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Contribution to the Studies on the Cytoarchitectonics of the
Orbital Area (Brodmann's Area of 11) of Korean Cerebral Hemisphere
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Table 1. Brain materials classified by age groups and brain-weight groups.
Age| 0~1 | 2~5 | 6~10|11~15| 16~20 | 21~30 | 31~40 | 41~50 | 51~60 | 61~ | Total
Ml N 5 11 4 6 7 9 8 7 5 6 68
aie
Wat. 300~499/500~699700~899°00~ oo 11007 1200 1300 1400~ 1500 01600~ | Total
N 5 6 5 9 8 J 1 10 9 3 2 68
Age | 0~1 | 2~5 | 6~10|11~15| 16~20 | 21~30 | 31~40 | 41~50 | 51~60 | 61~ | Total
N 6 8 8 6 7 5 6 4 1 2 53
Female I 900~ |{100~ [1200~ 1300~ | 1400~(i500~
Wit. [300~499500~699700~899) 100 MO0 1700 120070 1300 A %0 Tmac[1600~ | Totat
N 4 5 6 13 11 4 4 5 1| 53
Table 2. Average brain weights by age groups(gm).
Age 0~1 | 2~5 | 6~10| 11~15 | 16~20 | 21~30 | 31~40 | 41~50 | 51~60 | 61~
Male N 5 11 4 6 7 9 8 7 5 6
M+o 0412 11069.6 [1192.0 [1235.3 [1382.7 [1402.4 [1397.7 [1398.2 [1356.0 [1343.8
= +128.(| £110.7] +63.8 +181.9 +119.7| +146.5 -+95.1 +169.1] +40.2 -+74.3
Age 0~1 | 2~5 | 6~10| 11~15 | 16~20 | 21~39 | 31~40 | 41~50 | 51~60 | 61~
Female N ’5872 102983 11418 121664 13 75 :25 1329 29 43 : X
587. ) .0 ' 04.5 11342.0 . 51299
MEo ¥ils.¢| $103.2] +109.8 1540 +£130.6 +172.o £139.4 1680 1292 0 1300.0
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Fig. 1. Curves of brain weights by age groups.
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Table 3. Average values of cortical thickness, relative neuron density and relative glia density in the
gyrus top of the orbital area by age groups.

N (A) Cortical Thickness (B) Relative Neuron Density | (C) Relative Glia Density
) (mm) (cells) (cells)
T 5 2 5 2 5 ?
0~1 L 1.83740.24 1.8740.19 1103+159 9474125 8061186 6421106
R 1.73+0.22 1.85+0. 20 1148--146 1001-+135 800130 6661107
9~5 L 2.18+0.25 2.1240. 25 4991-62 576192 446169 457465
R 2.1330. 26 2.1840.25 532169 606197 418+72 | 491468
6~10 k 2.251+0. 26 2.20+0.30 50560 50488 439176 492:+54
: 2.22+0. 25 2.23+0. 26 503162 521482 454169 468+48
11~15 L 2.29+0. 21 2.261+0.28 463158 496154 531452 486156
R 2.2440.21 2.25+0. 32 478260 490-£50 53358 489163
16~20 L 2.24710. 24 2.2610.34 46177 497149 495158 542162
R 2.231+0. 25 2.29+0. 32 495168 504154 504148 52456
21~30 L 2.2830. 28 2.31%0.35 518164 55863 , 62086 550159
R 2. 261-0. 27 2.2510.29 519+69 51560 641175 571182
31~40 L 2.22-+0.37 2.27-+0.32 50367 529174 597164 6651102
R 2.25+0.33 2.27+0.34 477452 558+79 579+68 .| 617392
41~50 L 2.18+0.29 2.2040. 29 539172 51173 ! 605:74 608-+96
R 2.211+0. 32 2.2510.33 527471 53080 620£77 582+87
51~60 L 2.11:+0.30 2.19 597377 580 664181 755
R 2.1440.30 2.21 582478 560 66284 700
61~ L 2.14+0.27 2.18 49462 605 631178 610
R 2.1470.30 2.23 491171 515 632176 555
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Fig. 2. Curves of the average values of the thickness of the
cortex in the gyrus top of the orbital ‘area by age
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Table 4. Average values of the cortical thickness, relative necuron density and relative glia density in the
gyrus top of the orbital area of the adult.

Item (A) Cortical Thickness (B) Relative Neuron Density (C) Relative Glia Density
_ Sex ) (cells) Ccells)
B B | = | s | e s | 2

Layer M 2 | 15 | m Rt o | 1
I L 222435 234340 18+4 22-+4 30+5 3316
R 229140 2391434 18+4 1844 30+4 29+5

I L 119+10 12610 90+10 8915 5148 5116
R 120411 124115 87+10 97116 5337 5149

A L 63110 63+7 4916 47+5

R 6019 6249 48+6 5618

I B L 571+73 571+101 41+6 41+5 5316 5615
R 567490 571482 41+6 40+5 54+7 5616

C L 384 38145 6417 6818

R 37:k5 40+5 64-+5 58+9

v L 170+19 1724-21 83+10 91+17 74+11 78+11
R 164116 165-F15 87+14 89112 77+13 7519

A L 321+48 327437 6219 64+4 634 6618

v R 323142 323152 6017 6815 6749 6418
B L 4116 44+4 677 59+7

R 38+6 37+3 64+4 5817

A L 829-+101 834+137 52+4 55+5 7419 7419

" R 8384124 8414109 5314 567 74+6 70+9
B L 25+4 2742 82+15 79+14

R 25+5 2843 84-+14 76+12

Total L 22374337 2264+370 518461 534175 607182 611191
R 22414341 22631401 506171 535170 615188 593+70

ZHEMN 2.26mm, AH 2.26mm o] i KB4 2. 25mm 2
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Table 5. Average thickness of six layers of the cortex in the gyrus top of the orbital area of males

by age groups.

