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Antibacterial-antifungal

The 2-aminopyridines and bis-2-aminopyridines aree @f nitrogen containing
heterocyclics that known for their very importahetapeutic and biological proprietés such

° analgesié; ° antipyretic antiparasitic and antivirdl antitumoral

as anti-inflammatory,
antioxydant? antitubercules: More recently, it is also recognized their antirolual

properties??

In this context, the main objectives of this workres to investigate antibacterial and
antifungal activities of the 2-aminopyridines ang-B-aminopyridineso determine their
Minimum Inhibitory Concentration againt clinicalagn positive and gram negative bacteria
and finding out their effacacy against two standangal strainsAspergillus ochraceuand
Aspergillus flavus.

Material and methods
Microor ganisms, inoculums and antifungal assay:
Microorganisms and cultural methods:

In the presents study, a standard fungal stréiepergillus ochraceuandAspergillus flavus

isolated from the dates by the laboratory team \lorization of vegetal resource and food



security in semi-arid Areas, south west of Algeri@Jniversity of Bechar). The tested
organism was selected according to their ease aitadility and pathogenicity to human,
animals and plants. The isolates of organisms agbeulture once onto potato dextrose agar
(PDA) (Merck, Darmstadt, Germany) and incubated4f®to 72 h at 35C.

Inocula preparation

Inocula was prepared by growing the fungi on PDA48 to 72 h at 35C and then until 7th
day at 25°C as described by the reference method M38-A2mewended by NCCLS
guidelines’” The Inocula was prepared by flooded colonies waitiproximately 5 mL of
sterile 0.85% saline. Tween 20 (0.01 mL) was adadethcilitate the preparation of fungal
strains inocula. The resulting mixture is transddrto a sterile tube. After the settling of the
larger and heavy particles for 4 to 5 minutes, thgper homogeneous suspension is
transferred to a sterile tube and mixed with aesorhixer for 15 seconds. These suspensions
were diluted 1:50 in the RPMI medium. The suspersiwere mixed for 15 second to ensure
homogeneity and subsequently diluted to adjustttineidity of a 0.5 McFarland standard
(0.4x10.4 to 5x10.4 CFU/mI). This density was remihg a spectrophotometer (UV-VIS
1650 Shimatzu, Japan) and matched to an opticaltgg@®D) for strain.

Assay for antifungal activity

The antifungal activity was evaluted by the metlebdilution in a solid medium reported by
Remmal et al. (1993) and Satrani et al. (2001) witidification® **

10% solution of DMSO in water was prepared. 1.5fréach of compounds tested dissolved
in this solution was added to 13.5 ml of a mediuwtak® dextrose agar PDA so as to obtain 1
mg /L concentration of the compound in the mediukfter homogenization, the mixture was
poured into petri dishe§Vitnesses, containing the culture medium and thatBaextrose

agar solution alone are also prepared.

Seeding is done by injection. Petri dishes (cordral test) were incubated for 7 days at 27 °
C. The growth of filaments is recorded daily. A m@@ diameters of colonie is performed at
the end to calculate the inhibition rate (1%)[15]ing the following formula: I'(%) =100 x
(dC-dE)/dC, where I'(%) = Inhibition percentageesatlC = diameter of colony in the petri
dishes « positifs control » and dE = diameter oforp in the petri dishegontaining

compounds tested.

Microor ganisms, inoculums and antibacterial assay:



I nocula preparation

Four reference strains ATCC, from the laboratory ofvalorization of
vegetal resource and food security in semi-arid a8ysouth west of Algeria, (University
of Bechar) are tested: Gram-negative bacté&scherichia coliATCC25922),Pseudomonas
aeruginosg ATCC27853)and Gram-positive bacteriéstaphylococcus aure8TCC25923)
andBacillus cereugATCC11778).

The different bacterial strains were pricked by skrgations method and then incubated at 37
°C for 18 to 24 hours to obtain a young culture esatated colonies were used subsequently
to prepare the inoculum by soaking in solution tubksterile distilled water to have an initial

cell density or turbidity adjacent to the 0.5 Mdgad.
Antibacterial assay:

The antibacterial activity of the compounalas carried out by disc diffusion method
cited in (Treki et al., 2009Y.

After adjusting the turbidity of the suspensiondiggoculum, a swab was dipped in
the suspension and the whole surface was platédMueller Hinton agar MHA to the three
times. After each application, the petri box waséa approximately 60° to ensure an
homogeneous distribution of the inoculum. Finalliyyas swabbed all around the edge of the

agar surface.

Discs of sterile Whatman paper (6 mm in diametess wnpregnated in each with
concentrations (1, 0.5, 0.25, 0.125, 0.0625 mgbhiolids taken up in solution of DMSO
10% in water and applied by means of a clamp ersthface of the MHA medium. All the
petri dishes were incubated for 24 hours at 37 AilCuninoculated petri dishes medium with
solvent was incubated to serve as a negative prowrtrol under the same conditions. After
24 hours, all of petri dishes were compared tarobmegativepetri dishe The antibacterial
activity was determined by measuring using a rbke diameter of the inhibition zone. The
lowest concentration of the compounds that inhigrswth of the organism was determined
as the Minimum Inhibitory Concentration (MIC).

Results and Discussion

Antibacterial activity



The diameters of the inhibition zones of 2-aminagiges and bis-2-aminopyridines
with a conccentration of 1 mg/ml against Gram-negatbacteria Escherichia coli
Pseudomonas aerugingsand Gram-positive bacteriaStaphylococcus aureud.isteria
monocytogeneand Bacillus cereusshown in (table 1, figurel). The Disk diffusiorethod
allowed us to bring out the antibacterial povgeaminopyridines and bis-2-aminopyridines
against the five bacterial strains, that the histog(figurel) has a variable activities between
bacterial strains.

