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Abstract

Binding of 35[S]- methionine-labeled Helicobacter pylori to tissue culture

was carried out using human colon carcinoma epithelial cells (Caco-2),

and  human adenocarcinoma tissue culture cells (AGS). In this research,

clinical isolates (smooth) as well as type culture collection (rough) strains

were used in binding and inhibition of the binding study of  H. pylori to

tissue  cultures  using  monoclonal  antibodies  (MAbs)  raised  against

bacterial  lipopolysaccharides  (LPS).  The  task  of  the  work  was   to

discriminate  and  evaluate  the  role  of  LPS  as  bacterial  adhesin  in  the

binding as well as the specificity of the binding of various H. pylori strains

to  cell  lines.  Binding  of  H.  pylori,  clinical  isolate  Hel  305(smooth

strain),to  Caco-2  cells  was  strongly  inhibitedby  species-specific  MAbs

raised against Hel 305-LPS antigen. It was also recognized that inhibition

of binding of Hel 305 strain to Caco-2 cells was high effective when using

species-specific MAbs in comparison with  MAbs raised against LPS from

type culture collection CCUG 17874 (rough strain). In the same manner,

binding of rough CCUG 17874 strain to Caco-2 cell line was inhibited by

species-specific LPS MAbs stronger  than with  MAbs raised against Hel

305 LPS. In both overlay cases, no significant inhibition with other LPS

MAbs of different origins was detected,  after bacterial incubation with

MAbs raised against LPSs from other tested H. pylori strains.
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Inhibition of  binding of H. pylori Hel 305 bacteria to the AGS cell line,

using own- LPS MAbs revealed lower level activity on  bacterial binding

to the cell line than inhibition of bacterial binding to Caco-2 cell line. In

the same aspect,  MAbs raised  against  LPS of  H. pylori CCUG 17874

rough strain demonstrated  weak  inhibitory effect on the binding of Hel

305 strain to AGS cell line. Binding of CCUG 17874 H. pylori strain to

AGS was inhibited equally well using MAbs raised against LPS from both

rough and smooth strains.  No inhibitory effect  was detected with other

species of LPS MAbs. Using anti-Lewis MAbs like anti-Lewis X and anti-

Lewis Y, in the binding of H. pylori clinical isolate Hel 305 to Caco-2 cell

line was more effective when using anti-Lewis X in comparison with anti-

Lewis Y. Both anti-Lewis X and anti-Lewis Y MAbs were characterized as

weak MAbs to inhibit binding of  H. ylori Hel 305 strain to Caco-2 than

MAbs raisedaginstown-LPS.

Introduction

Helicobacter pylori is recognized as the most common bacterial pathogen

associated  with  chronic  gastritis  and  peptic  ulcers  in  humans  with

increased risk of gastric

adenocarcinoma and mucosa-associated lymphoid  tissue lymphoma (7).

Helicobacter pylori is associated with the gastric mucosa of more than half

of the world’s gastric and duodenal ulcers, and also gastric malignances

(11, 33).

Colonization of  the gastric mucosa by adhering to the mucous epithelial

cells and the mucous layer lining the epithelium has been reported (16,

21). To adhere to the target tissue, the bacterium uses adhesins responsible

for recognizing of the specific carbohydrate structures expressed by that

tissue  (13).Helicobacter  pylori  LPS  exhibits  extremely  low  endotoxic

activities,  including lethality, pyrogenic activity, mitogenic  activity, and



induction  of  proinflammatory  cytokine  production,  therefore,  most

infected individuals do not reveal any clinical symptoms  (16, 25, 27, 28).

H. pylori produces several putative colonization factors, including urease,

adhesin, flagella,  LPS and cytotoxin.  Bacterial virulent factors and host

susceptibility features play a role in the development of infection (22). 

The best  defined adhesins are the blood group-binding adhesin (BabA)

with affinity to Lewis b and H type 1 antigens as well as  sialic acid-

binding adhesin (SabA) that binds sialyl Lewis X structure (14, 17). Lewis

antigens in human represent terminal modifications on mucins, where the

mucins are  the crucial  components  of  mucus,  which may facilitate  the

binding of H. pylori to the gastric mucosa. 

