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e RESEARCH, BANGLADESH

Memorandum
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FROM

SUBJECT

Dr. Movenul Islam.
Acting Head, LSD.

Dr. S. Q. Akhter, LSD bé?W«f-m

Fepruary 26, 1991

SUBMISSION OF PROTOCOL IN RRC.

-
- . \

I have received the copies of the external reviewers
comments from your office.

I would like to request you to submit the protocol to

RRC.

The present version of the protocol contains:

1. External reviewers comments,

2. Modifications suggested by the reviewers,

Thanking you.
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1aa] APPLICATION FOR PROJECT GRANT 73Yﬁj
ta. PRINCIPAL INVESTIGATOR Dr. 8. Q. Akhter

tb. CO-INVESTIGATORS : Mr. D. Datta

Mr. P.K.B. Neogti

The role of anaerobic and

. microaerophilic bacteria in

! rdiarrhoeal and persistent{
: diarrhoea.l illness in

d Bangladeshi population.

2. TITLE OF PROJECT

3. STARTING DATE : ' When project grant is
! available

5. DATE OF COMPLETION Two years from starting date y{;C/
6. TOTAL BUDGET REQUESTED Us$ 105,984

7.  FUNDING SOURCE

8, HEAD OF PROGRAMME : Dr. M. Moyenul Islam

ame]
I s

9. AIMS OF PROJECT® . : !

a) Geaneral Aim
To assess the contribution of anaerobic and m1cro—aeroph111c bacteria to the
detiology of certain typés of diarrhoea such as bers1stent diarrhoea, acute

diarrhoea, segmental necrotizing enterocolitis and pseudomembranous colitis.

b) Specific Aims ' A . ;

1) | To quantify micro-aerophilic and anaefbb1c microfloras from
it i ,

Jejunal fiuids of patients with persistent diarrhosa and matched

controis, to study the aetiology and pathBogenesis of persistent

‘ diarrhoeas. ,

2) To isolate and define the roles of micro-aerophilic bacteria such

as Campyioﬁacter species and anaeroﬁfc bacteria such as

tE €
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Clostridium difficile, Clostridium perfringens types A & C and
Bacteroides fragilis in the causation of diarrhoea by studying the

following diarrhoeal stool gpecimens from:

N

a) Approximately 1550) ICDDR,B, surveillance patients during ar2

year period (1991-1993).

Approximately 80 children with severe persistent diarrhoed
compared with 40 control children with mild ptarsis’c.ent‘.a/\)q

~diarrhoea, and 40 control children with acute diarrhoea. '

t . - r
Post-mortem intestinal samples from cases where morphological

evidences of segmental NEC and PMC were present.

c) Significance |

Apart from the two well studied species of Campylobacter viz coli and
Jejuni, other specjes are also now known to be the cause of diarrhoea in
diffarent parts of the world. Among anaerob{c bacterta, Clostridium
perfringens and Clostridium difficile are estaﬂiished pathogens of the
intestinal tract and Bactercides fragilis has }ecent1y been implicated
in diarrhoea in both animals and humans. The contributions of these
organisms to diarfhoeal disease in humans in Bangladesh, have not been
explored. This §tudy aims to define the ro1; of these organisms 1in

|
diarrhoeal disease in this country.

L

10.  ETHICAL IMPLICATIONS

Only stool shecimens will be analysed for a]l'stﬁdies except persistent

diarrhoea study for which, in addition to stool, Jjejunal juice will be
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4
analysed. The persistent diarrhoea study is a collaborative project with the
Clinical Sciences Division (CSD), and the permission to obtain jejunal juice

has already been given by the Ethical Review Committee through a separate

grant application.

