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S U M M A R Y

Complete urine collections w e re  taken fro m  19 healthy  y oung  adult  
volunteers at 8:00 a.m., 10:00 a.m., 12:00 noon, 2:00 p.m., 4:00 p.m., and 
6:00 a.m. the fo l lo w in g  m o rn in g ,  w h i le  the subjects w e re  on a regular  free 
diet. Urea nitrogen and creatinine w ere  measured in all samples and 
N -m e t h y l  n icotinam ide w a s  measured in the urine samples from  9 of the 
volunteers.

T h e  rations of urea nitrogen/creatinine and of N - m e t h y (  n icotinam ide 
/creatinine w ere  not significantly  different in m id m o rn in g  and late m o r n ­
ing samples as com pared w ith  the ratios in fasting samples. E a r ly  a f te r ­
noon and m id -a fte rn o o n  samples had statistically significant higher ratios 
of urea nitrogen/creatinine, but  the corresponding ratios of N - m e t h y l  
nicotinamide/creatinine did not differ.

The urinary excretion of urea, especially in a fasting sam­
ple, has been proposed as an index of the level of protein 
intake in population groups. Howewer, there is no agreement
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regarding the most meaningful way to express urea excretion. 
Platt (1) employed the ratio of urea nitrogen to total nitrogen, 
but this ratio is not a sensitive way to express changes in urea 
excretion, because urea is a component of total urinary nitro­
gen. Arroyave (2) proposed the use of the ratio of urea ni­
trogen/creatinine, noting that creatinine is a relatively cons­
tant component of total urinary nitrogen. He presented data 
to support the use of this ratio as a valid indicator of previous 
protein intake. Dugdale and Edkins (3) published values for 
the urea nitrogen/creatinine ratios for normal and malnour­
ished children and noted that after-supper samples did not 
differ significantly from fasting samples.

This ratio has also been used in nutrition surveys. How­
ever, conditions under which samples are collected differ 
from one survey to the next, and even within a survey, creat­
ing problems in the comparison of data. In some cases (4), 
only fasting samples were collected. In others (5), urine sam­
ples were collected after breakfast; in the late morning; short­
ly before lunch, or even after lunch.

To study the effect which time of collection of urine sam­
ples might have on urea nitrogen/creatinine ratios, these me­
tabolites were measured in urine samples collected at inter­
vals during the day, beginning with fasting samples. In addi­
tion, since the excretion of water soluble vitamins is com­
monly expressed in terms of urinary creatinine (6), the ex­
cretion of N-methyl nicotinamide per gram of creatinine was 
determined in some of the subjects, using the same samples.

MATERIAL AND METHODS
Two groups of healthy young adult volunteers, members 

of INCAP staff, ages 21 to 38 years, were recruited for these 
investigations. Group I included 9 subjects, 5 males and 4 fe­
males; and group II included 10 subjects, 2 males and 8 fe­
males. They were instructed to rise at 6:00 a. m. and to discard 
the urine voided at that time. Total urine samples were then 
collected at 8:00 a.m., 10:00 a.m., 12:00 noon, 2:00 p.m., 4:00 
p.m., and at 6:00 a.m. the following morning. The volume of 
each sample was recorded and an aliquot was immediately 
frozen, without preservative.



The subjects ate breakfast at 8 o’clock, lunch at 12 o’clock, 
and supper some time after 4 o’clock in the afternoon. No 
record was kept of the diet composition or of the amount 
eaten, but previous studies (7) indicate that the average diet 
of a group such as the one involved in this study is repre­
sented by the following pattern of daily nutrient intake: total 
protein, 76.7 g.; calories, 2660; vitamin A, 6430 I. U.; vitamin C, 
138 mg.; thiamine, 1.03 mg.; riboflavin, 1.87 mg. and niacin 
(preformed), 12.27 mg. Sixty-three percent of the total pro­
tein intake is from animal sources. The total consumption of 
fats is more than 100 g. per person per day, which represents 
38% of the total caloric intake.

After thawing, the urine samples were filtered. Creatinine 
was determined by the method of Clark and Thompson (8), 
urea nitrogen was determined colorimetrically by the method 
of Barker (9), and N-methyl nicotinamide was determined 
fluorimetrically according to the method described by ICNND 
(6). Analysis of variance was carried out according to the 
procedure described by Snedecor (10), and tests of signifi­
cance according to the “t” test, as described by Croxton (11).

RESULTS
Table 1 shows the means and standard deviations for the 

excretions of urea nitrogen/creatinine (g /g ) and N-methyl 
nicotinamide/creatinine (m g /g ) for the six collection periods. 
N-methyl nicotinamide was determined in only 9 of the sub­
jects (Group I). Values of “t” are shown, in each case, com­
paring the sample indicated with the fasting sample (period
1). The same ratios are presented graphically in Fig. 1.



