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زميلنا رشيد دعاء ل  

والبرد ونقه من الخطايا، كما نقيت   اللهم اغفر له وارحمه وعافه واعف عنه وأكرم نزله ووسع مدخله واغسله بالماء والثلج 

خيرا من أهله، وزوجا خيرا من زوجه وأدخله الجنة ، واعذه من   الثوب األبيض من الدنس وأبدله دارا خيرا من داره وأهال

نار عذاب القبر ومن عذاب ال  



OBJECTIVES OF THE LECTURE ON SUNDAY DEC 27 
OBJ 1. List adeno-hypophyseal & neuro-hypophyseal hormones 

OBJ 2. Describe the regulation of anterior pituitary hormones by the 

hypothalamus.  

OBJ 3. Explain physiological role of portal circulation 

OBJ 4. Design an experiment to show the importance of pituitary gland 

in close proximity to the hypothalamus 

OBJ 5. Describe regulation of growth hormone secretion. 

OBJ 6. List the physiological factors which stimulates and inhibits growth 

hormone secretion 

REF. GUYTON PHYSIOLOGY. CHAPTER 76 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

➢  The green square is the 
hypothalamic pituitary area. 

 

 

 

 

 

 

 

 

 

➢ The hypothalamus is a neural tissue connected to different areas in the 
brain. 

➢ There are also many clusters of cells called nuclei, like: supraoptic nucleus, 
suprachiasmatic nucleus, etc…… 

➢ There are many neurons that enter and exit the hypothalamus. The 
hypothalamus is affected by almost all areas of the brain. The evidence of that 

its relations with GI, CVS and respiratory…… 

 

 
 

 

Pituitary Hormones and Their Control by the Hypothalamus 

 



 

➢ The Pituitary Gland Has Two Distinct Parts— The Anterior and Posterior 
Lobes. The pituitary gland, also called the hypophysis is a small gland that 
lies in the sella turcica, a bony cavity at the base of the brain.  

 

➢ Physiologically, the pituitary gland is divisible into two distinct portions: the 
anterior pituitary, also known as the adenohypophysis, and the posterior 
pituitary, also known as the neurohypophysis. 

 

**The posterior pituitary is an extension of the hypothalamus while The Anterior 

pituitary is not. 

The hypothalamus – posterior pituitary  neural to neural .                                                  

The hypothalamus – Anterior pituitary  neural to non-neural. 

 

 

➢ we have neurons that will come to a Non-neural structure (Anterior 
pituitary). 

➢ In the median eminence (where the arrow points), the neurons will 
release the neurotransmitters that will go to blood ( become hormones) 

then go to Anterior pituitary by long portal vessels. 
 

Pituitary gland 

• Location 
– Sella turcica 
– Floor of the brain 

• Parts of the Pituitary Gland 
– Anterior Pituitary 
– Posterior Pituitary 
– Adenohypophysis 
– Neurohypophysis 



Roger Guillemin: French neuroscientist, 

in (1954-1955) he wrote a scientific 

article about (the probability of 

hypothalamic control over pituitary). 

He and Andrew discover that there are 

neurotransmitter ( a peptide molecule) 

released from the hypothalamus 

,transported in the blood (so it is now 

hormone ) to reach the anterior pituitary 

and regulate the cell in it. 

There are many cells in the anterior 

pituitary: *at least five cells* (each one 

secretes a hormone) 

1.Thyrotrope cell (the first discovered 
cell). * which release thyroid stimulating hormone 
2. Gonadotrope cell 
3. corticotrope cell 

                                                                                          4.somatocrope cell 
 

• The terminal ends of neurons release neurotransmitters to interstitial fluid 
then to the blood vessels (superior and inferior hypophyseal/short and long 
portal vessels) mainly in the median eminence to reach The Anterior 
pituitary, so the neurotransmitters are not synapsed with other neurons. 
. 

