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	3. SUBMITTED TO:
Dr. AYESHA  PERVAIZ
SUBMITTED BY:
MUHAMMAD MOEED (091)
SHAHZAIB KHAN (109)
SAAD ABBAS (083)
BADAR ALI (093)
MUHAMMAD HAMMAD (095)
Muhammad Zain (90)
SUBJECT: BIOCHEMISTRY
DEPARTEMENT: PHARMACY
 


	4. INTRODUCTION:-
 The word  hormone is derived from a Greek verb meaning
to excite.
 Hormones are produced by special cells or
glands such as adrenals, ovaries, parathyroids, pituitary,
testes and thyroid.
 These glands secrete their hormones
 directly into the bloodstream and are known as endocrine
glands.
 Endocrinology is the study of hormones and their
interactions.
HORMONES
 


	5. DEFINITION:-
A hormone is  a chemical messenger,
secreted in trace amounts by one type of tissue
and carried by the blood to a target tissue
elsewhere in the body to stimulate a specific
biochemical or physiological activity.
The major hormone secreting glands are:
Pituitary
Thyroid & Parathyroid
Adrenal
Pancreas
Ovaries
Testes
 


	6. REGULATORY RELATIONSHIP BETWEEN
ENDOCRINE  GLANDS AND TARGET
TISSUES:-
 Nerve impulses received by the
hypothalamus cause it to send specific
hormones to the pituitary gland, stimulating
(or inhibiting) the release of different tropic
hormones.
 The anterior pituitary hormones in turn can
stimulate other endocrine glands to secrete
their characteristic hormones, which in turn,
stimulate specific target tissues.
 


	7. Hormones can be  classified according to:
• Chemical structure
• Mechanism of hormone action.
Classification Based on
Chemical Structure
Hormones are usually classified into three
main groups on the basis of their chemical
structure as follows:
1. Peptide or protein hormones.
2. Amine hormones or amino acid
derivatives.
3. Steroid hormones.
1.Peptide or Protein Hormones
Most hormones fall into this class.
These are water soluble and may
have 3 to over 200 amino acid
residues.
Example:
hormones of the
hypothalamus, pituitary and
insulin and glucagon of the
pancreas.
 


	8. Amine Hormones or  Amino Acid Derivatives
These are small, water soluble compounds containing
amino groups. For example:
• Adrenalin of the adrenal medulla
• Thyroid hormones.
Steroid Hormones
These are fat soluble (lipophilic) and all are derivatives of
cholesterol. For example:
• Adrenal cortical hormones
• Androgen (male sex hormones)
• Estrogens (female sex hormones).
 


	9. 2.Based on the  mechanism of action :-
Hormones are classified into two broad groups (I and II) based on the location of
the receptors to which
they bind and the signals used to mediate their action.
Group I hormones:
 These hormones bind to intracellular receptors to form receptor-hormone
complexes (the intracellular messengers) through which their biochemical
functions are mediated.
 Group I hormones are lipophilic in nature and are mostly derivatives of
cholesterol (exception—T3 and T4 ). e.g. estrogens, androgens,
glucocorticoids, calcitriol.
 


	10. Group II hormones:
  These hormones bind to cell surface (plasma membrane)
receptors and stimulate the release of certain molecules,
namely the second messengers which, in turn, perform
the biochemical functions.
 Thus, hormones themselves are the first messengers.
 Group II hormones are subdivided into three categories
based on the chemical nature of the second messengers.
(a) The second messenger is cAMP e.g. ACTH, FSH, LH, PTH, glucagon, calcitonin.
(b) The second messenger is phosphatidylinositol/calcium e.g. TRH, GnRH,
gastrin, CCK.
(c) The second messenger is unknown e.g. growth hormone, insulin, oxytocin,
prolactin.
 


	11. Hormones generally followed  two types of mechanisms of action:-
1. By acting on genes 2. By activating intracellular enzymes
1.BY ACTING ON GENES
Hormones that are lipid soluble such as thyroid and steroid hormones (
GROUP 1 hormones) execute their function by acting on genes in the
target cells.
Sequence of Events during
Activation of Genes
i. Hormone enters the interior of cell and binds
with receptor in cytoplasm (steroid hormone) or in
nucleus (thyroid hormone) and forms hormone
receptor complex.
ii. Hormone-receptor complex moves towards the
DNA and binds with DNA.
 


	12. iii. This increases  transcription of
mRNA.
iv. The mRNA moves out of nucleus and
reaches ribosomes and activates them.
v. Activated ribosomes produce large
quantities of proteins .
vi. These proteins produce physiological
responses in the target cells .
 


	13. Protein hormones and  the
catecholamines (GROUP 2 Hormones)
which are lipid insoluble act by
activating the intracellular enzymes.
First Messenger:
 The hormone which acts on
a target cell, is called first
messenger or chemical
mediator.
 It combines with the receptor
and forms hormone-receptor
complex.
 


