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“growth, nutrition, and reproduction are intimately
allied processes...” (Darwin, 1868)

Darwin,C.R. 1868. The \variation of
animals and plants under domestication.
London: 1st ed.

Fisiologia e comportamento reprodutivos:
geneticamente determinados & modulados por fatores
ambientais



MODULADORES EXTERNOS DO SUCESSO
REPRODUTIVO

Diversidade de ambientes: temperatura, fotoperiodo, chuvas,
umidade e fonte de alimento

Influéncia social e nutricional na definicdo do periodo de maturagdo

Estratégias/taticas reprodutivas — p.ex. restricdo dos esforgos
reprodutivos no momento em que as condi¢coes do meio ambiente sdo
adequadas para cuidar e nutrir a prole;

Condi¢des ambientais desfavordveis — maturagdo sexual pode ser
adiada e os esforgos reprodutivos adiados até que as condicoes
melhorem



SAZONALIDADE NA REPRODUCAO: TEMPERATURA
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Fatores que influenciam a sensibilidade dos “desafios
metabdlicos™:

Sexo

Tamanho corpéreo

Do ponto de vista evolutivo, a disponibilidade de alimento é a
principal pressdo seletiva que molda as estratégias
reprodutivas dos animais que se reproduzem sazonalmente”

(Krasnow & Steiner, 2006)



1) Diferenca entre os sexos

Gametogénese: custo

se os machos ndo exibirem cuidado parental, a demanda
energética € muito menor;

Investimento dos machos na gametogénese é baixo — é
vantagem manter-se ativo mesmo em periodos desfavordveis

Gestacdo, lactagdo, manutengdo da prole até que sejam
independentes: alto custo

Espécies oviparas: vitelogénese

Fémeas sdo mais suscetiveis a deficiéncia de alimento,
portanto o limiar de inibicdo de resposta € mais baixo



Behav Ecol Sociobiol (2006) 59: 381-388
DOIL 10.1007/s00265-005-0061-4

ORIGINAL ARTICLE

I. Daunt - V. Afanasyev - J. R. D. Silk - 5. Wanless
Extrinsic and intrinsic determinants of winter foraging

and breeding phenology in a temperate seabird
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2. Tamanho do Corpo

Mamiferos de menor massa corpdérea sdo em geral mais
sensiveis aos desafios nutricionais;

menor estoque energético;

reduzida capacidade de estocar alimento quando este é
abundante e mobilizar quando é escasso;

Mamiferos de maior massa corpoérea:

Produzem um menor nUmero de filhotes;

Filhotes scio menores em relagdo ao tamanho da mde (quando
comparados aos menores)- menor demanda energética na

lactagdo



Fertilidade associada com obesidade

Vénus de Willendorf - 25.000-23.000 AC
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Qual seria a relagdo direta entre escassez de
alimento e a fisiologia reprodutiva?

....... lembrando novamente o eixo hipotdlamo —
hipéfise- génadas...



NEUROSECRETIONS FROM HYPOTHALAMUS
RELEASED INTO PRIMARY PLEXUS OF
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CONTROLE ENDOCRINO DA REPRODUCAO EM VERTEBRADOS OVIPAROS
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Interacdes moleculares entre metabolitos e sensores que

controlam a producéo e qualidade dos gametas

Fig 1. ¥ Metabolism / Energy source
I ) Pancreas
— O Insulin/
3 . n IGF-1 Adipokines
20RNR0E) | )neTsAigreree: W]Ebw
()'(1}2;1}“&‘)&[ e I Ve B,
= Voo Adlpokmes
Q(;i" - Insulin / IGF receptors
Cﬁj:";)' Glut receptors T2\ =
glucokinase IR% ATP ff
ChREBP ¥ AMP <=>
Glucose sensors PTEN ==iPI3K Foxo PPAR, FXR, LXR...
SR RS lipid sensors
v
lactate Amino Acids
pyruvate > 4
Rag GTPase
hVps34
MAP4K3
P70 56 Kinase Amino acids sensors
\ \ TSy v
Functions in gonads Energy +—* Protein synthesis o, Hormones & steroid o, Lipids &
Production Proliferation / Maturation production cho:jest:ml
,' ‘ | | production
‘ - v. -
ovary — Gametes production and quality

