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Table 1. The number and brain weight of the materials

Gm)
according to sex and fetal age 5000
- Brain W;eight ) [ ;
MO. l Sex N (Mid) MALE /
o "(Gm)” 40~ cmmmm=e  FE) ,
| 8] 3| 15.1+3.1 FEMALE - ,
0 ; .
I - N
s |8 6 42,9£3.5
? 10 53.3+8.2 '
6 | & | 20 76.0120.1 i
? 14 85.0+£22.2 1
7 kS 28 135.1+23.7
? 16 136.6+24.3 i
s | 8| 16 186.4+31.6 1o+ P
! Q 16 240.7+40.7
o | 8 | 2 296.451.8 (“i -
e | 20 311.9+52.5 B it}
10 b 10 445.3+£67.7
0 4 446.0+58. 2 Fig. 1. Curves of growth for fetal brain weigbt from
e fourth month to tenth month of fetal period.
Table 2. Thickness of the cerebral cortex and each layer of the cortex in micra
by fetal age in month (Mi+e). At the sixth month the lamination was occurred
in only 6 cases out of 20 male and 8 cases out of 14 female
Mo [Sex| N 1 I m v ; Vv } i Total
4 3 3 41.3 161.3
?
S| 8| 6)80.3+7.4 I 637.5+68. 1
9 |10 |70.0£27.7 { 494.0+124.1
6 $ |20 {108.4+2.36 | 77.0+7,1%©]285.0+95. 2 102.3+17.9 §204.3j;37.6 201.3+44.2 978.3+207.6
@ |14 1116.34+24.3 | 79.5+6.6§244,0474.5 {105.8+16.9 l163.0;t30.9 230.3+£39.3 938.9+170.6
7 | & 128 116.0+9.1 77.0+£7.1 [304.9473.6 113.6+7.0 5193.1i_24.9 281.9+41.5 | 1,086.5+129.4
! 2 |16 |111.9+7.4 | 77.04£7.2 -251.14+61.5 |112.6+10.0 |190.8+25.1 |287.3+47.0 1,030.7+108.0
‘ 8 $ 116 1130.4+20.8 | 83.0+13.0 1316.0+73.3 115.0412.1 193.5+£35.9 [277.1+43.3 | 1,115.0+155.0
‘ @ |16 {125.0£17.3 | 84.14+14.8 (316.3+.88.3 |120.0+13.2 [207.2+46.4 (257.4+39.2 1,155.0+162.8
9 ¢ |20 136.4+28.4 | 86.5+16.4 ‘383.0146.3 125.0£17.3 i215.24£28.6 |259.0+33.6 | 1,205.1+121.0
Q |20 1153.0431.6 | 94.1+19.4 [397.0463.7 (127.0+16.0 [224.5+49.0 260.0443.5 | 1,255.6+167.0
10 $ |10 1169.1+£19.1 [107.7+15.6 452.0+£113.11140.0+19.6 [242.84-61.1 {314.6+71.9 | 1,426.2+251.8
Q 4 1172.0+£17.3 111.2+17.3 [465.0+121.0{154,34-20.5 [250.060.0 |328.0470.6 | 1,480.5+251.0
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Table 3. The thickness of the cerebral cortex and each layer of cortex in micra by fetal
brain weight (M+¢). In the 51—100 gm brain weight group the lamination of the
cortex was oceurred in only 4 cases out of 18 male and 6 cases out of 10 female

