y -
.t

L]

1 pehment 1.
"TU SHEET)
T
knv;pwl fovestigntor Dr,Tasnim Azim

ETHHCAL

94-007

1!1] teation Mo,

of Study Cellular 1mmun1ty and

X I

di

ICDDR:B LIBRARY

REVIEN COMMITIRE,

‘nohlstopathology of the gut of chlldren(

Date  April 04, 1994

DHAKA 1212

1CDOR, B,

Traince Investipntor (if any) o
'.
Supporting Agency (if Non-ICDDR B)

‘/' .

oct stntus:
New Study
Continuation with chmg\c

£ sh:.gellos:.s w1th and wlthout compll- ( ) No change (do not flil ant reast of form)

ﬁ D O A

wi(lr' the appropriate answer to ecach of the following (If Not Applicablc write NA).
lonree of Popuiation: 5. Will signed consent form he required:

Bty 111 snhjects ( Yes) No {a) From subjects Yes @}

cfthy Hon-ill subicects (Yr-e,) No (b) From parent or guardisn

fier Mlinors or persons . (if subjeccts aré minors) (\v No
under goardianship (Yo;; No 6. Will precautions be taken to protect

Noes the stndy involve: = anonymity of subjects osr No

Yy Physical risks Lo the — 7. Check documents being sulmitted herewith to

3 Costibhjects _(9'5_}[\!0 LCommittee:

) Social Risks Yes (I\@‘ Umbrella proposal - Initially submit ap

ey Psyehological risks . overview (all other requirements will
Lo subjects Yis ff\l_o__) . be submitted with individual studies).

) Biscomfort to subjects (\os‘ No v~ Protocol (Required)

{e) imvasion of privacy Yes (\'o) T~ Abstract Summary (Reqnired)

Y Dizclosure of informa- Statement given or reid to subjects on
rion damaging to sub- . naturc of study, risks, types of quest-
ject or others @0) ions to be asked, and right to refuse

Poes the study involve: ) to participate or withdraw {Required)

)y Hee of records, (hosp- Informed consent form or subjects
rtal, medical, denth, n !:/ Informed consent form for parent or
birth or other) Q/L:ﬂ No guardian

hy  UHse of fetal tiscue or - Procedure for maintaining confidential-
ahortus Yes @0}) ity

te) Hee of organs or body 3 e Questionnaire or interview schedule *
flids G'cj) Mo If the final justrument is not completed

Yre mabiccts clearly informed about: prior to review, the following information

(ol Zatore and purposes of should be inclwded in the abstract summacy
SERTTILS ﬁprx-\,' o 1. A description of the aveas to be

B Tracedures to be covered in the questionnaive or
folloved inclading interview which could he considered
alternatives used csl o either sensitive or which would

fel Thysical risks Yo?" Ho constitute an invasion of privacy,

td) Sensitive guestions Yes Mo NA 2. Examples of the type of specifice

fe) Nenefits to he derived Qoq‘ No questions to be asked in the sensitive

(Y Pipght to refuse to arcas., '
participate or to with- 3. An indication as to when the question-
drav from study ‘ca) Mo naire will be presented to the Uttee,

ted Confidential handling - for review. '
of dit 'c:?) No

thl Compensation L/or treant-
ment vhere there are risks
or privacy is invelved in
amy particular procedure Yes  No AN A

e .
fnprvee 1o ohtain approval of the Uthicol Review Committee for any .(;":I‘I;JE('.!; o

e bving the rn-htc ad welfare of subjects before making such

FANE S V\--) @'L A ya s
on I/)p H]

Joo

v e 1[1|

fonr T T

Frw

A-

chanpe,

Trainee

OHqV3



.

&,

al

APPLICATION FOR PROJECT GRANT

PRINCLIPAL INVESTIGATOR 4 Tasnim Azim

COFHYEST IGATORS : Firdaus: Qac,
H.H. lslam
M. John pAthert
Pradin K. Bardhan

CONSULTANITS ‘ : Dr. 1. filero Thomas*
Prof. D.H. Crawford

¥ . . . .

Department of Climical Sciences.

London 3chool of Hvgiene and lTropilcal Medicine.
Keppe) Street . London. UK.

TITLE OF PROJECT : Cellular immunity and
immunohistopathology of the aut of
children with shigellogis with and
without complications

STARTING DATE : : Whan fungs are available
COMPLETION DATE : 3. vears trom start
TOTAIL BUDGET REQUESTER M UsSE 220,272

FUNDING S0OURCE
HEAD OF PROGRAMME : Dr. R. Bradley Sack

Associate Director
Laboratory Sciences Division

7(:)- /9’\0 .‘?( (47 sz::( /1 ?
I

AIMS OF PROJECT

General aim

To ascertain whether chanoes in different asnects of granulocvte
function and immunohistotogy of the gut are associated with

complications from shiael)osia.
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Hypotheses and Specific aims

1)

2)

31

Shicella dvsenteriae tvpe ) induces ;hanges in different aspects
of aranulocyte function which is more severe in children with
comblications and therefore a crucial factor in deterﬁininq
disease outcome. Thus. the studv will compare the genération of
superoxide and bacterial killing by polvmorphonuclear cells from
children sufferinag from shigellosis {with and withoui

complications) with that of healthv children.

Leukemoid reaction and haemolvtic uremic svndrome from
5. dvesenieriae tvpe 1 is accompanied by alterations in lymphocyte
phenctvpe in the circulation which may be secondary to phenotypic
changes in the qut. To test this hvpothesis the study will
compare the distribution of différent subsets of lvmphocvtes and
the expression of various lymphocyte antigens in the circulation
and aut. of children suffering from shigellosis {with and without

complications) with those of children suffering from watery

diarrhoea.

