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Abstract

Opportunistic pathogens prevail in the hospital environment, and utensils are the root cause of severe
nosocomial infection. These pathogens exhibit high antibiotic resistance due to constant exposure
to drug therapy. This study focuses on screening antibiotic-resistant opportunistic pathogen and
effectiveness of piperidine compounds against the opportunistic pathogens. Standard microbiological
laboratory protocols were used and followed, and about 238 samples were processed and screened.
Among them, 47 reported positive for the presence of pathogens like Staphylococcus species, Salmonella
species, Pseudomonas species, Proteus species, E. coli and Klebsiella species. In antibiotic resistance
screening, the maximum resistance percentage was recorded against Ampicillin and Chloramphenicol
(100%). The least percentage of resistance was noticed against Carbenicillin (41%). Piperidine compounds
showed promising susceptibility towards test isolates. The MIC of the compounds against E. coli and
Staphylococcus sp. was found to be higher when compared to Klebsiella sp.
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INTRODUCTION

“Opportunistic pathogens” name tossed
for the organisms which have the potential to
establish infection upon obtaining the favourable
situation. But in the hospital settings, opportunistic
pathogens are the organism which could cause
generalised disease to those patients who have
a greatly diminished resistance to infection.
Since the long-term use of antibiotics may alter
normal flora leads to an increase in opportunistic
microorganisms!. The patient in the post-operative
ward or the immune-compromised ward is more
susceptible for these opportunistic pathogens
like Staphylococcus species, Enterobacteriaceae
members and yeasts?*. Here these microbes find
the way by itself beyond the physical barrier and
establish infection. For example, Pseudomonas
aeruginosa, which most commonly causes burn
and external infections, colonise on medical
devices, which leads to sepsis and bacteremia®”.

Like the same, the genus Staphylococci
can be considered as normal flora on the skin
but becomes opportunistic among patients
receiving long term antimicrobial treatment?.
Other members like Streptococcus pneumonia,
Salmonella species, E. coli, K. pneumoniae, Proteus
mirabilis, and Mycobacterium tuberculosis are
emerging as important secondary infector in
immune-compromised patients®!°. The main
concern in these cases is the antibiotic resistance
exhibited by these opportunistic pathogens.
Because of constant exposure towards antibiotics
and in close contact with pathogens, these
opportunistic pathogens can develop resistance
through gene transfer or by mutation!**2,

Antimicrobial-resistant (AMR) can
be addressed in various levels like multidrug-
resistant (MDR), extensive drug-resistant (XDR),
totaldrug-resistant (TDR) and pan drug-resistant
(PDR) which are called as superbugs®*?'. The
ESKAPE, an acronym for the important causatives
of nosocomial infections Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas
aeruginosa and Enterobacter species and other
opportunistic pathogens like Escherichia coli,
Shigella species and Proteus mirabilis, is the main
source of life-threatening nosocomial infections
and are with increased levels of AMR%,

The strategy behind antibiotic resistance

advancement is a worldwide concern for health
sector??, The bacterial strains are enduring
to become more resistant to recent drugs, and
the antibiotic pipeline is still diminishing, and
this difficult situation continues unaware by
the majority of the public which has led to the
current situation where annually about more
than 13 million people worldwide are dead due
to infectious diseases alone?*. Approximately
2 million infections and 23,000 fatalities in
the United States are triggered annually by
pathogenic antibiotic resistance. In Europe,
25,000 individuals suffer annually from bacteria
susceptible to antibiotics?*. Bacteria are discovered
to be resistant to antibiotics owing to the broad
accessibility and inappropriate use and dispose of
antibiotics. India was the world’s major consumer
of antibiotics for human health in 2010 as 12.9
x 10° units (10.7 units per person). The second
major consumers were China at 10.0 x 10° units
(7.5 units per person) followed by the US at 6.8 x
10° units (22.0 units per person). Itis anticipated
that 300 million individuals will die early from
drug resistance over the next 35 years?. As per
the global impact of antimicrobial resistance
research and interventions, most countries reduce
unnecessary usage of antimicrobials?.