x
' . —
B‘r;}ltl:l chﬁ No I I i ‘ T \ v ] Vi Total
Under 50l 31 @ l 479.0+83.6
°l 8 ) 487.8+91.3
61100 5] 18 [109.9£10.8 |@77.06.3 1217.383.4 115.0+12.1 [151.5428.4 1200.0£33.8 |  879.7+£73.4
o| 10 [113.2£9.4 (©80.2:7.4 [205.0:78.3 [102.3£17.9 [153.7£27.9 198.0430.1 | 852.480.8
L01~1503 | 26 [116.7£13.0 | 77.0£7.1 270.9480.6 110.6+11.3 193.7£24.9 27164423 | 1,040.5:198.4
o| 16 [112.748.3 [@77.0£7.1 [263.6.£77.4 115.0£12.1 194.9::25.3 67, 441.0 | 1,030.6::180.8
151200|3| 16 [126.025.0 | 82.9:+13.3 [300.6+73.6 \115.%12.1 189.8+23.8 %zee.siss.s 1,081.1+136.5
' ol 10 |118.9426.4 | 80.810.8 [311.54.74.8 |119.0:13.4 207.8£30.4 238.3+33.7 | 1,076.3+120.4
. 201~520‘3 51122.410.3 | 81.8+11.4 [337.0£80.1 115.012.1 [212.3£31.2 240.3:35.0 i 1,108.8+110.5
lsz 8 (129.6+11.3 } 81.8+11.4 328.1+68.9 [119.9+14.3 216.4+£32.3 %250.11:35.8% 1,125.94135. ¢
y51~300|8| 6 [125.0£18.9 | 77.0£7.1 324.283.5 121.5:15.0 [216.7£33.0 251.3+£36.2 | 1,115.7£153.0
o 61131.0420.6 | 89.7+14.0 [339.8£88.4 [115.04£12.1 203.1£29.4 [252.8+£37.3 | 1,131.42162.4
so1—gs0|8| B [148.9£22.5 | 86.5:£13.1 341.4:£93.3 |129.6:£16.3 192.3+27.3 |230.8+33.0 | 1,129.5+157.5
v 9, 6[144.5£21.8 | 89.7:14.0 350.7:90.7 |131.5£17.0 198.8+29.8 |250.0+£35.4 | 1,165.2+160.8
352400 3] 4[153.8+31.5 | 96.0:£15.3 [327.0.:53.8 |134:5£16.8 [202.0£28.3 240.3:34.2 1,153.6+163.4
o| 8[153.8£31.5 100.8+15.8 [399,074;7 |124.8+15.1 226.0+31.4 |269.4:38.4 1,273.8+168. o
Over 401 g! 6 1166.7+18.8 [115.0£16.4 [493.5:120.2141.0£19.3 |262.8443.4 314.2+51.9 | 1,493.2+249.9
Tle! 4 a6 lm.sin.s 515.5::140. 3153.8::20.5 250.0440.2 [346.3£54.1 | 1,662.24.253.1
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Fig. 3. Curves of growth for the thickness of each
layer of the cortex of Brodmann’s area 1 from
fourth month to tenth of fetal period.
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Fig. 4. Curves of growth for the cortical thickness of
Brodmann’s area 1 in successive increase of
the brain weight.
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Eig. 5. Curves of growth for the thickness of each
cortical layer in Brodmann’s area 1 in succe-

ssive increase of brain weight.
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Table 4. The relative cell density of each cortical layer (M+ o), by fetal age in month
Mo. | Sex 1 N I I IMa b e W
|
6 3 6 467.4+112.5(1, 874.9+213.111, 165. 1+ 300. 4/1,113. 6 £ 210. 4/1, 082. 5£ 260. 41, 567. 9 £.289. 4
Q 8 429.34131.8/1,924.14240.01, 230.9+278.9]1, 151.3j;175.2|1, 120.2+211.7/1,618.3+291.6
7 P | 28 485.0+124. 5|1, 961, 6+ 257. 8[1, 168. 6 £ 246. 2|1, 175. 4 160, 81, 122. 4 + 213. 21, 572. 4+ 213.0
Q ; 16 479.4+140.51,979.6 £218. 4|1, 114. 54 251. 2{1, 106. 6 £ 213. 5\1, 082.9+4202.7(1,569.0+260.8
8 b I 16 448.1+140.6/1,712.6+224.6, 833.3+180.3| 899.41260.4] 887.8+98.9 (1,402.44+189.5
e | 16 420.2+80.4 [1,639.3+173.9] 764.7+141.5 731,2+202.7| 750.1+75.8 {1,349.74196.3
9 3 20 375.9+91.8 {1,124.0+148.5 660.5+156.8] 647.9+98.9 | 637.4+114.5! 951.3+113.6
Q 20 324.5+111.5{1,041.6+£150.1| 632.1+£172.2] 605.9+100.5| 623.7+120.2] 881.9+121.6
10 3 10 220.4+46.0 | 688.64119. 3! 423,3+141.8] 407.94+79.4 | 408.9+99.4 | 647.9+100.8
Q 4 193.3+34.5 | 613.7+171.5 389.41119.1| 385.3+100.1| 525.8+92.9} 537.9+50.8
) |
Mo. |Sex N Va Vb ! Via Vb Total
!
6 by 6 980.9+£171. 4 955.5+180.5 | 1,069.41+200.9 917.04£117.8 | 11,194.2+1,231.9
9 8 11,032.1+210.8|1,119.44+178.411,123.2+149.5 | 1,038.6+130.5 | 11,787.44+1.451.8
7 3 28 967.8+171.4 957.7+150.9 997.2+136.8 873.14+120.0 | 11,281.2+1,700.4
Q 16 982.6+189.5 949.8+141.8 981.44+141.5 885.5+141.4 , 11,131.2+1,321.6
8 P 16 824,34147.3 809.74+121.2 837.7+112.3 710.8+£111.5 | 9,366.14+1,071.4
Q 16 759.9+159.7 754.74119.7 774.6+£147.5 660.7+92.3 8,605.1+£1,139.5
9 by 20 535.5+136.5 518.7+81.6 510.34100.1 462.0+78.1 6,424.1+1,078.6
? 20 506.1+£81.8 487.24+71.4 444.54+111.6 442.14+69.4 5,989.6+1,048.4
10 | kS 10 407.94:49.5 _ 400.7+80.6 352.3+91.5 334.8460.0 4,292.1+1,091.8
Q 4 337.9450.8 337.9+51.8 317.9+80.8 299.4448.1 3,784.94+949.5
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Fig. 6. Curves of changes for relative cell densities