Children with complications from shigellosis mav have altered
expression of cell adhesion molecules (CAMs )} in the gui- In
order to ascertain whether this is so. the study will compare the
expression of CAMs in the aut of children-suffering from

shigellosis (with and without complications) with that of children

with watery diarrhoea.



c) Rationale

Comblications from shigellesis mav be severe and sometimes fatal. Some of
these complications. such as leukemoid reaction and haemolyt;c uremic svndrome
(HUS) are almost exclusivelv seen in chaldren. particularly children from 1-5
vears of age infected with §. dvsenteriage tvpe 1. The cause(s) for these
complications are unknown. however. thev may be precipitated bv an abnormal.or
inappropriate immune response. Early results of an ongoing study being
conducted in our laboratorv show chanaes in the phenotvpe of peripheral blood
mononuclear cells (PBMs) of children with leukemoid reagtion and HUS from
shigellosis. These svstemic changes are only éﬁ indication of the actual
events occurring in the gut. A thorough studv of the phenotvpe of gut
lymphocvtes and the expression of CaMs is essential not only to the
understanding of the immunopathogenesis of -the disease but also to relate

systemic with local changes.

Results from the same ongoing studv also show that in children with
shigellosis, gramilocytes polarise less in response to chemoattractants than
in healthy children. In addition. microbial killina (of §. dvsenteriae 1) by
aranulocvtes was examined in 8 children with complications from shigellosis.
No Killing was observed in anv of these experiments while 100% killina was
always observed when aranulocvtes from healthv adults were used. Therefore,
defects in varioqs aspects of granulocvte function mavy be responsible for
determining the disease outcome in shiogellosis. 1t is therefore relevant to
examine the different functional properties of aranulocytes from children with

shigellosis (with and without complications).

d) Significance

N



The study will define cellular and immunohistological éhanges in
chigellosis which have not heen investigated previously in paediatric
patients. this will provide further understanding of disease
pathogenesis. identifv specific immunopathological changes of prognestic
sianificance. indicate areas of treatment and new strategies for

clinical management.

9. ETHICAL IMPLICATIONS

Children between 1-5 vears will be enrolled in the studv. Children enrolled
will include those who come to the Clinical Research Centre (CRC) of the
ICDDR.B with a history of passage of bloody. mucoid stools: children with a A
history of acute waterv diarrhoea matched for age and nutrition and healthy

children (i.e. with no historv of illness in- the last month) also matched for

age and nutrition.
The ethical implications of this studv are outlined below:

al The studv will not interfere with the management and treatment of the

children and none of the procedures will be harmful.

bl Seven ml blood will be drawn at initial enrollment from all children. 1n
children with confirmed $. dvsenieriae 1 infection. blood will be taken
adain 3-S5 days later and 14 davs after discharge (f§110w~up). Thus,. not
more than 14 ml blood will be drawn from anv child in one week. $ince
most children will be 1-5 vears old, their blood volume will be over

AQ0D0 mi. Therefore. drawina of 14 ml blood will not be detrimental to

the patient.



c) From chiidren with éonfirmed s. dvsenteriae 1 infection and from
children with watery diarrhcea. rectal biopsies (3 punches each 5-6 am
in size) will Ee taken using a rectosigmoidoscope on the dav following
enroliment. If reauired children will be sedated using Diazepam (0.1-0.2
ma/kg) intravenously. This is a safe procedure when performed bv an

exberienced phvsician.

d) The nature and purpose of the study including the procedures involved

will be explainad to the auardian of the chiidren and a written consent

will be obtained.

10. BACKGROUND, RESEARCH PLAN AND BIBLIOGRAPHY

a)  BACKGROUND

The immune response in shigellosis has not been clearly elucidated. Studies
carried out so far have concentrated on specific antibodies to various
antigens of Shigella. Thus, antibodies to the lipopolysaccharide (LPS),
invasion plasmid antigens and Shiga toxin have been found in serum { Keusch
et al.. 1976: Lindberg =t al.. 1984: Oaks et al.. 1986: Chen et al., ;991;
Oberhelman et &i.. 1991), saliva (Oberhelman et al., 1991: Schultz et al.,
19921, stool f{Winsor et al.. 198R: Oberhelman et al., 1991), breast milk
(Cleary et al.. 1989) and ducdenal aspirates {Oberhelman et al., 1991). Very
few studies have addressed the question of cellular imﬁunity in shigellosis.
Natural killer cells have ‘been shown to exert cytotoxic effects against
Shigella flexner? infected cells (Klimpel et al.., 1986, 1988) and a CD4+
T cell clore directed against 5. flexneri has béen generated from an infected
individual (Zwillich e# g/.. 1989). Furthermore. antibody secretina cells to

LPS of 5. dvsenieriae type L. §. flexneri (Ragib et al., 1993) and S. sorniel



(Orr et al.. 1992) have been demonstrated in infected individuals. Locaily,
theré is an increase in the percentage of CD4+ and CD8+ T 1lvmphocvtes in the
lamina propria and in intraepithelial 1vmphocvies (IELs) as well as in the
axpression of major histocompatibility complex 11 (MHCII) antigens by IElLs

(Raqib ef al., in press).

