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What Portion Of The Nervous System Is Outside Of The Central Nervous System
And Contains Nerves?(a) The nervous system is a complex and highly organized
network that controls and coordinates all bodily activities. It is broadly
divided into two main parts: the central nervous system (CNS) and the
peripheral nervous system (PNS). The question of which portion of the nervous
system lies outside the CNS and contains nerves is fundamental to
understanding how the body perceives and responds to its environment. The
answer to this is the peripheral nervous system, which acts as the
communication network between the CNS and the rest of the body, including
limbs, organs, and tissues.

Understanding the Nervous System: Central vs.
Peripheral

The Central Nervous System (CNS)
The central nervous system consists of the brain and spinal cord. It is the
command center that processes sensory information received from the body,
makes decisions, and sends out instructions. The CNS is protected by bony
structures — the skull and vertebral column — and is surrounded by
cerebrospinal fluid and meninges, which provide cushioning and protection.
The CNS interprets incoming data and formulates responses, but it does not
directly reach the tissues and organs outside the brain and spinal cord.

The Peripheral Nervous System (PNS)
The peripheral nervous system encompasses all neural elements outside the
CNS. It includes nerves, ganglia, and sensory receptors. The PNS functions as
the communication link, transmitting sensory information from the body to the
CNS and carrying motor commands from the CNS to muscles and glands. The PNS
is essential for voluntary movements, reflexes, and the regulation of
involuntary processes.

What Is The Peripheral Nervous System?

The peripheral nervous system is a vast network of nerves that extend from
the brain and spinal cord to various parts of the body. It is composed
primarily of nerve fibers — bundles of axons — that carry electrical signals,
and supporting cells called Schwann cells. The PNS can be further divided
into two main subdivisions:

Somatic Nervous System: Responsible for voluntary movements and
transmitting sensory information such as touch, pain, temperature, and



proprioception.

Autonomic Nervous System: Regulates involuntary functions such as heart
rate, digestion, respiratory rate, and glandular activity.

Both of these subdivisions contain nerves that are outside the CNS and are
crucial for maintaining overall homeostasis and enabling interaction with the
environment.

Components of the Peripheral Nervous System

Nerves
Nerves are the primary structures within the PNS that contain bundles of
axons. These nerves are classified based on their functions and destinations:

Cranial Nerves: Twelve pairs that emerge directly from the brain,
primarily serving the head and neck regions. Examples include the
olfactory nerve (I), optic nerve (II), and vagus nerve (X).

Spinal Nerves: Thirty-one pairs originating from the spinal cord,
extending to various parts of the body through intervertebral foramina.
They serve both motor and sensory functions.

Each nerve contains both afferent (sensory) and efferent (motor) fibers,
enabling bidirectional communication.

Ganglia
Ganglia are clusters of nerve cell bodies located outside the CNS. They serve
as relay points and processing centers for nerve signals. Examples include
dorsal root ganglia, which contain sensory neuron cell bodies, and autonomic
ganglia that are involved in involuntary functions.

Sensory Receptors
While not nerves themselves, sensory receptors in the skin, muscles, and
organs detect stimuli and convert them into electrical signals transmitted
via peripheral nerves to the CNS.

Functions of the Peripheral Nervous System

The PNS plays a vital role in several essential functions:

Sensory Input: Collecting information from sensory receptors about1.
internal and external stimuli and transmitting it to the CNS.



Motor Output: Carrying commands from the CNS to muscles and glands to2.
elicit responses such as movement or secretion.

Reflex Actions: Facilitating rapid, involuntary responses to stimuli3.
through reflex arcs involving peripheral nerves.

Autonomic Regulation: Managing involuntary body functions like4.
heartbeat, digestion, and respiratory rate.

Because of these functions, the portion of the nervous system outside the CNS
contains a vast network of nerves essential for everyday life.

Significance of Nerves Outside The CNS

Nerves outside the CNS are crucial for physical sensation, motor control, and
autonomic functions. Damage to these nerves can result in sensory deficits,
paralysis, or autonomic dysfunctions. For instance:

Peripheral neuropathy can cause numbness or pain in extremities.

Injuries to spinal nerves may lead to loss of sensation or movement in
specific areas.

Autonomic nerve damage can affect blood pressure regulation and organ
function.

The health and integrity of these nerves are vital for overall well-being.

Summary: The Portion of the Nervous System
Outside of the CNS

In conclusion, the portion of the nervous system that lies outside of the
central nervous system and contains nerves is known as the peripheral nervous
system. It comprises all neural elements outside the brain and spinal cord,
including nerves, ganglia, and sensory receptors. This system functions as
the communication highway, transmitting sensory data to the CNS and conveying
motor commands back to muscles and glands. Its components are vital for
voluntary movements, involuntary regulation, and sensory perception, making
it indispensable for survival and interaction with the environment.

