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Endocrine System 
Endocrine System 
The endocrine system includes the organs of the body that secrete hormones directly into body 

fluids such as blood 

It regulates chemical reaction in cells and therefore control functions of the organs, tissues, and 

other cells. Endocrine system is ductless and can release hormone directly into: 

 Target Tissue 

 Or Blood Stream(that carry it to the target tissue 

 

Hormones 
Hormones are chemicals secreted by a cell that affect the functions of other cells. Many are derived 

from steroids that easily cross the cell membrane  

Steroid Hormones 

 Steroid hormones enter through the cell membrane and bind to receptors inside of the 

target cell. 

 These hormones may directly stimulate transcription of genes to make certain proteins. 

 Because steroids work by triggering gene activity, the response is slower than peptide 

hormones. 

Types of steroid hormones 

 Glucocorticoids; cortisol is the major representative in most mammals  

 Mineralocorticoids; aldosterone being most prominent  

 Androgens such as testosterone  

 Estrogens, including estradiol and estrone  

 Progestogens (also known as progestins) such as progesterone  

Peptide Hormones 

 Peptide hormones do not enter the cell directly. These hormones bind to receptor 

proteins in the cell membrane. 

 When the hormone binds with the receptor protein, a secondary messenger molecule 

initiates the cell response. 

 Because peptide hormones are water soluble, they often produce fast responses. 
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Role of the Hypothalamus 
 The thalamus receives sensory information, relays some to the hypothalamus. 

 Hypothalamus monitors the body for temperature, pH, and other conditions. 

 Hypothalamus signals pituitary gland if conditions need to be corrected. 

Hormone Function Dysfunction 

Thyrotropin-
releasing 
hormone 

Stimulate thyroid-stimulating hormone 
(TSH) release from anterior pituitary 
(primarily) 

Nausea, flushing, urinary 
urgency, and mild rise in blood 
pressure  

Dopamine 
(Prolactin-
inhibiting 
hormone) 

Inhibit prolactin released  
from anterior pituitary 

 

Growth 
hormone-
releasing 
hormone 

Stimulate Growth hormone (GH) release 
from anterior pituitary 

Deficiency = reduction in 
muscle mass,  
a decrease in bone mineral 
density  
and increased fatigue 
Increased level = Gigantism, 
abnormal  
body growth 

Somatostatin 
(growth 
hormone-
inhibiting 
hormone) 

Inhibit Growth hormone (GH) release from 
anterior pituitary 
Inhibit thyroid-stimulating hormone (TSH) 
release from anterior pituitary 

 

Gonadotropin-
releasing 
hormone 

Stimulate follicle-stimulating hormone  
(FSH) release from anterior pituitary 
Stimulate luteinizing hormone (LH) release 
from anterior pituitary 

 

Corticotropin-
releasing 
hormone 

Stimulate adrenocorticotropic hormone 
(ACTH) release from anterior pituitary. 

 

Vasopressin 
(antidiuretic 
hormone) 

Increases water permeability in the distal 
convoluted tubule and collecting duct of 
nephrons, thus promoting water 
reabsorption and increasing blood volume. 

High level =   Hyponatremia 
 
Lack  = Diabetes insipidus,  
Polyuria, Polydipsia (thirst) 

 

Role of the Pituitary 
 The pituitary is the “master gland” that signals other glands to produce their hormones 

when needed.  

 The anterior lobe of the pituitary receives signals from the hypothalamus, and responds 

by sending out the appropriate hormone to other endocrine glands. 

 The posterior pituitary receives oxytocin or antidiuretic hormone (ADH) from the 

hypothalamus, relays them to the body as necessary. 
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Pituitary Hormones 

 

Endocrine Hormones 
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Other Hormone-Producing Organs 

 

 

Common Diseases and Disorders 
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Steroids & Anti-Steroids 
Steroids and Anti-Steroids 

Definition of Steroids 
These are chemically related substances with various metabolic effects. They include adrenal 

hormones, sex hormones and cholesterol. 

