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Studies on Development and Cytoarchitectonics of Cerebral Cortex in Orbital
Region (Brodmann’s area 11)from Normal Korean Fetuses
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Table 1. Average diameter of the nucleus of the cortical cells by fetal month.
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Mo | A | B | c A | B A B

o 5 7 4.4
6 4.5
7 3.9 4.3 4.5 4.6 4.6 4.5 4.9 5.2 4.6 4. 6| 4.6
8 4.2 4.4 4.9 5.0 5.1 4.6 55 5.7 5.0 5.0
9 4.4 4.5 5.1 53 5. 4 4.6 5.6 6.0 5.3 5.3
10 50 5.5 6. 4 6.7 7.0 5.7 7.1 7.4 6.5 6. 4]
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Fig. 1. Curves of growth for fetal brain weight from 4901 i
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Fig. 2. Curves of growth for the cortical thickness Fig. 8 Curves of growth for the thickness of each
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month of fetal period. 7th month to 10th month of fetal period.
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Table 2. The number and brain weight of the mate-
rials according to sex and fetal age

Mo. Sex N Brain Weight (M4-¢) Lt e REERS Jitkd 4 547y, Zetkel Al 500
ol Hv FANh HERAARNE BT #d BH Tl
3 4 42.8+3.3 A T8 631y, &Ml A 623u o= Tk BAY BTH LI
S . 56.343.7 ONAAE Bl @Gk} Ak W08 E A 2
e FEstel HklA 12620 ZoielA 1,4104 ¢
£ 9 75.8+12.7 ek

‘ ? 1 71.4+13.2 @ KRLR BEE
Tl 8555, 679 2pi0A KT £BE el Rl
3 16 136.5+25.1 feste] EARS ERY HMe R R
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Table 3. Thickness of the cerebral cortex and each cortical layer in micra by fetal age in month (M-¢). In
the seventh month the lamination of the cortex was occurred.

Mo | Sex |, N I I ,[ I v l kil Total
5 | 8| 4| s53t4 54736
® 4 3615 | 50081
6| 31 9 5749 631161
|1 6311 62349
10 | %7613 67155
5 AT78%13 69273
7 6 | O81xi1l 406 | 149425 4615 110+11 | 301+29 | O727%118
4 | x63+8 %645+44
? A66+10 A669E77
5 | O69x12 3745 | 131414 4045 10113 | 311420 |  O689%95
g | 8| 15 98116 4545 | 165424 | 506 124+18 | 321423 803+121
® | 16 | 105+18 4745 | 183429 568 118+15 | 338+40 8474136
o | 8 | 14| 108+17 4746 | 206439 6313 | 146426 | 38431 9541168
@ | 13| 118+18 5145 | 236+36 7011 | 147426 | 400444 1022172
| 8| 5| 131214 6149 | 319+46 87E15 | 199133 | 465+80 1262:+164
? | 2| 160 70 380 100 200 500 1410

¥ : undiffrentiated lamination

/\: average of the undifferentiated and differentiated laminations
O: differentiated lamination

]
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Table 4. The thickness of the cerebral cortex and each layer of the cortex in micra by fetal brain weight(M+o)

Brain
Weigt ‘ Sex] N ‘ I ; I ’ I ‘ v ‘ v | v l Total
1~50 | & | 4 53+4 54736
¢ 5 37+4 523482
s1~100| O | 9 5910 63464
2 | 10 6748 628+49
8 | x76%15 %6854-47
) AT5E10 A690+E58
. 2 | O7 40 150 40 120 290 O710
101~150
4 | x58+8 %635+52
? 598 A652+77
3 | 06110 3745 128412 405 101+16 307429 067486
2 | x65 34600
151~200 | & A88+13 A729+93
11 | 092+16 4143 151421 4745 112+14 309+19 O752+121
Q 5 89+15 43+7 169432 4745 117+8 335+38 8001136
201~250 | 8 97+10 46+5 19032 53-+5 13620 353438 8754142
2 | 12 107+18 5145 190+19 6149 12620 348453 883+152
951~300 | O 8 100+15 4615 193+27 59+6 13015 348+35 8764148
Q 8 119-+16 48+7 194425 6149 133+17 378+33 9334160
301~350 | O 6 119420 53+4 210-+37 6719 155+31 383131 9871157
? 3 11913 50+5 239435 67+5 151+21 385+41 10114186
351~400 | O 1 120 40 260 70 160 410 1060
Q 3 125412 5046 270440 7449 16817 428147 11154182
401~ 3 4 134415 l 63+8 353+38 94+11| 197432 488+63 1329+184
Q 2 160 | 70 380 100 200 500 1410

