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Abstract: Kidney stones are a major health problem around the globe. It occurs due to
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multiple reasons. In this review, the association between dietary intake and calcium oxalate
stone formation in the urinary tract is studied. The relationship between calcium intake and
its contribution in calcium crystals formation has been found to be inverse. Oxalate intake

has a directly proportional relationship with the crystal formation in urinary tract. Moreover,
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the contribution of Vitamin D, sodium, protein and citrate in urolithiasis has also been
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INTRODUCTION

Kidney stones are a multifactorial disorder and
can be a result of one or combined influence of
epidemiology, biochemical, genetic and dietary factors.
There are four types of kidney stones.(Kasote, Jagtap,
Thapa, Khyade, & Russell, 2017) Stones of calcium
Oxalate are the most frequently formed kind of stones.
Calcium oxalate stones are usually formed due to
abnormally increased levels of calcium, oxalate,
cysteine and very little water. They are formed through
a mechanism of super saturation, which is the ratio of
crystals and their solubility. When super saturation is
below 1, which occurs when there is an imbalance
between calcium, oxalate and water, it enhances the
crystal formation and Promote their growth. The
increased concentration of stone causes an increase in
the probability of accumulation of crystals thus forming
the stones.(Worcester & Coe, 2010) Calcium stones are
formed due to increased absorption, reabsorption or
renal leak. Recurrent calcium stone formers have
unusually increased excretion of oxalate.(Robijn,
Hoppe, Vervaet, D'haese, & Verhulst, 2011) Moreover,
increased intake of ascorbic acid and protein also causes
an increase in oxalate production. (Pearle et al., 2014)
The oxalate binds with free calcium forming the
calcium oxalate crystals (Turk et al., 2016).

According to studies, humans had always
suffered from bladder and kidney stones. Back then
bladder stones were the most prevalent kind of stones
but in the past 100 years it has been observed that
kidney stones are most prevalent ones.(Lépez & Hoppe,
2010) In the past few decades, a trend was noticed that
the occurrence of stone diseases was increasing in
industrialized countries. In a village near Millan, the
prevalence in the last three decades increased from 6.8
to 10.1% in men i.e. by 49% and in women it increased
from 4.9 to 5.8% i.e. 18%. In US, the frequency of
stones increased from 3.8% from 5.2% within 15 years.
In Japan, the incidence of stones increased from 4.0 to
5.4% in 10 years. In Germany, an increase of 1.0 to
4.7% was observed (Knoll et al., 2011). Pakistan might
have the highest incidence rate of renal kidney stones.
According to three studies published, the prevalence
rate in Pakistan was 2.0% between 1991 to
2003.(Romero, Akpinar, & Assimos, 2010) According
to Indus Hospital community cohort, the prevalence rate
of Kkidney diseases in Pakistan is increasing due to
various reasons which include sedentary lifestyle,
unhealthy eating habits and misuse of medications. The
overall prevalence rate for kidney diseases in Pakistan
is 16.6% while 8% for moderate kidney diseases and
8.6% for mild kidney disorders (Alam, Amanullah,
Baig-Ansari, Lotia-Farrukh, & Khan, 2014).
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The calcium absorption rate is quite low, if an
adequate Intake (Al) of 1000 mg diet is taken then only
300 mg calcium is absorbed which means 70% of the
calcium remains unabsorbed. Considering this
absorption rate it was proposed that each serving of
meal or every 100 kcal should provide 30 mg of
calcium. Based on the absorption capacity of calcium,
calcium sources are divided into good, potential and
bad food sources. The good sources are those which
have a higher tendency of getting the calcium absorbed
and these include foods like dairy products including
cheese, ice-creams etc., turnip greens and dark green
leafy vegetables. Canned foods of Salmon and sardines
containing the bones also have comparatively high
amounts of calcium (Titchenal & Dobbs, 2007).

The second most important component of
calcium oxalate stones is oxalate whose crystallization
is mainly due to hypercalciuria, hyperoxaluria,
hypocitraturia. The end product of breakdown of amino
acids is oxalate. Plant sources such as spinach, berries,
nuts, beets, tea, wheat bran etc. and chocolate are also
potentially rich sources of oxalate. The oxalate binds
with calcium forming the calcium oxalate crystals.
Along with calcium and oxalate; proteins, citrate,
sodium, refined sugars also contribute in the formation
of calcium oxalate stones (Robertson, 2016).

