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COLLABORATING INVESTIGATOR:

TITLTE OF PROJECT

STARTING DATE

DATE OF COMPLETION
TOTAL BUDGET REQUEGTED
FUNDING SOURCE

HEAD OF PROGRAMME

AIMS OF PROJECT
at General aims

To auantify

iediunal fluids of

and characterizce

Mr. M. Al-kabir

Dir. K. Haider

Ms. 3. Nahar

M., PP, K. B. Heogi

Di-. M. J. Albert

Cr. D. Mahalanabis. CSOD

The role and characteriztics
of diarrhoeagenic £. ¢ol1 in
clinical and s&apidemiciogical
investigations

When money becomes available

3 vears from starting date

U8 230,556

Dr. S. Tzipori
Laboratorv Sciences Divizion

microflioras f1om the

patients witlth persistent diaiihosar

[}

and to develop bicoassavs and serological tests reaunnred

for the detection and characterization o f

diarrhoesagenic £. coil in Banuladesh.

Specific aims
i1 To auantify aerocbic. microasrophilic and anasrchic

microfloras from Jdeiunal fluid of patient:s with

persistent diarrheea and matched contirols to studs
nerziztent

the aeticloov and pathogenesiz of

diarihoesas.
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o develon and standardize bioassavs  aAnd

seroclogical tests reaulred for the detectian

and characterization of diarrhoeagenic . .l
(enteropathogenic. enterohaemorrhagic.
enterotoxiagenic, enteroinvasive and
entercaggreqgative) | for diagndsis and
epidemioclogical invastigations. Strains to be

investigated include:

a) Approximately 60,000 £. colli strains
collected from cholera-vaccinees and non-
vaceinees lwith diarrhoea during 4 vyears of
passive surveillance {(1985-1%89) in rural

Matlab.

B) Approximately 29,000 £. coli strains from
surveillance patients with diarrhoea admitted
to the Dhaka Treatment Centre {Urban) duiing

a’'I-year period (198%-1291).

) Approximately 750 £. coli strains fi1om
Entamoeba histolvtica dvsentery patients and

matched controls.

o) Approximately 2,000 £&. coli =strains froam
igiunal fluide and stools of patients witide

chionic diarrhoea and matched controls.

r



c) Sianificance

/

There are several cateagories of pathogenic (. coli

which are known worldwide to be associatecd with

diarrhoea. fppropriate assays need to be develoned to
assess their relative contribution toe diarrhoea in
urban and rural Bangladesh. Moreover, the serological

assays we intend to develop will help laboratories with

lesser capabilities to study the role of these

k

organisms.

W

ETHICAL IMPLICATIONS:

Only stool specimens will be studied from patients enrolled
in 4 projects. From patients enrolled in a fifth proiect,
in addition to stool. jejunal juice will be studied. This
is a collaborative study with the ¢Clinical Sciences
Division, and permission to obtain jejunal juice has already
been given by the Ethical Review Committee through a
sgpatate érant applicatioﬁ {see Research flan later for

specimens).

Lo, EACKGROUND ., RESEARCH PLAN AND BIBLIOGRAFPHY

100Ny, BACKGROUND
The maanitude of diarrhoeal diseases problem in children
under 5 vears old In developing countries is well documnentod
(1), Efforts are being made on a gldbal scale to inprove
diagnosis and treatment of this condition. and also devize

strateaies Tor 1ts ultimate control and prevention. To



achieve these aims. a knowledge of astiological aaents of

all diarrhoesas is mandatory.

Imorovements in detection technigues in recent veairz. have
identified a burgeoning list of bacteria, viruses and
parasites as agents of'diarrhoea. Among bacterial
pathogens. the various categories of £. coli deserve special
attention. They are enterotoxigenic £&. colil (ETEC}H,
'enteropathogenic £. coli {(EPEC). enteroinvasive £. cols
tEIEC), enierohaemorrhagic £. coli (EHEC: and
entercaggregative £. ocoll (EAgaEC). The epidemiotcairal
importance of these pathogens in rural and ursan Banaladesh

needs to be studied.

