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Quantitative selenium metabolism in normal New Zealand women
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1. Quantitative selenium metabolism has been studied in normal young New Zealand women by measuring
total Se intake and urinary and faecal Se output, and by using values for absorption, excretion and turnover
of "*Se determined after administration of [?*Seselenomethionine or [**Se]selenite.

2. Ina period of 14 d when a normal ad /ib. diet was being consumed, mean dietary Se for four women was
24-2 ug/d, mean urinary Se was 131 ug/d and mean faecal Se was 10-8 ug/d; mean Se balance during this
time was +0-3 ug/d.

3. Intestinal absorption of food Se was 0-76-0-83 of intake (mean 0-79).

4. Whole-body Se was calculated in three different ways; (a) using the specific activity of urinary Se and
retained whole-body *Se; (b) using plasma Se and the occupancy of ®Se in whole-body and plasma; (c) using
absorbed food Se and the occupancy of absorbed 75Se in whole-body.

5. Whole-body Se calculated from measurements obtained following the administration of [**Se]seleno-
methionine was 4-7-10-0 mg (mean 6-9) using method (a), 4:1-7-2 mg (mean 5-2) using method (b) and 43~
8-9 mg (mean 6-2) using method (c).

6. Whole-body Se calculated from results obtained after giving ["°Se]selenite was 2-7-3:4 mg (mean 2-9)
using method (a), 2:3-5-0 mg (mean 3-5) using method () and 2-1-3-0 mg (mean 2-6) using method (c).

7. The results of this study indicate that the minimum dietary requirement of Se for the maintenance of
normal human health is probably not more than 20 ug/d.

Top soils in New Zealand have Se concentrations of 0-1-4-0 #g/g and in many regions,
including most of the arable lands of the South Island, the soil Se concentration is less than
o5 ug/g (Wells, 1967). In these latter areas there is, in the absence of Se dosing, a high
incidence of Se-responsive disorders in farm livestock (Andrews, Hartley & Grant, 1968).
The possibility that Se-responsive disorders also occur in residents of these areas has been
raised by reports of alleged benefit and relief from muscular complaints in such persons after
self medication with sodium selenite (Hickey, 1968). Certainly, Se levels in blood and urine
of New Zealand residents are low compared with those reported for persons living in Europe
or North America (Thomson, 1972; Griffiths, 1973; Griffiths & Thomson, 1974; Watkinson,
1974); accordingly New Zealanders are perhaps at a greater risk of ill health as a result of Se
deficiency than persons living in many other parts of the world.

We have studied the utilization of "Se administered in various forms to rats (Thomson &
Stewart, 1973; Thomson, Stewart & Robinson, 1975; Thomson, Robinson, Stewart &
Robinson, 1975; Richold, Robinson & Stewart, 1977) and have reported studies of Se
absorption, excretion and turnover in New Zealand women following the administration of
tracer amounts of [?®Se]sodium selenite or [*°Se]selenomethionine (Thomson & Stewart,
1974; Griffiths, Stewart & Robinson, 1976). In the present investigation we have documented
the pattern of Se intake and excretion by women following an ad /ib. diet and have attempted
to assess utilization of food Se and to estimate whole-body Se in these same persons.
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EXPERIMENTAL
Procedure

The measurements for this study were made during the study of the metabolism of
{*Se]selenomethionine in four women (Griffiths ez al. 1976) and during the study of the
metabolism of ["5Se]selenite in young women (Thomson & Stewart, 1974). The details of the
timing and methods of collection of samples of blood, urine and faeces and of measurement
of radioactivity in plasma, urine, faeces and whole-body and of stable Se in urine and faeces
are given in these previous reports. Plasma Se was measured using the method previously
described for whole blood Se (Griffiths & Thomson, 1974).

