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been made of the clinical effect of transpor
tation and/or relocation in anoestrous sows 
(Paredis 1962), and information seems to be 
lacking on the hormonal changes in such 
sows. 
The purpose of this investigation was ac
cordingly to study the clinical and endocrine 
responses to transportation and relocation in 
post-weaning anoestrous primiparous sows. 

Materials and methods 
The animals (n = 8) used were primiparous 
crossbred sows (Swedish Landrace x Swedish 
Yorkshire) which had not shown signs of 
oestrus within 21 days after weaning follow
ing a 5 week lactation period. Sows nos. 1-5 
had farrowed at the Department of Obste
trics and Gynaecology while sows nos. 6-8 
were reared at pig research station located 
12 km from the Department. The sows were 
housed in individual pens in a stable which 
also housed a boar although they were not in 
direct contact with the male throughout the 
experimental period. The sows were fed ac
cording to the Swedish breeding stock stan
dard. The sows were 12-13 months old at 
farrowing and their mean body weight was 
178 (172-190) kg on day 3 of lactation. 
Their average weight loss during lactation 
and weight gain after weaning were 21 
(15-25) and 19 (17-23) kg, respectively. 
They had nursed an average of 11.6 (11-13) 
piglets. Oestrus detection was performed 
twice daily in the presence of a boar from 
the day of weaning with none of the sows 
showing oestrus before the beginning of this 
experiment. 
Jugular vein catheterization (Rodriguez & 
Kunavongkrzt 1983) was performed during 
the last week of lactation in sows nos. 1-5. 
Utero-ovarian vein catheterization (Roja
nasthien et al. 1988) was performed on day 
22 after weaning in sows nos. l and 2. Lapa
roscopic examination (Wildt et al. 1973) of 
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the ovaries was performed on days 23-29 
after weaning in sows nos. 1-5. None of the 
sows had follicles bigger than 6 mm in dia
meter or signs of corpora lutea. The day 
after laparoscopy, the sows were transported 
in a truck for about 40 min and thereafter 
housed in different individual pens at the 
Department. 
Sows nos. 6-8 were transported from the pig 
research station to the Department on day 
30-33 after weaning. The individual trans
portation was conducted between 9.00-
10.00 a.m. Laparoscopic examination was 
performed at 3-4 h after arrival to confirm 
that the ovaries only contained follicles :<;; 6 
mm in size. Jugular vein catheterization was 
performed after laparoscopy. 
A second laparoscopy was performed in 
sows which had not shown oestrus within 7 
days after transportation/relocation and they 
were treated subcutaneously with 400 IU 
PMSG and 200 IU HCG (Suigonan®). 
The sows were slaughtered 2 days after the 
end of oestrus or 7 days after PMSG/HCG 
treatment. The genital organs were removed 
and examined macroscopically within 1 h 
after slaughter. Ovaries from the animal not 
expressing oestrus were fixed in Bouin's 
fluid and histological examination was car
ried out according to the method described 
by Kunavongkrzt et al (1982). 
Daily blood samples (9.00 a. m.) were col
lected from the jugular vein throughout the 
experimental period. Additional blood 
samples were taken every 8 h (7.00 a.m.-
11.00 p.m.) from the jugular vein and the 
utero-ovarian vein in sows nos. l and 2 
throughout the experimental period. Fre
quent blood samples (every 15 min for 6 h) 
were taken on days -2, 0, l, 2, 3, 5, 7 and 
13 after transportation (day 0 =day of trans
portation) in sows nos. 1-7 as indicated in 
Table 2. On the day of standing oestrus 
blood samples were taken every 3 h in all 
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sows. The blood samples were collected into 
heparinized tubes which were immediately 
centrifuged, and plasma was removed and 
stored in plastic tubes at -20"C until ra
dioimmunoassays were performed. 
The daily blood samples were analysed for 
the concentrations of progesterone and 
oestradiol-17p. The frequent blood samples 
and the samples taken every 3 h during 
oestrus were analysed for the concentration 
of LH. The analytical methods used have 
earlier been validated for the porcine species 
(Kunavongkrit et al. 1983). The practical de
tection limits of the progesterone and oestra
diol-l 7P assays were arbitrarily defined as 
the mean plus 2 standard deviation value 
obtained from serial determinations of these 
hormones in blood plasma from an oopho
rectomized sow. Using this criterion, the 
practical detection limits for progesterone 
and oestradiol-l 7p were l.O nmol/l and 25 
pmol/l, respectively. The average LH le
vel was defined as the mean of the values 

obtained from the frequent blood samples. 
The LH base level was defined as the 
mean plus l standard deviation of the values 
obtained from the frequent samples exclud
ing pulses ofLH. An LH pulse was defined 
as 2 or more, consecutive values higher than 
the base level plus l standard deviation. 
Statistical analysis of the LH values was per
formed using the t-test (Swinscow 1980). 

