Available online at www.ijpab.com

o . ISSN: 2320 — 7051
® International Journal Int. J. Pure App. BioscB (2): 450-455 (2015)
of Pure & Applied
® BiOSCie“Ce INTERNATIONAL JOURNAL OF PURE & APPLIED BIOSCIENCE -

OPEN aACCESS

Evaluation of antibacterial potential of medicinal plant Cassia sophera against
organisms causing urinary tract infection

Noor Jahan*, Razia Khatoon® and Siraj Ahmad?

'Department of Microbiology, Era’s Lucknow Medicabi@ge and Hospital, Lucknow-226003, India
2Department of Community Medicine, Teerthanker MatemMedical College and Research Centre, Teerthanke
Mahaveer University, Moradabad- 244001, India

*Corresponding Author E-mail: drnoorj@rediffmailroo

ABSTRACT
Urinary tract infection is one of the commonestamttered infections and there has been incregse
in the incidence of resistant organisms causingqiany tract infection (uropathogens), therehy,
challenging the treatment of patients. This hadléa search for newer therapeutic modalitigs
including extracts obtained from medicinal plartsthis study, alcoholic leaf extract of medicinal
plant Cassia sophera was analyzed for antibactepatential against various uropathogen
bacteria by agar well diffusion method. Minimal iimkory concentrations (MIC) of the alcoholi
extract were determined by broth microdilution noethThe alcoholic leaf extract of C. soph
effectively controlled the growth of most of thsted uropathogens. It showed maximum actiyity
against Escherichia coli, Klebsiella pneumoniae aPseudomonas aeruginosa, with moderdte
activity against Staphylococcus saprophyticus, &uet mirabilis and Citrobacter freundii. Ml
values of the extract against tested uropathoganged from 3.05 to 49.0 pg/ml. The present stiidy
shows that extracts of Cassia sophera contain gaottbacterial activity, and hence, in future
could be used to obtain novel therapeutic compodaodshe treatment of patients suffering wi
urinary tract infections, especially by organisnesistant to currently available drugs. This is tfje
first report of antibacterial activity of Cassiaggera extract against uropathogenic bacteria.
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INTRODUCTION
Urinary tract infections (UTIs) are one of the miysguently encountered bacterial infections imickl
practice throughout the wofidBacteria responsible for UTI, often originate frohe resident gut flora
and perineal flora of humafs Under normal circumstances, these bacteria agread from the urinary
system by effective innate mechanisms of protectipmowever, they overcome these mechanisms, they
can colonize the lower urinary tract causing cigstiand later by haematogenous spread it causes
infection of upper urinary tract causing pyelonégtt Uncomplicated UTI occurs in patients with intact
urinary tract, whereas, complicated UTI occursatignts with structural and functional abnormadited
the urinary tract and those who suffer from chraigeases like diabetes melltuamongst the bacteria
responsible for causing UTEscherichia colis the most predominant pathogen in both the conitynas
well as hospital acquired UTIs accounting for 756690% of uncomplicated UTI isolafesProteus
mirabilis andPseudomonas aeruginosge more common in hospital associated UTls.
Some less encountered organisms responsible foratEl$taphylococcus saprophytigusnterococcus
faecalis Klebsiella pneumoniaandCitrobacter freundf.
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Treatment of UTI depends upon the status of thiemiatEspecially, in case of pregnant females as h

to recommend drug keeping its safety in mind. Aldwe treatment of urinary tradhfections is
increasingly becoming difficult because of the mdltg resistance exhibited by the causative orgasiis
Isolates causing complicated UTI show greater dmegjstance as compared to those isolated from
uncomplicated UTl The increase in incidence of resistant organisozh as extended spectriyim
lactamase producing strains d&scherichia coliand Proteus mirabilis and methicillin resistant
Staphylococcuspecies among clinical isolates over the past feary has resulted in limitation of
currently available therapeutic optidn This situation has forced the researchers tockefar new
antimicrobial substance from various sources iriolyanedicinal plant$. Medicinal plants represent a
rich source of antimicrobial ageftsThe effects of plant extracts on bacteria hawntstudied by a large
number of researchers in different parts of thelavor

Cassia sopherdinn. is a medicinal plant endemic in Indian suminent and Bangladesh and used as
folk medicine for treatment of various ailmehtdt belongs to family Caesalpiniaceae and commonly
known as Senna sophera and Kasondi. It is an umudrshat grows to a height of 3 metres with yellow
coloured flowers and oblong-lanceolate shaped kdtdas been used for long as traditional medicin
for the treatment of inflammatory diseases, psimji@ough, arthritis, snake bite and astHrhaln Unani
and ethnobotanical literatur€assia sopherehas been described to be used for a wide theiapeut
purposes as analgesic, sedative, repulsive of whohbimors (especially phlegm), blood purifier,
carminative, diaphoretic, digestive and anticoramtsagent especially for childréi°. Its bark and seeds
are found to be useful in diabetesThe paste of leaves mixed with sandalwood or ljuiee is used
externally for treatment of ringworm. The leavesddition possess purgative properties. Externalfy/
also used for washing syphilitic sores. The juitddney is used for treatment of bronchitis, astlama
hiccup$® Also, infusion of leaves has been found to begiwith sugar in treatment of jaundice and in
sub acute stage of gonorrfia

