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liver. kidneys, brain. spleen, lvymph nodes and bone marrow.
With the development of more sophisticated laboratory

techniques. we shall be able to learn more about the

astiology and pathogenesis of diarrhoesal 1llness. acute

lower respiratory infections and their complications. Thus .
we shall be able to establish exact causes of death. This
knowledge will be useful for providing better medical care

to futre patiehts.

AIMS OF PROJECT

a) - General aim .
|

The.purpose of thls.study is to identify the causa of
death in cases of dlarrhoealvlllness and acute lower
resplratoky 1nfect10ns in Bangladesh by performing
pos;—mortem,axamlnatlon and to carry out comprehensive

o ,
microbiological studies in cases where autopsies are

perfbfmedlwithin é hourslof death. Information gained
‘from thislstudy will help us in undarstanding the
pathophysidlogy of the compiications of diarrhoeal
illneés;-pneumonia and otheﬁ concomitant diseases.
This knowiedge will be useful for providing better

) o
medical care to patients in Tuture.

b) Spepific.aims
i);Tozlidentify the patholoaical c¢hangez and
'aéscéiated disaases in fatal cases of diarrhoeal

' illness and acute lower respiratory infections and

" RECEIYED u ¢ JUN 2009



c)

ii)

iii)

i)

to establish the causes of death by post-mortem

examination.

To carry out comprehensive microbinlogical sztudies
at different levels of gastro-intestinal tract and

inIIUngs to make correlations with pathological
changes. -

_ . TN ‘

To understand the patho-physiology of diarrhoeal

illness and lower respiratory infections and their

complications by correlating post-mortem

pathological abd microbjological findings with
antemartem clinical and laboratory data.

ol SR ;
To provide regular histopathological and
histochemicalwsarvices;to other investigators

including animal experimentation.
To provide regular histopathological and

histochemical services to investigators and

collaborators from other national institutions.
a) Shishu Hospital

b Mirzapur Hdspital

significance

Results of this study will enable our physicians

to learn more about the pathogenesis of fatal

"complications of diarrhoeal illnesz and pnsumonia.

i
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This knowledge will help them to deliver better

medical care to other patients in future.

ii} This study will provide accurate data regarding
morbidity and causes of death in diarrhoeal
illness and pnheumonia in developing countries,

which has global sighificance.

N
Y

iii) This study will alsc act as & routine surveillance
system for diagnostic and therapeutic qua]iﬁy

control on patient care at ICLDR.B.

11. ETHICAL IMPLICATIONS

1)

This study propdsea to carry out post-mortem
examinat;ona on fatal cases of diarrhoeal‘illnass and
acuts iower respiratory infection at the ICDDR.B. The
purpose is to learn more precisely than we know now why
patients die with diarrhoda and/or pneumonia and
whether‘he should treat critically ill patients in

other more optimum ways in order to prevent deaths.
voluntary informed consent cannot be givenh by the

! .

deceasediénd will bé requested of their family members.
This‘poSfmﬁortém study will vyield more direct
information'abobt fatal:compiications of diarrhoea and
acuté lower respiratory infecﬁions than any other group

of patients.



3)

4)

There are no risks for ths patients. since they are
dead. For the family members., Lhere are potontial
risks of feeling aquilty for allowing physicians to
carry out post-mortem examinations. Therefore. family
memﬁers will be fully explained the nature of the

procedure before consent is requested.
|

Theiféﬁily members 6f “the de;aased will be consoled
before ﬁhé post-mortem. After the post-mortem
exahination ICDDR,B will ﬁrovide transportation
expenses fﬁr the body to:its home in order to minimize
thé'iﬁconvenience caused by the procedure. The
relativesﬁwill be reassured by the ICDDR,B =staff that
tha'famil; members and our physicians and nurses did
everything possible to save ﬁhe life of the patient.
The fémiliés will be reassured that they made a good
deciéion in.permitting the post-mortem examination in

the interest of the family and other future patients.

Con%i&entiality of information will be assured by
permittiné only . highly selected personnel to worlk ip
the postfmoktem room. They will be reguired nof to
divulge the identity of patignts or results of the
examination to anyone outside the participating

persénneluand family members.

. | |
‘ : | _ ‘ )
Signed informed donaanﬂ Wwill be ocbtained Tirom the

closest of the relatives attending the patient in the



hosbital. The place will be a aquiaet room of tLthe
hoépital. The procedure and reason for the reqgquest
will be explained and the written form read to the
family members. No information will be withheld from

family members . Compansation will not be offered.