Results 
Clinical and morphological findings 
The clinical data of the sows are shown in 
Table l. Six sows exhibited oestrus 3.5 to 7 
days after transportation/relocation. The du
ration of the oestrus periods were 2 to 2.5 
days. All sows showing oestrus ovulated 
and the number of ovulations was 16-22. 
Two sows (nos. 5 and 6) did not show 
oestrus within 7 days after transportation/ 
relocation. Laparoscopic examination reve
aled that their ovaries contained many 
small-and medium-sized follicles (up to 6 

Table 1. Clinical data on 8 post-weaning anoestrous primiparous sows before and 
after transportation/relocation. 

Sow Litter Weight loss Weightgam Day after Interval from No ofCL 
no size dunng from weaning to weanmgat transportation 

lactatton transportation transportation to oestrus 
(kg) (kg) (days) 

1 11 20 20 30 5 17 
2 12 25 17 26 5 18 
3 12 19 19 26 3.5 18 
4 11 22 • 24 7 22 
5 11 15 18 26 •• 20 
6 13 21 20 33 ••• 
7 11 23 18 33 4 16 
8 12 20 23 30 4 16 

* was not determined. 
** treated with PMSG/HCG on day 7 after transportation; Showed oestrus 4 days 

after treatment. 
*** treated with PMSG/HCG on day 7 after transportation; without subsequent 

response. 
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mm in diameter), but no visible luteal tissue. 
Sow no. 5 showed oestrus 4 days after 
PMSG/HCG treatment, while sow no. 6 
showed no sign of oestrus following treat
ment. 
At post mortem examination, no abnormali
ties were found in the genital organs of the 
sows. The ovaries of sow no. 6 contained 
many small to medium-sized follicles ( < 6 
mm in diameter) but no luteal tissue. The 
histological examination revealed 402 fol
licles (diameter between 1.00 and 4.99 mm), 
33.3 % of which were judged normal. Nine 
out of 15 medium-sized follicles (3.00-4.99 
mm in diameter) were atretic. 

Endocrine findings 
The peripheral plasma concentrations of 
oestradiol-17[3 and progesterone in sows nos. 
1-5 were below 25 pmol/l throughout the 
post-weaning period. Sows nos. 6-8 also had 
as low concentrations of oestradiol-17[3 and 
progesterone in peripheral blood on the day 
of transportation. Increased oestradiol-17[3 
concentrations in peripheral plasma was de
tected 1-4 days after transportation/reloca
tion, which was about 3 days before standing 
oestrus in 6 out of 8 sows. 
Several temporary elevations of oestradiol-
17[3 in the utero-ovarian vein were detected 
during the post-weaning period (before 
transportation/relocation) in sows nos. I and 
2. Increased oestradiol-17[3 concentrations 
were detected in utero-ovarian blood 8-16 h 
after transportation/relocation or 24-36 h 
earlier than in jugular blood. Oestradiol-17[3 
and progesterone concentrations in blood 
samples taken before and after transporta
tion/relocation in sow no. 1 are shown in 
Fig. I. Sow no. 5 had increased oestra
diol-17[3 concentrations in jugular vein 
plasma 1 day after PMSG/HCG treatment, 
while sow no. 6 showed no change in oestra
diol-17[3 concentrations. 
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Average and base levels ofLH and the num
ber of LH pulse(s)/6 h obtained from fre
quent blood samples taken before and after 
transportation of sows nos. 1-7 are pre
sented in Table 2. It was not possible to an
alyse the frequent blood samples for LH in 
sow no. 8. As can be seen in Table 2, there 
was considerable variation between animals. 
The average and base levels of LH and the 
number of LH pulse(s)/6 h of the blood 
samples taken 2 days (D.-2) before transpor
tation/relocation were low in all sows except 
sow no. 5 which had 4 pulses/6 h while all 
other had only 1-2 pulses/6 h. 
Statistical analysis revealed that the majority 
of the sows increased their LH activity after 
transportation/relocation by increasing the 
average level, the base level and, most sign
ificantly, in the pulse frequency of LH. The 
highest LH activity was observed I day after 
transportation/relocation in the majority of 
the sows, thereafter the LH activity decre
ased prior to oestrus. Sow no. 6 had high LH 
activity after transportation/relocation, the
reafter the LH activity decreased and she re
mained anoestrus until slaughter. The pre
ovulatory LH surge obtained from blood 
samples taken during oestrus reached 
3.5-5.8 µg/l at 12-16 h after detection of the 
highest oestradiol-17[3 concentration in the 
jugular vein. 

Discussion 
Post-weaning anoestrus is more common in 
primiparous sows than in multiparous sows. 
One of the most important causative factor 
seems to be the weight loss during lactation 
(Reese et al. 1982, King & Williams 1984, 
Armstrong et al. 1986). Restricted feed in
take depressed ovarian function through 
decreased hypothalamic release of GnRH in 
gilts (Armstrong & Britt 1987). Most of the 
anoestrous sows in the present study lost 
considerable amount of weight during lacta-
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Table 2. Average (A) and base (B) levels of LH and number of LH pulse(s)/6 h (N) obtamed from fre-
quent samples taken before and after transportation/relocation in 7 primiparous anoestrous sows# (mean 

± SD). D.O =day oftransportation/relocat1on. 

