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Abstract

The present study was designed to evaluate biochemical
constituents of the seraof patients with renal calculi. Also, this
research is designed to evaluate calcium, oxalate and total protein in
24 hour urine for 22 patients compared with 14 other healthy
people as control group. The current study deals with the age, sex and
smoking effect on the composition of renal calculi and considered to
study.

The protocol of theresearch consisted of qualitative analysis of
renal calculi. Twenty-eight calculi were obtained from (8) females
and (20) males afflicated with Urolithiasis. Their ages ranged from
(7-60) years. Biochemical analysis of sera was carried out by
using quantity method analysis and the result was designed to calculate
the concentration of  Glucose,urea,Creatinine, uric acid, calcium,
phosphorus, total protien,acid phosphatase and akaline phosphatase
levels. Showing of resulting data demonstrated that significant
P<(0.05) differences of serum glucose concentration between males

and females.

The study explained of the effect on biochemical constituent were
pointed out that increased significant (p<0.05) postive correlation with
age for serum glucose, urea, Creatinine ,uric acid, calcium. while
appeared decreased significantly (p>0.05) negative correlation with age
for serum phosphorus, Acid phosphatase and Alkaline phosphatase .




The peak age of patient with rena calculi was found to be in (7-
48) years. The effect of smoking factors not to have any changeson
the constituents of the study.

Data of urinalysis of 24 hours were increased for concentration
calcium, oxalate and total protein of patient when compared with

healthy people as control group.

Qualitative assay of rena stone appeared higher percentages uric
acid , calcium,oxalate,phosphours and ammonium in calculi of
males when compared with that of females.

This study recommendations: Establishment of ideological stone
therapy in A L-furat AL-awsat, public educatin,Qualitative analysis of
kidney stone ,Using technique (FTIR) ,Control of chronic disease, for
example Diabetes mellitus ,Family history ,hypertension, A history of
gout,hyperparathyrodisum and Chronic metabolic acidosis. More studies

about relation between smoker and renal calculi .
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1.1. Introduction:
The existence of kidney stones has been recorded since the
beginning of civilization, and lithotomy for the removal of stones is one
of the earliest known surgical procedures.) In 1901, a stone was
discovered in the pelvis of an ancient Egyptian mummy, and was dated to
4,800 BC. Medical texts from ancient, India, China, Persia, Greece and
Rome al mentioned calculous disease.® New techniques in lithotomy
began to emerge starting in 1520, but the operation remained risky.@-G)n
1980, Dornier introduced extracorporeal shock wave lithotripsy for
breaking up stones via acoustical pulses, and this technique has become
into widely use.? Kidney stones ( renal colic or ureterolithiasis ) results
from stones or renal calculi (from Latin ren, renes, "kidney" and calculi,
"pebbles.’® in the ureter. The stones are solid concretions or calculi
(crystal aggregations) formed in the kidneys from dissolved urinary

minerals.

Nephrolithiasis (from Greek nephros, "kidney" (lithos, "stone"))
refers to the condition of having kidney stones. Urolithiasis refers to the
condition of having calculi in the urinary tract (which aso includes the
kidneys), which may form or pass into the urinary bladder.
Ureterolithiasis is the condition of having a calculus in the ureter, the tube
connecting the kidneys and the bladder. The term bladder stones usually
appliesto Urolithiasis of the bladder.
Kidney stones typically leave the body by passage in the urine stream,
and many stones are formed and passed without causing symptoms. If

stones grow to sufficient size before passage on the order of at least

(2_3)millimeters they can cause obstruction of the ureter. The resulting




obstruction causes dilation or stretching of the upper ureter and rena
pelvis) as well as muscle spasm of the

ureter, trying to move the stone.

This leads to pain, most commonly felt in the flank, lower abdomen and
groin (a condition called renal colic). Renal colic can be associated with
nausea and vomiting. There can be blood in the urine, visible with the

naked eye or under the microscope.®

1.2. Kidney stone:

Kidney stones are made of sats and minerals in the urine that stick
together to form small "pebbles.” They can be as small as grains of sand
or as large as golf balls. They may stay in the kidneys or travel out of the
body through the urinary tract. The urinary tract is the system that makes
urine and carriesit out of the body. It is made up of the kidneys, the tubes
that connect the kidneys to the bladder (the ureters), the bladder, and the
tube that leads from the bladder out of the body (the urethra).When a stone
travels through a ureter, it may cause no pain. Or it may cause great pain

and other symptoms. ©)

Fig (1-1) kidney stoneld
1.2.1. Epidemiology:

Within the United States, about 10-15% from adults will be
diagnosed with a kidney stone .() and the total cost for treating this




condition was US$2 billion in 2003.®) The incidence rate increases to 20—
25% in the Middle East, because of increased risk of dehydration in hot
climates. (The typical Arabian diet is also 50% lower in calcium and
250% higher in oxalates compared to Western diets, increasing the net
risk.) © Recurrence rates are estimated at about 10% per year, totaling
50% over a’5-10 year period and 75% over 20 years. (10

Men are affected approximately 4 times more often than women.
Recent evidence has shown an increase in pediatric cases. (11
1.2.2. Mechanism of kidney stone:
1.2.2.1. Supersaturation:

Stones result from a phase change in  which dissolved salts
condense into solids, and al phase changes are driven by Supersaturation,
which is usually approximated for such salts by the ratio of their
concentration in the urine to their solubilities. 2 and calculated by
computer algorithms.

At Supersaturation values less than 1, crystals of a substance will
dissolve; at Supersaturation values greater than 1, crystals can form and
grow.

As expected, the composition of stones that patients form
correlates with Supersaturation values from the urine they produce.(*3
Although increasing urine volume is an obvious way to lower

Supersaturation, patients examined in a variety of practice settings have

. L (14)
found to be able to increase thair urine volume.

Moreover, for unclear reasons, sodium intake and urinary calcium

excretion has been found to increase with increased urine volume, partly
offsetting the fall in Supersaturation. Along with urine volume, urine
calcium and oxalate concentrations are the main determinants of calcium

oxalate (CaC,0,4) Supersaturation; urine calcium concentration and pH




are the main determinants of calcium phosphate (CaP) Super Saturation
.and urinary pH is the main determinant of uric acid (UA)
Supersaturation.
1.2.2.2. Crystal Growth and Aggregation:

Homogeneous Nucleation In urine that is supersaturated with
respect to calcium oxalate, these two ions form clusters. Most small
clusters eventually disperse because the internal forces that hold them
together are too weak to overcome the random tendency of ions to move
away.

Clusters of over 100 ions can remain stable because attractive
forces balance surface losses. Once they are stable, nuclei can grow at
levels of Supersaturation below that needed for their creation. The
formation product marks the point at which stable nuclei become frequent
.enough to create a permanent solid phase

Heterogeneous Nucleation If a supersaturated urine is seeded with
preformed nuclei of a crystal that is similar in structure to calcium
oxalate, calcium and oxalate ions in solution will bind to the crystal's
surface as they would on a seed crystal of calcium oxalate itself. The
seeding of a supersaturated solution by foreign nucle is called
heterogeneous nucleation. Cell debris, calcifications on the renal papillae,
as well as other urinary crystals, can serve as heterogeneous nucle that
permit calcium oxalate stones to form, even though urine calcium oxalate
Supersaturation never exceeds the metastable limit for homogenous
nucleation, (1%
1.2.3. Typesof kidney stone:

There are several types of kidney stones based on the type of
crystals of which they consist. The majority are calcium oxalate stones,
followed by calcium phosphate stones. More rarely, struvite stones are

produced by urea-splitting bacteria in people with urinary tract infections,




and people with certain metabolic abnormalities may produce uric acid
stones or cystine stones .()

Calcium salts, uric acid, cystine, and struvite (MgNH4PO,) are the

basic constituents of most kidney stones in the western hemisphere.

Calcium oxalate and calcium phosphate stones make up 75 to 85% of the

total and may be admixed in the same stone. Calcium phosphate in

stones is usualy hydroxyapatite ( Cag(PO4)sOH ) or, less commonly,

brushite (CaHPO, .H,0).
1.2.3.1. Calcium stone;
Calcium stones are more common in men; the average age of onset is
the third decade. Approximately 60% of people who form a single
calcium stone eventually form another within the next 10 years.
The average rate of new stone formation in patients who have had a
previous stone is about one stone every 2 or 3 years. Calcium stone
disease is frequently familial.
In the urine, calcium oxalate monohydrate crystals usually grow as
biconcave ovals that resemble red blood cells in shape and may size but
occur in a larger, "dumbbell" form. In polarized light the crystals appear
bright against a dark background, with an intensity that is dependent on
orientation, a property known as birefringence. Calcium oxalate dihydrate
crystals are bipyramidal. Apatite crystals do not exhibit birefringence and
appear amorphous because the actual crystals are too small to be resolved
by light microscopy.(1®
1.2.3.2.Calcium oxalate stones:

The most common type of kidney stone is composed of calcium
oxalate crystals, occurring in about 80% of cases. and the factors that
of crystas in the promote the precipitation

the development of 0\\ Q urine are associated with

c—
| ca .H,O
c

e
0’/// ©

calcium oxalate hydrate
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these stones. (19

(1-1) structure of calcium oxalate hydrate

Common sense has long held that consumption of too much calcium could
promote the development of calcium kidney stones. However, current
evidence suggests that the consumption of low-calcium diets is actually
associated with a higher overal risk for the development of kidney
stones® Thisis perhaps related to the role of calcium in binding ingested
oxaate in the gastrointestinal tract. As the amount of calcium intake
decreases, the amount of oxalate available for absorption into the
bloodstream increases; this oxalate is then excreted in greater amounts
into the urine by the kidneys. In the urine, oxalate is a very strong
promoter of calcium oxaate precipitation, about 15 times stronger than
calcium. The formation of calcium phosphate stones is associated with

conditions such as hyperparathyroidism and renal tubular acidosis. (16

1.2.3.3. Non Calcium stone:
:1.2.3.4. Uric acid stone

Uric acid stones are more prevalent in men than females. Half of
patients with uric acid stones have gout. In urine, uric acid crystals are
red-orange in color because they absorb the pigment uricine. Anhydrous
uric acid produces small crystals that appear amorphous by light
microscopy. Uric acid dihydrate tends to form teardrop-shaped crystals as
well as flat, rhomboid plates; both are strongly birefringent. Uric acid




gravel appears like red dust, and the stones are also orange or red on

some occasions. (19
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(1-2) structure of uric acid @

About 5-10% of al urinary stones are formed from uric acid. (19) Uric
acid
Stones form in association with conditions that cause hyperuricosuria
with
or without high blood serum uric acid levels (hyperuricemia), and with
Acid/base metabolism disorders where the urine is excessively acidic
(low
pH) resulting in uric acid precipitation. A diagnosis of uric acid
Nephrolithiasis is supported if there is a radiolucent stone, a persistent
Undue urine acidity, and uric acid crystals in fresh urine samples.(16)
1.2.3.5. Struvite stone:

Struvite stones are common and potentially dangerous. These
stones occur mainly in women or patients who require chronic bladder
catheterization and result from urinary tract infection with urease-
producing bacteria, usually Proteus species. The stones can grow to a
large size and fill the renal pelvis and calyces to produce a "staghorn”

appearance.