&) There is no inteirview.
‘ ‘ N N

7 Thg‘family members may be benefited by learning about
contagious diéease; such as tuberculeosis in their
family or by 1earniné about hereditary diseases which
might affect other members oﬁ the Tamily at a later
time'. The benefits £0 society are great, because the
additional knowledge on diarrhoeal diseases and acute
lower respiratory infection in Bangladesh may be
applied to the care af future patients. These benefits
to familiés and socisty outweigh the risks. which are

non-existaent to the deceased and are only of transient,

- psychological nature to the Tamily members.

81 This study will reguire the use of the hosgspital record
and selected organ samples and body Tluids obtainsd
during the post-mortem examination. Fetus and abortus

samples will not be used.

12. BACKGROUND, RESEARCH PLAN AND BIBLIOGRAPHY
a) Backgréuhdq
Receﬁt‘édvanCQs in medical knowledge and diagnostic

techniques have not reduced the value of post-mortem



examination and a goal-oriented autopsy remains a vital
component in the assurance of optimum medical care to
the public. Study of a recent autopsy series (1) in a
university teaching hospital in USA revealed that a
major‘diagnosis was missed clinically in about 10% of
patients. The same study also revealed that systemic
bacterial, wviral and\fhngal infections were missed
clinically in 24% of ﬁafientg. In another autopsy
series (2). it was fouhd;that 13% of major clinical

diagnoses were not confirmed at autopsy.

In Bangladesh,  except for mediceo-legal purpose, post-
mortem examinations are rarely carried out. A small

number of routine hospital autopsies performed at
i . ' .

¢

ééATQ-Cholaré Research Laboratory (4,5,24) and latér at‘
ICDDﬁ;B“(S) réveal :that‘ dehydration. colitis,
pnéumoﬁi;, marasmugg sepsis and hypoglycaemia are the
major causes of death in acute diarrhoeal illness.
Anather strikiﬁg finding in about a aquarter of these
patiént5 was'segmen£al necrotizing enterocolitis (3,6).
ThiSJaCUEé ahd often fstal complication of infectious
diarrhoeé; usuaily Eccurring in children in developing
coﬁntries, has been descfibed by various authors as
”pig;bel;Jenteritis'necroticans” (7,8) and "necrotizing
éngekdcoliﬁié" (9,10). ‘ﬁlthohgh various aetiologic
agénﬁs'haéé Been péoposed for this disease. including

il

rouhd wormé (11), beta toxin of cClostridium perfringens

7



(7) and sweet-potato trypsin inhibitor (8), the
pat%ogenasis of SNE remains unclear. We propose -to
investigate the role of . perfringsns type A and C and
possibly other anaarobic bacteria and Klebsiella spp .
in‘the'pathogenesis df segmental necrotizing enteritis
and/or colitis. 3 ‘ :
A SN |

It was also noted that abute diarrhoeal illness and
pnau&oﬁia'bccurred concurrently (14) and pnsumonia was
detébted in 2/$rd:of the fatal cases of acute
diarrhﬁeaf:illness in Bangladesh (3). dAcute lower
respiratory infections and acute diarrhoeal illness are
the two leéding causes of death (respectively
écéo@nting}forl43% and 33% deéths) in children below
5 gearé of]age'in thg world (12,13). Comprehensive

studies for .the identification of infective agents in

'
n

pneumohialégses werd not carried out in the last
autoﬁsy series atiICbDR,B. Histological and
micfobiblogical examination of lungs will identify the
aetiological agents of pneumonia and may help explain
the high incidence of concomiiant pneumonia in fatal
QasesJof acute diar}hdea {diarrhoga-pneumonia complex).

- . | ) .
Althdpgh the aetioclogic agente in patients with acute

diarfrhoea can be identified in most cases. there
remains a high proportion of cases with debilitating.

