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P, accumulation of post-exercise hypotension (PEH) induced by a long period of training.
P T This study aimed to investigate the effects of intensity of two different aerobic

Correspondence® exercises with identical energy expenditure on post-exercise blood pressure and

cardiovascular function in prehypertensive men. METHODS Eleven prehypertensive
men in their 30s participated in two trials repeatedly. In the first trial, the exercise was
moderate in intensity and continuous (MICE) with 70% of VO,max, and the exercise
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Key Words in the second trial was high-intensity interval exercise (HIIE) with 50% and 90% of
Blood pressure, VO,max. Each exercise was performed for 30 min, and the variables related to BP and
Prehypertension, cardiovascular function were measured at certain times for 1 hr during the recovery
Post-exercise hypotension, phase. RESULTS Our main findings are as follows: (1) Systolic blood pressure was
MICE, significantly lower at 30 and 45 min of recovery time than the baseline in the HIIE trial,
HIIE and systolic blood pressure was significantly lower in the HIIE trial than the MICE trial

at 10, 15, and 30 min of recovery time. (2) The rate pressure product was significantly
higher in the HIIE trial than the MICE trial at 15, 30, 45, and 60 min of recovery time.
(3) The heart rate was significantly higher in the HIIE trial than the MICE trial at 15, 30,
45, and 60 min of recovery time. (4) Stroke volume was significantly lower in the HIIE
trial than the MICE trial at 30 min of recovery time. (5) Cardiac output was significantly
higher in the HIIE trial than the MICE trial at 15 min of recovery phase. (6) Total vascular
conductance was significantly higher in the HIIE trial than the MICE trial at 15 and
30 min of recovery phase. (7) Total peripheral resistance was significantly lower in
the HIIE trial than the MICE trial at 15 and 30 min of recovery phase. CONCLUSIONS
The HIIE shows a higher cardiovascular stress than MICE; however, HIIE contributes
to the augmentation of PEH and improvement of cardiovascular function. Therefore,
HIIE rather than MICE should be suggested in BP control and enhancement of
cardiovascular function in prehypertensive males.
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QH(diastolic blood pressure: DBP)°] 80~89mmHgOll 335t 3
Q-2 A(Chobanian et al., 2003) 1 842] %7] GA/o sFsFAEL,
AtBlH o8 A 1dete] tigh AF Q14]o] Wi, AR 1Eet
0 29] o|ghgo] GAF YAl H]sto] OF 28] 1=7] WEof|(Vasan et
al., 2002) BA3 1ELA 0l gt H=4< 2|7t 8=t
IEAXY o fAS skl FAAR 50 7Y -&ﬂr’ﬂ il

W o 2 AotE A ck(Semlitsch et al., 2013). £3], &% & 3|&
719 YettE &5 & A8 (post-exercise hypotension: PEH)
W2 A3 &5 F Aol A 5 o|otRE A&HA FAE
AR, TEYANA SlojA A7k &5 Edold & +4
o] Yt S A= F8 71HeR EJ_!E]‘,%iE]-(For
et al., 2000). 7] A4 20~6089] &% F PEH7} 10~170
ol 24 Yetgtow, PEHY A& A7 0570}501] w2t 2%
= Aoz HuEth(MacDonald, 2002). o]% thafst &5
F33 B=7F PEHOl PR 9FE 8cks A7F 3= $
th fAA R T2 AP EY PEHE S7HA7=t o &34
o] (Keese et al., 2011), F 4t FH=FF(maximal oxygen
consumption: VO,max)9 60%Z AAst= FAE &4 &5
(moderate-intensity continuous exercise: MICE)°] VO,max2]
40%E Aot AFE A& 5l ot ¥ & PEH 5 &
Lol th(Pescatello et al., 2004).

3HH, MICE®F FARSE o] Al FstHA AlZHE 5&0] £,
o EAL 2502 QA HE IZE e &5(high-intensity
interval exercise: HIIE)o] A@3AE2] |AE Hote] MEA Al
Al¥ A7 (Guiraud et al., 2012)5 #F35to] MICES}H HIIE A
7} PEHO vA = 93 Hlwgt A57F =t olet #HAst
o} Way et al.(2019) HIIE #X|7} MICE A A&t ¥ & PEH
5°] UeFthaL B sk A|, oli= HIIE A7} MICE A X e &
A/ GA) &3 AN H 58S o FIAA YErd A3t
2kl 45 th. =3 Pimenta et al.(2019)2 & A7 E Hh=
DELRN A A5 VO,max 85~95%2] HIIE * X7} VO,max

