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ABSTRACT

In the present study, we investigated the effects of aerobic exercise under dehydrated
and euhydrated conditions on human cognitive processing. Fifteen healthy males

performed 4 X 15-min bouts of cycling exercise, and event-related potentials (ERPs)
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were recorded in three sessions during somatosensory Go/No-go paradigms (Pre-
and Post exercise and Recovery). As thermoregulatory and hemodynamic variables
and blood tests, the esophageal temperature, mean skin temperature, heart rate, mean
arterial blood pressure, plasma osmolality, hematocrit, and hemoglobin were recorded.
The reaction time was earlier at Post than Pre under dehydrated and euhydrated
conditions. The peak amplitude of the N140 component, which was mainly related
to somatosensory processing, was significantly reduced at Post and Recovery than
at Pre under dehydrated conditions, but not under euhydrated conditions. The peak
amplitude of the P300 component, which was linked to the cognitive processes of
context updating, context closure, and event-categorization, was not affected by
aerobic exercise under dehydrated or euhydrated conditions. These results suggest that
aerobic exercise under dehydrated conditions affects neural activity for somatosensory
processing, while the executive function, which was based on reaction times and error
rates, and higher cognitive processing reflected by P300 would not be affected by

aerobic exercise under dehydrated or euhydrated conditions.
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DWTIRES 5. RAERE % Z BN ICETHMS 5 72
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DEM (BIKSM EfoktE) 2475 Eb 31
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DIEMREIZ Cz, PZI2BWT, Pektya ol
¥ Recovery £ v 3 ¥ X ) A EIIRIEAK &
Motz (ZNZFp<001). [HEEIZ No-goN140
DFMFIECIIIBNT, Prety ¥ a vOJin
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N140 OERIZB S 2 080 Tid, EROE
%3 (Greenhouse-Geisser fifi IF. F (2.272,29.535) =
6.533,p <001, ¢ =0568) LNz,

P300 DIRIFIZ B S % 53 B AT OF5 R, B O
FRpE (F (4,56) = 22.150, p < 0.001), Hli#—7E
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Recovery £ v ¥ 3 Y IZB1F % Fz T Go-P300 £ 1

BRKSRAT
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4 HORSEMIZ B B EWRE OF R BB T38RI

bAEICKRE o7z (F(1,14) =5826,p<0.05
F (1,14) =6.918,p<0.05; F (1,14) =18.112,p <
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P300 DERIZB S 5 Wbt TlE, AEAE
R EZHEERIRD b h o7z,

F=3 K4tk FHC BT B N140B5 O FH43EE

Go No-go
(uv) Fz Cz Pz C3 C4 Fz Cz Pz C3 C4
ik St
Pre -2509) -19(008) -07(05) -32(06) -3005 5408 -54(11) -30(06) -47(08) -56(1.0)
Post 15(06)  -05008)  10006)" -30(04) -29(05) -40(07) -35(09) -15(08) -26(08)" -48(0.7)
Recovery 12009 0609 15067 21(005) -2005) -43(09) -29(1.1) -06(08) -32(09) -46(0.7)
RS
Pre 23(08) -13(08) 03006 -28(07) -33(06) -37(10) -32(08) -19(05) -38(08) -44(08)
Post 13007) -09008) 12009 -21(006) -26(07) -33(06) -33(08) -11(09) -32(08) -4.1(0.7)
Recovery 22009 -0401.0) 0606 -2307) -22008 -33(09) -24(09 -08(07) -30007) -37(0.7)

() I3EE R
Prevs. fliz v ¥ a2 > " p<0.05:" p<0.01L
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Go No-go
(uv) Fz Cz Pz C3 C4 Fz Cz Pz C3 C4
Kk et
Pre 166(7) 152(7)  149(6)  153(5)  148(8)  166(7) 151(6)  156(6) 154(6) 143(5)
Post 161(8) 144(5) 147(6) 149(5)  142(5)  164(7) 155(7)  157(6) 155(6) 143(6)
Recovery  154(5) 148(5)  148(4)  149(4)  141(3)  165(5) 155(6)  157(6) 157(6) 142(5)
KRG
Pre 164(8) 154(7)  162(7)  159(6)  141(3)  162(7) 154(7)  158(6) 139(10) 144(4)
Post 160(7) 155(7)  154(7)  156(6)  142(3)  163(7) 160(7)  165(7) 155(6) 143(5)
Recovery  166(7) 151(6) 150(4)  155(6)  139(3)  166(7) 159(6)  165(7) 162(7) 149(6)
()RR
RE B BRI BT 5 P300R S O FIgIRIE
Go No-go
(mV) Fz Cz Pz C3 C4 Fz Cz Pz C3 C4
ik St
Pre 92(1.1) 145(16) 147(14) 105(1.2) 122(12) 101(18) 134(20) 101(14) 106(1.7) 106(1.3)
Post 82(11) 143(16) 145(15) 94(14) 117(15) 105(19) 148(19) 125(1.8) 128(17) 12.1(1.8)
Recovery 84(1.1) 147(15) 148(16) 105(1.1) 127(1.3) 100(1.1) 140(16) 101(1.3) 106(1.3) 109(1.3)
kGt
Pre 87(14) 150(1.7) 152(15) 11.0(1.3) 123(12) 98(16) 134(1.7) 102(1.3) 96(15) 106(14)
Post 77(11) 135(17) 163(16) 107(14) 126(14) 99(14) 138(1.8) 114(16) 115(15) 105(14)
Recovery 70009 126(15) 141(13) 96100 116(0.1) 96(1.1) 137(14) 105(1.3) 104(1.0) 10.8(1.0)
() 3R
R6 KM BRI BT D P00 S D F3gikkks
Go No-go
(ms) Fz Cz Pz C3 C4 Fz Cz Pz C3 C4
oK St
Pre 359(13)  348(8) 370(11)  375(9) 359(8) 341(14)  326(12) 334(12) 343(12)  350(10)
Post 331(14)  330(15)  321(12) 327(10)  320(10)  333(8) 310(8)  326(12) 325(11)  340(8)
Recovery 3HL(11)  HL(1D)  337(14) 339100  337(11)  323(10)  308(10)  306(10) 320(9) 326(10)
ok St
Pre 325(13)  340(13)  322(12) 352(13)  341(11)  341(10)  326(11) 334(9)  340(11)  348(8)
Post 330(15)  325(10)  328(9) 321(9) 313(9) 332(9) 323(8)  336(7)  338(6) 340(9)
Recovery 328(13)  308(11)  313(10)  322(10)  322(8) 341(10)  307(11)  311(11) 340(11)  344(9)
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SO 2 MR &% 2 i, TROFHG B
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T L R~ L e h o729 zompE L
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BMIZT B 72, 18I HOEB) 15 75# T #1200
H1A3 130~140bpm (272 5 X A IZRREL 72, 20
72 OEBRE DR ERIENY D o 72, ERIZ,
3BT DEBHEEE T CTRERDOF ARG 217072
S, ARERAERIZ 171 2024% ThH-72DIx L
[F Bk D 2 BEREE T CTAT o 725k 4 O FEATIIGE Tl
224%041% Tdh -7z, 22 HIZHERE OE VA
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BIEE L, EOTBIRE L L RSN b O
PUFLD—HKLTWANEOTHLEEZ LN
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