To overcome the problem of antibiotic
resistance, numerous methods are being
experimented, and a number of drug classes
are being analysed regularly for managing and
controlling pathogenesis. Antibiotics from natural
sources like plants are regarded to be effective
in controlling pathogens?®. Piperidines plays
significant role in the synthesis of numerous
pharmaceuticals. Piperidine, a heterocyclic moiety
consists of six-membered rings which comprise of
five methylene groups (-CH,-) and one amine group
(-NH-). Piperidines are naturally found in black
pepper (Piper nigrum) and barley. The piperidine
skeleton containing species are significant in
the synthesis of organic compounds?, including
pharmaceuticals®. In recent days, piperidine
scaffolds have been exploited into preclinical
and clinical testing. Piperidines are found to
exhibit wide range of biological properties viz.,
antibacterial, anticonvulsant, antihypertensive,
anti-inflammatory, and antimalarial activity®..

This study has been conducted to analyse
the prevalence of bacterial and opportunistic
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pathogens in various parts of TamilNadu, India
and also to analyse their susceptibility pattern
to various antimicrobial that is prescribed
routinely and also against few isolated piperidine
compounds.

MATERIALS AND METHODS

This research study was conducted
to isolate multi-drug resistant opportunistic
pathogen. Samples from different multi-specialty
hospitals were collected in and around North-
Western parts of Tamil Nadu, India.
Sample processing

Total of 238 clinical samples such as
aspirates and pus samples of abscesses, surgical,
accidental wound infections, and urinary catheter
along with urine samples were collected from
both inpatients and outpatients of multi-speciality
hospitals. Samples were collected from surgical
wound patients after three days of surgery in the
hospital with the help of staff nurse by obtaining
prior permission from the hospital and patient.
The samples were collected aseptically and
immediately transferred to the microbiology
laboratory for further study.
Identification of isolates

A swab of aspirates, pus and catheters
was serially diluted and inoculated in Luria Bertani
(LB) broth and incubated at 37°C. After incubation
for about 24 h, one loopful of the culture was
streaked on selective agar medium. The selective
agar medium that was used for the isolation of
enteric pathogens is tabulated (Table 1). Further,
the isolates were identified by Gram’s staining and
series of biochemical tests.
Antimicrobial susceptibility testing

For susceptibility screening, the Kirby-
Bauer disc-diffusion technique on Mueller-Hinton

agar (MHA) plates were used. As proposed by the
Clinical and Laboratory Standards Institute (CLSI),
antibiotic disc strengths were used. Susceptibility
and resistance testing criteria of CLSI were
followed®2. Nearly ten antibiotics were used to
study the isolates’ antimicrobial sensitivity pattern
and the antibiotics found to be prescribed to
patients on a routine basis were used. Inhibition
zones were evaluated around the antibiotic disks
in the plates using a standard measuring scale,
evaluating their amount of sensitivity
Quantitative antibacterial activity assay of
piperidine compounds

Minimum inhibitory concentration (MIC)
of piperidine compounds against the isolated
pathogens was determined by measuring the OD
value at 600 nm. DMSO was used as a solvent blank.
PM3DMP (3,3-dimethyl-2,6-diphenyllpiperidine),
TSPM3DMPO (1-toluenesulfonyl-3,3-dimethyl-2,6-
iphenyllpiperidin-4-one), BPM3DMPO (1-Benzoyl-
3,3-dimethyl-2,6-diphenyllpiperidin-4-one),
BSPM3DMPO (1-Benzenesulfonyl-3,3-dimethyl-
2,6-diphenyllpiperidin-4-one) and MCPM3DMPO
(Impure and wrong compound not confirmed
by NMR) are the piperidine compounds used
in this study. DMSO and piperidine compounds
in the varying concentration ranging from 6.25,
12.5, 25, 50, 100, and 200 ug/ml were added
in 96-well microtitre plate. Bacterial cultures
grown overnight were adjusted to 0.5 McFarland
standard, and from that 100uL were added to each
well. The Positive control titer well was added
with sterile broth without any test compound.
Microdilution plates sealed with a tight lid
before incubation to prevent desiccation and

