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Multiple antibiotic resistance patterns in the poultry sector are making most of the bacterial
disease outbreaks unmanageable for poultry consultants/ practitioners. Moxifloxacin possess
broad spectrum antibacterial activity against Gram-positive and Gram-negative bacteria,
anaerobes and atypical organisms. Salmonella isolates from broilers showed maximum sensitivity

(86.6 %) for Moxifloxacin whereas sensitivity against E.coli was 80%. Moxifloxacin effectively and

Key Words:
Moxifloxacin,;:Mofoi; Broilers

successfully treated outbreaks of complicated chronic disease in broiler flocks with the dose of 5
mg/kg body weight in 3 days.
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INTRODUCTION

Quinolones are the class of antibiotics that are widely used in
poultry medicine, but development of resistance is a limiting
factor in treating commonly prevalent bacterial infections in
poultry.  Fluoroquinolones possess wide spectrum of
bactericidal activity, good tissue distribution, low plasma
protein binding and relatively low MICs (minimum inhibitory
concentrations) against susceptible target microorganisms.
Since the introduction of the first quinolone in 1962, structural
modifications have resulted in the production of numerous
agents in  second-, third-, and fourth-generation
fluoroquinolones. Use of moxifloxacin and gatifloxacin was
approved in December 1999 by the US Food and Drug
Administration (FDA) (Spreng et al, 1995; Brown, 1996).
Moxifloxacin is a novel 4™ generation ﬂuoroqumolone with a
methoxy group in the C-8 position and C-7 side chain. It has a
broad spectrum of antibacterial activity against Gram-positive
and Gram-negative bacteria, anacrobes and atypical organisms
such as Mycoplasma and Chlamydia spp. (Kowalski et al, 2003).
Pharmacokinetic studies of moxifloxacin in animals have been
studied e.g. in horses (Gardner et al., 2004), rabbits (Carceles et
al., 2000), lactating goats (Carceles et al., 2007), lactating ewes
(Goudah, 2008) and broilers (Goudah, 2009). A study was
conducted to know the sensitivity of Moxifloxacin against
Salmonella and E.coli isolates as well a field trial was conducted
in a severely infected poultry flock.

MATERIAL AND METHODS

Bacterial isolates

In the present study, a total of 30 isolates including 15 isolates
of Salmonella spp. and 15 E. coli isolates were analyzed for
antibiotic resistance pattern. The fresh bacterial isolates were
kindly provided by the Department of Veterinary Public Health
and Epidemiology, Hisar (Haryana), India. All the isolates were
previously isolated from broilers and were conformed as E. coli
and Salmonella by bio-typing and serotyping.

Antimicrobial susceptibility testing

Antibiotic sensitivity test was performed as per the disc
diffusion method (Bauer et al. 1996). Five different antibiotic
discs namely Moxifloxacin M (5 mcg), Gentamicin G (10 mcg),
Enrofloxacin Ex (10 mcg), Ciprofloxacin Cf (10 mcg) and
Cloxacillin Cx (10 meg) were used. Results were recorded using
antibiotic zone scale and interpreted as resistant, intermediate
and sensitive based on values given in zone size interpretative
chart.

Field study 1

Flock History

As per the farmer, vaccination was done according to standard
recommendations in a flock of 17,000. Birds start showing signs
and symptoms at the age of 5 day with 1 % mortality daily. The
symptoms were like decrease in feed intake and tracheal rales.
No treatment was given till the age of 8 days. On 8™ day farmer
started treatment and the birds were injected with Gentamycin
+ Amikacin + Multivitamin and Liver extract. The treatment
was followed for 5 days but there was no control in the
mortality. On 15™ day farmer treated the birds with another
combination ie. Gentamycin+ Amikacin+ Tylosin & liver
extract. Treatment was continued for two days, but the affected
flock showed no improvement and the mortality was increasing
at rapld and daily mortality of the flock was 300 birds per day.
On 17" day, Sulphonamide and Chloramphenicol, was started
and given for two days but again the story Contmues and the
farmer was losing the flock at rapid pace. On 19" day another
unique combination of Amikacin+ lincomycin+ Ceftriaxone was
injected by the farmer to the affected flock and continued till
20" day but the affected flock showed no improvement. Till
date farmer lost 60 % of its flock. On next day farmer
approached the veterinarian and after doing postmortem the
disease was diagnosed as complicated chronic respiratory
disease (CCRD). Farmer was advised to stop all the medication
immediately and to treat the affected flock with new antibiotic
in the market ie. Moxifloxacin (Mofoi™) with the dose of 5
mg/kg body weight orally.

Field study 2

Another field study was conducted in three broiler farms
located in the area of Sonipat, Haryana (India) with flock
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strength of 20000, 12000 and 10000. The birds started showing
clinical signs like loss of appetite, tendency to huddle together,
open mouth breathing and conjunctivitis at the age of 13 days.
Mortality started at the age of 14™ day. Almost 50% of the flock
was affected. As per the farmer no treatment was given to the
flock.