Age Side I I | v v Y
0~1 L 203130 115+12 4274100 128+12 240451 713+126
R 199413 103411 401180 130420 236155 6611143
9ns5 L 240118 117413 56914127 171418 318+45 770+76
R 253118 114+11 540168 175125 279151 76574
6~10 L 241+12 115412 560183 175+13 3474+35 807+111
R 243122 117413 558+84 164113 358138 776131
11~15 L 240+18 133:+11 56566 17913 345450 826103
R 250+13 117413 561122 153+13 330+13 827+70
1620 L pe5toe | 13010 | 56387 | 183+18 | 3sekas | 810k
R 247430 119413 5824-89 182434 338158 761160
91~30 L 235127 117X10 5861136 193-+29 32665 8244130
R 232436 117413 5794102 190425 30558 835+153
3140 L o22412 | 119413 | 569114 | 154423 | 328473 | 281
R 236+31 123+13 567183 13919 358+33 8271157
4150 L 205-+31 11913 55370 160+39 | 30828 | 83882
R 219+24 121+13 551+113 159428 305-+64 856+94
51~60 L 183429 107412 537435 161419 308113 813+169
R 215146 124+13 529+11 161+24 291435 816+116
61~ L 2021436 121+13 527115 153+20 305181 835+144
R 199433 113418 500145 179423 341433 807199

Table 6. Average thickness of six layers of the cortex in the gyrus top
by age groups.

of the orbital area of females

Age Side I I | v v V
0~1 L 217432 103+11 4541109 141421 241424 717+73
R 2091426 108417 447495 145121 245--80 697-+80
9~5 L 227134 11310 5424100 172425 292451 770-+86
R 243+34 117413 570+96 166124 300360 780186
6~10 L 241420 119+12 546+90 158422 327160 809198
R 230134 121+13 560+97 1724-33 327469 819+85
11~15 L 217433 121+13 5601483 155122 367148 840+128
R 235112 121413 527458 161+19 350142 860+143
16~20 L 226433 113410 549193 177426 347460 845+79
R 239128 126113 567171 181425 319428 856+123
21~30 L 253120 129-+13 5681129 179132 343452 8351117
R 240+51 121+13 5471-89 168112 323-+46 853+182
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R 235+12 121413 598148 175+13 323+42 807472
51~60 L 213 107 557 163 313 833
R 213 107 587 160 347 800
61~ L 190 123 550 163 320 833
R 213 107 580 173 320 833
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Fig. 3. Curves of the average values of the thickness
of six layers of the cortex in the gyrus top
of the orbital area by age groups.
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Table 7. Averge values of the cortical thickness, relative reuron dersity and glia density in the gyrus top

of the orbital area by brain weight groups.

N - Item (A) Cortical Thickness (B) Relat. Neuron Density | (C) Relative Glia Density
Sox (mm) (cells) Ccells)
Brane, 2t ™~ 5 9 3 Q 3 2
300~499 I 1.65+0.18 1. 80+0. 21 14501182 1118+144 10303146 843+129
R 1.60+0.19 1.7610. 22 1420168 11501183 990+153 8174134
500~699 L 1.88+0.23 1.9440.25 1010+135 865-+121 790492 745185
R 1.84+0.22 1.9140.21 9251126 8814107 770+90 721482
700~899 L 2. 0510. 26 2. 09+0. 26 850195 616195 65075 ; 577182
R 2.02+0.25 2.03+0.24 8401102 6961-109 670186 603-+95
900~1099 L 2.2410. 31 2.20+0.35 556179 585182 522+42 575162
R 2.1840.31 2.1510.29 571179 613+96 5024-54 581472
1100~1199 L 2.2840. 40 2. 240. 25 498454 500172 479458 539165
R 2.26+0.38 2.234+0.29 523-+61 478164 612--56 518162
1200~1299 L 2.2240.25 2.2140. 32 489-+58 539+59 532-+63 614471
' R 2.2610. 32 2.281+0.34 483+49 493460 555166 596+71
1300~1399 L 2.2740.27 2.27+0.24 544164 537166 631182 597169
R 2.2410.24 2.2910.31 517162 531163 617189 58859
1400~1499 L 2.27+0.32 2.3240.41 469162 479460 535173 572163
R 2.26+0.32 2.29+0. 38 483195 486147 54265 553162
1500~1599 L 2.28+0. 27 2.24 483137 510 548459 569
R 2. 2510. 28 2.24 494164 515 522+58 581
1600~ L |21 517 61583
R 2.19 452 565173
MM) I1Fe RS BER 1.100~1, 199 73l
“r - wel gwalw athe AL —Este
sl e S DS BAS KEEE 900~1,099g 744 i
e CMALE LEFT W Bweln 2t MEEEmel e kikd
20k = — — — —. MALE RIGHT gimstz gl+t.
cmi—.—.—.. FEMALE LEFT N @9,‘ gﬁ(‘ o }]‘lﬁﬁﬂ 1, 100~1 199g 77}.;<].L—_
“ee-no-oe FEMALE RIGHT = AEEa L » 1998 =
¥ dd By s MEEEmel o 240
WAete el Sl
)<£<);Ms>3‘.)0 5o u:oo T nlr,o 14:00 1%» 16:00 VIge ERS MER 1,100~1,199g 711 &

499 69 oo e ko Ve il ke

—wE MR

=

s gy e A4
1,400¢ Bl koAl WideteR

Vige BAE KEE 900~1,099¢ 73 €
#E BESL e MERC gmildE K
el & #ighe] At

Fig. 5. Curves of the average values of the thickness of the
cortex in the gyrus top in the orbital area by brain
weight groups.
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Table 8. Average thickness of six layers of the cortex in the gyrus top of the orbital area of male by brain
weight groups.