They are radiopaque and have a variable internal density. In urine,

struvite crystals are rectangular prisms said to resemble coffin lids (19
The formation of struvite stones is associated with the presence of urea-
splitting bacteria, most commonly Proteus mirabilis (but aso Klebsiella,
Serratia, Providencia species). These organisms are capable of splitting
urea into ammonia, decreasing the acidity of the urine and resulting in

favorable conditions for the formation of struvite stones. Struvite stones

are always associated with urinary tract infections. (16

1.2.3.6. Other stones:
Formation of cystine stones is uniquely associated with people
suffering from cystinuria, who accumulate cystine in their urine.

Cystinuria can be caused by Fanconi's syndrome .(16)
NH, 0

HO 5

NH,
CYSTINE
(1-3) structure of cystine®

1.2.4. Causesof kidney stone:

Kidney stones can be due to underlying metabolic conditions, such

as rena tubular acidosis"”Dental disease. *” hyperparathyroidism.™®

and medullary sponge kidney.9 Patients with recurrent kidney stones
should be screened for these disorders. This is typicaly done with a 24
hour urine collection that is chemicaly anayzed for deficiencies and
excesses that promote stone formation. Kidney stones are also more

common in patients with Crohn's disease. (29




There has been some evidence that water fluoridation may increase the
risk of kidney stone formation. In one study, patients with symptoms of
skeletal fluorosis were 4.6 times as likely to develop kidney stones.(?V)
However, fluoride may also be an inhibitor of urinary stone formation.(??
A 1998 paper in the Archives of Internal Medicine examined the sources
of a widely-held belief in the medical community that vitamin C can
cause kidney stones.?® The American Urological Association has

projected that increasing global temperatures will lead to greater future

prevalence of kidney stones(?4

Kidney stones may form when the norma balance of water, safts,
minerals, and other substances found in urine changes. How this balance
changes determines the type of kidney stone. Most kidney stones are
calcium-type-they form when the calcium levels in urine change. Factors
that change urine balance include:

(1)-Not drinking enough water:

Try to drink enough water to keep the urine clear (2.0-2.5 L). When
insufficient fluid in take. the salts, minerals, and other substances in the
urine can stick together and form a stone. Thisis the most common cause

of kidney stones.

(2)-Medical conditions:

Many medical conditions can affect the normal balance and cause stones
to form. Gout is one example. Also, people who have inflammatory
bowel disease or who have had surgery on their intestines may not absorb
fat from their intestines in a normal way. This changes the way the
intestines process calcium and other minerals, and it may lead to kidney

stones.




More commonly, kidney stones can run in families, as stones often occur

in family members over several generations.
In rare cases, a person forms kidney stones because the glands produce
too much of a hormone, which leads to higher calcium levels and

possibly calcium kidney stones. ©

1.2.5. Risk factorsand recurrent stone formation: (22
Several factors make it more likely will get kidney stones. Some of

These can control, and others cannot.
1.2.5.1. Risk factors can control (Risk factors): (%

Risk factors for both new and recurring kidney stones that can control

include:

1- Fluids drink. The most common cause of kidney stones is insufficient
fluid in take. Try to drink enough water to keep urine clear (2-2.5
L).Drinking grapefruit juice may increase risk for recurrence kidney

stone.

2- Dietary factor , if we that diet may be a problem, schedule an

appointment with adietitian and review food choices.

3- Vitamins C and D can increase risk of kidney stones when take more
than the dally recommendations. and do not take more than the

recommended daily doses. and vitamins A deficiency .

4- Levels of calcium affect greater risk of kidney stones. Getting on
recommended amounts of calcium combined with a low-sodium, |ow-

protein diet may decrease risk of kidney stones.




5- Diets high in protein, sodium, and oxalate-rich foods, such as dark

green vegetables, increase greater risk for developing kidney stones.

6- Weight gain can result in both insulin resistance and increased calcium in
the urine, which can result in a greater risk for kidney stones. In one
study, weight gain since early adulthood, a high body massindex (BMI), and

alarge waist size increased a person'srisk for kidney stones.

7- Activity level. People who are not very active may have more

problems with kidney stones.

8- Medicine: Some medicines, such as acetazolamide (Diamox), indinavir

(Crixivan), antacids and aspirin can cause kidney stonesto form.

1.2.5.2 Risk factors cannot control (Risk marker): (29

Risk factors for both new and recurring kidney stones that cannot control

include:
1- Age and gender. Men between the ages of 30 and 50 are most likely to
get kidney stones.Postmenopausa women with low estrogen levels have an
increased risk for developing kidney stones. Women who have had their

ovaries removed are also at increased risk.
2- A family history of kidney stones. Congenital or inherited causes .

3- Other diseases or conditions, such as inflammatory bowel disease, cystic
fibrosis, gout, or hypertension. Insulin, which can occur because of diabetes
or obesity or Prolonged bed rest.

4- Bladder problems caused by spinal cord injury.

5-. Abnormal urinary tract, such as the kidneys being joined (horseshoe
kidneys).




1.2.6. Diagnosis of kidney stones:

Clinical diagnosis is usually made on the basis of the location and
severity of the pain, which is typically colicky in nature (comes and goes
in spasmodic waves). Pain in the back occurs when calculi produce an

obstruction in the kidney. (°)

Imaging is used to confirm the diagnosis and a number of other tests

can be undertaken to help establish both the possible cause and

consequences of the stone.

b |

Fig(1-2) star-shaped bladder urolith on an x-ray of the pelvis.(2)
A —xXrays

The relatively dense calcium renders these stones radio-opaque and
they can be detected by a traditional X-ray of the abdomen that includes
the Kidneys, Ureters and Bladder—KUB.(?") This may be followed by an
IVP (Intravenous Pyelogram); which requires about 50 ml of a special
dye to be injected into the bloodstream that is excreted by the kidneys and
by its density helps outline any stone on a repeated X-ray. These can also
be detected by a Retrograde pyelogram where similar "dye" is injected

directly into the ureteral opening in the bladder by a surgeon.

b-Computed tomography:




Computed tomography without contrast is considered the gold-
standarg diagnostic test for the detection of kidney stones. All stones are

detectable by cT except very rare stones composed of certain drug

residues in the urine.?"
If positive for stones, a single standard x-ray of the abdomen (KUB) is
recommended. This gives a clearer idea of the exact size and shape of the
stone as well as its surgical orientation. Further, it makes it smple to

follow the progress of the stone by doing another x-ray in the future.

1. Fig(1-3) Right side kidney stone with mild hydronephrosis(3)

C- Ultrasound:

Ultrasound imaging is useful asit gives details about the presence of
hydronephrosis.?) It can also be used to detect stones during pregnancy
when x-rays or computed tomography(CT) are discouraged. Radiolucent
stones may show up on ultrasound however they are also typically seen
on computed tomography scans. Some recommend that US be used as the
primary diagnostic technique with computed tomography (CT) being
reserved for those with negative Ultrasound( US) result and continued
suspicion of akidney stone. Thisis due to its lesser cost and avoidance of
radiation.(®®)




d-Other methods:

Other investigations typically carried out include; (372930

(1)- Microscopic study of urine, which may show proteins, red blood
cells, bacteria, cellular casts and crystals. Culture of a urine sample to
exclude urine infection (either as a differential cause of the patient's pain,
or secondary to the presence of a stone.

(2)- Blood tests, Full blood count for the presence of a raised white cell
count (Neutrophilia) suggestive of infection, a check of renal function
and to look for abnormally high blood calcium levels (hypercalcaemia).
(3)- 24 hour urine collection to measure total daily urinary volume,

magnesium, sodium, uric acid, calcium, citrate, oxalate and phosphate.

1.2.7. Kidney stones- medications:
1.2.7. 1. Prevention of kidney stones:

Preventive strategies include dietary modifications and sometimes
also taking drugs with the goa of reducing excretory load on the kidneys
'(6,31)

(1)- Drinking enough water to make 2 to 2.5 liters of urine per day
to produce a large amount of urine. Some people might need to get fluids
through avein (intravenous).
(2)- A diet low in protein, nitrogen and sodium intake. Restriction of
oxalate-rich foods, such as chocolate, nuts, soybeans.(32 rhubarb and spinach,

plus maintenance of an adequate intake of dietary calcium. Thereis
equivocal evidence that calcium supplements increase the risk of stone

formation, though calcium citrate appears to carry the lowest, if any, risk.




Taking drugs such as thiazides, potassum citrate, magnesium citrate and
alopurinol, depending on the cause of stone formation. Some fruit juices,
such as orange, blackcurrant, and cranberry, may be useful for lowering
the risk factors for specific types of stones. Orange juice may help
prevent calcium oxalate stone formation, black currant may help prevent
uric acid stones, and cranberry may help with UTI-caused stones.(333%)

Avoidance of cola beverages.(®>3% Avoiding large doses of vitamin C.
(37)

For those patients interested in optimizing their kidney stone
prevention options, a 24 hour urine test can be a useful diagnostic.
Restricting oxalate consumption, Calcium plays a vital role in body
chemistry so limiting calcium may be unhealthy. Since calcium in the
intestinal tract will bind with available oxalate, thereby preventing its
absorption into the blood stream, some nephrologists and urologists
recommend chewing calcium tablets during meals containing oxaate
foods. This is only helpful in those patients who are absorbing excess
oxalate which is a minority of patients as most oxalate excreted in the

urine is actually made by the liver.

(3)- Decreased protein diet:

A high protein diet might be partially to blame. Protein from meat
and other animal products is broken down into acids, including uric acid.
The most available alkaline base to balance the acid from protein is
calcium phosphate (hydroxyapatite) from the bones (buffering).

The kidney filters the liberated calcium which may then form
insoluble crystals (i.e., stones) in urine with available oxalate (partly from
metabolic processes, partly from diet) or phosphate ions, depending on
conditions. High protein intake is therefore associated with decreased

bone density as well as stones. The acid load is associated with decreased




urinary citrate excretion, citrate competes with oxalate for calcium and
can thereby prevent stones. 8

(4)- Other modifications:

Potassium citrate is also used in kidney stone prevention. Thisis available
as both a tablet and liquid preparation. The medication increases urinary
pH (makes it more akaline), as well as increases the urinary citrate level,
which helps reduce calcium oxalate crystal aggregation. Though caffeine
does acutely increase urinary calcium excretion, several independent
epidemiologic studies have shown that coffee intake overal is protective

against the formation of stones.®

1.2.7.2. Treatment:

The goal of treatment is to relieve symptoms and prevent further

symptoms. (Kidney stones that are small enough usually pass on their

own.) Treatment varies depending on the type of stone. People with
severe symptoms might need to be hospitalized.