The aétiological mechanisms of chronic diarrhoeas are ill-
understood. A concerted effort should bhe made to ascertait
the role of known bacterial agents of acute diarrsoea in the
initiation and perpetuation of lesions in chronic diat: hoea.
Bacterial_contamination of upper small intesting with
Enterobacteriaceae is a feature of chronic diarrheea. but
the aetiology of this bacterial overgrowth is unkioown (2.
In order to elucidate their role. thesa bacteria need to be
studied for wvirulence mechanisms such as epitheliat cell
adherence and toxin production {3} and their eradication byv

specific antimicrobial agents with the resultant

amelioration of the condition.



ETEC

They cause disease worlidwide. but. are specially common in
developing countries. In heoseital-bazed studia:s. theo
percentage of cases in which ETEC have been identified
ranged from 10 to 50%, with an avsrage of about J0% in
children under 5 vears of age. I'n endemic areas. at leant
2-3% infection=s appear to be asvmptomatic. In Bangladaesh.
the highest infection rates occur in yvouna children and
decrease with increasing age (4). In communitv-based
ztudies in rural Bangladesh, ETEC were ;dentified in 27% of
diarrhoeal cases and in 4.3% of children without diarrhoea

{5).

They produce diarrhoea by attaching to the small intestine
by colonization factor antigen (CFAY and producing
enterotoxin of which a heat-labile wvariety (LT) and heat-
stable variety (57) are.recognized. The genetic infoirmation
for tﬁese properties is borne on transmissible plasmids. LT
is structurally, antigenically and functionally related to
cholera toxin (CT), and it effects fluid secretion in the
small bowel by <stimulating adenvlate cyclase-cvclic amMp.
LT-producing £. c¢oli can be detected by rabbit ileal locp
assay. tissue culture assays involﬁing Chinesze hamster ovary

cells and adrenal tumor Yl cells, ELISA and DMA probes

(6.7.8).
ST occurs in two forins: STa and STb. STa ha= two
subclasses: ST human {3Th)} and ST porcine {(STpY. ~ GTa



induces fluid secration via guanyi&te cvclase~cvcolin ik
Sib is inactive in suckling mouse butbt active in weaned biqz.
and its mechanism of action is unknown. STk producira EB16C
is very rare in huﬁan infections. 3Ta producing ETEC can be
diagnozed by suckling mouse assay, monoclonal antibodv baszad

ELISA and DNA probes (7,8).

AL least 4, if not more, CFAs have been described in =trains
of ETEC: CEA/L, CFA/IT and colonization factor antiagen=
present 1in strains. £ 8775 and PCF 0157, Studie= on

-

screening of ETEC from Bangladesh for up to 3 CFne have
demonstrated that a significant number of isclates nm:ﬁLza
these antigens (%.10). However. ETEC need to be screened
for the presence of all known CFAz. because this information
1% directly relevant to the boiyvalency of anti-colonization
factor vaccine against ETEC and to ‘the breadth of protection
that might be expected from such a vaccine. CFns can be
cdetected by different agglutination patterns of RBC from
various animal species, slide agglutinations of iszolates
with specific antisera or DHNA probes (P. Manning, pereonal

communication).

EPEC
They have been historically associated with-  outbresh=z of
diarrhoea 1in nurseries. Their pathogenetic mechaniszm

remained unknown until recently. However. in recent

ultrastructural studies of small intestine of experimental

G



animals and infected humans, pacteria vwere seen clozelw
adherent to the microvilli with the rezultant destruction of
microvilli ahd memzirane cupping or partially envelocing the
bacterium. For these reasons. the bacteria are called
attaching-effacing bacteria (11). In Hela or Hep-2 cells in
tissue culture. the hajority of serptypes exhibit
characteristic localised adherence (LA) mediated bv a EPLCC
adherence factor (EAFY which i3 encoded by a plazmid. These
EPEC are called «<lass I EPREC. The serotypes negative fo)
EAF and not adherent to cells, but definitely diarrhosagenic

are called Class II EPEC.

There is a complete correlation between the presence of Rﬁr;
La and dizease-producipg abillity of these olrganisms. The
role of LA EPEC in endemic diarrhoeal cases have been
investigated recently in several studies. Even thouth T Ome
asymptomatic contiols also carried these organicms. the
isolation rates in diarrhoeal patients were significantly

higher ;n a1l these studies (12-14).

