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The effects of partial replacement of ram semen diluent with ram seminal
plasma on the fertility of ewes were studied. Crossbred Chios ewes (n = 152)
were assigned to six groups. The oestrous cycles of the ewes were synchronised at
the peak (Groups A, B, C and D) and at the end (Groups E and F) of the breeding
season by means of intravaginal sponges impregnated with fluorogestone acetate
(FGA) for 14 days. Four hundred IU of PMSG were injected intramuscularly at
the time of sponge removal. Ewes of Groups A, C and E were artificially insemi-
nated with ram semen diluted with skim milk extender, while those of Groups B,
D and F with ram semen diluted with 50% skim milk and 50% ram seminal
plasma. The addition of ram seminal plasma induced a significant increase (P <
0.05) in litter size in Groups B and D when compared with that of Groups A and
C (1.85 and 1.88 vs. 1.39 and 1.52, respectively). This increase was not signifi-
cant when insemination was performed at the end of the breeding season (2.0 vs.
1.4). These results indicate that the addition of seminal plasma can influence the
fertility of ewes or the fertilising capacity of extended ram semen to some extent.
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When artificial insemination (Al) rather than natural mating is used, ewes
are not exposed to the normal concentration of seminal plasma (s. p.) because the
ejaculate is diluted before use. While every effort is made to ensure that the op-
timum number of sperm cells is administered through Al, there is no attempt to
compensate for the reduced concentrations of other components of the ejaculate.

The role of seminal plasma and its effect on the fertilising capacity of se-
men has been a matter of debate in the last years. It has been suggested that,
apart from its function as a transport medium for spermatozoa, seminal plasma
may have additional roles. These functions are based on direct interactions be-
tween seminal plasma and spermatozoa, while some other effects are directed at
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the female genital tract and thereby can indirectly influence the physiology of
spermatozoa.

These functions include nutrition (Mann and Lutwak-Mann, 1981a), ca-
pacitation (McRorie and Williams, 1974), increase of uterine contractions
(Claus, 1990), advancement of ovulation (Weitze et al., 1990a, 19905), immuno-
suppression, providing protection to both sperm and embryos in early life (Koch
and Ellendorff, 1985), antimicrobial activity, relaxation of the tubal isthmus
(Waberski, 1996), and gamete recognition and binding (Topfer-Petersen, 1996).

In the ram, an ejaculate amounts to 0.7-2 ml but it has a relatively high
sperm density (2—5 million/pl) and, when subjected to high-speed centrifugation,
it yields about one-quarter to one-third firmly packed spermatozoa, the remainder
being seminal plasma (Mann and Lutwak-Mann, 19815).

Dilution of ram semen reduces the amount of seminal plasma by two to
ten times and might thereby minimise the beneficial effects of seminal fluid on
fertilisation, especially the effects based on the interaction of seminal plasma
with the female genital tract. So far, emphasis has been given to the biochemical
composition of the diluent (fructose, sorbitol, citric acid, etc.). Little knowledge
exists on the role of hormone concentration (testosterone, progesterone and oes-
trogen) in both seminal plasma and extenders.

The objective of this preliminary study was to investigate the effects of the
partial replacement of semen diluent with seminal plasma on the fertility of arti-
ficially inseminated ewes.

Materials and methods

Animals

The study was conducted in three flocks from the same area of Northern
Greece. A total of 152 multiparous crossbred Chios milking ewes aged 3 to 5
years were used. Sixty Chios crossbred ewes from Flock 1 were divided into two
groups (Group A = 30 ewes and Group B = 30 ewes) and synchronised at the
peak of the breeding season (August). Sixty-five crossbred Chios ewes from
Flock 2 were synchronised at the peak of the breeding season (a week later than
Flock 1) and the flock was divided into two groups (Group C = 34 ewes and
Group D = 31 ewes). Twenty-seven Chios x Friesland ewes from Flock 3 were
synchronised at the end of the breeding season (end of November) and the flock
was divided into two groups (Group E = 14 ewes and Group F = 13 ewes).