Dietary practices influence the development of
calcium oxalate renal stones. The relation between
calcium oxalate stones and calcium intake has been
found to be inverse i.e. the lower the calcium intake the
greater the risk calcium crystallization. Low calcium
intake increases the mechanism of calcium reabsorption
from the bones thus increased urinary excretion of
calcium. High intake of sodium also influences the
excretion rate of calcium. Increased sodium in serum
induces the reabsorption of calcium from the bones,
depleting the calcium of bones meanwhile increasing
the urinary excretion of calcium (SILVI SHAH &
Calle, 2016).

Hypocitraturia is also a contributing factor,
reduced intake of citrate promote the calcium oxalate
crystallization. If adequate citrate is taken, the crystals
of calcium, oxalate or CaOx will be dissolved instead of
accumulating in the renal tract. Potassium citrate has
been investigated to reduce the calcium excretion in
urine and also normalize the pH of urine (Daudon,
Bazin, & Letavernier, 2015).

The second important component of calcium
oxalate stones; oxalate has a direct relation with dietary
intake. Increased consumption of foods products
containing oxalate and metabolizing oxalate as an end
product have been found to increase the incident of
calcium oxalate stones. Refined sugars and animal
protein, also contribute in renal stone formation.
Increased intake of animal protein has an important role
in oxalate stone formation. The amino acids metabolize

and produce oxalate as an end-product. Also high
animal protein intake increases the acid load which
creates metabolic acidosis (Abbagani, Gundimeda,
Varre, Ponnala, & Mundluru, 2010).

Calcium and vitamin D supplementation do
not cause or contribute in calcium stone formation.
However, Vitamin C is also a determinant of calcium
oxalate renal stones. Vitamin C or ascorbic acid
supplementation has been found to increase the oxalate
concentration and excretion as a result increasing the
incidence of oxalate crystals formation. While ascorbic
acid increases the risk of stones to two folds, no other
multivitamin supplementation has been found to be
associated with formation of kidney stones.(SILVI
SHAH & Calle, 2016) The male: female ratio has been
2.7:1 implying that males are more prone to Kkidney
stones as compared to women but the average age was
43.9 despite the gender (Daudon et al., 2015).

Kidney diseases are recognized as a significant
health problem throughout the world. The previous
literature showed that there are multiple contributing
factors in the increased prevalence of calcium oxalate
stone formation in urinary tract, including; lifestyle,
health status, dietary habits and factors influence overall
health. This increase in renal stones incidence
consequently increase the health care cost thus
contributing to the economic burden. The main aim of
this review is to determine the association between the
dietary practices and calcium oxalate stone formation in
the patients with calcium oxalate stones in urinary tract.

Association between dietary intake and calcium
oxalate stone formation

Urolithiasis is calculi present in renal tract due
to super saturation of urine and salts and minerals such
as uric acid, calcium phosphate, and calcium oxalate
etc. The size of the calculi or stone can be as small as a
pebble also it can the size of a stag horn with branches.
Renal stones are fairly common and often recurrent.
Also, they are associated with diseases like
hypertension, diabetes, obesity (Bangash, Shigri, Jamal,
& Anwar, 2011)

Oxalate

Oxalate in wurinary tract is considered
dangerous as it can lead to the development of calcium
oxalate stones and almost 75% stones in urinary system
are due to calcium oxalate. Basically oxalate in urinary
tract comes from the diet and from internal formulation
of oxalate from ingested or metabolically generated
precursors (Morgan & Pearle, 2016).

Oxalate has no functional role in human body,
it is derived from food.(Morgan & Pearle, 2016) Diet
contributes about 50% of excretion of urinary oxalate.
There are some foods that contains high amount of
oxalic acid such as spinach, wheat bran, cereals, sorrel,
mangold, vegetables and rhubarb. Higher consumption
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of oxalate leads to higher discharge of urinary oxalate
even in individuals that are healthy without disturbing
the metabolism of oxalate. Increased intestinal
absorption of oxalate can leads to urinary
oxalate.(Holmes, Knight, & Assimos, 2016) One way
which can prevent recurrence of stones of calcium
oxalate is to reduce the intake of products that contain
high amount of oxalic acid or oxalate. Microbiological
approach can also reduce intestinal absorption of
oxalate. A bacterium that colonizes the human colon
and also colons of other vertebrates and which uses
oxalic acid for energy is Oxalobacter formigenes.
Studies showed that decrease excretion of urinary
oxalate is linked with enteric colonization by O.
formigenes due to oxalate degradation in gut thus
absorption in intestines is reduced. Similarly when
O.formigenes is absent than absorption of oxalate in
intestines can be increased causing high levels of
plasma oxalate and urinary oxalate thus the possibility
of oxalate stones can be increased (Siener et al., 2013).