Brain Wgt. | Side I I I ] v V
300~499 L 180+-22 97413 400£57 117412 230139 623182
R 187+23 98411 37042 127313 213122 609178
500~699 L 187423 107+12 4871453 133+21 267+28 701+89
R 20024 10712 440451 147+18 253431 697-+84
700~899 L 2131422 113116 500168 143+15 293136 79096
R 213122 107413 470152 133117 270133 825-+102
900~1099 L 239+16 115412 5671100 163419 32770 827151
R 243430 11149 547156 161+19 307160 8074118
1100~1199 L 236+13 123413 571186 186+22 343140 820183
R 249125 121413 593471 170432 347442 780169
1200~1299 L 226-+25 115+12 565477 186+24 308+50 8241105
R 239431 1251416 571457 191423 310+:48 828185
1300~1399 L 235+27 127411 592+120 167+21 33747 813+133
R | 243440 120126 551449 1811428 3384-51 8071114
1400~1499 L 238425 113426 590149 175+28 340451 817+114
R 243128 120+13 605199 158123 32742 806105
1500~1599 L 259+12 123114 603193 169433 323412 80576
R 223+13 117413 597165 181433 315+33 822+145
1600~ L 223 107 563 160 303 817
R 213 133 577 153 283 827
Table 9. Average thickness of six layers of the cortex in the gyrus top of the orbital area of female
by brain weight groups.
Brain Wgt. | Side I I i v y Vi
30)~499 L 199433 107:£15 4401105 133425 241422 675155
R 188422 991413 4374115 133+26 230+44 676156
500~699 L 200+25 10515 490452 148+21 269135 729+102
R 203419 107321 4651+63 15118 257158 730+115
700~899 L 224413 107+18 525-+109 1521429 295-4-28 782497
o) R_J225H13 ) 11913 ) 503+H97 | 16124 1 271476 1 753%53
900~1099 L 249142 118413 576:78 160121 30267 799126
M R_| _238k41 1 11713 | 53894 | 175%23 | 293457 7671112
1100~1199 L 240134 126411 573495 185+31 3171462 800167
R | 238%17 121+9 55996 175128 312431 820195
1200~1299 L 23112 115412 543144 188+22 303+33 827472
R 252:+33 1264-13 559--66 _197:k13 332470 816163
1300~1399 L 217435 121413 603158 177130 327+48 830146
Rl e:1ke2 1 115412 1 613+61 1 170%£29 | 337430 833i1v46§_
1400~1499 L 2494:39 119413 609152 ' 182+13 337131 821-+78
VR i 247%439 ) 124F13 1 604£77 1 172413 1 323+38 | 819+85
1500~1599 L 257 107 577 153 330 817
R 233 107 567 160 A7 827
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Fig.6. Curves of the average values of the thickness
of six layers of the cortex in the gyrus top
of the orbital area by brain weight groups.
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Fig.7. Curves of the average values of the relative neuron
density of the cortex in the gyrus top of the orbital

area by age groups.
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Table 10. Average values of the relative neuron density of six layers of the cortex in the gyrus top of the
orbital area of male by age groups.

| Y Y
Age Side I I N
A B C A B A B
0~1 L 28-+4 [1834-25 120416 | 88118 | 95:+17 [173+17 113517 | 88419 (135415 | 58+8
R 26+3 205124 (122424 | 89-+13 | 90-+18 [201+28 [134-+16 | 9714 {127-+14 | 577
25 L 13+3 | 92417 | 5449 | 3745 | 34+4 | 86+15 | 6112 | 407 | 5548 | 2746
R 18-+4 | 93+14 | 57+8 | 41+8 | 3746 | 87+13 | 6214 | 4449 | 62+14 | 31E9
6~10 L 19+5 | 90+7 |58+4 |32+2 |37+4 |85+8 |58+6 |38k6 | 61+4 | 2712
R 1744 | 88+4 |56+6 |34+2 |38+3 |81+8 |61+5 |41+4 | 5648 | 3114
11~15 L 15+2 | 8442 |56+7 |37+2 |35k4 | 7442 | 5611 | 3544 | 4647 | 2514
R 1742 | 8446 | 5442 |45+4 | 3746 | 7548 | 5742 |32+2 | 5048 | 2712
16~20 L 13+3 | 87412 | 55+10 | 37+4 | 33+4 | 809 556 |32+4 |45%5 | 2413
R 1742 | 93315 | 61+8 | 36+4 | 35:+7 | 88+8 | 5749 | 37+4 |46+5 | 2544
21~30 L 18+4 | 94410 | 63+7 [ 39+6 |34+7 |86+6 |65+6 | 41+5 | 54+9 | 2443
R 18+5 | 89415 | 64+13 | 403 | 374 | 92410 | 59-+11 | 38+8 | 5649 | 2634
31~40 L 1744 | 8715 | 60+10 | 407 | 4049 |89+8 |[58k11 | 3949 | 48+6 | 2513
R 16+5 | 8549 | 6146 |38+5 |35+5 | 86+13 | 52410 | 3618 | 47+6 | 2133
41~50 L 22+4 |89+13 | 67+12 | 46+8 | 43+6 |88+6 | 6448 |41+5 | 5346 | 2634
R 20+5 |89+9 |55+8 |44+7 |40+8 |82+13 | 69%7 |41+6 | 608 | 2745
51~60 L 25+6 (10646 | 67+4 |39-+4 | 42+4 [109+13 | 72+2 | 49%7 | 6316 | 25%4
R 2144 (10112 | 72+6 | 4+5 | 46+2 (10013 | 6110 | 48£8 | 622 | 27%2
61~ L 18+3 | 88%14 | 5745 | 44+5 | 3746 | 89415 |52+5 | 34+4 | 4945 | 26+2
R 19+4 | 8449 |57+6 | 43+5 |44+8 |8011 | 55+9 | 376 | 44+9 | 28%3

Table 11. Average values of the relative neuron density of six layers of the cortex in the gyrus top of the
orbital area of female by age groups.

