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URINARY MFTABOLITES OF SELENILM IN THE RAT POLLOMNING LOW
i N1CH (7354)-SELENCOETRIONINE, (735e)=SELEMOCYSTINE AND
(795e)-SELENITE ADMINISTPATION. A, Nahapetiant, M. Janghot-
bani* and V. R. Young. Mansschusetts lascituce of Tech-
aology, Cawbridge, MA 02119,

Cariier studies have syggestad that crimechylselencnive
ion (TMS¢} 1s & major wetabolite of seleniun (3} in urine.
To test this hypothesis, labeled test tompounds vere adumin-
fstared orally to adulc male racs in lov (6 ug Se) or high
(600 ug Se) doses., Urine was collected for &8 hours. Urin-
ary setabolizes were separated by lon exchaage chromscography.
Mean percent recovery of radiosctivity im urice for low Se
and high Se test doses wers 39X and 12T, respeccively. For
all tha tese compounds in Che study under high Se inceks,
$0-602 and J0-40T of cocal radicsctivity in che urine vas
tecoversd in TMSe sod salenite fractions, respeccively. In
eoucrast, under low Se tlocske, B0-907 of urinary radic-
aceivity was recoversd in the eslenlts fraction, while oaly
6-7% of the total accivity vas found {n the THSe fractioa.
The data suggest that within the physiological range of Se
intske, the major urinary mexabolite of S« is nor T!Se under
the conditions of the presant scudy. Wowever, under toxic
dosas of the trace uineral, THSe 13 foreed as 2 swans of
detoxificat fon.
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CYTOTORIC ACTIVITY OF SELENIUM COMPOUNDS AND GLUTATHIONE PER-
OXIDASE ASSESSED BY SCANNING ELECTRON WICROSCOPY. J.E.
Spallholz, R. Treicas®, M.L. Hu* and J.H. Whiccem*, Depart-
aant of Food and Nutricion, Texas Tach Universicy, Lubbock, TX
796409 and the Forrest C. Shaklee, Sr. Reseacrch Ladoracories,
Shaklee Corporation, Hayward, CA 94340.

Kecognition of che cytotoxic property of some aelecium
compounds and glutathicue paroxidase {CSHPx) prompted & visual
ansessuent of callular damage by ecsaning electron sicroscopy
(SEM: Hitachd Model-430). BRat erythrocytes (R3C), Saccharo-
myces cacevisize (Sc), Bacillus subtilis (Bs} end Esherichia
eoll (Ec) were incubstad for 3 hra @22°C in PBS buffer pH 7.4
with glucose, PBS with glucose and glucoss oxidase (R, 01
aystem), sad with sodium salanite (0.8 wM), nlcnoeyli!.m {0.2
wif), or CSHPx (42 ug/mi: Toyobo, Jepan) esch conctaining the
!zn system. After 1, 1 and 3 hrs, cells ware directly fixzed
1 auuomnnl.nug 52 sucyose and 2I glutarsldehyde. After
3 daye 84°C, calls vare air dried on glase eaver alips, dehy-
drated in ¢thanol-smylacetdce saluctions, dried in liquid CDI.
fized to sluninum studs and gold sputtered (180 A) for SEM.
Llectrons micrographs revesl litcle damage to comirol RBC buc
progressiva demage to cells exposed to B 01. Progresaive and
extensive cellular degradatfon fa noted %a IBC exposed to Eznz
alomg with selenccystine and CSHPx but 0ot scdium selenite.
The same pattern of progrfessive cellular damage was observed
for Ba, ¢ and to & lesser gxcent Sc cella, (Supporced by cthe
Robart A. Welch Foundation, Grant Mo, D843, The Shakles Cor-
poraticn and 1ia part by Toyobo NY, Ing)
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SELENTUM ARD SELENIUM DEPENDENT GLUTATHIONE PEROXIDASE 1IN

SICKLE CELL ANEMIA. Danny Chiu, lrene Byrne, and Bertram
Lubin. Bruce Lyon Mem, Res. r.s.. Thildren's Rospital Hed.
Ttr., Oakland, CA 94609,

We previously reported that glutathione peroxidase
{G3H-PX) activity waz elevated fn sickle red cells (J. Lab,
Cltn. Med. 94:542, 1979.}. However, the selenium (Se) status
{n patients with sickle cell disease has not been determined.
Using & modified fluormetric method with 2,3-diamincaphtha-
lene, we determined Se status tn sickle cell patients.
Plasma 5S¢ levels 1n 57 sickle cell patients (90417 ng/mil,
mean & 5.D.} were significantly lower thaa that of controly
(107 = 10, n"« 17). [In contrast, red cell Se levels were
significantly higher in sickle cell patients (161 n?fnl)
than in controls (278 ng/mi). The elevated RBC Se levels 1n
sickle cell patients was sccompanied by an incregsed GSH-Px
activity tickle erythrocytes. Only Se-dependent GSH-—Px wag
detected in Both normal and sickle RBC's. When sickle
erythrocytes were separated into top [recticulocyte rich),
niddle (matyred RBC) and bottom (irrevibly sickled cells)
fractions, mo significant difference in G5SH-Pz sctivity was
obierved between these subpopulations thus suggesting that
elevated S5H-Px activity 1a sickle erythrocytes is not an
age~dependent phenomenon. We interpret that elevated Se
Tevel and Se—dependent GSH-Px activity in sickle RBC's are a
compensatory sechanise to enhanced peroxidative stress .in
these cells. (Supported $n part by & grant-in-aid from
Hoffwamn-Lafoche, Inc.) .
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TRANSMISSION ELECTRON MICROSCOPY AND SELEM[UM CONCENTAATIONS
IK SELENIUM-INOUCED CATARACT. N_J. Russelle, J.L. Brittone
and T_.R. Shearer. Oepartments OF 81Gchemistry and Pharma-
tology, Uregon Wealth Sciences University, Portland, OR 97201.
Selenfum-induced cataracts are of interest beciuse they
provide & conventent anisal model for the study of the dasic
mechanisms of cataract formation. Nuclear cataricts were
easily induced by datly injections of 0.50 or 0.75 =x of Se/ky,
a3 Kaz5¢0;, to suckling rats. However, the underlying mech-

