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Methionine Excretion. Effect of Diet and Methionine Ingestion in
N orrna1 Subjects.

HERBERT C. TIDWELL, F..\. SLESINSKI, AND C. R. TREADWELL.*

Fr01n the Department of Bioch emist ru, Soutlucestern Medical College, Dallas.

A number of reports! in the literature have
indicated the outstandingly important role
that methionine may play in nitrogen metab­
olism. Its utilization has been shown to in­
volve not only the intact amino acid but
also the sulfur and labile methyl groups in
the formation of other essential substances.
The varied uses of methionine have been
shown by its lipotropic activity and protein
sparing action in animals on very low protein
diets, and by its role in the detoxification of
a variety of organic compounds."

The recently emphasized physiological im­
portance of methionine, along with our earlier
studies" on animals with fatty livers produced
by diets deficient in this amino acid, suggested
an investigation of methionine excretion as
a new approach to the study of methionine
metabolism and as a possible indication of its
utilization." Changes in urinary methionine
excretion might be caused by increased re­
quirements for this amino acid for essential
body proteins. Also increased requirements,
which could not be met from available
methionine, might be reflected by a decreased
excretory response to a test supplement.

Information about the excretion of methi­
onine by normal individuals is scanty. Cle­
land," in her study of methionine excretion
in cystinuria, obtained normal values of the
same order as those found by Albanese and
coworkers.v" and they both reported an im-
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mediate rise in its excretion after ingestion of
the free amino acid. If an increase in the
protein intake should cause a rise in the
excretion of methionine as in the cystinuric,"
then the effect of fasting and of various
dietary regimes, such as low protein, higher
protein, and high fat diets, upon its urinary
loss should be considered in excretion studies.

Methods. The subjects used in this study
were 80 male medical students. The urinary
samples for methionine analysis were collected
over the 6-hour period, 7 a. m. to 1 p. ill" and
for the subsequent 18 hours when 24-hour
collections were desired. The 6-hour collec­
tions were included as a more convenient
period of measurement since Albanese" has
shown a return to the normal level of excretion
3 hours after an intake of 1.5 g of methionine,
with equal utilization of the natural and
racemic forms. Usually on the following day
at 7 a. m., the subjects, fed or fasted, were
given 1.0 or 1.5 g of dl-methionine orally.
The urine collections were started at that time
and completed at the end of the same periods
used for the controls.

In a second experiment, low protein, higher
protein, and high fat diets were followed for
4 days by selecting food from lists of items
suitable for such diets. Urine collections were
made on the last day of the special diets.
Besides methionine, total nitrogen and pH
values were determined on these urine samples
to indicate how well the diets had been fol­
lowed. The subjects on high fat diet ingested
20% cream which contains about 2.5 times
more ketogenic than antiketogenic substances.
This accounts for the fair intake of methionine
and only traces of acetone in the urine. They
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were given a supplement of 1.5 g of methi­
onine and only the 6-hour collections were
examined. Separate normal excretion values
were obtained on these subjects at this time.

The second experiment was repeated in
part on a similar group of students one year
later. In addition, 24-hour urine collections,
after fasting and a high fat diet, were ob­
tained for examination. Both of these groups
developed a marked ketonuria.

In all these studies, total nitrogen excretion
values were used to calculate the protein in­
take of the subjects on the various diets, after
allowing 3 days on the diet for stabilizing
the plane of nitrogen metabolism. Methionine
intakes were estimated by assuming that the
protein of the diet contained an average of
3% methionine." The urinary methionine was
determined according to the method of Al­
banese et al: Quantitative recovery of methi­
onine added to the urine by us indicates
the suitability of the method for· the estima­
tion of methionine in urine. However, it
must be remembered that the method will
respond to any other unknown terminal thio
ether or thiocarbonyl group containing sub­
stances of the urine. The data were analyzed
according to the t method of Fishers and only
those results showing a P value of 0.01 or less
were considered significant. The standard
error of the mean for each value is given
with the data.

Results. Our results on the daily urinary
excretion of methionine by the adult male
compare favorably with those of Albanese
et al.4 and Cleland." The former group found
an excretion of 247 to 494 mg of methionine
per day in a series of 7 observations. Using
80 different subjects, we obtained an average
daily excretion of 318 ± 9 mg (range 199 to
518 mg) or about 4.5 mg per kg body weight.

