Ao A AP F4%
The Seoul Journal of Medicine
Vol. 9, No.4, December, 1968

#@E A K BGER IS (Brodmann % 6 HESH)
MRS

Contribution to Study on Cytoarchitectonics of Premotor Area (Brodmann’s Area 6)
in Cerebral Cortex of Korean
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Table 1. Brain materials, classified by age groups and brain weight groups
Age o~1”‘ 9~5 | 6~10 11~15‘ 16~20 | 21~30 | 31~40 ) 41~50 j 51~60 | 61~
8Nleiw 7 4‘9 10 11‘8}4’7
Wat. 300~499‘500~699‘700~899 900~109911100~1199 1200~1299 1300~1399\1400~1499[1500~1599] 1600~
N21219}10 16\14112'31
Age | 0~1 ] 9~5 | 6~10 11~15| 16~20 | 21~30 ’ 31~40 ] 41~50 | 5L~60 | 61~
RERE ] 12 7 7 { 7 8 ’ 5 \ s | 4 5
Wat. 3oo~499[500~699}700~399900~1099i1100~1199}1200~1299 1300~1399}1400~1499\1500~1599 1600~
N5|"11815111|7 6[4j1
Table 2. The average brain weight with S.D. in FRI=J v)g B T HEILSBRTE %E s
. cachage ?}fss L AsxHmES Ul TS (10007 B As,
Age iN 3 H N ‘ g3 B4R dkigel A o BTN whcil 2 BE
. : B FHEEHE THEMRE BMEOL SE AR i
0~1 [ 6 634.2i219.9“ 618.7--168. 4 ﬁﬂﬂ_@ Mgt AT BlMet At
~ | W3l o,
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6~1oi 71 1214.1472.7 1 71 1180.61 2078 (100:)° A9} MiflE o5 ol#E MHKRES Ml
11~15 | 4| 1o3L8t157.7 | 7| 1195.3+149.2 (4-[1&13@%43;}@%? dehar ek frfifel AIHINAIIREE
) — — ‘ o] A REARS MEEmEE e A,
6~20 91 1353.8+121.4 | 7| 1289.7:4-1%.6 1 fl-‘—’l -
21~30 10; 1362.4-5105.4 | 81 1206.3--166. 8 A %/[-‘%ﬁ” o] P D SIS Ao 28 Yy
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Fig. 1. Mean brain weight on age group.
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Table 3. Average of thickness of cerebral cortex, relative neuron density and glia density in premotor
area of Korean adult brain
\sw A. Thicknes of cortex(x) B. Relative neuron density(cell) | C. Relative glia density(cell)
S \ )
Side Q ) . < 3 ‘ o3 3 ko]
N b _ R
La)h 29 17 29 ‘ 17 29 17
L 262.3431.7 278. 62230. 4 12.8+3.2 12.7t1. 6 30.1+4.9 29.514.0
I R 264.47129.5 273.41-29.5 12.4+1.6 12.8+1.8 31.9+4. 8 29.713.2
I .
L 149.914-18. 2 140. 2:+19. 8 72.6+£8.5 | 67.919.8 43.1148.2 42.2+3.8
I R 153.51£22. 4 133.0£15.7 74.2+10.6 72.4710.2 44.1+5.7 42.474.9
L 884.51-95. 8 886. 8:1-89. 4 43.414.9 43.015.9 44, 0+4. 8 42.314.5
a
R 892. 6+:120. 8 896. 0-92. 3 43.51-4.9 44.31+4. 8 44.6+5. 2 44.7+5.8
T |b L 37.81-4. 0 36.513.9 56.216.3 51.1%5.2
R 38.143.7 35.6144.1 56.31+5. 8 53.315.5
L 35.316.5 30.3+3.6 71.71-8.6 69.319.6
c
R 36.61+4. 8 29.24-3.2 74.78.3 68.6:1-7. 2
L 151. 74+21. 6 147. 14-16.9 53.616. 1 52.1+7.8 80.64-8.8 75.214:8. 6
¥ R 163.418.5 148.2+14.7 53.1+4.9 49.4+6.4 79.1.-8.4 74.748.1
L 439. 32-47. 3 442.37+-48.6 40. 8+5. 2 38.814.8 75.8+7.9 75.6-£7. 8
a
R 436. 31+50. 6 467. 0=50. 4 39.614.4 39.6+5.1 75.1:£7.8 75.518.0
A
b L 30. 614. 1 30.31-4. 4 72.2:18.0 68. 616.9
R 29.2+3.4 28.0+2.9 79.8:+8.6 71.4:+7.4
L| 1221.2-+207.0 | 1217.2:+196.7 40.1+5. 8 39.5+3.6 79.0£9.0 76.41+7.8
a
R| 1204.6+186.7 | 1227.0-176.0 38.2+4.6 39. 3+7. 2 81.7::8.4 74.118.0
it .
b L 24.6+3.7 21.7+3.8 84.9:t9. 2 81.7+8 4
R 21.174-3.3 20.0+2.3 82.88.7 87.41-9.6
L| 3108 9-t412.7 | 3112.24370.6 391. 640. 2 372.8+41. 2 637.6:169. 8 611. 9--64. 2
Total |p| 3114, 84356.5 | 3144.6--346.3 | 386.0439.8 | 370.61:39.7 | 650.14:70.6 | 621.8163.8
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Table 4.
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Average values with 8. D. of the thickness of the cortex, relative total neuron density and
relative total glia density in age group

