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• The hypothalamus and pituitary gland 
function cooperatively as master regulators 
of the endocrine system.  

 

• Together, hormones secreted by the 
hypothalamus and pituitary gland control 
important homeostatic and metabolic 
functions, including reproduction, growth, 
lactation, thyroid and adrenal gland 
physiology, and water homeostasis. 

 

• The pituitary weighs about 0.6 g and rests at 
the base of the brain in the bony sella turcica 
near the optic chiasm and the cavernous 
sinuses. 



• The pituitary consists of an anterior 
lobe (adenohypophysis) and a 
posterior lobe (neurohypophysis)  

 

• It is connected to the overlying 
hypothalamus by a stalk of 
neurosecretory fibers and blood 
vessels, including a portal venous 
system that drains the hypothalamus 
and perfuses the anterior pituitary.  

 

• The portal venous system carries 
small regulatory hormones from the 
hypothalamus to the anterior pituitary. 





 

• Drugs that mimic or block the effects of hypothalamic and pituitary 
hormones have pharmacologic applications in three primary areas:  

1. as replacement therapy for hormone deficiency states 

2. as antagonists for diseases caused by excess production of pituitary 
hormones  

3. as diagnostic tools for identifying several endocrine abnormalities. 



ANTERIOR PITUITARY HORMONES & 
THEIR HYPOTHALAMIC REGULATORS 



• The anterior pituitary hormones can be classified 
according to hormone structure and the types of 
receptors that they activate.  
 

• Growth hormone (GH) and prolactin (PRL), single-chain 
protein hormones  activate receptors of the JAK/STAT 
superfamily. 

 
• Thyroid-stimulating hormone (TSH, thyrotropin), 

follicle-stimulating hormone (FSH), and luteinizing 
hormone (LH)—are dimeric proteins  activate G 
protein-coupled receptors.  
 
 

• Adrenocorticotropic hormone (ACTH), a single peptide 
cleaved from a larger precursor, pro-opiomelanocortin 
(POMC), that can be cleaved into various other 
biologically active peptides like α-melanocyte-
stimulating hormone (MSH) and β-endorphin.  
 

• ACTH  acts through a G protein-coupled receptor.  
 



Growth hormone (GH) and prolactin (PRL) activate 

receptors of the JAK/STAT superfamily. 

 

Except from GH and PRL the other hormones activate G-

protein coupled receptors 

 



The hypothalamic hormonal control of GH and prolactin differs from the regulatory 

systems for TSH, FSH, LH, and ACTH.  

 

The hypothalamus secretes two hormones that regulate GH; growth hormone-

releasing hormone (GHRH) stimulates GH production, whereas the peptide 

somatostatin (SST) inhibits GH production. GH and its primary peripheral mediator, 

insulin-like growth factor-I (IGF-I), also provide feedback to inhibit GH release. 

Prolactin production is inhibited by the catecholamine dopamine acting through the D 

subtype of dopamine receptors.  

 

The hypothalamus does not produce a hormone that specifically stimulates prolactin 

secretion, although TRH can stimulate prolactin release, particularly when TRH 

concentrations are high in the setting of primary hypothyroidism. 



Whereas all the pituitary and hypothalamic 
hormones described previously are available for 
use in humans, only few are of major clinical 
importance. 
 



GROWTH HORMONE: PHYSIOLOGY AND 
PATHOPHYSIOLOGY 

• Growth hormone (GH) is a 191-amino-acid protein 
secreted by the acidophil cells in the anterior pituitary. 
 

• Single chain 
• 191 amino acids 
• 2 intramolecular disulfide bonds 
• Similar to: 
•  prolactin 
•  placental lactogen  

  

• Secretion occurs in brief pulses, with a slower 
underlying diurnal variability, and is greatest during 
sleep. Secretion is much greater during growth than in 
older individuals.  

 

• The hypothalamus controls GH secretion from the 
pituitary by secreting a GH-releasing hormone (GHRH), 
somatorelin and a GH-release-inhibiting hormone, 
somatostatin, which is also synthesized in D cells of the 
islets of Langerhans in the pancreas.  

 

• GH-secreting pituitary adenomas cause acromegaly in 
adults (gigantism in children), whereas GH deficiency in 
children causes growth retardation and short stature. 

Li CH and Graf L, Proc Nat Acad Sci USA 71: 1197-1201, 1974 



Growth hormone secretion  

Hypothalamus 

Liver, Periphery 

IGF-I 

Anterior Pituitary 

GH 

L-DOPA, a-adrenergic 

agonists, 5-HT 

Low glucose 

Sleep, exercise,  

 stress 

 

+ 

GHRH 

+ 

Gonadal Steroids 
+ 

GH 
secretagogues 

- - 

Somatostatin     

- - 



• GH increases cell growth and protein synthesis in all tissues (somatotrop 
hormone) 

• Excess release of GH: Gigantism in children 

                                   Acromegali in adults 

• GH deficiency in children: hypophysial dwarfism 

• Anabolic effects in muscle and catabolic effects in adipose cells 
increase in muscle mass and a reduction in adiposity 

 

• Indirect effect primarily mediated via somatomedins (sulphation factors) 
that are produced in liver and the other tissues. 

