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Studies on the Development and Cytoarchitectonics of the Cerebral Cortex in

the Precentral Gyrus (Brodmann’s Area

of 4) of the Cerebrum of Korean Fetus
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Table 1. Average diameter of the nucleus of the cortical cells by fetal month.
I | W
Mo. I I — v
A | B | c B | o | B
4 k %3.98
5 4. 95
6 3.62 4.12 4.27 4.43 4.61 4.34 4. 80 5. 45 4. 45‘ 4.47] %4.36
7 4.22 4.41 4.75 511 5.34 4.96 5.57 6.21 5. 26, 5.17
8 4.17 4.75 5. 63 6.02 6. 44 5. 47 6. 34 7.56 6.07 5.96
9 4.61 4.66 5.24 5.59 5.76 5.11 6. 02 6. 35 5.72| 5.45
10 5. 50 5.92 6.63 7 30 7.04 6 22 7.12 7 54 7. 50\ 7.70

3¢ : Undifferentiated lamination
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Fig. 1. Curves of growth for fetal brain weight
from 4th month to 10th month of fetal
period.

Table 2. The number and brain weight of the
materials according to sex and fetal age.

Mo Sex N Brain weight (M +0)

. 3 3 15.3+1.2
Q

5 o 5 39.9+7.1
{? 4 35.0+7.9

5 ) 10 73.3+16.2
2 10 84.741.96

’ ) 18 133.74+19.1
Q 7 135.4-+-21. 2

g 3 12 197.8+33.6
e 19 226.2+35. 4

o 3 13 297.0443.2
e 16 303.51+46.5

1 ) 6 439. 04-67. 4

g 2 { 446.0
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micra by fetal age in month
5 cases out of 10 males and 4

Table 3. Thickness of the cerebral cortex and each lager of the cortex in
(M~+0). At the sixth month the lamination was occurred in only
cases out of 10 females.

Mo | Sex | N [ I \ I 1 v i ‘ Total
s 8] 3 3347 19438
2
s| 8] 5 7516 79784
? 4 83122 725+169
5 | usatle 31041+183
5 A99F 21 AL157+152
6 5 | 114431 6210 | 85441 | 607 | 26851 | 4d8as | O1273E149
6 %102+14 11024143
{ A111+13 A1197+162
4 0O125+12 7249 342468 6247 279+45 459135 (013394192
7 3 18 139432 79114 378+75 69+11 2951454 495458 14553-242
Q7 130495 7840 | 389L73 | 77H1l | 28756 | 518E76 | 1472101
8 3 12 151430 68111 405i4z5l 96+14 296147 510145 15261308
2 | 19 1943 TItll | 42669 | 8313 | 286454 | 53566 | 15604330
o| 8|1 151437  69+15 | 450487 | 9416 | 32253 | 570487 | 16561266
2 16 142427 68111 45670 91+15 333180 591489 16811278
ol 8] J7+93 1412 | 48765 | 110413 | 36671 | 6694133 | 18604256
e 2 158 97 501 126 387 658 1927

¥ : 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 9% tI; '/ é {’) 1‘0
in the precentral gyrus from 4th month to (MU

10th month of fetal period.
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Table 4. The thickness of the cerebral cortex and each Ia
(M=+0). In the

Fig. 3. Curves of growth for the thickness of each

layer of the cortex in the precentral gyrus
from 6th month to 10th month of fetal
period.

yer of cortex in micra by fetal brain weight
51-100gm brain weight group the lamination of the cortex was occurred in only 4
cases out of 9 males and 3 cases out of 9 females.

Brain Wt Sex | No. 1 I B N y V| Total
1-50 | © | 8 5818 550107
Q 4 834292 725+169

5 | x85+12 X870+133

3 A86F13 A974F121

51100 4 | O87%£33 | 64+11 240+32]  61+8 223146 | 430447 | O1105F124
6 | %106+14 %10924+162

Q A115¥16 A1145+161

3 | O133%21 | 76+4 257430  62+8 237423 | 487436 | O1257+167

l0l—150 | & | 15| 132436 | 77415 375:t77" 67411 279+60 | 4847461 14154194
Q 8 130+32 | 75-+11 402668 75411 277+57 522483 14814-202
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| Brain Wt | Sex | No I I | v v W Total
151—200 ) 11 139429 70111 398146 88417 288445 495452 14784187
{ 6 152138 72110 430+48 98111 29446 515452 15614245
201—250 ) 6 145-+16 6117 458181 98112 293141 534142 158914277
{ 11 148127 7119 468179 98+11 279138 548156 16124311
251300 3 7 134122 60113 456135 8511 293134 578168 16061264
? 9 141425 69+12 467159 92+11 287141 577168 1633+222
301—350 3 5 157430 77+13 476186/ 103+18 331+41 60675 17501283
{ 5 149413 61+9 498161 94118 322+79 6361104 17601327
351—400 & 2 164 70 498 107 344 646 1829
@ 4 165121 8218 523450, 101%15 362+42 668182 19014321 |
401— ) 4 159125 87+12 539447 117+14 423+14 71054 2035-+369 i
? 2 168 87 551 126 417 718 2067 ‘
% : undifferentiated lamination
A @ average of the undifferentiated and differentiated laminations
O : differentiated lamination.
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Fig. 10. Curves of changes for the absolute cell
densities in the cortex in the precentral
gyrus from 4th month to 10th month of
fetal period.
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Fig. 11. Curves of changes for the absolute cell
densities in each cortical layer in the

