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Studies on the Development and Cytoarchitectonics of the Cerebral Cortex

in the Superior Parietal Lobule(Brodmann’s Area of 7 of the
Cerebrum of Korean Fetus
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Table 1. Average diameter of the nucleus of the
cortical cells by fetal month.

Mo. Diameter(y)

3.47
4.13
4.32
4.79
5.03
5.20
10 6.10
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Table 2. The number and brain weight of the
materials according to sex and fetal age.

Mo. | Sex l N ] Brain weight(M+¢)(GM)
3 2 15.8
4
Q _— —
i 5 6 39.9+ 7.1
@ 6 35.0 7.8
5 5 11 74.8+15.2
@ 13 85.9-+15.5
. o 16 135.9+18.9
o 9 135.1421.8
o 3 12 195.3+4-33.5
@ 18 230.14-38.1
. & 13 293.8440. 1
@ 16 302.5447.6
5 9 446.6477.2
10
e 2 446.0
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Fig. 1. Curves of growth for fetal brain weight
from 4th month to 10th month of fetal
period.
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Table 3. Thickness of the cerebral cortex and each layer of the cortex in micra by fetal age in month
(M=0). At the sixth month the lamination was occured in only 4 cases out of 11 male and

5 cases out of 13 female.

Mo. [ Sexl N | I I I ¥ v W Total
. ) 2 45 393
? — - L=
5 3 6 71420 726+ 85
Q 6 63117 . 6431109
3 7 92429 ¥ 853+125
96-+31 ‘ A 955185
4 104+21 58+ 8 347-+63 80114 293+38 322457 | O1134+242
6 e 8 103+20 ¥ 914+ 82
116+26 10414176
5 138428 59+ 6 365-+43 99422 247463 337450 | O1245+210
) 16 123429 66+ 8 322+54 98+15 231+29 300350 | 11404243
7 @ 9 125426 60110 337445 107423 23340 301+51 | 11631207
3 12 127432 73411 355+60 124-+23 235+34 316+44 | 12303196
8 Q 18 121422 7010 381440 116+12 230+33 314+44 | 12321214
) 13 112+19 65+ 8 ‘ 38755 113+13 2294-25 339+53 |  1245+236
9 Q 16 119+18 70+11  399+45 120420 235426 338452 | 12814224
3 9 128+22 67110 44984 115+16 263143 358+58 | 13804220
10 Q 2 143 80 518 150 288 387 1566

¥ : undifferentiated lamination.

/\: average of the undifferentiated and differentiated lamination.

(O: differentiated lamination.
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Fig. 2. Curves of growth for the cortical thickness
of Brodmann’ s area 7 in the superior pariet-
al lobule from 4th month to 106th month of
fetal period.
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Fig. 8. Curves of growth for the thickness of each
layer of the cortex of Brodmann's area 7
from 4th to 10th month of fetal period.
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Fig. 4. Curves of growth for the cortical thickness
of Brodmann’s area 7 in successive increa-
se of the brain weight,
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Fig. 5. Curves of growth for the thickness of each
- cortical layer in Brodmann's area 7 in
successive increase of brain weight.
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Table 4. The thickness of the cerebral cortex and each layer of cortex in micra by fetal brain weight
(M), In the 51~100gm brain weight group the lamination of the cortex was occurred in

only 4 cases out of 10 male and 3 cases out of 11 female.

Brain Wt, Sex | No. I ' 1 I v v Vi l Total
1~50 ) 8 654-21 658--158
? 6 63127 643-+109
3 6 83429 X 853125
95430 A 965+181
51~100 4 | 113424 | 58411 | 323+41| 7414 | 232439 | 383+63| O 1133+215
Q 8 | 10533 ¥ 907+ 83
115134 A 9514137
3 | 142423 563 5| 310436 | 67411 196+21 | 298+26 | O 1069+148
3 13 | 11629 | 66+ 9| 322458 | 85420 | 219+31 | 305+53 11134218
Q 1 73 ¥ 921
101~150 121 A 11574127
8 | 12730 68%11| 343+50 | 94:+16 | 239340 315453 | O 1186124
151~200 5 12 | 116329 | 69%10 | 343150 | 109415 | 221438 | 305446 1163+194
Q 7 ) 122320 71%10| 362+48 | 1094 6| 223+35| 309+23 1196242
201~250 B 5 | 118:x20| 71%13| 356460 | 111416 | 224+19 | 301433 11814216
J Q 11 | 113+22 | 70X10 | 38147 | 121415 | 218+14 | 310422 12134243
951~300 3 7 | 111X17 | 66X 9| 374450 | 108+ 8 | 226+21 | 315438 1200-+140
? 10 | 124321 | 69413 | 391449 | 119420 227+37 | 306-+36 12361214
301~35 3 5 | 106£18 | 58+11 | 390347 | 10612 | 220437 | 340+57 12204-197
350 ? 4 | 10917 | 62+ 6| 387+47 | 107414 | 235+14 | 336-+24 12361-222
251~d00 3 4 | 122422 | 69110 | 428434 | 122+14 | 25020 351i37} 1342+301
e 4 | 12613 | 78410 | 455471 | 116316 | 262-+34 | 354+36 | 13914350
401 ) 5 | 127416 | 70%10| 512+89 | 118%15| 291428 | 392443 15104-314
? 2 ] 133 82 536 140 288 387 1566