Studies on the immune response in complications from shigellosis are'even
fewer. HManv patients. particularly children, infected with Shigella may
develop severe complications and a chronic. illness associated with
malputrition. shigellaemia. teukemoid reaction or HUS. Leukemoid reaction is
associated with a WBC count of »40,000/cumm, granulocytosis and an iﬁcrease in
immature aranulocvtes (Rahaman et al., 1975; Butler et &l.,- 1984). HUS
consists of & triad of haemolvtic anaemia. thrombocvtopenia and acute renal
failure which may be related to the deposition of immune complexes (Koster
el al.. 197?). The cause(s) for these severe complications is unknown but it

is possible that they are precipitated by an inappropriate immune response.,

An ongoina study in our laboratorv is investigating whether there are
dysfunctional granuiocytes and immature lvmphocvtes in leukemoid reaction and
HUS in shigellosis. Preliminary results of this study show that agranulocytes
from children with shigellosis polarise {change shape) less in response to the
chemoattractant 'hhformyl—methionyL—laucyl-phenylalanine {FHLP} than
granulocvtes from healthv children (a 2 log higher concéntration of FHLP is
reauired to obtain peak polarisation). However. the same granulocvies are
able to ingest veast particles efficiently. For optimal anti-bacterial
activity. aranulocytes must polarise in -response to chemoattractants, leave
the circulation, by first adhering to endothelial cells and then migrating.

through the blood vessels (diapedesis). to the site of infection (chemotaxis)



whefe they enaul)f (phagocvtosis) and finally degranulate and kill the
organism. 1t appears that in shicellosis, the initial polarisation step is
somewhat hampered. 'This défect in itself may be enough to allow bacterial
accumulation. On the other hand. as phagocvtosis appears to be intact it is
possible that aranulocvies that are able to polérise are sufficient in number
to effectivély reduce bacterial load. However, it is not known whether these
aranulocvtes, after phagocvtosis. can dearanulate and kill microorganisms.
Experiments on microbial killing conducted in our laboratory sugoest that
there could be a defect in this aspect of granulocyte function. Using
granulocvtes from 8 children with complications from &. dvsenteriae 1
infection. no killing of &. dvsenteriae )| was observed in anv éatient while
100% killino occurred with aranulocytes from healthv adults. However.
comparisons with healthy children and children with shigellosis but without
complications could not be carried out. These earlv results‘suggest that
granulocvte defect contributes to the development of complications in
shigellosis. However, to be certain, various aspects of granulocyte function
need to be investigated svstematically. For this purpose, this study will
compare the ability of aranulocvtes from children with shigellosis, with and
without complications, to generate superoxide in response to stimulants and to

kill Sfigella, with that of granulocvies from control children.

Our findings also show that 1ymphocyte§ in peripheral blood have an altered
phenotvpe in children with shigeliosis. Children who recover without
developing complications havé a reduced percentage of CD3+ (pan T) lymphocytes
and an increased percentage of CD8+ (suppressor/cvtotoxic) lvmphocvtes when
compared to healthy children (P=0.00? and P=0.02, respectively). Thesé

findinos sugaest that defense acainst Shigella may be partly mediated via



cvtotoxic CDR+ 1 cells. pacib et al. (in press) also showed an increased
percentage of CD4+ and CD&+ T lymphocytes in the gut of adults suffering from
shigellosis. in ehildren who develop complications there are reduced
percentages of CD3+ (P=0.005) and CD4+ (helper/inducer) (P=0.001) lymphocytes
and no change in the percentace of CD8+ 1 lvmphocvtes when compared to healthy
children or children with shigellosis but without complications. [t therefore
appeats éhat in children who develop complications not only is there a reduced
percentade of CD4+ T lymphocyvtes, which are usually pivotal in specific immune
responses, but alse no increase in the percentaos of CD8+ 1 tvmphocvies which
mav be reauired for defense acainst Sfhigella. The cause for the decrease in
circulating CD3+ T lvmphocvies and their major subsets cannot be gauged from
this-study. Either there is decreased production of mature T lymphocytes as
suggested by the findinas of Jackson ef al., (197%9a.b)} or reduced migration of -
I lymphocytes to local sites of infection i.e. the qut as suogested by the-
findings of anib et al. tin press). Howaver, npeithear study_systematically
compared cellular changes in the aut with those in the periphery. This study
will attempt to clarifyv this point ‘by comparing lymphocvie phenotype in the
qut with that of peripheral blood Llvmphocvtes in the blood of children with
shigellosis (with and without complications) and compare the findings with

that of children with waterv diarrhoes.

In addition to looking at the distribution of lvmphocvte subsets and their
state of activation in the gut it is imbortant to consiﬁer the expression of
cell adhesion molecules (CAMs) on leucocvtes and endothelial cells. CAMs are
critical to the generatioﬁ of inflammatory and immune responses and regulate’
cell-cell and cell-matrix interaction (table 1) {(for reviews see Pardi et al.,
1992: Zimmerman et al.. 1992: Shimizu et al.. 1992). Thus. a criticai event