The subjects for the study of [*®*Se]selenomethionine metabolism were four women, G, R,
C and T aged 34, 26, 22 and 23 years respectively and those for the study of [*Se]selenite
metabolism undertaken in the previous year were three women, G, R and W aged 33, 25 and
20 years respectively. G and R participated in both studies. Informed consent was obtained
from all subjects.

The subjects in the selenomethionine study each received 20 #Ci "Se which is estimated to
deliver 130-168 mrad whole-body radiation dose and 200 mrad gonad dose (ICRP, 1971),
and in the selenite study each received 10 #Ci "*Se which would have delivered a pro-
portionately smaller radiation dose because of the shorter biological half life of selenium
given as selenite. These estimated radiation doses are within acceptable limits recommended
for members of the general public by international agencies (ICRP, 1966).

Measurement of Se intake and output

Throughout the first 14 d of the selenomethionine study, all food and drink for each of the
four subjects was prepared as identical duplicate servings, one of which was consumed. The
other serving was pooled with all duplicate servings of food and drink consumed in each 24 h
period for subsequent analysis of stable Se content, as previously described (Robinson,
McKenzie, Thomson & van Rij, 1973). Se was also measured in each 24 h collection of
urine for these 14 d and individually in all faecal samples passed, beginning with the sample
containing the brilliant blue marker given with the [**Se]selenomethionine dose on day 1 and
finishing with the last sample passed before the appearance of the brilliant blue marker taken
before breakfast on day 15 (Griffiths et al. 1976).

Urinary and faecal Se outputs were similarly determined for each subject in the selenite
study, but there were no measures of Se intake.

Measurement of "3Se occupancy

The occupancy of the **Se dose is defined as the mean duration of stay of the 73Se dose in the
compartment concerned (Orr & Gillespie, 1968). The occupancy in whole-body and in 11 of
plasma was calculated by determining the integral value for whole-body "Se (measured as
dose administered less camulative urinary and faecal loss) or plasma **Se (fraction of dose/1).
Whole-body and plasma 7Se curves could both be resolved into three exponential com-
ponents (Thomson & Stewart, 1974; Griffiths et al. 1976). Thus:

y=Ae %+ Be ft+ Ce 7,

where y is whole-body or plasma 7Se, ¢ is time (d) from the administration of the ?5Se dose
and A, B, C, «, f and 7y are derived constants. Accordingly the occupancy (#) of the 75Se
dose is given by:
» A B C
0= f dr=2,B.C
0”7 « Bty
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Table 1. Selenium intake and excretion for 14 d by four New Zealand women eating a

normal diet

Excretion
r A —
Urine
(rg/d)
) Intake ———*———— Faeces Net balance
Subject (vg/d) Mean  sD (ng/d) (ng/d)
G 201 13:6 17 87 —22
R 335 18:7 21 134 +14
C 23°1 80 09 107 +44
T 20°2 12°1 1'4 10°2 —2'1
Mean 242 13°1 108 +0-3
80r
T
2 eof
Q
w
[+}
£ 40f
5
©
&
5 20F
[o]
o
(1
A _1 I | a1 ) 1 Y J
@
Q
§ 30+
§ 20 / \
X NSV NERYN
s 10F a—" TR——A A—a” "0 A~
» X ~y"
z 1 A 1 1 L a1 & A |
2
o
u
;o-eo— R /A\ s
B a0 ~aA A A
S040f s’ N / Na—a—a—a” N,
2020
= Lt 1 A 1 1 | 1 1 A 1 Lt 1 i 1 A |
1 3 5 7 9 1" 13 15 17 19

Day of study

Fig. 1. Food (Q), urine (@) and faecal (A, A) Se for subject C while following an ad /ib. diet for 14 d.
The time of administration of the brilliant blue faecal marker with the dose on day 1 and before
breakfast on days 8 and 15, and of its appearance in the stool, is shown by A on the ordinates. For
details of experimental methods see p. 46.

