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8. ABSTRACT:

Helicobacter pylori is ome of the recent discoveries tha
has shown & sigm ficant association with gastritis and peptic ulce
di seases., Efforty/BhEeto establish its caussl relationship with the
ébovefdisordérs and explain the pathogemésis of the imfection,The
protocol has beem designed to study the virulence factors of H.
pylori., Straims isolated from peptic uleer patients will be studied
for the presence of presumptive colonization factors or adhesins
by examining the pattern of haemagglutinatiamof different species
of erythrocytes by the bactermhum and the inhibitiom of haemagglu-
tination by various chemicals. For the non-specific factor influ-

émcimg colonization, the cell surface hydrophobicity will be esti-
mated. Enzyme urease, proposed to be a prominent virulence factor
of H. pylori,will be purified, its profile in different strains
will be compared and its immunogendc potentiality will be- asse-
sed by westenblot technmque u51mg serum from H. pylori infected
patients.Thia will have a diagnostic a nd prophylactic implications.




' SECTION - RESEARCH PLAN
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AJ INTRODUCTION:

o

L. Objactive

To study the virulence factors of H. pylori which will

28t 8at. to explhim the pathogenesis of H. pylori infection and
larify 1ts role in the aetiopathogenesis of Bastritis and peptic
1lcor diseases . The study will purify urease(proposed to be a

>romihent virulence factor of H. pylosi), compare its profile in

arlous strains amd find out its immunogeni ¢ potentiality in
nfected patientsg,

- Background

Peptic ulcer disease ig an age old medical
widescale prevalence all over the world,
- out in Dhaks descrihed a ver

problem having
Am endoscopic studylcarri—

b Simcgﬁghe first descrigﬁion 9§5§%§?Pr$39m°° of spira% bacte- -
1A B human stomach by Krimts imjl906}(éi}§d.frpm Freedberg & Barrg®)
[8Xehave- be Wzt 5.6 R T o T : ¥
i anofiy, vy o tho relationship 6¢ optral and other! basts.
lg"*'ﬂﬁi‘t “pathold @t ¢ statés 1ike jié'iafi'b "'ﬁli':’gi'":'éﬁsgfi‘itis etc. but none
fid§Qstahlish-any defind te relatibmship. The description.of'a:spiral
andsn' by Marshall?x Warren® i, 1983 revived the hssew of micbobial
ioldgy of petic ulcer, The bacterium was initially nameq Campyloba-

Qxloridis.9 The name was later readjusted 4s Campylobacter pxlori%o
h the availability of detailed information om the morphology,ultra-
uc_ﬁure,ribosom'al RNA Bequencing pattern, the bacterium showed major

ferences from other gspecies of Cappylobactersaamd thus placed in a
genus and named Helicobacter pxlori}l

H. pylori is a Gram-ne

gative,microaerophilic,spirad(seem
iver only),ox-how shaped,.

curved or occaslonally rod shaped
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acid. Whereas Campylobacters possess rough surfaced wall with e
simgle unsheathed ‘flagellum arisimg from one or both poles and do
rot produce urease.

Simece its first descriptiom a series of reports have
descbibed & strong association between this organmism and pathologcal
statea 1ike gastritis, gastric ulcer, duodemitis and duodenal ulcer

le- 13. Despite such an associatiom,the exact mechanism of possible

bacterial pathogemicity are so far poorly understood.

Microbfal pathogenesis is usually complex and multifacto-
rial. Pathogens have several biochemical mechamism which may act
imdividually or in concert to produce infectio and disease, It is
useful to understand the pathogenesis of imfectiom so that mew the-
rapeutic and prewentive schemes can be developed. Microorgamiems

enter the host by a limbted numbet of routes., Interactions with the h
host surfaces are usually involved at or soon after entry. The first
major interaction batwwernn a pathogendc mlcroorganlem and its host
emtalls attachmemt to eucaryotic cell surface. Some organdisms multi-
ply at and remaim on the surface of the hosf while others use atta-
chmenm as the first essential step before proceedimg to deeper tiss-