Oestrus synchronisation

Oestrus synchronisation was carried out by means of intravaginal sponges
impregnated with fluorogestone acetate (FGA) for 14 days (Chronogest”, Inter-
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vet, The Netherlands) and the ewes were treated with 400 IU of PMSG (Inter-
gonan®, Intervet, Holland) at the time of sponge removal.

Seminal plasma preparation

A week before the scheduled Al, ejaculates were collected from six Chios
rams. Seminal plasma was obtained by centrifuging the fresh ejaculates at 1400 x g
for 10 min. The supernatant clear seminal plasma was stored at —30 °C until use.

Semen collection and preparation

Semen was collected using artificial vagina from the same six Chios rams
that had been used as seminal plasma donors, and checked for its traits (viability
more than 80%, motility score higher than 4). Then the pool of this semen was
divided into two parts (A; and B,). Part A, of the pool was diluted with skim
milk extender so that each insemination dose (0.25 ml) contained 200 x 10° mo-
tile spermatozoa. Part B, of the pool was diluted with 50% skim milk diluent and
50% ram seminal plasma, and each dose contained the same number of sper-
matozoa as part A;.

Evaluation of motility

Motility in both semen parts was determined (1) after collection and (2) at
three-hour intervals after dilution and incubation at 37 °C.

The percentage of motile spermatozoa was estimated by visual micro-
scopic observation, following eosin-negrosin staining.

The diluted semen was packed into mini (0.25 ml) French polyvinyl
straws and stored at 16 °C until used for insemination. Ewes of Groups A, C and
E (controls) were inseminated intracervically with semen A; while ewes of
Groups B, D and F (treated) with semen B;. In all groups two artificial insemi-
nations were applied at 48 h and 72 h after sponge removal.

Statistics

Time-dependent differences between semen parts were tested using re-
gression analysis, considering a dummy value (D = 1, 2) for semen treatment.

Differences in lambing percentage and litter size between control and
treated groups were analyzed by X* and f-test, respectively, significance being
taken at the level of P < 0.05.
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Results

Results on semen motility are presented in Table 1.

Table 1

Motility (%) of the pooled semen (MAC) and the two parts (A and B,) at one-hour intervals after
supplementation of the extenders

M1 M2 M3
MAC
A1 B1 A1 B1 Al Bl
Trial 1 86 59 66 46 50 24 51
Trial 2 81 60 62 45 53 25 50
Trial 3 85 63 65 47 50 28 52

% motility = 69.03 (+ 6.55) + 11.33 (£ 2.70) x Treatment” — 12.08 (£ 1.66) x t*
F =35.44552; sign F < 0.00005

“Treatment: dummy variable, 1: skim milk diluent, 2: +50% ram seminal plasma
*'t = time (in hours) after semen collection

Twenty-three out of 30 ewes (76.6%) gave birth to 32 lambs in Group A
and 26 out of 30 ewes (86.6%) gave birth to 48 lambs in Group B. The litter size
was 1.39 and 1.85 (P < 0.05), respectively (Table 2).

Seventeen out of 34 ewes (50.0%) gave birth to 26 lambs in Group C and
18 out of 31 ewes (58.06%) gave birth to 34 lambs in Group D. The litter size
was 1.52 and 1.88 (P <0.01), respectively (Table 2).

Five ewes (35.7%) gave birth to 7 lambs in Group E and 5 ewes (38.46%)
gave birth to 10 lambs in Group F. The litter size was 1.4 and 2.0, respectively
(Table 2).

