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PHARMACOLOGY OF DRUGS ACTING ON PERIPHERAL NERVOUS SYSTEM 

Organization and Function of ANS 

Nervous System: Nervous system is a complex network of nerves and cell that carry massages 

from the brains and spinal cord to various part of the body. The nervous system includes CNS 

(Central Nervous Systems) and PNS (Peripheral Nervous Systems) 

The CNS is made up of the Brain and Spinal Cord and PNS is made up off the Somatic and 

Autonomic Nervous System 

 

 

 

 

 

 

 

 

 

Peripheral Nervous System 

The portion of NS that is outside of the brain and spinal cord is called PNS. The nerves in the 

PNS connect the CNS to sensory organs such as eye, ear and other organ of the body, muscle, 

blood pressure and gland. 

The PNS include the 12 cranial nerves, the spinal nerves and roots and Autonomic nerve 

specially with the regulation of the heart muscle the tiny muscles that lines the wall of blood 

vessels and glands. 

Central Nervous System 

(CNS)

Sensory Motor 

Peripheral Nervous System (PNS) 

Autonomic Somatic 

Sympathetic Parasympathetic 

Brain Spinal Cord 

NERVOUS SYSTEM 
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The PNS is one of three divisions of ANS defined as Somatic, Sympathetic and Parasympathetic. 

PNS divides in to Sensory and motor nerves depending on whether the bring information to the 

CNS from sensory receptors to carry instructions towards muscle, organ and other effector. 

TYPES OF NERVES FIBERS 

Somatic Afferent  

(Sensory) 

Which Convey impulses from the head, body wall and extremities’ to 

the CNS 

Somatic Efferent (Motor) Which Convey impulses from CNS to the voluntary Muscles. 

Visceral Afferent  

(Sensory) 

Which Convey impulses from the internal organs to the CNS.  

Visceral Efferent   

(Motor) 

Which Convey impulses from the CNS to internal organs gland 

smooth and Cardiac Muscle 

 

AUTONOMIC NERVOUS SYSTEM 

 The autonomic nervous system (ANS) is autonomic (auto = self, nomic = law) or 

involuntary part of nervous system that controls the body activities automatically.  

 The ANS usually operates without conscious control.  

 The centers present in hypothalamus and brain stem regulate ANS activities.  

 The ANS consists Para sympathetic and Sympathetic Nervous System 

 The effects produced by ANS are rapid and the major effector organs are: 

 Smooth muscles i.e change in airway or blood vessel diameter.  

 Cardiac muscles change in rate and force of heart beat. 

 Secretory glands increase or decrease in glandular secretions. 

 The ANS nerve impulses are transmitted from the CNS to peripheral ganglion the fibers of 

preganglionic neurons and from PG to effector on the fibers of neurons. Thus an impulse 

from the CNS must travel on the fibers of postganglionic to neurons to reach an effect or cell 

controlled by that system. 

 In this somatic NS an impulse can travel from CNS to a given effector cell on the fibers of a 

single neuron. Since the gland of the body are controlled by the ANS their receive impulses 

from the CNS via a two neuron Pathway.  
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 The most autonomic drugs exert their effect at the peripheral ganglia or the neuro effector 

functions.  

 

On the basis of anatomical, biochemical, pharmacological, and functional criteria, each such 

pathway can be placed in one of two categories: the sympathetic division or the parasympathetic 

division. The sympathetic and parasympathetic divisions of the ANS can be regarded as 

physiological antagonists, i.e. if one division carries impulses which inhibit a certain function, 

and then the other division usually carries impulse which augments that function. 
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FUNCTION OF ANATOMIC NERVOUS SYSTEM 

Organs sympathetic Parasympathetic 

Heart ↑ Heart rate 

↑ Force of contraction 

↓heart rate 

↓Force of contraction 

Blood Vessels contraction No effect 

Lungs Bronchodilator  Bronchoconstriction 

GIT ↓ motility 

↓  secretion 

Sphincter Constriction 

↑motility  

↑ secretion 

Sphincter dilation 

 

FUNCTION OF ANATOMIC NERVOUS SYSTEM 
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NEUROHUMORAL TRANSMISSION 

Neuro mean Nerve, Humora means Chemical transmission transfer message from one other 

neuron by chemical. 

 It is a process by which a presynaptic cell, on excitation, releases a specific chemical agent (a 

neurotransmitter) to cross a synapse to stimulate or inhibit the postsynaptic cell.  

 The transmission across synapses and neuro effector (or neuromuscular) junctions is 

mediated by chemical substances called Neurohumoral transmitters. 

 Chemical substances called neurotransmitters mediate the transmission of impulses across 

synapses and neuro effector junctions.  

 

STEPS INVOLVED IN NEUROHUMORAL TRANSMISSION 

Transmitter synthesis: For synaptic transmission to take place, molecules of transmitter must 

be present in the nerve terminal. Hence the transmitter syntheses as the first step in transmission. 

For example. NA synthesis from tyrosine 

 

Transmitter storage: After transmitter is synthesized, it must be stored until the time of its 

release. Transmitter storage takes place within vesicles tiny packets present in the son terminal. 

Each nerve terminal contains a large number of transmitter billed vesicles. 

 

Impulse conduction: The resting transmembrane potential is (70 mV) negative inside 

established by high K
+
 permeability of axonal membrane and high axoplasmic concentration of 

this ion coupled unit's low Na
+
 permeability and its active extractions. Stimulations or arrival of 

an electrical impulse causes a sudden increase in Na
+
 conductance depolarization and overshoot 

(reverse polarization), K
+
 ion than move out in the direction of their concentration gradient and 

repolarization occurs.  Ionic distribution in normalized during the refractory period by the 

activation of Na, K
+
 pump. 

 

Transmitter’s release: The transmitter (excitatory or inhibitory) is stored in pre functional 

nerves ending within "Synaptic vessels'. Nerve impulse promotes fusion of vascular and axonal 

membrane, through Ca
+
 entry which fluidized membranes. The release process can be modulated 

by the transmitter itself by other agents through activation of specific receptors located on the 
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prejunctional membrane. The vessels are migiated toward the membrane site and exocytic 

explosion. Release the neurotransmitter presynaptic to post synaptic. 

 

Transmitter action on postjunctional membrane: The transmitter release and combines with 

specific receptors on the postjunctional membrane and depending on its nature induces an 

excitatory postsynaptic potential (EPSP) or an inhibitory postsynaptic potential (IPSP) 

EPSP - If excitatory neurotransmitters act increase in permeability to all cation- Ca
+
 influx 

causes depolarization followed by efflux. 

IPSP - If inhibitory neurotransmitter act increase in permeability to smaller ions. That means 

K and Cl
-
 moves in resulting in hyperpolarization 

 

Removal action of Neurotransmitter: Neurotransmitter is degraded locally e. Acetyl choline is 

restored in Pre-junctional neuron active or diffuse mechanism. The neurotransmitter degraded by 

enzymatic action  

 

 

A process of Excitatory and Inhibitory Neurohumoral transmitter 

Post synaptic membrane 

Presynaptic Membrane 

Relax 
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CO-TRANSMITTER 

 Many (probably all) autonomic nerves have transmitter vesicles that contain other transmitter 

molecules in addition to the primary agents (acetylcholine or norepinephrine).  

 These cotransmitters may be localized in the same vesicles as the primary transmitter or in a 

separate population of vesicles.  

 These substances include ATP (adenosine triphosphate), enkephalins, vasoactive intestinal 

peptide, neuropeptide Y, substance P, neurotensin, somatostatin, and others.  

 Their main role in autonomic function appears to involve modulation of synaptic 

transmission. The same substances function as primary transmitters in other synapses . 

 

A process of release Commission 

 It is established that substance shown to be localized in serves are actually cotransmitters.  

 The substance is synthesized and stored in the nerve and released upon nerve stimulation.  

 The specific receptors for the substance need to be identified on postjunctional sites that, 

when occupied, lead to changes in postjunctional activity.  

 The transport system needs to be present for the substance itself or its breakdown 

products, uptake of which leads to renewal of messenger storage in nerve terminals.  

 It has been particularly difficult to establish cotransmitter roles for the many peptides 

found in nerves, partly because specific receptors and physiological roles have not been 

established for some of these and partly because of the lack of selective antagonists.  



 

 

    The Pioneer Pharmacy Institute of Punjab  

ASBASJSM COLLEGE OF PHARMACY (AN AUTONOMOUS COLLEGE) BELA  

 It is becoming clear that ATP is a primitive signaling molecule that has been retained as a 

cotransmitter in every nerve type in both the peripheral and central nervous systems, 

although the relative role of ATP varies considerably in different species and 

pathophysiological conditions.  

 ATP appears to become a more prominent cotransmitter in stress and inflammatory 

conditions. Most nerves contain and release ATP as a fast cotransmitter together with 

classical fast transmitters such as AC, NA, glutamate, GABA and one or more peptides. 

 

 

 

CLASSIFICATION OF NEUROTRANSMITTER 

 Neurotransmitters, also known as chemical messengers, are endogenous chemicals that 

enable neurotransmission. They transmit signals across a chemical synapse, such as a through 

neuromuscular junction, from one neuron (nerve cell) to another "target" neuron, muscle cell 

or gland cell.  

 These are released from synaptic vesicles in synapses into the synaptic cleft, where they are 

received by neurotransmitter receptors on the target cells. 

 Neurotransmitter can be classified as either excitatory or inhibitory, excitatory 

neurotransmitters functions to activate receptors on the post synaptic membrane and enhance 

the effect of the action potential while Inhibitory transmitters functions to inhibit the 

receptors on post synaptic membrane and decrease the effect of the action potential.  
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 There are many different ways to classify neurotransmitters. Dividing them into amino acids, 

peptides, and monoamines and acetylcholine is sufficient for some classification purposes.  

 

A systematic classification of neurotransmitters 

 

The following major neurotransmitter and functions 

Acetylcholine: Involved in thought, learning and memory within the brain and activates muscle 

contraction in the body and is also associated with attention and awakening 

 

Adrenaline: Adrenaline is primarily a hormone released by the adrenal gland, but some neurons 

may secrete it as a neurotransmitter 

It increases heart rate and blood flow, leading to a physical boost and heightened awareness 

It is produced during stressful or exciting situations 

 

Noradrenaline: In contrast to adrenaline, noradrenaline is predominantly a neurotransmitter that 

is occasionally released as a hormone. It contracts blood vessels and increases blood flow, 

improving attention and the speed at which responsive actions occur 
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Dopamine: It is primarily responsible for feelings of pleasure, but is also involved in movement 

and motivation People tend to repeat behaviours that lead to dopamine release; leading to 

Addictions. Abnormal dopamine secretion is common in specific movement disorders, like 

Parkinson's disease 

 

Serotonin: Contributes to feelings of well-being and happiness Is affected by exercise and light 

exposure, and plays a role in the sleep cycle and digestive system regulation 

 

GABA: Inhibits neuron firing in the CNS - high levels improve focus whereas low levels cause 

anxiety and also contributes to motor control and vision 

 

Glutamate: Most common brain neurotransmitter Regulates development and creation of new 

nerve pathways and hence is involved in learning and memory 

 

Endorphins: Release is associated with feelings of euphoria and a reduction in pain (body's 

natural 'pain killers') Released during exercise, excitement and sex 

 

A systematic classification of neurotransmitters on the basis of function 
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PARASYMPATHOMIMETICS SYSTEM AND DRUGS 

Definition: It is also known as cholinergic drugs or cholinomimetic drugs or Cholinoceptor 

activating drugs. These are the group of drugs which produce effects resembling those produced 

by the stimulation of parasympathetic autonomic nervous system on the target organs.  

Most of the peripheral autonomic nervous system fibers cause synthesis and release of 

acetylcholine. They activate the parasympathomimetic system, thus called cholinergic fibers. 

 

 

 

 

Parasympathetic action can be produced either by stimulation of cholinergic nerve fibers, with a 

release of acetylcholine (ACh) as transmitter, or by the effect of certain drugs, called 

Parasympathomimetics.  

These substances act peripherally on the same effector organs as the neurohormone itself. One 

distinguishes between their ―muscarinic" action on smooth muscles and glands and their 

―nicotinic" action on skeletal muscle and autonomic ganglia. 

 Each of these effects can be antagonized by groups of specific inhibitors, such as 

parasympatholytics and neuromuscular- and ganglion-blocking agents, respectively 
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SYNTHESIS OF ACETYLCHOLINE:  

 Choline is transported from the extra-cellular fluid into the cytoplasm of the cholinergic 

neuron by an energy-dependent carrier system.  

 Choline has quaternary nitrogen and carries a permanent positive charge, and thus, cannot 

diffuse through the membrane.  

