Y
Histology lab: _6
"Done by Maram Alwraikat




65

% In nervous hisves we hove Severd dyper of Cols Aessified ko 2 Graups ‘.(N&um 5 Glia cg)ls)
* The hislolegy of 4he Varrien ofyecs in fhe nervoss Hgoe differs Bubt +hey Are oll mede of
Neorons And  Glid colhs.
@ Neucehs
(Noruots, syors B o158 5 i 8) RS cings i
"—2a
Nearons 7‘)._.5.\\
PEPCTIFSINIRT:

Siyrer e P ey



Histology Lab 2024 (1) 66
Page 60 of 76

4 ~
Part 3: Nervous Tissue
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Anterior horh ce.[“! gfwge spinal cord. Note the typical features
[ B P
of neurons: basophili¢ cytoplasm, large spherical pale-staining

@ nucleus with prominent nucleolus and cell processes.
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Anterior horn cells of the spinal
cord. Because these cells have at

least _three __ processes, they’re

multipolar neurons.
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the axon.
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(3) Spinal Ganglia or Dorssd Rest Genglia

The larger structures are the cell bodies of the pseudounipolar
neurons. The smaller dark circles around the neurons are the

@ nuclei of the Satellite glia cells.
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A magnified view of a bundle of nerve fibers. Each one of the
small black dots is a single nerve fiber. Note the nuclei of cells

in the perineurium.
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< » Whole Slide

Dorsal Root Ganglion

Emitting from the spinal cord are dorsal and ventral roots.

The dorsal roots contain sensory nerve fibers and the

vantral rools contain motor nerve fibars.

Unlike motor neurons, which have cell bodies in the ventral

homn of the spinal cord, sensory neurons have their cell

bodies massed together in ganglia located outside of the

spinal cord,

« Dorsal Root Ganglion (left, right) - aggregation of sensory
neurons (pseudounipolar) located on each dorsal root.

« Ganglion Cells - large, nerve cell bodies with centrally
located nuclei and prominent nucleoli. The cytoplasm
contains abundant Niss| substance.

« Satellite Cells (or capsule cells) - glial cells at the
periphery of nerve cell bodies.

+ Spinal Nerves (left, right) - nerve fibers exiting each
dorsal roct ganglion.

g | MHS 285-286 Spinal Ganglion

Dorsal Root Ganglion
(Toluidine)
Toluidine blue is a basic dye that binds nucleic acids, but
preferentially stains RNA.
Dorsal root ganglion is an aggregation of sensory neurons
(pseudo-unipolar) located on each dorsal spinal roat.
» Ganglion cells - large, nerve cell bodies with centrally
located nuclei
= Nucleolus - intensely stained because it contains
negatively charged RNA involved in ribosome
assembly
« Nissl (chromophil) Substance - contains negatively
charged RNA found in free ribosomes and ribosomes
bound to endoplasmic reticulum (i.e., RER}
+ Only found in cell body and dendrites
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- | MH 051 Dorsal Root Ganglion

Dorsal Root Ganglion
(Azan)

A cross-section of a dorsal root ganglion stained with azan
to make it easier to see nerve fibers and connective tissue.
Compare this slide with MH 050 Dorsal Root Ganglion
(H&E).
Ganglien Cells - large, nerve cell bodies with large nuclsi
and prominent, red nucleoli. Their cytoplasm contains
abundant Nissl substance.
Salellite {or Capsule) Cells - glial calls at the periphery of
nerve call bodies.
= MNerve Fibers - non-myslinated and myelinated axons of

different diameters seen in cross-sechion.

» Axon - light blue material at the center of each narve

fiber.
= Schwann Cells - glial cells that wrap axons in the

1000 ym peripheral nervous system. Their large, round nuclei
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v | MH 050 Dorsal Root Ganglion

Dorsal Root Ganglion

It is difficult to identify nerve fibers and connective tissue in
this cross section of a dorsal root ganglion because both
stain pinkired.

Compare this slide with MH 051 Dorsal Root Ganglion
(Azan).

Ganglion Cells - large, nerve cell bodies with large nuclei

and prominent nuclecli. Their cytoplasm contains
abundant Nissl substance.

« Lipofuscin - yellow-brown pigment granules in some
nerve cell bodies.

Satsllite (or Capsule) Celis - glial cells at the periphery of
nerve cell bodies.

Nerve Fibers - non-myelinated and myelinated axons of
different diameters seen in cross-section.

