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Abatract Summary :

A numberf,cf extracellular factors have been asscclated with the
virulence of the Vibrionaceas. These may include cholera toxin,
Heat stable toxin, heat labile toxin and a variety of other agents
which. include hemolysins, permeablility factors and other 111-

defined necrotizing cr toxie agents.




The Kkilled whole cell B-subunit oral ¢holera vaccine now being
evaluated 1in Matlab represents an attempt to effectively immunize a
susesptible population against the B subunit of cholera toxin as
weil as to a variety of somatic antigeas of V. cholerae which may
likewise be important in protective imminity. In view of reports
that several members of the Vibrionaceae have variable abilities to
produce cholera toxin or cholera-iike toxin, we propose to examine
the production of UT or CT-like toxins made by meﬁbeps of the
Vibrionaceage other than serotype 01 V. cholerae. Bacterial strains
to be tested will be those isolated from a defined fopulation of
diarrhoesal patients examined 1in assocliatlion with the post-
Vaccinatioﬁ surveillance program belng carried out 1q Matlab.

-~

Isolates will be biochemically and serologicaily identified as

aompletely as possible and then tested for their ability to produce

toxins which are cross reactive with CT. Results of this study will

"give information as to (a) the relative numbers of CT or CT-like

toxin producing Vibrionaceae in the vaccinated population, (b) the
efficacy of the oral vaccine to protect against these organisms,
and (o) a olearer understanding of the scope of proteotion the oral

vaceine imparts Lo immunized individuals,

Reviews : -

a. Ethical Raview Committee

b. Research Review Committee

¢. Director
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A. INTRODUCTION

2.

1. Objective :

We propose to investigate the existence of toxins produced by
non-0t1 Vibricnaceae isolates which may be identical or similar

to Cholera toxiﬁ.

The aim is to determine if the Oral Cholera Vaccine has the
capability of eliciting antibodies with cross reactivity to

toxins produced by members of the non-01 Vibrionaceae,

Background :

Members of the Vibrionaceae exclusive of the 01 serotype of V,
chelerae are, with mounting frequency, being implicated in a

variety of human clinical disorders. Aeromonas, Plesiomonas, Non

01 serotype V. cholerae and at least nine additional Vibrio
specles (NCV's) are currently identified as human palhogens
{1,2). These organisus have been associated with
gastroenteritis, wound infections, septicemia and miscellanecus
infections including meningitis, peritonitis, otitis,
endocarditis and cystitia (3,4). This protocol deals
specifically with the members of the Vibrionaceae exclusive of
01 serotype V. cholerae, These organisms will be reférred to’in

this proposal as the "non 01 Vibrionaceae".

A number of extracellular factors have been assoclated with the
virulence of the ‘non 01 Vibrionaceae. Among these are the
production of cholera (chelera-like?) toxin, heat-stable

enterotoxin {(positive result inmthe infant mouse assay used to

*



detect Escherichia coll heat-stable toxin), heat-labile toxin

that induces steroidogenesis and increases ¢cAMP 1z Y1 adrenal
cells and a. varlety of hemolysins and permeability ~factors

(112':5,5:7:8)

Sinece February, 1985, members of the Vibrionaceae have routinely
been isclated from patients attending several treatment centers
in the Matlab area as part of the survelllance for.the current
Oral Cholera Vaccine trial, Preliminary data show that
approximately cne third of patients attending these centers will
-yield oultures peositive for a member of the Vibrionaceae,
‘axclusi?e Qf serotype 01 gi:gggggggg. 0f <these non-01
Vibrionaceae positive patients, aproximatelf 70% will possess no
other identifiable pathogen. Theréfore, there is gathering
evidence that none<0i Vibrionaceae may play a significant role in
the etlology of diarrhoea in this population. These
cbservations, ooupled with the ever-increasing body of world
literature implicating  newly identified members of the

Vibrionaceas in diarrhoeal disease, warrant their further

examination.

3. Rationale : )
Xf antibodies to the (Oral Cholera vacolne are Oross reactive
with ‘toxins prodéeed by various members of the Vibriogaceae,
there may be ovidence for in-vivo protection of vaccine
recipients to a broader range of pathogens than just 'the 01
gserotype of V¥, cholerae. Such a finding could ﬁe of great
significance in light of the apparent magnitude of infection by

these organisms in this vaccine population and worldwide.