 The uptake of choline is the rate-limiting step in acetylcholine synthesis.  

 Choline acetyltransferase catalyzes the reaction of choline with acetyl coenzyme A (CO-A) 

to form acetylcholine an ester in the cytosol.  

 Acetyl CoA is derived from the mitochondria and is produced by the Krebs cycle and fatty 

acid oxidation. 

 

 

 

 

 

 

 

 

 

 

 

 

STORAGE OF ACETYLCHOLINE IN VESICLES:  

 The acetylcholine is stored into presynaptic vesicles by an active transport process coupled to 

the efflux of protons.  

 The mature vesicle contains not only acetylcholine but also adenosine triphosphate (ATP) 

and proteoglycan.  

 The ATP is a transmitter acting at prejunctional purinergic receptors to inhibit the release of 

acetylcholine or norepinephrine. 

 

 

ATP + Acetate + Coenzyme 

A 

Acetate activation reaction 

Acetyl coenzyme A 

Choline acetylase 

Acetylcholine + Co-enzyme A 
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RELEASE OF ACETYLCHOLINE:  

 When an action potential increased by the action of voltage sensitive sodium channels arrives 

at a nerve ending, voltage-sensitive calcium channels on the presynaptic membrane open, 

causing an increase in the concentration of intracellular calcium.  

 Elevated the calcium levels promote the fusion of synaptic vesicles with the cell membrane 

and release of their contents into the synaptic space.  

 This release of acetylcholine can be blocked by botulinum toxin. 

 

BINDING TO THE RECEPTOR:  

 Acetylcholine released from the synaptic vesicles diffuses across the synaptic space, and it 

binds to either of two postsynaptic receptors on the target cell or to presynaptic receptors in 

the membrane of the neuron that released the acetylcholine.  

 The postsynaptic cholinergic receptors on the surface of the effector organs are divided into 

two classes-muscarinic and nicotine 

 

 

A general process of acetylcholine 
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Binding to a receptor leads to a biologic response within the cell, such as the initiation of a nerve 

impulse in a postganglionic fiber or activation of specific enzymes in effector cells as mediated 

by second-messenger molecules. 

 

DEGRADATION OF ACETYLCHOLINE:  

 The signal at the postjunctional effector site is rapidly terminated, because acetyl 

cholinesterase cleaves acetylcholine to choline and acetate in the synaptic cleft.  

 Butyrylcholinesterase, sometimes called pseudo cholinesterase, is found in the plasma, but it 

does not play a significant role in termination of acetylcholine's effect in the synapse. 

 

RECYCLING OF CHOLINE:  

Choline may be recaptured by a sodium-coupled, high-affinity uptake system that transports the 

molecule back into the neuron, where it is acetylated into acetylcholine that is stored until 

released by a subsequent action potential. 

 

CHOLINORECEPTORS 

Cholinergic receptor sites on effector organs or at nerve synapses that are stimulated by 

acetylcholine released by the nerve terminal. After Ach has been released into the synaptic cleft, 

it binds to one of two classes of receptors, usually on the membrane surface of the postsynaptic 

cell. 

 

 

 

 

 

 

 

 

 

 

 

CHOLINORECEPTORS 

MUSCARINIC NICOTINIC 

M1 M3 M2 M4 M5 NN NM 
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MUSCARINIC RECEPTORS:  

These receptors are selectively stimulated by muscarinic and blocked by atropine.  

They are located primarily on autonomic effector cells in heart, blood vessels, eye, smooth 

muscles and glands of gastrointestinal, respiratory and urinary tracts, sweat glands, etc. and in 

the CNS. Subsidiary muscarinic receptors are also present in autonomic ganglia where they 

appear to play a modulatory role by inducing a long-lasting late EPSP. 

 

NICOTINIC RECEPTORS:  

It is members of the ligand-gated ion-channel family, also called inotropic receptors. Nicotinic 

receptors have a pentameric structure forming a central channel which can be open or closed and 

are activated by acetylcholine. Two molecules of acetylcholine are needed for activation of one 

receptor and opening the channel and rapid flow of cations resulting in depolarization and an 

action potential. These receptors are selectively activated by nicotine and blocked by 

tubocurarine or hexamethonium.  

 

 

NICOTINIC RECEPTORS 
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Receptors with location, pathways and structural features: 

Receptor 

Type 

Location Structural Features Pathways 

M1 Nerves Seven transmembrane segments, 

Gq/11 protein linked 

IP3, DAG cascade 

M2 Heart, Nerves, 

Smooth Muscle 

Seven transmambrane segments, 

Gi/0 protein linked 

Inhibition of cAMP 

production, Activation of 

K
+ 

M3 Glands, 

Smooth muscle, 

Endothelium, 

Seven transmambrane segments, 

Gq/11 protein linked 

IP3, DAG cascade 

M4 CNS Seven transmambrane segments, 

Gi/0 protein linked 

Inhibition of cAMP 

production 

M5 CNS Seven transmambrane segments, 

Gq/11 protein linked 

IP3, DAG cascade 

NM Skeletal Muscle, 

Neuromuscular 

Junction 

Pentamers (άβγδ)
1
 Na

+
, K

+
 depolarizing ion 

channel 

NN Postganglionic cell 

body and dendrites 

ά and  β subunits only ά2β2 or 

ά3β3 

Na
+
, K

+
 depolarizing ion 

channel 

 

 

CHOLINERGIC DRUGS 

 Cholinergic drugs are also known as Cholinomimetic, Parasympathomimatic drugs. This 

similar action of acetylcholine. These agents act on the muscarinic and nicotinic receptors. 

 Drug affecting the parasympathetic nervous system mimic, antagonize, or prolong the action 

of Ach at muscarinic receptors.  

 Drugs that mimic or prolong the action of Ach at muscarinic receptors are termed 

parasympathomimetics or cholinomimetics.  
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CALSIFICATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ACETYLCHOLINE: Acetylcholine is a quaternary ammonium compound that cannot 

penetrate membranes. It is an ester of choline with acetic acid. 

Mechanism of action:  

 Acetylcholine acts on both muscarinic and nicotinic receptors.  

 Its mechanism of actions depends on nature of receptor and regulation of path for example 

Acetyl choline act on M2 Receptor present in heart. 

 The G. Protein couple receptor inhibits the Ca
+
 ions Influx regulates through Adenylyl 

cyclase pathway decrease the cAMP relaxant effect in heart.  

 Acetylcholine act on nicotine receptor the entry of Na
+
 and Ca

+
 ions enter inside the cell. 

Action potential is increased, contration in muscle. 

 

Cholinergic Drugs 

Direct Acting  Indirect Acting  

(Anticholinesterase) 

Cholinesterase 

Acetylcholine 

Methacholine 

Bethacholine 

Muscarine 

Pilocarpine 

 

Reversible  Irreversible  

Carbamates 

Carbaryl 

Propoxr 

Aldicarb 

Organophosphates 

Malathion 

Parathion  

Tabun, Serin 

Echiothiophate 

Water Soluble 

Physostigmine 

Tacrine 

Donepezil 

Rivastigmine 

 

Lipid Soluble  

 

Neostigmine 

Pyridostigmine 
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Pharmacology action: 

CVS: The effect of ach on heart is similar to that produced stimulation of vegus. It decreases 

heart rate and may produce cardiac arrest 

Blood Vessels: Acetylcholine causes vasodilation and lowering of blood pressure by an indirect 

mechanism of action. Acetylcholine activates M3 receptors found on endothelial cells lining the 

smooth muscles of blood vessels.  

Smooth Muscle: Effects on smooth muscles by stimulation of phospholipase C, acetylcholine 

elicits: Increase the contraction in smooth muscle. 

Intestine: An increase in tone with sometimes an increase in the peristaltic contractions. 

Nausea and vomiting testify to this simulative action. 

Ureters: Increase in tone of uterus. 

Bronchi: Bronchoconstriction An aerosol of acetylcholine can cause an attack of asthma. 

Secretions (receptors M3): Acetylcholine increases secretion by activation of C phospholipase, 

digestive (abundant saliva), bronchial, cutaneous (sweat and lacrimal secretions).  

Gastrointestinal Tract: acetylcholine increases salivary secretion and stimulates intestinal 

secretions and motility. It also enhanced the bronchiolar secretions. In the genitourinary tract, the 

tone of the detrusor urinae muscle is increased, causing expulsion of urine. 
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Eye: (Receptors M5): Acetylcholine activating the pupillary sphincter muscle of the iris induces 

a decrease of pupil diameter or miosis, which facilitates the flow of aqueous humor and tends to 

lower the intra-ocular pressure. 

Central nervous system: Acetylcholine does not penetrate the blood brain barrier and no central 

effect. It stimulation of nicotinic receptors of the central nervous system induces, by opening of 

cation channels, a depolarization whose consequences are difficult to systematize.  

Nicotinic effects: Acetylcholine acts on nicotinic receptors, receptor-channels, which, in an 

activated state, let sodium and calcium, enter into cells, thus creating a depolarization.  

Autonomic ganglia effects: Acetylcholine is responsible of transmission in the autonomic 

nervous system. The presynaptic nerve releases acetylcholine which, by activating nicotinic 

receptors, induces a depolarization at the origin of a new impulse in the postsynaptic nerve. This 

ganglionic stimulation elicits in its turn a release of acetylcholine by the parasympathetic 

terminations and noradrenaline by the adrenergic terminations. 

Skeletal muscle (NM): The stimulation of nicotinic receptors by acetylcholine is responsible of 

neuromuscular transmission. The stimulation of the motor nerve induces acetylcholine release in 

the synaptic cleft of the neuromuscular junction.  

Indication: It is used to obtain miosis of the iris in seconds after delivery of the lens in cataract 

surgery, and other anterior segment surgery where rapid miosis may be required 

Use: It is generally not used as an administered drag because it is broken down very rapidly by 

cholinesterases, but it is useful in some ophthalmological applications. 

Dose & Brand name: Miochol E 10 mg. Ophthalmic, Miogan Pws 20mg/vial, Intraocular 

 

Methacoline: It acts as a non-selective muscarinic receptor agonist to stimulate the 

parasympathetic nervous system. It is highly active at all of the muscarinic receptors by 

agonizing the muscarinic receptors. It induces bronchoconstriction it is most commonly used for 

diagnosing bronchial hyperreactivity, using the bronchial challenge test. 

Brand Name: Methacholine chloride 320 mg, Methacholine Omega 100mg. 

Bethanicol: It has been used in postoperative/postpartum nonobstructive urine rententation 

neurogenic bladder atony, congenital megacolon and gastroesophageal refleux, 

Side effects are prominent: Bleaching colic, involunatory urination/defication, flushing, 

sweating fall in BP, Bronchospasm. 
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Dose: 10mg to 50 mg oral. 2.5 to 5 mg s.c. Urotonin 25 mg tab. Tablet Urotone, containing 

Bethanechol hydrochloride 25mg tablet. 

 

MUSCARINE:  

Mechanism of action:  

It mimics action of the neurotransmitter acetylcholine by binding muscarinic acetylcholine 

receptors. The M2 and M3 subtypes mediate muscarinic responses at peripheral autonomic 

tissues. Mi and My subtypes are more abundant in brain and autonomic ganglia. M, M3 and Ms 

interact with Gq proteins to stimulate phosphoinositide hydrolysis and the release of intracellular 

calcium.  M2 and Me receptors interact with Gi proteins to inhibit adenylyl cyclase, which 

results in a decrease of intracellular concentration of cyclic adenosine monophosphate (CAMP). 

Contraindication: It is contraindicated in patients with diseases that make them susceptible to 

parasympathetic stimulation, patients who have asthma or COPD or patients who have peptic 

ulcer disease.  

Uses. It is used only for experimental purpose such as glaucoma, postoperative ileus, congenital 

megacolon, urinary retention and xerostomia 

 

PILOCARPINE: It is a choline ester miotic and a positively charged quaternary ammonium 

compound.  

Mechanism of action: It is a cholinergic agent. It increases secretion by the exocrine glands and 

produces contraction of the iris sphincter muscle and ciliary muscle (when given topically to the 

eyes) by mainly stimulating muscarinic receptors. 

Adverse effect: It may produce hypertension after a brief episode of hypotension. Bradycardia 

and tachycardia have both been reported with use of pilocarpine 

Uses: It produces a sustained muscarinic action, on eye and produced miosis. It is used in the 

treatment of glaucoma. Small doses cause fall in blood pressure, the higher doses cause rise in 

blood pressure and tachycardia. 

Brand Names: Pilocarpine nitrate : Pilocar drops, Pilomax eye drops, Pilopress, Carpine, 

Pilagan, Carpine, Locarp eye drops 2%, 4%. 
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Target site of drug acting cholinergic 

 

ANTI CHOLINESTERASE DRUGS 

 Acetyl choline is inactivated by the enzyme acetyl choline esterase.  

