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INTRODUCTION

Uralithiasisisknownto bean afflictionto mankind
from ancient erasand remainsamajor issueregarding
hedlth and well being today. Stonediseaseaffects10to
12% of thepopulationinindustridized countrieswitha
peak incidence between 20 and 40 years of age!”.

Thereare many theoriesthat explain the pathogen-
esisof stoneformation, for example, the supersatura-
tion theory and theinhibitorstheory. Supersaturation
occurswhen thereisan overabundance of soluteina
solution@. Although, urolithiasisisamultifactorid dis-
ease, nutrition, especidly fluidintake, with several un-
derlying disorders of metabolism: that iswhy dietisan
important treatment, especialy inthe prevention of re-
currences®4, Epidemiologica studiesreveal that about
80% of dl kidney stonesarecomposed of calcium sats
(75% calcium oxalate), while about 5% are pureuric
acid®, Kidney stoneshave previously been linked to
higher ratesof high blood pressure, obesity, diabetes
and other heart diseaserisk factors. Researchershave
specul ated that the dietary approachesto hypertension
(DASH) stylediet could, aso prevent kidney stones.
Themain componentsof the DASH diet includesfruit,
vegetables, nutsand legumes, low fa dairy, wholegrains,
and lower intakes of salt, sweetened drinks, red mest
and processed meat!®. The DASH-stylediet may re-
duce stonerisk by increasing urinary citrate and vol -
ume. The small associations between higher DASH
scoreand lower rel ative supersaturation of calcium ox-

daeand uricacid suggesting that unidentified stonein-
hibitorsindairy products and/or plants™.

One of theimportant phenomenathat character-
izesurolithiagsisitshighrecurrence. Thus, aprotective
systemisrequiredincluding extracorporea shock wave
lithotri psy and medi cament treatment. Unfortunately,
these meansremain costly and in most casesareinva
siveandwith sdeeffects. Therefore, great interest has
arisen among both phys ciansand patientstowardsiden-
tifying effective measuresto achieve analgesiaduring
rend colic, promote stone passage or sonedissolution
and prevent stone recurrence by natural products
(phytotherapy)®. Recent yearshave shown adramatic
expand onintheknowledge of molecular mechanism of
phytotherapeutic agentsused to treat urolithiasis. The
discovery and elucidation of the mechanism of action,
inparticular theclinica role of these herbal remedies,
has made an important contribution to treatment for
urinary stone disease as an alternative or adjunct
therapy. We present aliteraturereview of edibleand
herbal productsin renal stone management.

THE ROLEOFCITRATEINDIMINISHING
RENAL STONE FORMATION

Saponinsdecreaseblood lipids, |lower cancer risks,
and lower blood glucoseresponse. A high saponin diet
can beusedintheinhibition of dentd cariesand platel et
aggregation, inthetreatment of hypercalciuriain hu-
mans, and as an antidote against acute lead poi soning.
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Inepidemiological studies, sgponins havebeen shown
to have an inverserelationship with theincidence of
renal stones®. Nutritional interventionisbased ona
highwater intake, physiologica calciumintake, modest
sodiumandanimd proteinredtrictionandvitaminCin-
take< 2gdaily. In case of diagnosed disorders of spe-
cific metabolic pathways, alow oxalate, low purine-
diet should beadvisable.

Thehypocitraturiaor low urinary citrate excretion
isacommon featurewith nephrolithiasis, particularly in
those with cal cium stone disease. Theprotectiverole
of citrateislinked to severa mechanisms,

1- Citratereducesurinary supersaturation of calcium
s tsbyforming solublecomplexeswithcadumions
and by inhibiting crystal growth and aggregation.

2- Citrateincreasestheactivity of somemacromol-
eculesintheurine(e.g. Tamm-Horsfdl protein) that

inhibit calcium oxaaeaggregation.
3- Citrate seemsableto reducetheexpression of uri-
nary osteopontin.

Thetherapy with potassium citrate, or magnesium po-
tassum citrate, iscommonly prescribed indinica prac-
ticein order toincrease urinary citrate and to reduce
stoneformation rates™?.

