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ABSTRACT KEYWORDS
Urinary tract infections (UTIs) are caused by bacteria and are 10 times Urinary tract infection;
more common among women than men. More than 50% of women will Colony forming units;
have at least one UTI during their lifetime; for most of these infections, Biochemical tests.

patients need to see adoctor and be treated with antibioticg¥. About 30 -
40% of UTIsrecur within 6 monthsafter theinitial episode. When UTIsdo
recur, it is often because the treatments used to suppress bacteria seem to
work at first, but they do not produce a lasting curé?. UTIs can also
recur if a woman is infected by different bacteria.

Signsof aUTI might include an urgency to urinate, pain when urinating,
scalding urine, pelvic aching, lower/ middle back pain, fever and malaise’®.
UTIs have become increasingly ‘antibiotic resistant’, subsequently mak-
ing herbal therapies critical. While upper UTIs (kidneyS/ureters) are po-
tentially serious, typically requiring medical attention, lower UTIs (blad-
der/urethra) are common and usually respond well to herbal therapies™.
Treating a lower UTI early can help prevent it from advancing into an
upper UTI®, During the present study 40 urine samples were collected
fromlab Meerut. Out of 40 urine samples, 30 (75%) wrer found positivefor
urinary tract infection. Out of the 30 infected samples 20 (66.7%) were
female patients and 10(33.3%) samples were male patients. 58 bacterial
strains were isolated from 30 urine samples. Different strains of E,coli,
Klebsiella, Pseudomonas,Proteus, Staphylococcus, Enterobacter and
Strepotococcus were isolated from the samples.

© 2013 Trade ScienceInc. - INDIA

INTRODUCTION About one-quarter of the blood pumped by the heart
_ _ _ goesthrough kidneys™. Thekidneysfilter. Thisblood,
Urinary tract infections(UTI) and thefiltrateis processed to separate out waste prod-

The ‘urinary tract’ consist of the various organs in-  UCt anhd excessamounts of minerals, sugar, and other
cludethekidney, the ureters; the bladder and theure-  chemicals. Thewaste productsand ‘extras’ make up
thral®. Urine culturesand puscellscounting diagnose  theurine, which flowsthrough ‘ureters’ (one per kid-
infections. Our kidneysarechemicd filtersfor ourblood.  ney) intothe bladder, whereitisheld until you areready
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to get rid of it. Whenyou urinate, musclesin the blad-
der wall help push urine out of bladder, through the
urethra, and out. When you are not urinate (whichis
most of time) amusclescaled ‘sphincter’ squeezes the
urethrashut tokeep urinein, thesphincter relaxeswhen
you urinate so that urinecan flow(8.,

Usually several things keep bacteriaout of urine.
Theseincludetheurethrd sphincter: whentheurethrais
sgueezed shut, bacteriacan’t climb up the urethra from
the ‘meauts’ (the outside opening) into the bladder!.

Thelength of urethra: it’s a long way up to the blad-
der for abacterium. -(Sinceawomen’s urethra is shorter
thanaman’s, women are much more likely than men to
get urinary tract infection).

Frequent washing: any bacteriathat makeit into
the urethraareflushed out the next timeyou urinate,
and sinceyour bladder emptiesa most completely when
you do urinateany bacteriathat get thet far will beflushed
out too™, Furthermore, there are valve at the points
wherethe ureters entersthe bladder to prevent urine
from ‘refluxing’ from the bladder to the kidneys, so even
if thebladder andit’s urine infected the bacteria shouldn’t
travelsup to the kidney. The most common part of the
urinary tract to get infection isbladder. Cydtitisismore
common inwomen than in man becausethetubelead-
ing from thebladder to the outs de (known as urethra)
is shorter in women than in men®9, Urinary tract
infectio’n usually o’ccurs when-bacteria enter the open-
ingof the. Urethraand multiply intheurinary tract. Men,
women and children develop UTI2, Women are es-
pecidly proneto UTIsfor reason that is poorly under-
stood. Onewomanin fivedevelopsaUTI during her
lifetime. UTIsin men arenot so common, but they can
be very seriouswhen they do occur™?,

Typesof UTI

Urinary tract infectionsusua ly” developfirstinthe
lower urinary tract (urethra, bladder) and, if not treated
progressto the upper urinary tract (ureters, kidneys)™.
Bladder infection (cydtitis) isby far the most common
UTI. Infection of theurethraiscalled urethritis®™: Kid-
ney infection (pylonephritis) requiresurgent treatment
and canlead to reduced kidney function and possibly
even death in untreated, severe cases®.