The methionine excretion during 6- and
24-hour periods and following the ingestion
of a 1.0 or 1.5 g supplement is shown in

7 Block, R. J., and Bolling, D., The Amino Acid
Composition of Proteins and Natural Foods, C.
O. Thomas, Springfield, rn., 1944.

8 Fisher, R. A., Statistical Methods for Research
Workers, 7th ed., Oliver and Boyd, Edinburgh,
1938.

Table I. The latter supplement was approx­
imately one-half of Block's estimate" of the
average daily intake of methionine. An in­
creased amount of methionine was excreted
after the one g test supplement and definitely
more after the 1.5 g. However, the percentage
of the supplement excreted was the same
in both cases, approximately 970 in 6 hours
and 1570 in 24 hours respectively. An over­
night fast caused only a slight change in the
methionine excreted, either in the absolute
amount of the amino acid, or in the per cent
of the test supplement given. Thus, if ex­
cretion be taken as a measure, the major
part of the free amino acid was utilized
(stored or metabolized) even when the intake
was markedly increased by the additional
methionine ingested.

The remainder of this study was concerned
with the effect of fasting and of various diets
upon the daily methionine excretion in the
normal subject. Three types of diet were
ingested-low protein, higher protein, and
high fat diets. The total nitrogen of the urines
of subjects on these diets served as a check
upon the protein intake. Averages of 6.5,17.7,
and 9.3 g of total urinary nitrogen per day,
respectively, were obtained in the second ex­
periment. The pH of the urines, the methi­
onine intakes and amounts excreted are
induded in Table II. Similar data for the
third experiment are shown in Table III.

There was no significant difference in the
fmal 24-hour urinary methionine excretions
by the subjects on the low and higher protein
diets for a period of 4 days. This was true
in both experiments on humans (Table II and
III), and the observation has been confirmed
with rats.!" These results are supported by
the relative constancy of the neutral sulfur
excretion,"- Thus marked variations in the
protein content of the diet,t did not affect
the daily urinary loss of methionine in these
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TABLE I.
Effect of Mctliioniue Ingestion upon Its Excretion.

The fed subjects ingested their normal diets at the usual hours while the fasted subjects had
no food for 18 hours including the 6 hours of the urine collection. The normal diets contained
a~proxilllately2 g methionine per day.

Methionine excreted
~

6 hr 24hr
Methionine { \ V \

No. of Nutritional supplement, total, per kg, total, per kg,
subjects state g mg mg mg mg

11 Fed 0.0 99 1.41 406 5.79
± 5 ±0.07 ±13 ±0.02

11 )) 1.0 185 2.65 550 7.85
±11 ±0.16 ±18 ±0.28

1'''- " 0.0 98 1.37 415-x- 5.73*oJ

± 5 ±0.20 ±32 ±0.46
15 " 1.5 229 3.16 665* 9.34*

± 9 ±0.15 ±41 ±0.46
11 Fasted 0.0 83 1.15

± 5 ±0.07
11 " 1.5 206 2.85

± 7 ±0.18

,,:. Includes 8 subjects.

'l'ABLE II.
Effect of Diet on Urinary Methionine Excretion.

Exp.2. Subjects ingested the special diets fo; 4 days. Determinations were made on samples
collected during the 6 or 24 hours of the last day. Daily methionine intake was estimated. by
assuming that the protein of the diet contained 3% methionine."

Calculated Methionine excreted
methionine { ,

No. of Dietary intake, total, per kg,
subjects regime Urine pH g/day mg mg

12 Low protein 6.2 1.22 267 3.75
±0.2 ±O.ll ±15 ±0.19

n Higher protein 5.6 3.32 252 3.52
±0.1 ±0.06 ±19 ±0.24

28 Average 257 3.62
±ll ±0.13

9 Normal 6.5 2.10 S5t 1.24t
±0.3 ± 5 ±O.14

9 " * 2.10 223t 3.Ut
±0.15 ±ll ±0.15

11 High fat" 5.0 1.74 154t 2.25t
±0.1 ±0.13 ± 9 ±0.13

",After a 1.5 g test supplement of methionine.
t Determinations made on 6-hr collections.

subjects. The increased methionine excretion
after the ingestion of the free amino acid as
compared with that after its ingestion in the
form of protein might be explained by an in­
creased rate of absorption from the gastro­
intestinal tract. FratzerP found that the
oral administration of hydrolyzed protein pro­
duced a greater increase in the blood amino
acid level than did the ingested intact protein,

12 F'ratzer, F. H., J. Biol. Ghent., 1944, 153, 237.

and that methionine caused higher levels than
did some of the other amino acids. The higher
blood levels might account for the increased
methionine excretion after the ingestion of
the free amino acid.

