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A Study on Development and Cytoarchitectonics of Cerebral Cortex in Superior

Temporal Gyrus (Brodmann’s Area of 22) in Normal Korean Fetus
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Average diameter in micra of the nucleus of the cortical cells by fetal month.

Table 1.
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Mo, A | B | c A |l B | al B
5 I i | 4.3
6 3.8 42 | 45 ‘ 4.4 4.4 4.1 4.5 4.6 ' 4.4 ' 4.4 4.4
7 4.0 3.9 i 45 @ 45 | 456 4.0 4.7 48 . 45 45
8 £3 ) 40| 47 49| 51| 41| 56! 58| 50 51
9 4.3 4.3 49 | 5.0 5.3 4.4 5.7 5.9 54 5.4
10 50 ' 5.4 ! 64| 66 | 70| 49| 70| 7.2 ' 67 | 6.4
Table 2. The number and brain weight of the materials according to sex and fetal age.

[
Mo. Sex N. ‘\ Brain Weight (M+o)
6 '3 5 1 42.8%3.3
? 4 36.3+3.7
¢ 3 9 | 75.8+12.7
‘ Q 11 71.4+13.2
3 15 136.5+25.1
7
¢ 12 134.4424.4
. g 14 202.1+33.1
¢ 14 223.3+38.0
9 [ 12 295.9--40.8
{ 4 296.4+45.9
3 6 450.2+65.8
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¢ 2 446.0
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Fig. 1. Curves of growth for fetal brain weight from 5th month to 10th month of 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+¢). In the sixth month the lamination of the cortex was occurred.

Mo. | Sex N. i I I 1 \ v V i Total
5 g 5 | 63+10 ' 734471
4 54+9 669+115
3 9 90118 43-+6 182432 5447 194-+29 405+56 968+132
6 2 | %65 3800
9 2590 ‘ AG72 157
9 | O%6+18 49+6 187+39 55411 213+38 410154 Qlol+o
7 ) 15 105+22 60+6 208444 689 236+39 47958 1246+185
@ 12 98+10 | 52+7 256+33 6319 217141 464+43 1150+148
8 g 14 119423 5848 36160 85+7 | 253+29 543+42 1419+241
14 110F16_| 56+6 36353 81%13 | 256+18 529+54 1395+187
9 3 12 . 105%18 5344 407461 82--16 260424 559449 14754218
? 14 | 1l9%21 57+7 445+58 9010 278+27 587491 15761227
10 3 6 121+17 | 597 520487 93+11 34863 643+73 1784+240
& 2 140 70 560 100 400 670 1940

w undifferentiated lamination
A average of the undifferentiated and differentiated laminations
O differentiated lamination
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Fig. 9. Curves of growth for the cortical thickness of the superior temporal gyrus from 5th
month to 10th month of fetal age.
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Table 4. Thickness of the cerebral cortex and each cortical layer in micra by fetal brain weight
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Fig. 3. Curves of growth for the thickness of
each layer of the cortex of the superior
temporal gyrus from 6th month to 10th
month of fetal age.
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Fig. 4. Curves of growth for the cortical thickness
of the superior temporal gyrus in succe-
ssive increase of the brain weight.
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Fig. 5. Curves of growth for the thickness of
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each cortical layer of the superior temp-
oral gyrus in successive increase of brain
weight.
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Table 5. The relative cell density of each cortical layer (M+¢) by fetal age in month.

