Iraq J Pharm

Vol. 13, No.2, 2013

Evaluation of biochemical parameters in calcium oxalate renal stone
formers
Mannal Abd AL-Monim Ibrahim
College of Pharmacy, Department of Clinical Libratory Sciences /University of Mosul

Received
24.5.2012

Accepted
4.12.2012

ABSTRACT
Background: Calcium oxalate renal stones are the most predominant cases of renal
stones, their formation is more complex and no specific cause for the stone can be
identified so called 'idiopathic'. This study was designed to analyze the metabolic and
biochemical alterations in serum, urine and their relation to pathophysiology of
calcium oxalate stone formation
Patients and Methods : In this study, individuals have been classified into three
groups: Group (A) included (29) apparently healthy persons of non calcium oxalate
stone formers aged (20-35 years), group (B) included (16) patients with calcium
oxalate renal stone aged (20-35 years) and group(C) included (15) patients with
calcium oxalate renal stone aged (40-70 years). Fasting serum, random urine and 24hours urine samples were collected from all individuals to determine urine volume,
creatinine clearance, serum and urine levels of calcium, phosphate ,uric acid ,zinc,
copper and serum levels of total cholesterol, high density lipoproprotien-cholesterol
and urea .
Results: Calcium oxalate stone formers group (B) exhibited significantly decreased
serum levels of uric acid (P=0.015),zinc (P=0.031) with increased serum level of
total cholesterol(P=0.034) when compared to similar age group of healthy control
,group (A). Urinary parameters in calcium oxalate stone formers also showed
