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Abstract:

Objective: to explore a new serological method for detecting Helicobacter pylori ¢ H. pylori D

infection. Methods: Serum soluble antigen of H. pylori was detected by using avidin-biotin ELLISA technique
to evaluate the status of H. pylori infection and for comparison with rapid urease test ( RUT D, histologic
examination and serology. Results: The sensitivity, specificity, positive predictive value and negative predic-
tive value were 77.46%, 91.07%, 91.67% and 76.12 %, respectively. The prevalence rate of serum H.
pylori soluble antigen in 138 patients undergoing endoscopy was similar to the rate obtained by *C-UBT
methods ¢ P>0.05). Conclusions: The detection of serum H. pylori soluble antigen( HpSAg) could be used
as a new serological method which is accurates and convenient> not affected by the memorizing reaction of
serum antibody; is more sensitive; more specific and suitable for clinical diagnosis, and evaluation of eradica-
tion and for follow-up of H. pylori as well as for detection in children and pregnant women.
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INTRODUCTION

Since the first successful isolation of H. py-
lori in 1982, H. pylori infection has been found
to be associated with various diseases including
chronic gastritis, peptic ulcer diseases( Graham et
al. »1992) and gastric neoplasms( Bayerdorffer et
al. »1995).

Several diagnostic tests have been developed
for identification of this organism. The diagnosis
of H. pylori infections is achieved by both inva-
sive Cculture, rapid urease test> and histological
staining of antral biopsy specimens) and nonin-
vasive Curea breath test and serology) methods.
All the invasive tests require upper gastrointesti-
nal endoscopy to obtain biopsy specimens for his-
tologys rapid urease test (RUT), and culture.
The noninvasive tests include the urea breath test
(UBT and serological detection of antibodies to
H. pylori. Serology is a useful noninvasive test
especially valuable in epidemiological survey.
Howevers the H. pylori IgGCimmunoglobulin
) antibody titer does not accurately reflect the

R573.3

current status of H. pylori infection( Culter et
al. » 1996). Serological test cannot differentiate
between past or current infection of H. pylori.
UBT has been regarded as the best noninvasive
test, also has limits to widespread adoption due
to problems of high costs feasibility and produc-
tion of long life radicactive waste.

In this study, a new method was developed
for detecting serum H. pylori soluble antigen
which is not affected by memorizing reaction of
serum H. pylori antibody after eradication, and
evaluated on its clinical significance.

MATERIALS AND METHODS

1. Patients

Biopsy specimens and sera were obtained
from 138 adults patients who had undergone gas-
troduodenoscopy for upper gastrointestinal symp-
toms. These patients consisted of 82 males and
56 females (mean age »45.3 years; range » 23
— 70 years). Their medical histories were
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recorded in detail. The exclusion criteria included
previous surgery,> gastric malignancy, upper gas-
trointestinal bleeding, pregnancy, breast feed-
ing, inability to give informed consent> use of
antibioticss proton pump inhibitors, and com-
pounds containing bismuth up to four weeks be-
fore the study. Groups of gastric diseases includes
chronic superficial gastritis(CSG), chronic at-
rophic gastritisCCAG) s and peptic ulcer( PUD.

2. Rapid urease test (RUT)

The rapid urease test was performed on fresh
biopsy specimens in the endoscopy suites speci-
mens were immersed into microtiter plates coated
with test liquid and were assessed according to
the H. pylori infection density in gastric mu-
cosa» graded from + to + + + equating to
mild, moderate, and severe intensity of H. py-
lori infection correspondingly.

3. Histologic examination

Biopsy specimens for histopathological analy-
sis were fixed in 10 % buffered formaldehyde and
sections were stained by methylene blue (MB).
Histopathologic findings regarding H. pylori
were assessed according to Marshall” s grading
system. Patients with chronic gastritis were di-
vided into two groups — chronic superficial gas-
tritis and chronic atrophic gastritis groupss pa-
tients with peptic ulcer were divided into gastric
ulcer and duodenal ulcer groups.

4. Urea breath test (UBI

Patients took the " C-urea breath test after
they underwent upper gastrointestinal
doscopys or were in fasting conditions; specimen
radicactivity was expressed by decay per-minute
(dpmD; detection values of 200 — 500 dpm were
assumed + for the presence or mild intensity of
H. pylori infection, values of 500 — 1000 dmp
were assumed + + for moderate intensity of H.
pylori infection, values above 1000 dpm were
+ + + for severe H. pylori infection infection,
values below 200 dpm were assumed H. pylori
negative.
5.The detection of serum H . pylori IgG antibody

H. pylori IgG antibody was assayed by
rountine ELISA, H. pylori seropositive was

considered when the detection values were bey-
ound or equal to the standard value.

