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SUMMARY

Faecal samples of 106 buffalo calves aged 3 to 45 days were collected sequentially. once a week, during six weeks for
parasitologic examination. For bacteriologic and virologic exams, faecal samples were collected from all diarthoeic and the
same amount on non-diarrhoeic calves. Blood samples from calves were collected at 3 to 10 days of age for serum IgG
determination. Eimeria spp. Strongyloides papillosus and Toxocara vitulorum were the most common parasites. E. coli,
Enterobacter cloacae and Klebsiella pneumoniae were the enteropathogens most frequently found (alone or in association
with other microrganisms). Heat-stable (STa) enterotoxin was detected in 5 out of 34 samples of E. coli isolated from
diarrhoeic calves. Among the antimicrobials tested susceptibilities to norphloxacin, chloramphenicol and gentamycin were
the most common. None of the samples had characteristic rotavirus RNA bands in PAGE-electrophoresis. No association

was observed between low levels of IgG and diarrhoea.

UNITERMS: Diarrhoea; Buffalo calves; Immunoglobulins.

INTRODUCTION

iarrhoea is a well-known clinical sign in neonatal

animals. Its aetiology is complex involving

management, environmental, nutritional and
physiological variations and various infectious and parasitic
agents',

In young buffalo calves, diarthoea was considered
the most important cause of economic losses in Egypt® and
Italy®. In Brazil, diarrhoea in buffalo calves has been
investigated"*®; however, the studies were restricted to
parasitic or viral agents of diarrhoea separately.

E. coli ETEC, Salmonella sp, Clostridium sp, Eimeria
sp, Cryptosporidium sp, Toxocara vitulorum and rotavirus
are described as important agents causing diarrhoea (either
separately or in combination) in buffalo calves™’*.

Studies worldwide have shown that 10 to 40% of
bovine calves fail to attain adequate colostrum-derived
serum IgG concentrations. Hypogammaglobulinaemia is
strongly correlated with increasing morbidity and mortality”

predisposing the animals to different enteropathogens'™'".
In buffaloes, approximately 20 mg ml' is considered the
minimum level to confer protection against infections in
new-born calves'.

The aim of this study was to investigate the
relationships between potential agents of diarrhoea, passive
immunity and diarrhoea occurrence in young buffaloes from
Ribeira Valley, State of Sao Paulo, Brazil.

MATERIAL AND METHOD
Study Design

Faecal samples of 52 male and 54 female (total of
106), Murrah and crossbreed buffalo calves (Bubalus bubalis)
from 3 to 45 days of age at the beginning and end of study,
were collected sequentially, once a week, during six weeks
for parasitologic examination. For bacteriologic and virologic
exams, faecal samples were collected from all diarrhoeic and
the same amount on non-diarrhoeic calves. Blood samples
from calves were collected at 3 to 10 days of age for serum
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IgG determination. The study was conducted from March to
July 1996 in Ribeira Valley, State of Sao Paulo, Brazil.

Selection of farms, animals and faecal sampling

Ribeira Valley is located in the South of Sdo Paulo
State and is characterized by a humid tropical climate and
a wet and low-fertility soil.

Four medium-scale dairy farms (range 50-150
animals per farm) were used. They were all similar in general
management of calves, animal installations, hygiene and
previous history of diarrhoea.

An average of 26 calves per farm (range 11 to 42)
were used in the study. Buffalo calves born in the four farms
during the typical calving season, from March to July (the
rainy and early dry season in the region), were identified
and included in the study.

All faecal samples were collected and inspected by
the same group of investigators, including veterinarians
and technicians.

Diarrhoea was defined as an abnormally loose
consistency of faeces, and was classified according to the
clinical signs present in the calves (anorexia, depression,
weakness): observations including the colour and
consistency of faeces.

For parasitic and virologic agents, faecal samples were
collected directly from the rectum using plastic hand gloves,
identified with farm name and the animal’s number and age.
For bacteriologic examinations faecal samples were collected
directly from the rectum using swabs. Samples were taken
to the laboratory immediately after collection and preserved
at 4°C (for parasitologic and bacteriologic examination) and
~70°C (for virologic examination) until examination.

