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https://neogiant.eu

The power of grape extracts: antimicrobial and antioxidant
properties to prevent the use of antibiotics in farmed animals

H2020 project, 20 members, >9 M€ budget

High antimicrobial potential

Low cytotoxicity

Simple and sustainable obtention of
antimicrobial, polyphenolics-rich
natural extract from grape marc
(winery by-product, circular economy)



Perspectives for antibiotic replacement in semen
diluents and the approach

Why are antibiotics a problem in animal reproduction?
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Some preliminary results

Extracts very effective against bacteria relevant for semen storage and artificial insemination.

Staphylococcus Proteus Salmonella

Diverse effects depending on species: working on adjusting concentrations for
best sperm quality/antimicrobial activity balance

Keep track of the project at: https://neogiant.eu



Why using sperm selection/improvement?
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Roca, J. et al. Fertility and Sterility 100, 875-881
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Sperm
Sorting
Column

a Non-apoptotic b Apoptotic

https://atlasofscience.org/can-we-select-best-sperm/
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Colloid centrifugation

Density gradient centrifugation
Double layer centrifugation (DLC)

Before centrifugation  After centrifugation

Semen

Gradient

upper layer
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Sperm pellet,
selected motile
population

Immotile/dead sperm,
debris, epithelial cells,
leucocytes, bacteria

/

Immature &
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Advantages

Used in human
fertility treatments

Select the best
quality spermatozoa

Disadvantages

Suitable only for
small volumes of
semen

Not user-friendly
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SLU

Single Layer Centrifugation (SLC)

Scalable:
Suitable for
small or large
volumes of
semen

User-friendly

Morrell, J.M., 2019. Effect of colloid centrifugation on boar sperm quality during storage and function in in vitro fertilization.
Theriogenology, Proceedings of the IX International Conference of Boar Semen Preservation 137, 122—-126.



Je  Ssingle Layer Centrifugation (SLC)

SLU

~

15-ml tubes, small-sized processing

Control

SLC

Chromatin damage (bull)

Goodla et al. (2014) Journal Dairy Science 97, 2204-2212.



Je VF with colloid-selected bull sperm

SLU

% Fertilization % Blastocyst
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Thys et al., 2009. In vitro fertilizing capacity of frozen-thawed bull spermatozoa selected by single-layer
(glycidoxypropyltrimethoxysilane) silane-coated silica colloidal centrifugation. Reprod. Domest. Anim. 44, 390-394.



Single Layer Centrifugation (SLC)

50-ml tubes, medium-sized processing
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SLU Stallion sperm progressive motility

Al-Kass Z et al. Reprod Domest Anim 2021,56:848—-56.



g{% Stallion semen and colloid centrifugation r

Chromatin Fertility
damage B Control W SLC
18 100
13,5 75
> 9 50
4.5 o5
0 0
Oo/)&(OO(O 1 2 3 4 5 6 7 8
2"'&)/ Stallion

Morrell et al. 2014. Theriogenology 82, 1102—1105.
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Single Layer Centrifugation (SLC)
500-ml tubes, large-size processing ﬁ
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Boar sperm in 500 ml bottles (150-200 ml semen)
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Morrell et al. 2012. ISRN Vet Sci 2011.



Use of sperm thermotaxis for
iImproving DNA status and embryo
development

Serafin Pérez-CerezalesT



Thermal gradient




Péerez-Cerezales et al., 2015.
Involvement of opsins in
mammalian sperm thermotaxis.
Sci Rep 5, 1614e6.



Perez-Cerezales et al. Sci. Rep. 2018, 8:2902



Thermotaxis sperm selection: DNA integrity

Y 4
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53%
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(n=7, 400 spermatozoa) (n=5, 410 spermatozoa)

Perez-Cerezales et al. Scientific Reports 2018, 1:2902.



TRANSFERENCE OF MOUSE EMBRYOS PRODUCED BY ICSI

Swim-up

X

Y 4

2;86&;52 and 126 divided (n=15, 150 and 202 divided embryos)
*P < 0.05 (Student’s t-test) *P < 0.01 (Student’s t-test)
between Swim-up and hermotaxis between Swim-Up and

thermotaxis

Péerez-Cerezales et al. Sci. Rep. 2018, 1:2902.



Thermotaxis with stallion spermatozoa

ad

Ruiz-Diaz, S. 2020. Animals 10, 1467.



Thermotaxis and ICSI with bull spermatozoa

~

ICSI in cattle is inefficient

ICSI in cattle is inefficient

Ruiz-Diaz, S. 2023. J Anim Sci Biotechnol 14, 11.



Impact of red-light stimulation upon preservation,
function and fertilizing ability of boar and bull
semen

Marc Yeste
marc.yeste@udg.edu
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Spermatozoa are affected by light

Yeste et al. 2018. Anim Reprod Sci 194, 19-32.



Effect in boar, sperm capacitation experiments
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Yeste et al., 2016. Sci Rep 6, 225609.



Control

1 min

Effect in boar, storage

5 min . 10 min ﬁ

Blanco-Prieto et al. 2020. Theriogenology 157, 388-398.



StalllOn O2 consumption rate

Mitochondrial activity

Intracellular ATP

Catalan et al. 2020. Biology (Basel) 9:254.



Donkey

Cytoplasmic ROS (peroxide)

Mitochondrial activity

Mitochondrial ROS (superoxide)

Catalan et al. 2020. Theriogenology 149, 88-97.



Al trials: Worldwide survey
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Blanco Prieto et al. 2019. Reprod Domest Anim 54, 1145-1148.




Can we explain the light effects?

Via Opsins — Transducin (Protein G
signalling cascade)

Péerez-Cerezales et al. Sci. Rep. 2018, 8:2902

Presence and immunolocalization of transducin (G)

Perez-Cerezales et al. 2015. Sci Rep 5: 16146



Can we explain the light effects?

Via Cytochrome c - electron transport chain



FCCP: Mitochondrial ETC decoupler.
Can we explain the light effects? Oligomycin: ATP synthase inhibitor.

" Antimycin A: Blocks Complex lll in the ETC.

Intracellular ATP Cytochrome ¢ oxidase
activity

Mitochondrial activity

O2 consumption rate

Cytochrome and
opsins/other receptors
as complementary
mechanisms

Blanco-Prieto et al. 2020. Cells 9, E2546. Blanco-Prieto et al. 2022. Front Cell Dev Biol 10, 930855.



Some conclusions

Red-light photostimulation improves the sperm ability
to reach the full capacitation status.

Light-stimulation immediately before Al improves
the reproductive performance.

Although red-light photostimulation exerts its effects
via a yet-unidentified mechanism, it could involve
opsins and electron chain proteins.

Different factors (including season, male, semen
origin, etc.) may influence the effects.
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