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Abstract: Minocycline is a semi-synthetic tetracycline derivative and appears to be as effective as other tetracyclines and analogues.
The present research work is on anti-microbial assay to demonstrate the minocycline is more effective on selected gram-positive than the
gram-negative bacterial strains. It showed the highest zone of inhibition on Bacillus subtilis than Staphylococccu aureus when cultured

in Mueller-Hinton agar medium.

Keywords: Antibacterial, antifungal and minocycline
1. Introduction

Minocycline has the spectrum of antibacterial activity in
vitro'. It has proven that the minocycline shows greater
effect than the tetracycline and its analogues”. Minocylcline
is indicated for the treatment of several diseases including
acne vulgaris, urinary tract infections, and central nervous
system’. In regard with the antibacterial activity of
minocycline, Staphylococcus aureus has isolated from the
aural discharge of purulent otitis was subjected against
Benzylpenicillin, Streptomycin, Kanamycin, Erythromycin,
Lincomycin, Oleandomycin, Spiramycin, Leucomycin and
Chloramphenicol than all these antibiotics, minocycline was
more active. As like any other tetracycline, the minocycline
is found to be bacteriostatic against the susceptible
organisms. The antibacterial activity in vitro is influenced by
the inoculum’s size, pH of the culture medium and the
presence of the serum®. Mueller-Hinton agar medium creates
the optimum environment for the minocycline to be more
active’. Therefore, in our present study we used Mueller-
Hinton agar medium to test against the bacterial strains and a
fungi. The minocycline was believed to have the highest
activity against staphylococcus aureus but in our
observation Bacillus subtilis had highest zone of inhibition
than staphylococcus aureus.

2. Materials and Method

Test-pathogenic microorganisms

Two Gram-negative Klebsiella pneumonia, Pseudomonas
aeruginosa, and two Gram-positive Bacillus subtilis,
Staphylococcus aureus bacterial pathogens and one fungal
pathogen Candida albicans were used in vitro antimicrobial
activity. These selected pathogenic strains were obtained
from Microbial Type Culture Collection (MTCC),
Chandigarh, Punjab, India.

In vitro antimicrobial activity

The antibacterial activity was determined by well diffusion
methods’. About 25 ml of molten Mueller Hinton agar was
poured into a sterile Petri plate (Himedia, Mumbai, India).
The plates were allowed to solidify, after which 18 h grown
(OD adjusted to 0.6) 100 pl of above said pathogenic
bacteria cultures were transferred onto plate and made
culture lawn by using sterile cotton swab. After five minutes

setting of the pathogenic bacteria, a sterile cork borer was
used to make 5 mm well on the agar. The test samples were
dissolved in DMSO and loaded in to wells with various
concentrations such as 25 ug/well, 50 pg/well, 75 pg/well
and 100 pg/well. The Streptomycin added well served as
positive control for bacteria and clotrimazole served as
control for fungi. The solvent alone served as negative
control. The plates were incubated at 37°C in a 40 W
florescent light source (~ 400 nm) for 24 h. The antibacterial
activity was determined by measuring the diameter of the
zone of inhibition around the well using antibiotic zone scale
(Himedia, Mumbai, India).

3. Result

Minocycline effectively killed all the test pathogens at all
tested concentrations. The lowest concentration of 25
pg/well showed zone of inhibition against all the tested
bacterial pathogens ranged between 12mm and 28mm
whilst, the highest concentration of 100 pg/well showed
zone of inhibition ranged between 19mm and 33 mm using
Mimocycline. Bacillus subltilis had the highest zone of
inhibition with 33mm at 100pg/well than Staphlococcus
aureus, which showed 31mm of zone of inhibition at
100ug/well. In case of Candida albicans 6mm zone of
inhibition observed for the highest concentration of 100
pg/well.

Antimicrobial activity of Minocycline

Bacteria
Concentration per disc 253mg 30mg T5mg 100mg
Staphlococcus qurens 23 2 29 51
Bacillus sublili 28 31 32 33
Klebsiella prewmonia 13 19 20 22
FPreudomonas aerugingsa 12 14 16 19
Fungi
Candida albicans 10 12 13 15

4. Discussion

The laboratory studies have experimented the potentiality of
Minocycline over the Tetracycline and its other analogues in
inhibiting the growth of clinically isolated strains of
Tetracycline resistant Staphylococci in many countries
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around the world’. Minocylcine showed little more effective
in killing the p-haemolytic streptococci®.  Against
Streptomyces faecalis (enterococci), the activity of
Minocycline inclined to have more than that of the other
Tetracycline’. The greater activity was also observed against
Streptomyces Viridians, were the Minocycline was very
effective even at the low concentration'’. Tetracycline,
Oxytetracycline and Demethylchlortetracycline was less
effective against D. pneumonia when compared with
Minocycline, Doxycyline, Methacycline and
Chlortetracycline''. In our present study Minocycline was
very effective on Bacillus subltilis, having the zone of
inhibition of 33mm at the concentration of 100 pg/well and
28mm of zone of inhibition at 25 pg/well whereas
Minocycline against, Staphlococcus aureus showed only
25mm and 31mm zone of inhibition at 25 pg/well and 100
png/well respectively. On the other hand, Minocycline
showed less activity on gram-negative when compared with
gram-positive bacterial strains. Against, Escherchia. Coli
and Haemophilus influenzae, Minocycline was less active
than that of Methacycline, chlortetracycline or
doxycycline'?. In our assessment, as per the observation on
Pseudomonas aeruginosa against Minocycline showed the
zone inhibition with 12mm at lowest concentration of 25
pg/well and at highest concentration 100 pg/well showed
19mm zone of inhibition. Klebsiella pneumonia against the
Minocycline showed 18mm zone of inhibition at 25 pg/well
and 22mm zone of inhibition at 100 pg/well. The activity of
Minocycline in vitro against the gram-negative species is
essentially similar to that of other tetracycline analogues.

5. Conclusion

Minocycline, has long been established as the safe drug for
treating human diseases. It is used as antibiotics and has the
strong potential to treat multiple microbial infections. In
vitro antimicrobial assay on minocycline reveals that it is
effective over gram-positive than gram-negative strains.
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