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Abstract

In this present investigation the antibacterial activity of Halophila stipulacea against seven bacterial pathogens strains
(Bacillus subtilis, Methicillin-Resistant Staphylococcus aureus, Staphylococcus aureus, Micrococcus luteus, Escherichia coli,
Klebsiella pneumoniae and Pseudomonas aeruginosa using different solvent extracts. The results showed that ethanol leaves
extracts appeared the highest activity against Pseudomonas aeruginosa while it's appeared the lowest activity against
Escherichia coli. . However, the aqueous extract was not active against all tested bacteria except P. aeruginosa. The antioxidant
activity of Halophila stipulacea showed high percentage of DPPH radical scavenging activity was (79.10%).
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INTRODUCTION

As a result of antibiotic resistant microorganisms, infectious diseases remain one of the major causes of death. The rate at which microbial organisms
continue to be resistant is significantly high globally (Schmitz et al., 1999). Consequently, the elevated level of resistance of pathogens and the ineffectiveness of
the antibiotics has created a need to find other options (Ravikumar et al., 2010a). Manufacturing of new drugs, which are effective and without any other
consequences is very necessary in order to deal with these issues. Overall, in order to come up with stronger antibiotics for killing the bacteria, viruses, fungi, and
other harmful microorganisms, marine plants, such as mangroves, seaweeds, seagrasses, and marine sponges have been subjected to deep research (Ravikumar et
al., 2009&2011).

Seagrasses are immersed marine angiosperms and it was grown increasable in tidal and subtidal areas in all seas except in the Polar Regions. Biomass from
the seagrasses is used as a human food especially by coastal populations (Hemminga and Duarte, 2000). Seagrasses has widely useful and uses in medicine to
various ailments, including skin problems, fiver, muscle pains, and stomach aches, among other ailments in folk medicine (de la Torre-Castro and Ronnbéck,
2004).

Seagrasses belonging to the genus Halophila are widely distributed along the western coasts of the Indian Ocean, Red Sea and South-eastern Florida coasts
(Den Hartog, 1970). A number of seagrasses have been highly associated with antibacterial activities. For instance, Halophila stipulacea, Cymodocea serrulata
and Halodule pinifolia (Kannan et al., 2010). Produce of bioactive compounds from H. stipulacea extracts had been contained potential therapeutic interest.
Moreover, the production of antimicrobial activity was occurred from this seagrass for synthesize bioactive secondary metabolites. It is approned that there are
many producers of natural compounds unexplored in water environment that could be potential sources to reduce or control of bacterial diseases (Ozbay and Alim,
2009).

Also, these findings have fortified the development of replacement antioxidants of natural origin (Huang and Wang, 2004). Many natural antioxidants were
isolated from various natural resources such as oilseeds, grains, vegetables, spices, and herbs (Ramarathnam et al., 1995). Seagrasses had contained bioactive
compounds had been against bacteria (Harrison and Chan, 1980).

The present study was undertaken to investigate the antioxidant and antibacterial activity of seagrass, Halophila stipulacea which collected from the north of
Yanbu city (Alwajh) in the Red Sea of Saudi Arabia against some pathogenic bacterial strains.

MATERIALS AND METHODS

Sample collection:
Fresh leaves of Halophila stipulacea were collected from the intertidal region of the north Yanbu city (Alwajh) 24° 17' 30.3" N 37° 39' 15.1" E (Lat.) then,
immediately brought to the laboratory in sterile plastic bags containing water to prevent evaporation.

Extraction:

According to Boreu and Derevici, (1978), ten Grams of dried seagrasses leaves samples. Extraction was done by adding 100 ml of distilled water or organic
solvents (Ethanol, Ethyl acetate and Chloroform) (1:10 W/V) using separating funnel and shaking for 72 hours at room temperature. Their solvents extract was
filtered through Whatman filter paper (No.1) and the organic solvents were evaporated under reduced pressure at 40°C until dryness. The sea grass leaves extracts
were all dissolved in DMSO and kept in small closed vials at low temperature 4°C.

