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jot HEL 0h2 EX5H | IR0l k7 OfEH WSS MMSH=THE Ak Zlo] 47 Jth. Q17 Hell=
o} 8509] 79| Frelo] AE A 2] FAo] Toislar 8609 7)e] WAZT} Q) 7152 A RIEkaL ik

(Fonseca-Azevedo & Herculano-Houzel, 2012), Z+ & th2 AlZE3} ©F 15,00074 B+ A2
273 Siek
o] Y= FHES o= A8 0] glal, E F2E5 A|o] Mnudlei, 2FE1o10] nux=
TS oS TR, TS BEL SR o] B4 158 ), M Gt
W S Fo] Mz FEEE gt ’%iﬂi ] whzoll oSS Ejlsh= o] 7hssith
S 3l Qhofl Q= MRS w9 7170l flAIste] M= AAE o] AT o] AlaEE2 A
AAE W] MR 7cﬁ(ﬁber pathway) -2 Z(tract, 115 ZfAo|2 g o)) & FAJ3ict
QIgke] w2 FBEEe] ot n bR Fea A2 H 2} 711e) o] e &
A N R
Az =, ofefgl s eba] Folxk= Ee] AHIAtet wiEof Sl

J2 3.1 A - s

@23 = 7R 77 Rk S 71919 G4 St e AUl eIt s Alele] A=
EWY 7hAA S M3 =X, 59X . = = s o1 A0 B 5] 6 a ] o
xom ol gamolM oo cer, Dot Hhe v SAES s AR 7] o AR e, AeoRE <
Ol MFIS0l ofplsol el S M2 o2 = 502 QIR Hejel HEF IR $ RS.7FEHT A 22 ¥ &de HABke 7l e |
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(Randy Jirtle/Duke University Medical Center)
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| 3, = ] o flofxltE ol 2 Het 0] 9% B HojEr), S8 (horizontal section,
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Aoz o] Fokg sl SIS ofe) o] ‘:‘OH A7 FeolAlE W F-919] o5 vh¢
AT, T o= A ARS 0] @3t HE ARt A} i 5910k 7)o BRk AR o]

A A2 TE olFE0] A5 §7] dlwolth, AupAlor 252 Y, YA F2 75l wet
ot olgo® oA Heh

RS7IHEFE @A & B Y95 T sl SAlol 19 &5 589 Has 24
gt S5 (precentral gyrus)= Thg3t o5& 7ML et S4ASk= S41 29k E7] vzl
eFRlol == gyrus precentralis= =] 3L FHAS7F 7R E 5 71 dlZoll Golole E AE
(motor strip) o|2}al BTt FAHS| = “AE AER-(Jackson's strip) 0|2kl EEl=d|, o=
25 W2 SR A A7 DA AR AR Aol Aol Holl AT At E R R
542 ARk 743 Hughlings Jackson®) o1& 517] Theolck,

WSS 4SS B2 712 25 Felat T3] 918 Ui 25T S Miole)

et AT W) A5 S 318l 2901 o] Ml 112 32
o] Hol= ‘A o% AT 5O ‘2% $HEIE A (motor homunculus, motor human)'2}al F2
715 qlet, o]ofl Glo] Galldt 22 sietlE-e wdollx] A47kA] A% = 4| = (pyramidal
tract, TAXRR)7} 2 1]Z 9] o] FL|ofx] AJ&tE]= Aol LA FAATE ‘FA| P (area
pyramidalis)’o]2}3L B3,

W ] Sl tisl] TL2j2of, 2heo], Eofef ol 510150] W= ARG, ofof BlEeiA Al
e ¥ 25 A FE2HFA), “:'(J:‘Exﬂ & oREE), FE I AskeE el ut
g H2o) A v 52 Aol 71510, S & (substantia nigra), ¥Hlocus coeruleus)¥} |3}
(red nucleus)© 2 S| AL} T2 WA (substantia gelatinosa) 4 F=of t17|3l0] S},

YE L% o & Eo] FY & (substantia innominata, ©]50] = E4)), Al 99 (zona incerta,
E23H 99), 2lF3(nucleus ambiguus, o535 3) Soli= 9ff o] o5 BolA HAU=A 94
Foloh, - o5 HH o= Helo| Azl oS, dlE U Al A A-1014] A-15 52