Incidenceand prevalence

UTIsoccur inasmany as5% of girlsand 1to 2%
of boys. Theincidenceof UTlIjninfantsrangesfrom ap-

proximately 0.1t0 1.0% in al newborninfantsto as
highas 10%inlow birthweight infantg™™. Infection of
theurinary tract beforeage oneoccursmorefrequentlyin
boysthan girls. After ageoneboth Bacteriuriaand UTI
are’ more common in girls™. Somerisk factorsfor uri-
nary tract infectionin,younger childreninclude poor
hygiene, and the use of soap or bubble bath that irri-
tate, theurethra. Different typesof bacteriasuch asE.
coli, Klebsiella, Enterobacter, and Proteus may cause
UTIg™,

Causesof UTI

Normal urineissterile. It containsfluids, sat, and
waste products, but free of bacteria, viruses, and fungi.
Aninfection occurswhen microorganisms, usualy bac-
teriafrom thedigestivetract, clingto the opening of
urethraand begin to multiply™®. Most of the bacteria.
that causeurinary tract infectionsare derived fromthe
patient’s normal flora. Often urinary tract infections are
caused by coliformsbacteriasuch asE. cali, foundin
the commensd floraof the bowel .

Sexual intercoursetriggersUTI in somewomen,
for unknown reasons. Theintroduction of aurinary cath-
eter greatly increasestherisk of the patient devel oping
aninfection. Neurologica problemsthat affect bladder
emptying, including spinabifidaand multiplesclerosis,
are associated with an increased risk of urinary tract
infectiong?!. Recently, researchersfound that women
whose partners use acondom with spermicidal foam
a so tend to have growth of E. coli inthe vagind®.

Risk factors

Bladder outlet obstructions (e.g. kidney stones,

BPH)23,

» Conditionsthat causeincompletes bladder empty-
ing (e.g. spina cordinjury).

» Congenital (present at birth) abnormalitiesof the

urinary tract (e.g. vasocoureteral Regulax).

Suppressed immunesystem.

Beinguncircumcised.

Abnormalitiesof urinary tract function (e.g., ind-

welling catheter, neurol ogica bladder, ves coureteric

refluxes, anatomical abnormdities).

» Incomplete bladder emptying (e.g., obstructionin
men with prostatic enlargement, Chronicindwell-
ing catheter).

» Previousurinary tract surgery.

» And intercourse, (www. Urologychannel .com\uti\

YV VYV V
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indexhtml 14 may 2004).
Agentsthat causes UTI

The causativeagentsof urinary tract infectionsin
hospitdized infection show adifferent distributionfrom
thosethat occur inthe community.

Hospital patients

(i) Escherichiacoli: 40%

(i) Coagulase- negative Saphylococci: 3%
(iii) Other Gram- negative bacteria: 25%

(iv) Other Gram-positive bacteria: 16%

(v) Candidaalbicans: 5%

(vi) Proteusmirabilis: 11%

Community acquired urinary tract infections

(i) $FEscherichiacoli; 80%

(i) Coagulase- negative Saphylococci: 7%
(iii) Other Gram- negative bacteria: 4%

(iv) Other Gram- poditive bacteria: 3%

(y) Proteusmirabilis: 6%

Gram-negative bacteriaother than Escherichiacoli
causing urinary tract infections, particularly in hospita -
ized patients, commonly include Klebsiella spp.,
Enterobacter spp.? Serratia spp. and Pseudomo-
nasaeruginosa.

IM. siteof UTI

(@) Urethra

Urethritisistheinfection inflammation of theure-
thra. Bacteriapresent in stool, which more often than
not arefound on the skin near the meatus cause urethri-
tis. Many sexua lytransmitted diseasesinitialy appear
to beurethritis (e.g. Chlamydia, Gonorrhoea)!®.

(b) Urinary bladder

Cydtitisisaninfection of theurinary bladder. Thisis
the most common form of UTI. It can be aggravated
further if the’ bladder does not empty completely when
anindividud urinates.