TABLE 1
A V E R A G E S ,  S T A N D A R D  D E V I A T I O N S ,  A N D  “ t” V A L U  ES  F O R  U R E A  N I T R O G E N / C R E A T I  N I N E  (g /g )  A N D  N - M E T H Y L  

N I C O T I N A M I D E / C R E A T I N I N E  (m g / g )  E X C R E T E D  B Y  H E A L T H Y  V O L U N T E E R  S U B J E C T S

P E R I O D  O F C O L L E C T I O N

E X P E R I M E N T
1 a 2 3 4 5 6

6 a.m. 
to 8 a.m.

8 a.m. 
to 10 a.m.

10 a.m. 
to 12 noon

12 noon 
to 2 p.m.

2 p.m. 
to 4 p.m.

4 p.m. 
to 6 a.m.

G ro u p  1 (9  subjects)

U rea n itrogen / 
creatinine

X 6.30 6.04 6.93 8.26 7.40 8.72

S. D.
“t”

1.33 2.36

0.58

2.33

1.42

4.42

2.54*

2.12

2.63*

2.69

4.84*

N -m eth y l n icotin am ide/ X 5.15 5.04 4.56 4.38 3.67 5.46

creatinine  

G r o u p  II (10 subjects)

S. D. 
“t ”

4.02 3.08

0.94

2.54

0.74

1.42

1.08

2.04

1.92

4.08

0.32

Urea n itrogen / X 8.84 o „8.73 9.72 11.17 12.61 10.74

creatinine S. D.
“t”

±2.2 6 ±2.53

0.20

±1.9 0

1.83

±3 .1 0

3.82**

±3.48

6.28**

±2.04

2.69

a F asting urine sam ple.
* Significant at the 5% level. 
** Significant at the 1% level.
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Fig. 1 — Pattern of excretion, by hum an adults, of urea N and N -m e t h y l  
nicotinamide d uring  a 2 4 -h o u r  period.



Analysis of variance for N-methyl nicotinamide/creatinine 
excretion for Group I shows no statistically significant effect 
of the period of collection, as indicated by an F value of 1.76. 
Fig. 1 shows that the mean excretion values simply oscillate 
around an overall mean. The “t” test indicates that there are 
no significant differences between the means of periods 2-6 
and the mean of period 1 (the fasting sample).

Analysis of variance for the effect of collection time gave 
F values of 3.32 and 7.03 for urea nitrogen/creatinine of 
groups I and II, respectively. These are significant at a 5% 
level for Group I and at a 1 % level for Group II. Fig. 1 shows 
that there is a gradual increase in urea nitrogen/creatinine 
during the day. Applying the “t” test, periods 4, 5 and 6 were 
significantly higher than period 1 (the fasting sam ple). How­
ever, periods 2 and 3, the early and late morning samples, 
were not significantly different from the fasting sample in 
either group.

DISCUSSION
The values of urea nitrogen/creatinine and of N-methyl 

nicotinamide/creatinine obtained in this study, with healthy 
young adults, were only slightly higher than those obtained 
by others (5) for a comparable age group. However, it should 
be noted that our subjects constituted a more homogeneous 
group than the population sampled in a general survey, since 
all belonged to middle income groups and were w ell nourished.

An adequate breakfast did not appreciably alter the rel­
ative excretion of urea nitrogen. This supports previous ob­
servations that the rate of urea nitrogen loss is, under ordi­
nary conditions of life, determined mostly by the previous 
sustained level of protein intake. The nitrogen intake of a 
regular ample lunch raises the excretion of urea nitrogen.

One might have expected N-methyl nicotinamide excre­
tion to rise markedly after a meal. Nevertheless, in the present 
study it was even more stable, from period to period, than 
the excretion of urea. With respect to the parameters meas­
ured, there is no apparent advantage to be gained from the 
inconvenient collection of fasting urine samples, as compared 
with the more convenient marning samples. Even the statis­
tically significant increase in urea nitrogen/creatinine seen



in the afternoon samples hardly represents a biologically 
meaningful difference, within the framework of interpreta­
tion of this test. Thus, it is recommended that in survey work 
the measurement under discussion should be made on sam­
ples of urine collected in the morning, before lunch, but not 
necessarily under fasting conditions.
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R E S U M E N

Se recogió la excreción total de orina de 19 volun tarios adultos, j ó ­
venes y  sanos, a las 800 a.m., 10:00 a.m., 12:00 m., 2:00 p.m., 4:00 p. m. y  
a las 6:00 a.m. del día. siguiente, estando los Individuos bajo dieta libre 
regular. Se midió el nitrógeno y  la creatinlna en todas las muestras, y  la 
N -m e ti ln ico tin a m id a  solamente en las muestras de 9 de los individuos.

No hubo diferencia significativa al c o m p a ra r  las razones de nitrógeno 
ureico/creatlnina y  N -m e ti ln ico t in a m id a /cre a tin in a  en las muestras de las 
8:00 a.m. y  las 10:00 a.m., con las muestras tomadas cuando los indiv iduo s 
estaban en ayunas. Las razones de nitrógeno ureico/creatinina fuero n s ig ­
nificativamente más altas en las muestras de las 2:00 p .m . y  las 4:00 p.m., 
pero las razones correspondientes de N -m eti ln ic o t in a m id a / c re a t in in a  no 
difir ieron.
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