persistent and recurrent diarrhoea., where no causes are



found. Many of these cases alsc have malabsorption.
Coeliac disease (gluten-sensitive enteropathy of
children), tropical =zprue (idiopathic tropical
malabsorption syndrome), chronic non-specific
i%flammatory bowel disease as well as various .other
intestihal'and extra-intestinal diseases cause chronic
diarrhoea (15,16,17). \ Many patients with persistent
andlrécuﬁr@nt‘diarrhoeaicome to ICDDR,B. But Tinally
tﬁey po tb.oﬁher hospitals with surgical problems or
wit% éﬁdjstaée syséémic complications and we do not
ndrmally expect to qérform many autopsies on this wvast
group of patients. TLindenbaum gt al. (18) in a study
at the SEATC-Cholera Research Laboratory described sub-
ciinical small inte=tinal disease and sub-normal
absorption tests in Bangladeshi population. We intend
to investigate these Tindings again when post-mortem
exahination is carried out within 6 hours of death.
Comprehensive quantitative microbiological studies of
eﬁtire small inteétina may establish the role of

bacterial overgrowth and colonization in upper small

ihtéstine {and the nature of associated microorgénisms)
in the aestiology of persistent diarrhoea. Estimation

'
i

of. membranewbbUnd digestive enzymes and histological
1. ' .

appéarandeiof smali bowel mucosa will reflect the

clinical picture of these cases.
o : ‘ i _ .

o

: . ‘



Haemolytic-~uraemic syndrome {HUS) has been described as

a serious complication following Shigella dvsentei v

(13.20). Post-mortem peaetrcutaneous needle-biopsies of
kidneys were studied at Cholera Research Laboratory
betwesn l??d\té 1277 in patients of severe Shigelila
dvseniery with hasmolytic-uraemic syndrome (21). Post-
mortam examination of k%dney and brain tissue in
shigellosis p%tients who develop HUS will enable us to

understand the pathogenesis of this syndrome.

| . . X .
In cases 'of acute diarrhoea microvascular endothelial

damage énd foéal ﬁaembrﬁhages in the lamina propriaz of
colon;c: mucdaa,' morpﬁblogically resembling local
Shwartzﬁahrfaacﬁion,.ha%é bgen described (22). These
may iqd;céte Qytotoxic actioﬁ of VT or Shiga-like toxin
or beféntoki%-of C.ipérfﬁingegs. *When electron-
microsqoﬁel(EM) facilities become available at the
Centre, Wb shgll be abia to study the occurrence of
local S%wart?mah reactiqh in the pathogenesis of acute
diarfhoéa; |

tately, the possible role Qf Campylobacter pylori in

the aetiologyjof‘gastritis and peptic ulcer is being
' . || . Co 1

. ‘ ‘ !
widely , gnvastigated 23 . | Histological and

microbiclogical examination of gastric mucosa for
Campyivbadttér pylori will help detérmine its prevalence
and role in the aetiology of gastro-duodenal diseace

and bénsisfant diarrhoea‘ Thorough post-mortem

10
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gexamination may also identify dizeases common in
developed countries,. but seldom diagnosed 1in
Bangladesh, e.g3. Coeliac disease. Crohn’'s disease and

ulcerative colitis. :

Post-mortem examihations are rarely carried out in
developing-couﬁt?ieé fpr various reasons. Our
capability at the ICDDLR.B to perform autopsies zhould
prove to be a valuable resource for obtaining more
information regarding morbidity, mortality and causes
of disease inrdévelopin? countries.

Researcth plén

1) P;tiant selectioh: Any patient, who dies of

diarrhoeal iliness.and/or respiratory infection at
the Clipical Rese;rch Centre of ICDDR.B will be
aiigibla for entr; into this study. Meadico-legal
implications will;always be kept in mind., while
cgrrying out thése post-mortem examinations.
Cases where foulpiay is suspected and there are
signs of physical injury or of poisoning. will be

excluded from this study and the matter will be

brought to the notice of the legal authorities.

2 Inhformed consent: after the death of a patient,.
the family will be consoled by the attending
physicians and nurses. The physician will ask the

family for permission to carry out post-mortem

11



3)

examination. Reason for the request will be
stated and it would be explained that there is
need for ‘our physicians to learn the exact cause
of Qeath in order to deliver getter medical care
ﬁojother patients in fTuture. Permission for
perforﬁing autopsiés at ICDDR.B has been obtained

from the Ministry af Mealth and Population

Control, Government of Bangladesh.

Autopsy procedure: The post-mortem examination

will Qg carried out by a trained and certified
pathologist. Firgst a subclavian vencus blecod
sample will be drawn and 1f indicated cerebro-
apinal fluldd will bé collected by lumber puncture.
Routinely a thoraco-abdominal incision will be
made to disssct abdominal and thoracic organs.
Special permission will be obfained‘to examine the
brain, when clinically indicated. Samples firom
differant levels of Gl tract, lungs, liver,
Ridney, splaen, lymph node and bone marrow will be
fixed .in fqrmol—galine for histopathological
e%amination; Gram-stain for bacteria, Ziehl-
Neélsan:étain‘for mycobacteria and periodic-acid-
S;ﬁifffaﬁd silver-staining methods for TfTungi and
prqtozoa Qi11 be c%rried out in tissue sections,
whgré the clinical and histological features

suggest possibility of such infections.



