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Exercise above the Exercise
ventilatory threshold | | under hypoxia

Hyperventilation Saturation of arterial O2 l.
Saturation of arterial 021 Partial pressure of arterial Oz l

Cerebral oxygenatlon 1

[Metabol ism? ] [Ne rotransmtters]
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Impaired orienting of
visual attention?

;
Peripheral visual perception

Ando (2013) Exerc Sport Sci Rev
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m1

Q(df) n ES Cohen’s d SE 1=

Overall Q(1033)=3047.37, p<.001 1034 0.097%(0.066, 0.129) 0.012 66
Q(df) 1 ES Cohen’s d (95%CI) SE
Paradigm Q(2)=0.050, p>.05
During 398 0.101%(0.041, 0.160) 0.030
Immediately following 397 0.108*(0.069, 0.147) 0.020
After a delay 218 0.103%(0.035, 0.170) 0.034
Primary moderators by paradigm — during exercise
Exercise intensity Q(5)=5.303, p>.05
VEHENE | L oo m e et e st 53 _ _ _ _ 00150128, 0098)  _ 0058_
{ Light 231 0.092*(0.014, 0.171) 0.040
Moderate 49 0.193*(0.031, 0.355) 0.083 |
Hard 38 0.130 (~0.104, 0.364) 0119 |
QN D T el e ieelt 2 T (R NE TR RN L o el AR R A O e e e 4
Maximal 23 0.138 {-0.133, 0.408) 0.138
Time of cognitive test administration Q(2)=17.993,p<.001
1-10 min of exercise 111 0.060 {-0.026, 0.147) 0.044
11-20 min of exercise 144 -0.182%(-0.292, -0.073) 0.056
>20 min of exercise 21 0.261%(0.043, 0.478) 0.111

Chang et al. (2012) Brain Res
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v Go/No-Go task (Single task)

A @/ Mouse button

Go trial Go trial
release release
No-go trial No-go trial
withhold withhold

5 correct trials — 5 correcttrials — 5 correct trials

» Reaction time (RT) in the Go trial
» Accuracy of the task

5 correct trials X 6 sets



Experimental protocol

60% peak VO2

Fraction of inspired oxygen (10 min.)
(FIO,: 0.209, 0.18, & 0.15) Cognitive task
| I
| IY
Rest : RPE
20% peak VO2
Exposure (5 min.)
(10 min.)
l Cognitive task
| |
fl 1 T
Lactate RPE Lactate

SpO2, Cerebral oxygenation, HR
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Reaction time (ms)
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Komiyama et al. (2017) Sci Rep



SpO, (%)

MCAV,, .., (cm/s)

O Normoxia
100 ~
o ‘o .
X
90 S
T+t e
[
Q
80 - g
— o
©
HitH ©
70 g
60 T
Rest Exercise
O Normoxia
Xk ¥k %k

90 —
_ 1 :
@
80 - =
g
70 - E
60 | 7
<
50 - °
o
©
40 ; 5
Q

30 —

Rest

Exercise

O Hypoxia
5 —_

0_ __________

-5 4

-10 -

-15 4

-20

-25 -

O Hypoxia

1800 ;
1600 -
1400 ;
1200 ;
1000

800 1

600 -

400 -

______  — ¢ RN
T+t
HHH
Rest Exercise
S
I |
It
Rest Exercise

Komiyama et al. (2017) Sci Rep



ART (ms)

DIIRMERZREARDE DIE RO KRSV VSRS ClE

E D) K DFuAINEE

100 -
@)
0 . ] ]
........ e®
'100 ‘ ........ .". . ‘ -
-200 ® o i
-300 © .
(@]
-400 .
-500 r= ‘0.57, P <0.05 i
-600 .
-20 -15 -10 -5 0
ASpO, (%)
100 -
@
0 1 . 1 ]
-100 - o8 ®
0]
-200 - %
-300 1o
-400 - r=0.41, P=0.24
-500 -
-600 -
0 10 20 30

AMCAV,, ., (cm/s)

ART (ms)

ART (ms)

EDB) EDggHSNIE.

0
-100
-200
-300
-400
-500

-600
-20

100
0 L

r=-0.05, P=0.87

-15 -10 -5

ACerebral oxygenation (%)

-100
-200
-300
-400
-500
-600

-100

7 r=0.12, P=0.75

-50 0 50 100

ACerebral oxygen delivery (a.u.)

Komiyama et al. (2017) Sci Rep

150 200



Cognitive fiinctinn diirine maderate exerrice 1inder hypoxia

Neuroscience and Biobehavioral Reviews 74 (2017) 225-232

Contents lists available at ScienceDirect Neuroscience
E.anepi::lmral
Tews

Neuroscience and Biobehavioral Reviews

journal homepage: www.elsevier.com/locate/neubiorev

Review article

Norpy Effectofacute hypoxia on cognition: A systematic review and @ ———
meta-regression analysis

Terry McMorris®%*, Beverley J. Hale®, Martin Barwood¢, Joseph Costello?, Jo Corbett? . 2015>

2 Department of Sport and Exercise Science, Faculty of Science, University of Portsmouth, Guildhall Walk, Portsmouth PO1 2ER, United Kingdom
IVI i I d ‘ b Department Sport and Exercise Science, Institute for Sport, University of Chichester, College Lane, Chichester, West Sussex PO19 6PE, United Kingdom

¢ Depaertment of Psyhcology, Facultuy of Health and Life Sciences, Northumbria University, Northumberland Road, Newcastle-upon-Tyne NE1 8ST, United
Kingdom
d Department of Sport, Health and Nutrition, Leeds Trinity University, Brownberrie Lane, Horsforth LS18 5HD, United Kingdom

SpO,
ARTICLE INFO ABSTRACT

IVI O d e l Article history:

Received 8 November 2016

A systematic meta-regression analysis of the effects of acute hypoxia on the performance of central
executive and non-executive tasks, and the effects of the moderating variables, arterial partial pressure

f\ec‘give‘é []"'Gre"[sed f':‘zr(;‘{‘;”a“uaryzm? of oxygen (Pa03) and hypobaric versus normobaric hypoxia, was undertaken. Studies were included if 20 15)
S p O 2 A:;;:Ee onljiir;u]agnj‘fanuary 2017 they were performed on healthy humans; within-subject design was used; data were reported giving the

Pa0; or that allowed the Pa0Q; to be estimated (e.g. arterial oxygen saturation and/or altitude); and the
duration of being in a hypoxic state prior to cognitive testing was =6 days. Twenty-two experiments met
the criteria for inclusion and demonstrated a moderate, negative mean effect size (g=—0.49,95% CI —0.64

Keywords:
Arterial partial pressure of oxygen

—_——

S Normobaric to —0.34, p<0.001). There were no significant differences between central executive and non-executive,

eve re Hypobaric pelceptlonfattentlon and short-term memory, tasks. Low (35-60 mmHg) Pa0, was the key predictor of
Central executive 2= < nd this was independent of whether the exposure was in
Perception hypobaric hypoxic or normobaric hypoxic conditions.

SpO,= 757
P 0 (Komlyama et al, 2017)
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Carbon dioxide
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Tan et al. (2014) Neurology
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