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SUMMARY la were typed as Salmonella typhimurium (5 iso-
lates), Salmonella dublin (3 isolates) and Salmo-,

A total of 66 laccal samples were collected from  nella enteritidis (1 isolate). Five isolates of Yc:rsi-r

diarthocic calves , aged from birth up to 2 months  nia enterocolitica were typed as O3 (3 isolatcs)

in El-Kalioubia and Giza Governorales. Baclerio-  and 09 (2 isolales) . Pathogenicity test was car-

logical examination of faccal samples revealed — ried oul using suckling mousc (echnique and the

that 23 samples were positive with an incidence  results showed that 12 isolates ol Escherichia coli

rate of 34.85 % . Escherichia coli was the highly — and all isolates of Yersinia enterocolitica were cn-

prevalent microorganisms with an incidence of lerotoxigenic .
isolation 34.85 % , followed by salmonella spe-
cics and Yersinia cnterocplitica (l3.64 % and

INTRODUCTION

7.58 % respectively). Seven cascs of diarrhocic

calves harbourcd mixed infection (10.6 %) while

16 cases were single infection . All isolates were  Diarrhoca in calves is a syndrome of great actio-

subjected 1o serological examination and the re-  logical complexity , in addition to the influence of

sults showed that 3 isolates of Escherichia coli  varied environmental , managemental , nutritional
were typed by O:k serolypes including Ol11 (2
isolates), O119 (1 isolate) whilc 6 isolales were

typed by K99 antisera. Nine isolates of Salmoncl-

and physiological lactors .
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The infectious agents capable of causing diar-
rhoca in the nconatal calves arc numcrous , the
most important bacterial enteropathogens arc cn-
terotoxigenic Escherichia coli , salmonellac and

Yersinia enterocolitica ( Snodgrass ct al., 1986).

The role of bacterial agents is more complex in
causing diarrhoca because they are associaled
with many attributes as certain protcins which has
toxic and Iethal effect on the host cells at a exqui-
silcly low concentration like the cnterotoxins pro-
duced by Escherichia coli . Other non proteina-

ccous substances like the

tloxic bacterial
cndotoxins ( LPS ) which are mainly lipoprotcins
and they arc biologically active at much higher
‘concentrations . Other protcins which are consid-
cred as major virulence factors as adhesins re-
sponsible for adhesion of the bacteria to the host
ccll like K99 , F41 , F17, F165 , 987 ( Ganaba el
al. , 1995 and Vazquez et al. , 1996 ) , many of
these adhesins act as haemolysins and immuno-

globulin proteascs ( Falzano ctal., 1993).

Salmonellac produce highly virulent enterobacle-
rins , cytotoxins and siderophores which destruct
the host cells and causes septicaemia. Moreover,
the LPS is another factor which play a role in an-
tiphagocytic capabilities ( Yolkoyama el al.
1998 ) . Invisins arc highly virulent proteins sc-
creled by Yersinia cnterocolitica and is responsi-
ble for attachment of the bacteria on host cclls as
well as Tor tissue invasiveness . Other antigenic

protcins V and W are responsible for resistance (o

- 66

intracellular Killing after invasion and after intry
phagocytic multiplication ( Finlay and Stanley

1997) .

The aim of this study was dirccted mainly to de.
termine the presence and prevalence rate of some
cnteric pathogens of public health importance g
Escherichia coli , salmonellac and Yersinia cnle.
rocolitica from untrcated calves with diarrhoey

before treatment .
MATERIAL AND METHODS

Samples :

A total of 66 faccal samples werc collccted from
untreated buffalo calves aged [rom fcw days up lo
2 months in El-Kalioubia and Giza Governoralcs
during the period from Oclober, 1998 up to Janu.
ary, 1999. The calves were suffering from profuse
walery diarrhoea tinged with blood , fever and an-
orexia . Samples were collected before their treal-

ment with different medication .

Isolation and identification :

Direct cultures onto MacConkey agar , blood
agar, Minica polyvitex agar, Salmonella Shigellx
Xylose lysine dextrose and Ccfsulodine [rgasar
Novobiocin (CIN) agar for isolation of salmoncl
lae , Escherichia coli and Yersinia enterocolitica
The plates were incubated at 37(C for 24 @ 4
hours for salmonellac and Escherichia coli and
25 (C for 48 hours for the isolation of Yersiné

enterocolitica ( Adesiyun ct al. , 1992) .
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Indirecl cu’lluring in Sclenite F-broth ;m(.l tetrathi-
onate broth as pre=enrichment fluid media and in-
cubated at 37(C for 16 0 18 hours and an inocu-
lum  was_, streaked onto - MacConkey  and
Salmonclla Shigella agar for isolation of salmo-
ncllae . For Yersinia entcrocolitica , cold enrich-
ment method ( Greenwood ct al. , 1975 ) was ap-
plicd on phosphate buffer saline at 4(C for 3
weeks and subculture onto Cefsulodine Irgasan

Novobiocin (CIN ) agar .

Al least 3 suspected well separated colonies were
subjected to oxidase and catalse tests (Konneman
ct al., 1992) . Oxidasc negative and catalse posi-
tive colonics were tested with API 20E Kit Sys-
lcm (APL#2010).

