DS ERBEEEARZRROERAEZVY

CAIRRE 43 7 s B R SR B 2 i
DEBRE 2R

Frimk SRE
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AWFFE 2 B WILE LU 4 BT 5 P PR (I 46 3 A i IRE L0 SR 38 SR 2 0
KB Ry BB (EE6 1 22415 B B 1741244 A5 5
{8 © 72.6+8.19kg ) » RS TR B & IR (K S O 208 1T 0 FR B AR
(o BT R B EEA RS H L FREORRREZEE -
ek AR 0 ] S0 Bk A1 ( HR mean ) fEH A E AR (16% O, )
A RE N 4 (21% O, )EREE(81.75+7.16 / 71.79+2 ; + 13.89% »P<0.01)-
b R REOERBEERRSFIEE AR > SHERFEER (R-R
hterval ) » 3 & R E S T 400k 845.05£25.79 Z /)t 742.53+£61.95 &
h( P<0.01) - {£F % 3= (SDNN) 5 i 47 il ks 83.71+23.97 ) K 52.47+18.18
BE) (P<0.05) - 75 AH & 9 Lo Bk T 1 2 (8 S 5 R £ 5 22 (RMSSD) J5 [l 43 A1l
8 53.01+19.96 ZZFh K 27.87+9.09 Zf (P<0.01) o 7 A% A fi8.Lo Bk il 3 722
BiEE 50 =0 {E B (NNSO0) /5 ifi 4> 3 s 58.88+28.17 & 18.66+11.94
."'P<0-05 Yo £ FE 50 5 0o Bk A 3 2 (B 3 50 =2 F0H9 LE Bl (PNNS0) 5 [l 45 B
B 26.97+14.63% K 8.39+5.36% (P<0.01) » A 5 B 5T 22 9 Hhf o2 25 TH L
ig B P [ 0 0 BT RS R R (R A B A B S (p<0.01) » #hiGm ¢ BE RS JRE
45,7 57 3 R 2 A I R T R S L L R S P A T I -
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ABSTRACT

heigh : 174.1+4.4 | weight : 72.6+8.19kg ) majoring in physical edu
investigated the changes between normoxia( 21% O, ) and hypoxia( 1
and used the time domain analysis index to compaired the differen
this two conditions. Methods : electrocardiogram (EKG) signal was t
while the subject was in seat position in a quiet room and breathing the m
gas (21% O,+79%N, or 16% O,+ 84%N, ) . The HRV time domain i
assessed by the R-R interval which was translated from the EKG sig
Results :  Showed that in normobaric normoxia and hypoxia condition
HRV time domain index were significant decreased in mean R-R infe
(845.05£25.79ms & 742.53+61.95ms , P<0.01 ), RMSSD (53.01+19.96
27.87+£9.09 ms , P < 0.01), PNN50 (26.97+14.63% & 8.39+5.36% , P<0.0
SDNN( 83.71423.97 ms & 52.47+18.18 ms ,P<0.05) and NN50( 58.8;
& 18.66+11.94 ,P<0.05) but increase in mean HR ( 81.75+7.16 & 71.7
bpm . P<0.01) . Conclusions : normobaric hypoxia has significantly dect

the HRV time domain indexs and increase resting heart rate.

analysis
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A 998 ) 7 2 O B 0T, ~ S DR E A S R 2 B S O [T 8 2 2
b BE i 4 B 4 BT P SH Y0 S8 % B ( heart rate variablity - HRV ) ( &% [ it >
86 ) -

CSE W HAR(S o L SR B 43T 0B PR I A L A B e B 9
> 41 Wolf % A (1978) ZeBLLoLEETE i A FE [ S B0 6 488 5 e
UG AR - 22 S 00 L 956975 FEL 5 0, 58 408 52 S5 T AR A T 9 78 71 52
ik — %5 5. (Kleiger » 1997 ; Bigger » 1992 ; Dougherty » 1992) -

0t 3| 2 £ L W L T B RO B BE AR H R — - BEEE
6 0 3 7 v S 1T B ISR 2 ML DB ST S 8 S SE B A O L #Y -
el kv e SR 4 > — AR L 1829 FF 3048 AR B SELEE - R
B 5030 0 1, 2200 AR By i (R Ak i (BORA » IR 82) + i 4
8 2200 2 R SE R H98 16% © Bailey % A (2000) HI$5H1 » RE&ME &
U 42071 3 2 7 18 T G 1 30 R 586 1 PR 0 B B B AR B 36 - A%
0 £ R 4 RIS B PR T+ 2 (S SR A A S 2 I S0 408 L S
|

AR R

CDERERE

% B (heart rate variability ) » 2 HS 8 5 615 1 R R R 0 e 4
00 52 45 o 80 ) %88 SIS O - 0 R 9B L FEE O B T oS A K
ME T B i #0E B L BT JE R R E AR (R B 81)- 0
L 11 10 Bk ) T R 2 B L R NI R B TR (B 52 B RS
096 0 DU S (T B LR M BB R o RS R A A
420 5 14 1 T S 55 S SR T T 1 R AR 3 B G
NS L 7 S 7 R S R A SR 5 R A ) A6 1 I T 5 0
e A 4B SRR A F o L R A T R
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~ B 47 (time domain analysis):
R LBERI (R-R interval ) {F#& BEHE T2 15 B 48 B AN
PORfe S S RgniEs (s K 89)- KﬁﬁnﬁﬁfﬁﬁﬁZ?ﬁ =y
HLBEFFIEE{E (Mean RR interval )~ fE%E32 ( SDNN ) ~ fH#0H
el 122 (S 5 A1 ¥ 5 25 (RMISSD ) ~ FE 2 R (180 ik 71 £ 25 (i 4B S
I8 B (NNSO ) ke FE 30 5 18] Co 0k 8T 300 22 (B3 50 Z iy EL il (PND
T (Task force of the European society of cardiology and the north An
society of pacing and electrophysiology » 1996 ) =

