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Sriboonlue P, Prasongwattana V, Mahavirawat U, Tosukhowong P, Phantumvanit P, Bejraputra
O, Tungsanga K, Sitprija V. Blood and urinary aggregator, and inhibitor composition in renal
stone patients of Northeast Thailand. Chula Med J 1988 Nov; 32 (11) : 979-989

Evaluation of blood (B) and urine composition (UC) is important for studying pathogenesis
of renal stone patients (RC). We compared B & UC in 15 healthy hospital personnel (GI), 12 local-
villagers without RC (GII) and 25 villagers with RC (GIII). In each subject, both B and two
consecutive 24-hour urine specimens (24 hU) were analysed for creatinine, electrolyte, calcium,
Dphosphate, magnesium and uric acid. In addition, the 24 hU was also analysed for citrate, sulfate-
and fluoride. Urinary pH was measured from a separate morning urine specimen. No abnormalities
in B were observed in all groups except lower serum potassium in GII and III than in GI and
mild hypophosphatemia in one case of GI. Hyperchloremic hypokalemic metabolic acidosis
was present in only one case of GIII. In GII and III as compared to GI, 24 hU sodium was significantly
less (87 * 11 and 80 £ 9 vs. 153 X 13 mmol respectively, P < 0.001 for both) and the 24 hU
potassium behaved similarly (16 T 2 and 18 * 2 vs. 29 * 3 mmol respectively, P < 0.001 for both).
No remarkable difference was observed for urine acidity, calcium, magnesium, sulfate and fluoride
among groups. Yet, 25% and 32% of GII and GIII respectively were hypercalciuric (HC, 24 hU
calcium > 5 mmol). A significant decrease in urinary citrate excretion was noted in GII (84.2 *
23.5 mg/day) and GIII (52.5 £ 10.7 mg/day) as compared to GI (186.1 * 25.5 mg/day) (GI vs.
GII, P < 0.01; Gl vs. GIII, P < 0.001). We concluded that hypocitraturia and HC is more common
{about 1/3 of cases) in GIII. The reason for high incidence of hypocitraturia and HC in GII
is unknown.

Reprint requests : Sriboonlue P. Department of Biochemistry, Faculty of Medicine. Khon Kaen
University.
Received for publication. September 16, 1988.
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Table 1 Demographic data
Group 1 Group 2 Group 3
No. of cases 15 12 25
Age, mean + SEM 32+2 36 + 2 35 +£2
range 20 - 48 20 — 47 20 — 50
Site of stone .
Unilateral RC - - 20
Bilateral RC - - 5
History. of stone surgery - - 12

RC = renal calculi, for details of Group 1,2,3; see texts
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Table 2 Serum biochemistry (mean = SEM)

d
PHINININNIBAT

Parameters Group 1 Group 2 Group 3

m = 15) n = 12) (n = 25)
Creatinine, mg/dl 1.2 + 0.1 1.2 £ 0.1 1.2 + 0.1
Calcium, mg/dl 9.1 £ 0.1 9.2 + 0.1 9.2 + 0.1
Magnesium, mg/dl 2.4 = 0.03 2.5 + 0.05 2.4 + 0.03
Phosphate, mg/dl 4.1 + 0.2 4.1 £ 0.2 4.4 + 0.2
Uric acid, mg/dl 59 + 0.4 59 +£ 0.3 6.2 +£.0.3
Sodium, mEq/L 138 + 1 139 = 1 139. = 1
Potassium, mEq/L 4.1 £ 0.1 3.5 £ 0.1* 3.7 = 0.1*
Chloride, mEq/L 105 + 1 104 + 1 103 = 1
Bicarbonate, mEq/L 25 + 1 24 + 1 25 + 1
For details of Group 1,2,3; see texts. * = P < 0.001 (vs. group 1)