‘ : : ﬁaracteristic of host
-pa-asite imteractloms as it is one of the easiest aspect to address
experimemtally.lg 120,21 im.its simplest form, mdcroblel adherence
requires the participation of two factors: a receptor and an adhesin,
The receptos defined so far are usually specifie carbohydrate resldues
om the eucaryotic cell sufface. The bacterial adhesin is typically a
proteim structure on the bacterial eell surface possesing specific
carbohydrate binding properties. Adhesims which attach to ezybhrocytes
are termed haemaggiutinins and have beenm morphologically idemtified as
thim hair-like structures commonlg kmown as elther fimbriae or pill.22
Haemagglutination (HA) tests have beem found to be useful
for detecting tlie presence of fimbriae. But surface adhesins show1mg
properties may also ke non-fimbrial ie nature. They are referred to
as the non- fimbrial adhesims(NFA) to differemtiah them from fimbrial
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Besides binding of bacteria’ via specific adhesins to epi-
thelial cell: recéptors mom-specific;comtributiom of 'cell surface
hydrophoblcity 1s also considered importamt. Hydrophobicity invo-.
lves 1mtractiom betweem non-polar groups present on bacteria and
host Felli Besides the mom-polar hydrophobic compowent polar hydro-
philmc compomemts are also present oh: the ‘bacterial cell surface
and 1t is the interaction between the hydrophobic and hydrophilic
compoments that determine the overall comtribution og hydrophobic
interaction to adhesin.za A number of intestimal pathogens express

»w‘hydrobhobié cell surface which permits colond zation of mucus

layef i the small bowel.29 Hydrophobicity of the H. pylori strains
isolated from peptic ulcer patients needs to be estimated which
will‘assist to have an idea on the cohonization factors of H. pylori.

| Evans et al tested 10 strains of H.pylorl for haemagglu-
tnating activity.26 Those strains showed HA with the crythrocytes
of all the tested species. However, vatiable species specific HA
were observed by other authors.27 28 Studies may be carried out with
_ erythrocytes of larger number of species and describe the pattern
 &£ haemagglutinatlom. In order tp have amwidea on the nature of
B gglutinim; inhibition tests}(HAI) havé heem carried out with
: fmited number of chemicals. HAI with® straim \from widely divergent
‘keograghical Yocation may be cairiad 5&€“Wi%h iarget number &f
chgm;cals and ‘the patterm of HA and the nature of haemagglutinim .-

n:bted.

Adherence propbértied af H. pylori cam more spacifically be
shbwm ‘by-1tps aAdherence to different epithelial tell limes,more
particularly to cekE line of intestinal origin. Only one report39
showimg adherence of H., pylord to epithelial ckll lime Hep-2 and
imtestinal cell line Int-407 has been pubkished., Btrains isolated

. from a divergent area may be used to study the adherence properties.

Coi .
The enzyme urease has beem proposed to play a major role
aé.a virulemce .factor of H. pylori. it has beem proposed to create
an inBulatimg alkaline blanket around the organism and thus allow
jites passage through -the acid emvironmenm of stomach., The ammonia
‘produced from the break down of ured by urease have been proposed
}
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to cause back diffusiom of Ht ioms with resultamt hyperchloro-
hydria énd,tlssue damage. The study of urease profile of the strains
will help to find out inter-strain variationms in the proposed viru-
lence factors of H. pylori. The enzyme may be purified and the
purified or the crude form of urease may be used as an antigen in

tramsblottimg procedure to fimd our their immunogenicity im inmfe-
i *

cted patiemts.

3,. Ratiomale:

Peptic ulcer is a commom médicai prohlem of Bangladesh.,
On a global perspective this aria happens to be ome of the highest
prevalemt'zome of peptic ulcer. In the absence of knowledge about
tthé defindte aetiology of peptic ulcer gisease'existimg therapies
are inadequate to give life long cure; treatment needs to be con-
tikmed for prolonged period with frequent relapses. Establishment
of H. pylori as one of the causal ageftt may help in planning more
efféctive intervention measures. Identifihationrof virulence fac-
%9&5 of H.lgxlori will be able to explainuthe pethogenesis of

5

“ﬁiLes;oms aBSOCIated with its infection and assist im devising dia-

thera‘peutic measures. "E‘* L |Tf

SPECIFIGHATMS: - - . 4 =3
.l;“To measure the cell surface hydrophobicity of H .pxlori*isolates

" by using'Salting -out aggregation test!