Bacterial Strains:
Seven tested bacterial strains were (four Gram-positive: Bacillus subtilis (ATCC11774); Methicillin-Resistant Staphylococcus aureus (MRSA) (ATCC977);
Staphylococcus aureus (ATCC29213) and Micrococcus luteus (ATCC4698) and three Gram-negative: Escherichia coli (ATCC8739); Klebsiella pneumoniae
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(ATCC700603) and Pseudomonas aeruginosa (ATCC27853). Those strains were provided by Microbiologics® USA. The bacteria were obtained from King
Abdulaziz Hospital, Jeddah, Saudi Arabia.
Antibacterial Activity:
Antibacterial activities of plant extracts were tested against different test microorganisms using agar well diffusion method described by Egorove (1985).
Petri plates were prepared pouring 20 ml of Mueller-Hinton agar for bacteria. A suspension of testing microorganisms was add to Mueller-Hinton agar for bacteria.
Using sterile cork borer, three wells of 5 mm diameter in agar plate were made. Each well was filled with 50 ul of the tested leaves plants extracts. Plates
were left for one hour at 4°C and then incubated for 24 h at 37°C for bacteria. Inhibition zones (including the diameter of disc) were measured. The obtained
results were compared with DMSO as a negative control and with different antibiotic as a positive control (Agwa et al., 2000).

Antibiotics Used:

Ticarcillin (TC) 25 pg, Cefepime (CPM) 30 pg, Gentamicin (GM) 10 pg, Amikacin (AK) 30 pg, Imipenem (IMI) 10 pg, Piperacillin (PRL) 100 pg,
Ampicillin (AP) 10 pg, Augmentin (AUG) 30 pg, Cefoxltin (FOX) 30 pg, Cephalothin (KF) 30 pg and Cotrimoxazole (TS) 25 pg. From Mast Diagnostics Mast
Group Ltd. Merseyside U.K.

Synergism between Plant Extracts and Antibiotics:

Each bacteria will inoculate on the surface of Mueller-Hinton Agar plates. Subsequently, the disc (diameter = 5 mm) will place on the surface of each
inoculated plate and then add 20 pl (microliter) of extract (at concentration of 200 mg/ml), to identify synergies effect between the plant extract and antibiotics
were mixed and put together on a filter paper disc which was left for one hour to dry. The plates will incubate at 37°C for 24 h. The diameters of clearing zones
will measure (Mahmoud, 2013).

DPPH radical-scavenging activity:
The scavenging effects of samples for DPPH radical were monitored according to the method of (Yen and Chen, 1995). 1-50 ul of extract, will add to 5 ml of
0.004% ethanolic solution of DPPH. After for 50 min of incubation at dark, the absorbance will read against a blank at 517 nm. Inhibition free radical DPPH

(diphenylpicrylhydrazyl) in percent (1%) will calculate as in Eq:
g —

Scavenging effect (%) = |_:L - J 100

Azamsrar

Results:

The antibacterial activity of H. stipulacea leaves extracts on seven bacterial pathogens strains were presented in table 1.

The results reveal that the antibacterial activity of H. stipulacea seagrass leaves extracts. All three tested solvents extracts were inhibited the growth of all
bacterial pathogens by different zones. The highest zone of inhibition by petroleum ether extract against P. aeruginosa was showed (20.67 mm) followed by
(17.33 mm) with B. subtilis in the same extract. The lowest zone of inhibition by ethyl acetate extract against S. aureus was obtained (12 mm). No inhibition zone
was seen by aqueous extract except in P. aeruginosa which was appeared (15.67 mm) zone.

