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ABSTRACT

Avian mycoplasmosis is one of the major problems facing the poultry industry, all over the
world. Mycoplamsa gallisepticum (MG) and Mycoplasma synoviae (MS) are the two most
pathogenic avian mycoplasmas. The present study describes the antibiogram pattern of 13
mollicutes including Mycoplamsa gallisepticum (8), Mycoplasma synoviae (1), Mycoplasma
gallinarum (3) and Acholeplasma laidlawii (1) against 21 different antibiotics. These
mycoplasma strains were retrieved from the Department of Veterinary Public Health and
Epidemiology, LUVAS Hisar which were previously isolated from poultry showing respiratory
infection and the in vitro single disc diffusion technique was employed using Frey’s agar
medium. Mollicutes were found sensitive to amikacin, enrofloxacin, tylosin, spiromycin,
chloramphenicol, chlortetracycline and norfloxacin whereas resistant to cloxacillin, nalidixic
acid, ceftriaxone, cefotaxime, cefoperazone, and ampicillin. The colistin, lincomycin,
levofloxacin, erythromycin,ciprofloxacin, streptomycin, gentamicin and oxytetracycline showed
variable results which formed the basis to formulate resistotype pattern of Mycoplasma
gallisepticum and M. synoviae the well known pathogens. It has been concluded from this study
that frequent surveillance of antibiotic sensitivity against avian mycoplasmosis should be
undertaken to adopt a suitable control measure on the poultry farms of Haryana.
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INTRODUCTION
The fastest growing segments of the animal

Mycoplasma infection is one of the most
important causes of respiratory infection

husbandry in Haryana are poultry industry.
Respiratory complications are the main cause
of econonomic losses in poultry due to
increased mortality resulting from.

producing great economic losses to poultry
production. So far, 25 species of mycoplasma
have been reported from birds.
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The Mycoplasma  gallisepticum and
Mycoplasma synoviae has long been
recognized as common respiratory pathogen
especially in chickens causing lots of
commercial losses in poultry industries. M.
gallisepticum commonly induces chronic
respiratory disease in chicken'®. Mycoplasma
gallisepticum infection has tropism primarily
for mucosal membranes of respiratory tract,
conjunctiva and sinuses® where upper airways
and trachea are the preferred sites of infection
for most of strains. Economic losses due to
MG occurs due to reduction in egg production,
an increase in embryo mortality and chick
mortality and a reduction in weight gain and
feed conversion efficiency®. M. synoviae most
frequently occurs as a subclinical upper
respiratory infection but may result in air
sacculitis and synovitis in chicken and
turkeys’. The M. gallinarum and A. laidlawii
are usually considered as non-pathogenic
commensal but sometime serve as a cofactor
with pathogenic poultry viruses including
Newcastle disease virus and infectious
bronchitis virus® . As the use of vaccination
programme for the control of mycoplasmas is
very limited in Haryana, and most often
chemotherapy in association with biosecurity
measures is practiced to minimize the
economic losses and to avoid lateral and
vertical transmission. For this purpose various
group of antibiotics including macrolides,
tetracyclines and flouroguinolones are being
used which induce either DNA fragmentation
or inhibition of protein synthesis and are the
drugs of choice for treatment against
mycoplasmosis but mycoplasmas are resistant
to penicillin because of lack of cell-wall and
are not used for their treatment®*'*, Most of
the veterinarian prescribes these antibiotics on
the basis of clinical finding and their
experience in order to treat the affected flocks
or supplemented in feed by the farmers to
improve egg production which led to the
development of antimicrobial resistance in
avian mycoplasmas over the period of their
usage. This paper describes the study on the
in-vitro antimicrobial sensitivity pattern of
avian mycoplasmas isolated from poultry
affected with respiratory infection.
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MATERIAL AND METHODS
The present study describes the antibiotic
sensitivity of 13 mollicutes including 8
Mycoplamsa gallisepticum, one Mycoplasma
synoviae, 3 Mycoplasma gallinarum and one
Acholeplasma laidlawii against 21 different
antibiotics. These mycoplasma strains were
retrieved from the Department of Veterinary
Public Health and Epidemiology, LUVAS
Hisar for performing the test and were
maintained in Frey’s broth and agar media.
These strains were isolated previously from
poultry flocks affected with respiratory
infections. For performing antimicrobial
sensitivity test in vitro single disc diffusion
technique® was used using Frey’s agar medium
and various antibiotic discs viz., ampicillin (25
mcg), cefaperozone (30 mcg), amikacin (10
mcg), cefotaxime (10 mcg), ceftriaxone (10
mcg), chlortetracyclin (30 mcg),
chloramphenicol (10 mcg), ciprofloxacin (30
mcg), cloxacillin (10 mcg), enrofloxacin (10
mcg), colistin (50 mcg), erythromycin (10
mcg), gentamicin (50 mcg), nincomycin (15
mcg), levofloxacin (5 mcg), nalidixic acid (50
mcg), norfloxacin (5 mcg), oxytetracyclin (30
mcg), streptomycin (10 mcg), spiramycin (30
mcg), tylosin (15 mcg) were used. On the basis
of inhibition zone the results were interpreted
as per the manufacturer’s recommendations
(Hi-Media, Mumbai) after 5-days incubation at
37°C in candle jar.

