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444. - Selenium treatment of pregnant sows and gilts was conducted
as a double-blind placebo-controlled study in 5 commercial herds with
a total of 35() sows and gilts (Danish Landrace, Yorkshire and Land
race-Yorkshire crossbreeds) . At 3-6 weeks before farrowing the ani
mals were injected once intramuscularly with either Na-selenite (0.05
mg Se per kg) or placebo. Blood samples were taken immediately be
fore treatment and once again at 3-6 weeks after farrowing, to eva
luate the Se status. The productivity of the sows and gilts was recorded.

Within herds there was no pretreatment difference in Se status
between the two treatment groups, while a considerable variation was
seen among herds. After far-rowing there were only minor differenoes
in Se status between the treatment groups, whereas the variation among
herds persisted.

Overall, no effect of the Na-selenite injection was seen, in that
there was no difference in number of liveborn, stillborn, and weaned
piglets between the treatment groups. The number of days from wean
ing to oestrus and the number of oestrous cycles per pregnancy were
not influenced by the Na-selenite treatment.

glutathione peroxidase; Se-status; pr e g n a n t sows
and gil t s; w e a k b 0 r n pig let s.

Selenium-vitamin E deficiency, which has been shown to
cause sudden deaths among fast-growing pigs, used to be a dis
ease of economic importance in Danish herds. The chief clinical
manifestations of the disease are dietetic hepatosis and mulberry
heart disease. Since 1975, when addition of selenium to swine
feed was legalized, cases of dietetic hepatosis have been reduced
drastically (Pedersen & Simesen 1977). However, despite addition
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of selenium to swine feed, the perinatal mortality and the number
of weakborn piglets may still be high in herds with a relatively
low overall mortality. Selenium treatment of sows and gilts dur
ing pregnancy is claimed by veterinarians to reduce this mortality.
The present experiment was designed to examine the effect of a
single Na-selenite injection during pregnancy on the Se status of
the sow and on the viability of the offspring.

MATERIALS AND METHODS

Selenium treatment of pregnant sows and gilts was conducted
as a double-blind placebo-controlled study in 5 commercial herds
with a varying degree of perinatal mortality. A total of 350 sows
and gilts (Danish Landrace (L), Yorkshire (Y) and Landrace
Yorkshire crossbreeds (LY and LYL)) were included in the ex
periment. At 3-6 weeks before farrowing the animals were in 
jected once intramuscularly with either Na-selenite (0 .05 mg Se
per kg bodyweight) or placebo (physiological saline). Immediately
before the injection, blood samples were taken from the anterior
vena cava into heparinized tubes from 22-26 randomly selected
animals in Herds Nos. 1-4. In Herd No.5 all sows and gilts were
blood-sampled. The same animals were blood-sampled once again
at 3-6 weeks after farrowing. Selenium status was evaluated
through determination of blood glutathione peroxidase (GSH-Px)
activity, (Jensen 1977, Simesen et al, 1982) and GSH-Px activity
was determined on whole blood by the method described by Ager
guard & Jensen (1982) . In each herd the following observations
were recorded : total number of piglets born, number of liveborn,
stillborn, and weaned piglets, age at weaning, number of days
from weaning to oestrus, number of oestrous cycles per pregnan
cy. Sows that were not culled were served in their first oestrus.

Sows and gilts were fed a barley-soybean diet supplemented
with 0.1 mg Se per kg, consistently with current regulations. The
total selenium content in the diet was calculated to be about 0.15
mg per kg.

Statistical analyses were performed in accordance with the
Statistical Analysis System described in USA User's Guide (SAS

Institute Inc. 1982). Analysis of variance was performed by the
general linear model (GLM) procedure with herd, breed, parity,
and treatment as independent variables. The effect of treatment
was determined within herds.
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For the n umber of liveborn and stillborn piglets another GLM
procedure was performed, with the tota l number of piglets born
included among the independent variables of the model. A cor
responding ad justment of the number of weaned piglets was
made by including the number of liveborn piglets in the model.

A possible effect of treatment on the number of oestrous
cycles per pregnancy was tested by a chi-square analysis (Dunn
1964 ).