Table 2. Demographic data of clinical specimens

Table 1. Selective medium for isolation of pathogens No. Types of No. of No. of No. of
sample sample positive  negative

Selective media Bacterial genera Collected sample  sample
Mannitol Salt Agar Staphylococcus sp. 1. Pus 63 31 32
Xylose Lysine Salmonella sp. 2. Pus 47 07 40
Deoxycholate Agar Aspirate

Eosin Methylene E. coli 3. Urine 71 14 57
Blue agar (EMB) 4. Urinary 13 04 09
Mac Conkey Agar Klebsiella sp. Catheter

Nutrient Agar (NA) Proteus sp. 5. Abscesses 44 09 35
King’s B medium Pseudomonas sp. Total 238 65 173
Journal of Pure and Applied Microbiology 1805 www.microbiologyjournal.org
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contamination. Incubate the plates at 37°C for 24
h and MIC was determined.

RESULTS
Isolation and identification of pathogens

About 167 swab samples from wounds,
pus, abscesses, urinary catheters, and 71 urine
samples were collected aseptically and transferred
in the microbiology laboratory for further
processing. The samples were serially diluted and
inoculated in LB broth. After incubation, based on
colony morphology, a single colony was selected,
and loop full of culture was streaked on Nutrient
agar for isolation of pure colony (Table 2). The pure
colony obtained was subjected to Gram staining
and biochemical screening. The results obtained
were tabulated in Table 3. After that, the isolates
were streaked on to selective medium for further
confirmation. The organism and the sourced from
+ , , + , + which it was isolated were tabulated in Table 4.
Antibiogram of the isolates

The antibiogram study was performed
on the positive isolates, where 17 isolates that
showed consistent growth were selected and
screened for the antibiotic sensitivity against 10
commercially available antibiotics. About 100%
of isolates showed resistance towards Ampicillin
and Chloramphenicol, 94% of resistance was
noticed against Amikacin and Ciprofloxacin, 88%
against Amoxicilin and Erythromycin, 82% against
Cefazolin, 73% towards Azithromycin and 53%
against cefdinir respectively. The percentage
of resistance was notices against Carbenicillin
(41%). E. coliisolates exhibited the highest degree

Suspected
organism
Staphylococcus sp.
Salmonella sp.
Pseudomonas sp.
Proteus sp.

E. coli
Klebsiella sp.

Glucose Lactose Maltose  Sucrose motility Oxidase
+ + + - -
+ - + + -
+ - - + +
+ - - + -
- + - + -
+ + + - -

Catalase
+
+
+
+
+
+

Table 4. Identification of Isolates

No. Isolate No. of Source
Positives

VP Urease TSI
+
+
+

Staphylococcus 16 Pus (9), Urine

sp. (2), Abscesses (5)

Salmonella sp. 03 Abscesses (3)

3. Pseudomonas 06 Pus Aspirate (5),

sp. Urine (1)

4.  Proteus sp. 04 Pus (3), Urine (1)

E. coli 11 Pus (2), Urine (7),
Pus Aspirate (1),
Catheter (1)

6. Klebsiella sp. 07 Pus (4), Urine (3S)

MR
+
+
+
+

N

Indole

)
7

O

Table 3. Typical biochemical profile of Isolates

(+) Positive; (-) Negative
[0

Gram’s
staining

)
7
O]

G+ve
Cocci
Rods
Rods
G-ve
Rod

G-ve
Rod

G-ve
Rod

[
o]
o
a
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of resistance among the isolated pathogens
(Table 5).
The minimum inhibitory concentration of
piperidine compounds

One isolate from each organism, which
showed the highest drug resistance was selected
for studying the MIC of piperidine compounds.
DMSO was used as blank. About 100pL of
predetermined culture was added to all the titer
well. The absorbance value of S. aureus was
noticed as 0.72. Piperidine compound at the
concentration of 200ug/mL showed complete
inhibition of the test isolates (Table 6). Whereas,
the absorbance of Salmonella sp. obtained was
0.99. PM3DMP showed the highest inhibition
at the concentration on 12.5ug/mL, followed
by 25ug/mL concentration of MCPM3DMPO.