60~70%2] MICE AA|o] H]sto] & & PEH ¥H6-& fEstitha
BIstEA, 13 E 50 F4E 50 Hlste] 1EA 74
H azolgty 43+t ¥Hd, Lacombe et al.(2011)2 28
AALE Ao 2 % AFLoA VO,max 60%2] MICE A<}
VO,max 85%2] HIIE A% 7to]l PEH #H2-2] Zjo]7} UehhA] 9
¥ty B A5k, Jones et al.(2021)2 A4 AAMNAl A
g (maximal heart rate: HRmax)2] 65%% AA|SF MICE # %]
9} HRmax2| 90%2 gt HIIE A |7} §-A% PEH W82 H %
ol BAskeieh Mgt viet 2ol Ag7hA] £ E HIE AA]2}
MICE A7} PEHO] BlA= 95 183 A7olrle o gt
H A3t 22k Aot o2 23 EEE AL A 3
AL AJol, F =] Apo], HIIE AA|eF MICE AA|9] %
= AA35l= 718(VO,max®t HRmax)2] 2}o], 18] 37 HIIE *] x| 2}
MICE AAE A &HZF SH A 543} FU=A] o] F 5ol 3L
oha e

ool Al 7|3t vket o], Y3 5 F YEhE PEHE 18
FAFe] EoF Astol 83 71%0]7] Wio] PEHE S7HA1717] 9%t
et 5 718, AE, LA AlZto] tigt A7t o] Fol A $om,
71 Y9gko g HIIESF MICES] B35 BlwsHs A7 R E|ol gt
Z12{vt HIIEQ MICEZ} PEHO| o1& kol Hiet et 480] =

Fll‘
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o] ALY A= G SAlo AFSt= 30 FA 224, SBP7F
120~139mmHg %+ DBP7} 80~89mmHg(Chobanian et al.,
2003)°ll T == FAE LEAAUT. olE2 2 671 el Al
AR & Aol gL, 24 Ag o= 5t oFS B854 &
gtom, HlgAR o]}, o] At tdA}t == G*Power 3.1 A
&oto] A&stelth(Faul et al., 2009). 34}37](9 4, 9530)
.05, 293 AARH(1-p) .8 FLA=S o7 AEEIY
(MacDonald et al., 2000), &&E2 118 01'01 12‘:39] A=
msigloy, Ad oA 190] g=ote] 1199 dgAtsE X
Z B4 ZFEA A

o] 01—_r“‘ Keheta *ﬂm%ﬂ%%ﬂi—‘?—‘ﬂ %?l% ‘%‘:“%OE’%(%?J

%“'— a3t 7\]"?—:_}24 ) E Z]‘Oq O}J_Z]- o]—‘— 2 EE HAF Z0)A
S 03 49 AYSHAT. AT WA ARH E4E (Table 1

o] A7) A9 13]9] oA T} 23]9] ZAH O E L= o
HAY Al A5 FoAAE Boto] VOmaxE 574 0]"%13’_, olg
AR st} EAYM AT &5 5 A LHFE A=
ot EAY F 2E A= counterbalanced order©l] Iﬂr‘jjr MICE
A 2|2} HIIE A 2] o]l §HE- Zofshial, F AXHEFE &5 F ofuf A 4H]
Fe Ao, F A2 7ol 157299 wash-our F3ITh

Table 1. Physical characteristics of participants (Mean£SD)
Variables (n=11)

Age (yrs) 31.3+0.5
Height (cm) 180.8+1.4
Body weight (kg) 85.0+£2.3
Body mass index (kg-m~) 26.1+0.8
Systolic blood pressure (mmHg) 125.842.6
Diastolic blood pressure (mmHg) 80.0+2.0
Maximal oxygen uptake (ml-kg"'-min™) 39.1+1.4
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MICE AA] & tdAE= EF=ZoA VO,max 69~71% Z=
2 3087 5 of. HIE AX %OﬂT‘:— HA3A27E VO,max
49~51% F=2 A 287 &5 3 &, VO,max 89~91%%}
49~51% BER 217 48N AZo7FHA A&s5te] F 3087 &
&< otk & 7HA 9] &5 7hol| ol A &u|Fell A R-2Jgt Zfol 7k
YERA] Qe (p= 091)(W ay et al., 2019) 7 &5 A 308 Bt
S FHT Foll IFA F=AE é At o, 3084 5= T
& W2 3E7] 58, 108, 158, SO—E—, 458, 121 60
Aol 4391 (MacDonald et al., 2000), Ad#7]s W
E7] 158, 308, 458, 1811 60&2] AHA &4t

flijo
HE -101' r

[

= Azt Kefehi
AT, A B 4847 0 B0 1735 259 3
A, 24412 A3 7 A A, 8AZF ol 38, T2l
TAIZE OV SR 2AL A7 ARl Q.4 8A7H] AP £
=S shich. PAY 24 GBI PEe thet ek,

1. A4

AT A FL AA A &4 7](X-Scan plus 11, Jawon Medical,
Seoul, ¥=HE ZA3Ic} AT (kg m )= A5 ke)S A4
A (o) 2 o] A=t

2. VO,max® &5F MR &H|ZF

VO,maxE &7%35}7] ¢Jsto] EF=U(Series 2000, Marquette
Electronics, Milwaukee, WI, u]<)3} 7FAEA7]|(Ultima CPX,
Med Graphics, Saint Paul, MN, ©]=), Z18/2 AHkgy S37]
(M200, Polar Electro Oy, Kempele, ¥t=)E AF8-5}9] Bruce
protocolel] Wzt 5ot LS AAslt. AA F 54
=7} E718E AEkr(heart rate: HR)QF AtA A B]EFo] 7% A] &

