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Muscle tissue



SKELETAL



Longitudinal section (LS) of skeletal muscle.
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The nucleus
appears more
elongated,
flattened, and
squeezed to
the periphery.
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Cross section (CS) of skeletal muscle.
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- Skeletal muscle fibers
. are relatively large, how
3‘ do we know that?!:)
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~——> look at the nuclei
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whole muscle,
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tiny, so the ratio of

fibers will be
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large .




C.S& L.S skeletal(e.g Tongue)
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There is some
uniformity, the
muscle fibers are
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and their sizes are
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We aren't able to see the boundaries of the cell
because the membranes are lipid, and they will

LOngitUd | Na I Sectio N ( LS)- Smooth m uscl e dissolve, so we can only fecognizethe cell by
appearance of their nuclei.
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How do nuclei look
like?

They are spindle
and elongated

The nuclei are
running in all the
fields because they
are tiny cells,
spindle shaped,
and relatively long .
Most of the cell
volume is around
the nucleus.
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~Longit

- How can we
~distinguish

- them from the
- skeletal
~muscle ?

- The skeletal
fibers are
~organized in
“rows in the

periphery, and

they were

~striated in the

) center.

They are also
nuclei, but the
section doesn't
pass through the
full length and
the thickness of
them (so they
appeared as a
shadow).
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Whereas in C.S,
there are
rounded nuclei
throughout the
section, but as
we said, not all
nuclei passed in
the section.
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How can we identify them ? —=
By the shape of the nuclei, they
are elongated and running in this
field.
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Here, the smooth
muscle fibers are ;

not perfectly
running in one

direction, soyou
will see elongated
nuclei and others
rounded , which

make the smooth
muscle '
disorganized.
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Cardiac



It has a unique
characteristic,
which is the
branching .




SkKelete musde & el

7 aucle! ore cabvalf fouded,
ile i sheled vy e periphondf fupie.

oy Aot uniform o Shucwe
& o ordey out to the branches >
wldle tu Skeletad Fwad

unt'for Me close T le
and shape >

Cross section -cardiac muscle

<)



Intercalated disc rid with packional
, npleres < qap i\mdﬂoﬂS»

sy ok oadkon
/ mow\gk cou diac

L.S. cardiac m)aécle

0 Q,'S ao)d,ﬂﬂ bd‘@w“
‘ | G-E tri )f
/ fecion Mﬁm




SHriadions are evidence

Usually, when
you see a dark
eosinophilic
structure, this is
telling you that
there is a
condensation of
something.
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Nervous tissue



Nervous tissue

Two images from Theoretical material



According to the picture
we will notice that the
supporting neuroglial cell
is the astrocyte not the
satellite cell and that will
determine the location of
this tissue which is from

the CNS not the PNS NN S T A_astrocyte

neuron
{cell body)
myelin
/(surrounds axon)
/ ,/t 3 3 -
NEUR%LIA 2= microglial
We have spaces within the celis
brain called ventricles while $=<
the long space within the oligodendrocyte
spinal cord is called the
central canal filled with CSF
and lined with ependymal
cells capillary

Manenges are layers
surrounding the CNS which
are the dura ,arachnoid
,and the pia matter

Inthe cns as you see in this
picture we will see two groups of
cells which are the neurons and
the neuroglial cells

1- starting with the astrocytes
which supports and protects the
neuron and it maintains

and participate in the formation
of the BBB

2-the second neuroglial cell the
microglial cell (the macrophage
of the CNS)derived from
monocytes

3-the oligodentocyte which is
considered the Maylin forming
cell in the CNS ,we notice that
one cell sends many processes to
wrap different axons different
segments (while the shwan cells
in the PNS each cell wraps one
segment in one axonin one
neuron)

4-the ependymal cells ,they are
important for the protection of
the CNS,CSF and maintaining the
CSFsome of them can show long
microvilli they resemble
epithilium but they do not have
basal lamina ,between these cells
there are junction complexes to
maintain the CSF (wherever you
have CSF you will find the
ependymal cells lining it )



TEM

We are
looking at a
shwan cell
next to an
axon

The nucleus of
the shwan cell

Layers of the cell
membrane
wrapping the

axon
The axon

There are some axons
considered lightly
myelinated and others
unmyelinated
(unmyelinated are not zero
myelin wrap but zero
complete wrapping because
one cell is wrapping many
axons ) not complete
wrapping of the axon for the
unmuyelinated means they
did not fully insulate the
signals and that they lack
nodes of Ranvier so the axon
surface is exposed ,the
distribution of ion channels
is even therfor the action
potintial is slow .



Nervous tissue
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multipolar neuron (toluidine blue stain)
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H&E- Fascicles of nerve fibers
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L.S. in nerve fibers
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L.S. in nerve fibers (osmium tetraoxide) myelin- Node of
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Axon cylinder




T.s.in nerve fibers endoneurium around
endoneurium  perineurium every axon.

/I ~

' :‘:"'!‘.‘T '(‘1 ;.-! 2 "r“. $+78
Xy J' Y = A . g oS

..; 1 \ - ’ 1 " - ,1- » \ k - e’ r 0

. h ‘ ’ " j‘ \' ' 4 e~ ‘ < ‘ - - Q h b

4._ / "\
o, V
4

we. havwe oues with

lotsl# myelin - &
oblers with afmost

NOWL

o
CH— blakish cirdest.
. —: mydln
: ;‘ andaneurfum
PRCT— Aronsiubhe
".0! middle Couire” |
‘e -




axon







Anterior horns-spinal cord
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Central canal-spinal cord
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Spinal (dorsal) root ganglia

Unipolar
neurons
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Sensory ganglion.
: neuronal cell bodies Swiounding cl§ = (iad cedls




cell bodies

satellite cells
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Dorsal root ganglia

Even in low magnification

we can recognize neurons 4=
because they’re R
exceptionally large o

Myelinated
nerve fibers
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Dorsal root ganglia

Higher magnification




Spinal cord

Section through vertebrae
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Steletal

nuscle Lissue

The image is a histological section showing the relationship
between muscle tissue, sensory neurons in the dorsal root
ganglion, and the spinal cord.
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Autonomic ganglia
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This version contains histology lab images for nervous tissue,
with explanations from the in-person lecture. Please review it
briefly to catch any additional info not mentioned in the

recorded lecture, including comments on images from the
theoretical file.

Good luck,
NST
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