B1ojlA] B9 5| 18t} | G 5 7FE 71 o150 nucleus reticularis tegmenti pontis Bechterewi
© NRTPE d&A Ql=t], o= $-el7} ko= AuEAAE A Heil50] ofolE 53] Fols}7]

wolth, P2l o ol YA Tt -§olE ARgsHeS SR A= ThE oke] Al et
Apgo] AlEe] - Auks Hard uf A= thE §olE AR whzel o] FoA ke o] %
© A= GE 8ot AR Aol

3.2 MFA| Fzel 7150 et et
Shaba Qo 1 S5AAACNS)= W Sejio] gl voh Bem AR, B2
(PNSK= 0]2]2] BE 722 FPRICHIY 3.34), PNSE a3} 0] 5 HH.02 Licolzi)

« AN I(SNS>— CNSZ 7H= 2]27} CNSZEE] 1o &3 NER LAE 242417

3} IS 747} Fko 2R RS ONSE HZelAL JR S NS 28, 7 9 7%
2 Atk SNSE 17 A, oS Bo] Al 37, B2, 2w 717 S5 AlAlo) 91X 9 &

g; 18. 2. 13. 2@4:£




U l

LB INE=EEY |
(s S (Ezel T, 252 M4F) (U= 7159 =)

| |
ﬁ ﬁ m ® 1233 <
AMZAA| Z%| 24719 5 =

H
il
3
i
>
N
_)I{_|

Aol ek HEES CNSZ 4Gl oo tigh k-0 = 529l AYrkeit,
« AR AANS )= AA Wi 718 7158 SAIBh=HI, F-a4 417 (parasympathetic nerve)
F3to] AT} 43} 7} dofuar w7k Al (sympathetic nerve)S F3l ‘A & =7 Y
.,
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o] BollA] AN 7)54] Ao AAAS AN HEo] of @] o] g H7l] 2

2 St 19 3,380 AAJE o] Q0] PNSO| 7= 8 F-Eak CNS7F A = e 2831,

XXt Bs

o} 2o The o] ) 71X RS Balo] (XS W, BAL el 2R HES wir),

L M= 5L W, S FER Soie] L, Aae dRY AR ddEe] Sl AFmE et
of itk fqﬁ}*ﬂ CNS+= = Seito] Qli=HHH CNSLF AZE|o] Q1= SNSeF ANS= # gl 9
ARt PNS= W25 E] H .5 W] 51517| ujizof| F/gofl FeFshA|qh FAt & Az-g- A7 4
BE7171 78kl AR o= Aok WA CNS+= - Ak AR 52 71t ek,

2. CNSE oL Gl = Al 39 2, & H&52Hmeninges) & & 3 =o] QIthad 3.4). AlY
U291 Zok(dura mater, 2fElo]2 “EESH 07| -2 Au}' 9] oJu]) S = H ol Thrhel 22|15
© 2 w5 s Al Q) 572 X2 (arachnoid membrane, 12|02 ‘A u]E3} F
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3. Ho} A= o) IR o Wsle e B

&5 Hh=g] o]l ] H4=H(cerebrospinal fluid, CSF)o] T4 &8RS 3}7] wjio|t}, CSFL: 9

U 4709 HA T} HE 9 Wt Gl AFellS weh ¢8iRit), CSF= ) glo] ke 1L

WS Afole] A1 A2 Foll AR WU, THef o] d S5 B3t HilEo] el

%(hydrocephalus, T ZITH= 2 ")o|efal Eel= o7k ish=d], o] ool -9 CSF ¢
uhioll 2eeh= AR AR RE Al HaL sk AFgsiA Fk

4. glﬂ%‘ﬁ(blood—brain barrier)& A13|Q] U z] HOJZHE] CNSE Soj7h= §]-oLE 21 A3k

S 2N EEAT o2 HE Yol A48 B Eot AMWME (astroglia)2kil Sl WA
7} wfj-- ;5} IR HAEH] A ZES AF3to] A& Tt A451A %L—E‘H ol o]l