A v |
Age Side | I v
A | B | ¢ A B A B

o~1 L | 3146 [152+16 (101418 | 67+16 | 79415 [158£18 [115+14 | 8316 |103:17 | 58+13
R | 2545 [169+16 | 92413 | 69--14 | 73413 17518 127415 | 91412 [117+14 | 63+15
o L | 16+3 |98+10|64+6 |45+8 | 4047 |94t12| 7548 |4748 | 6549 | 32+7
R | 1943 [11211 | 6849 | 4246 |43+5 (101415 | 7312 | 50+6 | 669 | 32+4
6~10 L | 19+3 |o1+11 | 6148 | 40+7 | 3146 |86k12 | 61+8 | 3744 | 50+7 | 283
R | 16+2 | 9110 | 6048 |37+7 | 3046 | 8714 | 6649 | 40+7 | 577 | 28+6
1115 L | 1a+2 |91+8 |54+7 |34+4 |34+4 |80x7 | 6947 |4247 |53+8 | 2543
' R | 15+3 |90+12 | 57+7 | 344 | 3544 | 8146 |65+4 |38+8 | 525 | 23+3
1620 L | 18+4 |95+14 | 5446 | 3545 |37+8 | 8313 |61+12 | 3745 | 5149 | 2643
R | 2143 |87+11|62+7 | 4146 |37+6 |81+10 | 6239 | 34%5 | b2t12 | 27t
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Fig.8. Curves of the average valuss of ths relative
neuron density of six layers of the cortex in
the gyrus top of the orbital area by age
groups.
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Age Side I I I N
A | B | ¢ A B A B
21~30 L | 21%4 [95%11 (6247 | 4546 |38+6 |93+9 | 7045 |4346 |62+7 |29+
R | 1745 | 96+11 | 54:+8 | 37+4 | 385 85410 | 7346 | 3744 | 53+4 | 2544
31~40 L | 19+4 |88+14 | 64+8 |39+5 |37+6 |93+12|6249 |49+6 |53+7 | 2545
R | 172 [101:£76 | 64+8 | 4147 | 445 | 90-£10 | 73:+12 | 4146 | 60+12 | 2743
41~50 L | 273 |83%k8 | 619 | 40+9 |39+4 | 84+10| 5945 |38+6 | 5147 | 2945
R | 23+3 |93+8 | 675 | 4347 | 3745 | 94+11 | 55511 | 317 | 545 | 33+4
51~60 L |20 90 60 45 45 95 90 50 45 40
R |20 95 60 50 40 90 75 45 55 30
61~ L |30 105 60 40 30 125 75 55 55 30
R |25 90 45 35 30 90 70 45 50 35
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Fig. 11. Curves of the average values of the relative
nearon density of six layers of the cortex
in the gyrus top of the orbital area by
brain weight groups.
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Table 12. Average values of the relative neuron density of six layers of the cortex in the gyrus top of the
orbital area of male by brain weight groups.

|| v il
Age Side | I I v
A | B | ¢ A B A B
300~499 L |30+5 [210+24 180421 [12017 [1204-17 [240+34 |180:£28 [120+15 [160+21 | 9012
R | 4046 [210%24 [190+19 (120417 [130418 [2204-32 [150-+-22 (13018 15018 | 80+10
500699 L |20+3 [180+21 [100+14 | 70+9 | 80+12 [160+19 [130+15 | 8012 120+15 | 70+7
R | 2544 [160+18 | 95412 | 65-11 | 7049 [150-18 [125+16 | 8549 | 95+12 | 5548
700899 L |30+6 [150+17 | 70+9 |60+9 [70+9 [120+15 [100+23 | 8011 11019 | 608
R | 204 [160+23 | 9013 | 7014 | 606 [100-21 | 9011 | 608 | 809 | 50+7
go0~d0g9 | L |175 [103:£17 6111 | 429 | 3645 | 9417 | 66:£15 | 436 | 63:+17 | 31%5
R | 17+4 |103+22 | 63+9 |43+8 | 3247 | 91+10 | 69413 | 40+9 | 71417 | 33+6
(l0o~1199 | L |15%3 |25 |67 | 85k4 | 35k4 | spkal | 5ok |doha |Ba6 | 2843
R |18+2 | 94411 |63+9 | 4146 |39+5 |86+8 | 58+5 | 4146 | 54+7 | 2943
\o00~1299 | L |19%7 |88 |77 | 3746 |3rda | sitiz|s6to | 4147|517 | 234
R | 1743 | 8549 | 5547 |4144 |4245 |7648 |57+9 |35+5 |47+8 | 28+4
1300~1309 | L |18%3 |95%11 | 650 |a5e7 [a0k7 |6+10 | 6647 [ 4048 |53+10 | 2633
R | 2046 | 9112 | 6248 | 42+7 | 3645 | 9048 | 6011 | 3944 | 52+7 | 2543
l40~1499 | L |16+3 |85k1l|54t7 [39+5 |33k4 | 7746 | 56k7 | 376 | 4847 | 24F3
| R | 1742 | 83410 | 59-+5 |38+4 |3545 |83+8 |53+7 | 354 | 537 | 2743
| ts00~1s09 | L |15%2 |93k13 | 657 |38k4 |30z |83k10|53t7 |33+4 |48t7 | 2533
‘ R |13+1 | 95411 | 5545 | 3546 | 40+8 | 90+11 | 58+6 | 40+6 |45+6 | 23+2
| 1600~ L |20 80 55 38 40 98 63 40 58 25
R |10 80 55 38 35 78 50 30 58 18

Table 13. Average values of the relative neuron density of six layers of the cortex in the gyrus top of the
orbital area of female by brain weight groups.

I v v
Brain Wgt. Side I I v
A | B | ¢ A | B | a | B
| s00~dg9 | L |34%4 |187£29 [119:£11 | 8311 | 9110 [186:£17 [139:+14 | 9314 [125:416 | 6148
| R | 273 [186:x21 10813 | 7914 | 8914 [209-+24 (14916 | 99+18 13316 | 7111
)
3 soo~ege | L | 24%5 [156+18 |89+9 | 6448 | 70+8 [150:£18 101414 | 7549 | 8012 | 566
| R | 244 (16020 | 9612 | 73211 | 669 [150-£17 10418 | 7711 | 83+15 | 486
700~g99 | L | 193 10815 | 7115 | 518 | 397 [105311 | 7511 | 5012 | 6110 | 3748
| R | 222 [120%12 | 76415 | 5047 | 49+9 [118-+16 | 8018 | 5948 | 769 | 3748
oo~1099 | L |19H4 | 9714 | 65410 | 4626 | 4135 | 95H11 | 799 | 49+7 | 6312 | 3145
R | 184 [107H13 | 6912 | 448 | 427 [107:+10 | 8012 | 508 | 6711 | 294
1H00~1199 | L |18%5 |o1t14 |54t6 | 4145 |3445 [83:+11 [ 6549 | 3845 5146 | 2543
R | 1943 |84+11 | 5348 | 3646 |38+5 |81+5 | 6348 | 3145 |d48:+4 | 2543
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. i v |
Brain Wgt. Side I i N
A B C A B A B

1200~1299 L |23+4 |84+8 |65+9 |42+6 |39+5 |88+9 | 63+8 [41%+7 | 6147 |33+5

R | 1942 |94+9 |57--6 |39+5 |36+4 |78+12|59+2 | 375 |47+6 | 27+2
1300~1399 L | 22+5 {93+10|59+5 | 37+H4 | 3947 |9512 (697 | 46+6 | 48:+6 [ 29+2