B. SPECIFIC AIMS

In order to accomplish the objeotives of this researsh protoocol,

the following specific aims must be accomplished :

1.

The identification to sopecies of all non-01 Vibrionaceae

isolated from vaccine trial surveillance cultures,

2. The examination of a statistically significant number, of non~01

Vibrionaceae isclates for the production of toxins that oross
‘react with CT as determined by the Y3 adrenal cell sssay, GM1
ganglioside ELISA and aross 1mmunoaleotrophoréais.

!

- f

C. METHODS OF-PROCEDURE

1. Identification of Isclates

2.

Non«0t1 Vibrionaceas will be 1dentified to apecies aqoording to
the methods described by Popoff and Veron (9), Colwell et al.
(10) Parmer et al.(2) and Furniss et al.(11). Only well
identified strasins will be evaluated for oross reactivity of

antigens to CT or complete vacoine.

Selection of Isclates

~

In order to irorease the probability of examining only genuine
etiologio strains of the non~-0t Vibrionaceae, the 'following
oriteria will apply : ‘
a. GM1 Ganglloside Assay 3
All isolates of the speciea Vibrio exclusive of 01 serotype
Y. cholerse, will be tested by this method '(approximately

2650 isolates). In addition,'Aeromonas isolates (irrespective



of species)] will be seleoted according to the following

ariteria :

1. *A1L Aercmonas from childrén under the age of 5 years
(approximately 360 isolatéa).

1. 211 Aercmonas from-persons who received-two or more

.doses of 6ither oral <¢helera vacoine or plaocibo
(approximately 200 4aolgtes).

iii. All Aeromonas isoltes f{rom a 20% random sample of
surveillance patients not in either category 1 or 1i
above whose laboratory numbers end in eitper RO" or

. ngw_ (approximately 90 isolates).
Thérefore, approximately 650 Aercmonas and 250 Vibrio

isolates will be tested by the GM1 Elisa assay method,

Y1 Adrenal Cell Assay

All disolatea which give positive results in thelcul ELISA
asvay willl be further teastad by the Y1 Adrenal Cell asaay.
In addition, a prandom sample of ﬁp to 200 strains
representing all species éf the non-01 Vibﬁionaceae isolated .

wlll be tested by the Y1 method.

Cross Immuncelectrophoresis (XIRE).

A1l positive isolates from the Gﬂi or Yt assay methods will
be examined by XIE. Antisera to CT, 01 V. cholerae and to
the complete oral vaccine will be run against cellular and

extracellular antigens of straina tested.



3. Propigatice of isolates
A1l strains for antigen studies will be grown overnight in either

syncase broth (5,12} or caseamino yeast axtract broth (13).

Cross jmmuncelectrophoresis (XIER) Method ,

A modification of the original method described by Kroll (14) will

be ocarried out as follows @

Briefly, TRITCH buffé; . (4cnic strength 0.02, pH 8.2) will be
1ncorporateql into 1% agarcse {BioRad). The first dimension
‘separaticn will be carried ocut at 5 wAmp/per plate, for Ii5
miputes,-‘fhe second dimension electrophoreals will be carried out
at 1.5 mimpfpiate for 18 hours. The dimension of the plate'will be

5x5 em, the volume of antigen 20 ul and the volume of incorporated
o .

[

antiserum i the deoond dimensiornl gel 20 ul/em .  After
¢lectrophoresis, the gel will be washed, dried, stained with CBB

{Pharmacia, Sweden) and destained,

Cells from the 18 n culture will be separated by centrifugation at
16,000 X G for 15 minﬁt@s. The pellet will Se diluted in a minimal
amount of distilled water énd sonlcated at 20 RHz, 75 wétts using a
microtlp in six, S.second intervals. After sonication, an equal
volume of TRITON buffer will be added to the lysste and cells will
be further extracted by mixing with glass beads on s rotary shaker
for 20 minutes. After extractiong'ihe iysate will bs centrifuged at
25,000 € for 20 minu;ea, the supernatant will be dialyzed overnight

and the remaining fraction lyophilized.



