PURDUE UNIVERSITY SWINE DAY SEPTEMBER 3, 1998

| mpact of Lactation L ength and Exogenous Progester one/Estradiol on
Embryonic Survival in Third Parity Sows

B.A. Belstra, JW. Frank, D.C. Kendall, B.T. Richert, M.A. Diekman, and W.L. Singleton
Department of Anima Sciences

I ntroduction

Approximatedy 30 to 50% of the ova ovulated do not result in a live piglet due to
embryonic/fetal mortdity during gestation in sows. Approximately 20 to 30% are lost during the first 30
days of gestation (early embryonic loss), with an additiona 10 to 20% lost during the last 85 days (fetd
loss) (Pope, 1994); see the figure below. The mgority of early embryonic loss occurs during the period
of blagtocyst implantation (days 13 to 18), and this period is consequently of particular interest to
rescarchers.  Early embryonic loss is poorly understood, but a number of causes have been
hypothesized. A portion of fetd loss may be due to the limited space for embryos in the uterus
(“crowding”), and due to the limited capacity of the uterus to supply blood for nutrient exchange.

Where Are Potential Pigs Lost?
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Early weaned sows often have a significantly increased leve of early embryonic loss (Marstdlar
et d., 1996). Leves of progesterone (P, ) and estrogens (particularly estradiol, & ) a specific periods
during early gedtation are critical for the development of the proper uterine environment for blastocyst
implantation and for maintenance of pregnancy. Some evidence suggests early-weaned sows may have
dtered levels of P, and E; during early gestation (Varley et d., 1981; Varley et d., 1984). Other studies
have found no effect of lactation length on steroid hormone profiles (Kirkwood et ., 1984). Treatment
of sows with exogenous steroids during implantation has significantly increased the number of live pigs a
farrowing (de Saet d., 1981; Wildt et d., 1976).

The objectives of this study were to assess the impact of 1) lactation length and 2) exogenous
geroid trestment on embryonic survivd in the sow. We dso wanted to 3) determine if the increased
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levels of embryonic mortality observed by other researchers in early-weaned sows were related to an
dtered seroid profile during early gestation.

Materialsand M ethods

Thirty-six second parity, high lean, European sows were ether early weaned (EW; 10 to 15
day lactation; n=26) or conventionaly weaned (CW; 26 to 37 day lactation; n=10). They were housed
in an open front building with 12 x 32" pensin groups of 8 to 10. Sows were fed 5 Ib/day of a 12.6%
crude protein, 0.55% lysine gestation diet. Sows were checked for signs of estrus dally with a mature
boar and were mated via Al to one of two boars at the first postweaning estrus. Inseminated sows were
then housed individudly in 8 x 10 pens and fed 5 Ib of the same gedtation diet daly from day 12
postmating until daughter. Half of the sows from each weaning group were treated daly with 2 mL IM
injections of a 25 mg progesterone and 1.25 ug estradiol-17b solution (HT; n=17) in the neck at 12:00
noon on days 14 to 20 postmating. The other haf of each weaning group received a daily 2 mL IM
injection of the carrier solution without the steroids as a control (C; n=17). Blood samples were
collected via jugular venipuncture every other day beginning the day of weaning until days 25 to 26 of
gestation, between 5:00 and 6:00 p.m. Serum concentrations of progesterone were determined by
radioimmunoassay (estradiol-17b and estrone sulphate are currently being measured).

Sows were daughtered at the Purdue abattoir in groups of 3 to 6 on days 28 to 30 of gedtation.
Reproductive tracts were quickly removed at daughter and transported on ice to the laboratory. Uterine
horns were separated a the bifurcation and the mesometrium was trimmed away from each horn.
Uterine horns were opened by an incision dong the length of each horn on the mesometrid sde. Length
of the uterine horn and spacing of the embryos within each horn was measured. Embryos were
determined viable, moribund or dead by visud examindion &fter remova from the choriodlantoic
membranes. Crown-rump length (CRL) of each embryo was measured and embryos were weighed.
Individua copora lutea (CL) were dissected from the ovaries to determine ovulation rate. The
percentage of embryos present (% E) was caculated as [(No. of viable, moribund and dead
embryos/No. of CL) x 100]. Similarly, the percent embryo surviva (% ES) was caculated as [(No. of
viable embryos/No. of CL) x 10Q].