Increased of sialyl Lewis X in gastric mucosa was clearly detected in the

cases of inflammation (16, 21, 29). The Lewis blood group antigens are

also expressed on the O-specific chain of the lipopolysaccharide (LPS) of

H. pylori smooth strains. 

The overall architecture of H. pylori LPS is similar to that of LPS of other

gram-negative pathogens. The low level of endotoxic activity is due to the

variability in the chemical structures such as the molecular species as well

as the number of fatty acid residuesof the lipid A region  (26). These lipid

A modifications minimize endotoxic and inflammatory properties of  H.

pylori  LPS. Generally,  lipid A moiety of LPS is connected to the core

region (oligosaccharide), which in turn is connected to the O-antigen ( O-

side chain or Lewis antigen). 

On the other hand, gastric epithelial cells also express Lewis antigens (23,

32),  suggesting  that  the  expression  of  Lewis  antigens  on  the  bacterial

surface may serve as a mimicry strategy. Studies on clinical isolates (32,

34) and experimental infections in animals (4, 30, 35) support this role for

bacterial Lewis antigens in immune evasion. In human infection, H. pylori



Lewis  antigens  have  been  linked  to  the  severity  of  peptic  ulcer  and

duodenitis (31). 

Another  important  feature  of  H.  pylori LPS  is  its  modified  lipid  A

structure, with reduced acylation and fewer charged groups than is typical

of enterobacteria (24). 

The aim of the present study is to focus on the role of lipopolysaccharides

in the colonization and infection of stomach tissues with the possibility of

using this  finding to  design treatment  of  gastritis,  peptic  and duodenal

ulcers diseases.

Materials and Methods

Bacterial Cultivation and Labeling.

The strains used in this work were stored at - 80 °C in tryptic soy broth

containing 15% glycerol (by volume). The bacteria were initially cultured

on gonococcal agar base-Campylobacter medium agar under humid (98%)

microaerophilic conditions (5–7 % O2, 8–10% CO2, and 83–87% N2) for

48–72  h  at  37  °C.  The  bacterial  motility  and  purity  were  checked  by

phase-contrast microscopy. For cultivation of H. pylori

on agar medium in order to be labeled with radioactive35[S]-methionine, a

semi-solid Brucella agar (Difco) supplemented with 10% heat-inactivated

fetal calf serum and enriched with 0.5% IsoVitaleX was used. The agar

medium was inoculated by streaking with bacterial material from the agar

plate, and the new plate was

sprinkled with35[S]-methionine (100 µCi/plate). The incubation conditions

and preparation of bacterial cells were done as described above.

Most of the experiments of the present work were performed on H. pylori

cells grown in agar cultures. 

Caco-2 tissue culture cells.



Human adenocarcinoma tissue culture cells (Caco-2), obtained from the

American  Type  Culture  Collection  strains.  Cells  were  cultured  in

polystyrene tissue-culture flasks in an atmosphere of C02 5% in air and

98% humidity  at  37°C.  The cell  medium contained minimum essential

medium (MEM, Invitrogen Life Technologies), 10% fetal bovine serum,

MEM-Nonessential  Amino  Acid,  and  antibiotic-antimycotic  drugs.

Confluent growth was obtained when flasks were incubated for 8-10 days.

The  culture  medium  was  changed  every  other  day.  Upon  reaching

confluency, cells were then trypsinized and seeded onto 24-well plates at

1×105 cells/well then incubated under identical conditions for 72 hours.

Cells, thereafter were washed twice with phosphate-buffered saline, PBS

(pH 7.4), overlaid with 35[S]-methionine-labeled  H. pylori bacteria. Plates

were then incubated under above conditions for 2 hours,  washed again

with PBS 3 times to remove non-adherent bacteria, thereafter  treated with

trypsin, the bacteria were then collected in groups (in triplicates) in order

to measure cpm values in scintillation counter.

AGS tissue culture cells.

