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ABSTRACT SUMMARY

Antigenic pattern of Vibrio cholerae belonging to both biotypes

{classical and E1l Tor) and the serotypes (Qgawa and Inaba) will be
analysed by crossed immunocelectrophoresis with rabbit antisera.

Vibrio cholerae will be grown in different culture media and

sonication will be used for preparation of antigens which will be
further characterised. Pattern of specific antibodies. in.sera and--
intestinai washings of cholera convalescents will similarly be
analysed using the antigenic preparations. Additionally, carbohydrate
as well as protein antigens will be treated in mild alkali, acid and
by acetylation to see if these modifications will not alter reactivity

with antibodies present in the sera. Sera of healthy persons from
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non-endemic areas will be used as controls. It is anticipated that
comparison of antigenic spectrum obtained by means of the different
sera will help identify the antigens which are presented to the host
during the infectious process and as such should be considered as
candidate for protective antigens incorporated into future vaccine.
REVIEWS

a. Research Involving Human Subjects

b. Research Review Committee

c. Director




SECTION IT - RESEARCH PLAN

A. INTRODUCTION

Objective:

The objective of this study is:

a} to analyse by technique of crossed immunoelectrophoresis
which is known for its high resolution, specificity and

sensitivity, the antigenic pattern of the vibrio component,

b) to compare the antigenic pattern of vibrio as reflected in

the specific antibodies in cholera convalescents,

c)- to determine the impact of the phenomenon of the
phenotypic variations on presentation of defined antigenic

components during the disease.

It is anticipated that information obtained from such study will
help to determine antigenic components responsible for the
acquired resistance and.thus enable us to imitate natural
process in respect of antibody production by incorporating the

particular antigens into the vaccine.

Background:

Despite the immense efforts to jmmunize man against Vibrio
cholerae infection in a safe and practicable way, no significant
success has been reached. As stated by Rowley (3983), among
several reasons adduced for this contimuum of failures -one may
lay in liability of the protective antigens which are destroyed

by the methods employed to prepare the vaccine used. This



problem appears to be even more complex in a view of the phenotypic
variations in antigenic determinants which méy occur in vivo and
have not been mimiced in a process of vaccine preparation. Thus,
we are not able to reach by vaccination the spectrum of specific
antibodies which may reflect the level of immunity attained by
natural V. cholerae infection. Obviously, a live oral chclera
vaccine could mimic the natural process in stimulation of the
immune response. However, no strain is available now which could
be without limitations restricting its use as an living attenuated
cholera vaccine. Though a significant progress was achieved in
development of improved cholera vaccine (Holmgren et al. 1977),
there has been a feeling that more research work is needed in
this field. Oral vaccination, supported by the concept that
mucosal immunity, both antibacterial and antitoxic nature, has
been critically important in resistance to cholera has gained an
attention (Svennerholm, Holmgren 1976). Subsequeritly, it has led
tq development of a combined oral vaccine consisting of B-subunit
of the cholera toxin and killed whole cholera cells. While the
B-subunit is.relatively well-defined regarding the antigenicity,
the whole cells represents a heterogeneous population of antigens.
It is not known which of these play(s) a predominant role in the

stimalation of immunity.

It has been known for sometime that substances presented on the
surface of pathogen from the point of view of chemical composition
and biological properties are not constant but are subject to

phenotypic variations, Several examples may be cited. E. coli



jsolated directly from urine of infected women possessed some
membrane associated proteins different of those found after

single colony isolation in vitro {Achtman, i980). Recently

Foo et al (1984) showed that porcine enterotoxigenic E. coli which
in vitro reveal type 1 pili (F1l) do not produce this type of pili
in vivo in piglets. Kawaoka et al {1983) studied effect of the
growth temperature on the properties of Yersinia enterocolitica

_ lipopolysaccharide and found that LPS prodﬁced during growth in

vivo resembles that produced during growth in vitro only at 250C.