Classes of Steroids 
The two major classes of steroid hormones are: 

1. Adrenocorticosteroids 

o Glucocorticoids 

o Mineralocorticoids 

2. Adrenal Androgens 

Classification of Adrenal Corticosteroids 
 Beclomethasone 

 Betamethasone 

 Cortisone 

 Desoxycorticosterone 

 Dexamethasone 

 Fludrocortisone 

 Hydrocortisone 

 Methylprednisolone 

 Prednisolone 

 Prednisone 

 Triamcinolone 

The adrenocorticosteroids bind to specific intracellular cytoplasmic receptors in target tissue 

The glucocorticoid receptor is widely distributed throughout the body, whereas the 

mineralocorticoid receptor is confined mainly to excretory organs such as kidney, colon and salivary 

glands. 

GLUCOCORTICOIDS 
Cortisol is the principal hormone glucocorticoid. 

The effects of cortisol are many and diverse. All glucocorticoids are 

1. Promote normal intermediary metabolism. 

2. Increase resistance to stress. 

3. Alter blood cell levels in plasma. 

4. Have anti-inflammatory action. 

5. Affect other components of endocrine system. 

6. Can have effects on other systems. 

Pharmacokineticlrs 

Administration:  orally, some drugs can be administered IV, IM. 
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Dosage: depends on the duration of action, type of prepration and time of day when the steroid is 

administered. 

ADVERSE EFFECTS: 

1. Osteoporosis 

2. Cushing like syndrome 

3. Hyperglycemia 

4. Hypokalemia 

THERAPEUTIC USE 

 To treat Addison’s disease (caused by adrenal cortex dysfunction) 

 Diagnosis of cushing’s syndrome (caused by hypersecretion of glucorticoid) 

 Relief of inflammatory symptoms (reduce the manifestations of inflammation including the 

redness and swelling) 

 Treatment of allergies 

Mineralocorticoid 
Mineralocorticoid helps to control body’s water volume and concentration of electrolytes especially 

sodium and potassium. Aldosterone is the principle hormone 

Mechanism of action 

 Aldosterone acts on kidney tubules and collecting ducts. 

 It causes reabsorption of sodium bicarbonate and water 

 Enhancement of Sodium reabsorption occurs in gastrointestinal mucosa in sweat and 

salivary glands 

 It decreases reabsorption of potassium which with hydrogen lost in urine 

Pharmacokinetics 

 Dosage: oral, intravenous , intramuscular intra-articular , topical ,aerosol 

 Absorption: readily absorbed from GIT 

 Metabolism: it is metabolised by liver microsomal oxidizing enzymes.The metabolites 

are conjugated to glucronic acid or sulphate 

 Exertion: through kidneys 

Therapeutic uses  

 To treat Addison’s disease (caused by adrenal cortex dysfunction) 

 Relief of inflammatory symptoms (reduce the manifestations of inflammation including 

the redness and swelling) 

 Treatment of allergies 

Adverse drugs reactions 

 Osteoporosis 

 Hyperglycemia 

 Hypokalemia 

Adrenal hormones 
Cortex which synthesize and secretes two major classes of hormones. Glucocorticoids and 

mineralocorticoids known as adrenocorticosteroids. Medulla which secretes epinephrine 
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Adrenal cortex zone 
1. Outer zone known as glomerulosa 

2. Middle zone known as fasiculata 

3. Inner zone known as reticularis 

 

 

 Outer zone known as glomerulosa which produces mineralocorticoids like aldosterones 

which are responsible for regulating salt and water metabolism 

 Middle zone known as fasiculata produce glucocorticoids like cortisol which are 

responsible for normal metabolism maintaining and resistance to stress  

 Inner zone known as reticularis which scecretes adrenal androgen like 

dehydroepiandrosterone. 

ANTI-STEROIDS 

ANTI STEROIDS THAT ACT ON GLUCOCORTICOIDES 

 Aminoglutethimide 

 Eplerenone 

 Ketoconazole 

 Metyrapone 

 Mifepristone 

 Trilostane 

ANTI STEROIDS THAT ACT ON MINERALOCORTICOIDS 

 Eplerenosone 

 Drospironone 

 Spironolactone 

Glucosteroid inhibitors 
METYRAPONE 

It interferes with corticosteroid synthesis by blocking the final step 11 hydroxylation in glucosteroid 

synthesis. 

AMINOGLUTETHIMIDE 

The drug act by inhibiting the converstion of cholesterol to pregnenolone. As a result the synthesis 

of all hormonally active steroids is reduced 
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KETOCONAZOLE 

It is an anti fungal agent that strongly inhibits all gonadal and adrenal steroid hormones synthesis. 

