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SECTION-I - RESEARCH PROTOCOL

Immunogenicity of oral B-subunit/whole-cell
cholera vaccine
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Abstract Summary

Antigeﬁic components pf oral B-subunit/whole-cell cheolera vaccine Qill

be analyvzed by crossea;immunoelectrophoresis and immunobletting

technique using rabbi£ antisera and sera of vaccinated persons. These
techniques are known for high resoluéion sensitivity and capacity to
distinguish at-least 21 antigens in V. cholerae and corresponding
antibodies., Rabbits will be immunized intravenously with the B-subunit/
whole-cell in order to stimulate antibedy response against maximal number

of antigens present i, the vaccine. Compzarison will be made between



spectrum of antigens reacting with antibodies in animal sera and in se-.a
of vaccinated perYsons. Antigen additional to B-subunit and LPS will b:
identified and isolated. Such antigens may be later applied for

largescale serosurvey by ELISA method in vaccinated population.

Reviewers

a. Ethical Review Committee

b. Research Review Committee

c. Director




A.

SECTION-II - RESEARCH PLAN

INTRODUCTION

1.

Objective

To analyse antigenic specirum of oral B-subunit/whole-cell cholera
vaccine and to compare immune response in terms of specific antibodies

in vaccinated persons and convalescents from cholera.

Background

oral candidate cholera vaccine consisting of B-subunit toxoid and
killed whole-cells stimulates both local and systemic immune response
(A, M. Svennerhoim, et al, 1984). Major antigenic determinants
stimulating éntibody production in vaccinated persons Aare located in
B-subunit of toxin and on lipopolysaccharide of the whole-cells. It

has been known that in Vibrio cholerae, other antigens are located¢ in

various parts of the cells. Thus, Rowley and Attridge (1983)

described glycoprotein in a flagellar sheet of Vibrio cholerae.
Soluble hemagglutinin originally referred to by Finkelstein, et al
(1978) and descriged as "cholera lectin" represents ancther component.
Non-soluble 'or cell-bound hemagglutinin have been found iﬁ Vibrio
cholerae Olvby Hanne and Finkelstein (1983}. The outer-membrane of

Vibrio cholerae contains several proteins which are potential

candidates for protective antigens. Kabir (1980) described a major
protein with a molecular weight of 45.000 to 48.000 within both

bio- and sero-type. Similarly, Kelley and Parker {1981) using a
mouse virulent strain found major outer-membrane protein of the same
size. Sears, et al (1984) found significant rise in anti-outer-

membrane protein antibodies in sera of volunteers with diarrhoea



after experimental challange with four strains of Vibrio cholerae l..

Results obtained in ICDDR,B laboratory showed that live Vabric
cholerae when injected into rabbits can stimulate production of
antibodies against at least 21 antigens (Ciznar, et al, unpublished
results}. Consgquently, the questions arised: How many antigens are
present in oral B-subunit/whole-cell vaccine presently under the
field trial? Do all these antigens stimulate antibedy producticn in
vaccinated persons? What is th; difference in a spectrum of
antibodies between vaccinated persons and convalescents as far as
antigenic specificity is concerned? Could we assess the relation
between clinical protection and antigenic spectrum of the vaccine?

Answers are likely to advance our knowledge of immunity in cholera

with impact on development of more effective vaccine.

Such study is feasible in ICDDR,B facilities and represents a new
approach based on an utilization of immunochemical technigues as
cross—-immunoelectrophoresis and Western-bloting known for their

!

sensitivity, resclutien potential and capacity to distinguish large

number of antigens.

Rationale ' -,
New oral B-subunit/whole-cell cholera vaccine represents a
significant step towards the achievement of efficient protective
immunity. While the efficacy is expected to stem from toxin-derived
antigen and stimulation of immune response locally in intestine,
there has been a feeling that more research is needed, particularly
on the role of other antigens present in the whole-cells inactivated

by heat and formaldelyde. The proposed study intends to analyse



thegs ar+~icens and antibodies found in vaccinateé persons anéd to
compare them with antibodies in convalescent sera. It is expacted
that such analysis couléd contribute to upgrading the efficiency oI

vaccination against cholera.

SPECIFIC AIMS

1. Estimation of maximal number of antigens present in the B-subunit/
whole-cell oral cholera vaccine by means of crossed-immunoelectrophoresis

and Western-bloting technigue with rabbit antisera.

