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SUMMARY

Recovery of enteric bacteria from diarrhoeic calves
showed high incidence (96.00%). This recovery was
more than that recovered from apparently normal
ones (43.00%). Among enteric bacteria, combination
of members of Family Enterobacteriaceae and Genus
Clostridium in the examined calves was higher in
frequency than single isolates of each of
Clostridium and F. Enterobacteriaceae respectively.

Isolated members of F. Enterobacteriaceae were
E.col in a highest rate followed by K. oxytoca,
K. ozaenae, S. typhimurium, S. onderstepoort and
C.diversus. Members of G. Clostridium that were
recovered were mostly Cl.perfringens included types
D,A,B and C respectively followed by Cl. sporogens,

Cl.tertium, Cl.sordellii, Cl.histolyticum,

Cl.bifermentans, Cl. barati, Cl.cadaveris,

Cl.cochlearium, Cl.fallax, Cl.spehenoides  and
C. paraputrificum. There were seasonal variations in
the isolation of enteric bacteria from diarrhoeic
calves where [I.enterobacteriacease recorded the
highest incidence at winter but closteridial
infection was high at autumn. Susceptibility of
isolated bacteria showed that mixed E.coli strains
were highly sensitive to Cefalothin, Nalidixic acid
and Nitrofurantoin. Mixed Enterobacteriaceae
isolates were susceptible to Nalidixic ancid and
Cefalothin: and mixed Cl.perfrigens isolates were
highly sensitive to Cefoxitin, Cefalothin and
Nitrofurantoin. On the other hand, mixed E.coli and
Cl.perfringens strains, mixed Enterobacteriaceae
and Clostridial isolates and mixed cloistral
isolates recorded complete resistance which give us
an idea to apply the vaccination program for the
control of bacterial causes of calf diarrhoea
without depending completely on the use of these
medicaments.

INTRODUCTION

Diarrhoea is a clinical entity which causes serious
economic losses as it may lead to calf mortality, weight loss
or even late growth. It is a complex syndrome resulting from
interaction between four components. These components are the
infective agents including bacteria, virus or ©protozoa;
environmental factors; nutritional factors and host.

196




CLOSTRIDIAL ORGANISMS, BACTERIA & CALE DIARRHOEA

Diarrhoea can be attributed to infection with a single
agent (in very young or stresed animals) or more commonly to
multiple agents. Its severity depends partially on
non-infective contributing factors and on the nature of
involved organisms (TZIPORI, 1981).

Enteric bacteria as an infective agent were found to be
numerous. They may be one or more of members of Family
Enterobacteriaceae (facultative anaercoic bacteria), Genus
Clostridium (strict aerobic bacteria) and or Genus
Campylobacter (COz2- bacteria).

Field treatment of diarrhoea includes the wuse of
antibiotics and or sulphonamides beside electrolyte therapy and
intestinal coasters. Mis-use of such chemotherapeutic agents in
the treatment of their use as food additives resulted in the
production of bacterial strains having a wide range of
antibiotic resistance.

Accordingly, this work was designed to investigate the
role of bacteria in calf diarrhoea with the study of their
sensitivity to different chemotherapeutic agents to select the
effective ones.

MATERIAL and METHODS

Faecal samples were colected from diarrhoeic and
apparently normal = calves. they were taken from ICAW
(International Company for Animal Wealth, named previously
Tonsi-farm); Dina farm and sporadic cases located at Giza,
Beheira and Kalioubia Governorates respectively. Distribution
of samples is deminstrated in Table (1). However, collection of
samples from diarrhoeic calves was done equally per seasons of
year (25 samples per season). In addition to that, the age of
examined calves ranged from one week up to six months.

Table 1: Number of faecal samples examined from different
origins according to the health status of calves.

Ee——— G e o o o —— o o

ICAW 65 55 120
Dina farm 20 30 ' 50
Sporadic cases 15 15 30

Total 100 100 200
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Each sample was divided into two portions, the first
portion was examined for Enterobacteriaceae on the basis of
KNOEMAN et al (1983). It was streaked directly on the surface
of Mac-Conkey's agar and X!..D agar. Inoculated plates were
incubated aerobically at 37 C for 24-48 hours. At the same
time, Salmonella was detected by enriching faecal samples on
selenite F broth at 37°C for 18 hours, then subcultured on
MacConkey’'s agar and XLD agar plates. Suspected colonies for
Salmonella and other Enterobacteriaceae were purified and
preserved on semi-solid medium for further identification.

