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Variability of protein content and itsrole in kidney stone formation
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ABSTRACT

The current study was carried out to extract the clinical history aswell as
data from the affected patients suffering from chronic renal failure due to
the presence of Kidney Stones. Further, the study was directed to find out
the root cause and types of kidney stones and symptoms involved in the
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same. The protein compositions of the stones were also studied by col-
lecting different types of kidney stones to correlate the patient’s clinical
data by comparative study and finally this study indicates that the diet is
the main causative factor for kidney stone formation. It can only control
through a proper diet and risk factor is irrespective of age, sex, blood

group. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Kidney stones, or Renal calculi, aresolid concre-
tions(crystal aggregations) of dissolved minerasinurine
cdculi typicaly forminsidethekidneysor ureterd”. The
termsnephrolithiasisand urolithiasisrefer to the pres-
enceof calculi inthekidneysand urinary tract, respec-
tively. Rena calculi canvaryinsizefromassmall as
grainsof sandto aslargeasgrapefruit. Kidney stones
typicaly leavethe body by passageintheurine stream,
and many stones areformed and passed without caus-
ing symptoms. If stonesgrow to sufficient sizebefore
passage on the order of at least 2-3 millimeters, they
can cause obstruction of theureter!?. Theresulting dis-
tention with urine can cause severeepisodic pain, most
commonly fetintheflank, lower abdomenandgroin (a

condition caled rend calic). Rend coliccan beassoci-
ated with nauseaand vomiting dueto the embryol ogi-
cal association of the kidneysand theintestinal tract.
Recurrence rates are estimated at about 10% per
year[lZ]_

Kidney stones are most commonly composed of
calcium oxalate crystals, and factorsthat promotethe
precipitation of crystalsintheurineareassociated with
thedeve opment of rend ca culi. Conventional wisdom
and common sense haslong held that consumption of
too much calcium can promotethe devel opment of kid-
ney stones¥. However, current evidence suggeststhat
the consumption of low-caciumdietsisactually asso-
ciated withahigher overal risk for thedevel opment of
kidney stones. Thisis perhapsrelated to the role of
caciuminbindingingested oxd aeinthe gastrointesti-
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Figurel: Typesof kidney sones. (A) Calcium oxalatestones, (B)
Calciumphosphatestone, (C) Uricacid stone, (D) Sruvitestone

nal tract. Astheamount of calcium intake decreases,
theamount of oxaateavailablefor absorptioninto the
bloodstreamincreases; thisoxa ateisthenexcretedin
greater amountsinto the urine by thekidneys. Inthe
urine, oxalateisavery strong promoter of calcium ox-
alate precipitation, about 15 times stronger than cal-
cumi,

Other components of kidney stones include
struvite (magnesium, ammonium and phosphate), uric
acid, calcium phosphate, or cystine (found only in
high urinary concentrationsin people suffering from
cystinuria). Theformation of struvite stonesis asso-
ciated with the presence of urea-splitting bacteria,
most commonly Proteus mirabilis (but also Kleb-
siella, Errata, Providenciaspecies). These organisms
are capabl e of splitting ureainto ammonia, decreas-
ing the acidity of the urine and resulting in favorable
conditionsfor theformation of struvite stones®4,
Theformation of cal cium phosphate stonesis asso-
ciated with conditions such as hyperparathyroidism
and renal tubular acidosis. Theformation of uric acid
stonesisassociated with conditionsthat cause high
blood uric acid levels, such asgout, leukemias/lym-
phomas treated by chemotherapy (secondary gout
from the death of leukemic cells), and acid/base
metabolism disorders®. Rena calculi can occur due
to other underlying conditions, such asrenal tubular
acidosis, Dent’s disease and medullary sponge kid-
ney, Many centerswill screen for such disordersin
patientswith recurrent nephrolithiasig®.