precentral gyrus from 6th month to 10th
month of fetal period.
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Table 7. The absolute cell density of each cortial layer (M+¢) by fetal age in month.
Mo | Sex I N I I I l m ‘ v 1 v Wi Total
4 3 3 46901191
{
s| 8| 5 \ . 13075988
e 4 | | 12374+4253
5 [7 T T T T 136861922
5 A13677+2134
6 5 698172 13254219 4141£770 7591139 9540+-318 4196682 (01366813672
6 31280311149
? A127824-2313
4 551168 139741981 4032-+628 70971118 2372+345| 3700550, 01276112893
7 ) 18 706572 162712420 3394+421| 60589 2044+401| 32324486, 116082672
. ¢ 7 7424111 16044215 34424536 6881104 1883+9048  3051+521) 1141011943
8 3 12 645189 1163+182] 2394+315] 626193 13414239 2106i364l 827511266
£ 19 650188 1165+164] 2684+444] 701173 14871195 2515i327( 920211984
9 3 13 6091104 944-+121| 23041322 585182 12721200 2024‘_“298} 773811045
e 16 423+97 787+105| 2038+192 528159 1212-+187| 1797 i265’ 67851948
10 1) 6 234446 544-+92 12614215, 43068 813+169| 1438+321 47201621
? 2 160 314 691 286 534 823 2808

¥ : undifferentiate lamination
A @ average of the uindifferentiated and differentiated laminatons
QO : differentiated lamination

Table 8. The absolute cell density of each cortical layer (M-¢) by brain weight.
Brain Wgt | Sex | ~ | I ‘ 1| v [y ‘ v | Total
1—50 | & N ‘ ' l l ‘ \ 121174623
e 4 - o 11261044334
5 o % 12856+1923
5 A1278212312
51—100 4 | 5194142 13881944 3163--493 7994158 23004484 44294943 01269023625
6 %131663-1342
? 1317612351
3 | 5o5+1o4) 15974136 3441521 7801192 2244427 453914922 01319613827
101150 | & [ 1B \ 797-179) 14231164 3518i492‘ 625i87\ 2053i3111 3257i685‘ 116031982
. Q 8 | 7194136 1343:+211 35135831 664114/ 17952248 2923+719 109571463
151—200 ' &7 11 | 585178 | 12761201 28021433 64198 1495i196k 0976--418] 917511484
Q 6 | 794482 | 12484205 2756+418 744-+122) 16204982 2601456 970211643
201—250 \ 3 6 ! 70379 [ 1080169 2501390, 593%84 1166i189. 9013+382 80562011
B @ | 11 | 65370 11864182  2086:-421] 741+104 14064174 23672410 93392828
951300 [ 3 l 7 | 67898 934i194{ 27311365 604i87' 1436i206‘ 2474+469] 88571624
| 2 9 | 305462 | 832+143 2447-4-307| 604492 | 1205148 2083402 75662019
301—350 ‘ 5 \ 5 ’ 402+54 | 755-H1926) 18231286 513173 10391127( 1739+354( 627111482
| 9 5 | 50886 | 806-108] 2176:+304/ 56485 | 1236:t154] 19274252 721711964
351400 ‘ 5 ' 2 ‘ 325 703 1708 [ 550 987 t 1512 ‘ 5785
_ e 4 | 272432 | 599194 | 1381+198 365::58 796142 1222-+154] 4635724
01— 3 4 | 248130 | 539+72 1353i1641 393--60 ‘ 787+158] 1377i204{ 4697552
e 2 | 166 278 771 282 567 876 2940

3% : undifferentiated lamination
A : average of the undifferentiated and differentiated laminations
O : differentiated lamination.
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Fig. 13. Curves of changes of the absolute cell
densities in each layer of the cortex in
the precentral gyrus in successive increase
of brain weight.
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ABSTRACT

Studies on the Development and
Cytoarchitectonics of the Cerebral Cortex in
the Precentral Gyrus (Brodmann’s Area of 4)

of the Cerebrum of Korean Fetus.

Seung Kuen Na, M.D. and
Myung Bok Lee, M. 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 Brodmann’s
area of 4 in the precentral gyrus of the 125(67 male,
58 female) Korean fetal brains and summarized the
results as follows:

1. The thickness of the cerebral cortex was very thin

of 194 micra at the fourth month of the
fetal age and increased very rapidly until the sixth
month, relatively rapidly until the seventh month,
very slowly until the ninth month and thereafter
very rapidly. As the relation of the brain weight,
up to 150gm of brain weight, it increased very
rapidly, up to 400 gm of brain weight increased
very slowly and thereafter it increased very rapidly
again,

The differentiation of the lamination of the cerebral
cortex began at the sixth' fetal month (22nd week
of the gestation period) and during the seventh
fetal month the lamination of the cortex had almost
occurred but even at the end of the seventh month
there was some undifferentiated cortex and so
there might be a great individual difference of
lamination.

The cell density of the cerebral cortex was very
high during fifth and sixth fetal months and the-
reafter it decreased gradually as the fetal age
increased. As the relation of the cell density
with the brain weight, the cell density was very
high up to 150gm of brain weight and thereafter
it decreased gradually as the brain weight incre-
ased.

The nerve cells of the fetal cortex might be incr-
eased very rapidly up to the seventh month of
the fetal age and thereafter the number of the
nerve cells of the cortex might be stabilized.
Thickness of the cortex, the relative cell density
and absolute cell density of the cerebral cortex

had no sexual difference.
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