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Studies on Development and Cytoarchiteetonics of Cercbral Cortex

in Posterior Transverse Temporal Gyrus (Brodmann’s Arca 42)

of Normal Korean Fetus
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Brodmann, 1910; Mellus, 1912; Humhery, 1944).

A, AESEAAY AMRKMERS #F% ¢ Mk
SN HEE 2l KW Fsiere)s otk
T Bgtd A, HiEpk(1969)7)F BB/ H o B
ol A, FEERAR(1971)e] shLRIEIEEA R A, &
(19712 EBHIE R el A, BEKA971)
<+ WA IBEMEH et q, @EEFT972)= F
BRTVNES) ARIEMAES M, £IESE01972)2
MIREF R T BRSOl A, FZE(1973)2 S WEAR R
of BAttel A, FMEE(H(1973)& TFEAIEZES # LEHE
FZol Bistd A, BFEFE(1973)c FHEEHEHES W
Bhed A, J":%@(IQM)%_ TR E st A, Hig
FH1974) & THIAR! BEMAEHEA M4, 2H#
(1974) =  (UBHEEFT R B BHstel A, HEftsR(1975)2
LAUBE A Bl B A, ZFEREB(1975)2 HiHE{I EH DT
Heel Bstel A, el = JREHR(1978)°] B EE A
RSt A B v lek. AKX ERHERSRES
MR Bt A © £ILER(1973)9] ¥#o] #Ed
v} gla EMUEAINl] BAstel Al & BeRB(1973)9 Wi
7t 2l

AW A JRTEANE HAMEAM(Brodmann §425
AW e By % Ml BAttel A wEE A
7 BEST vtelrh.

4

HEME 2 WRAE

1. WEHH

FRESE 5 Rl A #lel o2& ik, IE% BEAK
Gaol Al o & REH 11541(F 61, Z 5d)el M HabfilEN
|l AR EHBUA S MEE gt

2. WHERKZE

Ui SRS 10% 34 formalink g del
A 2BALE BlEda fo] o2 Kelel parafini@iE
3 @S 10549 YIS fERE 2 eresyl violet
2 hematoxylin e -&3ted FHAailol.

ERERE A = ER NS 28T 10X #Rd
=9 10X B =5 FEs st d s, Mg
P = HEAAA (100p)%e] =He EREEBETE o
RS 10X RN 2 X HpR=F fiESd B
A& kil A (100p)*9el Mg Fhiets
Abercromhbie(1946)2] Z430]

- M
=AM

o Rt Al BIBIESI 2, © A8 QoA BE
£ 10£53ke] (1000099 BRI S BN, o MESE
HHERS HHY fh#re sz, REAF By
B ABIREES RA&S LHY HEY BalEEstz
shed, KREEAES HEM AhEkd 2B ERek
sl & fEHE 2B BEHY MluEEar stz £
FEel RN MEEEY BeT HEZEY BRY 8
MlnTE ezt ol (100p)2EERe & Miike
kst Aot B ML Km FH KR
filiv §1EA4 nguie} 2o,

Al (RO = B d R{50g IR A= EEsrate] o) B9
feonel wtE EEECE, M MMEEEE D ERY M

— 169 —




—RERE : e olis A A ETEH—

Table 1. Average diameters (in micra) of each cortical layer cell nucleus of posterior transverse
temporal gyrus in successive increase of fetal age from 6th to 10th month

T Layer | v
Tl I I R . I\ - Mean
Month -~ A B C A B A B
5 4.2
6 3.8 4.1 4.3 4.4 4.4 4.0 4.5 4.5 4.3 4.3
7 3.8 3.9 4.4 4.5 4.5 3.8 4.7 1.6 4.4 4.4
8 4.2 4.0 4.7 5.0 5.1 4.1 5.4 5.5 4.8 4.9
9 4.5 4.3 4.9 5.3 5.6 4.5 5.8 5.8 5.4 5.3
10 5.4 5.4 6.3 6.6 7.1 5.4 7.2 7.4 6.8 6.6
7 ‘rGM) 7
Mg e s Pt e
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4ol . - MALE v
Fra 7% K a CFEMALT e
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1. BRKEER
APl R 118fe] MEES HMBANE 24 200 -
o THEE HoEY 2z oz BindEse KIEA o .
= uhsh 2o hal e
MaReE 5 Aol = BHRL 42.8g, HETH 36.3g0l L , L
o el wheb @3 st RMEBEI0AAE B mos ¢ ’ ’ ’