A. Thickness of cortex(u) B. Relative neuron density(cell) {C. Relative glia density(cell)

Age |Side

r 2 £ s 3 R

L | 2550.3362.3 | 2490.1+263.7 | 801.2+86.5 | 830.0--105.4 | 725.88--86.7 | 747.1496. 8
0~1 | R | 2532 7-t272.5 | 2574.34275.4 | 794.5--82.3 | 777.3-492.7 | 785.1192.4 | 787.9-4-92. 4
L |2090.34306.4 | 2790.2143045 | 473.1+49.3 | 443.2459.3 | 535.9456.4 | 561 1462 3
2~5 | R | 2052943028 | 2967.8+298.6 | 478 7448.7 | 455.7457.7 | 547.5-58.7 | 57L 14+57.8
L | 3103.54352.4 | 3084.2:-319.4 | 360.6-38.6 | 379.4--43.9 | 476.1+50.2 | 529.6-+59.6
6~10| R | 3066.0--486.7 | 3110.4::327.7 | 365.4-437.4 | 390.4-552.7 | 474.3-53. 4 | 514.4--52. 4
L | 3129.6-£362.4 | 3162.2:335.3 | 335.4430.2 | 345.7--36.4 | 528.0+613 | 469.0+53.6
H~150 R | 3179.54-320.6 | 3159.7+326.7 | 324.2435.3 | 353.4-4-43.6 | 528 34586 | 502 4--55.7
L | 3114.6+342.4 | 3134.9396.8 | 352.5:-36.7 | 368.44-39.2 | 566.19-62.0 | 530.0462 4
16~20) R | 3101.4:5340.8 | 3119.3-4:382.7 | 360.9448.1 | 37664421 | 476.6.151. 1 | 582 41649
L | 3097.5+320.6 | 3105.91346.5 | 388.8142.4 | 88L.5--41.6 | 645.2--72.4 | 595. 1--60.2
21~30) R | 3088 7-356.2 | 3164.7342.3 | 373.137.8 | 370.6+39.4 | 634.6--69.8 | 596.8--63. 8
L | 3080.24306.5 | 3117.4+327.4 | 401.0-42.3 | 384.2:440.7 | 63674847 | 644.6+72.7
31~40) £ | 3148.7+392.7 | 3110.7--316.7 | 408 442.9 | 38401424 | 669.1--82.5 | 650.1--68.8
L | 3162.64-400.1 | 3118 74-308.9 | 382.3--39.5 | 341.6--39.2 | 620.3-71.9 | 6046163 9
41~50) R | 3100.8+375.8 | 3147.0-326.4 | 371.3-746.2 | 354.3438.7 | 643.4--74.3 | 637. 1-465. 6
L | 3046.04£312.2 | 3040.1-+315.6 | 379.6250.4 | 395.0--40.8 | 749.5-89.7 | 760.0+82 4
51~60| p | 2088.14-353.0 | 3013.4--345.3 | 389.6--39.7 405.04-43.2 | 784.8+83.6 | 840.0--89.7
L | 3086.62-380.6 | 3120.1--360.4 | 360.6--43.6 | 345.0441.1 | 662.8+73.4 | 610.0-+72. 0
61~ | R |3090.64-378.4 | 3253.34379.8 | 355.8439.7 | 340.04-38.6 | 625.2-470.5 | 585 0--63.7
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Fig. 2. Mean thickness of the cortex at the top

of gyrus in the premotor area by age.
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Table 5. Average cortical thickness of each cortical layer in micron in age group of male

