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ABSTRACT

This study was done in the college of medicine §Bat university from March 2014 to April 2014. Atéd of 20

adult male albino rats randomly subdivided in fgrdups containing 5 rats in each group as theatig:

Group A: In this group, all rats administered 0.5 ml norsaline 0.9% through the catheter via the urethi@ i
the urinary bladder.

Group B: In this group, all rats received 0.5 ml of (baietek@ /ml) through the catheter via the urethra into the

urinary bladder.

Group C: All rats in this group administered 0.5 ml of (k@ 16 /ml) through the catheter via the urethra into
the urinary bladder and treated with curcumin iselLl00 mg\kg\day, p.o).

Group D: all rats in this group administered 0.5 ml of (teaia 16 /ml) through the catheter via the urethra into
the urinary bladder and treated with Cranberry (‘kgfglay, orall).

Some virulence gene ¢ .mirabilis such as mrpA and ureC are investigates and wuad that this two genes

(mrpA and ureC) is present in all isolates (gr&)p

The effect of curcumin and cranberry on urease \warestigated, genetically there are no effectwtamin and
cranberry on the gene of urease while phenotypidalivas stat the high concentration of it couldiga inhibition to

urease production

Also ,the effect of curcumin and cranberry on adire$actor was also studied it was found genetjctilere are
no effect of curcumin and cranberry on the genadiferencegene while phenotypically that found datle formation

agglutination in the presence of D-mannose thatéewith curcumin and cranberry.

These data show that curcumin and cranberry carida@rotective effect against nephrolithiasis thistective

effect of curcumin and cranberry may be relatethéoantioxidant status on the kidney.
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INTRODUCTION

Nephrolithiasis is a condition involving the fornmat of stone in the kidney; this is a common praam

disease with a percent of 5-8 globally (1).

P. mirabilis is best known for its ability to form stones irethladder and kidney, as well as its ability tonfor
crystalline biofilms on the outer surface and ine thumen of indwelling urinary catheters (2). Uroiisis
(stone formation), a major clinical problem in patis infected withP. mirabilis, is caused by the induction of urease,
which hydrolyzes urea to ammonia, causing the lptalto rise and subsequent precipitation of magmesaimmonium

phosphate (struvite) and calcium phosphate (apatiystals (3).

Adherence is a key virulence propertyPofmirabilis. This organism attaches to and swarms acrossutifece of

urinary catheters to gain a foothold in the urinaagt (4)

MrpA (the major structural subunit of the MR/P firrde), has a molecular mass of 18.5 kDa and isdattby a
525-bp open reading framenipA). MrpA was predicted to be a 175-amino-acid poptee with a 23-amino-acid
hydrophobicleader sequence. It was found that Ma& similar to uroepithelial cell adhesin these fwoteins possess
identical fragments of 10 amino acids) but nothiie MR/P fimbriae isolated by (5) The MrpA is notsalutely required

for infection, but contributes significantly to thility of P. mirabilisto colonize the host. (6)

The most importar®. mirabilis fimbriae seem to be MR/P(mannose resiskxoteus like fimbriae). This type of
fimbriae is encoded byrpoperon containing 10 genes located on bacteri@bsome. Perhaps it is not surprising, then,
that most of these proteins are also required fRfAMHA activity.Mannose-resistamyoteus-like (MR/P) fimbriae, on the
contrary, are expressed on the cell surfac®.ofmirabilis and should represent a candidate for the developofea
vaccine to preverf. mirabilis UTI and urolithiasis. The main structural suburitleese fimbriae is the MrpA protein (7).
Many studies have suggested that MR/P fimbriae payole in the virulence observed during UTIs cdudsy
uropathogenid. Mirabilis strains. Expression of MR/P fimbriae is increasedar oxygen limitation. (6) were suggest
that MR/P fimbriae dictate the localization of ke in the bladder.

