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The H-P-G axis
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The HPG Feedback loops

..........................

1
(Temperature )

(‘Light Cycles )
Y

Sensory Receptlors

(including Eye, Pineal, and
Temperature receptors)

Hypothalamus of Brain

skl

Gonadotropic
Releasing

Hormone

Anterior Pituitary

Estrogenic

Androgenic
Steroid Steroid
Hormones Hormones
(including (including
17B6-Estradiol) Testosterone)

(+) (+)
Vitellogenin

Secondary Sex Characteristics
@ (including breeding colors

and tubercles, courting
and spawning behavior)




Steroid biosynthesis
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ormonal control of oocyte
maturation
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Stages of maturation

STAGE DESCRIPTION COMMENTS

Stage 0 Immature Not capable of producing viable
gametes

Stage 1 Primary growth Resting or recently mature

Stage 2 Secondary growth Vitellogenin independent, cortical
alveoli present

Stage 3 Early vitellogenesis Vitellogenin granules present, oocyte
increasing in diameter

Stage 4 Late vitellogenesis Strong presence of vitellogenin in
oocyte, gametes approaching
maximum pre-spawning diameter

Stage 5 Mature/spawning/ Hydrated oocytes, final maturation of

Running ripe gametes
Stage 6 Spent High rates of atresia, gonad loosely

organized




Stages of gonad maturation (female)

Figewe 1. Pt 3 bz of the hizsol
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meal smges of ovanian mobaation m gag growper (A) Stage 0 ~ Immature (magmshcaticn 100 x,
bar e 115 pm): (B)Sn;e] Frimary Growth (magpeficaren 100 x, bar = 115 gm): (C) Stage 2 = Exly Secondxy Groavth (mopmScation
405, bar == 240 jem (D) Stage 3 ~ Eady Viellogenesis (magnification 40 x, bar = 240 ) (E) Stage 4 « Late Vizellogenez: (nogniSeation
40 x. bar = 240 ) (F) Stage 5 ~ Famal Manoation and Ovulaties (magoficason 40 ., bar
dataled desczipsion of the ovarian ztages. Key: ov = pemanol vezicle. yg = yolk mamules, pof = pee-ovulaory follicle, 2t = ametic.

= 240 ). See Marerialz awd mwerhods Sox

Heppell and Sullivan FP&B 1999



The two-cell model
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Female final maturation




RELATIVE CONCENTRATION

The female hormonal cycle

TIME OVULATION



Water hardening
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Hormonal control of sperm
maturation
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RELATIVE CONCENTRATION

The male hormonal cycle
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