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ABSTRACT

The present study was purposed to assess the effect of plantaricin of L. plantarum in vivo by inducing uti in rats
with Escherichia coli and Proteus mirabilis and to check out its effect on some biochemical and histopathological
parameters. Fifty four rats were divided into five groups, Group (A): negative control (not infected group), Group
(B): positive control (infected E. coli, P. mirabilis respectively and not treated group) for 2,5 and 10 days, Group
(C): Animals were administrated orally 160 AU / ml of plantaricin for 14 days then infected with E.coli and P.
mirabilis for 2,5 and 10 days, Group (D): infected with E.coli, P. mirabilis respectively and treated orally with 160
AU / ml of plantaricin for 14 days and Group (E): infected with E.coli and P. mirabilis respectively and treated
with gentamicin 2 mg /ml. B.W.I.M for 14 day. At the end of experimental period, blood samples were taken to
estimate the biochemical measurements such as serum creatinine and uric acid. Results showed an elevation of
serum creatinine level in infected group with Escherichia coli and P. mirabilis compared with normal group. Result
showed significant changes in serum uric acid and creatinine in infected and treated groups. Histological sections
of kidney showed severe damage in infected groups compared with treated groups. It could be concluded that
plantaricin of L. plantarum has potent protective role against UTI and appears by correction between biochemical
parameters and histological studies.

KEYWORDS: L. plantarum, E.coli, P. mirabilis.

INTRODUCTION

Urinary tract infection (UT]I) is the second most common
type infectious presentation in community medical
practice and in worldwide, about 150 million people are
diagnosed with UTI each year (Stamm and Norrby,
2001). Urinary tract infection may involve only the lower
urinary tract or both the upper and the lower tracts.
Bacterial of urinary tract infection UTI are
Enterobacteriaceae with a high predominance of
Escherichia coli (Alain, 2003)( Po etal., 2002) E. coli is
one of the most bacteria capable to attach to the bladder
wall and form a biofilm that resists the body's immune
response. (Salvatore et al,.2011). E. coli is the cause of
80-85% of urinary tract infections Nicolle LE, 2008)
with Staphylococcus saprophyticus being the cause in 5—
10%. Other member of enterobacteracaea is Proteus
mirabilis which often associated with urinary stones (Po
etal., 2002) (Brooks etal., 2001) Proteus mirabilis is one
of the most common Gram-negative bacteria that infect
the upper urinary tract. It is found in the kidney more
often than E. coli and other bacteria Because of the
production of urease and other virulence factors
(Johanson etal., 1993). It can cause earnest renal damage,

such as acute pyelonephritis, bladder or renal stone, fever
and bacteriemia (Jansen etal., 2003). It is also the major
cause of complicated urinary tract infection (UTI),
especially infects patients with long-term indwelling
urinary catheters more than 30 days (Pearson and
Mobley, 2007) Individuals suffering from urinary tract
infections caused by P. mirabilis often develop
bacteruria, cystitis, acute pyelonephritis, and kidney and
bladder stones. (Burall etal., 2004) (Wang etal., 2006). P.
mirabilis is able to enter the blood stream inducing a
systemic inflammatory response syndrome (SIRS),
which as a mortality rate of 20%-50%. (Esposito etal.,
1980). Urinary tract infections are among the most
common infections with an increasing resistance to
antimicrobial agents (Samra et al., 2005). Lactic acid
bacteria are capable to generate diverse antimicrobial
composites in the course of lactic acid fermentation as
bacteriocins, hydrogen peroxide (H202), organic acids
and diacetyl, (Oyetayo etal.,2003). Bacteriocins are
helpful in treatment without raising the antibiotic
resistance level (Stiles, 1996). Bacteriocins are
ribosomally synthesized, biologically active proteins or
protein complexes that display antimicrobial action
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towards usually closely related species (Sanchez et
al.,2008).

MATERIAL AND METHODS

Bacterial isolate

The bacterial isolate used for plantaricin production was
Lactobacillus plantarum which isolated from fermented
vegetables, while E. coli and P. mirabilis were used as
indicator bacteria which obtained from uti patients come
to Al-Zahra hospital in kut, Irag, Clean-catch midstream
urine was collected in a sterile tube then loop full of
urine samples were cultured on MacConky agar, nutrient
agar and blood agar base, the isolates were identified by
bacteriological methods such as gram stain, colony
morphology and  biochemical tests.  Antibiotic
susceptibility testing (AST) for the E. coli and P.
mirabilis bacteria were done using the Vitek 2 systems
AST-GN 69.

