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Figure 1

Normal Rat: Low magnification general view of rat

adrenal medulla - photomicrograph.

Tissue has been fixed in formalin and stained
for ganglion cells. The zona reticularis of the
adrenal cortex (R) is seen ending abruptly at the
corticomedullary Junction. The medullary cells tend
to be in "clumps" and “whorls," though in places a
distinct orientation can be seen as in those cells
surrounding the vessel (V). The nuclel of those cells
surrounding the vessel are smaller and more dense than

other nuclei as designated by the arrows.

150 X

Figure 2

Normal Rat: Higher magnification general view of rat

adrenal medulla - photomicrograph.

The conventional light microscopic appearance of
the adrenal medulla when stained with hematoxylin and
eosin is illustrated. As can be seen, some cells
(arrow) appear to have lighter cytoplasm than others.

380 X
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Figure 3

Normal Rat: Low magnification general view of rat

adrenal medulla - photomicrograph.

This micrograph is of a thick section of epon
embedded osmium fixed tissue stained with Toluidin
blue and can be compared to figures 1 and 2.

570 X
Figure 4

Normal Rat: Higher magnification of figure 3 - photo-

micrograph.

Some cells can be seen to be darker in appearance
than others, and many appear to be granular in nature.
Also labeled are vessel (V) and nucleus (N).

1300 X

Figure 5

Normal Rat: Serial section following figures 3 and 4 -

electron micrograph.

The dark cell (arrow in all figures) can now be
seen to be distinctly granular in nature. The differ-
ence in resolution of the light and electron microscope
at comparable magnification is obvious.

1300 X
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FPigure 6

Normal Rat: Low magnification general view of rat
adrenal medulla - electron micrograph.

"Light cells" (Cl), "dark cells” (C3), and inter-
mediate cells (C2) are evident. The background cyto-
plasm and nuclei (N1, N3) also vary in density as
they do in mouse tissue. Other labeled structures
include blood vessels (V), fibrous tissue (F), endo-
thelium (e), and endothelial cell nucleus (Ne).

6,340 X
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Pigure 7

Normal Mouse: Composite of a single adrenal medullary

parenchymal cell - electron micrographs.

As illustrated in this composite, when parenchymal
medullary cells are adjacent to cortical cells, the
cell membranes often interdigitate (Mc). Numerous
mitochondria (M) are present. Many of the osmiophilic
granules are surrounded by membranes (Mg). Also
labeled is the cell nucleus (N). Finer detail is
shown in figures 8, 9, and 10, which correspond to the
areas so designated in the composite.

16,800 X
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Figure 8

ormal Mouse: High magnification of a portion of

figure 7 - electron mlcrograph.

The granules are usually surrounded by a single
membrane (Mg). Some are densely osmiophilic and
membranes are difficult to see (ga) while in others
there 1s a peripheral microgranular area (gb) or a
clear area (gc) next to the membrane. A few granules
tend to be entirely microgranular in form (gd); and
in general there is gradation in both size and
density (g1, g2, g3, g4). These differences are
especially prominent near a Golgi zone (G).

59,080 X

Pigure 9
Normal Mouse: High magnification of a portion of

figure 7 - electron micrograph.

A granule (g) is surrounded by i1ts membrane (Mg)
and apparently within a double membraned structure
(MM). Endoplasmic reticulum (erl) is primarily
smooth. Occasionally one sees multi-membraned struc-
tures as at area X.

59,080 X
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Figure 10

Normal Mouse: High magnification of a portion of

figure 7 - electron micrograph.

This micrograph demonstrates a structure consisting
of two granules with their membranes (g) and a vesicle
(v) within a common single membrane (arrow). This
structure contains material which is more dense than
the general cytoplasm.

59,080 X

Figure 11

Normal Mouse: Mitochondrial detail - electron micro-

graph.

Cristae (C) are composed of two membranes (arrows),
the membranes of one crista being continuous with the
membranes of the adjacent crista resulting in a series
of structures that appear shelf-like on cross section.
The area between the membranes of any one crista (al)
and between the cristae and the outer membrane of the
mitochondrion is more dense than the area between
adjacent cristae (a2).

104,000 X
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Figure 12

Normal Rat: Ganglion stained with Bodian's technique -

photomicrograph.

A large sympathetic ganglion (Ga) and small artery (A).
150 X
Figure 13

Normal Rat: Adrenal nerve stained with Bodian's

technique - photomicrograph.

A bundle of nerve fibers (Nt) leaving the sympathetic
ganglion (Ga).
150 X
Figure 14

Normal Rat: Adrenal nerve stained with Bodian's

technique - photomicrograph.

