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Studies on the Development and Cytoarchitectonics of the Premotor Area
(Brodmann's Area 6) of the Cerebral Cortex of the Fetus
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Table. 1. Average diameter of the nucleus of the
cortical cells by fetal month

Table 2. The number and brain weight of the mate-
rials according to sex and fetal age,

Mo. Diameter (1) MO| Sex N | Brain weight (M¢) (GM)
4 3.5 \ 3 3 15.3+1.2
5 4.1 ?
6 4.3
+
7 48 5 ) 6 39.9+7.1
8 5.0 g 6 35.0+7.9
9 5.2 o3 9 73.3+16.2
10 6.1 Q 10 84.7-19.6
B MiEmEe b3 stk . 3 18 133.7+19.1
9 135.4421.2
. FFEARK v _
|
(D BRRKER . 5 10 | 197.8+33.6
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Fig. 1. Curves of growth for fetal brain weight from
4th month to 10th month of fetal period.

10

Tt H5A ol e s BEstel kA 76y &
Pl 4 694y o= NI i H6A L Hk el &
HilE BRI BHLe] ez Bits] 9

— 182 —




Table 3. Thickness of the cerebral cortex and each layer of the cortex in micra by fetal age in month(M-a).
| At the sixth month the lamination was occurred in only 4 cases out of 9 male and 4 cases out
‘ of 10 female.

Total

Mo| Sex | N | 1 I I vy |
4| S| 3 41+5 21022
?
5 | & 6 81:+24 776195
? | 6 8521 694:+142
5 103+13 X 907:+47
5 11719 A1073+157
6 4 13524 626 409116 | 74%19 | 204+47 | 396477 | (O1280%210
6 83+21 3 965128
? 10626 10854197
4 140144 67412 | 405%113 |  67+10 | 201+43 | 385456 | (O1265+224
7| & |18 14434 7512 | 423+78 81418 | 220442 | 41156 1354+248
| 9 132046 8210 | 423+64 88%1l | 207£38 | 423:+81 1355::216
g | & | 10 146+16 8148 46446 9711 | 241436 | 442425 1471339
? | 16 146+23  73%12 | 470+59 9415 | 24632 | 458+41 14874294
9 | & | 1 14121)  74%11 | 516462 9716 265+36 | 500435 1593365
® | 12 | 151%28] 7413 | 50753 | 10514 | 285440 | 505157 1627:+403
'10 5| 7 15918 92+18 | 556::65 | 111423 | 315440 | 58191 1814299
? | 2 167 98 572 117 340 591 1885

3% ¢ Undifferentiate lamination

/. Average of the undifferentiated and differentiated lamination

O: Differentiated lamination

W 50l TR KBl 3 483 Jgel JrfbElo] Qla
2] 106 661 ERSE KRB L 481 IFol &
tel ol o Rk koA Rtz Bifsle b 2
2] ®E gt

Kl 378 Lk HIFAAE BHH @G drt 1k
v BI0H ol = A #Ho] whe} Tk 1,814y, Lk
1,885¢ o7 )t}

@ KH #F BER

#3Fo BIRE wiel ol Jakh S48 2 HERAY &
el By 6A 2 Blol glelA Tk 9flh 5fiel 4] %
% 10614 66l€ BARSIEREAA KES £& B
®’g fHstrl7F Rargest ol ok

fnfh M6A Blgol REKES FARe] Fofiie £3
*ot Zrx avtz e ERS FE3Me 2ot

Talh 67 fldk Bk oflh 4ok ¥ 10604 4
fle Bost WREel lol BEEIe] wHEsh) £
A ol WMEA L stk RHE FEel R =
= A b E- B AL B 2082 Aol

Baliy BE7TH L glolA: B &R Eso #

wiskAl S < ek R Asluy @ F OB
g o2 BNVEE Gk BI04 = W @A
BHEG7E 2 kol W] BEd Ty A

FElR BEVE 2R BVES B7TAAANE BE =
B3 o $hRE B WIAMA = MeEksy el Btie)
2 RS 10A o] = vl wha] gEela ok

B. [$ERP RREE

O REZ2EY BE

AR MERS S0gHMes E4ild 9Btoz ¥
ol A £Br] KEERS THE-E FHel v $4k
o} 3 zet= g @RehE H4 @M 2

P AL 50g LIRS KPR ko] 517y, #ite
700z¢0]o1 Al WEbE] ok RHER: 51~100g Biol Al &= &
T Lol vle} Bl BAs bR Urol A 5 8
Pl 50l WAL 301 @orfbol i etk 76l 46
£ BASE 3 ®WAEE 3 Aot

BETLRL 51~100g 7HR) & FCHPERe] olis] el o
101~150g 7t~ = T s FHelx HEgpte = EE
301~350g BHAA L SBsHA] BHEIATG KEE

- 183 —




(MICRA)
1900 -

1700 (-
1500+
1300 |-

1100 i~

700

/

A

MALE
FEMALE

100~
™m0y 4

5

6

7

8

10

Fig. 2. Curves of growth for the cortical thickness of
Brodmann’s area 6 in frontal lobe from 4th

month until the term of intrauterine life.
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Fig. 3. Curves of growth for the thickness of each

layer of the cortex of Brodmann’s area 6
from 4th to 10th month of fetal period.