in the cortex of Brodmann’s area 1 from
fourth month to tenth month of fetal period.
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Table 5, The relative cell density of each cortical layer (M), by fetal brain weight
B.W.| Sex N I I 1Ia b Iic v
51 3 4 354.9+98.1 11,398.3+214. 8' 990.7+107.8 948.2+240.§ 922.2+179.4|1,436.6+300.9
1020 ? 6 376.34+87.9 (1,479.3+266.5|1,062.0+ 189.411, 017.6+£267.€] 973.4+218.91,505.7+298.3
101 s 26 492.2+111.4(1,886.7+278.8/1,152. 2+ 180. 6|1, 166. 7+ 183. 6[1, 105. 5+ 114. 411, 541.1£275.6
1520 ? 14 462.0+100. 6,1, 943. 4 +269. 4(1, 106. 0 + 205, 5|1, 093. 7+ 181. 5|1, 076. 8 + 123. 31, 548. 9 £ 291. 5
151 3 16 428.3t112.5)1,832.7j:290.0 984,8+208.7 977.9+123.9 957.4+109. 551,390.3-_&278.6
2020 Q 10 440.11121.8"1, 594.6+193.7 786.6+176.7 791.91+141.5 804.8;‘-,_162.8;1,314.94-213.6
201 b 8 407.74+116.51,412,7+181.8] 746.21148. 6l 726.3+180.3] 696.9+129.41,102.5£221.4
2520 ? 8 421.3+131.501,400.1+171.6| 777.6-168. 2‘ 738.8+£179.5] 731.5+142.61,164.3+261.8
251 b3 6 424.44+124. 0‘{1,336.2j: 191.41, 709.5+246.3] 663.4+126.3| 670.7+121.81,047.0+209.4
3020 Q 6 267.2487.8 1,079.4:*;124.8! 667.6+210.8 637.2+133.4] 654.0+131.(; 887.7+189.5
301 b3 8 284.5+71.5 | 823.24+100.1; 532,5+189.8 523.1+108.7| 515.84+100.§ 810.7+161.4
3520 e 6 369.9+80.9 11,131.8+113.9] 642.24+200.4] 673.9+124.8 591.74+90.8 | 901.0+190.2
351 Py 4 306.1+61.4 848.2:};141.8‘;' 419.94149.6/ 425.14+95.2 | 495,1+87.6 | 712.7+148.2
o | 2 | 8 | 309.2559.8| 905.5:160.3 484.21178.7 467.4:87.8 | 493.6:190.4 | 792.3:192.3
401 b3 6 233.8+41.5 | 662.3+151.8] 354.8+91.5 | 348.6+69.4 | 344.5+60.8 | 591.2+101.4
{ ? 4 181.3+20.1 607.5i171.5i 336.34+81.9 1 311.2+61.8 | 301.2+71.9 | 499.6+91.9
B.W. l Sex N Va Vb Via Vib Total
51 Py 4 753.0+195.2 744.3+141.5 744.3+171.5 628.8+129.4 1 8,921.3+1,189.6
1020 Q 6 800.94200.6 750.54+150.4 797.1+261.4 672.44+136.8 | 9,435.2+1,313.4
101 P 16 960.0+216.1 944.4+219.8 992.2+250.8 855.64+162.4 | 11,069.6+1,109.4
1520 Q 10 971.1+239.5 939.7+£234.8 999.2+214.6 889.14+180.5 | 11,029.94+1, 314.6
151 b 16 850.0+191.4 828.3+187.5 816.3+196.4 758.7+158.9 9,304.7+1,269.8
2020 Q 10 748.9+154.8 | [716.6+142.3 755.44154.3 675.71+124.8 8,629,5+1,008.5
201 b 8 540.84108.1 535.5+108.7 564.9+112.9 464.3+£91.0 7,197.8+973.1
2520 Q 8 705.3+141.6 562.84+116.3 612.0+123.6 529.24100.4 | 7,642.9+1,460.8
251 b 6 639.3+129.6 612.0+121.4 580.6+118.6 538.7+113.4 | 7,221.8+1,281.9
3020 o] 6 631.9+126.3 [ 559.6+109.8 558.6+107.6 447.5497.9 6,390.7+1,191.4
301 3 8 458.54+95.8 464.7+90.9 437.6+97.4 416.8+83.6 5,267.44£1,120.6
3520 Q 6 442,94+81.4 435.54+110.4 418.8+86.1 400.0+91.9 6,007.7+1,234.4
351 $ 4 373.01+70.8 362.6+71.8 360.5+71.5 350.1+71.8 4,653.34+£918.6
4020 Q 8 403.5+91.4 404.5+91.5 433.9491.3 407.7+81.6 5,101.8+1,010.5
401 b 6 356.3+80.0 343.6+71.6 339.9+68.5 303.9+60.4 3,878.9+768.1
t g 4 284.8+69.1 284.8+48.5 285.94.49.0 257.34+51.8 3,349.94896.4
ke g &l 51~100g Bl A= HEXBS Y @