significantly increased levels of 24-hour urine calcium(P=0.05) and urine calcium:
creatinine ratio (P=0.05)when compared to healthy control. While, older age calcium
oxalate stone formers, group (C) showed significantly decreased urine volume
(P=0.015)with increased kidney stone size(P=0.03) when compared to younger age
calcium oxalate stone formers, group (B).
Conclusions: Level of urinary calcium and urine volume are the most important
urinary factors in enhancing calcium oxalate stone formation. While the observed
changes in biochemical measurements of serum in calcium oxalate stone formers may
indicate a probable metabolic relation in pathogenesis of this disease.
Key words : Nephrolithiasis , 24-hours urine collection, stone formers , Calcium
oxalate
اﻟﺨﻼﺻﺔ
ﺗﻌﺪ ﺣﺼﻰ اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم اﻟﻜﻠﻮﻳﺔ ﻣﻦ أآﺜ ﺮ أﻧ ﻮاع اﻟﺤﺼ ﻰ اﻟﻜﻠﻮﻳ ﺔ اﻧﺘﺸ ﺎرا وﺗﺸ ﻜﻴﻠﻬﺎ اﻻآﺜ ﺮ ﺗﻌﻘﻴ ﺪا وﻻﻳﻮﺟ ﺪ
 ﺻ ﻤﻤﺖ اﻟﺪراﺳ ﺔ ﻟﺘﺤﻠﻴ ﻞ اﻟﺘﻐﻴ ﺮات اﻻﻳﻀ ﻴﺔ واﻟﻜﻴﻤﻴﺎﺋﻴ ﺔ اﻟﺤﻴﻮﻳ ﺔ ﻓ ﻲ إدرار وأﻣﺼ ﺎل اﻟ ﺪم،ﺳ ﺒﺐ ﻣﺤ ﺪد ﻟﺘﻜﻮﻳﻨﻬ ﺎ
. ﻟﻠﻤﺮﺿﻰ اﻟﻤﻜﻮﻧﻴﻦ ﻟﺤﺼﻰ اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم اﻟﻜﻠﻮﻳﺔ وﻋﻼﻗﺘﻬﺎ ﺑﻔﺴﻠﺠﺔ ﻣﺮﺿﻴﺔ ﺗﻜﻮﻳﻦ ﺗﻠﻚ اﻟﺤﺼﻰ
(29)  ﻣﺠﻤﻮﻋ ﺔ )أ( وﺗﺸ ﻤﻞ:  ﺗﻢ ﺗﻘﺴﻴﻢ اﻟﻤﺸﺎرآﻴﻦ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ إﻟﻰ ﺛ ﻼث ﻣﺠ ﺎﻣﻴﻊ: اﻟﻤﺸﺎرآﻴﻦ وﻃﺮق اﻟﻌﻤﻞ
ﻣﺠﻤﻮﻋ ﺔ )ب( وﺗﺸ ﻤﻞ،( ﺳ ﻨﺔ35-20)ﺷﺨﺺ ﻻ ﻳﻜﻮﻧﻮن ﺣﺼﻰ اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم اﻟﻜﻠﻮﻳﺔ ﺗﺘﺮاوح أﻋﻤﺎرهﻢ ﺑﻴﻦ
ﺳ ﻨﺔ(وﻣﺠﻤﻮﻋ ﺔ )ج( اﻟﺘ ﻲ ﺗﺸ ﻤﻞ35-20) (ﻣﺼﺎب ﺑﺤﺼﻰ اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم اﻟﻜﻠﻮﻳﺔ ﺗﺘﺮاوح أﻋﻤﺎرهﻢ ﺑﻴﻦ16)
 وﻗ ﺪ ﺗ ﻢ ﺟﻤ ﻊ ﻋﻴﻨ ﺎت.( ﺳ ﻨﺔ70-40)(ﻣﺼ ﺎب ﺑﺤﺼ ﻰ اوآ ﺰاﻻت اﻟﻜﺎﻟﺴ ﻴﻮم اﻟﻜﻠﻮﻳ ﺔ ﺗﺘ ﺮاوح أﻋﻤ ﺎرهﻢ ﺑ ﻴﻦ15)