The thickness of the cerebral cortx and layer of cortex in micra by fetal brain weight (M=e.

In the 51~100gm brain weight group the lamination of the cortex was occurred in only 3 cases
out of 8male and 3 cases out of 7 female.

Brain Wt‘ Sex l No ’ I [ 1 ‘ )| N ) | Total
150 3 9 57+17 517+178
? 7 81+21 700140
5 103+13 ¥ 907447
5 12028 A1068+157
51~100 3 149+41 6416 436+78 79+19 212445 307480 | O1337+216
4 103422 %1010+52
Q 115427 10603141
3 13029 58+9 348-+62 66+7 182134 356+53 | (O1140+190
5 15 140430 73+12 419+89 80+19 213+44 410451 13354225

101~150 1 96 341096
Q 144148 13691159
8 150+50 8518 437-+84 7+13 219+37 425+68 | 01403240
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T v v | twa

15l~zo0 | O | 10 | 143417 | 829 | 430451 | 9116 | 227439 | 43647 | 14093250
? | 8 | 117423 | 79+10 | 431457 | 85418 | 213437 | 421466 | 1346212
o0l~250 | 8 | 5| 147+9 | 79+12 | 478461 8715 | 257+27 | 464444 | 1512257
@ | 7| 15018 | 6811 | 491432 | 9148 | 247430 | 468446 | 1515250
o51~300 | © | 6 | 136426 | 69+9 | 500453 |  85+10 | 250440 | 479422 | 1528--297
® | 8| 157417 | 75413 | 491458 | 8514 | 254432 | 474434 | 1536305
301~350 | O | 4 | 144*25 | 767 | 519441 | 1039 | 272424 | 515425 | 1629356
@ | 4| 137428 | 69+10 | 490421 99+13 | 269439 | 482433 | 1546312
351~400 | O | 3 | 16214 | 865 | 519469 | 99413 | 264416 | 505449 | 16354325
| ® | 3| 15238 | 6910 | 553470 | 108+13 | 296341 | 540440 | 17184396
401~ S | 4| 159419 | 836 | 615448 | 124426 | 374423 | 605470 | 1960--412
® | 2| 15 78 592 117 362 581 1885

‘ 2% . Undifferentiated lamination

/i Average of the undifferentiated and differentiated lamination
(&' Differentiated lamination
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Fig. 5. Curves of growth for the thickness of each
cortical layer in Brodmann’s area 6 in succes-
sive increase of brain weight,
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Fig. 6. Curves of changes for relative cell densties in
the cortex of Brodmann’s area 6 from 6th
month to 10th month of fetal period.
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Table 5. The relative cell density of each cortical layer (M-+¢) by fetal age in month

Mo‘Sexl N ‘

I[11\mlems[mc]w)m}mlvm'\ls

Total

5 4

4

5364135
351+83

6

1037
+264 083+202

1023
1189455153

1086
+233

1031 |
+124;

'953-£200
939-+238

9184204
851+236

|

983+222:
9224190

6794197
5821133

+1760

18 537+124
9 477109

9981114

838118789110
794::206 7334172

861i1051767i208l737i180'818i115i563i166

835+118

3831118
377+104

% 995{781-120
% 070/771:£189

588487
593489

524497
566176

658165
700-147

49382
53667

529+96
58082

5501112
5881145

723i166l711i175‘795i184§ 509--70

32059
354+63

8626+1755
8153+1806

6314+617
66341670

348+75
222168

580+176
9381-114445+108

44562 ]

332157

405163
311160

539103
451475

412137,
339165

387+80

297i39; 338+73

437+99

260+40
201156

5012+650
3874535

137+36

7451108
416

350479

o 3|0 4 |40 »

106

278455
154

271444
151

210

365172
235

288143
180

327464
148

281442

176433

168

Table 6. The relative cell den51ty of cortical Iayer (M+a) by fetal brain we1ght

N I

I TA

’ 1B ic

N

n | e

A

VB 1 Total

32174520

4| 378174
370168

1232
1695+711292_

1364
3. 216

1013
Y 034/957+161

1142 1082
4263 +239

1075
+299

1159
+235

9241255

1058
+302

8951162
9511189

969186

1032
+230

682-+1439820--1724

656i128i1

0334
11890

[y
<)

_®

4731108

5734146/ 1583

1146
+212

1088
+1

'855+239/800+231

8721219,

7851208 7524197

|

+ 211823i198 785i“188l833i220|752i178 7271122

|
8254_-128"
801499

5631109
507+93

875411750
8312+1725

—
o

151~

200 405371

65241081570

9661237
849+130

715+150/667+169
663+100] 61983

750+161
7511116

646+148)

614176

6041152
588472

689189
639172

376162

4341117

74931636
718714690

350463
327+67

201~
250

3 o | o

:
i
|

+205 7151101

83
4343 672i162.