 Anti cholin-esterase drugs are also called as cholinesterase inhibitors.  

 These drugs act by inhibiting the enzyme acetyl cholinesterase.  

 This produces accumulation of acetyl choline at cholinergic sites. 
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REVERSIBLE ANTI CHOLINESTERASES 

Pharmacological Actions of Reversible Anticholinesterases  

The pharmacological action of reversible anticholinesterases, are that they produce muscarinic 

type of effect on organs. 

Action on eyes: Anti cholinesterase drugs produce miosis, spasm of accommodation and 

decreases intra occular tension. 

Action on smooth muscles: Bronchioles and ureter are contracted. 

Action on skeletal muscles: On skeletal muscles these drugs cause stimulation followed by 

depression 

On secretions: These drugs stimulate secretions. The bronchial, gastric, pancreatic, lacrimal and 

salivary gland secretions are increased. 

Gastro intestinal tract: The anticholinesterase drugs increase the motility and secretions of 

gastro intestinal tract. 

Uses of reversible anticholinesterases 

 For the treatment and diagnosis of myasthenia gravis. 

 Used in the treatment of Curare and atropine poisoning. 

 Used in the treatment of post-operative ileus (paralytic). 

 Used in reducing intra ocular tension in glaucoma and in the treatment of supraventricular 

tachycardia. 

 

NEOSTIGMINE BROMIDE: It is a white crystalline powder, colorless, odorless, and soluble 

in water. Neostigmine is available as Bromide and Neostigmine Methyl Sulphate. 

Mechanism of action: Neostigmine inhibits destruction of acetylcholine which increases 

concentration at sites where acetylcholine is released. This help in transmission of impulses 

across Myoneural Junction. 

Indications: Myasthenia gravis, post-operative ileus, bladder distention. 

Dosage: Adults: 15 to 30 mg daily orally, I.V., 1-5 mg with atropine 0.4 mg to 1.25 mg. 1 to 3 

hourly. Adult: IM/SC 0.25 mg to 1 mg every 4 to 6 hourly for 2 to 3 days. 

Children: orally: 2 mg per kg body weight per day in divided doses 3 to 4 hourly. Post-operative 

ileus, abdominal distention. 

Brand names: Neostigmine bromide: Injection Muver, Myostigmine, Prostigmin, 0,5mg/ml. 
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Contraindications: Hypersensitivity to bromides, intestinal obstruction. 

Side effects: Vomiting, diarrhea, nausea, cramps, increased peristalsis, salivary and increased 

gastric secretions. Miosis, blurred vision, lacrimation, visual changes, hypotension, ECG 

changes, syncope, cardiac arrest, dyspnea, respiratory arrest. Skin rash, urticaria, headache, 

sweating, weakness, drowsiness, loss of consciousness. 

Use with precautions: Pregnancy, hypotension, asthma, lactation, and children. 

Pharmacokinetics: Orally onset action 45 to 60 minute duration of action to 4 hours, IM: onset 

action 10 to 30 minutes, duration 2 to 4 hours, IV onset 4 to 8 minutes. Excreted in urine 

Drug interaction: Quinidine, aminoglycosides, anesthetics decrease action of Neostigmine. 

Treatment of over dose: Injection atropine sulphate 1 to 4 mg I.V. 

 

PHYSOSTIGMINE:  

 It is an alkaloid obtained from calabar bean the seed of physostigma venenosum.  

 It is an odourless, colourless crystals, becomes pink on exposure to light and air.  

Mechanism of action:  

It increases acetylcholine at cholinergic nerve endings and reverses central, peripheral 

anticholinergic effect.  The drug Physostigmine increases acetylcholine at cholinergic nerve 

endings, it reverses central and peripheral anticholinergic effects. 

 

Indications: To reverse CNS effect of diazepam, anticholinergic, hereditary ataxia, 

antidepressant, Alzheimer's disease. 

Dosage: Overdose of anticholinergics 
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Adult: IM or IV injection 2mg. Administer 1mg per minute may repeat after 5 to 10 minutes 

Child: IM/IV injection 0.02 mg per kg body weight not more than 0.5mg per minute 

Contraindications: Hypotension, cardio vascular disease, asthma, gangrene, diabetes. 

Side effects: Urticaria, rash, head ache, sweating, drowsiness, vomiting, diarrhea, cramps. 

bradycardia, syncope, hypotension, respiratory depression, miosis, blurred vision lacrimation 

Pharmacokinetics: Peak concentration 5 minutes, duration 45 to 60 minutes, excreted in urine, 

crosses blood brain barrier. 

Drug interactions: Aminoglycosides, anesthetics, quinidine decrease action of physostigmine. 

Uses: It is used in Alzheimer disease, Ataxia, Diazepam poisoning. 

IRREVERSIBLE ANTI CHOLINESTERASES 

ORGANO PHOSPHORUS COMPOUNDS:  

 These compounds are esters of phosphoric acid.  

 These organophosphorus compounds are powerful inhibitors of cholinesterase.  

 These are very highly toxic and long acting.  

 These are not used therapeutically for the treatment of human beings.  

 The organo phosphorous compound can be absorbed through all routes including skin and 

lungs as they are highly lipid soluble.  

 These are mainly used an agricultural Insecticide.  

 The workers handling large quantities may suffer from toxicity because these drugs 

(substances) may enter in the body by ingestion, skin contamination and inhalations 

 

MALATHION 

It is a parasympathomimetic organophosphate compound that is used as an insecticide for the 

treatment of head lice.  

It is an irreversible cholinesterase inhibitor and has low human toxicity.  

It is a nonsystemic, wide-spectrum organophosphate insecticide.  

It inhibits acetylcholinesterase activity.  

It catalyze and hydrolysis of the neurotransmitter acetylcholine into choline and acetic acid, a 

reaction necessary to allow a cholinergic neuron to return to its resting state after activation. 

Brand name: Malathion 0.005 g/mL lotion, Ovide 0.005 g/Iml. lotion. 
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CARBAMATES 

CARBARYL  

 It is a cholinesterase inhibitor and is toxic to humans.  

 It is insecticides are slowly reversible inhibitors of the enzyme acetylcholinesterase.  

 They resemble acetylcholine, but the carbamoylated enzyme undergoes the final hydrolysis 

step very slowly compared with the acetylated enzyme generated by acetylcholine 

(microseconds).  

 They interfere with the cholinergic nervous system and cause death because the effects of the 

neurotransmitter acetylcholine cannot be terminated by carbamoylated acetyl cholinesterase. 

 

POISONING WITH ORGANO PHOSPHORUS COMPOUNDS 

The poisoning with organophosphorus compound occurs because of the reasons. 

 Organophosphorus compounds like malathion, parathion are used as insecticides in 

agriculture, person with occupation in spraying insecticides may be have poisoning by 

inhaling, skin contamination. 

 Accidental poisoning by eating agricultural products like vegetables, fruits and products 

sprayed with the insecticides. 

 By ingestion of these compounds with all intention having suicidal tendency 

 The poisoning with these insecticide compounds is quite commonly observed among 

agricultural workers. 

Signs and symptoms of poisoning are: 

 Gastrointestinal symptoms like vomiting, nausea, abdominal cramps, and diarrhea. 

 Respiratory tract problems like saliva, sweat, and bronchial secretions. Fall in blood pressure 

and weakness. 

 On eyes pupillary effect like miosis, spasm of accommodation. 

 Action on CNS, like depression, anxiety, confusion, giddiness and coma. 

Treatment of poisoning:  

 Atropine sulphate antagoniser muscarinic symptoms, 

 Atropine is given 2mg IV every 10 to 15 minutes till dryness of mouth occurs. 

 Keep the patient in fresh air, open place. Wash the skin and mucous membrane with soap and 

water 
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 Hospitalize the patient maintain blood pressure, control of convulsion with Diazepam. 

 To maintain respiration, maintain air way. Death occurs generally due to respiratory failure. 

 Termination of further exposure of individual to the poison. 

Cholinesterase Reactivators: These compounds reactivate the enzyme cholinesterase. They act 

by dephosphorylating the phosphorilated cholinesterase. The free enzymes can inactivate 

acetylcholine. The following compounds acts as reactivators. 

1. Pyridine-2-aldoxima methiodide (P-2. AM) 

2. Mono ISO nitraso acetone (MINA) 

3. Di acetyl monoxime (D.A.M.) 

 

 

PARASYMPATHOLYTIC 

Drugs which bind with the cholinergic receptors and black the action of the acetylcholine is 

called anticholinergics drug. It is also know as muscarinic receptors antagonists, cholinolytics or 

parasympatholytics. Parasympatholytic drug can be classified as: 

CLASSIFICATION 
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ATROPINE: Atropine is obtained from Atropa belladonna, and Datura stramonium. 

Scopolamine is found in the shrub Hyoscyamus niger and Scopolia carniolica.  

Mechanism of Action: Atropine is a competitive antagonist of the actions of acetylcholine and 

other muscarinic agonists. Atropine competes for a common binding site on all muscarinic 

receptor. Cardiac muscle muscarinic receptors are blocked. Muscarinic receptors in exocrine 

glands, smooth and ganglia and intramural neurons are also blocked by atropine. It indicates that 

muscarinic receptors are constitutively active, and most drugs that block the actions of 

acetylcholine are inverse agonists (including atropine) that shift the equilibrium to the inactive 

state of the receptor. The receptors antagonized by atropine are the peripheral structures that are 

stimulated or intihited by muscarine (i.e., exocrine glands, smooth and cardiac muscle). 

Responses to postganglionic cholinergic nerve stimulation also may be inhibited by atropine but 

this occurs less readily than with responses to injected (exogenous) choline esters. 

 

Pharmacological Action 

CVS: Atropine initially produces bradycardia, a central action (increase in vagal activity), It's 

slightly larger doses produce the tachycardia due to M2 receptor blockade and cardiac output is 

also increased. The Atropine-like drugs antagonize the fall in B.P. caused by choline esters. 

Atropine alone cannot affect B.P. 

Salivery glands: Atropine blocks waterly salivary secretions induced by parasympathetic 

stimulation. The drug which decreased salivary flow is termed as an anhidrotic such as Atropine. 

Other secretions: Atropine reduces secretions of nose, pharynx bronchi and reduces secretions 

of sweat. It has little effect on pancreatic and intestinal secretions. 
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Gastric secretions: Atropine does not affect normal peristaltic movement. It relieves only 

hypermotility. Atropine can reduce the volume and total acidity of gastric secretions. Atropine 

blocks the secretions increased by parasympathomimetic drugs. 

Biliary tract: Atropine produces an antispasmodic action on biliary tract. 

Bronchi : Atropine relaxes smooth muscles of bronchi. It reduces the secretions so it is not 

recommended in the treatment of bronchial asthma. 

Urinary bladder: (Urinary tract). Atropine of reduces the tone of urinary bladder and tends to 

produce urinary retention. 

Eye : Atropine produces mydriasis by blocking the cholinergic supply. Atropine causes increase 

in focal length of the lens. Individual can see the objects at long distance, cannot constrict the 

pupil for seeing near objects or in response to bright light. Atropine cause increase in occular 

tension. 

Uterus: Atropine does not have any signification action on uterus, 

CNS: Atropine in therapeutic doses stimulates the medullary vagal nuclei. It antagonises the 

respiratory depression caused by toxic doses of anti cholinesterases. 

Pharmacokinatics: Atropine i.e. belladonna alkaloids are well absorbed orally and parenteral 

administration. Atropine crosses the placental barrier and also is secreted in breast milk. It is 

partially metabolized in the liver and partly excreted unchanged by kidneys 

Contraindications: Atropine generally is contraindicated in patients with glaucoma, pyloric 

stenosis or prostatic hypertrophy, except in doses ordinarily used for preanesthetic medication. 

Atropine Sulfate Injection, USP should be used with caution in all individualsover 40 years of 

age. 

Side Effects: Most of the side effects of atropine are directly related to its antimuscarinic action. 

Dryness of the mouth, blurred vision, photophobia and tachycardia commonly occur with 

chronic administration of therapeutic doses. Constipation and difficulty in micturition may occur 

in elderly patients.. 

Toxic effects of Atropine 

1) Due to toxicity, there is difficulty in speech, swallowing and dry mouth. 

2) The skin becomes dry and there is increase in the body temperature. 

3) There is mydriasis and paralysis of accomodation (cycloplegia). 

4) There is urinary urgency and difficulty in micturition. 
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5) The excitement, restlessness and there is motor incordination. 

Atropine is used for following purposes. 

1) As a biliary antispasmodic. 

2) As preanaesthetic medication. 

3) In organophosphorous poisoning. 