The second portion was examined for clostridial organisms.
It was inoculzted into two tubes of freshly prepared cooked
meat broth. One of these tubes (T1) was incubated anaerobically
at 37°C for 24 hours. Then, it was subcultured on the surface of
neomycin sheep blood agar for detecting Clostriditoim
perfringens. Meanwhile, the other tube (T2) was heated at 80 C
for 10 minutes to kill all vegetative bacterial cells and
incubated anaerobically. Then, it was grown on sheep blood agar
for the diagnosis of other clostridial orgaonisms. Inoculated
plates were incubated anaerobically at 37 C for 24 hours.
Suspected colonies for clostridia were purified and preserved
for further identification.

Biochemical identification of enteric bacteria included
members of F.enterobacteriaceae and G.clostridium was .pplied
on the basis of CRUICKSHANK et al. (1975) and KONEMAN et al.
(1983).

Serological typing of Salmonela isolates was done with the
help of Kauffmann-White scheme as described by EDWARDS and
EWING (1972), KAUFFMANN (1973) and BERGY’S MANUAL (1984).

Toxigenicity of Cl.perfringens isolates was detected by
both lecithinase test (SMITH and HOLDEMAN, 1968) and their
pathognicity to guinea pigs (WILLIS, 1977). Meanwhile, the
toxigenicity of Cl.perfringens strains were determined by
dermnecrotic test in guinea pigs (BULLEN, 1952 and OAKLY and
WARRACK, 1953).

Sensitivity of isolated enteric bacteria to antibiotics
and sulfonamides was studied for a mixture of cultures. Mixed
cultures included mixture of Escherichia coli (6 strains),
mixture of Enterobacteriaceae (6 strains of E.coli and one
strain from each of Klebsiella oxytoca, K.ozaenae, Salmonela
typhimur ium, S.onderstepoort and Citrobacter diversus), mixture
of Cl.perfringens (8 strains, two from each type A,B,C and D),
mixture of clostridia (8 strains of Cl.perfringens and one
strain from each of Clostridium sprogens, Cl. tertium,
Cl.sordellii, Cl.histolticum, Cl.bifermentans, Cl.barati,
Cl.cadaveris, Cl.cochlearium, Cl.fallax and Cl.sphenoides),
mixture of E.coli (6 strains) and Cl.perfringens (8 strains),
Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.
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mixture of E.coli (6 strains) a-d Cl.perfringens (8 strains),
and mixture of Enterobacteriaceae and Closteridiaz (zs mentioned
before).

Each bacterium was cultivated in liquid medium (nutrient
broth for Enterobacteriaceae or cooked meat ©broth for
clostridia) and incubated either aerobically or anaerobically
at 37°C for 24 hours. The mixture was prepared by
standardization of one ml from the cultivated broth of each
strain, then transfered into sterile MacCarteny bottle, shaked
well and thorough mixed using Pasteur pipettes.

Zone diameter of growth inhibition was determined using
disc difusion method as described by CRUICKSHANK et al. (1975)
and RUSSELL and QUESNEL (1983). The inoculated plates were
incubated either aerobically for Enterobacteriaceae or
anaerobically for Clostridia and mixtures of Enterobacteriaceae
and Clostridia.

RESULTS

Are presented in table 8 and Fig 1.
DISCUSSION

Calf scour is a complex syndrome because it has been
diffecult to determine the role of many different infective
agents which have been isolated from the faeces and tissues of
affected ones (ACRES et al., 1975). However, predisposing
factors ' in 'such cases play 'an important role in the
establishment of calf scour (AMROUSI et al., 1971).