in inflammatorv and immune responses is the migration of leucocytes {both



aramilocvtes and lvmphocyvtes) from the circulation to tissue. This process
involves a coordinated seguence of events using multiple receptor-1ligand
interactions, the so called "adhesion cascade”. There are four steps in this
cascade: first is tetherina or loose binding of leucocytes to endothelium via
one of the selectin familv of molecules,. second is triggering involving
intearin molecules which are converted from an inactive to an active form in
the leucocvtes, third is strong adhesion of leucocvies to the endothelium via
the activated integrin molecules and fourth is migration to the endothelial
cell junction and transmigration of leucocvtes through vascular endothelium.
This reauires reduction in adhesion possibly occurring due to shedding of
selectin from the cell surface and the transient expression of activated
intearins. The requlatorvy mechanisms of CAMs are complex and not clearly
~understood: circulating leucocvies become adherent in response to changes in
the microenvironment such as the presence of thrombin, histamine and cytokines
including IL-1 and TNFa (Bevilacaua et al., 1989). 1n addition, LPS from
Gram negative bacteria increases leucocyte adhesivéness {Bevilacaua et al..
19879} while pertussis toxin inhibits integfin-related adhesion (Mackay and
Imhof. 1993). Thus, bacterial antigens as well as inflammatory cytokines
affect the expression of CAMs. Therefore. it can be postulated that in
shigellosis two opposing factors influence CAM expression: LPS and bacterial
i nduced cvtokines enhancing expression and Shiga toxin inhibiting expression
as 1t is known to inhibit protein svnthesis (Brown et af., 1980)., Perhaps the
latter effect predominates in children who develop complications from
shigellosis due to 5. dvsenteriae L. f comparison of.the expression of CAMs in
children who recover from shicellosis versus those who develop complications

will revea} differences. if anv. belween the two.



b)  RESEARCH PLAN
|

The followina groups of children will be studied:

P

Agr of

Disease Ho. of patients . Source of
condition natients {yrs) . Samp les paﬁlents
5. dvseriteriae 1 30 1-5 Peripheral blood (7 ml) ICDDR.B
infection Rectal biopsy ‘
S. dvsenteride 1 30 -5 Peripheral blood (7 ml) ICDDR.B
infection with . Rectal biopsy
complications
Waterv diarrhoea 30 1-5 Peripheral blood (7 ml) ICDDR.B
{as controls)* Rectal biopsy
Healthv 30 1-5 Peripheral blocd (7 ml) ICODR,B

conlrolsx¥

*Watery diarrhoea controls will be matched for age and nutrition

**Healthy controls will be matched for age and nutrition and will include
children with no historv of fever, runnv nose, cough or diarrhoea for the last
one month. Siblings of patients at ICODR.B or children of volunteers in the
urban volunteer programme of ICDDR.R will serve as healthy controls,

The nutritional status will be assessed by calculating weight for age and will

be classified as follows:

Weight Dedema

(percentage*

of standard ) Present Absent
80-60 Kwashiorkor Under weight
<60 Marasmic Kwashiorkor Marasmus

Standard” : 50th Centile of NCHS

LO



The reauired sample. n. for estimatina different immunological pqrameters for
each of the aroups has been obtained using the following equation:
n = a? &

‘:2

_Where ¢ is the value of normal variate for which the estimated value will be
within te of the population with a probability of (1-2a). We have considered
the variances of different immunological parameters and found that a sample.
size of 30 is sufficient to Llimit the error within 20% of the population

narameter with 95% confidence limit.

Séven ml bleood will be obtained by venepuncture from all children on
enroliment. After confirmation of $. dvsenteriae tvpe 1 infection. 7 ml blood
and stool will again be taken 3-5 days liater and at follow-up which will be 14
davs after discharge. From children with confirmed §. dvsenteriae type 1
infection and from children with waterv diarrhoea, rectal biopsies (3 punches
each 5-6 mm in size) will‘be taken using a rectosigmoidoscope on the daf
following enrollment. The reason for enrolliing onlv children with
5. dvsenteriae tvpe 1 infection is'that most children with complications are
infected with §. dvsenteriae tvpe 1. Our ongoina study (qguoted earlier in the
text) shows that out of 30 children with complications only 29 were infected'
with §. dwvsenteriae type 1. Thus, enrolling only childrén with 8. dvsenteriae

type 1 infection will preclude any differences in immune responses due to

differences in the infecting organism.

Al) children will be clinically evaluated by a physical examination and

measurements of weight, temperature. heart and respiratorvy rates will be

11



recorded as per the procedures of the CRC of ICDBDR,.B. Stoqls from all
children will be examined microsconically for cellular elements and will also

be cultured.

Jests will be carried out on: (i) peripheral blood, and (ii) rectal

biopsies.

Peripheral Blood: Peripheral bilood will be used for experiments on serum.
plasma. lvmphocvtes (mononuclear cells) and aranulocvies. Seven ml bleood will
be reauirea from children and this will be obtained by venepuncture. The
haematoloqical tesfs to be carried out include measurements of haematocrit and
WHBC counts {total and differential). The immunological and nutritional
parameters to be studied are described below and shown in the following flow

chart:

Nutritional and immunological assays on peripheral blood

PERIPHERAL BLOOD (7 ml)

! 1
v hd
1 ml in a plain test tube for , 6 mi in a heparinised tube for
serun for estimation of: separation on Ficoll-hvpague
to assav:
a) Protein fractions
(= PLASMA
a) Transferrin leveis
b) Igs to tetanus
c) lgs to specific
Shigella antigens

b) In levels

F— MONONUCLEAR CELLS
for phenotyping

— GRANULOCYTES for

a) Phagocvtosis

b) Superoxide generation
¢} Microbial Killing

al Serum

12



b)

c)

d)

Plasma

1.

ﬁrotein tractions will be estimated bv électrophoresis.

Zinc levels will be measured as zinc has profound effects on
immunity and mav be lowered in malnutrition. Zinc will be

meastred by an atomic absorption spectrophotometer.

Transferrin levels will be measured bv turbidimetry using COBAS
BiO. Like zinc it has profound effects on immunitv and can be

lowered in malnutrition.

Antibodies to tetanus will be estimated by ELISA only if children
have been immunised against tetanus. This will be measure of the

overall immune status of children.

