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The Effect of Highly Concentrated Oxygen Administration on Cerebrum
Lateralization of Young Men during Visuospatial Task

Soon Cheol Chung®, Jin Hun Shon™ and Ik Hyeon Kim"

ABSTRACT

The present study attempted to investigate the effects of supply of highly concentrated (30%) oxygen on
human ability of visuospatial cognition and cerebrum lateralization, compared to air of normal oxygen
concentration (21%). The experiment consisted of two runs, one for visuospatial cognition test with normal air (21% of
oxygen) and for visuospatial cognition test with more oxygen in the air (30% of oxygen). Each run was composed of
four blocks and each block included eight control tasks and five visuospatial tasks. Functional brain images were
taken from 3T MRI using the single-shot EPI method. The result of task performance showed the accuracy increased
at 30%'s concentration of oxygen rather than 21%'s. There were more activations observed at the left and right
hemisphere, but there was decrease cerebrum lateralization with 30% oxygen administration. Thus, it is concluded that
the positive effect on the visuospatial cognitive performance level by the highly concentrated oxygen administration was
due to increase of cerebrum activation and decrease of cerebrum lateralization
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Fig. 1 Problem type for visuospatial performance test

23 A 4A R X

21% A4 3R A W 32 A4 dAE Y3
£ 8714 30% da = o W BAE FP3E
37], & 7 V=2 olFojA APe AANU
ARk ‘4015771?4 Aol AR 2089 F A
Zt BAEE F 37 (A, BEA) UFo] EFEA
Aoz 7] 7ol A dolx9 FHo|7} YEH
ek F FHrie o A EEog FAHILH,
7t BE2 54 A9 I A BAE HIIE
g 3tk A A4 A A4 HA= 7
T 93 dde HAg AT AAl s/wsl SuperLab
1.07 (Cedrus Co.)& AH&3te] AZp3sta, BFEIG

W T2AHE olgshd MRI Yol Wzl
A€E Fstel ANstsn Adze AN 24
& A%

o W3 gg BES FEES 39 g

+— 6sec

Control | Visuospatid | ool

P——————
' '

460 Sec—++— 60 sec—

- 480 sec

EF 3.

ZA FANME 1, 2, 3,49 ¥l A =2 F F
Holl AN B HFete HES F2A 3
o £ A4 JF3A 3Rt (25 2 s A
F AL BAAgME I AL BAEE AAE)
Zt FAlY Ao 3 HES e vhE3)
A A (BF 2 59 A, =% 4 A5
g 22 YolN FZE AANHEE A Fig.
28§ A¥e FAE =48 Aot 3 AY

]

3 £oNZe 8% 9284, 3 sRolQrh
4ge) Aol A 48 Feldse Aol
g AurEe 4B 1 24§92 487 9

24 X718 ¥4 Y5

171 94 85L& KAIST H#8t 47 AE
1= 3T ISOL Technology FORTES AM&3l¢lom,
single-shot Echo Planar Imaging (EPI) ¥ (TR/TE:
3000/35msec, FOV 240mm, matrix 64*64, slices
thickness 4mm)2.2 2z} 2§ 3 3532 ¥ AH o
A& 8539t A71A BIAEHA =257 9
3td, AF 5719 EEFYS 494 AR
ok T1 7Z=94¥A 3-D FLAIR Y (TR/TE:
280/14msec, FOV 240mm, matrix 256*256, slice
thickness 4mm)2. 2 &|E 54 ¥ JA& FE5319

Visuospatial
Tasks

Fig. 2 Test procedure



o BEALEEE A A2 AgE

9.

25 do|e &4

H7)s F4E 539N 4 A48 FARe
F 0 371 21%% 30% A& FE)e 2AH ¥
Azt A g FBeAR, HA F ARZRY A
FE (A" F/ F F ) x10002 FE3U

7% 94 dHolHE SPM-99 (Statistical
Parametric Mapping-99, Wellcome Department of
Cognitive Neurology, Oxford, 1999) S’'WE& A}-&3}
BAastgdet. A (realignment) FH o2 vig 9
+2e wAgsa, 7158 A4 fFEH G
S AUAY (coregister)3l] FF FHEZE A
FAh 7z Ay o el Aol & w3l 9
sle} ®F8ld ¥ F3+o) template image (Montreal
Neurologic Institute)S AF-&3}] normalization 3}
0. 2439 ¥ 992 normalization ¥ 71319
I ABE aFoE B3 &4 HHA
£ F&l3 T scoredl] wel M H&3 (color
coding)dte] 7| 2 2§EE ¥ A=E AU

7344 (subtraction) S AHE-3te] A HAAE F
W NAGe A3t doljye H IG9E FES

-

(a) 21%

183

Sth.

¥ HE3= HE3F A4 (lateralization index)
E ZAAste gdadn. #3538 AF9 ALE
(left-right) / (left+right)) 3218 F3 3= 1, °]
o lefts} rights Z+2 2, S0k o] 24 38} voxel
olt}, 7} w7 o] &A 3} voxel ¥ SPMS B4
W 2 Small volume correction (SVC)< o] &3} 2, $-
Hto] Wl XA e & ZA AT A& A7)
ol W FHubEoh &0l HE Nkt o4
e g ii=%

FTAEA L SPSS (ver. 10.0)E °| &3,
paired t-test® A&t T 7bA] AtA F Ate]d
43 © voxel 9 HBE3} A FelA EAHOR
T8 zel7t Je=A HEsUTH

3. 48 &3

21%9F 30% AtA ExoA 2z Tk A7 3
Ag 7Y & g Ao FHGES AN
stich Wi AREL 21%2} 30% AbA FRolA
7}7} 50.63 + 8.633% 62.50 + 9.64 ©| 1, 30%% &
ZoA BAHoR FovEtA FYEel F7HHA

=
2E

(b)30%
Fig. 3 The brain activation areas in the condition of 21% and 30% oxygen administration, respectively
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Table 1 Number of activated voxel at the left and right hemisphere and lateralization index (n=8)

21% 30%

left right La“’,:',‘::“m left right La‘el'na(;i::“m
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#4 5073 7939 -0.14 7825 9819 011
#5 7346 9479 013 8275 10411 —0.11
#6 10042 12490 011 12522 14006 ~0.06
#7 7511 10287 -0.16 8915 11748 0.14
#8 8301 10264 0.1 10107 12910 ~0.12

Avg£S.0 | 7338 + 1771 | 10066 + 1483 | ~0.16 £ 0.07 | 8755 £ 2224 | 10953 + 2034 | —0.11  0.05
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Fig. 5 Lateralization index of whole brain and
statistical significance (n=8, * p<.05)
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