R | 1932 | 96-+13 | 6010 | 38+5 |38+5 |84+7 | 71:+7 | 39%5 | 58111 | 28+3
1400~1499 L |23+5 |94+13|56+t4 |33+5 |33+3 |80k6 |49:+£7 | 377 | 501+9 | 24+2

R |22+4 | 8449 |66+7 |37+5 [34+5 |83+11|51+7 |30+=4 |50+4 |29+2
1500~1599 L |20 90 55 35 35 85 65 35 60 30

R |15 100 60 40 35 75 65 40 55 30
1600~ L

R
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Fig. 12. Curves of the average values of the relative glia

density of the cortex in the gyrus top of the orbital

area by age groups.
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Table 14. Average values of the relative glia density of six layers of the cortex in the gyrus top of the

orbital area of male by age groups.

i il
Age Side I 1 v
A B C A B A B
0~1 L 4917 125+19 | 85+9 | 83117 | 7314 [105X16 | 81+15 | 6915 | 73+8 | 63+9
R 4844 11012 | 83+8 | 7548 | 85:+6 [109+16 | 69+10 | 7512 | 77+13 | 699
2~5 L 2044 | 4749 |391+5 | 42+5 | 4748 | 54+6 | 47E5 | 46-+8 | 547 | 508
R 18+5 | 47+8 |37+5 |39+5 | 45+8 | 5246 | 4148 | 4618 | 47+7 | 465
6~10 L 27+4 139+4 |33+4 |38+3 |40+7 | 606 | 517 | 44+6 |51F+5 | 56*11
R 2143 [ 4747 | 361+6 | 44+8 | 44+5 | 5547 | 44+4 | 43+4 | 58+4 | 62X7
| 11~15 L 2743 | 51+6 | 5146 .| 53+7 | 52+8 | 68+7 | 60%x10 | 44+3 |61%7 | 6418
R 17+4 | 49+6 |49+2 | 52+9 | 56+7 | 62148 | 64+5 | 6148 | 66310 | 57+4
| 16~20 L 24+5 | 48+6 |43+6 |43+6 | 5244 | 67+6 | 51+5 | 50+6 | 59+4 | 587
‘ R 25+4 | 49-+5 | 48-+6 | 42-+9 |52+7 | 63+9 |57+5 | 54+8 | 5748 | 5748
21~30 L |30+4 |55:£6 |54£7 | 5446 |62:47 | 7329 | 647 | 6911 | 7811 | 8112
R 29+4 | 57+8 | 51+10 | 58+11|66+8 | 77+9 | 73+11 1| 76+13 | 76+8 | 78+8
31~40 L 306 |52+9 {49+8 |50+8 |{63+8 |[74F13|60:E7 | 6548 | 7418 | 8019
R 29+5 | 51+8 | 52+7 | 4849 | 63+10 | 72+12 | 60+8 | 53+7 | 71+8 | 80+9
41~50 L 2814 | 45+7 | 43+5 | 5617 | 66112 | 76+8 | 666 | 721+9 | 68+9 | 85*+15
R 31+5 | 50+8 | 40+8 | 54--8 | 60112 | 83+16 | 698 | 6210 | 768 | 95115
51~60 L 30+6 | 537 | 55410 52+4 | 677 | 78+10 | 70110 | 75+11 { 88+8 | 98+12
R 3246 | 565 | 466 |54+9 | 6547 | 8611 | 6549 | 77E9 | 80k7 |101£11
61~ L 3445 | 65637 | 525 | 547 |64F+8 |[78%+6 | 61148 [6949 | 72+8 | 82+12
R 41+6 | 62+9 | 54+9 | 61+8 |[57+7 | 72+9 | 6119 | 66+8 | 75:+12 | 83+9
Table 15. Average values of the reative glia density of six layers of the cortex in the gyrus top of the
orbital area of female by age groups.
i W
Age Side I il i
| A B | ¢ A B A B
0~1 L 33+5 | 73+16 | 61411 | 598 | 6712 | 85416 | 67110 | 61+15 | 75+17 | 61+14
R 51--7 | 638 | 6912 | 6111 | 6914 | 79+14 | 71413 | 71412 | 71+16 | 61+11
2~u5 L 2244 | 4547 | 44+11 | 3945 | 49+8 | 56+5 |52+9 | 50+8 | 5048 | 50+7
R 25+3 | 51+6 | 45+6 |43+5 |50+7 |55+6 |55+7 |56+8 | 58+5 | 53+6
6~10 L 28+3 | 4817 | 467 | 477 | 465 | 59410 53+8 | 48+5 | 607 | 5747
R 20+4 | 4675 | 448 | 43+5 | 45+7 | 60+9 | 487 | 4717 | 56:H8 | B7T+9
11~15 L 2742 | 4448 | 448 | 447 | 49-7 | 6247 | 54F9 | 4519 | 54+8 | 63+7
R 2116 |481+6 | 39+7 |42+6 | 49+8 | 64+6 |54+6 | 43+6 | 605 | 69+11
16~20 L | 8347 |5548 |48 | 4448 |51+4 | 6725 |62:£7 | 5810 | 63+11 | 6512
R 34+5 | 4945 | 48+8 |45+6 |531+8 |60+9 |49+2 |63+11 | 5919 | 64+11
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i W
Age Side I I v
‘ A | B | c A B A B
9130 L |set4 |45+7 | 4046 | 5046 {6147 |64t |50+9 | 5746 | 77+10 | 6549
R | 27+3 | 48+5 |54+6 |5147 |61+9 | 7448 |59+7 | 538 | 76410 | 68410
| 3140 L |36+5 | 617 |54+6 |56+8 |73+7 |oo+8 |7ak8 |e145 |79:07 |s1k12
R | 29t2 |58+7 | 5648 |57+6 |5044 | 7544 | 7243 | 6248 | 7045 | 79+9
4150 L | 30+5 | 4448 | 4427 | 6127 |70+12| 78+11 | 63+9 |59+9 | 6547 |9axis
‘ R 13145 |43+5 | 5947 |60+8 |5144 | 7646 | 607 | 5948 | 63+5 | 80+11
| 5160 L |3 55 45 55 80 90 70 85 |05 135
\ R |30 45 40 65 70 9% 65 75 |00 [115
| 61 L |40 7 60 55 70 65 60 45 60 85
R | 55 55 50 65 65 50 50 55 85
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Fig.13. Curves of the average values of the relative
glia density of six Iayers of the cortex in
the gyrus top of the orbital area by age
groups,
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Fig. 14. Bargraphs of the average values of the relative glia
density of six layers of the cortex in the gyrus top
of the orbital area of the adult brains. -
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Table 16. Average values of the relative glia density of six layers of the cortex in the
orbital area of male by brain weight group.