en-

6. Detection of H. pylori soluble antigen( HpSAg)

Blood samples were collected immediately be-
fore endoscopy and sera were stored at 20°C until
tested. All serum samples were tested for the
presence of soluble antigen of H. pylori using a-
vidin-biotin enzyme-linked immunosorbent assay
(ELISA) technique to evaluate the status of H.
pylori infection. The microwells were coated
with 10 pg/ml avidin overnight, washed three
times in the following day, and blocked with
10% calf serum for 30 min at 37°C. Diluted (1:
1000 samples (50 pl/well) and diluted (1:25)
biotin-conjugated ( biotinylated) rabbit anti-H .
pylori soluble antibody (50 pl/well ) were put
into the microwells and mixed for 1 minutes.
They were left there to react for 2 hours at 37°C
and then washed three times. One hundred ul
diluted (1: 25> H. pylori antigen-horseradish
peroxidase (H. pylori-HRP) was put into to
the microwells and left there to react for 2 hours
at 37°C and then washed three times to remove
any unbound material. Tetramethyl-benzidine
(‘TMB) as substrate (100 pd/well) was put into
each microwell and left there to react for 30 min-
utes in the dark at room temperature. The reac-
tion was stopped by addition of 1. 8 mol/L
H, SO, (50 pl/well ). The absorbance was mea-
sured spectrophotometrically at 450 nm ( the
wells were read at A =450 nm) for each well. A
standard curve was constructed and the amount
of H. pylori soluble antigen was determined
with reference to this standard curve.

7. Healthy control group

Six healthy (by examinations) volunteers
comprised the controls.
8. Statiscal analysis

The chi-square test was used to analyse pro-
portional data. Sensitivity, specificity, positives
and negative predictive values were calculated us-
ing standard methods.

RESULTS

1. Sensitivity and specificity of detecting serum H. py-
lori soluble antigen

Because no single test suffices as a criterion

standard(Culter et al. » 19950, H. pylori status

was defined as positive when the concordance of
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two of the four tests Chistology, RUT, “C-UBT
and serology) was positive. Patients with nega-
tive results on all four tests were assessed as non-
infected.

The H. pylori soluble antigen tests were
positive in 55 of 71 patients diagnosed as H.

Pylori-positives while 51 of 56 patients with
negative H. pylori infection showed negative in
H. pvylori soluble antigen tests. Sensitivity was
77.46% and specificity was 91.07% . The pos-
itive and negative predictive values were

91.67% and 76.12% > respectively (Table 1).

Table 1 Sensitivity and specificity of detecting serum H. pylori soluble antigen

Serum H. pylori soluble antigen test

H. pylori infection n

Positive Negative
H. pylori positives 71 55 16
H. pylori negative’ 56 5 51

“H. pylori positives indicate patients with positive results on two of four tests Chistology, RUT, "C-UBT and serology). .
Y H. pylori negative indicate patients with negative results on all four tests Chistologys RUT, “C-UBT and serology).

2. Prevalence of different density H. pylori infection

The prevalence rate of detecting serum H.
Pylori soluble antigen in 138 patients undergoing
endoscopy showed without obvicus difference

(P>0.05) in different status of H. pylori in-
fection. It indicated that the method of HpSAg
could be used to diagnosis different density of H.
ylori infection( Table 2).

Table 2 Prevalence of H. pylori infection in different density

Degree of HpSAg 2 x
H. pylori infection " Positve  Prevalence( %) % "
+ 7 6 85.7 0.603 0.74
+ + 22 16 72.7
+ 4+ + 42 33 78.6

* Likelihood Ratio Chi-Square Test

3. Comparison of the prevalence of H. pylori infection
in HpSAg with " C-UBT in patients with different
chronic gastric diseases

Comparison of the prevalence test for detect-

ing H. pylori soluble antigen with that of “C-

UBT tests in different chronic gastric diseases re-
vealed that there was no significant difference in
different groups of patients with chronic gastri-
tis» peptic ulcer and control group(P >0. 05)
(‘Table 3).

Table 3 Comparison of prevalence of H. pylori infection in HpSAg with “*C-UBT
in different chronic gastric diseases
H. pylori soluble antigen “C UBT o
Group n b 2 P ro’
positive prevalence( % ) positive prevalence( % )
CSG 87 44 50.57" 45 51.72° 0 1 0.701
CAG 31 18 58.06™ 17 54.847 " 0 1 0.542
PU 20 14 70.0 14 70.0 0 1 0.813
CONTROL 6 1 16.67 1 16.67 0 1

* McNemar Chi-Square Test »

* * Spearman Correlation coefficient (P<<0.01)
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4. Prevalence of H. pylori infection detected by 5 tests

The prevalence rate detecting serum H. py-
lori soluble antigen in 138 patients undergoing
endoscopy was similar to non-serological methods
(P>0.05), but the prevalence rate of detecting
serum H. pylori antibody is 72. 60% » signifi-
cantly higher than that of other methods ( P <
0.05). Because patients with positive serum H.
pylori antibody may be consist of those with
current and past H. pylori infection. The pa-
tients with false positive of H. pylori antibody
must be excluded to evaluate the accuracy of di-
agnosis (Table 4.

