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ABSTRACT

Ethanolic leaf extracts of 5 medicinal plants traditionally used in medicine were studied for their
antimicrobial activity against antibiotic-susceptible and resistant Staphyl ococcus aureus strains
isolated from different clinical samples. The antimicrobial activity of plant extracts was
determined by using agar well diffuson method. The plant extracts showed varied levels of
antimicrobial activity against antibiotic-sensitive and resistant S aureus isolates. Extracts of
Syzygium cumini (Jamun) and Lawsonia inermis (Mehndi) showed good activity against most of
the sensitive and resistant isolates whereas the extracts of Ficus religiosa (Peepal), Ocimum
sanctum (Tulsi) and Zizyphus mauritiana (Ber) showed moderate activity against most of the
sensitive and resistant isolates. The plant extracts showed variable initial MIC values against
resistant and sensitive S aureus isolates being minimum for S, cumini (1.2 mg/ml, 0.6 mg/ml)
and L. inermis (0.6 mg/ml, 1.2 mg/ml). The final MIC and MBC values were observed to be
either same or 2 to 4 fold higher than initial MIC. The present study thus suggests the use of
these medicinal plants in the treatment of various diseases caused by drug resistant S. aureus
strains.

Key words: Clinical samplesSaphylococcus aureus, antibiotic sensitivity, medicinal plants,
plant extracts, antibacterial activity, MIC, MBC.

INTRODUCTION

In recent years, drug resistance to human pathodeadteria is being commonly reported from
all over the world [1]. However, the situation israning in developing as well as developed
countries due to indiscriminate use of antibiofigs Even though pharmacological industries
have produced a number of new antibiotics in teetlaree decades, resistance to these drugs by
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microorganisms have increased. In general, bactenee the genetic ability to transmit and
acquire resistance to drugs, which are utilizethasapeutic agents [3].

Antibiotics provide the main basis for the theraynicrobial infections. Since the discovery of
these antibiotics and their uses as chemotherapagénts there was a belief in the medical
fraternity that this would lead to the eventualdécation of infectious diseases. However,
overuse of antibiotics has become the major fdoiothe emergence and dissemination of multi-
drug resistant strains of several groups of migaoisms [4].

Thus, in light of the evidence of rapid global gmef resistant clinical isolates, the need to find
new antimicrobial agents is of paramount importandewever, the past record of rapid,
widespread emergence of resistance to newly intediantimicrobial agents indicates that even
new families of antimicrobial agents will have aodhlife expectancy [5]. For this reason,
researchers are increasingly turning their attentcoherbal products, looking for new leads to
develop better drugs against MDR microbe straihs [6

For thousands of years, natural products have bsed in traditional medicine all over the
world and predate the introduction of antibiotiasdaother modern drugs. The antimicrobial
efficacy attributed to some plants in treating d&es has been beyond belief. It is estimated that
local communities have used about 10% of all flomgerplants on Earth to treat various
infections, although only 1% have gained recognitity modern scientists [7]. Owing to their
popular use as remedies for many infectious diseasearches for plants containing
antimicrobial substances are frequent [8].

Traditionally used medicinal plants produce a wgrief compounds of known therapeutic
properties [9, 10]. They have antidiabetic, antlaxit, antibacterial, anti-inflammatory, anti-
pyretic activities, gastro-protective effects andny more important medicinal properties. It is
expected that plant extracts showing target sitberahan those used by antibiotics will be
active against drug resistant pathogens. AccorttingHO, medicinal plants would be the best
source for obtaining a variety of drugs [11]. A ruen of phytotherapy manuals have mentioned
various medicinal plants for treating infectiousetises due to their availability, fewer side
effects and reduced toxicity [12]. There are sdvesports on the antimicrobial activity of
different herbal extracts [13-15]. Many plants hdeen found to cure urinary tract infections,
gastrointestinal disorders, respiratory diseasdscataneous infections [16, 17].

