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Title : Studies on the c¢linical manifestations
and toxicities by Aeromonas hydrophila
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Abstract Summary :

Strains of Aeromonas hydrophila are increasingly being isolated from

cases of diarrhoea almost all over the world. It has been reported
that these organisms may be responsible for nearly 5 percent of the
diarrhoea cases in a community. A large number of A. hydrophila
strains are also isolated at ICDDR,B from diarrhoeal patients. They
have been reported from_various animals and the environment as w§11.
Most of these organisms isolated from various sources were found

to be enterotoxic and cytoxic. The enterotoxin was found to be a

heat and pH labile protein that stimulates the production of cAMP
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in the intestinal epithelial cells of experimental animals. There
is supportive evidence that the cyftotoxins may be haemolysins.
However, very little is known about the clinical features of the cases
although the available literature indicates that they may cause mild to
severe choleraic diarrhoea in man. Except their isclation in pure
form on primary culture and demonstration of enterotoxin in-vitro,
very little is known about its role in the aetiology of diarrhoea.
Knowledge regarding the epidemiology éf the organism is also meagre.
The proposed study aims at determining the clinical features of the
disease produced by them and delineate some of the epidemiclogic
parameters which will be of great help in formulating proper
intervention and prevention measures, The study also envisages to see
if the strains isolated from acute diarrhoeal cases in Bangladesh are
all enterotoxic and/or éytotoxic, and if so, to compare them with -
isolates from healthy individuals and if possible, animal and emviron-
mental isolates of this country to determine their relative toxicities.

Through serological studies with acute convalescent sera against

.homologous and heterclogus strains an attsmpt will be made to establish

their exact role in the aetiology of diarrhoea. The study may also
explore the possibility of any correlation between biochemical
characteristics and enterotoxicity and detection ¢. tox gene by DNA which
may enable us to avoid cumbersome, time consuming and expensive animal
experimentation

Reviews ;
a, Research Involying Human Subjects i

b. Research Review Commitige L
¢, Director ; '

d. BMRC
e. Controller/Administratox :




SECTION II - RESEARCH PLAN

A, INTRODUCTION

1. Objective :
a. To study the clinical features of the cases of diarrhoea
wherefrom strains of A. hydrophila are isolated as the only

suspected aetiological agent.

b. To examine the enterotoxigenicity of A. hydrophila strains
isolated from cases of diarrhoea, healthy individuals, water

sources and sweage in Bangladesh.

¢. To study the cytotoxicity of the strains isolated from

different sources as noted in (b).

d. To study the serological responses like neutralisation of
enterotoxic and cytotoxic activities of the.A. hydrophila
strains isolated from cases of diarrhoesa caused by these
organisms with antisera collected from the convalescent

patients,

e. To examine the possibilitﬁ*of any correlation between the

biochemical characteristics and enterotdxigenicity.

2. Background : Strains of A. hydrophila have been isolated from

cases of diarrhoea, healthy individuals, snimals, water sources
and sewage and have been impyycated as causative agent of

diarrhoea in children in various countries (von Graevenitz
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and Mensch, 1968; Zajc-Satler 33_353.1972; Chatterjee and Neogy
1972; Bhat et al, 1974; Sanyal et al, 1972, 1975 a,b, 1977;
Wadstidém et al, 1976; Cumberbatch et al, 1879; Trust arid

Chipman 1979, Bhatia et al, 1980; Daily et al, 1981). These
organisms have been found to produce an enterotoxin and cytotoxins
irrespective of their sources of isolations (Annapurna and Sanyal,
1975; 1977; Wadstidm et al, 1976; Dubey and Sanyal, 1978, 1979).
The enterotoxin has been purified to electrophoretic homogeneity.
(Dubey et al, 1980) and cytotoxins were found to be haemolysins
which could be separated from the enterotoxin {Ljungh et al, 1978;
Dubey et al, 1981 b}. It has been observed in experimental models
that A. hydrophila enterotoxin may act through mediation of

CAMP (Sanyal et al, 1978; Dubey et al, 198la). Attempts have been
made to correlate biochemical characters with enterotoxicity
(Ljungh et al, 1977; Burke et al, 1981), but the studies had

certain lacunae and the results are equivecal.