Age |Side 1 I v v l'
| L | 22114283 | 13024184 | 742142013 | 143.50-12.5 | 371.2-+54.7 | 942.2+125.6
0~1 | R | 233.3+20.6 | 130.1%10.1 | 723.34-108.3 | 136.0:£21.6 | 381.1141.9 | 928.9-:158.9
L | 26514381 | 145.9t25.1 | 877.94-130.9 | 169.3522.9 | 407.7+82.4 | 1124.14199. 2
2~5 | R | 265.1444.8 | 146.9--22.4 | 878.9+102.4 | 167.5-18.1 | 399.9:463.2 | 1094. 6:-218.9
L 260.3+18.7 | 156.5-F13.1 | 902.94 70.4 | 169.1--18.7 | 429.5+30.7 | 1185.2+116.3
6~10| g | 973.9+433.1 | 161.3+20.3 | 886.74- 96.3 | 165.119.3 | 437.1452.0 | 1141.9+90.9
L | 256.8448.0 | 154.7-F1L5 | 900.04-138.4 | 176.8429.9 | 448.0--18.9 | 1193 3+228.8
1~150 p 1 268 0+22.1 160.0--13.1 | 923.3+ 78.4 158.02-13.3 | 443.5--44.3 | 1226.7--201. 6
L] oizetd29 | 14824213 | 910141725 | 145247138 | 441.5+57.6 | 1197. 0+141.9
16~200 g | 260.7+32.5 145.2--18.1 | 897.4+152.0 148 2+-18.1 | 435.1:+59.7 | 1214. 841173
L | 98154317 | 141.3+20.5 | 870.74146.9 | 144.0-20.8 | 438 7:-41.7 | 1221. 3-+166. 4
L 21~30) g | 974.7437.6 | 144.0+20.8 | 888.04109.9 | 154.7--26.4 | 430.0-161.1 | 1197.3+158.9
| L | 256.3+37.1 150. 7--17.3 | 883.3+144.5 | 150.7-517.3 | 429.54:73.6 | 1209. 7--137.9
‘ 3140/ g | 26321959 | 155.5::16.3 | 896.31419 | 160.3617.9 | 444.3%82. 4 | 1220.15161. 1
| L | 246.7430.9 | 159.5--20.8 | 903.51116.8 | 162.74-18.7 | 453.5469.9 | 1236.7+162. 5
| 4~300 p ] 253.1+12. 3 162.7+-18.7 | 893.3-145.9 178.426.7 | 433.3+48.0 | 1180.0+176.8
L | 253.3426.1 156.0-22.1 | 876.7+ 87.9 | 160.0216.1 | 426.74-48 4 | 1173.3--181. 1
51~60) g | 273.3+29.5 148.0-13.3 | 886.7- 87.2 166.74-17.6 | 426.7-67.2 | 1186. 7--71. 1
L | 950.4+18.7 | 158.9+17.1 | 874.44 723 | 170.4:-15.7 | 436.3-65.9 | 1196. 2--68. 3
6~ | R | 265.6225.7 | 146.1-+13.1 | 8823+ 84.1 171.7426.4 | 436.3-48.0 | 1188 6-111.9
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Fig. 3. Mean thickness of six layers of the cortex