Although Cassia sopheréhas been used as folk medicine but not much has kaown about its
antimicrobial potential against bacterial pathogeassing urinary tract infection. Hence, the présen
study was done to evaluate its antimicrobial aigtimgainst common uropathogenic bacteria causing UT

MATERIALS AND METHODS
Bacterial Isolates Tested
The uropathogenic bacteria included in our studyewisolated from urine samples submitted in the
Department of Microbiology. The tested bacterisd@@ps werdescherichia coliKlebsiella pneumoniae
Proteus mirabilis Pseudomonas aerugingsaCitrobacter freundii Enterococcus faecalis and
Staphylococcus saprophyticughe control bacterial species tested wraureugATCC 25923).E. coli
(ATCC 25922) and”. aeruginosa(ATCC 27853) obtained from National Institute foor@municable
Diseases (NICD), New Delhi, India. All the bactés#ains were grown on Blood agar or MacConkey
agar plates at 37°C and maintained on nutrientodowtl agar slants.
Collection of Plant materials
Fresh leaves were collected from a 6 months oldntariant ofCassia sopheréFigure 1).
Preparation of plant extract
The alcoholic extract of the plant was tested faibecterial activity. To prepare alcoholic extratésh
leaves (15 g) from parent plant were surface &edlin 70% ethyl alcohol for 1 min followed by
washing for 3 times with sterilized double distllevater (DDW). These were then grounded with a
sterilized pestle and mortar in 150 ml of 95% ethamnd centrifuged at 5000 rpm for 15 min. The
resultant supernatant was filtered and taken asalit@holic extract which was immediately used for
experimentatioff.
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Antibacterial susceptibility testing

Antibacterial susceptibility was tested by agar Iveffusion method. Mueller-Hinton agar (M 173;
HiMedia, India) plates were used for determining @imtibacterial activity.

The plates were lawn cultured with inoculum of lesied suspension (equivalent to 0.5 McFarland
standard) with the help of sterile swabs. Well$&wim diameter were made in each plate using aesteril
borer. Plant extract (20) was poured in the wells using micropipette. Biilawas used as negative
control, whereas, antibacterial agent norfloxaciaswised as positive control. The plates were kept
upright for 5-10 min until the solution diffusedtdnthe medium and then incubated aerobically aC37°
for 24 hours. Later, the zone of inhibition was mead and recorded. All the experiments were
performed in triplicate.

Determination of minimal inhibitory concentrations (MIC)

MICs of the alcoholic extract were determined bgthrmicrodilution method performed according to
Clinical and Laboratory Standards Institute (CL&proved standards M7-A7, with minor modifications
as stated beldf The leaf extract was dissolved in DMSO (Dimetaylphoxide), and further diluted
1:50 in RPMI-1640 medium (HiMedia, India), and thesulting solution was used for preparing a
doubling dilution series. Doubling dilutions of thextract were prepared in RPMI-1640 broth
supplemented with 0.3g/L L-glutamine (HiMedia, lagi 0.165 mol/L of 3-[N-morpholino]
propanesulfonic acid (MOPS) buffer (HiMedia, Inda&jd 0.01% of DMSO (Qualigens Fine Chemicals,
India). Microtitre plates were prepared containr@ul of undiluted extracts in the first well, followed
by doubling dilutions of the extract. Inoculum @fol bacterial species having turbidity equivalen®.6
McFarland standard was added to the respectivaiatiluvells including the first well. The final
concentrations of the extracts ranged from 25 3udg/énl to 48 x 10 pg/ml. For each test there was a
sterility control well containing alcoholic extraict RPMI-1640 broth plus DMSO and a growth control
well containing bacterial suspension only. The otitre plates were incubated in ambient air at 35&

for 24 hours with their upper surface covered leyilst sealers. The lowest concentration of theaextr
that did not show any visible bacterial growth wamsidered MIC of the extract for that bacterial
species. All the MIC experiments were performeduplicate.

Statistical analysis
All the experiments of antimicrobial susceptibiligsting were performed in triplicate. The reswtye
expressed as the mean * standard error (SE). Data statistically analyzed by using one way analysi
of variance (ANOVA) followed by Tukey's multiple atysis test using SPSS Software, Chicago, llI,
version 10. P values were calculated by one-sarigiest and P < 0.05 was taken as statistically
significant.