Antibodies to LPS, Shiga toxin and outer membrane porteins of

different Shioella serotvpes will be estimated by ELISA.

Mononuclear cells

Phenotvping by indirect immunofluorescence will be carried out to

determine proportions of peripheral blood T lymphocytes, B lvmphocytes

and T lymphocyte subsets using monoclonal antibodies against CD3 (pan T

lyvmphocytes), CD4 (helper/inducer subset of T lvmphocytes )}, CD8

{suppressor/cytotoxic subset of 71 lymphocytes ) and CD20 {B lvmphocytes)

antigens.

Granulocytas

1.

Phagocvtosis: Granulocvtes will be incubated with Baker’s yeast

suspension and pooled human plasma from 6 héalthy individwals for



™

60 minutes, Cells will then be centrifuged and resuspended in a
drop of medium (HRSS). A cell smear will be made on a glass slide

and stained with Wright’s stain. Ingested yeast particles in .50

neutrophils will be counted under a light microscope.

Heasurement of superoxide aeneration: Heasurements will be based

on cvtochrome ¢ reduction by supetroxide (0“2) ions released from
aranulocvtes. Briefly, granulocvtes will be incubated with
5. dvsenteriae type 1 at 37°C for 90 min in the presence of
cvtochromec in phenol-red f{ree Earle’s balanced salt solution,
The mixture will be centrifuged and the cell-free supernatant will
be used to measure reduced cvtochrome ¢ in a spectrophotometer at

550 nm {(Goldhar et al.. 1991).

Microbial killinga: Granulocytes will be incubated with
8. dvsenteriae L and pooled human sera for 2 hr at 37°%.
Granulocytes will then be lysed and the mixture plated and

incubated overnight at 37°C when viable bacteria will be counted

(Qadri et al.. 1993).

Rectal biopsies: Rectal biopsies will be obtained using a rectosiqmoidoscopé
when 3 punches. each 5-6 mm in size will be taken. These will be collected in
separate containers: 1 in 10% buffered neutral formal saline and 2 in HISTOCON
(tissue transport medium). Samples %ixed in formél saline will be embedded in
paratffin and 5 ¥ thick serial sections wili be made. The sections will be
stained by haematoxylin and eosin before examination. HISTOCON samples will
be spap frozen immediatelv and stored at‘“70°C till wse. Frozen samples will

be cut into 6 u sections using a crvostat, the sections will he mounted on

14



glass slides. dried at room tempverature and stained bv standard
immunocvtochemical techniques (peroxidase, alkaline phosphatase, fluorescence)
using monoclonal antibodies to lvmphocyte antigens and CAMs. The antigens that

will be examined include:

LYHPHOCYTE ANTIGENS

chL : expressed on epithelial dendritic cells. e.q. Langerhans cells
involved in antigen presentation. and on cortical thymocyvtes

cb3 pan T lvmphocytes

CD4 T helper/inducer'subset

cDB T suppressor/cvtotoxic subset
cps - T and B lvmphocvtie subset
CcD19 pan B lvmphocvyte

cD20 pan B lvmphocvte

cD23 . B lvmphocyte subset

CcD38 plasma cells

Immunoglobuling (la) M, A, G. D, E. kK, 1 (to define lamina propria B
lymphocvte and plasma cell populations).

CELL ADHESTON HMOLECULES

cD22 B lvmphocvte adhesion molecule

CD44 lvmphocyte homing molecule

HML] human mucosal lvmphocvte antigen-1
.ELAH—l endothelial-leucocyile adhesion molecule

ICAM=-1.~2 intercellular adhesion molecules expressed on haemopoeitic and

epithelial ¢ells and induciblie by cvtokines

YCAM-1 vascular adhesion molecule-1
LFA-1 lymphocvte  function antigen (~1) acts as ligand for
{CD11a/18) ICAMs-1,-2

15



Hac-1 macrophage associated ligand for 1CAMS~1 . -2
{CpLL/Ccoig)
YiA-4 very late antigen expressed on B and T lymphocvtes and ligand

(CD49) for YCAM-1

Data analysis

Statistical differences in the various immunological parameters will be
determined using the Wilcoxon’s rank sum test. Comparisons will be made
between the patient groups ife. children with shigellosis with and without
complications‘ and between the patient groups and the control groups i.e.

healthy children and children with acute watery diarrhoea.

c) BIBLIOGRAPHY

Bevilacoua HP. Stengelin S. gimbrone MA Jr, Seed B. Endothelial leukocyte
adhesion molecule 1: an inducible receptor for neutrophils related to
complement regulatorv proteins and lectins. Sciernce 1989; 243:1160-11465.

Rutler T, Islam MR, Bardhan PK. The leukenoid reaction in shigellosis. AJDC
1984: 138:162-165.

Oberhelmart RA, Kopecko DI, salazar-Lindo E. Gotuzzo E. Buysse JH. Yenkatesan
MM. Yi A. Fernandez-Prada €, Guzman M. Leon-Barua R, Sack RB.
Prospective study of svstemic and mucosal immune tresponses in dysenteric
patients to specific Shigella invasion plasmid antigens and

lipopolysaccharides., Infect Immun 1991: 59:2341-2350.

Clearv 1J, Winsor DK. Reich 0, Ruiz-Palacios G. Calva JJ. Human milk
immunocalobulin A antibodies to Shicella virulence determinants. Infect
Impun 1989: 56:1675-1679.