Nerve fibers (n) piercing the capsule of the adrenal
gland.
380 X

Figure 15

Normal Rat: Adrenal nerve stained with Bodian's

technique - photomicrograph.

Nerve fibers (n) passing through the adrenal cortex.
380 X
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Figure 16

Normal Rat: Low magnification of adrenal medulla

stained with Bodian's technique - photomicrograph.

The cortico-medullary junction delineated by

edulla (M) and zona reticularis (R).

150 X
Figure 17
Normal Rat: Higher magnification of figure 16 -
photomicrograph.
A large nerve bundle (n) within the medulla.
380 X

Figure 18

Normal Rat: Nerve ending - photomicrograph.

Nerve fiber (arrow) ending at a parenchymal cell.

380 X

Figure 19

Normal Rat: Nerve ending - photomicrograph.

Another example of a nerve fiber (arrow) ending
at a parenchymal cell.
380 X
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Figure 20

Normal Rat: Low magnification general view of medullary

nerve trunk - photomicrograph.

This photomicrograph is of a nerve trunk as seen in
a thlck section of osmium fixed, epon embedded material
stained with Toluidin blue. Dark myelin (arrow) is
evident surrowmding some nerves. Other unmyelinated
fibers (n) are not distinct on light microscopy.

570 X
Figure 21

Normal Rat: Higher magnification of figure 20 - photo-

micrograph.

At this magnification, unmyelinated nervous tissue

is still difficult to delineate.

1300 X
Figure 22

Normal Rat: Serial section following figures 20 and 21 -

electron micrograph.

The increased resolution demonstrates the presence
of unmyelinated as well as myelinated nerves within
the adrenal medullary tissue.

1300 X
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Figure 23

Normal Rat: Adrenal medullary nervous tissue - electron

micrograph.

Both myelinated (nm) and unmyelinated (nu) nerve
fibers are present. Laminations in the myelin are visible
(arrow). Supporting Schwann cells (Cs) are frequent.

Both light and dark cell types are present (Cl, C3).
19,630 X

Figure 24

Normal Rat: High magnification of a portion of myelin

sheath - electron micrograph.

At this magnification, the laminations in the
myelin (arrows) are quite distinct.

117,900 X
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Figure 25

Normal Rat: Nerve trunk within the adrenal medulla -

electron micrograph.

Both myelinated (nm) and unmyelinated (nu) nerves
are present., Between them can be seen much fibrous
tissue and collagen (Co). The myelin around the labeled
myelinated nerve can be seen to apparently thin out in
the vicinity of the arrow.

13,860 X

Figure 26

Normal Rat: Nerve trunk within the adrenal medulla -

electron micrograph.

Again both myelinated and unmyelinated nerves are
present. Also evident are Schwann cells (Cs). The
myelin appears to terminate in the area of the arrow
and the nerve proceeds from this point without myelin.

13,860 X
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Figure 27

Normal Rat: High magnification of figwre 26 - electron

micrograph.

This micrograph shows the termination of myelin.
The characteristic laminations of the myelin come off
two at a time (arrows) to surround the Schwann cell
cytoplasm,

80,720 X
Figure 28

Normal Rat: "Intracellular™ nerve ending - electron

micrograph.

The characteristic appearance of nerve endings on
the parenchymal cells of the adrenal medulla is illus-
trated. Synaptic thickenings can be seen (arrows) and
small vesicles (v) are within the nerve ending. Also
labeled is the cell membrane (Mc).

59,080 X
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Figure 29

Normal Rat: An area of apparently active medullary

tissue - electron micrograph.

Golgi zones (G) are prominent. There is great
variation in size and density of granules (gl, g2,
g3, gt). Endoplasmic reticulum is predominantly
smooth and in the form of small vacuoles. Invagin-
ations of the cell membrane are present next to
intercellular spaces (i). An adjacent cell shows
parallel lamellae of rough endoplasmic reticulum
(er2). Note the presence of a small nerve (n) and
the thickening of cell membranes where parallel (Mc).

22,300 X

Pigure 30

Normal Rat: Higher magnification of an area of figure

29 - electron micrograph.

This micrograph illustrates the presence of
numerous smaller granules within the cytoplasm of
the cell (arrows). The tissue at n2 corresponds to
descriptions of nerve endings within medullary cells
with thickened synaptic membranes (s). Note the
absence of synaptic vesicles.

L5, 450 X
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Figure 31

Experimental Rat: Twenty-four hours after first

reserpine injection - electron micrograph.

When compared to normal controls there are few
differences. A few apparent vacuoles (v) are present.
The osmiophilic granules are relatively evenly dispersed
throughout the cytoplasm. One does notice a more
definite lack in uniformity of size and density of
the granules in areas which are apparently not closely
involved with Golgi zones (gl, g2, g3, g4).

