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Harris and Leong (1), in 1936, suggested that
the state of vitamin B, deficiency in man could
be detected by measurement of the amount of the
vitamin excreted in the urine in the twenty-four-
hour period following a single oral test dose of
900 micrograms of thiamine chloride, and since
then many other procedures have been suggested
for the detection of vitamin B, deficiency by
means of a test dose (2 to 8). Oral and paren-
teral routes have been used for administration of
test doses varying from 1 to 10 mgm. of thiamine
chloride and various criteria have been set up for
estimation of the state of the subject’s nutrition
with respect to vitamin B,.

The value of a laboratory test for vitamin B,
deficiency lies largely in its application to the
detection of those cases in which a chronic mild
deficiency may have existed for some time but in
which cleancut symptoms or signs of deficiency
are not evident. The urinary excretion of thia-
mine under various conditions has been used as a
suggestive index of the state of thiamine nutrition
but, unfortunately, most of the control tests re-
ported in the literature have been made on persons
partaking of their customary diets of unknown
or unspecified vitamin B, content, or on hospital
patients. We believe that it is necessary to deter-
mine the response to the test of individuals main-
tained on various levels of thiamine intake for
varying periods of time in order to assess the
validity of the test. Only in this way can the
response be correlated satisfactorily with the nu-
tritional history and clinical state.

We are prompted to report our experience with
test-dose procedures because we have had the
opportunity to study the responses of fifteen fe-
male subjects maintained on rigidly controlled
diets of known thiamine content for intervals vary-
ing from thirteen weeks to five months. Factors
of the vitamin B complex other than thiamine
were supplied in purified form or in the form of

autoclaved yeast ; therefore, the dietary restriction
was limited as nearly as possible to thiamine alone.
Since the duration and degree of deficiency were
known accurately, we believe that the value of
test-dose procedures or of the ordinary twenty-
four-hour excretion of thiamine as a laboratory
aid can be accurately assessed.

EXPERIMENTAL

The present study is part of a larger one on induced
thiamine deficiency in human subjects. The selection of
subjects and the diets utilized in this study have been de-
scribed in previous reports (9, 10, 11). Two groups of
four women each, who agreed to serve as subjects for
this study, were fed a diet which contained not more than
150 micrograms per day of thiamine, and a third group of
eleven women were fed a diet which furnished 400 to 450
micrograms of thiamine per day.

Test-dose procedure. There is no agreement as to the
amount of thiamine that should be used for a test dose or
as to the mode of administration. Intramuscular injec-
tion was chosen as the mode of administration since it
insured complete and rapid absorption. A test dose of 1
mgm. (1000 micrograms) of thiamine chloride was
chosen since it was sufficiently large for the purpose but
not large enough to flood the system when rapidly ab-
sorbed. The results confirm the adequacy of this pro-
cedure.

Collection of wurine. Urine was collected in bottles
which contained 15 cc. of glacial acetic acid, an amount
sufficient to bring the pH of a twenty-four-hour specimen
to about 4. Specimens were collected during the twenty-
four hours just preceding and again immediately fol-
lowing the injection of the test dose. The thiamine con-
tent was determined by the method of Hennessy and
Cerecedo (12), revised by Hennessy (13).

RESULTS

Table I shows the values of thiamine excretion
in two groups of four subjects who were main-
tained on a diet which contained not more than
150 micrograms of thiamine per day. The first
group (Subjects 1 to 4) received the test dose
after 155 days and again after 169 days at this
intake level. Symptoms of severe deficiency of

247



248

thiamine were evident on both occasions. The
results of the test were essentially the same in
both instances. The excretions of thiamine in the
twenty-four hours preceding the test were 11 to
26 micrograms.! In the twenty-four hours fol-
lowing the injection of the test dose of 1000 micro-
grams, the amounts of thiamine (extra thiamine)
excreted over and above those in the preceding
twenty-four hours were 2 to 6 per cent of the
amount injected. Following a subsequent period
of seventeen days during which 10 mgm. of thia-
mine chloride and 10 grams of brewers’ yeast
were given as daily supplements to an unrestricted
diet, the intake of thiamine was again restricted
to 850 micrograms for seventeen days. On the
last three days of this period the average (pooled
specimens) twenty-four-hour excretions of thia-
mine were 124 to 256 micrograms and on the
eighteenth day the extra excretions after the test
dose were 15 to 45 per cent of the dose.