Study was done by Holmes et al. in which
individuals were given controlled diet in oxalate.
Results declared that consuming foods that have
oxalate ranging from 100mg/day to 750mg per day
showed 2mg rise in urinary oxalate per 100mg. Another
study was done in which diet containing oxalate less
than 100mg/day was given. Results indicated that a
large amount of oxalate from diet was absorbed
because oxalate was present in the form of soluble
oxalate anion. Another study was done in which diet
containing oxalate in ultra-low amounts (10mg/day).
Results revealed that the amount of oxalate absorbed
was 2.5mg (25%). Study on males having calcium
oxalate stones previously hypercalciuria was done.
Individuals were asked not to consume foods that are
high in oxalate. Normal calcium intake, animal intake
and low sodium was also assessed in the individuals
suffering from calcium oxalate stones. Intake of oxalate
rich foods was low before and during the study, 143mg
before the study and 121 during the study. The results
showed that the excretion of urinary oxalate
(7.3mg/day) was reduced. The reduction in discharge of
urinary oxalate was just due to dietary modification
(Morgan & Pearle, 2016).

Another study showed that intake of a lactic
acid bacterial probiotic reduces excretion of oxalate in
people suffering from idiopathic hyperoxaluria. A study
was done on 50,000 males to find-out the relationship
between kidney stones and vitamin C consumption. In
the tissues, vitamin C can be broken down to oxalate.™
Men taking vitamin C less than 105mg/day have less
risk of kidney stones than men taking vitamin C in
amounts greater than 218mg/day have higher risk of
kidney stones. Vitamin C in the form of
supplementation, greater than 1000mg/day also
increases the risk of  kidney stones.(lvanovski &
Drieke, 2013) Elevating magnesium intake to bind
oxalate in the gut also decreases absorption of oxalate

but magnesium in supplementation form has no effect in
the development of urolithiasis.(Thomas, Elinder,
Tiselius, Wolk, & Akesson, 2013) From the members of
solute-linked carrier 26 (SLC26) anion-exchanging
family, oxalate in dietary form is absorbed. Kidney
excrete serum oxalate which is delivered from external
sources and internal sources (liver and gut) via tubular
secretion and glomerular filtration. High urinary
concentration of both oxalate and calcium leads to
formation of calcium oxalate stones in kidney. Oxalic
acid is destroyed by oxalobacter formigenes thus
causing excretion or secretion of oxalate in colon. For
oxalate handling, different members of the SLC26
anion-exchanging family are involved, depending upon
renal tubular segment and intestinal segment. GRHPR,
AGT, hydroxyl-pyruvate reductase or glyoxylate
reductase, glyoxylate transferase (Trinchieri, 2013).

Calcium

Various studies have been there which shows
the result of dietary calcium on urine oxalate excretion.
Along with an increased dietary consumption of
calcium which can lower intestinal assimilation of
oxalate. By lowering the intake of calcium or its severe
limitation can cause hyperoxaluria as well as the bone
mineral loss. Daily excretion of oxalate in the urine is
up to 40% due to dietary sources but its immersion in
the intestine depends primarily on Calcium intake in our
diet. Limitation of animal protein, salts and ample
intake of calcium can decrease in over-abundance of
calcium oxalate stones (Thomas et al., 2013).

A research was conducted in order to see the
relationship of Calcium and vitamin D supplements
with kidney stones in postmenopausal women and also
to check all metabolic changes that are caused due to
intake of supplements to determine the risk of stone
formation. The study was carried out on 53 women who
had osteoporosis and not receiving adequate calcium
before the study. Study was continued for a whole year
in which the blood tests and kidneys ultrasonography
were performed as well as urine calcium levels were
also measured after a whole year these tests were again
carried out with the treatment of 1000 mg/day of dietary
calcium and 400 IU/day vitamin D showed a weak
association with kidney stones formation. The result
concluded that oral intake of calcium and vitamin D
does not effect on urinary calcium excretion rate and
kidney stone formation in postmenopausal women
(Trinchieri, 2013)