Understanding the structure and function of the PNS not only sheds light on
how the body functions but also emphasizes the importance of nerve health.
Disorders affecting these nerves can lead to significant health issues,
underscoring the need for proper care, early diagnosis, and treatment.

In essence, the portion of the nervous system outside of the CNS that
contains nerves is the peripheral nervous system, which forms the critical
link between the brain, spinal cord, and the rest of the body.



Frequently Asked Questions

What portion of the nervous system is outside of the
central nervous system and contains nerves?

The peripheral nervous system (PNS) is the portion outside the central
nervous system that contains nerves.

Which part of the nervous system includes all the
nerves branching from the brain and spinal cord?

The peripheral nervous system includes all nerves branching from the central
nervous system.

What is the main function of the peripheral nervous
system?

The main function of the peripheral nervous system is to connect the central
nervous system to limbs and organs, allowing for sensory input and motor
output.

Does the peripheral nervous system contain the brain
and spinal cord?

No, the brain and spinal cord are part of the central nervous system; the
peripheral nervous system is outside of it.

What types of nerves are included in the peripheral
nervous system?

The peripheral nervous system includes sensory nerves and motor nerves that
transmit signals between the central nervous system and the rest of the body.

Is the autonomic nervous system part of the
peripheral nervous system?

Yes, the autonomic nervous system, which controls involuntary functions, is
part of the peripheral nervous system.

How does the peripheral nervous system contribute to
reflex actions?

The peripheral nervous system transmits sensory information to the central
nervous system and carries out motor commands, facilitating quick reflex
responses.

Can damage to the peripheral nervous system affect
sensation and movement?

Yes, damage to the peripheral nervous system can lead to numbness, weakness,
or loss of sensation and movement.



What is the significance of nerves being part of the
nervous system outside the CNS?

Nerves outside the CNS allow the body to communicate with and respond to the
environment, enabling sensation, motor control, and involuntary functions.

Additional Resources
What Portion Of The Nervous System Is Outside Of The Central Nervous System
And Contains Nerves? (a)

Understanding the complex architecture of the human nervous system requires a
detailed exploration of its components, especially distinguishing between the
central nervous system (CNS) and the peripheral nervous system (PNS). The
question at hand—“What portion of the nervous system is outside of the CNS
and contains nerves?”—pertains primarily to the PNS. This review delves into
the structure, function, and significance of the PNS, highlighting its role
in communication between the CNS and the rest of the body.

---

Overview of the Nervous System

The nervous system is an intricate network responsible for coordinating
actions, transmitting signals, and maintaining homeostasis within the body.
It is broadly divided into two main components:

- Central Nervous System (CNS): Comprising the brain and spinal cord.
- Peripheral Nervous System (PNS): Encompassing all neural elements outside
the CNS, mainly nerves and ganglia.

This segmentation helps in understanding the distinct functions and pathways
that facilitate communication within the body.

---

The Central Nervous System (CNS)

Before examining the PNS, it is essential to understand the CNS's scope:

- Components:
- Brain: The control center for thought, emotion, memory, and regulation of
bodily functions.
- Spinal Cord: Acts as a conduit for signals between the brain and the rest
of the body, as well as coordinating reflexes.

- Functions:
- Processing sensory information.
- Generating motor commands.
- Higher cognitive functions such as reasoning, language, and problem-
solving.



The CNS is encased within bony structures—cranium and vertebral
column—providing protection and structural support.

---

The Peripheral Nervous System (PNS): The
Portion Outside the CNS

The PNS is the portion of the nervous system that exists outside the central
nervous system. It contains all the nerves and associated structures that
connect the CNS to limbs and organs. Its primary role is to facilitate
communication between the CNS and the rest of the body, including the skin,
muscles, and internal organs.

Structure of the PNS

The PNS consists mainly of:

- Nerves: Bundles of axons (nerve fibers) that carry sensory or motor
signals.
- Ganglia: Clusters of neuronal cell bodies located outside the CNS.
- Sensory Receptors: Specialized structures that detect changes in the
environment and send information via afferent nerves.

---

Types of Nerves in the PNS

Nerves in the PNS are classified based on the type of information they carry:

1. Sensory (Afferent) Nerves:
- Transmit sensory information from receptors to the CNS.
- Examples include nerves from skin, muscles, joints, and visceral organs.

2. Motor (Efferent) Nerves:
- Convey motor commands from the CNS to muscles and glands.
- Responsible for initiating muscle contractions and glandular secretions.

3. Mixed Nerves:
- Contain both sensory and motor fibers.
- Most of the cranial and spinal nerves are mixed nerves.

---

Major Divisions of the PNS

The PNS is further subdivided into:

- Somatic Nervous System:
- Controls voluntary movements.