2. To determine the additional antigenic components to B-subunit and
1PS which stimulate antibody production in sera and intestinal

- -

content of vaccinated persons.

3. To isolate the additienal antigenic components with intention of
utilizing them for a large scale serosurvey in the wvaccinated

population.

EXPERIMENTAL i

1. vVaccine |
The vaccine used will be the whole-cell and B-subunit/whole-cell

vaccine being used -in the 1985 Cholera Vaccine Field Trial and

will be from the same lot.

2. Animal sera
Rabbits will be immunized in vitro by B-subunit/whole-cell vaccine
according to this schedule. First dose corresponding to 105 of
cells per rabbit of 2 kg weight on day 0. After one week, each
third day, increased dose of vaccine will be injected starting with

6 6 7 7 8
10~ further 5x10 , 10 , 5x10° and 5x10 cells. One week after the



11y,

iast dose, the rabbits will be bled and serum recovered. Tota
4 rabbits :-ill be immunized with B-subunit/whole-cell and 4 rabbits

with whole~c2ll component only.

Human sera

Six adult healthy male volunteers will -receive 3 oral doses of
B-subunit/whole-cell at &-week intervals with selected acid
neutralizing regimen. Refore vaccinatioh, 2 ml and one week after
the last dose, 5 ml of bloed will be taken by venepuncture. Serum
will be separated and kept at -20°c till further analysis. Sera
of healthy blood donors from a non-endemic country (Czechoslovakia)

will be used as a control. -

Lavage Sspecimen

The lavage specimens will be collected from the volunteers by the
procedure which has been used in ICDDR,B since 1979. The volume
1000 ml of watery stool will be heated at S6OC for 15 minutes -tc
inactivate proteolytic enzymes, then sterile-filtered and

.

concentrated on ultramembrane to 20 ml. The concentrated material

will be used for further analysis.

The six healthy adult volunteers will be recruited from the

employee staff of ICDDR,B.

Antigen preparation

For analysis of sera and intestinal cbntents, the B-subunit/whole-
cell vaccine will be lyophilized and extracted with veronal buffer
pH 8.2. After dialysis, the extract will be adjusted to
conecentration of proteins (10 mg 1 ml} by standard Lowry's (1951)
procedures and tested against animal sera.

6



6. C(rossed-imnunozlectrophoresis and immmnoblotiin

[\l

A wmodification described by Kroll (1273) will bes usad, witn Tricine

buifer ané Sigma agarose. Western-blot procedure will be emploved

as describesd by Towbin, et al (1979) and modified by Burnette

(1981).

7. Outer-membrane proteins will be isolated from the method of Kelley
and Parker (1981) and flacgella by the method of Resnich, et al
{1980C’ .. will be isoclated by ™e procedure of Westphal and Jann
(1965). All these preparations will . used for identification of
reactive components from B-subunit/whole-cell vaccine with animal

and human sera.

In the case of detection of antigenic components different of LPS
and B-subunit, these will be isolated using FPLC system or gel

chromatography and apply for sercsurvey in vaccinated population.

SIGNIFICANCE

v

While the vaccine trial with B-subunit/whole-cell oral vaccine is going
o; and evaluation of its impact on diarrhoeal diseases morbidity in the
population is prepared, it is justified to utilize all available
techniques for extraction of maximum informat-con related to the nature

of immunity status in vaccinated persons. This study.is intended to
obtain data about antigens involved in stimulation of‘antibody production

after administration of the vaccine. Such information may have an

impact on improvement of future vaccines.



[

No ewtra laboratory space wil se neaded. Plannsd two laboratories

n

for EDWG will offer sufficient space for experimental work. Most of

w

the equipments for analysis and separation of antigens are available.
Additional instrument and parts , such as Pharmaciza columns, UVICORD

and Recorder, may be purchased.
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SECTION-III - BUDGET

A. " 'DETAILED BUDGET

STAFF SALARIEIS & BENEFITS

. Name '?osition

INTERNATIONAL (03 32 00)

Dr. I. Ciznar

LOCAL (03 31 00)

Dr. Asma Khanam Coinvestigator
Dr. Amar Bin Ashraf Coinvestigator
Mrs. Taharat Yasmin Research Officer

Mr. C. R, Ahsan
Laboratory Technician (Animal)