= 49, &5 AZZ(rating of perceived exertion)”} 19 o]l
S W 3&(respiratory exchange ratio)°| 1.158 Z3sh=

-Or 7183 HRO|] HRmax 9] 90% o143l % & Al 7HA] ol4d]
ﬁﬂ%" o FAF Zﬂ‘iﬂi R R ol A

5 % AUAAH|FF2 American College of Sports Medicine

(01814 A ALLAS AHgte] chatubet A shgom,
MICES} HIIE 37]9] ol 4 £0]%E FAssteet. £5 5 ol
ujepe] A4 AL b3t 2o

» & A v (ml kg 'min?) = 3.5+ (0.2 x £%) + (0.9 x &%
X D)

» 9% = A4 A ml kg 'minT) = & AR 4B -3.5

» B A48 LminT) = 5 *J 48 (ml kg min™) X

A5 ke /1,000

» B} o x| AH]FH(kcal'min™) = B3 A4 (L min™) x
5(kcal'L™)

» &5 v auFkeal) = B oA &8 (keal min™) x
25 A1 7Hmin)

3. P AL 3] E7] F

A2 qAAE A2 AANA =54 2E A A (Yamasu,
Saitama, Y&)2} F 7] (stethoscope)= AM&sto] 243191, @
AE Zol7] oA FLe SHATE -2 Az wjofl st et
259 FEE FAT AR 45kt SBPYF DBPE 18 42
2 23] 34% & QS AEorAth. Bad-sH et (mean arterial
pressure: MAP)Z} rate pressure product(RPP)&= th2-9] 5412 Af
&-5f0] AbEsFoitt

» MAP = [SBP - DBP / 3] + DBP
» RPP = HR x SBP

4. FFA e 3BT AERT| 5

AER7) 52 WYA7F F2 ZA oA Physioflow(PF-05,
Manatec Biomedical, Paris, Z2)E ARE-slo] 4351} o
A MY AL B A7 2900l o] HR, 13]9EF(stroke
volume: SV), 181 4¥&& cardiac output: CO)S Z7g5F3tt.
Z2Y AT E(total vascular conductance: TVC)Z} &% A P total
peripheral resistance: TPR)2 tH2-9] 3-24]-& AR&-5}o] AFESHSITH

» TVC = CO / MAP
» TPR = MAP / CO

Table 2. SBP and DBP at baseline and during recovery phase (Mean=SD)
. . . Recovery (min)
Variables Trials Baseline 5 10 30 45 60 F p
O+2. 1+3. S+4. .64, A4+5. NE=N 82,
- MICE 125.9+2.4 130.1£3.2 130.5+4.7 126.6+4.5 126.4£5.0 117.1£1.4 119.8£2.5 1922 089
H, 124.4+3.3 127.4+3.2 1209+2.7 120.2+2.2 115.1+£1.8 116.3+2.3 119.6£2.4
(mmHg) HIIE 3.3 7.4+3 0.9£2.7 0 5 8 6.3£2.3 9.6 2173 020
* * # #
8+2.2 NEIR NESR 6£1. RESN A2 942,
MICE 79.8 80.7£1.7  78.7£1.8 76.6£1.3 76 7 76 0  77.9+2.6 901 499
DBP
H, A£2. 0+2. 2. 0£2. NEZA 7£3.2 942,
(mmHg) HIIE 78 5 79.04£2.3 7774825 77.0£2.5  76.7£29  76.7+3 77.9£2.7 108 995

SBP: systolic blood pressure; DBP: diastolic blood pressure;

MICE: moderate intensity continuance exercise; HIIE: high intensity interval exercise; SE: standard error of mean.
* : Significant difference between trials; # : Significantly different from baseline value.
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Fig. 1. Systolic blood pressure (SBP) at baseline and during recovery phase ( * : Significant difference between trials)

Table 3. MAP and RPP at baseline and during recovery phase (Mean£SD)
. . . Recovery (min)
Variables Trials Baseline 5 10 15 30 45 60 F p
+ + + + + -+ +
MICE 95.1#1.8  97.1+1.7  96.0£2.4  933+1.6  92.9+23  90.0£1.5 91.9+2.2 1616 156
MAP
H ReESN NESN A£2. A+l OS2, 9+2. RESN
(mmHg) HITE 93.842.5 95.1#23  92.142.0 91.4+1.9 89.5£2.3 899425 91.8+2.2 773 503
8085.5 11965.9 11169.6 10501.6 9375.2 8565.1 8591.8
MICE +342.3 +506.9 +468.3 +479.9 +517.9 +300.4 +397.4 11.446 .000
RPP # # # #
8353.1 12873.0 11649.9 11264.3 10221.9 9418.7 9539.7
HIIE +449.3 +513.5 +504.6 +515.5 +473.0 +508.4 +434.8 10.075 .000
# # x # * H * *