The samples for parasitologic examination were
collected from 106 calves from the first week of age and
sequentially during the following five weeks and classified as
diarrhoeic and non-diarrhoeic. For bacteriologic and virologic
exams, the samples were collected on each farm, from all
diarrhoeic animals (48 buffalo calves). When diarthoea was
identified, the same amount of non-diarrhoeic animals (same
farm, age and sex) was sampled (55 buffalo calves).

Two calves died during the period of study and the
dates were not included in the evaluation of the results.

Parasitological Techniques

For coccidia and Giardia diagnosis, the water-ether
centrifugal sedimentation technique'’ followed by
saccharose (specific gravity = 1,203 g cm™) flotation was
used'. The first technique was used to remove the excess
of fat present in the faeces of new-born animals.
Cryptosporidium oocysts were observed and measured
microscopically (400 x) for species diagnosis'®. Eimeria
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spp - positive samples were incubated at 26°C for 10 days in
potassium dichromate for sporulation and identification'®.

Bacteriological Techniques

Faecal samples were cultured in defibrinated sheep
blood-agar, MacConkey agar and tetrathionate base'’. The
microorganisms isolated were identified on the basis of cultural,
morphological and biochemical characteristics'®. The agents
isolated from diarrhoeic animals were submitted to
antimicrobial susceptibility test'” using ampicillin, cephalexin,
chloramphenicol, enrofloxacin, furazolidone, gentamycin,
neomycin, norphloxacin, tetracycline and trimethoprim-
sulfamethoxazole. The tested drugs were commercially
available and extensively employed in the region of the study.

E. coli isolated from diarrhoeic and non-diarrhoeic
samples were submitted to heat-stable (STa) enterotoxin using
the infant mice-test™ and heat-labile (LT) by radial immune
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hemolysis test™' .
Virological Techniques

These samples were submitted to polyacrylamide gel
electrophoresis (PAGE) examination, and were considered
positive for rotavirus if they exhibited characteristic patterns
when stained with silver™'.

IgG Quantification

Serum samples collected from the 3rd to the 10th
day of age were submitted to radial gel diffusion® using a
commercial kit (IgG NL RID Plate, Bind a Raid™).

Statistical methods

Statistical analyses were made with the stratified
Mantel-Haenszel Test*” using Epi Info (version 6) Statistics
Program®, with alpha=0.05 (two-tailed). This compared
the isolation or detection rates of the different
enteropathogens with diarrhoeic and non-diarrhoeic calves,
controlling for the effect of farms.

RESULTS

Fig. 1 shows the prevalence and incidence of diarrhoea
during the six first weeks of age. Forty-eight calves showed
diarrhoea and, from these, 10 presented enteric signs in 2 ord
different weeks over the study (totalling 62 diarrhoeic samples).

The occurrences of the more common enteropathogens
identified in buffalo calves with and without diarrhoea are in
Tab. 1. From the 106 animals examined during the study from
parasitic origin, we identified: Eimeria spp, Strongyloides
papillosus, Toxocara vitulorum, Cryptosporidium parvum,
Giardia spp and Strongyloidea. The occurrences of these agents
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Prevalence and incidence of diarrhoea in buffalo calves during the Distribution of IgG concentration in the diarrhoeic and non-
six first weeks of age (Brazil, 1996). diarrhoeic buffalo calves (Brazil, 1996).
; Table 1
Occurrence of the more common enteropathogens identified in buffalo calves with and without diarrhoea in Brazil, 1996.
20
Bl incidence
?_ﬁ., | | Prevalence
& LS
=
=
= 10 —
—
=
= S
=
[l |
O — T T T T

1 2 3 1 5 6

Weeks
“Recurrent cases are not included.

