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Özet
Amaĕ
Çalışmanın amacı ürik asit taşı oluşan hastalarında kaynak suyunun 
idrar bileşenleri ve taş örnekleri üzerine olan etkisini incelemekti. 
&ereĕ Te 8ģntemler
Ürik asit taşı olan 20 hastaya başlangıçta ve kaynak suyumu-
zu içeren kontrollü diyet sonrasında beslenme ve metabolik de-
ğerlendirme yapıldı. Taş örnekleri aynı zamanda musluk suyu 
ve kaynak suyuna maruz bırakıldı. Taş ağırlıkları inkübasyondan 
önce ve 7 gün sonrasında ölçüldü. 
!ulgular
Kaynak suyu içen hastalarda ortalama idrar pH’sında artma eğili-
mi vardı ve değişim istatistiksel olarak anlamlı idi. ĉte yandan, bu 
hastalarda idrar sitrat atılımı da istatiksel olarak anlamlı oranda 
artış gösterdi (p�0.005). Taş örneklerinin ilk ve son kuru ağırlıkları 
arasındaki fark da istatiksel olarak anlamlı idi (p�0.05).
2onuĕ
Pilot çalışmamızın sonuçları, alkalik kaynak sularının ürik asit taş 
oluşumu ve rekürrensin azaltılmasına yardımcı olabileceğini dü-
şündürmektedir. 
AnaGtar Kelimeler
Ürik Asit Taşı, Taşların Çözünürlüğü, Kaynak Suyu.

Abstract
Aim
The aim of this study was to evaluate the inÝ uence of our spring water 
on urinary analytes and stone samples in (patient with) uric acid stone.
,aterial and ,etGods
Twenty patients with uric acid stones underwent a nutritional 
and metabolic evaluation at baseline and aft er a controlled diet 
including our spring water. Stone samples were also left  in the 
usual water and in the spring water. The weights of stones were 
measured before and 7 days aft er incubation.
1esults
In patients who drank spring water, there was a tendency for 
the mean urine pH to increase, the change was signiÜ cant 
statistically. On the other hand, urine citrate excretion 
signiÜ cantly also increased in these patients (p�0.005). The 
diff erences between initial and end-dry weights of stone 
examples were signiÜ cant statistically (p�0.05).
"onBlusion
The results of our pilot study may help us to reduce uric acid 
stone formation and recurrence with the alkaline spring waters.
KeyUords
5ric Acid Stone, Solubility of Stones, Spring 7ater.
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Okşan et al. ;24= examined the tubular penetration of 
four different canal sealer ;Diaket, Forfenan, SPAD, 
.2 5niversal= and concluded Diaket to be better than 
SPAD and .2, and Forfenan to be the worst. Ɖen et 
al. ;22= studied the correlation between microleakage 
and dentine tubular penetration for four different root 
canal sealer ;Diaket, C2CS, %ndomethasone, Ketac-
%ndo=, during the study they Ülled canals with vertical 
condensation technique after removing smear layer. The 
paint leakage evaluation showed that Diaket presents 
least leakage, and Diaket, C2CS and %ndomethasone 
have good tubular penetration. Contrary our study 
showed that although Diaket has low microleakage, its 
tubular penetration is low. 7e believe these contradictive 
results to be due to different canal Ülling techniques and 
leakage measurement methods.
In our S%- study, CH8 gel could penetrate into root 
canals up to 40 ץm deep when applied with lentulo and 
the reaction between CH8 gel and .aOCl was minimal. 
This is why; we didn’t observe any viscous dark-brown 
formation inside dentine tubules. But as CH8 gel groups 
Ülled dentine tubules well, they couldn’t be removed after 
the last wash with .aOCl or SS. Besides, these groups 
presented relatively less microleakage because of better 

"onBlusion
7e conclude that the effectiveness of irrigant solutions 
and root canal sealers in context of microleakage and 
tubular penetration is affected by implementation 
technique as well as their chemical and physical properties. 
Our study proves that the best solutions for all sealers 
are 1% CH8�SS and 1% CH8�.aOCl. According to the 
results, .aOCl and 2% CH8 causes more microleakage 
and should be used with caution.

ABknoUledgements
This study was approved by the Gülhane -ilitary -edical 
Academy ScientiÜc and Technical 2esearch Institution 
(Proȫect .o� A2-2005-23).

1. King KT, Anderson 27, Pashley DH, Pantera 
%A. ,ongitudinal evaluation of the seal of 
endodontic retroÜllings. J %ndod 1990; 16� 
307-310.     

