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Studies on Development and Cytoarchitectonics of Cerebral

Cortex in Insular Gyri of Normal Korean Fetus
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RTSEERREREEN Mo, 2ERATDE FEE
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EEMEE Bt A, SEE1972) 2 BIEERE
gt A, 2BEHA9I73) L hHEBEEA  Bgsid A,
FERM(1973) ¢ THESES H#LESEES Hid
A, FRFATD = FREFEEC A, A%e
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Table 1. Average diameter (in micra) of the cell

fetal month.
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o AT REBEKEHNY = BRAGs BB
T 10X$EMRE = o} 10X 8 g =2 .4 sHs o =, M
KBS E = vl #Ed =i FREF o A (100p)20]

nuclei in each cortical layer of the insula by

Lay. | v il
I I — v Mear
A C A B A B
Mo.
5 4.2
6 3.8 3.7 4.5 4.5 4.5 3.8 4.5 4.6 4.2 4.2 4.2
7 3.9 3.7 4.4 4.4 4.5 3.9 4.8 4.9 4.4 4.4
8 4.4 4.2 4.9 5.1 5.3 4.3 5.6 5.8 5.1 51
9 4.5 4.4 5.1 4.9 5.5 4.5 5.8 5.9 5.2 5.2
10 5.2 5.4 6.6 6.7 6.8 5.5 7.1 7.4 6.2 6.2
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“Table 2. The number and brain weight of the mat-
erials according to sex and fetal age (in

month).
Mo. Sex N. Brain weight(M=*s)
S & 5 39.9x7.1
& 35.0£7.9
6 'y 9 73.3%+16.2
& 11 84.7419.6
7 3 16 133.7:4:19.1
& 3 135.4+21.2
8 5 12 197.8£33.6
] 15 226.271:35.4
9 3 12 207.0143.2
> 12 303.5+46.5
10 3 6 439. 0167, 4
& 2 446.0
Total 5 60 112
& 52
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Fig. 1. Growth curves of the brain weight during
5th to 10th month of fetal age.
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Fig. 2. Growth curves of the cortical thickness of
insula during 5th to 10th month of fetal
age.
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Fig. 3. Growth curves of the thickness in each of the
insular cortical layer during 6th to 10th mo-
nth of fetal age.
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Fig. 4. Curves of changes for the insular cortical

thickness in successive increase of the fetal
brain weight.
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Table 3. Thickness(M=+¢) of cortex and each cortical layer (in micra)of the insula by fetal brain
weight (in gram).

Mo. Sex  N.\Lay. I I | ¥ Vi Total

5 3 5 659 610+115.
E 4 62+11 543+113.

6 & 4 %5528 67079
AB9tE13 4518 195+29 56+5 151421 311+48 ATE4+115-
5 O81+16 (8391138
5 W63113 ¥ 6651109
& AT7TE12 41+6 199140 5611 158+18 32057 AT71£125
6 O86+12 CB860E146
7 3 16 10220 477 235134 5947 166+32 333+45 942:+139-
& 8 10719 4845 25456 63+6 18126 349453 1002184
8 & 12 12427 617 295158 83+15 178+39 387447 11281166-
& 15 185+23 577 306157 79+12 184420 40074 1151194
9 3 12 134420 63+11 33363 90=x10 215637 485469 1320207
oy 12 141426 68110 343136 98k7 223139 503459 1376213:
10 B 6 148124 675 43054 10818 267 +41 589+45 1609:+226.

5 155 70 462 120 295 613 1715

# :undifferentiated lamination

QO :differentiated lamination

Table 4. Thickness (M*¢) of cortex

weight {in gram).

A\ :average of undifferentiated and differentiated laminations

and each cortical layer(in micra) of the insula by fetal brain

Braégn‘i\;enght Sex I}.L\ay. I I B N v W Total
1~50 3 5 6519 6104115
] 5 62112 5941108
51~100 3 4 %558 670479

AB691+13 43+8 193132 59+6 149423 31175  A762:+123:

5 (O81x16 (O836+142:

& 4 3%63+13 %628+ 111

ATTE12 416 199-£28 56411 15818 320457 AT67F129

6 O86x12 (860138

101~150 8 10 92416 47-+6 224+41 6619 162+34 335149 9261158

& 6 104+£11 5245 25049 717 17828 356154 1011183

151~200 N 12 124127 58+8 287132 70412 180128 370152 1084£176

=] 5 123223 57110 285124 719 183x21 374147 10931184

201~250 3 6 13119 6018 31548 81+14 196+31 425132 12081261

] 10 126+19 58+9 300+54 7512 191+37 39645 1146199

251~300 8 7 133424 61+11 33668 8615 195435 440478 1251+225.