MAP: mean arterial pressure; RPP: rate pressure product;
MICE: moderate intensity continuance exercise; HIIE: high intensity interval exercise; SE: standard error of mean.
* : Significant difference between trials; # : Significantly different from baseline value.
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Fig. 2. Rate pressure product (RPP) at baseline and during recovery phase ( * : Significant difference between trials)
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Table 4. HR, SV and CO at baseline and during recovery phase (Mean=SD)
. . . Recovery (min)
Variabl Trial Basel F
ariables rials aseline 5 30 45 60 p
64.1+2.1 82.9+2.3 73.9+1.9 73.3+2.7 71.6+2.7
MICE 16.940 .000
HR # # # #
beats-min’ 66.8+2.4 93.5+3.5 88.6+3.3 80.7£3.4 79.6+3.1
( ) HIIE 13.536 .000
* # * # * 7 *
81.2+2.5 74.6£2.5 81.4+1.9 82.1+2.8 80.6+3.0
MICE 1.443 234
N
(ml) 77.8£1.9 69.2+6.5 75.4£1.9 76.8£1.5 72.8£3.3
HIIE } 970 432
MICE 4.6+0.2 6.3+0.2 6.2+0.2 6.0+0.3 5.9+0.3 8,320 000
CcO # # # # ' '
(L-min™) 4.6+0.3 7.1£0.3 6.5+0.3 6.3+0.3 6.0+0.3
HIIE 10.801 .000
i # # #
HR: heart rate; SV: stroke volume; CO: cardiac output;
MICE: moderate intensity continuance exercise; HIIE: high intensity interval exercise; SE: standard error of mean.
* : Significant difference between trials; # : Significantly different from baseline value.
Table 5. TVC and TPR at baseline and during recovery phase (Mean£SD)
. . . Recovery (min)
Variabl Trial Basel F
ariables rials aseline 5 30 45 0 p
0.049+0.002 0.067+0.002 0.067+0.002 0.068+0.004 0.064+0.003
MICE 8.508 .000
TvC # # # #
(L'min"-mmHg") HIIE 0.050+0.003 0.078+0.003 0.073+0.002 0.070+0.002 0.065+0.003 14.446 000
* 7 * # #
21.2+1.1 15.0+0.4 15.1+0.4 15.3+0.9 15.940.8
MICE 11.876 .000
TPR # # #
(mmHg L™ min™) HILE 21.0+1.3 13.0+0.5 13.9+0.5 14.4+0.6 15.7+0.7 16913 000
* * 7 # #

TVC: total vascular conductance; TPR: total peripheral resistance;

MICE: moderate intensity continuance exercise; HIIE: high intensity interval exercise; SE: standard error of mean.
* : Significant difference between trials; # : Significantly different from baseline value.

Az B

o] Ao A AL rE Awt= SPSS PC' for Windows(version 26.0)
2 B4t 71&8 A AASH ] 5t B mean) Tt EEL
ZHstandard error of mean: SEY& AFESI Tt & A X[oA] QHFA|
(baseline)@}t B sto] A|7]7E 213t Zpo]7} Urehd: 49 YA
X(repeated one-way ANOVA)O. 2 BA35}H 11, AFEHZS 9J5}H0]
H 2R3t A5 H(least significant difference: LSD)& AAISFAT.
5 AAZE {3 2ol7t vrehd: A v 2L HA QL Wlicoxon
B340 AAE ARSI 45 - Hd(independent t-test) O 2 F-4
oIt e SAEA Y fo4E(e) 052 AT
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MICE®} HIIE A Aol w2 HyA|et 315 7] 5 SBPL} DBP| ®#ish
£ (Table 2)%} (Figure 1)°] AAIE B2} 2t} SBP7} HIIE A X
oA QPEAIS} HlIste] 5 F FE7] 308} 458 AN F
95t werow, HIIE AX]7} MICE AAETH &5 & 3&7] 10
B, 158, 223 308 A|-olA f5kA 2ottt

MICES} HIIE Aol w2 FA|e} 3157] MAPS} RPPY] ¥lsh=
(Table 3)3} <Figure 2y°ll A|AIE ¥k} 2ot RPPi= MICES} HIIE A 4]
RO A QA9 HlIst &5 & FE7] 5&, 1082, 158, 181
308 AloA 995 &%oH, HIIE A A7} MICE A Hct &%
T 3|87 158, 308, 458, 181 608 A1AA 8961 =9k}
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Al 7‘|