Such oriented studies only partly have been done with V. cholerae.
Kabir (1980) showed that for instanﬁe the surface protein profile
of V. cholerae depends on the med?um of cultivation. When grown
in the presence of peptone, 2 15 protein band appeared; ﬁhereas,
a 68K protein band appeared when Ogawa 395 was grown in the
synthetic medium.. Green (1982) working on growth pattern of

V. cholerae in chemostat under carbon, nitrogen, magnesium and
phosphate limitation showéd that cholera vaccine of acceptable
immunogenicity could not be produced. Impor+¥ant findings presented
Attridge and Rowley (1983}.- They found a restricted distribution
of non-LPS antigens among V. cholerae strains., Though the
protective efficiency of antibodies against non-LPS components

of the 569-B strain was much greater than that of antibodies to
the lipopolysaccharide, authors doubt in protecﬁive value of the
non-LPS components when applied orally due to a denaturation in

the intestinal enviromment. These results, together with those

published previously on effect of some environmental factors on



the antigenicity of gram-negative organisms (Formal et al 1956),
pirt et al 1961, Tempest and Ellwood 1969}, fully supported the
necessity to study E: cholerae antigenic detérminants which
stimulate production of specific antibodies under the environmental

pressure of Gl tract.

Studies in human volunteers have shown that specific immunity to
_cholera is indeed acquired following disease {Cash et al 1974), and
it may last up to three years (Levine et al 1981}, If this level
of immunity could be achieved with a vaccine ig the field, a
significant progress could be made in cholera control. This,
however, reguires a good amount of knowledge about the antigenic
determinants of V. cholerae, whether located in proteinaceous OX
carbohydrate components. S;udies with animal models of cholera
have brought some information. Watanabe et al (1968) using the
active mouse-protection test showed that the protective antigen
of an Ogawa strain was exclusively LPS in nature while that of an
inaba strain was a complex of LPS and heat-labile protein.
Similar resul€s wefe pubiished by Eubanks et al {19277) who
identified the protective compbnent as a part of flagella. Also
Neoh and Rowley (1972) showed that some protective antigens of
protein nature may be involved in the expression of antibacterial
immunity to the disease.. However, it is necessary to mention
that tﬁe detection and measurement of protective antibacterial
and antitoxic antibodies depends on the qualitative as well as
qﬁantative serxological tests., Several tests have been developed

(Sack et al 1980, Horsfall and Rowley 1979). Recently Cryz et al



(1982) and Cooper et al (1983) developed for anti-V. cholerae

antibodies ELISA originally described by Holmgren and Svennerholm
{1973) for anti-ILPS antibodies. However, none of these tests can
gualitatively discriminate all specificities of antibacterial

antibodies. Concerning anti-V. Cholerae antibodies in cholera

patients, several studies were done on how infection is associated
with a rise . in titer of specific antibodies directed against

cholera toxin (Pierce et al 1970), cell-wall lipopolysaccharide
{Svennerholm et al 1976}, outer membrane protein and cell-wall bound
hemagglutinins (Foo et al 198l}. Vibriccidal antibodies were
estimated by Finkelstein (1962), Benenson et al (1968), Ahmed et al
{1970) and vibriocidal reaction has been presently used for
evaluation serclegical response to V. cholerae infection and
vaccination {Clements et al 1982). However, the antigenic
determinants in the preparation used in these reactions, except
cholera toxin, were not precisely defined. This may be the reason
for discrepancies described by Glass et al (1984) in wvibriocidal and
anti-LPS antibodies in population of endemic area of Bangladesh.
While the vibriocidal antibodies were found to persist throughout
life and could he asscociated with protection against colenization-
and disease, anti-LPS antibodies were of no additional or particular
usefulness for protection. This is surprising since LPS is a

prime antigen iﬁ vibriocidal reaction when studied in experimental

conditions. The explanation of this findings may be:

a) other antigens than LPS take part in wvibriocidal

reaction; or



b) antigenic determinants of LPS involved in bactericidal
reaction may be different of those present in LPS
extracted by phenol-water procedure and used for

anti~-LPS estimation.