▪   The hormone: material secreted in the blood and transported by the blood 
to reach the target tissue. 

 

 Summary: we have a material synthesized in the hypothalamus 

transported by neurons to the area connecting pituitary to the 

hypothalamus transported by the blood to reach the anterior pituitary 

gland. It is found that this material does either release or inhibit of 

release . 

• The pituitary releases growth hormone which regulated by “growth 
hormone releasing hormone”. 

 

• The pattern of these capillaries is called two capillary system in a row. 
 

• If we cut the stalk below the junction (terminal end of neuron with blood capillary) without affecting other 
neurons (in the posterior site) the hormones don't reach the Anterior pituitary. 

• if continue to cut the other neurons, the hormones don't reach to Anterior and posterior pituitary 



• There are neurons end in the posterior pituitary, they release chemicals 
picked up by the blood which go directly to the systemic circulation. 

 

• The Anterior pituitary doesn’t receive the blood directly because The 
superior hypophyseal artery come to median eminence (the lowermost 
portion of hypothalamus) to do capillary exchange with terminal end of 
neuron (take the neurotransmitter (hypothalamic regulators) to become 
hormone in the blood (long portal vessels) then go to ANTERIOR PITUITARY. 
 

• Not all the posterior pituitary blood go to the anterior pituitary . most of it  
go to the systemic circulation and small portion  go to the Anterior 
pituitary by short portal vessels. 

 

 

 

 

 

 

 

 



 

At least there are five cells in the anterior pituitary gland. 

Adenohypophyseal Cells & Hormones

Stimulates production of glucocorticoids

and androgens by the adrenal cortex; 

maintains size of zona fasciculataand
zona reticularis of cortex

Stimulates production of thyroid hormones,

T4 and T3, by thyroid follicular cells;

maintains size of follicular cells

Stimulates development of ovarian follicles;

regulates spermatogenesis in the testis

Causes ovulation and formation of corpus luteum

in the ovary; stimulates production of estrogen

and progesterone by the ovary; stimulates

testosterone production by the testis

Essential for milk production by lactating 
mammary gland

Stimulates postnatal body growth; stimulates

secretion of IGF-1; stimulates triglyceride

lipolysis; inhibits actions of insulin on carbo-

hydrate and lipid metabolism

Single chain of  39
amino acids

Glycoprotein having two

subunits,  (89 amino acids)

and ß (112 amino acids)

Glycoprotein having two sub-

units,  (89aa) and ß (115aa)

Glycoprotein having two sub-

units,  (89aa) and ß (115aa)

Single chain of 198

amino acids

Single chain of 191

amino acids

Adrenocorticotropic

hormone (cortico-

tropin; ACTH)

Thyroid-stimulating

hormone (thyro-

tropin; TSH)

Follicle-stimulating

hormone (FSH)

Lutenizing hormone

(LH)

Prolactin(PRL)

Growth hormone

(somatotropin; GH)

Corticotropes

Thyrotropes

Gonadotropes

Gonadotropes

Mammotropes,

Lactotropes

Somatotropes

Cell Hormone Chemistry Physiologic Actions

 

Cell Relation with? 

Corticotropes  Adrenal gland 

Thyrotropes Thyroid gland 

Gonadotropes Gonads (Testes/ovaries) 

mammotropes Breast(milk) 

Somatotropes  General cells 

Adenohypophyseal cells & Hormones 



As we said these cells are regulated by hormones secreted from the hypothalamus. 

• The hypophysiotropic hormones are released by the 
hypothalamus to stimulate the pituitary gland 

 

• TRH, CRH, GnRH (LH, FSH) don’t have inhibitory hormones 
because of their relations with the endocrine glands (thyroid 
gland / adrenal gland / (testes and ovaries)). So what is related to 
another endocrine glands are just releasing hormones . 

 

• Growth hormone has a relation with skin, muscle, liver, intestine 
,etc..(non-endocrine glands) so has releasing and inhibitory 
hormones. mainly regulated by Releasing hormone (GHRH). 