e KEE 52 2% MEE 101~150g flolA

€ £WAA BEEE 3 2 Mol s MEBHEMA
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Table 6. The absolute cell density of each cortical layey (M+te) by fetal age in month. The absolute

cell density of the cortex of the 4 month brain was 3,753.3, which was omitted in this table
(%* These cell densities were calculated directly)

Mo.

Sex

n I I i v A" i \ Total -

11,849.2+1,231.6
11,179.3+1,311.5

*11,200.8+1,927. 2
506.7+131.6{1,422.9+187.6 3,193.1 +627.71,604.0 £ 193.2|11,978.0 £ 201.1/2,793.9 j:471.1| 11,498.6£2,121.2

499.3::112.8(1,529.7 + 193.8,848.7 616.5[1,712.2:: 211.31,753.6.£ 198.2[2,489.3::453.3 L' 305 5 - 3 a1, &

28| 562.6 £135.3|1,510.4 4 213.5/2,723.1 £ 576.1(1,786.2 + 203.5/1,859.2 + 186.4(2,636.3 £ 481.5; 11,077.8+2,404.4
16/ 536.4+147.1/1,524.3 £ 221.7)2,765.4 £ 491.6/1,766.7 +: 221.4/1,843.5 £ 197.5/2,681.9 £ 453.1) 11,118.2+2,357.7

[4)]
10 o>
[=2]

10

[o -2 ~;]

16| 584.3+151.711,421.5+ 173.512,760.3 +:473.2]1,612.8 +:181.7]1,580.9 +: 211.6/2,145.6 £ 513.5| 10,105.4+2,238. 9
16| 525.3 £141.9(1,378.7 +:181.6:2,705.1 + 415.8)1,619.6 £ 176.611,569.1 +:191.7[1,847.4 . 336.6| 9,645.2+1,315.1

20/ 512.7+137.7) 972.8+143.22,484.11391.5(1,189.1£173.51,134.3+172.611,259.3£312.7| 17,552.3+£1,471.6
20| 496.5+£133.5, 980.1+151.3|2,463.8 +373.8)1,120.0 +:181.8)1,115.1 4 186.3(1,152.6 +: 301.8| 7,328.1+1,563.3

