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Effect of single hyperbaric oxygen treatment on attention networks in young

migrants in Tibet

BU Xiao-Ou, YANG Xi-Yue, ZHANG De-Long’, MA Hai-Lin
Plateau Brain Science Research Center, Tibet University/South China Normal University, Lhasa 850000/Guangzhou 510631, China

Abstract: Many studies have shown that high-altitude exposure could significantly influence human cognition, and the approaches
which could enhance the human cognition in high-altitude hypoxia environment attract great attention. In the present study, we
recruited a total of 60 subjects who had been migrated to Tibet University as adults for more than one year. These participants were
randomly divided into the experimental group and the control group. The participants in the experimental group were instructed to
complete a hyperbaric oxygen treatment, and those in the control group just completed a wait condition. By using the attention
network test (ANT), the changes of the attention function before and after a single session of hyperbaric oxygen treatment were
explored. The results showed that single hyperbaric oxygen treatment significantly improved the orienting function of attention, with
an obvious post-intervention effect, but not the alerting and conflict function of attention. We also found a strong association between
alerting function and conflict function after the end of intervention, suggesting the change of the overall performance of attention
function. The present findings might suggest that the improvement of attention function by a single session of hyperbaric oxygen
intervention is derived from the increase of general cognitive resources, rather than the transfer of cognitive resources within the

attention system.
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Wt Eo~, R4 (hyperbaric oxygen, HBO) 1J
A w5 v PR R J 25 v TR AR Sl st I 388 =0 I 4
K, iz B A i U i R e
(Dolton’s law) F H, TRESRM RS T &0
oy e 2 Fl e ARHE I E HE (Henry’s law), “ALE
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HES R, R S g E e TS
MNARAEBRECIRZS T, HBO HE1E 55 5 18] P4 2 15 148
sk R EA D R, S 2R A E, (1R
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S MR BRI AR 1, A8 N A28 B N4 2R A S 0 o
HBO 7£ il b7 A6 7 w5 JaE s I A e v i s Hh A 4
TEEREM, &R DA R e i sh L 2
NEHI ] B REAAZ SNk h g ', Boussi-
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o 26 v B 2 m B, e C Az ThRE AR 1T
AR, HBO ¥R 97 Al LUk i 58 |l T E /e
I DX B A 22 7 R B R e i A 58 5 B AT
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TR R UE— V)0 BE 3045 DA™ A R AT ) 2
fitie Ponser & A (1990 4 ) AR 45 o P fi#e 1) 1132k )53 73
AT FEHR v B 2 3R, B A i (alerting)
5E 6] (orienting) FIPAT 2 (conflict) =A% 1,
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P00 DX X6 i 08 X ) 5 Y A 2N B Zhang 25 A
(2017 4F ) SR FH ANT i 2% B vy it Js 255 1 DA e %
AR, FER ARG A BN R IE e R 1,

WIFT TR, I ) v 4R 5 B 6 N R T
ReE A 1 RN, T HBO 9l v] DAIR I o438 A A4 1
BRECIRAS, TRmE%EEE ). (H& HBO + Tl i 1
AR 2 G SRR B 3 T B T AR LA
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T RS B N 4 D RE U
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Fig. 1. Schematic illustration of the experimental procedure.
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Table 1. Blood oxygen saturation, response time and accuracy rate of attention network test in treating and control groups

Treating group

Control group

Baseline Middle After Baseline Middle After
Sa0, (%) 90.8+2.5 99.3+1.0 92.3+33 90.7 £ 2.1 91.2+1.7 91.6+2.2
RT (ms)
No cue 617.4+72.8 599.6 £71.4 572.9+£582 615.8£68.0 598.3 £58.2 581.9+52.3
Center cue 601.4+£72.0 586.2+£70.4 560.5+55.4 598.1 £ 64.6 580.0 + 57.7 565.8 +£50.1
Spatial cue 563.7+79.2 535.5+£72.0 511.9 £60.9 556.9+79.8 536.2 +64.0 529.0+57.5
Incongruent 639.9 +76.8 615.6+75.5 589.7 +£58.8 631.6+74.7 610.0 £ 62.3 595.2+£53.0
Congruent 550.2+73.0 532.9 £ 66.5 508.2 +56.3 550.1 £66.8 533.5+56.4 523.6 £52.7
ACC (%)
No cue 98.0 +2.1 98.9+1.7 97.8+2.4 98.3+1.8 98.7+2.0 98.0+1.9
Center cue 98.5+2.1 98.3+2.2 98.2+2.2 98.5+1.5 98.2+1.7 98.0+2.0
Spatial cue 98.6+1.7 98.9+1.7 99.2+1.0 98.8+1.3 99.1+1.5 98.5+1.7
Incongruent 97.1+£29 97.5+2.8 97.1£2.9 97.7+2.1 97.6 2.6 96.8£2.4
Congruent 99.7+0.7 99.9+0.3 99.8 +0.4 99.3+1.2 99.6 + 0.1 99.6 £0.6

RT: reaction time; ACC: accuracy rate; ANT: attention network test; SaO,: blood oxygen saturation. Baseline, the performance on
ANT of the first test; Middle, the performance on ANT of the second test; After, the performance on ANT of the third test. Mean + SD.
Treating group: n = 29; Control group: n =31.
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Fig. 2. Reaction time (RT) differences between specific cue and flanking conditions that reflect the efficiency of the attention network
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Conflict

test (ANT) networks for the treating and control groups. A: The efficiency of the alerting network. B: The efficiency of the orienting

network. C: The efficiency of the conflict network. Baseline, the performance on ANT of the first time; Middle, the performance on