o &
Ol W BAS0] RAIETO ZHE ONS 2408 AUk 218 vr}

= 249 ol Q= 2719 W s 27119 Ao = iE ol g W=t 4719 T
O] v Faoll s FAER Soi7kaL o] 7)o AR T o FejEo] Hghit Ako] &
NG FHvhH 37119t o] Ho Mol e FH3itt. o] 3719 thus o] Bl FHdh=
9 9ol 27 3.500 AX|E|o] Qick,
o2 HFoPH £52 X0 Hino]| Q= B FE0 R o 4= Qlal &1k Foll Fs e
T4 JAEZ o4 4= Q) wfeka] A5 (anterior cerebral artery, ACA)2 1A 2] W=} u
= 590ol U 3L, S H(middle cerebral artery, MCA)2 99| 9502 dHE
ot TS posterior cerebral artery, PCA)2 553} $5.0 2 dotg F3ich

ghof il mo] Fxo] 47H HEFo] 2eE 4= et A ol o H | Fo] ofr] vt
of w2l A& thE F4FEe] 2 dlE 501, R.S.= MCA 8|84 HE5-2 A3ith 19 3,59
A 5H0] 714 52 714 Zi7tele] & Exlo] AAEE 1) d o] B o] Bl T WAl Kol
Hhd 5 71Afofl 4] e Wofzl A F(branch)of] 22 @] A7 Tro] <&
AES] 5 AR BE TS0l dEH et wEhA @4lo] A7HEE T FHo] Bds ¥

T4 7] wol HEF2] Ayt sl

Ao R oS wlEvls AT Sk WA /9] o= gula) aug o Rk guls
o I e Ar e sex Jlo] of et AAIEY] HRE et 3T

E5E|R] oFo- thelo] A1 ZE7]M®E (neural stem cell, germinal cell) 23E] A7} 17| ZJAgo]
7]‘—0}51 % S 7R ABE7 M= A AN TRt 73e] et A7t A71A -
o}, AR Sl Aol A 50t A B e ZHA| AL Bofidtal o ot A
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o] Z7HE= -5:053]' , o] 27119] &7 V‘ﬂi— ThA] EEgitiad 785 shte] E74E
7HEE 3 57] whzell 443t He A 0 B 7Rs3 E7 M E ZHA|AL Sl

ufjo} e FoT 7|3 = HFA|E(progenitor cell) 2 ]I o] H-EA|3E7} o] 5510 obA| E(blast)
2Rl EE)= RS e WA ABA A7t ek Aot Rl o 2= R aopA|E
(glioblast)= wA|Z=2 F3FETE 0] 27]9] 7|2 HA| 28] B F350] 44 = Zﬁﬂg TerT

TS ARl et ofyel =27, Ao, A 7Rx|9} 4579 B E AE v=

o} 38 3.7 ABAY A= o2 FetEel SRk Al 714 7134 ol =719} Kool
ojgA thE7HE Hojrh
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M= 2 EE
1. 27} F%(sensory neuron), 72} AHE AA SFo2 A}
_ VS ERSN N, P2
k= A|3EQ] 72 487 (sensory receptor) % 7P Tt 0]
% 3.7A2] 92 AAE %= F=(bipolar neuron)o|t}, oF rgm A
SANEL MZEA| §E 0 R = shte] 4= |7 QoL thE £
B o] SAlo] glom At =9 ol fIx|RltY,
A ZO M|t
A7¥2+ 7 (somatosensory neuron)> AlHQ] 7zF =810l 4] OMIE gopym
_ HAF
AR JUE WL o o] $ARS7I9L o] AR 917 .
Elo] §17] wiitol| X Hdo] whe] Yoju=t], o]= AE7} Al
IAE TS Qv §l7] wio|th 1 3.7A 2%,
2. /WA H¥H(interneuron). =@} 2o 2J2)5H= A FH-& 7
sosiE e
Tl s o Be NSOl A= A8t W+ am M= 23
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A=A Azt w2
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e
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Qom0 HEE B) M w2

(B) 7HxY =&

M
(Aled)

o} 2o} Qi ) 7

A=
(T

8 (motor neuron). % FH-& Y7k} Zrof QJ]510] A=) Al ES0E A

2 wpA]9f FF 7 E(final common path)’2}al Eej=t], o]

HHE Lot &

M0l 2=z HEeltt

T27|4IMI=
(Ak)

2 @A) el SAURS 7HITHHE S40] 7HAX]7]E SHARD, 7R
I FO] A A, Bl & Boko] MIEEAE 7HA]= T A] =4
o] 27N (Purkinje cell)7} ZHET), AL} F27]4] Al