However, no work has yet been done to prove the diarrhoeagenic
capability of A. hydrophila strains except their isolation in pure
form on primary culture from culture from cases of diarrhoea and
demonstration of enterotoxin production by them in vitro. Although
they have been reported to be isolated from mild to severe cases of
diarrhoea {(von Graeveneitz and Mensch, 1968; Chatterjee and Neogy
1972; Sanyal et al, 1975; Cumberbatch et al, 1979; Trust et al,

1979), very little is known about the clinical features. Except



one report wherein the incidence rate was shown to be 5 per cent
of all the cases of diarrhoea in a community (Sanyal et al, 1977)
and its isolation from different sources as noted eariier, no

data is available regarding its epidemiological aspects.

Rationale :  A.hydrophila has been implicated as a causative agent

of diarrhoea in many countries. A large number of strains are isolated
at ICDDR,B from diarrhoeal patients where no other enteropathogen

is detected. However, very little is known about the clinical features
of the disease caused by this organism and no systematic study

has yet been done regarding the enterotoxicity and cytotoxicity of

the strains isolated at ICDDR,B. Further, except its isolation

in pure form on primary culture of diarrhoeal stools and

demonstration of enterotoxin and cytotoxin in the isolates, nothing

is known about its diarrhoeagenic capability. The proposed study

will allow us to delineate the clinical features of diarrhoea caused

- by this organism which will be of immense value in formulating
appropriate intervention measures. The study will also provide
informations regarding enferotoxicity and cytotoxicity of the

organisms isolated from various sources. These u.ra are essential

for proper understanding of the pathogenesis of the disease and
planning of intervention and prevention measures. This study also
envisages to establish conclusively through seroloegical studies,

the role played by this organism in the aetiology of diarrhoes.

Moreove r, studies of biochemical characters vis-a-vis enterotoxicity
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may lead to the exploration cf some correlation between enterotoxin
production and certain biochemical characters which will be of
great value in the laboratory for easy detection of enterotoxigenic
strains. Thus the proposed study will allow us to determine the
overall significance of frequent isolations of A. hydrophila strains

from diarrhoeal patients in Bangladesh.

SPECIFIC AIMS

1.

To determine the clinical features of cases of diarrhoea caused
by A. hydrophila.

To determine the enterotoxicity of A. hydrophila strains isolated
from diarrhoeal patietns and other sources in Bangladesh in

experimental models as well as by P32 DNA probe-~technique.

To determine the cytotoxicities of A. hydrophila strains isolated

from different sources in Bangladesh.

To see anti-enterotoxin response by neutralisation test in ileal

loops or skin PF with convalescent patients’ sera.

To see anti-cytotoxin response by neutralisation test in CHO

or Y1 cell culture with convalescent patients' sera.

To examine cross Teactivity on neutralisation of A. hydrophila

enterotoxin by antibodies against cholera and E. coli enterotoxins.

To find out simple biochemical tests to detect toxigenic strains.



T' C. METHODS

ﬁ I'. ~Epidemiology and Clinical Features :
oot
SRR | Dacca hospital surveillance patients, a 4% systematic sampling

of all patients coming to ICDDR,B will be studied. To enrich the
sample we will also study the first five patients attended to
the §npatient: treatment centre each day from 9:00 a.m. to
5:00 p.m. Only those patients excreting A. hydrophila as the
W e .
N sole enteropathogen will be included in the study. Tuénty
A. hydrophila diarrhoea cases from each of the following age
] H gréups will be studied: 0-5 years, 5-9 years, 9-14 years and
14 +. Five age and sex matched control subjects will be
1?\ ' selected from non- diarrhoeal patients attending the ICDDR,B
Staff Clinic each day. The standard surveillance study
questionnaire will be administered to all patients. Each
inpatients will be examined by one of the investigators
mﬁ’l | at the time of admission and will be followed closely. The
- average incidence of A. hydrophila diarrhoea is expected to

be 5§ percent. Therefore, a total of 1,600 patients need be

screened for the study.

