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Abstract Summary

In Bangladesh the incidence of diarrhoeal diseases in animals are
high and a large number oI animal population die of this disease anmmallv.
A major percentage of the causative agents are bacteria followed by virus
and parasite. There are about 45 main aetiologic agents that are
responsible for cansing diarrhoea in domestic animals  “he nrotocel is

designed to look at the incidence of diarrhoeal disease in calves due 10

enterotoxigenic and entercdathogenic E. coll in two districts of Bangladesh

i.e. Dhaka and Mymensingh and to characterise them The study weriod will

from September. 1983 to 28th February, 1984.




SECTION - 11

RESTARCE LN

A} INTRODUCTLON

Tharp i o hioh worbidity O rortallity due s dimertco s ooomest clves in Bangladesh,

Cors tittle wer't has been dome on aetinloav of this discase in this

e P . . L e pen i e b .y - o v o 4o T T o) TR PP B4 M
country.  As onterotoNifenls daha cnteropathogenic nadnerionia <04l dn one

‘ J7 taie majorcauses of JloUvhogi dnociloos i sther countries - B.ocold

as the eost conmon bacterinl Cuuscs

and Salmoncllac were Toedlsn

af pecnatal! calf diprrheex in Britain UL Fisher 5 OALA Martinez {10767 (1)

nn. Al-Mashat & D.J. Tarlor - (1983) (2) .

it is cxpectod that the sane 2ay »e theye in Davgiadesh, we therefore

intend to look for the incidence of B. coli d:

country.

) BACKGROUND

Janson (1893 wns the fivst o point the isportancs of £, ¢oll ag 2

motentlal pathogen in co'ves. Since “hen its association with differentdisease

. {5} 4
conditions were studied by Khera & Dhanda {1963) and Verma & Adlakha (1970).(]

£ coli canscs diarrhest both in anirals § hunan heings either by invasion

of intestinal mucosa oY the elahoration of nterordNIns - Duront et al

(6) ) (8) 9.

1971, Isacson ct al 1677, Mpon 1971, Smith ot al - 1867,

The enterotoxigenic strnins of L. coli (ETECY is rerorted to cause diarrhoeanl

Cense in several wrocies of spimats (Moon et 2l 1874 (Smith et al 1967 .

1 o

{

9)
Swith ot al {1967) dobsorvod that enteropathogenic F.ocoll strains were able

to dilate isolated secments of calf intesting:s.




It was recognised by luq et al(1979) that certain strains of

Escherichia coli produce an enterotoxin similar to cholera enterotoxin
which causes fiuid accumulation in ligated ileal segment of adult rabbit's
& some other animals. It was further determined that the enterotoxigenic

strains of E. coli elaborate one or both of two plasmid mediated enterotoxins.

(i) High molecular weight heat labile enterotoxins (LT) similar to

cholera toxin which acts by the stimulation of adenylate cyclad

and (ii) A low molecular weight heat stable enterotoxin (ST) which acts

by the stimulation of Guanylate Cvclase {(4,5).

The most common diseases experienced upte 12 weeks in diseased calves

6
Read (1983}(1 ) in which:

Engl

were - studied by Andrews

1. respiratory diseases - 31.2%
2. diarrhoeas - 20.1%
3. eve infections - 11.20%

a1

4. navel § joint problems - 2.2%

In total 268 calves were taken for study & 3 died.

The haemolytic E. coli were the usual isolates from rectal swabs. No

Salmonella spp. were present,

Pathogenesis of ETEC mediated diarrhoea has been shown to be dependent

upon (1) the ahility of the organism te colonize § proliferate in the
part of the small intestine facilitating the attachment to the mucesa of

small intestine by its pilé {2) the ability to elaborate enterotoxin capable

of inducing copicus intestinal secretion




Further, the enterotoxins produced by some strains entercpathogenic for pigs
and calves and human being have been demonstrated to be plasmid controlled.
The particular plasmid involved being designated as Ent. plasmids are non-
chromosomal genetic elements of certain bacteria which can be transferred

(9

from one bacterial strain to another by sexual conjugation. Smith (1967)

(17}
Gav (1965) delireated three distinctive syndromes in new born claves which

he attributed to Escherichia coli

(1) The first svndrome, he characterised in his experiment coli- septicaemis,
occurs in the first week of life causing invasion of the it tissues of the

intestine, menifests bv fever § collapse & cause death.

{2} The secornd “orm so called enterotoxic coli hacillosis, occurs in the
first week of 1ife § is characterised by acute diarrhoea but no sVstemic

invasions whick mav cause death,

The third forr, enteric c¢oli bacillosis, occurs mainly after first week of
life & may be <escribed as the traditional "which score"” of calves.

fIm
Fisher et al {1975) conducted an experiment on fluid balance of calves with

1 defined entevic coli kacillosis and demonstrated that when fluid input
was maintained there wis no significant difference hetween the total fluid
output of healthy nondiarrhoealc calves, surviving diarrhceaic calves

and dyving calves,

{18)
Gyles et al (1978) conducted an experiment to transfer of an enterotoxin

(Ent.)} Plasmid from a procine entero pathogenic E. coli to E. coli K12 strain

in the intestine of newly weaned pigs. The Ent. plasmid carried genes

for resistance to tetracveline, streptomyein & sulfonamides.
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in Great Britain and United States PyoSmith & Halb's 1967a), In Canada
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in Belgium ©v Schoenasra 4 Foockeen beck 1073, ELw. Fisher & ALA,

Martinez - (19750

F
=
;
.
—
-
—u
.
I
.
y
>
.
:
s
~
')
i
=
o
&1
Y
T .
[
3
3,
=
=

e i IMImnOOTLIC oy in amd wocrergre respense on ointestinal
Shenlsodelavael Jnoonser and of oo duratiac

oo second tyie dw oof smaller melecslor welpnt, heat stable toxin that
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duration.