Urease (urea amidohydrolase) is a nickel metallgmezwhich catalyzes the hydrolysis of urea into amia and
carbamateProteus mirabilis is a well-known ureolytic human’s pathogen. Uremsene of the major bacterial virulence
factors during urinary tract infections caused bgse bacteria. Urease is very importanPimmirabilis pathogenesis.
This enzyme catalyze the formation of kidney anddder stones or to encrust or obstruct indwellimgany(8).
The urease gene cluster Bf mirabilis encodes three structural polypeptides, UreA, Uraf] UreC, which form the
apoenzyme; four accessory polypeptides, UreD, WdzEE, and UreG; and an AraC-like positive trang@snal activator,
UreR. The urea-inducible urease gene cluster (UABRTEFG) encodes a multimeric nickel-metalloenzynieat t
hydrolysing urea to ammonia and carbon dioxidereting increasing the pH and facilitating the preeifion of polyvalent
ions in urine (stone formation) (9). This pH altéra is important durind. mirabilis catheter colonization, facilitating the
bacterial adherence and formation of biofilm intatisn. The gene ureC, which encodes the largersubfithe enzyme,
was used as a target for gene disruption, rendéhnim¢pacterium unable to synthesize a functionehse. Stone formation
is the primary role of urease during UTI causeditase-producing organisms. A secondary role afsgreluring?roteus
UTI is the accumulation of toxic levels of ammofriam urease-mediated hydrolysis of urea that daséigsue including

renal epithelia. Stone formation is a hallmark ofr¥abilis infection, supplying a number of advage including, the host
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immune system protection, blockage of the uretarsmonia toxicity to host cells, and direct tissummdge. (10)
determined that urease Bfmirabilis is a critical virulence determinant necessarycfilonization, urolithiasis, and severe

acute pyelonephritis.

The cranberry was primarily used as a traditionalditine for the treatment of bladder and kidneynaiits
among American Indians (11). On the other hant;wmin is widely studied and it is found that curdn possesses also
antibacterial (12), antifungal (13) and antiviradif properties. These studies suggest that curcisnaipotent agent, which
maybe applied in various pharmacological areas.ithdtally, curcumin does not exhibit toxicity totleér animal or

humans even at high doses.

MATERIALS AND METHODS
Experimental Animals

For Nephrolithiasis induced Broteus mirabilis20 adult male albino rats weighting (190-280 gr) fo

The animal were purchased from the college of \iedey medicine/ University of Baghdad. They werei$ed in
the animal house of Babylon university/ Collegevidicine(for two weeks) in a temperature-control{28°+1C) room
(humidity was kept at 60—-65%) with alternating 18ght/12-h dark cycles and were allowed free asdeswater and

chow diet until the start of experiments tables.

The experimental period were from March 2014 toilAp@14 done in the animal house of Babel Uniugrsi

college of medicine.

A total of 20 adult male albino rats weighting (3280 g ) Randomly Subdivided in to 4 groups coritejrb rats

in each group as the following:-

Group A (Control group) in this group, all rats receivedjular rat food and drinking tap water and adnémnest

0.5 ml normal saline 0.9% through the cathetethgaurethra into the urinary bladder.

Group B (Induced group ) served as nephrolithiasis indugredip by administered 0.5 ml of f1bacteria /ml )
through the catheter via the urethra into the wyitdadder.

Group C (Curcumin group) all rats in this group administ0.5 ml of (1®bacteria/ml) through the catheter via

the urethra into the urinary bladder and treati#d @urcumin in dose (100 mg\kg\day, p.o) (Shuklale 2008).

Group D (Cranberry group) all rats in this group administe0.5 ml of (18 bacteria /ml ) through the catheter
via the urethra into the urinary bladder and &datith Cranberry (7mg/kg/day, orally) ) (Cheshdkeat al., 2012).

