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GENERAL INFORMATION

The results of a series of investigations from this Laboratory comprising 8 papers, were recently
submitted for publication in the American Journal of Clinical Nutrition(-8), The studies suggested that
vesical calculus formation is a neo-natal disease and that the nutriilonal status of the mother fetus somehow
contribute to the development of uroliths. The most pertinent findings can be summarized as follows:

1. Infant feeding practices differ markedly between families living in villages (hyper-endemic area)
and in Ubo! City (hypo-endemic area). Essentially all newborn in both locations are breast-fed. About 60%
of village mothers started their infants on supplemental glutinous rice feedings during the first week of life,
usually after the 3rd day. In the city, on the other hand, only 8% of the mothers stated they fed infants
supplemental foods during the first 4 weeks of life and only 52% of the infants received rice during their
first 3 months. If caloric requirements for infants are calculated on the basis of 115 + 15 calories/Kg body
weightfday, the glutinous rice fed village infants could supply about one.half their total daily requirement.

2. 1t was a fairly general observation that village women during pregnancy and lactation did not
increase their intake of proteins or of foods in general. Deviations from their usual diets were only in the
direction of greater food resirictions, particulorly during the third trimester. This was done in the belief
that it would result in a smaller infant and an easier delivery.

3. Twenty-four hour urine volumes were frequently less in village than in city newborn infants
under 1 year of age, and in children 2 to 10 years old. This was not always observed but varied with
season and location. The urinary osmolarity was generally lower in the village samples than in those from
the city, and the total number of osmoles excreted in 24 hours was significantly lower in the village
newborn less than 15 days old.
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4. Significantly lower urinary phosphate concentrations and 24 hour excretion values were found
in village samples of all age groups up to 1 year old compared with the city Values. On the contrary, the
urinary calcium concentration and 24 hour excretion value were somewhat higher in the village than in the
city samples in the newborn age group. No differences could be demonstrated in the older age groups.

5. The 24 hour excretion of magnesium and of uric acid were very similar in both locations in gll
age groups up to 10 years of age. Oxalate excretion was also very similar in the subjects studied.

6. The total inorganic sulfate and the free inorganic sulfate in the urine were lower in village
samples from boys up to 1 year of age than in city samples. This was true whether the data were
expressed on the basis of concentration, 24.-hour excretion, or related to creatinine excretion.

7. Oxalate crystalluria was observed in 12 of 28 village boys under 45 days of age. On the
contrary, none of the 39 city infants of the same age group had oxalate crystalluria. Uric acid crystalluria
was found equally in both village and city samples.
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STUDY REPORTS

1. Title: 'Effect of orthophosphate, fat.free powdered milk, methionine and Vitamin Bs supplements on the
occurence of crystalluria and excretion of urinary constituents”

Principal Investigators; Sakorn Dhanamitta, M.D,
Aree Valyasevi, M.D.
Robert Van Reen, Ph.D.

Assistant Investigator: Thara Viriyapanich, B.Sc. (In Pharm)

Objectives

To determine the influence of a variety of dietary supplements upon the urinary excretions of
phosphate, sulfate sulfur, calcium, oxalate, uric acid, magnesium, sodium, potassium, and chloride.

Description

Twenty—five male infants ranging in age from 6 to 19 months residing in 3 villages in Ubol
Province were included in the study. A fairly high incidence of bladder stone disease among the inhabitants
of these villages had previously been established.

Two forms of phosphate supplementation, inorganic (mixture of KH, PO, and Na; HPO,4 ) and organic
(fat—free powdered milk), were administered. Each supplement provided approximately 600 mg of phosphorus
dialy. A latin square design was employed so that each subject received supplements of orghophosphate,
milk and control regimen. The sequence of supplementation was altered in different subjects to include the 6
possible combinations. Each supplement was given for 6 days before changing to a different supplement.

Twenty—four hour urine collections were made during the last period of giving each supplement,
and freshly voided early morning urine samples were collected each day by vtilizing pediatric vrine-collecting
bags as previously described. Qualitative tests for pH, protein and sugar were made by COMBISTIXg paper
strip. Microscopic examinations were performed daily on centrifuged, freshly voided urine samples within two
hours of collection to determine the accurrence of crystalluria and other possible abnormalities.

Nineteen of the same group of village infants used for the phosphate study were given supplements
of DL.methionine (300 mg per day), vitamin Bs (3 mg per ddy) and placebo in an experiment of similar
design, but carried out 6 weeks earlier. In this study, the supplements were mixed in small quantities of 80%
sucrose and fed once daily. The sucrose solution alone was used during the control period.

All subjects were fed on breast milk and premasticated glutinous rice except one subject, whose
mother died, was fed on cow's milk formula,

Progress

Qualitative tests for urinary protein and sugar were normal. The number of leucocytes or
erythrocytes in the cenirifuged urine samples was found to be less than five per high power field.
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The occurrences of oxalate and uric acid crystalluria during the course of study are shown in Tables
| and Il. Four of 21 subjects of the phosphate trial did not show any oxalcrystalluria at any time during the
study. One subject who was on an artificial milk formula, showed no cystallyria during the course of 30
microscopic examinations. The data in Tables | and Il are presented in terms of the number of occurrences
of crystalluria and the number of examinations made. It can be seen that when the infants received
placebo, methionine or vitamin Bs, 23 to 29 percent of urine examinations revealed oxalerystalluria, whereas
none of the samples from infants receiving orthophosphate demonstrated oxalate crystals. Disappearance of
the oxalcrystalluria usually occurred within 24 hours after the supplementation of phosphate.

