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ABSTRACT

RESULTS DISCUSSION

The present study was carried out to explore the Table 1: Eleven medicinal plants names and their assigned code In the present study, P. aeruginosa was the most resistant
production of antibacterial agents from rhizosphere soil # Plant code Plant name test bacteria against all isolates’ CFS, while S. aureus was the
bacteria of medicinal plants and determine their activity 1 A Aloe Vera most sensitive one followed by B. cereus. Those results can be
against Gram-negative (Pseudomonas aeruginosa, and 2 B Ocimum explained by the fact that strains of P. aeruginosa are known
Escherichia coli) and Gram-positive (Bacillus cereus, and 3 ¢ Thym.us to utilize their high levels of intrinsic and acquired resistance
Staphylococcus aureus) bacteria. Soil samples collected from : E ;CTI‘ZG mechanisms to counter most antibiotics. In addition, adaptive
rhizosphere region of 11 medicinal plants were used to 6 c ;Z;IZ”:S antibiotic resistance of P. aeruginosa is a recently
isolate and characterize antibiotic producing bacteria (APB). 7 G Salvadora characterized mechanisms which includes formation of thick
Those isolates (108) were primarily tested using Cross-streak 8 H Lawsonia biofilms, which contain a high level of the poly-saccharides
method against test bacteria. This further led to antibiotic 9 I Moringa Figure 1: Activity of pure Acetic acid (A), Acetylsalicylic acid (B), alginate and thus altering its structure. These contributes to
susceptibility test (AST) using cell free supernatant (CFS) 10 J Rosmarinus j:ﬁ[; ec:gr?aIf;’en[,z:x:;zf::tep (C?g;u;;ryscgn(:),(E)’C;??Z),C;rii:glsli?g),(2 conformational changes in invading antimicrobial peptides
extraction from cultures of APB obtained in the production 11 K Citrus aureus (4). when binding to them, which then oligomerizes, and this
media. Moreover, combinatorial effect of isolates’ CFS with 12 L (Control) - P. aeruginosa consequently hinders their ability to enter the biofilm (Band
two organic acids (3% Acetic acid and 0.4 mg/ml 60 and Weiss, 2014). Moreover, formation of multidrug-tolerant
Acetylsalicylic acid), two commercial antibiotics (0.016 ‘..q ESO persister cells, which is responsible for recalcitrance and
mg/ml Augmentin and 0.128 mg/ml Doxycycline), and two ﬂ é;: A i relapse of infections. On the other hand, Gram-positive
pure antibiotics (10 mcg/disk Penicillin and 25mcg/disk Soil sample collection %zo bacteria are more susceptible to antibiotics because unlike
Carbenicillin) was in vitro evaluated using AST. Some of those & = w Gram-negative bacteria, it carries only outer peptidoglycan
combinations showed marked synergistic activity against test | | comor . wroome ke Le layer which is not an effective barrier (Tamilarasi et al., 2008).
bacteria, specially CFS-Carbenicillin combinations, with Eggigﬁﬂﬁ% :Eiiiéﬁity'iﬁ!ﬁe(?é) rors Pencin® This may be the reason for all isolates to form lager zones of
variations in inhibitory zones. Additionally, the presence of ‘ Figure 2: Comparative graph of CFS-organic acid/antibiotic inhibition against S. aureus and B. cereus which are Gram-
acetic acid, lactic acid and citric acid in CFS of isolates APB combination antibacterial effect against P. aeruginosa. positive bacteria.
was confirmed by HPLC analysis CU|turing’ and isolation of = col In previous studies, separation, purification and

EXpeCtEd antib.iOtiC prOdUCing : identification of antimicrobial agents produced by APB were
bacteria (108) )

conducted by several techniques, and in this study, the
1. Isolate APB from rhizosphere soil of medicinal plants.
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presence of acetic acid, lactic acid and citric acid as
i J [ “ antibacterial agents in CFS of isolates APB was confirmed by

Control  B1 HPLC analysis. The organic acid acts by collapsing the

Isolates

2

o

2. Examine the activity of isolates’ CFS against four test

Mean inhibitory zone (mm)

1

o

bacteria.

3. Evaluate the combinatorial effect of isolates’ CFS with two
electrochemical proton gradient, membrane lipids thus

. . 0 oL o 0 o . o mCFS B CFS + Acetic acid (A) B CFS + Acetylsalicylic acid (B)
organic acids, two commercial antibiotics, and two pure Selection of test bacterial species aCrs+Agmenin(C)  mGFS+Dowoycine(®)  MCFS+ peniilinE)
. = CFS + Carbenicillin (F) altering the cell membrane permeability which results in
antibiotics. : : : : _—
- F'gure, 3,‘ Comparat'\,’e graph (?f CFS organic geld GpnBicHE disruption of substrate transport systems (Smulders et al.,
4. Analyze isolates’ CFS for the presence of antibacterial combination antibacterial effect against E. coli
B. cereus 2007). Sgouras et al., (2004) also found that lactic acid, in
compounds using HPLC. The Cross Sk Method frthe Priary S of
Ao e o . addition to its antimicrobial property due to the lowering of
5. Characterize isolated antibiotic producing bacteria.
>0 the pH, also functions as a membrane-permeabilizing of the
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LITERATURE REVIEW