11. BACKGROUND !

Because aerobic bactefia} pathogens are relatively si%p]er to study, tha vast
majority .of studies on\aetio]ogica] investigations of diarrhoea, have been
concerned with their isolation and characterisation. Due to the practical
difficulties involved '1n the isolation and characterisation of miqro;
aerophilic and anae%obid bacteria, the studies 6n the rale of these organisms
in the causation af acute and chronic diarrhoea 1n humans, .have 1agged.beﬁin&
so far. It is 1mportané to study these organisms ianang1adesh both to fili
the void in the aetiology of diérrhoea and to 1mpartlrationa1 therapy to the

patients.

I ' ‘ !
c. Jejuni has been jsoiated from diarrhoeal patients and controls in ruraT
Bangladesh (1), hospitalised Bang1adésh1 patients in an urban treatment Centre
(2) and Western travellers to Banhgladesh with d1arrhoea.f3). Recent
improvements 1in detection techniques have jdentified other species of
Campylobacter such as C. laridis, C. hyointestinalis, C. upsaifensfs;.
C. foetus, C. cinaedi, 9. fenalliae as agents of diaﬁrhoea in human beings 1%
different parts of the world (4-15). There contr%bution to diarrhoea 1q
Bangladeshi population ﬁas yet to be expliored. Campy}obacter py)ofi (recent1¥
named as Helicobacter pylori) has been implicated in the aetiology of

gastritis (16) even though its role in gastritis—assop1ated hypochlorhydria ié

controversial (17). A study conducted in thelGambia suggested thaﬁ
: i j
. I



significantly more children with ma]putrition and chronic diarrﬁoea had
serologic evidence of H. pylori infection than children with malnutrition
alone and heaithy contrels (18). An interesting possibility exists that an
impairment of the gastric acid barrier as a result of H. pylori infection
could predispose to smaﬁ] bowel bacterial overgrowtﬁ and enteritis and may
represent an important aspect pf chronic diarrhsea and malnutrition.

4
Alternatively, these organisms may, themselves, be involved in the causation

of diarrhoea. ‘

Other.than micro-aerophiles, few anaerobes are also:responsible for causing
-diarrhoeal diseases. Clostridium difficile has been documented as the
causative agent of pseudomembranous colitis (PMC) and antibiotic—associated
diarrhoea (AAD) (19). It has also been implicated in acute and chronic
diarrhoeas (20, 21) and ‘in necrotising enterocolitis (22). Two toxins (A&B)}
are implicated in the pathogenesis of diarrhoea associated with this organism.
Toxin A (enterotoxin) c%uses secretion by damaging the mucosa. In addition,
Foxin A seems to ekert a long term effect on the mucosa 1ncreas1n9
susceptibility to damaggvby small amount of toxin A and aqting synergistjca11;
with toxin B (cytotoxfn)'to cauge 1ntes£ina? pathology. Diagnosis is made by ..
gemonstration of cytotoxin in faeces ar by culturing of the organism and
gemonstration of its cytotox{n production. Howevér, laboratory findings
Fhou]d be interpreted with céution, as there 1sia high percentage of
?symptomatic carriage in infants and children (23?.‘ Some aduits also do
harbour the organism and their toxin without any disease (24, 25). VA limited
%tudy carried out at ICﬁDR,B, has shown the presence’of this organism in AAD
126). In this country whére antibiotic abuse is vary common, the role of

14

C. .difficile should be thoroughly studied.

i
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Clostridium perfringens type A and type ¢ are alsc khown to cause
gastrointestinal disorders. Type A is invelved in food-borne illness (27).
The pathogehesis is due to an enterotoxin whjch is released during the

sporulation of the organisms in the intestine or food. Type ¢ was responsible

for extensive outbreaks called Darmbrand in Germany and enteritis necroticans

¥

%Pig—bel)_in Papua New Guinea. The pathogeneéis of thﬁs syndrome is due to B-
éoxin. This organism 1§ also a suspected cause of n;crotising anterocolitis
(28) and should be sougﬁt in all the above suspected diseases 1in Bangladesb
and especially during feétiva] seasons when outbreaksvof diarrhoea are common

) 7 ‘
after meat consumption. This disease affects children more than adults and

ﬁay be fatal.

i ) ]

A series of C. perfringens related gastroenteritis .occurred over a period of
several months among elderly, chronic care patients in a psychiatric hospital

(29). Sporadic diarrhoea dué to C¢. perfringens has also been reported

530,31,32).

