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FIGURE 10-20 A combination of Figures 10-17 and 10-19 summarizes the hypothalamic-anterior-
pituitary system.
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Hipotalamo

NRH - Hormonio Liberador de Gonadotropina

mifero | pGlu His Trp Ser | Tyr Gly Leu Arg Pro Gly
pGlu His Trp Ser |Tyr Gly Leu Ser Pro Gly
pGlu His Trp Ser | Tyr Gly Trp Leu Pro Gly
pGlu His Tyr Ser | Leu Glu Trp Lys Pro
pGlu His Trp Ser | His Asp Trp
pGlu His Trp Ser | His Gly Trp

Lys

pGlu His Trp Ser | Tyr Gly Leu
His Trp Ser | His Gly Trp

lu




Sequéncia de aminoacidos de formas de GnRH conhecidos em
Vertebrados e Urocordados

AmMminoacidos

Animal
1 2 3 4 5 6 7 8 9 10
Mamifero pGlu His Trp Ser Tyr Gly Leu Arg Pro Gly NH>
W hitefish pGlu His Trp Ser Tyr Pro Gly NH>
Salmon pGlu His Trp Ser Tyr Pro Gly NH,
Sea Bream pGlu His Trp Ser Gly Leu Pro Gly NH,
Pejerrey pGlu His Trp Ser Gly Leu Pro Gly NH>
Herring pGlu His Trp Ser Gly Leu Pro Gly NH,
Catfish pGlu His Trp Ser Gly Leu Pro Gly NH>
Dogfish pGlu His Trp Ser Gly Pro Gly NH,
Chicken-lI pGlu His Trp Ser Pro Gly NH>
Lamprey-Illli pGlu His Trp Ser Pro Gly NH>
Lamprey-I pGlu His Pro Gly NH>
Guinea Pig pGlu Trp Ser Pro Gly NH>
Chicken-lI pGlu His Trp Ser Pro Gly NH>
Frog pGlu His Trp Ser Pro Gly NH>
Tunicata-1 pGlu His Trp Ser Pro Gly NH>
Tunicata-2 pGlu His Trp Ser Pro Gly NH,
Tunicata-3 pGlu His Trp Ser Pro Gly NH>
Tunicata-4 pGlu His Trp Ser Pro Gly NH>
Tunicata-5 pGlu His Trp Ser Pro Gly NH,
Tunicata-6 pGlu His Trp Ser Pro Gly NH>
Tunicata-7 pGlu His Trp Ser Pro Gly NH>
Tunicata-8 pGlu His Trp Ser Pro Gly NH>
Tunicata-9 pGlu His Trp Ser Pro Gly NH>
1 2 3 4 5 6 7 8 9 10 11 12
Octopus vulgaris pGlu Asn Tyr His Phe Ser Asn Gly Trp His Pro Gly NH>
Aplysia californica pPpGlu Asn Tyr His Phe Ser Asn Gly Trp Tyr Ala Gly NH3

Asp: acido aspartico; Glu: acido glutamico; Arg: arginina; Lys: lisina; His: histidina; Asn: asparagina; Gln: glutamina; Ser: serina; Thr:
prolina; Phe: fenilalanina; Met:

treonina; Tyr:

tirosina; Ala: alanina; Gly: glisina; Val:

metionina; Trp: triptofano; Cys: cisteina.

valina; Leu;

leucina;

lle:

isoleucina; Pro:



GnlH em vertebrados

Table 1

General and Comparative Endocrinology 161 (2009) 30-33

A

ELSEVIER

Contents lists available at ScienceDirect

General and Comparative Endocrinology

journal homepage: www.elsevier.com/locate/ygcen

ENDOCRINOLOGY|

Minireview

Evolutionary origin and divergence of GnlH and its homologous peptides

Kazuyoshi Tsutsui *, Tomohiro Osugi

Laboratory of Integrative Brain Sciences, Department of Biology, Waseda University Center for Medical Life Science of Waseda University, 2-2 Wakamatsu-cho,

Shinjuku-ku, Tokyo 162-8480, Japan

Amino acid sequences of GnlH and its homologows peptides (LPXRFamide peptides) in vertebrates.