Py 450.2g, M A8 446.0gol o
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Table 2. Number and weight (in gram) of fetal
brain according to sex and fetal age in month

Month

Sex No. M+to
5 ) 42.8+ 8.2
? 4 36.3% 4.9
6 5 75.81+12.7
2 11 71.4:413.3
7 & 15 136.5427.5
2 9 134.4+22.7
8 3 14 202.1136.4
? 14 223.3438.6
9 5 12 295.9+40.3
? 14 296.4+36.2
10 3 450. 266. 0
? 446.0
Total 3 61 115
? 54
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Fig. 1. Moving averages of fetal brain weight in
successive increase of fetal age from 6th
to 10th month.
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Fig. 2. Moving averages of cortical thickness in
posterior transverse temporal gyrus in successive
increase of fetal age from 6th to 10th month.
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Table 3. Thickness (in micra) of each cerebral cortical layer by fetal age in month(M+S.D.).
*The cortical lamination ocecurs during 6th fetal month

Total

Month  Sex laver 1 X v v ¥l
5 5 6 61+ 9 790+ 75
2 4 41+ 7 688111
6 5 9 83+11 44+ 5 2314148 5242 3 2621430 380+41 *1,052+182
=2 11 7812 454 7 219435 53+ 7 2331-44 373132 *1,001+136
7 3 15 10720 53+ 4 310445 64+ 8 262435 418+44  1,2144172
F 9 90+ 16 49+ 3 296142 631411 243435 4056234 1,146E167
8 ) 14 109+15 464- 5 363+41 80+t12 2691-27 455+65 1,312+193
= 14 103417 47+ 5 356156 83+11 285437 462473 1,3361+165
9 iy 12 98+15 48+ 6 366-+-64 80+t 9 279439 458+78 1,320+187
= 14 114418 462 5 385160 83413 285152 488167 1,4014+224
10 & 121417 55+ 5 441443 93+ 4 341371 594160 1,645:+236
=} 130 45 475 99 370 621 1,740
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Fig. 3. Moving averages of cortical thickness in each
layer from posterior transverse temporal gyrus in su-
ccessive increase of fetal age from 6th to 10th month.
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Table 4. Thickness (in micra) of each cerebral cortical layer by fetal brain weight group in

gram (M+£S$.D.)

~Brain ”\; Layer
weight Sex \ I i | I\) y Wi Total
(gm) No. ™.
1~ 50 5 6 61+ 9 7904 75
2 4 41+ 7 688-4-111
51~100 5 8 96117 44+ 5 234+%41 57+ 7 242430 369133 1,042:£169
? 11 106421 47+ 5 2247435 53+ 7 229437 35431 1,013+184
101~150 & 10 102422 52+ 8 306+38 62+ 7 259438 423145 1,20414:158
g 8 84+12 47+ 8 284+37 6311 247139 409421 1,134+174
151~200 3 12 105:+16 51+ 6 329449 69412 259426 439163 1,2524172
2 6 94410 48+ 4 308%55 74415 241428 430439 1,195+188
201~250 & 8 10120 45+ 5 349+33 75+ 5 267436 454477 1,2913206
? 9 107 +18 464 5 357+48 84+13 273123 474+75 1,341+£215
251~300 3 7 98115 44+ 5 35357 77+ 8 258+31 464145 1,2041197
{ 8 111+156 46+ 5 375+44 82+ 9 27553 508+58 1,397+1187
301~350 3 5 115+21 53+ 4 36538 80+14 265426 505+£69 1,3921:219
) 4 110+18 46+ 5 380158 94+11 260+44 533+56 1,4533+301
351~400 5 2 115 55 370 85 305 545 1,475
? 2 116 45 390 70 312 562 1,495
401~ 3 3 1114 8 54+ 5 443450 94+ 5 356+46 613163 1,6711259
? 2 130 45 475 99 370 621 1,740
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Fig. 4. Moving averages of cortical thickness from
posterior transverse temporal gyrus in successive
increase of fetal brain weight.

