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ABSTRACT

This study was performed to investigate the distribution and differentiation of choline acetyltransferase
(ChAT)-immunoreactive cells in the basal nucleus of Meynert of the postnatal and adult rat forebrains,
utilizing techniques of immunocytochemistry. According to the cell shape and the ratio of long axis vs short
axis of cell soma, the ChAT-immunoreactive nerve cells in the basal nucleus of Meynert of the adult rat were
classified into six types. In the adult rat, the frequency distributions (FD) of round, oval, elongated, fusiform,
triangular and polygonal cells were 9.4%, 35.5%, 32.1%, 5.9%, 9.1% and 8.0%, respectively. The FD of oval
and round nerve cells on the postnatal day (PND) 14 were observed to be 18.7% and 55.5%, respectively.
Those were shown to be progressively decreased during developmental process to the adult. Also, those of
elongated and triangular nerve cells on the PND 21 were observed to be 30.4% and 10.1%, respectively. Those
were shown to be same phenomenon as those in the round and oval cells. Meanwhile, those of the triangular
and polygonal nerve cells were progressively increased from the early postnatal stage to the adult.

The total mean volumes of ChAT-immunoreactive cell somata in the PND 7 rat were the lowest (1,083
um?) and those in the PND 21 rat were shown to be the highest (5,045 um?®). But in the adult, those were
decreased 10 2,731 um®. Those in the PND 21 rat were shown to be about 84.7% larger than those in the adult.
On the electron micrography, the cell organelles such as ribosomes, polysomes, rough endoplasmic reticula
(RER) and mitochondria were well developed in the PND 21 rat forebrains, but Golgi complexes were shown
to be proliferating phase. Especially, ribosomes, polysomes and RER were immunoreactive in the tissues
treated with 0.05% triton X-100. According to the observations in the present study, it is considered that the

ChAT-immunoreactive nerve cells in the basal nucleus of Meynert of the rat forebrains are differentiated
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throughout the following processes of changes during the postnatal development: 1) increase of cell soma

volumes with the differentiation of cell organelles and neurites, 2) increase in the FD of differentiated cell

types and 3) cell schrinkage without cell loss. The ribosomes, polysomes and RER are considered to be closely

related to the intracellular localization and biosynthesis of the ChAT but not Golgi complex.

Key words: Choline acetyltransferase, Immunohistochemistry, Nerve cell distribution, Differentiation, Basal

nucleus of Meynert, Postnatal rat
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o} &l Z3 (acetylcholine) 2 A AKGEAZA] o]
of Higt A7t A AA YL FuAAA AN &
o] o]Foiz] gt} o] F2 o} APl M P 3}
Al FEspe, 2] A4S, g, 44, S (Szy-
musiak & McGinty, 1986), 7]} (McGeer & McGeer,
1981; Bartus et al., 1982) 12]3L <]} (Whitehouse et
al., 1982; Richardson & Del.ong, 1986) 5ol o3}
ZLE o2z gl

A ABME 3t A= 2] o EHEH
9) B&)) g 40 acetylcholinesterasedl] o] 3+ A8 (Shute
& Lewis, 1967; Jacobowitz & Palkovits, 1974)¢] 313}
of ot o] EAe] v Fejd oz HIT: AJHE
49l choline acetyltransferase (ChAT) ol of 3+ =+ E-&
84 (monoclonal antibody)& o] &3} W& %2 3}5}=)
o 2 34 (Armstrong et al., 1983, Houser et al.,
1983), 2 £x)u] (Henderson, 1991), 329ko] (Kimura et
al., 1981; Vincent & Reiner, 1987), €<% ¢] (Satoh & Fi-
biger, 1985; Kordower et al., 1989) 2]12 A}eh(Muf-
son et al., 1989; Mesulam, 1990)o|A] o] o] Fo] %t}
w3l A 5sb ¢l vl (Dreyfus et al., 1989; Martinez—
Murillo et al., 1990), 5914 42 (Semba & Fibiger, 1988),
Aukef gl Hulsl F2RE o] 43 by (Grove et al.,
1986; Mesulam et al., 1986) Z1.8] 2 ChAT mRNAE o]
-8} in situ hybridization7] 9 (Butcher et al., 1992; Oh
etal, 1992) 5-& Es] ChAT Hu-3 A AA Zel) o
g d-) g3 o] Foix| L gl