Animal Mame Sequence Reference
Rat RFRP-1" SVTFQELKDWGAKKDIKMSPAPANKYVPHSAANLPLEFa Hinuma et al. {2000
RFEP-3 ANMEAGTMSHFPSLPORFa Ukena et al. (2002)
Hamster RFRP-1" SPAPAMNEVPHSAAMLPLEFa Kriegsfeld et al. (2006)
RFRP-3" TLSRVPSLPORFa Kriegsfeld et al. (2006)
Bovine RFEP-1 SLTFEEVE DWAP KIKMMNEPYYNEMPPSAANLPLEFS Fulkusumi et al. (2001)
RFRP-3 AMAHLPLELGENRE DSLSEWWPNLEPORFa Yoshida et al. (2003)
Quail GnlH SIKPSAYLPLEFa Tsutsui et al. (2000}
GnIH-RP-1" SLNFEEMEDWCGSENFMEV NTPTVNEY PNSVANLPLEFa Satake et al. (2001)
GnlH-RP-2 SSIQSLLNLPORFa Satake et al. (2001)
Sparrow GnlH" SIKPFSMLPLREFa Osugi et al. (2004)
GnIH-RP-1" SLNFE EMEDWGSEDITEMMN PFT ASEMPMNSVANLPLEFa Osugi et al. (2004)
GnlH-RP-2" SPLVKGSSQSLLNLPORFa Osugi et al. (2004)
Bullfrog fGRP SLEPAANLPLEFa Koda et al. (2002)
fGRP-RP-1 SIPNLPORFa Ukena et al. (2003a)
fGRP-RP-2 YLSGKTKVQSMANLPORFa Ukena et al. {2003a)
fGRP-RP-3 AQYTNHFVHSLDTLELREa Ukena et al. {2003a)
Goldfish goldfish LPXRFa-1" PTHLHAMLPLREFa Sawada et al. (2002h)
goldfish LPXRFa-2" AKSNINLPORFa Sawada et al. (2002h)
goldfish LPXRFa-3 SGTGLSATLPQRFa Sawada et al. (2002h)
Hagfish ALPORFa Osugi et al, unpublisheg data




GnlH

utsui et al., 2000 - novo peptideo hipotalamico que inil
a liberacao de gonadotropinas em
Coturnix japonica (codornas japonesas).

Hormonio Inibidor de
Gonadotropina (GniH)

Fonte: Google imagens

Www.aguaonline.com.br
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GnlH

4 Stimulation of GnRH-Il synthesis and GTHE mRNA expression

Goldfish Carassius gfLPXRFa-1 4 Stimulation of GTH and GH release
auratus gfLPXRFa2 4 Stimulation of GTH and GH release
Inhibition of LH and FSH synthesis
gfLPXRFa3 4 Stimulation of GTH and GH release
Inhibition of LH synthesis
Inhibition of GnRH-elicited FSH synthasis
4 Stimulation of GTH synthesis and release in prespawning fish
Inhibition of GTH synthesis in early to later stages of gonadal recrudescence
Inhibition of GnRH-elicited GTH synthesis in early and mid gonadal recrudescence

Zebrafish Danio renio gfLPXRFa-3 Inhibition of GTH release
Grass puffer Takifugu gfLPXRFa-1 4 Stimulation of GTH synthesis

LPXRFa-2 4 Stimulation of LH and FSH release (in vivo and in vitro)



Stress | Melatonin

\ (hamster) | | (quail)
— Brain
\ Il

GnRH | GnlH
Pituitary v / —
Gonadotropin Reproductive
synthesis and release behavior

Fig. 1. GnlH actions within the brain and pituitary. GnIH inhibits gonadotropin
synthesis and release by directly acting on the pituitary or by inhibiting the activity
of GnRH neurons. GnlH can also inhibit reproductive behavior by possibly acting
within the brain. Stress induces the expression of GnlH in birds and mammals.
Melatonin induces the expression of GnlH in quail, whereas melatonin inhibits the
expression of GnIH in hamsters.
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Hipofise dos teledsteos

arginine vasolocin (AVT]

isotocin (T)

melanin-concentrating
hormone (MCH}

S IR S
Rostral pars ”\(\N\K\r\:\}\{\\r\(\\\\k\;}\

distatis
(RPD)