Table 5. Antibiotic Resistance of Isolates

The least inhibition was noticed in BSPM3DMPO
(Table 7). MCPM3DMPO showed complete
inhibition against Pseudomonas sp. at the
concentration of 12.5ug/mL. The least inhibition
was noticed in TSPM3DMPO (Table 8). The positive
control exhibited the OD valve 1.10, respectively.

MCPM3DMPO and TSPM3DMPO showed
complete inhibition of test isolate at 100ug/mL
concentration against the density of Proteus sp.
registered as 1.02 (Table 9). As like Staphylococcus
sp., Proteus sp. also showed the least susceptibility
towards test isolates. E. coli showed the highest
resistance towards piperidine compounds as
they exhibited against antibiotics. Among the
test compound, MCPM3DMPO alone inhibited
the pathogen at 50ug/mL (Table 10). Klebsiella
sp. showed the least resistance towards tested

No Isolate Organism Ak Ac Am Az Cb Cz Ci C Cd E
1. CVST1 Staphylococcus sp. 26 24 23 16 0 28 30 31 38 37
2. CVST2 Staphylococcus sp. 25 22 27 15 0 30 35 32 33 35
3. CVST3 Staphylococcus sp. 26 27 24 14 0 32 31 34 38 37
4, CVST4 Staphylococcus sp. 19 20 17 9 0 13 13 31 18 34
5. CVST5 Staphylococcus sp. 24 24 26 14 0 21 16 30 33 36
6. CVSA1 Salmonella sp. 24 26 21 14 0 15 34 17 0 18
7. CVPS1 Pseudononas sp. 25 30 18 0 0 0 22 15 0 18
8. CVPS2 Pseudononas sp. 28 27 13 0 25 0 25 22 0 18
9. CVPR1 Proteus sp. 12 23 23 22 16 22 28 26 0 10
10. CVPR2 Proteus sp. 18 25 24 22 15 20 30 30 0 0
11. CVEC1 E. coli 26 21 26 0 24 20 17 30 7 12
12. CVEC2 E. coli 24 20 23 15 28 29 15 28 10 18
13. CVEC3 E. coli 27 21 25 14 30 26 18 28 9 15
14. CVEC4 E. coli 0 0 19 0 0 12 16 27 0 16
15. CVECS E. coli 12 0 24 0 0 24 17 36 0 16
16. CVKL1 Klebsiella sp. 20 18 12 24 22 0 0 19 0 0
17. CVKL2 Klebsiella sp. 32 20 16 0 0 20 20 30 8 14
Table 6. MIC of Piperidines against Staphylococcus sp. at 600 nm
No. Test | 1l ] \Y) Vv \ Culture
compounds dilution dilution dilution dilution dilution dilution control
200pg/mL  100pg/mL  50upg/mL 25ug/mL  12.5pug/mL  6.25ug/mL
1 PM3DMP -0.07 0.01 0.07 0.09 0.12 0.13
2  TSPM3DMPO -0.03 0.04 0.09 0.11 0.16 0.19
3 BPM3DMPO -0.03 0.04 0.09 0.11 0.16 0.19 0.72
4 SPM3DMPO -0.01 0.07 0.09 0.17 0.2 0.27
5 CPM3DMPO 0 0.03 0.04 0.07 0.17 0.2
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compounds. TSPM3DMPO and MCPM3DMPO  pathogenic when they get favourable host
inhibited the growth of Klebsiella at 6.25 pyg/mL  conditions such as ageing, illness, injury,

concentration, respectively (Table 11). medication, immunodeficiency and previous
infection. They emerge from the roots of normal
DISCUSSION commensal symbionts or microbes obtained

In medical literature, opportunistic  from the environment. Acquiesce may be from a
pathogens are typically characterized as diseased person or hospital setting, which can be