1= R

ek

or

MICE®} HIIE A Ao w2 g A9t 3]E7] & HR, SV, 121 CO
9] H3k= (Table 4>l AAH vt} Zoh. HR2 MICES} HIIE A 4]
oA QP A9t vl st 5% 187] 158, 30%, 455, 1
60E A|-A FoJ51HA EekoH, HIIE A X7} MICE A& Rtk
5 5 5]87] 158, 308, 458, 123 607 AJFHA f-5HA
Tt SVE= HIIE X7} MICE AX i}t &5 § 3&7] 308 Al
Jo| A G-2l51A Wekth. COE MICES} HIIE A %] 5ol A FFA]
o} Hlwato] -5 & B]E7] 158, 308, 458, 181 608 AlH
Al FotAl =9re™, HIE AAZ7IMICE HA Hrh &5 T 3]£7]
158 Al AollA foatA &5k
MICE®} HIIE X0l ©h& QHY A9} 31 7] & TVCEF TPRO] 3}
L= (Table 5)°f AAIE vk} Zth. TVCE MICES} HIIE 4% 250
A QEPYAI9L v st 25 & §7] 158, 308, 458, 181 60+
Aol A -elabA £9ko.H, HIIE 2|7} MICE A XK} 5 & 3
£7] 1583 308 AlFolA R9lsHAl &9ttt TPRS MICES} HIIE
AR BIEOA QYA HlwEl] &5 T 57| 158, 30+, 454,
231 608 A4 RstA Rekow, HIIE A 2|7} MICE A A&
} 25 & 3]E27] 1583} 308 A-oA f-2l5HA] Woktt.

Mo K

o i

g s}

1. SBP9} DBP2] #i3}

| @172 MICE HA AL AH A2 vwsle] SBP| 32
g A7 UErgA] oottt #E A Aol E fAtLSE A
Al 3 SBPO] @47t F 3mmHg(Kleinnibbelink et al., 2020)~7
mmHg(Pescatello et al., 2015) 4%+ ZOo& HRIEHJY, 1
Hu AAG 1AL AS- AL T SBPY fost #avt
UEbA] 92 4= 9l3l(de Brito et al., 2019), PEH 59| &%
NS ZAA ot o] fost THAE T 5= 917] "o
(Eicher et al., 2010) tH4A+e] EA4oly A A7kl wheh MICE ©]
& SBPY| 398k A7 ERA] RS 4= Qlokar sfAH )

Hh, o] 5L9] HIIE AR ol A& Qg A} vl wate] 8]&7] 308
3} 455 AJFolA SBP7L F-9l5HAl W Ao2 yErdtt. ojek
#3}o] Eicher et al.(20100 S5 %=7} 10% 5712wl ujth SBP
7} 1.5mmHg B ZAE ot B1sty o, ol 17 E9] &5
o] tl & PEHE Uehd 7HsAdo] Athe A4S ousitt. 14% &
At425Q1 HIIE= MICEC] H|sto] H@3A AEHAE ¥ 27
A7, 2TAFA 9 845 Boto] FHEHZot S HS W
o] Er|AIZIt}. 7He| oty e &5 & TR o2k 7HA
ou, A7 AR AAE B9 D2 AT ATYS HAAHA
%5 & SBPE TAA|ZItH(Pimenta et al., 2019). ufgbA o] A
9] HIIE M Ao A 3]&7] % SBP7} FFA| e} 52514 WA e}
9 AL 254 =7 943 MICE HA| Ko}k HIE AX] 9] 13 % &
BTOE Qdsto] YAl 2 7t B Y S 4L T A
T A 5 AR 7|- 7]Qlste] YEhd Aog Atz et
o] Aol A MICES} HIIE A ] 7ol SBPE H| w3t A3}, 3|57

o
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108, 158, 183 308& A|Fol A HIIE *A]2] 4=X]7} MICE A %]
o "lste] S-oJ5HA Be Ao g Yeytt) ol YA et HIIE
AR 9] 1= &5 ko] ZFE7] & M4t 7] H] oste
3]87] 3 SBPE ol WAL 1 o7t o A&HAE &
A Aoz g 4= 9}, o]9k T2 A= FYT HAkL 25
= AABI S W &5 LY Aol & Qlsto] PEH §H-9] f-9Jgt 2k
o|7} et et 1 &po]9] X&AI7H Hom, PEHO &4 Al
Zrol AojFALE ot 2ol7t et ¢4 4 Qloka Bagh
Eicher et al.(2010) A+Z2 e} #=o] Qlrtal IEETh o|ef H&
o] Jones et al.(2021)2] AAlA= HIIE A oA 1= AEH
E F7to] o wo| 2eE4E PEHO| Aol 7} f-olaHA vebrd 4= 9l
ot B15keh =3 PEH 274 A7to] 4080] doid 4%, 2%
7ol W2 zjo)7} glckal Husto] o] Ao] Aol fAlSHIT
wj2hA HIIE AA|9] I3 E &5 F7Ho2 I3t 2570 xjo]& <l
sto] 3]%&7] zutol= & A X 7o SBPY] #-9]§ &po]7F YEREA|
9 S AIZE] dojA4E F93t Afo|7F UEhA] (e A2 AY
AT-o] Ao A oHe Ao weHET

