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Comparative Studies on Effects of Aging and Gaining of Brain Weight
on Cytoarchitectonics in Primary Somesthetic and Motor Cortices of
Postnatal Human Brain
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Table 1. Materials used in present observation: The brains classified by postnatal age- and the
weight-groups and their distributions
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Fig. 1. The age-weight relationships of brains from
both the sexes used in present observations.
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Table 2. Mean brain weight in each age-group of brains for Brodmann’s area 2 and 4 respectively, in
both the male and female sexes

Age 0~1 2~5 6~10 11~15 16~20

Area2 | N. 10 13 7 4 7
il Wgt | 694.7--137.1 1,077.34+142.9 1,212.2+108.2 1,337.5+154.9 1,376.7+137.2
ale
Age 0~1 2~5 6~10 11~15 16~20
Aread | N. 8 10 9 4 10
| Wgt | 553.0%255.6 1,082.0+107.1 1,151.5:+142.0 1,240.0+131.1 1,337.6+238.5
| Age 0~1 2~5 6~10 11~15 16~20
Area2 | N. 10 10 11 7 . 7
. Wgt | 649.7+123.7 1,012.7:132.1 1,090.22238.1 1,251.0+183.4 1,294.6=115.4
emalte
Age 0~1 25 6~10 11~15 16~20
Area 4 : N. 3 15 7 5 7
| Wet | 536.05228.0 1,067.0-167.2 1,084.0166.1 1,219.04118.0 1,300.71149.2
Age 21~30 I~d0  41~ED 51~G0 6L~ Total
Area 2 | N. 13 14 11 13
- Wgt [1,440.74108.5 1,376.0- 83.7 1,417.5+150.8 1,278.6--96.9 1,355.04100.1 =9
ale
Age 21~30 31~40 41~50 51~60 61~ Total
Aread | N. 18 19 13 16 8
Wgt |1, 426.0:-126.5 1,456.0+100. 8 1,347.0+159. 5 1,279.0433.4 1,326.5+-154.6  11°
1' Age | 21~30 31~d0 41~50 51~60 60~ Total
Area2 . N. 16 15 9 1 —
| Wt |1,241.5+136. 4 1,271.0499.4 1,273.34124.3 1, 271. O~ — 86
Female .
’ Age 21~30 31~40 41~50 51~60 61~ Total
Area 4 | N, 15 17 10 6 4
‘ Wgt (1,380, 64125.8 1,393.0£65.3 1,279.0:-125.6 1,227.6%39.3 1,261. 1=171.4 %
50 45 100gmk InBohel 6RO R B} AE 10BED
A Boste Bikdr wioh zhe] o) R #TolA o g E R
< il & SR A o1 SR A A #HES 97
R0 TERE 0 EETYE 4 CRAME  Aste] 84 Mkt M EE EHeEmEK (Brodmann % 2 S8
o AFol A HEFURE WE N BESNEE £ 1 o EESSEE (Brodmann & 4 55
Bfis) WorEe FAETHERS 2410 ke EHERES o| MARELEIRS| HEk
BET o2 FiEMY IR sy 2
AT et A EEBHY UE AEEATNS b
o] el M IEENEE 6L EY A MEEY A A-1. HHERKESER e Brodmann &2 2 4%
o g2 el AL MRt FESS o 2d £ BATER THAS $3-1 2 3234 2w
Bol Aok B2 AE AL 1) TESd 2ol E E2-1-1 % 2-1-28] MRS
ARz & HEY M P g BE—E —A BEEEETHES SBBRENES 2= BEES
fE¥olel A T e EEEE H¥Noz =1l JlserRe] 2 S Ao A 1,907~2,280u, 7 #445
& S & FEire Masle MAE FoE 2 Brol Aol A 2,507~3, 264y, ZTiEAE L) 2 frETe
# 1@ 25 uieh 2ol el A 1,915~2,300p, [l &4 2382 Ao A 2,603~

| 3,253uRe) Qo] FhMAtE Wihete ¥4 HEEY
Baol ATEBEA &2 ATEEEEL D Ry




—REE - FEE  ABGON Y BEERE, R E—

Table 3-1. Statistical phases on thickness, relative total neuronal and glial cell densities at Brodmann's area 2
of the primary somesthetic cortex and the primary motor cortex of Brodmann's area 4 of human
cerebral hemisphere in successive increase of postnatal age in both the male and female sexes from
the right

S Item Cortical thickness Relative total neuronal densit;- Relative total glial density
Age‘?\\A\ (in micra) (in cell) (in cell)

