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Uterine depositors
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Oviduct

Rickard et al., 2019
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BACKGROUND

THE ESTROUS SHEEP SERUM (ESS) CHALLENGE: 

 

Can we ever do without it?

FIV MEDIUM FOR SMALL RUMINANTS:    Synthetic oviductal fluid supplemented with 2% ESS 

ESS IS IRREPLACEABLE

Required to induce in vitro capacitation of spermatozoa 

during in vitro fertilization. 
Required to induce in vitro capacitation of spermatozoa 

during in vitro fertilization.
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during in vitro fertilization.

All that glitters is not gold

DRAWBACKS:

-Requires extraction and purification from blood simples (García-Álvarez et al., 2015)

-Its composition can be variable from batch to batch: complicated standarization. (García-Álvarez et al., 2015)

-Alterations in the embryo gene expression and cryotolerance (Rizos et al., 2003)

-Developmental anormalities (Young et al., 2001)



BACKGROUND

AND ONE MORE ATTEMPT: EXTRACELLULAR VESICLES (EVs) SYSTEM IN IVF 

 

EVs:   nanoparticles involved in cellular communication releasing miRNAs, proteins and lipids into 

target cells modulating cellular response, and are present in biological fluids. 

Gurunathan et al., 2019
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Biogenesis of extracellular vesicles in male and female reproductive systems



BACKGROUND

AND ONE MORE ATTEMPT: EXTRACELLULAR VESICLES (EVs) SYSTEM IN FIV 

 

Gurunathan et al., 2022

Multifunctional roles of EVs in male and female reproduction organs. 
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EVs IN REPRODUCTION

                   Importance of EVs of reproductive fluids 
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EVs ISOLATION

1. FLUID EXTRACTION 

Cañón-Beltrán et al., 2021

Preovulatory follicle
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EVs ISOLATION

2. EV ISOLATION 

Tiwari et al., 2021

Brezgin et al., 2024

Welsh et al., 2024
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2. EV ISOLATION 

Brezgin et al., 2024
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EVs CHARACTERIZATION

Nanoparticle tracking analysys (NTA)

Cañón-Beltrán et al., 2021
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EVs CHARACTERIZATION

OF view by TEM

(Images provided by the author)

UF view by TEM FF view by TEM

Transmission electron mycroscopy (TEM)



EVs CHARACTERIZATION

Tiwari et al., 2021



EVs CHARACTERIZATION

Tetraspanin characterization by flow cytometry.

Image prepared by the author

Gurunathan et al., 2019

TETRASPANIN CHARACTERIZATION BY FLOW CYTOMETRY

Detection of CD9, CD63 and CD81 tetraspanins
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EVs – SPERM INTERACTION

Uterine fluid: uterosomes

-Capacitation: spz membrane remodeling due 

to SPAM 1 anchoring to GPI binding to mid 

piece and spz head producing cholesterol release.

-Endometriosomes incubation increase sperm 

capacitation and acrosomal reaction owing to 

ptyr increase.

Griffiths et al., 2008



EVs – SPERM INTERACTION

Oviductal fluid: oviductosomes

-PMCA4: calcium pump, is a multifunctional 

protein involved in viability, motility, 

capacitation, acrosomal reaction and regulation 

of sperm calcium homeostasis 

This allows the spermatozoon to free itself from 

the isthmus sperm reservoir

Al-Dossary et al., 2013

Expression of PMCA4a in mouse oviductal tissues following superovulation. 



EVs – SPERM INTERACTION

Sperm-Microvesicle (Oviductosome) Fusion Revealed byNanoscopy

Al-Dossary et al., 2015



EVs – SPERM INTERACTION

Follicular fluid: folliculosomes

-Follicular growth

-Oocyte maduration

MAPK/ERK gene expression

-Granulosa cells proliferation 

-Cumulus cells expansion

Estrus period: FSH, LH



EVs – SPERM INTERACTION

Follicular fluid: folliculosomes

What about sperm???

Folliculosomes and sperm: an untapped researching area 



1. BACKGROUND

2. EVs ISOLATION

3. EVs CHARACTERIZATION

4. EVs – SPERM INTERACTION

5. CONCLUSIONS

6. BIBLIOGRAPHY



CONCLUSIONS

1. Further research should be done on the components of gamete maintenance media to establish a 

clear composition, determining compounds that can compensate for the disadvantages of ESS 

use. 

2. The use of EVs could be an option, since although there is still no established isolation method, 

they are physiologically present in reproductive fluids.

3.  It is necessary to establish an EVs isolation method that allows high yield and high purity to be 

obtained. 

4. A new generation of flow cytometers with detection limits suitable for EVs samples allows their 

accurate characterization.

TAKE HOME MESSAGES
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Thanks you for your attention!
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