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SECTION I - RESEARCH PROTOCOL

TITLE . Iocal and systemic antibody response .
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dysentery. Implication for vaccine
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ABSTRACT SUMMARY
The investigators intend to study local and systemic antibody
. responses against major outer membrane proteins (OMPs) of Shigella

dysenteriae and Shigella flexneri in patients with dysentery. Serum

samples will be collected at the onset of disease and in convalescence.
Intestinal lavage will be applied to collect intestinal fluid during
convalescence. The sera of patients recovering from other

diarrhoeal diseases, as well as sera of healthy persons without a
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history of Shigella attack from a country where the infection is not
endemic will be used as a control. The antibody response will be
znalyzed by fhe western-blot technigue and by cross imﬁunoelectrophoresis

using OMP preparations from Shigella dysenteriae and Shigella flexneri.

Serum will be applied without pretreatment while instestinal fluid
obtained by lavage will be treated by centrifugation, negative
pressure dialysis and lyophilization. It is expected that such an
analysis will clarify the immunogenicity of OMP for use as a potential

antigen in a vaccine against Shigella dysenteriae type 1 and other

serotypes.

REVIEWERS . ' . P

a) Ethical Review Committee

[

b) Research Review Committee

¢) Director




SECTION II - RESEARCH PLAN

OBJECTIVE

1. To identify Shigella OMP which stimulate local and systemic

antibody responses during natural infections of man.

2. To determine the immunogenicity for man of Shigella OMP

associated with the expression of the virulence phenotype.

BACKGROUND -

OQuter membrane proteins (OMPs) of gram-negative bacteria are
capable of eliciting a humoral antibedy response in experimental
arimals (Gilleland et al. 1984; Kuusi et al. 1979; Mohri et al;
1982). It is not- known what role anti-OMP antibodies play in
resistance to infection. Recent genstic studies by Sanscnetti et al.
(1983), Watanabe and Timmis (1984) have helped to provide a hetter
understanding of the pathogenic determinants of Shigella sp. These
studies clearly showed that the pathogenic potential of Shigellae
is associated with the vpresence of plasmids which determine the
synthesis of lipopolvsaccharide and outer membrane proteins. Hale
et al. (1983) have shown that the 140 Mdal plasmid of Shigelia
flexnerl encodes for the production’of certain outer membrane
proteins. It seems that these proteins are involved in the process
by which Shigella organisms invade epithelial cells. Recently
Maurelli et al. (1985) have shown that at least four virulence
plasmid-specific peptides are produced by recombinant plasmids and
that these are associated with the expression of the virulence

phenotype.



The studies of Formal et al. (1965) showed that the immunity
against Shigella operates effectively at the level of invasion,
the most impdrtant mechanism in pgthogenesis {Gemski et ak+-1972). -~ =
The involvement of the outer membrane proteins in invasiveness
indicates that the antibodies against these components could play an

important role in immunity against shigellosis.

Only a few experiments related to the immunogenicity of ‘Shigella
OMP are documented in the literature. Adamus et al. (1980)
subcutaneously immunized rabbits and guinea pigs with the OMP of

Shigella flexneri 3a and Shigella sonnei phase I. Challenge

experiments showed that immunized animal were protected from

A

keratoconjunctivitis caused by Shigella flexneri 3a and Shigella

sonnet. Thu;, it appears that the outer membrane proteins of Shigella
strains may indeed be important immunogens to be found in vaccines.
Despite all the efforts in the preparation of a vaccine against
shigellosis, noné has been shown to be practical and effective.

Promising results have been obtained with oral live mutant vaccines

(for swmmary, see Levine et al. 1983). However, a still unanswered
question remains in the Shigella vaccine development program: what
componeﬁts of the pathogeﬁ should be incorporated in a vaccine and
what should be left out? Perhaps, the important cbservation that
shigellosis is an immunizing disease deserves more attention
especially in regard to identifying '‘Shigella’'sp. antigens which
stimulate an immune response during a natural infection. One
céndidate for a protective antigen appears to be OMP. However, the
immunogenicity of OMP during natural infections has not yet been

studied.

v
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We intend to identify OMPs which stimulate a local and systemic

antibody response in patients attacked by Shigella dysenteriae

type 1 and Shigella flexneri. We expect that an analysis of
in£estinal fluid, as well as serum, by means of the western-blot
technigque, and Cross immunoelectrophoresis with OMP from homologous
strains and from recombinant clones specifically expressing major
peptides will contribute to our understanding of the immunogenicity
of OMP and to determine the reole éf OMPs as a protective antigen,

as well as a candidate for a vaccine.

RATiONALE

Shigellosis is a majoxr cause of debilitation and death in
children of developing countries. It is also a disease which can
have severe complications: hypoproteinemia, hypoglycemia, hemolytic-
uremic syndrome and leukemoid reaction. Because proper sanitary
measures and the supply of safe food hardly can be nresently achieved,
vaccination remains the new hope to reduce morbidity and mortality

from shigellosis.

In a process of vaccine development, an important guestion has
beep raised,-"what components of pathagen should be incorporated into
a vaccine?" 1In Shigella spp. twe components carrying several
antigenic determinants appear to be important both for pathogenesis
and for immunity in shigellosis. These are OMPs and |

lipopolysaccharide.
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We intend to identify the OMPs of Shigella dysenteriae type 1

and Shigella flexneri which stimulate antibody response in patients

with bacillary dysentery.

Understanding of irmunogenicity of OMPs and elucidation of their
protective capacity would substantially help to the develcpment of

efficient vaccine.

SPECIFIC AIM

Identification of Shigella outer membrane proteins stimulating
local antibody production in intestine and systemic antibody

production in man duxing the natural infection.