There has also been a considerable effort to discphant-derived antibacterial active against
methycillin-resistan8&aphylococcus aureus (MRSA) strains, which have developed resistance to
most antibiotics. Driven by this urgent need of ewous antiS aureus plant-derived
antibacterials with good MIC values have been ifiedtin past decades by researchers. These
evidences contribute to support and quantify theaitance of screening natural products. The
aim of the present study was to investigate thiactierial activity of ethanolic leaf extracts of
Syzygium cumini, Ocimum sanctum, Lawsonia inermis, Zizyphus mauritiana andFicus religiosa
against antibiotic resistant and sensit&taphylococcus aureus strains isolated from different
samples collected from patients having burn, woamgus infections.
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EXPERIMENTAL SECTION

Sample Collection
Hundred samples from patients having burn, wound p@us infections were collected from
different hospitals of Allahabad region.

Isolation of Staphylococcus aureus

The collected samples were streaked onto Nutrigyar and on the selective media for
Staphylococcus aureus i.e. Mannitol Salt agar and Blood agar media. The uteted plates were
then incubated aerobically at 37 °C for 24 — 48 h.

Identification
The bacterial growth obtained on the incubatedeplatas identified aStaphylococcus aureus
on the basis of cultural, morphological and biocloatcharacteristics [18].

Antibiotic sensitivity test

Antibiotic sensitivity of the isolate@aphylococcus aureus strains was determined by Standard
Disc Diffusion Method [19]. Different antibiotic#H(-media, Mumbai) were used in the present
work, viz. Amikacin (Ak), 10 pg; Amoxycillin (Am), 30 pg; Ampillin (A) 10 pg; Cefuroxime
(Cu), 30 pg; Chloroamphenicol (C), 30 ug; Ciprofioi (Cf), 30 pg; Clindamycin (Cd), 30 ug;
Erythromycin (E), 15 pg; Gentamicin (G), (10 pggariamycin (K), 30 pg; Methicillin (M), 30
pg; Nalidixic acid (Na), 30 pg; Netilmicin (Nt), 30g; Tetracycline (T), 30 pg and Vancomycin
(Va), 30 ug.

Melted and cooled nutrient agar media was pouredténile petridishes and swabbed with
overnight culture ofs. aureus strains. Under aseptic condition, antibiotics disese placed on
the surface of the inoculated plates. Followingroight incubation at 37+ 0.2 °C, zone of
inhibition (mm) for each drug was measured and emlwere compared with the NCCLS
standards [19] to determine the sensitivity pattdr8 aureus strains.

Selection of plant material

Leaves of the plants vizSyzygium cumini (Jamun),Lawsonia inermis (Mehndi), Zizyphus
mauritiana (Ber)Ocimum sanctum (Tulsi) andFicus religiosa (Peepal) were selected for the
evaluation of their antimicrobial properties agaime isolated. aureus strains.

Preparation of plant extracts

Ethanolic leaf extracts of all the five selectednté were prepared [20]. 100 g of air dried and
powdered leaves of each plant were soaked in 10ff 0% ethanol for 72 h. Each mixture was
stirred after every 24 h using a sterile glass Aidhe end of extraction each extract was passed
through Whatman Filter Paper No. 1. The ethandtiafes obtained were concentrated at 30 °C
and then stored at 4 °C. All the plant extractsengareened for their antimicrobial activity.

Antimicrobial assay

The antimicrobial activity of the plant extractssvavaluated using Agar Well Diffusion Method
[21] with minor modifications0.1 ml of diluted inoculum (TOCFU/mI) of theS aureus strains
was swabbed on the Nutrient agar plates. Wells win®d diameter were punched into the agar
plates with the help of sterilized cork borer (5 )ntdsing a micropipette, 100 ul of the plant
extracts were added to the wells made in the pldte.plates were incubated aerobically in an
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upright position at 37+2 °C for 24-48 h. Antimicrabactivity was evaluated by measuring the
zone of inhibition (mm) against thes. aureus strains. The test was performed in triplicatedwit
controls.