4

5)

&)

Microbiolegy: Samples for microkicological studies
will be collected if autopsies are performed
within & hours of death. Mucosal scrapings and
contents of Gl tract, lungs and other tissue,
blood ahd other body fluids collected during the
autopsy will bé cultured aerobically and
anaerobically ﬁo i%olate bacterial pathogens which
are a#éociated? with diarrhoeai illness
( Salmonella, Shigslla, diarrhoeagenic £. coli,
Agromonas, Plesiomonas, Yafsinia, Campylobacter,
Qﬁbrio,i&logtkidja%and Bacteroides). Presence of
bacterié, which %re at present not considered
énteropathogenic; é.g. Kiebsiella sp. will also be
Fecordsd.‘ Béctérial isolates will be identified
byjespab}ished tecﬁniquec. Diarrhoeagenic £. coli
wiﬁl be identified according to categories.
utilizing bio—assays and bBNA-probes, which are in

the process of being introduced to the Centre.

Bacterial counts: @ The total number of bacteria
present in each ségment of.the small intestine

will be estimated. |

Microscopy.: Specimens will be examined for
pafasites and smears will be stained with specific

s | ! . : .
stains to detect protozoa {(Grfardia. Crypltosporidia

and Amoeba sp.).

%9
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Worm burden: The type and number of worms present
in the intestines of each individual will be noted

and recprded.

Electron ticroscopy (EM): Representative
spacimens will be negatively stained and examined

upder the EM for viral agents. Where appropriate,.

‘immune”EM will bhe employed to confirm the presence

"and identity of viral agents.

virus identification: Identification of aroup A

rotavirus. and enteric adenoviruses will be

attempted in cases of acute diarrhoea in children

1
below 3 years age.

TJoxicology: Gut contents will be homogenized and
' !

i't:;he supernatant extract will be tested for

|+
i

microbial toxins 1n cell culture by ELI3A and in

rabbit gut loop.

a) when there is clear svidence of dysentery,

test for Shiga toxin will be done:

b when pseudomembranoga colitis is suspected,
teste for the presence of toxins produced by
C. aiffjcilé (ELISA and cell culture) and
C,_parfringeés types A and B (guinea pig <kin

test) will be carried cut;

14



11)

12)

) cases of non-dysenteric bloody diarrhoea will

pa tezted for VIT-1 and VvT-11;

d) clear caszses of watery diarrhoea will be

tested for cholera toxin, LT and 8T:

e) int%aperitdne%l inoculétion in adult mouse
| and rabbitigu& loob will be used in
situations where known pathogens are not
identified, particularly 1in cases of

persistent diarrhoea:

T) in .confirmed cases of shigellosis. the level
of ‘Shiga toxin will be measured 1in sera and
the results compared between patients with

and without HUS.

Estimation of membrane-bound digestive enzvmes

{MEBDE ) : In cases of persistent diarrhoea, the
level of MBDE will be measured in the upper small
intestine. It is Ethe best indicator of mucosal

damage and maldigestion.

Peroxidase-antiperoxidase (PAP) studies: In

histological sections showing evidence of
bacterial invasionlor surface attachment or viral
infeetion Qhere pogitiye isolation was not made,
Pak staining mét%ods will be carried out to

identify; the pathogen. PAf methods can also be



14)

15)

used with convalescent serum from patientz to

detect foreign antigen in the tisszue.

Examination of lung tissue: Most of the above

techniques can be used to identify pathogenic
viruses, bacteria and mycoplasma in lung tissue of

ALRI cases associated with diarrhoeal illness.

Examinatipn @f kidoey and brain: In confirmed
cases of shigellosis, :histological changes in
kidney and brain will be compared in patisnts

presenting with and without HUS.

Collection of sp

Intestines:

“a) Five equally spaced segments from the small

intestine (approximately at 2, 25, 50, 75,

98% levels) w}ll be removed for histology and

microbiology”' Further 3-4 sections will bke
|

taken from the large bowel including caecum.

b 5 cm long segments of small intestine from

eadh of the above levels will be opened and
the miucosa %craped with a sterile wooden
tohgue‘depréésor. This material will be
divided into 2 portions and one-half will be
frozen at :7006 for virology and enzymology
studies. The sagondmhalf Wwill be used for
bacterial couhts.