 ﺳ ﺎﻋﺔ ﻟﺠﻤﻴ ﻊ اﻟﻤﺸ ﺎرآﻴﻦ ﻟﺘﻘ ﺪﻳﺮ ﺣﺠ ﻢ اﻻدرار24 أﻣﺼﺎل اﻟﺪم ﺑﻌﺪ ﻓﺘﺮة ﺻﻴﺎم وآﺬﻟﻚ ﺟﻤﻊ اﻹدرار ﻟﻤ ﺪة،اﻹدرار
اﻟﺰﻧ ﻚ واﻟﻨﺤ ﺎس ﻓ ﻲ أﻣﺼ ﺎل اﻟ ﺪم،  ﺣ ﺎﻣﺾ اﻟﻴﻮرﻳ ﻚ،اﻟﻔﻮﺳ ﻔﺎت، وﻃ ﺮح اﻟﻜﺮﻳ ﺎﺗﻨﻴﻦ و ﻗﻴ ﺎس ﻣﺴ ﺘﻮى اﻟﻜﺎﻟﺴ ﻴﻮم
واﻹدرار وآﺬﻟﻚ ﺗﻘﺪﻳﺮ ﻣﺴﺘﻮى اﻟﻜﻮﻟﺴﺘﺮول واﻟﻜﻮﻟﺴﺘﺮول ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ و اﻟﻴﻮرﻳﺎ ﻓﻲ أﻣﺼﺎل اﻟﺪم
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اﻇﻬﺮت ﻣﺠﻤﻮﻋﺔ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺤﺼﻰ اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم اﻟﻜﻠﻮﻳﺔ ﻋﻨﺪ ﻣﻘﺎرﻧﺘﻬﺎ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴ ﻴﻄﺮة ﻣ ﻦ: اﻟﻨﺘﺎﺋﺞ
( و0.015= ﻧﻔﺲ اﻟﻔﺌﺔ اﻟﻌﻤﺮﻳ ﺔ اﻧﺨﻔ ﺎض ﻣﻌﻨ ﻮي ﻓ ﻲ ﻣﺴ ﺘﻮﻳﺎت أﻣﺼ ﺎل اﻟ ﺪم ﻟﺤ ﺎﻣﺾ اﻟﻴﻮرﻳ ﻚ )ﻣﺴ ﺘﻮى اﻟﺪﻻﻟ ﺔ
.(0.034 = ( ﻣﻊ ارﺗﻔﺎع ﻣﻌﻨﻮي ﻓﻲ ﻣﺴ ﺘﻮى اﻟﻜﻮﻟﺴ ﺘﺮول اﻟﻜﻠ ﻲ )ﻣﺴ ﺘﻮى اﻟﺪﻻﻟ ﺔ0.031= اﻟﺰﻧﻚ )ﻣﺴﺘﻮى اﻟﺪﻻﻟﺔ
آﻤﺎ اﻇﻬﺮت ﻣﺘﻐﻴﺮات اﻻدرار ﻓﻲ اﻟﻤﻜﻮﻧﻴﻦ ﻟﺤﺼﻰ اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم ارﺗﻔﺎع ﻣﻌﻨﻮي ﻓﻲ ﻣﺴ ﺘﻮى اﻟﻜﺎﻟﺴ ﻴﻮم ﻓ ﻲ
(و ﻧﺴﺒﺔ اﻟﻜﺎﻟﺴﻴﻮم إﻟﻰ اﻟﻜﺮﻳﺎﺗﻨﻴﻦ اﻟﺒﻮﻟﻲ)ﻣﺴﺘﻮى اﻟﺪﻻﻟﺔ0.05=  ﺳﺎﻋﺔ )ﻣﺴﺘﻮى اﻟﺪﻻﻟﺔ24 اﻻدرار اﻟﻤﺘﺠﻤﻊ ﺧﻼل
 ﺑﻴﻨﻤ ﺎ أﻇﻬ ﺮت ﻣﺠﻤﻮﻋ ﺔ اﻟﻤﺼ ﺎﺑﻴﻦ ﺑﺤﺼ ﻰ.( ﻋﻨ ﺪﻣﺎ ﻗﻮرﻧ ﺖ ﻣ ﻊ ﻣﺘﻐﻴ ﺮات اﻻدرار ﻟﻤﺠﻤﻮﻋ ﺔ اﻟﺴ ﻴﻄﺮة0.05=
 ﺗﻨ ﺎﻗﺺ ﻣﻌﻨ ﻮي ﻣﻠﺤ ﻮظ ﻓ ﻲ ﺣﺠ ﻢ،(ﻣﺠﻤﻮﻋ ﺔ )ج، اوآ ﺰاﻻت اﻟﻜﺎﻟﺴ ﻴﻮم اﻟﻜﻠﻮﻳ ﺔ ذات اﻟﻔﺌ ﺔ اﻟﻌﻤﺮﻳ ﺔ اﻻﻋﻠ ﻰ
( ﻋﻨﺪﻣﺎ ﻗﻮرﻧ ﺖ ﻣ ﻊ0.03 = ( ﻣﻊ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻓﻲ ﺣﺠﻢ اﻟﺤﺼﻰ)ﻣﺴﺘﻮى اﻟﺪﻻﻟﺔ0.015= اﻹدرار)ﻣﺴﺘﻮى اﻟﺪﻻﻟﺔ
.(اﻟﻤﺠﻤﻮﻋﺔ )ب
 ﻳﻌﺘﺒ ﺮ ﻣﺴ ﺘﻮى اﻟﻜﺎﻟﺴ ﻴﻮم اﻟﺒ ﻮﻟﻲ وﺣﺠ ﻢ اﻻدرار ﻣ ﻦ اه ﻢ ﻋﻮاﻣ ﻞ اﻻدرار اﻟﻤ ﺆﺛﺮة ﻓ ﻲ ﺗﻜ ﻮﻳﻦ ﺣﺼ ﻰ:اﻻﺳ ﺘﻨﺘﺎج
ﺑﻴﻨﻤﺎ ﺗﺸﻴﺮ اﻟﻤﺘﻐﻴﺮات اﻟﻤﻘﺎﺳﺔ ﻓﻲ اﻣﺼﺎل اﻟﺪم اﻟﻰ وﺟﻮد ﻋﻼﻗ ﺔ اﻳﻀ ﻴﺔ ﻣﺤﺘﻤﻠ ﺔ ﻓ ﻲ، اوآﺰاﻻت اﻟﻜﺎﻟﺴﻴﻮم اﻟﻜﻠﻮﻳﺔ
.ﺗﻜﻮﻳﻦ ﺗﻠﻚ اﻟﺤﺼﻰ
stone formation is a common
R enal
disease with increasing incidence