at the top of gyrus in the premotor area
by age.
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Table 6. Average cortical thickness of each cortical layer in micron in age group of feamle
Age (Side I It )i v 1 |
L | 2227+27.5 | 128.8410.9 | 743.7+124.5 | 125.9417.9 | 371.2+62. 1 | 897.8+180.8
0~1 | R | 258.4+30.9 | 136.0+17.6 | 758 5= 84.8 | 159.7419.5 | 408 4--27.5 | 853. 3+183. 2
L | 256.0+27.7 149.3417.1 | 840.0+-162.4 | 153.9+19.7 | 428 8+47.2 | 1142 2--165. 1
2~5 | R | 270.1+28.8 | 156.0-+15.7 | 855.5126.1 | 16404221 | 426.7-555.5 | 1095.5--152.5
L | 27004264 | 157.5416.2 | 885.7+ 97.4 | 163.3+19.5 | 461.0+48.8 | 1146. 7--136.9
6~10 R | 207.1+20.5 | 167.6419.5 | 887.64104.4 | 19814211 | 432 47-50.0 | 1127. 6-168.5
L | 282 1%19.5 160.3--20.3 | 928.9.-130.1 180.3-520.5 | 456.3--50.1 | 1154. 3-F171. 2
H~15| g | 29844221 | 165.1+9.3 | 925.6+117.9 | 197.6+27.5 | 448 3434.1 | 1124.7--215.2
L | 26674307 | 152.4+12.0 | 913.87166.4 | 152.4:30.1 | 434.8+88.8 | 1214.8-132.8
16~20) p | 266.7434.9 | 144.8F13.1 | 909.0-167.7 | 166.9+23.5 | 435.2+71.2| 1196.7--116.8
L | 28. 3+19.5 133.3:-23.5 | 902.7--124.0 | 128.022.9 | 433.3+96.7 | 1223.3-153.6
21~30| p | 274.3432.3 | 121.5+19.7 | 898 24-110.7 | 141.0415.2 | 472.4-r91.2 | 1257.3+152.8
L | 277.8+13.3 | 144.0+31.2 | 882.7+125.6 | 170.7--28.0 | 442 7--89.0 | 1200.0--122. 4
31~40| R | 280.0+13.1 138.7425.1 | 900.0--108.3 | 165.3419.7 | 458 7-575.3 | 1168 0--191. 1
L | 26674275 | 149.3422.9 | 860.0+142.4 | 156.0422.1 | 460.04:56.5 | 1226. 7--152.0
41~50| p | 963.5444.3 | 148.8129.6 | 886.7+125.9 | 141.3+1L5 | 466.7-+89.1 | 1240.0--104.8
L | 266.7+324 160. 0:517.5 | 853.3+108.5 | 186.7+18.9 | 426.7--64.7 | 1146.7--189.6
51~60| R | 9266.7+83.2 | 133.3::16.3 | 880.0-112.2 | 160.0-17.4 | 426.7-562.5 | 1146.7-+192.4
L | 203.3+34.7 | 186.7421.2 | 826.7+ 95.4 | 186.7420.8 | 426.7--62.4 | 1200.0--182.7
61~ | R | 266.7+31.0 | 186.7420.6 | 880.0+ 98.4 | 213.3+23.9 | 453.3+68.9 | 1253.3+184.5
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Table 7.

—&7ek: : BEACCSEDRT Y MiamRBNHE mil-

relative total glia density in brain weight group

Average values with S.D. of the thickness of the crotex, relative total neuron density and

A. Thickness of cortex () |B. Relative neuron density(cell) |C. Relative glia density(cell)
Brain Wt. |Side
| 3 < ) F ) <
300499 | L | 2160.0 2306. 04+270. 4|  910.0 879.3+112.8 | 745.0 767. 24-95. 7
~ R | 2173.3 2272, 7°F262.7|  880.0 863.7C99.6 | 760.0 797. 81-96. 3
500~699 | L | 2720.0 2796. 1 765. 0 706. 0 650. 0 680. 0
~ R | 2733.3 2669. 1 740. 0 721.5 675. 0 635.0
700~899 | L | 2960.0 2866. 6--302.7  580.0 610.4-75.4 | 590.0 606. 8+-65. 8
R 2910. 3 2913. 24-322. 4 660. 0 601. 01-68.7 580. 0 614.5165.9
000~1009| L | 2988.0:-329.7 | 3011.5-342.7  406.6-51.3 | 471.952.3 | 564.0--63.1 | 580.0463.4
R | 2956.44312.6 | 2904. 51336. 5\ 457.4+52.7 | 460.9+52.6 | 549.6--50.4 | 608 6166 3
00~1199 L | 3150.3::356.3 | 3116.84:382. 4] 373.3--39.2 | 380.6+40.2 | 512 1457.7 | 508.9-57. 6
1100~1199) g | 3129 7-352.4 | 3174.97386.1| 382.5143. 4 | 3920424 | 524 64542 | 257 061 7
900~1299| L | 8071.04-342.4 | 3036.9--337.8  380.5+42.8 | 398.3-741.5 | 523.1-58.4 | 603.8--68.2
1 R | 3103.1+347.2 | 3058.7-:342.9| 391.9+44.9 | 397.1+41.3 | 545.7160.8 | 593.3-166. 1
1300~1300| L | 3094.8£327.8 | 3122.94336.5|  408.2+42.1 | 347.47-39.8 | 601.0--74.9 | 507.4--50.3
R | 3118.3-:356.4 | 3079. 11320. 3] 414.7-42.7 | 364.3-£39.9 | 581.2467.3 | 499.9+55 8
1400~1490| L | 8127.4£382.3 | 3082.14352.7  395.3+41.9 |362.2:038.7 | 577.6t63.1  570.1--62.4
R | 3101.3:+372.4 | 3032.81348.2 412.0+44.3 |367.6139.2 | 541.6--60.8 | 578.5163. 6
1500~1599| L | 8078.2:.326.5 | 3139 943626 363.6:38.7 | 530.0461.3 | 536.4456.2 | 415.04-52. 7
R | 3050.44352.7 | 3146.6.5359.4) 346.5+36.4 | 540.0--60.9 | 557.0-:58.4 | 415. 051 4
1600~ L | 282.9 390. 0 520. 0
R | 2844.0 340.0 515. 0