2. Determination of enterotoxigenicity :

Twenty-five strains of A. hydrophila isolatead and preserved in
the Microbiology Laboratory of ICDDR,B from each group of
diasrrhoea cases, healthy individuals and water, sewage and

: 1f available
animals will be included in this study K_In addition all the



‘freshly isolated strains will also be tested. The following tests

will be done :

i. Heat-labile enterotoxin

a. Adult rabbit ileal loop test

b. Skin permeability assay
Although A. hydrophila enterotoxin was found to be toxic
for the following cell cultures (Sanyal et al, 1978), the

tests will be repeated with isolates from Bangladesh.
¢. Chinese hamster ovarian cell assay

d. Mouse adrenal (Y-1) cell assay

ii. Heat-stable enterotoxin

a. Time course of fluid accumulation in ileal loops of adult

albino rabbits with a representative group of strains.

b. Suckling mice assay

iii. P32 DNA probe technique

It is understood that the P32 DNA probe techaique of Mosley et al
{1980) will be available this year in this laberatory. It will,
therefore, give a wonderful opportunity to test A. hydrophila
strains for unequivecal proof of the presence in the genome of

of the genetic information ceding for the proteins of

heat-labile and heat-stable enterotoxins. This may confirm that
é: hydrophila possesses the genetic-information to produce these

toxins,



Tests for cytoxicity !

4. Chinese hamster ovarian cell culture
b. Mouse adrenal cell culture

c, Hela cell culture

d. Chick embryc system

e. Other tests, if possible, like fibroblast cells etc,

Tests for serological responses |

Blood specimens will be collected during acute and convalescent
periods frem all patients having documented A. hydrophila infection.
Hospifalised patients will have an acute sera drawn in hospital.

As soon as a surveillance patient is found to be positive, we

will send a fieldworker to collect an acute sera at home. Follow-up
visits will be done on all patients for convalescent sera, Blood
will be drawn by capillary tube method, as used at ICDDR,B from
young children and by syringe in 2 ml quantities from older
children and adults. The sera will be diluted 1 in 10 in nommal
.saline, distributed in 0.5 ml aliquots wherever possible in

small vials and preserved frozen at -20°C or if possible at ~709¢C
until the following tests are done :

a. Neutralisation of enterotoxic activity in adult rabbit
ileal loops.
b, Neutralisation of skin permeability factor activity in rabbits.

c.  Neutralisation of cytoxic activity in CHO, Y-1, Hela cell
cultures.

d. As haemolysins have been provisionally identified as cytdtoxins,
neutralisation of haemolytic activities using sheep
erythrocytes will he performed.

e, Agglutination test,



5. Cross reactivity between A. hydrophila, cholera and E. coli

enterotoxins

Although A. hydrophila enterotoxin was found to be neutralised by
cholera and E. Eé;i_antitoxins in ileal loop and skin permeability
tests (Sanyal et al, unpublished data}, cross reactivity on
neutralization by antibodies against cholera and E. coli
enterotoxin will be tested with isolates of Bangladesh in rabbit

gut and skin.

6. Biochemical characterisation to correlate toxin production will
be done with toxigenic strains on the basis of utilisation of
various carbohydratées, different compounds as the sole sources

of carbon, haemolysin production etc.

SIGNIFICANCE :

A hydrophila are being increasingly isolated from case of diarrhoea

. in different parts of the world. A large number of isolations of these

organisms are being made in Bangladesh as well. As very little is
known about the clinical features of diarrhoea caused by this organism,
this study will allow us to document all these fi.. sres which are
essential for proper diagnosis and prompt managemeint. This study will
also enable us to know whether all the strains iseolated from diarrhoeal
patients and their enviromment are enterotoxic and cytotoxic or not.
Knowledge regarding these factors are very important to understand

the disease and its epidemiology’ in their proper perspective in



Bangladesh. These will also help in formulating intervention and
prevention measures. As A. hydrophila is yet to be established in
the aetiology of diarrhoea in spite of their frequent isolations and
toxin production, the proposed serological studies will clarify its
fole in causation of the disease. Delineation of simple biochemical
characters that could be correlated with enterotéxin production

will make the detection éf enterotoxigenic A. hydrophila very

simple and easy and can be performed in all ordinary diagnostic
iaboratories where the cumbersome ileal loop and PF tests are not

possible to perform.
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SECTION 1II - BUDGET
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1. PERSONNEL SERVICES
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Sgcane Mr. Arun Ch. Das Asst. Animal Care
Eal Taker 10% 2,720
Md. Ishaque Lab. Attendant 50% 18,09¢ 9,048
To be named Field Asst. 50% 19,200 9,600
‘ g g , 2
To be named =Se;retary\ 50% 25,000 5&5229
2. . SUPPLIES AND MATERTALS:
AMOUNT UNIT