ANT of the second time; After, the performance on ANT of the third time. Mean + SEM. Treating group: n = 29; Control group: n =
31."P<0.05, P <0.001.
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P<0.05,7°,=0.10], B EIF 2 NA R [F(2, 57)=041,
P>0.05], 2701 A 022 BAE AR [FQ, 57) =
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TEE A b, A RN I 2 3 [F(L, 58) =
3.05, P =0.08, n°,= 0.05], A () ERL DLk %,
[F(2, 57) = 2.60, P = 0.08, n’,= 0.08], 415|F1fa] 1
ZHAE R [FQ, 57) = 6.19, P < 0.01, n’,= 0.18].
] BN 3 BT s (1) S A AN S [ AL 7 5 —
RN AR ZEZER (P> 0.05), MR RS
U B 256 2H ) 5 [ 280 43 N 35 R T X 2
(P <0.05, P <0.05) ; (2) S50 45 — A5 = 1
IS R 58 1) 280 4 A B — M 2 2 B (P <
0.001, P < 0.05), & = AN &8 — ik 2z [a) A
FEREZS (P> 0.05); Q) MRAME XK. &
TR 0N (R AN AE B 2 22 R (P> 0.05)

FEPATRER L, A0 RN A [F(1, 58) =
233, P> 0.05], WA RN 3 [F(2, 57) = 4.60,
P <0.05,°,=0.07], ZH5IFEa] 58 B AR A 23
[F(2,57)=0.41, P> 0.05].

SIZH 2 MG HEZH AR A5 S5 AT T 11 35 s S R
IEHREILE 1.

XL FR SRR R B HER R 4 AT 2 (4H0)) < 3
(IFIR) ) s SN 7 2200 A, RIRAE R ZR &R KA T,
A ) LR AN [F(1, 58) = 0.01, P> 0.05], I
] ) 3 RN 2 3 [F(2, 57) = 4.67, P<0.05,1°,= 0.08],
ZH ) RO 1] A2 BAE FHAS 235 [F(2, 57) = 0.16, P >
0.05], FRIAMZHAE =M T4 2= 2640 T 1) 11
A BEMR G AR DR AR T 0 2R AT
HG MR T 2 53 BT IO AFIAE AR AR

XF FLRR S AE TR IR s BB 43 AT 2 (45 ) < 3
(IR M EENETT Z 5. SR SR, Eho
LRFAMT, AR ERARE [F(1, 58) = 0.09,
P>0.05], BEAERBEE [F(2, 57) = 28.54, P <
0.001, n°, = 0.33], £H 5 A B 8] () 2 AR F AN . 3%
[F(2, 57) = 1.09, P> 0.05]. fETCLLRZMT, A5
(R 32N A S [F(1, 58) = 0.07, P> 0.05], IFajf
FHNEF [F(2, 57) = 23.77, P < 0.001, n*,= 0.29],
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0.05]. fE 25 (AR R A HE T, LA 3 %A 52 [F (1,
58) =0.09, P> 0.05], a1 FEMNEE [FQ2,57) =
29.17, P<0.001, W', = 0.34], ZH R 5] (28 ELAE A
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RN M s+ (1) 256 20 A e R 2H 8 = Vit

HEPR2EHR Acta Physiologica Sinica, April 25, 2021, 73(2): 286-294
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YRR = RN 1 s I B WA 2
(P < 0.001), 2 = MR S8 — AR 1) R B
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IR 119 57 BN 4 5 — I 3 35 42 1 (P < 0,05,
P <0.01), 3= = R S LI 2
[A] ANFAE & 2 57 (P> 0.05).

TE—EAME T, AR ERNA R [F(1,58) =
0.07, P> 0.05], B [a] [ RN 2 3 [F(2, 57) = 35.63,
P <0.001, w7, = 0.38], ZHAIANH (]38 BAE AR E
[F(2,57)=1.08, P> 0.05]. TEA—Z&MT, A
FRNAE R [F(1, 58) = 0.07, P>0.05], A [#2L
N 5% [F(2, 57) = 35.63, P<0.001,°,=0.38], 4151
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TR (r = —0.400, P < 0.05), HART W& [AEIA
FEAEAACHME (B 3D) s 23l DL 5 5 [ FIPRAT 458
HE AR 5, E R ARG BT R AT I 2% 2
PR R, SREWH, LA =RNAF, &
o AIPRAT 728 1] 3B 2 TR A7AE 225 DU 5% (r = —0.398,
P<0.05), HRTFMLZAALFAEFRNE (B 3E),

3 g
AHE TR ANT AR 55481 1 #1080 HBO T-Hil2
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Fig. 3. Significant correlation and partial correlation results of attention networks. A: The correlation results between alerting and
conflict in the treating group. B: The correlation results between blood oxygen saturation and conflict in the control group. C: The
partial correlation results between alerting and conflict in the treating group while controlling blood oxygen saturation. D: The partial
correlation results between alerting and conflict in the treating group while controlling age and migrant time. £: The partial correlation
results between alerting and conflict in the treating group while controlling alerting, orienting and conflict respectively. Baseline, the
performance on ANT of the first test; Middle, the performance on ANT of the second test; After, the performance on ANT of the third

test. Treating group: n = 29; Control group: n =31.
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