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Abstract

The purpose of this study is to examine differences between 20s and 40s in visuospatial performance and brain activation areas using
functional Magnetic Resonance Imaging (fMRI). Eight male college students in their twenties (21.5+2.3 years old) and six male adults in
their forties (45.7+2.6 years old) who were graduated from college participated in the study. A visuospatial task was presented while brain
images were acquired by a 3T fMRI system. Compared to the 20s the 40s showed lower visuospatial performance. There were more
activations observed at the parietal and superior frontal areas at 20s compared to 40s. There were more activations observed at the middle
frontal and occipital areas at 40s compared to 20s. The results of this study show that the lowering of visuospatial performance with aging
was correlated to the decrease of activation area at the parietal lobe and the change of activation area at the frontal lobe.
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Table 1. Talairach coordinates, the Brodmann's area, and t-scores in the activated areas using the double subtraction method (20s-40s) (corrected p<0.05)
1. 0|5 ZH4HH (20s-40s)2 2 &A1 5} R0 (7} S E 9| Talairach coordinates, the Brodmann's area, t-scores  (corrected p<0.05)

Talgirach coordinates

Region Brodmann area x v z T-score
Right Frontal Lobe Sub—Gyral 40 12 20 28.28
Right Superior Frontal Gyrus 26 14 48 19.59
Right Inferior Frontal Gyrus 44 50 14 14 25.18
9 60 16 26 14.13
Left Frontal Lobe Sub—Gyral -40 16 20 23.34
Left Superior Frontal Gyrus -26 10 48 24.25
Left Inferior Frontal Gyrus -56 14 26 21.08
Right Superior Parietal Lobule 34 -46 62 26.79
Right Inferior Parietal Lobule 50 -32 54 21.19
44 -42 48 17.94
Left Superior Parietal Lobule -34 —46 60 26.82
Left Inferior Parietal Lobule 40 ~50 -34 46 28.15
-40 -50 48 25.45

Table 2. Talairach coordinates, the Brodmann's area, and t-scores in the activated areas using the double subtraction method (40s-20s) (corrected p<0.05)
F 2, 0|F ZHAkH (40s-205) 2 2 EAIs| xj0| 7| 2y 59| Talairach coordinates, the Brodmann's area, t-scares  (corrected p<0.05)

Talairach coordinates

Region Brodmann area x v 2 T-score
Right Middie Frontal Gyrus 48 38 -4 17.47
36 52 -2 16.39
24 -4 50 11.63
50 26 28 11.58
Right Inferior Frontal Gyrus 45 58 22 4 17.44
45 56 30 2 16.3
9 40 4 28 11.26
Left Middle Frontal Gyrus -40 42 10 14.87
-38 28 22 11.78
Right Occipital Lobe Cuneus 6 -92 10 13.56
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Fig. 1. The fMRI experimental procedure
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Fig. 2. The brain activation areas of 20s and 40s during visuospatial
tasks(corrected p<0.05)
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Fig. 3. Contrasted brain activation areas (a) 20s-40s (b) 40s-20s (corrected
p<0.05)
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superior frontal gyri), 4= t]43] (Bilateral cingulate gyri) 5
< ¥3sH= A5 (Frontal lobe) 49 ©]$1T} (corrected p<.05).
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