In fact, LPS of v. cholerae have revealed differences from those
of the enterobacteriaceae: notably the absence of 3-deoxy~D~
manno-octulosonic acid (@ Ocl A) and the presence of fructose and
unusual aminosugar (Broady et al 1981). Side chains which may
carry main antigenic determinants were shown to consist of a
regulartﬁé (1 - 2) linked chain of D-4-amino-4, 6-dideoxy-D-manose
in V. cholerae Inaba serotype. O-side chains of Ogawa serotype
have 4-amino-4-deoxy-L-arabinose as an additional component_
(Redmond 1978, 1979). In these:structural components, the amino
functions are acylated with 3-hydroxypropionyl groups. Though it
is known that the somatic antigens do distinguish V. cholerae
Ogawa, Inaba and Hikeojima through AB, AC ané ABC specificities
(Greenough 1972), an exact location of these determinants in the
above-mentioned structures is not known. Interestingly, the
serotype shifts between Ogawa and Inaba occur in nature and in vitroe
(Barua 1974) but to what extent are related to alternations in outer
membrane structural components it is not known. From previous
studies, it has been known that the antigenic activity is
determined by the monosaccharide, the type of linkage and the
presenée of substituents. If any of these determinants is removed
or added, the antigenic pattern is changed as it was shown in the

case of 8. typhimurium LPS (Cizna;yshands 1970). If conditions



for.removing or alteration of the determinants can occur in vivo
during the process of adhesion and subsequent polonization of the
host intestinal surface by V. cholerae, then the result would
appear in the spectrum of specific antibodies. Such antibodies
should be, in a case of repeated infection, very effective in
preventing the association of bacteria with intestinal mucosa
and subsequent colonization due to their specific interaction
with modified bacterial cell surface. If this mechanism would
operate in vivo, it seems obvious that antibodies formed after
administration of vaccine in which no such conditions were
respected during preparation would only partly be active in
preventing the association and colonization, though effective

enough in serological tests with corresponding antigené. -

Rationale:

Vaccination against cholera remains, in many developing countries,
only approach to prevent cases and ameliorate severity of the
disease. This is due to the fact that establishment of proper
sanitation and supply of safe water and food cannot be presently
achieved because of high cost and socio-economical and cultural
status. However, the development of an effective immunizing
agent against cholera has still been facing the main problem:
which of the cell structures or products carry the protective
antigens, and antibodies .against which of these structures serve
as the mediators of resistance against cholera? . Identification
of these structures appears to be a prerequisite in construction

of an effective cholera vaccine through the gene-hybridization
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technology or synthesis of relevant antigens or classical preparation
of the vaccine. The proposed study employing sensitive and specific
crossed immunocelectrophoresis intends to characterise such antigens
which may be presented only in vivo under the environmental pressure
of the intestine, and therefore, should be reflected in the ;pectrum
of specific antibodies. In order to detect them, only empirical
afproach, comprising various cultivation procedures and exogenous
modifications of the cell structures are likely to be helpful in

this task.

SPECIFIC AIMS

1. To identify antigens of V. cholerae by the pattern revealed
‘in erossed immunoelectrophoresis with rabbit-antiserum and
to find a medium in which maximal number of antigenic

determinants are produced.

2. To study the phenomenon of phenotypic variations in
antigenic determinants using various parameters, such as,
the effect of média, growth kinetics and exogenous factors
as mild alkali- and acid—hydrolysisﬂand acetylation and
relate it to the pattern revealed by crossed

immunoeleétrophoresis.

3. To analyse pattern of antibodies in sera and intestinal
washings of cholera patients by means of antigenic

preparations already tested with rabbit antisera.

-

4. To identify components responsible for stimulation of

antibody production in cholera patients.
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EXPERI MENTAL

Bacterial strains

Vibrio cholerae of both biotypes and serotypes will be included in

the study. Laboratory stock strains will be used in the first part
of the study with rabbit antisera. For analysis of human sera and

intestinal washings hcomologous strains will be used.

Strains will be cultivated in 3% solution of peptone water enriched
by yeast extract (0.5%), pH 7.4. Semisynthetic medium will be used
according to the procedure described by Finkelstein et al (1966).
synthetic medium will consist of the same ingredients as
-semisyntheticmone,»except.Casamino‘acids. Morecver, aminoacids
glutamin, serin, aspartic acid and arginin will be added in

concentration 0O.25%.

Immunogen preparation

For the immunization of rabbits ¢ells grown in different media will
be sonicated at 20 K Hz for 10 minutes. Colloid concentration

8 ] , . . .
corresponding to 10 -10O cells will be used for immunization of

rabbits.