Post-mortem examination 'of patients who died of inﬁasive diarrhoea in our
Centre suggested segmehté] necrotising enterocolitis fn about 20% of cases, a
few of whom also had evidence of pseudomembrane formation (33). Also, the

Sdffected loops of small bowel was distended in these cases (34). A

T

§ignificant number of ‘patients also had received multiple antibiotics

1

3nc1ud1ng broad speétrum antibiotics. Various aetiological agents including
| : ‘ :
the beta toxin of C. 'perfringens have been proposed for this fatal

|
complication (35). Therefore, there is an urgent need to study the role of
{ . .
Clostridia in the aetiology and pathogenesis of this disease condition.

}
1
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Enterotoxigenic Bacterdides fragilis has been associated with diarrhoea in
tambs, calves, pigs and foals. Recently this organ1sy has been isolated from
children and adults with acute and chronic diarrhoea (36). The information on
the pathogenic mechanism of this organism is only preliminary andﬁ1s thaughf
to be mediated by an eéterotoxin. The toxin 1nducés fiu1d accumulation 1A
ligated 11951 loop of lamb, and when injected 1nto‘1igated caecum of adult
rabbit, viable bacteria produced fatal enteric diéqase. In a pre11m1narg
survey of 38 diarrhoealépatients at ICDDR,B,'enterotéxigenic B, fragilis waé
isolated from one pétieqt which produced fatal enterjc disease in rabbit. A

thorough investigation of the role of this organism in both acute and chronic

diarrhoea is necessary.

)

RESEARCH PLAN !

a) Aetinng_ang_pathogenesis of persistent diarrhoea in collaboration with
Clinical Sciences Division

About 80 children aged 3 months to 3 years with severe persistent diarrhoea

will be studied. The controls for the study include 40 children with mild

persistent diarrhoea and 4q_ph11dren with acute diarrﬁoea.

=

A single jejunal fluid specimen and 3 different %too1 specimens will ba

studied from each patient and control as socon as after admission. Again]
after the treatment regimen is completed, a single jejunal fluid and a single

stool specimen will be studied from each patient and gontrol.

Definition of Severe Persistent Diarrhoea ‘ : .
e e o T e o e e ‘ [

1) Duration of diarrhoea for more than 14 days butfless than 6 weeks
2) Requires prolonged I.V. maintenance (i.e. more than 48 hrs) -
3) - Stool oUtput more than 100 ﬁ1/kg/day dhring the initial 48 hrs of

cbservation



4)

Definition of Mild Persistent Diarrhoea

1)
2)

3)

[

Duration of diarrhoea after admission more than 6 days in spite of

supportive treatment and diet manipulation (but without antimicrobials

used)

I8
Duration of diarrhoea for more than 14 days but less than 22 days
Does not require I.V. maintenance beyond first 24 hrs

Diarrhoea does not last beyond 4 days after admission on supportive

treatment and dietfmanipu]ation {but without antjmicrob1a1 tharapy)

-

Only those patieqts who will fulfill all the set criteria for the
different .groups will be 1nc1uded in the study.‘ For exampie, a patient
should require I.V. maintenance for 48 hrs; pass stool 100 ml/kg/day
during observation period, have diarrhoea persisting for 6 days after

admission and have total diarrhoea duration between 14 and 42 days to

qualify for the sebere persistenf dirrhoea group. All patients will be

followed up to discharge, and those acute diarrhoea control patients who
develop persistent diarrhoea will be treated accordingly during

analysis,

L

Justification of Controls for Persistent Diarrhoea Study

One problem in designing this study is the difficulty in obtainiﬁg data from

Suitab1é controls. we propose to include mild B1arrhoeal patients as

controls. We postulate that these patients are at, the tail-end of normal

distribution of patjents;with an acute attack of diarghoea. In addition, for

i y
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' 1
each case, an age-matched child admitted with acute Jatery diarrhoea will be

identified concurrently and included in the acute diarrhoea controls.