<} 9 137~20 63+8 352-+43 92+14 207147 467+85 1318+219-

301~350 5 3 1374-22 638 35057 91+11 21250 475-+68 13284-208-

) 3 134425 6519 362+47 95+5 218+34 493+64 13674224
351.A400 S 2 140 65 395 95 250 355 1500
I 2 140 65 380 95 240 535 1455

401~ & 4 144425 6545 425165 10318 275+44 530+41 1602-+313:
& 2 155 70 462 120 - 295 613 1715

% :undifferentiated lamination
O :differentiated lamination

A taverage of the
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Fig, 5. Curves of changes for each layer of the
insular cortex in successive increase of the
fetal brain weight.
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th month of fetal age.
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Table 5. The relative cell density (M=-¢) in cortex and eac hcortical layer of the insula by fetal

age (in month).

\.Lay. 1
Mo. Sex N 1 I
N. \ A B c
6 & 712+115 29544-557 19494-305 1561+176 1563+127
5 7471108 3064-£577 20314394 1675384 1671372
7 3 16 675180 26961562 14811287 1217201 11524125
ey 8 750:+116 2877577 16501269 12744-319 11924257
8 S 12 49170 21971428 10543205 7272106 741192
3 15 502119 2261317 1086179 761+119 775126
9 & 12 401174 18524277 83294 592+9 604163
) 12 343+59 1737294 7901126 55561 95977
10 3 6 199430 876294 412+83 302447 304£66
=) 2 191 644 320 210 211
Lay Vi
Mo Sex ~N I\ e ; Total
N. A B A B
6 A 1928-4-155 14414230 13531206 1428 £258 851139 1574042598
S 2058231 1490224 13953-285 14664272 878128 16475:£:2739
7 S 16 15934257 11324192 9561128 1098+t126 747105 1274711841
S 8 1737+399 1178%179 9974102 11804:187 805108 136402063
8 5 12 1268-4-222 7961105 611474 70976 454167 90781735
] 15 13474199 8494172 6561109 758176 482171 9477+ 1576
9 N 12 11694223 7124108 491462 619+116 384455 765611327,
5 12 10673215 62084 455+64 571+84 326160 70131988
10 5 6 558+84 33261 226150 304£54 173429 3686+549
] 472 222 189 246 142 2847
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Table 6. Tha relative cell density (M+¢) in cortex and each cortical layer of the insula by fetal

brain weight(in gram).

Brain Lay. I
weight Sex N\ I I
{gm) : N. N A B c
51~100 5 685195 28881469 17894285 1458225 14514113
3 756110 30141472 2052+395 16821-365 16631205
101~150 & 10 660114 28414303 1597237 12224176 12011135
& 6 7154103 28831427 16821319 12871214 12454239
151~200 .y 12 530185 2443369 11364210 824:+106 86414107
‘ ) 5 652+104 2676+472 13134223 9484185 1043+195
201 ~250 ) 6 486355 21531216 10611123 775450 6851-48
& 10 50579 2226 1+433 11254165 8401119 754193
251~300 5 7 454188 19383315 916--115 7254116 744483
& 9 419474 1846249 8491135 57692 591468
. 301~350 & ] 405+69 17441372 8214145 6084112 580+73
Fo 3 382151 1607362 7491105 523491 525108
351~400 3 2 249 1162 479 349 379
o) 2 279 1277 837 409 443
401~ 8 4 198137 7661132 372144 269150 28747
o] 2 191 644 320 210 211
Brain N\Lay. Y il
weight Sex AN Total
(gm) N. N A B A B
51~100 S 1850+ 166 13554234 12444240 1323+263 810487 14853::-1827
5 20484369 14811265 13871258 1466+ 286 896+102 1644532381
101~150 8 10 17484240  1210+152 1006184 1171127 72665 1338241754
% 6 18701236 12814272 1013165 1225+264 797+121 1399831833
151~200 5 12 1434278 8741148 7204105 8224104 53793 1018441547
& 5 1637241 1010208 8101135 9624101 618165 1167511618
201~250 5 6 1213+117 73288 592-+71 6805109 43065 88071354
<) 10 13004251 8181158 046+113 7201135 417479 93511506
251~300 S 7 11461222 685E£117 51783 619105 425164 816911183
5 9 10574209 622:+125 484163 565105 36641 737511241
301~350 3 5 1002186 63681 481470 572487 36055 72091293
5 3 928162 581+118 446+68 506-+70 314165 6561:1-988
351 ~400 5 2 609 393 288 357 217 4482
& 2 754 422 315 380 247 5063
401~ N 4 469156 267141 196+18 274+25 172£18 32704651
s 2 472 222 189 246 142 2847