Laboratory Attendant

CONSULTANTS
Dr. D. A. Sack %

Dr. J. D. Clemens

SUPPLIES AND MATERIALS (03 37 00)

- Plastic, glassware (plates,
dialysis bags, tubes, flasks,
pipetts, nitrocellulose
membranes)

- Reagents, chemicals, @rugs,
media )

- ©New. Zealand Albino rabbits

CAPITAL EQUIPMENT (03 03 00)

Pharmacia Columns SK-25, SK-10,
UVICORD and RECORDER :

PATIENT HOSPITALISATION (STUDY) (03 48 13)

Principal Investigator

Research Officer

TUnit

270

"Time "Project Reguirement
" "Effort ‘~"Taka ‘Dollar
40% - 35,000
10% 20,000 -
20% - -
100% 76,000 -
100% 76,000 -
10% 5,000 -
15% 5,000 -
_'Project Requirement

"'Rate ~ Taka " bollax
28 . it

) - 4,000
- 7,000

35 8,400 -

- - 5,000

3,000 -

3



10.

1.

12.

‘QUTPATIENT COST

*

ICDDR,B TRANSPORT o

- TRANSPORTATION :OF 'THINGS

TRAVEL

Local

International (03 36 00} _ -

participation in Scientific Conferences, U.S.A.

L]
- ]

L :

& 5

RENT, COMMUNICATIOK'AND'UTILITIES (03 39 00)
L -

15

INTERDEPARTMENTAL‘SERVICES'COST (03 48 00} .

-

REPRODUCTION (03 48 06) . .
1 L] .

CONSTRUCTION ' IR

2,000

15,000

Reggirement
" Dollar

- 260



B. BUDGET SUMMARY

Project Reguirement

© Taka Dollar
STAFF SALARIES & BENEFITS '
Local (03 31 00) ) 182,000
International (03 32 00) - 35,000
SUPPLIES AND MATERIALS (03 37 00) 8,400 11,000
CAPITAL EQUIPMENT (03 03 00) - 5,000
PATIENT HOSPITALISATION (STUDY) (03 48 13) 3,000 -
OUTPATIENT COST - -
ICDDR,B TRANSPORT - -
TREVEL
Local - -
International (03 36 00) - - 3,000
“TRANSPORTATION OF THINGS ’ - 500
RENT, COMMUNICATION AND UTILITIES (03 39 00) - 200
INTERDEPARTMENTAL SERVICES cosT (02 48 00) 2,000 -
REPRODUCTION (03 48.06) ’ 15,000 -
CONSTRUCTICON _ ' - -
TOTAL 210,400 54,700
Dollar equivalent US$ 1 = Tk.26 ‘ 210, 400 8,092
TOTAL DIRECT OPERATING COST 62,792
Overheads 17,338
Incremental cost 10% 5,780

GRAND TOTAL . * . 85,910



SOARICTNNT DA

PPN P

The Internaticnal Centre for Diarrho=ai Disesase Resegarch, Banglagesh is carrying
out research to petter understand how to protect people from cholera and other
diarrhoeal diseases. We would like you to participate in a study to determine
the immune {(protective) response which occurs when you are vaccinated with the
new oral B-subunit/whole-cell cholera vaccine. We hope that the informatibn we

gain will be helpful in improvement of present oral cholera vaccine. If you

agree to participate in this study, you can expect the followiné:

1. you will drink 3 oral doses of B-subunit/whole-cell at
6-week intervals. Before taking the vaccine, 2 ml of
blood and one week after the last dose, 5 ml of blood

will be taken.

2. Also we will have you do the intestinal lavage procedure
one week after the last dose, This is a proceéure in
which you will drink a 'large volume (up to 5 liters)

»
of salty water, and this will cause a temporary diarrhoea.
The diarrhoea stops shortly after you stop drinking the
salty water, .During the lavage, you will have a full

feeling in the abdomen, yon will gain 1-3 kg in weight,

but you will not have pain or any serious side-effects.

3. None of the tests are harmful to your health. Drawing
blood and drinking a large volume of salty water are
somewhat uncomfortable; they do not have any serious

side-effects.



v .
o before entering the

ver will nave a medicgal check-u

s

study.

5. We will answer any question you have concerning the

study .

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

Signature/Right-hand thumb print

Date:

Investigator's Signature
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