o EEREY AdA #H FALAR g4 UBE K
e B TR 101~150ge RAAAd &8 ¥4
A2 s BRERmd o2k T3R50 HiER
401gkl RS ANA s FANA L 2l

3 KEEK MEEE

— 172 —




—Seoung, K.J.: Cytoarchitecture of fetal human cerebral cortex—

{MICRA)
030

s90/- /’,/"
550 Vv PR
siof e
4701 - L

430} T
390} -
350 :
140 v ’/{//'

Jo0}- - e

260 TS &bkl N
220

f N o o=t
& T TN TS i .k\:,__:,/,,"

40
460
420 I]I S

380

40k o Ege

thﬂ“m:; N N
20

1

nob .. o S

70 1 L L L 1 | 1
(GM)5|1 101 ]?l 201 2?1 3(‘)‘1 3?1 401
100 150 200 250 300 350 400

Ed

Fig. 5. Moving averages of cortical thickness in
each layer of posterior transverse temporal gyrus
in successive increase of fetal brain weight.
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Fig. 6. Moving averages of relative cell density in
cortex of posterior transverse temporal gyrus in
successive increase of fetal age from 6th to 10th
month.

— 173 —




—REY : AN 2 AZTFEH—

S o 8
2 o
. e ZES
o " . - PRI - I
._“_ ___ ‘; \ A ] ! / 1 ﬁ S¢S
) y w3 4 i i i SR
! <z ’ =5 B
) s \ ! ]
f] Y/ \\ ] ] .H Ky ..__ Ao =
7 4 i P " ] F_ ,ﬁ m 5 ©
! \,_ \ ! ] ] =5 @
; _‘. ,_ ! : N ! /i ! A
Sl < ] e < ) . © = < /= bhle B%E
= i = 7 . \. =S e \_\ = ; = 4 =] 1] \ - & o
! 7 ) \\ : ¢ / 05 2
i 4 4 7 4 i \ : 5w 8
] \ \ / / ’ / ; ) @ 0 &5
I / ’ / 4 7 / : EnSE
| i 7 K 7 - \. !l b e a.h.n W b4
i o 4 e ; / i ; | } w g
) l/ / ! / | \ £ ™ 8
/ / / / / ! 5878
p ! ' ! / i EE o &
! 7 ! / y ; _ , s s o=
! 7 ! / y ' I \ S = oo
1 ] K ¥ ! K M o " G g me
u o l_ L 1 Il 1 ] L L 1 ke L L 1 L 1 1 L L H A L L 1 - 1 L 13 L 1 L L L o ) O — h
NN N R EIEEEE ERE R RN E I R R R R R R I
= —h o - > A £ S T~ S~ N = - N s - g - - o
-+
I~
—
|
TL1°E SeT 182 514 cle G9s ¥52 182 9¢ee €59 54 4 &
98L FRCFY 1€ F08T 18 F8GE 6% FL0€ TL F80F L2TFSeL 19 FE6E €8 FO00F  FOTFL0S TI91FE8R o€ F898 g 2 01
CESTFEII'8 9G F282 €8 FLES €9 TFe8y SITFIZL 6EITFSEL'T 4E1F89L 90TFI8L EETFI66 €£92T988 ‘T 6F FF.E 14! )
€88°T1+502'8 8Y +8LC 16 -F.99 8G FI9F OCIFSRY T122F0CZ°T 98 F8FL EETFSEL SLTFPE0'T L9ZF1E€6°T S6 +916 ol 2 6
TZL'1F028°01 18 F48C CITF82L I8 F8E9 SPITFLI6 LS3TF99L'T LITF696 ZFIFHP6  ¥OTFESE ‘T £2FFC0¥ 2 ¥6 109 14! =)
876 °‘IF509 ‘TI 18 +.196 89TF828 CSPIF2EL SRIF290°T TZEFEL8'T 912060 ‘T 88T FCLO'T 8L2F6SE T 23EF €8S €6 + 189 14! N 8
998 ‘TFILV LT ¥6 FL69  T0ZFSTE ‘T ¢62T 9221 2SETEEL T 90FTF LG9 °2 ¥E2TF0L6 ‘T TIEF 020 'Z 69EF9G0 ‘2 ¥IFTL96 T TII-+028 6 6]
€€V ‘2FC0I 9T ¥8 F8I9  8SIF962 ‘T 0ATFF02 ‘T 6FCF 2SO ‘T POSTFLIF ‘2 £98TFRLL T €L2F16L'T PEET098 ‘T GESTFSI8 G €OIFT.L9 ST 2 L
168 ‘gF002 ‘12 T81F006 092FGE8'T EIET66L ‘T COSTFOTF ‘G 8677 £E0 ‘C LRFTOLE™Z 6EET 657 ‘T 9FFP8S T TS6F666 ' S8 +G29 7 =)
€Z8'EFSET ‘12 E1CFCL0 ‘T TEEFBIB‘T C6EFO0C8 T €IETF(6E T T1CTFCT6 ' CETFTEEF ‘T ECEFeCE T SIEFEGY T LCETEE6'C SIT+10L 6 2 9
q v d v 2 q v . °N
[0y N 1 1 / ¥3g Ol
1.} A || I9fe]