DNA Extraction for Gram Negative Bacteria

This method was performed according to the genddMN@ purification kit supplemented by a manufactgrin

company (Geneaid/UK)
Detection of Some Virulence Genes by PCR

DNA (extract from bacterial cells) was used asragiate in specific PCRs for the detection of sorh@roteus
miriblis virulence genes. DNA was purified from bacteriall€ by using the Geneaid DNA extraction Kit. Thémers

used for the amplification of a fragment gene wisted in Table 1:
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Table 1: Primers Sequences and PCR Condition

Genes Primer Sequence (53') SIS el PCR Condition Reference
Product bp
94°C 3min 1x
ureC F 94°C 1 min
ureC R CCGGAACAGAAGTTGTCGCTGGA 63°C 30sec 30x
533 72°C 1 min (15)
GGGCTCTCCTACCGACTTGATC 720C 7 min 1x
95°C 5min 1x
MIpA F GAGCCATTCAATTAGGAATAATC 94°C 1 min
o .
CA 648 58°C 1 min 35x (16)
mrpA R o .
AGCTCTGTACTTCCTTGTACAGA 72°C 1 min
72°C 7 min 1x

Mannose-Resistant Haemagglutination (MRHA)

For this method, the bacteria were grown on blogak plates. After overnight incubation at’G71 to 2 single
colonies were picked and suspended in saline (0.88%@l) to give a turbid suspension. Red blood callspension (3%)
in phosphate buffer saline (PBS) was prepared kshimg fresh citrated blood group 42000 x g, 10min). The test was

performed in the presence of 0.5% (w/v) D-mannaseming to (17).

On a clean slide , one drop of bacterial suspensionixed with one drop of D-mannose on one slidae drop
of blood group A with one drop of 3% suspentiontba other slide ( with and without of 1% of curcaicranberry )

The agglutination of RBC with bacteria is detecaégr 0.5 to 2 min. in room temp. ( special comnaation )
Effect of Cranberry and Curcummin on Urease Assay

Overnight culture of the strain was diluted 1:1000LB containing ampicillin (50 mg/mL) and cranbgrand
curcummin at 0, 1, 5, 10, and 15 mg/mL and washbated for 3 h. The bacteria were then induced witta and
harvested after 3 h of additional growth. Inducedteria were washed twice in phosphate-bufferedesg#8 g of NaCl,
0.2 g of KClI, 1.44 g of Na2HPO4, and 0.24 g of Kid2Pper litre (pH 7.4)), , the absorbance is redadvave length
OD600 by (18).

RESULTS
Molecular Detection of UreC Gene
Molecular detection of urease gene was done bygusdecific PCR primer. It was found that ureC mankas

observed in alP. mirabilisisolates (group B) with molecular size (533bp¥laswn in figure 1.
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L 1 2 3 4 5

533pb

Figure 1: Gel Electrophoresis of PCR ofJreC amplicon Product. L: Ladder;
1-5: No. of Isolates Obtained from Urine of Rate

Effect of Cranberry and Curcummin on Urease

In this study, it was shown that cranberry and eommin cannot effect on the urease gene (group C)&D

shown in figure 2

On the other hand, the effect of Cranberries andurnin at different concentration (0, 1, 5, 10, id@ml) on

urease oProteus mirabilis(group C & D) have been investigated as showngaré 3 & 4

L 1 2 3 4 5 6 7 8 9 10

533pb —» — — ey L Gl S — G — G

Figure 2: Gel Electrophoresis of PCR ofJreC amplicon Product.

L: Ladder; 1-5: No. of Isolates Obtained From Uine of Rate After

Treatment with Cranberry, 6-10: No. Of Isolates Obgtined From
Urine of Rate after Treatment with Curcumin
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Figure 3: The Effect of Curcumin on the Urease oP. mirabilis
Table 1: Effect of Curcumin on the Urease oP. mirabilis
[ Concentration of Curcumin | Absorption |
0 1.222
1 0.958
5 0.750
10 0.533
15 0.211
1.4
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Concentration of cranberry in g f m

Figure 4: the Effect of Cranberry on the Urease op. mirabilis

Table 2: Effect of Cranberry on the Urease op. mirabilis

0 1.200
1 0.970
5 0.777
10 0.600
15 0.320
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Detection of Adhesion inP. mirabilis

mrpA gene was detected ih mirabilis isolates by using specific primer, it was foundtthll isolates (group
B)give positive amplicon for this gene as showfignre 5

Figure 5: Gel Electrophoresis of PCR oMrpa amplicon Product.
L: Ladder; 1-5: No. of Isolates Obtained From Urineof Rate

Effect of Cranberry and Curcumin on Adhesion Factors

In this study , genetically, it was shown that Gramies and curcumincan not effect on adhesion ¢(gmoeip C &
D) as shown in figure 6, while results shown thedr®erries and curcumin can effect phenotypic esgio@ of p fimbriae
by faild to formation of aggregation(group C & Dy shown in figure 7.

