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Background: K. pneumonia is surrounded by a polysaccharide layer referred to as capsule, which
shields these organisms from host defenses and it is an important virulence factor.

Objectives: two isolates of K. pneumonia were used to study the effect of antibiotics on
exopolysaccharide (EPS) production ,one of them have a high ability to produce (EPS) and another
one have a low ability to produce (EPS).

Methods: agar dilution method was used to determine minimum inhibitory concentrations of
antibiotic (gentamycin , tetracyclin ,ampiclox ) , and (EPS) was extracted by precipitation with
ethanol .

Results: The results showed that the gentamycin reduces the (EPS) production, while the tetracyclin
and ampiclox slightly increase the production of (EPS) in high production isolate of K. pneumonia.
However, the results of a low production isolate showed that there is no detectable effect of all three

antibiotic on (EPS) .

Conclusions: there are deferent effects of antibiotics on (EPS) production.
Keywords: K. pneumonia, Exopolysaccharide , gentamycin , tetracyclin , ampiclox .

Introduction

Genus Klebsiella frequently cause human
nosocomial infection, in particular, the medically

most important Klebsiella species. Klebsiella
prneumonia accounts for a significant proportion of
hospital ~ acquired  urinary  tract infection,

pneumonia, septicemia and soft tissue infections
(1. K. pneumonia is characteristically surrounded
by a polysaccharide layer referred to as capsule .
The capsule shields these organisms from host
defenses and it is an important virulence factor (2)
Typically, the larger capsule produced the more
pathogenic strain is (3,10). The reduction or the loss
of capsular polysaccharide by mutation results in
increased susceptibility to phagocytosis and loss of
virulence (4,17)

Brown  (1977) showed that the
composition of the surface components is greatly
influenced by the growth environment (5), other
workers have observed microscopically the change
in capsule production in K. preumonia after growth
in the presence of antibiotic (6) .The reduction of
exopolysaccharide (EPS) production may benefit in
vivo because it renders the bacteria sensitive to
opsonization and increases phagocytosis (7) .
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Consequently, many studies dealt with the
effect of antibiotic on EPS production in K
prneumonia . Gemmell (1984) showed that the sub
minimuml inhibitory concentration (sub MIC) of
pencillins and cephalosporins has a profound effect
on material and consequently on the bacterial cell
surface (8) .Kadurugamuwa et al. (1985) reported
that the cephalosporins reduce capsule formation in
encapsulated K. pneumonia (9).

Another study showed that cell growth in
the presence of sub MIC of cephalixin ;ceftriaxone
and cefotaxime reduces culture viscosity and
capsule  production  (9).Domenico et  al
(1989)proved  that the addition of salicylic acid to
culture media significantly reduce the quantity of
EPS produced in K. pneumonia (11).

In this research the effect of three
antibiotics on EPS production in K. pneumonia. is
studied. Gentamycin, tetracycline, and ampiclox are
chosen, which belong to different group of
antibiotics.

Material and Methods

Bacterial isolate

Seven isolates of K. pneumonia are taken
from urinary tract infection and cultured on tryptic
soy agar to test their ability to produce EPS, and
also two isolates selected, K1 which has the
highest ability to produce EPS and K2 which has
the lowest ability to produce EPS.

J Fac Med Baghdad

372

Vol. 47, No. 4, 2005



Effect of Gentamycin , Tetracyclin and Ampiclox on_Exopolysaccharide Production in Klebsiella pneumonia

Muna

Determination of MIC

The MIC of Gentamycin (G),Tetracyclin
(T) , Ampiclox (A) were determined by difold
dilution method in agar using Macconkey Agar
,The lowest concentration of antibiotic resulting in
complete inhibition of visible growth was taken as
the MIC (12).

Viscosity measurement

The viscosity of EPS was determined as
viscosity index on the bacterial growth at the
concentrations of 0.5MIC, 0.25MIC, 0.125MIC,
and a control to each antibiotic and each isolate by
harvesting the growth with 10 ml of phosphate
buffer saline (pH 7.2) for cach plate . Then the
viscosity was determined by measuring the length
of time which the culture took to drain from 10 ml
volumetric pipette divided by the length of time the
distilled water took to drain from the same pipette
(13).

Extraction & Measurement of EPS amount

The EPS was extracted by using adapted
method according to (14,15, 16) as follows :

K. pneumonia isolates  were grown on
Macconkey agar containing 0.5MIC , 0.25MIC ,
0.125MIC of G, T, A and on control plates . The
bacterial growth was harvested with 10 ml of PBS
(PH 7.2) and after that was well-shaken and then
centrifuged then centrifuged (pH7.2) (6000g, for 20
min at 4 °C. )The clear supernatant fluid was
heated for 30 min at 80°C to kill viable bacteria
and to denature proteins . Denature material was
then removed from supernatant by centrifugation
(10000g ,for 20 min at 4 °C ) .The EPS in
supernatant was extracted by precipitation with
three volumes of 95% ethanol . The precipitate was
collected by centrifugation the sample at (10000g
for 10 min at 4 °C) . The pellet was washed with 5
ml 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 results of MIC determination are
shown in table (1)

Table (1) The MIC results

Isolate MIC pg /ml

Gentamycin| Tetracyelin | Ampiclox
Kl 16 64 32
K2 16 64 128

Amount of EPS mg

The effect of G, T, A on K1 and K2viscosity are shown in figure Number (1)
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Discussion

The results showed that the gentamycin reduces
the viscosity and EPS production in K1. There is no
previous studies dealt with the effect of gentamycin
on viscosity and EPS of K. pneumonia, but
Gemmell (1984)showed that there is a reduction in
the degree of encapsulation in Bacteroides fragilis
after growth in the presence of clindamycin
(aminoglycoside antibiotic ) (8). Another study
showed that the gentamycin reduces the production
of EPS of Pseudomonas aeruginosa (19), and
another  study showed that the mucoid isolates
from P. aeruginosa produce enzyme  called
polymannuronic, which has the ability to damage
EPS (20). The place of this enzyme is periplasmic
and the subMICs of gentamycin activates the
release of this enzyme and reduce the EPS (21).
May be there is a similar mechanism in K.
prneumonia .

The result showed that the ampiclox has
little effect to on viscosity and EPS production.
Leying et al. (1985) showed that the exposure of E.
coli to subMIC of beta-lactam antibiotics has little
effect on the qualitative composition of the outer
membrane or cytoplasmic membrane (22). Another
study showed that the ceftazidime increases
capsular  polysaccharide  production in K.
pneumonia (18) and the bacteria may do that to
protect them from the effect of antibiotics.

Also the results showed that tetracyclin
has little effect to increase EPS production but has
no effect on viscosity. No pervious studies dealt
with the effect of tetracycline on EPS in K
pneumonia .

There is no detectable effect of antibiotics
on viscosity and EPS production in K2, may be
because it has already shown low potential to
produce EPS.
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