The second group of subjects (5, 6, 8 and 9)
received the test dose after they had consumed the
diet containing 150 micrograms of thiamine for
eighty-eight days, at which time symptoms of
severe deficiency of thiamine were evident. The
results were similar to those obtained in the first
group. After a thirty-three-day period of unre-
stricted diet with supplements of brewers’ yeast
and thiamine chloride (15 mgm. for eight days,
then 5 mgm. for twenty-five days) the intake of
thiamine was restricted to 850 micrograms for
five days. On the fifth day the excretions were
254 to 400 micrograms and on the sixth day 23
to 26 per cent of the test dose was excreted in
the urine. The intake of thiamine was further
restricted to 150 micrograms for five days. The
excretions during twenty-four hours fell to values
between 35 and 75 micrograms and on the fifth
day the extra excretions after the test dose were
12 to 17 per cent of the dose.

These results indicate a rapid loss of the thia-
mine stored during the period of excessive intake.
The values of 254 to 400 micrograms are much
higher than the values that would normally be
found for the thiamine excretion when the intake
is 850 micrograms. After restriction of the intake
to 150 micrograms the values of 35, 41, 45, and

1 Values of this order, although expressed as thiamine,

may be largely due to the presence of metabolic products
of nicotinic acid (14).
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75 micrograms for the ordinary excretion are
definitely within the range indicative of a de-
ficient intake of thiamine. Although the recov-
eries of 12 to 17 per cent of the test dose are
also subnormal, they reflect a better state of nutri-
tion with respect to thiamine than the values for
the ordinary excretion.

Melnick, Field and Robinson (15) also have
observed elevated values for the excretion of
thiamine for some days after ingestion of large
amounts of thiamine chloride. They recom-
mended that two weeks be allowed to elapse
between termination of the excessive intake of
thiamine and a study of the excretion. It will be
shown later that evidence of storage of thiamine
may be found in the ordinary excretion and in
the response to the test dose as long as four weeks
after restriction of the intake to 400 to 600 micro-
grams.

The third group of eleven subjects (5, 6 and
8 to 16; Table II), after a preliminary control
period with an intake of 850 micrograms of thia-
mine daily, were fed a diet containing 450 micro-
grams of thiamine in order to study the effects
of a chronic deficiency as compared with the
acute deficiency produced in earlier studies. The
low excretions of thiamine during the control
period by Subjects 8, 9, 10 and 15 indicate that a
daily intake of 850 micrograms of thiamine was
insufficient for these subjects at this time. Sub-
jects 5, 6, 8, 9 and 10 were used in the previous
study in which the thiamine intake was restricted
to 150 micrograms. At the beginning of the
previous study the excretions of thiamine indi-
cated that an intake of 850 micrograms of thia-
mine was adequate, although the period of meas-
ured intake at this level was only six days as
compared with sixteen days in this later study.
A period of fifty-four days had elapsed between
the two studies and during fifty days these sub-
jects were allowed an unrestricted diet supple-
mented with 2.5 mgm. of thiamine chloride and
10 grams of brewers’ yeast daily. Just prior to
the second study the thiamine supplement was
increased to 7.5 mgm. for four days. The excre-
tions of thiamine by these subjects (5, 6, 8, 9 and
10) did not differ significantly from the excretions
of the other subjects of Table II who had received
only the ordinary institutional diet prior to the
period of study. There is thus no indication in
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TABLE I
Excretion of thiamine before and after a test dose when the diet furnished 150 micrograms of thiamine