formation can be identified and so
called 'idiopathic'.10
Most studies on renal stone didn't
specify type or size of the stone. The
present study included idiopathic
calcium oxalate stone formers of
relatively small size stone to analyze
biochemical and metabolic alterations
that affecting the pathophysiology of
renal stone, and excluding the
relatively harmful mechanical effects
or kidney damage produced by other
types of stones or relatively larger
stones.
The aim of the present study was
to investigate the possible metabolic
changes that could be associated with
idiopathic calcium oxalate renal stone
formation.

and prevalence worldwide1. Climate,
changing life style and dietary choices
are the most probable causes of
increasing
incidence
and
2
prevalence .The annual incidence in
Europe and North America is roughly
of 0.5% with prevalence of 5.2% and
50% of patients may develop a new
episode3. However, data from some
developing countries showed similar
figures to those described in western
countries4.
Different studies related the renal
stone formation to different metabolic
disturbances. Pack et al (2004)
proposed that serious changes in
urinary factors may lead to formation
of kidney stone5. Also, Maghbooli et al
(2007) study exhibited a strong
association between renal stone and
metabolic bone disease6, while
Mossetti et al (2008) study showed that
metabolic
syndrome
and
nephrolithiasis have
a common
background7.
According
to
chemical
composition, renal stones can be
classified into different types. Calcium
oxalate renal stone is the most
predominant type of renal stones in
Iraq and different part of the world
representing about 75% of cases.4,8,9
The formation of calcium oxalate
stones is more complex and not yet
completely understood and in most
cases no specific cause for the stone

Patients and Methods
Sixty individuals shared in this
study during the period from April
/2011 to December /2011. The
individuals were divided into three
groups: Group A (control) included
(29) apparently healthy individuals
without renal stone aged (20-35years),
while group B and group C were of
renal stone formers, who attended ALJamhuri Teaching Hospital/Center of
Extracorporeal
Shock
Wave
Lithotripsy. Group B involved(16)renal
stone formers aged (20-35years)and
group C involved (15) renal stone
formers aged (40-70 years).
The detection of calcium oxalate
stone is confirmed by patient history
28
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using atomic absorption technique, the
absorbance measurement of zinc was
at 213.9 nm wavelength and copper at
324.8 nm, cholesterol was measured by
enzymatic method using Biolabo kit
(France), HDL-c was determined by
separation of HDL from serum then
determination of cholesterol present in
HDL by enzymatic method using kit
purchased by Biolabo (France) and
urea was measured by enzymatic
colorimetric method using Biolabo kit
(France).
The research protocol for this
study was reviewed and approved by
Scientific Committee of Department of
Pharmacology/College of PharmacyMosul and the Research Committee
of Ninavaha Health Directorate. All
patients were informed about the
research study .
Statistical analysis: The variables
were
evaluated
for
statistical
significance by chi-square and t-test,
the differences are considered to be
statistically significant if P≤0.05.The
analysis was performed with the
statistical package SPSS collection
(version 16).

