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INTRODUCTION

Urolithiasis is one of the ancient diseases. Until the last century, the incidence
of bladder stones was very high and they were mainly composed of calcium oxalate
or uric acid. In those days, the stones composed of calcium phosphate, magnesium
ammonium phosphate and cystine were familiar are mostly seen in developing
countries and in the industrialized countries. Urinary calculi composed of
méé;nesium ammonium phosphate could be seen only in old men with prostatic
obstruction. Simultaneuously the incidence of renal calculi composed of calcium

oxalate and calcium phosphate or calcium oxalate, gradually increases [1].

Urinary citrate is an important determinant for crystallization of calcium salts,
and an inhibitor of calcium oxalate {2, 3] and calcium phosphate [4] crystal growth.
It is frequently lower in calcium stone formers than in normal subjects [5; 6]. It is
also well recognized that women, who usually excrete more citrate than men are
less prone to develop calcium stones [6, 7, 8] and stone formation was 2 or 3 fold
high in men than women [5]. It was, also shown that urinary citrate excretion in
patients with urolithiasis was low than the normals but that their serum citrate level

was equal [9].

Hypocitraturia was seen in all patients with urolithiasis, except in patients with
primary hyperparathyroidism (PHPT) and hyperuricosuric patients with calcium

oxalate stones [5].

The aim of this study, is to investigate urinary citrate excretion in patients with

urolithiasis and in healthy people.
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MATERIALS AND METHODS

The control group (male: 15, female: 16, average age: 45x15) established from
the healthy stuff of our hospital after clinical, laboratory and radiological
eliminition of urinary stones and other diseases. Their creatinine clearances were,
also, in normal range. The patients {male: 42, female: 25, average age: 53x17)
were selected from the patients with urinary stones admitted to Urology Department

of our hospital.

The patients group, also, subdivided according to the recurrence of their disease
and there were 42 patients with primary stones and 25 patients with recurrent

tones.

173

All patienis had one or more wrinary stones. To determine whether
hypocifraturia in patients group, caused by renal deterioration, creatinine
clearances of all patients were, also detected and it was seen that they were all
normal. The urinary calcium, magnesium and uric acid levels determined by Perkin
Elmer model atomic absorbtion spectrophotometry and enzymatic vuricase methods,
respectively. At the time of collection all patients were free of urinary tract

infection. None of the subjects had a special diet, except patients who were

encouraged to maintain a high fluid intake.

24-hour urine samples were collected adding Penicilline G and streptomycine
{10]. Citrate determination was performed with an enzymatic method modified by

Welshman and Mc Cambridge [11].
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RESULTS

The mean 24-hour urinary citrate excretion in control group was 391£105.9
mg/g Cr and in male and female, it was 325+75.9 mg/g Cr and 453+132 mg/g Cr,
respectively. When we compared these values of male and female, we detected a

statistically significant difference (p<0.05).

The mean 24-hour urinary citrate excretion in patients was 172.61+89.27 mg/g
Cr and in male and female, it was 164+70 mg/g Cr and 190+136 mg/g Cr,
respectively. However, there was not any significant difference between the values
of male and female patients. When we compared the values of patients with the

values of healthy people, a significant difference could be determined.

The patients group also, subdivided according to the recurrence of stone
formation and the values of patients with primary stone (180.07+90.5 mg/g Cr)
didn't show any significant difference than the values of patients with recurrent

stones (172.2+88.18 mg/g Cr).

Urinary citrates, calcium, magnesium and uric acid excretions of patients

groups and control group were given in Table 1.

DISCUSSION

Urinary calculi is partly a result of physiologic and chemical deterioration of
urine and anatomic defect [12]. The pathologic changes in urine are; high urinary
calcium [13, 14], oxalate [15, 16] and uric acid [17] excretion, deficiency of

protective inhibitors [18], as citrate [19] and super saturation of urine.
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Table 1: The urinary citrate, SQ}C““’{};, magnesium, and vric acid excretions of
controls and patient

Citrate Ca Mg Uric Acid
{mg/g Cr) {mg/g Cr) {mg/g Cr) mg/g Cr)
Control  (n:31) 351.00+£105.90 150.00x75.00 105.00+42.00 595.02175

"

Patients (n: 67) 172.61289.27  194.80+48.50 90.01+£35.80 545.3+230

Primary
Stones  {n: 42) 180.07+90.50° 208

W
&
2
fam
L
[
&5
o
L
Lin
H
I
L]
L
<
[
[
A 4
h
h

8
2]
Lh
A

Recurrent
Stones  {n:25) 172.20+88.18 183.86250.25 84.58+29.30 56514224

* Comparison with the control group p<0.001

Citric acid is freely filtered in the renal glomerulus and is reabsorbed in the

y fi
proximal renal tubule [20]. The presence of citrate in the urine is believed to be

[s4

beneficial, because citrate chelates calcium, ecipitation of

calcium salts [21]. As calcium chelates with citrate, the concentration of free

calcium ions decreases and therefore the supersaturation of urine needed for stone

formation decreases.

