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An Electron Microscopic Study on the Hypothalamus of the
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1. Fine Structure of the Nerve Cell
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Abstract

The posterior hypothalamus of the hibernating greater horseshoe bats(Rhinolophus

ferrumequinum korai Kuroda) were observed with an electron microscope. The
posterior hypothalamus is known to be closely related to the reflex responses acti-
vated by cold, and the following observations were obtained in the cellular type of
nerve cells: there are three types of neurons in the posterior hypothalamus.
1. The first type of neuron was the largest, ovoid or con.ical in shape, the nucleus
was elliptic and the nuclear envelope had many deep invaginations. The cell
organelles were well developed, in particular there was an abundance of variously
shaped mitochondria, and the Golgi complex and the polysomes were observed in
the cytoplasm.

The second type of neuron was moderate in size, ovoid or elliptic in shape, the

3

nucleus was located nearer to the plasma membrane and the nuclear envelope had.
a few invaginations. The cytoplasm was rich in amount compared with that of
the third type of neuron, and the cell organelles, especially the rough endoplasmic
reticulum were well developed. Also lipofuscin pigments were observed.
3. The third type of neuron was the smallest in size and round in shape. The nucleus
and the nucleolus were observed in the central portion of the cell body and the
nuclear envelope had a few invaginations. The cytoplasm was small compared with
those of the first and second types, but the rough endoplasmic reticulum, the mito-
QA stm A5 st e ad, Qe B FEGH
Dept. of Anatomy, Wonju Medical College, Yonsei University, *Dept. of Biology, College of Liberal Arts

and Sciences, Yonsei University
L oAdFE 19833 % QAW EE GF A mp TR o] Foligld.



Kang et al. —Hypothalamus of the Hibernating Bat — 11—

chondria and the polysomes were relatively well developed. The cytoplasm was
characterized by the presence of membrane-bound small bodies with a single mem-
brane containing a fine particular substance around the rough endoplasmic reticulum

and the Golgi complexes.
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Figure Legends

Semithin section showing the largest and pyramidal shaped type I cell (arrow). The
large and eccentrically placed nucleus has a distinct nucleolus and the cytoplasm is
abundant. (toluidine blue, X1, 150)

Electron micrograph of a type I cell. A large and ovoid shaped nucleus (Nu) has many
deep indentations and distinct nucleolus (ncl). The cytoplasm shows numerous mito-
chondria (mit) of varying sizes and shapes and well developed Golgi complexes (G).
But the cisternae of the rough endoplasmic reticulum (RER) are moderately developed.
Several axon terminals (At) contact with the surface of the cell body. (X8, 000)
Semithin section showing two kinds of neurons, a medium sized type II cell (arrow)
and a small type III cell (arrowhead). The cytoplasm of the type II cell is more
abundant than that of the type III cell. (toluidine blue, X1, 150).

Electron micrograph of a type II cell. The cell has a deeply indented nucleus (Nu)
with a distinct nucleolus (ncl). The cytoplasm contains fhe Golgi complex (G) and a
relatively large number of niitochondria (mit). The rough endoplasmic reticulum(RER)
composed of parallel cisternae is well developed. Some lipofuscin pigments (If).are
found in the perinuclear region. (<10, 000)

Semithin section showing a type III cell (arrow). The cell is the smallest and relati-
vely round in shape. Most of the cell body is occupied with the nucleus and the very
little cytoplasm appears as narrow rim around the nucleus. (toluidine blue; X1, 150)
Electron micrograph of a type III cell. A centrally located nucleus (Nu) is round in
shape and shows a deep indentation. The nucleolus (ncl) is placed in the center of the
nucleus and exhibits distinct pars fibrosa and granulosa. Relatively large number of
mitochondra (mit) and polysomes are evenly distributed throughout the cytoplasm.
(<10, 000)

A perinuclear region of a type III cell. A membrane bound granule (Gr) showing low
electron density and made up of fine particles is found in the zone between the Golgi
complex (G) and the well developed rough endoplasmic reticulum (RER). But small
bodies which are not limited by the membranes are also observed (arrows). Some

mitochrondria (mit) and .lysosome (Ly) are observed in this region. (<20, 000)
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