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Studies on Development and Cytoarchitectonics of Cerebral Cortex in Angular

Gyrus(Brodmann's Area of 39) from Normal Korean Fetuses
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Table 1.  Average diameter (z) of the nucleus of the cortical cells by fetal month.

\L**;y“ I oy | L |

Mon, | | I Al B | c v Al B | A [ B
5 4.6
6 38 | A1 | 44| 44 | 44| 40| 45 | 45| 44 | 4.4 4.4
7 39 | 40 | 44| 45| 46 | 40 | 46 | 47| 45 | 4.4
8 44 | 43| 48| 50| 52| 43| 54| 56| 50| 51
9 43 | 44 | 49| 50 | 54 | 43| 54| 55| 51| 51
10 52 | 52| 62| 67| 69| 54| 71| 73| 65| 65
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Kol B4 10p L=8 FHER)H kil REE Table 3. The number and brain weight of the

EQT olu] K9 BEsAMY FHEES HlEY materials according to sex and fetal age.
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Table 8. Thickness of the cerebral cortex and each cortical layer in micra by fetal age in month (M*to).
In the sixth month the lamination of the cortex was occurred.

Mon. l Sex ] N ! [ } I } I [ v ‘ v ‘ | { Total
5 | 8 6 5612 | 663::31
e 4 46+ 8 ‘ 613+81
6 %55+ 9 77871
5 3 A69F14 84094
9 09%6+21 58+ 9| 108432 | 88+17 | 229433 | 206433 | (O965+143
6 9 #6618 48274107
¢ A73+11 /A851+115
3 0%+ 5 504 7 | 178419 | 77+ 5| 225421 | 300-+43 |  O9247+128
. | 5 16 109:+18 614 8| 275+38 | 91+ 8| 266--26 | 39051 1192+219
@ 9 90-+11 62+ 7| 25939 | 82+11 | 26622 | 401255 1160286
g | & 16 121:+24 67+ 5| 350454 | 106311 | 263+16 | 401+36 1308+372
Q 15 109+26 67+ 8 | 351451 | 10611 | 268+36 | 417428 13184354
3 10 116+14 67+ 7 | 40071 | 107+12 | 260+37 | 406265 1356423
9 Q 14 117+25 68+ 9 | 39240 | 112+15 | 264+33 | 41644 1369388
0 | 8 5 | 12219 63+ 7| 487+64 | 119+16 | 263+43 | 46171 1518435
Q 2 | 129 64 543 129 286 471 1622

¥ : undifferentiated lamination
A: average of the undifferentiated and differentiated laminations
(O: differentiated lamination
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Fig. 2. Curves of growth for the cortical thickness
in the angular gyrus from 5th month to
10th month of fetal period.
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Fig. 3. Curves of growth for the thickness of each
layer of the cortex in the angular gyrus
from 6th month to 10th month of fetal
period.
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Tabie 4. The thickness of the terebral cortex and each layer of the cortex in micra by fetal brain weight