g, o] Aol A 3]&E719] DBPE= MICESF HIIE 2] % 9+
A&} vl ste] {98t 2ol UrehtA] gkt fAMAR S
PEH ¥F-g-ol 4| DBPY] Zh4aFo] SBP2] ZhAwat vl gt A
e AR AT (Jones et al., 2007), HEEY] AT FAILSS
% PEH ¥-g % SBPYF 9981 74 EE Ao & B EAtHSyme
et al., 2006; Angadi et al., 2015). €3] |AASE & DBPY
Za7t BAA 0 Q954 gejgte SBP2 §7 DBP7F 2mmHg
o ra" AL, AEHIAS FHEC| 10% o1 TaFE Ao
& B EtHWhelton et al., 2002). ©]9} Z-& PEH 4Hg-2] &7}
7t Z71719] Edlold Aol FHd AL A9 FAE Frdt
I, Yozt Ad@dgtoz Qg AFGE 4ol w-$ Z¥Zo]7]
& AFH o=z Z ou|7t Qlet. weta] AAE 1 EAANA 9L
o4 PEH & % DBPY #-9)3t #4AE sk a7H41 59
AP FE FE5] Yt & A+ .= o

d|

2. MAPS} RPP2] ¥3}

MAPE gt He| A7) B9t gzl B o] 7he| A& Hat
go g4, CO% TPROY| 25t 2429l ¥3S wth(Berlin &
Bakker, 2015). o] |04 3]&7]9] MAP+= MICESH HIIE A
L Qg A9t v wsto] f-ogt 2to] g HolX| gkofrt. PEH ¥H&-2
MAP2] #35}2 9Jn|5}7] wlojl(de Brito et al., 2019) SHFAof H]
oto] 387] ol folatAl Wobd Aog 7dist A AR, 19k 2
A= YeRYA] Qigtth, o] Aol A 8% 7] & SBPO| F-oJ3t A
L Uehg gt DBPY §-9)3F 747t e A] ¢9ka, DBPO o
FZ grol MAPY] R9l%t #Aa7F YEhA] g2 Ao2 withy

i)

Santana et al.(2013)& T4 E9} 4T JAALES AASH 4
3}, o] A+t FUotA DBPLF MAPS] 793t a7t YephA] &
ottt B askgitt

714

RPP= Al29] AbAAH|FS Hrlohe 70 AREA 4
AE Bghg 9ulsie], a@PAS] RPP S7H= A8 =
T APFE S7FR ololXtMoraes et al., 2012). ©] A-tollA 3] &
719] RPP& MICE®} HIIE XX 25 QHY A9} vl sto] 308 74|
G951 &9ton, HIIE A= MICE AXEth &% & 5|87] 15
B, 308, 458, 1831 60 AlFA foetA =kt o9t Z

ol
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A= HIE A7 17 &% F7to] ZgEE f4kadFo]7]
oo Z7&=9] MICEd] H|5to] 3]&7] & HRE T A S7HA
1 (Forjaz et al., 2000), 1 23} RPPE ¢ &9l Aoz wotET),

ojA o A AmE W-8-2 FEjetd, 1w e] HIIE AX7F 574 %=
o] MICE #X]of| Blste] 8]&7] & RPPE © A S7HAIZ] 8t
PEHE © A |5ttt o]+ HIEZF 8¢9 Z4dE =80
Ak A% o & RS & sk Ytke $8E 2 gtk O
HY I3 HAALEOZ QIS AFYEC] 15,000 5 190 &
335t A(Eicher et al., 2010)& R H HIIE o]% RPPY] S7}
o UF & *4& 714 28 gty dddth X Yakasai et
al.202) = F- 1A= FAALFo] R e HeF 7raet 4l
W75 A =S ok Bagh v glok E3F HIIE AX)7}
AT 502 BERFHAY, AZSHE 7] tisto] A7 374
T Aoyt x| o] AZ4EG 2502 Qg Hlo]
A &L 7HsAlo] &t} o] MICE®} HIIE & A2|2] 2% % HR
o] folgt Aoj7t Qe Aoz AgHct. webd FF EYgo| i
o ZFo|HA QhHo: & EA7} gl HIE A& 18 UAo|
A Boh 202 st et Qlokal Al H

EERZ R

1. HR¥} SV € CO9] W3}

A9 WAL £8 Bolere] AAH el et 27 1
A AeAAA D s wgo] ) 2AH, fALLE
o Aw 44%719 HRel 4949 9L ErhCooke et al.
2008). o] AollA F]E7]9] HR2> MICE®F HIIE A X % 4

2

Aot Bt &5 F 3]E7] 158, 308, 45, 181 60= AIF
oA FolstA =9t olet T2 A= E52 Bt S/ A
A AEH A9 AR A Eg0] &5 Tz FALT 5244
Z(O'Sullivan & Bell, 2000)2.& s)4€ 4= vt EZ HIE 4]
9] HRO] MICE HAEth &F & 3]57] 15&, 302, 45, 12|l
60 AlAoNA FostAl E%2H, o= HRo| &5 %2} H|H 5t
of Z7Heth= A, 181 I E 250 Bt} £ HRS YA
7] fI5to] 25 & AEHAL AFA AH&H E48E HS FTH
Z1th= AH(Perini & Veicsteinas, 2003)2.&2 3[4 =t} o] A3Lof A
¥ HRY Ait= 254 %ol vlaEste] Yehvhs A% 719 Bl
A, AR EAE, 191 25 F 87| F 8= AAAH|F
9] F7tell ool ATt Fd 4= Qo