Crossed immunoelectrophoresis: A modification with or without

intermediate gel will be carried out és described by Kroll (1973).
Briefly, barbitat-Kcl buffer (ionic strengtﬁ‘o.OZ, pH, 8.6)
containing 1% (vol/vol) Triten %-100 will be used and incorporated
into 1% agarose gel. The first Aimensional separation will be

carried out at 10 V/Cm on a plate of 5 x 5 cm and bromphenol

s
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blue-labeled human albumin will be used as a marker. Second
dimension electrophoresis will be carried out at 3 V/Cm for
approximately 18 hours. The gel will contain 18 )ul cf antiserum
pexr cmz. Antigens in concentration 8-18 jba/cmE will be
incorporated into intermediate gel for crossed-line
immunoelectrophoresis. Bfter electrophoresis, the gel will be

washed, pressed, dried, stained and destained by the usual procedure.

The following procedures will be undertaken to identify the nature

of antigens and corresponding patterns in immunoelectrophoresis.

Soluble components of the sonicated preparation will be separated

by gel chromatography .using Sephadex and Sepharose gels and by FPLC

system. The homogenety of 1ndlv1dual fractlons will be determlned
by PAGE electrophoresis and tested in crossed immunocelectrophoresis.
Extract of sonicated cell suspension will be tested for presence of

thermolabile antigens by heating to lOOOC for 20 minutes.

Proteinaceous antigens will be separated from the sonicated extract
by TCA precipitation. The content of proteins and carbohydrates in

the samples will be determined by standard procedures-of-LOwry -- -~

{1951) and Morris (1948).

Proteins of outer membranes will be isolated by the method of

Schnaitman (1971) and of Kelley and parker (1981).

LPS will be isolated by the procedure of Westphal and Jann {1965).
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Flagella preparation: Crude flagella will be prepared by the method

described by Resnich et al (1980). Contamination of flagella

preparation by LPS will be estimated by a Limulus lysate assay.

Modifications of antigens determinants will be carried out for

various length of time under mild acidic conditions (20 m Macetate
buffer, pH 4.4) and mild alkali conditions (0.2 — 0.1 M Na OH)} as
well. Acetilation will be done by means of acetic anhydrid in the

presence of NaHCO3.

Animal sera: Rabbits will be immunized with immunogen dispersed in
Freund incomplete adjuvant. Intraperitoneal injections of immunogen

8 8 9 9
corresponding to 10, 5.10 , lo0™, 5.10 , lolo cells will be applied

in weekly intervals. During the immunization schedule, a blood
sample will be taken after 3 and/or 4 dose and the response will be

tested by a bacterial agglutination. Sera with titer 7>»1/5,120 will

be further used.

Human sera. Twelve male pat}ents.18-4q years old, presenting to
ICDDR,B treatment centre, with history of accute watery diarrhoea
{duration less than 12 hours) and bacteriologically confirmed cholera
(moderate or severely dehydrated) will be included into the study.

No prior antibiotic treatment ijs allowed, except when indicated by
the clinical condition of the patients. Patients will be rehydrated
with I.V. fluids (acetate) and maintained hydration with I.V.

Intake and ocutput will be measured every 8 hours and body weight

taken daily. Cultures will be made directly from stool on the 1, 3,
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5 and 8 daf from admission. Informed written consent will be
obtained. On)the 10 day of hospitalization, a sample of bloéd will
be taken from each patient. The serum in volume of 7 ml obtained
from the samples will be aliquoted and frozen at -40°C. Concentration

. 2
of serum sample on one plate will be 20 Jul/cm . Using plates 5x5 cm

this corresponds to 0.5 ml per one analysis. Totally, 12 analysis

.will require 6 ml of sera. One ml of sera will be kept for repeated

analysis.

The lavage specimen will be collected from the cholera patients by

the procedure which has been used in ICDDR,B since 1979. The volume

1000 ml of watery stool will be heated at 56°C for 15 minutes to

.inactivate proteclytic enzymes_then_sterileffiltered and concentrated

on ultramembrane to 20 ml. The concentrated material will be used in

crossed immunoelectrophoresis analysis.