To reduce urineconcentration consstently itisrec-
ommended that thefluid intake should be distributed
moreor lessevenly over 24 W'Y, Diluting urinehastwo
major consequences. First, by increasing urine output,
the concentration of constituent ionsand the saturation
of stone-forming saltsarelowered. Second, fluid com-
position hasadirect influenceon urinecompositionand
crystal formation*. Depending on the stone composi-
tion, severa fluidshave been found to besuitable, e.g.
orangejuice™, applejuice, fruit and herbal teas. Flu-
ids containing lithogeni c agentswhich may increasethe
risk of stone formation, such as coffee, black tead
and cold*>*® should be avoided.

FRUITSAND VEGETABLES

Fruit and vegetablejuices containing citratemay be
recommended asan dternativein mildto moderatelevel
hypocitraturic ca cium stoneformerswho cannot toler-
ate pharmacol ogical trestment. Tomato hasbeen proved
acitrate-rich vegetable. Tomato juice usageascitrate
sourcesin hypocitraturic recurrent stoneformerswere

evauated inthelight of theresultsof studieson orange
and lemon juices. Fresh tomato juice may beuseful in
hypocitraturic recurrent stoneformersduetoitshigh
content of citrate and magnesium, and low content of
sodium and oxa ate’*.

Meschi et al.'® studied the effect of atwo-week
period of fruits (Oranges, pinegpple, apples, pears, avo-
cado, mango, bananas, apricots, peaches, persmmon,
plums, kiwi, melons, and water melon) and vegetables
(Asparagus, broccoli, cauliflower, cucumber, lettuce,
onions, radishes, turnip, artichokes, fennd, radicchio,
peppers, courgettes, tomatoes, carrots) elimination on
urinary stonerisk profilein 12 normal adults, and of
supplementingthediet withafair quantity of low-oxdate
fruitsand vegetablesin 26 idiopathiccddum stoneform-
erscharacterized by hypocitraturiaand avery low fruit
and vegetableintakeintheir usua diet. They found that
theremoval of fruitsand vegetablesfrom thediet de-
creased the urinary excretion of potassium, magnesium,
citrate and oxalate, and increased that of calcium and
ammonium. In contrast, the addition of thesefoodsto
thediet of hypocitraturic soneformersnot used to eat-
ingthem not only significantly increasescitrateexcretion
without affecting oxalate excretion, but al so decreases
caciumoxdateand uric acid relative saturation.

Curhan et al**2% showed that the incidence of
stone disease decreased in proportion to theincrease
of potassiuminthediet. Mot dietary potassium de-
rivesfrom mest, fruits, and vegetabl es, with animpor-
tant difference, however, between thesefoods: whereas
mest intake hasan acidifying effect duetoitshigh con-
tent of sulfuricaminoacids(methionineand cysteine),
fruitsand vegetablesprovidemainly an akali load that
increases urinary citrate. Various studies have shown
that, unlike potassium chloride, potass um bicarbonate
can reduce urinary calcium excretioninnormal sub-
jects?22 and patients with urinary stones??. Onthe
other hand, Wabner and Pak?? werethefirst to show
that, owingtoitshigh content in potassium and citrate,
orangejuiceintakeinducesasignificantincreaseinuri-
nary citrateexcretioninnorma maes, andinmaesone
formerswith hypocitraturia. Seltzer et al'® demon-
strated that |lemon juice hasasimilar effect to that of
orangejuicein hypocitraturic calcium stoneformers.
Moreover, it has been common knowledge for some
timethat pharmacol ogi c treatment with potassium cit-
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rate protectsagainst theformation of stonesbecauseit
increases urinary citrate and reduces calciurid®®. On
thebas sof suchindirect evidence, today calcium stone
formersare generally advised to consumefruitsand
vegetablesregularly, and to limit their intake of animal
proteins and sodium chloride, theindication of are-
duced dietary calciumintakefor subjectswithidiopathic
hypercal ciuriabeing no longer acceptabl 7.

Magnesium urinary excretion was, on the other
hand, found to be consistent with the dietary intake,
which decreased in the hedthy subjectsafter fruit-veg-
etable withdrawal, whereas it increased in the
hypoditraturic soneformersafter fruit-vegetable supple-
mentation, thisbeing afavorable effect inthe preven-
tion of calcium rena stones?®.