group - rea

in year| Sex

n. Area 2 n. Area 4 n. Area 2 mn. Area 4 n. Area2 n. Area 4

0~1  m 10 19072113 8 2629.3-:230.0 10 1138::281.2 8 1032.0::119.3 10 850-:86.4 8 687.0+7L.9
f 10 1915::205.6 8 2620.3230.0 10 11374-281.3 8 981.0+120.4 10 S71-89.1 8 664.04-79.5
2~5  m 13 2173::232.7 10 2962.6+300.2 13 623 81.2 10 439.5+103.5 13 648--75.1 10 48554649
f 10 2163+225.1 15 3008.0£291.6 10 613 87.8 15 459.54 85.5 10 666=-7.5 15 488.5461.2
6~10 m 7 21924253.8 9 3111.3+414.3 7 527-- 68.3 9 307.5+ 82.4 7 658+79.3 O 453.5+58.7
f 11 2234+250.6 7 3007.2£390.5 11 537+ 56.7 7 412.54 70.8 11 633+75.3 7 487.0-062.7
11~15 m 422502813 4 3197.3+387.3 4 477+ 73.6 4 353.5 66.7 4 6712936 4 481.5+39.9
f 7228942707 5320214317 7 5504 73.8 5 3615 8L.7 7 666--93.3 5 488.0--GL. 0
16~20 m 7 2256+278.9 10 3197.32389.7 7 5084 69.1 10 335.54 62.5 7 687--78.7 10 482.0-74.2
f 7 2231286.5 7 3171.84378.3 7 486+ 72.4 7 4040+ 59.8 7 614+78.1 7 536.0+79.2
21~30  m 13 22833:286.2 18 3154.74-433.6 13 529+ 67.5 18 397.54 61.5 13 70080.1 18 541.0471.9
f 16 2270283.3 15 3226.7::441.6 16 515+ 65.5 15 409, 0 49.9 16 669=77.6 15 520.0-£63.3
31~40  m 14 2263+206.0 19 3097.3=449.5 14 460= 66.5 19 380.54 61.5 14 681--70.1 19 498.5+67.9
{15 2239:£273.8 17 3176.0:+427.4 15 510+ 64.2 17 360.0- 42.6 15 705+83.2 17 527.5+73. 4
41~30  m 11 2260-293.6 13 3242.8--489.3 11 4974 72.6 13 349.5+ 61.3 11 733+83.7 13 534.5+71.4
f 9 2283::297.1 10 3208.7£550.2 9 497+ 77.6 10 339.0-= 54.4 O 730872 10 513.0464.1
51~60  m 13 2283--267.6 16 3074.74572.5 13 489 77.1 16 345.0:= 69.7 13 747+89.2 16 58L 5+79.9
f 12264  — 63133.4£509.5 1 507 — 6 325.0+ 69.4 1767 — 6 520.0:464.7
61~ m 6 22492814 8 3018.74320.0 6 4654 77.1 8 324.04 50.1 6 774+90.3 8 544 5463.1
T 43023.0+353.7 —  — 4 336.04 5.4 — — 4 507.0455.5
Adult  m 38 2271:-596.0 50 3158.0%441.8 38 495+ 79.1 50 378.5+ 50,6 38 703198.6 50 523.4:79. 6.
ONIoESy 38 2262:-:103.9 42 3201.84378.0 38 500+ 84.1 42 376.2% 57.6 38 6964913 42 52124716
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Table 3-2. Statistical phases on thickness, relative total neuronal and glial cell densities at Brodmann’s area 2:
of the primary somesthetic cortex and the primary motor cortex of Brodmann’'s area 4 of human
cerebral hemisphere in successive increase of postnatal age in both the male and female sexes from

the left
‘ieﬁn Cdﬂgﬁlglggxess Relative to'&ailgl rézllllr)onal density Rél;}i?é}?éﬁggﬁl density
ﬁioy?egr\.sgi\n' Area 2 n. Area 4 n. Area 2 n. Area 4 n. Area2 n. Area 4
0~1 m 10 19214207.5 8 2597.4+241.6 10 1102+£263.7 8 1076.0+128.5 10 826+83.1 8 579.0-77.6
f 10 1962+2303.3 8 2605.3+201.6 10 1074+275.8 8 920.0+148.0 10 838+=88.5 8 603.0+65.8
2~35 m 13 21194223.8 10 3024.6+251.4 13 618+ 73.8 10 440.5% 90.0 13 670£73.2 10 498.0167.0
f 10 2146£215.6 15 3047.91325.2 10 6234 93.5 15 438.0+111.8 10 636--77.2 15 502.0%75.3
6~10 m 7 2173%267.2 9 3133.3£381.7 7 591+ 61.2 9 389.5+ 7L.2 7 660+81.1 9 451.5+61.3.
f 11 22114253.8 7 3089.24352.1 11 5514 59.3 7 400.0% 76.5 11 645+73.2 7 505.5+69. 4
11~15 m 4 2277+271.6 4 3124.04329.5 4 497+ 71.1 4 378.5F 60.4 4 678491.5 4 490.5%64.2
f 7 230471273.5 5 3062.7+419.2 7 535 74.2 5 396.5+ 80.3 7 652+90.1 5 457.0%539.5
16~20 m 7 22784281.6 10 3250.04£413.6 4961 68.3 10 352.0+ 59.4 7 676:£73.6 10 502. 2281, 4.
f 7 2268+283.7 7 3101.5+469.2 4754 71.1 7 384.0% 67.4 7 661476.6 7 527.0%7L.8
21~30 m 13 2261%£293.3 18 3264.7%491.5 13 536% 69.6 18 352.0+ 53.9 13 690+67.9 18 506.5+65.3
f 16 2293+281.2 15 3169.21+460.3 16 488% 63.2 156 401.5+ 57.4 16 685+73.5 15 488.5=71.1
31~10 m 14 2290-£291.5 19 3224.6+500.3 14 474% 63.1 19 356.5+ 56.6 14 694-=83.2 19 522.0+39.3:
f 15 2278271.7 17 3125.3£438.6 16 4987+ 62.5 17 390.0+ 48.2 15 717-£81. 8 17 503.5+73.5
41~30 m 11 2280--281.7 13 3162.7+541.3 11 492-F 71.3 13 354.5F 50.7 11 747282.6 13 506.5163. 8
f 0 2300%298.6 10 3253.4+541.0 9 501+ 76.3 10 353.57F 48.7 9 735+85.3 10 490.5452.5
21~G0 m 13 2256:£271.4 16 3173.3+601.0 13 484+ 73.6 16 384. 0% 62.5 13 750+86.6 16 574.0473.8
£ 1 2240 — 6 3226.61%587.3 1 493 — 6 340.04+ 71.5 1 73l — 6 530.0+65.4
6l~ m 6 2280+279.3 8 3085.2+£296.3 6 4563 75.4 8 350.0% 54.9 6 783%£91.6 8 516.0%60.0
f — — 4 2960.04+301.6 — — 4 355.0% 52.7 — — 4 480.0£53.7
Adult m 38 22774623.0 50 3222.7+472.3 38 500Z% 80.3 50 358.0% 48.9 38 708+92.5 50 517.6+76.2
?glefgg) f 38 2280-+635.0 42 3248.1+369.5 38 4951 83.2 42 385.4+ 5I1.3 38 708+89.7 42 495.1-+59.8
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Fig. 2-1-1. Bar-graphic sets showing cortical thicknesses of Brodmann's area 2 (dotted bar) of postcentral
gyrus (a primary somesthetic cortex) and Brodmann’s area 4 (open bar) of the precentral gyrus
(primary motor cortex) in successive increase of postnatal age-groups from both the sexes on the