4) In peptic ulcers to decrease the secretion of acid. 

5) In the colic of the gastro intestinal tract, renal colic. 

6) It is used as a mydriatic and cycloplegic in ophthalmic use. 

7) Atropine is used in the treatment of Parkinsonism. 

8) It is also used to control nocturnal enuresis in children. 

Dose: Initial single doses in adults vary from around 0.5 mg to 1 mg (5 - 10 mL of the 0.1 

mg/ml solution) for antisialagogue and other antivagal effects, to 2 to 3 mg (20 - 30 mL of the 

0.1 mg/ml solution) as an antidote for organophosporous or muscarinic mushroom poisoning. 

When used as an antidote, the 2 to 3 mg dose should be repeated no less often that every 20 to 30 

minutes until signs of poisoning are sufficiently lessened or signs of atropine poisoning. 

 

SCOPOLAMINE: It is also known as Hyoscine. It is a belladonna alkaloid, is an anticholinergic 

agent. 

Mechanism of action: It acts:  

i) As a competitive inhibitor at postganglionic muscarinic receptor sites of the parasympathetic 

nervous system and  

ii) It act on smooth muscles that respond to acetylcholine but lack cholinergic innervation. It 

binds to muscarinic receptors. This prevents acetycholine from binding to and activating the 

receptors which would result in contraction of the smooth muscle. The inhibition of contraction 

reduces spasms and their related pain during abdominal cramping. 

Pharmacological Action: It possesses the same pharmacologic properties as atropine, but in 

some cases to differing degrees. The vagolytic action of scopolamine is less than that of atropine, 

as is its effect in producing mydriasis. In addition, whereas atropine produces a stimulation of the 

CNS, scopolamine depresses the cerebral cortex. Scopolamine possesses a more intense drying 

effect than atropine. 
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Side effect: It has possible side effects are excitement, restlessness, disorientation, and delirium 

during the postoperative recovery period. This does not occur with atropine or glycopyrrolate. 

Emergence delirium, as it is known, is more likely to be observed in the very young or older 

adult patient. 

Pharmacokinetics: It is well absorbed by transdermal patch. The oral bioavailability is 27% and 

0.25% ophthalmic solution is rapidly absorbed after ocular administration. The distribution is not 

well characterized, but may be reversibly bound to plasma proteins and is known to cross the 

placenta and blood-brain barrier. Time to peak concentration after transdermal administration is 

24 hours. It is extensively metabolized and conjugated. The renal excretion is less than 10%, and 

less than 5% is unchanged. 

Uses: It is a medication used to treat motion sickness and postoperative nausea and vomiting. 

It is also sometimes used before surgery to decrease saliva. It is used antimuscarinic, agent. It is 

used to treat pain and discomfort caused by abdominal cramps, menstrual cramps, or other 

spasmodic activity in the digestive system. It is also effective at preventing bladder spasms 

Dosage: The usual adult dose is 0.32 to 0.65 mg 10 to 15 minutes before the procedure. The dose 

for children 6 months to 3 years old is 0.1 to 0.15 mg; for children 3 to 6 years old, 0.15 to 0.2 

mg; and for children 6 to 12 years old, 0.2 to 0.3 mg. 

Brand Name: Buscopan 10mg/kg, Buscopan Sup 10mg. Suppository, Hyoscine Butylbromide 

Injection Sandoz Standard 20 mg.kg. 

 

SEMI-SYNTHETIC DERIVATIVES OR ATROPINE SUBSTITUTES 

Synthetic and semisynthetic substitutes have been developed of atropine, owing to its general 

non-selectivity in action and adverse effects. 

Quaternary compounds: These have certain common features: It Incomplete oral absorption 

and Poor penetration in the brain and eye. The central and ocular effects are not seen after 

parenteral/oral administration. 

These compounds elimination rate is generally slower and the majority are longer acting than 

atropine. They have higher nicotinic blocking property and some ganglionic blockade may occur 

at the clinical doses → postural hypotension however, impotence are additional side effects. 

These compounds at high doses occur the neuromuscular blockade at some degree. 
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HOMATROPINE : It is a competitive muscarinic receptor antagonist with a bulky aromatic 

group in place of the acetyl group of acetylcholine. 

Mechanism of action: It is expected to act in a similar manner as atropine, producing similar  

parasympatholytic effects due to the blocking muscarinic receptors and cholinergic signalling 

pathways. It blocks the response of the iris sphincter muscle and cause the pupil to become 

unresponsive to light upon dilation or mydriasis. It also blocks the accommodative muscle of the 

ciliary body to cholinergic stimulation. Refer-fig glaucoma Indication: It is indicated as an 

overdose-rescuing agent in combination with hydrocodone antitussive. It is also indicated for the 

induction of mydriasis with ophthalmic solutions. 

Uses: It is an anticholinergic drug that acts as an antagonist at muscarinic acetylcholine 

receptors. It is used as antitussive agent. 

Brand Name: Isopto Homatropine 2%, Homatropine eye drops, Homide 1%, 2% eye drops. 

 

ATROPINE SULPHATE 

It is colourless, odourless white crystalline powder. It is soluble in water.  It is a derivative of 

tropane, a nucleus found in many alkaloids.  

Mechanism of action: 

Atropine blocks acetyl choline at parasympathomimetic neuro effector sites, increases cardiac 

output by blocking vagal stimulation in the heart. 

Indications: Insecticide poisoning, bradycardia, before surgery to decrease secretions, 

antispasmodic bronchodilator, allergic and inflammatory disease of the eye. 

Dosage: 

Insecticide poisoning : Adult and child IM or IV 2mg hourly untill muscarinic symptoms 

disappears. 

Presurgery: Adult: sc, im, IV 0.4 to 0.6 mg before anaesthesia. Child 0.1 to 0.4 mg half hour 

before surgery. 

Contraindications : Hypersensitivity, GI obstruction, ulcerative collitis, myasthenia gravis, 

thyrotoxicosis. Asthma, acute haemorrhage, liver disease, pregnancy, lactation. 

Side effects: Decrease sweating, suppression of lactation, dry skin, skin rash, flushing, blurred 

vision, pupil dilatation, hypotension, tachycardia, ectopic ventricular beats, dry mouth, nausea, 
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vomiting, constipation, altered taste, anxiety, insomnia weakness, headache, confusion, 

psychosis, dysuria, impotence, hesitancy, retention of urine. 

Pharmacokinetics: Well absorbed orally. IM, SC, plasma half-life 13 to 40 hours, excreted by 

kidneys, crosses placental barrier, excreted in breast milk, duration 4 to 6 hours. 

Drug interaction: Antacids decrease effect of atropine. Atropine decrease effect of 

Phenothiazines. 

Brand names: Atropine sulphate : Injection Atrosulf, Atro, Tropine injection 0.6mg per art one 

ml. Atrisol, Atrisolon eye drops. 

HYOSCINE BUTYL BROMIDE: It was first registered in Germany in 1951 and marketed in 

1952, and has since become available worldwide both as a prescription drug and as an over- the-

counter medicine in many countries. Hyoscine butyl bromide 20–40 mg oral, i.m.,s.c., i.v. is less 

potent and longer acting than atropine. 

Pharmacokinarics. After oral administration, The plasma concentrations of the drug generally 

being below the limit of quantitation. The bioavailability is estimated from renal excretion, was 

generally <1%. However, because of its high tissue affinity for muscarinic receptors, it remains 

available at the site of action in the intestine and exerts a local spasmolytic effect 

Uses: It is used for esophageal and gastrointestinalspastic conditions. revealed that hyoscine 

butylbromide is an anticholinergic drug with high affinity for muscarinic receptors located on the 

smooth-muscle cells of the GI tract. Its anticholinergic action exerts a smooth-muscle 

relaxing/spasmolytic effect. 

Brand Name: It is available in tab and injection form BUSCOPAN 10 mg tab., 20 mg/ml amp 

IPRATROPIUM BROMIDE: Ipratropium bromide, a synthetic ammonium compound 

structurally similar to atropine. 

 Mechanism of action: Ipratropium bromide is an anticholinergic agent. It blocks muscarinic 

cholinergic receptors, without specificity for subtypes, resulting in a decrease in the formation of 

cyclic guanosine monophosphate (CGMP). Most likely due to actions of cGMP on intracellular 

calcium, this results in decreased contractility of smooth muscle. 

Pharmacokinetics: It is absorbed by Inhalation (local)-minimal; Nasal-rapid and minimal. 

The volume of distribution is 4.6L/kg.) It bound to plasma albumin and al-acid glycoproteins. It 

is and the binding Minimally (0 to 9% in vitro) It is partially metabolized to at least 8 metabolites 

formed primarily via hydrolysis and conjugation. The main metabolites are N-
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isopropylnortropium methobromide. These metabolites appear to be inactive. The initial 

distribution-phase half-life (t1/2 a) and terminal elimination-phase half-life (t1/2 b) were 0.07 

and 1.6 hours, respectively. 

Brand Name: IPRAVENT 20 pg and 40 pg/puff metered dose inhaler, 2 puffs 3-4 times daily, 

250 pg/ml respirator soln., 0.4-2 ml nebulized in conjunction with a B2 agonist 2-4 times daily 

SYNTHETIC ANTICHOLINERGIC DRUG  

MYDRIATICS: A mydriatic is an agent that induces dilation of the pupil. Drugs such as 

tropicamide are used in medicine to permit examination of the retina and other deep structures of 

the eye, and also to reduce painful ciliary muscle spasm. The pupil dilates in 30-40 min, 

cycloplegia takes 1-3 hours. 

CYCLOPENTOLATE: It is blocked muscarinic receptors, cyclopentolate produces dilatation 

of the pupil (mydriasis) and prevents the eye from accommodating for near vision 

(cycloplegia). It is blocks the muscarinic receptors, cyclopentolate produces dilatation of the 

pupil (mydriasis) and prevents the eye from accommodating for near vision (cycloplegia). It is 

indicated mainly to produce mydriasis and cycloplegia for diagnostic purposes 

Brand Name: Cyclomid eye 0.5%, 1%; Cyclogyl 1% eye drops. 

TROPICAMIDE: It is one of the muscarinic antagonists with pharmacologic action similar to 

atropine and used mainly as an ophthalmic parasympatholytic or mydriatic. It blocks the 

receptors in the muscles of the eye (muscarinic receptors). These receptors are involved 

controlling the pupil size and the shape of the lens. By blocking these receptors, it produces 

dilatation of the pupil (mydriasis) and prevents the eye from accommodating for near vision 

(cycloplegia). It is given as eye drops to dilate the pupil and relax the lens so that eye 

examinations can be carried out thoroughly. 

Brand Name: Optimide, Tropicamet, Tromide 0.5%, 1.0% eye drops. Tropac-P, Tropicamet 

Plus 0.8% with phenylephrine 5% eye drops. 

QUATERANARY COMPOUND 

PROPANTHELINE: It is medication that reduces the effect of acetylcholine, a chemical 

released from nerves that stimulate muscles, by blocking the receptors for acetylcholine on 

smooth muscle (a type of muscle). 

Mechanism of action: It acts on (1) a specific anticholinergic effect (antimuscarinic) at the 

acetylcholine-receptor sites and (2) a direct effect upon smooth muscle (musculotropic). 
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Indication: For the treatment of enuresis. It has also been used for hyperhidrosis, and cramps or 

spasms of the stomach, intestines or bladder. 

Uses: It also has a direct relaxing effect on smooth muscle. It is used to treat or prevent spasm in 

the muscles of the gastrointestinal tract in the irritable bowel syndrome. It also prevent inhibits 

gastrointestinal propulsive motility and decreases gastric acid secretion and controls excessive 

pharyngeal, tracheal and bronchial secretions 

Dose: 15–30 mg oral used for peptic ulcer and gastritis. 

Brand Name: Probanthine 15 mg tab, Pro-banthine Tablets 15mg, Propanthel Tab 15mg Sini 

CLIDINIUM: It is a synthetic anticholinergic agent it has antispasmodic and antisecretory effect 

on the gastrointestinal tract. 

Mechanism of action: It inhibits muscarinic actions of acetylcholine at postganglionic 

parasympathetic neuroeffector sites primarily by inhibiting the M1 muscarinic receptors. 

Uses: It is used as antispasmodic and antisecretory effect on the gastrointestinal tract. Itinhibits 

muscarinic actions of acetylcholine at postganglionic parasympathetic neuroeffector sites. It is 

used for the treatment of peptic ulcer disease.  

Brand name: Spasril, Equirex 2.5 mg tab with chlordiazepoxide 5 mg. Normaxin 2.5 mg with 

dicyclomine 10 mg and chlordiazepoxide 5 mg. 

PIPENZOLATE METHYL BROMIDE: It is an antimuscarinic (anticholinergics) drug. 

