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Introduction

Hassan, Saifeldin, R. V. Juhani Hakkarainen and Paul O. Lindberg: Bioavailabil-
ity to chicks of selenium in barley, oats and meat meal. Acta vet. scand. 1987, 28,
81-92. - Day-old White Leghorn chicks deficient in selenium (Se) were fed a low
Se basal diet (containing adequate level of vitamin E) for 2 weeks depletion period
before they were given the experimental diets containing different levels of Se for 4
weeks. Dietary treatments contained 0.03, 0.06, 0.09 or 0.12 mg Se/kg as sodium
selenite, barley, oats, meat meal or their extracted counterparts. Plasma GSH-Px
activity was observed at weekly intervals, while the Se concentration of plasma
and liver were determined at the end of the study. The biological availability of Se
in the test ingredients was measured by the induction of plasma GSH-Px activity.
In comparison to sodium selenite (100 %) it was: 77 % for barley, 80 % for ex-
tracted barley, 37 % for oats, 62 % for extracted oats, 20 % for meat meal, and 26
% for extracted meat meal. Using the retention of Se in plasma as a criterion, the
following biological availability of Se was observed: barley 151 %; extracted barley
102 %; oats 90 %; extracted oats 107 %; meat meal 40 %; and extracted meat meal
47 %. Similarly, the efficiency of the test ingredients in increasing the Se concen-
tration in liver was: barley 82 %; extracted barley 90 %; oats 67 %; extracted oats
98 %; meat meal 26 %; and extracted meat meal 31 %. The greater biopotency of
the natural Se sources for increasing the Se concentration of the chick tissues than
for inducing the plasma GSH-Px activity in comparison to sodium selenite, indi-
cated *hat proportionally less amounts of the Se retained in the chick plasma from
the natural sources were incorporated into the metabolic active form of Se, i.e.,
GSH-Px. Therefore, the plasma GSH-Px activity was suggested as the more reli-
able criterion to be used for the evaluation of the bioavailability of Se.

selenium bioavailability; glutathione peroxidase; selenium retention.

The activity of the enzyme glutathione pe-
roxidase (GSH-Px, glutathione-hydrogen pe-
roxide oxidoreductase, EC 1.11.1.9) in plas-
ma and whole blood has been utilized to
estimate the biological availability of sele-
nium (Se) in chicks (Gabrielsen & Opstvedt
1980), rats (Sunde et al. 1981, Alexander et
al. 1983), turkey (Cantor & Tarino 1982)
and pigs (Sankari 1985).

Cantor et al. (1975a) have shown that for the
prevention of exudative diathesis (ED), 60 to
90 % of the Se present in plant materials and
less than 25 % of that present in animal pro-
ducts is biologically available for the chick,
as compared to sodium selenite. However, a
lower biological availability of Se in plant
materials and a higher availability of Se in
fish meal has been reported (Ikumo & Yo-
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shida 1981, Gabrielsen & Opstvedt 1980).
Recently, Huque & Jensen (1985) and Has-
san (1986) observed that approximately 60
to 70 % of the Se in fish meals is biologically
available for the chick for the restoration of
plasma GSH-Px activity. Thus the literature
contains conflicting information about the
bioavailability of Se.

It has been stated that vitamin E and Se act
synergistically in the prevention of ED
(Scott et al. 1957). Therefore, if chicks are
fed sufficient amounts of vitamin E, they
may be depleted of Se (i.e., GSH-Px) with-
out developing this deficiency disease. The
assessment of GSH-Px activity in such
chicks will give an estimation of the bio-
availability of Se without additional compli-
cations due to differences in feed intake,
growth rate, deficiency symptoms, or by
having trace amounts of vitamin E in the
diet which exerts a curative effect against
ED.

The purpose of this study was to evaluate
the bioavailability of Se in barley, oats and
meat meal as compared to that of sodium
selenite for restoring plasma GSH-Px acti-
vity and for increasing the Se content of
plasma and liver when fed to chicks which
have been kept on a low Se diet with ade-
quate amounts of vitamin E.