Plantaricin assay

plantaricin activity was done by serial two fold dilutions
of cell-free supernatant (crude plantaricin)(Pilasombut
etal., 2005). Dilutions were used to check the
antibacterial activity of plantaricin against indicator
bacteria using the well diffusion method as described by
(Franz et al.,, 1996). The AU was defined as the
reciprocal of the highest dilution producing a clear zone
of growth inhibition of the indicator bacteria, AU was
calculated as:

(1000 / 100) x D, where 1000: constant, 100: volume of
supernatant in a well(ul) and D: the dilution factor. It
was calculated by described method (Parente et al.,
1995), plantaricin concentration was determined
according to (Lowery et al., 1951).

Extraction and partial Purification of Plantaricin
Basal Growth Medium was inoculated with
Lactobacillus plantarum and incubated at 12 hours under
anaerobic conditions (AL-Gharbawee, 2012). Cells were
harvested by centrifugation at 6000 rpm for 15 minutes.
The cell-free supernatant that was referred to as crude
plantaricin extract (CPE) was heated at 80°C for 10
minutes, then cooled and centrifuged at 6000 rpm for
15minutes (Powell et al.,2007).

The supernatant was mixed with n-butanol at a ratio 1:1.
The mixture was centrifuged at 4000 rpm for 10 minutes
to achieve phase separation. The organic phase was
evaporated at 80°C by rotary evaporator, then the
sediment was re-suspended in 20mM sodium citrate
buffer (pH 5) and referred to as partial purified
plantaricin (PPP) (Abo-Amer, 2007). The antimicrobial
activity of plantaricin and protein concentration was
determined.

Inducing Infection

Rats were obtained from the national center for drug
control and research. Baghdad. Induction of acute
urinary tract infection by injection rats with (2.6 x 10°)

CFU/mI of E. coli and (3x10%) CFU/mI of P. mirabilis
according to the method of (Al- Ani etal., 2011).

Experimental Design

Fifty four rats were divided equally into five groups,
three rat in each group (treatment begin after 48 hrs after
inducing infection).

Group (A): negative control (not infected group), Group
(B): positive control (infected E. coli, P. mirabilis
respectively and not treated group) for 2(B1),5(B2) and
10 (B3) days, Group (C): Animals were administrated
orally 160 AU / ml of plantaricin for 14 days then
infected with E.coli and P. mirabilis for 2(C1),5(C2) and
10 (C3)days ,Group (D): infected with E.coli, P.
mirabilis respectively and treated orally with 160 AU /
ml of plantaricin for 14days and Group (E): infected with
E.coli and P. mirabilis respectively and treated with
gentamicin 2 mg /ml . B.W.1.M for 14 day. At the end of
experiment of period, blood samples were obtained via
cardiac puncture technique from each anesthetized
animals in all groups and put in plain centrifuge tube for
obtained blood serum to estimate the biochemical
measurement such as Serum creatinine (Bartels and
Bohmer.,1971), Serum uric acid (Fossati etal., 1980) and
rats were sacrificed to examine the histopathological
changes and samples from the kidney were fixed in 10%
neutral buffered formalin. (Luna, 1968).

Statistical analysis

Statistical analysis was performed using SAS (Statistical
Analysis System - version 9.1). Two-way ANOVA with
Least significant differences (LSD) post hoc test was
performed to assess the significant differences among
means ns. P < 0.05 was considered statistically
significant. (SAS.2010).

RESULTS

During our study we observed that most of the urine
samples were infected with E.coli and P. mirabilis So
they are the major cause of urinary tract infection (UTI).
Results showed that Escherichia coli gram negative
bacteria lactose fermentation and Biochemical test were
positive for catalase, indole and methyl red while
negative results for oxidase, urease and voges-proskauer.
Also results showed Proteus mirabilis is gram-negative
inability to metabolize lactose, it shows swarming
motility and Biochemical test were positive for catalase,
urease and methyl red while negative results for oxidase,
indole and voges-proskauer. The susceptibility of E.coli
and P. mirabilis to antibiotics is shown in (Table,1,2).
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Table 1: Antibiotic susceptibility testing of Escherichia coli by vitek-2 method
MIC

Anti

imicrobial

Ampicillin

Amoxicillin/clavulanic acid

Ampicillin/sulbactam

Piperacillin /tazobactam

Cefazolin

C
C

eftazidime
eftriaxone

Cefepime
Ertapenem

mipenem

Gentamicin

T
Ci

obramycin
profloxacin

Levofloxacin
Nitrofurantoin

Trimethoprim-sulfamethoxazole
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Table 2: Antibiotic susceptibility testing of Proteus mirabilis by vitek-2 method
Antimicrobial

Partial purification of plantaricin was performed by
extraction with n-butanol in a 1:1 ratio. Plantaricin was
removed from the aqueous phase and could be recovered
from the organic phase this suggests that at least part of