2. Gomes .V, Ferraz CC2, Gomes BPFA, 
:aia AA, Teixeira FB, Filho FJS. InÝuence 
of irrigants on the coronal microleakage 
of laterally condensed gutta-percha root 
Üllings. Int %ndod J 2002; 35� 791-795. 

3. Sassone ,-, Fidel 2, Fidel S, Vieira -, 
Hirata 2. The inÝuence of organic load 
on the antimicrobial activity of different 
concentrations of .aOCl and chlorhexidine 
in vitro. Int %ndod J 2003; 36� 848-852. 

4. Ferguson DB, -arley JT, Harwell G2. The 
effect of chlorhexidine gluconate as an 
endodontic irrigant on the apical seal� long-
term study. J %ndod 2003; 29� 91-94. 

5. Ferraz CC2, Gomes BPFA, :aia AA, Teixeira 
FB, Souza-Filho FJ. Invitro assessment of 
the antimicrobial action and the mechanical 
ability of chlorhexidine gel as an endodontic 
irrigant. J %ndod  2001; 27� 452-455. 

6. Pommel ,, About I, Pashley D, Camps J. 
Apical leakage of four endodontic sealers. J 
%ndod  2003; 29� 208-210.                

7. Bodrumlu %, Tunga 5. Apical leakage of 
resilion obturation material JCDP 2006; 7� 
45- 52. 

8. 7u -K, 7esselink P2. %ndodontic leakage 
studies reconsidered Part 1. -ethodology, 
application and relevance. Int %ndod J 1993; 
26� 37-43.   

9. Haikel 9, 7ittenmeyer 7, Bateman G, 
Bentaleb A, Allemann C. A new method for 
the quantitative analysis of endodontic 

microleakage. J %ndod 1999; 25� 172-177. 

10. 7u -K, De Gee J, 7esselink P2, -oorer 72. 
Fluid transport and bacterial penetration 
along root canal Üllings. Int %ndod J 1993; 
26� 203-208.    

11. 7uerch 2-7, Apicella -J, -ines P, 9ancich 
PJ, Pashley DH. %ffect of 2 % chlorhexidine 
gel as an intracanal medication on the apical 
seal of the root-canal system. J %ndod 2004; 
30� 788-791. 

12. Gomes BPFA, Ferraz CC2, Vianna -%, 
Berber V%, Teixeira FB, Souza-Filho FJ. 
Invitro antimicrobial activity of several 
consentrations of sodium hypoclorite and 
chlorhexidine gluconate in the elimination of 
%nterococcus faecalis. Int %ndod J 2001; 34� 
424-428.  

13. Çal C. bKlorheksidinin kök kanal dolgu 
patlarının dentin adezyonu ve tübüler 
penetrasyonuna etkisinin araştırılmasıc (PhD 
thesis). Ankara, T2� 5niversity of Hacettepe, 
2005.

14. Kruvilla J2, Kamath -P. Antimicrobial 
activity of 2,5 % sodium hypochlorite and 
0,2 % chlorhexidine gluconate separately 
and combined, as endodontic irrigants. J 
%ndod 1998; 24� 472-476.                   

15. -iletiĵ I, Aniĵ I, 2ibariĵ SP, Jukiĵ S. ,eakage 
of Üve root canal sealers Int %ndod J 1999; 
32� 415-418.                

16. Çobankara FK, Adanır ., Belli S, Pashley DH. 
A quantitative evaluation of apikal leakage 
of four root canal sealers. Int %ndod J 2002; 
35� 979-984.    

17. Koch K, -in PS, Stewart GG. Comparison of 
apical leakage between Ketac-%ndo sealer 

and Grossman sealer. Oral Surg Oral -ed 
Oral Path 1994; 78� 784-787.

18. 2ohde T2, Bramwell JD, Hutter J7, 2oahen 
JO. An in vitro evaluation of microleakage of 
a new root canal sealer. J %ndod 1996; 22� 
365-368.       

19. De Gee AJ, 7u -K, 7esselink P2. Sealing 
property of Ketac-%ndo glass ionomer 
cement and AH 26 root canal sealer. Int 
%ndod J 1994; 27� 239-244.                 

20. :aimoğlu ,, Kalaycı A, Aslan B. bŝki farklı 
kök kanal patının dentin kanallarına 
penetrasyonunun incelenmesic Journal of 
the Faculty of Dental -edicine of Ankara 
5niversity 1997; 24� 19-25.                      

21. ,eblebicioğlu %A, %rdilek ., ĉzata F, ĉnal 
B. bCam iyonomer kanal sealer’ın dentin 
tubüllerine penetrasyonuc S%- Study Journal 
of the Faculty of Dental -edicine of %ge 
5niversity 1996; 17� 131-134. 

