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Regional Differences in the Pineal Gland of the Cotton Rat,

Sigmodon hispidus. Light and Electron Microscopic Observations

Yasuhiro SAITO

Department of Radiology, Asahikawa Medical College, Asahikawa 078, Japan

The determination of volumes of the distal and proximal halves of the

pineal glands of cotton rats (Sigmodon hispidus) and Sprague-Dawley rats

revealed that the volume of the proximal half was far larger in cotton rats
than in Sprague-Dawley rats.

Light and electron microscopic examination of the distal, middle and
proximal pineal regions in the cotton rat revealed the presence of regional
differences in parenchymal cells, capillary endothelial cells and pericapillary
spaces. Nuclear sizes of pinealocytes were larger in the distal regiom than
in the middle and proximal regions. The diameter of granulated vesicles
and the contents in lysosome-like bodies in pinealocytes in the distal and
middle regions were different from those in the proximal region. Interstitial
cells and astrocytes surrounded pericapillary spaces; the former was localized
in the peripheral area of the distal and middle regions, whereas the latter
was found throughout the organ. Astrocytes were more abundant towards the
proximal region. The capillary endothelium was often fenestrated in the
distal region, whereas the fenestrae were few in the middle region and absent
in the proximal region. Pericapillary spaces were large in the distal and
middle regions, but narrow in the proximal region. Postganglionic sympathetic
nerve fibers were distributed throughout the organ, whereas myelinated and

unmyelinated nerve fibers, survived after superior cervical ganglionectomy,



were found in the distal and middle regions, but not in the proximal region.
Sympathetic and non-sympathetic nerve fibers lay adjacent to interstitial
cells and astrocytes. These regional differences may reflect functional

differences in various pineal regions of the cotton rat.

Key words : Pineal gland, Cotton rat (Sigmodon hispidus), Regional difference

Electron microscopy
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Pineal profile area in every tenth transverse section

Pineal profile area (upper), number of myelinated nerve fibers

(middle) and number of myelinated nerve fibers per unit area

(lower) in every tenth transverse section

Portion of the distal pineal region. The parenchyma in the figure
is largely composed of pinealocytes. A capillary is found in the
upper left corner of the figure. Bar: 5 um

Perikaryonal cytoplasm of a pinealocyte (PN pinealocyte nucleus)

in the distal region. Bar: 0.5 pm

Pinealocyte processes containing a small number of granulated
vesicles and numerous non-granulated vesicles accumulate in a
pericapillary space (asterisk) in the distal region. Bar: 1 um
Slender processes of an interstitial cell (IN interstitial cell
nﬁcleus) covering the surface of the distal pineal portion or
extending between pinealocytes (PN pinealocyte nucleus). Bar: 1 um
Cell bodies or processes of an interstitial cell (IN interstitial
cell nucleus) in the distal region lie close to adrenergic nerve
endings (A) and an unmyelinated nerve fiber (U). L lipofuscin-like
body, G Golgi complex, asterisks pericapillary spaces. Bar: 0.5 um
Fibrous astrocytes (FN fibrous astrocyte nucleus) surround a
pericapillary space (C capillary) in the distal region. Bar: 1 um
Cell body of a fibrous astrocyte (FN fibrous astrocyte nucleus)
lies close to adrenergic nerve endings (A) in the distal region.
asterisk pericapillary space. Bar: 0.5 um

Numerous adrenergic nerve fibers and endings in pericapillary
spaces (asterisks) in the distal region. S Schwann cell cytoplasm.

Bar: 0.5 pm
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Myelinated and unmyelinated nerve fibers and endings in a
pericapillary space in the distal region. IN interstitial cell
nucleus, SN Schwann cell nucleus, arrows adrenergic nerve endings.
Bar: 1 um

Myelinated and unmyelinated nerve fibers in a pericapillary space
in the distal region of a ganglionectomized animal. SN Schwann
cell nucleus. Bar: 0.5 um

Unmyelinated nerve fiber containing numerous granulated vesicles
lies adjacent to a fibrous astrocyte (FN fibrous astrocyte nucleus)
in the distal region of a ganglionectomized animal. Bar: 0.5 um
Portion of the proximal pineal region. Many membranous astrocytic
processes intervene between pinealocytes. Bar: 2 um

Perikaryonai cytoplasm of a pinealocyte (PN pinealocyte nucleus)
in the proximal region. Lysosome-like bodies contain moderately
osmiophilic laminated structures. G Golgi complex. Bar: 0.5 um
Pinealocyte processes containing numerous granulated vesicles are
surrounded by astrocytic processes (AP) in the proximal region.
Bar: 0.5 um

Fibrous astrocytes (FN fibrous astrocyte nucleus) in the proximal
region. Bar: 1 um

Protoplasmic astrocyte (PN protoplasmic astrocyte nucleus) in the
proximal region. L lipofuscin-like body. Bar: 1 um

Nexus between astrocytic processes in the proximai region.

Bar: 0.1 um

Pericapillary area in the proximal region. The parenchyma is
largely composed of astrocytic processes. Numerous adrenergic

nerve endings (arrows) are present among processes. Bar: 1 um



Fig. 21 Many adrenergic nerve endings (A) are surrounded by astrocytic
processes. Bar: 0.5 um
Fig. 22 Adrenergic nerve ending makes a synaptic contact (arrow) with an

astrocytic process. C capillary lumen. Bar: 0.5 um
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