,ultrasound, and radio image, all stones
seems to be located in left and/ or right
kidney with stone size of less than 15
mm³. Patients with acute or chronic
kidney disease, Diabetes Mellitus,
hypertension or patients on thiazide
diuretics, calcium supplements were
excluded from the study.
Sample
collections
and
measurements: Random urine samples
were taken to test for: types of crystals,
presence of protein (individuals with
no urinary protein were included).
Concerning group B and group C, only
those exhibited
urinary calcium
oxalate crystals were included that
confirm radiological testing and
previous patient history.11,12 The
selected individuals agree to do fasting
blood collection and 24- hours urine
collection to measure serum and urine
levels of calcium, phosphate, uric acid,
creatinine, zinc and copper in addition
to serum levels of total cholesterol,
HDL-C and urea. Calcium was
determined according to O-Cresol
Phthalin Complexone (CPC) method
using kit manufactured by Biolabo
(France), phosphate was determined by
reaction with ammonium molybdate in
acidic medium a method without
deproteinisation
using
kit
manufactured by Biolabo (France),
uric acid was determined by uricase
method using Biolabo kit (France),
creatinine was determined by Jaffe's
reaction and measured kinetically
using Biolabo kit (France). Whereas,
zinc and copper were determined by
Shimadzu AA 670 spectrophotometer

Results
Group (A) was compared to group (B)
to show the differences between
normal healthy individuals and those
with renal stones, also group (B) was
compared to group (c) to show the
effect of age on stone formation; as
both of them, group (B) and (C),
consist of renal stone formers but of
different age groups.
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Table 1. A Comparative description of healthy control and calcium oxalate stone
formers(group A and group B) and a comparative description of calcium oxalate stone
formers of different ages(group B and group C)
Parameters
Age(years)
Percentage of
eating red meat
Percentage of
drinking beverage
Mean of stone
size(mm³)

Group A
(n=29)
26.1+6.3

Group B
p-value
(n=16)
28.1 +3.89 NS

Group B
(n=16)
28.1+3.89

Group C
(n=15)
54.1+8.86

p-value

90%

85%

NS

85%

83%

NS

60%

42%

NS

42%

58%

NS

6.78+2.48

10.14+3.4

0.03 *

0.00 **

Parametric data represented as mean+SD, non-parametric data represented as percentage
NS=(not significant ) p value>0.05, * significant difference (p value < 0.05), ** significant difference( p value <
0.005)

Table 2. Some serum biochemical measurements of healthy control (group A),
calcium oxalate stone formers(group B )and calcium oxalate stone formers (group C )
represented as mean+SD
Biochemical
Parameters

Group A
(n=29)

Group B
(n=16)

Calcium
(mmol/L)
Phosphate
(mmol/L)
Uric acid
(mmol/L)
Urea
(mmol/L))
Creatinine
(µmol/L)
Urea:creatinine

2.28+0.267

ratio
Total cholesterol
(mmol/L)

Group C
(n=15)

2.2+0.267

pvalue
NS

Group B
(n=16)
2.2+0.267

2 +0.40

pvalue
NS

1.067+0.36

0.944+0.13

NS

0.944+0.13

1.215+0.6

NS

0.33+0.092

0.28+0.052

0.28+0.052

0.26+0.049

NS

5.19+1.3

4.8+1.06

*
0.015
NS

4.8+1.06

5.6+5.3

NS

65.9+16.9

71.55+18.8

NS

71.55+18.8

79.13+22.8

NS

82.21+12.7 70.08+17.28

NS

70.08+17.2

75.48+22.8

NS

*
0.034
NS

5.68+0.81

5.3+0.14

NS

1.52+0.27

1.72+0.014

NS

*
0.031
NS

12.45+4.39

12.77+4.48

NS

16.5+4.49

18.05+7.6

NS

5.15+0.49

5.68+0.81

HDL-C
(mmol/L)

1.7+0.31

1.52+0.27

Zinc
(µmol/L)
Copper
(µmo/L)