Table 7. MIC of Piperidines against Salmonella sp. at 600 nm

No. Test | 1] 1 v Vv \ Culture
compounds dilution dilution dilution dilution dilution dilution control
200pg/mL  100pg/mL  50pug/mL  25pg/mL  12.5pg/mL 6.25ug/mL

1 PM3DMP -0.02 -0.3 -0.32 -0.35 -0.38 0.02 0.99
2 TSPM3DMPO 0.04 0.19 0.27 0.31 0.31 0.32
3 BPM3DMPO 0 0 0.09 0.22 0.32 0.39
4 BSPM3DMPO 0.12 0.22 0.39 0.41 0.42 0.59
5 MCPM3DMPO 0 -0.07 -0.09 -0.11 0.02 0.2

Table 8. MIC of Piperidines against Psuedomonas sp. at 600 nm

No. Test | 1l 1l \Y) Vv VI Culture
compounds dilution dilution dilution dilution dilution dilution control
200pg/mL  100pg/mL  50pg/mL  25pg/mL  12.5pug/mL  6.25ug/mL

1 PM3DMP -0.09 -0.02 0 0.01 0.14 0.19 1.10
2 TSPM3DMPO 0 0.06 0.13 0.15 0.16 0.19
3  BPM3DMPO -0.04 -0.03 0 0.03 0.07 0.1
4 BSPM3DMPO -0.02 0.01 0.04 0.07 0.1 0.13
5 MCPM3DMPO -0.11 -0.09 -0.06 -0.02 0 0.09

Table 9. MIC of Piperidines against Proteus sp. at 600 nm

No. Test | Il ] v \Y \ Culture
compounds dilution dilution dilution dilution dilution dilution control
200ug/mL  100pg/mL  50pg/mL  25pg/mL  12.5pg/mL  6.25ug/mL

1 PM3DMP -0.02 0.01 0.05 0.07 0.14 0.16 1.02
2 TSPM3DMPO -0.02 -0.02 0.01 0.09 0.14 0.17
3  BPM3DMPO -0.01 0.03 0.05 0.08 0.11 0.18
4 BSPM3DMPO 0 0.02 0.02 0.04 0.07 0.31
5 MCPM3DMPO 0 0 0.01 0.09 0.11 0.13

Table 10. MIC of Piperidines against E. coli at 600 nm

No. Test | 1] 1] \Y) \Y W Culture
compounds dilution dilution dilution dilution dilution dilution control
200ug/mL  100pg/mL  50pug/mL  25ug/mL  12.5pug/mL  6.25ug/mL

1 PM3DMP 0.04 0.04 0.08 0.15 0.18 0.18 0.96
2 TSPM3DMPO 0.05 0.07 0.09 0.09 0.14 0.14
3 BPM3DMPO 0.02 0.04 0.06 0.07 0.08 0.16
4 BSPM3DMPO 0.04 0.12 0.15 0.16 0.17 0.19
5 MCPM3DMPO -0.02 0 -0.04 0.02 0.02 0.09
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Table 11. MIC of Piperidines against Klebsiella sp. at 600 nm

No. Test | 1] ] \Y) \Y \ Culture

compounds dilution dilution dilution dilution dilution dilution control
200pg/mL  100pug/mL  50pg/mL  25pug/mL  12.5pg/mL 6.25ug/mL

1 PM3DMP -0.02 -0.02 -0.01 0 0.01 0.05

2 TSPM3DMPO -0.06 -0.09 -0.12 -0.03 -0.02 -0.02

3 BPM3DMPO 0.03 0.08 0.09 0.14 0.18 0.2 0.93

4 BSPM3DMPO -0.02 0 0.01 0.03 0.05 0.08

5 MCPM3DMPO -0.04 -0.05 -0.08 -0.1 -0.11 -0.13

highly pathogenic. Hence present study focused
on opportunistic pathogens, its antimicrobial
resistance property, and effectiveness of
alternative therapeutic compounds.