RESULTS

Se intake and output

Mean intake of Se by the subjects while following a normal ad /ib. diet for 14 d was 24-2 ug/d
(Table 1). Mean urinary excretion in the same period was 13-1 #g/d, and mean faecal loss
was 10-8 ug/d. Net mean Se balance for these subjects in the study period was thus

ssa.d Anssanun abpriquied Ag suljuo paysiignd 7600826 LNIE/6£01°01/B10"10p//:sdny


https://doi.org/10.1079/BJN19780094

48 R. D. H. STEWART AND OTHERS

Table 2. Intestinal absorption of food Se by New Zealand women eating a normal diet

Urinary Endogenous Absorption
Urinary 5Se faecal °Se  Endogenous Total Unabsorbed Total of food Se
Se (ratio of  (ratio of faecal Se  faecalSe food Se food Se (ratio of
Subject (ug/d)  dose) dose) (ng/d)*  (ug/d)  (pg/d)t  (pg/d) dietary intake)
(A) Selenomethionine study
G 13:6 0°479 0165 47 87 40 20°1 0-80
R 18+7 0366 0123 63 134 7°1 335 079
C 80 0324 0247 61 107 46 231 0-80
T 12°1 0315 0136 53 102 49 20°2 076
Mean 131 — — 56 10'8 52 242 079
(B) Selenite study

G 181 0-364 0102 51 97 46 27-8% 083
R 127 0199 0077 4'9 10-2 53 2293 077
w 85 0-214 0161 64 98 34 18-3% 081
Mean 13°1 —_ —_ 55 9+9 44 230 o-80

* Calculated as described on p. 49.
1 Calculated as the difference between endogenous faecal Se and total faecal Se.
1 Calculated as the sum of urinary and faecal Se.

+0-3 ug/d. Analysis of the individual diets revealed a mean energy intake of 9-3, 6-4, 7°7
and 8-6 MJ/d for subjects G, R, C and T respectively. Protein contributed 0-12-0-14 of the
energy of the four diets, fat contributed 0-37-0-44 and carbohydrate 0-44-0-51 (H. Poh,
private communication).

A similar pattern of day-to-day variation of food and urinary Se and of sample-to-sample
variation of faecal Se was observed in all subjects. The individual values for Subject C are
shown in Fig. 1. There was considerable day-to-day variation of food Se in all subjects, the
values ranging from 9—42 pug/d for subject G, from 1o-102 gg/d for R, from 8—70 pg/d for C
and 5-35 ug/d for T. Inspection of the records of meal content showed that fish, liver, kidney
or eggs, foods known to have a high Se content (Sakurai & Tsuchiya, 1975; Robinson,
1976), were included on ail days except one in which Se intake was more than 30 ug.

Urine Se, on the other hand, showed little day-to-day variation, so that on 53 of 56
subject-days 24 h urinary Se was within the range i3 g from the mean value for the
individual subject. In the 31-42 weeks immediately after the 14 d study each subject collected
a further eighteen—twenty 24 h urine samples which contained (mean +sp) 13-0+ 16, 19°1 +
37,84+ 1-1 and 12°1 + 1-5 ug Se/d respectively for subjects G, R, C and T, values closely
similar to those observed in the initial 14 d study. Despite the small daily variation of urine
Se there was a correlation between food Se and urine Se in the 14 d study for subjects R (r
+0-81; P<o-or)and C (r+0-64; P<o0-01). There was no significant correlation between
these variables for subjects G (r +0°42) or T (r +0°37).

The use of the brilliant blue marker gives an estimate of intestinal transit time and thus
allows a comparison of faecal Se content with the corresponding food intake. For subject C,
it can be seen from Fig. I that the faecal samples with the highest Se concentrations probably
corresponded with the higher Se intake on days 2, 4 and 8 respectively. The relationship
between food and faecal Se for the other subjects was less clear.