right hemispheres.
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Fig. 2-1-2. Bar-graphic sets showing cortical thicknesses of Brodmann's area 2 (dotted bar) of postcentral
gyrus (a primary somesthetic cortex) and Brodmann’s area 4 (open bar) of the precentral gyrus
(primary motor cortex) in successive increase of postnatal age-groups from both the sexes on the

left hemispheres.
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Fig. 2-2-1. Bar-graphic sets showing cortical thicknesses of Brodmann's area 2 (dotted bar) of postcentral
gyrus {a primary somesthetic cortex) and Brodmann’s area 4 (open bar) of the precentral gyrus
(primary motor cortex) in successive increase of postnatal brain weight-groups from both the sexes

of the right.
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Fig. 2-2-2. Bar-graphic sets showing cortical thicknesses of Brodmann’s area 2 {doited bar) of postcentral
gyrus (a primary somesthetic cortex) and Brodmann’s area 4 (open bar) of the precentral gyrus
(primary motor cortex) in successive increase of postnatal brain weight-groups from both the sexes
of the left.
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Fig. 3-1-1. Bar-graphic sets showing relative total neuronal densities in cortex of Brodmann’s area 2 (dotted
bar) and that in cortex of Brodmann's arez 4 (open bar) in successive increase of postnatal
age-groups from both the sexes of the right hemispheres.

Table 3-3. Statistical phases on thickness, relative total neuronal and glial cell densities at Brodmann’s area 2°
of the primary somesthetic cortex and the primary motor cortex of Brodmann's area 4 of human
cerebral hemisphere in successive increase of postnatal brain weight in both the sexes from the
right

@

Wgt.™ Area

group S n
| in gram \ Sex|

Relative total glial density—
(in cell)

Area 2 n.

Cort‘ical_thickness
{in micron)

Relative total neuronal density
_(n_cell)

Area 2 1.

Area 4 n. Area 4 n.

Area 2 n. Area 4

300~ 499 m
f
500~ 699 m
f
700~ 899 m
f

5 1790+224.0
6 1781+215.0
3 2075+278.6
12,140
2 21362256
7 2175%251.3

3 2313.8%198.3
5 2404.2+340.0
3 2587.6x310.3
3 2671.2£291.6
9 2841.5+423.2
9 2904.3+£39%4.3

11924181.2
11804179.1
719%123. 2
700
654+132. 3
635+131. 5

1010.8%108. 6
948.11£119. 4
849.0%103. 5
740.0% 94.5
607.3% 80.4
537. 2+ 68.8

5 868+172.2
6 8931167.1
3 740+182.1
1717
2 72241913
7 753+181. 1

5+70.6
7E£72.5
2+74.6
6180. 4
1+69. 4
4+71.3-

3 501.
5 541.
3 653.
3 625.
9 b42.
9 539.

G =~ W e o,

2458.7
5+£61. 0
12 501. 0+£73. 5
16 526.6+77. 4
26 538.0L70. 8.
19 504.3+£63. 6
18 545.7+68.7
12 541. 4£73. 4
19 528.2£70. 0
6 537.3=£70. 3-
7 529.0:£78.8
6 511.0163.6
4 589.3%68.9

900~1099 m 8 2182+257.6 11 3014.4+385.6
T 13 2242£231.8 12 3004.94:432.7 13
1100~1199 m 10 22754211.7 12 3178.2+398.2 10
f 17 2201+208.7 16 3022.3+379.6 17
1200~1299 m 22 2220+£218.2 26 3068.7£453.6 22
f 18 2277+4:221.7 19 3256.0+452.1 18
1300~1399 m 16 22192:241.2 18 3195.71+448.6 16
f 11 2263+243.6 12 3276.61458.2 11
1400~1499 m 21 2253+221.2 19 3321.7+498.7 21
f 5 2285+237.3 6 3476.0%553.2 5
1500~1599 m 6 2268+241.5 7 3093.3%£527.3 6
f 12224 6 3263.54539.1 1
m 3 2248£251.2 4 3150,7%315.2 3
f —

438.7+ 63.5
429.8:+ 80.9
399, 4% 61.5
409.7+ 58.8
382.7+ 60.4
390.2+ 48.2
376. 3+ 60.3
344. 4+ 42.4
390.0% 60.0
362. 7+ 50.6
420.3+ 68.8
370.0+676. 6
387.7% 49.7