SVe CO+= HROl gt @ty HA o] 9Jsto] vepun, &
S73xof vl ste] Wkgele Ao 2 B E K Crisafulli et al.,
2011). SV&} COE &5 & &S0 2 ALY E ERHFE FdoHA
FABH7] Aote] AHEEE 259 A Frol vlEste] S71E 5
AtH(MacDonald, 2002). °] 92 3]&7] & SVE YA} H]
ste] Al7] 2kl {93k Zpo|7t yetuA] 29kA|RE, HIIE A | 7¢
MICE HAAET} &5 F 3&E7] 30& AFoMA FooHA W2 A
o & Yepgtth SVE HRIF ¥H[E TAE Eol7] & (Murrell
et al., 2011) 3]&7] & HIIE HAoA] TS gotbxl HRO wtet SV
7} o 2ozl Ao g woH. &5 Fole FWE I, Yo £
=9, 283 449 580l F7tE 0] SV7T S7HE AR oyce &
Wang, 2021), 57| Fol& HRY 3717t o 37] g A3

oz g ol gvitozy HAg dRE 3IFY 5 A He

ol ok

al
3]
<r

lo J

kjss.sports.re.kr

Zloltk. HIE A2 & 3]&7] 308 A]Fo)A HRo] MICE o] H]
5ko] o &9k7] W&ol SV7F 308 AlFA o5 Wotd Ao
2 g

S, CO= MICES} HIIE %] B5% oFgA|el vl wato] 3]E 7]
o] mE AJFoA Fol5tA EA Yo, HIE 427} MICE A
A Hth &5 F 387] 158 A-HA F-251A &4th COE Svet
HRY| FOo2 AEH 1, 549 S/t gt ge7l=HR 4 &
TARA S G} FFH o7 B glon Ed] 1P &5
Zoll= SVET HRO|| 9ste] A4 HHDunn et al., 2016). T=hA]
o] Aol Al Vet HRO ®gke}l f-AMHA| CO Eet 387] o &
7te Ao 2 =t

2. TVCS} TPRE] W3}

o] AF9] TVCE H4 A} vl wste] MICESF HIIE HA| 5
5 5 3E7] 158, 308, 458 181 60& A-NA F2stAl
ottt %58 53 CcO9 Wslel PEH W2 TVC 22 9
FE uA Y, CO9 F7tet ool it TVCY S7Hs 9fnigitt
(Jones et al., 2007). wretA] o] A4-9] MICES} HIIE A A] H5Fof
Al QEAe v ste] COY /2% F7Het SBPY F-2% F4x7t
UetY TVC E3E fol8HA S7he Aoz siddct. T3 HA 7
H| WO A& HIIE AA|7F MICE AX|Ht} $]57] 1583 308 AlF
oA FYoHA =2 Ao ZE YERSIT) ol HIE AA7t 54 &5
% MICE AA Ko}t AY=]E T&Fo] t €, o] Qlato] A9
¢ AT FHY JRFFo| o F7HE O] YRt Ao 2 wekE
(Endo et al., 2012). &, o] A7-2] HIIE A |7} MICE A XXt} Q&
T 25 98y B JE7F =oF MICE AAET ¢ &=
2 TVC A3E vt wohect

TPR2 57w ol Hlgsto] MstE]= CO2F MAPOl| ofsto] 478
=0, PEH ¥H-3-9] B33 Ql 7|0l 2Jste] waAE i MacDonald,
2002). ©] ¥15-9] TPRZ A<t H|wsto] MICES HIIE A A 2
FolA &7 158, 308, 458, 283 6029 AlHA |9
SHA Woktt o9t T At &5 F doto] AEE PEH W
S %5 Folx F7HE AEHE FAEHE CO9 ¥R HEhY
H(Jones et al., 2007), PEH ¥-g°] @3 &% 7|02 <Igt CO
o] Z7tet TPRO dA S AAE Yepdti= Kleinnibbelink et
al.(2020)9] ® 118} o] Qich %3t LE}E o] 71 HRY &
715 &30 COE %7179, PEH B¥H83 23t o] TPRS -2
SHA ZAAZItH(Gjgvaag et al., 2020). ©] ATFo|A= MICES}
HIIE A2 Z5% QFgA|et Bluwste] 25 & HRO| F-9]5HA SV
2L, CO EZH FYstA S7HE 2 EM TPRO| R-9J5HA BA Uret
Ao A,