Amemcillindclavulanic acid
Armpicillin/sulbactam

Piperacillin ftazobactam

Ampicillin

Cefazolin
Ceftazidime
Ceftrazone
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Ertapenem

Tmipenem
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Ciproflozacin

Levofloxacin
HNitrefirantoin

Trimethoprim-sulfamethozazole
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the plantaricin molecule had a hydrophobic character and

Table (3): Purification of plantaricin produced by Lactobacillus Plantarum
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shares this property with other bacteriocins. (Sanni et al.,
2003). The specific activity of plantaricin recorded
914.28 AU/mg protein with 4.114 purification folds and
40% vyield as shown in table (3).

e . . Protein aSpecific | bTotal C .
SPtlérlg‘lcathn Volume (ml) ?:S;/rlrfl% concentrati | activity | activity | Purification dz(()}::)ld
P on (mg/ml) | (AUImg) | (AU) fold
Crude plantaricin
extract (CPE) 250 160 0.72 222.22 4000 1 100
After heating
(80°C / 10min) 250 160 0.66 242.42 4000 1.090 100
Extraction with
aSpecific activity (AU/mg): represents plantaricin activity divided by protein concentration.
bTotal activity (AU): represents Activity (AU/ml) x Volume (ml).
625
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cPurification fold: represents specific activity of purified fraction divided by specific activity of crude extract.
dYield (%): represents (total activity of purified fraction divided by total activity of crude extract) x 100 (Nissen —

Meyer etal.,1993).

Results of antibacterial activity of Lb.plantarum and
plantaricin against indicator bacteria showed that
plantaricin had antibacterial activity against E.coli and P.
mirabilis as shown in (Table, 4). This result came in
agreement with (Anyogu et al., 2014; Omar et al., 2008)
plantaricins produced by L. plantarum strains had broad
spectra of inhibition activity against Gram-negative

bacteria including E. coli. Chang etal., 2016 were found
that LAB isolated from fermented vegetables have high
potentials for production of antimicrobial substances.
Morelli., 2000 revealed the probiotic play important role
in enhance innate host defenses by production of
antimicrobial substances and the growth inhibition
and/or competitive exclusion of the enteric pathogens.

Table (4): Antibacterial activity of Lb.plantarum and plantaricin against indicator bacteria

Indicator bacteria Lb.plantarum Plantaricin
Escherichia coli B 15.00+0.57° A 25.00+0.28%
Proteus mirabilis B 15.00+0.28° A 30.00+0.58%
LSD=1.4885

Means with different small letter in the same column differ significantly (P<0.05).
Means with different capital letter in the same row differ significantly (P<0.05).

Results showed the effect of plantaricin on some
biochemical parameters such as serum creatinine level
and serum uric acid level. Table (5) illustrated the serum
creatinine level was elevated in infected group with
Escherichia coli and P. mirabilis compared with normal

were in agreement with Ibrahim etal., 2015 who showed
an increased level of Serum creatinine in infected rats
with E. coli 0O157:H7-induced urinary tract and found
suffering from severe destruction in kidney. The serum
creatinine level was decreased in treated groups with

group, the increase in serum creatinine level which plantaricin while increased in group treated with
indicator of kidney damage leads to decrease in gentamicin.
glomerular filtrate rate. The results of the current study
Table (5): Serum creatinine values (mg/dL) of rat in different groups
. Group B Group C
Bacteria Group A (B3) (C3) Group D Group E
E. coli C0.58+0.01° | A1.16+0.01* | B 0.83+0.01° | B 0.77+£0.04* | A1.17+0.003
P. mirabilis C0.58+0.01* | A1.07+0.04*° | B 0.78+0.11° | B0.85+0.02* | A1.16+0.01°
LSD=0.131

Means with different small letter in the same column differ significantly (P<0.05).
Means with different capital letter in the same row differ significantly (P<0.05).

Table 6 showed that the level of serum uric was a
significant increased (P < 0.05) in rat that infected with
Escherichia coli and P. mirabilis compared with control

Lb.plantarum caused a significant decreased in serum
uric acid level (P<0.05) as compared with group treated
with gentamicin.

group while treated group with plantaricin of
Table (6): Serum uric values (mg/dL) of rat in different groups
. Group B Group C
Bacteria Group A (B3) (C3) Group D Group E
E. coli E 4.34+0.25% | A7.93+0.06° | D5.75+0.08* | C6.39+0.13° | A8.23+0.32°
P. mirabilis D4.33+0.31* | B7.33+0.26° C5.66+0.12° C6.12+0.11*° | A7.93+0.04°
LSD=0.5879

Means with different small letter in the same column differ significantly (P<0.05).
Means with different capital letter in the same row differ significantly (P<0.05).

