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ABSTRACT

We aimed to evaluate whether Ca™ utilization of intestinal flora (IF) has an effect on urinary excretion of
Ca™ (UECa) levels. 0.1g/ml feces samples of children who underwent UECa examination in the last year
were implanted in broths. 5 pL of labeled *Ca was added to the samples and incubated. 200 pL of the
samples were filtrated by 0.45 micrometer membrane and rinsed by 200 pL pure water. *’Ca activity in the
membrane was counted and defined as percent activity per bacteria (45Caact %/CFU). Levels of aerobic and
anaerobic *Ca, %/CFU and their correlations with UECa were compared between hypercalciuric (Group I)
and normocalciuric (Group II) patients. **Ca,, %/CFU levels were similar between the groups (p>0.05).
UECa were negatively but not significantly correlated to aerobic and anaerobic 45Ca,m%/CFU (p:0,079, r:-
0.503; p:0.260, r:-0.420, respectively) in hypercalciuric patients. In normocalciuric patients, levels were
correlated positively to aerobic and negatively to anaerobic *’Ca,,%/CFU again in an insignificant manner
(p:0.509, r: 0.223; p:0.623, 1:-0.257, respectively). Similar **Ca,,%/CFU levels in both groups imply that
calcium utilization of IF does not have a distinct effect on UECa but, although not significant, there is a
negative correlation between UECa and bacterial “*Ca/CFU levels in hypercalciuric patients.
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1. INTRODUCTION

Hypercalciuria i1s a well-known risk factor for renal stone diseases (RSD) and their recurrences in both
children and adults (1-4). In idiopathic hypercalciuria (IH), increased intestinal absorption (IA) of Ca™
appears as either the first or the last step of the pathomechanism (Fig.1) (5). Increased IA of oxalate and
resultant hyperoxaluria and oxalate stones represents a good example for the relation of increased IA and
RDS (6). Absence of “Oxalobacter formigenes” which is an intestinal oxalate degrading bacteria has been
accused for increased IA of oxalate. It is important in the prevention of RDS since lower levels in the
intestinal flora (IF) increase the plasma and urine concentrations of oxalate (7). No specific type of bacterium
in the IF has been determined to have such interference for Ca™ metabolisms. The only relationship between
IF and Ca™* absorption in the literature is limited to the increment of Ca™ absorption through acidification of
the caecal contents by microbial fermentation of indigestible carbohydrates (8-10). In this study, we aimed to
investigate whether Ca”™ utilization of IF in patients with IH differ from the other patients with normal levels
of urinary excretion of Ca™ (UECa) and performed a preliminary study using **Ca.

2. MATERIAL AND METHODS

The data of children who had undergone urinary calcium excretion examination in the last year were
evaluated. For calcium excretion studies, children had ingested a diet including 300 mg calcium and 2000 mg
sodium diet with adequate amount of protein according to Recommended Dietary Allowances for seven days
and 24-hour urine collection had been then obtained as defined before (11). For spot urine calcium/creatinine
ratios, the second void of the day had been used.

The patients were called to bring their stool samples. None of the patients had recent exposure to antibiotics
that might affect bacterial colonization of gut or to vitamin D, calcium supplements, medications that might
affect calcium and phosphorus absorption or excretion while urine collection or feces sampling.

