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Portuguese Animal Germplasm Bank (since Sept 2010)
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INIAV and DGAV provide the facilities, qualified technical staff and
running costs (budget of the Ministry of Agriculture and Fisheries)
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Ram Semen Cryopreservation in Portuguese Native Breeds: season and breed effects on

O

Semen Quality Variation Alivespz  Individual motility  Abnormal morphology
"
Table 1. Ejaculate volume, spermatozoa concentration and total sperm per ejaculate in the @ 9
10 local ram breeds (n=1471) (Barbas et al., 2023) a P 8! A
SPZ traits* ' ; » ;
B
i
Breed Volume per  SPZ concentration Total per * ; E
ejaculate (mL) (10/mL) ejaculate (10°) - L
Serra da Estrela 0.84£0.022 528366°° 4396x79°
Churro Galego Mirandés 0.7240.03%b< 591679° 4319193° W W e e
Saloio 0.88+0.03* 488979+ 4315£93° Head defects Intermediate piece defects Tail defects
Bordaleiro Entre Douro e Minho 0.54+0.02¢ 5.303+83> 288141002 s 1 5
Churro Galego Bragangano 0.81+0.03** 3879+98° 3248 +115*0 s ,, o
Churro do Campo 0.52+0.055¢ 3293+136° 1764£169° & l 0 /I
Merino Beira Baixa 0.58+0.04%>¢ 5068+125%> 2990149 a’ g i = //
Mondegueira 0.83£0.04*° 3959£125*0 32911470 g . fa ; e
Churro Algarvio 0.870.05*0 40111590 35811880 H § \ k /
Merino Branco 0.85£0.06™< 5423 197> 4718£234°0 ’ i \( o
| Y|
- - 1Y
i = T

Towed

The ejaculate mean volume and SPZ concentration
were affected by breed but not by season

Figure 1. Differences (P<0.001) betwe:r; fresh and thawed semen regarding 10

Portuguese local ram breeds.
A significant decrease of SPZ viability and individual
motility, and an increase of abnormal morphology was

Ram Semen Cryopreservation in Portuguese Native Breeds: season and breed effects on
Semen Quality Variation

Semen
25 = o —Fresh
. ) . & —Thawed
Table 2. Effects of breed, season and semen cryopreservation on reproductive SPZ traits (Barbas et al., 2023) 4
_ avsbysePe00L
. Breed x Breed x Seasonx  Breed x Season x )
o =
Spermatozoa (%) Breed Season Thawing Season  Thawing  Thawing Thawing §
3
Alive ** NS e NS o NS NS ¢ -
Individual motility * NS o * NS NS ** ga_s
Abnormal morphology ** NS e = e * NS g
Head defects o NS e o e NS NS £
Intermediate piece defects * ok e e * * NS 20
Tail defects NS NS e NS ** NS NS

15

Feb-Apr Mai-Aug
Season

Figure 2. LSmean differences of intermediate piece according the
season and semen processing.

Sept-lan

Effects of semen processing and breed, but not of season (except IP defects), were observed on SPZ traits.
Breed x season interactions influenced individual motility and abnormal morphology.
Overall, Portuguese local rams have low seasonality, and can be employed in natural mating as well as
semen donors for cryopreservation and assisted reproductive biotechnologies during whole the year
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FRESH vs. CRYOPRESERVED SEMEN

Post-swim-up sperm

Individual motility Post-swim-up sperm vigor concentration (p=0.02)
(p<0.02) (p<0.002) 2500
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_________ _; & 2500 + mSperm
T = Fresh sperm 4.0 . S 2000 - concentration
W Sperm vigor =
= &= FT sperm 1500 -+
35 1000
500 -
T ] 3.0 0 -
Fresh or post-thaw Post-SW Fresh sperm FT sperm Fresh sperm FT sperm

Sperm pre- and post-swim-up IM and vigor are higher in fresh sperm compared to frozen thawed (FT).

Post-swim-up sperm concentration is higher in fresh sperm

Ferreira et al. 2014
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In post-swim-up sperm, B pattern (capacitated with intact acrosome) was higher in fresh semen.