I/g 29~33, 1

Btk

RCe wheb o] JE4rst MERRES KBB4 RE

HEn BrsmEe Napl, LAY TiEe B

162(5) 3 B/ITEGOSH 2 E16H ERst gt

KEARY HEY BHARZES

IS EHE 300~499¢

gyrus top of the

i i v V
Brain Wgt. Side | I v
A ] B | c | A ‘ B A B

300~499 L | 708 (18017 (100312 | 90412 [100+11 (16019 100414 | 90+12 | 80411 | 608

R | 609 [1704-20 [100+14 | 80-+8 [1004-12 [170+22 | 9012 | 70+9. | 80410 | 7049
500~699 L | 40%5 [100--13 | 7049 | 70+9 | 809 11013 | 80+11 | 7047 | 90-+12 | 80+11

R | 50+5 [1004-13 | 80412 | 6010 | 85+11 [100+15 | 6049 | 70+11 | 85--9 | 80+10
700~899 L |40+8 |80+9 |50+8 |60+5 | 7012 [100-+10 | 7048 | 60+7 |60+8 | 6047

R | 404 | 80411 | 5048 |60+8 | 70+8 [110+14 | 70+8 | 70+7 | 607 | 60+5
990~1099 L |25+3 | 6148 |464-7 | 47+7 |534+10 | 7149 | 53+8 | 5046 | 58+8 | 58+9

R | 19+2 | 5649 |42+8 |53+6 |45+5 | 73+8 |52+7 | 46+5 |58+9 | 587
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I v |
Brain Wgt. | Side [ I v
A B c A ] B ‘ A | B

1100~1199 | L | 244 | 4737 | 4247 | 4449 | 476 | 6249 | 5348 | 48410 | 5749 | 557

R |19+3 |52:+7 |48+6 |44-+7 |51+8 |59+7 | 5748 |58+8 | 6249 | 62+8
1200~199 L | 2745 | 4748 |42+9 |48+6 |54+9 | 6347 |58+6 |58+7 | 65+8 | 70412

R |33+5 | 507 |41-8 |49-+5 | 5346 | 6748 | 557 | 6212 | 68-+12 | 77414
1300~1309 | L |41%7 |65+12|53+7 | 5546 |67 | 76:+12 | 70+10 | 6048 | 6748 | 7749

R |32+4 | 60+9 |49+5 |57+7 |6148 | 7748 | 6427 |64-7 | 7448 | 79412
1400~1490 | L | 2743 |17 | 4547 | 4645 | 5247 | 68+6 | 60-£7 | 54+6 | 6410 | 6812

R | 28:+5 | 48+7 |44-+8 | 4646 | 55411 | 67+9 | 62+6 |59+8 | 6548 | 6810
1500~1599 | L | 28%3 | 4345 | 4847 | 4546 | 6547 |68+9 |48k7 | 63+7 | 6547 | 75410

R | 23:+4 | 4546 4546 |4045 |505 | 6811|5346 |48+5 |70+10 | 80--12
1600~ L |31 50 45 50 70 75 68 63 78 85

R |33 48 35 45 60 85 63 55 63 73

Table 17. Average values of the relative glia density of six layers of the cortex in the gyrus top of the

orbital area of female by brain weight groups.

Brain Wgt. Side I I B — I\ ]
A ‘ B | © A } B ] A [ B
200~499 L | 5745 [1093:11 | 65--7 | 6445 | 91414 125417 | 83+13 | 7508 | so+12 | 8512
R | 5148 | 9616 | 6705 | 58+8 | 8548 (12618 | 91412 | 75+17 | 85412 | 83+13
500699 L | 33+4 |81+9 | 7428 |6145 | 77+11 | 93+9 |90+13 | 6248 |sa+11 [ 9012
R | 3043 | 7349 |7146 |62+9 | 8012 | 97410 | 8449 | 57+6 | 80410 | 8749
700~399 L | 2744 | 55411 |59+12 | 48-5 | 6547 | 76+9 |69+11 | 61+10 | 60-+7 | 649
R | 3242 | 5946 |59+7 | 5048 | 6748 | 71410 | 667 | 68+8 | 6247 | 69+8
oo0~1009 | L |30%3 | 4845 |4sts [ 518 | 6140 |es+11 | 60t5 | 628 | 717 [76+11
R | 2545 |B54t6 | 4746 | 5346 |57--7 | 74+8 | 63+9 | 6011 | 73+8 | 75+12
Ho~1199 | L |30+3 | 5148 |4ak6 | 51210 | 5348 |e6+7 |62+8 |53+7 |6o+9 | 6319
R | 2842 | 5148 |4646 | 4646 | 4945 | 65+8 | 5246 | 5647 | 618 | 64+8
lo00~1209 | L |32%5 | 6148 |dot5 |55+8 | 61414 | 83412 | 75111 | 6045 | G612 | 72:H7
R |40+7 | 5547 | 5046 |554+7 | 53413 | 7549 | 60+9 | 60+7 | 68411 | 8010
1200~1309 | L |36x6 |63t12| 85211 |50+8 | 63£9 |77+5 |6548 |51+s | 6349 | 7411
R | 3626 |5927 | 4946 |54+8 | 647 | 72+4 | 6044 | 5547 | 65--10 | 747
Moo~1499 | L | 293 |64k10 |44k2 5148 6147 |76+9 |es+8 |50+7 | 627 | 69+9
R | 27+2 | 6316 |53+6 | 44+7 |58+6 | 7010 | 647 |52+7 |58+8 | 64+8
soo~1599 | L | % 65 55 50 60 80 65 45 65 59
R |2 65 60 55 65 75 60 50 65 61
1600~ L
R
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Fig.16. Curves of the average values of the relative

glia density of six layers of the cortex in

gyrus top of the orbital area by brain
weight groups.