Pars intermedia
(PD

Proximal pars
distalis (PPD)

adrenocorticotropic
hormone (ACTH} (from POMC)

endorphin {from POMC)
prolactin (PRL)

o-melanocyte -stimulating
hormone (a-MSH}
(from POMC)

endorphin (from POMC)

growth hormone (GH)

thyroid-stimulatin
4 hormone ('.rgsH) somatolactin {SL)
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Fish Physiol Biochem
DOT 10,1007/ 10695-008-9254-x

Immunocytochemical identification of adenohypophyseal
cells in the pirarucu (Arapaima gigas), an Amazonian
basal teleost

M. 1. Borella - B, Ventorieri - J. M. Mancera

invade a hipofise

s
-
—

— Eminéncia média? Sistema Porta?



IPOFISE - ELASMOBRANQUIOS

e desenvolvimento da EMINENCIA MEDIA

a do Lobo Ventral



Hipofise de anfibios

éncia media: sistema porta



ipofise de Tetrapoda

Squamate
reptiles
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(Anuran)
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Gonadotropinas: glicoprotein

LH FSH

Luteinizing Faollicle-

hormone stimulating
hormone




B-TSH subunit TSH receptor

B-FSH subunit FSH —» FSH receptor

B-LH subunit

" hCG LH receptor

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved

B-hCG subunit
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ESTEROIDES GONADAIS



pituitary system.

FIGURE 10-20 A combination of Figures 10-17 and 10-19 summarizes the hypothalamic-anterior-
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Espermatogénese

Espermatogﬁnia

Espermatdcito Primario  **
Espermatogénese < Espermatocito Secundario

Espermatide ?

Espermatozoide

Espermiogénese

ESPERMIACAO

=

—

4
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Variabilidade na estrutura do espermatozoide

ACrossomo: enzimas

Microtibulos

® FIGURA 26-10 O espermatozoide consiste em uma ca-
beca com enzimas e DNA, uma cauda longa e mitocon-
drias para produzir a energia usada para o movimento
da cauda.

ermatozoide ndao tem acrossomo
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Figure 1.1 Berthold’s experiment: the first endocrine experiment.

Experimental J

Berthold (1849) — Primeiro experimento em

Groups { {
®® ©0® ®0 00 ©0, 06
Methods No Surgery i T ata
Both Testes Removed One Testis Reblaced Testfs Transplanted from
to Abdominal Cavity one Rooster to Another
Results
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Interest in Hens

Normal Crow

Aggressive Fight Behavior

ticulos na definicao das caracteristicas sexuais se

Same as |

Same as |

Comb and Wattles Small
No Interest in Hens
Weak Crow

Listless Fight Behavior



Principais esteroides gonada

Estradiol Testosterona

Progesterona

Estrutura do “ndcleo” de um esteroide




Estrogenos e andrégenos
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ticosteroides e Progestageno
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corte” de 6 carbonos

Pregnenolona — 21 carbona
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carbono 17

HO

17 alfa-hidroxipregnenolona



de estrogenos a partir de andrégeno

Estrone
Qﬂ OH ﬁpHSD
]

6genos —-19C

genos —-18C




Feedback (+) ou (-)

Pedunculo
hipofisario

hipoéfise

Esteroides Gonadais



oliculo
ovariano

(Lubzens et al.,

0 Levdng(mlemhunl)cells
489

Testiculo
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Esteroidogénese nas células foliculares
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ntrole da Ovulacao

-Prostaglandinas;
-Proteases;
-Moléculas de adesao:;

-Progestagenos
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Principais esteroides na gametogénese dos vertebrados:

Estrogenos

173 - Estradiol é o estrogeno mais importante em todos 0s grupos

Androgenos

Teleosteos — 11 ceto-testosterona
Anuros - 5a- dihidrotestosterona
Urodelos - 113-hidroxitestosterona

Em répteis, aves e mamiferos o andrégeno mais importante € a testosterona

Progestagenos
Teleosteos — 17 o -20 B dihidroxi-4-pregnen-3-one

Nos demais vertebrados o progestageno mais importante é a progesterona;




nismo classico de acao dos e

A steroid molecule diffuses into a As a result, the receptor
cell and binds to a receptor molecule. undergoes a change. ..