3. undifferentiated lamination.

A average of the undifferentiated and differentiated lamination.

O: differentiated lamination
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The relative cell density of each cortical layer(M#o) by fetal age in month.

I
Mo. Sex N I I
A B c
6 ) 4 448-+119 1, 676+443 1, 3861346 1,3163275 1, 260273
? 5 426+ 64 1, 697-+405 1, 445+295 1, 2084217 1,152-+204
. ) 16 534+ 84 2,1594-323 1,593+329 1, 340305 1,3154204
Q@ 9 590+122 2,1661+342 1.547+347 1, 2594290 1,224+312
8 3 12 391+ 69 1,816+242 1,022+131 787+153 785+183
@ 18 4241107 1,873%305 1,045+124 763+194 775+125
o | B 13 | 387+ 69| 1,463+222 7914139 609108 624104
Q 16 | 325+ 83 1.3664193 677112 487+101 483+ 87
1 ) 9 184+ 32 897142 497+102 350+ 49 369+ 49
Q 2 118 453 261 193 189
y i
Mo Sex N ' - Total
A B A B
6 3 4 |1,3504+278 | 1,074+127 | 952+134 | 1,015E113 | 6214187 11,0982,421
? 5 |1,306+245 | 981-+165 | 874152 | 985207 | 632176 10,7053, 212
. 3 16 | 1,6024340 | 1,276+174 | 952+160 | 1,054+166 | 693+ 91 12,5182, 896
? 9 |1,561+311 | 1,198+222 | 9051158 | 1,035:+150 | 6294181 12,1143, 014
8 ) 12 |1,198+196 | 845+150 | 600118 | 724+130| 430k 68 8,598--1, 264
? 18 | 1,269-+154 | 884162 | 6141138 | 738142 425 94 8,810+1,318
) 13 | 1,008+170 | 674122 | 482+111 559+105 ;| 330% 61 6,947+ 826
9 ? 16 | 1,0055-170 | 609108 | 393+ 82| 510+ 90| 282+ 46 6, 137+-1043
1 3 9 704+156 | 423+ 74| 279+ 67| 368k 68| 222% 37 4, 2934948
Q 2 469 242 145 221 130 2,421
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Fig. 6. Curves of changes for relative cell densities