Urinary Se (mean +SD) in the selenite study (Thomson & Stewart, 1974) was 18-1 +0°8,
127+ 1+7 and 8-5+1-0 ug/d and mean faecal Se was 9-7, 10-2 and 9-8 ug/d for subjects
G, R and W respectively.
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Table 3. Whole-body Se (mg) calculated from whole-body "5Se and specific activity of urine Se

(method a)*
(A) Selenomethionine study
Week ... 12 14 16-17 18-19 20-21 22-23 24-25 26-27 29 31-32 33 37-39 Mean
Subject
G 50 47 52 56 53 65 48 54 51 67 50 52 54
R 1221 67 103 11°9 79 89 98 114 — 107 — — 1070
C 45 42 50 49 48 44 61 42 — 54 — 35 47
T 80 66 81 68 79 78 70 70 81 84 64 — 75
(B) Selenite study
Week ... 5§ 6 7 8 9 10 11 12-13 14 — — —  Mean
G 30 29 31 34 32 38 33 33 50 — — — 34
R 23 20 20 42 32 22 32 — —_ — — — 27
w 23 24 28 26 — — @— 30 28 — — — 27

* For details, see p. 49.

Intestinal absorption of food Se

Intestinal absorption of food Se by the four subjects given [">Se]selenomethionine was
calculated by estimating endogenous faecal Se from the relationship:

endogenous faecal Se _ urinary Se
endogenous faecal Se  urinary 73Se’

For this purpose, the cumulative urinary loss of 7>Se during the whole period of observa-
tion after the administration of the [®Se]selenomethionine dose (33-44 weeks) was used
together with the cumulative faecal 7°Se in the same period, less unabsorbed radioactivity.
The results used for the calculations are presented in Table 2. Intestinal absorption of food
Se was 0-80, 079, 0-20 and 076 for subjects, G, R, C and T respectively, the mean value
being 0°79.

A similar estimate of intestinal absorption of food Se was made for the three subjects given
[°Se]selenite. However, in this study, food Se was not measured directly but has been
estimated as equal to the sum of mean urinary and mean total faecal Se during the initial
period of observation in these three subjects. Estimated intestinal absorption of food Se in
this study was 0+83, 0-77 and 0-81 for subjects G, R and W respectively, the mean value being
0-80 (Table 2).

Whole-body Se

Whole-body Se has been estimated using three methods. The first method (a) employs the
postulated relationship:

whole-body Se _ urinary Se

whole-body 7*Se = urinary "Se’

For this calculation, the results used were those obtained after week 12 for the four subjects
given ["Se]selenomethionine and after week 5 for the three subjects given [?°Selselenite.
Thus 912 coincident values for urinary Se, urinary ?5Se and whole-body retained >Se (dose
administered less cumulative faecal and urinary losses) at approximately fortnightly intervals
were available for each subject in the selenomethionine study, and 6-9 values at approxi-
mately weekly intervals for each subject in the selenite study (Table 3). Whole-body Se
calculated in this manner using the selenomethionine results was 5:4, 10°0, 47 and 7-5 mg
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Table 4. Whole-body Se calculated from plasma Se and occupancy of "3Se in whole body and in
plasma (method b)*

5Se occupancy Plasma 5Se occupancy Whole-body

in plasma Se in whole-body Se
Subject @/n (ug/h G (mg)
(A) Selenomethionine study
G 29 48 258 4°3
R 34 76 323 7'2
C 35 49 294 41
T 41 58 374 53
Mean 35 58 312 52
(B) Selenite study

G 27 69t 90 23
R 12 73t 52 32
w 14 631 112 50
Mean 1-8 681 85 35

* For details, see below.
1 Whole blood Se.

for subjects G, R, C and T respectively, and using the selenite results 3-4, 2+7 and 27 mg for
subjects G, R and W respectively. In no subject was there a significant correlation between
the individual calculated values for whole-body Se obtained by this method and the time
expired from the administration of the >Se dose.