Another study was lead on men for 5 years to
check hypercalciuric stones through checking their
urine output and concluded that the lesser the amount of
calcium in diet the lesser it is worthwhile in the
deterrence of its happening again than a diet with a
normal amount of calcium (Haghighi, Samimagham, &
Gahardehi, 2013).
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An investigation was carried out on eight
healthy cats who received three canned diets of
different calcium content in the 12.2 (A), 18.5 (B) and
27.0 (C) g Ca/kg dry matter. All of the following diets
were fed for 17 days after seven days the blood samples
of cats were collected along with urine and feces which
were collected over (2x4 days). In them, urinary
oxalate, urinary pH, the concentration of Parathyroid
hormones (PTH), serum Calcium and Phosphate and
urinary and fecal minerals were analyzed. Calcium
oxalate urolithiasis were detected using a microscope.
The results showed that the Calcium obtained from the
diet lowers the level of PTH and Ca and enhance the
faecal concentration of potassium and calcium, but it
did not affect the urinary fasting pH or urinary oxalate
and calcium concentration. Calcium excretion in cats is
free from dietary calcium levels when they have been
fed with higher calcium content containing bones
(Dogliotti et al., 2013).

A study was conducted on 108 patients who
has idiopathic recurrent calcium oxalate stones and they
were analyzed. The stones were examined using a urine
analysis, x-ray diffraction test and scanning electron
microscopy before the dietary intervention. They were
provided with dietary interventions for the urine
abnormality of a specific 24hr period. After the whole
month, the 24hr urinalysis were repeated and the values
was again taken to compare the before and after of
taking dietary interventions. Urine samples were
collected and their pH, uric acid, calcium, oxalate,
magnesium, phosphorus and the total volume were
analyzed. An auto-analyzer was used to measure
calcium content. If the calcium excreted in the urine
was more than 250mg/day then calcium ingestion was
limited to 400-600mg/day.(Passlack & Zentek, 2013).

Sodium

Dietary sodium chloride has an association
with urinary excretion of calcium. The amount of intake
of sodium should be 2300mg/day (Pearle et al., 2014).

A study defined the result of intake of salt on
urinary calcium. A high intake of salt causes
hypervolemic state by the kidney by lowering proximal
tubular sodium reabsorption. The slight increase in
sodium in the food can increase calciuria in a healthy
individual. For example, if the salt in the diet is
increased by 3.5¢ it increases the risk of hypercalciuria
by 1.63 folds. So, it was concluded that patients with
idiopathic kidney calculi show hypercalciuria with the
elevation in dietary salt. In the same way if the dietary
salt is increased by 5% it increases urine calcium
concentration by 40mg/day (Kirag et al., 2013).

Previous study which is being performed in
this regard to analyze recurrent kidney stone formers to
check the effect of low sodium and low calcium diet on
urinary risk profile. The patients with recurrent calcium
oxalate stones are checked for the outcome of low

sodium diet on total urinary volume and the impact of
low sodium and low calcium diet on urinary oxalate
excretion. The experiments were done on 169 patients
out of whom 49 were hypercalciuria with borderline.
The diet caused a notable decrease in 24hr urinary
sodium and calcium excretion from 201+ 89 to 128+
88mmol/day of sodium, and for calcium 5.67+ 3.01 to
4.06x 2.46mmol/day approximately. Hence, proved that
diet which is low in sodium and calcium in recurrent
oxalate stones patients results in a notable decrease in
urinary calcium excretion (Afsar et al., 2016).

An investigation was carried out to access
oxidative stress that is caused due to high sodium which
is involved in calcium oxalate crystal formation. The
experiment was conducted on male rats that were
provided with 3 types of sodium diet 1. Sodium
depleted diet, 2. Normal sodium diet, 3. High sodium
diet. The high sodium and normal sodium diets were
attained by drinking water which has 3% and 0.3% of
NaCl in it. Along with it the rats were given sodium
depleted diet which has a 5% hydroxyl-L-proline for 7 -
42 days to generate calcium oxalate deposition. Results
showed that high sodium increased calcium excretion as
well as it generates a large amount of formation of
crystals in the hyperoxaluric kidney it is mainly due to
loss of anti-crystallization defense and oxidative injury
(Seeger et al., 2017)

A random study was conducted on 30 female
mice for 3 weeks to mouse chow, they were given high
fructose and high sodium diet. Their urine was
occasionally collected for 30 days as well as their body
weight was noticed twice daily. There was no
difference in body weight when the result was obtained
but high sodium and fructose diet altered the
development of stone in children by decreasing stone
inhibitors (Huang & Ma, 2015).