Results and Discussion

Because there was no interaction between the factor levels in this 2 x 2 factorid design, only
main effects will be presented (Table 1). Early-weaned sows tended to have longer wean to estrus
intervals (WEI) than CW sows (5.5 vs. 4.6 days, P<.10). However, 5.5 days is sill areatively short
WEI. The surprisingly short WEI interva of EW sows in this study may be the result of good lactation
and postweaning sow management or may possibly be a characterigtic of this particular genotype. There
was a humerical trend for EW sows to have a decreased conception rate (70.8 vs. 90.0%) and an
increased percentage of anestrus sows (7.7 vs. 0.0%) compared to CW sows. There were aso more
non-pregnant EW sows on day 30 due to cystic ovaries than in the CW treatment (16.6 vs. 0.0%), but
this difference was not sgnificant.




PURDUE UNIVERSITY SWINE DAY SEPTEMBER 3, 1998

There gppeared to be more non-pregnant HT sows (35.3 vs. 11.8%) and significantly more HT
sows open due to cystic ovaries (23.5 vs. 0.0%, P<. 04) than C sows. However, it is unlikely that
adminidgration of the injection or the contents of the injection itself would cause termination of pregnancy
or development of cydtic ovaries. The steroids used should not have interfered with maternd recognition
of pregnancy or implantation. Cystic ovaries usualy develop postweaning when the estradiol produced
by the developing fallicles fails to induce an ovulatory LH surge from the pituitary. Thisis most common
in sows from short lactations, because the hypothdamus is in a refractory feedback state and will not
respond to devated edradiol from the developing follicles. Cystic ovaries would probably have
developed before the hormone trestment was initiated, around the time of estrus in other sows (3t0 8
days postweaning). There were no anestrus sows in the C or HT because only sows exhibiting estrus
were inseminated and assigned to receive injections.

Ovulation rate was used as a covariate for the total number of embryos, % E and % ES. Even
though there was a large range in ovulation rate among sows, mean ovulation rate was Smilar across
treatments. The tota number of embryos (viable + moribund + dead) tended to be greater in CW sows
as compared to EW sows (16.9 vs. 13.5, P<.07), and the number of live embryos was significantly
greater in CW sows than in EW sows (16.1 vs. 11.6, P<.02). Thus, the % E and % ES were
significantly greater for CW sows as compared to EW sows (82.4 vs. 64.7%, P=.05, and 78.0 vs.
57.3%, P<.04, respectively). The HT tended to increase the total number of embryos present (16.7 vs.
13.6, P<.09) and the number of live embryos (15.3 vs. 12.3, P<.08) as compared to the C treatment.
The % E and % ES for HT sows was numerically greater than for C sows (80.6 vs. 66.6%, P>.10, and
72.6 vs. 62.6%, P>.20, respectively). There was no interaction between lactation length and hormone
trestment. Thus, HT essentialy increased the numbers of viable embryos and % ES equally for both
EW and CW sows (2.3 vs. 2.6 and 11.9 vs. 4.7%, respectively).

There were some differences in measurements of embryo growth and embryo spacing between
treatments. However, these differences were due to the difference in the number of embryos present
between treatments. When embryo growth parameters and embryo spacing were adjusted with a
covariate, such as the number of viable embryos, treatment differences were lost. We chose to present
the data unadjusted for numbers of embryos because it reflects the impact of the imposed treatments.
Totd weight of viable embryos was sgnificantly greater for CW sows as compared to EW sows (28.0
vs. 18.8 g, P=.02), but mean viable embryo weight was not (1.77 vs. 1.61 g, P>.30). This differencein
tota embryo weight was smply due to the greater number of viable embryos present in CW sows.
Tota weight of viable embryos for HT sows was not greater than for C sows (25.3 vs. 21.8 g, P>.36),
due to the smaller increase in the number of viable embryos for the HT sows as compared to the CW
versus the EW sows. Crown-rump length, another measure of embryo growth, was not different
between treatments. The amount of uterine space was dgnificantly greater in C sows than HT sows
(11.2 vs. 7.8 in, P=.05) and tended to be greater in EW sows than CW sows (10.9 vs. 8.1 in, P<.12).
Agan, this is a reflection of the lower number of viable embryos in EW and C sows. Vaiation in
gpacing of embryos was not different between trestments (P>.25).