PROJECT REQUIREMENT

ANIMALS REQUIRED COST  TAKA
Aduit albino rabbits 250.00 120.00 30,000.00
Suckling mice 220.00 2,500.00

Tissue Cultures

CHO i 200
Y1 tests each  14.50
He La 200 tests 20.00
Haemecolysis 100 tests
Aeromonas Culture 3200 6.00
Pz, DNA Probe
Eggs 100 tests

3, EQUIPMENT:
Glass Equipments
Space in Deep Freeze

4. PATIENT HOSPITALIZATION:

5. OQUTPATIENT CARE: ~ Nil

2,900. 00
4,000.00
2,000.00
19,200.00

1,000.00

15,000.00

DOLLAR

1,500.00

1,000.00 -

.

At present no Research Officer and Lab. Technician available since
all are engaged with vesearch activities. These can be recruited

against the budget of this protocel.
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AMOUNT COST PROJECT REQUIREMENT
REQUIRED  UNIT TAKA DOLLAR
6. ICDDR,B TRANSPORT: 4.00 4,000.00
/ Mile
1,000 Mile
7. TRAVEL AND TRANSPORTATION
OF PERSONS: 3,000-00
8. TRANSPORTATION OF THINGS: 200. 00
9. RENT, COMMUNICATION AND
UTILITIES: Nil
10. PRINTING AND REPRODUCTION: 5,000.00
11. OTHER CONTRACTUAL SERVICES: Nil
12. CONSTRUCTION, RENOVATION i1

*ALTEFATION ETC.:




10.

i1.

12.

B. BUDGET SUMMARY

Personnel

Supplies

Equipment
Hospitalization
Cutpatients

ICDDR,B Transport
Travel-Persons
Transportation Things
Rent/Communication
Printing/Reproduction
Contractual Services

Constructions

Taka uss

86,956.00 15,300.00C

61,600.00 1,500,00
1,000.00
15,000.00
None
4,000.00
3,000.00
200.00
None
5,000.00
None:
None
172,556.00 22,000.00

Grand Total: US§ 32,785.00
Plus 30% + uUs$ 8,700.00



ABSTRACT SUMMARY

Although Aeromonas hydrophila has been implicated in the

aetiology of diarrhoea in many countries on the basis of its isolation
in pure culture, demonstration of enterotoxin production and

its mode of action,very little is known about the clinical profile

of the disign and the exact role played by this organism in causation
of diarrhoea. This study will help in delineating the clinical
features, establishment of A. hydrophila in the aetiology of

diarrhoea in Bangladesh and demonstration of toxicities of the

strains isolated from acute diarrhoe#l cases to be compared with

those from healthy individuals, animals and the enviromment of

this country.

1. Subject population : All age groups

2. Risks : No potential risk to the subject involved.

3. Protection against risk : Sterile methodology will be used.
4. Confidentiality : Not applicable

S. Privacy : Not applicable
6. Interview : Not applicable
7. Benefit : This study will help in establishing A. hydrophila

in the aetiology of diarrhoea. It will help in proper diagnosis

and formulations of proper intervention and prevention measures.

8. Use of Record : Hospital records will be used.
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1

2 Recommended3

T

Patient .- = ) . :
~Date Name Father's name Duration Types of . ‘e : e
_number and address of illness diarrhoea Abd.pain Fever Vomiting Dehydration fluids
; .
1
1
!
b
Discharge Duration of Volume of fluid A L4
' ~eTsFt heishi illness after administered Losses(volume) Other Any laboratory Diarrhoea iy family
g?;g'ﬁ & g stating treatment oral I.V. Diarrhoea Vomit complication  test § results during last] weék
e
Home visit and its outcome Comments :
§
yes/no/who

f Watery/liquid/loose/bloody/mucoid 2. mild/mod/mod.severe/severe/none

3. oral/1.v, 4,
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