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PURPOSE This study investigated the effects of moderate-intensity continuous
exercise (MICE) and high-intensity interval exercise (HIIE), performed postprandially,
on blood glucose, blood pressure, and blood lactate levels in men aged 40-50 with
prediabetes and prehypertension. METHODS Twelve men with prediabetes and
prehypertension were selected. After consuming a liquid meal, the participants
participated in three trials: MICE, HIIE, and a non-exercise condition, with a one-
week washout period between each trial. The trials were conducted in a counter-
balanced manner to ensure equal energy expenditure across conditions. The intensity
of the MICE trial was set at 70% of the heart rate reserve (HRR), whereas the HIIE
trial alternated between 50% and 90% of HRR for 30 minutes. Blood glucose, blood
pressure, and blood lactate levels were measured at various time points during each
trial, and a two-way repeated-measures ANOVA was used for analysis. RESULTS 1) In
the MICE trial, significant reductions were observed in blood glucose (at 15 and 30
minutes during exercise), systolic blood pressure (SBP) (at 50 minutes post-exercise),
and diastolic blood pressure (DBP) (at 20, 40, 50, and 60 minutes post-exercise). 2) In
the HIIE trial, significant reductions in blood glucose (at 15 and 30 minutes during
exercise), SBP (at 40 minutes post-exercise), and DBP (at 40 minutes post-exercise)
were observed. Blood lactate levels significantly increased. 3) When comparing the
two exercise trials, blood glucose in the HIIE trials showed a recovery trend post-
exercise, and blood lactate levels increased to a greater extent. CONCLUSIONS
These findings suggest that both MICE and HIIE effectively lower blood glucose
during exercise, but HIIE causes a more rapid post-exercise increase in blood
glucose compared to MICE. In addition, MICE results in a smaller rise in blood lactate.
Therefore, MICE is recommended for improving prediabetes and prehypertension.
Future research should compare these effects in healthy individuals and examine
long-term adaptations to repeated exercise.
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Association, 2022).

FrddAs @9 A7t A4 7Sl £1 G JAd 7|ER
oe W2 189S ”EHEH(Bansa 2015) S5 23 o,
s AN E= F A EEE
= Atejo]tHEchouffo- Tcheugu1 & Selvm 2021) iy df
FrAGANARE =2 59 A&edxFY E HEAE Vs &
47} SHkE 4= Ql31(Bergman, 2013), X8G-SO 2 Qs Eit &4)
2 cokst g =o] Qo g z-2-E 4= 9Itk(Portero et al., 2014).
59], 245A] 2 dd-2 TGS Yo7]= HRIoRE A,
S7HE E3-2 ] vt E FolE el 1QleddsE 24
sto] WAIAA TR HEF &S AAaAA 18EE ettt
(Brownlee et al., 2005). oo o g9] AP oulstr] 95|
A FdgA el 9] H=52Ql B 7t B2 o] h(Pratley, 2013).

FreHE MAA717] A3 HEHQ] HHO R FEQ W, 40|,
123 258%0] Arhlingvay et al., 2022). °] & FELHS A
G5, A5 571 9 Ao, T2 £ E FAEA A8 Aee
Ay 22 B2-8-E do7 4= Qli(Tarry-Adkins et al., 2021),
Alo] Q¥ A4 FYAY APY -2 BN TS BEd ==
Q7] W &ol(Churuangsuk et al., 2019) Z-2 F2]7} & g 5t}

2582 v wy B2 glo] bHsHA =9 7Hseh W o R A
EZo]| wpe} ohoet W o R A 4= glom, G /Mo
o 71 49l Wete 2 A A o] Ytk(Kanaley et al., 2022).
ottt 7389 &5 5 59 AL EAREY S7F 2 A
WEAY AAE Bl A&d AFES A3A713(Zanuso et al.,
2010), o€ 5 ¥ 24 9 Fi® oigol mj- 53l Aoz
B g ojgthFrampton et al., 2021). &3], AAF & 83 23 &
g5 3718 5= Sl A% @92 MAAT=E aREel ZoR
B =K Bellini et al., 2021). A% 9] Z7}= <ad A4
< USHAA A2 TP o] 8 ¥ Yelo] E 5= YoM (Hiyoshi
etal, 2017), @ W49 &4 452 fddf HEH Ag 9
AFE S7HE 5= 7] el f4AesE B Al g9 24
2 Fierg oA A 227F 2 Ao|th(Lambadiari et al.,
2020).