Collect urine for 24 hours after pass a stone, so can check urine to help

determine the type and cause of the stone. Knowing the type of the stone
may help prevent getting stones in the future. Most small stones [less than
5mm] move out of the body (pass) without the need for any treatment
other than taking pain medicine and drinking enough fluids. The
smaller astone is, the more likely it is to pass on its own. About 9 out of
every 10 stones smaller than 5mm and about 5 out of every 10 stones

5mm to 10mm pass on their own. ©

The average time a stone takes to pass ranges between 1 and 3
weeks, and two-thirds of stones that pass on their own pass within 4

weeks of when the symptoms appeared.(%°)




If pain is too severe, the stones are blocking the urinary tract or if
aso have an infection, there is probably suggest medical or surgical

treatment that include other treatment are:
(1)-Extracor poreal shock wave lithotripsy (ESWL) . (49

ESWL uses shock waves that pass easily through the body but are
strong enough to break up a kidney stone. This is the most commonly
used medical treatment for kidney stones.

(2)-Ureteroscopy. The surgeon passes a very thin telescope tube

(ureteroscope) up the urinary tract to the stone's location, where uses
instruments to remove the stone or break it up for easier removal.
Occasionally, may need a small hollow tube (ureteral stent) placed in the
ureter for a short time to keep it open and drain urine and any stone pieces.
Ureteroscopy is often used for stones that have moved from the kidney to

the ureter.
(3)- Percutaneous nephrolithotomy or nephrolithotripsy.

The surgeon puts a narrow telescope into the kidney through a cut
in back of kidney then removes the stone (lithotomy) or breaks it up and
removes it (lithotripsy).This procedure may be used if ESWL does not

work or if have avery large stone.

(4)- Open surgery.

The surgeon makes a cut in the side or the belly to reach the
kidneys and remove the stone. This treatment is rarely used. The size of

the stone, its location in the urinary tract, overall health, and other factors




are all considered in deciding which method to use when breaking up or

removing a kidney stone.

1.2.7.2.1 . Medicine for the treatment of calcium stones; ©

About 80% of kidney stones are calcium stones. Calcium stones

cannot be dissolved by changing diet or taking medicines. These
medicines may keep calcium stones from getting bigger or may prevent
new cacium stones from forming. Thiazides (such as
hydrochlorothiazide, chlorthalidone) and potassium citrate are commonly
used to prevent calcium stones. Orthophosphate is sometimes used. It has

more side effects than thiazides or potassium citrate.

1.2.7.2.2 . Medicine for the treatment of uric acid stones; ©

About 5% to 10% of kidney stones are made of uric acid, a waste
product that normally exits the body in the urine.

Uric acid stones can sometimes be dissolved with medicine.
Potassium and sodium bicarbonate (baking soda) prevent the urine from
becoming too acidic, which helps prevent uric acid stones.Allopurinol

(Lopurin, Zyloprim) makes it more difficult for body to make uric acid.

1.2.7.2.3. Medicine for the treatment of cystine stones: ©

Less than 1% of kidney stones are made of a chemica called

cystine. Cystine stones are more likely to occur in families with a disease
that results in too much cystine in the urine (cystinuria).Potassium citrate
prevents the urine from becoming too acidic, which helps prevent cystine
kidney stones from forming. Penicillamine (Cuprimine, Depen),
tiopronin, and captopril (Capoten) all help keep cystine dissolved in the

urine, which makes cystine-type kidney stones less likely to form.

1.2.7.2.4. Medicine for the treatment of struvite stones; ©




About 10% to 15% of kidney stones are struvite stones. They can also be
called infection stones if they occur with kidney or urinary tract

infections (UTIs).

These type of kidney stones sometimes are also called staghorn calculi if
they grow large enough.Acetohydroxamicacid,Urease inhibitors

(Lithostat) are rarely used because of their side effects and poor results.

1.2.7.2.5. Diuretics:

One of the recognized medical therapies for treatment of stonesis:

(A)- Thiazides: ©

a class of drugs usualy thought of as diuretics. These drugs
prevent calcium stones through an effect independent of their diuretic
properties: they reduce urinary calcium excretion. Sodium restriction is
necessary for clinical effect of thiazides, as sodium excess promotes
calcium excretion.

Thiazides work best for renal leak hypercalciuria a condition in
which the high urinary calcium levels are from a primary kidney defect.
They work well initialy for absorptive hypercalciuria . a condition in
which high urinary calcium is a result of excess absorption from the Gl
tract. With this condition they lose effectiveness over time, typicaly
around 2 years, and patients need a period off treatment to regan
effectiveness. Thiazides will cause hypokalemia and reduced urinary citrate
levels so should be given with supplements for each, usually as a

potassium citrate preparation.

(B)-Allopurinol:
Allopurinol (Zyloprim) is another drug with proven benefits in some

calcium kidney stone formers. Allopurinol interferes with the liver's




production of uric acid.Hyperuricosuria, too much uric acid in the urine, is a
risk factor for calcium stones. Allopurinol reduces calcium stone
formation in such patients. The drug is also used in patients with gout or
hyperuricemia(41)

However, hyperuricemiais not the critical feature of uric acid stones,
which can occur in the presence of hypouricemia. Uric acid stones are more

often caused by a combination of high urine uric acid and low urine pH.

Even relatively high uric acid excretion will not be associated with

uric acid stone formation if the urine pH is akaline.
Therefore prevention of uric acid stones relies on alkalinization of the
urine with citrate (sodium citrate, sodium bicarbonate, potassium citrate,
potassium  bicarbonate or acetazolamide, @ carbonic  anhydrase
inhibitor.Allopurinol is reserved for patients in whom alkalinization is
difficult. For patients with increased uric acid levels and calcium stones,
Dosage is adjusted to maintain a reduced urinary excretion of uric acid.
Serum uric acid level at or below 6 mg/dL is often the goal of the drug's

use in patients with gout or hyperuricemia. (42

1.2.8. Aims of the study

The aimes of the study are:

1- To evaluate compositions of kidney stone quality .

2- Toclarify the influence of sex, age and smoking on the kidney
stone composition .

3- Investigation on the change in the level of some enzymes in
serum of patients with kidney stone.

4- To predict the relation between kidney stone and change to

some biochemical (parameter) .







M aterials and methods
2.1. Materials

The materialsarelisted in table (2-1) and (2-2) .
2.1.1. laboratory Instruments
Table (2-1):list of Instruments used .

| nstrument company source
Centrifuge Kubota Japan
Spectrophotometer Cecil Ce 1011 France
Water bath Memmert Germany
2.1.2Chemicals:

The chemicals and kits that were used in this study were of the highest

purity and are listed in the table below with their suppliers.
Table (2-2) chemicals with their suppliers.

Material Company Purity%
glucose kit spin react -
Ureakit biomerieux -
Creatinine kit syrbio -

Uric acid kit spin react -
Calcium kit biomerieux -
Inorganic phosphorous kit randox -
Alkaline phosphates kit biomerieux -

Acid phosphates kit Human -

Total protien kit spin react -
Commercial kit of stone| Vaccine and serainstitute Iraq | -
analysis. _ Baghdad (VS).

Nitric acid L aboratory Reagent,(Gain land | 69-71%

chemical company)GCC.




Hydrochloride acid Fluka,swizerland 98%
Sulfuric acid Carlo Erba 95%
Sodium hydroxide Merck , Germany 98%
Potassium permanganate Merck , Germany 97%
Mercuric iodide BDH,U.K 98%
Potassium iodide Merck, Germany 98%

2.1.3. Patientsand control subjects:

During the period from July/2009 to December /2009 .Twenty eight
stones obtained from patients afflicted with urolithiasis. They were 20
males and 8 females. Their ages ranged from (7_60) years.

All of them attended the hospital of Al-Sadder teaching in Naaf city.
Stones were obtained by surgery .

The stones were washed to remove any dried blood or other matter, Dried

in an incubator at 37 °C, And weight .

They were pulverized in a motor ,a sample of the powered stone was
weighted. The residue after drying was divided into aliquots for chemical
analysis.The stone were subjected to quantitative analysis to determine
composition
2.1.3.1 Control Group:

The control group consists of people who were collected from medical
staff and relative who were free from signs and symptoms of Rena
disease, liver disease , cardiac disease, diabetes mellitus and
hypertension in AL-Sadder teaching hospital in Ngaf city They were 8
females and 20 males
2.1.3.2 Collection of Samples:

Five milliliters of venous blood were drawn from each fasting patient

(8-12 hours fasting ). Slow aspiration of the venous blood sample via the




needle of syringe to prevent Hemolysis with tourniquet applied else
fasting blood collection to purpose electrolytes anaysis above the
anterior cubital fossa. All the samples that were grossly Hemolysed were
neglected and other new samples were taken .

The collection of samples was conducted for a period of five months
Starting from (' July (2009 ) ending (December (2009) The samples were
dropped into clean disposable tubes ,left at room temperature for 20
minutes for clot formation and then centrifuged for 15 minutes at 3500

per minute.

2.2 Methods:

2.2.1 Determination of | norganic phosphor ous Concentration:
principle:

inorganic phosphate in serum reacts with molybdic acid to form a

phosphor molydic acid complex, which is reduced by ammonium

iron(IT)sulphate to molybdenum blue ,which is measured at 690nm. (43).

Procedure:
Table ( 2-3): procedure for determination inorganic phosphorous in serum

Reagent blank Standard Sample

Working reagent | 1.0( mL) 1.0( mL) 1.0( mL)

Deionized water | 30(pL) - -

Standard - 30(uL) -

Sample - - 30(L)

The Mixtured and then let stand for 10 min at 25°C. Read absorbance of
sample(A sample) and standard (A standard) against reagent blank,which
Ismeasured at 690 nm.




Calculation:
concentration of inorganic phosphorous

A sample

A standard

X  concentration of standard.

2.2.2 Deter mination of Creatinine concentr ation:

Principle: Creatinine in alkaline picrate solution, forms a color complex

(44).
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Picric acid (R2)

35 m moal/l

Standard (R3)

2.0 mol/l

Reagents are stable at room temperature.

Additional reagent:
Tri chloro acetic acid (TCA) 10%

Preparation of working reagent:

Mixed proportionally 1/1 the reagent R1 and R2

Deproteinisation procedure

Tri color acetic acid

0.5ml

Serum or plasma

0.5ml

Mixtured well. Centrifuge at 3500 rpm for 10 min then pour off the

supernatant.

