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Abstract

Ninety urine samples of normal children of various age groups belonging to different socio-economic
standards were analysed to investigate the effect of age and socioeconomic standards on the general
characters and the level of nitrogenous constituents. It was revealed that urinary nitrogen, creatinine
and creatine were significantly influenced by age and socio-economic standard but ammonia remained
unaffected. Uric acid was, however, significantly influenced by age but remained unaffected with the
socioeconomic standards (JPMA 30:116, 1980).

Introduction

Urine is the most important medium to eliminate non-volatile substances, which under normal
conditions will include non-volatile metabolites like urea, cieatinine, uric acid or materials ingested or
produced in the organism in excess of metabolic requirements e.g. water and electrolytes. The
quantitative composition of the urine reflects the functions of the kidneys in preserving important
aspects of homeostasis and of the normal equiliorium between the organism and its environment. It
will, therefore, vary widely in normal subjects at different ages and under different conditions of diet
and activity (Oser, 1965).

Examination of urine is necessary to detect diseases of the kidney or disorders of the body chemistry
which cause specific changes in the urine composition (Smith, 1951). Nutritional deficiencies as a
result of malnutrition usually lead to abnormal growth and development (Daza, 1979). Although
limited information on the composition of urine in normal children is available, yet there appears to be
no report concerning the influence of age and socioeconomic standards on ceRtain constituents of
normal urine of a child especially under conditions prevailing in Pakistan. The present study is a part of
general investigation of the normal subjects at different ages and under different conditions of diet and
activity to establish biochemical norms for this physiological fluid. The general characters of normal
urine of the child and the effect of age and socio-economic standards on it's nitrogenous constituents
have been investigated.

Material and Methods

The study was confined to three distinCt socio-economic groups of population e.g., lower, middle and
upper standard groups. The sample subjects under each group were arranged into three age categories,
each of 4, 8 and 12 years of age respectively. The sample size in each age category in the respective
socio-economic group included ten subjects. Each individual was given his normal diet: and its
composition is reported in Table I.
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Urine samples were collected during July and August, 1977 from 90 apparently healthy children of
either sex, and of all age groups under study. The body weight of all the subjects ranged from 15 to 25
Kgs.

A total number of ninety urine samples were collected separately in clean, sterilized bottles of one litre
capacity containing 50 ml toluene in each. Each sample was carefully collected in 24 hours by
discarding the urine vioded before 8 a.m. and collecting all the urine passed after this hour including
that vioded before 8 a.m. on the next morning.

Total nitrogen and ammonia were determined following the method of the Association of Analytical
Chemists, Washington (1970). The methods of Plentle and Schoenheimer (1944) were employed for the
estimation of uric acid, creatinine and creatine. The analytical data was analysed statistically by
analysis of variance (Steel and Torrie, 1960)'

Results and Discussion

A wide variation occurs daily in the volume of urine in normal child (249-958 ml) as shown in Table II.
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Similar observations have also been reported by Nelson (1964) in children between 8 to 14 years of



age. As factors like food, fluid intake, temperature, humidity and excercises influence the rate of
excretion of urine, the noted differences in these studies can be attributed to relatively high
environmental temperatures in Faisalabad as the urine collection was made in summer (July-August).
The volume of urine is notably lower than that previously reported. The effect of age on volume of
urine is significant. Average urine volume in case of children of four years is significantly lower than
those of eight and twelve years of age. However, socio-economic standards have not significantly
influenced the volume of urine (Tablell) The pH values (Table II) of urine of the subjects fall within the
range of normal human urine e.g. 5 to 7. It can be seen that age and socioeconomic standa;ds showed
no sinificant effect on pH but changes in pH values depend on diet containing acid and base forming
foods. The specific gravity has also shown variation from the minimum of 1.015 to the maximum of 1 .
024 with a mean value of 1.019 at 15°C (Table II).

The general characters of the urine like volume, pH, specific gtavity and total solids were recorded
following standard methods (Assoc. of Analyt. Chem. Washington, 1970). Qualitative examination of
these urine samples was also performed to exclude the presence of protein, glucose, blood, bile salts
and bile pigments before subjecting these samples to quantitative analysis (Jessop, 1961).

The results in general indicate that age and socio-economic standards have no significant effect on the
specific gravity and the values observed are in close conformity with the reported values of 1.015 to
1.025. Daily fluctuation in the range of 13.05 to 22.17 g/day in the total solids was observed. The
observed values are notably lower than the reported values for adult human urine ranging from 50-55
g/day (Thompson and Pitts, 1951). The reason for these fluctuations can be due to the seasonal effect
on the sample collections (summer) and the loss of water from the skin and lungs. The low contents of
the total solids are, therefore, due to the low volume of urine as reported in Table II. The results
reported in Table II suggest that age and socio-economic standards have not significantly altered the
total solids in the urine. Although there is apparent increase in the total solids with the increase in age
but the increase is, however, not statistically significant at different age groups of children.

The total nitrogen of the analysed samples have been found in the range of 1.69-6.99 g/day (Table II).
Previously reported values of total nitrogen in the urine of adults lie in the range of 13.37 and 5.234-
12.74 g/day. These results suggest that daily output of urinary nitrogen depends on the intake of protein
(Vysotskii et al., 1975; Vasavada et al., 1969). It can be seen that urinary nitrogen has been significantly
influenced by age and socio-economic standards, respectively. However, the total nitrogen value was
lower in 4 years old than in 8 and 12 years old children, whereas the differences between 8 and 12 year
old children were not statistically significant. The total nitrogen values were lowest in the lower than in
the middle and upper socio-economic groups. The differences between upper and middle socio-
economic groups however, were not significant. The values for ammonia contents (0.213-0.599 g/day)
reported in Table II are notably lower than those reported e.g. 0.70 g/day for normal adult urine. Age
and socio-economic standards have not influenced significantly the ammonia contents (Table II).
Urinary uric acid levels in the analysed samples fluctuated between 0.119 to 0.522 g/day when
compared with the repor ted values of 0.70 g/day for normal adult urine (Oser, 1965). Socio-economic
standards have not influenced the uric acid. However, age affected significantly the Uiic acid level. It
was also observed that the mean values of uric acid level were lower in 4 years old children than those
in cases of eight and twelve years. The variation in uric acid level depends on urine intake e.g. end
product of nucleo protein metabolism (White, 1961).

The daily creatinine output from 0.217 to 1.02 g/day. These values were similar to those reported by
Clark et al (1957). Socio-economic standards and age significantly influenced creatinine contents. The
creatinine contents were lower in 4 years old than those observed in older children, but the differences
were not statistically significant. The lowest level of creatinine was found in lower socio-economic
group and not in the upper one. No significant differences in creatinine level were observed in upper
middle and lower middle groups. The minimum urinary creatine levels observed in this study were in
the same range, while the maximum values were almost double than those reported by Cocuzza et al



(1969). These results suggest that creatine is a constituent of urine and its excretion increases with age
(Vaccari and Grasso, 1968). The creatine content is significantly affected by the age and socio-
economic standards. They were lower in 4 years old children than those observed in children of 8 and
12 years of age. Although the urinary creatine values were lower in lower socio-economic group than
those in the upper and middle but the differences were not statistically significant
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