PO Box 2345, Beijing 100023, China
Fax: +86-10-85381893
E-mail: wjg@wjgnet.com  www.wjgnet.com

World J Gastroenterol 2004;10(9):1306-1309
World Journal of Gastroenterology
Copyright ©2004 by The WJG Press ISSN 1007-9327

* H pylori »

Helicobacter pylori L-form and patients with chronic gastritis
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Abstract

AIM: To study the relationship between infection with
Helicobacter pylori L-forms and chronic gastritis and its
association with possible changes of cellular immune function.

METHODS: Gastric mucosal biopsies were taken from 428
patients with chronic gastritis to detect H pylori L-form by
Gram staining and immunohistochemistry staining. Peripheral
venous blood samples of patients were taken to detect the
percentage of CD3+, CD4+ and CD8+ by the biotin-
streptavidin (BSA) assay and the levels of IL-2, IL-6and IL-8
by ELISA.

RESULTS: The rate of infection with H pylori L-forms
was 48.83% (209/428). The rate was 50.47% (216/428)
and 52.80% (226/428), respectively, as detected by
immunohistochemistry staining and Gram staining (P>0.05).
The rate of H pylori L-forms in males and females was
57.8% (136/235) and 37.28% (73/193), respectively,
(c?=17.05, P<0.01). Furthermore, the rate increased with
age, with the rate being significantly greater in patients
=40 years old than in those <40 years old (P<0.01). The
percentage of CD3+, CD4+, CD8+, the ratio of CD4+ / CD8+,
and the levels of IL-2, IL-6, IL-8 in H pylori-positive patients
were 47.58+4.44%, 25.51+4.74%, 22.77+7.46%, 1.44+0.51%,
1.5610.47 mg/L, 103.62+5.85 ng/L, and 109.79+7.18 ng/L,
respectively. Compared with H pylori-negative patients, the
percentage of CD3+, CD4+ and the ratio of CD4+ / CD8+
and the IL-2 level decreased, but the levels of IL-6, IL-8
increased (P<0.001-P<0.01). Moreover, the percentage
of CD3+, CD4+, CD8+, the ratio of CD4+ / CD8+, and the
levels of IL-2, IL-6 and IL-8 in patients infected with both
H pylori L-forms and vegetative forms were 46.67+5.21%,
30.75+4.89%, 22.15+6.45%, 1.32+0.47%, 1.16+0.38 mg/L,
116.4545.44 ng/L, and 118.64+6.24 ng/L, respectively.
Compared with patients infected with only vegetative forms,
the percentage of CD,", the ratio of CD4+ / CD8+and IL- 2
level decreased, but the levels of IL-6 and IL-8 increased
(P<0.001 or P<0.01).

CONCLUSION: L-form variation often occurs in patients
with chronic gastritis and is commonly found in male
patients and associates with ages. The L-form variation
may be an important factor causing disorder of cellular
immune function in the patients with H pylori-induced
chronic gastritis.
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INTRODUCTION

Helicobacter pylori infection of the gastric mucosa can be
found in approximately 50% of the world’ s population, and is
associated with a range of pathologies, including chronic
gastritis, peptic ulcer, atrophic gastritis, and gastric cancer>9.
Infection of H pylori is life-long that elicits a marked host
inflammatory response”®. However, natural infection failsto
yield protective immunity®t1, H pylori is a gram-negative,
spiral and microaerophilic bacterium that colonizesthe gastric
epithelium of humansg*?*®!, Under some hostile conditions,
H pylori changes from vegetative formsinto L-forms by which
H pylori can escape the body’ simmune response and live
inthe body for along time. Once conditionsreturn to normal
H pylori revertsinto vegetativeforms, which further deteriorates
the pathological changes. Therefore, H pylori L-forms appear
to be more pathogenic and virulent than vegetative formg619,
Animal experiments and clinical studies have demonstrated
that damagesinduced by H pylori are associated with Th1 cell-
mediated immune response!'*#1, The aim of this study wasto
confirm the occurrence of L-forms variation of H pylori
vegetative forms, and to determine the relationship between
H pylori L-form infection and chronic gastritis, and its
association with possible changes of cellular immune function
in the patients. In the study, gastric mucosal biopsies were
taken from 428 patients with chronic gastritisto detect H pylori
L-form by Gram staining and immunohistochemistry staining,
and T lymphocyte subsets and serum levels of IL-2, IL-6 and
IL-8 of patients were also detected.