L. 4 2 3 & 3 ® ¥ & 8 10

648bp &

Figure 6: Gel Electrophoresis of PCR oMrpaamplicon Product.

L: Ladder; 1-5: No. of Isolates Obtained From Uine of Rate After

Treatment with Cranberry, 6-10: No. of Isolates Obained from
Urine of Rate after Treatment with Curcumin

A- B- C-

Figure 7: Effect of Crucumin and Cranberry on Adherence Factors (40X)
A: Control, B:-Curcumin, C:- Cranberry, — In dicate of Aggregation of Bacteria

www.tjprc.org editor@tjprc.org



40 Lamees Abdul-Razzag, Nisreen J. Al-Bayati & MuntherK. Abosaooda

DISCUSSIONS
Detection of Adhesion inP. mirabilis

Adhesion is considered primary factor which causdleeaion of bacteria to the target cell of the hast their
presence indicates that the bacteria contain oethse fimbrial antigens. This results is ideatito results obtained by
(19) who found thaP. mirabilis mrpA fimbrial genes is present in all isolateprssed mrpA (MR/P). This particular

type of fimbriae are frequently relatedRomirabilis UTI pathogenesis.

On the other hand, (20) we found that 69 of 7laisd screened genotypically forp genes or phenotypically

for mannose-resistant hem agglutination of erytyies, were positivenfrp or MR/P).

phenotypic expression of p fimbriae can be detedig mannose resistant haemagglutination of human
erythrocyte. The result of this study shows theeaesults of mrpA, indicating positive correlatibatween the level of

MR/P and the number of mrpA for the isolates.

Also, the presence of the MR/P-related genes mrpé detected by PCR in all isolates. This resuligastical to

results obtained by (16) who found that this facsqeresent in all isolates.

Haemagglutination, a property that reveals speaifiicesion receptor interactions, is associated expinession of
P. mirabilis MR/P fimbriae (21) (22). When haemadjiglation was evaluated within our isolate collentiit was observed
that every tested isolate was able to agglutinashfhuman erythrocytes. As expected, the reaetasnot inhibited by
mannose P. mirabilis represents a particular gasehich various types of fimbriae can be expresseuiltaneously by
the same cell (23). Several authors suggest thairBbilis fimbriae are implicated in the colonimat of the urinary tract
(7)(24).

Effect of Cranberry and Curcumin on Adhesion Factoss

Cranberries and curcumin may not effect on genehrieffect may becauses temporary genomic silgnas
aresult increasing in the epigenetic tool and heheeblock protein synthesis or these can effecsuppressing of gene
expression. On the other hand, Cranberriesand wuinccan effect phenotypic expression pfiimbriae (can be detected
by mannose resistant haemagglutination of humathrergyte) by faild to formation of aggregation . Sw@re was no
previous studies have indicate the effect of curmimon adherence factor cranbary exert anti-adbesffects on certain
uropathogens (25) and this effect is specific tdaie components of cranberry (26). Cranberriegaiorthree different
flavonoids (flavonols, anthocyanins and PAC), chites, hydroxycinnamic and other phenolic acids titerpenoids. The
anthocyanins are absorbed in the human circulagstem and transported without any chemical chéamdiee urine (27).
Cranberry products do not inhibit bacterial growiht inhibit bacterial adherence to uroepitheliglls; thereby reducing
the development of UTI. The consumption of cranpguice can help to prevent the adhesion of baztt¢woi the
uroepithelium and thereby help reduce the incideriddTIs. With rising concerns of antibiotic resiste among bacteria,
cranberry could serve as an effective alternativeantrolling UTIs. (28) investigated the effectarnberry capsules on

bacterial adherence to urinary tract.