Isolates were serotyped using the available poly-
valent and monovalent antisera by slide agglutina-
tion test according to Edwards and Ewing (1972).
Escherichia coli isolates were identified serologi-
cally by using Wellcome Escherichia coli diag-
nostic antisera . Standard type culture strain of Es-
cherichia coli (431 ( 101 : K30) 99 : F41 :
N.M.) kindly supplicd from National Animal Dis-
case Center, USA used in the preparation of K99
antiserum. Scrological identification of suspected
salmonella scrovars was carried out according (o
Kauffman-White scheme using Salmonella poly-
valent and monovalent 107 and 1Hi antisera ob-
tained from Wellcome Research Laboratories, Be-
chanham, England. Yersinia cntcrocolitica O-

grouping antiscra were obtained from DENKA

Vet.Med.J..Giza.Vol.48,No. 1(2000)

SEIKEN Co. LTD , Tokyo , Japan,

2l
|

Pathogenicity test : !
All Escherichia coli and Yersinia enterocolitici
isolates were tested for its ability to produce heat
stable toxin by the infar}t mousc test  ( Pai and
Morsc , 1978 and Robins-Brownc ct al., 1993) .,

I

RESULTS

The faccal samples collected from diarrhocic
calves ( 66 ) showed that only 23 ( 34.85 % )
were positive for enteric pathogens  ( Tablc 1) .
The most prevalent isolates were Eschcerichia coli
16 cases (24.24 % ) , followed by Salmonella 9
cases ( 13.64 % ) and Yersinia cnlcrocolitica 5

cases ( 7.58 % ) ( Tablc 2) .

Table (1): Incidence of cnteric pathogens in

faccal samples.

Total No Positive Ncgative
Of samples | No. % No. o
66 23 |34.85| 43 |65.15

Table (2): Incidence of different pathogens in
positive samples .

No./total %
Isolalc
Escherichia colil 16/66 24.24
Salmonella 9/66 13.64
Yersinia enterocolitica 5/66 7.58
67
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The recovery ol these pathogens was in single in-
(2424 % ) and in
( 10.61 %)

(Table 3 ) . The distribution of isolates in correla-

lection pattern in 16 cases

mixcd infection patlern in 7 cascs

tion to age revcaled that Escherichia coli was re-
covcered as single infection in calves 0 -2 weceks of
age while salmonellac and Yersinia entcrocolitica
wcre revealed from older calves at the age of 3 -4

weeks and 7 - 8 weceks respectively ( Table 3).

chia coli were typed by O:K antiscra

Scrotyping of thc isolates showed hy 3 G|
h : o e

' 2 isolillc,

belonged to O, 119 K69 and one isolale bck’"gc(
to O111 : K58 . On the other hand , aj iSOlalc,
were lyped by K99 hyperimmune sera and (p, i
sults showed that 6 isolates were K99, Ty,
isolates were cnterotoxigenic with an incideng

rate of 75 % ( Table 4 ).

Table (3): Pattern of isolation of different enteric pathogens in

correlation to age .

Type of No. of Age
olate infection | isolates % (week)

Escherichia colil Single 9 13.6 0-2
Salmonella 16 cases 5 7.6 3-4
Yersinia enterocolitica | (24.24%) 2 7-8
Escherichia coli + Mixed 4 4 7-8
Salmonella 7 cases
Escherichia coli + (10.61%) 3 4.6 7-8
Yersinia enterocolitica &

Table (4): Serotyping and enterotoxin production of

Escherichia coli isolates.

Total
Serovar | O119:K69 | O111:K58 | Untypable
No. %
O:K antigen 2 1 13 3/16 18.75
K99 1 0 6/16 37.5
Enterotoxin 2 1 9 12/16 75
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Table (5): Salmonclla serovars isolated from diarrhocic calves.

Antigenic schecme
Salmonclla scrovar No. Phas
O antigen e
[ I
Salmonella typhimurium | 5/9 | 1,4,5, 12 i 1,2
Salmonella dublin 39 | 1L,9,12 g P .
Salmonella enteritidis 179 [ 1,912 g.m| 1,7

Table (6): Scrovars and cnterotoxin of Yersinia enterocolitica

isolated rom diarrhocic calves.

Isolated | No. of pOSiliVC

serovar No. for enterotoxin

. . 03 3/5 (60%)
Yersinia enterocolitica

09 2 2/5 ((40%)

Using the polyvalent O , H as well as the monov-
alent antisera [or Salmonella serotyping , 5 Sal-
monclla lyph.imurium Gp B: 1,4,5,12 (i), 1,2 and
3 Salmonella dublin Gp D:1,9,12: g,p and 1 Sal-
monella enteritidis Gp C: 1,9,12: g,m: 1,7 were

identificd serologically (Table5).
The live isolated Yersinia enferocolitica strains
belonged o' serovar O3 ( 3/5 : 60 % ) and 09 ( 2/

5:40 % ), all serovars werc positive for entero-

loxin production (Tu,blc 6).
DISCUSSION

Veu? 1 * H I
Neonatal diarrhoca in calves is a complex discasce

ol significant cconomic impact duc to the heavy

Vel.Med J.,Giza.Vol.48,No. 1(2000)

losses in falality cases . The infection can be
caused by a varicly of infectious agents prolifcrat-
ing alonc or in combination with other microor-

ganisms ( Acres ctal., 1979) . ’

The objective of this study was to detcrmine the
prevalencc rate of different enteric bacterial
pathogens associated with diarrhoca among ncwly
born calves aged 0 - 2 months old. Faecal samples
were collected from 66 untreated diarrhocic
calves and examined for the presence of Escheri-

chia coli , salmonellae and Yecrsinia enterocoliti-

ca.