Determination of Minimum Inhibitory Concentration ( MIC) and Minimum Bactericidal
Concentration (MBC)

The plant extracts that were found effective, atimaorobial agent, were later tested to
determine the MIC and MBC values for each straimfCMas determined using broth dilution
method. The extracts were diluted to give the fowlcentrations of 75, 37.5, 18.8, 9.4, 4.7, 2.4,
1.2, 0.6, 0.3, 0.15 mg/ml. 100 pl of>1I0FU/mI of theS. aureus strains was inoculated in tubes
with equal volume of nutrient broth and plant egtsa The tubes were incubated aerobically at
37 °C for 24-48 h. Three control tubes were mairgdifor each strain (media control, organism
control and extract control). The lowest concemrat(highest dilution) of the extract that
produced no visible growth (no turbidity) in thesti 24 h when compared with the control tubes
was considered as initial MIC. The dilutions thiabwed no turbidity were incubated further for
24 h at 37 °C. The lowest concentration that predum visible turbidity after a total incubation
period of 48 h was regarded as final MIC.

MBC value was determined by sub culturing the ddstion [which showed no visible turbidity]
on to freshly prepared nutrient agar media. Théeplavere incubated further for 18-42 h at 37
°C. The highest dilution that yielded no single teaal colony on the nutrient agar plates was
taken as MBC.

RESULTS AND DISCUSSION

Isolation of Staphylococcus aureus strains from different clinical samples

In the present study, out of the 100 differentichhsamples collected, 57 samples were found to
be positive forSaphylococcus spp. Of these, 22 samples were found positiveSaureus
(38.59%). Burn samples were found to have higherdénce ofS aureus infection (45%),
followed by wound (25%) and pus (20%) (Table 1jmi&ir findings were also reported by other
workers where burn samples were found to show highevalence ofS. aureus infection as
compared to other samples [22-27]. In other studesovery rate of. aureus was reported to
be more from pus and wound samples in the absdrmemsamples [28-31].

The susceptibility of burn wound to such coloniaatby bacteria results from several factors
including the presence of coagulated proteins,atheence of blood-borne immune factors, and
the avascularity of the burn wound. Burns providaigable site for bacterial multiplication and
infection, mainly because of the larger area ingdhand longer duration of patient stay in the
hospital [26]. Further, it was reported that theeation of methycillin resistar®aphylococcus
aureus (MRSA) is more compounded in the burn patientsttesy are severely immuno-
compromised and receive numerous antibiotics [BRJreover, care of these patients is often
very labour-intensive, requiring many hours of h&od contact. Ina study it was observed that
Staphylococci can survive intracellularly in polypbonuclear leucocytes (PMNs) [33].
However, in burn patients, PMNs bactericidal fuoietis decreased allowing the organism to
survive longer.
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Table 1: Incidence ofStaphylococcus spp. from different clinical samples

Clinical No. of Samples positive forStaphylococcus Samples positive forStaphylococcus
Samples samples spp. aureus
No. % No. %
Burn 60 40 66.67 18 45
Wound 30 12 40 3 25
Pus 10 5 50 1 20
Total 100 57 57 22 38.59

Antibiotic sensitivity of S. aureusisolates

The different strains db. aureus isolated in the study showed variable responsardswarious
antibiotics tested (Figure 1). On the basis ofahtbiotic sensitivity pattern shown, teaureus
isolates were divided into two categories: “AntiimeResistant” and “Antibiotic-Sensitive”
isolates. A total of 13/22 (59%) isolates wereistasit to most of the antibiotics and were
regarded as MDR strains. The remaining 41% isolatese found to be sensitive. This
observation is comparable with the studies [28 v@d¢re 57.5% strains were identified as MDR
strains. In contrast, a study reported a lowerd@ece of resistant strains (10%) [35].The
increasing trend in development of antibiotic resise could be attributed to frequent,
unnecessary and indiscriminate usage of antibiatics longer duration of hospitalization [28,
36].