(c) Ureter

Uriteritisisaninfection of theureters. Thiscan oc-
cur if the bacteriaenter theureter from aboveor if the
vave between ureter and the urinary bladd.er mafunc-
tion, allowing theurinetoreflux (spill over) fromthe
bladder intothe ureters.

(d)Kidney
Pylonephritisisaninfection of thekidney itsdlf. This
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happenswhen an untreated systematicinfectioninfects
thekidney. In rare case the reflux (spillage) into the
ureter from the bladder isso bad that theinfected urine
refluxesall theway uptothekidney.

Sartingof UTI

Theurinary tractinfectionscan start fromuptodown
(descending) or down to up (ascending). 95% of the
UTI are, of ascending typeand approximately 5% are
of descending type e. the bacteria enter the kidneys
from theblood stream and infect therena parenchyma
and travel down to urethra?l.

Intheascending infectionthebacteriaenter theure-
thraandtravel upward to kidneys. The descending type
of infectionismoreoften seeninthenewbornswith a
generdizedinfection (sepss). Sincein neonatesthekid-
ney filtersarestill immature, if thereare many bacteria
inl theblood stream somearelikely to get through the
filtersof thekidney into theurine subsequently infected
theureters, bladder and the urethra. In older children
and adult, infectionsgenerally start from below, where
organism coloniesthe periurethera areabeforeinfec-
tion, and then move up.

In children using diapers, stool (largely bacteria)
can sit for sometimeright at the bottom of penilefore-
skin of malesor the opening of thevaginain females.
The bacteria; may then enter theurethracausing infec-
tion(?.

Older girls\women may become proneto UTl is
through wi ping back to front?!. Thispullsstool intothe
vagind area, causing col oni zation and subsequent uri-
nary tract infection®,

Sexudly activeteenageand adult women are prone
to UTI sincedueto thefriction, during intercourse; the
bacteriapresent a themaeor femaemestusare pushed
deeper into the vagina®3Y,

ComplicationsfromaUTI

Whileuncomplicated UTIsby themselves cause
enough misery likefever, chillsand pain, if left untrested
aUTI can become more seriousthan aset Of uncom-
fortablesymptoms=2.

Anuntreated UTI canlead to thefollowing compli-
caions.

() Acute or chronic infection of the kidneys

(pylonephritis)

(i) Thebacteriathat infect thekidneysenter theblood
stream causing life-threatening infectionslike sep-
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ticemiaor septic shock™.

(i) Chronic kidney disease may lead to the kidneys
becoming permanently damaged thereby scarring
the pressureregulation, tissues. Dysfunction of the
blood pressuremechanism canlead to strokes, heart
diseaseand variousirreversibleorgan pathol ogies.

(iv) Duetotheimpairment of thefiltration abilities of
thekidney, fluidisretained into thebody. Huid re-
tention leadsto thetoxic wasteaccumulaionwithin
thebody. Thismay disabl ethe pati ent permanently
and makehim depend on dialysisor kidney trans-
plants, (v) Pregnant motherswho haveUTI areat
increased risk of deliveringlow birthweight or pre-
mature babies®.

(vi) Much of therena damagefrom urinary tract infec-
tionsoccursin young children of thepreschool age
group. If thetreatmentisnot initiatedimmediately it
would lead tolifelong kidney complication!.

MATERIALSAND METHODS

Siteof investigation

The sampleswere collected from Kapil Seth pa-
thology lab, situated at Begum Brideroad, Meerut.

Serilization of glassware

All the glassware were washed thoroughly and
were sterilized by autoclaving at 15 pa for 15
minutes.the glasswares were then heated at 16°c and
driedinoven.

Prepar ation of media

During the present study thefollowing mediawere
used
1. Nutrient broth
2. Nutrient agar medium
3. McConkey agar medium
4. Eosnmethyleneblueagar

Quantitaveanalysisof urinesample

Pour platedilution method was used for quantita-
tiveestimation of bacteriurialnthismethod origind urine
samplewasseridly diluted (tenfold) in0.9%sdlinein
sterile screw capped tubesto get dilution 10-* to 10,
Each of these dilution was poured on the surface of
nutrient agar platesfor isolation of colonies.

Bacteriruriaper ml of urine= no of coloniesx dilution factor

I solation of bacteriafrom urinesamples

Oneloopfull of urinesamplewas streaked onthe
surface of nutrient agar plates and Macconkey agar
platesand incubated at 37°c for 24 hours.