Aanise for selenfun-induced cataricts is unknown, and the pure

pose of the experiments to be described was to provide a his-
tologic description of selenium-induced catarscts at the
ultrastructural level. Preliminary results of transaission
electron microscopy of the selentum-induced cataracts revealed
extensive vacuolization of the cytoplasmic portion of the
auclear lens fibers. The lasmic matrix appeared to be
aggr«iatod along the cell membrane, Cells maintained close
wposition to one another, whereas the cytoplism had lacy
appearance. Selenium concentrations in the lens at § weeks
post partum were approximately 0.5 ppm Se coopared o control
levels of 0.3 ppm. These results oay indicate that excess
selenfum causes cataracts by water hydration, but the total
Tens selénium levels do not seem high snough to cause such
changes by direct enzyme {ohibition. (Partially supported
by USPHS Grant #EY-03500.)

1513

CHARACTERIZATION AND FROPERTIES OF A NEW SELENTUM=-INDEPENDENT
CLUTATHIONE PEROXIDASE (GSH-Px} FROM MOUSE CARDIAC MITOCRON-

DRIAL INTERMEMBRANE SPACE. Aspandiar Keekitl 2olf Zeislered
and Charles _l‘_!zers*’. (SPONT K.W, Kohn}. ICPB, HGI, Betheeda,
, and “I1ARD, CAC, MBS, Washington, DC 20234,

Praviously we reported the presence of a wembrane-bound
GSH=Px which 1s tndepandant of distary seleniua, This Aev
Se-independent CSH-Px can be purified uslag blue eepharoes
followed by DE-52 fon exchsuge chromstography. Purtified ma-
terial g¢lutes frow DE=52 column at % 2.1 M NaCl {(fracctan H)
and absorbs only st 230 nm and not at 260 am or 280 am, sad
thus has ouny characcarisctic properties of a histons., It is
frae of Sa as deteruined by neutron sctivatian snalysis and
cses 8307, linaleic hydroperoxide, ONA~hydroperoxzide, RNA-
hydroperoxide, and thymine hydraperoxide fn addition te cumane
and t-bucyl hydroperoxides. Thus, it sppears Co differ from
the glutathlione~S—ctraneferass. Fracciona B, € and D eluced
froe DE-51 column 4t %0.02=0.03 N NaCl had 260nw:10Gem ratios
suggesting 12-142 ouelelc acid, show hyperchromaic shifc, hesc
scability 100°, snd show locraased ehzyalc activity vhen incu-
baced vith DNAase and crypein. lso~electric focusing of the
pooled fraction ehows the activity fe ec pl 99.5. On 505
polyscrylamid gels, fractioas 3, G, D snd fraction ¥, which
containe jJust tha enzyme, Ylald fLdentical pattwrns with 2
baads {70,000 and 735,000 daltons). This hlecone-like pro—
telo not caly is located in the membrane but 1s able o bind
gucleic acide and utilize wetabolically occurring hydraperox=
1dee, thus controlling free radical damage.
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Effects of Sodiun Selenite and Selencmethionine on Tigsue
Selenium ang Glutathione Pegoxidase Activity in Hamsters,
A.D. Julius and D.F, Birt (SPON: J.L. Saith). Eppley
Tnstitute for Wesearch in Cancer, Univ. Nebraska Med,
Ctr., Omaha, NE 68105. .

The relative effects of sodium selenite ($S) and
selenomethionine (SM) on blood and tissue selenium and
glutathione peroxidase {GSH-Px} activity in hamsters were
compared. Six groups, consfisting of five males and five
females, were fed toruls yeast-based diets supplemented
with either 0.1, 5.0, or 10.0 ppm Se as either 55 or SM
for three weeks. Blood and tissue $e concentrations
increased with increasing dietary Se for all tissues
messured except for hesrt muscle. Mg differences 1n Se
concentrations between 55 and SH fed hamsters occurred in
blood, pancreas, muscle or hesrt. However, tissue Se con-
centrations were increased in liver, kidney, and lungs of
hamsters fed 5M supplemented diets. GSH-Px activity was
not effected by the source or level of Se in the plasma
or pancress. Erythrocyte GSH-Px activity increased with
increasing dietary Se with no difference between 355 and
SM groups. Liver GSH-Px activity was increased tn SM fed
hamsters but did not increase with increased dietary Se.
These results suggest a difference by Syrian hemsters in
utitzation and setabolism between Se-containing
compounds. (Supportad by grant RO) CA24549-03 from the
National Cancer Institute
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