Tt FAE Ao R AAots fAAEES AT 9 T
o ufj-g- &3+ o] (Schwaab et al., 2020), B A9 Y =
Ao uj-¢ a3t#Ql Aoz B tHHeberle et al., 2021). ©]
¢} #=Hste] vt A X = 0]5tS|(American College of Sports
Medicine: ACSM)ollAl= 4% A2E Tt TApollA] £ 150
ojAe] H7E GAALES HASH lth(Kanaley et al., 2022).
FREY &5 FoEk FHAR EHE & & AT, IGERE A

AT AS B 537 22 ZA02 BuEtkAlpsoy, 2020). ©]
O} 8 Ayt WA §HRlo| =2 Ry tAlE 4 271 4 I3
43} 2o AYe|shd vhgo] o3t 9% T A F9Hpost-exercise
hypoten51on PEH)°] B2 Z5HA S5 7] gj&o|th(Farinatti et

1., 2022). o9& I E fALEE-2 @9 2E T BHSHAE o
% BIHR] A& HFE o] YrkSilva et al., 2022).

=R AA 7 RAQ)] EsURHeE 1FE 1Hd
&5 (high-intensity interval exercise: HIIE)°] Qlt}. Liu &
Wang(2021)2 HIIE7F $4% X454 5 (moderate-intensity
continuous exercise: MICE)O] B]3}o] G AHA &x}o] AIA|
T4, @9 9 @Y 240 v avyolzta Bk, o9k
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A= RezkAllah & Takla(2019)9] CH%LOM dAsHAT E
3} Lopes et al.(2021)9] 7oA = HIIEZ %7] E<U(systolic
blood pressure: SBP)2] F-2J3t HAE FE3t ¥, MICESA &=
Y3t A7 Ve A oot

ole} Zo] @ Wl Fo] i3t HIES] Adt= st AFE2 &
of HAEEC] foh 2y @ 287 BHE HIEY] #2 59 3
2 MICES} H|W o] &5 5 vl S7He 47 T whab gt
5ol o5 Uehtr] wfjEo] f13do] X 3ttH(Souza Mesquita et
al., 2023). |2} T3} Teles et al.(2022)2 HIIEZF & & ot
ZA anfo|A o 953 v, MICEE 2% &9 5 giAxt 9
8Rlo] Wil HJo] Zolgt AR BT F7HH 0 R F 71A]
L5 WS B Wt AFES A EH, Abdelbasset et al.(2020)9]
Lol A= MICES} HIIEZF Bt @Aof|A] n] x| @y} 7o §-9)
gk &}o]7F YERA] 49E0. ™, Fayh et al.(2018)2] AFollAE E
3} o] W#AsIe] MICER} HITE 7+2] -5-2]3t XFo] 7} LrebubA] ket
t} o]9} o] Ay A=Y ATyt A6k &, BT Y AN
A 91t At 5 AW AAISHA] & g ] = HEEY A+
7t &5 S @Y 9 99 HIkE 1EsiA] g —?—ﬁﬁu}g H]
JLO}C‘”l ojolt. wHEhA &= 7}11 =5 Ik flﬂféo
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40~50tH /oAl MICES} HIIE AAE Bof @7t ok T9
3t o 5P TS FEstualt skt
01 AT =22 40~50t] FrHdA L} 7“&‘%} AoA FHde
Aoz 2AL & AAI MICESF HITE A A7F €9, € 2 &5 24k
o X FFS FEste Aol
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o] A9 A= G SAloll A5, Boll57] & Sdol sid==
(Lachman et al., 2015) 40~50t] B AcHA L} 1A TA of s
= ggoloh GeddAY) 71E2 38 I 100~125 mgdl 2
3} (Echouffo-Tcheugui et al., 2023), LELAGA 9] 7|&
SBP 120~139 mmHg E+ o7& (diastolic blood pressure:
DBP) 80~89 mmHg® 3 tHChobanian et al., 2003). oF&& %
= 671 olHioll AAAR] & Aol §laL, Aol FFE & 5 A
= AETA = S2AA A% 44| glom, AgH Wl IF
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Table 1. Physical characteristics of participants (M+SD)
Variables n=12