in the cortex of Brodmann’s area 7 from
6th month to 10th month of fetal peroid.
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Curves of changes for relative cell dens-
ities in each layer of the cortex of Brod-
mann’s area 7 from 6th month to 10th
month of fetal period.
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Table 6. The relative cell density of cortical layer(M*¢), by fetal brain weight.
| A
Brain weight Sex N I I
A B ] c
51100 3 4 271+ 32 1,510+282 | 1,228+237 | 1,189+286 | 1,119+166
@ 3 501112 1,890+422 | 1,7544412 | 1,5074246 | 1,435+240
101150 ) 13 592+ 69 2,224+336 | 1,964-+416 | 1,445+240 | 1,413+248
? 8 6265109 2,185+356 | 1,569-+414 | 1,3004208 | 1, 278270 i
151~200 ) 12 4483101 2,038+219 | 1,2074249 | 1,0345196 | 1,041+243
? 7 418+ 94 1,999+197 | 1,266+160 926177 907--164
01250 ) 5 474+ 84 1,884+276 | 1,051--202 7934156 778+135
? 1 419100 1,816+340 953184 666183 682192
1300 3 7 403+ 74| 1,544+213|  797£121| 6484186 |  662:+120
2 | 10 349+ 52 1,539+338 8094163 618147 614:+138
201~350 ) 5 329+ 52 1, 2091286 651+178 468+116 490+113
0 Q 4 388+ 48 1,505+373 749--104 533+ 85 547+168
00 5 4 202+ 42 1,017+117 614112 35+ 42 | 425+ 63
3 Q 4 171+ 25 876141 457+120 315+ 59 | 315+ 59
a0t 5 5 180+ 28 773174 47+ 67 288-- 43 285+ 37
Q 2 118 453 261 193 189
v | W
Brain weight Sex N i ! Total
A B | A B
. s 4 |1,195+153 | 960137 | 822+115| 8s5+212| 652140 | 9,831:1,270
51~100 ? 3 | 1,513+183 | 1,152+122 | 1,084-139 | 1,220+128 | 834124 | 12, 9082, 714
5 13 | 1,673-+365 | 1,345+182 | 1,0274113 | 1, 123232 | 728102 | 13, 2643, 011
101~150 | o 8 | 1,5560335 | 1,256:6210 | 964171 | 1,052+216 | 662180 | 12, 4482, 862
5 12 | 1,408+202 | 1,055+102 | 763+161 | 8914176 | 570107 | 10,5452, 641
151~200 Q 7 | 1.384-120 |  934+90 | 6954115 | 8395101 4764 57 | 9,844:1,267
) 5 |1,2354107 | 8524 63| 569+ 61| 668111 | 399+ 48 | 8,703+1,302
201~250 Q 11 |1,208+137 | 803+115| 550+109 | 6904111 | 385 90 | 8, 181:1,272
5 7 | 1,0654154 | 697108 | 5404140 | 6434201 | 379+ 67| 7,378+ 904
251~300 ? 10 | 1,140+199 | 7554131 | 481+ 89| 600+ 80 | 333+ 64| 7,238+1,087
o 5 5 | 920169 | 573+117| 358+ 64| 4d2+ 65| 243+ 37| 5 6834727
301~3 @ 4 |1,077+178 | 652113 | 434+ 92| 563+113| 322+ 90| 6,770-+914
3 4 | 7854116 | 476+ 82| 313+ 69| 444+ 86| 2424 43|  4,843+120
851~400 Q 4 | 744125 | 424+ 95| 9554 55| 334+ 52| 206+ 49 |  4,007+823
3 5 | so7+135| 358+ 74| 233+ 46| 292+ 38| 183+ 40| 3,606+ 598
401~ @ 2 | 469 242 145 220 130 2,420
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Fig. 8. Curves of changes for relative cell densities
in the cortex of Brodmann’s area 7 in
successive increase of brain weight.
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Table 7. The absolute cell density of each cortical Jayer (M+4), by fetal age in month.
Mo| Sex | N | 1 I I v v W Total
1) 82 7,668
s| 8| & 12,1801, 658
6 11, 32612, 122
) 7 313,240+ 964
Al12,787+1,151
6 4 46631 67 972+148 | 4,582+627 | 1, 0801215 | 2, 259+473 | 2,634+421 | Ol1, 99513, 018
Q 8 _ %13, 01412, 042
A12,82712,123
5 588+ 88 | 1,001+197 | 4,628-+742 | 1,293+243 | 2,292+318 | 2, 7264336 | 012, 52812, 904
7 é 16 6574110 | 1,425+256 | 4,560+676 | 1,570-+321 | 2,573+403 | 2,622+435 | 13, 407+2,124
9 738+121 | 1, 300211 | 4,526+627 | 1,670+413 | 2, 4624376 | 2,504+420 13,2002, 314
8 g 12 497+ 95 | 1,326+321 | 3,071+394 | 1,486+326 | 1,699-+403 | 1,823+-374 9,902+1, 672
18 513F 82 | 1.311+294 | 3, 280463 | 1,4721334 | 1,723£294 | 1,827+£263 | 10,1261, 947
9 ) 13 4334103 951-+202 | 2,612-4-410 | 1,162+178 | 1,324:+330 | 1, 509--187 7,991+1, 243
¢ 16 387+4 8 956+187 | 2,191+324 | 1,206+249 | 1,177-5268 | 1, 3381193 7,255+1, 030
10 g 9 236+ 44 601+106 | 1,818+316 8101148 923+209 | 1, 056204 5, 444+ 815
2 169 362 , 109 704 559 681 , 584
Table 8. The absolute cell density of each cortical layer(M=+o) by fetal brain weight.
W];;?ghl:t Se"] N I I I I i v v Total
1~s0| 81 8 11, 2482, 566
| 6 11, 326 +2, 122
51 6 %13, 251+1, 043
A12,15111, 060
51100 o | 4| 306% 48| 876121 |3,808:4827 | 884:143 | 2, 067415 | 2561419 | O10, 5021, 119
! 8 %12, 43811, 505
A12.56611, 704
3 7114126 | 1,063+198 | 4, 852-+649 | 1,014--203 | 2, 191+488 | 3, 075562 | 012, 90612, 072
é 13 6874103 | 14681211 | 48854560 | 14224315 | 25974505 | 2824-+449 1388312249
101~150 1 16284
/1410911871
8 7954121 | 1486-+310 | 47401624 | 14631224 | 2653--224 | 27001314 Ol3837i1921
151~o00) § | 12| 20 89| Lterery ) 3 8eoers | 1 saekads | 4 009-£347 | 2,230:-296 | 11,5552, 098
7 510+ 92 | 1,419+186 | 3,739+614 | 1,509+283 | 1,817+294 | 2, 0331339 11, 0271, 946
201~250 é 5 559+140 | 1,338--213 | 3,111+429 { 1,371+201 | 1,593+198 | 1,607+248 9,579+1, 411
11 473+ 99 | 1,271+176 | 2,922+380 | 1,462+214 | 1, 4851261 | 1, 6681308 9, 281-+2, 015
951~300 é 7 447+ 89 | 1,019-+129 | 2,6254-210 | 1,150--176 | 1,399+188 | 1,610+316 |. 8,250%1, 986
10 433+ 66 | 1,062+144 | 2,659£291 | 1,357+247 | 1, 403231 | 1,429+249 8,343+1,115
301~350 é 5 349+ 80 701-+102 | 2, 090+384 9754196 | 1,135+183 | 1,1661184 6, 41631, 170
4 423+ 58 9331142 ! 2,361+346 | 1,152+164 | 1,276+321 | 1, 4881295 7,633+2, 014
351 ~400! S| 4 246+ 43 702-+106 | 1,9474-284 9581128 9881148 | 1, 2041149 6,04511, 118
Pl 4 215+ 37 683+ 89 | 1,6471+209 863+142 | 1,231+274 956-+137 5,595+ 894
401~ é 5 229+ 49 541+ 78 | 1,690+311 704+ 92 861126 9331182 4,958+ 621
2 157 3711 1,147 657 559 677 3, 568