Table 1: Antibacterial activity of Halophila stipulacea seagrasses leaves extracts against Gram-positive and Gram-negative bacteria, tested using well diffusion

assay.
Tested Bacteria Diameter of the inhibition zone (mm) Mean + SD

Ethanol Chloroform Ethyl acetate Distilled water
Bacillus subtilis 17.33£0.58 16.33 £0.58 14.67 £ 0.58 0+0.0
ATCC11774
Methicillin-Resistant Staphylococcus aureus 16.33 £0.58 15+0.0 12.67 £ 0.58 0+0.0
ATCCI77
Micrococcus luteus 16 £0.0 15+0.0 13.33+£0.58 0+0.0
ATCC4698
Staphylococcus aureus 14.67 £ 0.58 13.33+£0.58 12+0.0 0+£0.0
ATCC29213
Escherichia coli 14.67 +0.58 13.67 +0.58 13.33+£0.58 0+0.0
ATCC8739
Klebsiella pneumonia 16+1.0 16 £0.0 14.33 +0.58 0£0.0
ATCC700603
Pseudomonas aeruginosa 20.67 £0.58 18.33+£0.58 17.33+0.58 15.67+1.16
ATCC27853

Evaluation of the Synergistic Effect:

In vitro synergism between the most active solvents of H. stipulacea and antimicrobial drugs utilized against P. aeruginosa shown in table 2. H. stipulacea
leaves extract had a interactive effect which examined on antibiotics and the highest interactive effect of the most active ethanolic extract was Imipenem (IM),
Piperacillin (PRL) and Cefoxltin (FOX) (38.5, 31.5 and 30.5 respectively). The rest of antibiotics have shown antagonistic effects.

Antioxidant activity assay:

DPPH is accepting an electron or hydrogen radical to become a stable substance molecule. Therefore, the effect of antioxidants on DPPH free radical
scavenging is may be caused to their hydrogen donating ability. When, DPPH solution is mixed with a substrate acting as hydrogen atom donor to obtained stable
non-radical DPPH form with the change of the violet color to pale yellow (Molyneux, 2004). In the present study H. stipulacea leaves extract showed higher
DPPH radical scavenging activities was recorded in different concentration (20,40,60,80,100ug/ml) compared with ascorbic acid. Oxidative effect of H. stipulacea
leaves extract and the standard ascorbic acid with increase in dose shown in Table 3 . Similar to our results, Ragupathi et al., (2012) found that the radical
scavenging activity of the ethanol extract from leaves of Halophila stipulacea and ascorbic acid increased markedly with increase of concentrations.
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Table 2: Synergism between Antibiotics and Ethanolic Extracts of H. stipulacea against P. aeruginosa.

Antibiotics Names Effect of Antibiotics | Ethanol Extract Ethanol Extract + Antibiotic
(mm) (mm) (mm)
Ticarcillin (TC) 24 20.67 235
Cefepime (CPM) 155 15
Gentamicin (GM) 24 22
Amikacin (AK) 23 215
Imipenem (IMI) 35 38.5
Piperacillin (PRL) 28.5 315
Ampicillin (AP) 18 16.5
Augmentin (AUG) 27 26.5
Cefoxltin (FOX) 26 30.5
Cephalothin (KF) 21 24.5
Cotrimoxazole (TS) 22 24.5
Table 3: DPPH radical scavenging activity of ascorbic acid, and extract of Halophila stipulacea leaves.
% percentage of inhibition
Ascorbic acid | 88.1%
Concentration of Halophila stipulacea leaves extract
20 70.97%
40 72.28%
60 74.89%
80 76.05%
100 79.10%
Discussion:

Due to the increasing of the resistance rate of microorganisms on the antibiotic drugs in the recent past, the field of clinical treatment for infectious diseases
has faced big problems diseases (Ravikumar et al., 2010). There are various reports on the ability of seaweeds, mangroves and other marine plants to kill
microorganism activities while little has been written about the global seagrasses and there is also minute information about those (Kannan et al., 2010). The
purpose from this investigation is to evaluate and compare how and potential of seagrass extracts in the synthesis of bioactive substances, which can be used for
therapeutic purposes. The exhibition of antimicrobial activities in the seagrass demonstrated their ability to produce bioactive secondary metabolites.