Primarily test - Cross-streak Gram-negative bacterial outer membrane and may act as a

Mean inhibitory zone (mm)

~Shsdts of 30
Soil is a rich source of microorganisms, producing a variety k - method - potentiator of the effects of other antimicrobial substances.
of secondary metabolites which are later identified for _ 10 'W i“ Thus, the used combinations might have acted cooperatively
o . . 0
pharmaceutical compounds by researchers. Rhizosphere soil Convol  B1 N with each other, leads to a higher bactericidal effect of the
solates
occupies a special place for microbial diversity. It is a thin layer || S — :Eiiié‘;iiiyiiiié?é) :Ei:ﬁﬁ:ﬁiiﬁfaﬂd ” combination in support of our findings.
; . . . — — m CFS + Carbenicillin (F)
of soil surrounding plant roots, and the root-occupied soil Figure 4: Comparative graph of CFS-organic acid/antibiotic CONCLUSION
supports large active microorganism groups. Further, several combination antibacterial effect against B. cereus.
: : : : : . . . S. A total of 12 Bacillus isolates associated with rhizosphere
environmental factors, including plant species, affect this CFS disk diffusion method (]_2) . aHee P
: : . : : : soil of medicinal plants have showed the ability to produce
diversity and composition of bacterial species in the £ % P y P
rhizosphere. In particular, the rhizosphere soil of medicinal 1 £ w0 IEISEEEE] ComEeumes. EERet & Hest PRl Speses
: ’ : : , § 30 especially S. aureus bacteria. In addition, combining Isolates’
plants is more abundant with microorganisms, due to the ®) : \I | o o
s of ook cudkiEs mredhiesd by fha plem e (Bons ch)J\OH E CFS with organic acid and antibiotics seems to enhance the
I 2019 . . . . 0 inhibition of test bacteria. Ultimately, in vitro antibacterial
2 i, 2003)) Oy_OH CFS-organic acid (Acetic acid and con e s | | .
Qe : . ) ) . study for rhizosphere soil bacteria in this work suggests the
Antibiotics are agents that used therapeutically and O\(Q Acetylsallcyllc aCId) combination uCFS .CFS+Aceﬁcac:d(A()) .cps+Acety.ianfy;icacid(B) . f ] ) I o | I
: : : : . ) ) = CRS+ Agmentin (C) = CFS + Doxycyeline (O = CFS + Penicilin (£ ossibility of using these bacterial metabolites in clinica
sometimes prophylactically in the control of infectious CHs agar well diffusion method =CFS + Carbenicilin (7 P y 5
Ji Th q : biotics b “h Si — Figure 5: Comparative graph of CFS-organic acid/antibiotic infections caused by selected test bacteria and their
ISEASES. 2 TeekEn sgs ol Srienes begEln Wi of combination antibacterial effect against S. aureus. o _
Mownder Flemings dscovery of memidlin fn 1978 Sihe contributing for the development of new safe and effective
then antibiotics have transformed modern medicine and A " v j 2 therapeutic and antibacterial agents, especially when they
saved millions of lives. The soil microorganisms are a major Ry CFS-commercial antibiotics ] ' me combine with antibiotics or organic acids. Further studies on
source of antibiotics. Over two-thirds of clinically-approved S (Augmentin and Doxycycline) - 020] %mm F - molecular taxonomical characterization of the potential
L . . % | l | I -1 combination agar well diffusion 23288 . 2 N organisms, purification, and characterization of antibacterial
antibiotics are natural compounds or semisynthetic ethod o] Wi ces § 8 3 ) g8 | o Ao X N
. - : N — | @ o 72 & ~ T 3 compounds are warranted. itionally, research work is
derivatives. In addition, over 10000 different antibiotics have 1 o < 2 @ < > Y
: - 000- : ! ! b i necessary to isolate more APB from rhizosphere region of
been isolated from cultures of Gram-positive and Gram-  RoH Y LA Y P 8
: : : : YT \CHs Mides medicinal plants using different types of media, identify by
negative bacteria and of filamentous fungi. However, only ° 0 NJ-,,<CH3 Figure 6: Determination of antibacterial compounds in CFS of B1 isolate RNA _ eading t g hensive —
: /~OH : : sequencing, leading toward comprehensive investigation
els g SNIIT using HPLC analysis.
about 100 of these have been commercially used to treat 2 CFS-pure antibiotics (Pen|C|II|n and 8 Y A - .
: : . "N=o A . . : . s or their mechanism of action.
human, animal and plant diseases. The reason for this is that (Ygg " Carben|c|ll|n) combination disk
only compounds with selective toxicity can be used clinically o):“iiH diffusion method REFERENCES
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