Sow no D.-2 DO DI D.2 D3 D5 D7 D 13 

A= 1.4±0.2• • 1.5 ±0.2b 1.5 ±0.3b 1.3±0.1• • • • 
B= 1.3 1.5 1.5 1.3 
N=2 4 4 2 

2 A= I.I ±0.4• l.3±0.4•b 1.4±0.3b • 1.1±0.1• • • • 
B=0.9 I.I I.I 1.0 
N= I 2 5 2 

3 A=0.8±0.2• • I.I ±O.lh 1.0±0.lh 2.8± I.I** * * * 
B=0.8 I.I 1.0 
N=I 2 2 

4 A= 0.4±0.3• 0.7±0.4b 0.4±0.2• 0.7 ±0.5b 0.7±0.3b 0.4±0.i" • * 
B=0.4 0.7 0.3 0.5 0.7 0.5 
N=2 4 2 3 4 I 

5 A= 1.2±0.5• 0.8 ±0.2d 0.9 ±0.2C I.I ±0.4•bc 0.9±0.4cd 1.2 ±0.4•b l.0±0.4bcd * 
B=0.9 0.9 0.9 0.8 0.8 0.9 0.9 
N=4 2 3 I 3 2 

6 A=* I.I ±0.2• l.3±0.2b 0.9±0.IC 0.8±0.2Cd 0.6±0.04• 0.6±0.04• 0.7 ±0.1 d 
B= I.I 1.3 0.9 0.7 0.6 0.6 0.7 
N= 3 4 3 2 0 0 0 

7 A=* 1.0±0.1• 1.1±0.I• 0.9±0.lh 0.9±0.lh * * • 
B= 1.0 I.I 0.9 0.9 
N= 2 3 I 0 

# Blood samples of I out of 8 sows were not analysed for LH. 
* Frequent blood samples were not taken. 

**Blood samples were taken dunng surge ofLH. 
Values with different superscripts differ sigmficantly withm animals. 

transportation/relocation indicates that the 
hypothalamus and/or a higher brain centre 
of these sows responded by increased acti
vity to this short stress. The increase in LH 
activity after transportation/relocation ob
served here agrees with previous findings 
(Armstrong & Britt l 985) on endocrine 
changes associated with GnRH-induced and 
spontaneous oestrus in post-weaning sows. 
The increase in LH activity after transporta
tion was obviously sufficient to stimulate 
follicular growth and induce oestrus and 
ovulation in the post-weaning anoestrous 
sows in the present study. 

Acta vet scand vol 30 no I - 1989 

The effect of transportation/relocation 
might not have been optimal for the induc
tion of oestrus in 2 sows. LH secretion can 
be depressed by administration of ACTH or 
hydrocortisone in gilts (Barb et al. l 982). It 
might be that the change in environment 
had a negative effect (prolonged stress) on 
sow no. 5 concommitantly with high level of 
cortisol. However, her ovaries could respond 
to stimulation by PMSG/HCG treatment by 
increasing ovarian activity and ovulation. It 
is not evident why sow no. 6 did not show 
oestrus even though she had high LH acti
vity after transportation. The absence of LH 
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pulse observed in this sow towards the end 
of the experimental period is likely respon
sible for the high percentage of atretic follic
les in her ovaries. 
It can be concluded that the LH activity of 
the post-weaning anoestrous sows was low. 
The weight gain during post-weaning period 
was not sufficient for the sows to overcome 
the long-lasting negative effect on the LH 
activity of a heavy weight loss during lacta
tion. A change in environment such as 
transportation/relocation probably induces 
oestrus in most of the anoestrous sows by 
increasing the hypothalamo-hypophysial ac
tivity. 
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Sammanfattning 
Ejfekten av transport och flyttning pa ungsuggor 
som inte v1sat brunst efier avviin;mngen. 
A vsikten med denna undersokning var att studera 
de kliniska och endokrina effekterna av transport 
och flyttnmg pa 8 ungsuggor som inte v1sat brunst 
inom 24 dagar efter avviinjnmgen. Laparoskopi
undersokmng visade att iiggstockarna mneholl ett 
flertal smafolhklar (::; 6 mm i diameter) men sak
nade gula kroppar. Blodprov, som togs fcire och 
efter transporten/flyttmngen, v1sade att LH aktlvi
teten var lag vid fcirsokets borjan och okade efter 
transporten/flyttningen hos flertalet suggor. Pen
fera blodplasmamvaerna av ostradiol-1713 var 
liigre iin detektionsgriinsen v1d f6rsokets borjan 
men steg 1-4 dagar efter transporten/flyttningen 
hos 6 av 8 suggor. Dessa 6 suggor visade brunst 
och ovulerade. Progesteronmvaerna var under de
tektionsgriinsen iinda till slutet av brunsten. Den
na studie har v1sat att en f6riindring i mIIJon i 
form av transport och flyttning kan framkalla 
brunst genom en okning I LH aktiv1teten hos sug
gor som inte v1sat brunst efter avviinjningen. 
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