8 7071159. 6
13 663%161.7
10 659+151.7
17 6554:158.8
22 709+148.1
18 676£146.2
16 7222-149.1
11 691%163.3
21 701£131.6
5 660+159.9
6 736£152.8
1 692
3 698+158. 1

11 474.
12 465,

585+125. 1
535+125.6
560 99.3
5253 99.3
538+ 86.2
499+ 88.4
493+ 93.1
519-4-115.1 12
510+ 99.1 19
495+109.2 6
487+121.3 7
480 — 6
508+138.6 4

18

1600~




—Seoung & Cha: Comparative Cytoarchitectonics, Brodmann's Area 2 & 4—
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Fig. 3-1-2. Bar-graphic scts showing relative total neuronal densities in cortex of Brodmann's area 2 (dotted
bar) and that in cortex of Brodmann’'s area 4 (open bar) in successive increase of postnatal
age-groups from both the sexes of the left hemispheres.

Table 3-4. Statistical phases on thickness, relative total neuronal and glial cell densities at Brodmann’s area_2
of the primary somesthetic cortex and the primary motor cortex of Brodmann’s area 4 of human
cerebral hemisphere in successive increase of postnatal brain weight in both the sexes from the
left

T Tiem ~ Cortical thickness  Relative total meuronal density  Relative total glial density

Wegt. % Area (in micron) (in celD) “in cell)

group Sex) ™ Area 2 n. Area 4 n. Area 2 n. Area 4 n. Area2 n. Aread

in gram
300~ 499 m 5 1830%213.0 3 2484.4+244.1 527, 6X75.
9G9. 51+-136.0 6 882::163.6 5 522. 5163.
2

3

f 6 1854::209.0 5 2463.41+215.2 5
500~ 699 m 3 2130£272.1 3 2626.7£251. 4 800.0+ 90.0 3 730£171.2 3 685. 08l
97.34100.8 1 749+ — 3 667.5+88.
9
9

-1

1224%175. 3 1068. 6+129.4 5 855+163.
1174+183.3
741%113. 6

3
5
3
680 — 3
9
9

-

f 12164 — 3 2712.3%328.4 7
6721142, 5 62.1%+ 69.2 2 719%182.5 577. 8175,

700~ 899 m 2 2121+213.3 9 2877,1+391.5
f 7 2146%+224.4 9O 2951. 24362. 1 643+123.8 56.2+ 72.6 7 749x173.6 567, 874

900~1099 m 8 21674:224.7 11 2901. 44:327. 4 608+113.8 11 422.82£ 59.6 8 701=*163.3 11 483.4£€l.
f 13 22014+242.7 12 2945.1+424.3 13 569%121.3 12 436.6= 73.3 13 687+152.3 12 499, 2:£50.
1100~1199 m 10 2248:+213.2 12 3149.5+421.6 10 548+101.8 12 401.0=% 59.0 10 673:161.6 12 508. 9£80.
f 17 22234:211.6 16 3063. 7+=465.9 17 536+ 98.2 16 413.7L 63.6 17 642160. 1 16 505. 072
1200~1299 m 22 2241+-223.6 26 3148.3+491.5 22 492+ 87.5 26 382,24 52.9 22 720--140.5 26 557. 6263
f 18 23054231.6 10 3202.1+471.5 18 486+ 89.1 19 375.2+ 52.5 18 630£145.7 19 511.7+71. 4
1300~1399 m 16 22514+233.6 18 3317.5+511.1 16 469+ 91.4 18 363.7=* 56.7 16 725=150.6 18 508. 0£59.8
f 11 2280+233.7 12 3225.0-+-420.4 11 513+111.2 12 38L.2% 48.2 11 705+155.1 12 511. 4£71.6
1400~1499 m 21 2276+121.2 19 3441.0-541.5 21 480+ 90.8 19 379.8% 50,7 21 723£138.2 19 506.5465.8

[l

[S3]

o = = W oo om
S ool WUl B W a3

[=)}

f 5 2223:+231.2 6 3472.84542.0 5 477+112.3 6 347.8+% 48.7 5 678%+145.7 6 551.6£74.5
1500~1599 m 6 2251+233.8 7 3102.24601.5 6 472%125.7 7 398.8+ 63.4 6 699+153.1 7 501.0+72.6
f 12241 — 6 3317.6%587.9 1 520 -— 6 3951+ 70.4 1735 — 6 545.0%£69.7
1600~ m 3 2274+248.7 4 2997.3+296.4 3 508+133.4 4 3765+ 51.6 3 696Xx168.8 4 560.0::60.2
f —_ — J— —_— J— — - —_ —_ —_ J— J—
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Fig. 4-1-1.

Bar-graphic sets showing relative total glial cell densities in cortex of Brodmann’s area 2 (dotted

bar) and that in cortex of Brodmann’s area 4 (open bar) in successive increase of postnatal age-
groups from both the sexes in the right hemispheres.
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Fig. 4-1-2. Bar-graphic sets showing relative total glial cell densities in cortex of Brodmann’s area 2 (dotted
bar) and that in cortex of Brodmann's area 4 (open bar) in successive increase of postnatal brain
weight groups from both the sexes in the left hemispheres.
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—Seoung & Cha: Comparative Cytoarchitectonics, Brodmann's Area 2 & 4—

Table 4-1-1. Distribution difference of statistical value in cortical thickress of Brodmann's area 2 of the

postcentral gyrus te that of the area 4 (summit of the precentral gyrus) in successive increase of
postnatal age in both the sides of brain hemisphere from male

Area 4 Age groups of Brodmann’s area 4(rt) i‘AreaV
4 0~1 2~5 6~10 11~15 16~20 21~30 31~40 41~50 51~60 61 avg. " Area 2