Age (yrs) 46.08+4.51
Height (cm) 174.50+6.95

Body weight (kg) 83.27+7.96

Body mass index (kg'm™) 27.36+2.44
Skeletal muscle mass (kg) 35.18+3.56

Body fat mass (kg) 21.48+6.38

Body fat percentage (%) 25.26+6.13

{o

Z & S B840 g HSAAR Agtstatt.
o] Q2] tAt 58 Ah] 13 G*Power 3,12 AHele] 4t
E5t9HFaul et al., 2009). &3 7] 0.4, ¥ 5%, 12
A8E(B) 80%E H-8oto] 4AH=ESt A o] Aol WAFt At 5=
= 12902 YyelgkoH(Hong et al., 2022), €252 118sto] &
1599 S 2ystqith. o] A7t AlFE7] A K"ﬂi}i’- e
S A2 RE BE A Aol gt S-S HUI(SA D
KHGIRB-24-297), &0l A a5 523} FA}of| tfste] S&3E 49
F ALH 07 3ol Yols HIARRE FYAE T APS 2
Fotolom, A Y F 359 eI PAsto] & 1299 A
£ FHF EAIG o] AT gAY AAA §4L (Table 1)l
A E viet 2t

A7 AAs 8%

2 s A oo
/\c}—’] _l_l‘r’_ /\]-EH
e o E‘Z}.

1. A A} A7

AL 54 AGA (Samhwa, $H=HZ SR, YA A7 A
% AHl(Inbody 270, 18t S=)E A5, AL, AAGF
4 ARAGES S xﬂw(kg)g A0 AlF(m?) o2 Lol
A A=A 4 (body mass index: BMI)E AF&3}F91t}.

2

G2 TEAL AT 158, A% 308, AT 158, AXT 30%
15 154, AAF 30, AAF 45% % AR & 602
oL, A&ET5747](FreeStyle Libre2, di-8419F, 3H=)

O
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£ AH8ote] S45toth A G AlTEE AAE T
ote] & x5 MICE A&, HIIE AA], Z18]3L NE
stk Nakayama et al., 2022).

W
ek
o
9,

A2 A4 AAEJA(HEM-7121, Omron, Japan)S ARES
é’éﬁ}‘ﬂ‘:} SEA @Y 52 AT AR B2 5 9JRo

A1S Hgt %ﬂoﬂ/\‘] A5, SBPS DBPE 18
S AAESlTh AAF Y2 AAF
1048, AAF 208, AT 30—%, AR T 408, AAE 508 E AA
T 60E°l TEA Y A FLT FHoE ZA5HHBonsu
&

A2 ZAk B47](Stat Strip Express Lactate,
Nova Blomed1cal USAR 243519t 8% A =5 =242 9]

3 AX L} SR A finger tip ‘ﬂ—% ol-&sto] Af@stct &7k
LS dEZL£07 AESH S A A HA FHo] opd = Wz A

S S-S B4 ARgsHgl o, J‘i*lﬂ AR S 580 A Fsto] &
A5k tH(Yoo et al., 2014).