Mechanism of action: It is an anticholinergic drug. It exerts its action by inhibiting muscarinic 

(cholinergic) receptors on smooth muscles and prevents the effect of acetylcholine. Inhibition of 

acetylcholine produces relaxation of smooth muscles of the gastrointestinal tract and 

genitourinary tract and reduces the painful spasm and cramp. 

Contraindication: In addition, it should not be used if you have the following conditions: 

Hypersensitivity, Intestinal obstruction, Paralytic ileus and undiagnosed abdominal pain 

Uses: It is a medicine that is used for the treatment of gastrointestinal spasms, Flatulent 

dyspepsia and other conditions 5–10 mg (children 2–3 mg) oral; used for flatulent dyspepsia, 

infantile colics and other gastrointestinal spasm. 

Brand name: Piptal, Pipen 4 mg + dimethylpolysiloxane 40 mg/ml drops. 

ISOPROPAMIDE: Isopropamide iodide is a long-acting quaternary anticholinergic drug. 

Mechanism of action: It inhibits parasympathetic nerve impulses by selectively blocking the 

binding of the neurotransmitter acetylcholine to its receptor in nerve cells. The nerve fibers of the 
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parasympathetic system are responsible for the involuntary movements of smooth muscles 

present in the gastrointestinal tract. Inhibition here decreases acidity and motility, aiding in the 

treatment of gastrointestinal disorders. 

Indication: For peptic ulcer, gastritis, hyperchlorhydria, functional diarrhea, irritable or spastic 

colon, pyloroduodenal irritability, pylorospasm, acute nonspecific gastroenteritis, biliary 

dyskinesia and chronic cholelithiasis, duodenitis, gastrointestinal spasm; 

Uses: It is used in the treatment of peptic ulcer and other gastrointestinal disorders marked by 

hyperacidity and hypermotility. 

Brand Name: Isopropamide chloride, Isopropamide iodide, Stelabid, Gastabid 5 mg tab. with 

trifluoperazine 1 mg. 

TERTIARY AMINE 

DICYCLOMINE: It is an anticholinergic drug, a medication that reduces the effect of 

acetylcholine, a chemical released from nerves that stimulates muscles, by blocking the receptors 

for acetylcholine on smooth muscle. 

Mechanism of action: the mechanism of action of dicylomine in two way (1) a specific 

anticholinergic effect (antimuscarinic) at the acetylcholine-receptor sites and (2) a direct effect 

upon smooth muscle (musculotropic). 

Indication: It is for the treatment of functional bowel/irritable bowel syndrome including 

Colicky abdominal pain; diverticulitis 

Uses: it is used as an antispasmodic and in urinary incontinence. It is used to treat or prevent 

spasm in the muscles of the gastrointestinal tract in the irritable bowel syndrome.  

Dose: Bentylol, tab. 20 mg oral/i.m., children 5–10 mg, Bentyl tab. 20.6 mg/1 oral. Bentylol 

syrup, Bentylol Dospan 30mg tab. Dicyclomine Cap 10mg, Dicyclomine Hydrochloride 

Injection USP 

PIRENZEPINE: It belongs to a group of medications called antispasmodics/ anticholinergics. 

Mechanism of action: It is a muscarinic receptor antagonist and binds to the muscarinic 

acetylcholine receptor. The muscarinic acetylcholine receptor mediates various cellular 

responses, including inhibition of adenylate cyclase, breakdown of phosphoinositides and 

modulation of potassium channels through the action of G proteins. 

Indication: It is for the treatment of peptic ulcer, gastric ulcer, and duodenal ulcer. 
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Uses: It promotes the healing of duodenal ulcers and due to its cytoprotective action is beneficial 

in the prevention of duodenal ulcer recurrence. It is used to relieve cramps or spasms of the 

stomach, intestines, and bladder. It is used to treat duodenal or stomach ulcers or intestine 

problems.  

Dose: 100-150 mg/day oral; 

Brand name Gastrozepin Tab 50mg. 

VASICOSELECTIVE DRUGS: 

OXYBUTYNIN: It is an anticholinergic medication used to relieve urinary and bladder 

difficulties, including frequent urination and inability to control urination, by decreasing muscle 

spasms of the bladder 

Mechanism of action: It is a direct antispasmodic effect on smooth muscle and inhibits the 

muscarinic action of acetylcholine on smooth muscle. No blocking effects occur at skeletal 

neuromuscular junctions or autonomic ganglia (antinicotinic effects). Particularily inhibiting the 

M1 and M2 receptors of the bladder, detrusor activity is markedly decreased. 

Indication: Recommended for the treatment of overactive bladder with symptoms of urge 

urinary incontinence, urgency, and frequency. Oxybutynin relaxes bladder smooth muscle 

Uses: It is an anticholinergic medication used to relieve urinary and bladder difficulties, 

including frequent urination and inability to control urination, by decreasing muscle spasms of 

the bladder.. 

Dose: 5 mg BD/TDS oral; children above 5 yr 2.5 mg 

Brand name: Oxybutin, Cystran, Oxyspas 2.5 mg and 5 mg tabs. Ditropan Syrup 1mg/ml, 

Ditropan Tablets 5mg, Ditropan XL -(10mg) tab.,BD. 

FLAVOXATE: It is a spasmolytic flavone derivative that acts by relaxing the smooth muscle in 

the urinary tract. 

Mechanism of Acton: Its mechanism of action is not clear. It acts as a direct antagonist at 

muscarinic acetylcholine receptors in cholinergically innervated organs. Its anticholinergic- 

parasympatholytic action reduces the tonus of smooth muscle in the bladder, effectively reducing 

the number of required voids, urge incontinence episodes, urge severity and improving retention, 

facilitating increased volume 
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Indication: It is indicated to symptomatic relief of dysuria, urgency, nocturia, suprapubic pain, 

frequency and incontinence as may occur in cystitis, prostatitis, urethritis, 

urethrocystitis/urethrotrigonitis. 

Uses: It has been used in various urinary syndromes and as an antispasmodic. It may have local 

anesthetic activity. It is used to relax the smooth muscle in the urinary tract.  

Brand name: Urispas 100 mg tablet, Flavoxate hcl 100 mg tablet and Apo-Flavoxate 200 mg 

Tablet 

ANTIPARKINSONIAN DRUGS USE AS A ANTICHOLINERGIC DRUGS 

PROCYCLEDINE: It is muscarinic antagonist that crosses the blood-brain barrier and is used 

in the treatment of drug-induced extrapyramidal disorders and in Parkinsonism. 

Mechanism of action: The mechanism of action is unknown. It is thought that it acts by 

blocking central cholinergic receptors, and thus balancing cholinergic and dopaminergic activity 

in the basal ganglia. Many of its effects are due to its pharmacologic similarities with atropine. 

It's antispasmodic effects are thought to be related to the blockage of central cholinergic 

receptors M1, M2 and M4. It is indicated for the treatment of all forms of Parkinson's Disease, as 

well as 

Indication: control of extrapyramidal reactions induced by antipsychotic agents. 

 

 

SYMPATHOMIMATIC SYSTEM /ADENERGIC DRUGS 

Sympathomimetics (also called adrenomimetics) may directly activate their adrenoceptors, or 

they may act indirectly to increase the concentration of catecholamine transmitter in the synapse. 

Synthesis of norepinephrine  

It begins with the amino acid tyrosine, which enters the neuron by active transport, perhaps 

facilitated by a permease. In the neuronal cytosol, tyrosine is converted by the enzyme tyrosine 

hydroxylase to dihydroxy phenylalanine (DOPA), which is converted to dopamine by the 

enzyme aromatic L-amino acid decarboxylase, sometimes termed Dopa-decarboxylase. 

Storage norepinephrine in vesicles: The dopamine is actively transported into storage vesicles, 

where it is converted to norepinephrine (the transmitter) by dopamine 3-hydroxylase, an enzyme 

within the storage vesicle. In noradrenergic neurons, the end product is norepinephrine. In the 

adrenal medulla, the synthesis is carried one step further by the enzyme phenyl ethanolamine N-
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methyl transferase, which converts norepinephrine to epinephrine. The absence of this enzyme in 

noradrenergic neurons accounts for the absence of significant amounts of epinephrine in 

noradrenergic neurons. 

Release of norepinephrine: An action potential arriving at the nerve junction triggers an influx 

of calcium ions from the extracellular fluid into the cytoplasm of the neuron. The increase in 

calcium causes vesicles inside the neuron to fuse with the cell membrane and expel (exocytose) 

their contents into the synapse. This release is blocked by drugs such as guanethidine. 

 

A process of noradrenergic 

Action on post synaptic receptor: Norepinephrine released from the synaptic vesicles diffuses 

across the synaptic space and binds to either postsynaptic receptors on the effector organ or to 

presynaptic receptors on the nerve ending. Receptors of the sympathetic system may be divided 

into alpha (ά), beta (β), and dopamine (D) receptors. Drugs that bind to these receptors and 

modulate or mimic the function of the sympathetic nervous system may be divided into those 

which augment the system (sympathomimetics) and those which antagonize the system 

(sympatholytics). Adrenergic receptors use both the cyclic adenosine monophosphate (CAMP) 

second-messenger system, 2 and the phosphatidylinositol cycle,3 to transduce the signal into an 

effect. 
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Removal of norepinephrine: The norepinephrine may (1) diffuse out of the synaptic space and 

enter the general circulation (2) be metabolized to O-methylated derivatives by postsynaptic cell 

membrane-associated catechol O-methyl transferase (COMT) in the synaptic space, or (3) be 

recaptured by an uptake system that pumps the norepinephrine back into the neuron. 

Potential fates of recaptured norepinephrine: Once norepinephrine reenters the cytoplasm of 

the adrenergic neuron, it may be taken up into adrenergic vesicles via the amine transporter 

system and be sequestered for release by another action potential, or it may persist in a protected 

pool. Alternatively, norepinephrine can be oxidized by monoamine oxidase (MAO) present in 

neuronal mitochondria. The inactive products of norepinephrine metabolism are excreted in the 

urine as vanillylmandelic acid, metanephrine, and normetanephrine. 

ADRENERGIC DRUGS 

Adrenergic amines are drugs that stimulate the sympathetic nervous system (also called the 

adrenergic nervous system). These compounds are also called sympathomimetic drugs. The 

sympathetic nervous system is the part of the autonomic nervous system that originates in the 

thoracic (chest) and lumbar (lower back) regions of the spinal cord and regulates involuntary 

reactions to stress. It stimulates the heartbeat, sweating, breathing rate, and other stress-related 

body processes. 

CLASSIFICATION OF ADRENERGIC DRUGS 
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NON SELECTIVE alpha AND Beta AGONIST  

EPINEPHRINE: It stimulates both the alpha- and beta-adrenergic systems, causes systemic 

vasoconstriction and gastrointestinal relaxation, stimulates the heart, and dilates bronchi and 

cerebral vessels. It is used in asthma and cardiac failure and to delay the absorption of local 

anesthetics.  

Pharmacological Action 

Heart: The direct ßı receptor mediated actions of epinephrine are positive chronotropic (1 heart 

rate) and ionotropic (1 force of contraction) effect on the heart, increased cardiac output, 

myocardial contractility, coronary blood flow and so oxygen consumption by heart. 

The conduction velocity through A-V node, bundle of His, parkinje fibres, atrias and ventricular 

fibres is increased by epinephrine to cause the above responses. Epi →B1 recep  → Gs   →Ad. 

cycl.   → CAMP → PKA   → Ca
2+-

channels open → [Ca
2+

]i   → Ca
2+.

 calmodulin complex 

MLCK   → Phosphorylation of MLC → Contraction of myocardial fibre.] 

Blood Vessels: Epinephrine mainly acts on small arterioles and precapillary sphincters. It also 

exerts its action, to some extent, on veins and large arteries. It dilates blood dialates blood 

vessels of skeletal muscles (at low doses), coronary and liver which is mediated by powerful B2 

receptors. At higher dose, it causes vasoconstriction in skeletal muscle. [Epi →β2 rec. →   Gs → 

 TAd. cycl. → CAMP→ PKA  → →dephosphorylation of MLC → relaxation of VSM). 

Blood Pressure: At lower concentration slow i.v infussion or S.C. injection of epinephrine 

causes fall in peripheral resistance because vascular β2 receptors are more sensitive than a 

receptors. At High dose or rapid i.v. infusion produces marked increase in systolic as well as 

diastolic B.P. which is followed by a fall in the mean B.P. This is called as biphasic response of 

epinephrine on blood pressure. 

Smooth Muscle: The GIT of smooth muscle is relaxed by epinephrine. This effect is mediated 

by both di and β2 receptors on effectors cells and a receptors on the membrane of para 

sympathetic nerve endings. Stimulation of presynaptic α2 receptors renders inhibition of release 

of excitatory neurotransmitter Ach from intramural nerve. These three response combined cause 

relaxation of GIT smooth muscles. 