MATERIAL AND METHOD

Collection of blood

Blood from 12 patients with clihically and bacteriologically

confirmed Shigella dysenteriae type 1 infection and 12 patients

with Shigella flexneri type 1 or type 2 infection will be collected

at the onset and on 12th day after the onset of the disease. The

total volume of blood collected each time will be 5 ml.

Blood from 12 children, aged from 1 toc 3 years, € with Shigella

dysenteriae type 1 and & with Snigella flexneri infection, will be
collected. A total volume of 1 ml at the orset of the disease and

on the 12th day after onset of the disease will be collected.

Control blood

Blood from patients with other intestinal infections, particularly
E. coli and V. cholerae, will be used as controls. Blood from healthy

blood donors from non-endemic area will be used as a second control.



Intestinal fluid

Intestinal fluid will be collected from all adult study patients
only by standard lavage technique established in the ICDDR,B Hospital.

-

The levage £luid will be prepared as follows:

Two liters of the fluid will be filtered and centrifuged at
5,000g to separate solid particles and then concentrated to
1/10 volume by negative pressure dialysis. Any precipitate
where appears will be removed by centrifugation, and the
supernatant will be further concentrated by dialysis against
polyethylenglyccl., The fluid will be used for analysis and

stored in 10 ml volume at —700C.

Half of the volume of each sample will be sant to Dr. P. Sansonetti
at the Institut Pasteur, Paris, for immunological analsysis using OMPs
from recombinant strains. The second half will be analyzed at the

ICDDR,B with OMPs from homologous strains.

Bacterial strains

Freshly isolated Shigellae from each studied patient will bhe

serotyped and used for preparation of whole cell extracts and OMP.

Quter membrane proteins

- Shigella strains will be grown on brain-heart infusion broth
for 18 hours on a shaker. The OMP will be extracted according to
the method of Hale et al. (1983). Whole cell bacterial extracts

will also be prepared.
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Western-blot analysis

OMP and whole-cell extracts will be run on SDS-PAGE gels and
wyotted on nitrocellulcse filters (Burnette 1981, Laemlli 1970, and
Towbin et al. 1979). This analysis will also be performed using

membrane peptides preoduced by virulent and avirulent mutants.

Cressed immunoelectrophoresis

"

A medification using an intermediate gel will be carried out

(Kroll 1573).

L}

SIGNIFICANCE P

Despite intensive research the immunological mechanisms responsible
for resistance to Shigella spp are still not clear. Thus, from the
immunological peint of view, in a process of vaccine development, an
empirical approach has been used. It seems now when genetic studies
have substantially contributed to unde;stan&ing of pathogenic
mechanisms in Shigélla infection, as well as to vaccine construction
that complementary studies of immunological mechanisms are.equally
desired. The present study will contribute to our understanding of
the immunogenicity of Shigella OMP, a potential antigen for use in a

vaccine.

FACILITIES REQUIRED

No extra facility will be required.

COLLABORATION

This research will involve collaboration between groups of

scientists at Institut Pasteur in Paris, namely Dr. P, J. Sansonetti
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and coworkers and scientists of the ICDDR,B. Dr. P. J. Sansonetti
-will analyse human sera and the intestinal contents of patients
using OMP frém'mutant and recombinant strains with defined virulence
pattern. The analysis of the material using homologous strains will
be performed in Dhaka. Dr. Sansonetti will visit the ICDDR,B to
introduce technigues to be utilized in further studies on the
immunogenicity of virulence markers of Shigella. The possibility of
training a.staff member of the ICDDR,B at the Institut Pasteur will

be sought with the help of external funding.
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CONSENT FORM

The International Centre for Diarrhoeal Disease Research, Bangladesh
(ICDDR,B) is carrying out research to better understand how to prevent
people from the attack of blood dysentery. We earnestly reguest you to
participate in a research to find out what are the importgnt components of‘
a blood dysentery bacteria against which an individual can form immune
(protective) response to protect himself from an attack of the same disease.
We hope that the knowledge gained by this study will enable us to develop

an effective vaccine against the disease.

- If you kindly agree to participate in this study, you may expect the

following:

1. You/your child may need to stay in the hospital up to 12 days after

the onset of diarrhoea. If the disease improves rapidly, you/your

child may be allowed to leave the hospital earlier, but on day-12 -
after the admission, you/your-child will be required to come to

+he hospital for final medical check up.

2. On admission, as well as on day-12 of admission, we will take a
' 'sample of 5 ml blood f£rom your vein for investigaﬁion. Also we will

take some intestinal washing from you by the procedure of 'intestinal
lavage.' You will be allowed to drink a large volume (up to 5 liters)
of salty water in empty stomach. This will cause a temporary diarrhoea
‘which will stop shorxtly after you stop drinking the salty water.
During the lavage, you will feel a fulness in the abdomen; you may
gain 1-3 kg in weight, but you will feel no pain and there will be no

serious side-effects.



2
In case of 1 to 3 years old children, 3.5 ml bloed will be taken from
the vein for diagnosis and detection of antibodies against dysentery
on admission and on day-12 after admission. No intestinal lavage will

be done on the children.

Collection of samples (blood and intestinal washings from adults only,
blood samples from children) for scientific tests will not have any

bad effect on your/yocur child's health, except creating some discomfort.
vour medical records will be kept confidential. - -

vou do not have to participate in the study. Your decision tec join or

not to join the study will not in any way affect your medical treatment

- while you are in the hospital. Once you enter the study, you are free

to leave the study at any time without jeopardizing your medical care.

We will be ready to ansver any of your questions concerning the study.

1f you agree to participate in this study, please sign your name here.

LY

Signature/left thumb impression
of patient

Date

Investigator's signature
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