94 AAAZEE Ax W& B3 (medial fore-
brain complex), A2 A (striatum)2] 7§ 2} 2 (inter-

neuron), HxA17 2] £%A 32l (motor neuron), A2+

9] (parabrachial complex) 18] 3 =ArA) (reticular
formation) 5ol o> 2Es)= AL R 2R o}
(McGeer et al., 1987). ChATe]] o3l = xx%] 31317
ATE9 A= EFFES HolM ChAT Hoguhg
A E] ZE 9 eyt A7) Azbsigied,
H Ay 7)|AFolA o] AAMNEEL WS FTA
(medial septal nucleus), =3 9 4% tfz} Broca T
(vertical and horizontal diagonal bands of Broca), i
M E A 3x}eksl (magnocellular preoptic nucleus), &
B} 2 (ventral pallidum), Meynert 7]#} 8l (basal nu-
cleus of Meynert) 12]31 A1 A ZA) (neostriatum) S-of}
R E 3= 7o ez o} (Armstrong et al., 1983;
Dinopoulos et al., 1986; Ko et al., 1995; Chung & Choi,
1997).

Algh (Mesulam & Geula, 1988), <3 A7 (Mesulam et
al., 1983, 1986), 319Fo] (Kimura et al., 1981; Vincent &
Reiner, 1987) z228]3 313 (Lehmann et al., 1980; Rye
et al., 1984)0]| A] Meynert7]| A& 2] FHA AAAF=
iz ale] FApsR, o) 71M 8z 7} Brocat)e)

¥ AAALEE T 2 2 ohieh Hga
A& Ro)7] wFo] A Al A A E (magnocellular neu-
rome} -2}, o 5L shnke} AMAL FAls, 7]
A3 Fgol] Fede Aoz AR T gl (Bartus
et al., 1982; Fisher et al., 1987).

o] ANAZAMEEL ChAT ¥4 ohz}, galanin
(Melander et al., 1985), somatostatin (Candy et al.,
1983), neuropeptide Y (Smith et al., 1985) S-¢} 38} o}
Aukg-E Helx: AAMEEE ST X1E
% oo wmah 294 AAHEE AF A 7R
o] &3l AAAAANA 484 (nerve growth factor
receptor, NGFr) ¢} ®A 3} 3447} ¢lv}= ¥ 31(Batch-
elor et al., 1989; Mufson et al., 1989) &% i}
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Sofroniew et al. (1987)- Meynert7} 2|32} A+
FRT % WS AAR 22T o5 Pake
) 2] (substantia innominata)S-o] 2hjl= F.& FAJ O
22 AL o|F3 glod, fEs ST EY
AAR-E ozt AT WEHTA Y2 59 S
ol Foii 3t w3k 3H A s} FIA
AR EEE 28 WA Ay ABAE(18~43 pm)
2A 7 FAE Z2T gled, vy NEEY 2
o] FjojAt wWhF3eletal B IE I (Butcher &
Woolf, 1984), 24 F A AA A ZA4G AHAHZ
o AxA =27, $AENY 7t SR EAF
18] FRAE Ho|thr} 1 Foll= HA 2Hade
= 23% 9o} (Gould et al., 1989).

o] FHA AAMEEL v H s Yoz
at=3}o] 4] W (Alzheimer’s disease), L=3}o]™F
olA X o = skl A4 8 (Parkinson’s disease) S-2)
Agte] ftsl= Aog kel o (Bartus et al., 1982;
Whitehouse et al., 1982). =3}, &23)o|m 4] ¥ Fx}o]
Al Meynert 714 o] FR4 AAMNEE= N EA S <k
A st AE 4 39 Wl Belvga ¥y
¥l% 9]t} (Whitehouse et al., 1982; Arendt et al., 1985).
22 g, oA A9HY B Aol sk, 41917
o FASF= 2H AAAL} U AR o3
YA #do] U Ao2 A2 SIeHE-Defrawy
et al., 1985; Pepeu et al., 1985).