Table 8.  Average cortical thickness of each cortical layer in micron in brain

weight group of male

Brain Wt. JSidel I I I v v ‘ W
300~499 L 213. 3 120. 0 520.0 133.3 306.7 I 866.7
R 213.3 120.0 560. 0 106. 7 333.3 F 840.0
500~699 L 240. 0 146. 7 706.7 133. 3 400. 0 f 1093. 3
R 226. 7 133. 3 733.3 146. 7 413. 3 ’ 1080.0
700~899 L 213.3 160. 0 966. 7 160. 0 426. 7 1033. 3
R | 2867 133.3 870. 0 133.3 4267 1080. 3
900~1099 L 273.34-53.3 146. 4122. 1 905. 1-+129.9 | 161.3+21.9 J 420. 8-+-84. 0 1081. 1+122.9
R 266. 9-123. 2 154. 7+25.1 889. 24-136.3 | 166.4+19.5 ’ 400. 81+63. 5 ’ 1078.4+88. 3
1100~1199 L 278. 1+46. 1 155. 5-1+26. 7 915. 3+164.0 | 164. 0-1-10. 4 434.7+85.6 1202. 74-88. 3
R 262.1+33.9 137.3+18.7 891.3+88.3 160. 3+16. 8 446. 71+94. 7 1232. 0+70. 7
1200~1299 L 256.81-27. 7 150. 1+17. 3 888. 3:-100.8 | 169. 1--17. 1 425.1+89.1 1171.6--88. 8
R 271. 71+46. 4 153.1+18.1 906. 71136.0 | 166.71+24.5 431.6149. 3 1173. 3--88. 5
1300~1399 L 261. 11-26.9 151. 7+19. 2 907. 7£111. 7 | 149.9+19.2 430. 0+57.5 ‘ 1194. 4-1-75.5
R 265.51+30.7 150. 7-+16. 3 882.91104.0 | 163.5+-28.5 440. 4-+-67. 3 1215.2+79. 2
1400~1499 L 263. 5439.5 151. 7-+22.9 902. 1-+155.7 | 161.1-+20. 3 431.2+58.9 1217.81+189. 6
R 270.9+34.9 154.7+19.2 887.9-1-136.8 | 163.5+24.3 428. 81+81. 9 1195.54+201. 1
1500~1500| L | 24916125 | 133.3+14.1 | 897.7+82.8 | 143.512.5 | 427.9066.4 | 1226.7--206. 9
R 256.8+25.1 145.7-+12. 5 884.5+114.7 | 161.34-21.9 422.1488.0 1180. 0--108. 5
1600~ L 213. 3 133.3 883.3 133.3 400.0 1066. 7
R 240. 0 186. 7 897. 3 160. 0 506.7 853. 3
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Table 9. Average cortical thickness of each cortical layer in micron in brain weight group of female

