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Seasonal changes

in reproduction

in lle de France sheep
according to THIMONIER
and MAULEON - 1969
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Meta-analysis of the efficacy of melatonin implants for improving
reproductive performance in sheep
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Abstract

To evaluate the efficacy of melatonin implants on increasing the production of lambs, a meta-analysis was performed
based on the results of 139 experiments carried out in Spain and published in 56 scientific publications or conference
proceedings. To assess the effects on fertility, the relative risk (RR) was calculated and, in the case of prolificacy and
fecundity, the analysis was based on raw mean difference (D) and the standardized difference between means (4) and
their corresponding confidence intervals. In addition, the experiments were stratified by the productive aptitude of
the flocks, breed, time of year, and age. For fertility, the mean RR was 1.29, which indicated that the treatment with
melatonin increased significantly (by 29%) the probability of pregnancy. For prolificacy, overall D was 0.08 (4 =10.9089);
i.e., the groups treated with melatonin increased their litter size by 0.08 lambs/lambing relative to the control groups.
Ultimately, treatment with melatonin increased fecundity significantly (0.25 extra lambs/ewe treated) (d =6.3188),
and this trend was evident in all of the stratified datasets. In all cases, there was significant {(p < 0.001) heterogeneity
and bias. In conclusion, in Spain, melatonin implants had a significant effect on the probability that a ewe became
pregnant, increased the number of lambs born per lambing, which ultimately increased the number of lambs born per
treated ewe. In addition to confirm the results of previous descriptive reviews in the scientific literature, the meta-
analysis made use of a statistical tool that synthesizes and estimates more precisely the effect of this hormone on sheep
reproduction.

Additional key words: literature review; ovine reproduction; systematic review.
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Table 5. Summary of the results obtained from the meta-
analysis of 124 experiments performed on Spanish sheep
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ARTIFICIAL INSEMINATION: USE OF MELATONIN
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EWE lambs Syncro-Part = sponges

Comparison of
SYNCRO-PART with
REGULIN + SYNCRO-PART
In one-year-olds ewes
(CIOP 6.4)

Regulin with sponges etc = 16 lambs/100 ewes more than sponges only
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Melatonin on in vivo-embryo
production programs
in vivo D'MAIY N NIMDNA JAI0IN

* Donor ewes niniin o'wad

* Recipient ewes ni7apn n'wa>

Recommended programs using Regulin with sponges & PMSG are

Ewes
[ ] Atleast 30 days after lambing isolate rams (or 7 days before implanting with Regulin)

[ | Approximately 14 days prior to joining insert sponge

[ ] Remove sponge & treat ewe with PMSG Superovulation treat )



USE OF REGULIN IN AI & ET PROGRAMMES

Important Facts:
Regulin will only bring sheep forward by 2 months from their normal breeding time

Sheep have to have enjoyed some long days (summer) before they respond to long mghts
Certamn rams are lazy out of season and benefit from implanting with 2 Regulin

implants a week before the ewes

Teasers can be used 10-14 days at day 42 before rams go i at day 52-56|

The earlier you bring sheep forward the greater delay to peak tupping

The 35 day gap between implanting ewes and introducing rams can be lengthened or
shortened several days (for natural mating).

GO TO WEBSITE for PICTURES OF HOW TO PLACE REGULIN IMPLANTS

EXAMPLES OF THE USE OF REGULIN:
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Mating* Sesarate rams the rams Pk matig »
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Teaser rams infroduced Sponge Al - 8 weeks
3 weeks prior to sponging 6 weeks after Reguiin
3 weeks after after Regulin impiant
Reguiin implant Implant
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Proposals for MOET and ART protocols
including melatonin

* Forcada et al., 2006 * Zhang etal., 2013

* Two consecutive * MELATONIN treatment
superovulations of aged donor and recipient
high-genetic value ewes
donor ewes e Adult vs. Young ewes

* MELATONIN IMPLANTS




17107102 WIn'Y
DY NNV "7I71I0IN9]

* Forcada et al., 2006 * Zhang etal., 2013
N 0N 257w ¥ e NYID1 |11071] 719'0

NINAI 0'WAD 7¢ DN patriallalapliy
nia 'NIS'Y -]-]” J'\I"LUJ '-”n NMNAIN O'Y)D

171071 "INy e NNy




Melatonin (pg/mL)

