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P35 | Optimization of cryopreservation of Arabian stallion
sperm using dimethylformamide, glycerol, and different freezing

protocols
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This study evaluated the effect of penetrating cryoprotectant
agents (CPA) and the cryosurvival of three freezing protocols on
the kinematics and integrity of membranes of frozen-thawed stal-
lion sperm. Twenty-four ejaculates of four adult Arabian horses
were collected in six weekly sessions (six ejaculates/horse). Each
ejaculate was divided into two aliquots. With the first aliquot, three
CPA treatments were conformed: 5% glycerol (GLY), 5% dimeth-
ylformamide (DMF), and 3%-3% DMF-GLY combination, and the
sperm samples were frozen exposing them to liquid nitrogen (LN,)
vapors. The second aliquot was diluted with freezing medium plus
5% DMF and the sperm samples were frozen in three freezing proto-
cols: (P1) Styrofoam cryo-box (30x29 x31cm of length, width, and
height, respectively) with two ramps (at 17 and 7 cm above LN,);
(P2) freezing unit® (Minitiib, Germany); and (P3) programmable TK
4000-freezer® (Compacta, Brazil). The DMF-GLY combination and
DMF yielded higher (p <.05) post-thaw values than the GLY regard-
ing the motility (SM: 54.2+2.25 and 50.2+1.80 vs. 41.4+2.35%, re-
spectively), curvilinear velocity (VCL: 58.0+1.71 and 54.0+1.58 vs.
42.3+1.60um/s),and the proportion of sperm with intact plasmaand
intact acrosome (IPIA: 58.0+1.11 and 52.6+0.99 vs. 42.5+1.07%).
Furthermore, the P1 protocol produced a similar (p >0.05) post-thaw
SM, VCL, and IPIA than the other protocols. Indeed, the P1 and P3
protocols yielded lower proportion (p <0.05) of sperm with damaged
plasma and damaged acrosome than the P2 protocol after thawing
(3.7+£0.18 and 3.1+ 0.18 vs. 6.1 £0.44%, respectively). In conclusion,
the addition of DMF or combined with GLY to freezing medium, and
the freezing with Styrofoam cryo-box with two ramps increase the

cryosurvival of Arabian stallion spermatozoa.
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Cow nutrition during late gestation could play a key role on fetal de-
velopment. Additionally, the antioxidant properties of hydroxytyro-
sol could act as a therapeutic agent to control cow metabolic stress
during pregnancy. Fifty-seven Parda de Montaifa and 46 Pirenaica
pregnant dams (PA vs PI) were blocked into 2 groups according to the
nutritional treatment applied during the last third of gestation. One
group fed 100% of the nutritional requirements and the nutrient-
restricted group received 60% (100% vs 60%). Furthermore, the
diets of half of the animals in each group were supplemented with
hydroxytyrosol (HT vs Control). After calving, all dams fed a 100%
diet. Calves were fed on maternal milk and dam milk yield was re-
corded at day 23 postpartum. Data were analyzed with generalized
linear models with nutritional treatment, hydroxytyrosol supple-
mentation, breed and gender (in calves) as fixed effects. Nutritional
treatment in late gestation influenced dam weight (660 vs 613 kg for
100% and 60% dams, p <0.001) and body condition score (3.4 vs 2.9
for 100% and 60% dams, p <0.001) at calving, as well as milk yield in
PA dams (11.9 vs 10.1kg for 100%-PA and 60%-PA, p = 0.014) with
no effects of HT supplementation on dam parameters. In contrast,
calves from HT-supplemented dams were heavier at birth (49.1 vs
46.2kg for HT and Control calves, p = 0.003) and these differences
remained at one month of age in 100%-PI calves (89.5 vs 77.6kg
for 100%-HT-PI and 100%-Control-PI calves, p = 0.029). Despite
HT supplementation had no evident effects on dam performance,
its inclusion in the dam diet stimulated fetal growth with postnatal
effects during lactation. Funded by PID2020-113617RR-C21.
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1 Introduction 2 Objective

Cow nutrition during late gestation could play a key role on To study the effects
fetal development. Additionally, the antioxidant properties of of maternal undernutrition
hydroxytyrosol, a compound present in the leaves of the and the supplementation of
olive tree, could act as a therapeutic agent to control cow hydroxytyrosol during the last third
metabolic stress during pregnancy. of gestation on cow performance, and
on postnatal development of the offspring in beef cattle of

two breeds.

3 Material and methods

Four different nutritional treatments were applied to Parda de Statistical analyses: GLM

Montana (n=57) and Pirenaica (n=46) pregnant cows during
the 3" third of gestation.
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Cow performance effects:
e Nutritional requirements supplied: 100% vs. 60%
 Hydroxytyrosol supplementation: HT vs. Control
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Nutritional treatments: 2 x 2

Factor 1. Nutritional requirements supplied by the diet: 100% vs. 60%
Factor 2. Hydroxytyrosol supplementation in the diet: HT vs. Control
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During lactation cow diets met 100% of their nutritional
requirements, and calves were fed on maternal milk. The
performance of cow-calf pairs during the first month of
lactation was evaluated.

4 Results

&=~ » Maternal Hydroxytyrosol supplementation: HT vs. Control
— ¢ Breed: PA vs. PI
 Gender: Male vs. Female

o

Nutritional Requirements  Hydroxytyrosol (HT) Breed
Cow performance 100%  60% HT Control Parda (PA) Pirenaica (PI)
LW (calving, kg) 660° 631 642 631 642
BCS (calving, 1-5) 3.4° 3.2 3.2 30° 3.3°
Interaction: Nut. Requirements x Breed 100%-PA 60%-PA 100%-PI 60%-PI

Milk yield (day 21, kg) 11.9° 9.0° 9.7°

% Means within a row differ P <0.05

Nut. Requirements Hydroxytyrosol (HT) Breed Gender
Calf performance 100% 60% HT Control Parda (PA) Pirenaica (PI) Male Female
LW (day 0, kg) 47.2 48.2 49.1° 51.5° 43.9° 49.7° 457"
ADG (d0 - d30, kg) 1.183 1.145 1.137 1.191 1.183 1.145 1.129 1.199

Interaction:
Nut. Requirements x HT x Breed 100%-HT-PA 100%-Control-PA 60%-HT-PA 60%-Control-PA 100%-HT-PI 100%-Control-PI 60%-HT-Pl 60%-Control-PI

LW (day30,kg)  88.4%° 92.8° 93.6° 91.2° 89,5 82.1% 82.5"

b.¢ \eans within a row differ P <0.05

5 Conclusion

Despite HT supplementation had no evident effects on dam performance, its inclusion in Ia
the dam diet stimulated fetal growth with postnatal effects during lactation. K_
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