In the study, maximum antibiotic resistance waseoled for nalidixic acid (100%), cefuroxime
and kanamycin (81.82%) and amoxycillin (72.73%}lofeed by ciprofloxacin and ampicillin
(63.64%), erythromycin, amikacin, clindamycin ancethicillin (59.09%). For rest of the
antibiotics the percentage resistance varied frdd & 50%. In case of vancomycin all strains
were found to be sensitive. Similar observationsehéeen observed for methycillin[25],
tetracycline [37], chloroamphenicol [30] and vangom [25, 26,27, 29, 38-41].In contrast,
lower percentage incidence of resist&ntureus strains have been reported by many workers
with respect to most of the antibiotics testedhwthie exception of tetracycline, amoxycillin,
clindamycin, amikacin and methicillin where higheercentage resistance was reported [25,
26,27, 29, 30,31,36, 37, 39, 42].

The variation in the antibiotic sensitivity patteohf isolated organisms may be due to several
factors like differences in pH, nature and timeimfubation, composition and nature of the
culture media, size of inoculum, source of isolabeganism and perhaps differences in strain
activity [36].

The antibiotic resistant and sensiti®& aureus strains showed variable sensitivity patterns
towards the leaf extracts of all the plants useabl@ 2, 3). In case dfawsonia inermis, among
the resistant isolates R3 and among the sens#olates S1 showed maximum zone of inhibition
corresponding to 18.33 mm and 19 mm, respecti&iiyilar observations have been reported by
others [2, 43, 44]. Few workers have also repogteatl antibacterial activity df. inermis using
extracts prepared from other parts and differehesis [45-53].The antimicrobial activity &f
inermis has been attributed to the presence of alkal@idjocyanin, phenols, xanthoproteins,
flavanoids, carboxylic acid, coumarins and stefs.
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% Resistance and Sensitivity

Figure 1: Percentage resistance and sensitivity & aureus isolates to various antibiotics

Antibacterial activity of leaf extracts of the seleted plants

Syzygium cumini leaf extract showed maximum inhibition agaiSstureus isolates R8 and S4
i.e. 18.66 mm and 19.33mm respectively. The obsensawere comparable with that of other
studies [2, 54-56]. Meshramt al [57] studied antibacterial potential of ethandixtract ofS.
cumini seeds powder againStaureus and observed good antibacterial activithe flavanoids
and tannins present in the leaves are responsibtbdir antibacterial properties [2, 54].

Similarly, the leaf extract aizyphus mauritiana showed variable antimicrobial activity against
the antibiotic resistant and sensiti%aureus isolates. Similar antimicrobial activity of leaf
extract of Zizyphus sp. has been previously reported [2]. Dulstyal [58], reported good
antibacterial activity of ageous, methanolic andosén extracts oZizyphus mauritiana barks
against Saureus and other human vaginal pathogens. Few studies lase reported
antimicrobial properties of fruit and root extrauft Zizyphus sp. [59-61]. Saponins, glycosides
and flavanoids have been identified as antimiciaggents in the plant [61].

In case ofFicus religiosa, R4 and S3 isolates showed maximum zones of imtibii.e. 15.33
and 12.33 mm. Other studies have reported simitatirfgs [2, 59, 62]. The antimicrobial
activity of F. religiosa is suggested to be due to the presence of glymgutenols and tannins
[2].

Using leaf extract ofOcimum sanctum, maximum inhibition was observed for R4 and S3
isolates. As in the present study, various workkexrge reported antibacterial propertiesCof
sanctum [2, 43, 63, 64]. Phytochemical analysis of the plavealed the antibacterial properties
to be due to glycosides, phenols and tannins [2].