Procedure:

Table (2-4): Procedure for determination of Creatinine concentration in

serum

Blank Standard Sample
distilled water | 0.5( mL) -
Trichloroacetic | 0.5( mL) 0.5( mL) -
acid solution
Standard - 0.5(mL) -
supernatant - - 1.0( mL)
Reagent 1.0( mL) 1.0( mL) 1.0( mL)
mixture




Mixtured and then let stand for 20 min at room temperature, read
absorbance of sample(A) and standard (A standard) against reagent blank.

which is measurement in 550 nm at 25°C.
Calculation:

Concentration of Creatininein serum or plasma:
(A) sample

= X concentration of standard.
(A) standard

2.2.3. Determination of calcium Concentration in serum:
Principle:

Ca-kit enables colorimetric determination of total calcium without
deproteinization, in human urine and serum. The calcium ion react with
the methylthymol blue indicator(MTB) in akaline medium.

Ca + MTB

The color intensity of the Ca-MTBcomplex, measured a 612nm ,is

» Ca-MTB complex

proportional to the quantity of calcium present in the sample.8-

hydroxyquinoline eliminations interference from magnesium.

Poly vinyl pyrrolidone(PVP) eliminates interference from proteins, (42

Procedure;

Table (2-5) : Procedure for determination of calcium concentration in

serum
Reagent blank standard sample

standard _ 10 pL _

sample _ _ 10 pL
0.5ml 0.5ml 0.5ml
0.5ml 0.5ml 0.5ml




Reagent(2):(methylthymolblue8-
hydroxyquinoline,PV P.Reagent(3):mono ethanol amine (MEA).

Mixtured and then performed photometry after one minute at 612nm and

25°C.
Calculation:
(A) sample
sample concentration = X concentration of
standard
(A) standard

2.2.4 Determination of acid phosphates Concentration:
Principle:

1-naphthyl phosphate is hydrolysed by acid phosphatase(AC-P) to
phosphate and 1-naphthol,which is converted (1-naphthyl phosphate) to
an azo dye.
the increase of absorbance at 405nm is proportional to the total acid

phosphtase activity in the sample. The prostatic acid phosphatase can be
determined indirectly by calculation of activity difference. (46)
Reaction principle:
1-naphthyl phosphate+H,O phosphate +1-naphthol
1-naphthol + 1-naphthyl phosphate — azo dye
Procedure. Warm working reagent and cuvettes up to the desired

temperture (25°C)temperture must be kept constant for the duration of the
test. pipette directly into Rat+Rb containing working reagents. Mixed and




transferred the solution into acuvette Ra and Rb.which Ra(Total acid
phosphate)+Rb(prostastic acid phosphatase).

Table (2-6) : Procedure for determination of acid phosphates in serum

Pipette into cuvettes

sample 100 pL 100 pL

Working reagent Ra 1000 pL

Working reagent Rb 1000 pL

Ra: citrate buffer(pH 5.2),Rb:1-naphtyl phosphate).

Mixtured,readed the absorbance Al after 5 minutes and start the stop
watch at the same time and wave length at 405 nm. Readed the
absorbance A2 exactly afterSmin.at 25°C.

A2-Al= AA

Calculation:

Calculation the total acid phosphatase activity in sample using following

factor:
U/I 25°C
Total acid phosphatase (AA reagent | 149
Ra) x

2.2.5 Determination of alkaline phosphatase Concentration:

Principle:

Colorimetric determination of alkaline phosphatase activity according to
the following reaction :

Alkaline
Phenyl phosphate —m;bﬁm—mhenolmhosphate
The liberated phenol is measured in presence of 4-aminoantipyrine and
potassium ferricyanid.the presence of sodium arsenate in the reagent stop

the enzymatic reaction®”




procedure:

Table (2-7) : Procedure for determination of akaline phosphates in

serum
Serum Serum blank | standard Reagent
sample blank

Reagent(1) 2ml 2ml 2mi 2ml

Reagent(1): (disodium phenyl phosphate bicarbonate, buffer
pH=10,sodium merthiolate

Incubated for exactly 15 minutes at 37 °C.

Serum o+ pL _ _ _
Reagent(2)phenol | _ o+ uL .
Incubated for exactly 15 minutes at 37 °C.

Reagent(3) 0.5ml 0.5ml 0.5ml 0.5ml

Reagent(3): 4-amino antipyrine,sodiumarsenate. Mixtured potassium
ferricyanid.

Distilled water well or preferably vortex.

Reagent(4) 0.5ml 0.5ml 0.5ml 0.5ml
serum _ ©« uL _ _
Distilled _ _ _ o+ UL
water

Mixtured and then let stand for 10 minutes in the dark measure and wave

length is 510nm.

Calculation: (A) serum sample — (A) serum blank
sample concentration = X
concentrate stander
(A) standard
U/100ml: n=20

U/L: n=142




2.2.6. Determination of uric acid Concentration:

Principle:

Uric acid is oxidized by uricase to all Antoine and peroxide(H,O,), which
under the influence of (4-AP ) (4-aminophenazone) and(DCPS) (2,4-di
chlorophenol sulfonate forms ared quinonei mine compound:

Uric acid +2H,0+0, — Uricase —» Allantoine + CO, + 2H202

2H,0,+ 4-AP+DCPS __pop—» quinoneimine+4H,0

the intensity of the red color formed is proportional to the uric acid
concentration in the sample. 2
Procedure:

(1) adjust the instrument to zero with distilled water.

(2) Pipette into acuvette.

Table (2-8): Procedure for determination of uric acid concentration

in serum
blank Standard Sample
Working reagent(ml) | 1.0 1.0 1.0
Standard (L) _ 25 _
sample(pL) _ _ 25

(3) mixtured and incubate for 10min at (25 °C).

(4)-Readed the absorbance (A) of the samples and standard , against
the blank at wavelength 520 nm. The color is stable for at least 30
minutes.

Calculation of concentration of uric acid:

A sample

= X concentration of standard
A standard




2.2.7. Determination of urea Concentration:
urea Kkits enable end enzymatic determination of urea
concentration(urease_modified bertha lot reaction in human) serum,

plasma urease hydrolyzes urea by producing ammonium.

Urease

UREA+H,0 » 2NH3;+ CO,

In an alkaline medium, the ammonium ions react with the salicylate
and hydrochlorite to form agreen colored
indophenol (2,2_dicarboxylindophenal).the reaction is catalyzed by the

sodium nitroprusside.

NH4+ salicylate+hydrochorid » indophenol.
The color intensity is proportional to the urea concentration in the

sample .the possible presence of heavy of metals inhibits the

: : : .. (505
formation of indophenol EDTA lifts the inhibition

Procedure:
Table (2-9) : Procedure for determination of urea concentration in

serum
Reagent blank Standard sample
Standard _ 10uL .
sample _ . 10uL
Working Iml Iml 1ml
solution

Mixtured and then incubated for 5minutes at (20 25 °C)
| Reagent(NaOH),(NaCLO) | 200pL | 200pL | 200pL |
Mixtured and then incubate for 5min at (20_25 °C) and measurment at
wave length 580nm.
Calculation:
sample concentration =
standard

A sample

X concentration of

A standard




2.2.8. Determination of glucose concentration :

Principle: Glucose oxidase catalyses the oxidation of glucose to gluconic
acid . the formed hydrogen peroxide (H,O,), is detected by a
chromogenic oxygen accepter, phenol_aminophenazone in the precence
of peroxidase.

glucose oxidase
catalase

B-D-glucose+ O,+ H,O

H,O,+phenol+aminophenazone : >
H,O precence of peroxidase

» gluconice acid +H,0,
quinone +

Theintensity of the color formed is proportional to the glugose
concentration in the sampl &%

Procedure:
(1) Adjust the instrument to zero with distilled water.

(2) Pipette into acuvette:

Table (2-10) : Procedure for determination of glucose concentration in
serum

blank standard sample
Working reagent | 1.0(ml) 1.0(ml) 1.0(ml)
Standard(pL) . 1.0 _
sample(pl) . . 10

(3)Mixtured and incubated for ( 20) min at room temperturein (25 °C).
(4)Readed the absorbance(A) of the samples and standared,against the
blank. The color is stable for at least 30 minutes and measurement at
wave length is 505nm.

Calculation of concentration of glucose :
A sample
= X concentration of standard
A standard

2.3.9. Determination of Total protein concentration:

Principle:
Protein gives an intensive violet _blue complex with copper salts in an
alkaline medium. lodide is included as anti oxidant. The intensity of the
color formed is proportiona to the total protein concentration in the
sampl o59,(59)
Procedure:




(DAdjust the instrument to zero with distilled water.

(2)Pipette into acuvette:

Table (2-11) : Procedure for determination of total protein concentration
In serum

blank standard sample
Reagent(ml) 1.0 1.0 1.0
Standard(pL) _ 25 .
sample(pl) _ . 25

Reagent(Biuret): sodium potassium tartrate,sodium iodide, potassium
iodide, copper(IT)sulphate
(3)Mixtured and incubated 5min or 10 min at room temperture.

(4) Readed the absorbance(A) of the samples and standared,against the
blank .The color is stable for at |east 30minutes and measurement at wave

length is 540nm.

Calculation of concentration of total protien=

(A) sample X concentration of standard
(A)Standard

2.2.10. Qualitative Analysis of stone:

For a complete chemical analysis,small portion of powdered calculi
were added into 5 test tubes to check for the individuas

constituents according to the following approaches:

2.2.10.1. Calcium:

1-five drops of hydrocloride acid (10%) were added to the first test tube.

2-Two drops of sodium hydroxide(20%) were added to the same test
tube . the appearance of white cloudy precipitate was interpreted as
postive for the presence of calcium. ©®

Reagent:

1-10%HCL :preparted by dilution 10ml of concentrated HCL to 100ml
with distilled water.




(2)-20% NaOH : prepared by dissolving 20gm of NaOH in 100 ml of
distilled water.

2.2.10.2. oxalate and carbonate:

1-To a seconed test tube few drops of hydrochlorid acid (10%) was
added.

The appearance of tiny bubbles was interpreted a postive for carbonate.
2-To the residue that remained after heating and cooling , afew drops of
hydrochloride acid(10%) were added. The effervescence at this point
when there was none before heating were showed the presence of oxalate
in stone. ©”

2.2.10.3. Uricacid:

1-To asmall amount of the pulverized stone,1to 2 drops of concentrated
nitric acid was added.

2-The solution was evaporated slowly just to dryness, apink_orange color
was formed in the presence of uric acid .