3}38, Dinopoulos et al. (1988)2 x| 7] 3] ol A
ChAT g uh-g AAMEE 93 =+ 343, 453
a8l Abzby vl ozt e g H58}9) 3, Palacios
(1990)%& A 7| M TN A ChATH kg A FHE
£ 9493, 93 o 94y Axz 7RI =3,
Ko et al. (1995)3} Chung & Choi (1997)= A x| 7]
2] F9A4 AAMZA g A7 M ChAT HuhE-
AAAES 93, &3, AR, W39, A48 28z
G oes FEIANL 2AF Aol AP o
2} N EyPul Z & Afolr} Helvky B wg v}

e ERA AAME Ak dTeNM EAA
1A AAMEe A5t B3el 5 A A o
w2 ChAT wulbs AT Bx o} R3lo) A3}
BHi= &4 87 2k Brocad] (Ko et al., 1995)

9 A M E A 22} (Chung & Choi, 1997)¢]] ) gt
Al B33 dba B AT o] Yo
F A 7135 Meynert7] A o] A] ChATe| <3t 3}
AE o] 43 dyza] g A3t yhyoz st
Aol o= mouky AANESY X e, ¥
W 2EE 2 AEA B3 5L 2AF YA
HE ARk, AR o2 wouks AAAE
2] w2 A& 93| 2A} s

Mz o oy

2 1= 37 (Sprague-Dawley albino rat) & 24
F 04 (AF 7.1gm), 7Y (AF 15.6 gm), 14 (A5
27.0gm), 179 (A% 30.0gm), 21 (M F 42.9 gm), 28
d(AF 76.1 gm), 354 (AF 1109 gm) 22)3 A
(AF 2933gm)e) A= vpre] 7 dAMEE S =
£ 6ulelE Al AMgalsich AFEEL sodium
pentobarbital (5 mg/A & 100gm)2 33 E7 e F
Aslo, Balka A2 F F9E AT, 0.1M 2l
Are] 942 A 2] 2] 9 4= (phophate buffer saline, PBS, pH
T4)% B3] BAe] WAL Ao F periodate-
lysine-paraformaldehyde 177 9§ (McLean & Nakane,
1974)22 #AF A3l oA PBSE Aok 14
T 5 E HZE3led 0.IMPBSE & % vibratomed-
o]- &3] 40~80pume| FAZ ¥ AHA (bregma) -
0.92 mmoll €] —2.30 mm7}A¢] FAbeka (Paxinos
& Watson, 1986)2] ZAAHEL uwlE9lc) Avidin-
biotin peroxidase (ABC complex, Hsu et al., 1981)Z o]
3t HAEZA S WS Al Ay 71A
g5 A} 2AEHAL A F A9 F44
& ol wEeld Yelo) AT AARSE YA
71 93} 3% ¢ @A (normal horse serum)3} 0.05~
0.2% triton X-1002.2. A8+ 0.1M PBSel| 147+ %]
23}, 0.1 M PBSe)] 0.5~ 1 pg/mlZ 3]48t ChAT &t
9&23}4] (monoclonal antibody to ChAT, Boehrin-
ger, Mannheim)o]] 16A]17+ A 2]8l9ic). o] ZAAHAE
£ 0.1 M PBSoj 1054 31 & 3 biotino] 3%
horse antimouse IgGol} 90 53t X slgo) oA &=
24 0.1 M PBSoj| 1084 38 2L 3 avidin-biotin
Egqel 90%F Tt A=EI TS 913l
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0.003% #HAL3ypA 2 ZA 3 3,3’-diaminobenzi-
dine-4HCI (DAB) £ (10 mg/PBS 20 ml)of] 5~10%&
ot Aelsch deoubge] A AALZ 4°CollA F-
ez A3t dx zHEHAS Hald:
ChAT 2 ZE3}4] dj4lell PBSe| Mz, &
A4 25 A 2l sl DABA Al
g gelating 13 HEfEle] Tl Al
l"—E—r—,] ethyl alchol°ﬂ el F gl s 29s)