yjuow ur agde [e19] £q Ia9fe[ TE2TII0D Yoo JO ((I'STFW) ANSusp [[@d 2ane(d: Yl 'S 9[qe)




—Seoung, K.J. Cytoarchitecture of fetal human cerebral cortex—

(A <€t
€8S +88S°€ 08 FesI

8829 €42
£€9°g 102
S9E‘IT8IS ‘L 95 F192
SPI'IF¥66'0 ¥Z2 FE22

9SL°TF28L'® 1S TF8¢2
C8E'TFLLI6 26 F7¥82

8%L'TFS61 0T 89 Feg
26S ‘TF¥EE'IT €8 F9LE

S8LTFLTIL'ET 89 TFE8P
998 ‘TFS€8 BT G4 F20$

091 ‘6F-58€ 'S8T 801F1¥L
SFLZFTI8 9T ZIT8E9

182 SEe 443 699 ¥62 152 9€e €59 Ev1
oF F6IE BF F6EZ L9 FOFE 98 FETO @S TS0 L& TEOE 68 TG6€ OQITIFL 61 FELU

607 LES LES 2e0 ‘T S 118 208 6481 68V
0.8 80¢ o8Y LB I6¥% ot¥ 169 1281 09¢

LL FI1IS 18 FIFF 96 F009 FIZTFG6I'T S0IF989 S8 FIeL €¥IFF96 063F6IL°'T 8¢ F0I¥
I9 F04r %8 F60v 0L FT89 EIZFL90°T P2 €89 €8 FLL9 LITFL88 OVETCHO'T TL F¥6E

98 FL09 €L F088 SFPITOIR TECF68E°T LZTFE08 CSIIFOLL 0I3F 250 ‘T L65T 6602 60 F8GF
S0I+065 96 +€0¢ GZTF¥PL 2ICFCOF'T ISI+IS8 09IF8E8 T16IF63I°T 86382 'S 69 T8RS

88 F099 601809 6LIF688 8SZF9LS'T LLTFISO'L PSIFIL6 SLITFIFE ‘T 0LFF0LE°T T2 FSTS
9GIF8EL  OIIF9IL  LZIF066 TOBT66L'T S0ZTOT0°T CLIFFP86 6LIFELE ' 66IF969°C 66 -F929

981066 SOTFE06  TooFO06T ‘T SLEF880'T L6TTFLPE T S22FLIE T €SEFOFL T 0ZSTFSH8 G LOIF¥89
ISTC90 ‘T TSIF036 F9GTFEPE T 06€F802 ‘2 6LIFS8E ‘T 00T EEE ‘T 982 8L5 ‘T TLYF028 ‘2 £EIF289

BITFOFS ‘T $8oFFEF ‘T 96EFLF6 ‘T Z2EFIIL T POPFIEL ‘T T98F886 ‘T 95SF 021 ‘Z S09FFI6 'z SFIF£08
922F26€ ‘T SISFFIC T 660FLVL T LISTFS6E ‘T 6LEF6I6°T QIETF69L ‘T S6EFE96 T STSTF 68 ‘2 9SIF 654

