HYPOTHALAMIC-PITUITARY AXIS

HYPOTHALAMIC-PITUITARY AXIS
· Coordinate.
· Thyroid gland, adrenal gland, reproductive gland, control growth, milk production, osmoregulation.
· 
HYPOTHALAMUS
· Control pituitary gland secretion.
· Composed of number of nerve cells.
· 
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HORMONES
· TRH.
· CRH.
· GnRH.
· PIF.
· GHRH.
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GHRH/GHIH(SRIF)
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CRH
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GnRH
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PIH
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PITUITARY GLAND
· Hypophysis.
· 1cm .
· 0.5-1 gram.
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STRUCTURE

Anterior lobe (adenohypophysis).
Posterior lobe (neurohypophysis).
Infundibulum.


RELATIONSHIP OF THE HYPOTHALAMUS TO THE POSTERIOR PITUITARY

Collection of nerve axons +supporting cells.
 1- Antidiuretic hormone (ADH).
Supraoptic nuclei.
2- Oxytocin.
Paraventricular nuclei.
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HYPOTHALAMO-NEURO HYPOPHYSIAL TRACT
[image: Guyton 49-9][image: ]
RELATIONSHIP OF THE HYPOTHALAMUS TO THE ANTERIOR PITUITARY
collection of endocrine glands.
1- TSH
2- FSH
3- LH 
4- GH
5- PROLACTIN
6- ACTH.
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HYPOTHALAMIC-HYPOPHYSIAL PORTAL SYSTEM
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· Both neural and endocrine.
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NEGATIVE FEEDBACK MECHANISM
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ANTERIOR PITUITARY GLAND
· Hormones:
1- TSH
2- FSH
3- LH 
4- GH
5- PROLACTIN
6- ACTH.
[image: fox25642_t11_06]
PROLACTIN
· Lactotrophs.(15%)
· 198 AA.
· Related to GH.

REGULATION OF SECRETION
[image: C:\Documents and Settings\DR.ABDUL MAJEED\My Documents\My Pictures\009011.jpg]


SOURCES OF DOPAMINE

1- Dopaminergic neurons in the hypothalamus.
2- Dopaminergic neurons in the posterior pituitary.
3- Nonlactotrophs cells of the anterior pituitary.   
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ACTION
1- Breast development.
2- Lactogenesis.
(Lactose, lipid, casein)
Parturition.
3- Inhibition of ovulation.
GnRH 

ABNORMALITIES
1- Prolactin deficiency.
Failure to lactate.
2- Prolactin excess. 
Galactorrhea.
Infertility.
Bromocriptine.

TSH
· Thyrotrophs.(5%)
· Glycoproteins.  
· α and β.
· Related to FSH and LH. 
ABNORMALITIES
· Hyperthyroidism.
· Hypothyroidism.

REGULATION OF SECRETION
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ACTION
1- Increase synthesis and secretion of thyroid hormones.
2- Trophic effect.
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1apie 9-2 Summary or Endocrine Glands and Actions of Hormones

Chemical
Gland of Origin ~ Hormones* Classification’  Major Actions
Hypothalamus  Thyrotropin-releasing hormone (TRH) ~ Peptide Stimulates secretion of TSH and
prolactin
Corticotropin-releasing hormone (CRH)  Peptide Stimulates secretion of ACTH
‘Gonadotropin-releasing hormone Peptide Stimulates secretion of LH and FSH
(GnRH)
Somatostatin or somatotropin release-  Peptide Inhibits secretion of growth hormone
inhibiting hormone (SRIF)
Dopamine or prolactin-inhibiting factor  Amine Inhibits secretion of prolactin
(PIF)
Growth hormone-releasing hormone  Peptide Stimulates secretion of growth hormone
(GHRH)
Anterior Pituitary  Thyroid-stimulating hormone (TSH) Peptide Stimulates synthesis and secretion of
thyroid hormones
Follicle-stimulating hormone (FSH) Peptide Stimulates sperm maturation in Sertoli
cells of testes
Stimulates follicular development and
estrogen synthesis in ovaries
Luteinizing hormone (LH) Peptide Stimulates testosterone synthesis in
Leydig cells of testes
Stimulates ovulation, formation of
corpus luteum, estrogen and
progesterone synthesis in ovaries
Growth hormone Pepiide Stimulates protein synthesis and overall
growth
Prolactin Peptide Stimulates milk production and secretion
in breast
Adrenocorticotropic hormone (ACTH)  Peptide Stimulates synthesis and secretion of
adrenal cortical hormones (cortisol,
androgens, and aldosterone)
Melanocyte-stimulating hormone (MSH) ~ Peptide Stimulates melanin synthesis

(2 humans)
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© FIGURE 20-20 Feedback control of FSH and tonic LH secretion
during the follicular phase.
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HYPOTHALAMUS

Infundibulum is the stalk
that connects the pituitary
to the brain.

= Posterior pituitary is an
’ extension of the neural
f - ,' tissue.

L Sphenoid bone

ANTERIOR «<—> POSTERIOR

Anterior pituitary is a
true endocrine gland of
epithelial origin.
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Figure 14:3 The parts of the pituitary gland and its relation to the
hypothalamus.
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Figure 49-9 Hypothalamic control of the posterior pituitary.
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Table 11.6 | Anterior Pituitary Hormones

ACTH (adrenocorticotropic hormone)  Adrenal cortex Stimulates secretion of Stimulated by CRH (corticotropin-releasing
glucocorticoids hormone); inhibited by glucocorticoids
TSH (thyroid-stimulating hormone) Thyroid gland Stimulates secretion of thyroid Stimulated by TRH (thyrotropin-releasing
hormones hormone); inhibited by thyroid hormones
GH (growth hormone) Most tissue Promotes protein synthesis and Inhibited by somatostatin; stimulated by
growth; lipolysis and increased growth hormone-releasing hormone
blood glucose
FSH (follicle-stimulating hormone) Gonads Promotes gamete production and  Stimulated by GnRH (gonadotropin-
stimulates estrogen production releasing hormone); inhibited by sex
in females steroids and inhibin
PRL (prolactin) Mammary glands Promotes milk production in Inhibited by PIH (prolactin-inhibiting
and other sex lactating females; additional hormone)

accessory organs actions in other organs

LH (luteinizing hormone) Gonads Stimulates sex hormone Stimulated by GnRH; inhibited by sex
secretion; ovulation and corpus steroids
luteum formation in females;
stimulates testosterone
secretion in males
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Figure 14:4 Diagram of the negative feedback regulation of the
secretions of hormones by the anterior lobe of the
pituitary gland.
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