I dentification of bacteria

Identification of isolated bacteriawasdonewiththe
hewlp of colony morphol ogy, microscopic examination
and biochemica characterization.

Variousbiochemicd test permormed were
- Cadasetest
- Oxidasetest
- Ureasetest
- IMViCtest
- Indole test,Methyl red test, voges Proskauer

test,Citrateutilizationtest.

- Carbohydratefermentation test
- H_Sproductiontest

Effect of herbal extractson growth of isolated bac-
teria
Following herba extractswere salected to observe
the effect of the herbal extract on the growth of UTI
bacteria.
Galic(Alliium Sativum)
Khadir extract (Acrciacatechn)
Nee, Bark extract (Azardieaindica)
Black Pepper extract (Piper nigrum)
Neergurnde (Vitex nigundio)
Neem Leaf extract (Azardicaindica)
Lemon (Citusorentifolium)
Neem (Azardieaindica)

Prepar ation of herbal extract

NG~ E

10gm of the herb samplewastaken, fresh weight
or dry weight, itisgrinded and mixed with 100ml of
sterilized water. Thenit iscentrifuged at 10000 rpm for
10 minand preserved at 4°C insterilized vids.

Agar well diffusion method

To observetheeffect of herba extract on UTI bac-
teriaagar wdll diffusion method wasused.

Nutrient agar plateswere prepared and theliquid
culture of isolated bacteriawas spreded on the sur-
faceof theagar plate. Wellswere cut with the hel p of
cork borer (6mm) in the nutrient agar plates and the
wellswrefilled with 50 pl of crude and dilutions of the
herbal extract. The control wasfilled with sterilized
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distilled water and then these plateswere incubated
at 37° C for 24h. These zone of inhibition was ob-

sarved around thewd | were measured in mm with the

help of scale.

RESULTSAND DISCUSSION

During the present study 40 urine sampleswere
collected from Kapil Seth pathol ogy lab. Meerut. Out

31
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of these 40 urine samples, 30 (75%) were-found to be
positivefor urinary tract infection. Out of these 30 in-
fected samples 20 (66.7%) samples were of female
patientsand 10 (33.3%) sampleswereof maepatients
(TABLE 1). Sexvisebreak-up reveal ed that females
aremoreproneto urinary tract infections ascompared
tomale: Our study issimilar to Obi et.al, (1996) who
aso confirmed that urinary tract infectionsarecommon

infemalesascomparedto mae.

TABLE 1: Morphological characteristicsof bacteriaisolated fromurinesample.

S.No Bacterial isolate Colony colour Colony shape  Elevation  Size(mn
1. £co/f CCSUB93 White Circular Convex 1.0
2. Pseudomonas aeruginosa CCSUB 94 White Circular Convex 1.0
3. Proteusvulgaris CCSUB 95 White Circular Convex 1.0
4. Klebsella pneumoniae CCSUB 96 White Circular Convex 1.0
5. Saphylococcus aureusCC$>\JB97 White Circular Convex 1.0
6. Saphylococcus spp. CCSUB 98 White Irregular Convex 3.0
7.  Enterobacter-aeruginosa CCSUB 99 White Irregular Raised 3.0
8. Sreptococcus spp. CCSUB 100 Fluorescent Irregular Flat 2.0

TABLE 2: Microscopicchar acterization of bacteriaisolated
fromurine samples.

TABLE 4: Sugar fermentation testsfor theidentification of
bacteriaisolated from urine samples.

NS('). Bacterial isolate g;lirpnz Motility
1. Kcoli CCSUB93 -ve,;rod  Yes
2. Pseudomonas aeruginosaCCSJB94 -verod  Yes
3. Proteuswvulgaris CCSUB 95 -ve,rod  Yes
4. Klebsellapneumoniae CCSUB 96 -ve, rod  Yes
5. SaphylococcusaureusCCSUB 97 -ve, rod  Yes
6. Saphylococcus spp. CCSUB 98 -ve,rod  Yes
7. Enterobacter aeruginosaCCSUB 99 -ve,rod  No
8. Streptococcus spp. CCSUB 100 -ve,rod  No

TABLE 3:IMViCtes for theidentification of bacteriaisolat

fromurinesamples.