TRILOSTANE 

It reversibly inhibits 3ß-Hydroxysteroid dehydrogenase and thus effects aldosterone, cortisol, and 

gonadal hormone synthesis. 

Mifepristone 

It is a potent glucocorticoid antagonist as well as antiprogestin at high doses. 

MOA 

It forms a complex with the glucocorticoid receptor but the rapid dissociation of the drug from the 

receptor leads to faulty translocation into the nucleus. 

Indication 

Its use is presently limited to the treatment of inoperable patients with ectopic ACTH syndrome. 

 

Mineralocorticoid antagonists 
In addition to agents that interfere with aldosterone synthesis there are steroids that compete with 

aldosterone for its receptor and decrease its effect peripherally. 

Progesterone is mildly active in this respect. 

Spironolactone 

 it Is a 7α-acetyl-thiospironolactone. 

 Its onset of action is slow and the effects last for 2-3 days after the drug is discontinued. 

 It has been useful in establishing the diagnosis in some patients and used diagnostically for 

the detection of aldosteronism . 

 Dosage of 300-400 mg/d for 2 weeks are used 
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 Adverse effects reported for spirolactone include hyperkalemia ,cardiac arrhythmia, 

menstrual abnormalities ,sedation ,headache, GIT disturbance and skin rashes. 

Eplerenone 

This aldosterone receptor antagonist is some what more selective then spirolactone and has no 

reported effects on androgen receptor . 

Like spirolactone eplerenone has also been found to reduce mortality in heart failure. The most 

common toxicity is hyperkalemia but this is usually mild. 

Drospirenone 

It is synthetic hormone used in birth control pills and postmenopausal hormone replacement 

therapy pills. Drospirenone and ethinyl estradiol combination is used to prevent pregnancy. 
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Corticosteroids 
Corticosteroids 
Corticosteroids are a class of steroid hormones that are produced in the adrenal cortex. 

Corticosteroids or corticoids refer to natural gluco- and mineralo-corticoids and their synthetic 

analogues 

1. Glucocorticoids:  Substance usually a steroid that activates glucocorticoid receptors. Example: 

Cortisol 

2. Mineralocorticoids: Substance usually a steroid that activates mineralocorticoid receptors. 

Example: Aldosterone 

Glucocorticoids 
Glucocorticoids are those which have important effects on: 

 Fat and protein metabolism  

 Increase resistance to stress 

 Alter blood cell levels in plasma 

 Inflammation 

 Immune system 

 Endocrine system 

Mechanism of Action 

 Binding of free steroid molecule to GR forms an unstable compound therefore 

HSP(stabilizing proteins) and other proteins get dissociated, where GR receptors are located 

in the cytoplasm. 

 The S+GR complex enters the nucleus and binds to Glucocorticoids response element (GRE) 

on gene and regulate transcription by RNA polymerase II thus the resulting mRNA is 

transported to cytoplasm for production of protein. 

 Tissue-specific responses to steroids are made possible by the presence in each tissue of 

different protein regulators that control the interaction between the hormone-receptor 

complex and particular response elements. 
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Mineralocorticoids 
Mineralocorticoids are those which help to control 

 Body’s water volume 

 Concentration of  Electrolytes like sodium and potassium 

Mechanism of Action 

 Aldosterone is the prototype of mineralocorticoid effects which acts on the distal tubule to 

enhance absorption of Sodium, Increase excretion of Potassium and Hydrogen 

 Similar effects occur in colon, sweat gland and salivary gland 
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Explanation of diagram: 

 Aldosterone is naturally present in blood, it enters cytoplasm of the cell by crossing the cell 

membrane. In cytoplasm, It binds with mineralocorticoid receptors (MR).After binding with 

MR it further goes for two processes, first is that it dissociates hsp (stabilizing proteins) and 

as well as other proteins and second is that this complex (aldosterone bind with MR ) enters 

into the nucleus of the cell where it regulates transcription by the help of enzyme RNA 

polymerase II and thus resulting mRNA this mRNA is transported to the cytoplasm for the 

production of the proteins. These proteins are responsible for two mechanisms: first is that 

they increase the absorption of sodium and second is that they enhances the excretion of 

potassium and hydrogen 

Classification of Corticosteroids 
 Betamethasone 

 Cortisone 

 Dexamethasone 

 Fludrocortisone 

 Hydrocortisone 

 Methylprednisolone 

 Prednisone 

 Triamcinolone 
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 Prednisolone 

 

    Inhibitors of AdrenoCorticoid 

 Eplerenone 

 Ketoconazole 

 Spironolactone 

Pharmacokinetics 
 Absorption: Therapeutically given by various routes – orally, IM, IV, topically where oral 

bioavailability of synthetic corticoids is high. 