The results showed that 23 cilves ( 34.85 % )

werc positive for the isolation of microorganisms
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under choice of this article (Table 1). Out of
these. 16 cases were Escherichia coli (24.24 % ) ,
salmoncllac (9 cases ; 13.64 ) and Yersinia cnle-
rocolitica ( 5 cascs ; 7.58 % ) ( Tablc 2 ) . These
lindings arc agrec with Srivastava and Sharma (
1983) who studied the pathogenic bacteria in diar-
rhocic calves (4-30 days ) and stated that Escheri-
chia coli played a major role in causing the infec-
tion (36.2 % ) followed by salmonellae which was
incriminated for 10.8 % of the cases . Myers ct al.
(1984 ) isolated Yersinia enterocolitica from facc-
cs of healthy beef calves in U.S.A. Tanios (1994)
isolated Yersinia enterocolitica from apparently
healthy cows with an incidence of 2.5 % while
Davcy et al. ( 1983 ) found this organism or relat-
ed species in 50 % of the cows examined in Scot-
land. The difference in the isolation rate may be
related to differences in sampling protocols, meth-

odology and climatic variations .

In this study , it is interesling to mention that Es-
cherichia coli was prevalent in calves aged from 0
- 2 weeks and salmonella species in 3 - 4 weeks
.old calves , while Yersinia enterocolitica was
much higher in older calves (7 - 8 weeks ) . This
- observation go hand to hand with that mentioned
by Gunter and Shuldes ( 1985 ) who correlated
(he isolation of Escherichia coli and salmonellae
to the age and cxplained that factors as the im-
mune status of the animal and administration of
colostrum . It was observed in this work that sin-
gle infection of Escherichia coli or salmoncllac

were predominant at the first days of birth which

70

may be attributed mainly to the cffect of bacter,,
cins cxpressed by salmoncllac which antagonig,
the multiplication and colonization of Escherichj,
coli. Shin ct al. (1994) stated that the infectioy
with Escherichia coli preceeds the infection wiy
salmonella at the young ages and as the animg
gets older the endothelium of the intcstine devel-
ops resistance to the bacterial adhesins mainly the
K99 whereas the salmonellae starts to dominale
over the other pathogens in the older calves (2 -8
months ) when exposed to stress factors as trans-

portation , confinement or inlcnsive management,

Serological cxamination of all isolates showed
high prevalence of untypable Escherichia coli ser-
ovars (Table 4) and this may attributed to the lim-
ited available number of O:K scrotypes. Six iso-
lates of Escherichia coli (37.5 % ) were K99*
and this result agrees with that mentioned by Fa-
gan et al. ( 1995 ) who recorded a much higher in-
cidence of Escherichia coli isolated from diar-
rhoeic calves had the K99 antigen pilus . On the
other hand , Ganaba et al. ( 1995 ) found no iso-
late for K99 antigen from calves with diarrhocd
This variable rates of results may be attributed ©
the differences in age of calves examined and the
husbandry conditions. Concerning the O:K scf®
types, O119 : K69 was isolated from two calves
while Ol11 : K58 was isolatcd from on¢ call -
Vorster et al. ( 1994 ) mentioned that O119: K6?
play an important role in 4 outbreaks of diurrh(’c.J
in calves. Also OI11, was implicated cpiden”

. : < rrhod?
ologically as associated agent of calf diart!
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(Brgamis ctal, | 1980,

Regarding salmonella serovars isolated in this
study (Table 8) . Salmonella typhimurium was
isolated from § cases , Salmonella dublin from 3
cases while Salmonella enteritidis was isolated
from one calf . These scrovars were also recorded
by many authors such as ( Fetisova, 1989 ; Ko-

nency et al, 1992 and Adesiyun ct al,, 1993) ,

Scrovars and cnterotoxin production of Yersinia

canterocolitica isolated  from  diarrhocic calves
(Table 6 ) . Two serovars were identified serologi-
cally O3 ( 3 isolates ) and Q9 ( 2 isolates ) . These
two scrovars were also reported by Swaminathanh
ctal. ( 1982) and Adesiyun ct al. (1992). Scrovar
03 was isolated from (wo community outbreaks
in Japan ( Asakawa ct al. , 1973 ) and serovar Q9
was implicated in an outbreak in Finland ( Toiva-
nen et al., 1973 ) . In this study , all five isolates
of Yersinia enterocolilica were positive for enter-
otoxin production and this results agree with that

reported by Kwaga and lversen (1992).
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