Materials and methods

Experimental animals

Four hundred and seventy-four 1-d old, un-
sexed, White Leghorn chicks were obtained
from hens depleted of Se as described by
Hassan (1986). Six chicks were immediate-
ly killed. Plasma samples and the liver were
obtained and stored at -20°C. The remain-
der of the chicks were randomly allotted to
39 groups of 12 chicks each and kept in
four-tiered electrically heated batteries with
wire floor, as described previously (Hassan
1986).
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Experimental diets

Selenium enriched barley was obtained by
spraying sodium selenite in water solution
on a low-Se field when the barley began to
sprout (Korkman 1980). Oats was also ob-
tained from a low Se field to which 4 kg Se
(as Na,SeO; in water solution) per hectare
was sprayed 4 years before the production of
oats for the present study (Gissel-Nielsen
1985). Barley and oats were milled separate-
ly for making the meals.

The meat meal was obtained from 2 York-
shire pigs that were kept on a standard com-
mercial ration containing 0.1 mg Se/kg since
weaning. At 20 weeks of age, Se as sodium
selenite was dissolved in water and sprayed
in the commercial ration to supply 3 mg
Se/kg diet. This high Se ration was fed to the
2 pigs for 7 weeks. The pigs were then
slaughtered and the skeletal muscle was
ground in an ordinary kitchen meat grinder
and stored at -20°C. Small portions of the
frozen ground meat were left to thaw at +4°C
and then placed in thin layers on plates
which were heated to 140°C for 3 h in a
heating box connected to vacuum pump
(Vacuum pump: VP 18, Alfa-Laval, Swe-
den). The ground and heat-dried meat was
milled and this meat meal was stored at
—20°C. The preparation of the meat meal in
this manner was essential since the meat
meal available commercially has a low Se
concentration, reflecting the Se status of the
soil in Sweden. The extracted counterparts
of barley, oats and meat meal were prepared
as described earlier (Hassan 1986, Hassan
et al. 1987).

The composition of the low-Se basal diet fed
to chicks is shown in Table 1. The contents
of protein and Se in the basal diet fed to the
chicks, in the low-Se casein and in the sour-
ces to be examined for their Se efficicacy
are shown in Table 2. Sodium selenite
(Na,Se0,.5H,0) and the test sources were
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added to the basal diet to supply levels of
0.03, 0.06, 0.09 or 0.12 mg Se/kg (Table 3).
The content of protein in all dietary regi-
mens was regulated to 23.5 %. This was at-

Table 1. Composition of basal diet fed to chicks

{%)[, 2_
Low-Se casein’ 18.60
Extracted soybean meal 10.90
Gelatin 3.00
Skim milk powder 2.80
Amino acid mixture? 0.96
Vitamin mixture® 5.00
Mineral mixture® 5.60
Distilled fatty acids’ 3.00
Cellulose 3.00
Glucose 47.14
Total 100.00

' By analysis contains 235.0 g crude protein/kg
diet.

2 Calculated content (g/kg) methionine 9.4, me-
thionine + cystine 10.8, lysine 26.2.

3 Produced as described by Bengtsson et al.
(1974).

4 Supplied the following amounts (/kg diet): DL-
methionine 2.4 g, lysine 1.5 g, glycine 3.0 g,
arginine 2.7 g.

5 Supplied the following amounts (/kg diet): Re-

tinol 18.3 mg, cholecalciferol 27.5 pg, menadi-

one 1.4 mg, vitamin E 50.0 mg, (Vitamin E dry
prowder, 50 %, Provimix E - 50 SE, F Hoff-
man-La Roche) thiamin 10.0 mg, riboflavin

12.0 mg, pantothenic acid 25.0 mg, nicotinic

acid 55.0 mg, pyridoxine 80 mg, biotin 0.3

mg, pteroylmonoglutamic acid 4.0 mg, cyano-

cobalamin 0.03 mg, choline chloride 50 %, 4.0

g, 1.2-dihydro-6-ethoxy-2.2,4 trimethylquino-

line (Ethoxyquin) 80.0 mg.

Supplied the following amounts (/kg diet):

CaHPO4.2H,0 37.23 g, MgS0,.7H,0 7.60 g,

CaCO; 5.07 g, NaCl 5.00 g, FeSO,4.7H,0 0.50

g ZnSO4.7H,0 0.33 g, MnSO4.H,0 0.26 g,

CuS0,4.5H,0 39.3 mg, K,S04 6.4 mg, KIO;

5.1 mg.

Obtained from soybean oil (Hakkarainen et al.

1983).

Table 2. Protein and selenium content of basal
diet fed to chicks, low-Se casein and test ingre-

dients.