 Metabolism: Metabolized in liver  

  Excretion: Excreted in urine 

 Dosage: In determining the dosage many factors are needed: 

 Duration of action 

 Type of preperation 

 Time of adminstration 

Clinical Uses of Adrenal Corticosteroids 
o Diagnosis of Cushing syndrome Caused by a hyper secretion of glucocorticoids  

o Replacement therapy for congenital adrenal hyperplasia Resulting from an enzyme defect 

in the synthesis of one or more of the adrenal steroid hormone 

o Relief of Inflammatory Symptoms Rheumatoid and osteoarthritic inflammation and 

inflammatory conditions of the skin. 

o Treatment of Allergies Bronchial asthma, allergic rhinitis and drug serum and transfusion 

allergic reactions 

o Acceleration of lung maturation Respiratory distress syndrome 

Adverse Effects 
 Peripheral edema 

 Increased Appetite 

 Emotional disturbances 

 Increased risk of infection 

 Decreased growth in children 

 Centripetal distribution of body fat  

 Hirsutism 

 Glaucoma 

 Peptic ulcer 

 Osteoporosis 

 Hypokalemia  

 Hypertension 
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Withdrawal 
 Abrupt removal of the corticosteroids causes an acute adrenal insufficiency syndrome 

that can be lethal. 

 There is a possibility of psychological dependence on the drug and withdrawal may 

cause an exacerbation to the disease 

 Doses must be adjusted according to the patients need through trial and error 

 The patient must be monitored carefully.  
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Thyroid hormones and Anti-thyroid drugs 
Thyroid hormones and Anti-thyroid drugs  
Thyroid gland releases three hormones T3 , T4 and calcitonin. T3 is triiodothyronin and T4 is 

tetraiodothyronin also called thyroxin. These hormones normalize growth and development body 

temperature and energy levels. 

T3 contains 59% and T4 contains 69% of iodine as essential part. The ratio of T4 to T3 is 5:1. 

The function of calcitonin is regulation of calcium in normal metabolism of body. Most of the T3 in 

the blood is derived from thyroxine. T3 is three to four times more potent than T4. The affinity of 

receptor site for T3 is about ten times higher than that of T4 

Synthesis of thyroid hormones 
After taking up by thyroid gland iodide undergoes a series of enzymatic reactions that incorporate it 

into active thyroid hormones. The first step is the transport of iodide into the thyroid gland by 

intrinsic follicle cell basement membrane protein called sodium/iodide symporter (NIS) 

At typical cell membrane, iodide is oxidized by  thyroidal  peroxidase to iodine, in which it rapidly 

iodinates tyrosine residues within the thyroglobulin molecule to from mono iodotyrosin(MIT) and di 

iodotyrosin(DIT).This  process is called iodide organification. 

Two molecules of DIT combine to from T4: one molecule of MIT and one of DIT combine to from T3. 

Transport of thyroid hormones 
T4 and T3 in plasma are reversibly bound to protein, primarily thyroxin-binding globulin (TBG). Only 

about 0.04% of total T4 and 0.4% of total T3 exist in free form 

General mechanism of Action of thyroid glands: 
T3 and T4 Dissociated from thyroid – binding proteins, enters the cell by active transport. 

Within the cell, T4 is converted to T3, by 5’-deiodinase, and the T3 enters the nucleus and binds to 

T3 receptor protein. 

The T3 receptor exists in two forms α and β. 

Large number of thyroid hormone receptors are found in the most hormone-responsive tissues 

(pituitary, liver, kidney, heart, skeleton muscle, lung, and intestine), While few receptors sites occur 

in hormone-unresponsive tissues (spleen, testes). 

Effect of Thyroid Hormones 

 The thyroid hormones are responsible for 

o optimal growth  

o development 

 Function and maintenance of all body tissues 

Excess or inadequate amounts result in the sign and symptom of hyperthyroidism or 

hypothyroidism, respectively 

Pharmacokinetics 

 Thyroxine is absorbed best in the duodenum and ileum 
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 Absorption is modified by food, drugs, gastric acidity and intestinal flora. 

