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Background : Many studies showed that the silver nitrate reduce the adherence of P.
aeruginosa  to the silver coated medical devices but non of these studies investigated the
mechanism that inhibited the adherence of P.aeruginosa on silver coated medical devices .
Objective:Investigate the effect of sublethal concentrations of silver nitrate on alginate
production and viscosity of slime in Pseudomonas aeruginosa.

Methods :Fifteen isolates were used in this study and one isolate was selected , which has
more ability to produce large amount of alginate. The viscosity of the slime was expressed as
slime index. The alginate was extracted by ethanol extraction method .

Results: The result showed that the amount of alginate decreased when the concentrations of silver
nitrate were increased, and silver nitrate treated strain expressed more slime than untreated strain,
but when compared to the different treatment together (0.125, 0.25 and 0.5x of the MIC), the
obtained slime index decreased also when the concentrations of silver nitrate increased.
Conclusion: Prevents of medical devices related infections which coated by silver nitrate by
P.aeruginosa due to efficient reduction of alginate and the viscosity of this alginate, which

is consider one of the most important mechanism of bacterial adhesion of/*, aeruginosa.
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Introduction:

Bacterial adhesion represents a primary
process of the pathogenic mechanism (I).Many
bacterial ligands have been recognized as being
important in this adhesive process . One of these,
the alginic acid or alginate, an extracellular
polysaccharide which considered as on of the
important virulence factor produced by P.
aeruginosa , the most common etiologic agent
of sever infections in impaired and
immunocompromised patients (2,3). This material
has been shown to be as a antiphagocytic
(4),inhibit bacterial binding to macrophage (5),
stimulate antibody responses in patients (6),
enhance adherence of the organism to mucosal
surfaces(7),and on medical devices(8).

Many studies searched in preventing adherence
of P. aeruginoas on medical devices by using
antibacterial agents (9,10 ).Others studied the
viability of the clinical use of medical devices
coated with silver nitrate (AgNO3), which is showed
good results in preventing medical devices related
infections (11,12).Moreover, these medical
devices become widely used in many
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countries(13). But non of these studies investigated
the mechanism that inhibited the adherence of
P.aeruginosa on silver coated medical devices , so,
the aim of this study is to test the effect of silver
nitrate on the amount of alginate produces by mucoid
strain of P. aeruginoas and on the viscosity of this
alginate.

Materials and Methods:
Bacterial isolation:

Fifteen isolates were used in this study ,three of
them from burn, four from bacteremia, four from
respiratory tract infection, three from ear infection
and one from urine. All these isolates were
grown on tryptic soy agar to select one isolate
which has more ability to produce alginate (13).
Determination of minimal inhibitory
concentrations (MIC):

The MIC of silver nitrate was determined by
difold dilution method in agar using tryptic soy
agar as recommended by Miles R.S. and Amyes
S.G. (14).

The MIC was defined as the lowest
concentration resulting in the complete inhibition
of visible growth .

Viscosity measurement:

The viscosity of the slime was expressed as
slime index , Bacterial growth was harvested
from 0.5,0.25 and 0.1250f the MIC plates in
addition to the control plate after adding 10ml of
phosphate buffer saline (PBS ,pH 7.2) to each
plate . Then the viscosity was determined by
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measuring the length of time the culture took
to drain from a 10ml volumetric pipette divided
by the length of time the distilled water took to
drain from the same pipette (15).

Extraction of alginate:

The alginate was extracted by using

adapted method according to (16,17,18) and as
following:
Mucoid isolate was grown on tryptic soy agar
containing 0.5, 0.25 and 0.125 of the MIC of silver
nitrate. The mucoid layer was collected with 10
ml of PBS (pH7.2) . then the cells were harvested
by centrifugation ( 60000 Xg for 20 min at 4°C)
.The clear supernatant was heated for 30 min at
80C to kill viable bacteria and to denature
proteins. Disassociated and denature material was
then removed from supernatant by centrifugation (
12000 Xg for 20 min at 4°C) .The alginate in
supernatant was extracted with 60ml of 95%
ethanol. The precipitate was collected by
centrifugation the sample at (10000 Xg for 10 min
at 4°C) . The pellet was washed with 5ml of 100%
ethanol ,then the ethanol was dried under a stream
of air and the dry weight of the dried sample was
determined.