b) Anaerobic and micro-aerophilic bacterial pathogens associated with
diarrhoea in patients enrolled in ICDDR,B Dhaka Hospital Surveillance
study 7 :

A surveillance system ha; been set-up at ICDDR,B in 1972 in which every 25th
patient seen is entered irto the programme for in-depth clinical,
ﬁicrobiological‘and demographic work-up. Stool sa&ples from 4% of thése.
patients will be tested for the bacterial pathogen hgntioned. Approximately

i
1550 patients will he studied.

¢) Study of intestinal contents collected during postmortem exam1n9t1on of -
fatal cases of diarrhoea at ICDDR,B. Approximately 50 cases are
expected per year.
Samples collected from segmental necrotizing enterocolitis (NEC) and
pseudomembranous colitis (PMC) would be the test samples. Control samples
}
would be those collected from other post-mortem cases than NEC and PMC cases.

gPost mortems are regu1ag1y carried out at ICDDR,B under a separate protocol,

No.89-011, P.I. : Dr. M. Moyenul Islam].
d) Interpretation of %1gnif1cance of pathogens

ihere is no healthy cqntro] group against which @he isolation rate of
pathogens can be compared when studying the hospitah surveillance patients.
§ince ICDDR,B is a Centre entirely devoted to the treatment of diarrhoea
gatients, it is not possible to rgcruit healthy contro;s. However, we hope to _
élarify the aetiological relationship of various pathogens by comparison of
their isolation fates in acute diarrhgea, dysentery, and chronic diarrhoea and

; 1 p
in relation to the presence or absence of other well-established pathogens.

8



The aerobic and viral paﬁhogens of the patients enrolled in this protocol are
i P
studied through. two other protocols. [ICDDR,B Hospital Surveillance Study,
s i
P.I. Dr. A.N. Alam; role and characteristics of diarrhoeagenic E. coli in

L]

clinical and.epidemiological investigations, P.I. Dr. M. J. Albert and role of
i ’
enteric viruses in diarrhoeal disease in Bangladesh, P.I. Ms. L. Unicomb}.

. .- ;

LABORATORY PROCEDURES

{
Jejunal fluid samplies wi11 be transported from the hospital to the laboratory

for culture under liquid paraffin sealing to prevent oxygen diffusion.

: . 1
Direct Gram staining of the faecal specimens would be gone.

Stool and jejunal f]uidiwi]] be cultured for anaerobic and micro-aerophilic
ﬁacteria on'se1eét1ve and non-selective media_ana aerobic pathogenic bacteria
will be characterised foilowing standard méthods. For the study of jejunal
fluid, 0.1 ml of undiluted fluid and 16 fold serial dilutions from 10”1 to
io‘5 made in sterile he%rt infusion broth will be plated onto plain ‘blood
;gaf and selective media!énd incubated anaerobica]ly.i The dilutions will be
jnocu]ated onto Rogosa SL agar and incubated migro—aerophi]ica]1y fqr
iactobaci111. The samg]és will also be inocutated onto blood agar and
@acConkey agar for enumeration and characterisation of aerobic flora_under a
seperate protocol. Stool and jejunal fluids will be cultured micro-
;efoph11ica11y on blood agar for campylobacters; for 'this 0.1 m}.of Jjejunal
%1uid and a su5pens{on of stool in normal saline will 'be spot inoculated on a
%embrane filter (0.65 pm pore size} placed over a blood agar plate, Test
specimens will be cultured on neomycin blood agar a%d‘on neomycin egg yolk

agar for the isolation of C. perfringens type A and C, CCFA agar for

. | |
g | ! | [
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C. difficile and on PINN medium for the isolation of BRacteroides fragilis.
Incubation for the isolation of micro-aerophilic and anaercbic organisms will
be performed in a jar with BBL GasPak Micro—aerophilic and Anaercobic Systems
respectively. For anaercbic incubation, disposable anaerobic indicator  (BBL ;
GasPak Apaerobic System) will be used in each jar for the confirmation of
complete anaerobiosis. Plates for micro-aerophilic organisms will be
1ncubateq for 72 hrs,!except those for Helicobacter pylori, which will be
incubated for a furthe? 2 days before declaring the culture negative. The
medium for C. diffici]% will be incubated for 72 hrs and the media for the

remaining anaerobes for' upto 5 days.

