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7. ABéTRACT SUMMARY
This study is meant to investigate the secretory Igf
antibody response during shigellosis in children. Sa;iva
samples from patients . will be coliacted on day of diaghosis,
day 7 and day 14 of illness. Baliva from ohildren of a
local school and from children who Jjust arrived in
Bangladesh from non-endemic areas, both without any history

ct racent diarrhoea, will be used as control.

The an;ibody response wWill be analyzed by ELISA and Western—
blog, using outgr membrane protains (OMPs) and

lipobolysacoharide (LPS), prepared from Shigella dvsenterlae



type 1 and Shigella flexnerl strains. Shrgells toxin
extracted from a Shkhigella dvsenteriae type 1 strain will
also be used in ELISA and Wastern—-blot analysis.
Unstimulated saliva samples will be used, after heating at
56¢C and'oentrifugaxion. It is expected tﬁét theée analyses
will enable us to observe a rise in the Igh antibody. titEﬁ

in‘aaliva during Shigella infection.
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¢) Directeor




A.

SECTION II -~ RESEARCH PLAN

INTRODUCTION

i.

2.

Objective
To determine seacretory IgA antippdy responsa to

Shigella infeétion in saliva from children.

Background

Vaccine developmsnt against shigellosis is one of the
.highest prioritiesiin the WHO, Diarrhoeal Diséase
cont}ol p?ogram {1&). Since ORS alons is not
sufficient for the treatment of shigellosis and’
resistance to aﬁtibiqtics is expanding rapidly,
immunoprophylaxis is one area cf‘reséarch attracting

attention and gaining impd?tanceL

Davélbpment of an effective Jaccine against shigallosié;
wWill substantially benefit from the knowledge of t%@f
.immuﬁé rasponse of the human body to p?thogena.' ;n;'
addition, a knowledge of the immunoganic component? d@
the pathogen is required. "In intestinal infectionﬁj
the l1¢cal mucosal immune response is of greap
importaﬁoe sincg it is the first step in defsnsél
;against a pathogen. However, it is difficult to study
this,immgne response without the use of irivasive
methods. As an alternative to this, saliva may be used

td study the local humoral intestinal immunity.



Antigenic stimulation of lymphocytes raesiding in the
RPeyer’'s patchaes in the small intestine leads to
proliferation and migration of the cells into the
regional lymph nodes, the lymph and the circulation.
-Tﬁs antigenically stimulated matureﬂiymphoéytes return
to the small intestinal mucosa or settle in the various
ex&crine glands and differentiate into IgA.seoreting
'plaéma cells. It is because of this meohanism‘of
- migration and homing of lymphocytes that the IgA
exc;atad by the salivary glands is of similar
specificity to the IgA secreted by the plasma cells
which have returﬁed to the intestinal mucosa (1,11).
Various studies showed svidencs thét transport of
ciroulating monomaric Igﬁrintp the secreting glands is
mimiwal (11). It is for this reason that by measuring
the salivary IgA levels in patients, one can avaluate

the -local humoral immune response in the smail

i
*

intestine.

Mellander et al. (9,10) have shown that infants ca¥='
respond teo exposure to £. coll antigens with production
of shlivary SECh@tory Igh antibodies. Mestecky gt al.
“(12) have immunized volunteers orally with capsulated
énd.kil;ed Streptococcus mutans which induced a

significant rise in the secretory IgA titer in the

: saliva.



In Bangladesh, Islam e&f al. have datected salivary Ig#A
antibodies against Giardia lambllas in a cohort study
{4). There are no reports, however, reaegarding the
presence of salivary Igh antibodies in patisents with
shigellcsiﬁ (2). Savaeral animzal st&dies, ?ocused on
the local immune response after stimulation by Shlgella
spp., have shown an increase in local aﬁtibody

preduction in the gut (5,8).

In shigellosis, various components of the bacteria may

be responsible for generating an immune response. Of

‘these, the outer membrane proteins (OMPs),

lipopolysaocharidesl(LPS) and the Shigellia-toxin appear
to be important and arg being studisd so as to
undarstand their immunogenic propértiqs (8,13). Since
secfetory IgA in saliva reﬁresents the intestinal
secretory immune raesponse, it should be possible to
investigate the immunogsenicity of pr, LPS and

Shigella-toxin by measuring thé saiivary IghA levels

i

against each of these bacteriél components.