RESULTS

The mean parity and the breed distribution in the 2 treatment
groups within each herd are listed in Table 1. In Herds Nos. 1, 2
and 5 crossbreeds were predominant, whereas Herds Nos. 3 and
4 mostly had purebred Landrace and Yorkshire. Herd No.1 had

Tab I e 1. Mean parity (x) and breed distribution in the placebo-
and Na-selenite groups within the 5 herds. Breeds comprise Danish
Landrace and Yorkshire (L, Y) and the crossbreeds (LY and LYL) .
The total number of sows and gilts within each group and herd is

indicated.

Herd No.1 Herd No.2 Herd No.3 Herd No. 4 Herd No.5

Placebo
Parity (x) 2.5 3.4 4.3 3.6 2.8
Total No. 52 54 22 18 25
L, Y 2·0 7 15 16 4
LY, LYL 32 47 7 2 21

Na-selenite
Parity (x) 3.1 3.6 3.8 4.0 3.2
Total No. 41 53 26 28 31
L, Y 11 5 19 19 6
LY, LYL 30 48 7 9 25
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the lowest mean parity. In this herd there were 40 % gilts
whereas in the other herds this percentage ranged from 10 to
25 %.

In table 2 the GSH-Px activity per liter of erythrocytes before
and after treatment is indicated for the individual herds and for
the total of herds. The values are least-square means (LS-means)
± standard error of the mean (s.e.m .) . LS-mean values were ad
justed for breed and parity.

Within herds, there was before the injection, no significant
difference in GSH-Px activity between the 2 treatment groups.
Older sows (more than 4 litters ) showed a weak increase in GSH
Px activity as compared with younger sows (P < 0.05). There
were only minor differences in Se status among the breeds, but
a variation among the herds was seen. Thus, Herds Nos . 2 and 5
showed a higher GSH-Px activity than the rest of the herds
(P < 0.0001 ) .

Tab I e 2. GSH-Px activity (ukat/I erythrocytes) before treatment
and after farrowing in the individual herds and in the total of herds.
All values are least-square means ± s.e.m. adjusted for breed and parity.

The number (n) of sows and gilts is indicated.

Herd No .1 Herd No.2 HerdNo.3 HerdNo.4 Herd No.5 Total

Before treatment
1276 ± 58 1764 ± 60 1212 ± 61 1375 ± 64 1683 ±43 1518 ± 23

n 25 26 22 24 56 153

After farrowing
Placebo 1486 ± 94 1514 ± 87 1299 ± 108 1226 ± 101 1749 ± 66 1455 ± 42

n 11 13 8 11 24 67
Na-selenite 1284 ± 109 1658 ± 89 1302 ± 111 1431 ± 97 1855 ± 60 1506 ± 42

n 9 13 8 10 29 69

After farrowing, differences in Se status between the 2 treat
ment groups in each herd were non significant. Herds Nos. 2 and
5 showed a higher GSH-Px activity than the rest of the herds
(P < 0.05 ) . Overall, Landrace and Yorkshire sows and gilts had
a higher activity than the crossbreeds (P < 0.001 ), whereas the
age of the sows (parit y ) did not seem to influence the Se status.

The total number of piglets born, the numbers of liveborn ,
stillborn, and weaned piglets, the number of days from weaning
to oestrus, and the age at weaning are given in Table 3. The LS
means were corrected for breed and parity. After adjustment for
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Tab I e 3. To tal number of piglets born, number of liveborn, still
born, and weaned -piglets, number of days from weaning to oes trus,
and age at weaning, as recorded for the two treatment groups in each
herd and in the total of herds. All values are least-square means ±

s.e.m. adjusted for breed and parity.