EPEC strains exhibiting diffused adherence (DA) in tizzue
culture cells have been noted. The pathogenic significance
of such strains are uncertain. In some studies, thev have

been isolated with equal fraeguency from controls and cazes

Both Class I and Class II EPEC can be diagnosed by

serotyping with commercial antisera. and Class 1 EPEC by its



characteristic adherence to Hela or Hep T cellz and

Bvbridization with a DHA probe derived from EAM la-mid
(Lo,
EIEC
They cause invaszive dysenteric form of illness. Like

Shigelia, their cardinal pathogenic feature is the capacity
to invade and proliferate within colonic mucosal epithelial
cells. Agaln as in Shigella, the invasivg capacity of EIEC
is dependent on a plasmid coding for the production of outer
membrane proteins involved in invasiveness; the proteins ars

antigenically closely related in EIEC and in. Shigella.

Thev have caused outbreaks of diarrhoea (17), traveller’'s
diarrhoea(l8) and were found in upto 7% of endemic
diarrhoeal diseases (12). Asymptomatic infection with these

organisms seems to be rare (14).

EIEC can be diagnosed by serotvping suspected £. colirs
colonies, Sereny’'s test. invasiveness in tissue culture.
'ELISQ that detects the outer membrane proteins aszociated
with invasiveness aﬁd ODHNA probe that detectsﬂéenes for

invasiveness (19,20).

EHEC

They are also called verocvtotoxin producinag £. colr (VIED)
because their toxins are cvtotoxic for wverocells (or ieba
cells) in tissuve culture. They are causative agent~ of

haemorrhagic colitis and haemolytic uremic svnidrame.

i3



filthouwah several zerotvoez are involved in the causzationn of
theze diseases. the predominant serotvpe recoanisod i-
IS 7:07. Thiz sarotvbe has caused several outbre b of
diseace. and was also isolated as a significant pathoaen
from bloody diarrhoeal stools submitted for routine
laboratory investigation of diarrhoea. in Morth fAmerica
(21). However . they are also capable of causing non-bloody

diarrhoea and asymptomatic infection.

The role’of VTIEC in developing countries is laraelv unbknowr.
In the West. most of the disease due to VTEC iz linked to
animals and énimal products, such as consumption of raw milk
and undercqoked hamburger meat (22). Since such dietary
practices are not prevalent in developing countries, it is
zuspected that VTEC may be of lesser significance in these
countries, but this hypothesis i=s vet to be tested (233, 1In
studies conducted in Mexico, VTEC were found in hiaher
praoortion of diarrhoeal cases than controls up to one vear
of age. but beyond this age group, they were found in highar
proportion of cﬁntrola without diarrhosa than in diarrhoea
cases (22). In a 1Z-month prospective study of children
under 3 vears of age, Bhan et al. (14) in Horth India did
mot detect VTEC in any case of diarrhoea, but detected in

1.0% of controls.

There i3 strong evidence to suggest that the pathogener iz of
the disease is due to toxins. These £. cell produce oitheo

or both of the immunologically distinct verooyboto<ins. 1



and VT2, which are encoded by lysogenic phaaen. S Is
Almost identical to the cyvtotoxin produced by Shiaclla
Jvseniterrae type 1. The majority of EHEC strains po=zras a
plasmid encoded fimbrial antigen that mediates attachment to
Henle 407 gut derived epithelial cells in tissue culture.
EHEC can be diaagnosed by testing for VTl and VT2 in tiscue
culture cells, DNA probes based on the plasmid that esncodes
the production of fimbrial antigen or ONA probes bazed on

gene sequances of phages coding for VTL and VT2 (24,025,

Enteroaggregative £. coli (EAQQEC)

£. coli, not belonging to classical serotypes. but aiving
either localized or diffuse adherence were observed in
significantly higher proportion of travellers to Mexico with
diarrhoesa than controls without diarrhoea using a Hep-2 cell
culture assay by Mathewson et al. (26). In this cell
culture assay, the cells were washed after 1 hour incubation
wWwith bacteria, which was followed bv a further 4 hour
incubation and wash. before fixing and staining the cells.
The adherent bacteria also produced diarrhoea when fed to
human volunteers (27). later, these £. coli were alzo found
as é significant cause of diarrhoea in Mexican children

(28).

These strains were later =ztudied by Dr. M, Levine's group in
Baltimore using a 3 hour adherence assay without a washing
=tep. This time. they found that the same £. coli strains

gave ‘agaregative’ or ’stacked brick® pattern of adherence.