About 167 swab samples from wounds,
pus, abscesses, urinary catheters, and 71 urine
samples were collected in this study for the
isolation of pathogens. Among them, 47 reported
positive for the presence of pathogens like
Staphylococcus species (16), Salmonella species
(3), Pseudomonas species (6), Proteus species
(4), E. coli (11) and Klebsiella species (7). Similarly,
Salmani et al.?®. and Hoque et al.?*. isolated P.
aeruginosa from various clinical specimens. Upreti
et al.*>. also recorded high occurrence of MDR
(68.2% of S. aureus, 80% of E. coli, 50% of Proteus
sp., 80% of P. aeruginosa and 77.7% of CoNS),
MRSA 60.6% (40/66) and ESBL (25% of E. coli, 40%
of K. pneumonia and 33.3% of C. freundii) from pus
samples.

In the present research, the most
frequently obtained organism was S. aureus and E.
coli. Similarly, Feleke et al.*. obtained 77 (35.6%)
of S. aureus, followed by E. coli 33 (15.3%) and
Klebsiella spp 29 (13.4%). Lilani et al.*’. obtained
16 isolates from 14 infected wounds samples. S.
aureus was the commonest isolate followed by
Pseudomonas along with E. coli (2) and Klebsiella
sp (1). This was additionally supported by Hussein®
study, in which he isolated 22 P. aeruginosa, 18 E.
coliand 15 E. cloacae and 18 P. mirabilis.

We consider that the antibiotic resistance
was reported after the invention of Penicillin,
but resistance to antibiotic variety have been
discovered in ancient DNA from 30,000-year-old
permafrost residues®. This antibiotic resistance
study plays an significant role in determining better
therapeutic compound. In the present study, the

test isolates were screened for antibiotic resistance
against 10 antibiotics.

Feleke et al.?. recorded varying degree
of resistance S. aureus E. coli, Klebsiella species,
Citrobacter species, E. aerogenes. The highest
number of MDR isolates were documented in
his study in Citrobacter species (100%), Klebsiella
species (79.3%), E. coli (75.8%), and S. aureus
(61%). In this research, the general MDR resistant
durable was (70.4%), and about 94% of resistance
was noticed against amikacin and ciprofloxacin,
88% against amoxicillin and erythromycin, 82%
against cefazolin, 73% towards azithromycin and
53% against cefdinir respectively.

Similarly, Salmani et al.*3. screened
antibiotic resistance against P. aeruginosa using
single and antibiotics in combination. The highest
sensitivity was against the combination of drugs
like piperacillin and tazobactam (93.5%). Highest
resistance rate was seen for amoxicillin followed
by doxycycline. Similarly, increased percentage
of sensitivity were observed by Singh et al.*.
In the research conducted by Hoque et al.®. P.
aeruginosa showed higher resistance to penicillin
(98.98%) followed by cephalosporins (89.85%).
The combination of piperacillin and tazobactam
(3.37%) was found to be most sensitive.

Pawar et al.*. isolated Klebsiella species
(466), Acinetobacter species (377), Escherichia
coli (368), and Pseudomonas aeruginosa (311)
from various clinical sample and samples from
patients in intensive care units as we isolated
in the current study. Pawar et al.*'. also studied
antibiotic resistance of E. coli, Klebsiella species,
Acinetobacter species and P. aeruginosa and
obtained varying resistance pattern according
to the isolates. Sohail et al.*’. observed E.
coli as extremely antimicrobial resistant, viz.
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cephalexin (95%), cephradine (95%), pipemidic
acid (92%), amikacin (91%), and nalidixic acid
(91%). a-lactam antibiotics like aztreonam,
ampicillin, and amoxicillin/clavulanic acid, that
were routine were also futile against E. coli.
Similarly, Deshmukh et al.®*. conclude their finding
as E. coli isolates were highly resistant towards
all antibiotic used in his study. This supports the
results of the present study that E. coli isolates
exhibited the highest degree of resistance among
the isolated pathogens.