The mucosal immuhe system provides the body with a

major barrier against nutritional, as well as

i
!

microbioclogical antigens. The importance of the

i

i .
pucosal immune system can be seen in patients with

#eficienoy in secretory IgAa. These patients suffer

from recurrent raspiratory and intestinal infections-



(3). Understanding the various factors involvad in
mucosal immunity is of a great importance for
development of an affective vaccine. This study aims
to give insight into the production of salivary IgA
éntibodias during shigellosis andtto aséess whether
salivary IgA can be used as an ind{oator of the

intestinal immune response.

In dgveloping a method po estimate the amouﬁt of IgA
antibodias in saliva during shigellosis, one may find a
non-invasive procedura for the measurement of antibody
response. Thus,. this study might also be of relevance

in its clinical and epidemiological application.

SPECIFIC AIMS

aj

©)

To set up enzyme-linked assays for measuring lgA
antibodies in saliva against OMPs, LPS and toxin
obtained from 5. dgyvsenterise type 1 and §. flexnerl

antigens. ,
4

To observe a rise in the secretory IgA antibody titer

in saliva during the course of a Shigella infection.

MATERIALS AND METHODS

a)

Patients saliva
Unstimulated saliva from 10 children with

§. dysenteriae type 1 infection and 10 children with



b)

&. flexneri infection (bacteriologically confirmead),

aged 2-12 years, Will be collected on the day of

diagnosis (2nd day .of hospitalization) and on day 7 and

day 14 of illness, Maximal duration of diarrhoea
bafére'attending the hospital will be”4 days; In case
of breastfeeding, saliva will be collscted 2 hours
after feeding to prevent contamination with secretory
1gA in breast milk. In order to obtain a statistiocally
satisfactory number of children, it will be necessary

to collect samples from children attending both the

.Dhaka and the Matlab treatment centres.

\

Contreol saliva

Saliva from .10 children in, the same age group as the

test group will be used. Only children without a

history of recent shigella intection wili be included.
Thasea chi;d}en will be found in a loecal social welfare -

school (Samaj Unnayan School, Siddeswari, phaka).

Further saliva of 10 children .who have recently arrived

in Bangladash from a non-andemic area and without any

/.

history of shigellosis Will be used as controil

(American International Schoel, Dhaka).

i

dollection and treatment of saliva

Ynstimulated saliva samples will be collected either by
suction with a droppar, or by spitting into a beaker.

The samples ‘will be heated at 569C for 15 min to

I



d)

a)

prevent enzymatic dsgradation (4), centrifuged at

5,000 X g and stored in aligquots at —-706C.

Stool samples

Stool samples from the patients group, Will be examined
for Salmonella, Snigella, V. cholera and E. coli ST/LT
on admission as is normal procedura in tha-iGDDR,B
treatment centres. Stool samples.will also be
collaected on day 7 and/or Qay i4 @n case of persistént

or recurrent diarrhoesa only.

i) Antigen
OMP (13) and LPS . (15) for ELISA and wWestern-
blotting will ba rpr‘.eparea using strains
S. dysenteriae type 1 No. 26406 and 5. flexneri 2a
No., 611, In case of different Shigsella flexneri
serotypes, homologous strains will bs_usad.,,Thesé
Strains are at present stored at *70cC. Tﬁeée‘n
bacteria will be subcultured and grown at 3I7o¢
wiﬁh shakiné in Trypticase Soy 8roth oéntaining)
0.6% Yaas; Extract. For preparation of Shiéella
tbxin for ELISA and WEstern-biotting.
S. dysantsriaé type 1 strain No. 26406 will be
used, using methods developed in 'the Immunology

laboratory.



@)

ii)

ELISA

Microtitre plates (polystvrens) will be coated
with OMP, LPS and ﬁ%ig&lf& toxin., After washing,
serially diluted saliva samples will be added.

Anti~human_ IgA conjugated to horseradish

peroxidase will be used toc determine the Iga

iii)

cdntent of the saliva. For wvisualization, 4~
Chloro-i~Naphtol will be usad as substrate and.
colour development will be measured at 540nm

(6,13).