The antibacterial activity of three different leaves extracts of H. stipulacea against seven bacterial pathogens strains were effective. Among them, ethanol
extract was the more effective against P. aeruginosa than other extracts; this showed that ethanol is suitable for extracting active compounds from seagrass. These
findings were supported by the earlier studies which suggested that the methanolic extract of Enhalus acoroides produced a stronger effect against P. aeruginosa,
K. pneumoniaeand S. aureus when compared to the hexane extract (Alam et al., 1994). This study demonstrated that the best antimicrobial activity was in the
ethanoic extract, which concurred with other earlier reports (Umamaheshwari et al., 2009) and the ethanolic and methanolic extractions of the seagrasses
Halophila ovalis and Halodule pinafolia were preferable than the other tested extracts because their better inhibition zones against tested bacteria (Mani et al.,
2012).

Our most recent study showed that Gram-negative bacteria were more sensitive compared to the Gram-positive bacteria. This concurred with the findings of
a certain report that there was an anti-fouling of various marine organisms against Bacillus and Pseudomonas sp. (Bhosale et al., 2002). The inconsistencies of the
extracts in the antibacterial activity can be as a result of the variations of antimicrobial agents from species to species (Lustigman and Brown, 1991).

The lowest antimicrobial effect was observed in the extracts of ethyl acetate of H. stipulacea. Also, the results suggested that P. aeruginosa had a moderate
sensitivity rate when the aqueous extracts were used against them, unlike the other microorganisms. This agrees with another report that aqueous extracts of C.
rotundata showed very poor activity with all the test bacteria (Mani et al., 2012).

The natural antioxidant from Cymodocea rotundata had contains saponins, tannins, flavonoids, terpenoids and alkaloids have effect against microorganism
activity (Okeke et al., 2001 and Ergene et al., 2006). Moreover, the study assessed the photochemical properties of hexane, chloroform, ethyl acetate, ethanol and
aqueous extracts of the three glycosides which have saponins, and tannins. All the three seagrasses: Cymodocea serrulata, Halophila ovalis and Halodule pinifolia
lacked sugars and quinine (Sangeetha and Asokan, 2016).

Plants had contained compounds to be synergistic enhancers against microorganism have been found and it may not have any antimicrobial properties alone,
but when it was taken with drugs they promote the effects of these drugs (Rakholiya and Chanda, 2012). One of those effective accesses to defeat the bacterial
resistance is restoration of antibiotic activity during the interactive action of antibacterial substrate from natural and chemical factors (Stefanovic et al., 2011). In
present study, synergism between the most active plant of H. stipulacea leaves extracts and antimicrobial drugs utilized against p.aeroginosa showed beneficial
synergistic such as Imipenem (IMI), Piperacillin (PRL) and Cefoxltin (FOX). The rest of antibiotic have shown antagonistic effects. Similar to our results, Adwan
and Mhanna, (2008) showed the synergistic or antagonistic effect between antibiotic and bioactive plant extracts of Psidium guajava, Rosmarinus officinalis,
Salvia fruticsa, Majorana syriaca, Ocimum basilucum, Syzygium arromaticum, Laurus nobilis and Rosa damascene. From the obviously results it could be
recommended and concluded that the sea grass H. stipulacea had contained strong natural antioxidant properties due to the total phenolic acids and flavonoids
compounds are the major contributor for the antioxidant capacities of seagrasses. Moreover, we are studies being carried out on other species of seagrasses of
different homeland in order to provide more comprehensive data on the antioxidant activity found in seagrass.

Conclusion:
Our study showed that the ethanolic leaves extract of seagrass H. stipulacea have better performance than other solvent extracts. It is evident that P.
aeruginosa is more sensitive bacteria than others. Hence, the seagrass H. stipulacea will be used as a source of extraction of new antibiotic compounds in the
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future. The result from this study forms a basis for further studies of the potent seagrass so as to isolate the compounds responsible for the antibacterial and anti-
oxidant activities.
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