200 pL feces samples were implanted in brain heart infusion broth for aerobic bacteria and thioglucolate
broth for anaerobic bacteria. Five pL of **Ca (37 MBg/0.46 mL as **CaCl, in aqueous solution, Amersham
Biosciences UK), which is a pure beta emitter with a physical half life of 164 days was added to the samples.
Before adding to the samples, initial **Ca activity of 5 pL *Ca,q was counted by a GM detector (Ludlum,
Model 44-7 End Window) for 100 seconds. After it was added to 200 uL the samples, the samples were
incubated for 24 hours at 37 °C.
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Binding of calcium to bacteria was determined by filtration method as described previously (12,13). The
samples were filtrated using 0.45 micrometer membrane and rinsed by 200 pL pure water to get rid of the
*Ca which was not absorbed by the bacteria. *3Ca,e of bacteria in the membrane was also counted by GM
counter for 100 seconds. Activity% was calculated from ratio of the B Cae activity in the membrane to the
initial *Ca, activity. The amounts of bacteria in the samples were determined quantitatively as colony
forming unit (CFU). Then, activity% per CFU (**Ca,%/CFU) was calculated for both aerobic and anaerobic
bacteria in each sample.

3. RESULTS

A total of 29 patients brought their stool samples. The mean age of the patients was 7.5+4.3 (1.5-16) years.
18 of them were male (M/F: 18/11). Serum calcium and plasma potassium levels were in normal ranges in all
patients. Number of patients was similar in Group I (n:14) and Group II (n:15). The *Ca,, %/CFU levels of
aerobic or anaerobic bacteria were not different between the two groups (p>0.05) (Table 1).

Table 1. Comparison of ¥*Ca, %/CFU levels of aerobic or anaerobic bacteria between Groups 1 and 2.

Group | Group I1 p
n:14 n:15
Aerobic **Ca,,, %/CFU 3.80+4.63 3.03+2.78 0.983
n:10 n:7
Anaerobic **Ca, %/CFU 4.8618.74 0.99+0.53 0.601

Absorptive form:

T intestinal absorption > T serum Ca™ -> 4 iPTH ->  tubular Ca™ resorption -> hypercalciuria

Resorptive form:

d tubular Ca™ resorption - | serum Ca™-> TiPTH > T calcitriol -> T intestinal absorption

Fig.1: Pathomechanisms of absorptive and resorptive forms of idiopathic hypercalciuria.

4. DISCUSSION

Hypercalciuria is a risk factor for RSD and its prevalence in children with RSD is about 40% (1). There are
hypercalcemic, normocalcemic and hypocalcemic types of hypercalciuria. When normocalcemia is
accompanied with normal or low plasma phosphate levels and abnormally high urinary calcium excretion, it
is known as IH which is the most frequent type among patients with RSD (2, 14). In our group of patients, all
had normal calcium and normal or low plasma phosphate levels. Thus, hypercalciuria in all patients were
defined as idiopathic.

Two main pathophysiological hypothesis has been proposed for IH: Primary intestinal hyperabsorption of
Ca™ leading to a decrease in PTH secretion has been defined as “absorptive hypercalciuria” and primary
renal tubular leak of Ca™ which stimulates PTH secretion has been defined as “resorptive hypercalciuria”
(15). It is suggested that both two forms are endpoints of a continuous spectrum with considerable overlaps
and thus use of the tests (i.e. calcium loading test) to differentiate one form from another are not
recommended in the routine clinical work-up (5,16,17). Consequently, we did not distinguish the type of IH
in our patients.

Furthermore if the dietary Ca™” intake is lower, the site of absorption moves to the upper parts of intestine
where the number of floral bacteria is the lowest. However, we thought that any significant difference
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between hypercalciuric and normocalciuric patients should support our theory. We used **Ca for evaluation
studies of calcium binding to bacteria for that purpose (13, 18, 19).

In this study, similar **Ca,., %/CFU levels in both hypercalciuric and normocalciuric patients may imply that
Ca™* utilization of IF does not have a distinct effect on UECa. Nevertheless, although not significant,
negative correlation between urinary Ca™ and bacterial *Ca, %/CFU levels, especially in hypercalciuric
patients, exhibits a need for further investigation on this topic. That was a preliminary study and we are
planning to repeat the study in a larger series and specify all the bacteria in the IF. In case the negative
correlation between UECa and 45Caact %/CFU 1is found significant, the bacteria responsible for the Ca™?
utilization may be identified by this way.
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