MATERIALS AND METHODS

Patients

A total of 428 patients(aged from 14 to 67 years, 235 malesand
193 females) with chronic gastritis diagnosed in our affiliated
hospital from September 2000 to December 2002 wereincluded
in this study. Patients with other diseases were excluded.

Reagents

Gram staining and immunohistochemistry staining were used
in this study. The biotin-streptavidin (BSA) reagents for T
lymphocyte subset classification were provided by Jin’ an
Medical Laboratory Institute in Shanghai. Separating medium
for lymphocyte was supplied by The Second Biochemical
Reagent Factory in Shanghai (batch N0.011215), and the test
kitsfor IL-2 (batch N0.1002-21), IL-6 (batch N0.1006-32) and IL-8
(batchNo.1008-25), wereoffered by Besancon Company ( France).

Detection of H pylori L-forms

Biopsies of gastric antrum and gastric corpus were taken from
428 patients during upper endoscopy, fixed in 40 g/L
formaldehyde, then embedded in paraffin and cut into section
in 4 mm thickness. The sections were used for Gram staining
and immunohistochemistry staining separately. Gram stained
dide was observed under oil lens(10x100), and atotal of 10-15
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fiddswererandomly counted for H pylori L-forms. Weregarded
it as positive only when the average number was greater than
20. The antigen and antibody used in immunohistochemistry
staining for H pylori L-formswere made in our laboratory, and
the concentration of first antibody is 1:80. Other steps were
performed according to the instruction of manufacturer (Dako
company), using the known positive dide as a positive control
and using PBS ingtead of first antibody as a negative control.
A specimen was defined to be infected with H pylori L-forms
when both staining methods produced a positive result.

Detection of cellular immune function

To investigate the possible changes of cellular immunefunction
in H pylori-infected individuals, including the patientsinfected
by H pylori L-forms and vegetative forms, the percentage of
CD3+, CD4+, CD8+, ratio of CD4+/CD8+, andthelevelsof IL-2,
IL-6, IL-8 in peripheral blood of H pylori-positive individuals
were tested with the biotin-streptavidin (BSA) method. The
peripheral venousblood of the subjectswastaken, anticoagulated
with heparin, and diluted with a solution free of Ca?", Mg*'.
Then, peripheral blood mononuclear cells were separated with
lymphocytes separating medium and cleaned, and the number
of cellswas adjusted to (1-3)x10°%L of which 10 mL was taken
and smeared in an acidproof varnish circle on the surface of a
dide. When it dried naturally, McAb of anti- CD3+, anti- CD4+
and anti- CD8+, and sleep anti-guineapig 1gG, and SA-HRP.
Cellswasregarded as positive when the membrane was stained
inbrown color. A total of 200 cellswerecounted, and the positive
percentages of cells were calculated. In addition, the serum
levelsof IL-2, IL-6 and IL-8 were detected by ELISA following
the procedures detailed in the product instructions.

Statistical analysis
Data were expressed as mean+SD. Multiple comparison tests
were performed with the ¢? test and t-test.

RESULTS

Examination of H pylori L-forms with gram staining

Of the 428 patients studied, 226 (52.80%) were positivefor both
H pylori vegetative forms and L-forms, and other 17 (3.97%)
were positive for vegetative forms only by Gram staining. The
morphology of H pylori L-formswas highly variable, such as
spheroid, coccoid form, big body, elementary body, long
filament body, as seen on the smears under microscope.

Comparation between gram staining and immunohistochemistry
staining

H pylori L-forms was detected in 216 (50.47%) patients by
immunohistochemistry staining, of whom 209 (48.83%) were
also detected H pylori L-formsby Gram staining. There wasno
significant difference in detection rate of H pylori L-forms
between the 2 methods (P>0.05) (Table 1).

Relationship between infection of H pylori L-forms and gender
as well as age of patients with chronic gastritis

H pylori L-forms were present in 57.87% (136/235) of males
and 37.82%(73/193) of females(c?=17.05, P<0.01). Furthermore,
therate of H pylori L-formswas significant difference between
patients<40yearsold and those =40 yearsold (P<0.01) (Table 2).