V. #2845 3 #1R

IRE R (Brodmann 114 8)= REIES] BEH
of frEstz = #eE-S & deiA ¢ gloy LA o
o] A o Fifizel FE-E FH PEE, mE ¥ §BED
of S o vk Al BERel PRE FH mME
o] BT IRER #Hilel WAL 79 ko] FiLR
RB7b = o @PTERe] wREhe] kst eohm Gt

Brodmann'® (191002 AN 9 BAES] XEKE2
MM S Pgeele) KMKRHAMEE (FRse] 508K
HoBz BEAsla £RASH] BEK, BEE wes
K, IR %S Fresh e wigidEe] MR 3.07
~3.93mm 7} et Ao

Econcmo and Koskinas?® (1929)% A kK1 P{ 2ol
BRete] BFZESm Brodmann o] BZERAE o AT X

MRS fERshglvh, AR HERS Mol uiat
#%7F g 1. 8mm~4.5mm b sl3 KBS EEl A=
3.3~3.5mm, AFEFAAE 3.0~3.2mm, KERE
AL 2.7~2.8mmolx KEEBMEEEESY FHE

£ 3.0~3.16mmo]x [E¥sHEe] A& 2.25~2.37
mm, BSEERS] AL 1.50~1.58mmo] 2 KHEKES
Bo] FHERLS 2.4~2. 64mm 7t iz 3tg . Eco-
nomoof #ld RARENS KAEEL 2.0~2 4mm

olw I/ 0.20mm, 1§ 0.6lmm, [/& 0.32mm, F
& 0.18mm, V& 0.35mm, V& 0.80mmz = ¢
=

wkol RATHMEE [/F0.231mm, [/F 0.125mm,
I& 0.570mm, N/ 0.168mm, V& 0.324mm, V&
0.836mm, £t 2.254mm o] 3 Economo 2] 2.01lmm Xt}
% A

= FIRgo] REme] SR XEER 1.77mm B
o @ 2

ARBERES A% #@HE W3 Was st fn
M= (1928)% 4% 4008 2174 9] 12619 k
ME-S Akt 1/ 9 1B Aigd ka4 #he
A gL VB VR 2 WRS i BHIA
gdertn sy

Conel?'~2 (1939, 1941, 1947)-& Fizk5, &# 1A
o9 A 3EARY AMASEY KREER 9 ik
MMl el A FEAishA AAFRSIAL BEE K
HEKRS #HaRAA 1.423mm( [ F 0. 147mm, [J#
0.066mm, [ /& 0.420mm, [V& 0.130mm, V& 0.200
mm, V/&0.460mm)e] . 4:% 1fEARAA 1.44mm( ]
& 0.17lmm, I 0.045mm, 0/& 0.395mm, N/&§
0.237mm, V& 0.250mm, V& 0.342mm)e]v] /=&
SEABRAAE 1.79mm( | & 0. 217mm, [ & 0.098mm,
I/@ 0.507mm, /& 0.223mm, V& 0.307mm, W@
0.438mm)~7} feha st ot AEple] BrgEe] ARk
3 F#K 0~15S RS 1.82mm( ] & 0. 207mm,
I 0.107mm, I& 0.487mm, V& 0.136mm, V&
0.241mm, VI/@ 0.697mm)o] 3 Conel of AR A
2o} 2y ol AL HEBGE EAE Aol £BHE
HEE sl o] o= KERERETA W ¥R
B AHRY FHs

KEEETS mRqisEEe T $yEs Economo®™
(1929) Lifke] wo] Hglxw 2 Llifele BER KH9
s, WAL BIFUIREE, WhSHIRIS] =27 R MR
o WRE Zlol A¥BIrel Sl P BALMEAIC1000° 2] Wl
RARE I P HER WY PIEs d3i




— AL AR A11Y A3E FH AT —

Economo® (1920)4= IR #EMEZ TTA2] RIS i ik
W [ AW, D¢ 100, Bk 25, NI& 70~80,
Vg 60, V& 30, il 2957F "k slgn #Ee K
AFEBt= [E 19, 18 91, DA 62, 1B 41,
ICH 38, /@ 41547, V@ 89, VAJg 64, VBJE
40, Vg ¥ 52, VAWM 54, VB 24, W& i3
37, 3E 0, V, Wi #uiEs A4 sixd 3357}
52 Economo 9] 295 »tt %4 adzn &4 %+
Economo & XESIXHE S 25p F719] kS UK
HifEETo] HES 52 = HHAA  fgals &t
B Rl iR R 58D ARe §Hked
A W=l Bzl Fol3 o]z Haug® (1959)= °]
F FERT Hikol =tz Tl slot

LTEBEAL (1928)11¢ HAANKEE 1160 Hipho 28
% KB 1g10] S AhsalErE, BHEYORE R 0
wEE WEdle BEHY iAkEEe 18 13.2
I/& 75.0, 1A 44.6, IBJ& 38.4, WVig 79.0, V
J& 50.6, IAJ® 46.8, VIBJE 32.0, Z 379.60] ==t
e I 2 VEe Eool & Husst —
HeiA kol HEE H#kslZlE RSt IF 2 WE
o AL FHEe fgeld 2l 18 T3 415 WFE
7Y 39.4, 3 298.70] H3m ¥ M= IR VH
2 Vg AL THiEe Bl 2d §hv) 336 =
I FE REel &4 2A Hol Ak

B TR ES] ERy WHRES TS B
ML Yo FESH™(1928)e A% 40AFH 21
WA 2] KBS 19602 Bielschowsky #ifefaihow Hta
dhed TRMMREE, WM MR PNl &
e BEREGEDE Axsld AKREY BERNE R
dhglont FH B obuolA B RAT LK
& & glw FE Kb migie A et 8
ferh mm A# 7R Fgeln 1 e el A
i sl eh

Conel?~29 (1939, 1941, 1947)ef 4kalal #Frasiel B
HIRES HEM MEAMREEE |8 140, 1) 550,
TAR 100, IBF 85 IC/E 115 W /& 400, VAJE
120, VB/E 92. VWAJE 160, VIBJE 60, #il 1,8229]
= 4% 1EARS] A 18105 1/ 540, DAR
o5, IB/E 8, MCHE100, V /& 340, VAR 120, VB
& 129, AR 130, IBJE 70, &5t 1,7140l3 4
AR A 1@ 80, I/ 435 NAE 8, IBRE
75, DCk 75, NF# 245, VAR 93, VBE 101, A
& 140, VIB/@ 60, MGl 1,380l 3 ZHEo] 0~15k<
HEE e aREEE 18 275 1/ 177, TAR