Human  adenocarcinoma  tissue  culture  cells  (AGS),  were  grown  to  a

confluence monolayer in tissue culture flasks. AGS  cell line was cultured

in RPMI 1640 medium (Invitrogen, Grand Island, NY) containing 10%

fetal bovine serum at 37°C in a humidified environment and 5% CO2, as

described  elsewhere.  Each  AGS  monolayer  was  washed  twice  with

phosphate-buffered saline, PBS (pH 7.4), treated with trypsin, inoculate

24-well plates and incubated till confluency under above conditions, then

be  overlaid  with  35[S]-methionine-labeled  bacteria  in  suspension  in

phosphate-buffered  saline,  PBS  (pH  7.4).  Incubation,  treatment  with



trypsin, measurements of cpm in scintillation counter were carried out as

described previously.

Extraction and isolation of LPS.

Lipopolysaccharides  (LPS)  from  H.  pylori strains  was  extracted  and

isolated  by  the  method  of  Darveau  and  Hancock  (9),  with  some

modifications.  Briefly, disrupted cells were treated with DNase, RNase,

pronase,  and  sodium  dodecyl  sulfate  (SDS)  were  subjected  to  MgCl2

precipitation  and  high-speed  centrifugation.  These  LPS  preparations

contained less than 1% protein as determined by a dye-binding assay (Bio-

Rad Laborato- ries, Richmond, Calif.), and no bands were detected after

silver  staining  of  sodium  dodecyl  sulfate-polyacrylamide  gels.  LPS

hydrolysis; ten milligrams (dry weight) of LPS was hydrolyzed at 100°C

for  2  h  in  1ml  of  1%  (vol/vol)  acetic  acid  previously  saturated  with

nitrogen. Lipid A (insoluble) and polysaccharides (soluble) were separated

by centrifugation at 12,000 x g for 10 min after neutralization with 5 N

NaOH. The polysaccharidic fraction (also referred to as detoxified LPS)

was used .

Antigen preparations.

Total  membranes  and  Triton  X-100  insoluble  outer  membranes  were

produced as described previously (1). Briefly, bacteria were scraped from

plates of confluently growing H. pylori, sonicated, and subjected to low-

speed  centrifugation  to  remove  intact  bacteria.  Total  membranes  were

pelleted by centrifugation for  30 min at  10,000 x g.  Outer  membranes

were  prepared  by  suspending  the  total  membranes  in  Triton  X-100,

followed by ultracentrifugation to pellet the insoluble outer membranes.

Lipopolysaccharide  (LPS)  was  prepared  by  the  hot  phenol-water



extraction method according to the procedure of Westphal and Jann (38),

followed by repeated ultracentrifugation.

Production of LPS MAbs.

Monoclonal antibodies (MAbs) against  H. pylori E50 were produced as

described previously(9a) by immunizing BALB/c mice with LPS. In the

initial screening, the 23 hybrids reacting in the highest titers with the  H.

pylori membranes were selected. Of these, nine stable antibody-producing

hybridomas were cloned and expanded by cultivation in100 ml of Iscove’s

medium-10% fetal  calf  serum in  tissue  culture  bottles  (Nunc).  Culture

fluids  from  established,  antibody-secreting  hybridomas  were  harvested

and frozen in aliquots at -30ᵒC until  further tested,  and the specific  H.

pylori-antibody-producing cells were frozen in liquid nitrogen for long-

term storage.

The isotypes of the different MAbs were determined by means of single

radialimmunodiffusion with mouse immunoglobulin (Ig) isotype-specific

antisera(IgM,  IgA,  IgG1,  IgG2a,  IgG2b,  and  IgG3)  by  the  method  of

Mancini  et.al.(18).  The  Ig  concentration  was  determined  by  the  same

method by assaying an appropriate dilution of the MAb in isotype-specific

anti-mouse Ig; preparationswith known contents of the respective mouse

Igisotype were used as standards.

ELISA.

The enzyme-linked immunosorbent assay (ELISA) used for screening

of the MAbs was performed as described previously (34), with 25mg of 

total membrane preparations, 10 mg of LPS, and 5mg of flagellin protein 

per ml for coating.

Results



Comparison of H. pylori binding and inhibition of binding data between
culture  collection strain and two clinically  isolated  strains  to  Caco-2
cells  demonstrating  differences  when  cross  applications  in  species-
specific manner. 
In Table 1, the presented data shows two clinical H. pylori strains Hel 305

and E50 were compared with type culture collection strains CCUG 17874

on the basis  of  MAbs specificities.  Culture  collection strain as  well  as

other two clinical isolates were incubated  with all three MAbs separately.