 Oral bioavailability of current preparations of L-thyroxine is approx. 80%. 

 In contrast T3 is almost completely absorbed (95%). 

Anti-thyroid agents 
These agents are used to treat hyperthyroidism which is due to exposure of thyroid cells to excess 

amount of thyroid hormones. 

Anti-thyroid agents exert their effect by interfering with the production of thyroid hormones and by 

modifying the tissue response towards these hormones or by glandular destruction with radiation or 

surgery. 

Anti-thyroid agents 

 Thioamides 

 Anion inhibitors 

 Iodides 

 Radioactive iodine 

 Adrenoreceptor-blocking agents (beta blockers) 

 

Thioamides  
This class of drugs includes: 

 Methimazole 

 Propylthiouracil 
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Their major action is blocking iodine organification. 

Propylthiouracil is preferable in pregnancy 

 It crosses the placenta less readily 

 It is not secreted in breast milk 

Pharmacokinetics: 

 Methimazole is completely absorbed but at variable rates.  

 Whereas propylthiouracil rapidly absorbed, reaching peak serum level after 1 hour. 

 The volume of distribution of thioamides approximates total body water with accumulation 

in thyroid gland. 

 Both drugs have shorter half life propylthiouracil has half life of 1.5 hours and methimazole 

of 6 hours. 

 Excreted in urine 

ADRs: 

 Adverse reactions to the thioamides occur in 3-12% of treated patients. 

 Most reactions occur early especially nausea, gastrointestinal distress and dermatitis. 

Iodides 

 Iodides can induce hyperthyroidism or precipitate hypothyroidism. 

 In pharmacological doses the major action is to inhibit hormone release. 

 Iodides should be avoided in pregnancy, since they cross the placenta and cause fetal 

goiter. 

Anion inhibitors 
• Monovalent anions such as perchlorate, pertechnetate and thiocyanate can block uptake of 

iodide by the gland through competitive inhibition of the iodide transport mechanism. 

Radioactive iodine 

 Women in child bearing age should be treated with I131. 

 I131 should not be administered to pregnant or nursing women. 

 I131 is preferred treatment for patient over 21 years. 

 Hypothyroidism occurs in 80% of patients of radioiodine 

Adrenoreceptor-blocking agents (beta blockers) 

 Propranolol, the β-blocker has been most widely studied and used in the therapy of 

thyrotoxicosis . 

 Beta blockers cause clinical improvement of hyperthyroid symptoms but do not typically 

alter thyroid hormone levels. 
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ORAL HYPOGLYCEMIC AGENTS 
ORAL HYPOGLYCEMIC AGENTS 

DIABETES 
A relative or absolute lack of insulin in diabetes mellitus can cause serious hyperglycaemia which if 

left untreated can result in retinopathy, nephropathy, neuropathy and cardiovascular complications. 

TYPES 

TYPE 1 DIABETES: 
The disease is characterized by an absolute deficiency of insulin caused by massive beta-cell 

necrosis. 

TYPE 2 DIABETES: 
The disease is influenced by genetic factors, aging obesity and peripheral insulin resistance. 
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Treatment through oral hypoglycaemic agents 
1. Insulin secretagogues   

a. Sulfonylureas  

b. Glinides  

2. Insulin sensitizers 

a. Biguanides 

b. Thiazolidine 

3. Alpha-glucosidase inhibitors 

a. Acarbose 

b. Miglitol 

4. Dipeptidyl peptidase-IV inhibitor 

a. Sitagliptin 

b. Saxagliptin 

INSULIN SECRETAGOGUES 

 These are the agent that promote insulin release from beta-cells of the pancreas. 