C - |
I v W
Mo. | Sex | N I i ! v ’ Total
A | B c | A | B | A | B
P 19t ‘2309 0180+ 1048+ 2152+ 2623+ 2170 |1904+ [1827+ loo6+  |19323+
6 14 S8 G0 28 36 35 313 322 129 2891
o | g 20 5060 2321+ 2058+ 2192+ 2648+ 2215+ 1842+ 1788+ |s7at (19827
| 128" 403 241 53 357 33" 293 262 251 105 3163
s | 15 23t 12868+ 11764+ 1482+ ‘1637+ 2307+ 1749+ 1371+ 1331+ le3i+  [15¢63+
7 171 252| 23 423 24 295 243 Ll 2735
o |qg B l27664_r -1sso+ ‘1646'*' \1 06+ |22z 1706+ [1398+ 1367+ 655+ 116168+
128" 507 239 355 287 133 21§ 74 2892
5 | 14 688E 2418+ 1209+ ‘06"+ \1035+ Il756+ 1069+ 775+ |62+ {391+ [11170+
8 ‘ 75} 3l 28 13 251 l o7 92 2 1043
o | 1436, ‘2534+ 1232+ logo+ 1112+ |1797+ 1073+ 793+ 799% |389+ 11514+
] 30 192 161 225 2e6  Iss 129  log| 8 1632
o | 1 758 |2270i ‘1042i 811+ 1869+ \1439i 84+ lplet \sezi 312+ lo713+
9 0 413 I65 15 11z 214 125 2l 86 1571
o |14 B10% 1s31+ oo+ oSt l7+  1281% 720+ lat st [ave+  jelso
‘ 101‘ 302 117 g 19 21z 12 o, uo\ 74 490 1466
5 | g 30 _lsox szex B4k 366k S0z 405+ [309% 326+ 181+ 4725+
10 | 51 214| 84 79‘ ; 3 71 64 33 782
Q | 2244 ‘854 6 %6 28 lro 265 |10 er0 138 380
Table 6. The relative cell density of each cortical layer(M+to) by fetal brain weight.
: | | i ! y l W
%z‘;nht Sexi N ‘ ! I i v Total
ght| l Al B | c | Al B | A | B
5 | o [IOF @E 2T SRE PIRE i DITIE IBEE  T751F  #RdE  18G03F
51—100 | 430 36 313 33 318 318 33 irz  2ier
o | 10 szz+ 3041+ 12260+ 119604 20914 o562t 2143+ 0761+ |1683+ 8124 119165+
| 302 3000 286 305 404 3590  2a1r 223 1 583
= | 10 910+ TR G I IM0iE et 182E S 14.«.0+ JFTOE 1603k
101—150 482 254 265 300 2e4l  ged sl 2451
o | o 9l9% 2872 180l 1655+ 1711 e3104 1725+ 310+ YTE S L P v
" is70 By 835 9col 217 gr2 . g500 218 246 1290 3043
5 | 12 720 POIIE 1580E IO T2ZE BT 155 1011+ [llz7+ 534+ 13510+
151—2¢0 | 151 363 307 220 173 17 84 2166
g | ¢ 808 z7074 1650+ \1446+ 15 O o1 148 1104 1281 631+ 14889+
| 125 361 7 312 325 208 188 220| 76 2486
5 | 7 70LE 258 1294k 19"8+ 1054+ oAE TOSIE_Ter TE AI3E TSI
s01—zsol © | 0 34 17 1 302 152 101 s/ 80 1843
G | g SMIE 250%_ 12153 \050+ o4k 17404 L0694 798k TS0+ S6dk  113ILE
i s 3e7 165 is7 333 134 e 7l 58 175
& g 768+ 220t 1076-‘- 354+ STE T ST CENEES v31o+ ‘1002
951—300] Clez 33 is2 162 210 31 81| 52 1588
’9 693% 210L 1066+ T82k  SO6E L4SGE Stok 521+ 510+ 303+ 6351+
! 252, 729! 148 153 2041 06! 58 1478
T | p 0L 1910t TOIF STE GiTE M302% 6"3+ 503+ B39+ ‘L75+ 7895+
201350 11 206 85 112 256 10 3 42 1
o | 4 TIOE 1780% 85k 6SGk  TRIE 162+ 678k 43+ 672t 805+ 085E
| iz3" 250 158 oy R T o 5 85l 66 1544
[ 2430 136 5 44 463 960 w6 36 B g 5515
351—400 5 ‘284-*- 1379+ 612 383+ 465+ 87id+ 459+ 320+ 350+ 175+ 5332+
192 81 56 8l 123 63 65 68 36, 872
L 2L SISt 4T |3E  300% lo7e%  [00pk pe6* BI6E [I7iE AI0i+
401 | 52 156 8¢ s 50 104 70 6 59 200 759
9 2244 854 366 1286 288 679 265 160 970|138 13550
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density in each layer of the cortex of

the superior temporal gyrus in successive
increase of brain weight.
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Table 7. The absolute cell density of each cortical layer (M—+s) by fetal age in month.

