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Abstract : The present study attempted to observe what changes the supply of highly concentrated (30%) oxygen cause to
people’s ability of visuospatial cognition, compared to air of normal oxygen concentration (21%). This study sampled eight
male university students (the average age: 23.5) as subjects for functional Magnetic Resonance Imaging (fMRI) study. It also
developed equipment that supplies 21% and 30% oxygen at a constant rate of 8L/min. Two questionnaires containing 20
questions were developed to measure the ability of visuospatial cognition, and accuracy was calculated from the result of task
performance. The experiment paradigm consisted of the run conducting tasks at 30%’s concentration of oxygen and another
run at 21%’s concentration of oxygen. Each run was composed of four blocks and each block included eight control tasks and
five visuospatial tasks. 3T MRI was used and fMRI was obtained through the single-shot EPI method.

The activation in the occipital-associated area, bilateral superior parietal lobes, bilateral inferior parietal lobes, bilateral
precuneus, bilateral postcentral gyri, bilateral middle frontal gyri, bilateral inferior frontal gyri, bilateral medial frontal gyri,
bilateral superior frontal gyri. bilateral cingulate gyri was significantly increased at the 30%’s concentration of oxygen rather
than 21%’s. Furthermore, the result of task performance showed the accuracy increased at 30%’s concentration of oxygen
rather than 21%’s. From the result of this study, it is concluded that the supply of highly concentrated oxygen has a positive
effect on the ability of visuospatial cognition.

Key words : Visuospatial cognitive performance, Oxygen administration, fMRI, Accuracy
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Table 1. Structure of group test questionnaire
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Mapping-99, Wellcome Department of Cognitive Neuro-
logy, Oxford, 1999) S/W& Al&ste] EASAT Auje
(realignment) #Ao 2 Wzl §29& wAS}L 7154 9
Ak s Rtetd JAS FAHY (coregister)dte] FE HER
s TRk 4 ARl o A Xolg s 93t
Ex3td ¥ 37 template image (Montreal Neurologic
Institute)& AH&-3lo] normalization st th [22]. A3t o
d ¥ normalization | MY FA ARE 2IFoE B3

of gAgle] HEAE F3 T scored] Wt Az 353}

o} ¥ AL AAE 2L skt AP
AA HAE HrzI 4N HEE A A= Ax S/Wel
SuperLab 1.07 (Cedrus Co.)& AH&8led Alzsln, #AFE 9}
W Z2AEE o) gsle]l MRI W9 FAzA AL &
of AAeteich. HH AR AAE o ofs] whe HES F
ERE 39 dgg ZHshaE s

A ANz 1, 2, 3, 491 I I o R T PR
= HEd dlEshi: HES F2A slo B Addd
S (BF 3 8 A, 12}7{]4 HA M= FA7 B

Als Ao} Aol 3“ }'- WES =9

O

MY

H

3 i 7k 5 =l% . B
L T R e NS Y Glor codngtlel A % 2gde SARE Qnn
S5 ek (BF : 5371_ A8, ]_ﬂ“a‘»] T =5 AP (substraction)& ARESE] 1] BA| Fdo] E A7
ol A AR AAEEE dFv) _lau 12 & #71e] 34 o) %}Hg]--— ulel 31, o]%F ZAHS ALEEte] Alk o)
& w4 Rojth & WY G 2aAe 25 P 2R i e e S e
- el Q= HAE F ow) FHHCE BYF dojubE H o
T 8RoITh go zzapar
9gel Bols] 1 9 FelAie A A9 A e
ABE 3 A FEE 9sl7] A3 AFEAE Eol e >4 2}
% Stk Ah BE 21% U 0 A%AY EAE EA9 4 .
& AR A TR 30% 9w BEAS ELE 89, .
B4 BE % U W DYAS) BAR NG 4y gepyn _PUON WA BEAA A EE A8 A T
& A I 30% o W A%AS EnE siqt) T BE AY FAzie] HAYES AMNSATh 21%e]  Hi&
— e EFlo =1 soE EE . 51 =
3];]5 o] AL, 3B Lig}nq}\ ZF A iLoj;(}i: + 7H §]7] 30% Ahd- T= ]/\-1 va’] % %qul- 7‘:‘3‘4 éﬁ‘u %011}
[¢} [N =11 f — =2 7 =) -
71 Aok = T me Ee g ek
Q%9 56 ks s WA B A AR pasa [ BAE S A 1S 7;j2;”;3”%;2}3j oo
1, A #9 AHERE JHE (PRF/FELF)X00E & 2% 30% j* N . -
PNERSR 964 °lAa 27 29} Zo| AHEANM F FEe FAH &
U AA .
27k B (p<.05).
4. =VIs 44 &5 3 HOIE 24 a2y 39X ¢k 3ol *Pi 5% 21%% 30%A 7+ 33
Az BAE FHeRS W B4 EE o 492 FEAAt
¥ )= oAL D—:I}__:I": 51. o;] /\1]]: o]%—: T =
. 1715 KALT :]J‘} T ARl gl 3 43 (cerebellum) é‘ g, %= 59 (occipital lobe g9,
ISOL technology FORTEE AH&3tsi. 2., single-shot Echo ¥% 45749 (bilateral superior parietal lobes), as
Planar Imaging (EPD "8 (TR/TE : 3000/35 msec, FOV A4 (bilateral inferior parietal lobes), %42 #7] OVJ:OQ (bi-
240mm, matrix 64%64, slices thickness 4mm)°o.& Z} 8§93 .
) . B lateral precuneus), %% FAFo]% (bilateral postcentral
3B HAW s ST AN B 2L

gyri) 5% ¥&8lE FAY (parietal lobe) 949, 18ln %=

J. Biomed. Eng. Res: Vol. 24, No. 4, 2003



270 54 -7

Accuracy
100 *

80

60

40

20

21% 30%

. B3 MYE (n=8, * p(.05)

Fig. 2. Result of average accuracy of all subjects (n=8,
* p{.05)

A5l (bilateral middle frontal gyri), °oh:’? 3hd Fol
% (bilateral inferior frontal gyri), %% WEH o] (hila-
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rior frontal gyri) okZ )43 (bilateral cingulate gyri) %
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Fig. 3. Activation areas while performing visuospatial
task following 21% and 30% oxygen administration
respectively (n=8, corrected p{.05)
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- Occipital lobe

- Occipital lobe

Subjects - parietal lobe Frontal lobe - parietal lobe Frontal lobe
- cerebellum - cerebelium
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#2 15183 3436 18367 5119
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Mean=S.D 15700+389 2042490 17800+ 1545 3151+586
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