The morphology of the cell membrane may be a maissud
that affects the activity of antimicrobial agerifbe cell membrane of the bacteria consists of
peptidogly can which is thicker in the gram pogtlvacteria and is usually posses a barrier to
the degree of diffusion of antimicrobial agents  oint the
enzyme®® The activity can be enhanced or reduced by the gwtion depending upon

interactions between the compounds.

Tablel: Diameter (mm) zones of inhibition ®faminopyridines and bis-2-aminopyridines

against bacteria.
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Figurel : Diameter (mm) zones of inhibition @kaminopyridines and bis-2-aminopyridines

against bacteria.
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It is observed that the different studied bactegahins react differently to the tested
compounds, that some bacterial strains show a rateléo good sensitivity against 2-
aminopyridines. The bacterial strainPseudomonas aeruginosashowed no sensitivity
against all the compounds tested except the congptaurevealeda weak inhibition of 8 mm.
The best zones of inhibition are obtained by mominapyridines 5b , 5d, 5e et 5f against
the two bacterial strairS. aureusindEscherichia colin the range of 20.3- 35.15 mm and 8-
12.5 mm respectively. While the compounss 5c, 7a, 7b, ans 7c showed moderate
antibacterial activity agains$. aureuswith a diameters of inhibition zones between 8 and
9mm. The compounda, 7b showed no inhibition again&scherichia coli.Most synthetic
compounds are not effective againBt aeruginosaand L.monocytogenesxcept the
compoundra with a weak inhibition of 8 mm fdP. aeruginosand compoundgb, 7c with a
moderate inhibition of 13mm ,11 mm fdr.monocytogenesespectively. Also,B.cereus

revealed a moderate sensivity agabestshb, 5d, 5f and7c

Figure 2: MIC (ug/mL) of 2-aminopyridines and biss@inopyridines against bacteria.
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The MIC was determinedby disc diffusion method. Based on the histogragu(g2),it was
observed that the derivatives of the 2-aminopyadiand bis-2- aminopyridines show a
significant MIC to the order of 62.5 and 500 pgl/ as well as the produdta had a low
sensitivity against bacterial stratseudomonas aeruginosath a MIC of 1000 pg/mlThis
compound have a low-dose antibacterial activitye Tawest and the best MIC of 2-
aminopyridine was observed by thb, 5d, 5e and 5f compounds against bacterial strain
Statphylocoque aurewsith a MCI of 62.5 g / ml. A sensitivity was notéat B. cereuswith
the compoundSa, 5b, 5c, 5d, and7c in the concentration of 62.5-500 pg/ mL. Moreovbis
effect was also observed fircoli with the compoundSf, 5d, and5b in the concentration of
62.5, 250 and 500 pg/ mL, respectively. Also, thempound7b and7c showed a good MIC
of 250 ug / ml againdt.monocytogenes

Antifungal activity

Table2: antifungal activity synthesized 2-aminopyridirsesl bis-2-aminopyridines

2-aminopyridine/ bis 2-aminopyridine Aspergillus ochraceus| Aspergillus flavus
T 85 85
5a 46
27
5b 40
23




SC 46
20

5d 46
21

5e 44
25

5f 45
23

7a 42
22

7b 40
18

7c 19 45

The results of the antifungal activity of 2-ampyadines and bis-2-aminopyridines
tested are summarized in Tabléle action of theompounds is determined by diameter
of theradial growthof a fungalstrain and their percentage inhibition strammparedto a
control. The results of the antifungal screenintadavealed that all the tested compounds

showed considerable and varied activity againstwioefungal strains used.

Evaluation of the antifungal activity of the synsimed compounds showed that the
strain Aspergillus ochraceusvas highly sensitive compared fspergillus flavusto all
compoundsThe compounds 7c and 7b showed strong inhibitiond88b, (he diameter of the
inhibition zone was in 18-19 mnand the compounds 5a, 5b, 5d, 5f, and 7c showegharh
inhibition ratein range of 72-76%tlie diameter of the inhibition zone was in 20-23 nm
against Aspergillus ochraceusAlso, the compounds 5a and 5e showed an important

antifungal activity with a inhibition rate of 68%a 70%, respectively.

Aspergillus flavuswas moderately sensitive to all compounds as cozdpavith
Aspergillus ochraceug’he compounds with the most pronounced antifung@ity were5b
and 7bwith 52% of inhibition ofAspergillusflavus (the diameter of the inhibition zone was
40 mm).Moreover,the compound 7aevealed annhibition percentage d60% (the diameter
of the inhibition zone was 42 mm)

The compound$f, 7c and 5e also showed antifungal activity agaist flavusat a

percentage from 47% to 48%, whereas the compobagd$Hb and 5&howed the lowest



inhibition against this fungus (45%ith a diameter o#6mm. The biological activity of-
aminopyridines and bis-aminopyridines is to beatexl to its chemical composition, the
functional group of compounds (amine). Thus, théuma of chemical structures that

constitutes it, but their proportigaly a determinant role.

Figure 2:Inhibition percentage of 2-aminopyridines and ®iaminopyridines against

Aspergillus flavusindAspergillus ochraceus
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Conclusion

As part of this work, we studied thebiological activity of some2-aminopyridine
compound®neantifungalactivity andotherantibacterial activityn general the results
reveled that majority of the tested compounds atéddbmoderate to good antibacterial
activity against bacteria and encouraging antiflilagéivity againt fungal strain testethis
study reveal that the 2-aminopyridine based comgsumave a broad range of biological
properties, even if it is a simpler structure withany other heteroring in molecule, or is a
more complex molecule with more hetero-rings. 2-Aopyridines can be very good drugs

for treating several diseases
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