The inhibition results demonstrated in Table 1 clearly indicated that the

species-specific MAbs revealed high effectivity  with related strain than

LPS-MAbs  from  other  unrelated  H.  pylori  strains.  The  inhibition  of

binding of  clinical  Hel  305 to  Caco-2  was  strongest  86% when  using

species-specific MAbs, weak and very weak when using LPS- MAbs from

E50 and CCUG 17874,  repectively applied in the assay.

Negative inhibitory  effect  on the binding of  H. pylori  E50 was shown

when using unspecific LPS-MAbs from rough and smooth strains.

Binding  of  35[S]-  labeled  H.  pylori  305  clinical  isolate  to  Caco-2
epithelial  cells  monolayer  after  bacterial  treatment  with  various
monoclonal antibodies.
Binding results presented in Fig.1 and Table 1 demonstrate binding of  H.

pylori   Hel 305 to Caco-2 epithelial cells after been treated with various

monoclonal antibodies (MAbs). Tissue cultures wells were overlaid with
35[S]-  labeled  bacteria  revealed  no  reduction  in  the  binding  activity  to

Caco-2 cells, when incubated with species unspecific MAbs raised against

LPS of a number of H. pylori strains. The negative inhibitory effect with

unspecific MAbs was shown in column 2 using MAbs raised against LPS

from E. coli. Binding of  35[S]- labeled Hel 305 clinical isolate untreated

with MAbs bacteria as in column 1, treated with anti-LPS from  E. coli

used  as  negative  control  as  in  column  2,  while  treated  with  species



unspecific MAbs was shown in all columns except 6 and 7 columns (from

left). Binding results demonstrated in columns 6 and 7,were carried out

after  incubation with MAbs  HP17-3:4 and Hel73-9:10 raised against LPS

from culture collection strain CCUG 17874 and clinical isolate Hel305,

respectively. Weak inhibitory effect of MAbs on the binding of clinical

isolate Hel 305 Caco-2 cells was shown in column 6 after treatment with

MAbs raised against LPS from CCUG 17874 and strong inhibitory effect

was detected with species-specific MAbs as in column 7. 

Binding  of  35[S]-  labeled  H.  pylori  305  clinical  isolate  to  human
adenocarcinoma  AGS  cells  monolayer  after  bacterial  treatment  with
various monoclonal antibodies.
Results presented in Fig.2 demonstrate binding and inhibition of binding

to  AGS  tissue  culture  cell  line  reveal  different  and  weaker  binding-

monster in comparison with  Caco-2 cells. Identical batch of MAbs was

used   in  order  to  discriminate  inhibitory  effects  between  bindings  do

different cell lines. Still inhibitory of binding of clinical isolate Hel 305 to

AGS cells shows the best among performed overlay assays with  species-

specific  MAbs  application.  Very  weak  inhibitory  effect  was  observed

when  MAbs  raised  against  LPS from  H.  pylori CCUG 17874  and  H.

pylori E50 were used to inhibit binding of Hel305 clinical isolate to AGS

cells. Inhibitory effect of E50 LPS-MAbs on binding of Hel 305 was also

variable as demonstrated  in standard deviation of column 5.

Binding of  35[S]- labeled H. pylori culture collection strain to human
Caco-2 epithelial cells cell line after bacterial incubation with various
monoclonal antibodies.
Binding of H. pylori type culture collection CCUG 17874 to Caco-2 cells

demonstrated different  binding panel  than what  was  demonstrated with

the clinical isolate Hel 305 to the same cells. In Fig.3 and Table 1, binding



data shows generally weak inhibition of the binding as presented  in the

columns 4, 6, 7 and 8 with little stronger inhibition effect was detected

with the species-specific MAbs HP17-3:4. MAbs raised against LPS from

Hel  305  demonstrated   less  affectivity  of  inhibition  than  type  culture

collection CCUG 17874 species-specific monoclonal antibodies.