Source Protein Se

% mg/kg
Basal diet 23.50 0.03
Low-Se casein 74.20 0.04
Barley 10.57 1.41
Extracted barley 11.40 1.50
Qats 11.50 0.14
Extracted oats 12.80 0.28
Meat meal 50.89 0.35
Extracted meat meal 82.86 0.50

tained by reducing the percentage of the
low-Se casein in each experimental diet in
response to the particular protein amount
provided by the test Se source.

Experimental procedure

The environmental conditions for the pre-
sent study were similar to those as described
previously (Hassan 1986). The low-Se ba-
sal diet was fed from hatching for 2 weeks
depletion period. Prior to commencement of
dietary Se treatments, 6 chicks from one
group were killed and the remnants of the
chicks in that group were discarded. Plasma
samples were obtained and stored at —20°C
together with the liver samples. The dietary
treatments were the basal diet with no Se
addition (control diet), the basal diet supple-
mented with graded levels of Se (0.03, 0.06,
0.09 or 0.12 mg Se/kg diet) provided as so-
dium selenite (standard diets), or the basal
diet supplemented only with one of the test
ingredients as a source of Se (Table 3). Each
dietary treatment was fed to two groups of
chicks. Feed and water were provided ad lib.
Randomly selected chicks (4-7) from each
duplicate groups on a dietary treatment were
killed at 1, 2, 3 or 4 weeks of Se supplement.
Blood was collected in heparinized tubes
and centrifuged at 2500 x g for 10 min. The
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Table 3. The content of test ingredients, low-Se casein and glucose in ex-
perimental diets containing natural ingredients as Se source.

Diet* Amount %
No. Se source Se added Se source Low-Se Glucose

mg/kg casein
6 Barley 0.03 2.13 18.30 45.31
7 0.06 4.26 17.99 43.49
8 0.09 6.39 17.69 41.66
9 0.12 8.52 17.39 39.83
10 Extracted barley 0.03 2.00 18.29 4545
11 0.09 6.00 17.68 42.06
12 Oats 0.03 22.19 15.16 28.39
13 0.06 44.38 11.72 9.64
14 Extracted oats 0.03 10.79 16.74  38.21
15 0.09 32.37 13.01 20.36
16 Meat meal 0.03 8.61 12.69 44 .44
17 0.06 17.22 6.79 41.73
18 Extracted meat meal 0.03 6.00 11.90 47.84
19 0.06 12.00 5.20 48.54

* Diet | was a control with no Se supplementation, while diets 2, 3, 4 and 5
were supplemented with 0.03, 0.06, 0.09 or 0.12 mg Se/kg, respectively, as

sodium selenite (Na,Se0,.5H,0).

plasma was obtained and kept at —20°C until
GSH-Px and Se analyses. Also, the liver was
immediately removed and kept at -20°C un-
til Se analysis. Body weight of the chicks was
controlled at 3 and 4 weeks of age on a
group basis.

Analytical methods

Selenium analyses of diets and tissues were
performed according to a fluorometric me-
thod (Lindberg 1968). GSH-Px activity in
plasma was measured by the method of
Giinzler et al. (1974) as modified by Sankari
(1985). Protein in feedstuffs and diets was
analysed according to 4.0.4.C. (1970).

Statistical analyses

Data on plasma GSH-Px activity, Se con-
centration in plasma and liver, and gain in
body weight of chicks were subjected to one-
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way analyses of variance according to Dunn
& Clark (1974). Pairwise comparisons were
conducted using the least significant differ-
ence method, while in the unbalanced cases,
the least-square means were used in the
comparisons as described by the Statistical
Analysis System (SAS 1982). The efficacy of
Se in the test sources relative to that in so-
dium selenite for elevating plasma GSH-Px
activity, or increasing the Se concentration
in plasma and liver was estimated by com-
paring the slope of the dose-response line
relative to that of sodium selenite according
to Finney (1978). In this slope ratio assay
the control group values of plasma GSH-Px
activity, plasma and liver Se concentration
were employed as a common intercept. Ana-
lysis of the data was conducted using the
procedure GLM from SAS.
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Results

Plasma GSH-Px activity

The effect of dietary Se supplementation on
the plasma GSH-Px activity measured at
weekly intervals is shown in Table 4. Sign-
ificant interactions were observed between
dietary Se level, Se source and time. There-
fore, the results of treatments were com-
pared separately each week.