16



c)
intestine at 98% level and the caecum/colon
(@hich should be 7~10 cm long and the volume

| df&éon?entg -5 ml from each) will be stored
: se'ba'ratély E.at 2709C for toxicological
studies. .

d) Bloéd.wili Be cultured aerobically and
anaerobically and serum stored for toxin
measuramants ét -20°¢C.

) énﬁrum and pvyloric portions of gastric mucosa
will be taken for histology and some
SCbépings will be cultured for cCampvilobacter
pylpri in épecial selective media and

f incubated anaérobically.

T Lung tissue will be taken Tor histology and
anothear porti&n will be collected in sterile
container with saline. after bacterial

~culture the latter will be stored at -20°%C
‘for mycoplasma and viral isoclation.

g); Brain and kianey tissue will be taken for
‘histoiogy only.

Ihformation regarding the identity of the patient

and results of autopsy will be trzated as strictly

ICHDR.B LIBRARY
PDHAKA 1212

The contents of another segment of =mall

17



c)

confidential. However, results of the autopsy
will be made available to the family members and
on reguest to the Ministry of Health of Government

of Bangladesh.

FACILITIES REQUIRED

The bresent'morgue, cmidroem and laboratory spaces will

~

be utilized.

ANALYSIS OF DATA

1. Data sheets containing information on history.
clinical findings and antemortem laboratory data
lwill be prepared.

Z2. Post-mortem histobathological and micrcbiological
findings will be tabulated.
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FLOW CHARTS

After recording gross autopsy findings,

samples of following

tissue will be fixed in formol-saline and paraffin sections
will be stalned by the followlng methods and findings

recorded.
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s) Mesenteric iymph node and

enlarged/suspicious lymph
nodes‘from other sites

't) . Bone. marrow from lumbar

vertabral body/other e
pathologlcal site - .

u) Braln*and menlnges - : :
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Whare tha cllnlcal hlstoﬂy and/or ‘histological features
recordad above are Suggestlve,.the following histochemical
staining procadures on relévant blocks will be carried out

and flndlhqs wlll be recorded !
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Flow charts for bacteriological examinations of wvarious pwost-
mortem samplas
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Flow chart for'microbiological analysis of gut scrapings
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14. ITEMIZED SPECIFIC TASKS FOR EACH LISTED INVESTIGATOR
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Cr. M. Movyenul Islam

To perform autopsy and histological interpretation.
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To carry out microbiological investigations and
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- of your relat?Vé.;g EE AP

- below. {r

CONSENT FORM
(Post-mortem study)

Pathological and microbiological studies of Fatal cases of diarrhoeal
illness and acute lower respiratory infections

o G o ;
STATEMENT. TO Bﬁ READ TO THE RELATIVE/GUARDIAN WHEN CONSENT 1S OBTAINED

v
N

St {

" I N

Diar rhoeal diséase and ‘bneumonia are important causes of death in
Bangladesh daépipe recent imprdvements in our diagnosis and Lherapy.
Our present understanding of the causes of fatal complications in
these diseaséﬁ‘i$ incomplete. ?ou.will understand that we can learn
more about these; complications: by investigation of the dead bodies.
With this knowledge we will be . able to further improve diagnosis and
treatment of these diseases. In this way it might be possible that we
can save other.childrén/adilts in the near future. We therefore ask
your permission to.carry out a, post-mortem investigation on the body

{
[
'

o0 L i, )
This will be perFormeq by ia Tudly trained and licensed pathologist.
The procedure 'Will be conductedin a manher that is fully within the

Claws qf Bangladesh. We have‘got?permissidw of the Ministry of Health
"and Population 6f the Government of Bangladesh to perform such inves-

tigations. If-ybu'approve, this , examination will be parformed within
24 hours after death. : '

AN abdominal incision will be wade. Through this incision. parts of
different organs will be taken out for inspection and micreoscopic

cexamination. The wound will be istitched and the body will be handed

over to you immediately after the procedure. If vou wish, the results

~of the investigations will be made available to vou.