CRANBERRY JUICE

A protective effect in the therapy of urinary tract
infection was attributed to cranberry juice®. Kahn et
al® observed an acidifying of theurine after ingestion
of largeamountsof cranberry juiceand Howell et alt®!
identified proanthocyanidinsasthe compoundsin cran-
berriesthat areresponsiblefor theinhibition of thead-
herence of Escherichiacoli touroepithdia cells.

KeBler et al .2 evaluated the influence of plum,
cranberry and blackcurrant juice on urinary stonerisk
factorsin 12 hedthy malereceived astandardized diet
formulation. They found that cranberry juice decreased
the urinary pH, whereasthe excretion of oxalic acid
and therelative supersaturation for uric acid werein-
creased. Blackcurrant juiceincreased the urinary pH
andtheexcretion of citricacid. Theexcretion of oxaic
acid wasincreased too. The plum juicehad no signifi-
cant effect ontheurinary compasition. They concluded
that blackcurrant juice could support thetreatment and
metaphylaxisof uric acid stone disease because of its
akalizing effect. Sincecranberry juiceacidifiesurineit
could beuseful inthetreatment of brushiteand struvite
stonesaswell asurinary tract infection.

GRAPEFRUIT JUICE

Theeffect of citrusfruit juiceingestion ontherisk
of calcium oxalate stoneformationisstill debated.
Changesinurinary stonerisk factorsafter administra-

Natural Products

tion of asoft drink containing grapefruit juice were
investigated®. Seven healthy subjects, with no his-
tory of kidney stones, were submitted to an acuteora
load (20 mi/kg body weight over 60 min) of a soft
drink containing grapefruit juicediluted (10%) in min-
eral water. Urinary flow and urinary excretion of cit-
rateweresignificantly increased after grapefruit juice
compared to baseline. Citrusfruit juicescould repre-
sent anatural alternativeto potassium citratein the
management of nephrolithiass, becausethey could be
better tol erated and cost-effective than pharmacol ogi-
cal calciumtreatment. However, in order to obtain a
beneficial effect inthe prevention of calcium renal
stonesreduced sugar content isdesirableto avoid the
increase of urinary calcium dueto the effect of sugar
supplementation.

POMEGRANATE JUICE

Cryga depostions, induciblenitric oxidesynthase,
p38-mitogene-activated protein kinase and p65-
nuclear factor-kB activity, and oxidative stress mark-
erswere found to be decreased by middle- and high-
dose PJtreatment. Pomegranate juice wasfound to
haveinhibitory effectson rena tubular cell injury and
oxidative stress caused by oxal ate crystalsby reduc-
Ing nitric oxide synthase, p38-mitogene-activated pro-
tein kinase and p65-nuclear factor-kB expression on
hyperoxal uria-induced oxidative stressand stonefor-
mationinrat kidneys®4.

RADISH

Theeffect of radish on urinary calcium oxaateex-
cretionwasevduated™®!. Early morning midstream urine
(MSU) samplescollected from 36 subjectswereana-
lyzed continuoudly for aperiod of 14 daysfor thepres-
ence of calcium oxalate crystals. Of these, 21 cases
wereof renal stoneand 15 werenormal subjects. The
subjectswere advised to consume self-sel ected diet
for aweek and radish containing diet along with their
self-selected diet for consecutive week. Thestudy re-
veal sthat radish containing diet caused increased ex-
cretion of ca cium oxd ate compared tothe self-sdl ected
diet and thecrystalscount intheurineweresignificantly
higher inboth genders.
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RICE-BRAN