Histopathology results of the kidney in the second group
showed glomerular shrinkage after 2™ day of infection
with E.coli (Figure,1), the hollow area in Bowman’s
capsule represents the space between the outer envelope
of Bowman’s capsule and the capillary network of
glomerular lobules. This space is usually filled with urine
formed from the renal blood flow by filtration across the
glomerular capillary wall (Shimizu etal., 1999).

Therefore, the evanescence of this space suggests an
enlargement of globular lobules and the shrinkage of the
outer envelope of Bowman’s capsule. (Shimizu etal.,
1999) demonstrated an increase of mesangial cells in the
glomerular  lobules, which perhaps causes the
enlargement of the lobules and the collapse of the
capillary lumen and suggests a marked decrease in the
renal blood flow. Other sections showed congestion of
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blood vessels (Figure, 2) and necrotic proximal tubules.
Also showed lymphocyte infiltration (Figure, 3).

The histological changes in kidney increased after 5 days
of infection with Escherichia coli and Proteus mirabilis
and this result came in agreement with (Al-Ani etal.,
2011) who revealed that histologic changes in the
infected kidneys with Proteus mirabilis which
progressed over the 7-day will increased throughout the
period of the experiment.

Histopathology of kidney revealed a hypertrophy in
blood capillary, congestion of blood and necrosis in
tubules after 5 days of infection with Escherichia coli
(Figure, 4). In addition to a hyalinization of the renal
artery (Figure, 5), also congestion of blood vessel,
necrosis in convoluted tubules and hypertrophy (Figure,
6) and lymphocyte infiltration after 5 days of infection
with Proteus mirabilis (Figure, 7). (Reid et al. 2003)
suggested that the probiotic of Lactobacillus spp
increasing the phagocytosis as well as increasing the
protection of T-lymphocytes and natural killer cells, an
observation thought to be in part due to the regulation of
cytokine function. Some authors have reported that the
immune system stimulation exerted by the LAB used in
yoghurt production would allow the maintenance of an
improved resistant against pathogens (Erickson and
Hubbard., 2000).

Proteus mirabilis which have many virulence factors,
such as adhesion, swarming, urease, hemolysin and
protease production that caused urinary tract infection
(Mobley and Belas, 1995).

The histopathlogical changes in kidney showed that the
changes in mice treated with plantaricin then infected
with bacteria were simple sings in compare with
untreated mice, section in kidney showing as normal
with mild congestion (Figure, 8), others showed normal
structure (Figure, 9) and normal glomerulus (Figure, 10).

Alwan (2011), showed that kidney of treated mice with
Lactobacillus acidophilus against urinary tract infections
caused by Proteus mirabilis gave normal appearance of
the histological structure of the glomeruli and renal
tubules compared with normal tissue of the control group
mice. Also this study came in agreement with (Breul.,
1998) who showed Probiotics are live microorganisms
when administered in appropriate doses result in
significant beneficial effects on health of human beings
and animals which have been well documented through
an array of scientific research and include prevention or
treatment of urogenital tract disorders, urinary tract
infections, cancer and immunomodulation. Hudault
etal., 1997 Probiotics control different pathogens by
production of antibacterial compounds, increased
antibody levels and increased macrophage activity.

%5 '

Figure, (1): section in kidney showing glomerular
shrinkage (H&E 400 X).

Figure, (2): section in kidney showing congestion of
blood vessels. (H&E 100 X).

WWW.ejpmr.com

627



https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0ahUKEwjgh8-umJnNAhUEqxoKHTmgD8cQFggwMAU&url=http%3A%2F%2Flibrary.med.utah.edu%2FWebPath%2FRENAHTML%2FRENAL101.html&usg=AFQjCNFsSlxukFCzRe8DZxNVK_4lrnwDBw

Bharati et al. European Journal of Pharmaceutical and Medical Research

. ] . . . . ) Figure, (6): section in kidney showing congestion of
Figure, (3): section in kidney showing necrotic  plood vessel, necrosis in convoluted tubules and
proximal tubules (H&E 400 X). hypertrophy. (H&E 400 X).

Figure, (4): section in kidney showing hypertrophy in
blood capillary, congestion of blood and necrosis in Figure, (7): section in kidney showing lymphocyte
tubules (H&E 400 X). infiltration. (H&E 400 X).

£
Figure, (5): section in kidney showing hyalinization of Figure, (8): section in kidney showing as normal with
the renal artery. (H&E 400 X). mild congestion. (H&E 400 X).
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Figure, (10): section in kidney showing Normal
glomerulus. (H&E 200 X).
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