ol oA 7l&d 54 WHS EWE 4 AAE T4
(Figure 1)3 Zt}. Z} diAFA+= MICE, HIIE, 21813 NE X
counter-balanced orderol| @} ¥HE Frofstgian, ZF A2 7ho]| 1
FU9] wash out 7|7t 1 AA S $PstF o, zH AA U] T
el &7 A -2 (Figure 2)°f AAIE viet 2t

A B

RE A7 AE A Yol 5Le AAE SHEE SAIGH
1, A% FY ool BeSE 52.1%, AW 32.4%, 18]l T
A 15.5%2 7% 7-524(Ensure Plus, Ensure, USA)S AF 9
Okcalol] 5 A& Q1 ¥ ALIsto] AlF5tAtHLee, 2010).

MICE®} HIIE AA19] AA] 7t 254 % = ¥ A¥<(heart rate
reserve: HRR)E o|-&sto] A3 ZHAE<~(target heart rate:
THR)Z Z7435}91(Da Cunha et al., 2011), HRRE Karvonen &
Vuorimaa(1988)2] £ 41& 0|83 Ar&st3irt.

» THR = (HRR x 60~70%) + LA Aut=

IHAES AFE F54& AFHET & YAl 2ot 3087t 4
< Fg 5 ZF A Fefstatt. MICE A= HRRY 70% Z&
2 30837 AA T 6087 YAt Skot A | A¥E TEOI
3, HIIE A+ HRRY 50% JE=2 2%, HRRE 90%2} 50% J =
B2 4B Hzdo} 7 3087 AAl F 6087t oJAtol ghol FAlgH F

AYE FE0IoH, NE A= AAHE g 3 12083F gtobA 74
< Fgt H AHE FE5HAHCho et al., 2016). A2 2+ A=
9] Akt AubS: 24 7](H10, Polar, Finland)S #-835ta] my
B3 5kolth. MICE®}F HIIE A A5 oA A] AH]=kE E11517] fl5to]
F8 5871~ B47](PNOE, ENDO Medical, USA)E &-835}9]

e 7 2F 5 1904, % 28] 24sto] BT MICES
HIIE %2159 114 *HIE*— th} 23} ol Aolt gk A
o7 ZolE|gl oH(Table 2), o]o] we} o] Ao A= 2] 71 oY
7] Av|Ego] FHstE Ao2 Z_]_’—,—-O}-Oq AL A5t
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HRR70%
30 min

1 week
wash-out Same energy

C L. T LY T T expenditure

(=]

1 week
wash-out

Rest instead of exercise

MICE: moderate—intensity continuous exercise; HIIE: high-intensity interval exercise; NE: non exercise

Fig. 1. Experimental procedure

Time (min)
PP DI Pl
(I) ‘1I5 3|D (IJ 1I5 3|0 [IJ 1|5 3|0 4|5 6|0
Blood Glucose A A ‘ ‘ A A A A ‘
Blood pressure "‘ t t t t 1 t
BloodLactate ) ¢

Fig. 2. Measurement time points by dependent variables
0 of PP: preprandial; PP: postprandial; DI: during intervention; Pl: post intervention.

Az A B Table 2. Energy expenditure during exercise M=SD)
Variables MICE HIIE P
EE (kcal) 329.36+51.61 329.81+43.52 .596

o] Ao A AL g|o]E]E SPSS PC for Windows(version 28.0)
T2 WG o]&sto] EAot. 7IEEARES Ao Hote] B

Hmean: M)} EFHAKstandard deviation: SD)E A&t M: mean; SD: standard deviation; EE: energy expenditure; MICE:
= x| 7+, 2187 7k A7) 7F 2&H019] A xjol= BAlEl] 9 moderate-intensity continuous exercise; HIIE: high-intensity

_ interval exercise.
olo] HHE o] Y EAHL A (two-way repeated measures ANOVA)S val ex