Mo.l Sex } N I I ; I v v { Total
| | \
5 & 5 i 147682584
Q@ 4 . 171073196
) 9 | 710138 1208+215 | 3815611 | 14164247 | 39524578 | 5536+854 | 16643+2154
6 2 | 16647
i ! | 17444
? 9 | 787115 1504236 | 40954646 | 1456+195 | 43222585 | 54574908 : (0176212842
7 5 15 | 8641147 |17214+-307 | 48511725 15694272 | 36824531 | 4699+743 | 1738613150
e 12 | 8271136 [1438+296 | 44651692 14304228 | 32022475 | 4691627 | 1614342725
8 ) 14 1 819+159 j1402i214 38634583 1493+245 | 2333+429 | 34054516 | 133151851
Q 14 } 865+131 14193243 | 40444637 « 14561215 | 23884371 | 31420610 | 13314+2166
9 5 12 | 796127 (12034185 | 3691574 = 12214169 | 20184396 | 2722-+345 | 11651+1745
Q@ 14 | 726+143 |10441169 | 3458+592 | 11534172 | 1729245 | 2501+327 | 10611+1561
10 ) 6 | 387+75 | 678+114 | 2137+382 7451:122} 12424207 | 1627-+256 6817+1343
Q@ 2 | 342 598 1753 679 { 852 1367 5591

3¢ 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 density in the cortex of the superior
temporal gyrus from 5th month to 10th month of fetal age,
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Fig. 11. Curves of changes for the absolute cell
density in each layer of the cortex of
the superior temporal gyrus from 6th
month to 10th month of fetal age.
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Table 8. Thz absolute cell donsity of each coriical layer (M+q)

by brain weight.
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ABSTRACT

A Study on Development and Cytoarchite-
ctonics of Cerebral Cortex in Superior
Temporal Gyrus (Brodmann’s Area of 22)
in Normal Korean Fetus

Myung Bok Lee, M.D. & Ph. D.
and Se Jin Kang, M.D.

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

The authors have made a study of the quantitative
changes in the early development of human brain
with special reference to the growth and cytoarchi-
tectonics of cortex in the superior temporal gyrus
(Brodmann’s area of 22) in a sample of 118 Korean
fetal brains (61 of male and 57 of femal} of which
the age ranged from 5th month to completion of
fetal life. The sumary of the findings is as follows:-

1. The average thickness of cerebral cortex in
fetal age of 5 months was estimated at Q. 7mm, and
its growth pattern showed a rather rapid until the
and thereafer with a
relatively slower rate, it reached at mean value of
1.86mm in the age of 10th month. The thickness
of cortex was measured at 0.7mm on the average
for the brain with the weight of less than 50gm,

7th month of fetal age,

and the relation between the thickness of cortex
and the weight of brain showed that the development




of cortex in thickness was rather rapid in growth
rate as the weight of brain increased up to the level
of 151-200gm, and then it developed relatively slowly
as the brain got heavier reaching at the mean value
of 1.9mm in thickness when the brain got weight of
more than 40lgm.

9. The differentiation of the lamination of cerebral
cortex was found to begin in 21 week of gestation
or in terms of the brain weight when it reached at
51.3egm on the average.

3. The absolute cell desity of cerebral cortex was
found to increase with fetal age until 6th month at
which the density became maximum, and thereafter
it started to decrease gradually as the fetus age.
As for the relationship between the absolute cell
density and the brain weight, the highest mean
value of density was of brain weighing 51-100gm,
and thereafter it showed a gradual decrease.

4. It seemed that the nerve cells of cerebral
cortex might be increasing in number rapidly until
the gth month of fetal life, and after that the
number of nerve cells would not increase substan-
tially.

5. The sexual difference could be observed neither
in the thickness of cortex nor in the relative and
absolute cell densities.
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