SIGNI FICANCE

The proposed protocol after successful completion will bring
iﬁformétion about the number and nature of V. cholerae antigens
which might be involved in stimulation of antibacterial immunity
éuring the natural V. cholerae infection.. Particularly important

appear to be the information:

a) How many phenotypic variants of V. cholerae Ogawa and Inaba

serotypes may be presented in environment in vitro.

b) How many antigens are presented by V. cholerae and reflected
in serum and intestinal antibodies during the infection

leading to an acute watery diarrhoea.
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¢) Whether any modification known to alter the posié?on of
immunodeterminant groups on carbohydrate moiety of LFS

has been reflected in the specific antibodies.

Information which may arise out ,of these experiments, together with
the faét that specific immunity to cholera is indeed acquired
following disease, could suggest which antigenic component of
vibrio are responsible for the acquire resistance and, therefore,
to be incorporated into the immunizing agent. Moreover, the
particular antigens could be used in future seropidemiological
studieé oriented to determination of antibodies as indicator of

infection and resistance.

The field trial with whole-cell/B-subunit cholera vaccine, which
will be conducted at ICDDR,B, yill offer an opportunity to compare
the spectrum of V. cholerae antibodies against the antigens
detected by above mentioned procedure in vaccinated persons and
convalescents and relate them to the level of immunity afforded by

vaccination and natural infection.

FACILITIES REQUIRED v woee wmr onn oo

Laboratory space - Bench space for working of PI and Co~PI will be
needed. Laboratory No. 106 on the first floor will be adapted for
the experimental work. Equipments for- analysis and separation of

antigens will be located in this laboratory. .Fox. separation purposes,

_ FPLC system of Pharmacia Fine Chemicals, Sweden, will be used.
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COLLABORATI VE ARRANGEMENT

This protocol was discussed in d%tails with Professor Dr. D. Rowley.
His research team will provide material and technical help, and
comparative analysis will be done using data from crossline
immunoelectrophoresis performed at ICDDR,B and from Western blot
technique performed at Department of Microbiclogy and Immunology,
University of Adelaide. An arrangement has been made with Dr. G.
Bartkova, Research Institute of preventive Medicine, Bratislava,
czechoslovakia, who will supply us with sera of healthy blood donors

and will also analyse immunochemically the phenotypic variants.



17

1. Achtman M: Contact and entry described in terms of a sea

voyage, in The Molecular basis of Microbial Pathogenicity,
eds. H. Smith, J. J. Shehel and M. J. Turner, pp 69-86,

1980. Weinheim: Verlag GmbH

2. Attridge RS, Rowley D: Prophylatic Significance of the

Nonlipopolysaccharide Antigens of Vibrio cholerae.

J Infect Dis, 148 : 931-839, 1983

3. Barua D: Laboratory diagnosis of cheolera. 1In: Barua D,

Burrocus W., eds: Cholera. Philadelphia, Saunders,

85-126, 1974

4. Benenson AS, et al: Serological studies in cholera. 2. The
vibriocidal antibody response of cholera patients

determined by a microtechnique. Bul.Wld.Belth Org. 38

277-285, 1968

5. .Broady KW, et al: The chemical structure of the lipid
A component-of lipopolysaccharide from V. cholerae.

Eur. J- Biochem, 115 : 463-468, 1981

6. Cash RA, et al: Response of man to infection with Vibrio
cholerae.. II. Protection from illness afforded by
previous disease and vaccine. J Inf.Dis, 130 : 325-332,

1974

7. Ciznar I, Shands J: Effect of alkali on the immunolegical
reacivity of lipopolysaccharide from Scolmonella

typhimurium. Infect.Immun, 2 : 549-555, 1970



i8

8. Clements ML, et al: Magnitude, kinetics, and duration of
vibriocidal antibedy responses in North Americans after

ingestion of Vibrio cholerae. J,Infect.Dis, 145 :

-

465-473, 1982

9. Cooper GN, et al: Enzyme-linked immuncassay for antibodies

against Vibrio cholerae. Aust, J, Exp. Biol,Med.Sci, 61 :

713-725, 1983

10. ~ Cryz Jr. SJ, et al: Development of an enzyme-linked

immunosorbent assay for studying Vibrio cholerae cell

surface antigens. J.Clin. Microb, 16 : 41-45, 1982

11. Eubanks ER, et al: Evaluation of surface components of vibrio
cholerae as protective immunogens. Infect.Immun, 15

533-538, 1977

12. Finkelstein RA: Vibriocidal antibody inhibition analysis: A
technique for the indentification of the predominant
vibriocidal antibodies in serum and for detection of

V. cholerae antigens. J,Immun, 89 : 264-271, 1962

4

13. Foo E, Sim D: Protection against V. cholerae infection afforded
by fragments of antihemagglutinin. Southeast Asian J, Trop.

