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Beef cattle grazing on low lands of Buenos Aires
province, in Argentina, are commonly affected
by nutritional diseases (mineral imbalances, plant
intoxication etc.; Culot, 1967). Low glutathione
peroxidase activity in the blood of beef cattle
grazing on certain parts of the Flooding Pampa
area had been already informed (Duffy et al,
1986; Ruksan, 1998). Recently, low selenium
plasma levels have been determined by neutron
activation analysis (NAA) in a Solanum
glaucophyllum intoxicated herd of the same area
(Gil et al., 1999).

The present study used the NAA as a very
sensitive technique to determine simultaneously
soil, forage and plasma levels of selenium. The
work was conducted in a breeding farm located
at ‘“Nueve de Julio” district, Buenos Aires,
Argentina, on Spring 1999. Sixty animals (first
parturition, mean body weight 380kg) were
maintained grazing on native grass and
supplemented with grass-legume pasture hay
from August to October (6.5 kg DM/ animal),
and wheat straw hay from September to October
(1.5 kg DM/ animal). Six cows were chosen at
random to determine selenium plasma levels.
Blood samples were taken with heparinized
syringes and plasma kept frozen until analysis.
Two to 4ml plasma aliquots were lyophilized
during 24 hours. Portions of 100-150mg of
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lyophilized plasma were taken and, irradiation,
radiochemical separation and measurement were
done as was detailed previously (Resnizky et al.,
1999). Selenium plasma concentration of the
sample was analyzed by one sample T test to
compare with normal values. Soils under study
are comprised under the categories typical
natracualf and typical natralboles, being
hydromorphic ~ and  moderately  alkaline
(Mapa...,1989). Three different fractions of the
grazing field were sampled for soil and fresh
forage: up land, half slope land and low land,
each one occupying a relative surface of 13, 70
and 17% of total area (56ha), respectively. The
slope along the three fractions was 0.6%.
Samples of soil taken from horizon Al were
pooled within each fraction, dried at room
temperature (DM), sieved through a 750um
mesh and weighed to be analyzed by
Instrumental NAA. Samples were irradiated at
RA-3 reactor with an approximate thermal
neutron flux of 3x 10%cm”s? for six hours.
After 30 days the total selenium was determined
through its long-lived nuclide "*Se by gamma-ray
spectrometry, using coal fly ash (SRM) NIST
1633b as standard reference material. Fresh
forage samples were cut with scissors, almost
completely inside at random selected areas,
conditioned into plastic bags and weighed
immediately (fresh weight) and after a week in
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electric oven at <100°C (dry weight), to
determine dry matter proportion (DM%). The
samples were pooled within each fraction,
washed with distilled water and dried again
before grinding and sieving through a 750pum
mesh to be analyzed by NAA. Samples of wheat
straw hay and pasture hay, were taken directly
from the place where cows went to eat every day
and treated as fresh forage samples to analyze
their selenium content (Resnizky et al., 1999).

Mean plasma selenium was below normal:
30.1+4.6ng/ml (P < 0.05; n=6). According
Mallison et al. (1985), normal mean is equal to
50ng/ml. Selenium content and standard
deviation of the assay of soil samples obtained in
upland, half slope land and low land fractions
were 3.4+0.1; 3.5£0.3 and 3.9+0.04pg/g,
respectively. Published data have informed soil
profiles ranging from 0.02 to 2.5ug/g
(Shanberger, 1983b). Selenium content and
standard deviation of the assay of fresh forage
samples obtained in upland, half slope land and

low land fractions were 0.13+0.04; 0.19+0.06
and<0.04pg/g, respectively. Selenium level in
wheat straw hay was <0.04ug/g, while pasture
hay contained 0.21+0.07ug/g of this mineral.
Selenium-responsive diseases in grazing animals
have been associated with forages with selenium
being less than 0.05ppm (Shanberger, 1983a).

The results of the present study confirm previous
data showing low selenium plasma levels in
cows of Flooding Pampa Area. The low selenium
content of fresh forage from low land fractions of
the field and of wheat straw hay could account
for animal selenium status. Total selenium
content of soil samples did not explain the
selenium deficiency observed in cows. Future
work to elucidate the mechanisms leading the
animals to the deficiency might include more
complete chemical analysis of soil.
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RESUMO

A deficiéncia de selénio ja foi identificada pela medi¢do da atividade da enzima glutationa de peroxidase
no sangue de animais (vacas) criados em certas regides do Pampa Umido, mais especificamente na
cidade de Nueve de Julio (Buenos Aires - Argentina). Em trabalho anterior, a andlise de ativacdo
neutrénica confirmou esses baixos niveis de selénio em uma determinada fazenda de cria para gado de
corte. Neste trabalho, foram analisados os niveis de selénio no solo, na forragem e no plasma dos
animais do mesmo estabelecimento. A populagdo analisada (n=60) apresentou niveis de selénio abaixo
do normal (30,1+4,6ug/ml). De maneira semelhante, a concentragdo de selénio da forragem consumida
- matéria seca igual a 30% - proveniente de uma area de baixada do piquete, assim como o feno de palha
de trigo (MS§=91%) utilizado como suplemento, foi muito baixa (<0,05ug/gMS). A concentra¢do de
selénio no solo foi maior (entre 3,4 e 3,9ug/g MS) do que o intervalo normal (entre 0,02 e 2,50 ug/g MS)
em todas as fragoes analisadas. Desse modo, confirma-se que a deficiéncia de selénio nos animais
analisados é atribuida por uma determinagdo direta do mineral, ou seja, os resultados indicam que pode
existir relagdo entre a baixa concentragdo de selénio na forragem e no suplemento, e sua deficiéncia nos
animais.

Palavras-chave: selénio, deficiéncia, andlises por ativag¢do neutrénica.
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