"For the benefit of human beihg;if you agree to cooperate with us in

this study then please put your signature or left thumb impression

oy

/
to

Signature of 1nvestigator

:Signature/fietft thumb ihhression

!
I
i
' of Ralative/Guardian

Date . G

’ ' I

Sianature of Witness : Name of Guardian

Date ' : 1 Relationship with patient _

. P I é L Hospital Regiztration No. _
: o ' i
’ |

|
MISC/CONSENT  FRM



pES. 4

o Lok : :
S g“ﬁ.!'ﬂ‘;‘g BRI TRE)
S E,j! & S Mﬂ'” .
S R RS F e
- . "Majot General M R Choudbury,
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Commnnidant,

ARMED FORCES INSTITUTE OF PATHOLOGY AND

) _ TRANSFUSION, DHAKA CANTONMENT, BANGLADESH
|'? R Telephon§ t 604230

Cyd : e 1060
AF.'P&T L!;.*:‘i ;{t’. trseptelﬂber 1989
| AR .l; N I T
‘ P ST LT LT O L
j C/5 S L;¢-7!}:]}‘“* ot r‘
| e A T
.~ br. Saul Tzipori , . . . . SO Joor
b Associatehbirgctoﬁ ‘ji;lr ';uir P
' Laboratory Scieﬁceshoivisioﬁﬁdy.’; ARy
H ' R - " ; Lt oy \ 'L ) :
© ICDDR,B, ;Mohakhald, bDhakay ;' [+ . |
ST U 1) S TR S | P
R G :w'.i‘yi”' ‘n.!{ .
- Dear Dr. Tzipori,d i }»‘,, T i ;
: ' VIS B L S P L '
! Ciprh IUREE R A L

| Thahk.you'férlyour‘1etter‘dated 16 Aug'89. I have gone through

! the protocol entitled "pPathologidal and Microbiological Studies on

Primarily Fatal Cases of biarrhoéal Illness and Acute Lower
Respiratory Infédction®.:By and large 'this is a well written protocol
which envisagesto probe inito 4n area of research which is important,
I however have certain commeént$/observations for your consideration.

ro. . ; M R
1, In my opinion ‘the ptéscribéd!fo:mat of ICDDR,B for preparation
of protocols should have been folldwdd: 'Abstract Summary' an
~essential partiof such write-upsiis ¢ohspicuous by its absence.
' ' METER ER ' oy, . o

AR IR , . b ) .
:2. A flow chart depicilng-the‘pfbcedures which are to be adepted
‘idn this investigation may be;incqrporéted in the protocol,

' ! " . . . h . . S

3. The investigdtors. should indicate specifically the types of
viruses which are to be isolated and studied.

1, Specific'i

ﬁdicatioﬁs should aiso’be laid down for toxicolo-
glcal studies. B

. t

5. Post-mortem inveStigationsifrom medico-legal points of view
should have been included. [ !

In the light of the above; 1 feel that this protocol may be

modified. ! b P .
[ : . oo _I‘ 1
. with'wéfm'rega:dsi S '
Dy arese o
’ S ;‘ R A Yours sincerely
b o
A
! |.: ' [ i ) |
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oo
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IF1T § ©S9008Y ' Phone : 313048
« ©5H80d 319401

s QAR e Wiy 2eRHOR 312108

izt fre gIAAIola, (HR-B-0eTt Tor
BIa1- 5209, AT |
Bangladesh Institute of Child Health

Dhaka Shishu Hospital, Sher-e-Bangla Nagar
Dhaka—1207, Bangladesh.

Dated, the 28th November'89
To,
Dr. Saul Tzipori
Associate Director
Laboratory Sciences Division

Dear Dr. Tzipori,

Thank .you for asking to review the protocol. This project may
hopefully contribute to increase the knowledge on diarrhoeal mortality
specially in the cases where the causative organism is not known. The
work may also lead to the recognition of some entero-pathogens which are
not yet identified &s the causative organism of diarrhoea.Further, it
might help to understand the exact pathogenasis of different organisms.
However, I am afraid that the established ELISA methods will fail to
detect all the entero~toxins such as the new cholera toxin. Because
the in vitro tests for NCT is yet to be developed and the production of
NCT by the organisms other than Vibro has not yet excluded. The use of
rabbit ileal lsop model, as proposed in the project proposal, is unlikely
to give any response to the supernctant of the homogenised gut as the
toxin (&) released is supposed to irreversibely bind to the receptor
site of the gut and the excess toxin(if any) will be too little to give

any diarrhocagenic response. The attempt can be mad& with concentrated
(20 - 30 times) supernatent of thd homogenate.

Otherwise I suggest that thelproposal should be supported.

Sorry for the delay in responding. We are trying to get Govt.
permission for autopsy. ’

With best regards.

Yours sincerely.