Lo
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Dr. Levine's group recommended that such £. coli should
henceforth be called enteroaggregative £. cojilrzﬁ). Thno~,
the pattern of adherence seems to be assav-dependent The
difference between the two assays is that in the Tormer
there is a wash-steo after 1 hour and the total period of
incubation is 5 hourse. but in the later, there iz no wash-
step and tﬁe total period of incubation is 3 hours.‘ It i<
important  that divergent results obtained in the two
laboratories in the US. have to be verified b othe

laboratories.

Using Dr. Levine's assay, EAQQEC were found in significantly
more children with diarrhoea than age-matched controls in
Chile (15). Furthermore., they were found more often in
patients with acute and persistent diarrhoea than in age-
matchecd controlé in North India. Surprisingly. this
category of £. coll were found significantly more often in
patients with persistent diarrhoea than in those with acute

diarrhosa in the North Indian study (14).

10(B). RESEARCH PLAN

a) Aetiology and pathogenesis of parsistent diarrhoea in
collaboration with Clinical Sciences Division

About 78 children aged 3 months to 3 years'with wavare
persistent diarrhoea will be studied. The controls for the
study include 40 children with mild bersistent aiarrhoea and
40 children with acute diarrhoea. Of the 78 children with

severe persistent diarrhoea. 26 will be treated with

11



co-trimoxazole and another 26 with coconut oil bazed chiclien
meat-diet toﬂﬁtudy the efficacy of these treatments 1o
chronic diarrhoea. The remaining 26 will be treated wyth

oral and 1.v. fluid.

A single Jjejunal fluid specimen and 3 different =tool
soecimens will be studied from each patient and contr el as
soon as after admission. Again. after treatment regimen i=
completed, a single jejunal fluid and a sinale stool

soecimen will ba studied from each patient and control.

zavere persistent diarrhoea

befinition of

1) Diarrhoea duration of more than 14 days but less than 6
weeks

21 Reauires prolonged I1.V. maintenarce (i.e. more than
48 hours)

) Stool output more than 100 ml/ka/day during the initijial

48 hours'of observation

4) Duration of diarrohea after admission more than 6 davs
in spite of supportive treatment and diet manipulation

(but without antimicrobials used)

Cefinition of mild persistent diarrhoea
1) Duration of diarrhoea more than 14 days but less than

22 davs

2) Does not require I.V. maintenance beyond first 24 hours



I) Liarrhoea does not last beyond 4 daysz after admizsion
on suppotrtive treatment and diet manipulation (but

without antimicrobial therapy)

Only those patients who will fulfill all the sat criteria
for the different groups will be included into the =tudv.
For example, a patient should requira I.V. maintenance for
18 hrs, pass stoel 100 ml/kg/day during observation ceriod,
have diarrhcea persisting for & davs after admiszion and
‘Lotal diarrhoea dura£ion between 14 to 42 days to avalify
for the severe persistent diarrhoea garoup. . All patients
will be followed up to discharge, and those acute diart hoea
control patients who develop persistént diarrhpea will be

treated accordingly during analysis.

Justification of contrels for persistant diarrhoea Study

‘One‘problem is designing this study is the difficulty in
obtaining data from suitable controls. We propoze to
include miid diarrhoeal patients as controls. We posztulate
that these patients are at the tail-end of rormal
distribution of patients with an acute attack of diairhoea.
In addfﬁion, for each case, an age-matched child adhitted

ot

with a&ute watery diarrhoea will be identified concurrently

and included in the acute diarrhoea contiols.

b) Diagnostic service for persistent diarrhea patients
In the above study (a), the main objective iz the

investigation of the aetiology and pathogenesis of

13



pereistent diarrhoea. in this studv. if there ic¢ any
—uspicicn of involvement of any pathogénfs)'(particularly
£ coli). the different treatment regimens are desiannd for
comparison of their efficiacies 1in the eradication of
suepected pathogens with the concomittant improvement in the
condition of the patient. Based on our experience with thiz
aroups of study patients, we would like to offer additional
diagnostic tests for diarrhoeagenic E£. colf, . in the routine
management of persistent diarrhoea patients, who are not
enterad in the study (a). For this purposa, at lga+t one
=tool specimen will be studied for all pathogaens from
approximately 300, 325 and 350 patients aged 3 months to 3
vears with persistent diarrhoea (with mild and severe forms)
in the first, second and third year respectibely seen at Lhe
Centire.

ol Diarrhoeagenic £. coli in I1CDDR,B hospital

surveillance study

n surveillance system has been set-up at the Centre in 1979,
in which every 25th patient seen 1% entered into the
programme for in-depth clinical, microbioleogical and
demographic.work—up. Stool samﬁles from these patients
pelonging to all age groups will be tested for the bacterial

pathogens mentioned. Approximately 3,000, 3,200 and J3.500

~
-

(o

ool specimens in the first, second and third vyear

respectively will be studied.

