
Chapter 7 
Peripheral Nervous system 

Efferent division 



ORGANIZATION OF THE NERVOUS SYSTEM 



Introduction  

 The efferent division of the peripheral nervous system is the 
communication link by which the central nervous system 
controls the activities of muscles and glands, the effector 
organs that carry out the intended effects or actions. 

 By initiating action potentials in the cell bodies of efferent 
neurons whose axons terminate on these organs. 
 

• Efferent division classified to: 
 

1) Autonomic nervous system: 
 The involuntary branch that innervate cardiac muscle, smooth 

muscles, and some endocrine glands. 

2) Somatic nervous system:  
 The voluntary branch that innervate mainly skeletal muscles. 



• It is important to realize that many effector organs are 

also subject to hormonal control and /or intrinsic control 

mechanisms. 

• How many different neurotransmitters would you guess 

are release from the various efferent neuronal terminals 

to elicit essentially all the neurally controlled effector 

organ responses? 

• Only two – Acetyl choline and Norepinephrine !!! 



Autonomic nervous system (ANS) 

• An autonomic nerve pathway consists of a two-

neuron chain: 

 

A ganglion is a cluster of neuronal cell bodies 

located outside the CNS. 



The ANS consists of two subdivisions :  

the sympathetic and parasympathetic nervous system 

• Some preganglionic 

fibers terminate later 

in sympathetic 

collateral ganglia. 

• Parasympathetic 

preganglionic fibers 

arise from the 

cranial and sacral 

areas of the CNS, it 

is longer because 

they do not end until 

they reach terminal 

ganglia. 



• Sympathetic nerve fibers originate in the thoracic and lumber 

regions of the spinal cord. Fig. 5-28 

• Most sympathetic preganglionic fibers are very short, synapssing 

with cell bodies of postganglionic neurons within ganglia that lie in a 

sympathetic ganglion chain (sympathetic trunk) located along 

either side of the spinal cord. Fig. 5-27 



Parasympathetic postganglionic fibers release 

Ach; sympathetic ones release NE 

• Sympathetic and 

parasympathetic 

preganglionic fibers release 

Ach, but parasympathetic 

postganglionic fibers release 

Ach so, its called 

cholenergic, while 

sympathetic postganglionic 

fibers that called adrenergic 

fibers release adrenalin (EN). 



• Both Ach and NE also serve as chemical messengers 

elsewhere in the body. 



• Postgnaglionic autonomic terminal branches contain 

numerous swellings ( or varicosities), that simultaneously 

release neurotransmitter over a large area of the innervated 

organ rather than on single cells. 

• According to the fact that any resulting change in electrical 

activity is spread throughout a smooth or cardiac mass via 

gap junctions. 



The ANS controls involuntary 

visceral organ activities  

• Such as, circulation, digestion, 

sweating and papillary size. 

• The technique of Biofeedback 
enables individuals to lower 

their BP consciously. 

 

• The sympathetic and 

parasympathetic nervous 

system dually innervate 

most visceral organs fig 7-3 



Table 7-3 

summarizes the major effects of these autonomic branches  



 



• As you can see from the table, both systems generally exert 

opposite effects in a particular organ. 

• Note that both systems increase the activity of some organs 

and reduce the activity of others. 

• It is better to logically deduce the actions of the two systems 

based on the understanding of the circumstances under which 

each system dominate. 

• Usually, both systems are partially active (tonic activity), 

thus the activity of one division can dominate the other, and 

when the rate of firing of one system to the organ increases 

above tonic level, coupled with a simultaneous decrease 

below tonic level of the other. ( to meet specific demands) 

• Time of sympathetic dominance: 

The sympathetic system promotes fight – or – flight response. 

• Time of parasympathetic dominance: 

By which the body can be concerned with its own “general house 

keeping” activities or “Rest and Digest”. 



The advantage of dual autonomic innervations  

• It enables precise control over an organ’s activity, 
similar to have both an accelerator and a brake to control 
the speed of a car. 

• Indeed, the two divisions of the ANS are usually 
reciprocally controlled, except in: 
– Innervated blood vessels (most arterioles and capillaries are 

not) receive only sympathetic nerve fibers. The only blood 
vessels to receive both divisions are those supplying the penis 
and clitoris. 

– Most sweet glands: are innervated only by sympathetic nerves. 

– Salivary glands: are innervated by both autonomic divisions but 
they are not antagonistic!! 

• Both stimulate salivary secretion, but the saliva’s volume 
and composition differ. 

• A wide variety of autonomic malfunctions accompany 
aging. 



The adrenal medulla is a modified part of the 

sympathetic nervous system 

• That dose not give rise to 

postganglionic fibers, instead 

on stimulation it secretes 

hormones into blood ( 20% 

NE and 80% EN). Fig 7-4 

Several different receptor types are 

available for each autonomic 

neurotransmitter 

• The particular responses 

must depend on 

specialization of the plasma 

membrane protein. 

 