Results:

The preliminary results to screen the
mucosity of strains , revealed that the isolates
which were collected from respiratory tract
infections were more mucoid than other isolates.
One of these isolates was chosen to test the effect
of silver nitrate on alginate expression.

Generally , mucoid strains of P. aeruginosa
constitutes the majority of the isolate from patients
with chronic pulmonary infections caused by this
bacteria (19). The non mucoid strains were
isolated early in the infection, but during the
course of the infection the predominant
phenotype changed from nonmucoid to mucoid
(20). The treatment with sublethal concentrations
of silver nitrate ( 0.5, 0.25 and 0.125 of the MIC )
efficiently decrease the amount of alginate
gradually when the concentrations were increased ,
compared with the alginate that expressed under
normal condition ( Figure 1 ).
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Figure(1): The effect of silver nitrate on alginate expression by
P. aeruginosa.

When the effect of silver nitrate on viscosity of the
slime we determined, the established result revealed
that the slime index which obtained after treatment
of strain was highest than the slime index of
untreated strain, (Figure 2 ) . Indicating that the
viscosity of the slime in treated strain more than
the viscosity in the untreated strain, on other
hand, when compared between different treatments
together, the result shows that the viscosity
decreased when the concentration increased.
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Figure(2):Slime index of treated strain of P.aeruginosa
with silver nitrate.

Discussion

The adherence of bacteria on solid surface , is
the important first step in pathogenesis of medical
devices related infections(21).There are many
studies revealed that the P. aeruginosa has more
ability than other pathogenic bactereia to adhere
on solid surface (22,23). So .the reduction in
amount of alginate may explain the prevention of
adherence of P. aeruginosa on these devices (23).
Moreover, mucoid strains of P. earuginosa produce
a polymannuronic acid depolymerase which is
capable to degrade the expolysaccaride. Many
studies state that , the sublethal concentrations of
some materials like gentamicin and EDTA
promoted the release of this polymerase by
exponentially growing mucoid strain of 7.
aeruginosa (24), Therefore, the treatment with
silver nitrate may promote the release of this
depolymerase.

The results of viscosity may be explained
according to the nature of alginate composition,
Although alginate is chemically simple consisting
of only mannronic acid and guluronic acid and it
has been identified as o- acetylated polyuronic
acid (25), but the degree of acetylation of
bacterial alginate and the ratio of mannuronic acid
to guluronic acid vary considerably and may be
responsible for different physical properties as ion
binding and gel formation (26). Moreover, several
studies have been shown that the expolysaccaride
produced by some strain of P. aeruginosa composed
not only of classical alginate but also contain small
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amount of natural sugar and amino sugar (27) ,
Therefore, increase amount of slime that was noted
after the treatment with silver nitrate may be due to
the influence of silver nitrate on the ratio of
mannuronic acid to guluronic acid or to the
presence or absence of other sugars.
Furthermore,  Treatment with the low
concentration of silver nitrate (0.125x of the
MIC) may trigger or activate the genes encoded
enzymes of the alginate production, specially these
genes normally silent or expressed the alginate in
smallest amount (28) , but treatment with
concentrations ( 0.25 and 0.5x of the MIC ) , the
metabolic pathways of alginate synthesis may
block or depress the expression of the genes
mediate the enzymes for alginate production ,
specially these genes responded to several
environmental condition (28).

' Finally, The ability of P. aeruginosa to attach
to surface and establish a biofilm can have far
reaching consequences. The colonization of
medical devices like indwelling catheter in
hospitalized patient can lead to serious nosocomial
infections. So, treatment with silver nitrate reduces
the amount of alginate and viscosity then prevents
the adherence of P. aeruginosa on clinically used
medical devices.
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