3-The tube was cooled and severa drops of concentrated sodium
hydroxide were poured, apurple color was developed that indicate the
presence of uric acid. ©®

Reagent :

1-2.5 M NaOH : was prepared by dilution of 156.3ml of 4 N NaOH to
250 ml of distilled water.

2.2.10.4. phosphate:

1-To the fifth test tube 3 drops of 3.5 % ammonium molybdate in 25%
nitric acid was added.

2-The tube was heated,the appearance of distinct yellow color was
interpreted as positive for phosphate.®®

Reagent:

1-Ammonium molybdate (3.5%):3.5 g of ammonium molybate was
dissolved in a solution preparted by mixing 25 ml of concentrated nitric
acid with 75ml distilled water .

2.2.10.5 Ammonium ion :

A mmonium ion was detected by the following methode :

1-A small amount of the powdered stone was heated with 2ml of 0.6 M
hydrochloric acid.

2-The tube was cooled and neutralized with 2.5M sodium hydroxide.
3-Then 0.5 ml of Nessler solution was added.




4-The apperance of orang —brown precipitate indicated the presence of
ammonium in the sample.®®

Reagents:

1-0.6M HCL :prepared by dilution of 4.95 ml of concentrated HCL to
100ml of distilled water .

2- 2.5M NaOH : prepared as mentioned in section (2.2.10.3)

3- Nesde' s solution prepared by dissolving 100g of mercuric
iodiede(Hgl,)

and 70g of potassium iodied (K1) in 400ml of distilled water . The
mixture was rotated until a complete dissolving ; 100g of NaOH was
dissolved in about 500ml of distilled water.The latter was cooled
thoroughly and added with constant shaking to the first mixture. The
solution was made up to one liter with distilled water.

2.2.10.6. Determination of calcuim Concentration in urine (24 hours
collection):
As described in item (2.2.3).“°

2.2.10.7. Determination of oxalate concentration in urine(24 hours
collection):
Determination of Oxalate concentration was estimated to the
permanganate titration method .*°
1- Five ml of urine sample was mixtured with 5ml of 1 N H,SO,.

2- The solution was warmed in (65_80 oc ),to facilitate the dissolving of
oxalate in urine sample.

3- The solution warmed titrated with (0.1 N) KMnO,.

4- The volume of permanganate equivalent volume the sample oxaate in
urine, until the pink color of permanganate being stable .

Reagent:
1- potassium permanganate (0.1 N): 0.07 g of potassium permanganate
was dissolved in 25ml of distilled water .It was filtered before the use
and stored in adark bottle .

2- sulfuric acid (1N): prepared by dilution 14.2ml of concentrated
sulfuric acid to 500ml with distilled water.




Calculation:

The concentration of oxalate found in the urine was calculated from the
volume of the equivaient potassium permanganate solution.

2.2.9.8 Determination of Total protein in 24 hour urine collection:
Urine Total protein was estimated using precipitation with tri chloro

acetic acid(TCA) by Turbid metric method.®”

M ethod:

1- One ml of urine sample was taken.

2-Three ml of distilled water was Add and mixture.3-one ml of mixture
was pipette and then (4)ml of trichloroacitic acid solution 10% was add
,then the turbidimetry method was read at wave length 450 nm.

2.3. Statistical Analysis:

The Result expressed as MeanstSD and analyzed statistically. All
the biochemical constituent between smoker, sex diffrencesand 24
hour urine are analyzed using student'st test. While the influence of
age of patient's were expressed by liner regression analysis. Result's

less than p<0.05 is considered significant.
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3.1. The description of mean percentage of kidney

stone composition :

In the current study , 24 urinary calculi were obtained from
patients afflicted with Urolithiasis. These calculi were examined for heir
shapes. Some shapes of these calculi in which mulberry stone, ajack
stone and staghorn stone, which were examined. Composition and
constituents of renal calculi were measured by quality analyzed of urinary

calculi.
3.2. distribution of individual components in kidney

stone:

The frequency of individual component in the quality analyzed
kidney stonewas expressed in histograms fig(3.1). The percentage of
constituent of calcium and oxaatea higher values compared in
males with those of females. Uric acid percentages were found to
be elevated in malescompared with females patients. Phosphate and
ammonium showed a higher percentage of these constituent in
children compared with patients.

3.3.The effect of sex on the constituent serum of

patients with kidney stone:
Kidney stone isolated from malesand females were divided
according to the sex patients. There were (16) urinary calculi isolated

from maes and ( 8 ) were isolated  from females.

The results were evaluated by using student'st test analysis.The
analysis of blood sample of patient with renal calculi was pointed
out .The highest persentage of constituent of renal calculi is found in

male patients compared with female patients.




To study the variations between male and female patients.

blood wasanalyzed by using student's ttest anaysis.Theresult of
current study pointed out that decreased significantly (P>0.05), in
blood glucosein male compared to female patients, Others constituents
were appeared to increased level (P<0.05)of all studied parameters
in male patients, compared to the female patients. Table(3.1).

3.4. The effect of age on the constituent serum of

with Kkidney stone:

To find the effect of age on the parameter of urinary calculi
composition, Patients were categorized into three groups. Group (1)
consisted of patientswith age 7.0 and up to 19 years, Group ( 2)
contained those with age 20.0 and upto 48 vyears.
Group(3)comprised patients with age 50.0 and up to 60.0 years. To find
the relationship between age and constituent of blood of patients with
renal calculi, by using liner regression analysis. The linear regression
analysis stated a significant positive correlation for glucose ,urea ,uric
acid , Creatinine, calcium and total protein with age of patients (r=0.4
,p<0.05) ,(r=0.4,p<0.05), (r=0.4, p<0.05) (r=0.4, p<0.05), (r=0.06,
p>0.05), (r=0.3, p<0.05) while found significant negative correlation for
phosphorous, ,acid-phosphate, and alkalin-phosphatate with age patients
(r=-0.5, p<0.05), (r=-0.3,p>0.05),(r=0.3,p>0.05), respectively fig (3.2
from(A_l).

3.5 The effect of smoking on the constituent of serum of patient
with_kidney stone:
Unexpected result may be related to small number of

smoker group of patients with urinary stone.Unfortunately, therefore




, further investigation we need to reveal the above relation.
Table(3.2).

The result of 24 hours and urine collection of ( 21) patient and
(14) individuals as control group.Two groups were matched to
age and sex.The analysis was carried out by using student t

test and liner regression Analysis.

The current study exhibited that significant (P<0.01) differences
between urine calcium of patients compared to the control group.
While total protein appeared significant (P<0.05).

differences between urine total protien of patients compared to the

control group.

Additinally urine oxalate concentration analysis was revaled
significant (P<0.05) of patients when compared to the control group.
As shown table (3.3).0n the other hand .The differences between
patients and control group for the calcium, oxaate and total protien
concentration were descripted and through the diagram as shown figure
(3.3.a),(3.3.b) (3.3.c) respectively.




Table (3.1) :Shown The effect of sex on the constituent of

serum of patient with kidney stoneunder our study:

98.05*+31.599

Glucose mg/L

119.38+27.749
35.880**+20.6248

Urea mg/L

35.000+25.315
1.1200**+0.95955

Creatinine mg/L

0.8500+0.50927
5.1900**+1.61470

Uric acid mg/L

4.8875+2.11420

8.8750* *+1.43486

Calcium  mg/L

8.4875+1.24721




Phosphorous mg/L | Male 20 3.0964**+0.39203 15 -32 N.S
Female 8 2.9143+1.04233 15 -55
Acid-phosphate U/L | Male 20 4.1090**+1.69615 15 -70 N.S
3.4175+£2.17706
Female 8 1.04 -75
Alka-phosphate U | Male 20 62.7071**+32.582 15 -124 N.S
59.1464+12.94405 30 -113
Female 8
Total protien mg/L || Male 20 67.2500* * £7.28501 59 -76 N.S
Female 8 65.2500+7.54548 50 -75

*P<0.05
**N.S=Non significant

Table (3.2): Shown The effect of smoking on the constituent of

serum of patient with kidney stoneunder our study:

o T ene T wers T

Glucose mg/L Smoking 4 110.50+24.960

Nonsmoking 24 103.08+32.865

Urea mg/ L Smoking 4 26.2500+5.67891

37..1917+22.90384
0.7250+0.15000

Nonsmoking 24
Smoking 4

Creatinine mg/L

Nonsmoking 24 1.0958+0.90817

Smoking 4

Uric acid mg/L 5.3750+1.00125 |




Nonsmoking 24 5.0583+1.84153

Calcium mg/L Smoking 4 8.8500+1.11206 N.S

Nonsmoking 24 8.7500+1.43133

Phosphorous mg/L Smoking 4 2.3500+0.55076 N.S
3.0083+1.8223
Nonsmoking 24

Acid- phosphateU/L | Smoking 4 3.3875+1.63930 N.S
3.9988+1.87927
Nonsmoking 24
Alk-phosphate U/L Smoking 4 93.0000+34.81379 N.S
57.6583+3003223
Nonsmoking 24
Total protein mg/LJ Smoking 4 68.2500+£6.23832 N.S
65.4167+7.60959

Nonsmoking 24

N.S= Non significant

Table (3-3): Shown The result of 24 hour Mean urine collection
for calcium, oxalate, and total protien in patient and control

group under our study.

I NI M

Calcium (mg /day )] (patient) 701.719+ 627.91 P< 0.01
(control)  217.714+38.980




Oxalate (mg /day )] (Patient) 0.333+0.022
(control)  0.213+0.00338

Tota protein(mg/day) || (Patient) 0.7119+0.819

(Contral) 0.322+0.02171
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4.1. Thedescription of mean percentage of kidney stone

composition:

Kidney stone formation is a complex process, Including crystal
Nucleation growth, and aggregation and crystal retention within the
rena tubules. (6263 Crystals form in the urine that supersaturated with
particular salts such as calcium oxalate ,calcium phosphate, and urat .(6%
calcium oxalate is the most common crystalline components of calculi.

In a majority of stone former, the initial step of calculi formation is
crystallization of calcium oxalate supersaturated is directly related to
the urinary concentrations of calcium and oxalate and inversely
related to those of magnesium and citrate. ®® The result of the
current study indicated a higher average of calcium and oxalate in
male when compared with female patients. However these findings
agreement  with Hodgkin son and et d () had stated ahigher average

of cacium oxalate from male compared with female patients.

Although calcium oxaate is the maor component of most
renal calculi,29%of all calculi contain calcium phosphate mostly in
the form of hydroxy apatite. 7 It has been proposed that hydroxy
apatite forms the nidus of all calcium based calculi, serving assite
for heterogeneous nucleation. ¢

Some evidence indicate that an apatite nucleus is present
in central nidus of 97% of kidney stone. 9 The other
mechanism by which bacterial infection can induce calculi
formation is by an ateration in the excretion of the enzymes. Dug

Toil et a.(’Q hadsuggested that a factor in Urolithiasis is an




ateration in the excretion of the enzymes urokinase and siaidase.