It was observed that all the plants used showeihitidn against the antibiotic and sensitive S.
aureus isolates. Zones of inhibition were obseteadnge from 14.0 — 18.33 mm forinermis,
13.33 — 18.66 mm fo& cumini, 10.0 — 12.66 mm foZ. mauritiana, 9.66 — 15.33 mm foF.
religiosa and 10.66 — 15.66 mm f@. sanctum. On comparing the dat&, cumini was found to
be more effective against the resistant isolatagewh religiosa was least effective. In a similar
study, L. inermis showed maximum antibacterial activity against stesitS. aureus isolates
while O. sanctum, F. religiosa, Zizyphus spp. andS. cumini were found to exhibit moderate
activity [2].
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Among the sensitive isolates the zones of inhibitraried from 12.66 — 19.0 mm far inermis,
10.66 — 19.33 mm fo& cumini, 10.0 — 12.33 mm foZ. mauritiana, 10.0 — 12.33 mm foF.
religiosa and 10.0 — 13.66 mm fdD. sanctum. S cumini was found to be more effective as
compared to other extracts while mauritiana showed least activity against the antibiotic
sensitive isolates. As in the present study, itudys it was reported that the sensit&eureus
strains to be more susceptible Socumini extract as compared to the resistant isolates [54]
while O. sanctum showed greater inhibitory action against resisiaolates as compared to
sensitive isolates [43].

The variation in the antibacterial activity of thiant extracts from other studies can be attributed
to inoculum size, type of media used, type of save used for
extraction, extraction procedure, incubation timad aemperature, part of the plant used
and its time of collection, method of extraction ogedure, incubation time and
temperature, part of the plant used and its timecollection, method of antibacterial
assay and strain activity.

Minimum inhibition concentration [MIC] and Minimum Bactericidal concentration [MBC]

of the plant extracts

The minimum inhibitory and bactericidal concentas of each extract against resistant and
sensitiveS. aureus isolates were evaluated in the present study €T4/b). In case di. inermis,
initial MIC ranged from 0.6 — 4.7 mg/ml for the igant isolates and from 1.2 — 4.7 mg/ml for
the sensitive isolates Final MIC was generally 2 feld higher than the initial MIC and MBC
was either the same or 2 fold higher than final Mi€Ccontrast to the present study, in a study
conducted by Muhammad and Muhammad [S0hureus was found to be inhibited at a higher
concentration.

The initial MIC for S cumini was observed to range from 1.2 — 9.4 mg/ml forrésestant and
0.6 — 4.7 mg/ml for the sensiti@ aureus strains. Final MIC was generally 2 — 4 fold higher
than initial MIC and MBC was either same or 2 -ofithigher than final MIC. As compared to
the present study, lower MIC values have been teddry some workers, i.e. 0.3 mg/ml [54]
and 0.2 mg/ml [56].

Table 2: Antibacterial activity of the leaf extracts (ethanolic) of the selected plants against “Antibtic-
Resistant” S. aureus isolates

Zone of inhibition (mm) against antibiotic-resistart S. aureusisolates
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R1B

Plant Extracts

Lawsoniainermis | 45 o | 1566 | 183:| 18 | 17 | 16.6¢ | 17.3:| 18 | 17 | 15.6€¢| 14 |143:| 16

Syzygiumeumini | 46 66| 10 66| 18.33| 15.66 | 15.66| 15.33| 16.33| 18.66 | 15.66 | 11.33 | 13.33| 15.66| 15.33

Zizyphusmauritiana | 4 | 1066| 12 | 12.66| 11.33| 11.66| 12.33| 11 | 12.33| 11.33| 10.66| 11.33| 11.33

Ocimum sanctum 11 |11.33| 1266 15.66| 1466| 12 |1366| 12 | 12 |1066| 11 | 11.33| 10.66

Ficusreligiosa 1C | 1037 | 11.6€ | 1537 | 13.37 | 11.6¢ | 12 12 | 11.3: | 9.6¢ | 10.6¢ | 10.6¢ | 11

In case oZ. mauritiana the initial MIC corresponded to 2.4 — 18.8 mg/on fesistant and 4.7 —
18.8 mg/ml for sensitive strains. The final MIC wa$ were 2 — 4 fold higher than initial MIC
while MBC was either same or 2 fold higher tharafiMIC. In a study, almost similar MIC
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values of Zizyphus sp. have been reported agairsstaureus [25 mg/ml] [59] However,
Kubmaraweet al [61], reported a lower MIC value (1.0 mg/ml).