£

Selective enrichment in cooked meat with cycTosergne (500 ug/m1) and then
plating on €. difficile agar for €. difficile and also selective enrichment in
cooked meat with neomycin (100 ug/m1) and then plating on neomycin blood agar

for C. perfringens would be attempted.
1

Specimens from post-mortem cases will also bé cultured for pathogenic micro-
aerophilic and anaeroﬁic bécteria] flora -f0110w1ng_ the procedure mentioned
ear1iér. A small segmént of bowel from the autdbsy cases along with lumina)l
contents will be collected in a sterile bottle under 1iquid paraffin seal.
Luﬁina] contents will also be aspirated in a sterile bottle for subsequeﬁt

toxin assay on tissue cuiture monolayers, ‘

!

[Flow chart 2 in a later page gives details of identification) ;

i )
l .
Suspected colonies on selective ptates for anaerobic bacteria will be grown in
Robertson’s cooked meat'meaium, g]ycéro] added to 50% concentration and stored
\ | o

at -709C for further characterisation.

10 - !



Recovery of the desired organisms from their spores would also be attempted.

Alcohol shock for spores:
To obtain large numbers of spores, Clestridium and Bacil]us_cultures are
incubated in cooked meat broth forls days at 37°C. The broth should be

prereduced for at least ia_hrs in an anaerobic jar before inoculation.

An aliguot (0.5 ml) of ‘a cooked meat broth culture and 0.5 ml of absolute
ethano1 would be incgbated at room temperature for 1 hr; mixed at
§pprox1mate1y 15 minutes intervals. The alcohal treatment kills vegetétive

cells but spores should remain viabie..

Aliquots (0.1 ml) of the incubated samp]eé would be inoculated onto
C. difficile agar (CDA) and Blood agar with neomycin for cultures bf
C. difficile and Cf perfringens from spores. Cultures would be incubated
maintaining identical anhaerobic condition. Spore cultures would be

gharacterised following standard morphological and biochemical criteria.

i) Tissue Culture Aésay

C. difficile isolates will be inoculated into cooked meat medium and incubated
for upto 96 hrs for optimal toxin productibﬁ. Supernatants from the broth
w111 be used for the detection of toxin following Chang's procedure (37,38).
ﬁeLa,-Y1,adrena1 and CHO cell lines will be useq for the detection of
: i

9ytopathic effect (CPE) produced by.toxigenic 1sola§es. Neutralisation of

Fdxins with specific antjsera will be attempted.

11 1



Luminal contents from post—mértem cases will also be subjected to tissue
culture assay. Any morphological change produced by these luminal contents

will be taken into account.

2} Gas-1iquid chromatography
Gas-liquid chromatographic (GLC) analysis of the fatty acids, from the
metabolic end products of anaerobic bacterial growth will be used for the

jdentification of anaerobic bacteria.

C. difficile, B. fragilis and C. perfringens type A and C will be grown in
cooked meat medium and the short chain fatfy acid profiles from these growth

will be analysed by GLC, in comparison with reference strains.

3) Animal model
B. fragilis isolates, will be subjected to reversible ileal tie in adult
rabbit (RITARD) model for the confirmation of their virulence properties (39).

Isolates positive in this assay will be considered thigenic.

4) Serotyping
Neomycin Blood Agar and Neomycin egg yolk agar will be used for the selective
isolation of C. perfrfﬁgensJ Typical colonies will be serotyped (Flow chart

t
}

2).