o 7 dX-E 1% osmium tetroxideol] 4°CejlA] 1
A 7F Eet l?‘—_J_Zé‘G}_L, 1% uranyl acetate 2 FA] 3}
70% ethyl alchol §-Hoj] 2A17F F<F |Ag F, A5
>%49] ethyl alcohol=} propylene oxide 2 &3}e]
W3 f-2]e)| epon-araldite £3-52 A E)algT)
Bkl A4 A3 AHE ZAMPEL 1%
cresyl violetel] g3} Uulxel 2AAF 2l wgut
& Holr A wlwahed o83t ChAT
Hogub-g AAMNEE X 2 A - D& v (™
3, 1.0~ 1.24; b8, 125~ 1.74; A48, 1.75~2.74; v}
28,275 ol Ahell gzt BRAALH, o150 2L
< g2 sl 48] M EA §-]% Dinopoulos
et al. (1988)o] Ap&-3t ¥4 o] &3l e, HA¥ 7
Wy AR EL] B4 (/6 xAF2 Aol x(T
29) Zolp a9l 3 A7zt trhy AAMES 7
T W3)x (Y9 Hel2)2x Fol8] FAE o] 83}
of AAbss,

WA DAL 9ste] FAF 219D S
2] 0.05% triton X-100-& )3t =3]&
tetroxideo| FoAg F, A FEE 95| lead
citrate 0 2 J A 3}e] Zeiss EM109 A}3n]A4 ez
Ashalc

1% osmium

2 o

27 2AF 097 15Y 249) A 23
AAA Meynert7] M #le] ChAT Refubg AAA X
o W3 Bt 9 WADDAN B Ao deH

2%
ChAT 2y MAMEZ2| X U HAuSM

Meynert7| A 8)-& 2377} W E9} Fdo] ol

el vehbe Ax AT At oz, A5
(Figs. 1, 2|4 ChAT Wejuhg AAAEE o 3
—0.920| A HE —1.8mm7IA = P FHA a8
3 WE7} Aele Rl AH4E ez RExsige
H(Figs. la—c, 2), ¥ A& —2.12mm o] Fo M &
T A wgd AT jErh gl A
4= 9)o ok (Fig. 1d, e).
ChAT“MBP—— EX4F 0ol doubs-& B
o) AAM Z7} FAHA okt 2A4F 7 (Fig. 3a)
MM ST 77 F9le] FRAY FAT] &