M=to).
D] se | N 1 1 ¥ | v | v | Tow
Weight . -
3 6 56+ 8 66331
1~50 | o 5 19+ 6 623+75
6 | 5549 % 778271
3 A 69F13 A 842704
3 | O9sFrel | 57+ 9| 19621 | 84417 | 223+24 | 312433| O 970F132
51~100 7 | % 68+19 % 830791
A 76%16 A 8627109
Q 4| O8F1l | 50+ 6| 18117 | 76+ 5| 221419 | 300+36| O 917+137
3 11 100+21 | 594 8| 27439 | 90+ 8| 268+30| 395+52 11865149
1] %60 % 960
101~150 | o A 9112 A1149+196
6 | O96E10 | 62+ 7| 263437 | 81+10| 275424 | 403+48 | O1180%188
5 13 113+24 | 65+ 5| 331445 | 10310 | 268+17 | 421+63 1301219
151~200 | o 6 105+18 | 714 6| 341432 | 10113 | 260426 | 429+26 1316:-245
3 7 113+20 | 69+ 4| 373+59 | 108+11 | 266+21| 401+41 13304263
201~250 | o 10 117+23 | 67+ 8| 376434 | 108+11 | 24733 | 422421 1337--199
z 7 114+12 | 65+ 5| 344456 | 104+10] 241+42 | 420448 1288211
251~300 | 8 115417 | 70+ 8| 353+61 | 10611 | 238436 | 42835 1310-+243
3 3 118+12 | 67+ 5| 409464 | 114+ 9| 25118 | 442+47 1401229
301~350 | o 4 11024 63+ 4 | 378436 | 109113 | 229+19 | 439+22 1328216
3 2 | 115 65 425 105 245 440 1395
351~400 1 o 3| 10449 | 61 8| 401414 | 10012 | 23824 | 451+ 8| 13554233
3 4 129419 | 66+ 5| 495470 | 124415 | 275435 | 471+ 1560277
401~ Q 2 129 64 543 129 286 471 1622

% : undifferentiated lamination
A: average of the undifferentiated and differentiatied laminations

Q: differentiated lamination

A 1,560y, ZikolA 1,622 0] H}
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Fig. 5. Curves of growth for the thickness of each
cortical layer in the angular gyrus in
successive increase of the brain weight.
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Fig. 6. Curves of changes for the relative cell den-
sities in the cortex in the angular gyrus from

6th month to 10th

month

of fetal period.
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Fig. 7. Curves of changes for the relative cell den-
sities in each layer of the cortex in the
angular gyrus from 6th month to 10th
month of fetal period.
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(D RREWO BN BEREE o N\
TREAEE6R DAsko] WAMAAL Bk Ty s
fie g&osh 2 addz MRS H6H N
st et N o . = o =t L L :
CONpG ToT 151 201 2 3l &l g
Ml BE6A = Bk 18,702, Ltk 18,287 100 15 alo 250 3 al a9 ‘
cleld Al w3 28E R nel =t Fig. 8. Curves of changes for the relative cell densities
A WX WAt #8 MEREI0H & H3 in the cortex in the angular gyrus in success-
WA ste B 4,408, Zt: 3,558¢] "o ive increase of the brain weight.
Table 5. The relative cell density of each corticall ayer (M--g) by fetal age in month,
I V
Mon. |Sex | N ‘ I I A I B I c ) A I B A ’ B Total
|
e D e o e
?)3 1535i 82|2646 3572307_1772207—161 S0 151 195 697+129 4215
BEERET e 792828i471 2030:_53 91779::?871896::? 2363§5316i6f?37ii§§35 iz;)zigglmi 78 1647(3514_;3
ol g ‘mi102}2815_58732255_328‘2017_3042038_3262421_395’17 = s G507 94 760zt
ESE 540+ 83'2299;t§50|1373§26[1095j_é03|1179?:2041222%91091_153379&171 so7+1933784 72|1166§9_E4
? | 15 41+ 65}2293 375}330—227‘1043—2391073—239 Sop 1 1ag802:E128983:5134 366 80‘1147%360
5 |10 e 93[19"%213 1072 sag17 85711991626*—é4§907i149|640+ 82769: 9853644" 51%21E
P o 1l 0g17E BT7:£108705-165706 95\1475i268i7531 0536 86‘631+106|314+ 64815
5| 5 lperk 21917H 1994714 129343 99343+ T8lBS3E191 306 53273 57384+ — 408 s
Vilgls 18 670 39 4 93 642 (3% }249 ‘358 148 (3558
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Fig. 9. Curves of changes for the relative cell
densities in each cortical layer in the angular
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for the absolute cell
densities in the cortex in the angular gyrus
from 5th month to 10th month of fetal period.
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Table 6. The relative cell density of each cortical layer (M+a)"by fetal brain wexght