Sows with short WEI of 3 to 5 days had sgnificantly more viable embryos (14.6 vs. 10.8,
P=.05) and tended to have a higher % ES (71.3 vs. 54.1%, P<.10) than sows with alonger WEI of 6
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to 10 days (Table 2). Sowswith short WEIs of 4 to 5 days have been shown to have a higher farrowing
rate and larger litter Size than sows with longer WEIs of 6 to 12 days by other researchers (Deckert et
a., 1997; Wilson and Dewey, 1993). However, in this study, the difference in % ES between sows
with short versus longer WEIs was not due to a difference in ovulation rate (20.3 vs. 19.7 ova, P>.70).
The cause of this difference in % ES between sows with short and long WEIs has not been determined.
However, it has become obvious that attention to management of sows during gestation and lactation
can reduce the WEI and thus improve subsequent litter Size.

Applications

These data highlight the impact of short lactations on sow rebreeding performance and
embryonic survival. Decreasng lactation length from a relatively long lactation length often results in a
greater number of pigy/sow/year. However, when a short lactation length is chosen €17 days), the
incidence of sows exhibiting erratic estrus, prolonged estrus (cystic ovaries) or anestrus behavior
increases and conception rate may be decreased. Different sow genotypes and production systems may
be less prone to these reproductive problems, but very few can completely avoid them when short
lactation lengths are implemented. Individua operations will need to determine their own ided lactation
length, because different nutrition and management programs have different abilities to baance the pig
growth and pig output advantages of early weaning against the sow reproductive disadvantages.

Treatment with exogenous steroids during implantation may offer amoderate increase in number
of embryos surviving to day 30 of gestation. However, our intent was not to develop a commercidly
feasble trestment, but to use exogenous steroid treatment as a modd to study embryonic mortaity in
the sow. The effect of WEI on the number of viable embryos and % ES a day 30 suggests that
management of sows before and during lactation to reduce the WEI would increase the number of pigs
born dive a term. There are a number of management practices that can be implemented to improve
embryo surviva and litter Sze a term. However, it may take the utilization of severd of them to minimize
the loss in reproductive performance in the early-weaned sow.
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Table 1. Effect of lactation length and exogenous steroid hormone trestment on sow rebreeding
performance, embryo surviva and embryo growth parameters.

EW CcwW Control Hormone  ANOVA®
No. of Sows 26 10 17 17
Lactation Length, d 13.0+ 0.5 31.0+0.8 222+ 0.6 218+ 0.6 LL?
Sow Weaning Weight, Ib 4725+9.1 4700+14.1 4702+114 4723+114 ns
Wean to Estrus Interval, d 55+0.2 46+04 51+0.3 48+0.3 LL®
% Pregnant Sows 70.8% 90.0% 88.2% 64.7% ns
% Open Sows 29.2% 10.0% 11.8% 35.3% ns
% Open, Cystic Ovaries 16.6% 0.0% 0.0% 23.5% HT®
% Anestrus Sows 1.7% 0.0% ns
Saughter Live Weight, b 4473+£82 4624+128 4537103 4559+10.3 ns
Gest. Day Saughtered, d 204+0.2 29.3+0.3 29.3+0.3 204+0.3 ns
Ovulation Rate 203+0.9 208+ 1.3 193+£1.0 218+1.2 ns
No. Tota Embryos 135+ 1.0 169+ 1.4 136+ 1.1 167+13  LLSHT®
No. Viable Embryos 116+10 161+14 123+ 1.1 153+ 1.3 LL'E’,HTC
% (Total Embryos/CL) 647+49 825469  666+54  806+6.5 LLP
% (Viable Embryos/CL) 573+53 780+75 626+59 726+7.1 LLP
Tota Viable Embryo Wt, g 188+ 2.2 280+ 3.0 218+24 250+£27 LLP
Mean Viable EmbryoWt,g 161+009 177+012 170+010 168+0.11 ns
Embryo CRL, in 094+003 100+004 097+004 096+0.04 ns

Uterine SpacgEmbryo, in~~ 109+10 81+14  112+11  78+13  LL°HT®

*These effects were significant at P<.01.

"These effects were significant at P<.05.

‘These effects were trends at P<.10.

L = effect of lactation length: early weaned (EW) vs. conventionaly weaned (CW).
HT = effect of hormone trestment: control vs. hormone.

Table 2. Effect of wean to estrusinterva on the ovulation rate, number of viable embryos and the %
embryo survival® a day 30 of gestation in sows.

Wean to Estrus No. Sows  Ovulaion Rate No. Viable % Embryo Surviva
Interval Embryos
3-5days 20 20.3+ 0.9 146+ 09 713+ 4.8
6-10 days 7 197+ 15 108+ 1.7 54.1+8.9
ANOVA ns P=.05 P<.10

4% embryo surviva = (No. viable embryos/No. of CL) x 100.




