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Brief Communication 

The Selenium Status of Dairy Cattle in Estonia 

The concentration of selenium in soils and 
crops varies widely in different parts of the 
world. The selenium status of many countries is 
unknown, but there is evidence that selenium 
deficient crops occur in every continent. Sur
veys in Finland ( Oksanen & Sandholm 1970), 
Norway (Mikkelsen & Aas Hansen 1967), Den
mark (Gissel-Nielsen 1975) and Sweden (Lind
berg & Binge/ors 1970) were among the first to 
investigate selenium status and they showed 
that each of these countries was very deficient. 
As a result selenium was permitted to be in
cluded as a supplement in animal feeds, in Fin
land from 1969, in Denmark from 1975, and in 
Norway and Sweden from 1980. 
The knowledge about the selenium status of Es
tonia is incomplete. In 1993 we analysed a few 
samples of blood and milk from Estonian cows 
and found that they were very low in selenium. 
Suoranta et al. (1993) also recorded very low 
selenium concentrations in feedstuffs, milk and 
tissues from one Estonian dairy farm, and re
cently Ma/be et al. ( 1995) reported that the se
lenium status of the Estonian Agricultural Uni
versity farm was also very low. In a recent study 
Kevvai (1997) measured the selenium content 
in 13 different Estonian soils and found a mean 
value of 172 ng/g (range: 10-443), which could 
be compared with the concentrations found in 
Swedish soils (x: 390 ng/g, range: 85-976; 
Lindberg & Binge/ors 1970), in soils from low
selenium regions in USA (range: 60-620 ng/g; 

Cary et al. 1967), and in the low-selenium Ke
shan disease areas in China (x: 122 ng/g, range: 
59-190; Sun et al. 1985). 
This paper describes an investigation of the se
lenium status in Estonian cows, who had been 
given no or only insignificant selenium supple
mentation. 
Eleven dairy herds from the central regions of 
the country were studied (Fig.I). The number 
of cows in the herd varied from 60 to 650. The 
herds were selected by Estonian advisers and 
veterinarians as being representative for con
ventional Estonian dairy herds. Nothing was 
known in advance about the farms' feeding 
regimens, and information was obtained from 
interviews with the herdsmen at each farm. 
Seven of the farms used a mineral feed contain
ing no added selenium. In 4 herds minor 
amounts (<50 g per cow) of a commercial min
eral feed supplemented with 10 mg selenium 
per kg as selenite were given, but not each day. 
(In a twelfth herd> l 00 g of a selenium- supple
mented mineral feed was given to each single 
cow each day. This herd was not included in the 
evaluation). 
All the herds fed hay and sillage, and oats, bar
ley or wheat. Four herds also fed fodder beets, 
and 2 fed potatoes. All these feedstuffs were 
home-produced. In addition, all the herds 
which were not supplemented with selenium 
and 2 of those which were supplemented with 
selenium also fed sunflower or cotton meal as 
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Figure l. The geographic position of Estonian farms included in the study. 

protein supplements, all of them imported from 
Russia. Six of these herds fed up to 1 kg, two 
fed up to 2 kg and one fed up to 2.5 kg of these 
supplements. Their selenium concentrations 
were analysed by the method of Sari et al. 
(1975), and found to be between 0.13 and 0.30 
mg/kg, with a mean of 0.23 mg/kg from 8 sam
ples. 
Blood samples were taken from 5-10 lactating 
cows and 2-5 dry cows in each herd. They were 
analysed for the activity of glutathione peroxi
dase (Ery-GSH-Px) in the erythrocytes by the 
method of Paglia & Valentine (1967). The Ery
GSH-Px activities of the lactating and dry cows 
were very similar and they have therefore been 
considered as a single group. 
Milk samples were taken from the lactating 
cows and analysed for selenium by the method 
of Sari et al. (1975). 
The results are presented in Table 1. The mean 
activity of Ery-GSH-Px of the cows in the 7 
herds which did not receive supplementary se
lenium ranged from 20-98 µkat/l; the corre
sponding figures for the 4 herds which did re
ceive supplementary selenium were 43-127 
µkat/l. When the correlation found at our labor-
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atory (Carlstrom et al. 1979) is used, these 
ranges are equivalent to whole blood selenium 
concentrations of 230-300 nmol/I and 250-350 
nmol/I, respectively.1 

