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1. Introduciion

Selenium was discovered as an essential trace element
for mammals by Schwarz and Floiz [3) in 1957. The
pathological sympioms of selenium deficiency closely
resemble those seen in tocopharol deficient animals, In
addition, growth depression, increased mortality, myo-
pathies and decreased fertility developed in togopherol
deficiency could be improved by application of dietary
selenivm 14]. The synergistic effecis of dietary selenium
and tocopherol suggest s common physiological target
of these two compounds. The biochemiecal mechanism
by which selenium acis as an antioxidani remained ob-
scure uniil Rotmck and coworkers [5] presented some -
experimental evidenee for the involvement of selenium
in she GSH-dependent metabolism of hydroperoxides.

The anthors described an incorporation of intraperitone-

dlly injected ** Se into a protein fraction which afier

partial purification showed GSH peroxidase autmly

It was assumed {hat selentum might function as a crmn- '

stituent of GSH peroxidase, : 2
I order in check this hypothesis we zietermmed

the selenivm content of GSH peroxidase isolated in

homogeneons and gryslallme state from bovine blrmﬁ L
by neuiron aciivation analysis. We actually found f r,mr __

gram ztoms of s¢lenium per micle of enzyme, which'
Means most -pmmiﬂy one amm mi’ selemum per sub
unlL - ‘ . ‘ -
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2. Methods
2,1, Freparation f GSH peroxidase

G8H peroxidase was prepared from lb@vingr blood
essentially as described in [1}. The enzyme appeared

‘o be homogenecus as judged by rechromaiography,

ultracentrifugation studies and discontinous gel elec-
trophoresis {6), The specific activity of the sample
was S0 Uas/mg [1]. The enzyme was crystallized
from 1.2 M potassium phosphate buffer. A charge of
enzyme was dissolved in 5 mM poitassmm phosphate
and lyophitized before use.

22 De@emmm‘mﬂ of sefemum by newtran activation -
' mmbrsz:s i ?j

X E9 mg GSH pem:mﬂase lg'uphﬂmd in- ph@sphate
buf fer and a set of suitable standards containing DL-

‘selenomethionine (A grade, Calbiochem) were sealed
~ in polyethylens fubes, wrapped in aluminium o1 and-

| irradiated in the reactor FR-2 of the Gesellschaft fir
Kernforschisng (K arlsruhe) at a fhux of 6 X 10%® n'em=2

sec"j Tor 24 hr. After a cooling period of ten days the

y-spectra of the ;saarpies were @btmnfeﬂ by means of 2
~ Ge (L) detector. The sélenium content of the samples
- was evaluated at the 264.6 K&V line of "’352 Ty = -
e f} 1204 days); The experimentai errors listed in the ta-

.- Ple consider the statistical errotsof peak inlégration,

. the deviation of the selenium standards and the Giff- -
o -'aculhes in hand]mg the Small :amcmms wmf pmtem_
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Fig, 1. Microphotopraph of crystallime GSH peroxidase from
bovine Heod suapended in 1.2 M potassinm phosphate buffez,
The picture was kXindly teken by Prof, Dr, H. Haselmann (In-
-stitnt f8r Wissenschaftlichs Mikroskopitc der Universizét
‘Tabingen).

3, Resalis

-As can be seen from the tabie, ghatathions perox.
idase contains about four gram atoms of seleninm per
mole. This valug is caiculated assuming & molecular
weight of 83 000 daltons for the native enzyme [5].
GSH peroxidase consists of four subenits of 21 H00.

- daltons [6] which muost probably are functionally
equivalent [8], We may therefore conclude that each |

_subunit of the enzyme contains one gram atom of

- selenium. The y-spectrom of the inadiated enzyms

~ sample revealed that no other metal component detect

zble by the method employed was present in the prep-
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Tablz 1
Dererminciicn of selenivm content of GSH peroxidase by
nentron sclivation analysis,

Se feram atomsz)
enzyme (moles)

Sample Se {p8)
Empty pelyethyiane

inhe <002
2.2 mg potassinvm phos

phete buffer (Merck, p.A) <0.08

5.6 2 mg bovine serum

albumin {Serva, porum)} G.9358+ 502

0,59 mg GSH peroxidase
{= 8.2 nmeles)+ 2.2 mg
potsssium phosphate budffer 262 £ 002

4. Discnssion

To ihe best of our knowledge the present report
for the fisst lime doseribes the presence of selenium in
a protein in stoichiomeiric smounts. In addition, the
ohservation of Rotruck et sb. {51 that selepium deficient
rats exhibit Jecreased ghrtathione perexidase aclivity
indicates that selenium must b: considerad 23 an essen-
tial comnpenent of the enzyme, Since GSH peroxidase
does it corlain heme or flavine and no conclusive
gvidence for any other functional grovn has bsen sup-
plied so far, we may tentatively asume thai stlenium
undergoes an oxidation—rednetion cycle during caizl
ysis. The catalytic function of the selenium, however,
remains tc be established,

Our finding that {G8H peroxidase is a selensenzyme
can explain many manifesiations of selenjum deficien-
cv. According 1o Underwood [4] most of the patholog-
ital conditions of selenium deficiency are related to
peroxidation of vusaturated lipids in biclogical mem-
branes, It i 2 well eslablished physivlogical funciion
of {G8H peroxidase to prevent lipid peroxidation by
gither elimination of low molecular hydroperoxides
or reduction of lipid hydroperoxides [9) Thus, ihe
antioxidative effects of alinentary selenium could be
well aitributed o the fact that it funetions 2san
integral component of GSH peroxidase.
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