Whole-body Se was also estimated from plasma Se and the occupancy of Se in whole-body
and plasma (method b), according to the postulated relationship (Orr & Gillespie, 1968;
Riviere, Comar, Kellershohn, Orr, Gillespie & Lenihan, 1969):

whole-body Se _ plasma Se
whole-body occupancy of ®Se = plasma occupancy of **Se’

Whole-body Se determined in this way, using values obtained following the administration
of [®Se]selenomethionine, was 4-3, 7-2, 4°I and §5-3 mg for subjects G, R, C and T, the mean
value being 5-2 mg (Table 4). The respective values obtained for the three subjects in the
selenite study were 2-3, 3-2 and 5-0 mg for G, R and W, the mean being 3-5 mg. For these
latter calculations, as no plasma Se measurements had been made, whole blood Se values
were used.

For method (c), whole-body Se was derived from the whole-body occupancy of absorbed
75Se and absorbed food Se using the postulated relationship (Orr & Gillespie, 1968):

whole-body Se =whole-body occupancy of absorbed 7>Se x absorbed food Se.

Whole-body occupancy of absorbed ?3Se was determined by dividing the value obtained for
the whole-body occupancy of the ?Se dose by the individual value for the intestinal absorption
of the 7’Se tracer (Thomson & Stewart, 1974; Griffiths et al. 1976) and values for absorbed
food Se were calculated as the difference between total food Se and unabsorbed food Se,
using the results presented in Table 2. The values for whole-body Se obtained using method
(¢) and the results of the selenomethionine study were 4-3, 8-9, 5-7 and 59 mg for G, R, C
and T respectively, the mean being 6-2 mg (Table 5). The corresponding values for the
subjects given [*Se]selenite were respectively 3-0, 2'1 and 2-6 mg for G, R and W, the
mean being 26 mg.
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Table 5. Whole-body Se calculated from whole-body accupancy of "*Se and absorbed food Se
(method c)*
Absorbed 79Se occupancy Absorbed Whole-body
in whole-body food Se Se
Subject G (»g/d) (mg)
(A) Selenomethionine study
G 266 16'1 43
R 336 264 89
C 307 185 57
T 386 15°3 59
Mean 324 19°1 62
(B) Selenite study
G 129 232 30
R 118 176 2°1
w 175 149 2:6
Mean 141 18-6 26

* For experimental details see p. 50.

DISCUSSION
Se intake and output

Very little is known concerning the normal Se intake of persons living in different parts of
the world. Schroeder, Frost & Balassa (1970), using food tables, estimated an intake of
60-150 pg/d for persons living in the United States, and Sakurai & Tsuchiya (1975)
similarly calculated a mean intake of 100 #g/d for adult Japanese. Thompson, Erdody &
Smith (1975), who analysed four standard composite Canadian diets, found Se contents of
113-220 ug/d, and from food tables calculated an average intake of 197 #g/d for all residents
of that country.

Much lower values have been found for normal New Zealand diets. Griffiths (1973) found
Se intakes varying from 6—70 ug/d for thirteen young women following an unrestricted diet
for 321 d and the mean intake of the subjects in the present study was 24 u#g/d. Thus
residents in Dunedin, and also probably in other parts of New Zealand, have a Se intake
which is lower by a factor of at least 3—4 than that estimated for residents in North America
or Japan.

The very considerable day-to-day variation of Se intake exhibited by persons following an
ad lib. diet is a noteworthy observation. It suggests that those New Zealanders whose diet
contains little fish, liver, kidney or eggs, whether because of poverty, illness, belief or habit,
would individually have a mean Se intake of less than 20 ug/d, and therefore could be at
risk of ill-health as a consequence of Se deficiency.

Despite the considerable daily variations of intake, urinary Se remained virtually constant
with only a small direct effect of recent intake upon urine output. Similarly faecal Se appears
to have been only marginally affected by recent intake, although this is less easily assessed
because of the smoothing effect of intestinal transit and irregularity of bowel function. These
findings would suggest that, at least for persons with a low Se intake, there is a high utiliza-
tion of food Se, the greater proportion of which appears to be incorporated into the long-
term body pool, and that urine Se mostly reflects body ‘stores’ of Se rather than recent
intake.