Brain | | v 1 il
ot IS6E el oot g6k [aosot 1560+ 1882 18838+
s1~100 O | 4T 59T g "Tasel aeg 417 ere ‘ 160 226709121 4118
o | dsgat 762625+ 302 o200 PG AT 1898 1656 1829 17 57|1837LE
39 246 8 %0 deg i1 11z 1l 36
S N O B o
2817+ 2155+ lsar+ 1897+ lpssat 6ozt 1279+ liso7 16783+
tor~1s0 © 1 842819*302122884?22 R g e 8'862‘1348—5791613-3095621_114 17950
‘ - + |25 58+ n * (009 E
POTOSEIONT e ane sor e, o2 s 23y 7377161 " e
ps7et llesz (1382 [1sz6t [o117 [1318+ [1009+ |1220+ 13868+
tst~a | 8827384§191815-§3 51500+316151%?4024114?531371—31311574%381%@&99427+ ” 150088
T ORI e ams| 225 219 mer 24 dey  2rfSE B aae

I I 0+
7553+ 89|2384i 1401+ 1072+ 1092+ 12000 1109_'—1998144-140978'*'19737Gi 6

11779+
267! 124 147 158 352 1

3]
[ery
\1
rh

|
201~250 |
2342+ 1300+ 1907+ 11086+ 11074+
' ? 10|499t 86{ 308 547 9652539561 17311 5o 10005, 4759158000 177360 69|
2131+ 1191+ 1067+ 1733+ i 10542+
251300 5 | 7544+ 641973 2 . 3 132985i1691760 m 972i158690i1991844:t119v385i 75 1007})166
— . — i + s
? | 8440k 77705 2051905i176975i126 50gl952110710 83]893-_*-106‘369_ 623513
& | 3602+ 76 1786+99|860+ 9873411377581160[15481546818i12615561116l732i166354i 77 ST48%
301~350 1954+ | 1526+ | ‘ 8825+
Q | 4473+ 92 189968i137777i145|815i-158' —278741i181i571i 85‘6381 83362+ 59707
i
351400 S| 2909 1258 765 601 577 1231 615 337  M476 225 6394
2 | azez+ 4911185 1602+ TSt 63492 T8 10264 Isos+ aass+ solez1+ 58222+ 415705
01 3 | 4227+ 40’887i156‘458i 72320+ 58305+ 63794+ 85382 42263+ 42374+ 80211+ 37 42304_&11
@ |2185 670 399 284  [293 642 330 249 358 148 3658
Table 7. The absolute cell density of each cortical layer (M=t0) by fetal age in month.
Mon. | Sex ’ N I I l il ‘ i l v I ¥V 1 v Total
5 ) 6 16760+2428
Q 4 17644+3623
6 T3 167513448
3 I A 16730%3211
6 3 | 537+ 88| 1630--249| 4392801/ 2169315\ 4239:-726 37214594 O 16688+2765
9 | X 183412532
e I A 1761142598
,,,,,, 3 | 503+ 79 1323+211] 3962643 1801267 39224543 3909622 O 154202775
B & | 16 706+114[ 17251366 5231+833{ 2150387 3838+487 3994+685L 1764413427
T 1 @ ] 9 | 637+ 95 1745318 5457796 1985294 4240--665| 4495613 185594148
3 1 16 | 664% 89[ 15400267] 4256711 2020352 24850311 2759421 137241943
8 Q 15 | 590+ 74) 15363228 4033635 2054360 2557+382 28154367 135852211
3 ‘ 10 | 619% 98\ 1278185 3696+514\ 17407243 2012+328) 2302288 11647+1854
9 Q 14 | 493+ 76 1182164 29871366| 1652228 1703-242] 19684249 9985+1432
3 | 5 | 284% 39) 5781 96 1880--284] 1015+209) 881+137| 1351207, 5989859
10 ¢ | 2| 239 420 | 1765 828 829 1192 | sose
¥ : undifferentiated lamination A average of the undifferentiated and differentiated laminations

O: differentiated lamination
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Fig. 12. Curves of changes for the absolute cell
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Table 8.