Binding of  35[S]- labeled H. pylori culture collection strain to human
adenocarcinoma AGS cell  line  after  bacterial  treatment  with  various
monoclonal antibodies.
In Fig4, the presented binding data was also different with respect to the

H. pylori  binding strain and tissue culture cells. Binding activity of type

collection strain CCUG 17874  to AGS cells was almost identical, as in

colums 6 and 7, after  incubation with own-specific MAbs and Hel 305-

LPS MAbs before overlay tissue culture cell-monolayers. 

Binding of  35[S]-  labeled H. pylori  Hel 305 clinical  isolate to human
Caco-2 epithelial   cell  line after  bacterial  incubation with anti-Lewis
and anti-LPS monoclonal antibodies.
H. pylori  Hel 305 and Caco-2 cells were  used  as a good model in the

evaluation of  inhibition activity of anti-Lewis X and anti-Lewis Y on the

binding  of  bacteria.  Specific-MAbs  raised  against  whole  LPS  showed

strongest inhibitory effect, while anti-Lewis X  MAbs were also  effective

to reduce binding of bacteria to tissue culture, but less effective than LPS

specific  MAbs.  Weak  reduction  in  binding  of  Hel305  to  Caco-2  was

detected   when  bacteria  previously  incubated  with  anti-Lewis  Y

monoclonal antibodies. 

Discussion

Helicobacter pylori is a gram-negative and microaerophilic bacterium that

is recognized as a major cause of chronic gastritis, peptic ulcer, and gastric



cancer (8, 19). This work describes the structure, attributes and properties

of Helicobacter pylori lipopolysaccharides (LPS), and their potential role

in pathogenesis.

Inhibition of binding of H. pylori to tissue culture Caco-2  and AGS cell

receptors indicates clearly to the role determined  by LPS, O-side chain

and less with the core region of LPS. This conclusion is based on our

results of inhibition assay of  H. pylori binding to tissue cultures Caco-2

and AGS cells  using  LPS MAbs.  Smooth  strain  with  complete  O-side

chain  structure  of  LPS,   presented  always  by  wild  type  bacteria,  was

involved  mainly  in  the  binding  to  Caco-2  and  AGS cells.  Due  to  the

inhibition  study  analysis,  species-specific  MAbs  raised  against  LPS

reduced binding of bacteria to less than 20% . Weak inhibitory effect was

detected  with  other  LPS  MAbs  prepared  from  different  origins.  This

phenomenon  may  be  correlated  to  the  difference  in  the  LPS

polysaccharide sequence or might also indicate to the involvement of core

region of  LPS.  Rough strains  like type  culture  collection  were weakly

inhibited by anti-LPS MAbs, which support further the important role of

O-side chain in the binding as well as inhibition of that binding with even

species-specific MAbs.

Interestingly, we observed the results of  anti-Lewis X and anti-Lewis Y

MAbs inhibitory effect  of   the bacterial  binding to tissue culture cells,

which  demonstrate  similar  phenomenon.  Strong  inhibitory  effect  was

detected  with  anti-Lewis  X  MAbs  on  binding  of  the  smooth  strain  to

Caco-2  tissue  culture  cells,  but  weaker  effect  than  recognized  by

application of anti-whole LPS specific MAbs. Much weaker inhibition of

smooth strain using anti-Lewis Y MAbs in the binding to Caco-2 tissue

culture  cells,  which  may  represent  structurally  different  binding  site

adhesin than Lewis X adhesin.



It has been reported that LPS antigens due to their position are necessary

for the establishment of infection, because mutant strains defective in LPS

O-antigen synthesis  or  for  Lewis X/Y expression fail  to  colonize mice

stomach (2, 15).

Interesting is the fact that the long structure of LPS with polysaccharide

chain makes easy for bacteria to reach the target surface, before any other

adhesin  on  the  bacterial  cell,  in  order  to  initiate  the  first  step  in  the

colonization process, thereafter other adhesins may take over to make the

interaction more solid and persistent.  

The chemistry and biology of  H. pylori  lipopolysaccharides (LPS) have

been

extensively studied. Aspinall et al. (6) and Monteiro et al. (20) determined

the structures of  the O-polysaccharides  of  H. pylori  LPS and found in

them to be the same as the Lewis X (Lex) and Lewis Y (Ley) determinants

of human cell surface.  

H. pylori LPS possess unique biological properties. H. pylori LPS has, in

general,  low  immunological  activity  and  this  property  may  aid  the

persistence of infection.