0~1 <<b?g7< 001 <. 017 <. 001 <C. 001 <C. 005 <. 007 <. 004 <025 <001 <.005 | 0~1

2~5 | <001 SO0 009 <003 <004 <015 <.023 <012 >>.056 <006 <021 | 2~5
610 | <002 <004 SpO81< 018 <016 <0.38 <046 <034 >.104 <022 <036 | 6~10
1L~15 | <001 <002 <001 Sp000<. 034 2050 >>.053 >.064 >.151 £.050 £.030 | 11~15
16~20 | <001 <003 <013 <.040 S 20< 040 >, 057 <047 >.124 <.089 £.030 | 16~20
21~30 | <. 005 <. 011 <. 031 Z.050 <. 047 <<004°> 055 <. 030 >.101 <033 <048 | 21~30
31~d0 | <007 <. 014 <. 038 . 059 . 057 <. 044 <>.0222<~ 030 >, 100 <. 032 <. 040 | 31~40
41~50 | <013 <.024 Z.030 >>.110 > 073 >>.057 >. 036 ><‘b$§9>. 102 <. 034 Z.050 | 41~50
5160 | <C0.25 <. 045 >, 074 >.130 . 104 >>. 068 >>.083 . 085 -+ 100 06 <040 | 5160

>
o]
1)
o

Age groups of Brodmann's area 4(It)
Age groups of Brodmann's area 2(rt)

>. 068
6l | <001 <002 <010 <031 <022 <018 <021 <019 <. 011 <<02§0< 050 | 61~
Adult >.082 Adult
avg, | <008 <016 <030 2.050 > 051 <040 .00 £.080 <040 2.050 ) A
Area 4 | 0~1 25 610 11015 16~20 21~30 31~d0 41~50 51~60 61~ Afjét Area 2
Area 2 Age groups of Brodmann's area 2(It) Area 2

Table 4-1-2. Distribution difference of statistical value in cortical thickness of Brodmann's area 2 of the
postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive increase of

postnatal age in both the sides of brain hemiSphere from female

\ Area 4 Age groups of Brodmann s area 4\rt) Arey
N i Adult

Area 4 | O~1 2~5  6~10 11~15 16~20 21~30 31~40 41~50 51~60 61~ 252

g~1 | <<b(1)g4< 001 <C.002 <.002 <.001 <C.002 <003 <.010 <. 001 <C.002 <5002 | O~l

9~5 ‘ £, 002 <<0°°6< 013 <. 008 <. 007 <0013 <015 <. 034 <.025 <. 013 <.009 | 2~5

6~10 © <. 002 <. 007 <<0°19< 014 <. 013 << 020 <. 024 <. 040 <C.036 <.022 <.013 | 6~10

1~15 | <005 <015 <. 025 ><_bg§4<.034 <030 <. 047 D>.077 D>, 071 >.055 <.022 |, 11~15

o
o
I
m
oo

S 2
= g
E g
$— F
© o
¢ . <. 030 - - r
| 16020 | <007 <020 <035 > 069 < 930<C. 033 <042 >.065 >.073 2.050 <018 | 16~20 | &
E \ )
T | 2130 | <006 <020 <030 >.053 >.055 SR8 023 <038 <040 <034 <018 | 21~30 5
[ . L
S| 31~40 | <006 <019 V030 >.058 .03 > 086 S(20<.039 <034 <025 <.014 | 3l~d0 | Z
Q : [=]
2| 41~30 | <.008 <. 022 <.033 >.064 >>. 054 <030 <. 039 >>bg?2>‘ 056 =.050 <C0.23 | 41~50 | g
2 : - 3
B | S1~G0 | <024 <025 <036 >, 071 >.073 < 040 <042 >, 067 < jAe0> 154 <023 | sl~60 | §
2| 6l~ | <002 <009 <022 >>.065 >, 059 <041 <036 >>.060 >.127 _ T —| 6l~ 5
Adult 004 | Adult
g, | <001 <004 <007 <015 <014 <010 <010 <. 014 <010 200 e
Area 4 | 0~1 2~5  6~10 11~15 16~20 21~30 31~40 41~50 51~60 61~ Af;lglf Area 2
Area 2 Age groups of Brodmann’s area 2(It) o V"Area 9
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Table 4-1-3. Distribution difference of statistical value in cortical thickness of Brodmann’s area 2 of the

postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive increase of

postnatal brain weight in both the sides of brain hemisphere of male

\ Area 4 Weight groups of Brodmann’s area 4(rt)

pren t ] o oy s e e 0 Ly L 10, 0 " Areas
| 300499 | 2070 041 <023 <005 <003 <007 <.004 <004 <.022 <003  — [ 300~499 | _
< | 500~699 | <. 024 >>_'1§g8>. 102 <. 040 <. 018 <. 045 <5027 <0022 >>.081 <.030 — | 500~699 | i<
£ | 700~899 | <016 >>.089 >>_’b51)%3§.050 <.028 >.052 <.034 <.033 >.115 <.040 — | 700~899 | &
T | 900~1099, <005 <08 <042 <<_'Ogg4<. 015 >>.052 <.024 <024 >>.056 <.011 — | 900~1099 E
8 [1100~1109) <. 005 <. 032 <040 <. 018 SSo0iT> 056 <030 <029 >.053 <006 — (1100~1199 E
& [1200~1200) <011 £.050 5.050 <.043 054 Sp080<. 010 <.009 <.015 <.001  — [1200~1299] &
8 11300~1399) <007 <.033 <.034 <025 <.024 <010 <<_b%3<. 014 <.032 <.008 — [1300~1399
g 1400~1499] <. 005 <. 027 <. 024 <. 015 <.019 <. 006 <. 014 <<.bg'}'1<' 024 <.002 — |1400~1499 g
:‘: 1500~1599] <. 037 >>.128 >>.133 . 067 >. 064 <.029 <. 048 <. 019 >>_'1‘1)§4<. 023 — [1500~1599 _,:
§ 1600~ | <005 >.051 >.034 <.013 <.011 <.006 <012 <001 <.037 ><.b%8 — 1600~ §
[