According to their theory, decreased urokinase and increased
sididase in urine leads to theformation of mineralizable matrix.
Bacterial infection with proteous mirabilisand E.coli decrease
urokinase and increase sialidase activity.

Upto one third of patientswith calcium calculi have a
history of urinary tract infection, usually associated with E.coli (")
Another explanation is that the deficiency of intestinal bacteria
naturally digest oxalate may be the cause of the elevated prevalence
of calcium oxalate calculi . When the bacteria are lost due to
antibiotic use, the patients is likely to have increased oxalate
absorption. (2 Other factors may aggravate this phenomenon like
the supplement of calcium in women, the sex and the seasonal
variation .("® The urinary system is structured in a way that helps
ward off infection. The ureters and bladder normally prevent urine
from blacking up toward the kidneys, the flow of urine from
bladder helps wash bacteria out the body. In men, the prostate

gland produces secretions that slow bacterial growth.

Women are found to have a greater occurrence of urinary
tract infections Primarily. because the urethra is short ,making it
easier for bacteria to reach the bladder (47 The results indicated
increased phosphate, and ammonium average in children patient.
However itcan be concluded that the abnormalitiesin children

such as vesicoureteral reflux, urinary obstruction, and present




hematuriathat made them with high probability to form infections
calculi. (76)

The current investigation demonstrated a high average of
uricacid in malethan the female patients. The variation was
seemed to be age dependent phenomenon. Unforunately calculi

protein  was not measured in this study.

Severa reports demonstrated increased protein average in
females compared with males. (/)

However Some authorspointed out that elevated protein
content in calculi of female patients may belong to the E.coli
infection., this infection may cause glycosaminoglycan layer damage,
thereby facilitating bacterial adherence , tissue inflammation,
production of organic matrix, and crystal matrix interaction . (/® In
some reports, It has been suggested that cystine stone occur only in
the patients with cystinuria, unforunately cystinuria was not measured
in this study.

The heterozygote for cystinuria generally dose not excrete
enough cystine into urine to be increased risk for cystine stone.
(9 n addition, It has been found that cystinuria accounting for 6%

to 8% of children urinary calculi causes.(®% 8D

4.2. Distribution of individual component in kidney
stone:

calcium and oxalate percentages were found to be higher than
that of phosphatein the examinated calculi. It is believed that the
predominant calcium and oxalate percentages in calculi are related
to the nutritional factor in population High protien in take of

animal origin contributesto hyperuricosuria,Hypercalciuria, and




hypocitraturia. 283 |n the past it isrecommended calcium restriction
However, it hasbeen to avoid hypercalciuria.(®)

found areduction in urinary oxalatelevel associated with increased
intake of dietary calcium. ®) Elevated dietary oxalateintake may
cause raised oxalate excretion and induces calcium calculi
oxalate formation . (8687
The restriction of oxalate intake has been shown to reduce the
urinary oxalate excretion ,but do not prevent calculi formation .
(8889 Some authors mentioned other causesof oxalate predominancy
in calculi other than the nutritional factor. Intestinal disease may
contribute to the promotion of calculi formation due to
malabsorption . (3091

Uric acid percentages in calculi were found to have high
values with respect to other components. This finding may belong
to the over ingestion of purine-rich foods. (@ Some times, there is
an overproduction of uric acid and hyperuricosuria despite the
ingestion of low purine diet. Dehydration may beinvolved as
essential cause for the super saturation of urine with respect to uric
acid . ®3® ThepH of urine may be implicated asadirecting factor

for the super saturation of urine and crystals formation. (%49

4.3. Sex differences of kideny stone composition:

Nephrolithiasis is amulti-factorial disease influenced by
environmental as well as hormona and genetic factors .9 Its
frequency has risen with the development of humanity and varies
with the country and geographic area .(%9) Men are at grestest
risk of developing kideny stone with incidence and prevalence

rates between twoand four times that of women .(%8%)




In the current investigation a higher rate of urinary calculi
disease is reported in males than in females, about three males are
afflicted for every female. These result are expected to be
obtained. Females excrete more citrateand have lower
incidence of stone formation than males. Therefore Citrate was
found to play several important rolesin protecting females against

urolothiasis. (100

In addition, the lower risk of urinary calculi formation in
female may bedue to the decreased urinary saturation with calculi
forming salts. %) Curhan et a . 19 and Asplin et a . (109
demonstrated decreased incidence of urinary calculi formation in

females as compared with males.

Baker et a .19 were found that 70% of al stones analyzed
were from men. Men wereat greater risk producing calcium
oxalate stones and uric acid stones .Women were at greater risk
of infection stones.

In the present investigation a higher contents of calcium oxalate
and uric acid. The percentage was (79% for male and 21% for
female).male when compared with those female calculi.

These result are considered with those reported by Hodgkin son and
et a. 0 who reported that ahigher average of calcium oxalate in
male calculi compared with female calculi. The most likely
explanations for these result are that testosterone increase
endogenous production by liver. While estrogens decrease urinary
oxalate excretion .(1%) |n addition to that some authors mentioned
other causes for calcium oxalate predominancy, Ryall et al . (106

found associated high urinary uric acid concentration with reduced




inhibitory activity of glycosaminoglycans since the latter compounds
concentration is more higher inwomen than in men and consider

as naturaly inhibitor for calcuim oxalate calculi formation.
4.4.The effect of age on kidney stone compositions:

Renal stone formation is associated with various
disorders, including renal tubular acidosis, hypercalciuria

,Jhyperoxaluria, hypocitraturia, hypomagnesuria, and hyperuricosuria.
(62,107)

These disorders have avarity of causes but ultimately result in
abnormal urinary pH and in excretion of calcium ,oxalate, citrate
;magnesium, and uric acid .%@ and itsresult from averity of
metabolic and nutritional factors in genetically susceptible
individuals. 1% The most frequent age for kidney stone formation
was found (20-48) years. These result are compatible with reported
by others (Lavan et a . %) colella (119 The result of current
study stated that ahigher averages of rena calcium and oxalate
contents in the group (20-48) years .The significant negative correlation
of calcium and oxalate contents with the patient's age which
indicate the lower of urinary excretion of calcium and oxalate
concentration with the progression age of patient. However, the
data of age study on the composition of renal calculi exhibited higher
uric acid contents in old age patient (60-65) years and significant
positive correlation of uric acid content with the age of patients.

Thus elderly patients are more prone for formation of uric acid
stone rather than calcium oxalate stone. It has been mentioned that
the peak of urinary calcium excretion is age (35-45)years, While
there is a peak age of endogenous oxalate production occurs at age of
30 years. 111112) Ammonium and phosphate contents in kidney stone

were found to have higher average in between (7-18) years. The relation




revealed negative correlation with the age of patients .

These result may reflect ahigher excretion of citrate and
magnesium in children. The consequences are inhibition of calcium
oxalate stone formation and a susceptibility to form other types of

stone .(113)

4.5.The effect of smoking on kidney stone compositions:

Many report refers to the clear effect of such parameter.
Unlikely ,present data dose not found important effect of smoking
habit of the studies parameter. Probably, dueto Small population of
research and limited time study according to the systematic and

low of postgraduate study .

Conclusions
1- Males are more afflicted withrenal stone than females.
2- Renal calculi increase gradually with the progress of age.
3- The predominant of uric acid ,calcium and oxalate contents in the
studied renal calculi .
4- 24 hours of urine collection reflect clear relationship between

hypercalciuria, hyperoxaluria and hyperproteinuria with renal calculi .

Recommendations;




(1)-Establishment of idrological stone therapy center in AL-Forat AL-

Awsat .

(2)-More effort of laboratory qualitative analysis of kidney stone.

(3)- Using of technique Fourier transform infrared spectroscopy (FTIR)

in kidney stone analysis.

(4)-Public Education about stone formation and treatment.

(5)-Control of chronic disease ,for example A family history of kidney

stones, hypertension, history of gout, primary hyperparathyroidism,

diabetes mellitus and chronic metabolic acidosis.

(6)- More Studies about Relation between Smoker and Renal calculi.




///

Reterences




Refer ences:

(1)- Potts, Jeannette M. Essential Urology: A Guide to Clinical
Practice. Humana Press. pp. 129. (2004).

(2)-Tarkan, Laurie "A Rise in Kidney Stones Is Seen in U.S.
Children". New Y ork Times. (2008 ).

(3)- Eknoyan, Garabed "History of Urolithiasis'. Clinical Reviewsin
Bone and Mineral Metabolism 2 (3): p. 177-185. (2004).

(4)- Shah J, Whitfield HN "Urolithiasis through the ages'. BJU
International 89 (8): 801-10. (May 2002).

(5)-Coallins, C. Edward A Short Course in Medical Terminology.
Lippincott Williams & Wilkins. (2005).

(6)- Parmar MS Kidney stones. BMJ, 328(7453): p. 1420-1424.
(2004).

(7)- Edelson, Ed "Kidney Stone Shock Wave Treatment Boosts
Diabetes, Hypertension Risk. (2006).

(8)-Heptinstall, Robert H. J. Charles Jennette, Jean L. Olson.
Heptinstall's pathology of the kidney. 1 (6" Ed.). Lippincott Williams &
Wilkins. p. 1063. (2007).

(9)- Macaluso JN: Ureteral Stents: Usage Before, During and After
Stone Treatment. Problemsin Urology, Vol 7 #4, 590 - 600, (1993).




(10)- Moe, Orson W. "Kidney stones. pathophysiology and medical
management”. The Lancet 367 (9507): p. 333-344. (2006).

(11)- Stamatelou, Kiriaki K.; Francis, Mildred E.; Jones, Camille A;
Nyberg Jr., Leroy M.; Curhan, Gary C. "Time trends in reported
revalence of kidney stones in the United States. 1976-1994". Kidney

International 63: p. 1817-1823. (2003).

(12)- Brown, C.M., and Purich, D.L. Physical chemical processesin
kidney stone formation. In Disorders of bone and mineral metabolism.
F.L. Coe and M.J. Favus, editors. Raven Press. New York, New York,

USA. P. 613-624.( 1992).

(13) -Parks, J.H., Coward, M., and Coe, F.L. Correspondence between
stone composition and urine Supersaturation in nephrolithiasis. Kidney
Int.51: p.894-900. (1997).

(14) -Parks, JH., Goldfischer, E.R., and Coe, F.L.Changes in urine
volume accomplished by physicians treating nephrolithiasis. J. Ural.
169: p.863-866. (2003).