Brain Wt. (Side I 1 11 W v Vi
L1 29210961 | 124.0413.1 | 661.34110.9 | 129.3+20.0 | 332.0--54.1 | 837.3169. 1
300~499 | g | 248.839.2 129.3410.7 | 640.0-4-200.8 | 131.0--21.3 | 301.3426.1 | 822.34:200. 1
L| 3200 160. 0 683.3 146.1 380. 0 1106.7
500~699 | g | 266.7 160. 0 666.7 133.3 373.3 1069.7
L | 236.7-20.2 | 143.3418.8 |823.3:0142.5 | 146.7-:20.4 | 423.3492.5 | 1093.3+104.9
700~8%9 | & | 970.043L.0 | 153.3416.4 | 783.3:-100.2 | 170.0+:21.9 | 413.3::89.5 | 1123.3--100.0
Ll 25131979 | 144.0417.7 | 832.0+128.8 | 144.0-£20.5 | 478.24-103.4 | 1152.0--74.9
900~1099 R | 264.8+26.0 144.8--19.5 | 769.2--104.5 | 154.34-30.0 | 398.1--68.7 | 1173.381.8
L | o86.0+28.5 | 151.2+20.8 |897.1°-160.0 | 165.9--30.9 | 423.7:£76.0 | 1192.0-:60.5
1100~1199| g | 304.0+-28.0 138.4412.8 | 924.7--145.6 | 177.94-48.8 | 477.6+94.9 | 1152.3+91.7
L | 25874240 | 14804240 |889.6:-182.1| 153.6:-24.8 | 410.7259.5 | 1176.3+77.1
1200~129] o | 981.3498.0 | 155.7--27.5 | 906.7--129.6 | 178.7-528.0 | 441.1:+54.7 | 1095.2+108. 3
L | 281.3113.3 | 165.9+18.4 | 921.14-134.4 | 176.8-529.9 | 446.7--96.7 | 1131.174-100.3
1300~1399) R | 289, 1+24.5 155.74+18.4 | 918.8-152.5 | 198.9--33.3 | 432.1449.0 | 1184.5:-99. 2
L | 260.8442.1 | 149.7420.1 | 906.7--58.1 | 148.0--13.3 | 456.7--89.1 | 1206.7-137.5
1400~1499| ¢ | 950.1-+47.5 134.7--18.9 | 880.0--81.1 | 148.0--23.2 | 426.7--68.0 | 1193. 3--147.7
L | 2933 133.3 946.7 133.3 433.3 1200. 0
1500~1599; g | g66.7 133.3 | 800.0 133.3 480.0 1333.3
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of the cortex at the top of gyrus in the
premotor area by brain weight.
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Fig. 12. Mean relative glia density of the cortex at
the top of gyrus in the premotor area by
brain weight.
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ABSTRACT

Contribution to Study on Cytoarchitectonics
of Premotor Area(Brodmann’s Area §)
in Cerebral Cortex of Korean

Jae Kyu Kim, M.D. and Myung Bok Lee, M. D.

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

The cytoarchitectures of the cerebral cortex in the
premotor area (Brodmann’s area 6) of 147 Korean
brains (male 79, female 68) have been studied. The
thickness, the relative neuron density and the relative
glia density were analysed by the age and the bain
weight.

1. The mean thickness of the cortex at the 0-1 year
age group was 81 per cent of the adult cortex and
increased rapidly to the average value of the adult
at the age group of 6-10 years. The highest value was
found at the age group of 11-15 vears and was

corresponded to that of the 1100-1199gm of the brain

weight. The mean thickness of the adult cortex were
3. 11 mm in male and 3. 12mm in female.

2. The highest neuron density in the 0-1 year group
decreased rapidly to the adult mean value a* the 2-5
vear group and thereafter it had no significant chan-
ges. It decreased to the average values of the adult
when the brain weight was 1100-1199 gm and thereaf-
ter it was relatively stable.

3. The relative glia density was very high in the 0-1
year age group and decreased rapidly to the average
value of the adult at the age group of 2-5 years. It
was minimum at the age group of 6-10 years and
thereafter it increased corresponding with increasing
of age. At the 300-500 gm stage of the brain weight
the mean glia density was highest and decreased to the
minimum value at the 1100-1199 gm and thereafter it
had no distinct changes.

4. The neuron density and glia density had neither

sexual difference nor left-right difference.
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