16.09+4.57

12.45+4.39

15.56+4.49

16.5+4.49

NS (not significant), *significant difference ( P value<0.05)
if the range of urea :creatinine ratio= 40-100,this mean there is no renal injury.
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Table 3 : Some urinary biochemical measurements in healthy control(group A),
calcium oxalate stone formers(group B)and calcium oxalate stone formers group (C)
represented as mean+SD
Biochemical
Parameters
Measured in
Urine
urine volume
(ml)
Urine PH
Specific gravity
Cr.Cl
(ml/sec/m2)
Calcium
(mmol/24h)
Urine Ca:Cr
phosphate
(mmol/24h)
Uric acid
( mmol/24 h)
Zinc
(µmo/24h)
Copper
(µmol/24h)

Group A
(n=29)

Group B
(n=16)

1765.2+551

2003+507.7

5.4+0.24

4.4+0.37

1.026+0.004 1.025+0.005

Group B
(n=16)

Group C
(n=15)

NS

2003+507.7

1529+408.5

NS

4.4+0.37

5.2+0.8

pvalue

NS

1.025+0.005 1.022+0.007

pvalue
*
0.015
NS
NS

1.09+0.11

1.13+0.3

NS

1.13+0.3

1.06+0.2

NS

5.14+0.64

6.61+1.13

6.61+1.13

7+1.28

NS

0.17+0.016

0.2+0.05

0.2+0.05

0.2+0.13

NS

24.08+8.8

24.45+4.58

*
0.05
*
0.05
NS

24.45+4.58

27.84+7.29

NS

3.21+1.29

3.49+0.9

NS

3.49+0.9

3.19+1.43

NS

2.75+0.38

2.86+0.3

NS

2.86+0.3

2.84+0.3

NS

0.376+0.05

0.376+0.064

NS

0.376+0.064

0.34+0.042

NS

NS (not significant ),* significant (p value<0.05). Cr.Cl (Creatinine Clearance ),Ca:Cr (Calcium Creatinine ratio)

biochemical parameters exhibited no
significant differences (table 3).

Calcium oxalate stone formers
when compared with healthy control
showed a significant decrease in serum
uric acid and serum zinc levels while
showed a significant increase in serum
total cholesterol with (p <0.05) (table
2), while other serum measurements
showed no significant differences
(table 2). Meanwhile,24-hours urine
parameters showed no significant
difference except for 24-hours urine
calcium and urine calcium: creatinine
ratio which was significantly higher in
group
B(stone
formers)
when
compared to group A(healthy control)
with ( p< 0.05) (table 3). However,
comparison of different age groups of
stone formers (between group B and
group C) group C showed lower urine
volume than group B, but other

Discussion
The selected individuals were not on
any type of vitamin or minerals and
apparently to be of no significant
differences in consuming red meat and
carbonated or soda beverages, which
have been reported to exert their
effects by changing
urinary
(13,14)
parameters
especially calcium,
phosphate, uric acid and urinary PH
(table 1).
Concerning
biochemical
parameters measured in serum,
phosphate level showed no significant
difference between healthy individuals
and
calcium
oxalate
stone
formers(table 2), this result was not
31
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agree with Polo et al study15, may be
because Polo’s study incorporated
patients with sever lithogenic activity
and high recurrence rate with renal
stone size more than 3 cm³.
The present study also showed a
significant decrease in serum uric acid
in calcium oxalate stone formers,
group B when compared to healthy
control (p=0.015) (table 2), this
decrease has been observed by Scholz
et al study16and Gyawali et al study17
which may be related to a decrease in
antioxidant
activity
in
stone
formers.18However, Gyawali et al
study explained the result by
multifactorial etiology of urinary stone
and some genetic variation in Nepalese
patients.17
Calcium oxalate stone formers
group B showed a significant increase
in total serum cholesterol level but
there is no significant changes in HDLC level when compared to healthy
control group A(P=0.034) (table2).
This result is not in agreement with
Polo et al study15 who found no
significant changes in total serum
cholesterol and HDL-C. However, it
has been proposed that lipid play a
significant role in calcium oxalate
growth and the presence of high lipids
in membrane of tubular cells provides
a site for initial nucleation events19,
because the free radicals generated
from lipid
peroxidation
would
facilitated the fixation of calcium
oxalate crystals.20 New evidence
suggested that nephrolithiasis and
atherosclerosis
shared
common
systemic
risk
factors
and/or
pathophysiology.21 Therefore, there is a
low incidence of renal stone in
Eskimos and Japaness due to increase
in consumption of polyunsaturated
fatty acids (like omega-3) which have
reported effects in enhancing lipid
status.22Also, it was found that serum
cholesterol was significantly increased
in calculogenic rats and administration
of α-lipoic acid to rats counter act