A study was conducted retrospectively to
analyse recurrent kidney stone formers in order to check
out the effect of low calcium diet along with low
sodium diet on the urinary risk profile. It was carried
out on 169 patients with CaOx stones, out of which 49
were with hypercalciuria at baseline. The diet caused
reduction in 24-h urinary calcium and sodium excretion
e.g., from5.67 + 3.01 to 4.06 £ 2.46 mmol/d for calcium
and for sodium 201 + 89 at baseline to 128 + 88mmol/d.
Whereas, the urine volume remained unchanged. Hence
a diet low in calcium and sodium cause notable
reduction of urinary calcium excretion, but it does not
affect urine volume. (Seeger et al., 2017)

Protein

According to AUA guidelines, patients with
calcium oxalate stones should limit their non-dairy
protein intake.(Pearle et al., 2014) To study the effect
of protein intake, observational studies were conducted.
A few studies showed that protein is a contributing
factor while other did not. Several studies showed that
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high protein can increase the risk of calcium oxalate
incidence as an effect of increased purines, urine
acidification and low pH. Increased protein intake
results in an increased catabolism of endogenous
sulfuric acid from methionine and cysteine, which
cannot be metabolized. The dietary acidic load of
protein results in increased calcium excretion which
when viewed from pathophysiological aspect indicated
that increased calcium excretion leads to increased
calcium salt crystallization (Ross et al., 2013).

A research was conducted to study the
prospective association between dietary intake of
different types of proteins and their possible
contribution in calcium oxalate through three cohort
studies with large sample size. In these three studies,
HPFS established in 1986 had 51,529 participants who
were men aged between 40 to 75 years. NHS |
established in 1976 had an enrollment of 121,700
women aged between 30 to 55 women and NHS 11 was
established in 1989 with 116,430 participants who were
women 25 to 42 years old. In all these studies,
participants were asked to fill a questionnaire which
contained all the information about their diet, medical
history. Subsequently updated questionnaire were
provided throughout the research. The results showed
that while vegetable protein and dairy protein did not
contribute in the calcium crystallization, animal source
nondairy protein was associated with an increased risk
of calcium crystallization leading to eventual stone
formation (Marckmann, Osther, Pedersen, & Jespersen,
2015).

A study was conducted to explore the
association between renal acid load produced by animal
protein and its contribution in increased calcium
excretion and predisposing the risk of stone formation.
In this study, 157 recurrent stone formers were recruited
and 144 lItalians were enrolled as the control group.
Patients who were suffering from any other disease
along with nephrolithiasis were excluded. Control
groups were supposed to be completely healthy with
normal serum excretions of creatinine and calcium.
Nutritional analysis of both the groups were performed
through three day food intake diary. The nutritional
content of every food was determined through a
software called Dietosystem to estimate the dietary
intake of purines and sulphuric acid producing
components. Also, potential renal acid load was
calculated through the software using the previously
validated methods.

PRAL = 0.49 x dietary proteins (g/day) + 0.0366 X
dietary phosphate (mg/day) — 0.021 x dietary potassium
(mg/day) — 0.026 x dietary magnesium (mg/day) —
0.013 x dietary calcium (mg/day)

After regular urine and blood concentration
tests and statistical analysis of data it was concluded
that PRAL and animal protein intake was not correlated

with calcium excretion in a direct relation but it has a
negative  correlation  with  citrate  excretion.
Hypocitraturia was observed in stone formers due to
high PRAL levels which meant decreased citrate
excretion, influenced by high acid load produced by
animal protein intake, increases the incidence of
calcium crystallization (Ferraro, Mandel, Curhan,
Gambaro, & Taylor, 2016).

Another research was carried out aimed to
study the association of dietary intake of women and
recurrent idiopathic calcium stones. 143 females were
enrolled with recurrent calcium stones. They did not
have any significant comorbidity or a drug therapy that
would interfere with the risk of stone formation. A
control group of 170 women was also enrolled who had
volunteered. All the women in both the groups were
asked to fill a non-consecutive three day food intake
diary. The foods were then analyzed by a dietician and
nutrient  composition  was  analyzed through
Dietosystem. The components which were particularly
known to be involved in the incidence of nephrolithiasis
were especially focused. A food frequency
questionnaire for last 2 months was asked to fill to
further analyze the dietary habits. The stone former
group was divided into three groups based on their age.
It was concluded that women who were developing
stones before the age of 30 had a higher intake of meat
and the dietary habits of ICN formers and control group
differed (Vezzoli et al., 2015).