(15)- John R . Asplin :Harrison's Principles Of Internal Medicine
.Electronic version 15th Edition. P. 283-402. ( 2001).

(16)-Halabe A, Sperling. "Uric acid nephrolithiasis’. Mineral and
electrolyte metabolism 20 (6): p. 424-31. (1994).

(17) -Lloyd, S. E.; Pearce, S. H. S.; Fisher, S. E.; Steinmeyer, K.;
Schwappach, B.; Scheinman, S. J.; Harding, B.; Bolino, A.; Devoto, M.;
Goodyer, P.; Rigden, S. P. A.; Wrong, O.; Jentsch, T. J.; Craig, |. W.;




Thakker, R. V. "A common molecular basis for three inherited kidney
stone diseases’. Nature 379: p. 445-449. (1996).

(18)- Hyperparathyroidism. National Endocrine and Metabolic Diseases
Information Service. (2006).

(19)- Ginalski, J. M.; Portmann, L.; Jaeger, P. "Does medullary sponge
kidney cause nephrolithiasis?. American Journal of Roentgen logy 156 (4):
p. 872-3. (1991).

(20)- Duncan SH, Richardson AJ, Kaul P, Holmes RP, Allison MJ,
Stewart CS. Oxaobacter formigenes and its potential role in human
health. Appl Environ Microbiol ;68: p. 3841-7 (2002).

(21) -National Research Council . Fluoride in Drinking Water: A
Scientific Review of EPA's Standard. New York: National Academies
Press. (2002).

(22)- Smith, Donad Ridgeway; Tanagho, Emil A.; McAninch, Jack W.
Smith's General Urology. McGraw-Hill Professional. (2003).

(23)- Goodwin, J.S.; Mangum, M.R. "Battling quackery: attitudes about

micronutrient supplements in American academic medicine". Archives of Internal

Medicine]volume=158 (20): 2187-91. (1998).
(24) - http://www.sciencedaily.com/rel eases/(2008).

(25)-Taylor EN, et al. Obesity, weight gain, and risk of kidney stones.
JAMA, 293(4): 455-462. (2005).

(26)-Weaver, S. H.; Jenkins, P. et a. Rena and Urologica Care".
Illustrated Manual of Nursing Practice (3rd ed.). Lippincott Williams &
Wilkins. (2002).




(27)-Jennette, J. Charles; Heptinstall, Robert H. J. Charles Jennette, Jean
L. Olson et a.. ed. Heptinstall's pathology of the kidney. 1 (6th ed.).
Lippincott Williams & Wilkins. p. 1063. (2007).

(28)-Rodman, John S. "Struvite Stones'. Proceedings of the International
ASTIF Meeting, New Frontiersin Renal Stone Disease. 81. (1999).

(29)-Pietrow, Paul K.; Karellas, Michagl E. "Medicd Management of
Common Urinary Calculi". American Family Physician 74 (1): p. 86-94.
(2006).

(30)-"BestBets:  ultrasound vs CT  scan for  detecting  calculi".

(31)-Anonymous "How are kidney stones treated?'. Kidney Stones in Adults.
National Institute of Diabetes and Digestive and Kidney Diseases.(2007).

(32)-Anonymous. "Kidney Stones’. Cape Fear Valey Medica
Center.(2008).

(33)-Goldfarb, David S.; Coe, Fredric L. (November 15, 1999).
"Prevention of recurrent nephrolithiasis'. American Family Physician 60 (8):
2269-76. (1999).

(34)-Hassdll, Beverly:"Too much soy could lead to kidney stones'. EurekAlert.

(35)-Kelera,, T.; Jansen, B.; Hesse, A. "Effect of blackcurrant-, cranberry- and

plum juice consumption on risk factors associated with kidney stone formation”.

European Journal of Clinical Nutrition 56 (10): 1020-1023.(2002).



http://www.bestbets.org/bets/bet.php?id=964
http://www.eurekalert.org/pub_releases/2001-08/acs-tms082801.php.Retrieved

(36)-Odvina, Clarita V. "Comparative Value of Orange Juice versus
Lemonade in Reducing Stone-Forming Risk". Clinical Journal of the
American Society of Nephrology1(6):1269-74. (2006).

(37)-O'Connor, Anahad "The Claim: Too Much Cola Can Cause Kidney
Problems'. The New Y ork Times. (2008).

(38)-Cameron JS, Simmonds HA. "Use and abuse of
alopurinol”.BritishMedical Journa 294(6586):1504-5. (June 1987).

(39)-Teichman JMH : Acute rena colic from ureteral calculus .New
England journal of Medicine,350(7):648-693.(2004).

(40)-American Urological Association and European Association of
Urology Urethral Calculi: Guideline for the Management of Ureteral
Calculi. (2007).

(41)-Taylor, Eric N. coauthors=Stampfer, Meir J.; Curhan, Gary C.
"Dietary Factors and the Risk of Incident Kidney Stones in Men: New
Insights after 14 Y ears of Follow-up". Journal of the American Society of

Nephrology 15 (6): 3225-3232. (2004).

(42)-Rodman, John S.; Seidman, Cynthia. No More Kidney Stones.
(1996).

(43)-Goldenberg H.,et d., clin chem. 12:871. (1966)..

(44)-henry,R.j.,clinical ,chemistry,principle,and,technigue,secondedition,
Harper and row,p.543, (1974).




(45)- Gindler E.M. ,king J.D —rapid colemetric demination of calcium in
biologic fluid with methyl thymol blue-AM.J.clin. path.- vol 58,n4,P376-
382. (1972).

(46)- Hillmann G., z. klin. chem . klin biochem. 9,273 . (1971).
(47)-Kind P,RN,king E,J estimation of plasma phosphates by
determination of hydrolyses phenol with amino-antipyrine.J.clin.path.,

7,322-326. (1954).

(48)- schuitzaA.uric acid .kaplan A et a. clin chem the C.V. Mosby
CO.ST Louis Tornoto.priceton. p. ( 1261 1266) and 418. (1984).

(49)-fossati Pet al. Clinchem., 26:227 231. (1980).

(50)- Fawcett JK., A rapaid and precise methode for the determination
of urea_J.clin path.VOL,13.P.(156_159). (1960).

(51)-Opatton c.j., CROUCH S.Rspectrophotometer and  kinetic
investigation of bertha lot reaction for the determination of ammonia .

anal. Chem. vol,49n3 P(464_469). (1974).

(52)- Kaplan I.A .glugose. Kplan A et a. Clin chem the c.v Mosby co.st
louis Toronto. Princeton . p.(1032_1036) .( 1984).

(53)-Trinder P. Ann clin Bio. 6: p.(24_33) ( 1969).




(54)-koller A. Total serum protein. Kaplan A et a .clin chem the C.V
Mosby co .ST louis. Torondo .princeton; p.(1316 1316) and 418.
(1984).

(55)-Burtis A et al .tietz textbook of clinica chemistry, 3 AACC
(1999).

(56)- Beder MF,yveith DA,Morriss RH, et a . Technical section:
Analysisof urinary calculus.AM .J.clin. path.34(4):553-559. (1964).

(57)-Freeman J A and beeler MF. Kidney stone anaysis. Post grad.
Med.46: p.(51-56) (1969).

(58)-Fiereck EA. Analysis of calculi In: Tietz:Fundamentals of clinical
chemistry .W.B. saunders company. P (1023) . (1982).

(59)-Hodgkison A. Combined quatitative and quantitative procedure for
chemical analysis of urinary calculi. Jclin. Pah.24:147-151. (1971).

(60)-Larsson L, Srbo B, Tiselius HG,. A method for quantitative wet
chemical analysis of urinary calculi. clin. chem. Acta.140:9 20. (1984).

(61)- Gerbaut,L. And Macart,M clin .chem.32, p. (353 _355). (1984).

(62) -Coe F L, parks JH pathophysiology of kidney stones and
strategies for treatment . Hosp Pract 23: p. ( 154-168) (1988).

(63) -kok DJ ,khan SR calcium oxalate nephrolithiasis, afrre practcle
disease . kidney Int. 46: p.(846-854).(1994).




(64) -abomellah ms ,Abdullah aa,and Arnoldj. :Urolithiasis in saudai
Arabia.35: p.(31-34). (1996).

(65) -Hess B, and Tisdlius HG.Pysical-chemical processin kidney stone .
In: Coe FI, and favus Mj.Eds.disorders of bone and mineral metabolism.
2" ed.Lippincot. WIkins.Philadel phia.P(619-628). (2002).

(66)-Hodgkin son A, Williams A. An improved colorimetric procedure
for urinary oxalate.Clin. Chim. Acta.36:127-132 (1972).

(67) -Mandel NS,and Mandel GS.Urinary tract stone disease in United
states veteran population.I1.Geographic anaysis of variationsin
p.(composition Urol. 1516-1521). (1989).

(68) -Pak CYC,Eanes ED, and Ruskin B. Spontaneous precipitation
of brushitein urine: Evidence that brushite is the nidus of renal stones
originating as calcium phosphate. Proc nat Acad sci USA..68: p.(1456-
1460).(1971).

(69) -Ciftcioglu N, Bjorklund M, Kuorikoski K. Nonbacteria: An
infectious cause for kidney stone formation KID.Int56: p.(1893-
11898).(1999).

(70) -Dug Toil PJ, Van Aswegen Ch, Steyn PI. Effect of bacteria
involved with the pathogenesis of infection induced urolithasis on the
urokinase and sialidase (neuraminidase) activity.Urol Res.20: p. 393-397
(1992).




(71)-Holmgren K, Danielson BG, Fellstrm B. The relation between
urinary tract infection and stone composition in rena stone formars.Scand
JUrol Nephrol.23.p131.(1989).

(72)- Hoppe B, von Unruh G, Laube N .Oxalate degrading bacteriac New
treatment option for patients with primary and secondary
hyperoxaluria.Urol Res.33(5): p.372-338.(2005).

(73) -parks JH, Barsky R, and Coe FL. Gender differences in seasona
variation of urine stone risk factors.JUrol.170: p.384-338.(2003).

(74) -Johonson. Clinical notes and examples: Renal physiology of
Johnsons text book of medical. Part | V'. physiology. 22d ed.Lippincott-
Raven . Philadel phia .PP307-419(1998)

(75) -http7/ www.prostatitis. Org/.(2006).
(76) -Howes DS, and Bogner MP.Urinary tract infections.In:Tintinalli, et
al.eds.Emergency medicine. A comprehensive study guide. 6 th ed.new

Y ork. McGraw-Hill .PP606-612.(2004).

(77) -Boyce WH, and king JS. Present concepts concerning the origin of
matrix and stones. Ann.N.Y .A cod . Sci. 104.P 563.(1963).