~489 ~699 ~B899 ~1099 ~1199 ~1299 ~1399 ~1499 ~1599 ~

Area 4 / 300 500 700 900 1100 1200 1300 1400 1500 1600
e
~

// Area 2 Weight groups of Brodmann's area 2(lt)

8
5
©
-1
¥

Table 4-1-4. Distribution difference of statistical value in cortical thickness of Brodmann’s area 2 of the

postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive increase of

postnatal brain weight in both the sides of brain hemisphere of female

\Aréé 4 - 77VVeight groups of Brodmann's area 4(&) 7 !Arey_ ‘
300 500 7op 900 1100 1200 1300 1400 1500 1600
Area 4 | ~499 ~B99 ~899 ~1099 ~1199 ~1299 ~1399 ~1499 ~1509 ~ Area 2
| 300~400 <<_ggg°<. 015 <.008 >, 062 <003 <.002 <.003 <.005 <.008 —  — | 300~499 -
S | 500~699 | <.023 752005006 071 <044 <027 <042 070 102 —  — | 500699 | N
£ | 700~899 | <007 >>. 069 <>_bgi’4>.051 <032 <025 <.019 <017 <.035 — - |700~899 |
T | 900~1099) <013 >.099 >. 031 ST 020 <018 <013 <<.005 <015 —  — | 9001099 é’
& [1100~1100] <014 > 077 <. 048 <. 045 <<.bg(1).4<. 009 <.004 <002 <.007 — @ — '1100~1199 £
& [1200~1209] <006 =.050 <.025 <.023 <018 SpdM<oo9 <003 <00 —  — 1200~1209 §
S 11300~1399] <. 004 <. 042 <015 <.010 <006 <012 <<.bg(117<- 011 <.025 -  — |1300~1399]
g 1400~1499] <. 005 >, 070 <012 <004 <002 <.003 <009 S0l>.000 —  — |1400~1499 g
::f 1500~1599! <. 013 >>.132 <. 035 <015 <. 009 <013 <030 >».079 >>..lé(3)2 —  — |1500~1599 :"5"
5 11600~ - - - - - - = = = T =~ |3
= _ |8
Aread 1 000 Lo o0 000 1100 1900 ~1359 1499 ~1899 - Area 2
- ~ ~ = = s = =~ Yt Tiedd 7Y
// Area 2 Weight groups of Brodmann’s area 2(lt) Area 2 ™




Table 4-2-1.

—Seoung & Cha: Comparative Cytoarchitectonics, Brodmann’s Area 2 & 4—

Distribution difference of statistical value in relative total neuronal densities of Brodmann’'s area 2
of the postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive

increase of postnatal age in both the sides of brain hemisphere from male

Area 4 Age groups of Brodmann’s area 4(rt) Area 4~
j& 0~1 25 610 L1~15 16~20 21~30 31~40 41~50 51~60 61~ St 4 )
: 0~ | g 756006 <004 <011 <002 <001 <001 <001 <001 <002 <002 | 0~ }
S, 2~5 | <006 2900001 <006 <003 <004 <0003 <001 <.002 <.001 <001 | 2~5 | F
T 610§ <001 <007 ZoHE<. 047 <030 . 057 <038 <.018 <020 <.008 <.010 | 6~10 | g
LIS | <013 <007 <013 <23 A0 007 >.244 >. 149 >.077 .08 <044 060 | 1l~15 | ©
0 16~20 | <002 <001 <002 058 S04 103 057 <034 <039 <015 <028 | 16~20 [
-;g 2130 | <001 <001 <001 <032 <.031 000,036 <. 016 <019 <006 <.010 | 21~30 'g
j“; | 3140 | <001 <001 <001 <039 <038 <011 220> 102 100 <049 140 | 3140 j";
g A1~50 [ <0001 <001 <001 <036 <034 <010 >.051 <<.b2§17§'050 <023 <. 040 | 41~50 2,
£, 51~60 | <001 <C.003 <..005 >>.106 >>.104 <037 >.172 >>. 122 >>_-1}1§0<. 032 >>.065 | 51~60 | &
B ooiv | <003 <001 <002 >.052 <046 <014 >.059 051 .00 350> 120 6L~ | B

AR ] <001 <001 <001 <010 <011 <003 <044 <022 <035 061 a0 Adut
Area 4/// 0~1 25 6~10 11~15 16~20 2130 3140 41~50 51~60 61~  Alt EY‘Z