Ricebran hasshown promising disease-preventing
and hedth-rd ated benefitsin experimentd research stud-
ies. Candidate products studied and under investiga-
tioninclude: inositol and related compounds, inositol
hexaphosphate (1P6 or phytate), riceoil, ferulic acid,
gammearoryzanal, plant sterals, tocotrienolsand RICEQO,
anew rice-bran-derived product®. Diseasesinwhich
preventive and/or nutraceutical effects have been de-
tected include: cancer, hyperlipidemia, fatty liver,
hypercalciuria, kidney stones, and heart disease. The
efficacy of rice-bran therapy was studied in patients
with hypercal ciuriawho were suffering from calcium
stones. Thefrequency of stone episodeswasreduced
dramaticdly, especidly in“active recurrent stone form-
ers”. Urinary calcium excretion was considerably re-
duced, whileurinary phosphate and oxdateweredightly
increased. Urinary magnesum, uricacid, serumcadcium,
phosphate, magnesium and uric acid werenot affected.
Rice-brantherapy isparticularly useful in patientswith
hyperabsorptive hypercalciuriaanditiseffectiveinthe
prevention of recurrent urinary stonedisease® . In
thisrespect, Noronhaet al.* treated ten patientswith
recurrent nephrolithiasisand hypercalciuriaweregiven
ricebran during 60 days. They found that hypercaciuria
wasreduced in dl patientsin an average of 40%. Uri-
nary magnesiumwasreduced in 28% and oxal ate ex-
cretionwasincreased in 28%. Therate of decrease of
urinary calcium was 65% in the absorptive type and
33%intherena typeof hypercalciuria

Zeamays

Zeamayshas sufficient evidenceto support their
traditional usefor urinary problemg*. Cystinestones
represent 1% of urinary calculi in adultsand 10%in
children and areespecially recurrent. Administration of
Zeamaysextract for 4 weeks, resultsin completedis-
solution of cystinestones. Thiseffect may possibly due
to the formation of complexes between cystine and
polyhydroxylated molecul espresent inthe extractg*+42,

Trigonellafoenum graecum (Fenugreek)

Despite considerable progressin medical therapy,
thereis no satisfactory drug to treat kidney stones.
Therefore, the current study aimed to look for an al-
ternative by using Trigonella foenum graecum on

nephrolithiasic ratsas a preventive agent against the
development of kidney stones, which iscommonly
used in Morocco as a phytotherapeutic agent. The
inhibitory effect of the aqueous extract of fenugreek
seedswas examined on the formation of cal cium ox-
alate renal stonesinduced by ethylene glycol with
ammonium chloride. The results showed that the
amounts of calcification in the kidneys and the total
calcium amount of therenal tissueinratstreated with
fenugreek were significantly reduced compared with
theuntreated group. Consequently, fenugreek may be
auseful agent in thetreatment of patientswith calcic
urolithiasis. Ahsan et al .[*! investigated the effect of
Trigonella foenum-graecum seed on experimentally-
induced kidney stones. Oxaateurolithiasisinmaerats
was produced by the addition of 3% glycolic acid to
their diet. After 4 weeks, highly significant deposition
in the kidneyswas noticed and changesin water in-
take and body weight recorded. Daily oral treatment
with T. foenum-graecum significantly decreased the
quantity of calcium oxal ate deposited in the kidneys
thussupportingitsuseinfolk medicine.

Nigella sativa

Nigella sativa L. or black seeds have been used
intraditiona medicinefor centuries®!. Black seedshave
been reported to beincreases glutathioneinthekidney,
and repairs kidney tissue of the nephrotoxicitytel.
Hadjzadeh et al“” investigated the effects of the
ethanolic extract of Nigellasativa L seedsoninrats
received 1% ethyleneglycol for induction of calcium
oxalate cal culusformation. They found that treatment
of ratswith ethanolic extract of Nigella sativa reduced
thenumber of calcium oxalatedeposits. Nigella sativa
could a solower the urine concentration of calcium ox-
aate. N-butanol phaseremnant fraction and agueous-
ethanolic extract have polar and intermediate com-
pounds such astannin, flavonoidsand alkaoids. Fla
vonoidsincluding quercetin, kaempferol and glyceride
flavonoidsa so haveanti-inflammatory and antioxidant
effectd®. Thusit may be suggested that the effects of
NS seedsfractionsin preventing of CaOx caculi for-
mation in the present study arein part caused by anti-
inflammatory and antioxidant action of NS seedscom-
ponents. Thesecompoundsare abletoinhibit the pro-
cessof epithelia cel injury andinflammation induced
by CaOx crystal 4.