The plasma GSH-Px activity of the control
group showed no significant changes (p >
0.05) throughout the 4 weeks of Se treat-
ment. Supplementation of Se increased the
plasma GSH-Px activity above that of the
control group by the first week of Se treat-
ment. This increase continued throughout
the remainder of the experiment. However,
only the plasma GSH-Px activity observed
in the chicks fed sodium selenite significant-
ly increased (p < 0.05) at all Se dietary
levels from the first week of Se treatment as
compared to that of the control group. Dif-
ferences in the length in Se supplementation
time required to obtain a significant increase
(p < 0.05) in GSH-Px activity by the dif-
ferent dietary treatments, as compared to
that of the control group, were observed.
However, the chicks fed meat meal at the
lowest level of dietary Se showed no signifi-
cant increase (p > 0.05) in GSH-Px activity
throughout the whole experiment when
compared to that of the control group.

The GSH-Px activity for each dietary Se
source was closely related to the levels of Se
supplementation. Significant differences (p
< 0.05) in GSH-Px activity were observed
between chicks fed the same source of Se
due to different levels of dietary Se. These
differences were observed in chicks fed so-
dium selenite, barley, extracted barley and
extracted oats in the first week of Se treat-
ment. However, similar significant differen-
ces in GSH-Px activity were observed at the

second week or later of Se supplementation
in chicks receiving Se from other sources.
During the first week of Se treatment, no sig-
nificant differences in plasma GSH-Px acti-
vity (p > 0.05) due to source of Se were
observed in the chicks fed the lowest level
of dietary Se. However, this difference in
GSH-Px activity was significant (p < 0.05)
at all dietary Se levels between Se sources
from the second week and thereafter.

Within each dietary Se level, chicks fed bar-
ley or extracted barley showed a comparable
or significantly lower (p < 0.05) GSH-Px
activity than that observed in chicks fed so-
dium selenite. Chicks fed oats, extracted
oats, meat and extracted meat meals all of
which had an almost similar GSH-Px acti-
vity, showed a significantly lower (p < 0.05)
GSH-Px activity than that of chicks fed so-
dium selenite, barley or extracted barley.
Chicks fed meals from extracted Se sources
had a comparable or significantly higher (p
< 0.05) GSH-Px activity than that of chicks
receiving the same level of Se from the un-
extracted counterpart meals.

Plasma Se content

The content of Se in plasma is shown in
Table 5. With the exception of chicks fed
meat and extracted meat meals at the level
of 0.03 mg Se/kg diet, a significant increase
(p < 0.05) in the plasma Se was observed in
the chicks in the other groups in comparison
to that of the control group. The concentra-
tion of Se in plasma increased with incre-
asing dietary Se levels. The most pronoun-
ced increase in Se concentration was obser-
ved in the plasma of chicks fed barley. The
chicks that were fed meat and extracted
meat meals were significantly less responsive
(p < 0.05) to Se supplementation than were
the chicks fed sodium selenite and barley.

Acta vet. scand. vol. 28 no. | - 1987
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Table 6. Bioavailability of Se (%)* in the test ingredients relative to sodium selenite as measured by the
induction of plasma GSH-Px activity, and the Se content in plasma and liver as calculated from the slope

ratio data.
Source of Se
Bioassay used Barley Extracted Qats Extracted Meat meal Extracted
barley oats meat meal

Plasma GSH-Px activityt 76.58+0.76 79.66+1.12 37.35+0.82 61.76+5.64 20.41 +4.64 26.31+1.0

Plasma Se concentration+ 151.27 102.03
Liver Se concentration+ 82.20 90.07

90.36 107.16 40.08 46.61
66.93 97.75 25.94 31.14

* Compared to sodium selenite as 100 %.

T Mean = SEM of Se biological availability measured at 2, 3 and 4 weeks of Se supplementation.

+ Measured at 4 weeks of Se supplementation.

Liver Se content

Data on the content of Se in liver are pre-
sented in Table 5. All the dietary Se treat-
ments increased significantly (p < 0.05) the
concentration of Se in liver, in comparison
to that of the control group except in the
groups where meat and extracted meat
meals supplied 0.03 mg Se/kg diet.

Chicks fed sodium selenite had comparable
or significantly higher (p < 0.05) liver Se
concentrations than that of chicks receiving
Se via other dietary sources. The increase of
Se in the liver of chicks fed meat and ex-
tracted meat meals was similar (p < 0.05).
However, this increase was significantly lo-
wer (p < 0.05) than that of chicks supple-
mented via other Se sources.