Twenty-four- Twenty-four- Extra Extra
Thiamine Interval hour excretion | hour excretion excretion excretion
Subject Age Weight Height of intak before injection | after injection after ter
of diet level of 1 mgm. of of 1 mgm. of test test
ine thiamine dose dose
years kgm. cm. micrograms days micrograms micrograms micrograms ’l‘:’m’f
1 29 57 163 700 * 99
150 155 15 75 60 6
150 169 26 81 55 6
>10000 17
850t 17 124 458 334 33
2 21 54 157 700 * 90
150 155 19 49 30 3
150 169 12 44 32 3
>10000 17
850t 17 124 570 446 45
3 25 46 160 700 * 90
150 155 11 63 52 5
150 169 12 31 19 2
>10000 17
850t 17 256 405 149 15
4 24 51 157 700 * 105
150 155 11 72 61 6
150 169 21 80 59 6
> 10000 17
8501 17 172 473 301 30
5 23 57 162 850 6 320
150 68 30 79 49 5
150 88 17 32 15 2
> 5000 33
850 5 400 652 252 25
150 4 35 208 173 17
6 33 51 158 850 6 124
150 88 7 69 62 6
> 5000 33
850 5 385 613 228 23
150 4 41 181 140 14
8 46 48 161 - 850 6 98 :
150 88 9 40 31 3
> 5000 33
850 5 255 510 255 26
150 4 45 166 121 12
9 26 70 159 850 6 68
150 88 9 22 13 1
> 5000 33
850 5 254
150 4 75 230 155 16
* The custo:

period of measured diet was not obtained.

institutional diet of the subject was calculated to contain 650 to 750 micrograms of thiamine.

A

re

T After the period of restricted intake of thiamine the diet was unrestricted and was supplemented with 10 mgm. of
thiamine chloride and 10 grams of brewers’ yeast daily, September 12 to 29, 1939. A controlled diet which contained
850 micrograms was instituted September 29. The test was conducted October 16, 1939.

the excretions of a store of thiamine. Unfor-
tunately, a test dose was not given at this time.

In Table II are presented the results of the
administration of the test dose twenty-eight and
ninety-eight days after restriction of the intake

of thiamine to 450 micrograms. The values for
the ordinary twenty-four-hour excretions on the
twenty-eighth day are within the range.of 10 to
33 micrograms, with an average value of 16 mi-
crograms. The values for the ninety-eighth day
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TABLE 1I
Excretion of thiamine before and after a test dose when the diet furnished 450 micrograms of thiamine
-four- _four- ‘ Extra Extra
Thiamine Interval @ﬁ?ﬁﬁ:gzn &ﬁﬁm&n ’gxcreuqn excretion
Subject Age Weight Height content of intake | before injection | after injection | © thfiamme of th;amme
of diet level of 1 mgm. of of 1 mgm. of at é:: at ;ett
thiamine thiamine dose dose
years kgm. cm. micrograms days micrograms micrograms micrograms PZ Jf;g.:f
5 23 57 162 850 16 135
450 28 14 110 96 10
450 98 24 116 92 9
6 33 51 158 850 16 128
450 28 10 77 67 7
450 98 18 89 71 7
8 46 48 161 850 16 64
450 28 14 85 71 7
450 98 23 60 37 4
9 26 70 159 850 16 74
450 28 19 75 56 6
450 98 21 30 9 1
10 28 53 154 850 16 73
‘ 450 28 17 55 38 4
11 39 49 158 850 16 136
450 28 16 116 100 10
450 98 14 104 90 9
12 39 53 168 850 20 96
450 28 11 126 115 12
450 105 18 21 3 <1
13 37 85 157 850 20 100
450 28 33 86 53 5
450 98 23 63 40 4
14 45 55 166 850 20 140
450 28 19 95 76 8
450 98 16 93 77 8
15 41 68 173 850 9 57
450 28 13 85 72 7
450 98 28 94 66 7
16 23 65 172 850 20 86
450 28 12 110 98 10
450 98 21 92 71 7