Western-blotting

' OMPs, LPS and Shigella-toxin, separated by 13.5%

8DS-polyacrylamide gal glegtropheresis (7)), will
be PBlotted onto nitrocellulose shegts in the

transbhlot apparatus of Biﬁwﬁad {14). Saliwva

samples will be used to probe specific antigens.

Rabbit anti-human IgA linked to horseradish
paroxidase will be used to datéot recognition

using 4-Chloro~l-Naphtcl as ﬁﬁbstrate.

Statistical analysis

In order to measure the significance value of the
-obtained data the Student’s t-test or other appropriate

statiﬁtical evaluations will bs ocarried out.
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ABSTRACT SUMMARY

This study is meant to investigate the sacretory Igh
antibody responsa during shige;losis in childran. By measuring
the salivary IgaA lavels in patients, one can -gvaluate the local

immune response in the =mall intestine.

Saliva will be analyzed using ELISA and Western-blot,

It is eéxpected that knowledge of the local immune system can
give a valuable contribution to the development of an effective

vaccing,

;) Since the majority of infections occurc in children, it is
of more relevance to study the immune ras Fonse in this high-
risk group. "

2) There are no risks involwved.

3)  N.a.

4y Patients will be identified by a study number, data will be
handled With proper care. , _ f

5) All guardians will be asked to €ign a conzaent form; /

8 N,

7) No personal benefit for the patient' sociaty can benaflt if

this study gives a relevant contribution to the development

of a Ehigella vaceine, as well as to the development of non-
1nv;sive methéds for establishing a rapid diégnosiw.

|
t

8) Saliva will be collected.
Fre

i
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CONSENT FORM

At the International Centre for Diarrhoeal Pisease Research,
Bangladesh (ICDDR,B), research 18 carried out Ffor a better
Cunderstanding how to praevent people from being attacked by blood
dysentary. We are studying the defense mechanism of the body
against the bacteria which cause blood dysenteary. We sincerely
ask for your cooperation in this study, nhoping that it wili help
us- - to gain a batter insight into the procaesses involved.

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

aj We will collgct some saliva from your ohild orn tha day of
admission and day 7 and day 14 of illness. Your child will
e asked to gpit into a beaker or we will use a glass

b) On the same days we will collect a stool sample from your
. child, using a rectal swab, in case there has beaen recurrent
diarrhoea.

) We will visit Your house to colle&t tha sambleé in case you
hava already left the hospital before the completion of the
study. ‘ :

.

a) Your medical records will be kept.confidential.

a) You do not have to participate in the study. Your decision
to join or not to Join the study will not in any way affaect
Youlr medical treatment while You are in the hospital. Onca
you enter the study, you are free to leave the study without
any risk of loosing your madical care, :

) We will be ready to answer any of your guestions concerning
' the study. '

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

. . Signatura (left thumb Impression)
of patient or guardian

“““““““ -—-v-ﬁm“*leh—nm.‘m“_-ﬂ-m-m—;q.m ‘NMMM#M——-MMh-ﬂmlﬂ“—*ﬂ—“-#~“‘.——tﬁm“ﬁ-""m
Signature of investigator - Date
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CONSENT FORM

At the International Cantre for Diarrhosal Diseace Research,
Bangladesh (ICDDR,B), research is carried out for a better
understanding how to prevent people from being attacked by blood
dysentery. We are study¥ng the defense machanism of the body
against the bacteria which cause blood dysentery. We sincerely
ask for your cooperation in this study, hoping that it will halp
us to gain a better insight into the processes involved. |

If you kindly agrae to participate in this study, vou may expect
the following: :

a) We will collect some saliva from your child on the day of
admission and day 7 and day 14 of illness. Your child will
be asked to spit into a beaker or we will use a glass
droppear.

b) On the same days we will collect a stool sample from your
: child, using a rectal swab, in case there has been
recurrent diarrhoesa.

. .

c) In case you have left the hospital before the completion of
the study, we would like You to visit the hospital on day 7
and/or day 14 of illness in erder . to collect the samples.