C. perfringens will be typed by slide aggiutination method with commercially

available antisera for identification of types A and C.

12



5) Campy lobacters
Campylobacter isolates will be characterised upto species level following

differential reactions for their identification.

¢, Jejuni, €. coli, C. laridis, €. upsaliensis, C. foetus, C. cinaedf,
C. fennelliae and Helicobacter pylori will be differentiated based on
catalase, urease and st production; hippurate hydrolysis; nitrate reduction;
growth at different temperatures (25°C, 37°C, and 42°%), in 1% glycine and in
anaerobic environment;:and susceptibility to nalidixic acid and cephalothin

(15).
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13. FLOW CHART 1
Activities of the laboratory.

First year

Stool culture and quantitative culture of jejunal fluid for
anaerobic and micro—aerophilic bacteria. :

Hospital surveilltance  ..... 750 stools

Persistent diarrhoea study  ..... 632 stools

Persistent diarrhoea study T e 276 Jjejunal
(Quantitative culture) | fluid

Intestinal tissue from post-mortem
cases i e _ 50

Second vyear

Hospital surveillance _ e 800 stools

Intestinal tissue from post-mortem
cases T PP 50

18



FLOW CHART 2

Test Specimens

|

Stool Jejunal fluid

- Stool specimens are directly inoculated on selective media,

- Jejunal fiuids are d1rec%1y inoculated along with 5, 10-fold
-serial dilutions, 10 ' to 10 for quantitation of bacteria

Anaerobic Culture

(in BBL Gaspak system)

PINN med!um for C. difficile agar Neomycin Blood agar, cooked meat
B. fragilis for €. difficile, broth with neomycin (100 pg/ml)
cooked meat broth .and neomycin egg yolk agar for
l with cycloserine. C. perfringens.
Non-spore forming -
Gram-negative Green fluorescent
bacillus, colonies Gram-positive spore
catalase + distinct odor forming bacilli,
Indole - Gram-positive
bacillus . ' !
Fatty acid analysis : Lecithinase +
by GLC Lecithinase-
: rhizeidat or pin -
Detection of head colony Serotyping by specific
toxigenic isolates antitoxin
by RITARD model. - Fatty acid profile
) by GLC

Detection of toxigenic
isolates by tissue
culture assay.

Neutralization of
toxin B for cqnfirmation

L9



4. ITEMIZED SPECIFIC TASKS FOR EACH LISTED INVESTIGATOR

Sequence of tasks

Culture and testing of specimens e 18 months
’ )
Anatysis of data and writing report .... & months

Investigators

D. Datta Anaerobic/micro-aerophilic cuiture

S§. Q. Akhtar ]
$.Q. Akhtar

P.K.B. Neogi Tissue culture assay

_—



DETAILED BUDGET

Personnel
Satlary Total Salary
Name Leve1gsteg annum in_ 2 vears
S.Q. Akhtar 7 NO.B, 13 52,000 24,000
D. Datta GS.4 B 2,580 5,160
Sub-Total = -d;;j;;a_—
Operating Costs
Bacteriology
Total stool culture for 2 years 30,486
Total jejunal fluid culture for 2 yrs. _ 15,168
Stock of all cultures 2,000
‘ Sub-Total = 47,654
Identification of C. difficile (from stool) 3,715
of C. perfffngens(from stool) 955
T« B. fragilis {from stool’) 7,075
Campylobacter (from stool) 2,075
Identification of ¢. difficile (from J/F) 1,500
C. perfringens (from J/F) 500
B. fragilis (from J/F) 1,500
Campy lobacter (from J/F) - 1,250
sub-Total = 18,570
Cost for RITARD Model ' :
for 100 rabb1t§ (@ US$ 30/assay) . 3,000