Sphincter: Epinephrine usually increases sphincter contraction via aj receptors (by activation of 

phospholipase C) 

Respiratory: Bronchial smooth muscle relaxes (β2 receptors activation - CAMP 1). 
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Uterus: The non-pregnant uterus of human is contracted and pregnant one is relaxed by the drug. 

It relaxes detrusor muscle (β2 receptors) and contracts the trigone and sphincter muscles (α 

receptors) of the bladder. 

Metabolism: It stimulates glycogenolysis (B2 mediated) in liver and muscle, causes inhibition 

of insulin secretion (α mediated) and increases free fatty acids in blood (B1 mediated activation 

of triglyceride lipase → breakdown of triglycerides into free fatty acids and glycerol) 

Eye: Mydriasis occurs due to contraction of radial muscles (α1 receptors) of iris by epinephrine. 

The intraoccular pressure falls, especially in wide angle glaucoma, due to relaxation of ciliary 

muscle (β2receptors). 

Skeletal Muscle: It does not directly excite skeletal muscle but facilitates neuromuscular 

transmission through the activation of α and β2 receptors of somatic Moto neurons releasing Ach 

rapidly. The twitch tension of white muscle (fast contracting fibres) is increased. 

Whereas that of red muscle (slow fibres) is reduced. Other β2 agonists (e.g. salbutamol) may also 

act similarly. 

CNS: Being polar compound, epinephrine cannot enter into the CNS but restlessness, 

apprehension, headache and tremor may occur due to its secondary to some peripheral effects on 

CNS, skeletal muscles, and intermediary metabolism. 

Pharmacokinetics: Though epinephrine is absorbed from the GIT, but its bioavailability is poor 

because it is rapidly degraded in the intestinal wall and liver (by MAO and COMT). The 

absorption from i.m. inj. site is more rapid than s.c. inj. site, (due to local vasoconstriction). 

USE: 

1. Cardiovascular System: 

(a) Cardiac arrest adrenaline 

(b) Cardiogenic shock → dobutamine, dopamine. 

(c) Heart block (A-V block) - isoproterenol 

2. Anaphylactic reactions: 

(a) Acute anaphylactic (or type I hypersensitivity) reaction - Adrenaline. 

3. Miscellaneous uses: 

(a) Used with local anaesthetic to prolong the action — adrenaline (vasoconstrictor agent) 

(b) Bronchial asthma → epinephrine, isoproterenol, salbutamol 

(c) As decongestant (allergic rhinitis) → > epinephrine 
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(d) Ophthalmic use (to dilate pupil) ephedrine, phenylephrine 

NOREPINEPHRINE (LEVARTERENOL): It is also found in plants and is used 

pharmacologically as a sympathomimetic. It is a precursor of epinephrine that is secreted by the 

adrenal medulla and is a widespread central and autonomic neurotransmitter.  

Mechanism of action: It acts on both alpha-1 and alpha-2 adrenergic receptors to cause 

vasoconstriction. It functions as a peripheral vasoconstrictor by acting on alpha-adrenergic 

receptors. It is also an inotropic stimulator of the heart and dilator of coronary arteries as a result 

of it's activity at the beta-adrenergic receptors. 

Uses: It is mainly used to treat patients in vasodilatory shock states such as septic shock and 

neurogenic shock and has shown a survival benefit over dopamine. It is also used as a 

vasopressor medication for patients with critical hypotension. 

Brand Name: Nordrin 2 mg (base)/2 ml amp, Adrenor, Norad, Vascue, 

NON SELECTIVE βAGONIST 

ISOPROTERENOL (ISOPRENALINE): It is also ineffective orally. It is a relatively selective 

beta2-adrenergic bronchodilator like epinephrine and norepinephrine.. Its pharmacologic effects 

of beta adrenergic are agonist drugs. 

Mechanism of action: The stimulation through beta-adrenergic receptors of intracellular adenyl 

cyclase, the enzyme that catalyzes the conversion of adenosine triphosphate (ATP) to cyclic 

AMP. It increased cyclic AMP levels are associated with relaxation of bronchial smooth muscle 

and inhibition of release of mediators of immediate hypersensitivity from cells, especially from 

mast cells. 

Brand Name: Isoprin 4 mg/2ml inj, Neoepinine 20 mg sublingual tablets. 

SELECTIVE alpha 1 AND alpha2 AGONIST 

PHENYLEPHRINE: It is a sympathomimetic amine that acts predominantly on a- adrenergic 

receptors. It is a postsynaptic α1-receptor agonist with little effect on β-receptors of the heart. 

Mechanism of action: It appears to act similarly on all three receptor subtypes. All three 

receptor subtypes appear to be involved in maintaining vascular tone. The α1A-receptor maintains 

basal vascular tone while the dib-receptor mediates the vasoconstrictor effects of exogenous dj-

agonists. It binds to α1-receptor activates Gq-proteins, which results in intracellular stimulation 

of phospholipases C, A2, and D. This results in mobilization of Ca
2+

 from intracellular stores, 

activation of mitogen-activated kinase and PI3 kinase pathways and subsequent vasoconstriction. 
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It produces its local and systemic actions by acting on α1-adrenergic receptors peripheral 

vascular smooth muscle. 

The stimulation of the α1-adrenergic receptors results in contraction arteriolar smooth muscle in 

the periphery. It decreases nasal congestion by acting on α1-adrenergic receptors in the arterioles 

of the nasal mucosa to produce constriction; this leads to decreased edema and increased 

drainage of the sinus cavities. 

Dose: 2-5 mg i.m., 0.1-0.5 mg slow i.v. inj, 30–60 pg/min i.v. infusion; 5–10 mg oral; 0.25– 

0.5% nasal instillation; 5–10% topically in eye. 

Uses: It is a powerful vasoconstrictor. It is used as a nasal decongestant and cardiotonic agent. It 

is mainly used to treat nasal congestion, but may also be useful in treating hypotension and 

shock, hypotension during spinal anaesthesia, prolongation of spinal anaesthesia, paroxysmal 

supraventricular tachycardia, symptomatic relief of external or internal hemorrhoids. 

Brand Name: Neo-Synephrine 1% solution IM/IV, Neo-synephrine Liq 1%, Phenylephrine 

Hydrochloride 25MG/ML. 

METHOXAMINE: It is an alpha-adrenergic agonist that causes prolonged peripheral 

vasoconstriction. It has little if any direct effect on the central nervous system. 

Mechanism of action: It acts on both al-adrenergic receptors but appears to have no effect on ß-

adrenergic receptors. It acts through peripheral vasoconstriction by acting as a pure alpha-1 

adrenergic receptor agonist, consequently increasing systemic blood  pressure (both systolic and 

diastolic). 

Uses: It is also indicated as adjunctive treatment of hypotension due to hemorrhage, reactions to 

medications, surgical complications, and shock associated with brain damage due to trauma or 

tumor. 

Dose: 10–20 mg i.m.; 3-5 mg slow i.v. inj. 

Brand Name: Vasoxine 20 mg/ml inj. 

CLONIDINE: It is an imidazoline-derivative hypotensive agent is a centrally-acting alpha- 

adrenergic agonist. 

Mechanism of action: It is a selective az-adrenergic agonist. The aa-receptors regulate a number 

of signaling pathways mediated by multiple Gi proteins, Gail, Gai2, and G & alpha i3. The 

stimulation of α2-receptors mediates effects such as inhibition of adenylyl cyclase, stimulation of 

phospholipase D, stimulation of mitogen-activated protein kinases, stimulation of K
+
 currents 
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and inhibition of Ca
2+

 currents. Three G-protein coupled alpha2- receptor subtypes have been 

identified: α2A, α2B, and α2C. Each subtype has a unique pattern of tissue distribution in the 

central nervous system and peripheral tissues. 

Uses: It is used in severe cancer pain that is not relieved by opiate analgesics alone, prophylaxis 

of vascular migraine headaches, severe dysmenorrheal. Its tropical use in open- angle and 

secondary glaucoma and hemorrhagic glaucoma associated with hypertension. It is used in the 

treatment of attention-deficit hyperactivity disorder (ADHD). 

Brand Name: Catapres Tablet 2 mg/1, oral, Catapres Tab 0.1mg, Catapres-TTS. 

GUANABENZ: It is an agent alpha-2 selective adrenergic agonist used as an antihypertensive . 

It is a centrally acting α-2 adrenergic agonist. 

Mechanism of action: Its antihypertensive effect is thought to be due to central alpha- 

adrenergic stimulation, which results in a decreased sympathetic outflow to the heart, 

kidneys, and peripheral vasculature in addition to a decreased systolic and diastolic blood 

pressure and a slight slowing of pulse rate. Chronic administration of guanabenz also causes 

a decrease in peripheral vascular resistance. 

Pharmacokinatic: It is approximately 75% absorbed from gastrointestinal tract. The proteins 

binding is 90% and half life 6 hours. 

Dose: Guanabenz acetate 8 mg Tablet. 

Uses : It is used in the treatment of hypertension. 

SELECTIVE β1 AGONIST 

DOBUTAMINE: 

It is a direct-acting inotropic agent whose primary activity results from stimulation of the beta-

adrenoceptors of the heart while producing comparatively mild chronotropic, hypertensive, 

arrhythmogenic, and vasodilative effects. It acts primarily on beta-1 adrenergic receptors, with 

little effect on beta-2 or alpha receptors. It does not cause the release of endogenous 

norepinephrine, as does dopamine. It is indicated when parenteral ß decompensation due to 

depressed contractility resulting either from organic heart disease or from cardiac surgical 

procedures. It directly stimulates beta-1 receptors of the heart to increase myocardial contractility 

and stroke volume, resulting in increased cardiac output. It is proposed as a cardiotonic after 

myocardial infarction or open heart surgery. 
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Uses: It is cardiac stimulant action without evoking vasoconstriction or tachycardia. It is 

proposed as a cardiotonic after myocardial infarction or open heart surgery. 

Brand name: Dobutamine 12.5mg/ml, Dobutamine Hydrochloride, Crdiject 50 mg/4 ml and 

250 mg per 20 ml amp, Dobutrex, Dobustat 250 mg vial 

SELECTIVE Beta2 AGONIST: 

It is a selective beta-2 adrenergic agonist used as a bronchodilator and tocolytic that has little or 

no effect on alpha-adrenergic receptors. The drug is exerts a preferential effect on beta2- 

adrenergic receptors but stimulates beta-adrenergic receptors less selectively than relatively 

selective beta 2-agonists. 

TERBUTALINE: It is selective beta-2 adrenergic agonist used as a bronchodilator and 

tocolytic. 

Mechanism of action: It act beta-adrenergic receptors of intracellular adenyl cyclase, the 

enzyme that catalyzes the conversion of adenosine triphosphate (ATP) to cyclic- 3',5'-adenosine 

monophosphate (c-AMP). Increased c-AMP levels are associated with relaxation of bronchial 

smooth muscle and inhibition of release of mediators of immediate hypersensitivity from cells, 

especially from mast cells. 

Uses: It is used for the management of reversible bronchospasm, bronchitis and emphysema. 

It is also used acute IV and sub-Q therapy in selected women to inhibit uterine contractions in 

preterm labor (tocolysis) and prolong gestation. 

Brand name: Bricanyl Tab 2.5 mg, Bricanyl Turbuhaler powder. 

SALBUTAMOL: It is a B2-adrenergic agonist and thus similar in structure to terbutaline. 

Mechanism of action: It increases cAMP production by activating adenylate cyclase, and the 

actions of salbutamol are mediated by CAMP. Increased intracellular cyclic AMP increases the 

activity of CAMP-dependent protein kinase A, which inhibits the phosphorylation of myosin and 

lowers intracellular calcium concentrations. A lowered intracellular calcium concentration leads 

to a smooth muscle relaxation and bronchodilation. 

Pharmacokinetics: The absorption is rapid following aerosol administration. It is hydrolyzed by 

esterases in tissue and blood to the active compound colterol. The drug is also dose is excreted in 

the urine within 24 hours, 28% as unchanged drug and 44% as metabolite. 

Uses: It is a short-acting, selective beta2-adrenergic receptor agonist used in the treatment of 

asthma and COPD. In addition to bronchodilation, salbutamol inhibits the release of 
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bronchoconstricting agents from mast cells, inhibits microvascular leakage, and enhances 

mucociliary clearance. 

Brand name: Asmavent Respirator Solution Inh 5mg/ml, Levalbuterol Hydrochloride, 

Airomir 100 mcg, Xopenex 0.63 mg/3 ml solution, Xopenex HFA 45 mcg/act Aerosol 15 gm 

Inhaler. 