21-25 Years 51-55 Years 82-86 Years

' 1 Effect of ageing

on melatonin secretion
Bubenik and Konturek, 2011
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The effect of melatonin implants during the seasonal
anestrus on embryo production after superovulation
In aged high-prolificacy ewes
Forcada et al., 2006
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> 10 years old-high genetic merit ewes (number of lambs born/lambing)
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Melatonin-implanted Control
Recovery 1 Recovery 2 Recoveryl Recovery 2

Ovulation rate 11.9 12.5 12.9 11.1
No. of fertilized embryos 4.2 4.4 4.9 4.1
Fertilization rate (%) 58.6 70.8 51.7 65.4
No. of non-viable embryos 0.6 0.4 0.7 1.3
Rate of non-viable embryos (%) | 7.2 4.2 9.3 22.4
No. of blastocysts 2.3 2.4 2.5 1.1
Rate of blastocysts (%) 29.7 36.7 24.1 16.3
No. of viable embryos 3.6 4.0 4.2 2.8
Viability rate (%) 51.3 66 42.3 42.9
No. of freezable embryosb 3.1 3.4 3.6 2.2
Freezability rate (%) 43.7 54.5 37.1 33.2

« Exogenous melatonin can improve the viability of embryos
collected from high-prolificacy aged ewes after
superovulation in the seasonal anestrous period.

 However, the effect of melatonin occurs at medium term, 3
months after implantation, increasing the rates of
blastocysts, viability and freezability of embryos because of a
decreasing number and rate of non-viable embryos.
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Melatonin-implanted Control
Recovery 1 Recovery 2 Recoveryl Recovery 2

Ovulation rate 11.9 12.5 12.9 11.1
No. of fertilized embryos 4.2 4.4 4.9 4.1
Fertilization rate (%) 58.6 70.8 51.7 65.4
No. of non-viable embryos 0.6 0.4 0.7 1.3
Rate of non-viable embryos (%) | 7.2 4.2 9.3 22.4
No. of blastocysts 2.3 2.4 2.5 1.1
Rate of blastocysts (%) 29.7 36.7 24.1 16.3
No. of viable embryos 3.6 4.0 4.2 2.8
Viability rate (%) 51.3 66 42.3 42.9
No. of freezable embryosb 3.1 3.4 3.6 2.2
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VGranqusa cells: melatonin receptors
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At least 60 days before
service, insert three
melatonin implants in rams

8—-10 weeks before embryo collection or

: embryo transfer, insert one melatonin implant
used for natural mating or

semen collection for Al to
enhance sperm quality

to donor and recipient ewes
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IVM medium,
and similar
melatonin

melatonin concentrations
can also be can be

included in \ maintained in
the semen S the IVF and IVC
preservation g r media until
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Protocols to induce oestrus
DIN'"' NXYN7? D'71IP10INS

Sponges + eCG
Pong (PMSG) eCG + NI'AI90
Prostaglandins
I'TI72001N9
Melatonin
1107

Melatonin + Sponges + eCG
NI'aIvo + eCG +]110
Sponges 6-7 days+ eCG + prostaglandins
I'TI72001N9 + eCG+ D' 6-7 NI'AI90
Melatonin + Prostaglandins

I'TI72001N9 + 110N



Sponges + eCG (PMSG) eCG + NI'aI90

NIAI90 NO1dN NIAI90 NRXIN
nyann
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SHONEE I SPONGES OUT

MONTA DIRIGIDA
l.A.(alas 55 h £ | h de retirada)

14 dias { 3648h

Inyeccion PMSG
. (habitualmente 480 Ul)



Prostaglandins D'2'TA72001N9
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Melatonin 10
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IMPLANTS ! Introduccién de machos
RAMS OUT Inicio de cubricion

35-42 dias




Melatonin + Sponges + eCG
NnI'aIvo + eCG +M10MN

Dlvnw No1dn NNRXIN
nI' 35-45
i 4 SPONGES HIN:¥
IMPLANTS | : ;

W e ' 55 I; INTRODUCCION DE MACHOS

21-28 dias CUBRICION NATURAL 35-45 DiAS

' Inyeccién PMSG



Sponges 6-7 days+ eCG + prostaglandins
|'T)72001N9 +eCG + o' 6-7 NI'aID0

PROTOCOLO CORTO PROGESTAGENOS + PROSTAGLANDINAS?

i SPONGES IN : SPONGES OUT
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6-7 DAYS
om:' 6-7

. Inyeccion PMSG.
- Inyeccion prostaglandina




Melatonin + Prostaglandins
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