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Abstract Summary :

Clostridium difficile is the established and most common cause of

antibiotic-associated pSeu&pﬁembranous enterccolitis in humans. At
ICDDR,B we know uptil now aﬁproximately 80 per cent of the causes
of diarrhoeal illness. The remaining 20 per cent or more is still

unknown. Most of the bacterial pathogen responsible for diarrhoea
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are either aerobic or facultative. Until date no significant
study was done on the role of anaerobic organisms in diarrhoeal

diseases at ICDDR,B.

Search would be made for Cl. difficile in diarrhoeal cases clinically
diagnosed as pseudomembranous colitis (or suspected as PMC) having no
established diarrhoeal pathogen. Isolation of this organism.from

stool samples would be attemptedhby using seleéctive media. Cl. difficile
would be identified following established standard jidentifying

criteria. Toxin detection from the isolated/identified C1. difficile
strains would be performed using tissue culture system for cytotoxicity
assay. Rapid direct deteééion of Cl. difficile toxin in stool would be

done with stool extracts in tissue culture system.

Reviews:

a. Ethical Review Conmittee

b. Research Review Committee

¢. Director’':

d. BMRC :

e. Controller/Administratexr-:



SECTION IT1 - RESEARCH PLAN

A. INTRODUCTION:

1.

Objectives:

The main objective of this study is to e#plore whether anaerobic
bacteria specifically Cl. difficile is responsible for diarrhoeal
illness in Bangladeshi population. Another aim is to set up
anaerobic techniques in Microbiology Laboratory at ICDDR,B to

facilitiate the isolation of anaerobic organisms.

Background:

Recent studies on the pathophysiology of antibiotic-associated
pseudomembranons colitis have emphasized the importance of clostridia
as human intestinal pathogen. Due to difficulty in culture of
anaerobic organisms, literature survey shows that work on attempts
on isolation of pathogénic anaerobic bacteria from diarrhoeal
patients is rare. Currently a few laboratories are performing
some work on isolation and characterization of toxigenic and
anaerobic bacterial pétHOgens responsible for producing diarrhoea
in man (Bartiett et al 1977, 1978, 1979, 1980, 1981, 1982;
George et al 1578; Chang et al 1980; Batts et al 1980;

Falson et al 1980; Larson et al 1978; Mullingan et al 1980).
Recently Cl. difficile has been established as the most common

cause of antibiotic-associated colitis in man (Fekety EE.31.1979;



George et al 1980). Using a special selective medium Falson
et al (1980} have shown 3% isolation of Cl. difficile from
diarrhoea patients,_ They also reported that any change of the
normal bacterial fecal flora due to antimicrobial treatment

or enteric inéectibns like Salmonella increases the possibilities
of isolating c1. difficile. Larson EE.EE.(1978) and Bartlett

et al (1978) reported that in many cases toxin-producing clostridia
caused pseudomembranons enterocolitis in patients treated with
gntibiotics. Bartliett EE.él.(1979) have been able to detect

Cl. difficile toxin-from g?ool samples of 98% patients with
pseudomembranons enterocolitis and 15% of patieﬁfs with antibiotic
induced diarrhoea without signs of pseudomembranons enterocolitis.
Until recently C1. difficile was considered non-pathogenic

for humans (Larson et al 19738; Bartlett 53_31_1979). Noxd

and Helmdahl (1979) reported isolation of Cl, difficile from 2%

of healthy individuals.

Recently Bartlett (1981) demonstrated that toxin in stools of
patients who had antibiqﬁicfassociated diarrheea or colitis could
be neutraliied by‘gl,:sqrdeilii antitoxin, Many investigators
have shown a similar aé%iologic mechansims in animal models in

which there was a toxin in the stool that could be neutralized



with Cl. sordellii antitoxin (Silva 1979; Bartigtt gg_g£_1978;
Fekety 52_23_1979) . Intracecal_injection of e;ther the

organism or the par;ially purifie& toxin produées an analogous
disease in experimental animal models [Bartlet% 1977). Same

toxin was fOuéd iﬁ the stool specimens from paéients with antibiotic
associated PMC. Report in the literature provide evidence

for C1. difficile being reéponsible for produc%ng this toxin.
willey and Bartlett (1979) observed that stooljcultures from these
patients almost 1nvar1ab1y yleld this organism%whlch produces

a cytotoxin neutralizable by Cl. sordéllii antitox1n, In vitro
production of similar or identical toxin has a}so reported

by Bartlett (1978). from Bartletts recent reéiews i£ is

apparent that 100% of the PMC patients showed %he presence of
toxin producing Cl. difficile and about 20% inépatiénts with

s :
antibiotic-associated diarrhoea in which there;are relatively

mild symptoms and normal endoscopic picture,

Rationale:

Recent investigations have shown that the anaerobic bacteria
specially Cl. diffzci}$, Cl. gerfringens are respon51b1e for

diarrhoeal illness 1nc1ud1ng pseudemembranonsiand necrolizing



enterocolitis. In TICDDR,B no attempt has yet been made to
iso.ate anaerobic bacterial pathogens from patients with these
syndromes. This study is necessary to explore the role played
by Cl. difficile in the aetiology of diarrhoeal illness in
Bangladesh and to establish anaerobic abcteriology laboratory

at ICDDR,B.

