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Laboratory report 23: Nervous tissue and nerves is an essential study that delves into the intricate
structures and functions of the nervous system. The nervous system is a complex network that plays
a critical role in coordinating bodily functions, processing sensory information, and facilitating
communication between various body parts. Understanding nervous tissue and nerves is vital for
comprehending how the body responds to stimuli and maintains homeostasis. This report will cover
the types of nervous tissue, the anatomy of neurons, the structure of nerves, and methods to study
them in a laboratory setting.

Types of Nervous Tissue

Nervous tissue is primarily made up of two types of cells: neurons and glial cells. Each type plays a
specific role in the functioning of the nervous system.

1. Neurons

Neurons are the fundamental units of the nervous system, specialized for the transmission of nerve
impulses. They can be classified based on their structure and function:

- Structural Classification:
- Unipolar Neurons: Have a single process extending from the cell body that splits into two
branches, typically found in sensory ganglia.
- Bipolar Neurons: Feature two processes, one axon and one dendrite, commonly found in sensory
organs like the retina.
- Multipolar Neurons: Possess multiple dendrites and one axon; the most common type of neuron in
the central nervous system (CNS).

- Functional Classification:
- Sensory Neurons: Transmit signals from sensory receptors to the CNS.
- Motor Neurons: Carry signals from the CNS to muscles and glands.
- Interneurons: Connect neurons within the CNS and play a role in reflexes and higher brain
functions.

2. Glial Cells

Glial cells, or neuroglia, support and protect neurons. They outnumber neurons and serve several
functions:

- Astrocytes: Provide structural support, regulate blood flow, and maintain the blood-brain barrier.
- Oligodendrocytes: Form the myelin sheath around axons in the CNS, increasing the speed of



impulse conduction.
- Schwann Cells: Similar to oligodendrocytes, but they myelinate axons in the peripheral nervous
system (PNS).
- Microglia: Act as immune cells in the CNS, responding to injury and disease.
- Ependymal Cells: Line the ventricles of the brain and the central canal of the spinal cord,
producing cerebrospinal fluid (CSF).

Anatomy of Neurons

Understanding the structure of neurons is crucial for grasping how they function. The anatomy of a
typical neuron is composed of several parts:

1. Cell Body (Soma)

The cell body contains the nucleus and organelles necessary for basic cellular functions. It integrates
incoming signals and generates outgoing signals.

2. Dendrites

Dendrites are branching extensions of the neuron that receive signals from other neurons. They
increase the surface area available for synaptic connections.

3. Axon

The axon is a long, slender projection that conducts electrical impulses away from the cell body.
Axons can be myelinated or unmyelinated:

- Myelinated Axons: Surrounded by a myelin sheath, which speeds up the conduction of nerve
impulses.
- Unmyelinated Axons: Lack a myelin sheath and conduct impulses more slowly.

4. Axon Terminals

At the end of the axon are the axon terminals, which release neurotransmitters into the synaptic
cleft, allowing communication with neighboring neurons or effector cells.

Structure of Nerves

Nerves are bundles of axons that transmit signals throughout the body. They can be classified based



on their location and function:

1. Peripheral Nerves

Peripheral nerves are part of the PNS and connect the CNS to limbs and organs. They can be further
classified as:

- Sensory Nerves: Carry sensory information to the CNS.
- Motor Nerves: Transmit motor commands from the CNS to muscles.
- Mixed Nerves: Contain both sensory and motor fibers.

2. Nerve Structure

Nerves are composed of several layers:

- Endoneurium: A delicate layer of connective tissue that surrounds individual axons.
- Perineurium: A protective sheath that groups several axons into fascicles.
- Epineurium: The outermost layer that encases the entire nerve, providing protection and support.

Methods to Study Nervous Tissue and Nerves

Studying nervous tissue and nerves in a laboratory setting involves various techniques to visualize
and analyze their structures. Some common methods include:

1. Microscopy

- Light Microscopy: Used to observe the general structure of nervous tissue and identify different
types of neurons and glial cells.
- Electron Microscopy: Provides a higher resolution to study the ultrastructure of neurons and
synapses.

2. Histological Techniques

- Tissue Preparation: Involves fixing, embedding, sectioning, and staining nervous tissue samples to
enhance visibility under a microscope.
- Stains: Common stains used include Nissl stain for cell bodies and myelin stains to visualize
myelinated fibers.



3. Electrophysiological Techniques

- Patch Clamp Technique: Measures ion currents in individual cells, providing insights into neuronal
excitability and synaptic transmission.
- Extracellular Recording: Monitors the electrical activity of neurons in a network, allowing the study
of neuronal communication.

4. Imaging Techniques

- Magnetic Resonance Imaging (MRI): Non-invasive imaging used to visualize the structure and
function of the brain.
- Functional MRI (fMRI): Measures changes in blood flow related to neuronal activity, helping to
map brain functions.

Clinical Relevance of Nervous Tissue and Nerves

Understanding nervous tissue and nerves is crucial not only for basic neuroscience but also for
clinical applications. Several neurological disorders are linked to abnormalities in nervous tissue,
including:

- Multiple Sclerosis: A disease characterized by the demyelination of CNS axons, leading to impaired
nerve conduction.
- Peripheral Neuropathy: Damage to peripheral nerves often caused by diabetes, resulting in pain
and loss of sensation.
- Neurodegenerative Diseases: Conditions like Alzheimer's and Parkinson's disease involve the
degeneration of specific types of neurons, leading to cognitive and motor impairments.

Conclusion

Laboratory report 23: Nervous tissue and nerves provides a comprehensive overview of the
structure and function of the nervous system. Through the study of neurons, glial cells, and the
anatomy of nerves, researchers can gain valuable insights into how the nervous system operates.
Moreover, the methods employed in laboratory settings to study nervous tissue are essential for
understanding neurological diseases and developing effective treatments. By advancing our
knowledge in this field, we can further unravel the complexities of the nervous system and its
implications for human health.

Frequently Asked Questions



What are the main components of nervous tissue examined in
Laboratory Report 23?
The main components of nervous tissue include neurons, which are the primary signaling cells, and
glial cells, which provide support and protection for neurons.

How are nerve cells differentiated from glial cells in
microscopic observations?
Nerve cells, or neurons, can be identified by their unique structure, which includes a cell body,
dendrites, and an axon, while glial cells are generally smaller, lack axons, and do not transmit nerve
impulses.

What staining techniques are commonly used in the
examination of nervous tissue?
Common staining techniques include Nissl stain, which highlights the rough endoplasmic reticulum
in neurons, and immunohistochemistry, which can label specific proteins to differentiate between
various types of glial cells.

What is the significance of myelination in nerve fibers studied
in this report?
Myelination increases the speed of electrical impulses along nerve fibers and provides insulation,
which is crucial for the efficient functioning of the nervous system.

What are the common disorders associated with nervous
tissue and nerves that might be discussed in this report?
Common disorders include multiple sclerosis, which affects myelin sheaths, and peripheral
neuropathy, which impacts the peripheral nerves, leading to symptoms such as pain and weakness.

How does the structure of the central nervous system (CNS)
differ from that of the peripheral nervous system (PNS) in the
context of this laboratory report?
The CNS, which includes the brain and spinal cord, is primarily composed of gray matter (neuronal
cell bodies) and white matter (myelinated axons), while the PNS consists of nerves that extend
outside the CNS, containing both sensory and motor neurons.
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