541493 480-+76
4941137 466172

619493
622+104

469169
513ill3

442472
484+34

4831%62
5124113

345+7O
268153

251~
300

i233634"*_:181
+934 6511139

4893121
521150

557+64
493189

588+82
608190

436491
445181

4701101
500182

502186
5161113

300150
305+69
349£82
313%61

58511516
5878+590
5669+535
5624521

301~ 285476

350

172+36
161+42

351~
400

278+60

965+ 176/447+130)
1064
4 516500120

356+66| 339173

50672

361165 320£79,

495167

359462 315486
38392, 338467

£60-+41
372163

36953+1761494+151
713+163‘ 35270

351+78

242459 230143

320179i

417467
321161

357186
245142

303+53
191427,

33282
247457

229125

204453
180428

189i44,

[

41611540
4300+495
3903+471
28824407

132422
106

401~

0V |4 & 90 &40 O 0 B4 |0 |0 &

[\ LW L ® O

267411
210

|
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21435

154 151
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Fig. 7. Curves of changes of relative cell densities
in each layer of the cortex of Brodmann’s
area 6 from 6th month to 10th month of fetal
period.
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Table 7. The absolute cell density of each cortical layer (M+4-0) by fetal age in month
Mo l Sex } N l i | It Total

I | W v L
4| & | 3 14246+783
e
5| & | 6 11135:+2407
Q 6 903241943
5 115974891
o) A11914F1920
6 4 72484 | 1091185 | 44914724 | 8044126 | 1909+216 | 3291-+452 | O12310F2410
6 %11005+1726
P A11082+1982
4 491462 | 1008121 | 43134710 | 6914114 | 1799+269 | 2895--463 | O11197+2122
2| & | 18 7731108 | 1184149 | 39004565 | 697137 | 1654-+222 | 2840+312 | 11048+1921
Q 9 63082 | 1204:+142 | 3562413 | 7354158 | 14841195 | 27584346 | 1046311643
g | & | 10 559474 | 1205177 | 29284515 | 638482 | 12324248 | 19234254 | 848541444
? | 16 55080 | 1145158 | 30224402 | 658498 | 13734251 | 2157+362 | 9305+1715
9 | & 11 491456 8874124 | 2466294 | 523+73 | 10604190 | 1745+226 |  7172+1622
® |12 33537 694192 | 18404263 | 474464 906136 | 13644302 | 5613+948
0| 8 7 218432 685:+87 | 16684215 | 405452 970+148 | 15691348 | 55151715
P 2 177 408 | 984 275 558 827 3229
Table 8. The absolute cell density of each cortical layer (MZo) by fetal brain weight
?vre?(igr;xt fsex‘ N ’ [ ! I m ‘ 1] ¥ v Total
1~50 8&[ 9 ‘ 82562059
, 2170 . 91111907
|5 3115974885
) A\11881+1482
51~100 3| 563468 | 10854124 | 4652-+625 | 849+136 | 1929317 | 32754472 | O12353+2490
4 %10875+1146
@ A10982+1749
,,,,, | 31  481+56 882+119 | 41624658 | 7654183 | 1829--342 | 30051-494 | 0111242189
S 115 | 802118 1156230 | 39134594 | 698+112 | 1638-+400 | 2845456 | 110521875
101~150 1 312663
@ | A\11235+1740
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ABSTRACT

Studies on the Development and
Cytoarchitectonics of the Premotor Area

(Brodmann's Area 6) of the Cerebral Cortex
of the Fetus

Young Chul Chang, M.D. and
Myung Bok Lee, M.D.

Department of Anatomy, College of Medicine,

Seoul National University, Seoul, Korea.

The authors studied on the development and cytoar-
chitectonics of the cerebral cortex in the Brodmann’s
area of 6 in the 119 (male 64, female 55) Korean fetal
brains and summarized the result as follows;

1. The thickness of the cerebral cortex was very
thin of 0.21lmm 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 thicknes of the cerebral cortex was very
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thin under 50gm of brain weight; increased very
rapidly until the brain weight gaind to 101~150gm,
thereafter increased slowly to 400gm, and increased
very rapidly again over 401gm of the brain weight.

2. The differentiation of the ‘Iamination of the
cerebral cortex began a diverge in the sixth fetal
month, and the lamination of the cortex occurred
almost completely at the seventh fetal month. As the
relation of the defferentiation of the cerebral cortex
with the brain weight, it began a diverge from 5lgm
to 100gm of the brain weight. but there might be an
individnal difference of lanination.

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

The relative cell density of the cerebral 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 the 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
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.

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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