« Axon - pink material at the center of each nerve fiber.
» Schwann Cells - glial cells that wrap axons in the

v | MH 052 Peripheral Nerve

1000 pm

= — -
Peripheral Nerve

Cross-section of a peripheral nerve.
« Connective tissue
+ Epineurium - denss irregular connective tissue
surrounding the entire nerve.

» Perineurium - connective tissue surrounding a bundle
of nerve fibers (fascicle) within nerves.

» Endoneurium - connective tissue surrounding
individual nerve fibers within nerves.

« Nerve fibers - nan-myslinated and myelinated axons of
different diameters seen in cross-section.

iy R e & . oy . % -Amns ight blue material at the center of each nerve
~ M -~ .. o= " . o - i . s

» Schwann Cells - their large, round nuclei are adjacent
to some axons. Myelin sheaths appear as pink/red

2000 pm |n?|1|2 next

> Whole Slide | MHS 239 Peripheral Nerve

—
(Masson's Trichrome)
Anerve is a bundle of nerve fascicles surrounded by a
connective tissue sheath (apinaurium). This is easily seen
in this specimen slained with Masson's Irichrome.
» Connective tissue - callagen fibers stain blue.
= Epineurium - dense irregular connective tissue
surrounding the entire nerve.
» Parineurium - connective tissus surrounding a bundle
of nerve fibers (fascicle). It consists of two parts:
« Fibrous Layer - an outer layer of connective tissue
(blue) that is similar to the endoneurium.
« Callular Layer - inner cellular layer (3 to 8 cells thick)
of flattened fibroblasts (blue/gray cells).

« Endoneunum - connective tissue surrounding
individual nerve fibers.

+ Narve Fascicle - bundle of nerve fibers surrounded by a
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(a) The cerebellar cortex is convoluted with many distinctive small
folds, each supported at its center by tracts of white matter in the
cerebellar medulla (M). Each fold has distinct molecular layers (ML)
and granular layers (GL). (X6; Cresyl violet)

(b) Higher magnification shows that the granular layer (GL)
immediately surrounding the medulla (M) is densely packed with
several different types of very small rounded neuronal cell bodies.
The outer molecular layer (ML) consists of neuropil with fewer,
much more scattered small neurons. At the interface of these two
regions a layer of large Purkinje neuron (P) perikarya can be seen.
(X20; H&E)

Central Nervous System 177

(c) A single intervening layer contains the very large cell bodies

of unique Purkinje neurons (P), whose axons pass through the
granular layer (GL) to join tracts in the medulla and whose multiple
branching dendrites ramify throughout the molecular layer (ML).
Dendrites are not seen well with H&E stalning. (X40; H&E)

(d) With appropriate silver staining dendrites from each large
Purkinje cell (P) are shown to have hundreds of small branches,
each covered with hundreds of dendritic spines. Axons from the
small neurons of the granular layer are unmyelinated and run
together into the molecular layer where they form synapses with
the dendritic spines of Purkinje cells. (X40; Silver)
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186 CHAPTER9 ® Nerve Tissue & the Nervous System

FIGURE 9-26 Peripheral nerve connective tissue: Epi-, peri-, and endoneurium.
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(a) The diagram shows the relationship among these three con- (<) As shown here and in the diagram, septa (S) of connective tis-
nective tissue layers in large peripheral nerves. The epineurium (E) sue often extend from the perineurium into larger fascicles. The
consists of a dense superficial region and a looser deep region that endoneurium (En) and lamellar nature of the perineurium (P) are
contains the larger blood vessels. also shown at this magnification, along with some adjacent epi-

(b) The micrograph shows a small vein (V) and artery (A) in the neurium (E). (X200; PT)
deep epineurium (E). Nerve fibers (N) are bundled in fascicles. Each (d) SEM of transverse sections of a large peripheral nerve showing

fascicle is surrounded by the perineurium (P), consisting of a few several fascicles, each surrounded by perineurium and packed with
layers of unusual squamous fibroblastic cells that are all joined at endoneurium around the individual myelin sheaths, Each fascicle
the peripheries by tight junctions. The resulting blood-nerve bar- contains at least one capillary. Endothelial cells of these capillaries
rier helps regulate the microenvironment inside the fascicle. Axons are tightly joined as part of the blood-nerve barrier and regulate
and Schwann cells are in turn surrounded by a thin layer of endo- the kinds of plasma substances released to the endoneurium.

“arger blood vessels course through the deep epineurium that fills

revrn, (140 =E8E,
the space around the perineurium and fascicles, (X450)