19,630 X

Figure 32

Experimental Rat: Twenty-four hours after first

reserpine injection -~ electron micrograph.

This slightly higher magnification better illustrates
the differences in size and density of the osmiophilic
granules. There are very small particles (arrows)
free in the cytoplasm as were seen in active control
tissue.

22,300 X
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Figure 33

¥xperimental Rat: Twenty-four hours after second

reserpine injection - electron micrograph.

Increased vesicle formation (v) is obvious. There
is now a great difference in size and density of
different osmiophilic granules (g), and a relative
lack of granules towards the center of the cells.

Also labeled are cell membranes (Me) and a blood
vessel (V). Note that in area X, some of the vacuoles
or vesicles are elongated resembling dilated lamellae
of endoplasmic reticulum.

7,000 X
Figure 34

Experimental Rat: Twenty-four hours after second

reserpine injection - electron micrograph.

Small densely osmiophilic granules (arrows) are
present within the cytoplasm. Within some of the
vacuoles there is material suggestive of sectioning

of infoldings of the irregular membranes.

8,600 X
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Figure 35

Experimental Rat: Twenty-four hours after third

reserpine injection - electron micrograph.

Portions of four different parenchymal cells are
illustrated (Cl1, C2, C3, C4). There is a definite
difference in granule size between cells Cl and C4,
illustrating the fact that not all cells are identical
in appearance even in treated animals. There is a
relative lack of granules in Cl. Some vacuolation
(v) is present.

10,200 X
Figure 36

Experimental Rat: Twenty-four hours after third

reserpine injection - electron micrograph.

Small granules (arrows) the approximate size of
ribosomes are again found free in the cytoplasm. In
some areas, these particles appear to be lining the
membranes of some vacuoles (v). The intercellular
space containing collagen fibers (Co) is separated
from the parenchymal cell membranes (Mc) by another
membranous structure (Ms) resulting in a potential
space.

15,100 X
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Pigure 37

Experimental Rat: Two days after third reserpine

injection - electron micrograph.

In some areas marked vacuolation is still present.
The relative decrease in number of osmiophilic granules
is evident. Though cells as Cl contain many vacuoles
(v), other cells as C2 contain few if any vacuoles.

7,000 X
Figure 38

Experimental Rat: Two days after third reserpine

injection - electron micrograph.

Endoplasmic reticulum is present in the form of
parallel lamellae and is studded with ribosomes (er2).
There is a relative deficit of osmiophilic granules,
and those present tend to be near the cell margins.
Also labeled is a nerve (n).

11,900 X
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Figure 39

Experimental Rat: Two days after third reserpine

injection - electron micrograph.

Rough endoplasmic reticulum is again predominant
(er2). The osmiophilic granules are located primarily
at the margins of the cells. Also labeled are nucleus
(N), desmosome-like thickenings (d), and intercellular
space (S).

19,630 X

Figure 40

Experimental Rat: Two days after third reserpine

injection - electron micrograph.

This micrograph further demonstrates the margination
of the osmiophilic granules and the presence of rough
endoplasmic reticulum (er2). Also labeled are a
nucleus (N), nerve (n), and blood vessel (V).

15,100 X
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Figure 41

Experimental Rat: Three days after third reserpine

injection - electron micrograph.

Labeled structures include collagen fibers (Co),
nucleus (N), and vacuoles (v). Compared to two days
after the third reserpine injection, there is a loss
of preponderance of rough endoplasmic reticulum, a
relative decrease in degree of vacuolation in any one
cell, and a relative increase in the number of osmio-
philic granules seen.

7,000 X
Figure 42

Experimental Rat: Four days after third reserpine

injection - electron micrograph.

Labeled structures include nucleus (N), nerve (n),
and mitochondria (M). This micrograph illustrates
the apparent absence of vacuolation. There are
n erous osmiophilic granules (g) present, but they
are less predominant in cell Cl than in cell C2.

9,900 X
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Figure 43

Experimental Rat: PFive days after third reserpine

injection - electron micrograph.

The recovery of treated adrenal medullary tissue
to near normal appearance is illustrated. There
are 2 ain cells differing in the density and number
of granules (Cl, C3), in the density of the nuclei
(N1, N3), and in the density of the background
cyto=plasm, There is still an apparent decrease in
the nunber of granules in the central perinuclear
regions of the parenchymal cells.

7,000 X

Figure 44

Exverimental Rat: Six days after third reserpine

injection - electron micrograph.

This micrograph further illustrates the apparently
normal appearance of the tissue. Labeled structures
include collagen fibers (Co), cell membranes (Mc),and
parenchymal cells (C).

9,900 X
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