EEY ‘€F 94T ‘T3 SLIFE00 T TLZF8IR T IETLE8‘T SIET99E'Z FLETF286 ‘2 SOPT2¥G ‘2 SIET29E ‘2 PHFT08G ‘2 SISTFR00'E €8 299
S81 ‘€F99L 02 681 TFO ‘T 06EFSIB ‘T 0SETI6L T POVTFIL T S6VFEI6'C 98P 26F ' 0SFF62E ‘T 20STCeh T 1L8FLI6°T SITTILO

a1

Nl

€0 40 <0 oF <O O 40 40 <0 OF ¢ O ¢ o <0 o

~10%

00F~15E

0SE~T10¢

00e~152

08c~102

002~1¢&1

0ST~T101

00I~19

q

v g v

Te0 L

2 q v ON
A i I /
A A | | . 14e]

(m3)

X3g jydrom

urelq

weid ul dnoid 13Pa ureaq [e1e) £q 19| TINII00 Y2vd JO ((I'STFIN) ANSUSP [[90 eAnIR[ol YT 9 JlqeL

— 175 —




—ggl el oA AEzFHE—

o Hal 8 A AAA FE wetAdm = HEE MK
#eRy @ Ebea At

2) MEEEEY AHH AlkEE

D HEZEY BN REREE

HE R 51gll kel &EAM R BRI THE: F
pEs 2= o2 MMl ERNL

EE 51~100g8c] A = S 20,766, Rk 21, 156
olol Al T3 BHEEE 351~400gE7tAl BEEES Hinel
wel 293 MbslE MER 401z DLERAA B
3,588, % 3,1718 == 9+h

@ KRELE HHM MREE

BREE 51 LIES] &R R B TEE H6
ol A5t A3 o] & MOM BRI

REABS HEY AREES BEEGN &8
LELiae K= KEZE BN REREEY
a7 3 s S mEsd BEER 51~100g8
o S MEET MEE 201~250gBHEAA S
& @hsm 2 PESHEI A =aA Wpsieksk B
B 351~400g Bl ¢l2 2 2 [AEEA oA £#49
WA=z d&e £l

B. el BE M

EH2E] MHY REREEs KHEREdA RH
BEFUE ARG ol 2= Abole (100p)* FHEHEMNA 2+
(CELL)
21000} "

19400

17000

- A
15000 \
A
13000~ \
A
- A
N
g0} N\
AN
- ~
~
N
9000 |- RN
N
o >
S
N
7000{-  +————:MALE L
—————— FEMAL

0N
5000 \
B R
3000 1 L 1 3. 1 it 1 I ~
01
oM G 151 200 251 301 351 401

100 150 200 250 300 o 400

Fig. 8. Moving averages of relative cell density in
cortex of posterios transverse temporal gyrus in
successive increase of fetal brain weight.
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poral gyrus in successive increase of fetal brain
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in cortex of posterior transverse temporal gyrus
in successive increase of fetal age from 6th to

10th month.
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Fig. 11. Moving averages of absolute cell density
in each cortical layer of posterior transverse tem-
poral gyrus in successive increase of fetal age
from 6th to 10th month.
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Table 7. The absolute cell density (M8.D.) of each cortical layer by fetal age in month