SPECIFIC AIMS:

1. The main aim of this study is to explore whether anaerobic
bacteria like Cl. difficile is responsible for causing

diarrhoeal illness in Bangladeshi population.

2, To set up a laboratory for anaerobic diagnostic work.

METHODS AND MATERIALS:

Patient Selection:

Approximately 100 patients would be included in this study irrespective

of ape and sex. Selected cases would be:

a) Suspected/clinically diagnosed as pseudomembranous colitis.
Suspected cases should have persistent diarrhoea or dysentery

(more than 3 days) and a history of antibiotic treatment.



b)

Patients with persistent diarrhoeal or dysentery but not

had any antibiotic therapy.

pPatients selected should have no established diarrhoeal

pathogens.

Patients under Dr. Speelman's colitis study. Im this
protocol pateints with different types of colitis are
studied including colonoscopic investigation. Group 3
patients of "colitis study" who would have no established
diarrhoeal pathogep would be of interest of the proposed

study.

Collection of stool samples:

Two types of clinical specimens would be included in this study:

1)

2)

Stool samples - catheter stool samples would-be collected

under liquid parafin by the PI.

Colonic fluid - wouid'be supplied by Dr. Speelman from

group 3 patients under his colitis study.

Direct Toxin assay from stool:

Stool sample would be tested for the presence of cytopathic

toxin that is neutralized by g, sordellii antitoxin (Bartlett

1981, Chang et al 1979).



a, Tissue culture:

All cell types eg. primary human amnion Wi-38, babt hamster
kidney, Hela, monkey kidney, mouse kidney, mouseé fibroblast,
human chorioﬂ and human brain cells are reported to be
susceptiblie to clostridialltoxin (Bartlett 33‘51_1979).

For this study we woild use Hela cells which is widely used
and readily available (Burdon 1981). We would 19§k for
rounding of cells and neutralization eof this effect by

C. sordellil antitexin.

b. Test sample preparatien:

The test specimens would consists of liquid steel or aquons
extracts of solid stools prepared by adding an equal volume
of phosphate duffer saline (PBS). The sanple would be
centrifuged at 2,000 g for 20 min, The supernate is removed
for sterilization either by passing through a membrane filter
of 0,45 ﬁm ayerage pore diameter or by treating with
antimicrobial mixtﬁre%i{penicillin, 100 pg/ml; streptomycin
50 ug/ml; polyﬁyxiﬁg‘lﬁa ugfml; neemycin IOO'Qg/ml; ampho -
tericin B, 25 ug/dl). Asithe sterilization by antibiotic
treatment is easier we would treat the supernate with the

above mentioned antimicrobial nixtures.



Assaz:

Aliquots of 0.1 ml of the stool supernate diluted 1:50 in

tissue culture maintenance medium would pe incculated into the
tissue culture by replacing the miantenance fluid over the cell
" monolayerwould be read at 24 hours. The criterion for a
positive assay would be the demonstration of actinomorphic
changes (rounded cells with radiating processes) that would be
neutriliéed by C. sordellii antitoxin.

Neutraliation:

Neutralization of the cytotoxin with antitoxin is.considered
necessary for test specificity. This is because stool from 20%
healthy persons may contain cytopathic substances (Bartlett, 1979).
Neutralization should be instantaneous at either room temperature
or 37°C so that preincubation of the specimen with the antitoxin
is unnecesssary. Samples showing positive results would be
tetested by mixing with an equal volume of gas gangrene anti-
toxin diluted 1:10 or C. sordellii antitoxin. A known positive
control (C. difficile broth culture) would also be tested with
the antitogin to ensure continued neutralizing activity and

would be used with each run. High titre specimen, might fail to
show neutralization due to the large amount of toxin and would

require repeat testing with 1:100 or 1:1000 dilution. High titre



specimens should show cytopathic changes within 4 hours,

low titre speciméns would require 12-24 hours, rare specimens
will require a 48 hours reading. Toxin neutralization may be
difficult to interpret aftef 48 hours due to toxin antitoxin

dissociation,

Stool Culture:

For primary isolatiom, stéol samples or colonic fluids would
be inoculated in seiéctiﬁe media (CCFA, Geoxge g&_g}_1979;
TCCFA, Wilson et al 1982) irmediately after collection. For
the better tates of isolation inoculation on frshly ﬁrepared
plates is advised. Iﬁmediately after inoculation plates
should be placed in an anaerobic jar and incubated for 48 hrs
at 37°C. For subculturing freshly prepared thiaglycollate
broth or Blood agar plates would be used. Stocks would be

maintained in copkéd meat medium. gelective plates would be used to

jsolate Staph aureus and invasive E. coli from the same stool samples.

