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Abstract

Foot-and-mouth disease is a highly contagious viral disease of the cloven-hoofed animals
leading to severe economic losses to livestock industry. The disease is clinically characterized
by pyrexia, vesicles on the mouth, muzzle, tongue, teats, inter digital space etc with high
morbidity and low mortality in affected adults. However, the immunesuppression due to
Foot-and-mouth disease virus may lead to development of secondary bacterial infection in the
affected animals as a cause of mortality. Many of such secondary bacterial invaders have been
reported. The present study revealed Pseudomonas spp. as monoculture from an outbreak
leading to mortality in cattle and buffaloes. Pseudomonas aeruginosa, a ubiquitous bacterium,
known to cause nosocomial infections such as pneumonia, urinary tract infections, and
respiratory system infections are supposed to produce high case fatality rate in
immune-suppressed host due to severe toxaemia and drug resistance. The isolates were
subjected to antibiotic sensitivity test. Of the 10 antibiotics tested, bacteria were highly
resistant to amoxyclav, enrofloxacin, ofloxacin, levofloxacin, intermediate sensitive to
penicillins, gentamicin and tylosine, and sensitive to amikacin, ceftriaxone+tazobactum and
cefotaxim. The present study concludes that FMD outbreak was followed by secondary
bacterial infections of Pseudomonas aeruginosa, which might have entered in the circulation
through the lesions in tongue and foot. Moreover, immunosuppression due to FMD further led
to colonization of Pseudomonas aeruginosa in critical body organs, such as the lungs, heart
and kidney leading to severe mortality. Hence, the control of secondary invaders should be
considered on priority to avoid the mortality in the outbreak situations.

Index terms— animal, FMDV, pseudomonas, treatment, control.
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5 RESULTS AND DISCUSSION

bacterium, known to cause nosocomial infections such as pneumonia, urinary tract infections, and respiratory
system infections are supposed to produce high case fatality rate in immune-suppressed host due to severe
toxaemia and drug resistance. The isolates were subjected to antibiotic sensitivity test. Of the 10 antibiotics
tested, bacteria were highly resistant to amoxyclav, enrofloxacin, ofloxacin, levofloxacin, intermediate sensitive
to penicillins, gentamicin and tylosine, and sensitive to amikacin, ceftriaxone+tazobactum and cefotaxim. The
present study concludes that FMD outbreak was followed by secondary bacterial infections of Pseudomonas
aeruginosa, which might have entered in the circulation through the lesions in tongue and foot. Moreover,
immunosuppression due to FMD further led to colonization of Pseudomonas aeruginosa in critical body organs,
such as the lungs, heart and kidney leading to severe mortality. Hence, the control of secondary invaders should
be considered on priority to avoid the mortality in the outbreak situations.

Introduction oot-and-mouth disease (FMD) is a highly contagious and devastating viral disease of the cloven-
hoofed animals including cattle and buffaloes; and considered as a serious threat to the economy of the livestock
industry all over the world the world (Verma et al., 2008 to adherence of Pseudomonas with the skin surface and
may contaminate the wound and form abscess. Drug resistance of the organism supports bacterial survival in
wounds and further entry in circulation leading to involvement of multiple system viz., respiratory and urinary
tracts. In advanced stages of the infection severe toxaemia leads to mortality. Hence, the aim of the present
study was to reveal the cause of mortality in cattle and buffaloes following to an outbreak of FMD disease in
Chandauli district of Uttar Pradesh state, India.

2 1II.
3 Materials and Methods

4 a) Study area, animal and management

The incidence occurred in village Daina, district Chandauli, Uttar Pradesh, India. At the time of incidence the
population of dairy animals (cattle and buffaloes) in the village was approximately 1200. The animals were kept
individually or in groups. The animal rearing practices included stall feeding of wheat/paddy straw, concentrate,
and mineral mixture with ad lib water Go-Anusandhan Sansthan (DUVASU), Mathura, India. The health and
basic record books of the herd, compiled by veterinary and animal care staff, were also examined and analysed
for occurrence of the disease, morbidity and mortality etc. All the animals were having the history of vaccination
with Pasteurella multocida biotype A vaccine (Biological Product Section, Badshabagh, Lucknow). However,
FMD vaccination was lacking in the village. The area was having the history of flood or water logging nearly two
months prior to outbreak. The hygiene and sanitation conditions in the villages were unsatisfactory. Majority
of the animals were suffering with pyrexia, vesicular lesions in teats and foot (Figure 2 and 3) and respiratory
distress. The morbidity and mortality rate was quite high with the death of large number of animals. The clinical
signs and history were suggestive of Foot-and-Mouth Disease.

5 Results and Discussion

In the present study, clinical signs of the animals were indicative of Foot-and-Mouth Disease. On retrospective
study, the sera samples showed high titre against FMDV serotype 'O’ suggesting the infection of serotype ’O’
of FMD virus. However, there is as such no report of high mortality due to FMD in cattle and particularly in
buffaloes. Serotype 'O’ is predominantly causes FMD in cattle but in this outbreak high titre against FMDV
serotype 'O’ in buffaloes also suggest some antigenic alteration or host adaptability of preexisting serotype O’
virus in India. There are previous studies reporting the high prevalence of FMDYV serotype 'O’ in Uttar Pradesh
state, India (Verma et al., 2008). The involvement of buffaloes in such outbreaks with higher rate of mortality
than cattle is of major concern as buffaloes were suggested to show clinical signs less commonly as compared to
cattle (Chakraborty et al., 2014). Moreover, India is having the largest population of buffaloes, accounting for
nearly 57% of the world buffalo population, and buffaloes are considered as back bone of rural economy (Kumar,
2005).

Monoculture Pseudomonas aeruginosa was isolated from blood. The isolated bacteria were found to be motile,
produced characteristics colonies in nutrient agar along with pigmentation, showed 7-hemolysis on blood agar
(Figure 4) and grew on MacConkey agar. Mudau et al., 2013). On the basis of present findings inference
can be drawn that it was an outbreak of FMD, followed by secondary bacterial infection of Pseudomonas
aeruginosa, which might have entered in the circulation through the lesions in foot, tongue and teats. Moreover,
immunosuppression due to FMD further led to colonization of Pseudomonas aeruginosa in critical body organs,
such as the lungs, heart and kidney leading to severe mortality. On the basis of results of antibiotic sensitivity
testing, the authors suggested amikacin, ceftriaxone + tazobactum and cefotaxim for the treatment of affected
animals and after treatment with these drugs the mortality among animals was controlled in the village.
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6 IV.
7 Conclusion

It can be concluded that occurrence of FMD leads to immunosuppression making affected animals more
susceptible and prone to nosocomial infections viz. Pseudomonas aeruginosa. The drug sensitivity pattern
revealed that isolates were resistant to many of commonly used broadspectrum antibiotics which might be the
cause of failure of treatment. However, antibacterial like amikacin, ceftriaxone + tazobactum and cefotaxim
appeared to be drugs of choice for the treatment of Pseudomonas infection as the recommendation of these drugs
controlled the mortality of animals in the village. Hence, the control of secondary invaders should be considered
on priority to avoid the mortality in the outbreak situations.
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