Herd No .1 Herd No .2 Herd No .3 Herd No.4 Herd No .5 Total

Total No. of piglets born
Placebo 10.8 ± 0.3 10.4 ± 0.4 10.3 ±0.5 11.2 ± 0.6 11.3 ± 0.5 10.8 ± 0.2
Na-selenite 10.0 ± 0.4 11.4 ± 0.4 10.7 ± 0.5 11.4 ± 0.5 11.2 ± 0.4 10.9 ± 0.2

Liveborn pig lets
P lacebo 9.9 ± 0.3 10.0 ± 0.3 9.5 ± 0.5 10.5 ± 0.6 10.2 ± 0.5 10.0 ± 0.2
Na-selenite 9.2 ± 0.4 10.8 ± 0.3 10.0 ± 0.4 10.8 ± 0.4 10.2 ± 0.4 10.2 ± 0.2

Still born piglets
Placebo 0.9 ± 0.2 0.4 ± 0.2 0.6 ± 0.2 0.5 ± 0.3 1.2 ± 0.2 0.7 ± 0.1
Na-se lendte 0.6 ± 0.2 0.6 ± 0.2 0.7 ± 0.2 0.6 ± 0.2 1.0 ± 0.2 0.7 ± 0.1

We aned piglets
Placebo 8.9 ± 0.3 8.9 ± 0.3 8.9 ± 0.5 8.8 ± 0.5 9.1 ± 0.4 8.9 ± 0.2
Na-selenite 8.3 ± 0.3 9.9 ± 0.3 8.9 ± 0.4 9.0 ± 0.4 9.4 ± 0.4 9.1 ± 0.2

Weaning to oestrus ( days)
Placebo 7.9 ± 0.9 6.9 ± 1.0 6.1 ± 1.4 10.2 ± 1.6 6.4 ± 1.4 7.6 ± 0.6
Na-selenite 9.9 ± 1.1 6.2 ± 1.0 8.4 ± 1.3 5.7 ± 1.2 6.5 ± 1.2 7.3 ± 0.5

Age at weaning ( days)
Placebo 28.2 ± 0.7 35.1 ± 0.7 39.9 ± 1.1 44.4 ±1.2 34.3 ± 1.0 36.4 ± 0.4
Na-selenite 28.4 ± 0.7 35.4 ± 0.7 40.9 ± 1.0 42.8 ± 1.0 35.0 ± 0.9 36.5 ± 0.4

the total number of piglets born and the number of liveborn
piglets there was no difference between the 2 treatment groups
in any of the herds.

The age at weaning varied from herd to herd, in Herd No. 1
the piglets were weaned at 28 days of age, in the rest of the herds
at 35-44 days.

In Her d No. 4 efficiency con trol showed a relatively high
number of days from weaning to oestrus before the experiment
started. After treatment the Na -se leni te- treated group of sows
and gilts in this herd had a significantly lower number of days
from weaning to oestrus (P < 0.01) than the placebo group. The
mean number of oestrous cycles per pregnancy ranged from 1.0
to 1.14 per sow in the 5 herds. A chi-square test showed that there
was no difference between the 2 treatment groups in number of
sows h aving more than 1 oestrous cycle per pregnancy.

Crossbreeds had a greater number of liveborn piglets than
purebred Landrace and Yorkshire (P < 0.01) . Older sows got a
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greater number of liveborn, stillborn, and weaned piglets than
did gilts. Purebred Landrace and Yorkshire sows had more days
from weaning to oestrus than crossbreeds (P < 0.01 ). Gilts and
young sows were served at 8-9 days after weaning, whereas
older sows were served at 6-7 days (P < 0.00. Differences in
the age at which the piglets were weaned and in the number of
oestrous cycles per pregnancy were not related to breed or num
ber of litters.

Overall, 22 and 20 animals were culled in, respectively, the
placebo and the Na-selenite group. Within herds there was no
significant difference in culling rate between the 2 treatment
groups.

DISCUSSION

The notion that selenium treatment might reduce perinatal
mortality has not been verified by this experiment. The results
confirmed the preliminary observations by Jensen et al. (1983)
that the number of liveborn, stillborn, and weaned piglets was
not influenced by the treatment. Neither was there any influence
on the selenium status during lactation.

Before treatment with Na-selenite or placebo GSH-Px activity
within the herds varied within a range previously determined in
pigs supplied with 0.1 mg Se per kg feed. A weak relation between
age and Se status was demonstrated, which might explain the
relatively low mean GSH-Px activity in Herd No.1, in that this
herd had a high percentage of gilts.