 These agents are useful: 

o In treatment of patients with Type 2 diabetes. 

o One who develops diabetes after age 40 

o Had diabetes less than 5 years 
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CLASSIFICATION 

 

MECHANISM OF ACTION: 

 Stimulation of insulin release by blocking the ATP-sensitive K+ channels, resulting in 

depolarization and Ca2+ influx 

 Reduction in hepatic glucose production (gluconeogenesis) 

 Increase in peripheral insulin sensitivity 

 

INSULIN SECRETAGOGUES

SULFONYLUREAS

FIRST 
GENERATION

Tolbutamide

SECOND 
GENERATION

Glyburide

Glipizide

Glimepride

MEGLITINIDE ANALOGS

Repaglinide

Nateglinide
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PHARMACOKINETICS 

 Given orally 

 Metabolized by liver 

 Excreted by kidney 

 1st generation have short duration (6-12 hrs) while 2nd generation have longer (24hrs) 

ADVERSE EFFECTS 

 Weight gain 

 Hyperinsulinemia 

 Hypoglycemia 

 Caution in renal and hepatic impaired patient as  accumulation may occur 

MEGLITINIDE ANALOGS 

MECHANISM OF ACTION 

 Similar to that of sulfonylureas 

 However in contrast to the sulfonylureas,they have: 

 Rapid onset and short duration 

 Effective in the early release of insulin that is right after meal so known as “Postprandial 

Glucose Regulator” 

PHARMACOKINETICS 

 Well absorbed orally after being taken 1-30min before meal 

 Metabolized by liver 

 Excreted through bile 
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ADVERSE EFFECTS 

 Same that of sulfonylureas 

 Hypoglycemia  

 Severe in case of patient taking lipid lowering drugs 

 Caution in patient with hepatic impairmen 

ALPHA-GLUCOSIDASE INHIBITORS 

MECHANISM OF ACTION: 

 Drugs taken at the beginning of meals 

 They act by delaying the digestion of carbohydrates  

 Both drugs act by reversibly inhibiting membrane bound alpha glucosidase in the 

intestinal brush border 

 This enzyme is responsible for hydrolysis of oligosaccharides to glucose and other sugars 

 They do not cause hypoglycemia 

 When used in combination with the sulfonylureas or with insulin , hypoglycemia may 

develop 

 Acarbose also have little effect on pancreatic alpha-amylase enzyme ,thus interfering 

with breakdown of starch to oligosaccarides 

PHARMACOKINETICS 

 Acarbose is poorly absorbed 

 Metabolized by intestinal bacteria 

 Excreted into urine 

 Miglitol is very well absorbed but has no systemic effects 

 It is excreted unchanged by the kidney 

ADVERS EFFECTS 

 Flatulence 

 Diarrhea 

 Abdominal cramping 

  CONTRAINDCATION 

•  Patients with inflammatory bowel disease, colonic ulceration, or intestinal obstruction 

should not use these drugs 

Dipeptidyl Peptidase-IV Inhibitors 

MECHANISM OF ACTION : 

It inhibit dipeptidyl peptidase IV enzyme which is responsible for the inactivation of incretin 

hormone such as glucagon like peptide-1 

 Increase insulin secretion  

 Delay gastric emptying 

 Supress appetite. 

PHARMACOKINETICS 

 ABSORPTION :  orally well absorbed 

 EXCRETION:  mostly unchanged in the urine 

 DOSE ADJUSTMENT :Recommended for renally compromised patients  
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ADVERSE EFFECTS 

• Generally well tolerated 

Common Adverse Effects :   

 Headache  

 Nasopharyngitis 

Insulin Sensitizer 
It has two classes 

• Biguanides 

• Thiozolidinediones 

These agents lower blood sugar by improving target-cell response to insulin without increasing 

pancreatic insulin secreation. 

Biguanides 

Metformin: 

• Prototype drug of this class 

• Increases glucose uptake 

• Doesn’t promote insulin secreation 

• Drug of choice for type 2 diabetics 

MECHANISM OF ACTION 

• Reduction of hepatic glucose output by inhibiting gluconeogensis 

• Slows intestinal absorption and improves peripheral glucose uptake and utilization 

• Reduce hyperlipidemia 

Pharmacokinetics 

• orally absorbed 

• Excretion is via the urine 

ADVANTAGES: 

• Perpetuates weight loss 

• Can be combined with insulin to reduce insulin requirements 

DISADVANTAGES: 

• Nausea  

• Vomiting 

• Vitamin B-12 deficiency 

CONTRAINDICATION 

• Renal or hepatic dysfunction 

• Acute myocardial infarction 

• Congestive heart failure 

• Severe infection 
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THIAZOLIDINEDIONES (GLITAZONES) 

New class of drugs – acts as agonist to nuclear receptor peroxisome proliferator-activated receptor-   

(PPAR  ) in adipose tissues, skeletal muscle, and liver. 

