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Abstract: The A. ebrateutus was extracted in boiling water with 0.7-1.3% vields. The
antimicrobial activity of 4. ebratentus aqueous extract has been screened using agar diffusion
method. 4. ebracteunss aqueous extract showed inhibitory effect on growth of S. aureus
ATCC 25923, 8. epidermidis ATCC 12228, L. plantarum ATCC 14917, K. preumoniae
ATCC 10031 and P. vulgaris ATCC13315. The MICs and MBCs of 4. ebracteutus has
been evaluated using agar dilution and broth macro ditution methods. The MICs and MBCs
of A. ebracteutus aqueous extract are in the range of 1-2 and 2-4 g L™, respectively. In
conclusion, 4. ebracteutus aqueous extract showed good antimicrobial activity against
nosocomial pathogen and skin infection bacteria at low concentrations. This might supported
the used of 4. ebractensus to treat nosocomial infection and skin infections.
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INTRODUCTION

Nosocomial infections are the main problem for patients who need to admit in hospital for some
period. There are major of nosocomial infections such as respiratory tract, urinary tract, surgical
wound, blood-stream and skin and soft tissue infections (Saonuam ef @l., 2008). The skin and soft
tissue infections mostly caused by Staphylococcus aureus and Streptococcus sp. (Stulberg ef al., 2002)
especially S. aurens tend to decrease it susceptibility to the antibiotic and become multi-drug resistant
bacteria (Tillotson ef af., 2008; Dowzicky and Park, 2008).

In general, the ways to treat nosocomial infections are to use antibiotic. However, the antibiotic
treatments also give vital of severe adverse effects in patients (Khotaei ef of., 2008). Therefore, the
antibacterial activity of plant extract has been interested. The plant extract came from natural origin
and has been used as remedy before the chemical medicines were used. The study about antibacterial
activity of plant extract may give useful information to use plant extract as a remedy.

Acanthus ebracteatus Vahl. is a mangrove plant distributed in Southeast Asia. The plant has been
used as folkloric medicine in Malaysia, Thailand and China for treatment of cough,
hepatosplenomegaly, hepatitis, lymphoma, asthma, longevity, skin diseases, inflammatory and
arthritis (Hokputsa ef af., 2004; Laupattarakasem ef af., 2003). The plant has been evaluated the
content of megastigmane, aliphatic alcohol and benzoxazinoid glycoside (Kanchanapoom et af., 2001¢)
and also has been compared within genus 4canginis as well (Kanchanapoom et @f., 2001a, b). In this
study, the antibacterial activity of 4. ebracteatus aqueous extract has been tests against various
bacterial to evaluated possibility of used it as skin infection remedy.
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MATERIALS AND METHODS

Plant Sample and Extraction

A. ebracteatus was collected in Pattam Province, Thailand on May 2008. The identification of
the plant was carried out by Department of Biology, Faculty of Science, Mahasarakham University,
Thailand. The extraction was carried out by boiling 10 g of sample plant in 500 mL water. The aqueous
extracts were filtered and spray dried in to powder. The vield of extraction was 0.7-1.3% of dried
weight of dried plant’s acrial part.

Tested Microorganisms
The tested microorganisms used in this study were as follows:

«  Gram positive bacteria: Staphyiococcus aureus ATCC 25923, Staphviococcus epidermidis
ATCC 12228, Micrococcus luteus ATCC 9341, Bacillus subiillis ATCC 6633 and
Lactobacillus plantarum ATCC 14917

+  Gram negative bacteria: Escherichia coli ATCC25922, Salmonelia tvphimurium ATCC 14028,
Kiebsiella pneumonia ATCC 10031, Proteus wulgaris ATCC 13315 and Pseudomonas
aertginosa ATCC 9721

All bacteria were obtained from the Department of Microbiology, Faculty of Pharmaceutical
Sciences, Chulalongkorn University, Thailand. Bacteria were inoculated on Tryptic Soy Agar (TSA)
for 19 hat37°C and washed from the agar surface with sterile Normal Saline Solution (NSS)
(0.9% NaCl). Then adjusted the turbidity of bacterial suspension to a standard McFarland No. 0.5
(10® colony-forming units {¢fit mL ') before used as the starter solution.

Antimicrobial Susceptibility Test
Agar Diffusion Susceptibility Test

Agar diffusion susceptibility determinations were made as described in the standard guideline
technique (Lorian, 1996). Twenty milliliter of Mueller Hinton Agar (MHA) was put in cultivation
plates and swabbed with starter solution on the agar surface, by using swab cotton.

Spray dried powder of A. ebracteunts aqueous extract was dissolved in sterile water and put in
sterile stainless steel eylinders (6 mm internal diameter and 10 mm height) that were placed on the
inoculated agar surface. Different concentrations of plant extract solution were filled in the cylinders
(300 pL cylinder. After pre-diffusion at room temperature for 1 h, the plates were incubated at
37°C for 19 h. The NSS filled in the cylinder was used as control and a 10 mg L~ gentamicin sulphate
(Sigma Chemical Co., St. Louis, USA) solution was used as standard in same cultivation plate.