Table 2

Results of antimicrobial susceptibility test of more common microorganisms isolated (pure or associated) from buffalo calves with
diarrhoea in Brazil, 1996%.
50

Eadl [ - ] 1
30 —|
20
10 -
o 4
-10

CONC. I

N= s8 a7
Non-diarrthoeic Diarrhoeic
DIARROHIEA

s Recurrent species of the same animal were not included; ® trimet-sulfam.= trimethoprim-sulfamethoxazole.

in the diarrhoeic and non-diarrhoeic calves were not  one sample during the study and with its highest prevalence
significantly different (Tab. 1). atage 3 weeks. The species identified were: E. bovis, E. zuernii,

Eimeria was the most frequent genera identified,  E. auburnensis, E. canadensis, E. cilindrica and E.
present in all animals (with and without diarrhoea) at least in  subspherica.
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S. papillosus and T. vitulorum were identified from
the 1st and 2nd week of age, respectively. The highest
prevalence was observed at the fourth week of age (with 50%
and 25%, respectively, for S. papillosus and T. vitulorum) and
remained with high prevalence until the last observation.

Strongyloidea eggs were found in 5 calves between
the 2nd and the 3rd week, only one of which was identified as
diarrhoeic. It was not possible to do faecal cultures for
identification of the nematode genera, due to the low amounts
of faecal material collected from the new-born animals.

The genera Giardia was found in 2 diarrhoeic and 3
non-diarrhoeic calves, from the 3rd week and highest
prevalence occurred at age 6 weeks.

Cryptosporidium parvum was identified in 4 calves
with enteric signs and in 6 calves without diarrhoea. It was
identified in samples taken between the 3rd and the 6th week
of age, and most frequently in the 6th week.

Eighty-eight species of microorganisms were isolated
from 48 diarrhoeic animals, in pure culture or in associations.
From these, E. coli, Enterobacter cloacae, Klebsiella
pneurnoniae and Citrobacter spp were the most frequent (Tab.
1), following by other agents less frequently identified as:
Enterococcus spp, Hafnia alvei, Klebsiella oxvtoca,
Pseudomonas aeruginosa, Enterobacter aglomerans,
Enterobacter aerogenes and Shigella spp.

Of the 48 diarrhoeic animals, 20 result in single species
isolations (pure culture) and 28 resulted in mixed species
isolation. E. coli (55.0%) and E. cloacae (30.0%) were the
most frequent species in pure culture and the most common
association in mixed isolations (28.6%).

The microorganisms identified in the 55 non-diarrhoeic
calves are summarised in Tab. 1. One hundred and eighteen
species of microorganisms were identified (in pure culture or
in association), involving mainly E. coli, E. cloacae and K.
pneumoniae. Other agents less frequently observed were:
Edwardsiella tarda, E. aerogenes, E. aglomerans,
Enterococcus spp, H. alvei, K. oxytoca, Providencia stuartii,
F. aeruginosa, Shigella sonei and Shigella spp.

E. coli, E. cloacae and K. pneumoniae were, respectively,
the more common agents identified in the diarrhoeic and non-
diarrhoeic calves (Tab. 1); however the occurrence was
statistically higher only for E. coli ETEC (limit of confidence
interval), Citrobacter spp and E. cloacae (p < 0.05).

STa enterotoxin was detected only in the diarrhoeic
calves, in 5 (14.7%) of the 34 E. coli: LT enterotoxin was not
identified in any calf,

Among the antimicrobials tested, norphloxacin,
chloramphenicol and gentamycin presented the highest
sensitivity against the most frequent bacteria identified in
diarrhoeic calves (Tab. 2).

Several associations of agents from parasitic and
bacterial origin in the diarrhoeic animals were observed. The
most frequent associations were: Eimeria spp, . papillosus,
I vitulorum and E. coli (12.5%); Eimeria spp, S. papillosus,
162

1. vitulorum and E. cloacae (10.4%).

Only in two diarrhoeic animals bacteria were not
isolated. From these, one presented only parasites and the other
no enteropathogen was identified.

Rotavirus was not identified in any diarthoeic or non-
diarrhoeic animal.

