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The Differentiation of the Cholinergic Nerve Cells at
the Meynert Basal Nucleus of the Basal Forebrains
in the Growth Period of Rat
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' Kangwon-Do 200-702. KOREA
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ABSTRACT

This study was performed to investigate the distribution and differentiation on the immunoreacted cells of
the ChAT (choline acetyltransferase) at the Meynert basal nucleus of the forebrains in the growth periods of rat,
using the immunohistochemistric method. According to the cell shape and the ratio of long axis vs short axis of
cell soma, the ChAT antibody reacted nerve cells in the Meynert basal nucleus of the rats were classified into
six types. In the adult rats, the FD (frequency distributions) of round, oval and elongated cells were maximum.
The FD of these types were shown to be progressively decreased during the postnatal development. In addition,
the FD of elongated nerve cells in were observed in the adult rats respectively. This was thought to be the same
phenomenon as those in the round and oval cells. The total mean volume of ChAT antibody reacted cell
somata was lowest in the PND (postnatal days) 7 rats and was highest in the PND 21 rats. But, those were
decreased to the adult. These results suggest that ChAT antibody reacted nerve cells grow up to PND 21 and
then, differentiate into the various types by neurites outgrowing. On the electron micrography, the adult rat
forebrain cells were obtained to be well developed ribosomes, polysomes, rough endoplasmic reticula and
mitochondria. The immunreactivities were observed in ribosomes, polysomes, rough endoplasmic reticula and
outer membrane of mitochondria. Golgi complexes were poorly developed and not showed immunreactivity.
The ribosomes, polysomes and endoplasmic reticula are considered to be closely related to the inter cellular
localization and biosynthesis of the ChAT but not Golgi complex. According to the results in the present study,
it is considered that the ChAT-immunoreacted nerve cells in the Meynert basal nucleus of the rat forebrains

are differentiated throughout the postnatal development with following processes of changes; 1) the cholinergic
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nerve cells develop postnatally 2) cell soma volumes gradually increase during the early postnatal days 3) and

then, cells differentiate into the various types by projecting the neurites to the appropriate area after PND 21.
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biotin peroxidase® M-SAZS MAMLL 0003% 3. MAHOIZH BEE S HAMEHEN wy
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ml, DAB)E Alzsle] =AHAE 5~108 F+ X
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o 1A]7F FoF 4°CollA & A3k, A4 55 &9
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Fig. 1. Localization of the ChAT-immunoreactive nerve cells of the Meynert basal nucleus in the coronal sections of the adult rat
forebrain, A, Immunoreactive nerve cells in the boundary between the internal capsule (IC) and globus pallidus (GP). x 130.
B, The enlarged part of figure A. X240. C, D and E, Round (C), oval (D) and elnongated (E) immunoreactive neurons. The
non-immunoreactive nucleus (arrows) and the immunoreactive dendrites (arrowheads) are seen. X 450.
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Fig. 2. Localization of the ChAT~immunoreactive nerve cells of the Meynert basal nucleus in the coronal sections of the PND 35
and PND 28 rat forebrains. A, Many immunoreactive nerve cells in the PND 35 rat are seen in the lateral and basal margins
of the globus pallidus (GP). X 130. B, The enlarged part of figure A. X 240. C, Immunoreactive nerve cells in the PND 28 rat
are seen. X 130. D, The enlarged part of figure C. X 240.
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Fig. 3. Localization of the ChAT -immunoreactive nerve cells of the Meynert basal nucleus in the coronal sections of the PND 21
and PND 14 rat forebrains. A, Many immunoractive nerve cells in the PND 21 rat are seen in the lateral and basal margins of
the globus pallidus (GP). x 130. B, The enlarged part of figure A. x 240. C, Immunoreactive nerve cells in the PND 14 rat
are seen. X 130. D, The enlarged part of figure C. X 240.
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Fig. 4. The ChAT -immunoreactive nerve cells in the Meynert basal nucleus. The immunoreactive nerve cells are of various types.
They have well-developed dendrites. ChAT-immunoreactive nerve cells in the Meynert basal nucleus are classified into
round (A), oval (B), elongated (C), fusiform (D, E), triangular (F, G), polygonal (H, I). The non-immunoreactive nucleus
(arrows) and the immunoreactive dendrites (arrowheads) are seen. X 450.
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Table 1. The frequency distributions (%) of the round, oval, elongated, fusiform, triangular and polygonal ChAT antibody reacted
neurons in the Meynert Basal Nucleus of the rat during the postnatal development