The 1ddentificaticn cost ‘mentioned includes media/reagents
for presumptive identification and also GLC, tissue culture
assay and serotyping for confirmation.
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C. Capital Equipment
Refrigerator (Westinghouse) 600
Eppendoff microfuge (for stock) 1,000
uv Tamp ' 1,000
D. Travel 2,000
E. Computing/Publication/Reprints 3,000

GRAND TOTAL | . e Us$ 105,984

16. JUSTIFICATION FOR BUDGET

Anaerobic bacteriology cell needs its éeparate freezer.
Presently all are stored in the same freezer and there is a
shortage of space. -



17. BUDGET SUMMARY

First year

Media/reagents/tests e Ceee 50,410
Personnel cee e 14;580
Freeze and microfuge tubes s v s 1,600

Computing/Publication/Reprints .... e 1,500

Second year

- Media/reagents/tests e e 18,814
Personnel e e i4,580.
Computing/Publication/Reprints .... e 1,500 °
Travel ' e c e 2,000
Total cost (for 2 year) uUss$ 105,984

e g
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DETAILED COMMENTS

Please briefly provide your opinions of this proposal, giving special
attention to the originality and feasibility of the project, its potential
for providing new knowledge and the justification of financial support
sought; include suggestions for modifications (scientific or financial)
where you feel they are justified.

(Use additional pages if necessary)

The only minor points I'wish to make ave:

1. For H. pylori primary isolation it is essential to use fresh blood
agar. '
2. For C. difficile primary isolation they may find it easier to -

differentiate ¢. difficile from the other bacteria present 1f they use
blood agar (not egg volk) with cycloserine and cefoxitin. If a UV lamp is
available they will also be able to screen the plates under longwave UV,
detect the fluorescence characteristic of €. difficile. Some workers
couple alcohol shock to select for spores with' subsequent culture on
selective agar. Some sensitivity is lost, but following this procedure C.
difficile is about the only thing that grows.
: \
Could you pass opn theée comments to the authors.
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Revert ‘on The rale wl anarrobie and mioroscrophillic bactwrin in diarchoeal and
eraixlent diarrhesal illness in Danaladeshi porlation.

Thiz applicatiun addreases sems an important problem_ the pogsible rolo
of numerobin and other organisms. Standand methods of desling with stool
specimenc do not demuiw(mite the posuible rele of anaetvubic organisms Becauge
of the inubility of tho techniques to reveal the Fresence or the mmbers of the
angarobes present. In particwlar the polc of Closlridial foeod poiconing in
aculy diarvhoes in domostic circumslancss has alunys been of inlwrest to me
beoguue oo it ha.:s aiwnm seamed thot this possihility has becn largely iunvred.
Fuleritis neeroticeans is slan important becauvse of its high cose rortalily and
the availability of an wlfective voccine. Other anaerches may be importani. Loo
and will only be discovered when thev are looked for.

Although the aimg of the et are laugabla
about the deaign of the study, its practalility and

I have no argumenl with the selrction of iz
except Lt post mortem esmples may be an wnrelisbl
studyir.ng enteritis necroticons as Lyperrorgmntmm
Lhat sltl:mtinn 0 thul. the typs U presence ix mmaked, the administrution of
a:nl.]_t:iotlca may also_nun!,r.ibute to the probless. Are surgical specimens
avai mhlf_:? Or would it be pussible to collect sp=cimens Crom admissions wilh
the clinical syndrome  nbdomina) (min snd bloody diarchoen? '

In the research plan page ¥ and the suction on laborntory methesds the
undergtanding of the prublems asgocated swith the ident.ification ond enumarativn
of Closlridia sesms to be dofieient. Therse wim a numbor of ditticulties:

Firstly type A fuar] poisoning is coused by the mullipliration of the orgunism

in the food that causes the cpiwxie and subsequent eporulation. It ix RS earY

lit «howe the mambar of Clostridia in the stool or gut contents and use L high

cemt. of the organism gs evidonee for its pathogenic role. For this resmeon

immedialy determination of organism numbers is importani wid selective

indicating media have bewn designed for this. Neomyoin blood agar is not

selactive cnough to suppress the GNBs, Hsuschild, Can J Micro ¥5,9b3-Us3, 1079

orr de Vas,N., Bur J Clin Micre, 1, 267 271,1982 describe meadia, we use the de

Vos SPM medium. The maber of zpores as woll ns vegetative forms might also ,
give uccful information, ‘ ) a I-.