Table 3: Antibacterial activity of the leaf extracts (ethanolic) of the selected plants against “Antibtic-
Sensitive” S. aureus isolates

S.No. Plant Extracts Zone of inhibition (mm) againsantibiotic-sensitive S.aureusisolates

S1 S2 S3 S4 S5 S6) ST S8 SP
Lawsoniainermis | 12.66| 18.33 17.66 12.66 16.66 14.6619 | 14.66| 15.33

Syzygiumcumini | 10.6€ | 16.3¢ | 18.3¢ | 11 | 1€ | 12.3¢]19.37| 14 | 13
Zizyphusmauritiana | 10 | 11.66| 12.33| 10 | 11.66] 11 | 12| 11.38 11

Ocimum sanctum 10 12.66| 13.66| 10 12.66| 10.33 13 11 11.33
Ficusreligiosa 10 11.66| 12.33| 10 11.66 11 12 11.38 11

g | WIN| =

In case of. religiosa, the initial MIC value ranged from 4.7 — 18.8 méfor resistant and from
2.4 — 18.8 mg/ml for sensitive isolates. The fiRHC values were 2 — 4 fold higher than initial
MIC while MBC was either same or 2 fold higher tHaral MIC. Valsarajet al [59] reported
similar MIC values (25 mg/ml) while Ahmad and B&t [eported inhibition ofS aureus at a
higher concentration (150 mg/ml).

The initial MIC of O. sanctum ranged from 2.4 — 9.4 mg/ml and 4.7 — 18.8 mgbnlrésistant
and sensitive strains, respectively. Final MIC waserally 2 fold higher than initial MIC while
MBC was either same or 2 fold higher than final Ml@wer MIC values foOcimum spp. was
reported by Adiguzekt al [65] (0.25 mg/ml) and Akinvemét al [66] (0.02 mg/ml). Further,
Akinvemi et al [66] also reported a lower MBC value [0.03 mg/ml].

The variations in the result may be due to theestlused, incubation temperature and duration,

media used for making dilutions, amount of inoculadded, plant species and parts used and
moreover, methods used for determining MIC and MB(Ties.
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Table 4: MIC and MBC values of leaf extracts (ethanlic) of the selected plants against “Antibiotic-Rsistant” S. aureusisolates

MIC and MBC values (mg/ml) of the plant extracts aginst antibiotic resistant S.aureusisolates

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13
Plant
Extracts = = = = = = = = = = = = =
| = E| = E | = | = E| = E | = E| = E| = £ | = | = £ | = E| = E | =
ed 25|22 |5|2g92|5|2g2 |5 |25 58 |5|e52|5|ed2|5|ed2|5|2gE|5|g8|5|es2|s5|ed92]|%
3o | &30 | E |30 | E|Sdo | &S0 | E|Sg0| &[S0 | E|Sgo| E|S3 | E|Sdge | E|Sde | E|Sdoe | E|Sd | E
s8§S ||z ||z 5|l |0 |83 | |23 | |=283 | |=f 3|9 |=§F5 o |z 3 || =283 | |l=zH3 || =8S% Q
£ g g £ @ g £ @ g £ g g £ @ g £ @ g £ @ g £ @ g £ g g £ g g £ g g £ @ g £ g g
[ i i [ i i i i [ [ [ i [
Lawsonia | 24| 94| 94| 4.7|94|18.8(06 | 24| 24| 1.2| 24| 24| 12| 24| 47| 12| 24| 47| 12| 24| 24| 12| 24| 24| 12|24 47| 12| 47| 94| 47|94|94|24|47|94|24|47|47
inermis

szygiumc 9.4118.818.8| 9.4|18.8|18.8(1.2 (2.4 |24 | 1.2| 47| 94 24 4F 47 2|14 47 4.7 R2A (47 |1.2| 24| 24| 24 47 4 4)7 94 188 |94 (94| 24| 47| 9.4 24 47 A4,
umini