AAISIAT. AR 9] At Al7]9] Fadt B HAeE A7]9] 2

Z-go] FolotA vt A, AA W A7) 7+ Bt AolE wHE I MICE A= FEAIL} vlasto] A& 158, AT 308, HXF
HAEAHLA (one-way repeated measures ANOVA)C.Z E45}% 158, AXT 158, AX T 308, AAF 458 H HXZ 05 &
L, A7) W AR 7F B Zols GYEAHE A (one-way ANOVA) go] Fo5HAl S7H=E o™, HIIE AX|= FEA|2F vlwsto] 4%
o7 BEAsHth AAE HEE fste] Ha FX FF5H(least 308, AXF 158, AXF 158, AAF 308, AAF 458 L A
significant difference: LSD)& AAISHAH. 2 SAwA #2 T 6040l o] FosHA F7HE AT NE A A= F-EA] 2 v w6}
F&(0)S 052 Aot of A% 158, A% 308, AAF 157, AXF 30%, AT 158,

AAF 308, AXF 458 @ AXF 60%0] Egol Kok 57
#9ick. MICE X0 NE X9} vl male] 435 1583 A4

o Ziq} % 3080] §oI3k Xo]7} ekt on HIE HX|o) A% NE 4|9}
Blste] A% 1587 2% 308 W HAAF 458 G5t 2fo]

a9 7} ekt

MICESH HIIE, 8|3 NE Ao @2 @3e] Hske (Table 3)°l g

I
A vrel Zom, Al719] a3 9l A2} A]719] FoA-go] &
o514 el MICE®} HIIE, 183 NE Ao thg Ee] Hdh= (Table 4)°
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Table 3. Blood glucose at preprandial and during experiment (M+SD)

) ) ) Time (min)
Variables Trials Preprandial p
PP 15 PP 30 DI15 DI30 PI15 P130 P145 PI 60

119.58 149.08 135.58 105.33 13450 154.50 152.50 142.83

MICE 107.91 +22.30 42091 +£38.59 42898 +22.75 +18.53 4+22.83 +£23.78 Time <.001 +++
+11.99 " " " . - . «
BG 105.83 115.00 147.08 136.75 10092 128.08 152.17 158.50 150.58
q HIIE : +18.07 +£23.26 +£26.36 +2540 +23.74 +£22.18 +21.22 +£23.24 Trial .494
(mg-dl™) +14.65 M * M * % "
107.50 118.08 149.00 170.08 161.33 148.17 14142 136.17 137.08 Time
NE :I:16‘09 +18.59 +£25.60 +£26.26 +32.01 +£32.03 +£29.58 +22.17 £22.13 X <001 +++

* * g * * *$ *  Trial

M: mean; SD: standard deviation; MICE: moderate-intensity continuous exercise; HIIE: high-intensity interval exercise; NE: non
exercise; BG: blood glucose; PP: postprandial; DI: during intervention; PI: post intervention. +++p<0.001: Significant main effect and/
or interaction. *: Significantly different from preprandial value. #: Significantly different from MICE and HIIE in time. $: Significantly
different from HIIE in time.

Table 4. Blood pressure at preprandial and during experiment (M+SD)
) ) ) Time (min)
Variables  Trials Preprandial P
PI 10 P120 PI130 P140 PI50 PI 60
129.67 128.75 126.41 126.41 126.58 125.42 127.25
MICE +5.66 +9.41 +8.92 +8.92 +11.40 +7.20 +8.93 Time .134
3
SBP 129.67 127.91 126.00 128.58 123.17 126.33 125.83
HIIE +5.80 +11.24 +10.24 +11.09 +11.47 +11.25 +11.92 Trial 595
(mmHg) "
129.42 129.58 130.00 130.00 129.58 130.00 128.67 Time
NE +5.68 +9.37 +6.84 +12.54 +9.28 +9.18 +11.14 X .690
Trial
86.75 87.33 84.25 84.00 82.92 83.25 83.83
MICE +8.24 +9.59 +7.78 +8.74 +9.12 +7.71 +8.38 Time <.001 +++
£ * k *
DBP 87.41 86.92 85.58 84.83 82.33 84.17 84.33
HIIE +11.29 +11.05 +10.00 +10.74 +10.08 +10.32 +9.56 Trial 983
(mmHg) %
86.75 84.75 83.08 82.25 84.00 85.75 84.50 Time
NE +6.70 +9.19 +9.58 +9.98 +10.95 +9.50 +12.12 X .635
* * Trial