Ak AAAEANN ATl okt Weukg- 1

Fig. 1. Diagrammatic representations of coronal sections in 6
levels {bregma —0.4 mm (a), —0.92 mm (b), — 1.4 mm
(c), —1.8 mm (d), —2.12 mm (¢) and —2.3 mm (f)}
throughout the basal nucleus of Meynert in the rat,
depicting distribution of the ChAT-immunoreactive
nerve cells. Small and large dots represent 1 and 5
ChAT-immunoreactive nerve cells, respectively. Abb-
reviations: ac, anterior commissure; c¢, corpus callo-
sum; CPu, caudate putamen; ec, external capsule; EP,
entopeduncular nucleus; f, fornix; fi, fimbria of the
hippocampus; GP, globus pallidus; HDB, nucleus of the
horizontal diagonal band of Broca; ic, internal capsule;
LH, lateral hypothalamic area; LV, lateral ventricle;
MCPO, magnocellular preoptic nucleus; MeA, medial
amygdaloid nucleus; opt, optic tract; OX, optic chiasma;
Rt, reticular thalamic nucleus; SFi, septofimbrial nu-
cleus; SI, subtantia innominata; sox, supraoptic decussa-
tion; TS, triangular septal nucleus; vhe, ventral hippo-
campal commissure; VL, ventrolateral thalamic nu-
cleus; VP, ventral pallidum. abbreviations
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Fig. 2. Distribution of the ChAT-immunoreactive nerve cells
of the basal nucleus of Meynert in the coronal sections
of the adult rat forebrain. a, Many immunoreactive nerve
cells in the basal portion of globus pallidus (GP) with the
internal capsule (IC) and subsantia innominata (SI) are
found. b, The enlarged part of figure a. The triangular
(arrow) and the oval (arrowhead) nerve cells are seen
among the immunoreactive nerve cells. ¢ and d, Polygo-
nal (¢) and triangular (d) immunoreactive nerve cells.
The nonimmunoreactive nucleus (arrow) and the immu-
noreactive dendrites (arrowheads) are seen. Scale bars =
100 um. (a, and b) and 50 um. (c and d)

A%k 24F 149 Fig 3b)el e AAA02 744
£ AEAS] WA Y WARLE Hol7] A3}
stoleh 24 F 219 (Fig 303 1 o) F; 5 359 (Fig
3d)o| M= AA (Fig. el A e} 22> A =e] 733k W
W8S BT AEL BT ohle} H4 2 24
AlME 74e Welws-& M Fig. 4)

HAplg MYMES Y'Y EHE

ZAF 790l ¥, I3, A P A
AR EEo] A (Table 1). 28 F 146 &
a3y AAMEL] FH &) 47} 18.7%, 55.5%
2 RAE] HAAE Byow, Az HuA g}
Zazste] Zbzb 9.4%9) 35.5%9] £¥ &S Hoh Al
st A4 ABANZEL SAF 21d6AM ZF2
304%, 10.1%% HAF< HHYAE o, HA =2

ChAT

Fig. 3. Comparison of the ChAT-immunoreactive nerve cell
distribution of the basal nucleus of Meynert in the coro-
nal sections of the PND 7 (a), 14 (b), 21 (¢) and 35 (d) rat
forebrains. a, A few ChAT-immunoreactive nerve cells
(arrows) in the PND 7 rat. Immunoreactivity to the
ChAT are considerably weak. b and ¢, Many immunore-
active nerve cells in the PND 14 (b) and PND 21 (¢) rats.
The immunoreactivities are moderate. d, Many immun-
oreactive nerve cells in the coronal sections of the PND
35 rat forebrain. The immunoreactivities are stronger
than those in the early postnatal rat forebrains. Strong
ChAT-immunoreactive nerve fibers are well developed.
Scale bars =100 um.

JaA A sl 4% 32.1%,9.1%9) F8EE
Bl Bd AAALY FHES FAF 1490
A 23%F Bt} A o] AP 24
F 3590] 8.6%9] A W& 2oler} YAz
% 8.0%) FREe Rk WY AZE 2AF
206 17%2] W4 e FREL LAXL A
Wao] Aol QAL ABA 5.9%9) Ho) 2E
& By