Postnatal age

Postnatal frequency distribution (%) of different neuronal types

(days) Round Oval Elongated Fusiform Triangular Polygonal Total
0 0 0 0 0 0 0 0

7 26.6 428 263 29 14 .0 100

14 17.6 51.1 19.2 32 6.9 2.0 100
21 13.6 38.1 30.6 37 83 52 100
28 10.4 393 297 39 98 6.9 100
35 11.8 37.7 28.5 4.6 93 8.1 100
adult 102 357 27.8 5.1 11.8 94 100

Table 2. The volumes (um®) of the round, oval, elongated, fusiform, triangular and polygonal ChAT dntlbody reacted neuronal
somats in the Meynert Basal Nucleus of the rat during the postnatal development :

Postnatal  Number Neuronal somata volumes (um®, mean +S.E.M.) of different neuronal types .
age of cells D Average
(days) scored Round Oval Elongated Fusiform Triangular Polygonal
0 0 0 0 0 0 0 0 0
7 117 1,283+114 1,123+72 1,569+132  1437£96 722471 0 1,268 107
14 326 5,609+329  4988+158 3985+307 2,171x£166 3571291  3389+309 4453+189
21 617 6315+334  5,143+157 4,232+148 2931+£380 4940+343 40501264 4,640+160
28 292 5408+316 4288+ 161 3,118+177 2,179+ 194 2,649+ 147 2,763+207 3,706+£157
35 282 43714355 39174137 27601103 1907+129 23034282 2,668+306 3,297+159
adult 267 3218%235 3203+116 25761116 1455+214 2516x154 2329+166 2,774+122
Mol ek 98,38 %Y. 43ges FUkn ALl Jos IRAUT(Tible ). CATHA 2
AEe) wopol whe} A7, g o2 wFaUt Ho)e A9F) 24 F S04

24 F s o=t Ax £38E Hd Y

T A4 AE FYe VIR ez g2 3AHS)
o 93 ABMEE 24 F TLeM 266%2
ehtom dAlz HWA 102%2 FFidhs e
TS L 2 F 14l 511%, AR
< 4 F 21904 30.6%= vehon, 9A] A
2 HHA 77} 357%,278%% Ftasts Aoz @
Ao B, AR T3 S92l
Kl =L E}ﬁ e w2 BRFHAG AAZ HH
A Az #71 F7HEE Aes A HAlHdA
W3 5.1%, A8 11.8%, 942+ 94%2] 27142
{2 )} (Table 1).
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E%Jrﬂow AR Fe AAA
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A =2E %63011%1 Hxz2] BI7L Faste Hoz
FAF e (Table 2).
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NzE] FFEAE 24 F 21delA] 4640 um’2
FHo X2 FAFYD, 2 F S| AYFHUM HE
9] FHa: AR} Fhasled AN 2,774 um?
2z 34Xz $3H e} (Table 2).
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Fig. 5. Micrographs of ChAT-immunoreactive nerve cell in the Meynert basal nucleus. A, A light micrograph of oval ChAT-
immunoreactive nerve cell. It shows dark immunoreactive cytoplasm and a dark nucleus. B, Electron micrograph of the same
cell shown in figure A. It show a deep indentation (arrow) of the nuclear envelope and heterochromatin (arrowhead) in the
large nucleus (N) with conspicuous nucleolus. C, Developed Golgi complex (g) and mitochondria (m) are seen. D, Symmetric
synapses (arrowheads) and nearby mitochondria (m) are seen. E, Well differentiated rough endoplasmic reticulum (rER) and

mitochondria (m) are seen.
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