(Dupont et al., 2014)



Grelina - “hormoénio da fome”

-Producao de grelina aumenta
guando o estbmago esta vazio

Inibicdao do GnRH

Ghrelin
(SYSTEMIC)

Signal forEnergy
Insufficlency

Fig. 1. Diagrammatic presentation of the potential actions of ghrelin in the
control of reproductive function. with special emphasis on the reported effects
of ghrelin on the gonadotropin axis, at the hypothalamic and pituitary levels.
Biological actions of ghrelin may include regulation of GnRH secretion at the
hypothalamus, as well as modulation of basal gonadotropin release and respon-
siveness to GnRH at the pituitary. Modified from Tena-Sempere (2005a).



Efeitos do jejum na sintese de LH

Plasma [LH]—s

Time —

FIG. 3. Effects of fasting and subsequent refeeding on pulsatile LH
secretion in male rhesus macaques. LH pulsatility is abolished when

food is withhield but Is rapidly reinstated when feeding resumes on

the following day. [Adapted from (69).]



Efeitos do jejum na sintese de LH
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Leptina na sinalizag¢do do eixo H-H-G
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Leptin and reproductive fu
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Fig. 1. Leptin is synthesized in adipose tissues and secreted into the peripheral
circulation. It acts centrally in the hypothalamus to suppress activity of NPY (neuro-
peptide-Y) neurons, which reduces the stimulatory drive on food intake and lessens
NPY inhibition of kisspeptin cell bodies. Acting directly on POMC (proopiomelano-
cortin) neurons, leptin stimulates «-MSH (melanocyte stimulating hormone) release
which functions to suppress food intake and alter growth. Activation of POMC cells
stimulates kisspeptin neurons, which have axons that terminate near NPY and POMC
expressing cell bodies where kisspeptin stimulates and inhibits each, respectively.
Leptin can also act directly on subpopulations of kisspeptin neurons to further increase
the stimulatory drive on GnRH (gonadotropin-releasing hormone) release and
gonadotropin secretion from the pituitary gland. Leptin may further enhance LH
(luteinizing hormone) secretion and support reproduction by acting to increase the
sensitivity of gonadotrope cells in the pituitary gland to GnRH. A fluctuation in energy
balance changes leptin secretion and alters these pathways. Solid lines represent
established pathways. Dashed arrows represent recently proposed mechanisms.




Manuteng¢do da imaturidade em condig¢oes de
restricdo alimentar:

Insuficiéncia na produgdo de gonadotropinas;
Diminui¢cdo da concentragcdo de esteroides gonadais;
Hipogonadismo;

Impedimento da espermatogénese;

Auséncia ou diminuicdo do ciclo estral;

Auséncia de ovulagdo;

Auséncia do comportamento de corte.



MODELO - LACTACAO

o Hiperfagia
o Mobilizagdo de reservas

o1 Reducdo das atividades fisicas

Controle hormonal: ocitocina e prolactina



MAMIFERO
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HORMONIOS DA NEUROHIPOFISE: OCITOCINA
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Modificado do Atlas de Fisiologia, 2002



Secrecao de Prolactina pela adenohipoéfise
O reflexo neuroendécrino da lactogénese e ejecao lactea
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http://mammary.nih.gov/reviews/development/Hennighausen001/index.html

Frontiers in
Neuroendocrinolgy

SRRt i Moo oo 200 - |nibigao da producao de LH durante a
lactacao — via acao do GnRH:
Integration of the regulation of -diminuigéo da Concentragéo de |eptina;

reproductive fluncuon and energy
balance: lactation as a model
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Fig. 1. Patterns of LH secretion in representative lactating rats: role of the suckling stimulus
in the suppression of LH secretion. On day 2 postpartum, the lactating rats are ovariectomized
and litter size is adjusted to 8 pups. The rats are then continuously suckled. On day 9, the
pulsatile pattern of LH secretion is inhibited in the presence of chronic suckling. Removal of
pups on day 9 leads to a resumption of pulsatile LH secretion by day 11. Returning the 8-pup
litters on day 11 reimposes the suppression of LH secretion by day 12.



