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Helicobacter pylori as a zoonotic infection: the dection of H. pylori antigens

in the milk and faeces of cows

Hajieh Ghasemian Safaei*®, Ebrahim Rahimi®, Ashkan Zandi®, Alireza Rashidipour®

Abstract

BACKGROUND: The prevalence of Helicobacter pylori infectiorhigh may increase the risk of gastritis, pepticetdc

and cancer, has increased worldwiddiis number is estimated to be around 70-90% ireldping countries and
25-50% in developed countries. It is possible thatbacterium can be transmitted via food and wadewell as zoo-
notically and iatrogenically. Because of high pilemae of this infection in Iran, the aim of thisidy is to examine
whether H. pylori infection might be transmittedrin cow's milk and faeces.

METHODS: The existence of the H. pylori antibody and amiges investigated in samples of serum, milk, awtés
from 92 lactating Holstein cows in Shahrekord, Irihe H. pylori antigen and antibody were deteaisihg ELISA
and were confirmed by PCR.

RESULTS: It was found that out of 92 serum specimens, Z84Rof the cows were positive for the pylori antibody

and 67 specimens were negative. From these 25amtiop cows, 10 (40%) faeces samples and four JIé#k sam-

ples were antigen positive fét. pylori. Four of the antigen-positive milk specimens wals® antigen positive for fae
ces. The existence of thireC gene was also confirmed in positive samples of amild faeces.

CONCLUSIONS: There is a possibility that cow's milk is a tramssion mode in H. pylori infection and faecal canta
nation and inappropriate management processes tranisfer H. pylori to humans. The awareness oHhpylori epi-
demiology and its method of distribution are neaegdor public health measures and controlling $heead of this
bacterium. Further investigation with a greater gienmumber is necessary to verify the ability offlori transmis-
sion via milk consumption.
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elicobacter pylori can cause chronic
Hgastritis, peptic ulcers, and even can-

cer in humans. Its prevalence has in-
creased worldwide to the point that more than
seven million infections are now reported
every year. The prevalence of H. pylori is 70-
90% in developing countries and 25-50% in
developed countries.! Studies have shown that
the prevalence of this infection in Isfahan prov-
ince is 70-80%.12 Knowledge of the epidemiol-
ogy and the ways of transmission of H. pylori
is important for preventing its distribution and
this can be useful for identifying high-risk

populations, especially in areas that have high
rates of gastritis, peptic ulcers, and gastric can-
cer. The source and transmission of this bacte-
rium has not been clearly explained yet. How-
ever, Goodman and Correa stated that humans
are the only natural host of H. pylori and that
the bacterium can be transmitted via food and
water as well as zoonotically and iatrogenical-
ly, especially among those sharing the same
residence. This could also be consistent with a
common source of transmission.3-5

Cow’s milk is usually consumed as human
food, especially by children. Therefore, one of
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the suggested theories is the transmission of H.
pylori through milk from animals to human
beings. Some studies have reported the pres-
ence and survival of H. pylori in dairy and
milk products.t-10 Therefore, the high preva-
lence of infection in central Iran might partly
be because of animal and milk contamination.
As such, the goal of this study is to examine
whether H. pylori infection might be transmit-
ted from cow’s milk and faeces.

Methods

In this study, which was conducted from May
2008 to September 2009 in Shahrekord (Iran),
the existence of H. pylori was investigated in
the serum, fresh raw milk and faeces of 92 lac-
tating Holstein cows from 12 flocks (size range
30-40 cows). Cows were selected according to
lactation and age (at least two years old). There
were no differences in the environmental situa-
tions or the feeding and sanitary management
of the flocks. Five millilitres of blood, 10 millili-
tres of milk and 10 grams of faeces from each
cow was collected into sterile common bottles.
The specimens were transported in ice-cooled
containers to the laboratory within two hours
after collection. The serum samples were fro-
zen at -80°C until processing. The stool sam-
ples were also stored at -20°C before the test. A
small portion of the specimen was mixed with
sample diluents. Milk samples were filtered
and kept in -20° before the test. We used ELISA
to investigate IgG Antibody titre against H.
pylori in the serum samples’ according to the
manufacturer's instructions (Radim Co., Iran).
Milk and faeces samples of seropositive cows
were tested for H. pylori antigens using the
ELISA kit (11) (GA Co. Germany) . The Helico-
bacter pylori 1gG antibody and antigen test is
based on an enzyme immunoassay (ELISA)
utilising a horseradish peroxidase conjugated
detection antibody or antigen and the results
were read by spectrophotometer (450 nm). The
cut-off values were: less than 0.140 was consi-
dered negative; between 0.140 and 0.159 was
considered equivocal and greater than or equal
to 0.160 was considered positive. Equivocal
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results, according to the manufacturer's in-
struction, should be repeated. The results were
then confirmed by a PCR test.l2 DNA was ex-
tracted by the DNA extraction kit (Roche Co.
Germany) and its density was assessed by op-
tic densitometry. Extracted genomic DNA was
amplified for the UreC gene and detected with
the specific primers
HP-F:.5-GAATAAGCTTITAGGGGIGITAGGGGS3,
HP-R:5GCITACTTTCTAACACTAACGCGC3.