Table 2

Lambing results and litter size of artificially inseminated ewes in Flocks 1, 2 and 3

No. No. of lambing Percentage of

Group of ewes ewes lambing ewes (%) Lambs born Mean litter size
N 30 23 76.6 32 1.39 + 0.58°
B” 30 26 86.6 48 1.85+0.53"
c 34 17 50.0 26 1.52+0.51°
D~ 31 18 58.06 34 1.88 +0.58°
E' 14 5 35.7 7 1.40 + 0.54°
F" 13 5 38.46 10 2.00 + 0.70°

"Control = skim milk semen diluent; ~“Treated = partial replacement of the diluent with ram semi-
nal plasma. Data within columns with different superscripts differ significantly (P < 0.05)
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Discussion

Supplementation of the extender with seminal plasma increased the percent-
age of motile spermatozoa after the second hour of incubation. These results are in
agreement with those of Ashworth et al. (1994), who reported that supplementation
of seminal plasma in the diluent extends the survival of spermatozoa under in vitro
conditions. Furthermore, seminal plasma has been found to increase the percentage
of motile spermatozoa during cooling, freezing and thawing (Graham, 1994).

An increase in the percentage of lambing ewes was observed in all groups
in which semen diluent was partly replaced by seminal plasma, but this increase
was not statistically significant. As expected, more ewes conceived when in-
seminated at the peak rather than at the end of the breeding season (86.6% and
58.06% vs. 38.48% and 76.6% and 50.0% vs. 35.7% for treated and control
groups, respectively). This is in agreement with the findings of Edey et al. (1978)
and Williams et al. (1978), who suggest that fertility may vary according to the
stage of the breeding season. A difference was observed in the percentage of
lambing ewes between the two flocks synchronised at the peak of the breeding
season, possibly due to different management conditions.

A significant increase was found in litter size of the treated groups in the
flocks that were synchronised at the peak of the breeding season. It appears that
partial replacement of the semen extender with ram seminal plasma can have a
beneficial effect on ovulation, fertilisation, in providing protection to semen and
early embryos, or it can exert a combined positive effect on all the above-
mentioned factors. Although an increase in litter size (2.0 vs. 1.4) was observed
also in the treated group of the third flock, this difference was not significant,
probably due to the small number of ewes that conceived.

In sheep, approximately 25 to 40% of fertilised eggs are lost during the first
three weeks of pregnancy, resulting in reduced conception rate and litter size
(Bolet, 1986), with the majority of these embryos being capable of normal devel-
opment (Wilmut et al., 1986). It is well established that embryonic loss is attribut-
able to hormonal deficiencies and/or imbalance. It is also well known that seminal
plasma contains powerful immunosuppressive agents that prevent the hypersensiti-
sation of females to the alloantigenic proteins on the surface of spermatozoa and to
the seminal plasma (Fahmi et al., 1985; Fahmi and Hunter, 1986). On the other
hand, these agents protect the spermatozoa from destruction by cells and molecules
of the female immune system (James and Hargreave, 1984).

Ollero et al. (1997) have reported that in washed frozen ram semen the
presence of whole re-added seminal plasma maintained a higher rate of sperm
heterogeneity and viability. Moreover, in a recent study Garner et al. (1999) re-
ported that addition of seminal plasma to frozen bull semen increased sperm vi-
ability.
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It has also been reported that in pigs seminal plasma may regulate female
reproductive functions by advancing the time of ovulation (Weitze et al., 19905b).
Supposing that the case is similar in sheep, this would explain the higher con-
ception rate found after insemination with seminal plasma supplemented semen,
since the presence of seminal plasma in the first insemination could possibly ad-
vance the time of ovulation or increase the number of ovulated follicles. Moreo-
ver, seminal plasma could contribute to the extension of semen longevity and
this could make possible the fertilisation of oocytes from late ovulations.

The results presented here indicate that addition of seminal plasma to the
semen extender can increase the litter size in ewes, at least when it is used during
the peak of breeding season. Further investigation is needed to assess the optimal
concentration of seminal plasma in the semen diluent and to determine its
mechanism of action within the female genital tract.
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