=2 ZAF 7901 149 5 B4 27)dlE 23}
33 9l 1,27} A7) BASAAL, 219 o F
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FEF A JHA 73 AAE FHwA] 3268 um’R
ZH23195H(Table 2). W3 AAH L) H3E 24
F 7960 L1sspm' g om, 2AF 14904 A 2
5,265 um’ g} o}, H 2} FhAasted AR A= 3.393um’
£ 2ok Y ARAES FoE 24F T
830 um’Q o, 2AF 21Ue|A 7HF 2 4,434 pm?
Qo B st AAdAE 2422 um*E 29
; o W3y AAAEES FYe ARAE 5
' [ Asten, 24F 2196 2906 um’ 2 HY S R
-:-_l - om, A HHA 1,574 um’ R ZHaekact AbE
Fig. 4. Combarison of the ChAT-irﬁmunoreactive nerve cells /ﬂ%]f‘“ xR FAF Tde 674un’s vole
of the basal nucleus of Meynert in the coronal sections , ZAF 216 5,098 Mm3‘}il AA 2 HwA 2,125
of the PND 21 (a) and 35 (b) rat forebrains and several Hm3 2 7rAslgeh G348 AANEY B 2R
Ty TN 4 0SS A B4 2129 4356

The triangular (arrowhead) and fusiform immunore- I, AAZ F9A 1,920’z 734sed ok

active nerve cells (arrow) are seen. b, Many immunore- ol9l7to] ChAT = ajubo. x| Je H
active nerve cells within the internal capsule in the PND 19h2e] ChAT ks AR EA S BT 3

35 rat. The immunoreactivities are stronger than those B BE Y MIA 2AF AR o2 F71Elo,

in the PND 21. The elongated (arrow) and triangular im- 219 (5,045 mmd) oA HAHS Rel F A (2,731
munoreactive nerve cells (arrowhead) are seen. c-f, _
Several cell types. The oval (¢), round (d), elongated (e, um?)7 ]“ oA oA HAH O E pAFRE AL B
arrow), polygonal (e, arrowhead) and triangular (f) im- 931:].

munoreactive nerve cells are seen. The large nucleus

containing a prominent nucleolus is seen. Scale bars = ChAT mofulS AMZMZe| MAISO|ZA &
50 ym. (a and b) and 25 um. (c~f).

‘ ZAF 2192 ChAT H %9k 7] o] A] Meynert7]
2 AN E BEE SAES Y A0 Zrlsle A douke AANES AAdn e dde
7o TAF. Az AANEL 3 F9ol] M EAe] TRl W
Sk (Fig. 5). o] AAMEE FLPoglon, 4}
7 AZA Abe] a2): FA3 SAET] Aol Al

23 AAM LY B 2AF 79 1,340pm’  AdAe] AFHYT WA =x wjgiAAe] AAA
gou, 24F 219eiME 6697um’E 2E AAA  Hel FAH YT} (Fig. 5b, d). o] AFMEL] Ao M=

ChAT mojuts MMz MEX x|

Table 1. The frequency distributions (%) of the round (1.0~ 1.24), oval (1.25~1.74), élongated(l 75~2.74), fusiform (2.75 or more
ratio of major and minor axes), triangular and polygonal ChAT-immunoreactive nerve cells of the basal nucleus of Mey-
nert of the rat during the postnatal development

Pozmatal I:I)?ggl)fsr Frequency distribution (%) of nerve cell types Total
ay scored Round Oval Elongated  Fusiform  Triangular  Polygonal
0 0 0 0 0 0 0 0 0
7 11 18.0 47.8 279 0 6.3 0 100
14 256 18.7 55.5 13.7 0 9.8 2.3 100 -
21 697 14.6 372 304 1.7 10.1 6.0 100
28 189 10.6 46.0 24.9 2.1 9.5 6.9 100
35 233 12.0 40.3 275 43 7.3 8.6 100

90+10 287 9.4 355 32.1 59 9.1 8.0 100
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Fig. 5. Electromicrographs of the ChAT -immunoreactive nerve cells of the basal nucleus of Meynert in the PND 21 rat forebrain. a,
An oval immunoreactive nerve cell. This nucleus (N) shows four indentations of nuclear envelope (arrows) with a prominent
nucleolus (arrowhead). Many mitochondria and rough endoplasmic reticula are seen in the cytoplasm. b, Neuropile between
immunoreactive nerve cells. Three synaptic contacts (arrowheads) are seen on the ChAT-immunoreactive nerve cell ' mem-
brane. ¢, A part of ChAT-immunoreactive nerve cell. The endoplasmic reticula are immunoreactive but not Golgi complex
(G). Many mitochondria are seen. d, An enlarged part of figure b. Two asymmetric contacts (arrows) are seen. Many synaptic
vesicles are accumulated in the presynaptic sites.