It has been reported that the structures of LPS isolated from a variety of

H. pylori strains  have  been determined chemically, therefore  it  is  very

important to mention here, that there is an evidence regarding expression

of  Lewis  antigens  on  the  bacterial  surface,  that  may  contribute  to

adherence of H. pylori to gastric epithelial cells (5, 10), and play a role in

tissue tropism (12, 13).

Our work support the finding regarding the important role of LPS in the

binding and colonization of human gastric tissue by H. pylori using LPS

MAbs as well as anti-Lewis X and anti-Lewis Y, which will be a helpful

in the designing of medicine strategy in order to prevent infection. 



Our study on binding and inhibition of binding clearly demonstrates , that

Caco-2  tissue  culture  cells  expresses  receptors  quantitatively  and

qualitatively on behalf of recognition by H. pylori LPS  these receptors. In

order  to  study the  receptors  expressed by the tissue  cultures,  one  may

suggest to prepare glycolipids, phospholipids, proteins and glycoproteins

from tissue culture cells.

These products whether they are proteins or glycoproteins, can be tested

by overlay assay with labeled-bacteria on Western-Blot or glycolipids and

phospholipids  separated on thin-layer chromatograms, respectively.

H. pylori LPS,  in part, mediates the binding of the bacterium to laminin,

and  interferes  with  gastric  cell  receptor-laminin,  thereby  potentially

contributing to the loss of mucosal integrity (36).

Appelmelk et al. (3) suggested that the mimicry of Lewis antigens by this

bacterium raised  titers  of  autoantibodies  to  Lewis  antigens  in  infected

individuals.  As  these  antigens  are  present  in  the  gastric  mucosa,  the

expression of Lewis antigens on the bacterial surface may camouflage the

bacterium and aid survival of H. pylori.

H. pyloriLPS might induce anti-Lex/yantibodies that bind to the bacteria

but  also  to  the  gastric  epithelial  cells;  when  followed  by  complement

fixation which may lead to tissue injury.

Conclusions

1.  Inhibition  of  binding  of  H.  pylori strains  to  tissue  culture  cells  is

effective in the species-specific manner.

2. Caco-2  tissue culture cells are better target than AGS cells for binding

of H. pylori clinical isolates as well as type culture collection, which may

be  correlated  to  a  less  and/or  different  receptor  active  components

expressed by the latter. 

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=210


3. Inhibitory effect of MAbs raised against  LPS from own rough (type

culture  collection)  and  smooth  (Hel  305)  strains  on  the  binding of  H.

pylori rough strain to AGS cell line was almost identical.

4. Lewis X antigen is part of the LPS, which is involved in the binding of

H. pylori to Caco-2 cells. 
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Figure 1
Inhibitory effect of various MAbs on the binding percentage
of  Helicobacter  pylori  clinical  isolate  Hel  305  to  Caco-2
epithelial cells.
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Figure 2
Inhibitory  effect  of  various  MAbs  on  the  activity  of  the
binding  percentage  of  Helicobacter  pylori  clinical  isolate
Hel 305 to human adenocarcinoma AGS cells
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Figure 3



Inhibitory effect of various MAbs on the binding percentage
of  Helicobacter  pylori  culture  collection  CCUG  17874  to
Caco-2 epithelial cells.
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Figure 4
Inhibitory effect of various MAbs on the binding percentage
of  culture  collection  Helicobacter  pylori CCUG  17874  to
human adenocarcinoma AGS cells.
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Figure 5



Inhibitory  effect  of  various  anti-LPS  MAbs  and anti-Lewis
antigens  X  and  Y  on  the  binding  percentage  of  clinical
isolate  Helicobacter  pylori  Hel  305  to  Caco-2  epithelial
cells.