S Bacterial isolate Indole MR VP C.:|.trat.e
No utilization
1. E.coli CCSUB93 +ve. -ve -ve -ve

> Pseudomonas aeruginosa e e -ve ve

" CCUB YA

3. Proteus wulgaris CCSUB 95 +ve -ve -ve -ve
4. KlebsdlapneumoniaeCCSUB%  +ve -ve -ve -ve
5. Saphylococcus'aureusCCSUB 97 +ve  -ve -ve -ve
6. Saphylococcusspp. CCSUB 98  +ve +ve -ve -ve
7. Enterobacter aeruginosaCCSUB99  -ve -ve +ve  +ve
8. Streptococcusspp. CCSUB 100  -ve -ve -ve  +ve

S.No. Bacterial isolate Lactose Dextrose Sucrose
1. E.coli CCSUB93 AG AG A
2. Pseudomonas aeruginosCCSU9%4 AG AG A
3. Proteusvulgaris CCSUB 95 AG AG A
4. Klebsiella Pneumoniae CCSUB 96 AG AG A
5.  Saphylococcus aureus CCSUB 97 AG AG A
6. Saphylococcus spp. CCSUB 98 AG AG
7. Enterobacter aeruginosaCCSUB 99  AG AG AG

8. Streptococcus spp. CCSUB 100

AG=Acid gas,A=Acid

TABLE 5 : Biochemical tests for the identification of

od bacteriaisolated from urinesamples.

S.No. Bacterial isolate

Catalase Oxidase Urease H2S

1. E.coli CCSUB93

2. Pseudomonas aeruginosa CCSUB 94
3. Proteusvulgaris CCSUB 95

4. Klebsiella pneumoniae CCSUB 96_
5.  Saphylococcus aureus CCSUB 97
6. Saphylococcus spp. CCSUB 98

7. Enterobacter aeruginosa CCSUB 99
8. Streptococcus spp. 'CCSUB 100

+ve
+ve.
+ve
+ve
+ve
+ve
+ve

+ve

Weisolated 58 bacteria strainsfromthese30 urine
samples. Different strains ofE.coli, Klebsiella,
Staphylococcus,

Pseudomonas, Proteus,
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Enterobacter and Sreptococcus wereisolated from
theseurinesamples.

During our study E.coli has been found the pre-
dominant organismisolated from urine sample 80% of
the samples were positivefor E.coli. No significant
changehasoccurredinthispictureover thelast somany
decades. The researcherswho assessed the microbio-
logicd pattern of the urinary isolatesin the 70sand 80s
found that E.coli the most prominent isolatein acute
UTI with anisolation frequency of morethan 70% ev-
ery year, inchronic UTI, E.coli also themost frequent
specieswithisolation rates of 17-37%1,

Besides E.cali, Klebsiella pneumoniae (30%),
Pseudomonas aeruginosa (23.33%), Proteus vul-
garis (13.33%), Saphylococcus aureus (23.33%),
Saphylococcus sp. (10%), Enterobacter aerogenus
(10%) and Sreptococcus sp. (6.66%) were isolated
from theseurinesamples.

Microscopic and bioche Theseisolated bacteria
strains were identified on the basis of colony
rhorphology,mical characterization test.

CONCLUSION

Although the spectrum of pathol ogica bacteriaiso-
lated from the urine of patients across the globe re-
mained largely unchanged over the past few decades
there have been drastic changesin the resi stance pat-
ternand sengitivity inmost countries. Drugresistancein
theisolatesof urinary tract infectioniscommon in past
few decades?®!.

Many herbal s have been used through the centu-
riesintheurinary tract infections. During thisstudy ef-
fect of different herbal extract such asgarlic extract,
khadir extract, neem bark extract, black pepper ex-
tract, lemon extract, neem leaf extract, neergurnde ex-
tract, was observed against theseisolates and zone of
inhibitionwasmeasuredinmm.10"1 and 10”2 dilutions
of theseherbal extractsinhibited different bacteriathat
wereisolated from UTI. The effectsof different ex-
tractswere a so observed at crude preparation of herb-
als. Thegarlic extract inhibited the growth of most of
theisolated UTI bacteriaand |lemon extract and black
pepper wasnext to garlic extract in showinginhibitory
effects. Khadir and neem bark extract was|essinhibi-
tory against thegrowth of UTI bacteria.