Goldhar J. Yavzori M, Keisari Y. Ofek 1. Phagocytosis of Escherichia coli

mediated by mannose resistant non-fimbrial haemagalutinin (NFA-1}. Mirob
Pathogen 1991: 11:171-178. '

Jackson TH, Zaman $A. Khan AM. sub~population of peripheral lymphocytes from
patients with shigella bacillary dysentery with associated leucocytosis.
Trans R Soc Trop Med Hyg 197%a: 73:656-660.

/ Jackson TH, Zaman SA. Enhanced 1 cell rosette formation in shigellosis by the

in vitro use of thymopoietin. Trans R Soc Trop Med Hyg 1979b; 73:677~
679.

16




Keusch GT. Jacewicz M, Levine MM, Hornick RB, Kochwa 8. Pathogenesis of
Shigella diarrhoea: serum anticvtotoxin antibody response produced by
toxigenic and nontoxigenic Shigella dvsenteriae 1. J Clin Invest 1976;
57:194-202.

Klimpel BR. Niesel DW. Klimpel KD." Natural cvtotoxic effector cell activity
against Shigella flexneri-infected Hela cells. J Immunol 1986;
136:1081-1086.

Klimpel GR, Niesel DW, Ascuncion M, Klimpel KD. Natural killer cell
activation and interferon production by peripheral blood lymphocytes
after exposure to bacteria. Infect Immun 1988: 56:1436~1441 .

Koster F. tevine J, Walker L, Tung KSK, Gilman RH, Rahaman MM, Maiid MA, Islam
3. Williams RC. Haemolytic-uremic syndrome after shigellosis. Relation
to endotoxaemia and circulating immune complexes. N Engl J Med 1978:
298:927-933.

Lindbera AA, Haegogman S. Karlsson K. Cam PD, DucTrach D. The humoral antihody
response to Shigella dvsenteriae type 1 infection. as determined by
ELISA. Bull WHO 1984; 62:597-606.

Mackay CR. Imhof BA. Cell adhesion in the immune system. Immunél Today 1993;
14:99-102.

Oaks EY. Hale tl, Formal SB. Serum immune respongse to Shigella protein
antigens in Rhesus monkevs and humans infected with Shigells spp.
Iinfect Immun 1986: 53:57-63.

Orr N. Robin G. Lowell G, Cohen D. Presence of specific immunoglobulin
asecreting cells in peripheral blood after natural infection with
Shigella sonner. J Clin Microbio) 1992: 30:2165-2168.

Pardi R, Inverardi L, Render JR. Regulatorv mechanisms in leukocvie adhesion:
flexible receptors for sophisticated travelers.- Immunol Today 1992:
13:224-230.

Qadri F. Haque MA. Hossain A, Azim 7. Alam K. Albert MJ. Role of Shigella
dvsenteriae type 1 slime polysaccharide in resistance to serum killing
and phagocytosis. HMirob Pathogen 1993; (in press).

Rahaman MM, Alam AKMI, 1siam MR, Greenough WB 11I, Lindenbaum J. Shiga
bacillarv dvsenterv associated with marked leucocytosis and erythrocyte
fraamentation. The Johns Hopking Med J 1975: 136:65-70.

Ragib R, Tzipori S, Islam: M. Lindberga AA. Immune responses to Shigella
dvsenteriae 1 and Shigella flexneri-lipopolvsaccharide and
polysaccharide antigens in Bangladeshi patients with shigellosis.
Serodiaan Immunother Infect Disease 1993; 1:37-45.

Raaib R, Reinholt ., Bardhan PK. Karnel} A, Lindberg AA. Immunopathological

patterns in the colonic mucosa of patients with shigellosis: expression
of HLA-DR antigens and 1 lymphocvte subsets. 1993 (in press).

17



A

Schultz €. Qadri F. Hossain $A. Ahmed F. Ciznar . Shigellia-specific IgA in

saliva of children with bacillary dvsenterv. FEMS Micrebiol 1lmmunol
1992: B89:65-72.

Shimizu Y. Newman W, Tanaka Y. Shaw S. Lymphocyte interactions with
endothelial cells. Immunol Todav 1992: 13:106-112.

Winsor DK Jr.. Hathewson JJ. DuPont HL. Comparison of serum and fecal

antibody responses of patients with naturally acquired Shigella scnnes
infection. J Infect Dis 1988: 158-:1108-1112.

Zimmerman GA, Prescott SM. Mclntvre. Endothelial cell interactions with
granulocvtes: tethering and signaling molecules. . Immunol Today 1992:
13:93-100.

Zwillich SH. Dubv AD, lipsky PE. T-lvmphocyte clones responsive to Shigella
flexrerz. 3 Clin Microbiol 1989; 27:417-421.

1. PUBLICATIONS OF PRINCIPAL INVESTIGATOR (last five years)

1. Azim T. Alldav MJ., Crawford DH. Immortalization of Epstein-Barr virus-
infected CD23-negative B lymphocvtes by the addition of B8 cell growth
factor. J Gen Virol 1990: 71:665-671.

2. Azim 1. Lymphocytes in the intestine: role and distribution. J
Diarrhoeal Dis Res 1991: 9:1-10.

3. Qadri F., Azim J1. Hossain A. Mondol G, Farugue SHM, Albert HJ. A
monoclonal antibody to Shigella dvsenteriae itvpe 13 cross-reacting with
Shiga toxin. FEMS Microbiol Lett 1993; 107:343-8.

4 Qadri T, Azim T. Hossain A, Islam D, Mondol, G, Faruque SM. Albert MJ.
A monoclonal antibody Shiaells dvsenteriae serotype 13 cross-reacting
with Shiga toxin. 77 J. HcGhee. J. Mesteckv, H. Tlaskalova, J. Sterzl
{ed). Advances in Experimental Medicine and Biology, 1993; 000-000.