Table 1

Inhibitory effect  of various monoclonal  antibodies on the
binding  of  different  H.  pylori strains  to  Caco-2  epithelial
cells.  (%):  the mean value of  binding results  from three
experiments ±s tandard deviation.
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ملخص البحث
الدراسعععععه الحعععععاليه تقييعععععم دورالزوائعععععد الكاربوهيعععععدراتيه العععععدهنيه المتععععععددة

السكر(بالليبوبوليسكرايد) لبكتريا  التهاب المعده والثننعى عشعري (هيليكوبكعتر بيلعوري)

في التساق هذه البكتريا بخليا المعده مسببة المرض. لدراسة هذه الظاهره  تم تسليط

الضعععوء علعععى قابليعععة الجسسعععام المضعععادة الوحيعععدة النسعععل الخاصعععة بهعععذه الزوائعععد

(بالليبوبوليسكرايد) في منع التساق بكتريا هيليكوبكتر بيلوري بمزارع النسسجه هذه مثال

خليععععا القولععععون المبطنععععه السععععرطانسيه وخليععععا  المعععععديه السععععرطانسيه. لبحععععث

دورالليبوبوليسكرايد فيما اذا كانست كاملة البناء من عدمه باللتسععاق بععالمزارع النسععيجيه

استخدمت نسماذج بكتبريه وحشيه كاملة بالليبوبوليسكرايد(نسععاعمه) ومختععبريه غيععر كاملععة

لقععد لععوحظ ان قععوة منععع اللتسععاق للنععوع النععاعم مععن هععذه. بالليبوبوليسكرايد(خشععنه)

البكتريا  بخليا القولون السرطانسيه قويه عند استعمال الجسسام المضادة الوحيدة النسل

الخاصة بالنوع النععاعم لمركععب بالليبوبوليسععكرايد. أن قععوة منععع التسععاق بكتريععا التهععاب

المعععدة بالخليععا السععرطانسية بواسععطة الجسسععام المضععادة الوحيععدة النسععل الخاصععة

بالليبوبوليسععكرايد الكاملععة هععي أكععثر بكععثير مععن قععوة منععع أجسسععام المضععادة لنععوع

بالليبوبوليسكرايد الغير الكاملة للنوع الخشن (ألمختبري) من البكتريا ضد التساق النععوع

الوحشي (الكامل بالليبوبوليسكرايد) من البكتريا عند اختبارها مع النسيج الخلععوي ذاتععه.

وبنفس ألطريقه تكون قوة منع التساق النععوع الخشععن مععن البكتريععا بواسععطة الجسسععام

المضادة لنعوع بالليبوبوليسعكرايد الخشععن هعي اقعوي معن قعوة منعع الجسسعام المضعادة

الخاصة بالنوع الناعم لليبوبوليسكرايد لمنع التساق البكتريععا المختععبريه (النععوع الخشععن)

لذات الخليا النسيجيه نسفسها. اختبارات  تدرس قوة منع التساق بكتريععا المعععده والثننععي
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عشري لخليا الدينوكارسينوما المعديه السععرطانسيه اجسريععت لغععرض تسععليط الضععوء مععن

جسهة النسيج الخلوي كهععدف لللتسععاق والصععابه. درجسععة منععع التسععاق البكتريععا الوحشععيه

(النوع الناعم)  وكذلك النوع ألمختبري (النععوع الخشععن) بخلياالدينوكارسععينوما المعععديه

السرطانسيه باستعمال أجسسام المضادة  المتخصصه للناعم او الخشن منالليبوبوليسكرايد

كل على حده امتازت بان التساقها ومنع االتساقها اضعف من خلياالقولون السععرطانسيه.

اضافة لذلك فان قوة منع اللتساق بيععن النععوعين يكععاد يكععون متسععاويا بغععض النظرعععن

مصدر الجسسام المضادة بخصوص الناعم او الخشن. لم يلحظ اي نسشاط لبقية الجسسام

المضادة المستعمله بهذا البحث يمنع التساق البكتريا بالمزارع الخلويه. 

وولد المضاد (النسععتي جسيععن) لععويس استعمال الجسسام المضادة الوحيدة النسل الخاصة بم

من النسواع أكس أو واي لمنع التساق النوع الوحشي (الناعم) من بكتريا التهععاب المعععده

والثنني عشري لخليا القولون السرطانسيه وجسدنسا ان الجسم المضاد نسوع أكس كععان أكععثر

فععععاليه معععن النعععوع واي ولكنهعععم جسميععععا اضععععف معععن أجسسعععام المنعععاعه الخاصعععة

بالليبوبوليسكرايد للبكتريا نسفسها.