Total

No. /Layer I I | ) v i
5 5 6 16,9843, 445
& 17, 3673, 592
6 ) 632118 1,290+185 5,6461873 1,519+301 5,5544928 5,605817 20, 246+3,754
? 11 487+ 75 1,350£201 5,547+759 1,607::287 4,9054727 5,103+748 18, 99942, 439
7 & 15 7184316 1,492+236 5,6114941 1,547+254 3,741+548 4,000:637 17,109%2, 538
= 9 7384154 1,454+218 5,964--728 1,674+292 3,596:+638 4,103+729 17, 52913, 011
8 3 14 688108 1,188+149 4,155+685 1,498+212 2,413+396 2,721+386 12,663+2, 143
2 14 619--115 1,130+164 3,7591+487 1,466+194 2,232:+344 3,040527 12,246+1,735
9 3 12 506+ 83 927+184 3,071+497 1,000:+207 1,599+198 1,937+248 9,040+1,571
S 14 426+ 58 868-4-157 3,230+541 1,100+182 1,716:4249 2,001+205 9,341k1,865
10 3 5 321+ 47 485+ 72 1,910+233 677115 1,2211183 1,598+211 6,212%1, 008
? 2 186 294 1,340 559 1,014 1,292 4,685
Table 8 The absolute cell density (M:S$.D.) of each cortical layer by fetal brain weight
group in gram
No. /Layer I 1 i 1) ¥ Vi Total
1~50 & 16,98413, 444
= 17, 367%3,592
51~100 & 8 640+108 1,283-216 5,651+819 1,660=315 5,029+786 53,277828 19,549+3,185
2 1 691+ 83 1,414+193 5,593+736 1,580+248 4,814+821 4,995E716 19,08712, 843
101~150 & 10 774--128 1,505+209 5,783+728 1,4871195 3,965+633 4,293:£735 17,807%2,770
f 8 675+ 86 1,370+184 5,907+699 1,711+273 4,1771693 4,6671683 18,507+£3, 154
151~200 & 12 716+134 1,438+192 4,7114736 1,524:219 2,929+315 3,4424:533 14,760%2,233
? 6 64314109 1,3661186 4,552+693 1,545+236 2,6441418 3,165+572 13,915+2,174
201~250 & 8 632+115 1,213+154 3,9231-627 1,3494185 2,2771385 2,574+298 11,968+1,582
= 9 592+ 73 1,090+118 3,859+724 1,3244211 2,045+£297 2,332+273 11,212%1,743
251~300 & 7 576+ 86 989179 3,279-+586 1,080+183 1,6071301 2,028+316 9,559+1,583
& 8 508+ 94 966-+137 3,2804611 1,139+176 1,8424+326 2 2201284 9,94441,961
301~350 & 5 453+ 67 870158 2,6971359 941+158 1,314+196 1,7521245 8,027:k1,365
? 4 451+ 62 791+129 3,017=524 1,123+£169 1,5081%311 2,0191£273 8,90911,583
3B1~400 B 2 414 727 1,991 830 1,205 1,559 6,762
? 2 509 620 2,422 736 1,363 1,916 7,566
401~ 3 3 192+ 27 401+ 74 1,480+217 576+ 94 1,043%£157 1,4474+208 5,139+ 875
? 2 186 294 1, 340 559 1,014 1,292 4,685
O EEZEY mEY SRR 19,0872 REMS Xeolx = Lt KESEHEd =
EEE ¥ PR AFHEE #FeRkd e o Whisksle MEE 401g Ll EEME Pk 5,139, A4

g gz o] FI2Wt EARFH .

EEE 50g LATEEY AL 516,984, Loik 17,367
ik 19, 549,

ojeb7l FEEE 51~100gFtet A

4,6850] o] = olvh
@ RBEAE BHey MNEE

Ay Bral BRI B REEE REYY IR 1E R
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Fig. 12. Moving averages of absolute cell density
in cortex of posterior transverse temporal gyrus
in successive increase of fetal brain weight.
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Fig. 13. Moving averages of absolution cell density
in each cortical layer of posterior transverse
temporal gyrus in successive increase of fetal
brain weight.
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—ABSTRACT—

Studies on Development and Cytoarchi-

tectonics of Cerebral Cortex in Posterior

Transverse Temporal Gyrus(Brodmann's
Area 42) of Normal Korean Fetus

Key June Seoung

Department of Anatomy, College of Medicine
Seoul National University, Seoul, Korea

Quantitative changes have been investigated on
the prenatal development of the human fetal brain
with special reference to the growth and cytoarchi-
tectonics in the cortex of posterior transverse tem-
poral gyrus(Brodmann’s area 42) from 115 korean
fetuses{of them, 61 of male and 54 of female) of
which the age ranged from 5th fetal month to the
end of the fetal life.

1. Of the cortical thickness at 5th month 0.7mm
was increased in proportion to increase of fetal
month to 1.6mm at the end of fetal life. 0.7mm of
the thickness in the group of less than 50gm of
brain weight was increased into 1.7mm in group
of more than 401gm of the brain weight.

2. Of the absolute cortical cell density the hig-
her values observed at 6th and 7th month of fetal
age, and 51~100gm and 101~150gm of the brain
weight groups were decreased with gain of the age
and the weight.

3. Differentiation of the cortical lamination was
completed within 6th month of the fetal age of the
stage of 101~150gm of the brain weight.

4. None of the sexual difference was found in
thickness, relative and absolute cell densities of the

cortex.
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