• Insulin like growth factor-1 (IGF-1; also known as somatomedin C)  
most important 

• GH increases blood glucose levels (reduces insulin sensitivity),  
• IGF-1 reduces insülin and blood glucose levels 

• In the past, medicinal GH was isolated from the pituitaries of human 
cadavers. However, this form of GH was found to be contaminated with 
prions that could cause Creutzfeldt-Jakob disease. 

• Recombinat preparations are used now: Somatropin and 
Somatrem 

• 3-7 times per week, SC.  

 

 





Use of Somatotropin 

• Half-life :  
• Endogenous GH: 20 to 30 minutes  
• Recombinant human GH (rhGH) is administered subcutaneously 6–7 times 

per week.  
• Peak levels: 2–4 hours and active blood levels persist for approximately 36 

hours.  
• duration: up to 36 hours 
• 25 - 30 % bound to GH-binding protein in plasma 

 
• Adverse effects 

• Few in children 
• Rarely; intracranial hypertension, with papilledema, visual changes, 

headache, nausea, and/or vomiting 
• In adults:  peripheral edema, myalgias, arthralgias, carpal tunnel syndrome 
    Hyperglycemia not a frequent side effect 

 
• Drug interactions 

• Increased cytochrome P450 isoforms  increased clearance of steroids, 
anticonvulsants, cyclosporine 
 



MECASERMIN 

Complex of recombinant human IGF-1 and a combination of 
recombinant human IGF-1 with its binding protein (IGFBP-3) 

 

Indications: for patients with impaired growth secondary to 
mutations in the GH receptor or postreceptor signaling pathway, 
patients with GH deficiency who develop antibodies against GH  

Dose:  40-80 g/kg per dose twice daily by subcutaneous injection 

 

Side effexts: hypoglycemia and lipohypertrophy 

intracranial hypertension in some patients 



GH ANTAGONİSTS 

• 1. SOMATOSTATIN ANALOGUES 

• 2. DOPAMINE RECEPTOR AGONISTS 

• 3. PEGVISOMANT 

 

Patients with microadenomas releasing GH 

Treatment: 
• SOMATOSTATIN ANALOGUES 

• DOPAMINE RECEPTOR AGONISTS 

GH receptor antagonist 
• PEGVISOMANT 

Patients with macroadenomas 
• Excessive GH production, visual defects, CNS defects 

Treatment: Transphenoidal surgery, radiation 



SOMATOSTATIN 

• It is released from hypothalamus. 

 

• Inhibits GH release from pituitary. 

 

• 14 aa peptide (Somatosatin-14) 

 
 



SOMATOSTATIN ANALOGUES 
• Somatostatin  short duration of action (t1/2  : 1-3 minute)  

 

• A series of longer-acting somatostatin analogs that retain biologic activity have 

been developed. 

Octreotıde 

• t1/2  : 80 minute 

• 45 times more potent than somatostatin in inhibiting GH release  

• 50–200 mcg given subcutaneously every 8 hours 

• Indications:  

• acromegaly,  

• carcinoid syndrome, gastrinoma, glucagonoma,  

• insulinoma, VIPoma, and ACTH secreting tumor 

     

     Octreotide acetate injectable long-acting suspension 

•  a slow-release microsphere formulation 

• IM, 4-week intervals in doses of 10–40 mg. 

      

      Lanreotide 

•  long acting somatostatin analog 

• Treatment of acromegaly 



Advers Effects 

• nausea, vomiting,  

• abdominal cramps, flatulence,  

• Steatorrhea 

• Biliary sludge and gallstones: 
• after 6 months of use in 20–30% of patients  

• the yearly incidence of symptomatic gallstones is about 1%. 

• sinus bradycardia (25%) 



Pegvisomant 
• GH receptor antagonist 

 
• Indication:acromegaly with an inadequate response to surgery, radiotherapy and 

somatostatin analogues 
 

• polyethylene glycol (PEG) derivative of a mutant GH 



SUMMARY 



• Luteinizing hormone (lutropin, LH) - 115 aa 

 

• Follicle stimulating hormone (follitropin, FSH)- 115 aa 

 

• The human anterior pituitary gland secretes follicle-stimulating 
hormone (FSH) and luteinizing hormone (LH) 

 

• Chorionic gonadotropin (choriogonadotropin, CG)- 145 aa 
• Placental, same receptor as LH but longer half-life 

Gonadotropins 

Mechanism of action: Specific G protein-coupled receptors, 

activation of adenylate cyclase 
 



Gonadotropins: Actions 

In the female: 

• FSHstimulates development of ovarian follicles 

• LH  stimulates production of estrogen and progesterone, 
induces ovulation 

 

In the male: 

• FSH stimulates production of androgen-binding globulin 
•maintains high testosterone levels in the seminiferous tubules required 
for spermatogenesis 

• LH  stimulates production of testosterone 

 



Human Chorionic gonadotropin (hCG) 

• produced by the placenta in pregnant women 

 