Bioavailability of selenium

Table 6 shows the biological availability of
Se in the test ingredients in comparison to
sodium selenite. This was measured by the
induction of plasma GSH-Px activity and
retention of Se in plasma and liver, as ana-
lysed by the slope ratio assay. After the first
week of Se treatment, in general no signifi-
cant differences (p < 0.05) in plasma GSH-
Px activity were observed, between the
chicks fed different dietary Se levels from the

Acta vet. scand. vol. 28 no. | - 1987

same source. Therefore, these results were
not used for the slope ratio calculations.

Body weight

The body weights of the chicks, at 3 and 4
weeks of Se supplementation, showed no sig-
nificant differences (p > 0.05) due to the
various dietary treatments. Therefore, these
data are not presented here.

Discussion

The plasma GSH-Px activity and Se con-
centration in plasma and liver of the con-
trol group showed no significant changes
throughout the Se treatment period from the
initial levels. Therefore the two weeks on
the basal diet were sufficient to deplete the
chicks of Se in the plasma and liver and the
plasma GSH-Px activity. The rapid and sig-
nificant increase in plasma GSH-Px activity
observed at one week of Se supplementation
in chicks fed sodium selenite, as compared
to that of chicks fed Se from other sources
corroborated recent results on the bioavail-
ability of Se in wheat and fish meals (Has-
san et al. 1987). It is evident that Se from
sodium selenite is rapidly metabolized and
more effectively used by the chick for plas-
ma GSH-Px synthesis than is the Se found
in natural ingredients.
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The present results with respect to the biolo-
gical availability of Se in barley, both for the
induction of plasma GSH-Px and for incre-
asing the Se concentration of liver, agree
with the results of Seier & Bragg (1973),
who measured the efficacy of Se in the pre-
vention of ED. The high bioavailability of
barley Se as measured by the retention of Se
in plasma (150 %) was difficult to explain.
In previous studies, high affinity of Se in
some natural sources to specific organ or
tissue has been observed (Cantor et al
1975a, 1975b). The chemical form of Se in
barley and oats is not known. However, the
high retention of barley Se in this study sug-
gests that a major portion of the Se in barley
may be present in the same chemical form
as in wheat, i.e., as selenomethionine (Q/son
et al. 1970), which has a high Se retention in
animal tissues (Alexander 1983, Hassan et
al. 1987).

A biological availability of 90 and 67 % was
observed for oats Se as measured by Se re-
tention in plasma and liver, respectively,
while only 30 % was observed using the in-
duction of GSH-Px. Similar low efficacy
estimate for Se in oats to increase plasma
GSH-Px has been observed recently (Hassan
1987). Apparently a higher proportion of
the Se in plasma obtained from oats than
from barley was unavailable for GSH-Px
synthesis.

The low biological availability of Se obser-
ved in meat meal both for restoring plasma
GSH-Px activity and for increasing the Se
concentration in chick tissues agreed with
the results of Cantor et al. (1975a), who ob-
served a bioavailability of 15 % for meat
meal Se in the prevention of ED in compari-
son with sodium selenite. However, the bio-
logical availability of Se in meat meal as
established in the present study is much
lower than that of Se in fish meal (Hassan
1986). One may speculate that the Se in

meat meal is bound to animal protein in
form(s) which are less available for the chick
than those of fish meal.

The extracted meals used in this study as Se
sources, were comparable or superior to
their counterparts for the induction of plas-
ma GSH-Px activity or for increasing Se re-
tention in tissues. When using the preven-
tion of Se-vitamin E responsive diseases as a
criterion for the evaluation of biological
availability of Se in feed ingredients, a prac-
tical difficulty arises due to the synergism of
Se and vitamin E. Cantor et al. (1975a) and
Combs et al. (1980) used hexane and pe-
trolium ether extraction, respectively, for
about 24 h to eliminate vitamin E in the
feed ingredients tested for the efficacy of Se
in the prevention of ED. As feed processing
which involves heat treatment has been ob-
served to reduce Se bioavailability (Whitacre
& Latshaw 1982, Huque & Jensen 1985),
there is a possibility that the extraction pro-
cedure which was used in the above men-
tioned studies has a similar effect on Se utili-
zation. However, according to the present
study the extraction process does not reduce
the bioavailability of Se for GSH-Px syn-
thesis or for increasing the Se content in
chick tissues. The reason for the lower bio-
logical availability values for Se in chicks
fed the unextracted meals is difficult to un-
derstand. A possible explanation may be
that factor(s) in the fat component which in-
hibit the utilization of Se were eliminated by
the extraction process.