Antibiotic resistance of the pathogens
made us focus on an alternative like including
phytochemicals, probiotics, antimicrobial peptide,
bacteriophages, and phage lytic enzymes were
assessed to develop therapies to manage systemic/
invasive rather than superficial infections which
also been as the main present lines of the research
area*. These alternatives can assist us in alleviating
the problem of resistance in two respects. First,
they can be used for infection management and
as a substitute for antibiotics®. In this context,
there is evidence that Piperidine compounds are
also expressed the promising results as alternative
therapeutics against this pathogen. In the present
study, one isolate from each organism, which
shows the highest drug resistance was selected
for studying the MIC of piperidine compounds.

The compounds were diluted using DMSO
and to obtain a concentration of 6.25 to 200 pg/mL,
and microbial growth was evaluated by absorbance
readings (Abs) at 600 nm. Similarly, Han et al.*.
studied MIC of hydrazide-hydrazones derived
from Benzocaine, and he noticed MIC was defined
at the lowest concentration of the compounds
to inhibit the growth of microorganisms and his
results were supported by Kalayd et al.*’. As the
same in the present study, all test compounds
showed inhibition at the lowest concentration. As
like Staphylococcus species and Proteus species
also showed the least susceptibility towards test
isolates. E. coli showed the highest resistance
towards Piperidine compounds as they exhibited
against antibiotics. Klebsiella species. showed the
least resistance towards tested compounds.

Imran et al.®®, synthesized 2-piperidino
derivatives compounds and screened for
antimicrobial activity in diffusion method. One of
his compound - 6a (MIC = 50ug/mL) exhibited the
increased activity against S. aureus, E. faecalis, S.

epidermidis, B. subtilis and B. cereus. But in the
case of the present study, Piperidine compound
at the concentration 200ug/ml showed complete
inhibition of the S. aureus. Similarly, Compound
6a had further exhibited good activity (MIC
= 25ug/mL) against E. coli, K. pneumonia, P.
aeruginosa, P. vulgaris and B. bronchiseptica.
His results were supported by Imran et al.*.
Similarly, PM3DMP showed the highest inhibition
at the concentration on 12.5ug/mL, followed by
25ug/mL concentration of MCPM3DMPO against
Salmonella species. MCPM3DMPO showed
complete inhibition against Pseudomonas species
at 12.5pg/mL concentration. Among the test
compound, MCPM3DMPO alone inhibited E. coli
at 50ug/mL. TSPM3DMPO and MCPM3DMPO
inhibited the growth of Klebsiella at 6.25ug/mL
concentration, respectively. But MCPM3DMPO
and TSPM3DMPO showed complete inhibition of
test isolate at 100pg/mL concentration against
Proteus species. These results are supported
by one another study of Imran et al.*. Desai et
al.*®. synthesised compound which exhibited
excellent activity against E. coli at MIC 50ug/mL,
P. aeruginosa at MIC 100ug/mL, S. aureus at MIC
100pug/mL and 50ug/mL respectively.

Duruskari et al.*’. used well diffusion
methods for screening potential inhibition activity
of synthesised piperidine compounds. At 0.1 %,
the test compound showed the better result when
tested with the A. baumannii and P. aeruginosa,
while at the concentration of 0.05 % inhibition
zones were similar for all studied pathogens
except K. pneumoniae. But inhibition was not
detected against E. coli and exhibited the lowest
activity when tested with S. aureus. Kumar and
Joshi®? tested their freshly synthesized diazepine
compounds and screened for antibacterial activity
against K. pneumoniae and S. aureus and also
other bacterial species by using well diffusion
method. The findings show that these compounds
were effective against all the tested organisms.

CONCLUSION

Hence from this preliminary in vitro
study, we conclude that the synthesized piperidine
compound exhibited a remarkable antimicrobial
potency towards isolated opportunistic pathogens.
All compounds exhibited potential inhibition
activity against both Gram-positive and negative
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bacteria. These results give us insight about the
efficiency of alternative therapeutics compounds
against the pathogens and need for development
for new compounds to overcome antibiotic
resistance in pathogens. Thus, it can, therefore,
be regarded as a successful lead in the further
growth and design of new chemical entities.
Therefore, our research conclusion will provide
a significant impact on further investigations of
other piperidine derivatives in search of new
molecules having potent antimicrobial activity.
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