Preparation of rabbif antisers:

Rabbit antisere will be prepared against the following antigens

whole cell extracts of both Tnabda and Ogava serotypes of V. cholerae

as well as the B-subunit. V¥nole cell mixture, whole cells only and

purified cholera toxin. The immunigzetion schedule is as follows,

f
Inminization will start with the first I.V. dose equivalent to 10
‘ T
cells, followed after one week by the sevond dose of 5.16 cells.
ki B 8§ ) .
Then, four doses (10 , 5,10 ,10 ,5.10 ) will be injected at two~day

. , 9
intorvals. After a one week interval, the last dose of 10 ocells will

be "injected, and one week after the last doge, the sera will be

collected,

Antiserum against CT and complete vaccine will be prapared by I.V.
injection of three doses of CT (100 ug, 100 ug, 150 ug) given at one
waek intervals. The sera will be collected cne weok after the last

dose,

GM1 Ganglioside Assay

Polyvinyl microtiter "U% plates {Cooke Enginearing) will be used for
ELISA procedures. GM1 ganglioaide (Supelco, Inc.) will be used in a
- concentration of 1 ug/mi, diluted in phosphate buffered saline. Cuinea
pig ?nti-CT(1:2,500) and goat anti-Guinea pig antisera (1:{000)
(Antibodies Incorporated, -Davis, Calif.) wiil be diluted for use 1in
phosphate buffered saline (PBS) tﬁeen with 1% fetal calf serum. Goat
anti-guinea pig globulin will be conjugated wilh alkaline rphosphatase
{Sigma type VII). p-Nitrophanyl phosphate (Sigma 104 phosphate

substrate) will be used as the subsirate for the enzyme reaction.



o
Isclates of suspected toxin-produeing strains will be grown at 30 C

using asyncase broth. Cultures will be aerated (50 rpm, roller drum)

during the incubation period.

The FLISA assay will be performed following the procdure of Sack et

al. (13), a summary of which is given the Table.

The blocking antibody assay Hili be performed by incubating CT
antiserum with an equal volume of purified CT in uncocated wells of
a wmicrotiter plate. The plate will be gently agitated for 1 hour.
One hundred ul of this mixture will be added to step 3 (see table)
and the assay performed as outlined. The concentration of toxin
used in the blocking assay will be four times the dose giving an 0D

of 1.00

¥1 Adrenal Cell Assay Procedures

The procedures for the Y1 adrenal cell assay were described by Sack
and Sack (15) are a modification of the original method of Donta et
al. (16). Briefly Yt cells will be grown to confluency in 96 well
miniculture plates (Cook Engineering). Cell free bacterial
supernatants will be grown and prepared in Caseamino Yeast Extract
broth as  previously described, Supernatanté {0.05 ml) will be
applied to monolayer and allowed to remain for 10 minutes. After
removal of the superpatant, cells will be washed and fresh tissue
culture medium applied. Cells will then be incubated in 5¢ CO for
& hours and observed for morphological chaﬁges. After the 6 2hour

reading, c¢ells will be further incubated overnight and then

observed for morphological changes indicating toxinactivity.



In cases where toxic activity i= demonstrated, duplicate oulture
supernatants will be treated with anti-cholera toxin antiserum and
retested. Neutralization of toxiec effects with specific antisera

will confirm the toxic nature of the supernatant.

SIGNIFICANCE

The Oral Cholera Vaceine trial now in progress offers sn unusual
opporfunity to study the role of non-01 Vibriona&eae in d&iarrhoeal
illness. The post vaceine surveillance system monitors all cases of
diarrhea for which patients seek medical attention in Matlab opr any
of the several field substations., Specimens are rapidly transported
to the Matlab microblology laboratory where they are examined in

great detail. At least three different media are used for isolation
of the Vibrionaceae alone. The primary focus of these efforta are
to lidentify and confirm any cases of V. cholerae among vaceine or
placebo recipients. However, the broader effeoct is to offer a
unique opportunity to assess the importance of members of the
Vibrionaceae 1in this population. Accoerding to thia propogal,
Vibrionaceae isolates will be identified to genu$ and apeﬁiea,
their capacity to produce CT or CT-like toxins will be assessed,
the antigens shared between species will be examined and the
antigens shared between them and components of the complete killed
whole cell B subunit Oral Vaccine will be detérmined. Thase hesults
should allov a more complete understanding of the significance of
these organisms in the study population.as well as a deeper
understanding of their overall pathogenic potential. In addition,
the examination of the antigenic profiles of théae species nmay

suggest improved methods for their identification as well as

10



E.

desoribe their pathogenic interactions. Finally, the
identification of common antigens between these bacteria and the
antigens of the oral cholera vaccine will assist in determining if

this vaoccine might protect.against non-0i ¥ibrionaceae infections,

-

FACILITIES REQUIRED
All facilities required are currently operational at ICDDR,B. No

addional facilities will be necessary.