MICs and MBCs Determination Using Agar Dilution and Broth Macro Dilution Methods

MICs of 4. ebracteutus aqueous extract was determined by the agar dilution method (Merck)
(Lorian, 1996) while MBCs were determined by the broth macro-dilution method (Lorian, 1996) and
using gentamicin sul phate as reference antibiotics (Sigma Chemical Co., St. Louis, USA). Inoculates
were prepared in the same medium at density adjusted to 0.5 McFarland turbidity standard
(10® colony-forming units {cfu mL ™)) and two fold dilution for the broth macro-dilution procedure.
The inoculated tubes were incubated at 37°C and the MICs were recorded after 24 h of incubation. The
MIC was defined as the lowest concentration of plant extract or gentamicin sulphate at which the
microorganism tested did not showed visible growth, while MBC was defined as the mininmum
bactericidal concentration with negative subcultures on the agar medium. Values were means of three
measureImnents.
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RESULTS AND DISCUSSION

A. ebracteutus has been use for anti-inflammation and skin disease treatment (Hokputsa, 2004).
It has been reported anti-inflammatory effect (Laupattarakasem ef of., 2003) which is very good
supporting evidence for using A. ebracreutus as skin disease treatment remedy. This study has been
evaluated antibacterial activity of 4. ebractensus aqueous extract against various bacterial include
S. aurens which is common skin infection bacteria.

The A. ebractentus aqueous extract showed inhibitory effect on growth of S. awreus ATCC
25923, S epidermidis ATCC 12228, L. plantarum ATCC 14917, K. preumoniae ATCC 10031 and
P. vudgaris ATCC13315 (Table 1). The MICs and MBCs of 4. ebractensus aqueous extract are in the
range of 1-2 and 2-4 g L', respectively (Table 2). The result showed the antimicrobial activity of
A. ebracteutus aqueous extract against skin infection bacteria (S. aurens ATCC25923), urinary and
respiratory tract infections (K. prewmoniae ATCCI10031 and P. vulgaris ATCC13315) and normal
flora (S. epidermidis ATCC12228 and L. plantarum ATCC14917). The most pathogenic bacteria that
the plant extract can inhibit are nosocomial infection bacteria. In conclusion, 4. ebracteutus aqueous
extract showed good antimicrobial activity against nosocomial pathogen bacteria at low concentration.
It should support to use the plant extract as skin infection treatment and also for other nosocommial
infection such as urinary tract and respiratory tract infections.

Nosocomial skin infection has been reported about 5.66% of nosocomial infections in Thailand
(Saonuam et al., 2008; Ascfzadeh, 2005). The common skin infection bacteria are S. aureus and
Streptococcus sp. (Stulberg ef al., 2002). These groups of bacteria also decrease it susceptibility to
antibiotic treatment and can become Multi Drug Resistance (MRD) bacteria which cause vital
infections (Tillotson ef af., 2008, Dowzicky and Park, 2008). One reason causing MRD is long term
treatment of antibiotic in patients especially HIV patients. The other problem with antibiotic medicine
is the adverse effect. It has been reported that antibiotic using in children showed 12% of adverse effect
in Iran (Khotaei ef af., 2008). The application of plants extract as remedy has become interesting by
this reasons.

Table 1: Inhibition zone diameters of A ebracteutis aqueous extract against various bacteria
Inhibition zone diameter of

A. ebractentus aqueons extract (rmim) Gentamicin
sulphate

Bacterias Gram 50017} 250 g1} 125 1.7} (lomgL.™ !
S. aurens ATCC 25923 + 16.9£1.3 12.5+0.9 nz 20.0£2.65
S. epidermidis ATCC 12228 + 17.8£0.7 nz nz 20.7£1.52
M luteus ATCC 9341 + nz nz nz 19.3£2.51
B. subtilis ATCC 6633 + nz nz nz 19.3+0.57
L. plantarum ATCC 14917 + 22.3+0.9 17.6+0.7 nz 20.3+0.52
E. coli ATCC 25922 - nz nz nz 21.6+0.57
K preumoniae ATCC 10031 - 28.0+£0.6 15.6+0.9 nz 17.6+1.53
S. typhimurium ATCC 14028 - nz nz nz 18.0£1.00
Ps. aeruginosa ATCC 9721 - nz nz nz 19.6+0.32
P vulgaris ATCC13315 - 17.3+0.8 11.3+1.3 nz 20.0+0.46

Data are expressed as Mean+8D (n = 3); nz : No inhibition zone

Table 2: The MICs and MBCs of A ebractentus aqueous extract against various bacteria

A. ebracteytus aqueous extract Gentamicin sulphate

(gL™) {mgL™")
Bacterias MIC MBC MIC MBC
S. aurens ATCC 25923 2 4 <0.5 nd
S. epidermidis ATCC 12228 2 4 <05 nd
L. plantarum ATCC 14917 2 4 <0.5 nd
K preumoniae ATCC 10031 1 2 <(.5 nd
P vulgaris ATCC 13315 1 2 <0.5 nd

nd: Not determine
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In this study, 4. ebracteatus aqueous extract has been tested against nosocomial especially skin
infection bacteria. It was found that the plant extract showed inhibitory effect on growth of S. aureus
ATCC 25923, 8. epidermidis ATCC 12228, L. plantarum ATCC 14917, K. pneumoniae ATCC 10031
and P. vulgaris ATCC13315at low concentration of MICs and MBCs. Previously, the A. ebracreatus
was reported immunomodulatory (Hokputsa et «f, 2004) and anti-inflammatory activities
(Laupattarakasem et af., 2003). Tt also was reported that 4. ebracteatus contained megastigmane,
benzoxazinoid glycosides and aliphatic alcohol {Kanchanapoom et ¢/., 2001b).

According to the plant has been used for treating skin diseases in Thailand the investigation of
anti-microbial activity of this plant was to find out the possibility to used this plant for skin infection
treatment. In earlier study, showed the immune stimulating effect of this plant which give high
potential to used this plant for treatment of bacterial infection. In addition, the results from this study
also supported that 4. ebracteasus showed anti-microbial activity against tested skin infection bacteria
and other nosocomial infections. This might supported the used of 4. ebracteatiss as skin infection and
nosocomial infection treatment.
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