s FiEW ¥R

— HREZRMBE
AWHFELL 9 KPR HE B Rl R 0 B R & 5 MR B A
R (FR—) - WHFEHBG R B T2 & 8 8 & 5 b S B 4 B S I B g o

x—  ZHREBEELAEH !
T 1 2 3 4 5 6 7 8 9 [
Tl (yr) |23 121 )24 202022 |22|24(22]| 220
B (em) | 179 (174 | 178 | 178 | 178 | 167 [ 170 | 170 | 173 | 174.1 |}
B8 (kg) |70 | 65 |85 |71 | 71 | 67 | 64 | 87 | 73 | 72.6 |
LR (bpm ) [69.8(75.3|69.7|69.7|72.6|72.5|73.8|70.5[72.3| 71.79 | §

T HEAERIA

AW AR FE BT DUE BB A 30 i 2 FE 2 4 (normo
normoxia , 21% O, & 79% N, ) K & B {44 ( normobaric hypoxia , 16"
M%N>ﬁxﬁﬁﬁﬁ@$ﬁﬂﬁ2ﬁﬁu§%%mﬂ% Fetk it
PO L0 00 T B 0 PR B GRS IS 28 - & 23 10 B o o R
AR 0 DL 2R %Lﬂ%ﬂ%ﬂ%ﬁ% » LA 1024 {8 samp
1T =53 S0 T B AR R o2 I » AR 20 7B 1B SR S i S 5 1 R
ik (CM ) TE G A I 50 2 ) /c i AR B8 T B A e« &
B GBS T MO R TE R 0 B A
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R E AR AR (PRIEH » K 85) ¢

4 BIOPAC ¥ il 9501 5 5% #6 ( biopac system, biopac ) W Fr i 852
0 B B 2 3PS 900 AT ATUSE T 159 o BB TS f 0 A I B DL 45 6
BHZ ST (resample) (Winter » 1990) » 53] —RIIZEFIF R-R 3.2
6T T3 0 57 3B = MWL 512 S R PSRRI H8 » (F RASHF R L G 45 AT 5

B WoH st
P 15445 TELR 358 53477 $ 8 803 DA pair ¢-TEST SEFTARE » DAL 3 R ¢

S5 5 S0 B R R 90 U6 DU B B 2 R
8% 7k e 52 R P<0.05

B~ B RAFSH

CHER

AW FEFT 15 2 B IR BT R R A B 2 fR R DR R B L
3R SR PO I R A T ER AR AS SR AN T
£ 2.0 B R A TR (mean HR ) » & BRI 58 BR 55 A =8 (5 R 5 R 6 S BRUR
(81.75+7.16 /71.78+2 bpm/min » + 13.88% - P<0.01) - &FBkIRF[E RIF% ( R-R
interval ) » R MK EIRE T 455k 845.05+25.79 ZEfP K 742.53+61.95 =
B (P<0.01) » B7R 32 5 % 0 I (K S IR B HE » A i S 9.0 ik 28 B /)N iy L Bk
(i1 o 1 i
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100
C
‘ 45 ! .
75
3k = | %k kK
® 30
50 - 2 |
8 & s |
g 25 ‘ ‘
0 ! = 0 | = e ——
1% 16% 21% 16%
fmE FIREE

| TESEBE T SHEEE S HT 5 © SDNN :  the standard deviations
of all normal RR intervals( [& A ): RMSSD: the square root of the mean
of the sum of the squared differences between adjacent normal RR
intervals (& B); NN50: the amount of differences between adjectent
normal RR intervals more than 50 ms ([E C) K PNNS5SO : the
percentage of differences between adjacent normal RR intervals more
than 50 ms ([& D) - ( mean + sd » P<0.05 * : P<0.01 **)

N E

B R A R AT B 0 1 I AR ED A L IR E S AR S - LR
M8 o TR 57 3 9 7 AT M O P A R R A R T R -
LIS o SN L R 5 1 37 B 1R R S5 1 R A R 8 L ) A R S A 2 77
EER OB AFIY (BEE - R 86) - BENIBPeEE FaHER 50
o R E R BT SR EE B - (HYEMRIAY R &5 » Yamamoto S A
Ui seis B R BETEE IS T - /O Bk 5 2 55 Bh & 1o 1 B4 0 i
- (BIELEF KSR - U R OB AR B & i e B3
P =BT - EM RO OB EFNR (O PEES &S

B R DR BGEITIYE - EERERGT R SR R BTG E bk 2 B o
I 5 AT 2R AT ERIATHETS - BERFER - a2 R TR
157 1 TP 3 BV 2 2 S0 o o o i 1 0 L TSR
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{5 80 ER B e 6 8 0 G o B SRR B9 - FE B U 2 el AR I
e A AR (Gl > ] 87) - (K& IR B & & B
HEFE » MM 2 B IR E (vasomoter center ) 74 B
e AR R A (S 0o e - DABE 0O Bk P i 0 - [RI R I — B R
T {841 2 5 IR 111 S SR o (8 I A SR T o A I
{HERE FHREEE (adrenal medullae ) # {73 B EHRFE
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