 

• PIH works on breast gland (exocrine gland) (milk production) and 
we need milk for a limited period (just after birth in female), so 
This inhibitory hormone works lifelong and stops just after birth.  



 

Hypophysiotropic Hormones

Thyrotropin-releasing  

hormone (TRH)

Gonadotropin-releasing

hormone (GnRH)

Corticotropin-releasing

hormone (CRH)

Growth hormone-releasing

hormone (GHRH)

Growth hormone-inhibiting

hormone (somatostatin)

Prolactin-inhibiting 

hormone (PIH)

Paraventricular

Arcuate

Paraventricular

Arcuate

Anterior

periventricular

Arcuate

Peptide consisting of

3 amino acids

Single chain of 10

amino acids

Single chain of 41

amino acids

Single chain of 44

amino acids

Single chain of 14

amino acids

Dopamine

Stimulates secretion of TSH by

thyrotropes; stimulates expression

of genes for  and ß subunits of TSH

thyrotropes; stimulates synthesis of

PRL by lactotropes

Stimulates secretion of FSH and LH

by gonadotropes

Stimulates secretion of ACTH by

corticotropes; stimulates expression

of gene for POMC in corticotropes

Stimulates secretion of GH by 

somatotropes; stimulates expression

of gene for GH in somatotropes

Inhibits secretion of GH by 

somatotropes

Inhibits biosynthesis and secretion

of PRL by lactotropes

Hormone
Predominant 

hypothalamic

localization

Structure Actions on Anterior Pituitary

 

 **The second column in the table is not required. 

➢ All hormones are composed of AMINO ACIDs. 
➢ The smallest one (TRH) composed of 3 amino acids and the largest one 

(GHRH) composed of 44 amino acids, so all of them are small polypeptide 
molecules except PIH composed from derivative of a single amino acid 
(dopamine) from tyrosine. 

➢ The peptide neurotransmitters are synthesized in the cell body of hypothalamus 
transported through axon to be released in the terminal end. 

➢  The neurotransmitters characterized by: 
Small quantity because they take time in the synthesis (pre-pro protein / DNA / mRNA 
/ processing after synthesis) 
 

➢ Somatostatin inhibits general cells and synthesize in many parts (other than 
hypothalamus) like somatostatin in the stomach which secreted by the pancreas . 



➢ You can see these Hormones secreted in other parts of the brain(other than 
pituitary gland ), but they are neurotransmitters not hormones  .(not 
transported by blood) 

➢ Adrenal medulla secrete epinephrine and then go to the circulation (hormone), 

Sympathetic chain secrete epinephrine ( neurotransmitter ). 
 

                                                     

 

• ACTH 

• TSH  
• FSH 

• LH 

• PRL  
• GH  

         
 Remember: the anterior pituitary gland secretes these six hormones 
from at least five cells 

 
• ACTH secreted by corticotrope cell and regulated by CRH. 

• TSH secreted by  thyrotrope cell and regulated by TRH. 

• FSH/LH secreted by Gonadotrope cell and regulated by GnRH. 

• PRL secreted by lactotrope / mammotrope cell and regulated by 

PIH 

• GH secreted by somatotrope cell and regulated by 

GHRH/somatostatin 

ACH = 40 amino acids                                       

Adenohypophyseal Hormones 



TSH , FSH and LH are two chains of amino acids = 190 amino acids 

**glycoprotein hormones  

➢ (α / β) (Glycoprotein). α subunit has the same number and 
structure in 3 hormones but β subunit is different, so β subunit 
determines the function . 

 

*PRL and GH are bigger than ACTH. 

Glycoprotein ( TSH/FSH/LH)  >  PRL/GH  >  ACTH . 