¥: The absolute cell density of undifferentiated lamination
(: The absolute cell density of differentiated lamination
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/A\: Average of undifferentiated and differentiated.
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ABSTRACT

Studies on the Development and Cytoarc-
hitectonics of the Cerebral Cortex
in the Superior Parietal Lobule
(Brodmann’s Area of 7) of the
Cerebrum of Korean Fetus

Dal Su Oh, M.D,
Myung Bok Lee, M.D. & Ph. D,

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

The author studied on the development and cytoar-
chitectonics of the cerebral cortex in the Brodmann’s
area of 7 of the 133 (male 69, female 64) Korean fetal
brains, and summarized the result as follows;

1. The thickness of the cerebral cortex was very

thin of 0.393mm at the fourth month of fetal age and
increased very rapidly in the fifth and sixth month,
slowly from the seventh to the ninth month, and very
rapidly again in the tenth month. As to the relation
between brain weight and the thickness of the cerebral
cortex, the thickness of the cerebral cortex was very
thin under 50gm of brain weight; increased very
rapidly until the brain weight gaind to 101—150gm,
thereafter increased slowly to 301—350gm and increased
very rapidly again over 350gm of brain weight.

2. The dfferentiation of the lamination of the
cerebral cortex began a diverge in the sixth fetal
month, and the lamination of the cortex occured
almost completly at the seventh fetal month.

As the relation of the differentiation of the cerebral
cortex with the brain weight, it began a diverge from
51gm to 100gm of the brain weight, but there might
be an individual difference of lamination.

3. The relative cell density of the cerebral cortex
cannot be measured under the fifth month of fetal age,

but possibly measured in the sixth month of fetal age.
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The relative cell density of the corebral cortex was
very high in the sixth and the seventh fetal month,
and thereafter it decreased gradually as the increase
of fetal age. As the relation of the relative cell density
with the brain weight, the relative cell density was
very high up to 150gm of brain weight, and thereafter
it decreased gradually as the increase of the brain
weight. The absolute cell density was found the
resemblance of the relative cell density.

4. The nerve cells of the fetal cortex might be in-
creased very rapidly up to the seventh month of fetal
age, and thereafter the rﬁum_ber of the nerve cells of
the corte;( might .be stabilized. ‘

5. Thickness of the cortex, the relative cell density
and absolute cell 'density. of the cerebral cortex had

almost no sexual difference.
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