The data suggest that milk supplementation is not as effective as orthoyhosphate in reducing the
occurrence of oxalcrystalluria. However, it should be pointed out that all subjects rejected part of the milk
in the first few days, some developed loose stools and the period of study war only six days. Therefore, it
is possible that the amount of phosphate absorbed might be less from milk than from the orthophosphate
supplementation.

A total of 60 urine examinations were also carried out on 4 infants whor were supplemented with
milk feedings for 18 consecutive days. A total of 5 occurrences of oxalcrystalluria were observed. Three
occurrences were found in one infant who had mild recurrent diarrhea and two occurrences were during the
first two days of supplementation in another infant.

The data presented in Table | on oxalcrystalluria are totals of observed occurrences of crystalluria
without regard to the sequence of supplementation. it is possible that when inorganic orthophosphate was °
administered there might be a carry-over into the next period of supplementation. To check this, the data
were recalculated to determine the number of occurrences of oxalerystalluria in infants receiving the placebo
either before or after the orthophosphate supplementation. In the control group prior to phosphate
administration, there were 14 occurrences out of 33 examinations or 42 percent. In the control group after
the phosphate supplementation, there were 6 occurrences of oxalerystalluria out of 35 examinations or 17
percent. It thus appears that there is a carry-over of the phosphate effect into the next supplementation
period. No such carry-over effect was obvious in the cases of infants receiving milk after phosphate or
placebo after milk. However, the number of cases in the present series is foo small to draw any firm
conclusions concerning carry-over effects and an experiment will be designed to test this.

The mean urine pH rose from 5.9 during the control period to 7.1 during the orthophosphate
supplementation. To test whether there is a relationship between the alkalinity of urine and disappearance
of the oxalcrystalluria, at the end of the regular study period, five infants were administered sodium
bicarbonate (2 to 3 gm/day) for 6 days. A rapid rise in the vrinary pH values was obtained but 9 out of
30 urine examinations still demonstrated oxalate crystals. The findings do not support the concept that
alkalinity of the urine alone is involved in the disappearance of oxalcrystalluria.

Uric acid crystalluria (Table 11) also appears to be reduced by supplementation with either
orthophosphate or fat-free powdered milk, although uric acid crystals were not completely eliminated by
phosphate, as in the case of oxalcrystalluria. It is possible that alkalinity of the urine was a factor in
reducing the uric acid crystalluria during phosphate supplementation. However, no change in urinary pH was
observed during the milk supplemeniation, therefore, further study will be required before any conclusion
can be drawn. There was no obvious effect of methionine or vitamin B supplementation on uric acid
crystallyria,

From the data presented above it appears thai the oral administration of inorganic orthophoshate
will eliminate the oxalcrystalluria and probably reduce the uric acid crystalivria commonly found in village
uvrine samples. Oral administration of DL.methionine and vitamin Bs have no such effects. It must be
determined in further studies whether the effect is a specific response to phosphate or whether other
supplements will act in a similar manner.
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The question immediately arises as to the mechanism(s) by which phoswhate exerts its effect. It is
known that dietary inorganic phosphate will reduce the absorption of calcium from the gastro-intestinal tract.
In the present study, phospate supplementation had a rapid effect on oxalcrystalluria, thus suggesting some
other mechanism of action. Vermeulen et al®® and Miller et al® have indicated that many normal urinary
components, such as citrate, urea, K, Na, SO,, POy, Cl and Mg ions are all effective in increasing the
solubility of calcium phosphate and calcium oxalate in water. It is expected that the phosphate and milk
supplementations of the present study resulted in increased urinary excretion of phosphate.

Fleisch and Bisaz® have indicated that pyrophosphate will inhibit both hydroxyapatite and calcium
oxalate precipitation. Furthermore, Fleisch and Bisaz‘®) have demonstrated that the oral administration of
orthophosphate to healthy subjects induces a significant increase in urinary pyrophosphate excretion. The
determination of the concentrations of the various urinary components and ions mentioned above is now
underway.
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Table 1

Occurrence of oxalerystalluria in village infants following
supplementation with a variety of substances

Oxalcrystalluria

Supplement No. of Infants
No. of occurrences | No. of examinations | N ;';sif';ﬁfu":i: with
Placebo 17* 25 93 17
Orthophosphate 17 0 83 0
Milk 17 7 87 5
Placebo 14%* 20 70 7
Methionine 14 20 70 10
Vitamin Bg 14 16 70 11
*

the study.

A*ok

the study.

There were 17 of the original 21 infants who showed oxalcr

There were 14 of the original 19 infants who showed oxaler
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Table Il

Occurrence of uric acid crystalluria in village infants
following supplemeniation with a variety of substances

Uric acid crystalluria

Supplement No. of

Infants

No. of occurrences | No. of examinations| No. of infants with
crystalivria

Placebo 15% 22 83 15
Orthophosphate 15 6 73 3
Milk 15 10 77 5
Placebo 16%* 11 80 7
Methionine 16 18 80 11
Vitamin Bs 16 12 80 8

3k

during the study.

91

There were ll5 of the original 21 infants who showed vuric acid crystalluria at sometime during
the study.

There were 16 of the original 19 infants who showed vric acid crystalluria at some time