5. Qadri F. Haque MA., Hossain A. Azim T. Alam K. Albert H¥. Role of
Shiaella dvsenteriae type 1 slime polvsaccharide in resistance to serum
killing and phagocvtosis. Microbiol Pathogen 1993: 14:441-449.

6. Qadri F, Azim 1. Chowdhurv A, Hossain J, Sack RB. Albert MJ.
Production. characterization. and application of monoclonal antibodies
to Vibrie cholerae 0139 svnonvm Bengal. Clin Diag Lab Immun 1994;
1:51-54,

7. Qadri F, Chowdhury A. Hossain J. Chowdhury K, Azim T, Shimada T, Islanm
KMN, Sack RB, Albert MJ. Development and evaluation of a rapid
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Albert MJ. Kabir 1, Azim I, Hossain A, Ansaruzzaman M. Unicomb L.
Diarrhoea associated with Cvclospora sp. in Bangladesh. Diag Microbiol
Infect Dis 1994: 000-000.

FLOW CHART

Children with dysentery wiil be enrolled whenever available.

Nutritionally matched children with acute waterv diarrhoea and healthy
controls will be enrolled subsequently. This will require approximately
3 vears. however that will depend on the number of patients available,

which can be verv variahle.

From all these children, samples of serum and plasma will be stored at
-20°C while fresh aranulocytes and lvmphocytes will be used in all

experiments. Biopsy samples will be processed and appropriately stored.

When all samples have been collected thev will be assayed for the
different parameters. Assavs on serum and plasma will take approximately
é month. Immunchistochemistry of bropsy samples for lymphocyte antigens and

CAMs will he done during the same & months.

Data analvsis will be carried out in the last & months.

ITEMIZED SPECIFIC TASKS FOR EACH LISTED INVESTIGATOR

~Dr. Tasnim Azim (75%)

Lymphocyte phenotyping
Immunohistochemistry for lymphocyte antigens and CAMs

Supervise work in the laboratory and coordinate with physicians regarding
patient enrollment and sample collection

Analvse data and write reports.
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Or. Firdausi Qadri (10%)

- Provide help with the immunohistochemical techniques

gr. J. Alero Thomas

- Provide scientific and academnic feedback
Dr. P. Kumar Bardhan

- Perform biopsies and ensure patient care

Rasearch Trainee (Clinical)

- Ensure smooth running of protoceol
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14. BUDGET (Us$)

Year-l
a) Personmnel costs:
Tasnim Azim (NOB. S4) 8.463
(75% 1st vear,
100% for 2nd and 3rd vear)
Research Officer 10,004
(GS-1IV, S1) (2) (100%)
Laboratory Attencdant - 2,412
(GSFI, S1) (100%)
Research Trainee .1.800
Subtotal: 22.679
b Supplies and materials:
Plasticwares 12.000
Reagents (antibodies, etc.) 12.000
Media. sera, etc. 3.000
c} Patient cost:
Hospitalization 3.000
Follow-up transport cost 500
d) Other costs:
Clinical laboratory cost 1,000
(for TC, . DC.
stool microscopv., etc.)
Clinical biochemistry 0
Interdepartmental services 1,000
{bicengineering/maintenance/ :
medical illustration)
Subtotal: 32,500
a) Capital equipment - Crvostat 30,000
TOTAL (US$) 85,179

TA:mh/T1A:CELINZ.PRT
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" JUSTIFICATION FOR CAITAL BUDGET

Processing of frozen tissue sections require a good quality
crvostat. The cryvostat in the Histopathology Laboraory does not
work propsrly as ﬁhe sections we get from it are more than 6 p in
thickness. Such thick sections are not suitable for

immunohistochemistry.
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INTERMATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH. BANGLADESH

CONSENT FORM

We are conducting a8 study on children with bloody dvsentery
coausad byoa bacteria called spriaella Lo e why  anmne children

develop saveve complications. For this purpose. heal Ly chi Ldren
will alsco have to be studied. The study will help us to better
understand the disease and thereby prevent complications in
Future. we would like to enroll vour child in Lhe study with
vour permission. For this. we will take 2.0 ml (1% teaspoon) of
venous blood and stool once from your child. These are sate
procedures, but if anv untoward effect does occur, We will
provide the necessary treatment. we will not mind even if vou do
not agree to let vour child take part in the studv. A1l the

information obtained durina the study will be confidential and if
vou wish to know the results. they will be provided to vou On
reguesk as thev become available. If vou agree. please sign or
put vour left-thumb print impression below.

signature or left-thumb Date
print impression of
auardian

Signature ot witness Date

Signature of investigator
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INTERNATILONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH. BANGLADESH

CONSENT FORM

Wwe are conductinag.a study on children with bloody dvsentery
caused by a bacteria called Shigslla to see why some children
develop severe complications. We do not know how Shicella causes
complications and i1n order to understand more about this illness.
‘we are conductina a studv which, in future. may help us prevent
or treat 1t. For this purpose children with watery diarrhoea
will also have to be studied. We would like vour permission to
enroll vour child in this study.

During the studv. wour child will be hospitalized for 2 davs.
Stool and 7 ml of venous blood (approximately 1% teaspoon) will
be collected on the dayv of admission. On the day after
admission, we will introduce a small tube in vour child’s rectum
and collect three small samples of rectal tissue. I necessary,
we will agive some medicine to sedate vour child during the
procedure., All these procedures are satfe. However, we will
provide treatment for anv untoward stffect if it were to occut.

