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The increasing prevalence of bacterial resistance has made an important public
health issue in the present scenario. Thus it is urging to develop alternate and more
effective therapeutic strategies to treat both Gram-negative and Gram-positive microbes.
Now a days silver nanoparticles (AgNPs) synthesized biologically gaining much
importance with different applications as they are nontoxic and eco-friendliness. The
antimicrobial activity of biosynthesized silver nanoparticles synthesized from aqueous
extracts of Eichhornia crassipes was evaluated with the panel of antibiotics like
vancomycin, penicillin, streptomycin and tetracycline and microorganisms in the category
of either gram positive or gram negative type. E. coli and S. aureus proved to be effective
with highest zone formation. In addition, possible synergistic effects of antibiotics were
loaded with standard concentration of 20 pl of AgNPs and the effect of inhibition was
highest in the antibiotic Tetracycline followed by Streptomycin, Vancomycin and
Penicillin with different tested microbes. The synergistic association of antibiotics with
biosynthesized metallic silver nanoparticles proved to be effective against the tested
microbes than control. The antibiotics showed higher zone of inhibition when added to
AgNPs.
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Antibiotics that work today may
not work tomorrow. It is essential to
investigate newer drugs to which there is
lesser resistance (Sarkar et al, 2003). As
resistance to old antibiotics spreads, the
development of new antimicrobial agents
has to be expedited if the problem is to be
contained. However, the past record of
rapid, widespread emergence of resistance
to newly introduced antimicrobial agents
indicates that even new families of
antimicrobial agents will have a short life
expectancy (Coates, 2002).

Today, silver is re-emerging as an
important antimicrobial for the treatment of
different microorganisms. Silver is one of
the most universal antimicrobial substances
(Russel, 1994; Raveendran, 2003). Clinicians
have returned to silver wound dressings
containing varying level of silver (Chopra,
2007; Gemmell, 2006). Tonic or
nanoparticles form has a high antimicrobial
activity and is therefore widely used for
various sterilization purpose including
materials of medical devices and water
sanitization and has been used for years in
the medical field for antimicrobial
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applications and Silver nanoparticles can be
used to prevent HIV binding to host cells
(Elechiguerra, 2007). Previously many
works sited on synergistic action of
antibiotics with some plant extracts like
Tetracycline with Tectona grandis and two
antibiotics like penicillin and tetracycline
with the leaf and stem extracts of Salvadora
persica  (Purushotham et al, 2010 and
Ahmed et al., 2010) respectively. In the way
of nanotechnology, many researchers
demonstrated the green synthesis of silver
nanoparticles including bacteria,
actinomycetes, fungi and plants. The plant
materials have been successfully used for
silver nanoparticles synthesis, due to their
potential  medicinal = property, huge
availability, and faster rate of synthesis.

The steadily increasing bacterial
resistance to existing drugs is a serious
problem, and therefore there is a dire need
to search for new classes of antibacterial
substances, especially from natural sources.
Recently, several studies have indicated
that AgNPs may  strengthen the
antibacterial effects of antibiotics against
both susceptible and resistant bacteria,
either  additively or synergistically.
Synergism is defined as a positive
interaction created when two agents are
combined and together they exert an
inhibitory effect that is greater than the sum
of their individual effects. In the present
investigation, a biosynthesized silver
nanoparticle from the weed Eichhornia
crassipes was impregnated on standard
antibiotic discs and their antibacterial
potentiality was evaluated.

Materials and Methods

The target strains used for
screening  antibacterial activity = were
procured from Microbial Type Culture
Collection Centre, Chandigarh, India and
maintained in the Department of
Biotechnology, Nandha Arts and Science
College, Erode, Tamil Nadu. The bacterial
strains like Escherichia coli MTCC 1698,
Staphylococcus aureus MTCC 3160, Klebsiella
pneumoniae MTCC 10309, Enterococcus Sp.
MTCC 9728 and Bacillus cereus MTCC 430

were sub-cultured and 24 hours grown
cultures were wused for antimicrobial
activity.

Fresh plants of Eichhornia crassipes
was collected from water bodies from
different locations of Erode district, Tamil
Nadu and the collected samples were
pooled together. The collected plants were
washed with tap water to remove the
debris and nanoparticles were synthesized
biologically. The biologically synthesized
silver = nanoparticles from  Eichhornia
crassipes were used for the synergistic
action with different antibiotic discs.

Disc  Diffusion method was
adopted according to the method of Kirby
Bauer Method (1966). To determine the
synergistic effects, each antibiotic disc
30mcg per disc (Streptomycin, Vancomycin,
Penicillin and Tetracycline) was
impregnated with 20pl of freshly prepared
AgNPs and placed on the sterile Nutrient
agar plates inoculated with test organisms.
Standard antibiotic discs were used as
control. These plates were incubated
overnight at 37°C. After incubation, the
results were recorded by measuring the
diameter of inhibition zone (mm) using
measuring scale. The assay was performed
in triplicates and tabulated.