Table (2) shows that the enteric bacteria were regarde ' as
one of the main causes of diarrhoea in calves. Difference in
the recovery of enteric bcteria between diarrhoeic (96.00%) and
apparently normal ones (43.00%) was due to the enhanced growth
of 'facultative pathogens . in diarrhoeic calves and their
intermittent excretion in the faeces of healthy ones. Similar
results were obtained by SHERWOOD et al. (1983), BARRANDEGUY et
al. (1988) and GONZALEZ MORTEQO et al. (1990).

Rate of diarrhoeic calves showed mixed Enterobacteriaceae
and 'clostridial infection was high (55.00%) in comparison to
the cases exhibited single Enterobacteriaceae or clostridial
infection (17.00% or 24.00%; respectively). Also, mixed infec-
tions' produced different types of combinations. These observa-
tions: were explained -by. TZIPORI (1981) who showed that the
infection with 'several enteropathogens, occurring in several
combinations was more common than with a single agent. YALCIN,

Assiut  Vet. Med. J. Vol. 30__]"10. 60, January 1994.
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et al. (1969) recorded mixed cultures of E.coli and clostridial
micro-organisms from 27.50% diarrhoeic and septicaemic dead
calves. MUZYCHIN (1970) isolated Cl.perfringens type A and
E.coli together from calves with enterotoxaemia and RAMISSI et
al. (1979) reviewed various combinations of 2,3 or 4 types of
Cl.perfingens and E.coli from faeces of diarrhoeic young calves
and other animals.

Single isolates of members of F. enterobacteriaceae that
recovered from both diarrhoeic and apparently normal calves as
demonstrated in Table (3) were Escherichia coli, Klebsiella
oxytoca and Klebsiella ozaenae. Moreover, Salmonella
typhinurium, Salmonella onderstepoort and Citrobacter diversus
were isolated only from diarrhoeic calves. In addition to that,
the mixed isolates were recorded only from diarrhoeic ones.
E.coli was recovered from diarrhoeic calves by VALENTE et al.
(1982), SHERWOOD et al. (1983), POHL et al. (1984), TRIPATHI
and SONI (1984), MOHAMMED et al. (1985), AL-DABBAS and
WILLINGER (1986), CHANTER et al. (1986), MOXLEY and FRANCIS
(1986), NIGRELLI et al. (1989), OTOI et al. (1990), PANWAR et
al. (1990) and VARTANYAN et al. (1990). Klebsiella was isoalted
from the faeces of diarrhoeic calves by AMROUSI et al. (1971)
and VARTANYAN et al. (1990). Salmonella was detected from the
faeces of diarrhoeic calves by AMROUSI et al. (1971), JOHNSTON
and JONE (1983), MARTEL et al. (1980), TAOUDI et al. (1983) and
ZRELLI et al. (1990). Finally, Citrobacter was reviewed from
diarrhoeic calves by ACRES et al. (1975) and VARTANYAN et al.
(1990).

Presence of anaerobic micro-organisms in a properly
collected clinical specimen should not be ignored. However,
they may not be the primary organisms but they may have marked
influence on the severity of lesion (OSBALDISTON and STOWE,
1971). Species of genus clostridium were regarded as one of
anaerobes which able to produce diarrhoea in calves such as
Clostridium perfringens type A (AL-MASHAT and TYLOR, 1983).

As shown in Table (4), highest incidence of clostridial
micro-organisms from diarrhoeic and apparently normal calves
(59.5%) was due to the highest recovery of Cl.perfringens from
both cases of calves (40.50%). At the same time, the principal
habitat of Cl.perfringens was the intestinal contents of man
and animals (SMITH and HOLDEMAN, 1968) and WILLIS (1977). That
is to say, Cl.perfringens was the main clostridial isolate.

Cl.perfringens types D, A and B were isolated respectively
from diarrhoeic and apparently normal calves (Table 5). This
result was supported by NIILO and AVERY (1963), and MORAILLON
and YALCIN (1966) who isolated Cl.perfringens types A and D
from cases of bovine enterotoxaemia. Also, ANGELOV and
KARADZHOV ~ (1979) isolated Cl.perfringens type D from
Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.
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Table (2) :

Incidence of the isolated enteric bacteria {rom diarrhoeic and

apparently normal calves related to the total nunmber of

exanined sanples.