Table 3 Biochemical composition of 24-hour urine (mean * SEM)*

Group 1 Group 2 Group 3

(m = 15) ‘(n = 12) m = 25
Total volume, ml 1833 + 203 1444 + 165 1609 = 163
pH 5.7 £ 0.1 5.7 £ 0.1 59 + 0.1
Creatinine, mg/kg 22.6 + 1.1 22.6 + 1.1 249 + 1.1
Ccr, ml/min 87 £ 5§ 83 £+ 6 78 + 3
Calcium, mg 140 + 12 180 + 16 156 + 12
Hydroxyproline, mg 8.15 + 1.3 ND 79 + 1.9
Oxalate, mg 19.4 + 2.0 12.9 + 2.5 14.6 = 2.1
Sulfate, mg 1920 = 192 1728 + 192 1632 + 96
Phosphate, mg 658 + 54 501 £ 52 465 + 38 + +
[PO,] threshold 4.0 = 0.2 4.0 = 0.2 4.4 + 0.2
Uric acid, mg 554 + 40 415 = 57 ** 390 + 41 +
Sodium mEq 154 + 13 87 + 11# 80 + 9#
Potassium, mEq 29+ 3 16 + 2# 18 + 2#
FE-potassium, % 6.1 £ 0.6 4.7 £ 0.5 4.4 + 0.4 **
(Calcium/Ccr) x 100, 42 + 0.4 5.7 = 0.5 ** 5.1 £ 05
(Calcium/sodium) x 100 2.4 £ 0.1 5.9 + 0.7# 69 + 1.0 ++
(Calcium/total solute) x 100 1.5 £ 0.1 3.1 £ 0.3# 3.0 £ 0.2#

For details of Group 1,2,3; see texts. Ccr

creatinine clearance, FE = fractional excretion of, ND

not done, [PO,] threshold =

serum phosphate threshold, units of the [PO,] thresh and the (calcium/Ccr) x100 = mg per 100 ml of glomerular filtrate

* All data except urine pH was derived from the average of 2 consecutive 24-hour urine collections. The urine pH was obtained from

the morning urine specimen.

vs.group 1 : ** = P < 0.05, + =

* = P <0.001

P <002 ++ = P <0.01
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fisdn3v) Wurheeuthon udfgagenehvasngulssmng
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maaﬂsm’mmq'uﬁ 2 uae 3 JU3awm citrate Haunn@
10 U3unm GAG ulasae 24 $alasveadszons
nq"uﬁ 3 Aiulsafiale 4.0+0.3 Hadnsudeti) dni
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Table 4 Urinary stone - inhibitors (mean * SEM)*
Group 1 Group 2 Group 3
(n 15) (n = 12) mn = 25
Magnesium, mg 31 + 2 31 + 2 29 + 2
(Calcium/magnesium) x 100 27 + 2 32 £ 2 28 + 2
Fluoride, ug 992 + 129 812 *+ 126 830 * 80
Citrate, mg 186.1 = 25.5 84.2 £ 235" 525 + 10.+ 1
Glycosaminoglycan, mg 6.6 £ 0.7 73 £ 1.2 4.0 £ 0.3’

For details of Group 1, 2, 3; see texts. All data was devived from the average of 2 consecutive 24 - hour urine collections.

vs. Group 1 : ** = P<0.01, + = P<0.001
vs. Group 2 : #= P <0.01
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Table 5 The incidence of cases with metabolic abnormalities

Metabolic Group 1 Group 2 Group 3
abnormalities (n = 15) m=12) (n = 25
Blood
Hypercalcemia - - -
Hyperuricemia - 1 (8%) 7 (28%)
Hypokalemia - 5 (40%) 9 (36%)
Hypophosphatemia - - -
HCMA - - 1 (4%)
Urine
Hypercalciuria - 2 (17%) 2 (8%)
Hyperuricosuria 4 (27%) 1 (8%) 2 (8%)
Hypocitraturia 7 (47%) 11 (91%) 21 (84%)
Marked hypocitraturia 1 (7%) 7 (58%) 17 (68%)

HCMA = hyperchloremic metabolic acidosis
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