1@ st .
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o2 REEE 101~150gE7 ] HEM Hfxs W=

ot MEE 301~350gH7tA) BEEEE el et Ml
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Fig. 9. Curves of changes for the relative cell dens-
ity in each layer of the insular cortex in
successive increase of the fetal brain weight.
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density in each layer of the insular cortex
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Table 7. The absolute cell density (M-=a) in cortex and each cortical layer of the insula by fetal
age (in month),

Mo.  Sex I}-L\ay. I I B ) v Vi _ Total
5 S 5 1242722095
2 4 133552488
6 5 4 ¥ 1254412146
57782 13294219 32074566 1080185 2109383 3545+628 A12207x1984
5 (01193711832
2 5 #128294-2038
642196 1256+206 3566589 11524194 2280391 3750691  A22729:k2138
6 (0126462243
7 o) 16 689+t113 1167188 3015415 940+176 17334236 30744528 1071841854
2 8 8031132 13811224 3485523 1157165 19241276 33781526 12128 %2017
8 'y 12 6094114 1340236 2481417 1077139 12581188 2252364 9012+1685
b= 15 627+121 1219+175 2674+448 1064-+158 13861224 2480£49 952041592
9 S 12 537475 11674159 22511395  1052:£177 12944159  2435%310 87361581
? 12 484160 1181178 2178+333 1036+163 1200182 2858+227 83371350
10 3 294137 587+75 14584229 603109 745+128 14081236 50951872
? 296 451 1141 566 608 1188 4251
#%: undifferentiated lamination A average of the undifferentiated and differentiaté;rlamination o

O: differentiated lamination

Table 8 The absolute cell density (M+s) in cortex and each cortex and each cortical layer of
the insula by fetal brain weight (in gram).

Brain Nlay.
weight  Sex N\ I I | § N v Vi Total
(gm) N. X =
1~50 ) 5 12427 £2055
=l 5 12964 +2219
51~100 & 4 #12530£1769
555182 1242195 30224581 10924186 1937318 3318572 A117721+1886
5 (01116611982
= 4 3129032166
650+ 118 1236-£215 35801623 1147209 22661386 37791485 Al12756+2143
6 (1265812107
101~150 & 10 6071109 1335-+231 30024530 11544145 1795313  3176::532 1106911852
= 6 744+136 1499186 3513%611 1328196 2042+385 35991491 1272542066
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Fig. 12. Curves of changes for the absolute cell
density of the insular cortex in successive
increase of the fetal brain weight.
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Fig. 13. Curves of changes for the absolute cell den-
sity in each layer of the insular cortex in
successive increase of the fetal brain weight.
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ABSTRACT

‘Studies on Development and Cytocrehit-
.ectionics of Cerebral Cortex in Insular
Gyri of Normal Korean Fetus

Key June Seoung

Deparment of Anatomy, College of Medicine, Seoul

National University, Seoul, Korea

Quantitative changes have been investigated on the
prenatal development of human fetal brain with
special reference to the growth and cytoarchitectonics
in insular cortex from 112 Korean fetuses(60 of male
and 52 of female) of which the age ranged from 5th
fetal month to the end of the fetal life.

1. Of the insular cortical thickness at 5th month
.of the fetal age 0.6mm was increased in proportion
to increase of fetal month into 1.7mm at the end of
fetal life. 0.6mm of the cortical thickness in the
_group of less than 50gm of brain weight was repidly
increased until that of the group of 151~200gm, and
was reached to 1.6mm in the group of more than
.401gm of brain weight.

2. The absolute cortical cell densities were brought

‘progressively into low by way of turning points at

age of 5th and 9th of fetal month, and at 101~150
gm and 301~350gm of the brain weight.

3. Differentiation of the insular cortical lamination
was completed within at both 6th month of the fetal
age and the step of 51~100gm of the brain weight.

4. None of the sexual difference was found in the
cortical thickness and in both the relative and absol-

ute cell densities.
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