22. Ɖen BH, Pişkin B, Baran .. The effect of 
tubular penetration of root canal sealers on 
dye microleakage. Int %ndod J 1996; 29� 23-
28.                              

23. Pecora JD, Cussioli A,, Guerisoli D-:, 
-archesan -A, Souza-.eto -D, Brugnera-
Junıor A. %valuation %2-9AG laser and %DTAC 
on dentin adhesion of six endodontic sealers. 
Braz Dent J 2001; 12� 27-30.                   

24. Okşan T, Aktaner BO, Ɖen BH, Tezel H. 
The penetration of root canal sealers into 
dentinal tubules. A S%- Study. Int %ndod J 
1993; 26� 301-305.

1eEerenBes

Dolgu -addeleri ve ŝrrigasyon Solüsyonları � 2oot Canal Sealers and Irrigation Solutions

tubular penetration ability of root canal Ülling material.
Among different solution and Ülling material combinations, 
the best results for microleakage were observed in Ketac 
%ndo-2% CH8 group, and the worst results were observed 
in Diaket-.aOCl and Sealite 5ltra-.aOCl groups. The 
S%- study of the same groups presented better results 
for Sealite 5ltra-.aOCl group than Ketac %ndo-2%-CH8 
and Diaket-.aOCl groups. Furthermore the best results in 
context of tubule penetration were observed in AH-Plus 
groups.
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(ntroduBtion
5rolithiasis is still a disease with a high morbidity, 
the annual percent frequency increasing with the 
improvement in socioeconomic indices in the various 
countries through-out the world. In western society, due 
to the high standard of living, the incidence of urinary 
stones is progressively increasing. 7ith the introduction 
of extracorporeal shock wave lithotripsy, the approach to 
the treatment of urolithiasis has changed. However, this 
treatment of choice because of safety and eÞcacy, we 
are still faced with the problem of possible recurrence. 
The solubility of uric acid stones has been studied in water 
solutions containing ammonium ions, alkaline ions and 
alkaline earth metals ;1=. Oligomineral and spring waters 
were based upon historical studies which have shown its 
effect upon renal metabolism and the physiology of the 
urinary tract ;2, 3=; diuretic effect, elimination in the same 
period of time of a larger amount of  water and solutes 
than with usual water, effect upon the supersaturation of 
solutes, and effect upon crystallization inhibitors. 
From the indications emerging from the studies ;4 ,5=, and 
considering that the risk of recurrence appeared to be 
correlated to the urinary dissoluble urate levels not only in 
patients presenting with the Ürst episode of urolithiasis, 
but also in those who had experienced several episodes 
of recurrence, we attempted, in the present investigation, 
to evaluated whether urinary uric acid stones might be 
susceptible to statistically signiÜcant variations following 
in vitro treatment with our local a spring water. 

1esults
During the study period patient clinical characteristics, 

including weight, body index and age, did not differ 

signiÜcantly from those at baseline. The results of 

analytes in the plasma and urine evaluated at baseline and 

after the period of controlled diet showed no signiÜcant 

differences between the two groups. 7hen patients drank 

the spring water, there were no statistically signiÜcant 

differences in plasma analyte values. -ore modiÜcations 

of some urinary parameters were observed when they 

drank spring water. There was a tendency for the mean 

urine pH to increase after the ingestion of the spring 

water the change was signiÜcant statistically. In fact, 

citrate excretion increased after ingesting the spring 

water (statistically signiÜcant, Table 2). 
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,aterial and ,etGods
20 idiopathic uric acid formers  were enrolled in this 
study. 15 men a mean 49.7©10.4 years old with a 
mean body mass index 25.4©3.1 and 5 women a mean 
48.3©11.5 years old with a mean body mass index 
26.2©4.3 participated in the study. .o patients had a 
history of a pathological condition, such as gout disease, 
hyperuricaemia or urinary tract infection. All patients had 
normal renal function. The standard protocol of this study 
included physical examination, a nutritional investigation, 
including a detailed 3-day food record and an interview 
by a dietician to determine customary dietary habits, 
and a metabolic evaluation ;6=. The metabolic study 
was performed, and dietary records and interviews were 