M: mean; SD: standard deviation; MICE: moderate-intensity continuous exercise; HIIE: high-intensity interval exercise; NE: non
exercise; SBP: systolic blood pressure; DBP: diastolic blood pressure; PI: post intervention. +++p<0.001: Significant main effect and/or
interaction. *: Significantly different from preprandial value.

Table 5. Blood lactate at preprandial and during experiment (M+£SD)
T -
Variables Trials Preprandial 1m;l(;n1n) p
- MICE 2.15+0.76 4.70+£2.20 * Time <.001 ++
(mmoi o) HIIE 2.27+0.96 5.74+1.92 * Trial <001 it
NE 1.91+£0.81 2.21+0.67 # TimexTrial <.001 +++

M: mean; SD: standard deviation; MICE: moderate-intensity continuous exercise; HIIE: high-intensity interval exercise; NE: non
exercise; Bla: blood lactate; PI: post intervention. +++p<0.001: Significant main effect and/or interaction. *: Significantly different from
preprandial value. #: Significantly different from MICE and HIIE in time.
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X8 vhe} Zom, DBPOIA Al7]0] F R o5 Lhehtes.

MICE A= SBP7} g2A19} vlisted HX\% 50%0] $2J57]
29T, DBP7L BBAI9} ulTslo] HAF 208, AXF 408,
AR 508 W AT cowol] fol5A Z4ETt HIE AHo]
A SBP7 BEAl9} vl wste] A% 4o%o] SIS AAE L,
DBP7} 8419} vl sto] A\ 40ko] §ol5h) HAH AT NE
AR DBP7L B2 A9} uliLste] HAF 2087 AHF 3080 &
oleiA .

ek

EE- S

MICE®} HIIE, 18|31 NE Ao Z &% 2 3}
(Table 5)°l AAIH Hle} Zow, 29| Fa 7, *17 %:fm
A x| 9} A17]9] Ao Argo] f-olatA Ukttt

MICE AA|¢} HIIE A2+ FE5A|9}F vlwsto] A2 & 55of 59
StA S7FE %Al NE 2|€} ] sto] §-2J3F 2fo] 7} vretyte.

L
FE

»a FIF

dg 249 71& JHiE Hrlste %% g g A5 Fg2
e A Fo]H(Bellini et al.,

A AT §-ogh A7t

2ol 4% 52 53 T} 9 F85HTakao et al.,

IS = @9 ¢ 5
O m(Balducci et al., 2014), 5
T 9 25 ¥ JEY| ol @S A g ek ARt 9l
o]l A&l Flog HIFHAKTeo et al., 2020). 1Y 54 =
oF 1 AA] BHAlof whet 9] 23 7] (mechanism)¥} 315 g
9] Zpo]7t Qla= AL & Hilx|o] ghom, o]of 5 {4 9] Ztoof wh
£ 59& v 245 A7 8= o] fth(Adams, 2013).

o] Aol A= obloll AAHE & & MICES} HIIE A A& AAI5H3
Su, MICESH HIIE AA] 25 A% 57H @95 &5 A7t 29
e 5 TaAFAT B9, 4T 3083 &5 AXF 3089 T
S B Wo3lS W MICE HX]9] ¢ 29.35% #HAE L, HIIE A4

o] A% 31.38% HaEon, HAF 1587 AAF 302 &5

<= SHA] g2 NEQF #7213t 2ol 7} yehitt. 19} 22 A= NE
A 8.28% Z7t4E A3 v|wsle] & XX BE o AFSS A5k
o

aIFo|gloH, AAF 7 Al & d9F E‘JQMW MICE®} HIIE
7] F-ofgt SAIA Apol 7t SRIEA] gFoktt.