RESULTS AND DISCUSSION
Until this study information about the
susceptibility of avian mycoplasmas isolates of
Haryana to antimicrobials is scarce. The
objective of this study was to determine the in
vitro antibiotic susceptibilities of avian
mycoplasmas, which were isolated earlier
from broiler chicken flocks affected with
respiratory infections. In present study Frey’s
broth and Frey’s agar medium with penicillin
were used to carry out antibiotic sensitivity
testing of mycoplasmas. As mycoplasmas do
not have cell wall and are resistance to
penicillin. Thus, penicillin antibiotic has no
effect on mycoplasmas and it doesn’t interfere
in determining in vitro antibiotic sensitivity of
mycoplasmas™. In the present study, the
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antibiotic ~ sensitivity of 13  mollicutes
including Mycoplamsa gallisepticum (8),
Mycoplasma synoviae (1), Mycoplasma
gallinarum (3) and Acholeplasma laidlawii (1)
against 21 different antibiotics were recorded.
It was found in this study that all the isolates
were found sensitive to 7 antibiotics such as
amikacin,  chloramphenicol, enrofloxacin,
tylosin,  spiromycin,  norfloxacin  and
chlortetracycline. Reda and Abd® also
reported, sensitivity of MG isolates to tylosin,
and enrofloxacin which is in partial agreement
to our study (Table 1).

All the isolates were found resistant to
6 antibiotics such as nalidixic acid, cloxacillin,
ceftriaxone, cefotaxime, cefoperazone, and
ampicillin. Valks and Burch™ also reported
that cloxacillin and lincomycin resistance
increased in the last few decades.

Eight antibiotics viz., erythromycin,
colistin, levofloxacin, lincomycin, ciprofloxacin,
streptomycin, gentamicin and oxytetracycline
exhibited variable results which formed the
basis to formulate resistotype pattern of
Mycoplasma gallisepticum and M. synoviae
strains. Amongst eight strains of Mycoplasma
gallisepticum and one strain of M. synoviae the
four resistotype could be detected (Table 2).
One strain showed resistotype R-1 and R-2 in
each viz.,, PT-29 and PT-36 respectively
showing 11.11 per cent relative frequency
whereas resistotype R-3 represented two
strains (PT-78 and PT-35) with 22.22 per cent
relative frequency. The R-4 was the most
frequently  occurring  resistotype  which
represented five strains with relative frequency
of 55.55 per cent showing complete resistance
to two antibiotics viz. colistin and
oxytetracycline. For epidemiological study this
most frequently occurring resistotype may
form the basis as marker. Kapoor® also shown
the importance of most frequently occurring
resistotype as a epidemiological marker.
Oxytetracycline showed resitance to 8
mycoplasma isolates (PT-1, PT-20, PT-36, PT-
47, PT-71, PT-72, PT-80, and PT-90). This
resistance to oxytetracycline was possibly due
to its frequent usage for a longer period on
indian  poultry farms.  Sensitivity to
Tetracyclines is not present sometimes and is
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common which may be due to acquisition of
the tetM gene® . In present study, Macrolides
such as erythromycin were also showing
resistance in 3 isolates (PT-4, PT-20, and PT-
36) which is supported by the findings of Wu
et al”® who reported a high resistance to
erythromycin. The resistance of mycoplasmas
to erythromycin may be probably due to
mutations in the domain V loop of the 23S
rRNA gene, leading to a reduction in the
affinity of macrolides to ribosome™***3, Most
of the antibiotics to which mycoplasma are
susceptible  they only inhibit  their
multiplication and do not kill them.
Mycoplasmas are also innately resistant to
some other antibiotics such as rifampicins®’.
They may develop resistance, either by
acquisition of a resistance gene or by gene
mutation, to antibiotics to which they are
usually sensitive. The antibiotic susceptibility
pattern are also influenced by the source of the
mycoplasma viz., isolate recovered from a
eukaryotic cell line which was contaminated
that has been subjected to various antibiotic
treatment may have an different antibiotic
profile from the same mycoplasmal species
that has been isolated directly from animal
source’” . Mycoplasmas are difficult to
eradicate from animal hosts or from cell
cultures by antibiotic treatment because of
developed resistance to the routine antibiotics
used and also due to the fact that some
mycoplasmas invade inside the eukaryotic
cells'’. Most of the antibiotics unable to kill
mycoplasmas, despite the fact that they may
suppress their growth, is one of the reasons
why eradication from the host tissues is often
slow™. Eradication is also difficult in
immunosuppressed  or  immunodeficient
poultry.