tend to be a little higher, with a range of 14 to
28 micrograms and an average value of 21 micro-
grams. The extra excretions after the test dose
are well below those obtained with subjects with
an adequate intake of thiamine. Three of the
values (Subjects 9, 10 and 13) for the extra
excretion following the test dose obtained after
twenty-eight days are within the range of values
(1 to 6 per cent of the dose) obtained with the
subjects who had been given only 150 micrograms
of thiamine daily for three to five months (Table
I). Four values (Subjects 5, 6, 8 and 14) were
outside this range by only 1 or 2 per cent and

four were in the range of 10 to 12 per cent.
There were no very significant changes in the
responses to the test dose after an additional
period of seventy days on the same restricted
intake of thiamine with the exception of Subjects
9 and 12. These two subjects returned less than
1 per cent of the test dose after ninety-eight
days. At the end of the ninety-eight-day period,
symptoms of thiamine deficiency were observed in
all cases.

Six of the eleven subjects included in Table II
were selected for study of the thiamine require-
ment of normal persons. However, one of the
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subjects became unable to cooperate satisfactorily
as a result of the previous restrictions of thiamine
and, therefore, only five subjects are considered
here. Two of them (5 and 6) had been given
7.5 mgm. of thiamine chloride from December 4,
1940 to January 9, 1941 (thirty-seven days).
These two subjects had had opportunity to store
maximal amounts of thiamine and were free from
any signs of deficiency. The other three subjects
had been maintained for 169 days on an intake of
less than 450 micrograms daily, and their stores
were undoubtedly depleted. On January 10, 1941,
and thereafter until June 1, 1941, the intakes of
thiamine of all five subjects were identical. The
basic diet was continued and increasing amounts
of thiamine chloride were given. A given level of
thiamine intake was maintained until the excre-
tions became relatively constant. The average of
the values for the daily excretions at the various
levels of intake is given in Table III; also the
results of the test dose procedures are given in
terms of percentage of the dose. The group aver-
ages of the daily excretions are presented graph-
ically in Figure 1. It will be observed that the
excretions by Subjects 5 and 6 fell to approxi-
mately the same level as the excretions of the
other three subjects at the intake level of 800
micrograms and then all excretions increased at
about the same rate as the intake increased. The
1esponse of Subjects 5 and 6 (Table III) to the
test dose was essentially constant until the intake
reached 800 to 1000 micrograms, after which the
proportion of the test dose recovered in the urine
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rose to an average of 39 per cent of the dose
when the intake was 2 mgm. The response of
Subjects 12, 13 and 16 followed a similar pattern
after the intake level reached 800 micrograms.
At the lower levels of thiamine intake the recovery
of the test dose was much less than in the case of
Subjects 5 and 6. There are unexplained fluctua-
tions, possibly the result of technical errors, in
the response to the test dose. For example, the
responses of Subjects 13 and 16 show a sudden
fall when the level of intake is 1000 micrograms,
but this loss is more than made up in the deter-
mination at the next level of intake.

The sudden jump in the amount of thiamine
excreted when the intake was increased from 800
to 1000 micrograms is worthy of note. The pre-
vious increment of 200 micrograms (from 600
to 800) produced an average increase of 45 micro-
grams in the excretion by Subjects 12, 13 and 16,
while the excretions by Subjects 5 and 6 dimin-
ished. The next increment (from 800 to 1000),
however, reversed the trend of Subjects 5 and 6
and produced an increase of 105 micrograms in
the average excretion of all subjects. This finding
suggests that a level of intake of 800 micrograms
was just enough for physiologic purposes and
that above this level a greater amount was ex-
creted as surplus. Excretion of an average of 39
per cent of the amount ingested when the intake
was 2000 micrograms indicates a considerable
waste of thiamine at this level.

