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ENVIRONMENTAL  STIMULI

CENTRAL NERVOUS SYSTEM

Pituitary

HYPOTHALAMUS

GnRH

FSH
LH

Testes

• Spermatogenesis
• Spermiogenesis
• Steroidogenesis

Ovaries

• Vitellogenesis
• Final maturation
• Ovulation
• Steroidogenesis



FULL INDUCTION OF REPRODUCTIVE CYCLES CAN BE DONE
WITH RECOMBINANT GONADOTROPINS

¿?



FSH


FSH

LH


LH

• Dimers
• Highly glycosylated proteins
• Small yields

Difficulties: 

Production of recFSH and recLH





FSH



LH

β-FSH subunit Linker α-mature subunit

β-LH subunit Linker α-mature subunit

Production of recFSH and recLH

DIMERS

SINGLE-CHAIN MONOMERS

cDNA



FSH



FSH



FSH



• Detection (developed antibodies)

• Purification

• Concentration

• Optimization of expression levels

• Bioassay

CHO CELLS

Synthesis of recFSH and rec LH 



FSH FSH 7X
LH LH 7X

M.W.

-Anti-alpha Dicentrarchus , Dil:1:1000
-Anti-Rabbit-HRP, Dil : 1:5000

M.W.:Molecular weigth marker.

TELEOST recFSH AND recLH PRODUCED BY RARA AVIS 

• Sea bass (Dicentrarchus labrax)

• Sole (Solea senegalensis)

• European eel (Anguilla anguilla)

• Grey mullet (Mugil cephalus)



FSH

Molés G. et al. 2011

LH

A. Rocha et al. 2009

HOW TO USE GONADOTROPINS ?



EVOLUTION OF PLASMATIC FSH AND LH ALONG THE OVARIAN CYCLE IN TELEOSTS

Previtellogenesis Early vtg Late vtg-Post vtg Mat-Ovul Atresia

FSH LH



Chauvigné F. et al. Comp. Biochem. Physiol., Part A Mol. Integr. Physiol. 2016



Half - life
Recombinant Sole FSH and LH

Dose = 17 μg/kg (IM)

ELISA: Chauvigné F. et al. Comp. Biochem. Physiol., Part A Mol. Integr. Physiol. 2016

Native Sole FSH and LH (Males)



FEMALE

FSH
• Vitellogenesis
• ↑ Estradiol

LH
• Final maturation
• ↑ DHP (progestins)

MALE

GENERAL GONADOTROPIN ACTIVITIES

FSH
• Spermatogenesis (spermatogonia to spermatid)
• ↑ Androgens (11-KT, T)

LH
• Spermiogenesis (spermatid to spermatozoa)
• ↑ DHP (progestins) and androgens (11KT)

What do we expect after gonadotropin administration?



Measurement of 25 bigger oocyte diameters (μm) /slide.

Control

Control Group C

Mean 137,1 709,1

SD 11,5 55,5

Group C

Gimenez I. et al. First Iberian Congress of Aquaculture. Huelva, Spain. 2015

GONADAL MATURATION WITH RECOMBINANT GONADOTROPINS (SEA BASS)

DOSE: 10 μg/kg 



Control Group C 

GONADAL MATURATION WITH RECOMBINANT GONADOTROPINS (SEA BASS)



GONADAL MATURATION WITH RECOMBINANT GONADOTROPINS (SEA BASS)

DOSE: 10 μg/kg 





INCREASING SPERM  PRODUCTION WITH RECOMBINANT GONADOTROPINS



DOSE: 15 μg/kg 

Recombinant follicle-stimulating hormone induces vitellogenesis
and spermatogenesis in flathead grey mullet 

(Mugil cephalus)

•SANDRA RAMOS1, FRANÇOIS CHAUVIGNÉ2, WENDY 
GONZÁLEZ1, HANNAH ROSENFELD3, JOAN CERDÀ2, IGNACIO 
GIMÉNEZ4, NEIL J. DUNCAN1

11th INTERNATIONAL SYMPOSIUM ON 

REPRODUCTIVE PHYSIOLOGY OF FISH.
Manaus 2018
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DOSE: 15 μg/kg 