- Innervates skeletal muscles.
- Responsible for conscious sensation (touch, pain, temperature).

- Autonomic Nervous System (ANS):
- Regulates involuntary functions.
- Innervates smooth muscles, cardiac muscles, and glands.
- Maintains homeostasis through sympathetic and parasympathetic divisions.

---

Role and Function of the PNS

The PNS acts as a communication highway:

- Sensory Input:
- Detects stimuli (e.g., temperature, pain, pressure).
- Transmits signals via afferent fibers to the CNS.

- Motor Output:
- Sends commands from CNS to effectors (muscles and glands).
- Facilitates voluntary and involuntary responses.

- Reflexes:
- Some responses occur rapidly via reflex arcs, involving only the PNS and
spinal cord, bypassing the brain.

---

Structural Components of the PNS in Detail

Nerves are the primary structures that contain nerves outside the CNS.

1. Cranial Nerves

- Originate in the brainstem.
- There are 12 pairs, each with specific functions:
- Sensory: I (Olfactory), II (Optic).
- Motor: III (Oculomotor), IV (Trochlear), VI (Abducens).
- Mixed: V (Trigeminal), VII (Facial), IX (Glossopharyngeal), X (Vagus).
- Special sensory: VIII (Vestibulocochlear), XI (Accessory), XII
(Hypoglossal).

2. Spinal Nerves

- Emerge from the spinal cord through intervertebral foramina.
- 31 pairs categorized as:
- Cervical (8 pairs)
- Thoracic (12 pairs)
- Lumbar (5 pairs)
- Sacral (5 pairs)
- Coccygeal (1 pair)

Each spinal nerve is formed by the union of dorsal (sensory) and ventral
(motor) roots.



3. Peripheral Nerve Organization

- Epineurium: Outer connective tissue covering the entire nerve.
- Perineurium: Surrounds fascicles (bundles of axons).
- Endoneurium: Encloses individual axons.

These structures provide protection, support, and facilitate repair after
injury.

---

Ganglia and Sensory Receptors in the PNS

- Ganglia:
- Dorsal root ganglia: Contain sensory neuron cell bodies.
- Autonomic ganglia: Regulate involuntary functions.

- Sensory Receptors:
- Mechanoreceptors (touch, pressure)
- Thermoreceptors (temperature)
- Nociceptors (pain)
- Chemoreceptors (chemical stimuli)
- Photoreceptors (light, in the eye)

These structures convert stimuli into nerve impulses, which are transmitted
to the CNS.

---

Autonomic Nervous System and PNS

The autonomic nervous system, a subdivision of the PNS, is vital for
involuntary regulation:

- Sympathetic Division:
- Prepares the body for “fight or flight.”
- Increases heart rate, dilates bronchi, redirects blood flow.

- Parasympathetic Division:
- Promotes “rest and digest.”
- Decreases heart rate, stimulates digestion, promotes relaxation.

The autonomic nervous system involves a chain of two neurons (preganglionic
and postganglionic) connecting the CNS to effectors.

---

Significance of the PNS in Health and Disease

The PNS is critical in maintaining normal physiological functions:

- Injury or disease affecting nerves can lead to:



- Loss of sensation (sensory neuropathy).
- Muscle weakness or paralysis (motor neuropathy).
- Dysregulation of autonomic functions (autonomic neuropathy).

- Common conditions include:
- Peripheral neuropathy.
- Carpal tunnel syndrome.
- Sciatica.
- Guillain-Barré syndrome.

Proper functioning of the PNS is essential for effective reflexes, sensation,
and voluntary movement.

---

Summary and Conclusion

To directly answer the primary question:

> The portion of the nervous system outside of the Central Nervous System
that contains nerves is known as the Peripheral Nervous System (PNS).

This extensive network includes all neural elements external to the brain and
spinal cord, comprising:

- Cranial nerves,
- Spinal nerves,
- Ganglia,
- Sensory receptors,
- Autonomic fibers.

The PNS serves as the critical communication link, relaying sensory
information to the CNS and transmitting motor commands to muscles and glands.
Its proper functioning ensures the body's responsiveness to internal and
external stimuli, maintaining homeostasis and enabling voluntary and
involuntary actions.

Understanding this component of the nervous system underscores its importance
in both normal physiology and in the context of neurological disorders. The
PNS’s vast network of nerves and ganglia exemplifies the body's intricate
design for communication and control, emphasizing why it is often the focus
of medical and neurological research, diagnosis, and treatment.

---

In essence, the portion of the nervous system outside the CNS that contains
nerves is the Peripheral Nervous System (PNS), a vast and vital network that
ensures the body's communication with its environment and internal organs.
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