calcium oxalate crystallization, in
addition to antilipemic activity.23
The lower value of serum zinc in
stone formers when compared to
healthy control (p<0.031) (table2) is in
agreement with Atakan et al study24 as
well as Ranqnekar and Gaur study25,
that may be attributed to higher
oxidative properties which lead to
decrease antioxidant status in calcium
oxalate stone formers18as zinc is
considered as a potent antioxidant.26
In
accordance
of
urinary
biochemical parameters measured in
this study , there was no significant
difference in 24-hours urine phosphate
levels (table3),this result is not in
agreement with Wikstrom et al study27
who suggested a decrease in renal
phosphate handling in calcium stone
formers. However, Wikstrom may
incorporated in his study patients with
larger stone size especially that, in the
present study, phosphaturia was
developed in one patient in group C his
stone size was10 mm³.
There
was
no
significant
differences in the levels of 24-hours
urine uric acid (table 3), that agrees
with Gurhan and Taylor study 28who
incorporated 3350 renal stone formers,
challenging the prevailing belief of that
uric acid in urine increases the risk of
calcium
oxalate
stone
formation.29However, the protective
action of (Allopurinol)® to calcium
oxalate stone may be related to
improve endothelial dysfunction and
reducing oxidative stress.30,31 .
Also there was a significant
increase in 24-hours urine calcium in
calcium oxalate stone formers when
compared to healthy control (p=0.05)
(table3), which is in agreement with
Polo et al study15who measured 24hour urine calcium in general calcium
stone formers with sever lithogenic
activity and found a significant
hypercalciuria in stone formers with
(p=0.000). However, Conte et
al32study explained that, calcium
32
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the observed changes in biochemical
measurements of serum in calcium
oxalate stone formers may indicate a
probable
metabolic
relation
in
pathogenesis of this disease.

oxalate stone is more frequent in
normocalciuric patients, while mixed
calculus of calcium oxalate and
phosphate associated with marked
hypercalciuria. Moreover, this study
showed a significant increase in urine
calcium: creatinine ratio in calcium
oxalate stone formers when compared
to controls (table3), indicating that
there is higher calcium leak from
kidneys of stone formers than kidneys
of control, which may attributed to the
presence of interstitial papillary
deposits that may affect on calcium
reabsorption.33
This study also exhibited no
differences in urinary zinc between
different groups (table3), which is in
contrast with Atakan et al study24 who
found a higher urinary zinc in healthy
individuals while Ranqnekar and Gaur
study25 as well as Ozgurtas et al
study34 found a higher urinary zinc in
stone formers, suggesting that urinary
zinc possess no inhibitory activity to
calcium oxalate stone formation. Also
this study exhibited no differences in
serum and urine copper (table2, table3)
that agrees with Ozgurtas et al study34
suggesting that there is no effect of
urinary copper on formation of kidney
stone.
Lastly, concerning urine volume, the
lower urine volume in older age group
calcium oxalate stone formers when
compared
to younger age group
calcium oxalate stone formers (group
C and group B) (p<0.015) (table3)
may be attributed to a lesser
consumption of water. However, the
lower urine volume can increase
concentration of lithogenic substances
in urine35and may result in significant
increase in stone size of this group of
stone formers (group C) when
compared to (group B) (p<0.03) (table
1).
In conclusion: level of urinary
calcium and urine volume are the most
important urinary factors in enhancing
calcium oxalate stone formation. While
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