  Pioglitazone 

• D.O.A more than 24 hrs 

• 10-45 mg  

  Rosiglitazone (withdrawn from the market in oct.2010 b/o risk of heart failure and MI) 

• D.O.A same as pioglitazones 

• 4-8 mg  

MECHANISM OF ACTION 

• Stimulates (nuclear receptor) i.e. PPAR-Y →     promote transcription of insulin responsive 

genes which control glucose and lipid metabolism  

  ↑  insulin sensitivity and    ↓   insulin  resistance. 

• Decrease glucose output by inhibiting gluconeogenesis. 

PHARMACOKINETICS 

• Absorption:  orally well absorbed 

• Metabolism: metabolized by liver ( through different CYP 450 isoenzymes) 

• Protein binding: extensively bound to serum albumin.     

• Excretion :     

o pioglitazone excreted in feces  

o Rosiglitazone primarily excreted in urine. 

ADVERSE EFFECTS: 

• Weight gain 

• Hepatotoxicity (rare) yet LFT are advisable 

CONTRA INDICATIONS: 

• Hepatic failure 

• Pregnancy 

• Lactating mother 

• Children and heart failure. 
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INSULIN 
Insulin 
Insulin is a protein hormone produced by beta islets of langerhans in pancreas. 

It is regulated not only by blood glucose level but also by certain amino acids and other mediators. 

It’s secretion is commonly triggered by high blood glucose level. 

Structure 
It is a polypeptide hormone contain 51 amino acids two chains 

• Alpha chain 30 a.a. 

• Beta chain 21 a.a 

• Held by interchange disulfide bridges 

Biosynthesis 
• Proinsulin, a long single chain protein molecule, is processed within the Golgi apparatus of 

beta cells and packed into granules, where it is hydrolyzed into insulin and a residual 

connecting segment called    C-peptide by removal of four amino acid. 

• Granules within the beta cells store the insulin in forms of crystals consisting of two atoms of 

zinc and six molecules of insulin. 

• The entire human pancreas contains up to 8mg of insulin. 

Secretion 
• Glucose is transported into the beta cell by facilitated diffusion through a glucose 

transporter; elevated concentrations of glucose in extracellular fluid lead to elevated 

concentrations of glucose within the beta cell. 
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• Elevated concentrations of glucose within the beta cell ultimately leads to membrane 

depolarization and an influx of extracellular calcium. The resulting increase in intracellular 

calcium is the primary triggers for exocytosis of insulin-containing secretory granules.  
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Mechanism of Action 
Insulin receptor present on cell membrane where insulin binds to the alpha or beta subunits.  

When insulin binds, it send signals to exocytosis through a complex series. As a result GLUT-4 

activates and causes glucose to enter into the cells. 

Actions 
The action of insulin are: 
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Insulin Delivery System 

1. Standard Delivery 

The standard mode of insulin therapy is done by subcutaneous injection using disposable needles 

and syringes. 

 

 

2.Portable Pen Injectors 

To facilitate multiple subcutaneous injections of insulin, portable pen size injectors have been 

developed. 

 

3. Continuous subcutaneous insulin infusion devices 

Usually placed on belt or in a pocket and, insulin is infused through thin plastic tubing that is 

connected to the subcutaneous inserted infusion set. 

Programming is done through a hand-held unit that communicates wirelessly with the pump. 
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Pharmacokinetics 
• It can given by injection or infusion, as it is peptide so degraded when given orally 

• Insulin is distributed only extracellular. 

• Major organs of insulin degradation are: Liver, Kidney and Muscles 

• 50% of insulin become inactivated in a single pass through liver. 

• Half-life is 4-5 min   

ADRs 
Adverse effects observed with insulin are: 

• Headache 

• Anxiety 

• Tachycardia 

• Confusion 

• Vertigo 

• Diaphoresis  
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Anti-Hypertensive Drugs 
Anti-Hypertensive Drugs 

Definition 
“It is defined as either sustained high systolic B.P of greater than 140mmHg or a sustained high 

diastolic B.P of more than 90mmHg.” 

• 15% population of US is affected. 

• The incidence of high B.P is 4 times more among black than among white. 