No association was observed between low IgG levels
and the occurrence of diarrhoea in the present study. The values
ranged from 0 to 39 mg ml" (Fig. 2). From the 105 calves, 21
presented IgG levels lower than 20 mg ml”', and from these
53.4% (11 calves) and 46.6% (10 calves) were, respectively,
diarrhoeic and non-diarrhoeic.

DISCUSSION AND CONCLUSIONS

The new-born buffaloes presented diarrhoea mainly
over the first four weeks of age. Ram Mohan et al.>’ and El-
Garhi ef al?, in India and Egypt, also observed the highest
occurrence of diarrhoea during this period.

The occurrence of parasitic agents in both diarrhoeic
and non-diarrhoeic calves, in despite of having no statistic
significance in diarrhoeic animals (p > 0.05), demonstrated
the importance of all calves as potential source of infection.

Eimeria spp was the pathogen from parasitic origin more
frequently observed in the four farms and the species described
were the same found by Rebougas er al.’, in the same region,
and by Lau” in the North of Brazil. Galiero; Consalvo’ also
described the same species in Italy. It is important to emphasise
the presence of E. zumii and E. bovis, due to the pathogenic
potential of these species in young calves. The high occurrence
of Eimeria spp observed in this study was, probably, due the
environmental and management characteristics, which promote
the maintenance and dissemination of the agent among the
young calves in the region.

S. papillosus was the most prevalent nematode of young
buffaloes occurring from the first week on. 7. vitulorum was
also common during the period of study. The results agree
with those of Fujii et al.*' and Buzetti*? from Brazil and Patnaik;
Pande™ from India. Control of these nematodes is
accomplished using anthelmintics in the first weeks of age,
because the infection is mainly acquired from colostrum and
milk™. However, the 4 study farms had been deworming calves
with fenbendazole (Panacur, Hoechst Roussel™) and
ivermectin (Ivomec, Merck Sharp Dohme™) during the first
month of age, and the drugs used or frequencies of use are not
currently prevently prevalent infections.

C. parvum also presented the same tendency found in
buffalo calves in other countries™*, with oocysts in faeces
between the 3rd and 6th weeks of age. Dubey et al.*® in India
and Canestri-Trotti; Quesada™ in Italy associated the presence
of Cryptosporidium mainly in diarthoeic animals; however,
in the present study, six animals without signs of diarrhoea
presented oocysts in faeces, suggesting that non-symptomatic
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calves are potential sources of infection.

For bacterial evaluations, E. coli was the most prevalent
agent observed in diarrhoeic calves, and often was isolated
alone. Amrousi et al.’” and Ismail et al.**, in Egypt, and Bali
et al., in India, also identified a high prevalence of this
microorganism in new-born buffalo calves. However this high
isolation rate is to be expected, as the organism belongs to the
normal enteric microflora®.

STa enterotoxin was present in 14.7% of E. coli isolates
from diarrhoeic animals. Using the same technique (infant
mice) in buffalo calves, Joon; Kaura®, in India, found only
one out of twenty (5.0%) faecal sample suspected of STa toxin
production; while Ahmed; Afzal', in Pakistan, using the
intestine loop ligated technique, found one faecal sample
positive (5.5%) and other suspected (5.5%) of enterotoxigenic
E. coli in sixteen diarrhoeic buffalo calves.

From the 34 samples of E. coli isolated from the calves
with diarthoea and 55 non-diarrhoeic animals, the LT enterotoxin
was not detected, confirming the observations of Yano ef al.”,
Acres* and Gyles* that this type of toxin is, normally, associated
with £. coli from human and porcine origins.

E. coli, E. coli ETEC, E. cloacae, K. pneumoniae and
Citrobacter spp were the more common microorganisms
observed in diarrhoeic calves. Despite the highest occurrence
in diarrhoeic animals (Tab. 1), these microorganisms were
also presented in the non-diarrhoeic animals (with exception
of E. coli ETEC and Citrobacter genera), reflecting the
presence of these agents in the enteric microflora of the buffalo
calves in the studied region.

