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Halquinol, a quinoline derivative having antibacterial, antifungal and antiprotozoal activity
was introduced across the world to overcome common challenges of modern poultry and
swine farming, like pathogenic microbial infections and growth promotion aspects. In
Asian countries including India, halquinol is being extensively used as growth promoter in
poultry and to control intestinal infections, which may contribute towards the development
of resistance against it. And also, as minimum inhibitory concentration (MIC) of
antimicrobials against microbial pathogens changes with place and time, the present study
was conducted to determine the current MIC of halquinol against local pathogenic
bacterial isolates from poultry. In the present study two individual isolates from poultry
viz., Salmonella gallinarum and Escherichia coli were used as test bacteria. The MIC of
halquinol was determined by employing broth dilution technique following standard
protocol. The MIC was determined as the lowest concentration of halquinol that
completely inhibited the growth of bacteria. The MIC of halquinol against both the local
pathogenic isolates from poultry viz: Escherichia coli and Salmonella gallinarum was 4
pg/mL. Thus, despite the widespread usage, the development of resistance against
halquinol did not cross the global optimal MIC reported in the year 2015

Introduction

Halquinol is a mixture obtained by
chlorinating quinolin-8-ol. It contains not less
than 57 per cent and not more than 74 per
cent of 5, 7-dichloroquinolin-8-ol, not less
than 23 per cent and not more than 40 per
cent of 5-chloroquinolin-8-ol and not more
than 4 per cent of 7 chloroquinolin-8-ol and
the total content of three components is not
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less than 95 per cent and not more than 105
per cent (Anon., 1980).

Halquinol is a broadspectrum antimicrobial
having antibacterial, antifungal, anti-
mycoplasmal and anti-protozoal activity
(Stewart, 1958; Heseltine and Campbell,
1960; Lamy, 1964; Fiedler and Kaben, 1966;
Ellenrieder and Sensch, 1972; Forster and
Duggan, 1974, Cosgrove, 1977; Cosgrove and
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Baines, 1978; Botsoglou and Fletouris, 2001).
The absorption of halquinol was negligible
following per os administration in rats
(Heseltine and Freeman, 1959), thus serve as
a potential candidate in the treatment of
infections localized within the intestinal tract.

Halquinol is one of the popular molecules
marketed in South American and Asian
countries including India, for use in poultry as
a  growth promoter. Antimicrobials
specifically antibiotics, incorporated at sub-
therapeutic doses in animal feeds as growth
promoter  increases  resistance  among
susceptible microorganisms.

Thus, MIC of antimicrobials changes with
time and also varies with regions depending
on the usage pattern. Keeping these points in
view, the present study was undertaken to
determine the current minimum inhibitory
concentration of halquinol against bacterial
pathogens of poultry origin so as to find its
suitability for treating infections by such
pathogens in poultry.

Materials and Methods
Isolation of bacterial pathogens

The bacterial isolates used in the present
study were local isolates viz: Salmonella
gallinarum and Escherichia coli (gratis from
Department of Veterinary Public Health and
Epidemiology, Veterinary College,
Bengaluru). The individual isolates of the two
species were obtained (taking faecal pellets as
sample) from clinical cases of enteritis in
poultry as confirmed by standard cultural,
morphological and biochemical tests.

The isolates which were stored in glycerol
broth at -20°C, and were later revived in
nutrient broth by incubating overnight at 37°C
before they were used for inoculation.
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MIC determination

The minimum inhibitory concentration (MIC)
of halquinol was determined by employing
broth dilution technique following standard
protocol (Mackie, 1989; OIE Manual, 2012).

The test was performed by preparing two-fold
dilutions of halquinol in series of tubes
containing nutrient broth. The macro-dilution
method was followed using 5 mL tubes. In
all, 30 tubes of 5 mL capacity were arranged
in two rows with each row containing 15
tubes and each row meant for one particular
bacterial isolate. Then 1948.8 pL of nutrient
broth was added in the first tube in each row
and then 1 mL in the remaining tubes. Now,
51.2 pL of antibacterial solution dissolved in
appropriate solvent was added to the first tube
in each row and after mixing the content, 1
mL was serially transferred from these tubes
to the second tubes in each of the rows (serial
two fold dilution). Then the contents of the
second tube of each of the rows were mixed
and 1 mL was transferred to the third tube in
each of the rows and same procedure was
continued up to the last tube and 1 mL was
discarded from last tube in each of the rows.
This provided halquinol concentrations of
256, 128, 64, 32, 16, 8, 4, 2, 1, 0.5, 0.25, 0.12,
0.06, 0.03 and 0.01pg/mL in the first to
fifteenth tube respectively.

Each tube was inoculated with actively
growing pure culture suspension of the test
bacterium that contained between 10* to10°
bacteria/mL. The required concentration of
bacteria was achieved by adjusting the
bacterial cell suspension turbidity matching to
0.5 on McFarland scale. Two individual
isolates from poultry viz., Salmonella
gallinarum and Escherichia coli were used in
the study as test bacteria.

Drug control and broth controls were
maintained following the same procedure but
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without adding bacterial suspension. Culture
control was also maintained but without
adding the antibacterial. The inoculated tubes
of broth were incubated at 35-37 ° C for 24
hrs and then observed for visible growth in
the form of turbidity in the tubes. The MIC
was determined as the lowest concentration of
halquinol that completely inhibited the growth
of bacteria (showing no visible growth/no
turbidity in the tube).

Results and Discussion
The current MIC of halquinol as determined

by broth dilution following macro dilution
technique is 4 pg/mL against both

Escherichia coli and Salmonella gallinarum.
The current MIC values of halquinol against
both  Escherichia coli and Salmonella
gallinarum determined in the present study
being 4 pg/mL, were found to be within the
reported global MIC values of halquinol
against the same pathogens of poultry viz:
Escherichia coli K99, Salmonella gallinarum
and Salmonella enteritidis with MIC range of
2 to 7.1 pg/mL (Machado et al., 2015). And
also, a study by Cosgrove et al., (1981) has
established that addition of halquinol at 120
ppm in a standard grower diet, when fed to
pigs over a period of six weeks, did not
induce the development of resistance to
Escherichia coli.

Fig.1 MIC of halquinol as determined by broth dilution technique
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About 40 per cent of antibiotics are used as
growth promoters although antibiotics are
also used therapeutically for animals. To
reduce the risk of selecting resistant bacteria,
the use of antibiotics must be restricted. The
most attractive area for reducing the use of
antibiotics is to ban their use as growth
promoters in food animals (Hughes and
Heritage, 2004). In such a global scenario of
rampant antimicrobial resistance and steps to
combat it effectively, halquinol without much
evidence of increased resistance over a period
of time as reflected by current MIC of 4
pMg/mL against both Escherichia coli and
Salmonella gallinarum, can be the viable
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growth promoter agent compared to other
antibiotics in poultry and swine industry.
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