FAR A7 A el [FFHALH, o) et 2 FAFY A AR L] AxAL )
ko] <A FelMe o] 4 (heterochromatinye]  §- 2 W e, AEA AA 2H zHLEA
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Table 2. The volumes (Lm?) of the round, oval, elongated, fusiform (1.0~ 1.24, 1.25~1.74, 1.75~2.74, 2.75 or more ratio of major
and minor axes, respectively), triangular and polygonal ChAT-immunoreactive nerve cell somata in the basal nucleus of
Meynert of the rat during the postnatal development

Number

Cell soma volume (um?>, mean + SE) of nerve cell types

Postnatal ¢ olis Total
day  scored Round " Oval Elongated Fusiform Triangular Polygonal mean
0 0 0 0 0 0 0 0 0
7 111 1,340 132 1,188+ 83 830+ 52 0 672+ 82 0 1,083+ 52
14 256 5,823 +£331 5,265+177 4,147+302 4] 3,458+288  3,0684395 4990+135
21 697 6,697 £402 5,093+131  4434+155  2,906+389 5,098 4318  4,346+304  5,045+101
28 189 5,625+333 4,515+171  3,231+177 1,7194228 2,159+152 2,397+220 3,884+126
35 233 4,522 +359 4,042+139 27174118 1,336 £ 104 2,5621+377 22524230 3,358+102
90+£10 33934123 2422+ 89 2,1251188  1,920+139 2,731+ 71

514171

287  3,268+233

(rough endoplasmic reticulum, RER)#} n|EZ=z]o}
(mito—chondria)7} oh FE= L, 2+ E34d Golgi

A= FaAE ) (Fig. 5¢). HHul3-2 FZ. ribosome,

poly-some @ RERe|H #35|91ch. mah, o] AAAE
5 FuolE el Al H45el S TR

o &

A 71259 Meynert7]| &2 ALY o=
B35 E3t o]Fe] A (Gorry, 1963). 2149
Meynert7| A o] 219} EXHE AFE RelA
ok AlhS 233 AFME 7IAY B2 o8
5o Mz Fdoz Rt A Fe] wff F
g5}7 vleldo} (Parent et al., 1979). =3}, Apehe]
Meynert7| A8 & o] F3= 90%2] AAAME7} F34
A7 Qelw, 18 -3 Az FAH7] 9
o] serotoninAd ¥} noradrenalin/d o] A djxmjA =2
EAbsl= £7] 9 (raphe nucleus) 2 A4k (nucleus
locus coeruleus)#} Abg-¢l F2E-o| (Mesulam et al,,
1983, 1986). Meynert7] A do]j A 2] ARG ER] o
A7 &g el ate| thd 93+ AChE, ChAT, NGFr
(Mufson et al., 1989), GABA (Wood & McQuade, 1986;
Walker et al., 1989a), galanin (Walker et al., 1989b),
substance P (Candy et al., 1985) ~12] 32 neuropeptide Y
(Smith et al., 1985; Bolam et al., 1986) S ©]3}¢] o]
Folz.Lr, 53] NGFe] 7% 94 AAde] A%
9 F-3ol] WA o]n], NGFre] 7% ChATe| H Ayt
5 Holx 4AAUF A dASHA X A2

2 R3uEguH(Pioro & Cuello, 1990). o] ¢} 22 A}
2 AAdzA N FAA A 73H £} NGFr& 23 9)
AR E dAFA g Ade OE Ak,
Meynert7} A 3 2] EA ozl & 4= g}

7 2AF BADA 2 A2 Meynert7] A 8o A
ChAT Bouhe AAAES) R Aduled, 94 &
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