(78) -Grenabo Hedelin H, and Peterson L, S. Adherence of ureas
induced crystals to rabbit epithelium.Urol res.16: p.49-52.(1988)




(79) -Martin MC,Meyers AA, Whalley NA .Cystine: a promoter of
growth and aggregation of calcium oxalate crystalsin normal undiluted
human urine Urol.167(1): p.317-321.(2002).

(80) —Mitcheil JP. Lithiasisin children. Eur.Urol. 7.P121(1981).

(81) -Rutcheil SD, and resnick MI.cystine calculi: Diagnosis and
management.Urol. Clin. North. Am.24(1):163-171.(1997).

(82) -Breslau NA,Brinkley L, Hill KD .Relationship of animal protien
rich diet to kidney stone formation Cli endocrinol Metab.66: p.140-
146.(1988).

(83) -Holmes RP, G oodman HO, Hart LJ.Relationship of protien
intake to urinary oxalate and glycolate excretion. Kid. 1nt44:366-
372.(1993).

(84) -PakCY C .Kidney stone. Lancent.351: p.1797-1801.(1998).

(85) -HessB , Jost C, Zipperle L . High calcium intakes abolishes
hyperoxaluriaand reduce urinary crystallization during 20-fold normal
oxalate load in humas.Nephrol Dial Transplan. 13: p.2241-2247.(1998).

(86) -Williams HE, and Wandzilak TR. Oxalate synthesis, transport
and the hyperoxaluric syndromes. J Urol 141.742-
747.[Medling].(1998).




(87) -Hillman RE, Ege M, and Hillman LS. Increase in oxaate
excretion with lipid infuson -evidence for the presence of the
glycoxylate shutin humans. Pediatr RES.29.p 296 A.(1991).

(88) -Gurhan GC, Willet WC, speizer FE . Beverage use andrisk for
kidney stones in women. Ann. Int .Med. 128: p.534-540.(1998).

(89) - Gurhan GC, Willet WC,Rimm EB.Prospective study of beverage
and the risk of kidney stones. Am. J.Epideminol.143: p.240-
247.(1996).

(90) -Chadwick VS, MadhaK , and Dowlling RH. .Mechanism for
hyperoxaluriain patients with ileal dysfunction. N Engl JMed.2809:
p.172-176.(1973).

(91) -Coe FL, Evan A, and Worcester E.Kideny stone disease. J.
Clin.Invest. 115: p.2598-2608.(2005).

(92) -Roders Al, and Lewandowski S. Effeact of 5 different diets on
urinary risk factors for calcium oxaate kidney stone
formation:evidence of different renal handling mechanismin different
race group .J Urol. 168(3):931-936. (2002).

(93) -Lash JP, Cowell G, and Arruda JAL. Calcium nephrolithiasis
and renal tubular acidosis. In: Coe FL, Favus MJ.eds. disorder of
bone and minera metabolism.22d ed. Lippincot. Williams and
Wilkins. Philadephia.PP717-740.(2002).




(94) -Serio A, and Fraioli A. Epidemiology of nephrolithiasis.
Nephron.81 suppl 1.pp26-30.(1999).

(95) -Moe OW, Abate N, and sakhaee K. Pathophysiology of uric
acid nephrolithiasis.Endocrinal Metab Clin north Am.31:895-
914.(2002).

(96) —Ramello A\Vitale C, and MarangellaM. Epidemiology of
nephrolithiasis. J Nephrol. 13 suppl 3 : p 45-50. (2002).

(97) -Kim H, JO MK, Kwak C. Prevalence and epidemiologic
characteristics of Urolithiasis in seoul, Korea. Urology. 59(4): p.517-
521. (2002).

(98) -Hiatt RA,DalesLG,Friedman GD . Frequency of Uralithiasisin
a prepaid medical care program. Am. J. Epidemiol. 115: p.255-
65.(1982).

(99) -Johnson CM,Wilson DM, O'Fallon WM . renal stone
epidemiology :A25 year study in Rochester, Minnesota. Kidney 1n.16:
p.624-31.(1979).

(100) —dey J, Creighton A, Lindberg JS, Fuselier HA, Kok DJ, Cole FE,
et al. Estrogen replacement increased the citrate and calcium excretion
In rates in postmenopausal women with recurrent urolithasis Uroli
:167:169-71.(2002).




(101) -welshman SG, McGeown MG. The relationship of the urinary
cations,calcium,magnesium, sodium, and potassium in patients with
renal calculi.Br.J. Urol.47: p.237-242.(1975).

(102)- Curhan GC, Willett WC,speizer FE .Beverage use and risk for
kidney stones in women. Ann. Int.Med. 128: p.534-540. (1998) .

(103) -Asplin JR, Favus MJ, and Coe FL. Nephrolithiasis. In: Brenner
and Rotor's the kidney .5 th ed. Philadelphia. Sounders 893-
935.(1996).

(104)-Baker PW,Coyle P, Bais R . Influence of season, age,sex on
renal stone formation in south Australia. Med.J .Aust.;159: p. 390-
92.(1993)

(105) -Yagisawa T, ItoF, OsakaY ,Amano H, Kobayshi C,TomaH.
The influence of sex hormones on renal Osteopontin expression and

urinary constituents in experimental Urolithiasis .J Uro;166: p.1078-

82.(2001).

(106) -Ryal RL,Hartnett RM, and Marshall VR. The effect of
monosodium urat on the capacity urine, Chodroitine sulphate and
heparin to inhibit calcium oxalate crystal growth and aggregation. J
Urol. 135: p.174-177.(1986).

(107) -Pak CYC Etiology and treatment of Urolithiasis. Am Jkident
Dis 18:624-637.(1991).




(108) -Lindberg LS, and Sprague S. Nephrolithiasis:causes and
treatment. J Critical 1lIness.16: p.446-459.(2001).

(109) -Lavan JN, Neale FC, Posen S. Urinary
calculi:Clinical ,biochemical and radiological studiesin 619 patients.
Med. JAUST. 2: p.1049-61.(1971).

(110) -Colella J, Kochis E, Gall B Urolithiasis/Nephrolithiasis:
What 'sit all about ?UROLI. N25(6): p.427-448.(2005).

(111) -Lemann J Jr. Composition of thediet and calcium kidney
stones. N Engl IMed. 328(12):880-882.(1993).

(112) -Cochat P. Primary hyperoxauria type 1. Kid Int. 55(6):
p.2533-2547.(1999).

(113) - Miyake O, YoshimuraK, Yoshioka T . High urinary excretion
level of citrate and magnesium in children:potentinal etiology / for
reduced incidence of pediatric Urolithiasis.Urol Res. 26(3): p.209-
213.(1998).

Refer ences of fiqures:

(1)- Parmer MS Kidney stones. BMJ, 328(7453): p. 1420-1424.
(2004).

(2)- Weaver, S. H.; Jenkins, P. Renal and Urological Care". Illustrated
Manual of Nursing Practice (3rd ed.). Lippincott Williams & Wilkins.
"Chapter 14: (2002).




(3)- Jennette, J. Charles; Heptinstall, Robert H. J. Charles Jennette,
Jean L. Olson. Heptinstall's pathology of the kidney. 1 (6th ed.).
Lippincott Williams & Wilkins. p. 1063. (2007).

Refer ences of structures:

(1)-Borsatti A. Calcium oxalate nephrolithiasis.defective oxal ate
transport. Kidney Int ;39 p.( 381-385) 1991.

(2)-Giannini S, Nobile M, Sartori L .Acute effects of moderate dietary
protein restriction in patients with idiopathic hypercalciuria and calcium
nephrolithiasis.

Am J Clin Nutr ;69: (267-271) 1999.

(3)-Norman RW,Manette WA .Dietery restriction of sodium asa means
of reducing urinary cystine calculi Urol;143: p. (1193-5) (1990).




LDl
o om0 Joeadd Agilall il il &l pa @l Creea dllall )l
A gl YIS ¢ a sl jaE o) pa) Aol Ciedy | S
slaa¥l o e Al me ipd Ay Loayge Oypdey WY delu YE Y
Gl e e il g uiall s yaall e JS 0 e o gall ) dead el culals LS
Al 8 A gl et LS g oI amal) n g
Osial QS S (e da ddie Blas (yde 5 el o gl Jiadll o) el o
o A (TeaY) e poluE leely @I panlly Gulbas 31 Gy das
O dS Glual bl Chndinl s o oS odadll (330 sk (e pall duan Jolas
AAS 5, (ASI gl shmilica suallSlleed] ) 5l el il Sl ) galle 58 IST)
yebal | sac i) il gille aalall i gill Cilay 3Y) (5 glue el Al Criaia
ouindl (& (P<0.05) 4asine 33l 5SSl 38 55 i il
3ol ) et il g dalall Al Gl Sl e paall AS Al Cn
L ¢l JSI el sall ¢ 55 5lS0 o o (e JST yanl) ae ool S Ao 54 (<0.05)4x snse
s (p>0.05) s sina aléail & yelal Laiy g JSH (i g all 5 o gl SH ety ) sall
AU legaclal cliv gl s caalad) i gille [ siadl) o s e JSU el ae daal il
gl Gl Sl e cul it o) ek o) paaall Jale
(e SV (P<0.05)¢(P<0.01) dusine 335 dcbu Y001 didad milis iy LS
= Leiilae aie S slan o el SN g lleVI 38 gW N s SN S
B ohaull de geana
() sl pada e JS A saly ) dgaall slaall o o) Jodall il jo < gl
LY Blas e gl Hlae dic ) KAl Slaad o g gl ¢ sdudl) (Y38 gV ca ganllS)
¢ o Y1l 8 A gl (o jlaall an el 38 e e L) b La Al all Caniaf
ol mandl cand A il A Jlenin) KN aal WS dolaic Sl daall e il
gLl Lilall oy jlille Sl ol ) e & Jall Gl pe¥) (e 3 jlapalle aall Jlas
. amagl] A all A gaadle A8 al) il Baidl 31 8 ¢ Ui ) ¢y aill Gy 5Ll ¢ Jaziall
S Blias ¢ cpidadd) G Al ST bl o




pa )

L
9
2l
e
oA Bzl
V&
i gl
Loy
19

Q‘Ju\ﬂ SJJM :
[ 3

alin!
) Al Al (3
(9




g.AM\ Gl g gjt.d\ A SIBY
potal) 408 - o3 S daala
sliaxsl) (w-é

aaiiqa*ﬂjd
23S Al - o shall S idsa ]
ALl bl 5 ) ashall Gy J il (e o 3aS
Al gall

JB (e
RET_C VRV W VERY-VEW
B sl dzalas / slaasl) 2 gle (g1, 58

144
<l
S aSal) My Jsisal) Ay
s3I gt mlla s qala
22 hY) 534
April ox-\- ANEYX N (lued




This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.



http://www.daneprairie.com

