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Quantitative cytological study on the adrenal medulla
in normal, sham-operated and pinealectomized rats,
with special reference to time-of-day and differences
between adrenaline cells and noradrenaline cells.
1. The results of analysis and integration, as the main theme.

Takashi Kachi
Hirosaki University of Health and Welfare, 3-18-1 Sanpinai, Hirosaki 036-8102, Japan

Abstract

A series of research data obtained by the author and collaborators for over the past 20 years were
briefly sorted and arranged, and the integrated results were shown. The pineal gland shows distinct
24-hour rhythms that are regulated by sympathetic nerves. In this study, therefore, the effects exerted
from the pineal on the adrenal medulla, which constitutes parts of the sympathetic nervous system,
were investigated in rats in relation to 24-hour changes. Adrenomedullary constituent cells were divided
into adrenaline (A) cells, noradrenaline (N) cells, nerve endings and supporting cells, and various fine-
structures were compared by quantitative light and electron microscopy at eight time points during a
day between normal, intracranial sham-operated (SX) and pinealectomized (PX) groups. The data were
then summarized from various view points. Main results: 1. Many adrenomedullary structures of normal
animals showed differences between A and N cells. Furthermore, the structures were divided into two
groups. In one group (e.g. sizes and various nuclear structures of A and N cells, nerve ending sizes
and intercalating degree of supporting cells), AN cell differences did not change due to experimental
treatment and time-of-day. In the other group, AN cell differences changed depending on the experimental
situations. 2. Surgery effects: 1) PX effects appeared in many A cell-related structures, and a group of
the PX effects appearing only in a special time zone also existed. In N cell-related structures, PX effects
appeared in only a few (nucleoli and nerve endings). 2) In PX effects, hypothetical pineal-mediated SX
effects and simple PX effects were distinguishable. In the former, the unique effects of SX, such as
suppression of 24-hour changes, and the reverse effect of PX were included. In addition, 3) diverse PX
effects exerted on AN cell differences, 4) intramedullary regional differences in PX effects, suggesting
cortex-mediated influence, and 5) numerical changes in synaptic vesicles due to PX, suggesting nerve-
mediated effects, were observed.

Key words: 24-hour change ; intracranial surgery effect; nerve ending; nucleolus;

rough endoplasmic reticulum