SDS containing Polyacrylamide gel separatesthe
protein moleculesin the order of their molecular mass

becauseof gel filtration effects. PAGE consstsof atwo
gd system caste between two glass platesand severa
different buffers Therunninggd or resolvinggd inwhich
the separation takes place, whichisover layered by a
short (1cm) large pored stacking or spacer gel. Thegel
running unit cons stsof two reservoir inwhich buffer is
filled . Theupper reservoir consisting positive e ectrode
and thelower reservoir consisting of both reservoirs
will befilled with the running buffer while conducting
thedectrophoresis.

MATERIALSAND METHOD

Samplecollection
Kidney stones

Theclinical samplesand dataof the patientsi.e.,
age of the patient, blood group and sex were randomly
collected fromthe nearby hospitdslike J.S.S .Hospita
and Hi-Tech Kidney Stone center, Mysore, Karnataka
state, India(TABLE 1). Patientswere selected on a
random basisirrespectiveof their ageand sex and blood
group. Thecollected kidney stone sampleswerewashed
withdigtilled water and stored in salineat 4°C until fur-
ther analysis®.

I solation of proteinsfrom kidney stones
(a) Processing of kidney stones

Kidney stonesweretaken on aclean paper towd,
the extrawater wasremoved by pressing between pa-
per towel. One gram of each sample were weighed
accurately and transferred into aclean sterile mortar.
Thesestoneswerethoroughly grinded with 2ml of phos-
phate buffer saline (PBS) (pH 6.8) using apestleand
mortar to obtain afinesuspension. Thesuspensonwas
centrifuged at 10,000 rpmfor 15 minat 4°C using an
cooling centrifuge (eppendorf 5810, Germany). Thesu-
pernatant wastransferred into clean eppendorf tubes
and stored at 4°C for further use.

(b) Protein estimation

The protein concentrationsin the supernatant ex-
tracted from stone were estimated using Bradford’s
method [Bradford, 1976], 50uL of the sample taken in
aclean cuvetteand O.D wastaken at 595nm, astan-
dard graph was plotted to get protein concentration.
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TABLE 1: Patientsdetailsused in the present study

Si No. Patient Age Sex Blood group
1 Patient Number 1 42 F O+
2 Patient Number 2 63 F A+
3 Patient Number 3 40 M O+
4 Patient Number 4 42 M O+
5 Patient Number 5 46 M B+
6 Patient Number 6 38 F A+
7 Patient Number 7 55 M O+
8 Patient Number 8 45 F A+
9 Patient Number 9 19 M A+
10 Patient Number10 50 M O+

Protein profiling by sodium dodecyl sulphatepoly-
acrylamidegd eectrophoresis(SDS-PAGE)

SDS containing Polyacrylamide gel separatesthe
protein moleculesin theorder of their molecular mass
becauseof gd filtration effects. 12.5% SDS-PAGE was
prepared by using astandard protocol (Molecular clon-
ing, alaboratory manual, 2™ edition, Sambrook and
Russel) and 100uL of the sample (18 pg /well concen-
tration) and equa amount of samplebuffer wasadded,
protein denaturation was done on aboiling water bath
for 10 minutes. Thesampleswereloadedinto the stack-
ing gel wellsand it wasrun at 40mV, after the sample
enters separating gel it wasrun at 80mV. Finally gel
was stained using coomassie brilliant bluefor 8h and
destai ned using destai ning sol ution(”8,

RESULT

Kidney stonesand patients datawascollected from
JSS Hospital and Hi-tech kidney stone centre
showedvaried Sze, thesize of each kidney stonevaried
from 1-3mm (Figure 1). Based on the morphol ogical
appearance kidney stoneswere categorized into cal-
cium oxa atestones, ca cium phosphate stones, uricecid
stonesand struvite stones.

