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CITRATE AS AN INHIBITOR OF STONE FORMATION

—WITH REFERENCE TO INTESTINAL CITRATE ABSORPTION AND THE
INFLUENCE OF CITRATE ON INTESTINAL CALCIUM ABSORPTION—

Shu Yasukawa, Masaki Uehara, Toshiki Yamauchi,
Shigeyoshi Morimoto, Shoichi Ebisuno and Tadashi Ohkawa
From the Department of Urology, Wakayama Medical College

The response of serum citrate to the oral citrate load was studied in seven healthy subjects.
Serum citrate was significantly elevated from 15 to 60 min post-load with some individual variations.
In 27 stone-formers serum citrate and the response to the oral citrate administration was studied
and compared with the results obtained on healthy subjects. The serum citrate concentration of
stone-formers was 1.99+0.49 mg/dl as compared to 1.61+0.35 mg/dl in healthy subjects. After citrate
administration serum citrate increased significantly in both groups, but no significant difference was
shown in response to the oral citrate load between these two groups (3.44+0.94mg/dl in stone-
formers, 3.16+£0.38 mg/dl in healthy subjects).

In Spraque-Dawley rats each weighing about 200 g urinary citrate and calcium excretion were
studied after administration of sodium citrate or calcium chloride or both. The concomitant
equomolar administration of sodium citrate and calcium chloride did not have significant influence
on urinary citrate or calcium excretion as compared when citrate or calcium was given alone.
However, the calcium excretion was significantly decreased with the administration of citrate and

calcium ata molar ratio of 1: 2.
(Acta Urol. Jpn. 37: 1103-1106, 1991)
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Fig. 1. Serum citrate concentration before and
after oral administration of 3g sodium-
potassium citrate in 7 healthy subjects
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Fig. 2. The response of serum citrate to the oral
citrate load.

Table 1. Effect of oral citrate and/or calcium
load on urinary chemistries in rats.

Group 1 2 3 4 5
n 12 12 9 10 10
pH 6.59 5.93" 8.34 8.01* 6.56

(0.56) (0.54) (0.49) (0.29) (0.50)
urine volume (mt/shes)  3.44 235 467 5.96° 312

(165 (112 (2200 (2220 (120
Creatinine (mg/6hrs) 2,31 1.84 353 3.34° 2.00
(0.79) (0.60) (176) (1.31) (1.38)

Caicium (mg/6hrs) 0.19 061°¢ 0.23 057 0.27*
(0.15) (0.36) (0.12) 0.27) (0.16)

Citrate (mg/6hrs) 269 3.01 29.83* 22.34" 4.12
(1.82) (3.26) (7.18) (8.76) (2.74)

Velues given are averages , SD is in parentheses.

*Significantly different from controls {(p<0.001). *p<0.01, ¢p<0.05.
“Significantly ditferant from group 2 (p<0.05).

*Significantly different from group 4 {p<0.01).

Group 1 ; Saline, Group 2 ; CaCl; Tmmel, Group 3 ; 3Na citrate Immol,
Group 4 ; CaCly 1mmoal+3Na citrate Tmmol

Group 5 ; CaCly |mmol+3Ns citrate 0.5mmol
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