14



d) tpidemiology of diarrhoeagenic £. coli in Entamogba
histolvtica dysentery study in collaboration Wwith
Clinical Sciences Division

Stool specimens from 50 patients with Entamueba histolvirica

dysentery and samples froﬁ 200 controls. half of which is=

cases with Shigella dysentery and the other half., watery
diarrhosa will be studied to study the prevalence of the.
pathogens in the 3 categories of patients. The cases and

controls will ba recruited within the same period and the

agex of both aroups will be more than one ysat.

e) £. &oli diarrhoea in cholera vaccinees and controls

Children aged 2-1% years, vaccinated with oral cholera
vaccine in 1985 in Matlab were kept under passive
zurvei]lahce for diarrhoea, for the past 4 years. Three
£. coli colonies have been stored from each diarrhoeal stool
culture of vaccineesz and non-vaccinees. We plan to study
15.000 £. coll isolates per each year of 4 year surveillance
to study the prevalence of various categories of £. coil 1n
vaccinated versus non-vccinated individuals. A total of
60.060 £. coli icolates will be studied during the 3-ycar

project period.

ltems (a) and {c) above suffer from a lack of approptiate
controls. Since ICUODR.B is a Centre entirelv devoted to the
treatment of diérrhoea patients. it is impossible to recruit
healthy contFols. However . we hope to clarify aetiological
relationship of various categories of £. coli by comparison

of their -isolation rates in acute diarrhoea, dysentery. and

15



chronic diarrhoea and in relation to the presence or aAbrcenceo

of other well-established pathoagens.

Laboratory procedures

Je junal juice will be cultured for aerobic, micro-aarcphilic
and anaercbic bacteria and stool for pathogenic bacteria by
standard methods. For the study of jejunal juice. briefly
10-fold serial dilutione will be made in sterile heart-
infusion broth, 0.1 ml of undiluted juice and dilutions from
1071 to 10_5 will be plated onto plain blood agar and
incubated anaerobically. The same dilutions will be plated
onto blood agar, MacConkey’sragar ancd Sabourand’'s dextiose
agar and incubated aerobically. The dilutions will be
inoculated onto Rogosa 5L agar and incubated micro-
aerophilically for lactobacilli. All aerobic.
microaerophilic and anaerobic floras will bé identitisd by
standard technigues (30). (The role oigfmujcobactsr ey 1oy
will be studied through another protocol entitled "Tha role
of anaerobic and microaerophilic bacteria in diarthoeal
illness in Bangladezhi population.) In addition, the

identities of anaerobic bacteria will be confiined b

]

analvsiz of their metabolic end products by LU,

whenever jisjunal biopsv specimens are available. thei: flora
will be studied. For this purpose. homogenate of binczy in
~terile heart-infusion broth (M1 will be seriallv dJdiluted
in M1 and dilutionz cultured for aerobic. microehilic and

anacrobic microfloiras as above.



£. coli isolated from above studies (a to d)

From MacConkey plate. 3 individual £. coli colonies will be
inoculated into 20% alvcerol broth and stored at -70%C until
studied. £. coli strains jsolated in cholera vaccine
surveillance (study no. e) have already been collected and

stored on nutrient agar slants.

1) Tissue culture aszays
EPEC and EAgQQEC Wwill be diagno=zed by ctheir
characte}istic adherence to cultured Heta cell- (27},
EHEC will be detected by the toxicity of culture
supernatant to the cells. VTl and VT2 will be
differentiated by neutralization of toxin with zpecific
antisera. Thisz assay system 1is well-established in the

laboratory.

P Enzyme-linked immunosorbent assay
poth LT and 57T are currently detectad in the laboratory
by GMy ganglioside based ELISAS (7). The anti-LT
monoclonai antibody for LT-ELISA: and ST-CTIB conivaate
and monoclonal antibody to ST1-B3A for SI-eEL1GA ate
supplied by Or. Aann-Mari svennerholm., Univerczity of

Gotebora. Goteborg, Sweden.