Functions 

• promotes the maintenance of the pregnancy 

• Secretes estrogen and progesterone from placenta 

 





• Administration: generally daily, (SC or IM) 

• t1/2: 10-40 hours 

 

Equivalent LH and FSH activity (FSH + LH): 
• Human menopausal gonadotropin (hMG; menotropin) 

• extracted from the urine of postmenopausal women 
• FSH (75 Ü) + LH (75 Ü) (İM) 

FSH 
  

• Ürofolitrofin:  

• Menotropin with LH component removed 
• 75 Ü FSH/ampül (SC)  

• Recombinant human FSH (rFSH): follitropin alfa and follitropin beta (differ from each other in the 
composition of carbohydrate side chains) 

 LH 
• Human chorionic gonadotropin (hCG) 

• extracted from the urine of pregnant women; 500, 1000, 1500, 5000 Ü (İM) 

• Choriogonadotropin alfa (rhCG):  a recombinant form of hCG 

• Rekombinant human LH (rLH): Lutropin 

 
 
 

Gonadotropins used clinically 



Hormone preparations used clinically: 

Synthetic GnRH (gonadorelin hydrochloride) 

 Used for pulsatile administration 

Long-acting synthetic agonists 

 Leuprolide acetate  Histrelin acetate  

 Nafarelin acetate   Goserelin acetate 

Chemistry: single chain 10 amino acid peptide  

 

  

Gonadotropin Releasing Hormone (GnRH)  

Pyro-Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly 





Long acting agonists induce symptoms of 

hypogonadism, including detrimental effects 

on bone mineralization and lipids 

GnRH: Adverse effects 



GnRH Receptor Antagonists 

Abareliks (USA) 

Ganireliks, Setroreliks  

• SC, IM 

• Abareliks: approved for men with advanced prostate cancer. 

• Ganireliks ve Setroreliks :approved for use in controlled ovarian 
stimulation procedures 

Adverse effects  

Nausea and headache 

Hypotension and syncope 

Prolonged the QT interval 

Signs and symptoms of androgen deprivation 



SUMMARY 



 

PROLACTIN 
  

• 198-amino-acid peptide hormone produced in the anterior pituitary 

 

• Prolactin like hormone in pregnant women: Human placental laktogen (human 
chorionic somatomammotropin (HCS) 

  

 Functions: 
• Plasma levels increase during pregnancy, breastfeeding and reach maximum after 

pregnancy.  

 

• Principal hormone responsible for lactation: Stimulates milk production, induces 
enzymes which are related to synthesis of lactose. 

 

• In Hyperprolactinemia; 
– Inhibition of GnRH release and then FSH and LH synthesis. 

• In women: contraceptive effect and galactorrhea  

• In man:decrease libido, impotence, infertility  

 





POSTERIOR PITUITARY HORMONES 

The two posterior pituitary hormones—
vasopressin and oxytocin— are synthesized in 
neuronal cell bodies in the hypo- thalamus and 
transported via their axons to the posterior 
pituitary, where they are stored and then 
released into the circulation. Each has limited 
but important clinical uses.  
 



 
Functions 

• Participates in labor and delivery  

 

• Elicits milk ejection in lactating women.  

 

• During the second half of pregnancy, uterine smooth 
muscle shows an increase in the expression of oxytocin 
receptors and becomes increasingly sensitive to the 
stimulant action of endogenous oxytocin.  

 

• Pharmacologic concentrations of oxytocin powerfully 
stimulate uterine contraction.  

 

OXYTOCIN  



Absorption, Metabolism, Excretion  

• i.v. for initiation and augmentation of labor.  

• i.m. for control of postpartum bleeding.  

 

• Not bound to plasma proteins 

• Eliminated by the kidneys and liver 

• T ½ = 5 min.  

 



OXYTOCIN ANTAGONIST  

Atosiban  

• For treatment of preterm labor (tocolysis).  

 

• Administered by i.v. infusion for 2–48 hours.  

 

  

 



VASOPRESSIN  

(ANTIDIURETIC HORMONE, ADH) 

• Released in response to rising plasma tonicity 
or falling blood pressure.  

 

• Antidiuretic and vasopressor properties. 

 

• Deficiency  diabetes insipidus (DI)  

 
• Desmopressin acetate is a long-acting synthetic 

analog of vasopressin 



Absorption, Metabolism,  Excretion 

Vasopressin 

• i.v. or i.m.  

• T ½ = 15 min.  

• Renal and hepatic metabolism. 

 

Desmopressin 

• i.v., s.c., intranasal, oral.  

• T ½ = 1.5 - 2.5 hours.  





Toxicity & Contraindications 

• Rarely: Headache, nausea, abdominal cramps, 
agitation, allergic reactions.  

 

• Overdosage can result in hyponatremia and seizures. 

 

• Vasopressin (but not desmopressin) can cause 
vasoconstriction and should be used cautiously in 
patients with coronary artery disease.  

 

• Nasal desmopressin may be less effective when nasal 
congestion is present. 





Questions? 

Questions? 

Questions? 

Questions?? 

Questions? 

Thank you for your attention 