ek
: : % | Apparently normal Total e
Diarrhoeic calves Incidence
Isolated calves No. of
bacteria patitive p—r——
No. of Percentage [No. of Percentage Percentage
S sanples
positive of pasitive of of
samples positive [samples positive positive
Enterobacteriaceae 17 17.004 3 3.88% 23 109.08%
Clestridin 24 24.809% 23 23,804 47 23.56%
Enterobacteriacear
and 33 55.00% 17 17.89% 72 36.08%
Clostridia
L
I
'ill Total 96 96.08% 43 43,804 139 69.50%4
RN

% The total number of exanined diarrhgein sanples was 188
»* The total number of examined apparently normal samples was 100

“ix The total number of examined samples was 200

Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.
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Tadle (3) :

The single and mixed {solates of Enterobacteriaceae isclated

form diarrhoeic and apparently normal calves.

Apparently normal
Plarrhoeic calves Total
Isolated calves
species of
Enterobacteriacear
Mo. x Mo. 4 Ha. %
1. Single 1
L.coli 44 6l.11 12 £8.00 56 60.86
K.oxytoca 6 8.33 4 29.00 19 108,88
K.ozaenae 4 3.99 4 20,09 8 8.69
S.typhimurium 2 .17 9 .09 2 2.17
S.onderstepoort 3 1.38 '] 8.00 1 1.08
Cldiversus 1 1.38 ] 9.84 1 1.e8
Taotal 58 80.55 20 100.08 78 84.78
2. Nixed 1
E.colid K.oxytoca 5 6.94 '] B.80 3 3.43
E.colidk K.ozaenae 3 4.16 ] 8.00 3 3.26
E.coli, K.oxytocad
S.typhimuriun 2 2.1 9.88 2 2.17
E.coli, X.ozaenaed
S.typhimurius 2 2.77 '] B.8@ 2 2.17
E.coli, K.ozaenaek
Cl. diversus 2 2.1 ] 8.90 2 2.17
........ cessscsssusbrcscsssscdrasctcsssapeansesstadisasnsacachasnansanofhancsncnane
Total 1 14 19.44 '] 9.89 14 15.21
................... T DTN T T DO R (PO T e PITL LR SRR
% Over all total 72 180.99 29 189,89 92 108.99

® /4 Calculated according to over all total.

Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.
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Table (4) =

Incidence of C. perfringens and other Clostridia rel

A« EL-GED

gald.

1]

I
I

total number of examined samples.

ated to the

h Isolated Apparently normal
Diarrhoeic calves Iotal
X F Calves
Glostridia
Ho. LI No. LA No. L IVA
C.perfringens 49 43.09 a2 3z2.8 -3 48.5
oyl ol ol
other Clostridia 27 27.80 5 5.00 32 16.8
C.perfringens &
other Colstridia 3 3.80 - 3.00 6 3.00
Total 9 79.80 48 40.8 119 59.5

% ¥ Calculated according to No. of collected sanples

(109 diarrhoeic, 18@ apparently normal and 208 total)
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Table (5) =
Typ-ing of Elyerfringrn! isolates.
iy Diarrhoeic calves SEPANRLIa wSon Total
of calves
dates Lo T 5 Joa |5 loma |-n
Type & 13 25.80 6 17.14 19 21.83.
Type B 6 11.54 2 .1 B 9.19
Type C 3 5.76 ] 9.00 3 3.44
Type D 29 18.46 14 49.08 34 39.88
# Mixed types 3 3.76 4 11.42 i4 8.084
Non - toxic 7 13.46 3 25.11 16 18.39
- Tetal 52 | 109.09 35 180.99 87 189.09

* Al] mixed types were types A&D except one apparently normal case showed types BAD.