" Area Age groups of Brodmann's area 2(lt) |Area 2
Table 4-2-2. Distribution difference of statistical value in relative total neuronal densities of Brodmann’s area 2
of the postecentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive

increase of postnatal age in both the sides of brain hemisphere from female

\ Area 4 Age groups of Brodmann’s area 4(rt) Area 4
Are“\\j 0~1 2~5 610 11~15 16~20 21~30 81~40 41~50 51~60 61~  A3ult 42

|0~ | a8 002 < 009 <010 <007 <001 <001 <. 002 <005 <009 <001 [ O~1
= 2 | <00s >>_'18§9< 036 <. 018 <025 <010 <. 00L <. 003 <005 <.008 <.001| 2~5 |
o 6~10 | <01t <030 _>0%6< 025 £.050 <030 <.003 <.004 <006 <C.006 <.010 | 6~10 | g
Flnens <ot <039 <030 000> 058 <032 <00 <007 <017 <018 <008 1115 | 7
E 16~20 <009 <020 <026 069 5 5o00>. 209 <. 048 <. 045 >.062 >, 069 060 | 16~20 | B
-g © 2130 | <002 <. 010 <. 025 .05 > 073 3090 018 <012 <014 <015 <025 | 21~30 -g
f; 31~aD | <001 <. 004 <. 007 <. 025 >, 176 . 082 <Og}9<. 013 <. 003 <020 <. 030 | 31~40 j,";
g Al~50 | <003 <003 <003 <013 >. 078 <. 038 <026 <<_8;1§2>. 052 .00 053 | 41~50 | g,
S 5160 | <010 <024 <. 007 <035 >>.102 <. 049 < 042 >>. 056 >>of 002063 <. 030 | 51~60 | §
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Fig. 3-2-1. Bar-graphic sets showing relative total neuronal densities in cortex of Brodmann's area 2 (dotted
bar} and that in cortex of Brodmann’s area 4 (open bar) in successive increase of postnatal brain
weight groups from both the sexes of the right hemispheres.
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bar) and that in cortex of Brodmann’s area 4 (open bar) in successive increase of postnatal brain
weight groups from both the sexes of the left hemispheres.
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—Seoung & Cha: Comparative Cytoarchitectonics, Brodmann’'s Area 2 & 4—

Table 4-2-3. Distribution difference of statistical value in relative total neuronal densities of Brodmann's area 2
of the postcentral gyrus to that of the area 4 (summit of the preceniral gyrus) in successive

increase of postnatal brain weight in both of sides of brain hemisphere from male

| -
Area 4 Weight groups of Brodmann’s area 4(rt) §Area 4/

300 500 700 900 1100 1200 1300 1400 1500 1600 .
Area 4 ~499 ~699 ~BIG ~1009 ~1199 ~1299 ~1399 ~1499 ~1509 ~ " Areaz
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[}
2 | 700~899 | <. 001 > 073 75000080 <008 <. 001 <. 002 <. 002 5.050 >.060 — | 700~859 | E
| | w
2 | 900~1099; <Z. 001 <. 002 <. 014 < od2s 061 <023 <030 <040 138 >.102 500~1099] %
= | i =
£ 1100~1199 <001 <0001 <008 <. 034~ p902<. 029 <.080 <045 >.154 >.087  —  1100~1199]
o - ; P g
& 1200~1999 <3001 <001 <001 <005 <029 ~Fy0o0<.050 > 054 >.173 >.084 — j1200~12995 &
w | ey
3 1300~199J <2001 <0001 <001 <Z. 008 <C. 030 >>.000 > a7 > oaer — d300~1399) B
w H u
) 1400~14<u 001 <001 <001 <. 008 <0037 . 190 = 240 >> 141> 327 >.206  — 1100~1499|
i -~ . Iy
= 13001599 <001 <006 <,081 2,056 >, 150 >, 231 >>. 433 >.327 ;lggs>.347 — |t500~1509
z : oo 3
3 1600~ <001 <016 > 034 1052 007 > 174 3,286 > 242 501 « o0 1600~ s
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Area 4 77300 500 700 900 1100 1200 1300 1400 1500 1600 4\ Area 2
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/// A",EPEA‘ Welght groups ojfggrﬁoﬁdmann s ar%a 2(1t) | ’_Area N

Table 4-2-4. Distribution difference of statistical value in relative total neuronal densities of Brodmann’s area 2
of the postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive

increase of postnatal brain weight in both the sides of brain hemisphere from female

Area 4‘ Weight groups of Brodmann’s area 4(rt) Brea s /_,,,/
300 500 700 900 1100 1200 1300 1400 1500 1600 - -
Area 4 | ~409 ~699  ~B899 ~1099 ~1199 ~1293 ~1399 ~1499 ~1599 ~ " Area 2
_ | 300~499 >>2é‘?9< 047 < 001 <. 001 <001 <001 <C.001 <C.001 <.001 —  — | 300~499 | _
b= : 500690 | >.074 065,055 <. 008 <001 <001 <001 <.002 <.007 —  — | 500~609 | %
@ .
2 | 700~899 | <001 >>.128 >>.égg4> 075 <.026 <003 <006 <035 £.050 —  — |700~899 | &
& | 900~1088 <001 <010 >>.051 <L 5525, 205 . 055 >.057 >.128 >.152  —  — | 900~1099 -2
e | > 206 E
£ ‘!1100~11995 <001 <001 <020 >>. 121 \>1ij12a 050 <.045 >.086 >.104 ~—  — |1100~1199
£ 1200~1298 <. 001 <. 001 <. 004 <. 044 . 059 >>20-0> 055 >.103 >.148 —  — [1200~1209 &
St ‘ ot
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@ 2
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2133
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Table 4-3-1. Distribution difference of statistical value in relative total glial cell densities of Brodmann’s area 2

of the postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive

gaining of postnatal age in both the sides of cerebral hemisphere from male

Area 4 Age groups of Brodmann’s area 4(rt) ‘V
‘A% Ol 2~5  §~10 11~15 16~20 21~30 31~40 41~50 51~60 60~ ";i“gl_t Area 2
0~1 <>.'0‘1’g3<. 001 <.001 <. 001 <001 <001 <001 <001 <.005 <.002 <(.001 | O~1
21 2~5 | <002 <<.bg§8<' 029 >.003 <.048 . 144 >.055 >. 147 >.376 >.178 >.120 | 2~5 | %
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Area 2§ Age groups of Brodmann’s area 2(1t) . Area 2