10, 372.7+122.1 741.0+£131.81,868.6 +286.4] 907.1+167.2| 981.6+161.8/1,081.0£296.3; 5,952.0+1,315.1
332.5+113.6| 682.4+123.5/1,796.3+213.8] 811.3+173.5| 844.8+175.7]1,012.5+271.6] 5,479.8+1,426.2
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Table 7. The absolute cell density of each cortical layer (M+a) by fetal brain weight
(% These cell densities were calculated directly)
1
B.W|3 N I f i ] l v i Total
dlsle 10,258.3+£1,113.2
50 %] 8 9,411.6+£1,314.1
51 | *11,725.2+1,723.2
! &1 4]390.0+£112.111,076.74:176.212,072.4 +313.3(1,652.1 £ 173.311,134.3 + 133.6:1,435.0 £ 251.3]  7,760.5£1,223.4
, %10,945.0+ 1,812, 1
100 | 9| 6] 426.0+133.5/1,186.4 +175.3/2,086.3+ 321.4 1,540.3j:161.9|1,192.3;t126.8 1,454.9+263,3 7.886.2+1,325. 6
10113 26 574.4+141.3 1,452.8 +183.6|3,092.3 +:335.1(1,704.5 + 167.3]1,844.4 +:143.1]2,509.3 +:311.3| 11,177.7+1,891.5
150 ? 14' 520.7+136.2/1,496.4 +176.52,879.0 +369.7]1,781.2 + 175.2(1,862.1 +:137.7.2,524.8 + 331.4| 11,064.24+1,771.6
15113116 539.7 4:153.3(1,519.3+181.4/2,945.9 + 373.6(1,598.8 +- 176.6{1,592.8 +-138.9(2,101.1 + 273.5! 10,297.6+1,873.7
260 2110 523.3+142.6(1,288.4 :132.3|2,474.6 £ 361.5(1,564.7 £: 163.3/1,522.8 +143.711,705.3 £ 271.8] 9,079.111,613.3
201 |81 8] 499.0+123.31,155.6 +£145.2/2,436.8 £ 373.7|1,267.9 + 153.5(1,142.6 +-131.4/1,236.6 +236.5| 7,738.5+1,323.6
2[%0 Q1 8 546.0+127.2|1,145.3+123.6{2,458.5 £ 345.6(1,396.0 + 156.6(1,372,2 £ 142,4{1,427.1+243.6| 8,345.1+£1,417.3
251181 6/ 530.54136.5!1,028.9 +138.9|2,208.5+ 351.1|1,272.1 +£121.2(1,355.9 + 138.9/1,406.5 + 251.7| 7,802.4+1,235.7
360 2 6 350.0:!:121.7’ 968.24-113.3(2,218.6 +367.2(1,020.94-113.8/1,210.1 +127.6/1,271.8 +222.3] 7,039.6+1,276.3
301 lg 8] 423.6£133.4 712.1:!;122.4}!1,788.3j:313.5 1,050.7+123.6| 887.7+121.8| 986.0+213.5] 5,848.4+1,137.2
350 Q1 6/ 534.5+135.7]1,015.2 +:144.52,230.1 + 333.411,184.8 +:133.7} 873.1+£126.2/1,023.5+231.6 6,861.241,213.6
351 (81 4/ 470.8+121.3 814.3j:136.7|1,460.7;’1:303.1 958.6+125.6) 743.0+113.8! 853.8+221.3| 5,301.2+972.5
460 9| 8 475.6 £125.7] 912.7+133.8]1,922.04+291.3| 988.8+131.7| 913.0+123.21,133.6+243.6| 6,345.7+983.3
401(%| 6/389.71122.3) 761.7+125.7\1,723.8+£271.4| 833.64+113.8) 919.8+118.9/1,011.44+253.7} 5,640.0+:738.7
¢ Q| 4]311.54+113.5| 758.2+131.6[1,630.0+256.3| 768.4+115.4] 712.0+123.6] 940.6+233.6| 5,138.7+766.2
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ABSTRACT
Studies on the Development and Cytoarchitec-
tonics of the Cerebral Cortex in the
Postcentral Gyrus of the Cerebrum
of Korean Fetus
Jong Soo Sohn, 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 cytoarchitec
tonics of the cerebral cortex in the Brodmann’s area 1
in the post central gyrus of the 183(103 male, 80 female)
Korean fetal brains and summarized the results as follows:

1. The thickness of the cerebral cortex was very
thin of 161.3x at the fourth month of 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
to the brain weight, up to 150 gm of brain weight, it
increased very rapidly, up to 400 gm of brain weight
increased very slowly and thereafter it increased very
rapidly again.

2. The differentiation of the lamination of the cerebral
cortex began at the end of the sixth fetal month (23rd
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.

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

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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