Culture
Histology

NaCI 0-9% Caby-Blair Serology
Haematoxylin

Patients (n = 42) <2 h 24 h <2 h 24 h IgA IgG and eosin

Hpylori positive 23 22 23 20 19 24 19
Hpylori negative 19 20 19 22 23 18 23

X2 = 2-45; df = 6; p = 0-87.

negative biopsy specimens (one NaCl, three
Cairy-Blair) from H pylori culture positive
patients were stored for 24 hours at room
temperature.

In the other patients all four biopsy speci-
mens showed negative culture results for
H pylori.

Discussion
Although the presence of spiral organisms
was first shown in the human stomach in the
nineteenth century, it was the successful cul-
ture of H pylori by Warren and Marshall in
1982 that revived interest and stimulated
research all over the world. Culture is proba-
bly not the most sensitive test for H pylori: it
is, however, 100% specific and will in the
near future be essential for determining
antimicrobial susceptibilities. Despite good in
vitro activity8 many antimicrobial agents,
especially in monotherapy, have proved inca-
pable of eradicating H pyloni from the gastric
mucosa partly due to resistance. Testing of H
pylori for antimicrobial susceptibility is there-
fore useful in determining and monitoring
resistance against metronidazole and nitrofu-
rantoin9 in individual patients and in the pop-
ulation at large.
To make H pyloni culture from gastric

biopsy specimens possible in every endoscopy
unit, efficient and low cost means of trans-
portation to microbiological laboratories are
essential. In the past multiple biopsy speci-
mens, rapid transportation, cooling (4°C) and
specialised transport media (nutrient broths
or buffer solutions) were thought to be essen-
tial for good culture results.4 50

In this study of 92 gastric biopsy specimens
from 23 patients with positive gastric cultures
for H pylori, only four (4 3%) were negative
(after 24 hours of transportation). This can
be attributed to a delay in transportation or
to sampling error but does not justify the
routine practice of taking multiple gastric
biopsy specimens for culture purposes.
Transportation of specimens took place in
sterile saline or Cairy-Blair medium.
Although a slightly higher number of positive
cultures was obtained with sterile saline as
transport medium (table), the difference with
Cairy-Blair medium was not significant (p =
0 87). When sterile saline was used as trans-
port medium, 23 H pylori positive patients
out of 26 patients with evidence of H pylori
infection (according to the definition) were
identified. The use of specialised transport
media does not, therefore, seem necessary,
and adds only to the costs of transportation.
Because of these findings, general availability,
and the ease of handling, sterile saline is to be
preferred as a transport medium for gastric
biopsy specimens. The time for transporta-
tion and storage of gastric biopsy specimens
at room temperature (20°C) did not signifi-
cantly (p = 0'64) affect H pyloni culture
results (table). The negative cultures after 24
hours were mainly caused by three negative
results in Cairy-Blair transport medium
(table), indicating that gastric biopsy speci-
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mens can be kept at room temperature in the
endoscopy unit and transported to a microbi-
ological laboratory at convenient hours (with-
in 24 hours). We therefore conclude that in
previously untreated patients adequate cul-
ture results for H pylo?i from gastric biopsy
specimens can be obtained by taking one sin-
gle antral biopsy specimen and by transporta-
tion in sterile saline, at room temperature,
within 24 hours to a local or regional micro-
biological laboratory.
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