Zizyphusm 18.8|37.5(37.5| 9.4(375(37.5/4.7 |94 |9.4| 9.4| 18.48.89.4 |18.8[37.5|9.4 | 18.818.82.4 |9.4 | 9.4| 9.4| 18.818.8 9.4|/18.8§ 37.59.4 |18.8/18.8|/9.4 [37.5/37.59.4 | 18.818.8§9.4 | 18.818.8
auritiana

Ocimum 9.4/18.818.8| 9.4|18.8|18.8/4.7 |9.4 |18.82.4 |47 (94| 24| 94 94 47 94 18F |9.4| 94| 94| 1888894 | 18.837.59.4 | 18.818.8/9.4 | 18.818.5§9.4 | 18.837.59.4 | 18.818.8
sanctum

Ficusreligi |18.837.5|37.518.8|37.5|37.5 9.4|18.8/18.814.7 | 9.4/94| 47 94 94 944 1818894 | 18.818.§9.4 | 18.818.8§9.4 | 18.818.§18.8|37.5|37.5|9.4 | 37.337.59.4 | 37.537.59.4 | 18.837.9
osa
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Table 5: MIC and MBC values of leaf extracts (ethanlic) of the selected plants against “Antibiotic-Sesitive” S. aureusisolates

MIC and MBC values (mg/ml) of the plant extracts aginst antibiotic-sensitiveS. aureus isolates

S1 S2 S3 S4 S5 S6 S7 S8 S9
Plant Extracts
Sle . Elel 2 |s g |z gl g |z g |z g |z £z
o= 2 | E |9=| 2 | E |2=/ 2 | E |2=/ 2 |E |2=| 2 | E |2=[ 2 | E |2 2 |E |2 2 | E |o= 2 | E
=5 Q = £ Q E=H Q =5 Q = £ Q =5 Q =5 Q = £ Q E==H Q
Sl 2 le |EY |2 |ET3 g |55 e |5 |g|E|z|e |5 |e|E|F g |EF|¢
Lawsonia 47|19.4/18.8 1.2124 (4.7 |1.2 2447124194194 1.2(24|4.7|1.2|47|4.7|1.2(24|47|24| 47|94 | 24|47 | 4.7
inermis
Syzygium 9.4/18.818.8| 9.4|18.8(18.8|1.2 (2.4 |24 | 1.2| 47| 9.4 24 47 47 2|4 47 47 R2A (47 (12| 24| 24| 24 4.7 A4.
cumini
Zizyphus 9.4/18.818.8| 9.4|18.8(18.8|1.2 (2.4 |24 | 1.2| 47| 9.4 24 47 4] 2|4 47 47 R2A (47 (12| 24| 24| 24 4.7 A4.
mauritiana
Ocimum 9.4/18.818.8| 9.4|18.8(18.8|1.2 (2.4 |24 | 1.2| 47| 9.4 24 47 47 2|4 47 47 R2A (47 (12| 24| 24| 24 4.7 A4.
sanctum
Ficus 9.4/18.818.8| 9.4|18.8(18.8|1.2 (2.4 |24 | 1.2| 47| 9.4 24 47 4] 2|4 47 47 R2A (47 (12| 24| 24| 24 4.7 A4.
religiosa
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CONCLUSION

Antibiotic-resistant bacteria continue to emerggidly, causing a problem in the treatment of
diseases caused by them. In the past decades kaswial the present stud§gaphylococcus
aureus, which is a predominant organism of burn and woumnfdctions, showed increased
resistance to commonly used antibiotics. The plas&l in the present study showed promising
antibacterial activity against the resist&taureus strains. Thus, the study suggests the use of
these plants in the treatment of various diseasesed by resistant bacteria. Further, the
potential of these plants must be explored more raonde, in order to develop an alternate
therapy for the treatment of infections causedrtib&otic-resistant bacteria
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