Results and Discussion

In the present investigation,
antimicrobial property of silver
nanoparticles were performed  with
different types of antibiotics such as
Penicillin,  Streptomycin,  Tetracycline,
Vancomycin and its synergistic action were
analyzed using disc diffusion method and
reported in the table 1. Earlier, similar
studies were performed by Thanga-
pandiyan, (2016). In the present study,
among four different antibiotics tried,
tetracycline proved to be effective followed
by streptomycin, vancomycin and pencillin.
The activity could be determined as
Tetracycline> Streptomycin> Vancomycin
>Penicillin. Among the five different
bacterial organisms tried, AgNPs alone
impregnated on sterile discs against
Escherichia coli and Staphylococcus aureus
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proved to be best with higher zone
formation which served as a control. The
zone of inhibition is slightly lower than the
antibiotics tried in the present study. Silver
nanoparticles might attach to the surface of
the cell membrane disturbing permeability
and respiration functions of the cell
Smaller particles having the large surface
area available for interaction would give
more bactericidal effect than the larger
particles (Kvitek et al., 2008). It is also
possible that silver nanoparticles not only
interact with the surface of the membrane,

but can also penetrate inside the bacteria
(David et al, 2008). Further, silver
nanoparticles can cause damage to bacterial
cells by interacting with DNA, proteins
and other phosphorus- and sulfur-
containing cell constituents (AshaRani,
Mun, Hande, and Valiyaveettil, 2009;
Marambio- Jones & Hoek, 2010; Nel et al.,
2009). Finally it release silver ions,
generating an amplified biocidal effect,
which is size- and dose-dependent (Liu et
al., 2010).

Table: 1. Synergistic antimicrobial efficacy of silver nanoparticles with different

antibiotics
Zone of Inhibition (in mm)
S Category g g v o g g
. . g g oy o
No. of' Test Microbes = £ 0 Ea E - = = o g =
Microbes w| = = & 8 S & S 57 | § g &
52 | 2% |5 |E%| § | E®|E | £%
| § E< | 2 g< | £ £< |5 g <
<| ~ A+ 0 » + = =+ | > >+
Klebsiella
1 Gram pneumonia 9.0 | 10.0 13.0 21.0 | 25.0 24.0 273 | 16.0 17.3
Negative | (MTCC 10309
Bacteria | Escherichia coli | 1, | 150 | 130 | 213 | 246 | 236 | 240 | 155 | 186
2 (MTCC 1698) ’ ’ ’ : ) ’ ) ’ )
Bacillus  cereus
3 (MTCC 430) 11.0 | 13.0 13.3 216 | 24.6 19.3 216 | 135 19.0
Gram Staphylococcus
Positive aureus 12.0 | 140 14.0 23.0 25.6 24.0 26.0 16.5 19.3
4 Bacteria | (MTCC 3160)
Enterococcus ~ Sp
5 (MTCC 9728) 11.0 | 12.0 15.6 206 | 25.6 233 256 | 17.0 18.3

Values are mean n=3

The antibiotics were loaded with
biosynthesized silver nanoparticles which
showed enhancement in their zone of
inhibition when compared with AgNPs
loaded on the sterile disc. Among the
different bacterial samples investigated,
Klebsiella  pneumoniae pronounced to be
effective against the antibiotic tetracycline
with highest zone of inhibition followed by
Staphylococcus  aureus, —Enterococcus  Sp.,
Escherichia  coli and  Bacillus  cereus.
Interestingly, in the present study, the
antibiotic potentiality proved to be varied
and enhancement of zone against different
gram positive and gram negative
microorganisms based on the potentiality

of antibiotics was noted. The antibacterial
efficacy of synthesized AgNPs enhances
because the use of silver and E. crassipes as
silver reduced in mnano form which
increases its surface area, thus make AgNPs
more reactive and E. crassipes may be
enhanced the therapeutic efficacy of AgNPs
due to its good antibacterial efficacy. Nano
crystalline silver shows the most effective
inhibitory action with a rapid inhibition
rate (Wright et al., 1998). The activity of
antibiotics was enhanced with observable
effect against all the microbes tested when
combined to silver nanoparticles which
might be due to synergistic effect. Similar
studies were reported on synergistic action
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for the antibiotic, Levofloxacin with silver
nanoparticles against different types of
microorganisms and observed to have
enhancement due to synergism (Haytham,
2015).

Conclusion

The results obtained in the present
study reveals that silver nanoparticles
synthesized biologically from Eichhornia
crassipes could be a source of antibacterial
activity which can be used to combat the
diseases in future. Moreover, the weed can
be utilized effectively to a valuable one.
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