Med, 12 : 506-512, 1981

14. Finkelstein RA, et al.: Pathogenesis of experimental cholera:
Biological activities of purified procholeragen. A.J.

Immunol, 96 : 440-449, 1966



15.

i6.

17.

18.

19.

20.

21.

22,

Formal SB, et al: The virulence and immunogenecity of
. .

Salmonella typhosa grown in continuous culture. J.of

Bact, 72 : 168-175

Green JA: The effect of mutrient limitation and growth rate

in the chemostat on the immunogenicity of Vibrio cholerae.

J.Appl, Bact, 53 : 81-86, 1982

Greenough WB: Vibrio cholerae, ICDDR,B Scilentific Report

No. 22, 1879

Glass R, et al: Seroepidemiological studlies of El Tor chalera
in Bangladesh: Implication for vaccine development and

field trial. (in press)

Holmgren J, et al: Development of improved cholera vaccine
based on subunit toxoid. Nature (London), 269 : 602-604,

1977

Holmgren J, Svennerholm A: Enzyme-linked immunosorbent assays

for chilera serology. Infect,Immun, 7 : 759-763, 1973

Horsfall DJ, Rowley D: A comparison of methods for measuring
intestinal antibodies against V. cholerae in mice.

Aust J.Exp.Bio.Med. Sci, 57 : 61-69, 1979

Kabir S: Composition and immunochemical properties of outer
membrane proteins of V. cholerae. J.of Bact, 144 -

382-389, 1980



20

23. Kawacka ¥, et al: Evidence that Y. enterocolitica
lipopolysaccharide produced during growth in vivo
resembles that produced during growth in vitro at 25°%C.

J. Gen, Microb, 129 : 2739-2748, 1983

24, Kelley JT, Parker CD: Identification and preliminary
characterization of V. cholerae outer membrane: proteins.

J.Bacteriol, 145 : 101B-1025, 1981

25. Kroll J: Crossed-line immunoelectrophoresis, p 79-81. 1In
H. H. Axelsen, J. Kroll, B. Wecke ed. A manual of
quantitative immunoelectrophoresis. Blackwell

Scientific Publications, Oxford, 1973

26. Levine MM, et al: Duration of infection-derived immunity to

cholera. J.Inf.Dis, 173 : 818-820, 1981

27. Lowry OH, et al: Protein measurement with the Folin phenol

reagent. J. Biol. Chem, 193 : 265-275, 1951

28, Morris DL: Quantitative determination of carbohydrate by

with anthrone reagent. Science, 107 : 254-256, 1984

29. Neoh SH and Rowley D: Protection of infant mice against

cholera by antibodies to three antigens of Vibrio cholerae.

J, Infect.Dis, 126 : 41-47, 1972

30. Pirt S8J, et al: The influence of environmental on antigen
production. by Pasteurella pestis studies by means of the
continuous flow culture technigue. J. Gen.Microb, 25 :

119-130, 1961



31, Pierce NF, et al: Magnitude and duration of antitoxic

response to human infection with Vibrio cholerae. J,Inf.

Dis, 121, Suppl., 31-35, 1970

32. Redmond JW: The 4-aminosugars present in the lipopolysaccharides

of Vibrio cholerae and related vibrios. BBAR, 542 : 378-384,

1978

33. Redmond JW: The structure of the D-antigenic side chain of the

lipopolysaccharide of Vibrio cholerae 569B (Inaba). BBA,

584 : 346-352, 1979

34, Resnick IG, et al: Improved protection against cholera in adult
rabbits with combine flagella toxoid vaccine. Infect