) Your medical records will be kept confidential.

e) You do not have to participate in the study. Your decision

‘ te join or not to Join the study Will not in any way affact
your medical treatment while You are in the hospital. Once
YOou anter the study, you are fres to leave the study without
any risk of loosing your medical cars. :

3 We will be ready to answer any of yYour questions cencerning
the study.

If you agree to participate in this study, please sign Your name
here. - ‘

Signature (left thumb imprassion)
of patient or guardian
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- To the parents of ..... e e e m e

At the International Centre for Diarrhoeal Disease Research,
Sangladesh {(ICDDR,B) in Dhaka research iz carried out on all
aspects of diarrhoeal diseasss. Studies are carrised ocut on the
causes and treatment of diarrhoea, Soclo-@Cconomic aspects
involved and also vaccine development.

We are planning to study the i1mmune response of the body against
the bacteria Shigella which cause baclillary dysentery. For this
purpose, we wWill use saliva samples from children with
shigellosis. We alsco need ."control” saliva samples from haalthy
children without any history of bacillary dysentery and from non-
andemic parts of the world.

We, therasfore, would like to ask fEr yvour cooperation by giving
us- permission to collect some saliva (1-2 mly from vyour ohild.
The saliva will be collected at the fAmerican International
School. We will call the child down from class for five minutes
and he/she will Jjust have to spit inte a beaker. BRasidas this,
we would like you to fill in the attached questionnaire.

- All data wiil be handled with utmost discretion.
In case you have any furthar'inquirieag please contact us at
ICDDR,B {(phone 600171-8, extension 243/286, Constance Sohultsz).

Thanking vou for your oooberation.

Constance Schults:z Dr. Firdausl Gadri br. Ivan  GCirznar

Ressarch Fellow Scientist Associate Director
Laboratory Sciences
Division



QUESTIONNAIRE

1. Are you willing to help us in this study by permitting your
child to participate?

"YES . L NO L

If "yes", please answer the following questions:

2. Did your child have diarrhoea after arrival in Bangladesh?

YES | i No i
3. In case of diarrhoea, was a stoocl sample examined?
ves 1 : NO L
Tliagnosis -

4. Were there any family members who contracted diarrhoea aftar
.arrival im Bangladesh?

YES |- 0 NO LD
5. In case of diarrhoea, were stool sampies axamined?
YES 1 ' T
Diagnosis
' - 0 .
&.  Where did your child live in the previous vyears, bafors

coming to Bangladesh?



DATA FORM

NAME
AGE

I.C. No.

STUDY No. : P8

ON ADMISSION : L _ (DATE)

~ DURATION OF DIARRHOEA : _ DAYS (MAX. 4 DAYS)

~ ASPECT OF STOOL -

- GRADE OF DEHYDRATION : MILD [ } MODERATE

[ 3 SEVERE [ ]
~ DIAGNOSIS : §. dysenterize 1 1
S. Fflesxneri I 1

- TREATMENT

- SALIVA'SAMPLE_COLLECTED : YES [ 1 NO [ ]
DAY 7 : (DATE)
- -SALIVA SAMPLE COLLECTED :. YES [ ]  NO [ ]
- RECTAL SWAB COLLECTED  : YES [ ] NO [ ]
RESULT : |
__________ e
pay 14 : | . (DATE)
- SALIVA SAMPLE COLLECTED : VYES [ ] NO L[ ]
~ RECTAL SWAB COLLECTED  : YES [ ] NO [ )

]

i [ — ———y Jo—

REBULT
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Budgel Code:
SUPPLIES _AND_MATERIALS-1988
TA/C . . : E
iCode. Ttem Description i % Amount :
;3701: Drugs (used for medication ip the i

¢ hospitals and field stations)

'3702! QGlasawsre Boltle, besker,cytinder,

- e gy
L
'

petridish, aluminium seal, slides,
' stopper, tube etc.) '

+3703: Hospital supplies (bandage,

! ¢ gauze, blade, bowl, catheter, cotton,
' towel elc.)