Bg A
e
2)g))o] o}52 B3 Aefu] wholch

WAL thekel G5 AR T2 7)15S 7L Q) ¥ 3.19
L 7HA] -39] aAE7E 71 ] o] Qirt, HAEAE (ependymal
cell)}x= Ao $J2|81aL CSFE WHET AAFAE (astroglia, Bk

O] WA= oA B 7163 ) AGE| ], Y] 1
£ A5k %1001:'1‘?.‘% Saok= 9‘%@% S}, vA A E (micorglia,
Fae71E AR, FErlaAE

2 WAE)E A A
(ohgodendrogha 7P<l 7} A4 %ig)% o] A Eehar

HUEE A7sHH g 9l SR,
SEFH Helck, of2iet R9ES 4
S]ul g ul e a} ipkolelal BT 3.8),

3] (gray matter) o] F-91of Wo] f]sh= wAIEY} v
Of MlaA] W iZof A W, wjEo] F8 FelFor LAwY]
ool S-S Jro|= "e-2]e] Z|WA (our gray matter) o]}l F-
27]%= g}, W@ (white matter):> T2 ¥ G0l Q= st &

=

1o Hifi= Faole we 7S 7R
dl, 7HRH w2 SMot 7IXIS0| H2 HE _
SlozHE HuE 3o 0j2 0 2 () A E(pyramidal cell)2} 4t
25 Foz st 25 Fri2 21 E= Ao 2 238 Al E(output cell)o|T,
o o x| == o
= 2\7| ot HEE o2 HHCH 3 o=
0| =150 \O'HO*HIEEJE# QUX| 4Ct,
i 3.7C). &5
of| o)) YAkl HE e (R
31 mMEZSd
f& I Exdntols
NN AT EfRIE, HA4HCSF)O)
® =
I E2Y 1y, I S5t
@ XIx| 715
Q
O MM 201 SHIEOIA 7|2, —&0q
7ls
=7 | WA= HICHAA, | Z40f A 4~
% §) 6|-O:1 j;/\Ho 7H)~I—
A
AN HICHAR, 232 SAsHo] &
EINC =
o= oo
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A2 2 AT & G Eo] SAL u]A H,
3 (reticular matter, SEIOIR refer= g2 QJu])ofli= A|2EA|} FAo] 23tE|o] Q17 o]

ﬂMﬂ@waia%@%&wﬂﬂﬂwmqﬂ&ﬁwzwm}ﬂqwi44ﬁ

< Eslo] B A o A Helthad 3.9), wiAa} 3|l A2 T2

S, 8, Mg 2
2] Sl vt o] NS SlE A B AR e 5 52 e Y
kS A3 (ganglia)olehal 20 2 52 AR J2) CNsof 2 33

Fomse ARg ek 2 4 A0S ojula,

2= CNS |2 g YF|oflA ThE YA = RS Gt dlE S0 vz

A HR JHE Attt A Hoptic tract) =] GEfollA] Hof 9= ohE

(tract) &2 Ato & HEr}

3.3 SMUEAe| 71dRt Y

731 o]l msl & EAgH e F2l M= 370 R SR PR E ARETHI™ 3.10A), B

o o]z Al it 5 A 5 Fto] IA AL 519 F2ER H
LrofRIH Aol 5719] G eo] AT 3.10B), WSS o] ¢
A5 A 1o w7 ]s3eH 1 E 3.100).

7 3.10A°0 AAE O] Q= = UE 2719 Al FH2 ol A2 Eof
A QR10) b 3G A2 27, PR TR 4T v ol 3]
9] ¥ g3} #12] HA3|c}, A (prosencephalon, front brainj= 37k T
33}, $¥](mesencephalon, middle brain)= A|Z}} A 7kS Gdsiy 3y
(rthombencephalon, hindbrain}= &2 U3} &S T3}, of7|A 24e=
0] 0 of Ak

0] 7321 3.10B), 50| A7} chefubt(e) w2
g5l o] 5 XgH4 0 2 F¥(telencephalon, endbrain)2tal F-2r} 5= k]

+ 7| (diencephalon, between brain)= &2|t ¢]7]0f] AJA}o| AZgHET)
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