Setting up the GaSﬁak Jar:
1.. Inoculated platés would be placed in the jar immediately
after inoculatioﬁi

7. Anaerobic indicator should be used to ensure complete

" anaerobiosis.
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3. Disposable hydrogen-carbon-dioxide generator would be

opened, activated and placed upright in the jar.

4. The lid of the jar should be immediately secured and

placed in the incubator.

After proper incubation the expected organisms would be

identified following standard criteria.

Description of the Organisms:

C. difficile:

It is a long slender Gram-positive motile bacill&s about 6-8 x
O.S/Qm in size. It produces large, oval, subterminél speres which
distent the bacillary body. C. difficile is most commonly
encountered in the faeces of infants. It is a striét anaerobe, .
Colonies are 2-3 mm in diameter after 48 h incubation, slightly
raised, white, apaque and circular, with an entire margin.
Colonies'@f\giﬁ diffieilewgrmwing on CCEA should have distinctive
morphological and_flueréscéﬁt propérties which are sufficient fer
presumptive ;dentificaptbpi  Celonies @f“éif digfiéii; growing on
CFA, CCFA and blood Agﬁ& would be exaﬁined under long-wavelenpgth
ultraviolet light CMine;alité UV¥SL-25; Ultravielet Predu;ts. Inc.,
San Gabriel, Calif) for fluovescence, Whenever fluoréscence,
cbloniar-morphology or gram stain morphology resembles that of Ci.
difficile,‘the isolate-would be identified followigng criteria outlined

in the identification table.



Identification:

Motility
Haemolysis
Proteolysis
Gelatinase
Lecithinase
Cresoltolerance
Maltose
lactose
Sucrose
Glucose
Indole

st
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C1. difficile
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Biochemically confimmed pure isolates of C1. difficile would be
subjected to tissue culture assay (as dgscribed earlier) for

the detection of toxin.

'SIGNIF1CANCE

Recent reports in literature show the involvement of anaerobic
bacterial pathogens for diarrhoeal illness. The significance of

the study:

(1) Is the potential contribution to further understading of
the unknown causes o{,diarrﬁoeal illness caused by anaerobic

bacteria. particularly by L. difficile in Bangladesh.

(2) Additionally through this work we expect to set up anaexrchic
technology in our laboratory for continuing routine anaerobic
diagnostic work which would also be significant for advancement

of research in this area at ICDDR,B.

FACILITIES REQUIRED:

1. 'Office Space : Already provided.

2. Laboratory Spece : Already provided,

3. Hospital Resources : 100 patients.

4. Animal Resources : None,

5. Logistic Support : Yes.

6. Equipment : One anaerobic jar

7. Other Requirements : Chemical and Gas Pack.
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COLLABORATIVE ARRANGEMENTS 1

Dr. John G. Bartlett, Chief, iDivision of Infectious Diseases,
The Johns Hopkins Hospital, Baltimore has consented to work
as consultant and has agreed to the collzboration. Meanwhile
Dr. Jesteenson. Department of Microbiology. University cf
Copenhagen has sent copies of literature and some reference

strains.
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ABSTRACT SUMMARY

Clostridium difficile is the established and most common cause of

antibiotic-associated pseudcomembranous enterocolitis in humans. At
ICDDR,B we know uptil now approximafely 80 per cent of the causes
of diarrhoeal illness. The femainiﬁg 20 per cent or more is still
unknown. Most of the bacterial pathogen responsible for diarrhoea
are either aercbic or facultative. Until date no significant

study was done on the role of anaercbic organisms in diarrhoeal

diseases at ICDDR,B.

Search would be made for C1. difficile in diarrhoeal cases clinically

diagnosed as pseudomembranous colitis (or suspected as-PMC) having no
established diarrhoeal pathogen. Isolation of this organism from

stool samples would be attempte& by using selective media. Cl. difficile
Qould be identified following established standard identifying

criteria. Toxin detection from the isnlated/identified'gl. difficile
strains would be performed using tissue culture system for cytotoxicity
assay. Rapid direct detection -of Cl. difficile toxin in -stool would be

done with stool extracts in tissue culture system.
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