2)  Animal models
I1n suspected cases, confirmation of wvirulence
properties will be carried out by using animal models
such as guinea pig (Sereny’s test) and reversible ileal

tie in adult rabbit (RITARD model) (31,32).
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4)

tJe_teci:.ion_ of CFAs on ETEC

The four types of CFAs described in the text will be
detected by <lide agalutination test with =pecific
antisera which will be supplied by Dr. Ann-Mari
Svennerholm. University of Goteborg, Goteborg. Sweden.
All diarrboeagenic £. coli will be serotyped based on
their 0 and H antigen bv Dr. XK. A. Bettelheim.
Infectious Disease HoSpital; Fairfield, Victoria.

Australia.

Davelopment of serological tests
At present, the laboratory has serological aseaw
(ELISA) only for ST and LT. Pal st al. (19) have
demonstrated that specific antiserum to curface
virulent marker antigen of EIEC can be produced and
used in an ELISA to detect these-organisms. 1n fact.
we have just =zucceeded in developing an ELISA far EJCC
by following the proced;rm of Pal &t al. An attempt.
will be made .to develop both ELISAs and agalutination
tasts (latex agglutinaﬁion or Gtaphvlococcal
coagalutination) by developing specific antisar# to
surface virulence antigans qf EFEC, EAga E£C and ENEC.
Since viruldnce properties of all these £. coli are
determined by plasmids and DNA probes derived from
Fhese plasmids are used for diagnosis, it is our belief

that surface virulence markers will be expresced by

these plasmids. And if so., antibodies to the virulence

18
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antigens can be made and used in ELISNS as in the razs

of EIEC.

Plasmid analysis

Attempts will be made to study the role of plasmidz on
virulence of €. coll. Wild type organisms and
plasmidless derivatives will be compared. These
organisms will also be used for production of reagents

for developing serological assays (19).

Analysis of diarrhoeagenic £. coli data from cholera

vaccine trial szamples

Cemographic and clinical data of patients and controls
who pérticipated in the cholera vaccine trial are
stored {n a master computer. This information will be
matched with that on diarrhoeagenic £. c¢oli to:

analysis.

17
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12.  FLOW CHART
' FLOW CHART 1

Activities of the Laboratory, 1-3 years

First vyear

Testing €. colr fof'enteropathogenicity and aquantitative
culture of Jjejunal fluid for aerobic, microaerophilic and
anaercbic bacteria.

H

: g
Hospital surveillance (£. coll) v e. 2,000 =stool

Persistent diarrhoea )
{ Research - £. coll) . . 512 stool

Parsistent diarrhoea
{Research - £. cuii and
auantitative bacteriology) .. 276 jejunal juice

Persistent diarrhoea
{0Diagnostic -~ £&. coll) e J00 stool

Testing of &. coisi isoclates

including those from

Cholera Vaccine Trial (CvT) for 3,
enteropathogenicity ... 31.570

Second year
’

Hospital surveillance (£. coll) cae 3,200 stool

Persistent diarrhoea
(Diagnostic - £. coli) S 350 stool

Testinag of £. coli isolates
including those from CVT for
enteropathogenciity . een 31,570

Third year

Hospital surveillance (£. coli) ... 3,500 stool

Persistent diarrhoea
(Diagnostic - £. coli) v 375 stool

Testing of £. coll isolates

including those from CVT for
enteropathogenicity co. 31,570

27



FLOW CHART 2

Workina plan for diarrhceagenic £, ;oli

5tool specimens

l

Culture for £. coli

v

Test for LT,3T,VYT

L7,57,VT Negative

1 ' v l
LT & ST Positive LT or 571 Negative Adherence assay
| j v
L i Test for VT
Test for Sarotype
CFa
Serotype,
if positive
Adherence aAdherence
positive negative
} !
Serotype Test for
invasivensss
|
l/ ‘!’
Positive for Hegative foi
invasiveness invasivennss
| b
3erotype RITARD azzay
g‘
Serotyne.,
if positive
‘fFor isolates from jeiunal fluids of persistent
diarrhoea patients only (see later)
HOTE: Isolates found positive for wvarious cateagorincz of
£. coll by the above assavs will be

diarrhoeagenic
verified by specific UNA probes

by Dr. 3.M. Faruiue, in
the Holecular Bioloay Laboratorv of our Division.