% undifferentiated lamination
A: average of the undifferentiated and differentiated laminations
O: differentiated lamination
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Curves of growth for the cortical thickness
in the orbital area in successive increase of
the brain weight.
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Fig. 5. Curves of growth for thickness of each
cortical layer in the orbital area in successive
increase of the brain weight.
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Fig. 6. Curves of changes for the relative cell densi-
ties in the cortex in the orbital area from
7th month to 10th month of fetal period.
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Table 7. The absolute cell density of each cortical layer (M+0o) by fetal age in month.

Mo.| Sex| N | I 0 Voo W Total
s | & | 4 10301957
Q| 4 1109541805
6| | 9 11913+1816
|11 114761604
10 4106941910
) A1011631577
. 6 56482 | 1118+191| 26024345 782118 1398+207] 2688396 O 9152+1372
4 1145841705
Q A 98661543
5 464157 1063+158] 2374+299 7444127 13273-186| 26441331 O 8616--1365
g | 5|15 685496 | 1066+167] 2256+321]  755+122] 13174211 2311+207  8300+1241
? | 16 688--83 | 1075181 2426--336  842+147 12104194 2406+325 864741433
o | 5| 1 718£115  950+138 23204315 8284136 1260225 2158+311| s234-r1411
? | 13 741496 | 902+146| 22514282  899+153 1158+172| 2372-+27l|  8323+1630
10 3 5 386166 685+117] 15794201 663+109, 8424138 1539+-209 56941977
?

2 389 572 1379 616 638 1425 5019

! undifferentiated lamination
A average of the undifferentiated and differentiated laminations
(O differentiated lamination
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Table 8. The absolute cell density of each cortical layer (M*0) by brain weight.

Brain

I

Ve | Sex| N | 1] N v
1~50 | & | 4 10301957
e 5 1085911871
51~100| S | 9 117901710
R 10 1170441670
8 3%10992-+1732
3 A10592+1686
101~150 2 583 1134 2616 676 1422 2561 O 8992
4 3114661869
{ A10421£1711
3 547477 1066+182) 23644372 7314136 12801182 3039-+488 O 902711562
2 ¥ 9729
51~200 | 3 A\ 8868+1391
11 648-+92 1052+154| 23691-388 766+128 13524208 2525+386 O 871211466
? 5 6591487 11484172 2707409 77714141 1488+219 29851337 9764+1752
201~250 3 8 7034112 10584169 2550-+336| 8021135 13841189 24924329 8989+1376
@ 12 716138 1110F175| 22914356/ 9031-166] 1188165 23491354 855741429
o51~300 | 8 | 774125 986J_r129} 2275:+335 742+129) 11744158 21914282 81421502
e 8 881i132\ 972+ 142| 2058+297| 743+136] 1125k 172: 22874296 806611487
301~350 3 6 625+98 9641165 20274322 8511142 11754147 1815247, 745711366
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ABSTRACT

Studies on Development and Cytoarchitecto-
nics of Cerebral Cortex in Orbital Region

(Brodmann's Area 11) from Normal

Korean Fetuses

Kyu Hyun Um, M.D. and
Key June Seoung, 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 orbital area of
the frontal lobe (Brodmann’s area of 11) from 118
(63 males and 55 females) Korean fetal normal brains,
and summarized the results as follows:

1. The thickness of the cerebral cortex was 5474
of male, 500y of female at the fifth month of fetal
age and increased rapidly until the sixth month, and
from the seventh month to the ninth month increased
slowly and thereafter increased rapidly. As the relation
to the brain weight, up to 51~100gm stage of the
brain weight it increased rapidly, up to 400gm of the
brain weight increased slowly and thereafter it incre-
ased rapidly again.

9. The differentintion of the lamintation of the

cerebral cortex began at the beginn of the seventh
fetal month (26th week of the gestation period) and
during the seventh fetal month the laminaion 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.

3. The cell density of the cerebral cortex was very
high during fifth and sixth fetal months and thereafter
it decreased gradually as the fetal age increased. As
the relation of the cell density with the brain weight,
up to 100gm 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 sixth month of fetal
age and thereafter the number of the nerve cells of

the cortex might be stabilized.
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