Since the results of Table III were obtained
when all of the ingested thiamine over 400 micro-

TABLE III
Excretion of thiamine during maintenance at different levels of thiamine intake
Good stores Poor stores
Daily Subject S Subject 6 Subject 12 Subject 13 Subject 16
intake of
thiamine
M | Rervest | Ads | Rorvey | Ausmee | Rorwer | MR | Remy | MumE | R
excretion dose excretion dose excretion dose excretion dose excretion dose
micrograms |micrograms per cent  |micrograms per cent  |micrograms per cent  |micrograms per cent  |micrograms per cent
400 434 17.6 386 33 14.2 53 7.6 47 11.0
600 196 20.0 233 20.3 4! 17.2 57 174 52 13.7
800 152 21.2 126 19.7 128 24.6 90 21.3 101 18.9
1000 241 18.6 216 26.6 133 25.0 243 12.9 190 124
1200 282 28.6 239 27.7 264 10.8 219 25.8 202 24.7
1400 424 309 309 254 403 21.7 335 25.3 287 17.2
1600 669 36.5 498 35.7 581 42.6 498 25.8 557 319
1800 699 420 547 449 591 244 596 36.5 590 39.0
2000 858 323 786 46.1 770 52.1 740 19.1 731 45.8
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F1c. 1. ExcrerioN oF THIAMINE IN THE URINE DURING STUDY OF REQUIREMENT OF THIAMINE

grams was in the form of a solution of thiamine
chloride, it was necessary to determine the excre-
tions when all of the ingested thiamine was de-
rived from the food. When diets, which contained
1000, 1500 and 2000 micrograms of thiamine in
the component foods, were consumed, the values
for the urinary excretions of thiamine were within
the range of values recorded in Table III at these
same levels of intake. It thus appears that thia-
mine is utilized as effectively when it is ingested
as an aqueous solution of thiamine chloride as
when it is ingested as natural vitamin B, in
foodstuffs.

There are many occasions when complete col-
lection of urine for twenty-four hours is incon-
venient or even impossible, whereas collection for
a period of four hours should be readily obtained.
A further study of the four-hour test is under
way to determine the relation between the nutri-
tional state with respect to thiamine and the
magnitude of the response to the test dose with
a four-hour collection of urine.

COMMENT

Examination of the data presented in Table I
reveals that after 169 and eighty-eight days of the

severe restriction of thiamine, at which times a
state of vitamin B, deficiency was well developed
in all cases, the extra excretion of thiamine after
the test dose was 1 to 6 per cent of the dose. It
also should be noted that at this time the ordinary
twenty-four-hour excretions were within the range
of 7 to 26 micrograms. It will be observed that

“when the nutrition with respect to thiamine was

adequate the response to the test dose with one
exception (Subject 3) resulted in values for the
extra excretion of thiamine of more than 20 per
cent of the dose. There is thus a distinct separa-
tion of the response of the subjects in a state of
marked thiamine deficiency from the response of
those receiving an adequate supply of thiamine.
However, the greatest value of a laboratory test as
an aid to diagnosis would lie in its application to
those borderline cases in which frank symptoms of
a state of deficiency are not evident.

The value of measurement of the excretion of
thiamine and of the test-dose procedure may be
estimated by consideration of the clinical condition
of the subjects in Table II in conjunction with the
laboratory data. Fatigue, lassitude, anorexia and
mental depression were evident in some instances
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at the twenty-eighth day but a definite diagnosis
of thiamine deficiency could not be made at that
time on the basis of these symptoms or other labo-
ratory data. The urinary excretions furnished
the only unequivocal evidence of thiamine de-
ficiency. On the ninety-eighth day the signs and
symptoms and other laboratory data which have
been described elsewhere were sufficiently definite
to merit a diagnosis of thiamine deficiency without
reference to the data on the urinary excretion.
When a state of thiamine deficiency has progressed
to such a degree that it can be diagnosed from
symptoms alone, determination of the urinary ex-
cretion has merit as a confirmatory procedure, but
in the differentiation between a state of thiamine
deficiency similar to that on the twenty-eighth day
and other conditions which give rise to like symp-
toms, determination of the urinary excretion can
be the decisive factor. ’

It is evident from the results presented that, in
general, the ordinary excretion affords as much
information as to the physiologic state with respect
to thiamine as does the test-dose procedure. It is
of value, however, to have the results of both de-
terminations when possible and, of course, it is
necessary to determine the ordinary excretion prior
to administration of the test dose when twenty-
four-hour collections of urine are made.