	14. Second Messenger (cAMP):
•  After binding with the membrane receptors,
the portion of the receptor that protrudes into
the cell activates the protein enzyme adenyl
cyclase.
• This enzyme in turn, causes immediate
conversion of much of the cytoplasmic ATP
into cAMP which is the compound cyclic 3,5
adenosine monophosphate.
• cAMP usually activates the cascade of
enzymes.
• This is the first enzyme that is activated and
then activates another enzymes, which
 


	15. Responses produced by  cAMP :-
Cyclic AMP produces one or more of the following responses:
i. Contraction and relaxation of muscle fibers.
ii. Alteration in the permeability of cell membrane.
iii. Synthesis of substances inside the cell.
iv. Secretion or release of substances by target cell
v. Other physiological activities of the target cell.
 


	16. Phosphatidylinositol/Calcium Second Messenger  :-
• Certain hormone-receptor interaction result in the
activation of the enzyme phospholipase C through a specific
G-protein
• Phospholipase C enzyme catalyzes the breakdown of
phospholipids in cell membrane especially
phosphatidylinositol bisphosphate (PIP2) into two different
second messenger products:
1. Inositol triphosphate (IP3)
2. Diacylglycerol (DAG).
• The IP3 liberates stored intracellular calcium ions from
mitochondria and endoplasmic reticulum.
• The calcium in turn acts as a third messenger which
influences a variety of biochemical processes through the
mediation of calmodulin.
 


	17. • DAG, the  other second messenger, activates the enzyme protein kinase C
(PKC), which then alter physiological processes.
 


	18. 1.Hypothalamus:
It is the  part of forebrain.It links the nervous
system with the endocrine system.
 It is believed that oxytocin and ADH are
produced in the hypothalamus and travel down
the nerves to the posterior lobe of pituitary to
be stored.
2.Pituitary gland:-
Attached to the hypothalamus
at base of brain. Also called as
master gland.
Has 2 portions:-
 


	19. Anterior pituitary:
This portion  releases following hormones:
a. Somatotrophin:
Regulates growth,Affects protein,fat and carbohydrate metabolism.
b. Thyroid stimulating hormone:
Controls secretion of thyroxine from thyroid gland.
c. Adrenocorticrotropic hormone:
Controls secretion of hormones released by adrenal cortex.
d. Follicle stimulating hormone:
Follicle stimulating hormone (FSH) is produced by the pituitary gland in the brain. It is an important hormone for
normal functioning of the reproductive system in men and women. In women, FSH helps control the menstrual
cycle
e. Luteinising hormone:
Play an important role in sexual development and functioning. In women, LH helps control the menstrual cycle
 


	20. f. Melanocyte stimulating  hormone:
Melanocyte-stimulating hormone describes a group of hormones
produced by the pituitary gland, hypothalamus and skin cells. It is
important for protecting the skin from UV rays, development of
pigmentation and control of appetite
g. Prolactin:
Stimulates milk production.
Posterior pituitary:
Does not synthesize its own hormone it does store
and release hormone secreted by hypothalamus.
Anti diuretic hormone(ADH):
A hormone that helps blood vessels constrict and helps the
kidneys control the amount of water and salt in the body.
This helps control blood pressure and the amount of urine
that is made.
Oxytocin:
 


	21. 3.Thyroid Gland:
It is  one of the largest endocrine gland found in the neck below the thyroid cartilage.
It releases
Thyroxine (T4) and tetraiodothyronine (T3) :
Regulates rate of metabolism.
Calcitonin:
Helps to regulate calcium homeostasis.
4.Parathyroid Glands:
Four parathyroid glands are located on the posterior surface of thyroid gland.
They secrete:
Parathormone:
Raises the level of calcium in blood, decreases levels of blood
phosphate.Partially antagonistic to calcitonin.
 


	22. 5.Pancreas (ISLETS OF  LANGERHANS):
Islets of Langerhans is the endocrine part of pancreas.
 Beta cells produces insulin that depresses the blood glucose level.
 Alpha cells produces glucagon that causes an increase in blood
glucose level.
6.Adrenal glands:
A pair of adrenal is present on top of
each kidney.
 Outer layer is called adrenal
cortex.
 Inner layer is called adrenal
medulla
Adrenal medulla produces Adrenalin and Nor adrenalin which
are produced in stress situations.
Adrenalin dilates blood vessels in certain
areas e.g skeletal muscles and increases
cardiac output.
Nor adrenaline constricts blood vessels in
certain areas e.g Gut.
 


	23. Adrenal cortex releases:
Cortisole:
Causes  an increase in blood glucose level mainly by its production from protein.
Aldosterone:
Conserves the level of Na+ ions in blood by preventing their loss from kidney tubules.
Androgens:
Cause development of secondary sexual characters.
7.Ovary:
Ovary produces
Estrogen:
Egg maturation,stimulates secondary sex characters.
Progesterone:
Prepares uterus to receive a fertilized egg.
 


	24. 8.Testes:
Testis produces:
Testosterone:
Promotes sperm  cell production and
development of secondary sex
characteristics,in fetus responsible for
development of sex organs.
9.Pineal Gland:
The pineal gland is a small
endocrine gland in the brain that
produces melatonin, a hormone
that regulates sleep patterns.
 




Download Now

AboutSupportTermsPrivacyCopyrightCookie PreferencesDo not sell or share my personal informationEverand
EnglishCurrent LanguageEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare from Scribd 