Amrousi et al.”” and Ismail ef al*® in Egypt and Verma;
Karla* in India, in studies with new-bom buffaloes found similar
results to the present observations with highest occurrence of
E. coli and Klebsiella sp associated at low frequency of K.
oxytoca, Shigella sp and Pseudomonas sp in diarthoeic animals.
In the same studies, they also found low occurrence of E.
aerogenes and K. oxytoca in the non-diarrhoeic calves.

Salmonella spp was not isolate in the study; however,
in previous reports, it was considered one of the most important
agents causing diarrhoea in buffalo calves’*. One of the reasons

for the absence of this agent is likely the age of the animals
during the study period, since Amrousi ef al*” and Ismail et
al *® observed Salmonella, in buffalo calves older than 4 weeks.

Norphloxacin had the highest sensitivity among all
antimicrobials we tested followed by chloramphenicol and the
gentamycin and high resistance to cephalexin and neomycin.
Nicolas et al.*® and Ismail et al.*® also found similar results.

Using the PAGE-electrophoresis technique, no RNA
segments characteristic of group A rotavirus were identified.
However, studies in other countries identified rotavirus as one
of the most important agents causing diarrhoea in young
buffaloes'***’. In the same region of this study, Récz et al’
identified the agent in only one of 112 buffaloes examined,
and this animal was 90 days of age. Factors as management,
age of the animals and season of the year could be responsible
for the low occurrence of rotavirus in the region.

The values found for IgG levels in buffalo serum were
similar to those found by other authors'>*. Levels lower than
20 mg ml"' were not associated with increased risk for diarthoea.
However, in new-born anirmals other classes of immunoglobulins
(IgM and IgA) may play a greater role in enteric defense™.

Among the pathogens observed in this study, C.
parvum, Giardia spp, E. coli (enterotoxigenic), Shigella spp

-and P. aeruginosa deserve special attention due to the zoonotic

character of these agents.

The more frequent enteropathogens, from bacterial and
parasitic origin, observed in new-born buffalo calves with
diarrhoea in the present study involving E. coli, E. cloacae,
K. pneumoniae, Citrobacter spp, Eimeria spp, S. papillosus,
T. vitulorum and C. parvum. Lau®>* in the North region of
Brazil and Galiero; Consalvo’, in Italy, also demonstrated the
etiologic complexity of diarrhoea in neonatal buffaloes,
confirming the need to study diarrhoea as a syndrome and not
based on the evaluation of specific agents isolated.
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RESUMO

Foram avaliados semanalmente, por um periodo de seis semanas, os exames parasitolgicos de amostras fecais, diarréicas
e nao-diarréicas, de 106 bezerros bifalos, com trés a 45 dias de idade, provenientes do Vale do Ribeira-SP. Para os exames
bacterioldgicos e virol6gicos, foram colhidas amostras fecais de todos os biifalos diarréicos, e igual amostragem de animais
sem diarréia. Amostras de sangue foram colhidas dos bifalos neonatos, entre o terceiro e décimo dias de idade, para
determinagiio dos niveis de imunoglobulina G (IgG). Nos exames parasitologicos, verificou-se a maior ocorréncia de Eimeria
spp. Strongyloides papillosus e Toxocara vitulorum. Dentre os agentes bacterianos, observou-se maior fregiiéncia da
Escherichia coli (E. coli), Enterobacter cloacae e Klebsiella pneumoniae (isolados ou em associa¢do). Detectou-se a
enterotoxina STa em cinco das 34 amostras de E. coli isoladas de biifalos com diarréia. A norfloxacina, cloranfenicol e
gentamicina foram os antimicrobianos mais efetivos frente aos microrganismos isolados. Nenhuma das amostras apresentou
bandeamento caracteristico para rotavirus, a partir da técnica de eletroforese em gel de poliacrilamida. Nao foi constatada nos
animais examinados a associagfio entre a ocorréncia de diarréia e baixos niveis de IgG sérica.

UNITERMOS: Diarréia; Bezerros de bifalos; Imunoglobulinas.
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