The slope ratio results revealed that for each
tested Se source, a higher biological avail-
ability of Se was observed when the reten-
tion of Se in plasma was used as a criterion
than when the induction of plasma GSH-
Px was the parameter, while the vise versa
was observed for sodium selenite. This in-
dicated a higher activity of plasma GSH-Px
when expressed as enzyme units/ug Se in
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chicks fed sodium selenite than in those re-
ceiving Se from other sources. Thus, it may
be suggested that a high proportion of Se in
the plasma of chicks fed natural ingredients
is incorporated into chemical form(s) which
are poorly utilized for GSH-Px synthesis, in
comparison to the Se obtained from sodium
selenite.

The body weight of the chicks was not af-
fected by different sources or levels of die-
tary Se. This agrees with the observations of
previous studies (Cantor & Tarino 1982,
Hassan et al. 1987). This observation was
expected and desired in order to overcome
possible differences in Se intake due to dif-
ferences in chicks growth rate. The basal
diet fed to chicks contained sufficient
amounts of vitamin E, sulphur containing
amino acids and ethoxyquin, nutrients that
prevent Se-vitamin E deficiency diseases in
the chick and promote normal growth rate.
The results indicated that the body weight is
not a sensitive criterion for evaluating the
bioavailability of Se when the chicks receive
adequate amounts of vitamin E.

The present study established that Se from
sodium selenite i1s more efficacious in re-
storing plasma GSH-Px activity than the Se
obtained from natural sources. However, the
greater potency of the natural Se sources for
increasing the Se concentration of the chick
tissues than for inducing GSH-Px activity
indicated that the enzyme activity is the
more reliable criterion to be used for evalu-
ation of the bioavailability of Se.
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Sammanfattning

Biologisk tillganglighet av selen i korn, havre och
katmjol till kycklingar.

Daggamla vita Leghornkycklingar utarmade pa se-
len utfodrades med en selenfattig basaldiet (inne-
hdllande adekvat nivd av vitamin E) under 2
veckor innan de sattes pa forsokskoster innehdl-
lande olika selennivaer under ytterligare 4 veckor.
De olika dieterna inneholl 0.03, 0.06, 0.09 eller
0.12 mg Se/kg foder som natriumselenit, korn,
havre, kottmjol eller de tre sistnimnda foder-
komponenternas  extraherade motsvarigheter.
Plasma GSH-Px aktiviteten mittes med en veckas
intervaller medan selenkoncentrationen i plasma
och lever bestimdes vid forsokets slut. Selenets
biologiska tillginglighet i de testade foderkom-
ponenterna mittes med induceringen av GSH-Px
aktiviteten i plasma. Jimfért med natriumselenit
(100 %) var den biologiska tillgdngligheten av
selen 77 % i1 korn, 80 % i extraherat korn, 37 % i
havre, 62 % i extraherat havre, 20 % i kottmjél
och 26 % i extraherat kottmjoll. D& selenreten-
tionen 1 plasma anvidndes som kriterium kunde
foljande virden fastslas for selenets biologiska till-
ginglighet: 151 % for korn, 102 % for extraherat
korn, 90 % for havre, 107 % for extraherat havre,
40 % for kottmjol och 47 % for extraherat kott-
mjol. P4 motsvarande sitt och di selenkoncentra-
tionen i levern anvidndes som madttstock erhélls
foljande virden for selenets biologiska tillgdnglig-
het i respektive fodermedel: 82 % i korn, 90 % i
extraherat korn, 67 % i havre, 98 % i extraherat
havre, 26 % 1 kottmjol och 31 % i extraherat
kottmjol. Den hogre biopotensen hos naturliga
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selenkillor vad gillde okningen av selenkoncen-
trationen i kycklingvdvnader dn vid induceringen
av GSH-Px aktiviteten i plasma jaimfort med na-
triumselenit, visade att proportionellt mindre
mingder av selen, som retinerades i kyckling-

plasma fridn naturliga killor inkorporerades i me-
taboliskt aktiv form av selen, dvs. i GSH-Px. Dir-
for fastslogs att plasma GSH-Px aktiviteten ir ett
mera palitligt kriterium for bestimning och utvir-
dering av selenets biologiska tillgiinglighet.
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