TRH  may affect lactotrope cells by stimulate synthesis of PRL . ( not the main 

function) 

We can classify pituitary hormones according to : 

1. Relation to gland 

• ACTH , TSH , FSH and LH relate to endocrine gland 

• PRL relate to exocrine gland (breast) 

• GH relate to general cells/body 
 

2. Amino acid structure 

• Glycoprotein : TSH , FSH and  LH 

• Non-glycoprotein : ACTH ,  PRL and GH 

 

3. Size 

• Small molecule : ACTH 

• Large molecule: GH and PRL 

• The largest: TSH , FSH and LH 
 

 

Neuro-hypophyseal Hormones: 

• Antidiuretic hormone-Vasopressin (ADH) 
• Oxytocin 

 
Neurohypopneuro-hypophyseal hormone : posterior pituitary hormone  

ADH  and  oxytocin  secrete to posterior pituitary 



REMEMBER :  ADH and oxytocin  that reach posterior pituitary mostly go to 

systemic circulation , but small portion  go to Anterior pituitary by short portal 

vessels. 

  

 
 
  

•   Effects DIRECTLY on all or almost all tissues of the body contrary 
to other pituitary hormones which works through peripheral 
glands (maybe indirect by IGF-1) 
• Increase size 

• Increase mitosis (number) 
• Increase the total mass 

• Increase DNA transcription, mRNA, protein (more A.A 
uptake) 
      

 

• Location 
– Sella turcica 
– Floor of the brain 

• Parts of the Pituitary Gland 
– Anterior Pituitary 
– Posterior Pituitary 
– Adenohypophysis 
– Neurohypophysis 

Growth hormone  



We have different patterns of secretion: 

1.pulsatile :  االختالف من دقيقه لدقيقه او ساعه لساعه 
2 .Diurnal : االختالف على مدى 24ساعه  
3. Monthly  : in female reproductive system 

4. Seasonal    
 5. Chronological :  االحتالف على مدى الحياة 

 

• These patterns help us to determine the time for testing the 
hormones.  Not all hormones are affected by these patterns. 

 

• The secretion of Growth hormone reflects the demand(need). 
 

This diagram represents the Chronological Pattern of Secretion 

 

 

 

 

 

After birth the baby starts to grow , after 6 month his size is doubled , and after 1 

year his size will be twice his weight , then his grow will slow ,after that it will 

Age  5-20     20-40    40-70     year 

          6              3           1.6    ng/m[ 



dramatically increase through the puberty ,, after that(18-19) the growth will stop 

but still secrete GH ( االنسجة لكن ال يوجد نمو للعظام لذلك ما نطول بس   الحجم بزداد من خالل نمو

بنكمش( \ ببلش جسمو )بكش  70-60لكن بعد ال      . نكبر حجما  

Growth hormone secretion is not constant, It differs at different stages of life and 

during day , so the concentration differs. 

 

shows typical weight charts of two growing littermate rats; one received daily injections of 

growth hormone, and the other did not receive growth hormone. This figure shows marked 

enhancement of growth (double)  in the rat given growth hormone, in the early days of life and 

even after the two rats reached adulthood. in the early stages of development, all organs of the 

treated rat increased proportionately in size; after adulthood was reached, most of the bones 

stopped lengthening, but many of the soft tissues continued to grow. This outcome results from 

the fact that once the epiphyses of the long bones have united with the shafts, further lengthening 

of bone cannot occur, even though many other tissues of the body can continue to grow 

throughout life.. .  -growth hormone is needed for process of growth. 

 

 



daily pattern 

of secretion. 

 

 

 

 

 

 

• This diagram represents diurnal pattern of secretion. 

• Growth hormone secretion increases at night (at rest and sleep). 

• *mainly during night “structural and functional “ because of the 

Essential role in glucose hemostasis 

 

IGF-I

↑ Bone & cartilage

↑AA uptake & protein synthesis
↓ protein breakdown

↑ FA release& 
formation of 
acetylCoA

 

Pulsatile 

pattern 

Fatty acid for energy 