Immun., 30 : 375- 380, 19280

35. Rowley D: Immune Response to Enterobacteria Presented by

Various Routes. Prog.Allergy, 33 : 159-174, 1983

36. Sack DR, et al: Development of methods for determining the
intestinal immune response to V. cholerae antigens in
humans. US-Japan 15th Joint Conference on Cholera. NH

publication, B0O-2003 : 423-439, 1980

37. Schnaitman CA: Solubilization of the cytoplasmic membrane of

E. coli by Triton X-100. J. Bact, 108 : 545-552, 1971



Y,

38, Svennerholm A, Holmgren J: Synergistic protective effect in

rabbits of immunization with Vibrio cholerae

lipopolysaccharide and toxin/toxoid. Infect.Immun, 13

735-740, 1976

39, Svennerholm AM, Holmgren J: Synergistic protective effect in
rabbits of immunization with V. cholerae LPS and

toxin/toxoid. Inf.Immun, 13 : 735-740, 1976

40. Foo, et al: Type 1 Pili (Fl) of porcine enterotoxigenic
E. coli: Vaccilne trial and test for production in the

small intestine during disease. 1Inf.Immun, 43 : 1-5,

1984 N *

4l. Watanabe Y, et al: Some of the properties of mouse protective

antigens derived from Vibrio cholerae. Tex.Rep.Biol, Med,

2751 . 275-298, 1969

42. Waldman RH, et al: Cholera irmunology. .II. Serum and
intestinal secretion antibody response after naturally

occuring cholera. J.Infect.Dis, 126 : 401-407, 1972

43. Westphal O, Jann K: Bacterial lipopolysaccharides. Methods

in carbohydrate chemistry. 5 : B3-96, 1965

44. DBhmed A, et al: Characteristics of the serum vibriocidal and
agglutinating antibodies in cholera cases and in normal
- residents of the endemic and non-endemic cholera areas.

J Immunol, 105 : 431-441, 1970



SECTION 11T

~ BUDGET

A, DETAILED BUDGET

PERSONNEL SERVICES

Time Project Regquirement
Name Position Effort Taka bollar
Drx. I. Ciznar Investigator 40% - 30,000
Dr. A. Khanam Co-investigator  10% 3,500 -
Dr. A, Ahmed Co-investigator 5% 7,650 -
Dr. D. Sack Co-investigator 5% - 3,500
Senior Research
Cfficer To be named 50% 36,000 -
Laboratory
Technician To be named 50% 14,000 -
Assistant Animal )
Caretaker To be named 5% 1,200 -
62,350 33,500
SUPPLIES AND MATERIALS
Unit Project Reguirement
Cost hmount Taka Dollar
- Plastic, glassware ({plates,
dialysis bags, tubes,
flasks, pipets} 3,500
- Reagents,'chemicals,'drugs
media 3,000
" ‘
~ New Zealand adult Albino
rabbits 140 35 4,900
4,900 6,500
BQUI PMENT
Separation unit of
Pharmacia Fine Chemicals
FPLC

10,000



10.

11.

12,

BOSPITALIZATI ON COSTS

150 patient days

QUTPATIENT CARE

Nil

ICDDR,B TRANSPORT

Nil

TRAVEL AND TRANSPORTATION OF PERSONS

Local : Nil

International: Round-trip travel
Dhaka-Adelaide-Dhaka

TRANSPORTATION OF THINGS

RENT, COMMUNICATIONS AND UTILITIES

Postage

PRINTING AND REPRODUCTION

OTHER CONTRACTUAL SERVICES

Patient fees

CONSTRUCTION

Nil

Project Reguirement
Taka Dollar
22,500
2,500
250
100
10,000
2,000



10.

11.

1z,

B. BUDGET SUMMARY

PERSONNEL SERVICES
SUPPLIES AND MATERTALS

B UL PMENT

PATIENT HOSPI TALI ZATI ON
OUTPATIENT CARE

ICDDR,B TRANSPCORT

TRAVEL AND TRANSPORTATI ON
TRANSPORTATION OF THINGS
RENT, COMMUNICATICNS AND UTLLITIES
PRINTING AND REPRODUCTI ON
CONTRACTUAL SERVICES

CONSTRUCTI ON
1

- TOTAL -

SALARIES ' -
OPERATI ONAL COST v

CONVERSICON RATE : US$ 1 = Taka 25

INCREMENTAL COST : 10% of uUs$ 56,880

GRAND TOTAL “ees

Project Requirement

Taka Dollar

62,350 33,500

4,900 6,500

- 10,000

22,500 -

- 2,500

- 250

- 1c0Q

106,000 -

2,000 -

100,750 52,850
Us$ 4,030

Us$ 56,880

Us$35,994

Ust 20,886

Ust 5,688

Us$62,568



. ABSTRACT SUMMARY

The purpose of the proposed study will be detection and discrimination
-
of Vibrio cholerae antigens which are responsible for stimulation of

antibody production during the infectious process and which might be
different of those presented in.vitro. Such phenotypic variants can

pe detected by means of specific antibodies present in sera or

intestinal content of cholera convalescents. Crossed immunoelectrophoresis
with or without. intermediate gel will be used for the analysis.
Modifications of carbohydrate determinants will be carried out in

order to simulate in vivo conditions for presentation of antigens.