Although a marked change in the protein
intake was without effect on the urinary me­
thionine excretion, a 3-day fast or high fat
diet was associated with a significantly de­
creased excretion as compared with that on
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TABLE III.
Effect of Diet on UrinarvMethionine Excretion.

Exp, 3. Determinations were made on 24-h~ul' samples of the fourth day on these dietary
regimes. Daily methionine intake calculated as in Table II.

Calculated Methionine excreted
Total K methionine ( \

:N"o. of Dietary excreted, intake, total, per kg,
subjects regime "Grine pH g/day g/day mg mg

13 Low protein 6.6 7.1i5 1.34 298 4.18
±O.l ±0.34 ±O.07 ±14 ±O.20

12 Higher protein 6.0 17.'i4 3.33 290 4.21
±O.l ±1.2H ±O.24 ±12 ±O.26

12 High fat :5.7 11.88 2.23 252 3.48
±O.2 ±O.9'7 ±O.18 ±30 ±O.43

9 Fasting 5.1 11.95 0 269 3.42
±O.O ±O.74 ±26 ±O.39
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the low and higher protein diets used. Also,
there was a marked decrease in the urinary
methionine after a test supplement was given
the subjects on the high fat diet as compared
with the normal control values as shown in
Table II. Circumstances prevented 6-hour
high fat control values on these subjects, but
a decreased loss of methionine was found in a
24-hour test in a similar group in the third
experiment. Hence a lowered base level of
excretion, and a possible slower rate of ab­
sorption, might account for a part of the
decreased excretion of the supplement in
these subjects. However, it is evident that a
very high fat intake or fasting, accompanied
by a ketonuria, was associated with a decrease
in methionine excretion. Increased needs for
methionine for lipotropic requirements at
times of excessive fat metabolism, owing to
a very high fat intake or the excessive use
of body fat during fasting, might account for
the decreased excretion in these subjects.
In this case greater body needs appear to
be followed by a decreased excretory response.

The excretion of less methionine by the
subjects on the special diets as compared with
that of the others in this study was associated
with smaller urine volumes during warmer
weather. The urines for the dietary studies
were collected around May 30 when the
average temperature was above 80°F, while
the other values were obtained during Feb­
ruary and March with temperatures averaging
near 60°F. Lack of other known variables
than the temperature suggested possible losses
of methionine through channels other than

the kidneys. Nevertheless, we were unable
to correlate the daily urine volumes and the
urinary methionine excretion in the various
experiments.

Another interesting fact was noted when
the per cent retentions of methionine on the
different protein intakes in the last two
experiments were compared. Values of 78%
retention on the low, and 92<70 on the higher
protein diets were almost identical in the
last two experiments. This decreased loss in
the latter case suggests an increased utiliza­
tion of methionine with the higher protein
intakes.

Summary. Observations on a series of 80
normal male subjects, on a normal control
diet, indicated an average daily urinary ex­
cretion of approximately 318 -t- 9 mg of
methionine. The increase in methionine ex­
cretion during the 6- and 24-hour periods
following the ingestion of a 1.0 or 1.5 g
supplement of methionine in addition to that
of the usual protein intake only amounted
to approximately 9 and 15% respectively of
the intake of the free amino acid.

The ingestion for 4 days of diets of varying
protein content showed no change in the
daily urinary methionine excretion as a result
of such variation. A decrease in the methionine
normally excreted occurred when the subjects
were on a high fat diet or when, on a 6-hour
test, they were given a similar test supplement
of methionine. Increased lipotropic require­
ments might account for the decrease in the
loss of methionine after a 3-day fast or high
fat intake.