In the present study there was an apparent mean Se balance of +0-3 #g/d. Similar results
were obtained by Robinson et al. (1973) in a metabolic balance study of two subjects follow-
ing a constant diet containing 24-26 xg Se/d for 18 d. Both these studies were undertaken in
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Dunedin and the results may not be applicable to persons with higher Se intakes. More-
over, the duration of these studies was short so that a true balance may not have been
established. Nevertheless, the similarity of the results for all subjects in the two independent
studies and the condition that subjects for the present investigation were to follow their
normal ad lib. food intake, makes it probable that the apparent external balance of Se in
these young women is a valid observation. If this is accepted, there can have been little loss
of Se by routes other than urine and faeces in our subjects. These findings are at variance
with the undocumented suggestion that residents of the United States lose about half their
daily intake of Se through the skin or in expired air (Schroeder et al. 1970).

Intestinal absorption of food Se

Our previously reported measurements showed that the intestinal absorption of ["3Se]seleno-
methionine was much more complete than that of ["*Se]selenite (Thomson & Stewart, 1974;
Griffiths et al. 1976). In the absence of any knowledge of the chemical form of digested food
Se, it was not possible to use these results to predict the efficiency of absorption of Se from
a normal mixed diet, but the method described in this paper does appear to provide a
reasonable alternative. This method depends upon the assumption that absorbed tracer ?*Se
is partitioned for excretion between urine and faeces in the same proportions as is absorbed
food Se. This assumption may be questioned in view of the difference we have shown
between the metabolism of [**Se]selenite and ["*Se]selenomethionine in our subjects. How-
ever, virtually identical values for absorption of food Se were obtained using the independent
results from either tracer study, results which are consistent with the validity of the
assumption,

Estimates of the absorption of food Se by man have not previously been made. Our results,
which indicate that about 0-8 of food Se is absorbed, confirm the high dietary availability of
food Se, at least in New Zealand. Moreover, it is clear that true intestinal absorption of food
Se is materially higher than apparent absorption ([food Se — faecal Se] +food Se) which was
0+49-0-60 (mean 0-55) for the four subjects in the intake-output study.

Whole-body Se

We have attempted to estimate whole-body Se indirectly, (Table 6), using measurements
obtained following the administration of "*Se to normal persons. All three methods used
depend upon certain assumptions, the validity of which need to be examined.

The most important of these assumptions, which critically affects the validity of all three
methods, is that absorbed 7*Se is a true tracer for absorbed food Se. In view of the observed
differences in occupancy between ["*Se]selenite and [**Selselenomethionine in our subjects,
this assumption is manifestly not true for both radioactive tracers, and it seems likely that it
is not strictly true for either. The difference in the metabolism of the two tracers probably
accounts for the approximately twofold difference between the estimates of whole-body Se
derived using ["5Se]selenomethionine and those obtained using [?5Se]selenite. It is not possible
to be certain which of these tracers is the more nearly valid, but general considerations
indicate that ["®Se]selenomethionine is perhaps the more likely candidate. Food Se was more
efficiently absorbed than selenite Se, which would suggest that absorbed food Se is more likely
to be biologically similar to selenomethionine Se. Further, it has been shown that seleno-
methionine is one of the major forms of Se in cereal plants (Peterson & Butler, 1962; Olson,
Novacek, Whitehead & Palmer, 1970), although there is no evidence for the existence of this
selenoamino acid in animal tissues (Jenkins, 1968; Olson & Palmer, 1976).