Participants who consumed cranberry capsules shaweibnificant dose dependent reduction in badteria
adherence to urinary epithelial cells compared lecgbo. When bacteria was grown in the presencerafberry
components, the bacterial morphology changed tor ispherical cell-like form. These changes calismtto be repelled

by the human cells (29).
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Molecular Detection of UreC Gene

Urease, a nickel metalloenzyme that catalyses ydeolysis of urea, resulting in an elevation of pantributes
to the formation of bladder and kidney stones imitabilis UTI (3).The results is agreement to tesbtained by (30)

who found that this gene is presenpimmirabilis isolates.

urease can be associated with stone formation aridus kidney damage, it cannot be used as an inflex

virulence, since nearly af. mirabilis strains produce this enzyme (20).

The genes encoding the enzyme are induced by atibstrea and are, thus, probably always being sspde
during an active infection. There does not appedret a feedback mechanism (such as high concemtsabf ammonia)
for shutting off synthesis of the enzyme. Thereftihere could be a relentless production of theyemezin response to the

constant elimination of urea as a nitrogenous wagtie host.

A strong association was noted between urease gtiodwand stone formation. Urolithiasis was obsdrealy in
animals infected with the parent strain, confirmthgt the mechanism of urinary stone formation,clvhis a feature df.
mirabilisinfections (31), is a result of urease-catalylzgdrolysis of urea. Previous studies have dematesirthat urease
is critical for crystallization of struvite ston8®). The process of urolithiasis appeared to reqmiore than 2 days to
produce visible stones since none of the infectéchals was found with a stone after 2 days, wheBdds (12 of 39) of

the animals harbored stones after 1 week.

Early studies using. mirabilis treated with urease inhibitors established a liakveen urease and colonization
of rat urinary tracts. In these studies, the r¢isalie of control-infected rats contained a fahbignumber of bacteria and

had greater tissue damage than did those of ratstéd with inhibitor-treate®. mirabilis (33).

Bacterial urease is recognized as a virulence rfamgause of its role in kidney and bladder starenétion.
genetic analyses of several ureolytic bacteriatigserevealed that it is possible to eliminate seeactivity by disrupting

genes encoding proteins other than the urease isibun

Urease activity raises pH of human urine, whictowa#l precipitation of normally soluble polyvalenng to
struvite and carbonate apatite. These compoundegag around bacteria, forming urinary stonesdénsuch stones,
microorganisms are protected from antibiotics dmal host's immune system. Urinary stones block uaetir catheters

leading to acute bacteriuria(32).
Effect of Cranberry and Curcummin on Urease

Cranberry and curcummin cannot effect on the urgase but the effect may be can influence on ttra-iocus

between basis that make sequestration to the bdsels give rise to make failing in transcriptiondgprotein synthesis.

It has been observed that increase cranberry ctratien result in decreased urease expressiorhiSodsults is

identical to result obtained by (34) have been tbefiect of cranberry powder (35) on urease exprass

On the other hand, the results were demonstratérttiizase curcumin concentration lead to inhithits activity
of urease-bacterially produced enzyme, this ressltsimilar to the results obtained by (36) havendestrate that
curcumin exhibits the effect againBtoteus mirabilis inhibiting the activity of urease—an enzyme progtlidy these

microorganisms. The results shown curcumin thedeeneffective on urease than cranberry.
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Also, the results of this study is compatible teules obtained by (34) who have found that the dasing
concentrations of cranberry powder reduce the mriiolu of urease by the bacteria, also foundcramseprevent UTls by
hindering bacteria from sticking to the walls oétiinary tract. Urease inhibitors interact wittaiitd block its activity by
inhibiting the urea hydrolysis to ammonia and cardxide. Urease inhibitors can be divided int@ twajor categories:
(i) active-site directed mode; (i) mechanism-badedcted mode. The active site directed inhibiitew close structural
similarity with urea—the enzyme’s substrate. Medtiamnbased directed inhibitors interfere with theyame’s catalysis

mechanism leading to its inhibition or inactivati(®Y)
CONCLUSIONS

The genes of urease and adherences is presentisnlates (group B).Cranberry and curcumin careftect on
urease gene genetically, but can effect phenotypibg decrease of urease production. On the dthed, Cranberry and
curcumin cannot effect on adhesion gene genetjchlly can effect phenotypically failed to form agggtion in the

presence of D-mannose
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