RESULTS
Antibacterial activities of alcoholic leaf extraat C. sopheraagainst the tested uropathogenic bacterial
species are shown in Table 1. The Negative coffthlanol) showed the zone of inhibition in the rang
of 7.33£0.33 to 8.67+0.33 mm, whereas, the positimatrol (Norfloxacin) showed the zone of inhibitio
in the range of 9.33+£0.33 to 13.00+0.58 mm. Theladtic extract ofC. sopherashowed significant
activity (P<0.05) against most of the tested urdopgéns with maximum inhibition shown against
Escherichia coli(P=0.003),Klebsiella pneumonia¢P=0.007) and®seudomonas aerugino$®=0.009)
and moderately inhibiting the growth &froteus mirabilis (P=0.015),Staphylococcus saprophyticus
(P=0.017) andCitrobacter freundii(P=0.024). However, the extract did not show aciyviy against
Enterococcus faecalighe minimal inhibitory concentrations (MIC) ofetfalcoholic extract against these
tested uropathogens ranged from 3.05 to 49.0 p(@lire 2).

Copyright © April, 2015; IJPAB 452



Noor Jahanet al Int. J. Pure App. BioscB (2): 450-455 (2015) ISSI82@ — 7051
Table 1: Antibacterial activity of alcoholic extract of Cassia sophera against uropathogenic bacteria

Zone of inhibition (mm) + SE

Bacteria tested Alcoholic leaf extract' Ethanol’ Norfloxacin®
Staphylococcus saprophyticus 12.67+0.38 7.67+0.38 11.33+0.3%"
Enterococcus faecalis 0.00+0.00 7.330.33 9.330.33
Escherichia coli 15.33+0.38 7.67+0.38 11.67+0.38
Klebsiella pneumoniae 14.67+0.383 7.33+0.38 10.67+0.38
Proteus mirabilis 12.67+0.38 7.330.38 11.67+0.38
Pseudomonas aeruginosa 13.33+0.3% 7.33+0.38 10.33+0.38
Citrobacter freundii 12.33+0.38 7.67+0.38 11.67+0.38

S. aureuATCC 25923 14.67+0.33 8.67+0.33 13.00+0.58
E. coliATCC 25922 14.33+0.33 8.67+0.33 12.67+0.33
P. aeruginosaATCC 27853 13.67+0.33 8.33+0.38 11.33+0.3%"

A = concentration of plant extract used in the 2shg / 20 pl). T = 20 pl of 95% ethanol used agatiee control.

£ =500 pg/ 20 pul of norfloxacin used as positigatrol. Diameter of zone of inhibition is a medrriplicates + SE (mm).
Differences were assessed statistically using aneANOVA followed by Tukey’s test. P<0.05 was catesied as significant.
The mean represented by same letter is not signific different within the column.

Fig. 1: Leaves ofCassia sopheraincluded in our study
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Fig. 2: MIC determination of alcoholic leaf extract of Cassia sophera against tested uropathogenic bacter
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DISCUSSION
The alcoholic leaf extract o€assia sophel gave excellent activity against most of the fredlye
encountered isolates of uropathogens causing coityramd hospital acquired urinary tract infectiohts
effectively controlled the growth (Escherichia coli which is the commonest pathogen of U It also
inhibited the growth oProteus mirabili: and Pseudomonas aeruginoséhich are common isolates
hospital acquired UTIsStaphylococcus saprophytic a common causative agent of UTI in yot
sexually active females was also found to be imditby this plant extract.
In one study good activity of alcoholic leaf extra€ Cassia sopheravas shown againEscherichia coli
andKlebsiella pneumoniaé In another study workers showed good activitylksbholic extract of thi
plant againstEscherichia coliand Pseudomonas aerugindaBoth the studies support our pres
research findings.
Since, in the present study we have tested masieofommon causative agents of UTI, we were ak
detect a wide spectrum of antibacterial activityho$ flant extract against common uropathogens. It
found that alcoholic extract cC. sopheraeffectively controlled the growth of most of thested
uropathogens excefnterococcus faeca which was found to be totally resistant to it. Henit may be
used in future to obtain novel therapeutic compoundbe treatment of UTIs caused by organisms w
show resistance to the currently available antioti@l agents

CONCLUSION
Extracts from medicinal plants are increasinglynbdiested and tried as an alternative mode of plyare
various infectious diseases. The present studyoelthe antimicrobial potential of extract Cassia
sopheraagainst uropathogenic organisms hence this can be used as an alternative modeatfrten
of patients suffering with uncomplicated as well esmplicated UTI, thereby, preventing
development of adverse sequelae associated w
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