The tegte for spcciation are also epen o question. We do not une GLE -+
much bevause, in part, aceess te onc i3 not easy. My collesgoe responeible for st
this area says |hut gimple tegts colonial morpholegy, Gram slumin, lecithinage
and lipsse, spore atain, wlormy clot and DhAngc are used initially Lhen
gelatinnse,nitrate reducliun, indale, esculin and reversed camp, if approprialis
rells are available, for further confirmaiion. &NAIT (Inkovative dingnostics)
and ATB 32R (4P} might be wsed i¥ there weve any prubl t*‘nq, but would not be
necesgary very frequenlly in a project like this., It doea not appear from
axamining the manunl that GLC wouhl supply a gsimple and _cjr:i’inite speciation uf
C perfringens. Direct Cram otnining of the fawces would also be advigable

because it gives some check on quality eontrol and mighl' give valuable
information, \ *

While on the Paloratory procedurcs why are lactolwcilli being eought in
the Jjejunal fluid? .

Finnlly the'isolalion of Type € Clostridium perfrihgens. One of the ma jor
preblems with diagnoning enteritis recroticang is in the isolation of Type G
strains »ed in thd separntion of them [rum the uhimquitous Uype A3, They look
identinal. Therefore 1t ig necassary to test quite a larwe number of eolonjes
from cliniea) material to ensure that Lype © organisms are ot heing missed, In
twers that have hod ontiblotics or where the specimens hove been taken s long
time ufter the initistion of the disense (he causative type may not be present
in Yarge numbers. A number of approaches miy be euitable? selcetive enrichmenl
in cooked meat with neemycin and then plalimy on 3 suitable selective meditan
such as above where 10 or so enlonica cen be picked. Il is probably very

. -importont to obtain fresh spenimens from very corly in the disease if pogaible,
-~ frict, martem ig probably too Inte. ‘

I lwye great reservations
ths cost.

s/ Speoimens on pase Lwn,
e suurere of material for
mays we i Lgrowtyse. O in,

[
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The zection on the m:lual typing of the slrains is not correct. thure
ig no commercinlly available 2gglulinating sera for typinyg avnilable. Typing iy
a loxionlogical test cucried out with the Welliome anticera in mive or in the
gkina of depllated rabbito, This is time consuming al very expensive, A DNA
rube 12 beingt develope in Thailand and an lmmmodifiueion test hux boen used

wn Australia bo aveid these prullema.
oF e sty AL GG e {1

The proposal duws net state the avai TAhL1d ¢y
be purchased, ang g i mum [E nggdgd H}
]_ag ‘ : s LIBY are vepy expenxive, A fiexible

plastic arawmrobio chamber with glove ports is very deairable if muoh onasrobir:
work, particlarly emumeration is to be done, It (wotects. the eulturea and

nvoids the difficn) ty and cxpense of repeatedly opening the jars. 7f » supplicr
of gus mixturs { N 'Hz Aug COI ) iz availahle thiz system v much cheaper Lt run
thon thg lurge mxmi:cr of puspalts thet woyuld tw required., The wnwmt of work
. Proponed ssems moTo than one conld expect. one laboratnry persen to acromplish,
So, although this proposal addivsses

seme important problems the wrthods
to be vued are uniikely Lo provide the anuw p

_ °rs needed. Beswuge of the indicuted
existence of many cases of swgmentn] enteri

Fi8 in the hospital it ia inportanl.
that the caime of this diseaws in Bangindesh Tw agtablished, av well sg the.
roesible imprtance of type A Clostridium perfringeng, other anaercims and
Campylobaoter being investigated.
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