It is generally agreed that the whole blood sele
nium concentration should be at least 630 
nmol/l; comparable to about 400 µkatEry
GSH-Px/I erythrocytes in our laboratory. The 
mean values in all the 11 herds were well below 
this level. In fact, no single cow in these herds 
reached an Ery-GSH-Px value of 400 µkat/l; 
the lowest and highest individual values meas
ured were 15 and 259 µkat/1, respectively. 
The mean equivalent whole blood selenium 
concentrations in all the 11 herds were similar 
to the levels observed by Pehrson et al. (1986) 
as typical of cattle which were predisposed to 
nutritional muscular degeneration. (The mean 
Ery-GSH-Px activity in the excluded herd, 
which regularly offered each cow > l 00 g of a 
selenium-supplemented mineral feed, was 627 

1 In most earlier publications the selenium concen
trations in blood and milk has been given as µg/1; l 
µg = 12.7 nmol. 
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Table 1. The average annual milk production, herd size, number of sampled animals, erythrocyte GSH-Px ac
tivity and milk selenium concentration in cows from 11 herds from central Estonia. 

Fann Milk Selenium GSH-Px, µkat/l Milk selenium, nmol/I 
yield, kg suppl. nl n2 x SD n2 x SD 

1 5,500 no 160 10 85.6 15.1 9 82 15 
2 5,600 no 450 15 97.7 39.3 10 90 9 
3 3,000 no 130 15 29. l 9.2 9 49 15 
4 2,900 no 64 12 37.6 13.3 7 47 8 
5 4,500 no 650 15 46.l 14.9 10 71 29 
6 3,100 no 60 15 19.9 4.9 11 57 9 
7 3,000 no 250 14 64.4 12.9 10 57 16 
8 4,000 yes 81 14 127.2 48.7 10 78 14 
9 3,500 yes 450 10 66.7 22.4 8 28 5 

10 2,900 yes 114 12 43.l 14.9 7 51 16 
11 2,700 yes 117 15 80.4 36.3 IO 51 11 

n 1 = number of cows in herd, n2 = number of cows sampled. 

µkat/I, corresponding to a selenium concentra
tion of about 880 nmol/I). 
The mean concentration of selenium in the milk 
of the cows in the unsupplemented herds was 
60 nmol/I. In Sweden, even before commercial 
feedstuffs were supplemented with selenium, 
the average concentration of selenium in Swed
ish cows' milk was slightly higher (90 nmol/I; 
Norrman 1984); moreover, the mean activity of 
Ery-GSH-Px of typical Swedish cows at that 
time ( 163 µkat/I; Pehrson, unpublished) was 
also slightly higher than the mean activity in the 
unsupplemented cows in the present investiga
tion (57 µkat/I). This difference might have 
been due to higher levels of imported protein 
feedstuffs having been fed to Swedish cows at 
that time than are fed to Estonian cows today. 
Nevertheless, the selenium status of Estonian 
cows seems to be basically similar to the sele
nium status of cows in Sweden, Norway and 
Finland. This conclusion is supported by 2 re
cent reports from 2 other Estonian farms; Suo
ranta et al. (1993) recorded a milk selenium 
concentration of l 00 nmol/I on one unsupple
mented farm, and Ma/be et al. (I 995) recorded 
40 nmol/1 at another. 

The only insignificantly higher Ery-GSH-Px 
activity in the selenium-supplemented herds 
than in the unsupplemented herds must have 
been a consequence of the low amounts of min
erals fed. It is also remarkable that the mean 
milk selenium concentration was not higher in 
the supplemented group than in the unsupple
mented; besides being a further indication that 
the level of selenium supplementation in fact 
was very low, one reason might be that inor
ganic selenium compounds have been found to 
be relatively ineffective for increasing the sele
nium concentration in milk (Ortman & Pehrson 
1997). 
As a conclusion, the investigation gives further 
indications that Estonia is one of the highly se
lenium deficient countries of the world. 
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