E;JTO detrmine the adhesive property of H. pylori by studying its
" haemagglutinating potentiality of erythrocytes from diiferent
i species,of animals,

:}; To characterize the agglutinims of H. pylori(if present) by
“inhibition of haemagglutinatiom with different chemicals.

k. To study the adhesiveness of H. pylorli in an in-vitro cell

.culture model.

' §J To purify urease amd find out its profile in the local isolates .
o aa i

~



6¢;Te study ‘the immumogenicity of urease in H. pylori infected
p?tiemts.» '

2, To establish a collaborative linkage between Department.of
Micorbiology.amd gastroenterology of TPGM&R and Lab Science

Divisiom of ICDDR,B. ,
"

C. METHODS AND PROCEDURES

A. Bacterial straims to_be used in the etudx:

H. pxlori strains will be isolated from patients referred
for endoscopy at the Gastroenterology Departmemt of IPGM&R.The

gtraing will be identified using the following fyiteria :i.€olo-
nial character,ii.Gram-stain,iil. oxidase, catalase and urease
tests. Fresh isclates will be used for determination of SAT value
and haemagglutinatlom pattern. The strains will be preserved in
11§u1d nitrogem for further study. Beforeireach experiment they
% e sub-cultured and tested again for reconfiramtion of their
-ﬁ;ﬁ perties. Enwerotoxigemic k., coli etraln O, 045565 will be used
‘as a positive control for haemagglutinatiom assays while non-patho-
gendc E. coli strain no 36000 will be used as a negative control,

b. Sample colkection,processing and culture:

‘ The samples will be collected from patients undergoing rou-
tine endoscopy for peptic ulcer-like symptoms. Informed consent will
be obtained from the patients and biopsy samples will be collected
from endoscopically positive peptic ulcer patients. The samples will
‘be tolletted from the followimg sites : 1. gastric ulcer : three pie-
ces from intact mucosa around the ulcer, ii.duodenal ulcer: thres
pleces from antrum within three centimeters of pylorus. Samples will
he collected in 20% glucose broth, tramspotted to the laboratory dnd
preserved at 4°C till tested.



The samples will be minced iuto pieces om.a glass slide with
the hélp of a chrlle blade.and inoculated on chocolate agar plates
composed of Brain Heart Infusion agar with 10% sheep blood and anti-
bioti&s (vancomycim- 6mY, L ,amphotericin B 10 mg/L, nalidixic acid-

2 mg/L and trimethoprim—75 mg/l.. Plates will be incubated at 3700

in aamicboaerophillc atmusphere obtained either by using Campy

Pak (BBL Microb¢o]ogy Systems,Cockeysville,MD.) or by evacuating

the gas Jar upto 5300 mm Hg and refilling with a gas mixture (H2 10%,
-_caa- 10% and N,- 80%).

The strains will stored in liquid nitrogen in 15% glyderol

Brain Heart I@fu51on Broth.

¢, Measurement of cell surface hydrophobicity:

Cell surface hydrophobicity will be measpred by the salt
aggregation test usinmg the method of Faris et al. 2% washed bacterial
cells will be serially diluted with ammonium sulfate of varylng
molarity (0,02 M to 3.6 M) on glass slides.and and will be ohserved
for 30 secomds,. The highest dJlutlom of ammonﬁum sul fate in which
visible aggregatiom occurs will be the SAT value for surface hydro-
phobici ty. ' ..

i

) _ '
;mg‘g‘lﬁﬁ:ﬁ _‘ !af-.‘-::‘“ | I

l:

" .heSlonl ABSaYS: B : k l" ;'u Ma.ow f:& ’. S 3 i:ﬁx

g

Sy To determlne adhesion of bacteria :
two differemt techni ques will be used and are described as fwllows

Haemagglutinatiom agsays

Freshly prepared erythrocytes obtained from gu1neaplg,sheep,
hovime rabbit and humanm (Blood gr. O %A )} will be used and the pro-
cedure followed by Salit et al?éill be applied . Haemagglutination
aséays will be carried out on slides using erythrocytes at a concen-
tration of 2% amd in microtitre plates(U-well) at 0.5% conc. The
slide agglutinatiom assays will bnly be used for aqguick detectionm off
HA. : .