The gene product was 294 bp. PCR reac-
tions were performed in a final volume of 50
puL containing 5 pL 10x buffer + Mg, 2 mM
dNTP, 2 unit Tag DNA polymerase, 100 ng ge-
nomic DNA as a template, and 25 picomole of
each primer. PCR was performed using a
thermal cycler (Eppendorf Co. Germany) un-
der the following conditions: an initial denatu-
ration for 10 minutes at 94°C; 35 cycles for 1
minute at 94°C, 1 minute at 55°C, 1 minute at
72°C, and a final extension at 72°C for 10 min-
utes.2 PCR yields were electrophoresed in
1.5% agarose gels (Roche Co. Germany) con-
taining ethidium bromide. A DNA ladder
(Fermentas Co. Germany) used to detect the
molecular weight of observed bands under a
UV lamp. All tests were performed in tripli-
cate. Samples inoculated with H. pylori were
used as positive controls.

Results

A total of 200 subjects were studied. Based on
serological tests (ELISA), it was found that out
of 92 serum specimens, 25 (27%) of the cows
were positive for the H. pylori IgG antibody
and 67 specimens were negative. From these 25
seropositive cows 10 (40%) faeces samples and
four (16%) milk samples were antigen positive
for H. pylori (Table 1). Four of the antigen-
positive milk specimens were also antigen pos-
itive for faeces. The UreC gene was detected in
the milk and faeces samples of antigen positive
cows using the PCR method. The PCR product
size was 294 bp. The seropositive cows came
from six different flocks and the faeces and
milk antigen-positive samples came from three
of these.
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Table 1. Frequency of H. pylori contamination
in seropositive cows’ raw milk and feces

Specimen Positive (%) Negative Total
Serum 25 (27) 67 92
Milk 4 (16) 21 25
Feces 10 (40) 15 25

Discussion

The prevention and control of the prevalence
of H. pylori infection and thereby the spread of
gastritis, gastric ulcer, and gastric cancer in
humans is very important. In central Iran, the
prevalence of H. pylori is very high (78%). One
of the major sources of infection in humans
could be cow, sheep, and goat’s milk contami-
nated with H. pylori.l® The consumption of
milk and its products vary considerably in dif-
ferent regions in the world. Bovine milk and
dairy products have a long tradition in human
nutrition. Iranian people especially children
drink cow’s milk commonly. In this study,
cow’s serum, milk, and faeces were investi-
gated to find the possible source of contamina-
tion. For this purpose, the antibody against H.
pylori was investigated in 92 cows from 12
similar flocks. The results showed that 27% of
serum samples from six flocks showed antibo-
dy against H. pylori. The existence of H. pylori
antibody in cow’s serum might indicate that H.
pylori is a commensal in cows, which might be
H. pylori's natural host as Dore et al. indicated
for sheep.” Seropositive cows were tested for
H. pylori antigen in faeces and milk. Forty per-
cent 16 of faeces specimens and 16% (four) raw
milk specimens were found to be antigen posi-
tive for H. pylori from three flocks. Four anti-
gen-positive milk specimens were also antigen
positive in the faeces samples. The cost-
efficient ELISA kit used for the detection of H.
Pylori IgG antibody is very sensitive (96%) and
highly specific (97%) and for H. Pylori antigen
detection, sensitivity of the test is 98% and its
specificity is 99%. The existence of UreC gene
was also confirmed in positive antigen samples
of milk and faeces by PCR method.

Fujimura et al showed that the prevalence
of H. pylori was 50% in cow faeces and 38% in
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soil samples. Contact with cow faeces and soil
is the main source of milk contamination. Milk
could also be contaminated during production
or because of the inadequate post-processing
hygienic management of the product, which
could transmit the bacteria to humans.® Aze-
vedo et al could not prove the existence of H.
pylori in milk through culturing. These find-
ings are very important to explain the way of
transmission of H. pylori to humans through
milk and food.’* Fujimura et al reported that
H. pylori might not be cultured in pasteurised
cow's milk because it might be changed to a
coccoid form through pasteurisation. They
found the ureA gene of H. pylori in 13 out of
18 (72.2%) raw milk samples and in 11 out of
20 (55%) commercial pasteurised milk sam-
ples.® Wang et al and Orozco et al showed a
progressive decrease in bacterial load with an
average survival of nine days in pasteurised
milk and 12 days in UHT milk, with an esti-
mated average of original inoculums of 105
and 106 cfu/ml. Other studies were unable to
pick up H. pylori from the culture of pasteu-
rized milk. Anti H. pylori effects in milk might
damage H. pylori and inactivate a non cultur-
able state that inhibits its multiplication in cul-
ture media.#1> H. pylori changes in three dif-
ferent forms under environmental stress: first,
viable spiral forms that are culturable, virulent,
and infectious and induce inflammation in ex-
perimental animals; second, in viable coccoid
forms that are nonculturable, less virulent, and
less likely to colonise and induce inflammation
in experimental animals; and a third form that
is a nonviable degenerative forms of dying H.
pylori.te It is necessary to detect the coccid
form of active bacteria by using the PCR me-
thod.”

Conclusions

This study is the first to look for the presence
of bacterial antigens in cow's milk, one of the
most consumed foods for children in Iran, to
recognize the mode of transmission of H. pylo-
ri. According to this study and similar pre-
vious ones, faecal contamination and consum-
ing infected cow milk might be a transmission
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way for H. pylori infection and unfit manage-
ment could transfer H. pylori to humans. The
awareness of H. pylori epidemiology and me-
thods of its distribution is essential for public
health authorities and controlling the spread of
this bacterium. Further investigation with a
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fy the ability of H. pylori to spread via milk
consumption.
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