The absolute cell density of each cortical layer (M=*¢) by brain weight.

l‘?\;giight Sex N I I v ) v Total

1~50 | O 6 16748--2395
? 5 1739343015
6 % 1668173285
8 A 1671643118
51100 3 | 474+ 66 1543+311] 44284635 2187--369| 40654722 4090748 O 16787+2946
7 X 1839173719
7 A 1731143541
4 | 511+ 88 1313196 40162:579] 1835:-255 39274480 381945411 O 154213126
) 11 | 6424115 16804252 5387-853| 2119--401] 3982-+525) 088721  17898+2542

101~150 1 % 20370
@ ' A 190973215
6 | 6772121 1748292 5652--774 20844302 42714613 4453653 O 1888513471

]

t51~200| B 13 | 7124130, 1676i199: 4879659 2181385 3120502 3403+470] 159713660
Q 6 | 8617128 1944302 5494756 24354419 34004548 3792--611] 179264151
ool~250 | B 7 | 6252132 16454229 4431--683 2160--356| 2550+483 27154488  14135:-2972
Q 10 | 584 96| 1569:-415| 4038-415 2060-+412| 2280+-350] 2650382 131903266
o51~300 | B 7 631:!-_1451 1385287 3719543 1802-317| 20034315 2583492 121233581
Q 8 | 506: 85 1381219 3505:t412] 1866308 1978-+320, 27014507 11937:-1955
s01~350 | 8 3 | 710133 11974195 3207510 1765--269 17244282 2400--365]  11003+2192
Q 4 | 520+ 96| 1231+158] 3224--600| 1664--312 1502285 2195401  10335--1637

ss1~a00 | 3 2 | 35 818 2735 1305 1166 1551 7930
Q 3 | 272+ 300 682+111] 2109+-285| 1026--186 1081115 1452+215|  6622+1213
401~ 3 4 | 203+ 82 585+ 77] 1802+311] 985141 sss+129 1380+2620 59334872

° | oz | 2 429 1765 828 829 1192 5282

¥ : undifferentiated lamination

A average of the undifferentiated and differentiated laminations

O differentiated lamination

(b) ERY BEY WREE

(1) RR2MO BN BHREE

WMEER, Bhile FHEE S8k 7y agdze
ERsR B12Es 2.

MEER 50g RlfElA Btk 16,748, &t 17,393
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ABSTRACT

Studies on Development and Cytoarchitetoncis of
Cerebral Cortex in Angular Gyrus (Brodmann's

Area of 39) from Normal Korean Fetuses

Jin Woo Chung, M.D. and
Myung Bok Lee, M.D., Ph.D.

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

Authors studied on the development and cytoarchi-
tectonics of the cerebral cortex in the angular gyrus
(Brodmann's area of 39) from 118 (62 males and 56
females) Korean fetal normal brains, and summerized
the results as follows:

1. The thickness of the cerbral cortex was 663
of male, 613¢ of female at the fifth month of fetal
age and increased rapidly until the seventh month,
and up to the ninth month increased slowly and
thereafter increased rapidly again. As the relation
to the brain weight, up to 101~150gm stage of the
brain weight it increased rapidly, up to 400gm of
the brain weight increased slowly and thereafter it
increased rapidly again.

2. The differentation of the lamination of the
cerebral cortex began at the beginn of the sixth
fetal month (22nd week of the gestation period) and
was finished during the sixth fetal month.

3. The cell density of the cerebral cortex was very
high up to the seventh fetal month and thereatfer
it decreased gradually as the fetal age increased, As
the relation of the cell density with the brain weight,
up to 150gm of the brain weight the cell density was
very high and thereafter it decreased gradually as
the brain weight increased.

4. The nerve cells of the fetal cortex might be
increased very rapidly up to the seventh month of
fetal age and thereafter the number of the nerve
cells of the cortex might be stabilized.
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