Recombinant follicle-stimulating hormone induces vitellogenesis
and spermatogenesis in flathead grey mullet 

(Mugil cephalus)

•SANDRA RAMOS1, FRANÇOIS CHAUVIGNÉ2, WENDY 
GONZÁLEZ1, HANNAH ROSENFELD3, JOAN CERDÀ2, IGNACIO 
GIMÉNEZ4, NEIL J. DUNCAN1

11th INTERNATIONAL SYMPOSIUM ON 

REPRODUCTIVE PHYSIOLOGY OF FISH.
Manaus 2018
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USE OF ASSISTED REPRODUCTIVE TECHNIQUES IN FISH 
SPECIES FACING EXTINCTION: THE EUROPEAN EEL 

(Anguilla anguilla) CASE.

Ignacio Giménez1, Jose Luis Crespo Picazo2, Vicente 
Marco2, Ana Ahuir2, Daniel García Párraga2. 

1Rara Avis Biotec
2Fundación Oceanogràfic

EAZWV 2017
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Assisted reproductive techniques in the European eel 

Berlin, 24-28 May 2017, European Association of Zoo and Wildlife Veterinarians

Coeloscopy
▪ Ovarian dynamics
▪ Biopsy 

ENDOSCOPY



Assisted reproductive techniques in the European eel 

Berlin, 24-28 May 2017, European Association of Zoo and Wildlife Veterinarians

MONITORING

ENDOSCOPY

INITIAL 

PRE-OVULATORYFORHT MONTH  THIRD MONTH  

FIRST MONTH  



100 μm

PREVITELLOGENIC OOCYTES

Week 19

LATE VITELLOGENESIS

Time 0

DOSE: 12/18 μg/kg 
(recFSH)



Germinal vesicle migration

Lipid droplet coalescence



Germinal vesicle migration





Assisted reproductive techniques in the European eel 

Berlin, 24-28 May 2017, European Association of Zoo and Wildlife Veterinarians

MONITORING

ULTRASOUND

INITIAL 

FORHT MONTH  

THIRD MONTH  

FIRST MONTH  

THIRD MONTH  



SUMMARY

• Vitellogenesis
• Spermatogenesis / spermiogenesis
• ↑ Steroidogenesis (Estradiol 11-Ketotestosterone)

• Spermatogenesis / spermiogenesis
• ↑ 11-Ketotestosterone
• Final oocyte maturation / ovulation

• Vitellogenesis
• Spermatogenesis /spermiogenesis
• ↑ Steroidogenesis (Estradiol / 11-Ketotestosterone)

• Vitellogenesis
• Final maturation / ovulation
• Spermatogenesis /spermiogenesis
• ↑ Steroidogenesis (Estradiol / 11-Ketotestosterone)



WRECKFISH 2015



Fish Sex Weigth

9681 Female 17,5 kg

9931 ¿? 15 kg

9681

(3/5/2017)

Week 0 Week 6

7 μg/kg (recFSH)                                   11μg/kg

Week 11

Oocyte diameter 0,240 ± 0,022 0,198 ± 0,002 0,204 ± 0,008

9931

(3/5/2017)

Week 0 Week 6

8 μg/kg (recFSH)                    

No results at biopsy

WRECKFISH 2017



Fish Sex Weigth

0040 Female 10,5 kg

9775 Male 10,5 kg

8521 Unknown 7 kg

WRECKFISH 2018
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DOSE: 12 μg/kg 
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WRECKFISH 2018

• No oocyte growth
• ¿Sperm production by 9775?

LH 10 μg/kg  (single dose)

FSH 24 μg/kg



• No vitellogenesis

• Spermatogenesis?

• No steroidogenical action



WHAT’S HAPPENING?
Specificity?



Specificity?

(CPE, SPE)

(HCG)

mg/kg

1500 UI/kg

40 UI/kg



Specificity?

18 μg/kg



Dose?

10 μg/kg 

9 μg/kg 

15 μg/kg 

12 μg/kg 

12 μg/kg 



Solutions?

• Dose increase to
compensate inespecificity

TOO EXPENSIVE

• Look for the specific sequences:

• Pituitary (mRNA)

• DNA

• Express the specific gonadotropins



Thanks for your attention