Total protein contentsof kidney stones

Theamount of protein present indifferent samples
recorded varied concentration ranged from 1.5-4.1 ug.
The protein concentration from kidney stonefrom pa-
tients 9 and 10 yielded the highest amount of protein
4.1ug. This was followed by sample number 8 and 7
yielding 3.7 and 3.4 pg respectively. Sample number 5
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Figure2: Protein profilingby SDS-PAGE: Theelectropho-
rogram obtained from different Kidney stones. Concentr a-
tion of protein loaded-18ug/well, the 12.5% SDS-PAGE was
run at 40mV for stacking gel and 80mV for separating gel.
The gel was stained in Coomassie blue for 8 hrs. Lane 1-
10:sampleof patients, LaneM: marker

and 6 yielded 3ug each of protein, rest of the samples
expressed proteln concentration ranging between 1.5
and 2.8ug. This varied concentration of protein in the
samplesclearly indicated the protein concentration de-
fersirrespective of age, sex and blood group.

Protein profilingby SDS-PAGE

Theeéelectrophorogram obtained after SDSPAGE
exhibited differential banding pattern (Figure2). Sample
number 10 exhibited aunique band of 35.1kDa, apart
fromthisit exhibited two more bandsof 67K Daand
97 KDa. Samples number 6 and 8 exhibited similar
banding pattern consisting of 95 KDa, 67 KDa and
47.2 KDa but the bands were more prominent in
samplenumber 8. Samplenumber 1, 2 and 3 exhibited
identical banding pattern consisting of two bandseach
of 140 and 60.4 KDa. Samplenumber 4, 5 and 7 ex-
hibited similar banding pattern consi sting of 2 bands
each of 112K Daand 67K Da. It wasinteresting to note
that the 67K Daproteinswas present inalmost all the
samplessuch differentia expression of banding pattern
exhibited by different samplescorrelateswell with the
result of different scientific workscarried out. The pa-
tientswere categorized into different groupsbased on
their sex, ageand blood group.

DISCUSSION

Theclinica samplesand dataof patients collected
from the nearby hospitalslike J.S.S. Hospital and Hi-
Tech Kidney Stone Center, Mysore .Kidney stonedis-
ease does not show sex biases of the randomly se-
lected 10 patientsboth men and womenwerein equal
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Accordingtothecollected dataof thepatient people
of blood group O+ and A+ were more proneto form
kidney stone, i.e. among 10 patients examined 5 pa-
tients were O+ and other 4 patients belonged to A+
also it wasfound that the once who showed A+ were
women while men showed O+ . Thiskidney stonefor-
mation doesnot depend on patient’s age, sex and blood
group. Although, from the present studiesmost of the
patientswho werein the age group of 40-50 showed
more stone formation when compared to age group
between 30-40 and 50-60 (TABLE 1).

CONCLUSION

Itisdifficult to accept recurrent stoneformation as
incidental inany patient and dlow it to continuewithout
effortsto understand its causes and offer such treat-
ments asseem appropriate. Availabletria soffer phys-
ciansexcellent treatment strategiesfor prevention of
calcium stones, and since uric acid stonesare aconse-
guenceof low urinepH, physicianscan treat them con-
fidently despitethelack of prospectivetrialsfor addi-
tional therapeuticg?. Even cystine stones can be pre-
vented, abeit withimperfect remedies. But treatments
may posetheir own problems. Although potassium cit-
rate sdltsare effective, they, along with extracorporea
shock wavelithotripsy (ESWL), may promotethefor-
mation of calcium phosphate stones, the preva ence of
which continuesto rise with time, newly devel oped
medica expul sivetheory treatment comprisestheuse
of drugsto help the spontaneous passage of uretera
cdculi. Severd drugsinduding cadcaum channd blockers
(nifedipine), steroids, and o adrenergic blockershave
recently beeninvestigated. Thisisasignificant areaof
interest that requires new research. Abnormal urinepH
and calcium excretion rate are predominant findingsin

soneformationsthat play amgjor rolein the pathogen-
esisof stoneformation and our finding also show that
the association between dietary factorsand the kidney
stoneformationt®. Kidney soneformation will beirre-
spective of age, sex and blood group .1t can only con-
trolled through a proper diet and more research is
needed to identify the mechanism by which age, sex
blood group affectstherisk of ssoneformation.
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