For slide agglutination, bacteria will be suspended in phos-

phate buf fered daline(PBS) amd mixed directly with erythrocyte su 8-

pemsiom accordimg to Evans et al. 23



For determlnatlon of HA titres serial two-fold dilutiom of
bacterial suepemsionl(startlng with 1010 cells/ml) will be mixed

with erythrocytes (30 ul of 0.5% suspension). The results will be
recorded after 60-90 minutes of incubatiom at u C. Inhibhition bg

specific antieera will be tested after prelmcubatiom of bacteria
with approximately diluted antiserum for 1l hr at 37°C. To determine
inh1bi¢i0n by ‘carbohydrates, differemt sugars e.g. D-galactose,

D- fucose, D-manose, N-acetyl neuraminie acid, N-acetyl glucosamine,
N-acetyl galactosamine, Feutin etc.using the proeedure of 01d DC35

Adheslon assay in tissue culture cells

This aseay will be carrited out:on.folloWwing cell lines:
a. Hep-2 ,b., Henle-407 and c. HeLa eell lines using the standard
1aboretory techmiques., Inhibitihon by sugars and antisem to H.pylori
and 8erum from H. pyloribnfected patlents will be carriedout accor-
dimg to the method of Dolors elal 26

e) Demonstration ol urease proiile
eparatlon of sample for “Ha-PAG“
1

) ﬁg |
. f
i i The bacferla will be prown in chbolate agar plates enriched
w1tb 1% isovitalex. harvested aohd. washed tw;ce in PBS by centrifuging
at 5000 Rpm(ﬂoc). ""he pellet will ‘be resuspemded in a small Volﬁhe of
solubilization bufrer (0.625% M Tris-Hel(*H 6.5), sodium dodecyl sul-
phate(8DS) 3% w/v, Z-mercaptoethancl 5% w/v., Cell debris will be
remeqed from the snnicate by centrifugation at 13%000g and cell free
extract will be preserved in small volumes at -20°C.

2) Urease assay:

Urease activity of the sonic extract will be determined by
modlfied Barthelot reaction 57 The amount of ammonia formed from a
standard excess amount of urea wEll be determined by mixing : 10 ul
of eXtract with 240 ul of UPFM substrate(30 mM urea, 20 mM sodium
phosphate buffer,pH 7.5, 1mM disodium FDTA, lo mM 2-mercaptoethanol
and inpubatidg at room temperature for 5 minutes.The reaction will be



stopped by additbon of phenol nitroprusside solution 0 5ml, alkaline hypochlorite
0, 5 ml!and distilled water O.5ml. Aftdr 5 minute {ncubation at room temperature
the intensity of the developad blue colour will be measured at 570 nm and compe-
red with that given by standard solutions of emmonium chloride. One unit of u
ureaa%{will be. defined as the amount of extract ‘required to liberate on umol of
ammonig in 5 min at rogm temperature in the above condithon,

3) Sodium dodecylsulphate -pol&acrylamide gel electrophoresis(SDS-PAGE):

"Extracts contalning urease were analysed by SDS-PAGE according

to Laemmll with some modification??

f) Purification of ureasge:

Purification of urease will be carrled out Dby the fol&owing method:

‘i) Isolation of crude urease from gel:

A l.5 om gel as descrlbed above will be loaded wikh whole cell
extracts and run as per the method of Senior et al.3 The pehds in the gel
corresponding to urease activity will be cut off from the gel and macerated
in a stebilizing buffer ( 0,IM sodium phosphate buffer(pH 7.0} containing
0.01M 2—mercaptoethanol), mixed up émemnight in a magnétic stirrer(L C)
and centrifuged at 8000 rpm to pellet the gel, The supernatant will be

ﬁte ”ed ror u;ease activity and preserved in amall quantities at -20°C.

¥ E

‘ii) Purification of urease by affinity chromatography.

DEAE-Sephadex colum will be ‘used to purify urease using the method
of Soake et e1.%8

iii) Production of antisera against purified uraase:
Rabbit anti-urease serum will be prepared by injecting 0.1 ml
urease extracts in complete Freund's adjuvant(O.Bml) to hind toe pads, follo-
wed in 3 weeks by subcapsular injection of 0.2 ml serum im incomplete Freund's

b

adjuvant.

‘iv) Western blotting;

, The purified urease will be run in SDS—poiyacrylamide and then
transferred electropherstically to nttrocellulose paper by the method of
Towbin et al.?? The membrane will be treated with rabbit anti-urease antisera
and the sera from H. pylori infected patkents and the immunogenic potentiality
vill be noted.
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