3, 2] 7to] Wlwst Ax}t HIIE AX]7} MICE A Hth &5
T 387] 1583 308 AlFoMA Y6t B2 Ao=Z YErydTt
ol¢} 7o Aut= A&T TVC A< 3 olsfig Bart Ut
HIEE 14%E 522 AW @Y 8132 B& S7HIHLEH
MICE AR Et} &7] 158 A4 CO7F F2stA =342, °]
o wa} 3]57] 1583 308 AlFAA TVCe S7ket TPRE #ra
7b A Jehd A0 & s ol 14T 250 st 4
3 A2EH A7 Z7HEE, DAAA 2495 E T 5] o)t
o] &34 PEH ¥h-go] S7tethe APAT9] ZA3HO Sullivan
& Bell, 2000)&+= O] Qitt. AAR o] A49] SBP= HIIE A

Hir Ho
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A7} MICE AR Bt 27| 108, 158, 181 302 AHAH &
5 W=, o] A1FHL PEHY w1 Y3 #alo] 9l CO,
TVC, 1831 TRPY |28t &po]7} vrehd A3k gX|gtet. o]
of e A= U3 S5 wo] T theFel PEH HH-3-o] MAP,
CO, 183l TPRY| ¥ W=t Sabbahi et al.(2016)9] Hal
otz o] Qe AR HoHr)

1=

o] @HLOML 1199 300 AA4 18 F4dol VO,max 70%

9] MICE A2} VO,max 50% 2 90% “4=2] HIIE *] x| of ut
% 304'8}%21:4, FAIS T &7 F LT AW 5E S
it 2 A3} HIIE AA7F MICE AR HT} &5 & 387 & g
I AEH AT} YA T TP AZYE 171o] xF0 2 Qlsto]
PEH 989 3¢t 4887159 74l o atdo|ivty A&
A& 4= Stk whEhA 30t AAE 18 FAe B 28I AE
7|5 7jAo] HIES Bt F=2x08 #8353 P97} Qloha dek
QE} I35 A 18 G4 QAL E HIE Edold3} MICE

Edo]de] B Aot a3Hs THHORE HwetE $& A3t &
A, 1EQL A}, oy, 21 O AR 5 ohde dAdRE
xeto] AIE ASotE T4 AT £ a3 Hot
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SAULAST L7300 AN et Hdo
s 2 Y oS0 DiXl= Fek
ENZ, ZAR, 0[8HF

ZBICha, ALY

“Z8rHat, e

“Za|thsta, w4

[Z4] &5 & AdU(post-exercise hypotension: PEH)}2 434 5 & 3]E7] Fof go] QFF A] SFHL ¢ &
R FAITE A& @0 R, TEPAS] B A7) &5 Edold F PEH/L A =HA EQfo] Zrag. ]
Aol F 7Y FARLEEET 5 T BT AT sl vIAE IS FHokLAL SR
] 30t AAE 18 B4 1130] T 7HA] A A9 13799 wash-out2 F1! counter-balanced order©] w2
HHE Hosteict. A HA A= VO,max?] 70% 2 Ao AAske $3% X452 5(moderate-intensity
continuous exercise: MICE)°]213, T WA A 2|+&= VO,max2] 50%2} 00%S Hzolrie AAsk= 174% 9l E1‘ﬂ‘
fg—(hlgh intensity interval exercise: HIIE)°|t}. ZF A X|ufct 308719] &5 & 1A17F 59t @3t A5

1-& Z735H Y.
[751—]-] 1) Systolic blood pressuret= HIIE AX]of|A] SPgA|Q} H]WSto] &5 & 3]87] 3083} 455 A|-oA] 72
317 Wokow, HIIE A7k MICE ARt} &5 & 387 108, 158, :Lab_ 30+ AlRolA FosHAl R 2)
Rate pressure product= HIIE #*]7} MICE ARt} &5 & 3J87] 158, 308, 458, 133 60 AJHAA &
OJ5HA] =9ttt 3) Heart rate= HIIE AX[7} MICE HA| K} &5 F 8187] 1582, 308, 4582, 1831 60& AJF]
A FolsHAl &3ttt 4) Stroke volume2 HIIE A A7} MICE AA| Bt} 85 & 3]E7] 308 AlGoA F-ootA &
gkt 5) Cardiac output=> HIIE AX|7} MICE HA KTt 5 & 5157] 158 Al@oA F-9lotA &3ttt 6) Total
vascular conductance= HIIE A7} MICE AA|Et} &% & 3]27] 1583 302 A|-A F5H &3ttt 7)
Total peripheral resistancet= HIIE *]X|7} MICE A Bt} 5 & 31&57] 1583} 30& A4 525k ©ket.
[ZZ] olide] A7 AIFE T8olH, HIIE X7t MICE A Ht} 31&7] & A8 AEH A7} E9kA|9h PEH ¥1-3-9]
S AEH7159 Al B axpdolltial AEAS 4= QUrth wEhA 30t FAE 18U 9499 A 28T 4
7|5 704l MICERET} HIIES Bt A=5808 A48 J a7t Qlvtal Wt 3 FAE 18 $8S
© & HIIE Edlo]dx} MICE Ego]d9] ¢t 76t a3ts S 02 H|wohs 34 A77F 8 ¥k
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