L I Bt i ol T S PP U UG GRS S

Stationery and _office Sugggggg

S e e e IS e e 2D e i e DL L R S e

13704
: t8attery, book register, binders,

r +
1 a

stopler etc, )

TS M MR ma sk ek me o e pd A e e MR R ek e w e e e e A YRS i ma A AR e A e Rl Mk R RS wE S v e N GE he E e W A e m A AL R T e

 i3705: Chemicsls_and_nedinm (Acid, reagent,

dextirose, sodiud, bactoagar etc.)

2706! Materials for uniform (Cioth, button

}
1
- e b e e L ek R e ek de mm T Y= M e e o v
Il []
‘
3

¢ ete. required for meking uniforms)

nerdle, syringe, solution, leukoplast

AT WU AR U8 e ey i S WM MY s e A R m e —w e e e ey w e s e eme b an

W e b de e e m e e s ek mer e et e et oy o me w1 S A b i M e e e B Am al miw et e e g e o g —

"files, pencil, fastener, paper, ribbon, !

:3707: Fuel, oil _and lubricents (Diesel, :

: ¢ mobil, petrul, kerosene etc.) '

:37088:  Laboratory supplies (Aluminium feil, H 50

. -+ Dbag, blade, brush, cap, container, : '

: ' film X-Ray etc.) !

:3709! Housekeeping _supplies (Aerosol, : :

: v+ bottery, wiping cloth, duater, : 50 '

! ! loek and key ate.) 5 :

'3710: Japitorial_supplies (Bleaching 1 :

. ¢ wpowder, brush, detol, delergent, ' '

: insecticide, moap etc.) ' f
: Vage tdtal_(balance c/f) ¢ 1,850 f

BudgetB7. 17

{Contd. to page No. 1B)
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I.lget Code:

SUFPLIES AND MATERIALS-1988
{Contd froﬁ Page No. 17)
PA/C H :
iCode! Item Description ! 2 Amount :

3711: Tools_and_spares (Automobile spares,

L)
H ! tyrea, tubes, battery, stores required
' : for maintenance services etc.)

R LI LT

$3712! HNon-stock suppliss (Materials not

_______ ies * 2,000 ;

: i normally kept in stock end purchased 4 ° H
! ! enly Pgainst specific requigitions) : :
! : | Sub-Total ! 3,850 :
3713 Freight end other_charges ‘ ]
: i Add 30% to above sub-total for impnrtsi: 600 H
: ; TOTAL ‘% 4,450 :

'*AGREES WITH

! TAQR 1}

i A/C 3700

: COLUMN C

M mm mw me wa tm o=

" Note: For rates please contact Supply Ext.260.
Add 10% for inflation

Budget87.18
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Budget Code: _

T N TR TR e e Mt = ik e am v e m omm a we mTonIZoEtoxT moAamS oD SN ED
=SSR RomExw =

s:‘/cl ‘
Code! Accounts Description

A el L RS e S e S e e

.- .-._-.......,..._..‘_-....-_.-...-.-..--.--.-..-.u»—--_.—.-..-.-..u.c..........—..-..-....-.-.----—-—

;3900:  Bent, communicatiop_snd_utilities

9

. b i —— o — —

.t e gt =k S S ot — -

"% e mm mw

+ (Postage, telephono, telegram, ! 100 :

: electricity etec.) ‘ :

1100:  Bapk_cherges ’ :

i4200: Legel and _professionsl_expenses ' ’

: ' {Professional membership fee, legal : :

¢ fee, audit fee ctc.) ' d
‘4300 Printing_apnd_publjcation !

’ ! (Printing of ferms, books, journnls, : 100

; ' reprints etc,) ?

4400 Hospitslity & donstion : 100 :

‘1 (Guest house accommodation, donations, ! '

; ! hospilal food, lunch, refreshment etc.)! :

14500 §g§gigg_ghgggg§ (Porter, labour, . 3

: i washing, inrundry and other misc. exp.} | o

4600!  Staff development apd_training ! !

¢ {(Training course fee, training : ‘

' materials, stipend,scholarship, ! !

*  subsistence paid to the staff) : '

TOTAL (2 300 3

' ! *AGREES WITH '

' PAGE 1 :

i A/C Neo.4000 !

: COLUMN C !

'ButigetB-'?.'!Q lZasz=3mss=ns=!
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