Detection of cellularimmune function

The percentages of CD3+, CD4+ and theratio of CD4+/ CD8+
and IL-2 decreased, but thelevelsof IL-6 and IL-8 increased in
H pylori—positive patients, compared with H pylori—negative
patients, (Tables 3 and 4). In addition, the percentage of CD,",
theratio of CD4+ / CD8+and thelevels of I1L-2 decreased , but

thelevelsof IL-6 and IL-8 increased in the patientsinfected by
both L-forms and vegetative forms of H pylori, compared with
those only infected by vegetative forms (Tables 3, 4).

Table 1 Comparation of Gram staining and immunohis-
tochemistry staining in detection of H pylori L-forms

Gram staining (n) Immunohistochemistry staining (n) Total (n)
Positive Negative

Positive 209 17 226

Negative 7 195 202

Total 216 212 428

¢2=0.46779, P>0.05 between the 2 methods.

Table 2 Relationship of infection of H pylori L-forms with
gender and age of patients with chronic gastritis

Male Female Total

Age(yr) n Detection n Detection n Detection

rate (%) rate (%) rate (%)
14- 62 31(50.00) 75 17 (22.67) 137 48 (35.04)°
30- 37 14 (37.84) 48 18 (37.50) 85 32 (37.65)°
40- 55 35(63.64) 23 12 (52.17) 78 47 (60.26)°
50- 81 56 (69.14) 47 26 (55.32) 128 82 (64.06)°
Total 235 136 (57.87 )¢ 193 73 (37.82)4 428 209 (48.83)

dc?=17.05, P<0.01; "c?=33.74, P<0.01.

Table 3 Detection of T lymphocyte subsets in patients with
chronic gastritis in relation to infection with H pylori (Hp) and
its L-forms

Group n  CD3+(%) CD4+(%) CD8+ (%) CD4+/CD8+

Hp (-) 202 60.72+8.38" 36.33+3.68% 25.83+6.93 1.55+0.34/
Hp (+) 226 47.58+4.44° 25.51+4.74% 22.77+7.46 1.44+0.51
Hp-L (-) 17 50.8146.20 33.74#5.34" 25.04+10.48 1.68+0.58"
Hp-L (+) 209 46.67+5.21 30.75+4.89" 22.1546.45 1.32+0.47"
Total 428 52.20+6.21 34.31+4.18 23.49+6.86 1.16+0.466

PP<(.001, t=20.61; 9P<0.001, t=26.21;P<0.001, t=4.36; P<0.001,
t=7.78; "P<0.01, t=2.99.

Table 4 Detection of serum IL-2, IL-6 and IL-8 in patients with
chronic gastritis in relation to infection with H pylori (Hp) and
its L-forms

Group n IL-2 (mg/L) IL-6 (ng/L) IL-8 (ng/L)
Hp (-) 202 6.14+0.65° 36.82+3.15¢ 48.35+3.63"
Hp (+) 226 1.56+0.47°  103.62+5.85¢  109.79+7.18f
Hp-L (-) 17 3.39+0.57" 63.35+6.51) 82.33+8.45!
Hp-L (+) 209 1.16+0.38"  116.45+5.441  118.64+6.24!
Total 428 3.27+0.52 81.83+4.73 87.53+5.68

P<0.001, t=83.06; “P<0.001, t=145.3; 'P<0.001, t=110.3; "P<0.001,
t=21.08;1P<0.001, t=38.45; 'P<0.001, t=22.61.