The growth of Escherichia colt CCSUB 93 was

inhibited by garlic extract, lemon extract and black pep-
per extract and whereas|ess effect was shown by neem
bark extract and neem | eaf extracts.(TABLE8Figurel)

TABLE 6: Effect of different herbal extract on thegrowth of
Escherichia coli CCSUB 93.

Name of the Zone of inhibition (mm)
Herbal extract crude (undiluted) 10" 1 dilution 107 dilution
Garlic 17 - -

Khadir 3
Neem Bark -

Black Pepper 16
Lemon 10
Neergurnde 2
Neem Leaf

TABLE 7: Effect of different herbal extract on thegrowth of
Pseudomgnas aeruginosa CCSUB 94.

Name of the Zone of inhibition (mm)
herbal extract cryde (undiluted) 10" 1 dilution 10"~ dilution
Garlic 12

Khadir 2
Neem Bark 4
Black Pepper 16 5
Lemon 19 2
Neergurnde 10
Neem Leaf 3 1

TABLE 8: Effect of different herbal extract on thegrowth of
Proteusvulgaris CCSUB 95.

Name of the Zone of inhibition (mm)
herbal extract crude (undiluted) 10" 1dilution 102 dilution
Garlic 17

Khadir 2

Neem Bark 5

Black Pepper 12

Lemon 18

Neergurnde 6 1
Neem Leaf

The growth of Pseudomonasaeruginosa CCSUB
94 was inhibited by lemon black pepper, garlic and
neergundeextract (TABLE 9 Figure2).

Thegrowth of Proteusvulgaris CGSUB 95 was
inhibited by the lemon, garlic black pepper and
neergunde extract while no effect wereshown by neem
leaf extract Figure 3.

The growth of Klebsiella pneumoniae CCSUB
96 wasinhibited by lemon neergundekhadir and black



RRBS, 7(1) 2013

Anitha Thomas and Anandakumar 33

pepper extract while no effectswas shown extraThe
growth of Saphylococcus aureus CCSUB 97 was
inhibited by garlic, lemon black pepper, neergunde ex-
tract and neem bark extract while no effect was shown
by khadir extract Figure4.

TABLE 9: Effect of different herbal extract on thegrowth of
Klebsiellapneumoniae CCSUB96.

Name of the Zone of inhibition (mm)
herbal extract Crude (undiluted) 10" 1 dilution 10" 2 dilution

Garlic 7 - -
Khadir 10 - -
Neem Bark - - -
Black Pepper 8 - -
Lemon 14 4 -
Neergurnde 12 6 2
Neem Leaf 2 - -

Thegrowth of Enterobacter aerogenus CCSUB
9.9wasinhibited by lemon, garlic, neem|eaf, neem bark
and khadir extracts respectively, while no effect was
shown by black pepper.

Thegrowth of Sreptococcussp. CCSUB 100 was
inhibited by lemon, garlic, black pepper, neem leaf and
khadif extractsrespectively, whileno effect wasshown
by neergurnde extract.

During the present study it was shown that thecrude
herbal extracts were more effective as compared to
dilution, againsisolated bacteriastrains.

Lemon garlic and black pepper extractshave been
shown to have antibacterid activity against almost al
isolated urinary tract infectiousbacteria.

Lemon, garlic and black pepper preventsthe. bac-
teriafrom adheringto interior of theurinary tract and
maketheurinemoreacidic. So that these bacteriaare
unableto survive, garlic extract also purifiesthe urine
and preventsurinary tract disease.

Many doctors recommended 5,000mg or more of
vitamin C per day for an acute UTI, aswell aslong
term supplementation for individualswho areproneto
recurrent UTI. Although no controlled sudieshavedem-
onstrated the effectiveness of vitamin Cfor this pur-
pose, thisvitamin hasbeen showntoinhibit thegrowth
of E.coli, themost common bacteria causeof UTIs. In
addition ingestion of 4,000 mg or moreof vitamin C
per day resultsin adight increasesin the acid ness of
theurine, creating aninfrequently environment for cer-
tain bacterid?.
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Similarly, garlic hasalso been shown to haveanti-
microbia activity against many disease causing organ-
ismincluding thoseassociated ‘with infection E.cdli,
Proteus sp. Klebsiella pneumonia, Sreptococcus sp.
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