HHH, HIIES] 9 A2 4580] NE9}F vt} Frdo] /-9fs}
Al ASE I, oA HIEZF &2 A7t 59t I 255 v
ot dd= "‘lﬁ'-.‘—ﬁ] TAEAZ|AGE, 5 F o] w27 &5
WA F 29 9 Bl5S Hol= 540°] Jth= Abderrahman et
al.(2018)Y] A= UK oAt &= St} HIEA 93k &9 #3} <
AFe Z71E FHE1Eot Yl (catecholamine)] 4] S71et #a QL
o u(Sigal et al., 1996), I3} & &% FEZ(cortisol)} of 5]
Y Z&(epinephrine)@ Z- 7t FoIRIY] HH|E S7HA7]=H]
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(Zouhal et al., 2008), =7}
2 S7HA €9 249 _‘?_;g@‘c‘,_ FE =+
(Barth et al., 2007).

MICEOA % NE®F H| W 31 o FoJgh Zpol= UEtbA] QISkA]
T &5 AAF o] A5l AFS Eoth SHE0NA S
= MICER 7HEotW1e] #HE S7H1Z 4= J2H(Kruk et al.,
2020), ol°ll wt DAHQ] i 5ol AT 4= St} 2 o]
= 5ol o YA Mo R AV|HoRE Qe S 5
771 @9 2E 58S FIAI= H 7198 4= ltHZouhal
et al., 2008). AAE Z4 @G 71 AFFOAE &5 & 9 4
50| Uehd 4= 3loH, ol= S2R29] UAHY 28 fjFo & siAH
THSacchetti et al., 2021). 12} HHE2Q] 52 459 S7F
2 84 (glucose transporter type 4: GLUT-4) &d-E S71A]7]
3 (Flores-Opazo et al., 2019), &= W v|EZE 2o} 7|52 A
AlZIH, Jled AsHY A2E MR eEN 99 24 58S 7
slsttH(Vargas Mendoza et al., 2021). W&hA] NEXEtF MICE &
= HIEZ7L 71402 @9 & a74Ql olf+= @& 89 4
ago] oz}, AlA At 8-S FESto] A= o]_g,é_o_ 57}
AlZ11 &l TRAES ALHCE FAI7]= Hl Q. o
H gxpet Zo] Edo gt WEo] & AHRES 252 % % ‘IH
TR 2o o5t AAQ] 1dFFo] ¥ H4A vEhd 5= 3o
(Jelleyman et al., 2015), A7]1ZQ1 €4 HE QA= 25 % S}
= Zlo] AAQl Ao g B v EJcHRynders et al., 2014).

A&t WEES FdoHH, MICESH HIIE L5 AL Qlste] F7F
H gd9dS 252 59l Y5l EFolA|Rt AA)% Fgo] MICE
R} HIIEZL §435] $71E+e 4345 Hol7] w0 g4l |4
F #Eo ATH MICEZF B714 082 -2 HgAA G 8
AEo)A AFEH(ida et al., 2020). °lo] HIES] EH2<Q1 A
= @9o] A4ad § Al F45HA S7HE 4 7] il ARl
g 225 1t MICESRS] W9 E= MICES] =< A
2|7} SAA ElojoF g Ao & woheETh TEu o] oA WHE
Al 59 A-Zo] ofd A3 BFFHHE FESIV] wiel &+
MICE®} HIIE®] EZlol'd E3E Hste 5 A77F 8%

oN

PEH W32 25 ¥ 3157] 5 Yol PFA| == o|ot= Ak o]
A&E s @FoEA, AEANHEAY 240 o &5 & A s
93t & E & 52 Boto] FdH G (Halliwill, 2001). 53],
IE FANAAN ZA e, 9HEAQ] PEH Y32 A&H O
2 g4 AaAYE FS avtz TRy gl det Haof 9
o] §AA L 50| 7HAE %83 o|-S HoZtH(Pescatello et al.,
1991).