It is to be noted that the usual consequence of
a restriction of the dietary intake of thiamine to
450 micrograms or less is a rapid fall in the values
for the ordinary excretion of thiamine during
twenty-four hours and in the recovery of the test
dose in the urine. Since there is this close correla-
tion between immediate intake and excretion both
before and after a test dose, an estimate of the
duration of the deficient intake of thiamine cannot
be made on the basis of excretion studies.

We have previously reported that the excretions
by Subjects 1, 2, 3 and 4 remained at essentially
a normal level for approximately three months
after restriction of the thiamine intake. The
amount of thiamine excreted by all other subjects
rapidly decreased when the ordinary diet was
changed to one which furnished an inadequate
amount of thiamine. We are unable to explain
the divergence of our first observations from our
later ones which are in agreement with the observa-
tions of other investigators (15, 16, 17).
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The foregoing statements do not necessarily ap-
ply, however, when the intake of thiamine has been
much greater than the minimal requirement for a
month or more. Subjects 5 and 6 (Table IIT)
furnish examples of what the excretions may be
under these circumstances. Subjects 5 and 6 re-
ceived 7.5 mgm. of thiamine chloride for thirty-
seven days. Then they were placed for five days
on a diet which furnished 400 micrograms of thi-
amine and for twenty-two days on a diet which
furnished 600 micrograms. The intake of thi-
amine was thus definitely deficient, as judged by
all the criteria available, for twenty-seven days, yet
at the end of that period the twenty-four-hour ex-
cretions were 140 and 107 micrograms, respec-
tively, and 20 per cent of the test dose was recov-
ered in the urine. These values ordinarily would
be considered indicative of an adequate intake.
When these values are compared with the corre-
sponding values of 88, 38 and 65 micrograms for
Subjects 12, 13 and 16 and with recoveries of 14
to 17 per cent of the test dose, it is obvious that
Subjects 5 and 6 must have been drawing upon a
store of thiamine. In these instances the excre-
tions and responses to the test dose did not indicate
the inadequate intake but did show adequate nutri-
tion with respect to thiamine of these two subjects.

The results obtained with Subjects 5, 6, 8 and 9
(Table I), after treatment with more than 10
mgm. of thiamine daily for thirty-three days, also
give evidence of a retention of thiamine which
resulted in elevated twenty-four hour excretions
after five days on a diet which furnished 850 mi-

crograms of thiamine and which also resulted in

elevated, although substandard, responses to the
test-dose procedure after a further period of five
days with an intake of 150 micrograms. The de-
crease in the response to the test-dose procedure
during the latter period again illustrates the usual
close relation between the level of intake of thi-
amine and this response.

As previously mentioned, the data in Table III
suggest that the minimal intake of thiamine to
supply the physiologic needs of five of these sub-
jects was 800 micrograms, or 0.4 mgm. per thou-
sand calories. At this level, the average value for
the twenty-four-hour excretion was 119 micro-
grams and the average recovery of the test dose
was 21 per cent. Allowing for inaccuracies in the
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TABLE IV

Constant thiamine diet 11: Sample diet used on day preceding and day of test.
diet 850 micrograms (thiochrome method)

Thiamine content of composite

State Amount,
.Food of Grams household Carbohydrate Protein Fat Calories
preparation measure
grams grams grams
Oatmeal Cooked 150 4 cup, cooked 14 3 1 77
(20 dry)