In present study, mycoplasmas strains
were at first or second passage level, thus there
is no possibility that the resistance developed
during the microbial passages. The history of
antibiotics used in poultry farms of Haryana
indicated that only those antibiotics are
showing resistance which are routinely used in
the prevention program. In poultry farms of
Haryana, chicken growers/growth promoters
and antibiotics are frequently used in feed and

1331



Tomar et al
water of broilers and layers to reduce the MG
infection. This could be the reason that in
these areas the mycoplasma strains are
possibly resistant to most antibiotics that were
previously used as prophylactic measures. In
this study due to limited information, it is
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difficult to compare levels of antibiotic
resistance in different geographical locations.
In conclusion our study showed that regular
surveillance of antibiotic sensitivity against
MG should be done to adopt control
programme in the poultry farms of Haryana.

Table 1: Antibiotic sensitivity pattern of field strains of Mycoplasma and Acholeplasma species isolated
from chicken affected with respiratory infection

Antibiotic discs Laboratory number of field isolates
PT-1 PT- | PT- | PT- PT-29 PT- | PT- | PT- | PT- | PT- | PT- | PT- | PT-
4 17 20 35 36 47 71 72 78 80 90
A M. gallinarum M. M. gallisepticum
laidlawii synoviae
Amikacin (10 mcg) S S S S S S S S S S S S S
Ampicillin (25 mcg) R R R R R R R R R R R R R
Cefaperozone (30 mcg) R R R R R R R R R R R R R
Cefotaxime (10 mcg) R R R R R R R R R R R R R
Ceftriaxone (10 mcg) R R R R R R R R R R R R R
Chloramphenicol(10mcg) S S S S S S S S S S S S S
Chlortetracyclin (30 mcg) S S S S S S S S S S S S S
Ciprofloxacin (30 mcg) R S R S S R S S S S R S S
Cloxacillin (10 mcg) R R R R R R R R R R R R R
Colistin (50 mcg) S S S R R R S S S S R S S
Enrofloxacin (10 mcg) S S S S S S S S S S S S S
Erythromycin (10 mcg) S R S R S S R S S S S S S
Gentamicin (50 mcg) S S S S S S R S S S S S S
Levofloxacin (5 mcg) S R S S S S S S S S S S S
Lincomycin (15 mcg) R S S R S S S S S S S S S
Nalidixic acid (50 mcg) R R R R R R R R R R R R R
Norfloxacin (5 mcg) S S S S S S S S S S S S S
Oxytetracyclin (30 mcg) R S S R S S R R R R S R R
Spiramycin (30 mcg) S S S S S S S S S S S S S
Streptomycin (10 mcg) R S R R S S R R R R S R R
Tylosin (15 mcg) S S S S S S S S S S S S S

S = sensitive, R = resistant

Table 2: Resistotype pattern of field strains of Mycoplasma gallisepticum and Mycoplasma synoviae
species isolated from chicken affected with respiratory infection

Sensitivity or resistant to antibiotics discs ) Per cent
Resistotype No. of isolates relative
C Cl E ER G L LI o] (Lab no.)
frequency
R-1 S R S S S S 1 (PT-29) 11.11
R-2 S S S R 1 (PT-36) 11.11
R-3 R R R S S S 2 (PT-35, 22.22
PT-78)
R-4 S R S S S S S R | 5(PT-47, PT-71, 55.55
PT-72,PT-80,
PT-90)

C = Ciprofloxacin (30 mcg), CL = Colistin (50 mcg), E = Enrofloxacin (10 mcg), ER = Erythromycin (10 mcg), G = Gentamicin
(50mcg), L = Levofloxacin (5 mcg), LI = Lincomycin (15 mcg), O = Oxytetracyclin (30 mcg)
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