A study conducted to evaluate the American
dietary trends in the past 40 years using National Health
and Nutrition Examination Survey reported rates to
compare the United States Department of Agriculture’s
food distribution data with the rates for stone disease
during the same period. After analyzing the data it was
established that increased protein consumption has led
to increased incidence of calcium nephrolithiasis.
Several controlled studies showed that limiting protein
significantly decreased the occurrence of kidney
stones.(Meschi et al., 2012) A population based case
control study was carried out in Italy. Dietary habits of
123 stone formers were compared with 123 individuals
of control group. Only patients who had calcium stones
were included and any other stone composition mixed
with calcium oxalate were excluded. 24-Hr dietary
recall was used along with an interview conducted to
ask the frequency of particular food groups to analyze
the dietary intake and calculate PRAL. The data
demonstrated that in recurrent stone formers the PRAL
was comparatively higher which meant meat, eggs and
cheese contribute in increasing the acid load and
eventually increasing the risk of calcium oxalate stone
formation (De, Liu, & Monga, 2014)

An animal study was carried out to observe the
relevance of high dietary protein intake and risk of
calcium oxalate urolithiasis. After approval from
Animal Welfare Committee, eight adult cats were
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included in the study. They were given four same
experimental diets. First three diets had high protein
quality and low but different crude protein content
while the fourth diet had a comparable crude protein but
low quality protein. After analyzing the ingredients and
quality of experimental diets, renal and faecal excretion
of cats it was concluded that, renal calcium and renal
oxalate excretion increased due to high protein intake.
However, when the influence of quality was studied, it
was observed that oxalate excretion was lowest in high
quality protein intake. (Trinchieri, Maletta, Lizzano, &
Marchesotti, 2013).

Another study was done to check weather
animal protein intake cause acid load by influencing
calcium and citrate excretion. In this study, 144 controls
and157 consecutive calcium stone former participants
were involved. Software was used in order to check the
nutrient intake from a three day food intake diary it also
estimated potential renal acid load (PRAL, mEg/day).
The results showed that 35% of stones were
hypercalciuric (n=55). Their phosphate and sodium
excretion was higher in normocalciuric stone formers
(Vezzoli et al., 2015).

Several studies indicate that high intake of
animal protein can increase the risk of calcium
crystallization and subsequent stone formation,
meanwhile, studies have also referred that increased
intake of vegetable or plant sourced proteins can reduce
the incidence of stone formation in renal tract. The
vegetarian diet provides urinary alkalization thus
reducing the acidification produced by sulphuric acid
during the metabolism of proteins nitrogenous content.
This alkalization reduces the calcium excretion and
eventually reducing the risk of calcium crystallization
(PaRlack, Burmeier, Brenten, Neumann, & Zentek,
2014).

Citrate

A study was conducted on 477 participants
who have higher prevalence of calcium oxalate and
calcium phosphate stones. They were given salt of
citrate orally for six months which significantly reduced
the stone size in them. Hence, conclusion was made that
the citrate salt prevents the stone formation along with
further growth of stones in participants (Phillips et al.,
2015).

Another study was carried out whose aim was
to identify potential COM crystal dissolution
compounds. Deionized water was used to treat COM
crystals. The activities of these crystals were evaluated
by semi- quantitative analysis of crystal size, phase
contrast, number  and total mass, and
spectrophotometric  oxalate-dissolution assay. The
results declared that citrate had remarkable effect on
COM crystals as demonstrated by crystals mass, size
and number. In addition to this citrate can separate 85%

of COM crystals from renal tubular cell surface
(Chutipongtanate, Chaiyarit, & Thongboonkerd, 2012).

CONCLUSION

Different studies conducted to investigate the
association between dietary intake and calcium oxalate
urinary tract stones formation in urolithiasis patients.
Numerous studies results showed that reducing dietary
intake of oxalate can significantly reduce urinary
excretion of oxalate. While calcium has been found to
have an inverse relationship with dietary intake and
urinary excretion. Reduced amount of dietary calcium
intake can increase the chances of calcium binding with
oxalate and forming crystals in urinary tract. Studies
also showed that low sodium intake helped reducing
urinary excretion of sodium. Animal sources of proteins
have also been found to significantly contribute in
calcium oxalate crystallization. Moreover, increased
intake of citrine foods reduced the super saturation of
calcium oxalate crystallization. Hence, making a few
changes in dietary intake can reduce the chances of
recurring calcium oxalate stones in the patients of
urolithiasis.
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