RESULTS

For Salmonella spp. isolated from broilers, maximum sensitivity
(86.6 %) was shown by Moxifloxacin, followed by Gentamicin
(33.3%), Enrofloxacin (33.3%), Ciprofloxacin (20%) and
Cloxacillin (6.6%). None of the isolates were resistant to
Moxifloxacin whereas Cloxacillin showed maximum resistance
(86.6%), followed by Enrofloxacin (46.6%), Ciprofloxacin
(46.6%) and Gentamicin (33.3%), (Table 1, Fig.1).

Table 1. Antibiotic sensitivity test of fifteen (15) field isolates of salmonella spp. isolated from broilers

G Ex Cx Cf
Sensitive (%) 13 (36.6%) 5(33.3%) 5 (333%) 1(6.6%) 3 (20%)
Intermediate (%) 2 (13.3%) 5 (33.3%) 3 (20%) 1(6.6%) 5 (33.3%)
Resistant (%) 0 5 (33.3%) 7 (46.6%) 13 (36.6%) 7 (46.6%)

M: Moxifloxacin (5 meg); G: Gentamicin (30 meg); Ex: Enrofloxacin (10 mcg); CLOXA: Cx (10 meg); Cf: Ciprofloxacin (10 mcg)
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Figurel:Antibiotic sensitivity test of Salmonella spp. isolated from broilers
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The E. coli strains isolated from broiler outbreaks when
analyzed for antibiotic sensitivity test, it was revealed that
Enrofloxacin, Ciprofloxacin and Cloxacillin were resistant to
all the isolates whereas Gentamicin was resistant to 86.6% of
the isolates. Moxifloxacin showed maximum sensitivity (80%)
and none of the isolate was resistant to Moxifloxacin (Table 2,

Disease was diagnosed as complicated chronic respiratory
disease (CCRD) on the basis of postmortem lesions. At the age
of 21" day Moxifloxacin (Mofoi™) was given @ Smg/kg body
weight orally. The mortality was reduced from 500 birds per
day to 106 birds. The treatment was continued to next two
days. On 23" day the mortality was reduced to 52 birds and the

Figure 2). birds started putting on weight.
Field study 1
Table 2. Antibiotic sensitivity test of fifteen (15) field isolates of E. coli spp. isolated from broilers
M G Ex Cx Cf
Sensitive (%) 12 (80) 0 0 0 0
Intermediate (%) 3(20) 2(133) 0 0 0
Resistant (%) 0 13 (86.6) 15 (100) 15 (100) 15 (100)

M: Moxifloxacin (5 mcg); G: Gentamicin (30 meg); Ex: Enrofloxacin (10 meg); Cx: Cloxacillin (10 mcg); Cf: Ciprofloxacin (10 mcg)

Field study 2

On post-mortem examination fibrinous pericarditis and peri—
hepatitis was observed along with severe tracheitis and air
sacculitis. Depending on clinical signs and postmortem lesions
the disease was diagnosed as complicated chronic respiratory
disease (CCRD). At the age of 15 days treatment was started
with Moxifloxacin (Mofoi™) @ 5mg/kg body weight. First
dose of Mofoi™ was given @ 5Smg/kg body weight through
parenteral route i.e. intramuscular, followed by oral therapy in
the morning 2-3 hours drinking water at the same dose for two
more days. Within 12 hours of first dose mortality was reduced
to 10% and after completion of 3 day treatment there was no
mortality in the flock and birds feed intake resumed to normal.
DISCUSSION

The pharmacokinetic studies has been studied extensively in
animals but to our knowledge this is the first report from India
showing the antimicrobial sensitivity pattern of moxifloxacin in
poultry as well the successful therapeutic field trials of

moxifloxacin in broilers affected with complicated chronic
respiratory disease. In the present investigation it was revealed
that moxifloxacin showed high degree of sensitivity against
Salmonella as well as E. coli isolates. It was observed that most of
the isolates were resistant to the antibiotics that continue to be
used in the field for a long time, it may be because of the
indiscriminate use of various antibiotics by the farmers. The
similar findings were observed by Oteo et al., (2005); Kumar et
al, (2012) and Joshi et al., (2012). Moxifloxacin exerts potent
bactericidal activity against a wide range of pathogens and in
addition possesses pharmacokinetic properties that result in
high concentrations in the circulation and tissues, thereby
providing adequate bactericidal concentrations at the foci of
infection (Balfour and Wiseman, 1999). Mycoplasma infections
have been shown to reduce the performance of commercial
broilers, egg-laying hens, dairy cows and goats, leading to
significant economic loss (Viscione et al., 2008). In the present
field trial studies it was observed that moxifloxacin was able to
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control the mycoplasma and E.coli infections very effectively and
at very short span of time. The present study was supported by
the findings of Hamamoto et al., (2001); Goudah (2008) and Li
et al, (2012) as they proposed moxifloxacin as promising
antimycoplasmal agent. Clinical efficacy of moxifloxacin
showing high systemic bioavailability, extensive distribution to
pulmonary tissues and fluids, and a low incidence of
gastrointestinal side effects in humans was also demonstrated
(Ball, 2000; Blondeau and Hansen, 2001), proving it to be an
efficient drug to combat most of the bacterial infections. With
the growing clinical need because of existence of multidrug
existence pattern, a new antimicrobial drug, moxifloxacin, a
novel 8-methoxy quinolone, has been introduced into the
poultry medicine to combat most of the existing poultry
bacterial challenges.
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