DISCUSSION

Helicobacter pylori wasfirst isolated by Warren and Marshall
in 1983 from gastric mucosa of patients with gagtritis. It is now
accepted to be an etiological agent of chronic gastritis, peptic
ulcer and gastric cancer. It is a Gram-negative, spiral-shaped,
microaerophilic bacterium that colonizes human gastric
epithelium, with a curved, S or arc-like appearance in the
stomach. When exposed to factors such as gastric juice, bile,
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antibiotics and other hostile conditions, some bacterial cells
turn into pleomorphic variationsi?2% of which L-forms
(spheroid) isthe most common onel?*?, |n this study, gastric
mucosal biopsy specimens from 428 patients with chronic
gastritisweretaken for the detection of H pylori L-forms. Gram
staining showed that 226 patientswere infected with both H pylori
L-forms and vegetative forms, and 17 patients were infected
with H pylori vegetative forms only. This indicates that L-
formsvariation of H pylori iscommon in patientswith chronic
gastritis. Dueto the loss of cell walls, or certain components
and antigens of cell walls, H pylori L-forms differ from the
vegetative formsin antigenicity, which may affect the result of
serology diagnoses and, more importantly, enablesthe bacteria
to live in the stomach for along time by escaping the body’ s
immunity. Moreover, when conditions improve, L-form can
revert to typical vegetative forms, which may be an important
factor leading to deterioration and relapse of infection.
Therefore, H pylori L-forms are more adhesive, invasive and
pathogenic, and the variation of H pylori results in the
deferment and recurrence of chronic gastriti g%,

In this study, the detection rate of H pylori L-forms was
significantly greater in malesthaninfemae (57.87% vs 37.82%).
This may be related to some male habits, such as smoking,
drinking, irregular diets that might damage gastric mucosa and
change the gastric internal environment!®3*%, |n addition, the
presence of H pylori L-forms seemsto be related to patients
ages, asthe detection rate of H pylori L-formsincreaseswith age.

Cellular immune function of patientswith H pylori hasbeen
described in recent years. The chronic inflammatory responses
associated with natural infection do not provide protection, but
contribute to tissue damages and pathogenesis of gastroduodenal
diseases, including atrophic gastritis, peptic ulcer, and gastric
cancer. These immune responses are likely to attribute to a
subject of T helper lymphocytes, so-called Thl cells, which
enhance cell-mediated immunity and induce damage to the
gastric epithelium. To investigate the mechanisms for Thl
immune response caused by H pylori based on the variation of
L forms, T lymphocyte subsetsand thelevelsof IL-2, IL-6, and
IL-8 in peripheral blood of the patients were detected. The
results showed that in H pylori-positive patients, CD3+, CD4+,
CD4+/CD8 and IL-2 decreased, but IL-6 and IL-8 increased,
compared with those in H pylori-negative, indicating that
H pylori infection may weaken theimmune function of the host
and cause a predominant Thl cellular response. Moreover, the
percentage of CD4+, theratio of CD4+/CD8 and thelevel of IL-
2 werelower but thelevels of IL-6 and IL-8 were higher in the
patients infected with both L-forms and vegetative forms,
compared with those infected with vegetative formsonly. Thus,
H pylori L-formsinfection may be closely related to disorder of
the immune function, and may be one of the crucial factors
causing Thl immune response. We postulate that H pylori L-
formsmay invadeinto the host cellswhere they may serveasa
pronounced inducer for Thl-type CD4 (+) T cell response,
leading to the decrease in the percentage of CD4+ and theratio
of CD4+/CD8. ActiveCD4+-T cdll may dsoinhibit theactivation
of Thl cells cytokines, and the outcome of IL-2 isarisk factor
of cellular immune response.

In addition, in this study, the levels of IL-6 and IL-8 in
peripheral blood of the patientsincreased significantly, which
islikely to be associated with ulceration inflammation, blood
macrophage stimulation and active secretion by the neutrophils
and vascular endothelial cells. Once attached to the gastric
epithdia cells, H pylori incitesan immune response characterized
by the increased pro-inflanmatory cytokine of 1L-8, IL-12 and
TNF-alpha. Activated inflammatory and immunologically
competent cells such as neutrophils, lymphocytes and
monocytesrelease cytokinessuch aslL-6, IL-8 and IFN-gamma.
Asaresult, the serum levels of IL-6 and IL-8 increasd™®.

In conclusion, Co-infection with both H pylori vegetative
formsand L-formsiscommon in patientswith chronic gastritis.
Therate of infection with H pylori L-formsin malesishigher
than in females, and the rate increases with age. Once H pylori
L-forms occurs, the morphology and microstructure of the
organisms change, i.e., the cell walls of the L-formsare partly
or completely logt, the charge of the bacterial surfaceincreases,
and the adherence and invasiveness of the bacteria become
more powerful. All of these changesmay play an important role
in the deferment and relapse of chronic gastritis and in the
disordered cellular immune function in patients with H pylori
infection.
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