Your child will receive the same care and treatment Lthat is
normally provided whether he/she is enrolled in the study or not.
If at anv time vou wish to withdraw vour child from the study.
vow are free to do so. All the information obtained during the
study will be confidential and if vou wish to know the results.
they will be provided to vou on request as thev become availlable.

If vou agree to let wvour child participate in the study, please
sign or put vour left-thumb impression below.

Sighnature or left-thumb Date
print impression of
quardian

Sianature of witness hhate

Signature of investigator Date
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INTERNATIONAL CENTRE FOR DIARRHMOEAL DISEASE RESEARCH . BANGLADESH

CONSENT FORM

Your chitd has bloody diarrhoea caused by a aerm callad Shrasllia
which can be very serious and can lead to severe complications.
we do not know how Shigella causes complications and in order to
understand more about this illness. we are conducting a study
which. in future. may help us pravent or treat it. We would like
vour permission to enrol!l vour child in this study.

During the studyv, vour child will be hospitalized for 5 davs.
Stool and 7 m! of venous blood {approximately 13 teaspoon) will
be collected on the dav of admission and again 3-5 davs later.
On the day after admission. we will introduce a small tube 1n
vour child’s rectum and collect three small samples of rectal

tissue. I necessary. we will give some medicine to sedate your
child during the procedure. All these procedures are safe.
However. we will provide treatment for any untoward effect if it

were to occur.

We will ask vou to bring vour child back 14 days after discharge
when we will again collect samples of blood and stool.

Your child will receive the same care and treatment that 1is
normallv provided whether he/she is enrolled in the study or not.
If at anv time vou wish to withdraw vour child from the study,
vou are free to do =o. ALl the information obtained during the
study will -be confidential and 1if vou wish to know the results.
thev will be provided to vou on request as theyv become avallable.

If vou agree to let vour child participate in the study, please
sion or put vour left-thumb impression below.

Signature or lett-thumb Date
print impression of
aguardian

Signature of witness Date

Sianature ot i1nvesbtigator Date
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SHIGELLA

ABSTRACT SUMMARY

Complications from shigellosis may be severe and sometimes fatal. The cause(s)
for some of these complications, such as leukemoid reaction and haemolytic
uremic syndrome (FIUS) is not known but they may be precipitated by an
abnormal or inappropriate immune response. Preliminary data from a recent
study conducted in our laboratory (entitled "Study of the immune response toS.
dysenterige 1 in an effort to identify abnormalities leading to the development of
leukemoid reaction”, protocol no. 89-014) suggest alterations in some aspects of
granulocyte function as well as changes in the phenotype of peripheral blood
lymphocytes of children with leukemoid reaction and HUS from shigellosis. The
defects observed in granulocyte function do not preclude the ability of those
granulocytes to kill bacteria and therefore the role of granulocytes in

* precipitating complications in shigellosis remains unanswered. Changes in

peripheral blood lymphocyte phenotype may be an indication of the actual
events occuring in the gut, however, this cannot be said with certainity as cellular
immunological changes in the gut of children with shigellosis have never been
described. This study will, therefore, examine the ability of granulocytes to kill
bacteria from children with shigellosis, with and without complications, and
compare with that of children with watery diarrhoea and healthy controls. A
thorough study of the phenotype of gut and peripheral blood lymphocytes will
be carried out to relate systemic with local changes. Finally, the expression of cell
adherence molecules in the gut, which will lead to a better understanding of the
cellular dynamics at local sites in shigellosis, will also be carried out.

1. Leukemoid reaction and HUS are life threatening complications in shigellosis
and are almost exclusively seen in children, particularly children between 1-5 yrs
of age and rarely in adults. This study will therefore enroll children between 1-5
yrs. and the groups of children that will be included are: 30 children with 5.
dysenteriae linfection without complications, 30 children with S. dysenteriael
infection with complications, 30 children with watery diarrhoea and 30 healthy
control children . Normal parameters are not available for Bangladeshi children
for which reason healthy children need to be enrolled. However, only blood will



be taken from these children. Healthy children will be obtained from the
Nutrition Follow Up Unit of ICDDR,B. Our recent study entitled "Study of the
immune response toS. dysenteriae 1 in an effort to identify abnormalities leading
" to the development of leukemoid reaction” (protocol no. 89-014) has used the
same source for healthy control children.

2. The risks of the study will include the pain associated with drawing blood and
the potential for bruising which sometimes occurs, and secondly the small risk
from the rectal biopsy. The biopsy risk will be minimised since this will be
performed by an experienced gastroenterologist who wil obtain the specimens
from the rectum and not higher (i.e. not from the intraperitoneal portion of the
colon). For children with dysentery, this is a frequently used diagnostic
procedure in all clinical settings including that of ICDDR,B.

3. The major inconvenience for the patient will be the proctoscopy and the
biopsy procedures. These procedures are being performed currently in ICDDR,B
for clinical reasons, and in experienced hands the risks are negligible. All
standard precautions will be taken before these procedures.

4. Anonymity will be maintained by using only identification numbers during
analyis. :

5. a) A signed consent form will be obtained. The Bengali consent form will be
read out to the guardian of the subject when the subject is brought to ICDDR,B.
b) Information will not be witheld.

¢) This has been mentioned in the consent form.

6. Clinical interview will be carried out for clinical history and clinical
examination which will take approximately 20 mins.

7. The subject will get the best possible treatment that is available in ICDDR,B.
This study will provide further understanding of disease pathogenesis, identify

specific immunopathological changes of prognostic significance, indicate areas of
treatment and new strategies for clinical management.

8. The study will use hospital records, blood and rectal biopsies.