‘“Table 4-3-2. Distribution difference of statistical value in relative total glial cell densities of Brodmann’s area 2

of the postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive

increase of postnatal age in both the sides of cerebral hemisphere from female

Area 4 Age groups of Brodmann's area 4(rt) Area 4
Ar?\ Oml 2~5 610 11~15 16~20 21~30 3L~40 41~60 51~60 61~  A0U KM
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'g 2130 | <001 <047 S.050 >.038 <040 2 gt2> 067 2,050 >.059 2050 >>.058 | 21~30 —g
3; 31~40 | <001 >.056 >>.000 . 071 >>.055 <. 027 <<0035< 026 <.042 <C.030 <022 | 31~40 ﬁ:
£ 41~50 | <001 < 0M1 <049 > 053 <037 <016 <009 S om <oos <onl ! ai~s0 | g
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Bl e~ <001 <048 <046 073 £.050 <015 <011 <01z <023 T — | 6l 5
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Fig. 4-2-1. Bar-graphic sets showing relative total glial cell densities in cortex of Brodmann’s area 2 (dotted
bar) and that in cortex of Brodmann's area 4 {open bar) in successive increase of postnatal brain
weight groups from both the sexes in right hemisheres.
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Fig. 4-2-2. Bar-graphic sets showing relative total glial cell densities in cortex of Brodmann’s area 2 (dotted
bar) and that in cortex of Brodmann's area 4 (open bar) in successive increase of postnatal brain
weight groups from both the sexes in the left hemispheres.
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Table 4-3-3. Distribution difference of statistical value in relative total glial cell densities of Brodmann'’s area 2°

of the postcentral gyrus to that of the area 4 (summit of the precentral gyrus) in successive
increase of postnatal brain weight in both the sides of brain hemisphere from male

Area 4 Weight groups of Bredmann’s area 4(rt) 'Al’ey
300 500 700 800 1100 1200 1300 1400 1500 1600 _
Area 4 ~499 ~699 ~899 ~1099 ~1199 ~1299 ~1399 ~1499 ~1509 ~ Area 2
~ | 300~499 >>.bggl> 211 <. 028 <.004 <009 <C.003 <007 <.004 <.037 >.099 — | 300~499 | -
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| L | 900~1009) <005 <040 < 042 OO 045 000 >, 147 >.102 .26 .42 — 500~ 1099 z
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5 1600~ | >.080 > 281 296 341 > 469 >.242 3. 247 >.206 > 504 >>3ggo — 11600~ E §
RS R

Area 4. 300 500 700 900 1100 1200 1300 1400 1500 1600 . Areaz.
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Table 4-3-4. Distribution difference of statistical value in relative total glial cell densities of Brodmann'’s area 2:
of the postcentral gyrus to that of the area 4{summit of the precentral gyrus) in successive

increase of postnatal brain weight in both the sides of brain hemisphere from female

7\\_ Area 4 Weight groups of Brodmann’s area 4(rt) Area 4 //
300 500 700 900 1100 1200 1300 1400 1500 1600 7
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-~ H
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= &
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o
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2 | 900~1009 <004 <002 >.051 1220281 >, 172 >.328 381 >.287  —  — l900~1099 %
=
£ 11100~1119] <. 003 <. 006 >>. 054 >>. 121 >Zgg5>. 202 >>.376 >.378 >.329 — = — ’1100~1199 _§
a1
£ 11200~1299] <. 002 <. 005 <. 046 >>. 144 > 280 >>_'1§(730>. 281 >.283 >.207 — = — 1200~1299 &
3 |1300~1309 <. 007 <. 010 >>.075 >.175 >>.326 >>. 145 >>-1§‘34> 280 >.213 —  — |1300~1399 3
2 i 2
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I H ‘n‘c
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—ABSTRACT—

Comparative Studies on Effects of Aging:
and Gaining of Brain Weight on
Cytoarchitectonics in Primary
Somesthetic and Motor Cortices of
Postnatal Human Brain

Key June Seoung and Choong Ik Cha

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

The cortices between Brodmann's area 2 and 4 in
homolateral hemisphere have been compared in terms.
of cytoarchitectonics with the effects of aging and
weight gaining on 418 hemispheres from 209 normal
human brains {115 of male and 94 of female) taken
from newborn up to 85 years old in age range.

1. The thicker cortex in the area 4 was contrasted
by statistically thinner of the area 2 without regard
to the sides, sexes, and postnatal age or brain weight
group was noted, especially, in that of juvenile than
that of the senile.

2. Scanty neuronal cellularity in the thicker cortex
of the area 4 was alao contrasted by the denser in
that of the area 2, and was recognized at that of
juvenile than that of senile and lighter the brain
weight group than that of the heavy group regardless.
the sexes or the sides of brain.

3. The denser glial celluarity was shown in senile
age and lighter the brain weight of the area 2 than
those of juvenile and heavy weight fo the area 4.

4, In general, demser the cellultarity in thinner
cortex of the area 2 noted than that of thicker cortex
with the scanty in the area 4 of the adult value in
present comparison.

5. None of significant difference was noted between

both the sexes in present observation.
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