Although during lactation most of the herds had a slightly
higher GSH-Px activity in the Na-selenite group than in the
placebo group, this difference was not significant and the Se
status in the Na-selenite group was almost the same as before
treatment. This might be due to the influence of nutrition during
pregnancy and lactation, the requirement for selenium around
parturition and onset of lactation possibly being increased as
compared with the requirement during pregnancy.

A breed-related. influence on the Se status was seen, in that
purebred Landrace and Yorkshire had a relatively higher Se
sta tus than the crossbreeds. Despite breed variation, Herds Nos. 3
and 4, which mostly had pure breeds, showed the lowest GSH-Px
activity of all the herds.

On the whole there was no difference between the 2 treatment
groups in numbers of liveborn, stillborn, and weaned piglets. This
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result does not agree with the work of jUihailovic et al, (1982 )
who found that pregnant sows fed a diet supplemented with
selenium and vitamin E had a significantly lower number of
s tillborn piglets per litter than the control sows; also, the birth
to-weaning mortality in the supplemented group was only half
of what it was in the control group.

Nielsen et al. (1979 ) reported that high dietary levels of Se
and vitamin E were not significantly associated with litter size,
which is in accordance with the present work. On the other hand,
they found that low dietary levels were followed by increased
piglet mortality. The lack of agreement between the reported
results may be due to differences in the pre-experimental Se
status of the animals.

In Herd No.4 the weaning-to-oestrus period was significantly
reduced in the Na-selenite group. Efficiency control revealed that
the number of unproductive feeding days in this herd was rela
tively high before the experiment started. The age at weaning
varied from 28 to 44 days and was not related to treatment.

The finding that the number of liveborn piglets was higher
in crossbreeds than in purebred Landrace and Yorkshire, and
that the number of piglets born increased with the age of the
sow, is consistent with the results of "The Field Testing of Pro
duction Systems" comprising a great number of sow herds Uor
sal 1984).

CONCLUSION

In the experiment reported above, selenium treatment of
pregnant sows and gilts fed a barley-soybean diet with a total
selenium content of about 0.15 mg per kg feed did not influence
the number of liveborn, stillborn, and weaned piglets. Nor was
any effect observed on the number of days from weaning to
oestrus or on the number of oestrous cycles per pregnancy.
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SAMMENDRAG
Seleninjektion til seer og gylte - effekt po. sptedqrisededeliqhed.

Selenbehandling af drregtige seer og gylte blev udtert som et dob
belt blindforseg i 5 bes retninger med ialt 350 seer og gylte af Dansk
Landrace, Yorkshire og Landrace-Yorkshire krydsninger fodret med
en byg-sojaskra foderblanding tilsat 0,1 mg Se pro kg. Behandlingen
blev foretaget 3-6 uger fpr faringen som en enkelt intramuskulrer
injektion med enten Na-selenit (0,05 mg Se pro kg) eller placebo.
Blodprever blev udtaget umiddelbart fpr behandlingen og igen 3-6
uger efter faringen til vurdering af selenstatus. Der blev foretaget re
gistrering af produktionsresultaterne i besretningerne.

Fer behandlingen var der ingen forskel pa Se status i de to be
handlingsgrupper in den for besretningerne; men der blev konstateret
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en variation mellem besretningerne. Ertel' faringen val' del' kun ube
tydelige forskelle pa Se status i behandlingsgrupperne; men variatio
nen mellem besretningerne forblev star.

Som helhed val' del' ingen effekt af Na-selenit injektionen, idet
del' ingen forskel val' pa antallet af levendefedte, og Iravren
nede grise mellem behandlingsgrupperne. Na-selenit injektionen pavir
kede heller ikke antallet af dage fra fravrenningen til Iebning
eller antallet af Iebninger pl'. drregtighed. I en enkelt besretning val'
perioden fra fravrenning til lebning signifikant kortere i Na-selenit
gruppen end i kontrolgruppen.
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