Reduced urinary cifrate excretion in stone formers has been documented

many publications [22, 23].

Some of the investigator reported that urinary citrate excretion was higher in

women than in men [6, 7], which was also found in this study. The reason for the
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higher citrate excretion in women couldn't been explained. However, it could not be
possible to demonstrate a relationship between sex streoids and urinary citrate.
Some of the investigators showed no difference between the urinary citrate

excretion of men and women [24].

When all of these conflicting previous studies examined, it was seen that no
protector added in urine specimens at the time of collection. As urine specimen
usually contain bacteria fed with citrate as carbon source, the citrate content of
urine specimens gradually decrease, till citrate determination performed. In our
study, all urine specimens collected adding Penicilline G and streptomycine as

these were known most effective protectors.

In this study, it was seen, urinary citrate excretion in patients with urolithiasis
was significantly low than controls. However, there wasn't any difference between

the levels of patients with primary and recurrent disease.

In conclusion, when our results and those of the preliminary studies are taken
into consideration, low citrate excretion in patients with urolithiasis shows that the

determination of urinary citrate excretion is very important.

REFERENCES
1- Landsdale K. Human stones. Science: 159, 1199-1207, 1968.
2- Robertson WG, Latif AB, Scurr RS, Sergenat V. Inhibitors of calcium oxalate crystallization in
urine from stone formers. Abstract. Second International Urinary Stone Conference in Singapore,
1983.
3- Tiselius HG, Fornander AM. Evaluation of a routine method for determination of calcium oxalate

growth inhibition in diluted urine samples. Clin Chemistry 27, 565-568, 1981.

4. Sutor DJ, Percival JM, Doonan S. Isolation and identification of some urinary inhibitors of calcium
phosphate formations. Clin Chim Acta, 89, 273-278, 1978.

5- Hodgkinson A. Citric acid excretion in normal adults and in patients with renal calculus. Clin Sci
Mol Med. 23: 203-212, 1982.



ot
N
i

s
ot

R )
1

Tiselius HG. Urinar excretion of citrate in normal subj
LH, Robertson W, Finlayson B, eds. Urolithiasis and
39-44,

w Y mkt Pl Press 1981 po

Nicar MJ, Skurla C, Sakhaee K, Pak CYC. low urinary ciirate
Urclogy 21: 8-14, 1983,

ate excretion in normal
2689, 1

and calcium s

Q

\«im«,oi
Chem. 34: 21

G

12 2§255

Graet V mxiét;x : of urines for the dewrm‘ ation of citrate.
Abstracts oi the 5 International Sy mpmmu. on Ur ‘1 asis and Related Clinical Research, 1984,
pr222.

W
’?echmq::s C Em Chim A

in serum and urine using a citrate lyase

omeration with low citrate excretion in

Kok DJ, Papaoules S, Bi
recurrent stone formers. I,aszf‘:t 10, %’)

Excessive erystal
56-1038, 1986.

retion in normal

74.

s between oxalic

men and male pah

Rudman D, Kutner MH, Reold SC,
nephrolithiasis. J Clin Endocrinol Met

Hypocitraturia in caleium

", The relation between the
s with calcium-

Marshall RW, Cochran M, Robertson WG, Hodgkinson A, Nordin
concentration of calchumn salts in the urine and renal stone ¢o a;maztum in patl
containing renal stones. Clin Sci. 430 433441 72,

i forn

son WG, Peacock M, Nordin B, Acti
Iin Sci. 34: 579-554, 1968

ty products in ing and non-stone forming

1

Coe FL. Hyperuricosuric calcium oxalate nept

s, Kidney Int. 13;

in urine of

3
jes]
\ﬂ

or DI, Presence or absence of inhibitor of calcium-o

normals aﬁd s{ yne-formers. Lancet 2: 776-778, "}’z‘i.

Dent €

Kadney

Parks JH, Coe FL. A uninary cakium-citrate indeks for the evaluation of ne
nternational 30: 85-90, 1986,

Baggio B, Gambare G, Oliva ef sl Calcium ¢
imbalance betwegn promoting and inhibiting factors. Clin Chim Acta 124: 149, 1982,

Nikkila M, Koivuia T, Jokela H. Urinary citrate excretion in patients' with urolithiasis and norma!
couatrols. Eur Urol 16: 382.385, 198%.

s. Arch. Dis. Thlid. 74:

Akgay T, Konukoglu D, Celik €. Hypocitraturia in patients with urolithsas
350-351, 1996.

Grass L, Locke J, Rapoport A, Orcopouloes D. Colorimetric and «:mym&iié methods compared for
assay citrate in urine. Clin Chem. 33: 1074, 1987.

(Received, January 10, 1995)