• Males are more affected. 
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CLASSIFICATION 

 

DIURETICS 

MOA: 
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Explanation: Diuretics causes increase in urination by either decreasing the sodium, water retention 

or by decreasing peripheral resistance. Decrease in the sodium, water retention causes, decrease in 

blood volume, which causes decrease in cardiac output. In turn decrease in peripheral resistance 

and decrease in cardiac output causes decrease in blood pressure. 

PHARMACOKINETICS: 
• Orally active. 

• Excrete through kidney. 

USES: 
• Decrease blood pressure. 

• Increase urination. 

ADRS: 
• Hypokalemia. 

• Hyperuricemia. (decrease level of uric acid in blood) 

• Hypomagnesemia. 

CONTRA-INDICATION: 
• In renal impaired patients. 

β-Adrenoceptor blocking agent 

MOA of β-Adrenoceptor blocker: 

 

Explanation: Beta receptor blocker decrease the activation of beta receptor, which decrease the 

cardiac output and decrease peripheral resistance causing decrease in blood pressure. 
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Explanation: It may also decrease the renin releases, which decrease the angiotensin II release, 

causing decrease in aldosterone, in turn decreasing Na+ and water retention, which leads to 

decrease blood volume and finally decrease blood pressure. Renin Inhibitor have same mechanism 

as well. 

PHARMACOKINETICS: 
• Orally active 

• Propanolol undergoes extensive first pass effect 

ADRS: 
• Hypotension 

• Bradycardia 

• Fatigue 

• Insomnia 

• Sexual dysfunction 

DRUG WITHDRAWAL: 
• Abrupt withdrawal may include angina  

• myocardial infarction or sudden death 
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ACE INHIBITORs 

MOA: 

 

Explanation: Angiotensinogen is converted into angiotensin I in presence of Renin. Angiotensin I is 

converted in angiotensin II, this conversion is blocked by ACE Inhibitor, causing decrease in cardiac 

output, vasodilation decrease sodium, water retention which leads to decrease in blood pressure. 

USES: 
• Decrease blood pressure. 

• Use to treat diabetic nephropathy. 

• Also effective in the management of patient with chronic heart disease. 

ADRS: 
• Dry cough 

• Rash 

• Fever 

• Altered taste 

• Hyperkalemia 

CONTRA-INDICATION: 
• Should not be used by pregnant women. 

Calcium channel Blocker 
Calcium plays an important role in maintaining the tone of smooth muscles and in contraction of 

myocardium. Calcium channel blockers inhibit the influx of calcium thus relaxing the myocardium, 

ultimately decreasing cardiac output and treating blood pressure. 

PHARMACOKINETICS: 
• Half-life: 3-8 hours. 

• Orally active. 
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• Sustained release medicines are available. 

ADRS: 
• Constipation by verapamil 

• Dizziness 

• Headache 

• Fatigue 

• Hypotension 

Alpha Adrenoceptor Blocking agent 
They decrease peripheral vascular resistance and lower arterial B.P by causing relaxation of both 

arterial and venous smooth muscle 

Centrally Acting Adrenergic Drugs 
CLONIDINE AND METHYL DOPA: Used in treatment of hypertension that has not responded 

adequately to treatment with other drugs. 

Doesn’t decrease blood flow or glomerular filtration, therefore, useful in treating hypertension 

complicated by renal diseases. 

• Orally well absorbed 

• Excreted by kidney 

• It may cause retention 

Clonidine and Methyl dopa both reduce blood pressure by reducing cardiac output, vascular 

resistance or both. 

• Clonidine patches are available which causes less sedation than tablets. 

• Methyl dopa can be used in pregnancy. 

ADRS: 
• Sedation 

• Impaired mental concentration 

• Dry mouth 

• Tachycardia 

• Headache 

• Sweating 

Drugs and their brand names 
• DIURETIC:- Hydrochlorothiazide : DIUZA 

• BETA-BLOCKER:- Carvedilol : Xicard 

• ACE INHIBITOR:- Lisinopril: Trupril 

• ANGITENSIN II RECEPTOR BLOCKER:- Telmisartan : Tasmi, Telsan 

• RENIN INHIBITOR:- Aliskiren: SKIREN 

• CALCIUM CHANNEL BLOCKER:- Verapamil: Isoptin 

• ALPHA-BLOCKER:- Terazosin: HYTRIN 

• Other :- Clonidine: Catapres, Clodict 