COLLABORATIVE ARRANGEMENTS

Collaborative immunological studieas are being planned with
faoulty from Dhaka University, these studies will be espacially
related to the cross immunoelectrophoresis., For this collaboration
& faculty member would work at the ICDDR,B during sabbatical leave

from the Univeraity.

Collaboration for taxonomic identification of isolates will be

conducted through the following individuals and instituticns :

Dr. Rita Colwell Pr. Patricia Desmarchelier
University of Maryland Commonwealth Institute of Health
College Park, MD, USA - University of Sydney, Australia

Dr. Paul Blake
Centerz for Disease Control
Atlanta, Georgia, USA

11



Tadle 1 - GM1 ganglioslde ELLSA Tor derermination o OT

Yol
per Inoubabtion Incubation
Step . Diluenta Conegn well pariod period
{ul)
1. Precoat plate with GM3 PBS 1 ug ol 100 Overnight Room temp
ganglioside
2., Wash 3 x with PBS-Tween _ 200 3 min Room tamp
3. Add test sample Undiluted or diluted PBS- 160 Overnight Room temp
Tween with 1% FCS
4, Wash 3 x with PBS-Tween - 200 . 3 min floom teup
] o]
5. Add guinea pig anti-CT PBS-Tween 1§ FCS 1:2,500 100 1h 3T ¢
6. Wash 3 x with PBS-Tween 200 3 min Room temp
. b o
7. Add enzyme-labeled goat anti~  PHS-Tween with 1% FCS 1:1,000 100 1b 37T ¢
guinea plg globulin ’
8. Wash 3 x with PRS-Tween 200 3 min floom temp
o]
9, Add substrate 104 DEA buffer 1 mg/wl 100 45 min~ 37¢C
10.3top reaction with HaOH M 25

11.Read 0D at 405 am

aPB3, Phosphate-buffered saline; FCS, fetal calf? serum; DEA, diethanolamime (13)

bY¥ariable with 4iter of antiserunm
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ABSTRACT SUMMARY

The purpose of this study is to asszess the potential cross reactivity
between antigens of the whole coll é-subunit oral cholera vaecsine and
extracellular antigens produced by non 01 serotype V, oholeras and aoh
cholera members of the Vibricnaceas, (ross reactiviiy of antigena
produeed by these organisms will be evaluated by the QM1 ganglioaide
assaf to Cholera Toxin (CT), the Y1 adrenal oell assay and Croass
Immunoelectrophoresis (XIE) to antisorum to CT, whole cells of 01 ¥,

oholerae and the ecomplete oral vacclna.

Ho human subjeocts will be used for this protccol. There 13 no risk 1o
any patieat population and informed consent is not required. Bacterial
{aolates will be identified by laboratory number only, No contact with
patients by interview or other means will be necessary for completion

of this protocol.

The direct benefits of this study to patients contemporaneous with
this protcecl are negligable as the work will not be completed during
the active astages of infeotion. Kowaver, a more thorough
qnderstanding of tha protection or lack of protection of the Oral
Cholera vaccine currently belng tested againsat members of the
Vibrionaceae has far reaching and<potentia11y'signifiaant rasults to
this or any other population at risk due to enteric infections by the

Vibrionaceaa,

1L
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SUMMARY BUDGET

3100 Local Salary

3200 Intl Salary

3300 Consultants

3500 Travel Local

3600 Travel International
3700 Supplies -
3800 Other costs

4800 Inter Departmental

.

Total Direct Operating
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TOTAL DIRECT COST
DIRECT COST EXCLUDING
INTERNATIONAL SALARY

SECTION III - BUDGET

.ICDDRB BUDGET PROPOSAL--1986
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B.A.KAY

PERSONNEL KEQUIREMENT (Local)
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0
0

0
6
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0
0
0
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MANPOWER ALLOCATED FROM OTHER ARBA-LOCAL

Job level Bdg Cd

RES QFFICER G35 060401
LAB TECHNICIAN GS3  £603(01
RES OFFICER G35 030100
SEC IIX G85 060401

TOTAL
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No pos Man mo

Direct
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WOQOoOWwWWwoo
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OTHER COSTS

A/C
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