2Nring Uater Usual Uater

pH 8.1 6.5

Calcium 126.2 118.86

-agnesium 52 19

Sodium 5.3 47

Sulfate 350 442

Bicarbonate 1.500 228

Floride 0.05 0.03

Chloride 0.7 0.49

3aAle 1
 Concentration of components in the spring and usual
water (mg�l)

obtained while patients adhered to their original diet as 
well as after 20-day periods of controlled diet during 
which they were asked to drink 2 , of spring water. The 
controlled diet provided a normal daily intake of calories, 
1 g�kg protein. The diet was prepared by the dietetics 
serviced in our hospital. Patients were assigned to a 
random sequence of home diet with the usual amount 
and type of water ingested at home, and controlled diets 
with 2 , of spring water. -etabolic studies included 
measurement of plasma and urine creatinine, uric acid, 
sodium, potassium, chloride, calcium, phosphate and 
magnesium. The excretion of citrate was also determined 
in urine as well as pH and volume. Patients collected 
urine for 24h on 2 consecutive days. Crystalluria study 
was performed on a sample of fasting morning urine in 
all cases. Citrate was evaluated by enzymatic methods 
using commercially available kits. The stone samples (17 
surgically removed, 3 spontaneously passed away) were 
pounded with pestle on a porcelain mortar in order to 
determine its chemical compositions.  The stone samples 
were treated with the spring water and usual water (FS� 
26, pH� 6.5). Concentration of components in the spring 
and usual water are given in Table 1. The stone examples 
were placed into bottles containing 100 millilitres of 
water and kept in room temperature for one week. They 
were mixed manually 3-4 for times a day and the initial 
and end-dry weights of the stones were calculated. 
The statistical analysis was calculated by using student’s 
t test.

%igure 1
 Initial and end-dry weights of the stone examples (g)
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been shown that the solubility of uric acid stones depends 
on the concentration of alkaline ions ;11=.  
The results of this study show the inÝuence of our spring 
water on some urinary factors for stone formation 
independent of the diluting effect of increased water 
intake. In fact, in our patients the urinary volume 
throughout the study period remained similar to high 
baseline values. Citrate excretion was increased during 
the initial controlled diet period, when patients drank the 
spring water. To avoid the possible inÝuence of different 
dietary regimens, patients remained on a controlled diet 
during the study. In our series the spring water which 
has particularly rich in bicarbonate caused signiÜcantly 
increased urinary citrate excretion compared with 
baseline. This increase in citrate excretion may be 
modulated by gastrointestinal alkali absorption. Thus, 
evaluation of net gastrointestinal absorption of alkali 
may useful for this conclusion. On the other hand, after 
drinking the water, the urine seemed to be more alkaline, 
which was signiÜcant statistically. In addition to this, 
the solubility of the stone examples increased when the 
examples were treated with spring water signiÜcantly. 
These observations indicate that the spring waters rich in 
alkaline ions may increase the urinary excretion of citrate 
increasing the inhibitory power of urine against the risk 
of uric acide stone formation and even also decrease 
stone recurrence. 
In conclusion, the results of our study help us to reduce 
uric acid stone formation and recurrence with the alkaline 
spring waters. However, this pilot study may stimulate 
other studies in a fairly large group of patients with uric 
acid urolithiasis to establish a true correlation between 
possible risk factors and recurrence.

Journal of Clinical and Analytical Medicine | 3

The distribution of initial and end-dry weights of urate 
stone examples in usual water and the spring water are 
shown in Figure 1. According to these results, statistically 
signiÜcant differences were observed between initial and 
end-dry weights of stone examples (p�0.05). 
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Poststudy

Baseline 5sual water Spring water

5ric acid (mg) 503.4 © 29.9 523 © 24.3 508.7 © 22.2

Citrate (mg) 560 © 5.2 543.8
 © 6.8 756
 © 9

pH 5.91 © 0.18 5.7
 © 0.03 6.2
 © 0.03

Volume (l) 2.4 © 0.15 2.34 © 0.02 2.36 © 0.02

Sodium (m%q) 178.5 © 11.2 159.9 © 13.7 163.8 © 12.7

Potassium (m%q) 62.1 © 4.1 59.3 © 2.9 57.3 © 3.8

Calcium (mg) 232.9 © 23.8 228.7 © 26.4 235.5 © 22.4

Chloride (m%q) 140.7 © 12.1 148.8 © 13.2 160.1 © 17.2

Phosphate (mg) 925.7 © 62.2 922.4 © 57.5 937 © 60.4

-agnesium (mg) 94.2 © 7.56 92.1 © 8 95.4 © 6.9

3aAle �
 Baseline and poststudy urinary composition of patients
(-ean ©S%-).