E. coll § Salmonellae were recocnised as the most common hacterial

caases of newenatal cnlf diarrhoea in Britain. Vety. Irnvest. Service,
(12)

a4 - {E.W. Fisher (1876) 0

(19)

1878% infected three nec-natal

>
.

calves and B, colj type =

JERIRNE S | [Tavemre e 3 - 3 i i Pl g - 3 z
sviee fren coll septicaenis by ine avenously administered

imraeovichalin Mo Severe enteric coli o bacillesis was develeoned in all

the three calves. [n the distal haif of

small irtestine stunting and fusion

0 villl were scen at Your dav
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METHOD & PROCEDURES:

L1

The study will be carried out in the diary farms at Savar, Dhaka
and Agricultural University, Mymensingh.

Subjects - Calves within one vear of age.

Number of specimens - 300, divided intc two groups. Each group will

have 150 diarrhaic calves znd 100 normal calves.

Collection of samples: The faecal samples of diarrhoea calves will

.

he collected by hand with glohes from the rectum. Aseptically the
sample will be collected in sterile universal container and
transported to the laboratory in ice in a foam hox and processed

for bacteriology within % hours at iCDDR,B Laboratory.

Or samples will be plated at the site of collection and brought to

the laboratory for incubation. Le

Culture: The samples will be plated onto MacConkey Agar along with

other diagnostic media such as SS Agar, TTGA media & Brucella agar

and incubated overnight 2zt 37°C Bile peptone medium and selenite

C

F broth are used for enrichment of V. cholerae, Salmonella §

Shigeila. Enrichment "roths are plated onto MacConkey, SS Agar and TIGA.

Biochemically confirmed two typical E. coli colonies are stocked in a

Blood Agar base slant in 1 drum screw cap culture vial and kept at

room temperature (M.I. Huq et al, 1979){13).

The enteropathogenicity § enterotoxigenicity test will be done from

these slants:

a. Enteropathogenicity: Slide agelutination test will be done

with commerciallv available antisera. The antisera availahle in

ICDDR,B laboratory are of following f serotypes:



1. E. coli (0K} antisera Poly A
026: K60, 0%5; K58
f111:K58, 0127a:K63

2. E. coli {0K} antisera Poly B
08ha;K6l, 0119:K69,0124:k72
N125:K70,0126:K71,0128:K67

3. E. coli (OK) antisera Poly C
018a018c:K77, 020a20c:K61, 020a20b:K84
028:K73,044:K74,0112a0112c:K66.

b. Enterotoxigenicity: E. coli strains are inoculated into 2.5 ml of

Tryvpticase Soy Broth + (.6% Yeast Extract medium already sterilized in
tubes suitahle for fit in a roller drum. For each run control
toxin positive and a control toxin negative strains are inoculated.

1 Cultures are incubated at 37°C in a roller drum running at a speed

of about 18-20 circles per minute.

After about 20-22 hrs. incubation the tubes are taken out and
centrifuged in a sorval refrigerated centrifuge for 15-20 min at
i 13000 rpm using SM-24 type head & plastic tubes. The supernate
liquid is devided equally in two vials. In one vial a drop of
sentarmyvein solution is added which will be used for ST assay.
The other tuhe is kept frozen at 60°C and 1is used for Chinese

-
hamster ovary cell assav (M.I. Huq et al, 1979)(13 )

SIGNIFTICANCE:

This studv will lead to a better understanding of the diarrhoea

aetiology of calves in Bangladesh especially the role of E. coli. This

will be of help in fermulating preventive measures for calf diarrhoea.



RATIONALE

Very little is known about the problem in Bangladesh. E. coli

is one of the commonest aetiologic agent of diarrhoea in calves all over
the world. This study may elucidate whether that is true for this
country as weil and if so what is the role of ETEC & EPEC strains. Then
informations are important to formulate national plans for reduction

of morbidity and mortality in calves,

SPECIFIC AIM:

To study the prevalence of diarrhoea in calves cue to enterotoxigenic

and enteropathogenic E. coll upto 1{one)} yvear of age.

FACILITIES REQUIRED

1. Laboratory space

]

Logistic support

3. Research work
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SAMPLE COLLECTION SHEET

Serial No.

1. Coliection Date:

~J
N

(a)

Time
Farm/Village : Location
3. Tag No./Brief description of the calf
— . (b)
Age Date of Birth i l
‘ Sex 0 j TQ ‘
Y Y
M M (¢c)
i 3reed
D D |
[ ! Ind JCross|Jursy1 Sk

Suckling/Harhivoroug_

4, Diarrhoeal informations:

(a) Recumbent/weak

{b) Faeces - liquid/Mucoid/bloody

(¢) Colour of faeces

(d) Onset: Date Time

(e) Duration -  Days hours

{f) Treatment Drug Course:
5. Past history of diarrhoea - vyes/no

6. TFaecal Exam. (if any): Date

Report

7. Other informations:

[,mw_m_ - Give "W mark in appropriate word:

Signature of Investigator
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SEROLOGICAL IDENTIFICATION OF EPEC

Protocol No.

Name of Investigator: Dr Habibur Rahman

Date:

F-Tag Microbiological Polyvalent OK SERA
NO

r Monovalent QK
SERA

Source E No
T
i
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