INDIRECT ACTING 

AMPHETAMINES: These are non-catecholamine sympathomimetic amines with CNS 

stimulant having pharmacology profile ephedrine. By mimicking the structures of the 

catecholamine neurotransmitters, noradrenaline and dopamine, amphetamines modulate 

monoamine release, reuptake, and signalling within the brain. 

Mechanism of action: It stimulates the release of norepinephrine from central adrenergic 

receptors. At higher dosages, they cause release of dopamine from the mesocorticolimbic system 

and the nigrostriatal dopamine systems. It may also act as a direct agonist on central 

5-HT receptors and may inhibit monoamine oxidase (MAO). 

In the periphery, amphetamines are believed to cause the release of noradrenaline by acting on 

the adrenergic nerve terminals and alpha- and beta-receptors. It modulation of serotonergic 

pathways may contribute to the calming effect. The drug interacts with VMAT enzymes to 

enhance release of DA and 5-HT from vesicles. 

Uses: It is used for the treatment of Attention Deficit Disorder with Hyperactivity (ADDH), 

narcolepsy, and exogenous obesity as a short term (a few weeks) adjunct in a regimen of weight 

reduction based on caloric restriction for patient’s refractory to alternative therapy. 

Brand Name: Amphetamine: 5-15 mg oral; Adzenys ER 1.25 mg/mL. oral, Benzedrine 5 mg 

tab. Dexamphetamine: 5–10 mg (children 2.5-5 mg) oral; Adzenys XR-ODT 3.1 mg/1. 

Dexedrine 5 mg tab. Methamphetamine: 5–10 mg oral: Methedrine 5 mg. 

EPHEDRINE 

MIXED ACTING ADRENERGIC DRUGS 

It is similar in structure to the derivatives amphetamine and methamphetamine. Chemically, it is 

an alkaloid derived from various plants in the genus Ephedra (family Ephedraceae).  

Mechanism of action: It works mainly by increasing the activity of noradrenaline on adrenergic 

receptors. It increases post-synaptic noradrenergic receptor activity by directly activating post-

synaptic a-receptors and B-receptors. The ephedrine, mixed with noradrenaline, is transported 
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through the noradrenaline reuptake complex and packaged (along with real noradrenaline) into 

vesicles that reside at the terminal button of a nerve cell. 

It is an alpha- and beta-adrenergic agonist that may also enhance release of norepinephrine. 

Adverse effect : Cardiovascular: tachycardia, cardiac arrhythmias, angina pectoris, and 

vasoconstriction with hypertension 

Uses : It is used in the treatment of several disorders including asthma, heart failure, rhinitis, and 

urinary incontinence, and for its central nervous system stimulatory effects in the treatment of 

narcolepsy and depression.  

Brand Name : Akovaz Injection 50 mg/mL iv, Corphedra Injection solution 50 mg/mL iv, 

Ephedrine Sulfate 50 mg/mL iv, Ephedrine Sulfate Injection USP 50 mg im,iv. 

MEPHENTERMINE : It is a sympathomimetic agent with mainly indirect effects on 

adrenergic receptors. 

Mechanism of action: It is an alpha adrenergic receptor agonist, but also acts indirectly by 

releasing endogenous norepinephrine. Cardiac output and systolic and diastolic pressures are 

usually increased. A change in heart rate is variable, depending on the degree of vagal tone. 

Sometimes the net vascular effect may be vasodilation. Large doses may depress the 

myocardium or produce central nervous system (CNS) effects. 

Uses: It is used to maintain blood pressure in hypotensive states, for example, following spinal 

anesthesia. Although the central stimulant effects of mephentermine are much less than those of 

amphetamine, its use may lead to amphetamine-type dependence. 

CLINICAL USES OF ADRENERGIC DRUGS: 

1. Cardiovascular System: It is used in Cardiac arrest eg. adrenaline. These drugs are used in 

Cardiogenic shock dobutamine, dopamine. Used in Heart block (A-V block) isoproterenol 

2. Anaphylactic reactions: Acute anaphylactic (or type I hypersensitivity) reaction Adrenaline. 

3. It is used with local anaesthetic to prolong the action → adrenaline (vasoconstrictor agent) 

4. It is used as Bronchodilators Bronchial asthma 

5. It is used as decongestant (allergic rhinitis) epinephrine, isoproterenol, salbutamol epinephrine 

6. Used in Ophthalmic (to dilate pupil) → ephedrine, phenylephrine. 

7. Used as CNS stimulants 

8. Used as anorectics 

9. Uterine relaxant and Vasodilators 
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ANTIADENERGIC/SYMPATHOLYTIC DRUGS 

These are drugs block the actions of circulating catecholamine (EP & NE) on adrenergic 

receptors and also inhibit the effects of adrenergic nerve stimulation. Sympatholytic drugs can 

block this sympathetic adrenergic system are three different levels. First, peripheral 

sympatholytic drugs such as alpha-adrenoceptor and beta-adrenoceptor antagonists block the 

influence of norepinephrine at the effector organ (heart or blood vessel). Second, there are 

ganglionic blockers that block impulse transmission at the sympathetic ganglia. Third, there are 

drugs that block sympathetic activity within the brain. These are called centrally acting 

sympatholytic drugs. 

Classification of sympatholytic drugs 
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I. NON-SELECTIVE  

PHENOXYBENZAMINE: This compound belongs to the class of organic compounds known 

as phenylmethylamines. It is a long-acting, adrenergic, alpha-receptor blocking agent which can 

produce and maintain "chemical sympathectomy" by oral administration. 

Mechanism of action: It blocks alpha receptors in certain parts of the body. Alpha receptors are 

present in the muscle that lines the walls of blood vessels. Phenoxybenzamine is blocked the 

receptors leading to a muscle relaxation and a widening of the blood vessels. This widening of 

the blood vessels results in a lowering of blood pressure vessels widen 

Adverse effect: They may include postural hypotension resulting in dizziness or fainting, 

tachycardia, particularly postural, vomiting; lethargy, and shock. 

Uses: It increases blood flow to the skin, mucosa, abdominal viscera, and lowers both supine and 

erect blood pressures. It is used to treat hypertension and as a peripheral vasodilator.  

Dose: 20–60 mg/day oral; 1 mg/kg by slow i.v. infusion over 1 hour; used primarily in 

pheochromocytoma, occasionally in secondary shock and peripheral vascular disease. 

Brand Name: Fenoxene 10 mg cap, 50 mg/ml inj. Phenoxybenzamine HCL powder, 

Dibenzyline 10 mg capsule 

PHENTOLAMINE: It is a nonselective alpha-adrenergic antagonist. Its theraputic actions is 

competitively blocking alpha-adrenergic receptors. 

Mechanism of action: It acts on alpha adrenergic receptors which is relatively transient and the 

blocking effect is incomplete. The alpha receptors are present in the muscle that lines the walls 

of blood vessels. When the receptors are blocked by Phentolamine, the muscle relaxes and the 

blood vessels. 

Uses: It is used in the treatment of hypertension and hypertensive emergencies, 

pheochromocytoma, vasospasm of raynaud disease and frostbite, clonidine withdrawal 

syndrome, impotence, and peripheral vascular disease. 

Dose: 5 mg IV/IM 1-2 hr preoperative, repeat if necessary 42-4hr 

Brand name: Phentolamine Mesylate Injection Sandoz Standard 5mg iv,im. Phentolamine 5 mg 

vial iv,im. 

ERGOTAMINE: It is a vasoconstrictor and alpha adrenoreceptor antagonist.  

Mechanism of action: It acts on migraine by one of two proposed mechanisms: 1) activation of 

5-HTıpreceptors located on intracranial blood vessels, including those on arterio-venous 
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anastomoses, leads to vasoconstriction, which correlates with the relief of migraine headache, 

and 2) activation of 5-HTıp receptors on sensory nerve endings of the trigeminal system results 

in the inhibition of pro-inflammatory neuropeptide release 

Pharmacological action: The drug has partial agonist and/or antagonist activity against 

tryptaminergic, dopaminergic and alpha adrenergic receptors depending upon their sit. It is a 

highly active uterine stimulant.  

It causes constriction of peripheral and cranial blood vessels and produces depression of central 

vasomotor centers.  

Migraine attack is believed to be due to greatly increased amplitude of pulsations in the cranial 

arteries, especially the meningeal branches of the external carotid artery the pain indeuced.  

It reduces extracranial blood flow, causes a decline in the amplitude of pulsation in the cranial 

arteries, and decreases hyperperfusion of the territory of the basilar artery. 

Brand Name: Ergomar Slt 2mg. Medihaler-Ergotamine 

SELECTIVE α1 AND α2 ANTAGONISTS 

PRAZOSIN: It is a selective a-1-adrenergic receptor antagonist having α1 and α2 selective ratio 

1000:1. It is a selective inhibitor of the alph1 subtype of alpha adrenergic receptors.. 

Mechanism of action: It acts by inhibiting the postsynaptic alpha (1)-adrenoceptors on vascular 

smooth muscle. It inhibits the vasoconstrictor effect of circulating and locally released 

catecholamines (epinephrine and norepinephrine), resulting in peripheral vasodilation. 

Uses: It is used to treat hypertension and benign prostatic hyperplasia. It is used alone or in 

combination with B-blockers in the preoperative management of signs and symptoms of 

pheochromocytoma. 

Brand Name: Minipress 5 mg Capsule, Prazosin-1 Tab 1mg. 

TERAZOSIN: It is the first ai-receptor antagonist to demonstrate selectivity for the Qia- 

receptor. 

Mechanism of action: Alphay-Receptors are 7-transmembrane domain receptors coupled to G 

proteins, Gq/11. Activation of di-receptors activates Gq-proteins, which results in intracellular 

stimulation of phospholipases C, A2, and D. This results in mobilization of Ca2+ from 

intracellular stores, activation of mitogen-activated kinase and PIz kinase pathways and 

subsequent vasoconstriction. 
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Pharmacological action: It produces its pharmacological effects by inhibiting dia-receptor 

activation. Inhibition of these receptors in the vasculature and prostate results in muscle 

relaxation, decreased blood pressure and improved urinary outflow in symptomatic benign 

prostatic hyperplasia. 

Uses: It is used to treat the benign prostatic hyperplasia (BPH). It is used in the treatment of 

hypertension and prostate enlargement. It works by blocking the action of adrenaline on smooth 

muscle of the bladder and the blood vessel walls. 

Brand name: Hytrin olyster, 1,2,5 mg tab usually maintained dose 2 to 10 mg. 

α2 SELECTIVE ANTAGONIST 

YOHIMBINE: A plant alkaloid with alpha-2-adrenergic blocking activity with short duration of 

action It also block the 5HT reeptor. 

Mechanism of action: The exact mechanism for its use in impotence has not been fully 

elucidated. However, it may exert its beneficial effect on erectile ability through blockade of 

central alpha 2-adrenergic receptors producing an increase in sympathetic drive secondary to an 

increase in norepinephrine release and in firing rate of cells in the brain noradrenergic nuclei. It-

mediated norepinephrine release at the level of the corporeal tissues may also be involved. In 

addition, beneficial effects may involve other neurotransmitters such as dopamine and serotonin 

and cholinergic receptors. 

 

Pharmacological action:  

 Its action on peripheral blood vessels resembles that of reserpine, though it is weaker and of 

short duration.  

 Its peripheral autonomic nervous system effect is to increase parasympathetic (cholinergic) 

and decrease sympathetic (adrenergic) activity.  

 It is to be noted that in male sexual performance, erection is linked to cholinergic activity and 

to alpha-2 adrenergic blockade which may theoretically result in increased penile inflow, 

decreased penile outflow or both. 

 It exerts a stimulating action on the mood and may increase anxiety. 

 It has a mild anti-diuretic action, probably via stimulation of hypothalamic center and release 

of posterior pituitary hormone.  
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 It have no significant influence on cardiac stimulation and other effects mediated by (beta)-

adrenergic receptors. 

 Its effect on blood pressure, if any, would be to lower it. 

Uses: It is used as a sympatholytic and mydriatic. It is used in male Impotence with vascular or 

diabetic origins and psychogenic origins. 

Brand Name: Yocon Tablet 5.4mg oral, Yohimbine Hydrochloride Tab 2mg, Yohimbine- odan 

6mg. 

 

BOTH Alpha AND Beta RECEPTOR ANTAGONIST 

LABETALOL: It blocks both alpha- and beta-adrenergic receptors that is used as an 

antihypertensive. 