————————, Natural Products

Au Tudian Journal



172

Reviaw

Antiurolithiatic activity of edible plants and products

NPAIJ, 8(4) 2012

GREENTEA

Recently, interest in green teaasapromising agent
for the prevention or reduction of risk for many human
diseases hasincreased worldwideand isawidely con-
sumed beveragethroughout theworld second only to
water™, Green teacontains multi ple catechin compo-
nents, though epigallocatechin-3-gdlate (EGCG) isthe
primary catechin accounting for 50-80% in a brewed
cup®. ECG epi catechin-3-gal lateisthe second most
concentrated catechin component of greentea, andis
associated withitsanti-inflammatory/anti-oxidant prop-
ertied®. Other mgjor catechinsfoundingreenteain-
clude epicatechin (EC) and epigalocatechin (EGC).

Previousstudieshaveidentified anti-inflammatory/
anti-oxidant properties of greenteain both invivo
andinvitro systemd®*4, Indeed, duetoitslow cost,
low cytotoxicity and widespread availability, greentea
has enormous potentia asachemopreventative agent
for avariety of human diseases. Consequently, be-
cause catechin components have been detected at
measureablelevelsin human uring®, greenteaand
other herbal supplements may be beneficial and un-
der-utilized dietary resourcesto modulate lower uri-
nary tract inflammation.

Jeong et al'®” evaluated whether EGCG amain
constituent of green teapolyphenols, could protect
againgt cellular toxicity by oxal ate and whether green
tea supplementation attenuates the devel opment of
nephrolithiasisin an animal model. Theadministra-
tion of EGCG inhibited free-radical productionin-
duced by oxalate. Green tea supplementation de-
creased the excretion of urinary oxal ate and the ac-
tivities of urinary gamma-glutamyl-trans-peptidase
and N-acetyl-glucosaminidase. The number of crys-
talswithin kidneysin was significantly decreased.
Greenteahasaninhibitory effect on urinary stone
formation, and the antioxidative action of EGCGis
considered to beinvolved.

Theantioxidativeeffect of green teadecreasesthe
formation of calcium oxaate stones, osteopontin (OPN)
expression, and gpoptosi s, and increases superoxide
dismutase (SOD) activity inrat kidney tissues. Thein-
hibitory effect of greenteaon cacium oxaate urolithi-
asisismost likely dueto its antioxidative effectsel.
Therefore, we examined oxidative stressin vivo ap-

Natural Products

pliedto Madin-Darby caninekidney (MDCK) cdlls, to
which catechin, an antioxidant, wasadded. Confluent
culturesof MDCK cellswere exposed to EGCG (O,
0.1, 0.5,5.0mg/ml) for 2, 4, 8 or 16 h to determine
changesin protein secretion and gpoptosis. Quantita-
tiveandysesshowed that SOD activity decreased gradu-
dlyindl groups. Only inthe EGCG 0mg/ml 16 hgroup
were TUNEL-positive cells observed. In the other
groups, TUNEL-positive cells were not detected.
EGCG used as an antioxidant protectsrenal tubular
cell from cellular injury caused by oxidative stress
through SOD protein expression™,

ASPARAGUSRACEMOSUS

The ethanolic extract of Asparagus racemosus
WIId wasevduated for itsinhibitory potentia onlithi-
asis(stoneformation), induced by oral administration
of 0.75% ethylene glycol ated water to adult male a -
bino Wistar ratsfor 28 days. Thehigh serum cregtinine
level observedin ethyleneglycol-treated ratswasa so
reduced, following trestment with theextract. Thehis-
topathol ogical findingsa so showed signsof improve-
ment after treatment with the extract. All these obser-
vations provided thebasisfor the conclusionthat this
plant extract inhibits stoneformation induced by ethyl-
eneglycol treatment(®61,

CONCLUSION

Phytotherapeuti c agentscould beuseful aseither an
dternativeor an adjunctivetherapy inthe management
of urolithiasis. Further scientific researchesshould bein-
stigated to determinethe exact mechanism of action of
theseagentswould befruitful for willinginvestigetors.
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