In pre-swim-up sperm, AR pattern (acrosome reacted) was higher in FT semen.

Ferreira et al. 2014
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FRESH vs. CRYOPRESERVED SEMEN ~=========

Cleavage and embryo rates
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Ferreira et al. 2014
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FRESH vs.
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Distribution of morphological quality of sheep
in vitro produced embryo (G1, G2, G3)
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o Electronic Microscopy comparing
. invivo and in vitro produced

Anvcra nmsy friryeogs

ORIGINAL ARTICLE
Ultrastructural Characterization of Fresh and Vitrified
In Vitre- and In Vivo-Produced Sheep Embryos

R Romaste, € Bettencowt!, R M. L N, Perera e, € € Marques', M. € Baptisna’,
1.8 Barbas™ E Olieira’, € Bottoncourt and M. Souna®

Outer (in vitro A, C, E, in vivo A,C)
and inner cells (in vitro B, D, F; in
vivo B,D). Microvilli (Mv),
perivitelline space (PvS), cell
debris (*), intercellular

junctions (black arrows),
mitochondria (m), smooth
endoplasmic reticulum (white
arrowheads), lipid droplets (L),
fusion (white open arrow) of light
(LV) and dense vesicles (DV),
Golgi complexes (G), nucleus (N)
and nucleolus (Nc).

in vivo YBL

A in vitro YBL

IVP fresh embryos showed a reduced number of microvilli and mitochondria, and a lower
number of mature mitochondria. Also a larger number of vesicles, with light and dense content
and LD were identified

p—e e N

Electronic Microscopy =S
Shee P Emb ryos kel B G P S

4 Grade 1}

Zona pellucida (zP),
! perivitelline space (PvS),
- microvilli (Mv),
blastocoelic cavity (b),
nuclear membrane
. disruption (black open

= arrow), mitochondria (m),
degenerated mitochondria
(dm), smooth endoplasmic
reticulum (white
arrowheads), light vesicles
(Lv), fusion of light vesicles
(white open arrow), dense
vesicles (DV), Golgi
complexes (G), nucleus
(N), nucleolus (Nc), cell
debris (*), and cell lysis

(**)

in vitro BL vitrified in OPS A in vivo BL vitrified in OPS

Major changes were observed mainly in IVP embryos with small changes in grade 2 (fair) and
high changes in grade 3 (bad), including disruption of cellular membranes and poor intracellular
preservation, with loss of microvilli and the presence of cellular debris
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Cryopreservation of in vitro-produced sheep embryos:
Effects of different protocols of lipid reduction

Ultracentrifugation and Cytochalasin D

In vitro sheep ‘ Tratament Vitrification /
embryo production Warming
-

R Romdo“"", C.C. Marques”, MC. Baptista”, |P. Barbas ., AEM. Horta !,
N. Carolino "%, E_ Betiencourt ", RM. Pereira

Post warming

integrity (%)
Control 27 74.6 £ 9.2°
Ultracentrigutation (15000 xg) 25 50.6 £ 10.3°
Cytochalasin D (5pugmL?) 24 923 +£9.72
Ultracentrifug + Cytochalasin D 22 90.5 £ 11.22

W

Ultracentrifugation, Cytochalasin D e CLA

ryopeeservation of in vitro-produced sheep W
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FIG. 1 Post warming evaluation of vitrified sheep embryos (experiment 1 and 2).
SCORES: non exp=1; semi-exp=2; exp=3; exp+ blast=4

cyto-D

EXP 2 After warming superior expansion scores
were achieved in CLA groups (p<0.02)

EXP 1 Best re-expansion scores were obtained in
cent+cyto-D embryos (p<0.05)
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Electronic Microscopy of in vitro
produced Sheep Em,r%gs

CLA IVP embryos presented more abundant
mitochondria showing transverse cristae compared
to control, where severe signs of cell lysis were seen
with disrupted membranes and the presence of
more cell debris

BPGA : Bank of the Portuguese Animal Germplasm

Instituto Nacional de
InvestigagGo Agraria e
Veterinaria, LR