Mechanism of action: It acts as competitive manner on alpha-1-adrenergic blocking and 

nonselective, competitive, beta-adrenergic blocking activity in a single substance. It blocks 

adrenergic stimulation of B-receptors within the myocardium (B1-receptors) and within 

bronchial and vascular smooth muscle (B2-receptors), and al-receptors within vascular smooth 

muscle. The results decrease in systemic arterial blood pressure and systemic vascular resistance 

without a substantial reduction in resting heart rate, cardiac output, or stroke volume, apparently 

because of its combined a- and B-adrenergic blocking activity. 

Uses: Used as an antihypertensive agents, Chronic stable angina pectoris, reduce bleeding 

resulting from surgical procedures. 

Brand name: Labetalol 100-300mg tab. 

MEDROXALOL: It an alpha and beta adrenoceptor antagonist, has been investigated as 

treatment for hypertension. Currently, it is used solely as a research tool for studying 

adrenoceptor function and pharmacology. 

BRECEPTOR ANTAGONIST (NON SELECTIVE) 

PROPRANOLOL: It is a the prototype of the beta-adrenergic receptor antagonists. It is a 

competitive, nonselective beta-blocker without intrinsic sympathomimetic activity. 

Mechanism of action: It competes with sympathomimetic neurotransmitters such as 

catecholamines for binding at Bı-adrenergic receptors in the heart, the Bı-adrenergic receptors 

recptor is G proteins couple receptor which regulate through adenylcyclase. The propranolol act 
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as antagonist the results in a reduction in resting heart rate, cardiac output, systolic and diastolic 

blood pressure, and reflex orthostatic hypotension. 

Uses: It used non-cardioselective beta-adrenergic antagonist. It is used in the treatment or 

prevention of many disorders including acute myocardial infarction, arrhythmias, angina 

pectoris, hypertension, hyperthyroidism, migraine, pheochromocytoma, menopause and anxiety. 

Brand Name : Apo Propranolol Tab 10mg, Detensol Tab 10mg, Hemangeol 4.28 mg/mL 

solution. 

TIMOLOL: It is similar to propranolol and nadolol, timolol is a non-selective, beta-adrenergic 

receptor antagonist. 

Mechanism of action: The propranolol and nadolol, timolol competes with adrenergic 

neurotransmitters such as catecholamines for binding at beta(1)-adrenergic receptors in the heart 

and vascular smooth muscle and beta(2)-receptors in the bronchial and vascular smooth muscle. 

Beta(1)-receptor blockade results in a decrease in resting and exercise heart rate and cardiac 

output, a decrease in both systolic and diastolic blood pressure, and, possibly, a reduction in 

reflex orthostatic hypotension. Beta(2)-blockade results in an increase in peripheral vascular 

resistance. The exact mechanism whereby timolol reduces ocular pressure is still not known. The 

most likely action is by decreasing the secretion of aqueous humor. 

Uses: Timolol has been proposed as an antihypertensive, antiarrhythmic, antiangina, and 

antiglaucoma agent. It is also used in the treatment of migraine disorders and tremor. 

Brand Name: Beta-tim - 0.25% Liq. Ophthalmic, Betimol 2.56 mg/mL. ophthalmic, Blocadren 

Tab 10mg, Istalol 

CARTEOLOL: It is a beta1 and beta2 (non-selective) adrenergic receptor blocking agent that 

does not have significant intrinsic sympathomimetic, direct myocardial depressant, or 

localanesthetic (membrane-stabilizing) activity. 

Mechanism of action: The primary mechanism of the ocular hypotensive action of carteolol in 

reducing intraocular pressure is most likely a decrease in aqueous humor production. This 

process is initiated by the non-selective betal and beta2 adrenergic receptor blockade. 

Uses: It is used as an anti-arrhythmia agent, an anti-angina agent, an antihypertensive agent, and 

an antiglaucoma agent. 
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B. SELECTIVE ANTAGONIST: 

METOPROLOL: It is a competitive, beta1-selective (cardioselective) adrenergic antagonist, is 

similar to atenolol in its moderate lipid solubility, lack of intrinsic sympathomimetic activity 

(ISA), and weak membrane stabilizing activity (MSA). It competes with adrenergic 

neurotransmitters such as catecholamines for binding at B1-adrenergic receptors in the heart. 

Beta (1)-receptor blockade results in a decrease in heart rate, cardiac output, and blood pressure. 

At low doses, metoprolol selectively blocks cardiac B1-adrenergic receptors with little activity 

against B2-adrenergic receptors of the lungs and vascular smooth muscle. Receptor selectivity 

decreases with higher doses. Unlike propranolol and pindolol, metoprolol does not exhibit 

membrane-stabilizing or intrinsic sympathomimetic activity. 

Uses: It is used for acute myocardial infarction (MI), heart failure, angina pectoris and mild to 

moderate hypertension. It may also be used for supraventricular and tachyarrhythmias and 

prophylaxis for migraine headaches. 

ATENOLOL: It is cardioselective beta-adrenergic blocker possessing properties and potency 

similar to propranolol, but without a negative inotropic effect. 

Mechanism of action: It competes with sympathomimetic neurotransmitters such as 

catecholamine for binding at Bi-adrenergic receptors in the heart and vascular smooth muscle, 

inhibiting sympathetic stimulation. This results in a reduction in resting heart rate, cardiac 

output, systolic and diastolic blood pressure, and reflex orthostatic hypotension. Higher doses of 

atenolol also competitively block beta(2)-adrenergic responses in the bronchial and vascular 

smooth muscles. 

Uses: It is used alone or with chlorthalidone in the management of hypertension and edema. 

Brand Name: Act Atenolol tab. 100mg, Atenolol 100mg. 

ESMOLOL: It is a cardio selective receptor blocker with rapid onset, a very short duration of 

action, and no significant intrinsic sympathomimetic or membrane stabilizing activity at 

therapeutic dosages. 

Mechanism of action: It has similar to other beta-blockers, esmolol blocks the agonistic effect 

of the sympathetic neurotransmitters by competing for receptor binding sites. Because it 

predominantly blocks the beta-1 receptors in cardiac tissue, it is said to be cardioselective. 
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It does not have intrinsic sympathomimetic activity (ISA) or membrane-stabilizing (quinidine-

like) activity. Its antiarrhythmic activity is due to blockade of adrenergic stimulation of cardiac 

pacemaker potentials. 

Pharmacokinatics: It is rapidly absorbed, the proteins binding is 55% bound to human plasma 

protein, while the acid metabolite is 10% bound. It is rapid distribution half-life of about 2 

minutes and an elimination half-life of about 9 minutes. The acid metabolite has an elimination 

half-life of about 3.7 hours. 

Uses: It use as antiarrhythmic activity, it is also used used in noncompensatory sinus tachycardia 

where the rapid heart rate. 

Brand Name: Brevibloc Injection 10 mg/ml Iv. Brevibloc Injection 250mg/ml. 

 

Beta2 SELECTIVE ANTAGONIST 

BUTOXAMINE: It is B2 selective adrenergic antagonist 

Mechanism of Action: It is a competitive antagonist at beta-2 adrenergic receptors 

Indications: It is used in animal and tissue experiments to characterize B2 receptor involvement 

and identify ß-2 receptors. it is not used clinical. 

 

DRUG INHIBIT NE SYNTHESIS 

METHYLDOPA: It is an alpha-2 adrenergic agonist that has both central and peripheral 

nervous system effects. 

Mechanism of action: It stimulates the central inhibitory alpha-adrenergic receptors, leading to 

a reduction in sympathetic tone, total peripheral resistance, and blood pressure. Reduction in 

plasma renin activity, as well as the inhibition of both central and peripheral norepinephrine and 

serotonine production may also contribute to the drug's antihypertensive effect, although this is 

not a major mechanism of action. This is done through the inhibition of the decarboxylation of 

dihydroxyphenylalanine (DOPA)-the precursor of norepinephrine-and of 5-hydroxytryptophan 

(5-HTP)—the precursor of serotonin-in the CNS and in most peripheral tissues. 

Uses: Its primary clinical use is an antihypertensive agent. 

Brand Name: Aldomet Ester HCI Inj 250 mg., Aldomet Tab 250mg, Medimet 250tab, 

Methyldopa 125mg/ 
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CARBIDOPA: It is a noncompetitive decarboxylase inhibitor. It is an inhibitor of DOPA 

decarboxylase, preventing conversion of levodopa to dopamine. It is mixed with levodopa, 

carbidopa inhibits the peripheral conversion of levodopa to dopamine and the decarboxylation of 

oxitriptan to serotonin by aromatic L-amino acid decarboxylase. This results in increased amount 

of levodopa and oxitriptan available for transport to the CNS. It also inhibits the metabolism of 

levodopa in the GI tract, thus, increasing the bioavailability of levodopa. It is used in 

combination with levodopa for the treatment of Parkinson's disease. 

Uses: It is an inhibitor of DOPA decarboxylase, preventing conversion of levodopa to dopamine. 

It is used in parkinson disease to reduce peripheral adverse effects of levodopa. It has no 

antiparkinson actions by itself. 

Brand Name: Lodosyn 25mg. oral 

 

DRUG INHIBIT NA STORAGE 

RESERPINE: It is an alkaloid found in the roots of Rauwolfia serpentina and R. vomitoria. It 

inhibits the uptake of norepinephrine into storage vesicles resulting in depletion of 

catecholamines and serotonin from central and peripheral axon terminals. 

Mechanism of action: It acts through inhibition of the ATP/Mg2+ pump responsible for the 

sequestering of neurotransmitters into storage vesicles located in the presynaptic neuron. The 

neurotransmitters that are not sequestered in the storage vesicle are readily metabolized by 

monoamine oxidase (MAO) causing a reduction in catecholamines. 

Uses: It is used as an antihypertensive and an antipsychotic. 

 

DRUG INHIBITING NA RELEASE 

BRETYLINE: It is a bromobenzyl quaternary ammonium compound which selectively 

accumulates in sympathetic ganglia and their postganglionic adrenergic neurons. It inhibits the 

release of norepinephrine. 

Mechanism of action: It inhibits norepinephrine release by depressing adrenergic nerve terminal 

excitability. 

Uses: It depress adrenergic nerve terminal excitability. It also suppresses ventricular fibrillation 

and ventricular arrhythmias.  

Brand Name: Reserpine 1mg. Serpasil 0.25mg oral. 
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GUANETHIDINE: It is an antihypertensive agent that acts by inhibiting selectively 

transmission in post-ganglionic adrenergic nerves.  

Mechanism of action: It acts at the sympathetic neuroeffector junction by inhibiting the release 

of norepinephrine.This leads to a gradual depletion of NE stores in the nerve endings. Once 

inside the terminal it blocks the release of noradrenaline in response to arrival of an action 

potential. 

Uses: It is an antihypertensive agent that acts by inhibiting selectively transmission in post-

ganglionic adrenergic nerves. 

Brand Name: Apo Guanethidine Sulfate Tab 10mg, Guanethidine 10 Tab 10mg, Ismelin 25mg 
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Long Answer Type Questions (10marks) 

1).Describe the neurohumoral transmission with examples.  

2).Describe the neurohumoral transmission of adrenergic system. 

3).Describe the neurohumoral transmission of cholinergic system  

4).Write the classification of neurotransmitters with their functions.  

5).Write the classification of parasympathomimetics. Explain the pharmacological actions, side 

effects. 

6).Write the classification of parasympathomimetics. Explain the pharmacological actions, side 

effects and uses of atropine. 

7).Write the classification of sympathomimetics. Explain the pharmacological actions, side 

effects and uses of adrenaline . 

8).Write the classification of sympathomimetics. Explain the pharmacological actions, side 

effects and uses of catecholamines. 

9).Explain the steps involved in neurohumoral transmission of ANS.  

 

 

 

Short Answer type Questions (5marks) 

 

1).Write any five are the functions of the autonomic nervous system? 

2). Explain the organization of the autonomic nervous system?  

3).Explain different neurotransmitters in peripheral nervous system. 

4).Explain the pharmacology of indirectly-acting sympathomimetics. 

5). Write the pharmacology of any one ß adrenergic antagonist . 

6).Write the pharmacology of any one α adrenergic agonist. 

7).Write the pharmacology of dopamine.  

8).Write the pharmacology of any one ß adrenergic antagonist. 

9).Write the pharmacology of any one α adrenergic antagonist. 

10). Write the pharmacology of noradrenaline.  

11).Write the pharmacology of physostigmine 
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12). Write the pharmacology of succinylcholine. 

13). Write a note on acetyl cholinesterase inhibitors.  

 

Very Short answer type questions(2marks) 

1).Enlist the neurotransmitters. 

2).Write the classification of sympathomimetics. 

3). Write the classification of sympatholytic agent. 

4).Write the classification of parasympathomimetics agents. 

5).Write the classification of parasympathetic agents. 

6). Write about the functions of ANS. 

7). MOA of Ach. 

 

 

 

 