Such antigens may be potential candidates for vaccine stimulating

immunity equivalent to that one attained by natural V. cholerae

infection.

1. Only adult male patient with cholera will be included in this

study.

"4, The risks from this study are minimal and consist of the

discomfort during taking blood sample.

3. The dehydration will be treated optimally. If the patient,
in spite of that, is deteriorating, tetracycline will be

given and the patient excluded from the study.

4. All patients will be identified by patient number, and all

records will be kept locked in the investigator's office.



All subjects will sign a consent form (enclosed).

The individual will gain no personal medical benefit other
than treatment for cholera which he would receive
regardless of the study. Society will benefit if this
study can give more information on protective antigens of

V. cholerae and thus improve efficiency of the vaccination.

Blood and intestinal washings will be collected.



CONSENT FORM

The International Centre for Diarrhoeal Disease Research, Bangladesh

is carrying out research to better 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 a person develops cholera. We hope that the
information we gain will be helpful in developing more effective cholera
vaccine. If you agree to participate in this study, ﬁou can expect the

following:

1. You will need to stay in the hospital for 10 days.

-2, On the —last-—dayuof -hospitalization, we. will_take a_sample _ = _
of blood in volume 15 ml. Alsc we will have you do the
intestinal lavage procedure. This is a procedure 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, you 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.



4, Your medical records will be kept confidential.

5. You do not have to participate in the study. Your
decision concerning the study will not affect your
medical treatment while in the hospital. If you do
enter the study, you are free to leave the study at
any time without jeopardizing your medical care. We
Will answer any questions you have concerning the

study.

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

here.

Date:

Investigator's signature



argéTfos TAATHY SRWIAFAT FF, IRATAT FAAT a3 AT (2 SEE )

(and faRcwy FfScaTy FWOT AP MCATAT BTARGR | ATTAT FAAT AT
argary AN 3 STy F WSl R4TXT  MATATY  ATAARF TRTTHTF
SWATY ETNIfE 1 WA amar I3 4% AFWIT FARA gfyssy IITFN °
AT oiefT WAF e faus rogs WA qrafy a% SFHTT TLHY A
I wred g d AFREAT FI0 AR 2

T

o1 STAILE  TTEATORA s0 AT YI9E WA |

L ffFewry iy Ficy SRy #% (eE S0 FfafasTa 3% eyl W3
ATYAT GTAATT TAAY ATHT FRO 61T 1 AW ATAINF oA FA97G*
TAT ARTY (AT A5 o1F 4fY> e WA | aF W g e fns
SRYFATT (AT TAed | a¥ TGS SIA NG ATeyl ¢ ¥TAT MY
AR®  ATATR SITfATIe W UNA ¢ a2 gfamy STy e WX
QIATR 15 BAT, WATA @GNy WF T CIF Wy W ANH, 3
QAT LI A5 WD AT MAOF ATIBIIAYT AT TR [

01 C#T AFHEIY 4TI YOI & FRFA IP 4 AT IAT WY AT
SER AT CIAIRIG Q4TI ANY aeF wIfwr wWAG OWAL - AR
A1 e g fammr ovX '

g1 GTANTE FOReeWr we@ary Jfysg omaw 4T WI |

¢\ AEWIT WLATTA FFT A A FAF MY 4% AR A0 Tleesw
fréxfm =g 1 TR wafy a3 ACIEVY AagY WIAT oFe WAy

[T CRTT VY 6UF UWS ATFAT, ard A AN Hfeewws o7 7%

W AT 1 4% CAENT WARK WIATA T FT7 B TINMH ATWA A0AT

TATRF G |

A @ AT gy #3006 F) e araNrA wfx A Gy aaww

[ N e el