Table 4  Prevalence of H. pylori Infection Detected by 5

tests
st No. of  No. of H. pylori Prevalence
patiens positive (%)

RUT 138 75 54.34
MB stain 138 68 49.28
“cupT 138 71 51.44
HpSAg 138 69 50.00
HpAb 138 100 72.26"

* P<0.05

DISCUSSION

Since the discovery of H. pylori in 1982
( Graham et al., 1992; Bayerdorffer et al.,
1995), many tests have been proposed for the
detection of H. pylori infection. These included
tests performed on biopsy samples (RUT, histo-
logical and smear examinations, culture and
polymerase chain reaction )> noninvasive tests
(BC-urea and "*C-urea breath tests, and serolog-
ical tests for specific antibody detection J. Tis-
sue-based tests are highly specific but less sensi-
tive because of patchy distribution of H. pylori
in the stomach(Graham et al., 1992; Culter et
al. »1995). Bacterial culture is rarely performed
because of the fastidious nature of the bacterial,
leading to inadequate sensitivity( Goodwin et al. »
1985 ). Commercially available nonendoscopic
tests for H. pylori fall into two categories: anti-
body testss and urea breath tests. Although sero-
logical testing for special H. pylori antibodies is
also a sampling method ( Reilly et al., 1997)

whichs to a certain extent> reflects the extent of

H. pylori infection in the stomach; the serum
antibody levels are maintained for a long time
(>5 or 6 months) and patients should not be
expected to become seronegative after H. pylori
is successfilly eradicated ( Culter et al., 1996 ).
Serological test cannot distinguish between past
and current H. pylori infection. " C-UBT is
more expensive and usually requires specializeds
costly equipment- isotope ratic mass spectrometer
to measure “C in the exhaled breath. “C-UBT
exposes the patient to a small dose of radiation by
14C , whose half-life is up to 5730 years, and so»
cannot be performed on women who may be
pregnant and children( Marshall et al. » 1988).
However, all these have limits in clinical ap-
plication. Ideally, the test for H. pylori should
be safe, accurates noninvasives easy to performs
and inexpensive. The detection of serum H.
Pylori soluble antigen fulfill these requirements.
It is minimally invasive, requires only a small
blood sample obtained by venipuncture; and is
relatively easy to perform. Unlike tests that rely
on bacterial urease activity ( UBT and RUT),
which may yield false-negative results in patients
taking antibiotics, proton pump inhibitors, and
compounds containing bismuth ( Laine et al. »
1998), the detection of serum H. pylori soluble
antigen infection is not affected by these medica-
tions. Gastric epithelial cells are tightly joined to
each other, forming a continuous barrier that se-
lectively restricts the movement of substances be-
tween the external and internal compartments.
Any disruption or modification of the epithelial
architecture can lead to an alteration of barrier
function. When the gastric or duodenal mucosa is
colonized with these organisms, H. pylori could
alter in vitro the barriers properties of the epithe-
lium by increasing the permeability of the tight
junctions and dramatically decreasing the
transepithelial electrical resistance ( TER).
The increased permeability may provide a po-
tential mechanism by which H. pylori solu-
ble antigens can cross the mucosa barrier and
be released into the blood ( Terrés et al.
1998). Thesesoluble antigens mostly derived
from outer membrane protein, including ure-
ase» proteinase, lipopolysaccharide, cytotox-
in» neutrophil-activation protein, and heat
shock proteins etc, with molecular weight of 80
000 to 550 000. Most of these antigens men-
tioned above exist in the blocd circulatory system
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by free status while some of these antigens could
be neutralized by special antibodies to product
antigen-antibody complex and then are cleared
from the system. It is known that low-molecular
weight, soluble non-polymer H. pylori antigens
can induce immunologic tolerance. So it is possi-
ble that these low-molecular weight and low-dose
soluble H. pylori antigens may result in defi-
ciency or suppression of the immune response.
Therefore these soluble H. pylori antigens can
exist in peripheral blood because of absence of
neutralization by special antibodies. The mainte-
nance of the blood concentration of soluble anti-
gens coming from H. pylori outer membrane
protein depends on H. pylori infection in the
gastric muosa and continuous reproduction of H.
pylori there . The soluble antigen released by
H. pylori could disappear or decrease rapidly af-
ter H. pylori in the gastric mucosa is successful-
ly eradicated. Therefore the detection of serum
H. pylori soluble antigen can be used to distin-
guish between the current and past H. pylori
infection in the gastric mucosa, observe whether
H. pylori was been successfully eradicated after
treatment. Our results showed that the sensitivi-
ty and specificity of detecting serum H. pylori
soluble antigen is more than 70% and 90% re-
spectively; and that the prevalence of H. pyilori
in different groups of patients with chronic gas-
tritis and peptic ulcer ranges from 51. 72% —
70% similar to that of “C-UBT.

In conclusion, the detection of serum H.
pylori soluble antigen is a new serological
method which is sensitive, specific, accurate,
convenient, inexpensive, is not affected by the
memorizing reaction of serum antibody, and
suitable for clinical diagnosiss evaluation of eradi-
cation and follow-up of H. pylori as well as for

detection of H. pylori infection in children and
pregnant women.
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