109, OB 78, NCJ4 87, Vit 176, VA e 128, VB
it 89.7, WA 121, VIBJg 59, #il 1,058 20]5
Conel & = Mt SEMMH] Xt oy It
byl Hgsht oaee] miHMREES ks 2
gz &4 gdrh FHEO REE sk 0~1kel =
Kidl Ex 2~5igel] FwEl WAl ZA H=m
A=k

KIEREA BEMBEE W Piote XMd
Sk FHE L™ (1938)0] HAA BaHEe] imizE 2 MU
A g DA, 0B, Vigel BslA, K#HEAV
(1928)0] BA ANGEE 11619 KESZKEH WA #HEd
ul 1% ook, RifikAd kabd [ 43.8 1
35.6. 1AJ/E 34.6, IB/#38.6, Vig45.6, V& 38.0,
VAR 40.2, VUBJE 42.6, 7 319.00)x 3K RA
i 1 31, 1& 52 MNAR S50, IB@E 55 1
CHE 64, N 76, VAR 65, VBIF62, IAJE 73, VB
J& 80, it 608¢)x WiFi mgEm Sl EHIF gl H
B hEggse dx TR BEE FH84 & 6FY
BiEE hEgs] ww ZEREAS] KES 1§ 43.6, 1
& 35.6, 1/ 36.6, VFF 45.6, Vi@ 38.0, VI/@ 41.4,
iF 241.00) Hlz FHE RS w31, 1852 1
/& 56.3, V& 76, V/@ 63.5, 1@ 76.5, &} 355.3¢]
Ha FEe] Rie] 29

V. &

EEE EHA BF FERYE 865%7A9 JlE 68
, &F Fhi= Y8 617 o Juig 5308, i 121
e MBS HEE sld R MAFBrodmann %
1 ES B MEFSE A Mete KEBE, HE
B EAREE 4 AHY BEANHES #hsld
EETER, BEDNRL FHE GMste FE 9 M
\Einel vtz BEE Jukdld oot 2e R
£ A+

1. REEAL O~1ikol A RAES] 80~82%>} 5%
o~Gikoll 95~96%7F =l A9 ERIFE 11~151%0]
RAfS} ZA 5 3 405k Dl el &= WA 8+ fHme] ¢t

BRERY MATLMIE 5tk 2. 24mm, %k 2. 26mm
ol Az, MEFEE slch

HEEK) KEEY Wees BES 1,100~1, 199g
7R el et WA A HI otke MES
W®imel whak HT @tz ek

2. ¥y IRAITEEE O~ Ais w2
2~Bi A AEiE WA stel WAfESE AL A Ha

E

I




——EHEE ¢ AKKSITEE ARAE(Brodmann SUFBEST) BE—

11~18874 {xiRs] WA Ste] RASHIZ = Qebrb 2k
T e whed 53 gmelaz gleh. AT
+ 506~5350] t}.

HEE icMBEE) BEEIS] WK KESe
A wE Fu MEE 1,100~1,199g7h A = 483 W
it RAfS RA Ho o this MER Hind o
2} & BEhe glod BT MAake flirge] ok

3. M BEMRBEE 0~1kAde wo} Y
By iRt R e Yo S WMdeld 2~5id
o REMIT ¥ 2t g we Hikpwen
sk ik HE¥Y BRAKREES RAFHHE
593~615¢] i fHEAY MiISHMREER T T )

Y BEAREEYS MEEY Wge KER
300~499g wlol &= ks En BEE 1,100~1,199¢
72 e Wete BREMT a2 s KEEEN
of wtel ®inslehrl MES 1,400g Bl EkolAE A B
Psta gt

4 WY WRaREE 9 BHy BrHakBEd
HAE 9 25652 g 2o

(FRTE & o] g Bills] HUEHst 74 20
Fholl SffAl PR RAE el BEAKRRY B HES
#£irlg)

ABSTRACT
Contribution to the Studies on the
Cytoarchitectonics of the Orbital Area
(Brodmann’s Area of 11) of Korean
Cerebral Hemisphere
Woong Han Choi, M.D. and
Myung Bok Lee, M.D., Ph. D.
Department of Anatomy, College of Medicine,
Seoul National University, Seoul, Korea.

This investigation is a study on the cytoarchitectonics
of the cerebral cortex in the gyrus top in the orbital
area of 121 Korean brains(68 brains of the male from
the newborn to the age of 85, 53 brains of the female
from the newborn to the age of ¢1).

The thickness of the total cortex ard ezch cortical
layer, the relative neuron density ard the relative glia
density in(1001)° of each cortical layer ard the relative
total neuron and glia densities of the cortex were
observed, and the results were summerized as folls;

1. The mean thickness of the cortex in the Q~1

year group was 1.73~1.87mm, which was 80~82%

of the adult cortex thickness and increased rapidly to
2.12~2.18mm in the 2~5 year group which was
95~96% of the adult cortex and then it increased
slowly to the mean thickness of the adult cortex in
the 11~15year group and therafter it was relatively
stable but after 40 years of age it decreased slowly.

The mean thickness of the adult cortex was 2. 25mm.
The thickness of the cortex ircreased rapidly as the
brain weight increased to 1,100~1,199gms and there-
after it increased very slowly as the brain weight
increased.

2. The highest neuron density inthe 0~1 year
group decreased rapidly to the adult mean value in
the 2~5 year group and thereafter it was relatively
stable. The mean neuron density of the adult cortex
was 506~535.

The neuron density was highest in 300~499gms
stage of brain weight and it decreased gradually to
the adult mean valve in the 1,100~1,199gms stage of
the brain weight and thereafter it was relatively stable.

3. The highest glia density was observed in the 0~
1 year group but it was lower than the neuron densi-
ty in the same age group and it decreased very
rapidly to the minimum value in the £~5 year group
and following this it gradually increased. The mean
glia density of the adult cortex was 593~615 and
this was higher than the mean reuron density of the
adult cortex.

In the 300~499gms stage of the brain weight the
mean glia density was highest and it decreased rapidly
to the minimum value in the 1,100~1, 199 gms stage
and thereafter it increased gradually as the brain
weight ircreased.

4. The ncuron density and glia density had no

sexual differerce and the left-right differerce.
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