p� 0.05

#isBussion
In current medical practice urinary stone formers are 
usually advised to drink a large amount of water whether 
or not medical treatment is given. The various types 
of spring water can be advised to the patients with 
urolithiasis ;7, 8=. Their therapeutic eÞcacy is attributed, 
fundamentally, to the important diuretic effect, the 
litholytic effect, the modiÜcation in urinary pH and to 
the effect upon ureteric contractility ;19, 10=. Of the 
various spring water available in our region, the choice 
of our spring water which contains bicarbonate, sodium, 
chloride and sulphur has been examined for possible 
effects on reducing recurrence of uric acid stone. It has 
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5rolithiasis is still a disease with a high morbidity, 
the annual percent frequency increasing with the 
improvement in socioeconomic indices in the various 
countries through-out the world. In western society, due 
to the high standard of living, the incidence of urinary 
stones is progressively increasing. 7ith the introduction 
of extracorporeal shock wave lithotripsy, the approach to 
the treatment of urolithiasis has changed. However, this 
treatment of choice because of safety and eÞcacy, we 
are still faced with the problem of possible recurrence. 
The solubility of uric acid stones has been studied in water 
solutions containing ammonium ions, alkaline ions and 
alkaline earth metals ;1=. Oligomineral and spring waters 
were based upon historical studies which have shown its 
effect upon renal metabolism and the physiology of the 
urinary tract ;2, 3=; diuretic effect, elimination in the same 
period of time of a larger amount of water and solutes 
than with usual water, effect upon the supersaturation of 
solutes, and effect upon crystallization inhibitors. 
From the indications emerging from the studies ;4 ,5=, and 
considering that the risk of recurrence appeared to be 
correlated to the urinary dissoluble urate levels not only in 
patients presenting with the Ürst episode of urolithiasis, 
but also in those who had experienced several episodes 
of recurrence, we attempted, in the present investigation, 
to evaluated whether urinary uric acid stones might be 
susceptible to statistically signiÜcant variations following 
in vitro treatment with our local a spring water. 

1esults
During the study period patient clinical characteristics, 

including weight, body index and age, did not differ 

signiÜcantly from those at baseline. The results of 

analytes in the plasma and urine evaluated at baseline and 

after the period of controlled diet showed no signiÜcant 

differences between the two groups. 7hen patients drank 

the spring water, there were no statistically signiÜcant 

differences in plasma analyte values. -ore modiÜcations 

of some urinary parameters were observed when they 

drank spring water. There was a tendency for the mean 

urine pH to increase after the ingestion of the spring 

water the change was signiÜcant statistically. In fact, 

citrate excretion increased after ingesting the spring 

water (statistically signiÜcant, Table 2). 
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,aterial and ,etGods
20 idiopathic uric acid formers were enrolled in this 
study. 15 men a mean 49.7©10.4 years old with a 
mean body mass index 25.4©3.1 and 5 women a mean 
48.3©11.5 years old with a mean body mass index 
26.2©4.3 participated in the study. .o patients had a 
history of a pathological condition, such as gout disease, 
hyperuricaemia or urinary tract infection. All patients had 
normal renal function. The standard protocol of this study 
included physical examination, a nutritional investigation, 
including a detailed 3-day food record and an interview 
by a dietician to determine customary dietary habits, 
and a metabolic evaluation ;6=. The metabolic study 
was performed, and dietary records and interviews were 
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Calcium 126.2 118.86
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Sodium 5.3 47

Sulfate 350 442

Bicarbonate 1.500 228
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 Concentration of components in the spring and usual 
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obtained while patients adhered to their original diet as 
well as after 20-day periods of controlled diet during 
which they were asked to drink 2 , of spring water. The 
controlled diet provided a normal daily intake of calories, 
1 g�kg protein. The diet was prepared by the dietetics 
serviced in our hospital. Patients were assigned to a 
random sequence of home diet with the usual amount 
and type of water ingested at home, and controlled diets 
with 2 , of spring water. -etabolic studies included 
measurement of plasma and urine creatinine, uric acid, 
sodium, potassium, chloride, calcium, phosphate and 
magnesium. The excretion of citrate was also determined 
in urine as well as pH and volume. Patients collected 
urine for 24h on 2 consecutive days. Crystalluria study 
was performed on a sample of fasting morning urine in 
all cases. Citrate was evaluated by enzymatic methods 
using commercially available kits. The stone samples (17 
surgically removed, 3 spontaneously passed away) were 
pounded with pestle on a porcelain mortar in order to 
determine its chemical compositions. The stone samples 
were treated with the spring water and usual water (FS� 
26, pH� 6.5). Concentration of components in the spring 
and usual water are given in Table 1. The stone examples 
were placed into bottles containing 100 millilitres of 
water and kept in room temperature for one week. They 
were mixed manually 3-4 for times a day and the initial 
and end-dry weights of the stones were calculated. 
The statistical analysis was calculated by using student’s 
t test.

%igure 1
 Initial and end-dry weights of the stone examples (g)
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