%%/ Calculated according to total No. of clostridial isolates in each item (Diarrhoeic,

apparently normal and total),

Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.
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fable (6) =

Biovars of other Clostridia isolated from diarrhoeic and

apparently norwal calves either single or mixed with

C.perfringens.
Isolated Apparently normal
Diarrhoeic calves Total
species of calves
Colstridia . 2 K. % No. "
—————— ——————— ——— —
1. Single 1
C.sporagents 8 26.66 1 12.59 9 23.6b
C.tertiun 3 19.90 1 12.59 4 18.52
C.sordellil 4 13.33 ] 9.09 4 18.52
C.histolyticun 3 18.00 ) 9.63 3 7.89
C.bifermentans 2 6.68 1 12.58 3 7.89
C.barati 2 6.66 '] 8.59 2 5.26
C.cadaveris 2 6.66 2 8.80 2 5.26
C.cochleariun 1 .3 1 12.59 2 3.26
C.fallax p 3.33 '] 9.80 1 2.63
C.sphenoides 1 3.3 ] , 9.09 1 2.63
E-nrlputrﬂieuu ‘] 8.99 1 12.58 1 2.63
Total 37 99.00 3 62.59 32 84.21
2. Nixed with C.perir-
ingens
E.teniun & type D 1 1.33 [} 9,09 1 2.63
E.uchlouiu & type D 1 .33 '] 9.98 1 2.63
C.histolyticum & types|
. —————
Aand D : 1 1,33 ] 0.09 1 2.63
C.sporagenes & types
S :
Band D ] 9.08 1 12.59 1 2.63
€.
S.cochlearium & types
Aand D (|- @ 9.00 . 12.59 1 2.63
' E.llhmnhns i types
e 1] .00 1 12.59 1 2.63
A and D
Total 3 19.09 3 37.50 1 15.78
..""".'---o.-c.ob..1b.n..-...-r.-.-o..o-o4 sessssssshrnsnnnnamn $ressssans bessscsssss
® Over all total n 180,09 ] 109.80 a8 100.68

% X Calculated according to over all total,
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Table (7) :
Rate of isolaticn of Enterobacteriaceae and Clostridium from
diarrhoeic calves every season.
Entercbacteriaceae Clostridium
Exanined
Season i
Na. of Percentage| Mo. of Percentage
samples
of of
positive positive
positive positive
Hinter 23 24 96.09% 21 84,807
Spring 23 21 84.80~ 19 76.88%
Suwmmer 23 11 44,89/ 17 68.007
Autumn 23 16 64.93% 22 86.88%
|
/
Total § 18 72 72.88% 79 19%
| ¥
i ;
# % Calculated according to examined samples.
Assiut Vet. Med. ] Vol. 30 No 60, January 1994.
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fable (8) -

Sensitvity of mixed Entercbacteriaceae and/or clostridialisolates

to antibtoties and sullonanidess

ﬁzzz;;ntibacterial nHlxad Mixed Mixed Mixed Mixed :::::obac—
substance E‘E'.l.l. Enterobac- p!r:-':-:;ngms cinattie El_:_ﬂ_l_i and |teriaceae
teriacear |——— El. and
perfringens|Clostridia
'fﬂenwl:ln} R (U): R (B) __-_Tl (@) R (GT_=_ R (@) R (8)
Kanamycin R (B R | R R (D R (@) R (D
Tetracycline R (® R (D) R (B) R (@) R (@) R (B)
Streptomycin R (@) R (®) R (@) R (D R (8) R (@)
Sulfonanide R R (D R (D R (D R (®) R (@)
Gentanicin R (D) R (B R (@ R (7mm) R (B R (®)
Penicillin G R (D R (D R (D R (9w R (@) R (B)
Polywyxin = B (1 (18w) |R (B ww) R (D R (@ R (® R (®)
Awnpicillin R (D R (9) R (Smn) R (7Tmn) R (@) R (D
Chloramphenicol : R (@) R (@) R (Bmm) R‘ (Fmn) R (@) R (8)
Ergthromycin R () R (@) 1 (14mm) R (Emm) R (B) R (B)
Cefalithin R (@) R (® 5 (18mm) R (18mn) R (B) R(R)
Nalidixic acid S (19mm) | S (19mm) R (6mm) R (D) R (B R (B)
Cefoxitin S (20mm) | 5 (18mn) | 6 (28am) | R (Bwm) R (®) R (Bmm)
Nitrofurantoin 8 (17mm) | R (11mw) § (17mm) R (12mn) R (Bmm) R (12mn)

@ = Mo zone diameter of growth inhibtion.
(R): Residant.

(I): Intermediately sensitive,
(5)1 Sensitive or Susceptible.
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