A second assumption, which also affects the validity of all three methods of estimating
whole-body Se, is that there were no unmeasured losses of 73Se. If there were such losses,
through skin or in expired air, our estimates of whole-body Se would be too high. We do not
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Table 6. Whole-body Se in New Zealand women (mg)

From whole-body and From absorbed food Se and
From specific activity of  plasma occupancy of 75Se whole-body occupancy of

Subject  urinary Se (method a)* (method b)* 75Se (method c)* Mean
{A) Selenomethionine study
G 54 43 43 47
R 100 72 89 87
C 47 41 57 48
T 75 53 59 62
Mean 69 52 62 61
(B) Selenite study
G 3 '4 2'3 3 0 2.9
R 27 32 21 27
w 27 50 26 34
Mean 29 35 2+6 30

* For details, see pp. 49-51.

believe that this occurred to any significant extent (Thomson & Stewart, 1974; Griffiths ef al.
1976).

A further assumption necessary for the application of method (a), is that urine Se is
derived from the long-term body pool with an insignificant contribution from recently
ingested Se. However, following the administration of either [">Se]selenomethionine or
[**Se]selenite, 006014 of the dose was excreted in the urine within 14 d (Thomson &
Stewart, 1974; Griffiths et al. 1976) and the correlation between daily food and urine Se in
two of our subjects does indicate that a small proportion of Se is excreted at a faster rate
than would occur were all absorbed Se directly incorporated into the long-term body pool.
This effect would spuriously increase the apparent whole-body Se, and this may explain the
slightly higher values obtained by method (a) compared with methods (b) and (¢)inthe seleno-
methionine study.

The use of method (b), which employs the occupancy principle for calculating whole-
body Se, depends upon the assumption that all Se entering the body pool is at some time
resident in the plasma of the systemic circulation (Orr & Gillespie, 1968). There is no way of
determining if this assumption is valid, but it seems likely to be a reasonable approxima-
tion. Because of the absence of the appropriate plasma measurements, whole-blood Se was
used for these calculations in the selenite study. Whole-blood Se in normal New Zealanders
is generally about 1 -2 times plasma Se (unpublished observations) and this difference probably
accounts for the apparently higher values obtained for whole-body Se of subjects R and W
with method (b) than with methods (@) and (¢) in the selenite study.

Method (¢) also depends upon the principle of occupancy. It employs the relationship that,
in equilibrium, whole-body Se equals the product of the mean body occupancy of Se and the
flux of Se into the body (Orr & Gillespie, 1968; Riviere er al. 1969). This latter parameter is
given by absorbed food Se. It was necessary to correct whole-body occupancy of 7*Se for the
intestinal absorption of the radioactive tracer for this calculation. This correction is also
theoretically appropriate for method (b) but unnecessary in that case because the same
factor would have been used to adjust both whole-body and plasma occupancy.

There is only one published report giving an estimate of whole-body Se. From their analyses
of samples of human tissues obtained at autopsy, Schroeder et al. (1970) calculated a whole-
body Se content of 13—20 mg (mean 14-6) for persons living in New England, USA. As both
blood Se (Griffiths & Thomson, 1974) and dietary Se for United States residents are about
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three times those for New Zealanders and as there is no evidence for a mechanism of con-
serving Se in man, it is likely that the whole-body Se of New Zealanders is about one-third
that of United States residents. On this basis, our estimates of 4~10 mg (mean 6-1) for whole-
body Se obtained using the selenomethionine results seem fairly reasonable, whereas the
values of 2-5 mg (mean 3-0) obtained using the sclenite results seem a little low.

Se requirements for man

1t has not been established that Se is an essential trace nutrient for man, although this seems
likely in view of the large number of animal species which require this element for health
(Andrews et al. 1968; Underwood, 1971). Nor is it yet possible to predict the minimum Se
dietary requirement for health in man, but the results of the present study of apparently
healthy young New Zealanders suggest that a Se intake of 20-30 xg/d is adequate in this
respect. We are continuing our investigations of groups of persons in New Zealand who
might, for one reason or another, be at a relatively greater risk of suffering from Se deficiency,
and in this way we hope to gain a better understanding of man’s minimum Se requirements.
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