Oran, Fresh 100 1 medium size 11 1 48
Bread, white Commercial 120 4 average slices 63 11 2 314
(not “enriched”)
Butter As purchased 30 3 squares 24 216
Cream 20 per cent 100 3 E%ss 4 3 20 208
Milk As purchased 100 4 glass 5 4 4 72
Beef, medium fat | Roasted 70 2} ounces 21 13 201
Potato Baked 200 2 medium size 38 4 168
Tomato Canned 100 4 cup 4 1 20
Carrots Canned 100 4 cup 8 1 36
Peaches Canned 100 2 small halves 18 72
Eﬁgs Cooked 100 2 13 12 160
Cherries Canned 100 3 cup 29 1 120
{;lly As purchased 20 1 tablespoon 13 52

mon juice Fresh 25 2 tablespoons 2 8
Sugar As purchased 50 3 tablespoons 50 200
Total 259 63 76 1972

method of analysis and individual variations, we
conclude that if the intake of thiamine on the day
of test is approximately 1000 micrograms, and if
the excretion during twenty-four hours is 100
=+ 10 micrograms or more and the recovery of the
test dose is at least 20 =+ 2 per cent, the nutrition
with respect to thiamine is sufficient for minimal
needs.

We have considered elsewhere (11) the thi-
amine requirement of man and concluded on the
basis of clinical evidence that 0.5 mgm. per thou-
sand calories was a minimum. Considering the
difficulties and unavoidable errors involved, this
value is in good agreement with the figure of 0.4
mgm. suggested by this study of the excretion of
thiamine. Fine distinctions cannot be made be-
tween various levels of intake on the basis of ‘ex-
cretory data or of clinical observations.

Our data and those of other investigators show
an intimate relation between the intake of thiamine
and the urinary excretion when the intake is rea-
sonably close to the physiologic requirements.
This relation requires that the intake of thiamine
should be controlled during the study of the ex-
cretion and on the day prior to the study. An in-
take of approximately the minimal daily require-
ment is desirable in order to avoid either a de-
ficiency or an excess. In Table IV is presented

a sample diet which is suitable for this purpose
since it furnishes approximately 2000 calories and
850 micrograms of thiamine.

SUMMARY AND CONCLUSIONS

1. Determination of the urinary excretion of
thiamine during twenty-four hours usually gives
as much information as the test-dose procedure.
Either determination or a combination of the two
is a valuable laboratory adjunct to the clinical diag-
nosis of the state of nutrition with respect to thi-
amine if the intake of thiamine is controlled during
the time of the test.

2. Control of the diet during and prior to the
test-dose procedure is necessary for a reliable in-
terpretation of the results. A balanced diet which
contains 800 to 900 micrograms (Table IV) of
thiamine is suitable for this purpose.

3. The urinary excretion of thiamine describes
the intake of thiamine during and just prior to the
time of the test unless there has recently been an
abrupt change of some magnitude in the intake.

4. The test dose should be near the physiologic
requirement for thiamine and should be given
parenterally to insure complete and prompt ab-
sorption. Intramuscular injection of 1 mgm. of
thiamine chloride is a satisfactory procedure.
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5. The data on excretion of thiamine indicate
that 0.4 mgm. of thiamine per thousand calories
of diet was the minimal requirement for five
women under the conditions of this study. At
this level of intake the average excretion during
twenty-four hours was 119 micrograms and there
was a recovery of 21 per cent of the test dose.
Excretion of 100 = 10 micrograms or more in
twenty-four hours and recovery of at least 20 = 2
per cent of the test dose are considered evidence
of adequate nutrition with respect to thiamine.

6. Two subjects gave evidence of a considerable
storage of thiamine after receiving 7.5 mgm. of
thiamine chloride for thirty-seven days, as judged
by the ordinary excretions of thiamine and the
responses to the test dose following a subsequent
period of twenty-seven days during which the in-
take of thiamine was inadequate.
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