Steroid | J
hormone

4
A
/
/4
/— Plasma
| membrane

Cytoplasm

W Nucleus

...that allows it to bind to a short | Q) The binding modifies the
stretch of DNA called a response | ——————— expression of that gene.
element (RE) near a gene.

onios esteroides formam complexos com seus receptor
citoplasma ou no nucleo)



-Receptores intracelulares — Ashburner et al. (1974) estudando
ecdisona em mosquitos (Chironomus) sugeriram a agao deste
hormonio em genes

-
7

Paraskev

-Acoes rapidas dos esteroides foram relatadas pela primeira vez em
oocitos de Xenopus (Godeau et al. 1978).

Proc. Natl. Acad. Sci. USA
Vol. 75, No. 5, pp. 2353-2357, May 1978
Cell Biology

Induction of maturation in Xenopus laevis oocytes by a
steroid linked to a polymer

(mechanism of progesterone action/meiosis/plasma membrane/immobilized hormones/polyethylene oxide)

J. FRANCOIS GODEAU®*, SABINE SCHORDERET-SLATKINE!, PATRICK HUBERT?,
AND ETIENNE-EMILE BAULIEU*

W
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Tiegarten




Receptores de membrana para corticosteroide
sugeridos em neurdonios de Taricha granulosa (1991)

A Corticosteroid Receptor in Neuronal Membranes

MiILEs OrRCHINIK,* THOMAS F. MURRAY, FRANK L. MOORE

Steroids may rapidly alter neuronal function and behavior through poorly character-
ized, direct actions on neuronal membranes. The membrane-bound receptors mediat-
ing these behavioral responses have not been identified. [*H]Corticosterone labels a
population of specific, high-affinity recognition sites (dissociation constant = 0.51
nanomolar) in synaptic membranes from an amphibian brain. These binding sites were
localized by receptor autoradiography in the neuropil, outside the regions of perikarya.
The affinities of corticoids for this [*H]corticosterone binding site were linearly related
to their potencies in rapidly suppressing male reproductive behavior. Thus, it appears
that brain membranes contain a corticosteroid receptor that could participate in the

regulation of behavior.
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Funcoes dos estrogenos

mula o desenvolvimento do endomeétrio;



(receptor nuclear)

Papel dos estrogenos em machos

Céls. Leydig

/ '
Estradiol-178
. 2

[ Sertoli cell ]

Spermatogomal Renewal Factor

0<@ .....

e E———————l)> EEEEEEEEEEEE =

Spermatogonial Spermatogonial
renewal proliferation

Schulz et al., (2010)
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FUNCAO DO ESTRADIOL
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unc¢ao dos andrégenos

Icas sexuais secundarias;

0 comportamento reprodutivo em machos;

Fetal INeonataI Pubertal Adult |OId age

Plasma testosterone (nmol/L)
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Sperm production (% of maximal)
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gestation it

80
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Funcao dos Progestagenos

e as alteracoes secretorias no endométrio duran
vulatoria, preparando o Utero para nidacao;

otilidade dos espermatozoides e reacao acrossomica;

idado parental



crecao dos
esteroides

Conjugation Excretion

| 1
I i
___ —_— | Live :
| YEr
IEZ — El : / l
| - |
' :
|
|

|
——r— Conjugated ——>

e 1 * Glucosiduronate !
Sulfate

Fractionated Urinary Estrogens
(Early Follicular) wg/24hrs.

El  Estrone — |12
B2 Estradiol— 6
E3  Estriol 16

estradiol