12, ITEMIZED SPECIFIC TASKS FOR EACH LISTED INVESTIGATOR

Investigator

V.. Haidaer

. Hahar
F.n.B. Neogi
P.h.B. Neogi

M.J. Albert

. N1 hkabir

mLdL abert

=]

i

SEQUENCE

OF TASKS

Standardization of procedure )

Testing of

specimens

Analyses of data and
writing reports

TASK OF INVESTIGATORS

272

Task

[

& months

24 months

6 months

Bio-assay development

and screanin

Seroloaical
devaloomant
screening

Coordination

g

AZEAV

and



frrot veat

BUDGLT SUMMNRY

capital eauipment e USH 7.800

Ffarsonneal . 27.23i%

Uperating cost 48,432
Second vear

Fearsonnel .- 27,955

Operating cost (£, coli screaning) 33,137
Third vear

Personnel .o J2.7950

Operating cost (£. coll screening) 43,050

;

- e es ma we mm s me A Re

T0tal COST (for 3 vears):

67,072

U U



.

For

DETAILLED BUDGET

First vear

fersonnel

Name Leval & step
. Al-¥abir GS3I 4
k. Haider NOB 4
S. Nahar GSS5 2
P.K.B. Neocgi GS& 21

Oparating costs

Bacteriology of jejunal fluid
{auantitative culture and
identification)

R USES.5 % 276 : =

Storage of £. colsf colonies
from all ztudies except
cholera vaccine surveillance
? USE 0.05 x J4711 =

the costing of pathogenicity tests of
£. coli, we have assumed that 30% will be
positive for LT/S5T., 5% for VT, 20% foi
adhearance and 5% fo enteroinvasiveness. Far
the persistent diarrhoea study, wse have
assumed that 60% of patients with severe
parsistent diarrhoea, 40% of controls with
mild persistent diarrhoea and 20% of controls
with acute diarrhoea respectively will have
coliform overgrowth in the small jintestine.
The coliform isolates from the small bowal of
these patients only which are negativa for
known pathogenic properties will be tested in
the RITARD model.

Salaries
per annum

uss J.1352
10.000
1,17¢
7?.7724
us 27,232
UGs 1,518
1,755



of 31.570 coloniez .
L5700 =

VT testing of 70% of
21,970 colonies (22037)
@ UsSE 0.33 x 22. 0?9

1

ndharence assay of 65% of
31.570 colonies (20520)
@ uUdSs ¢.5% x 20,520 =

Enterocinvasiveness assay of
45% of 11,570 colonies (14,2086)
? US$ 0.25 x 14,206 z

RITARD assay of 140 colonies
(40% of 400) from jeijunal
juice in 160 rabbits

@ USE 22.5 x 160 ‘ =

The cost for pathoagenicity tests includes
items such as media, centrifuge tubes.
pipettes, tips, cover-slips, microtitre
plates. monoclonal antibodies, ganglioside.
enzyvme-conjugates., substrate, etc.’

Oevelopment of ELISA for EPEC, EHEC. EAQAEC and EIEC

TOTAL

WUAR TR MR M S L Mo ik S S mm o wm LB R Em s M e e L Em R ke e e e e e v e Rl Ee L e e ik eb e e e e o

Cost of 16 rabbits for
antisera production
UsS$ 20 x 16 = Uss

Feeding cost
@ US$ 0.5 a day x 35 days x 16 rabbits

Cost of ELISA plate, enzyme
conjugate, substrate, etc

- — -

i~
M

I
7.0.0%
12,106

%)
L-‘
rS

.u.’JOO

- i = e =



Lapital eaquipment

.-

Refrigerator (Westinghouse) R L0

Pevo ultra-low temperature .
freezer, 17.2 cft (Fisher) [FIRRL LW

Eppendorf microfuge (1EC) 2,000
Electrophoresis chamber (BRL) 1.000

Travel ) 2,000

Computing 2,200

Justification of budget

Cacital eauipments are very essential for the project. We ewrnet
tc oollect a larae number of samples and since there is no oom
in the refrigerators and freezers currently in the laboratory, wo
need to buy them for the project. tppandort centrifuae and
#loctroohoresis chambar are needed to characterize plasmids.
Maicr expenditure is for. reagents which are eszsential to carrwy
out the project. ' ’
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