o] A7t9] SBP A= IS H, MICE #X]2] 4<% FEA|e}
H| W oke] A2 508004 oot HAEJL, HIE A= &
E*]Q]r Hlwste] HXE 40ENA FYIotA FAEI. o]e &

2 Ade 254 EY AHol7t PEH ¥H-& A1FS WA 5 Ut
MacDonald et al.(1999)9] 9+ A2 AgEct. 13 E 52
IHABAE S8 A Auteet 9 4% s LA
1, 50| TREHY I g4 7]do] E4d5tE o] o] MEA
A HForjaz et al., 1998). E3H 17T 252 A5l 4 9] 34
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2 573k 202 BIEOm(Goto et al, 2003), °I9 2L 2
B2 AW o|%S Folo] BRIV AP YAS LA 5 Ut

(Gielen et al., 2010). ©] AolAl= F HX|9] ol #] &n[Fo] &
A YA 57 L7t =2 HIE AX|7F a4 A Y 2/4935ket
At A S o oA RETECEN 25 T AL S U=
AFO FAE o A fdoto] PEH 8= T F3otA S8 A
o2 AT & th(Kapilevich et al., 2020). @¢9] &2H4Q &
A7} 1899] JfAo) =LF = Pescatello et al.(2004)9] A2}
MICE AA]9] 7% w44 w3t Aspda /o] iy oz
u]-»s].yﬂ 14-]5]-14—_]_ _C,LE kel 7‘9;( {ESKeR=1 —?gll— E—Xl-o 010114- PEH B]-.O_
o] Hlw# “2jA Yehdti= Marcal et al.(2021)9] A+E T4
oz B4 BH, HIEY 22 1% %55 B¢ PEH 5h3-9] 73t
7} 40~50t EA49 1Y Hejo] Bt aRA Y A0 & ke
o] d+9] MICE®} HIIE & A Ao A A]7]o] w& SBPY ¥Hg-Z
H sl & A7 £ A2 7kl 593t Ao 7k YrEhtA] gkoreh. f4ka
=5 & J_%%T A 22H9] PEH W32 oA HEglom,
TEGHHA FE R oA AnjFFo] 5AstE MICES
HIIES] _&JJE H] W3 Hong et al.(2022)9] FFolA= = Ax] 2
-‘f— PEH ®Fg-o] f-9JstAl Yehstout AA] 7hof] {23t Zol= 1%k
o|¢} 22 ZHil= PEH §H&-E fifot=t oA 59 Bl
D} 259 &%Fo| © F Q5= Bicher et al.(2010)9] 4& 53l
S 4= ot o] = LFUHATA oAl QlojA PEH B é 70}
3HA717] SloiA= &5 EE SRSHAIT &59 o] H%
sp, ZF 7§919] ¥hg-/do whet PEH §hgo] Al o= L}E}‘é} A
U= Z1& AJARIT
o, DBPJ Hols 4w EH, MICE X9 49 F2A9 v
oto] AT 208, AT 408, AR 508 E A2 602N F
oJSHA 7 Oh_ HIIEOI A= A X5 40E0N A F-2loHA] ZHAE 9
ow, NENAZ AAF 20827 30 Al @Yol FootA i
et 22y o] T2 Adk= IR gAY g E (127 F 3
o2 EEE Q7] o], sid @l digk /1A%l AT 5
A+7F = 85ith
olde] &S ST B, ATAIY dHiolA SHE oot
52 WFABAE JeoHA A=otA] FowA 3 ojgha} Tx
AT HAE dFH R [fAGHA sto] B {93k PEH §He= YE
d 5= QIAITE, SBPLF DBPY] F3toll thet +7F4 %] &4 A4 59
o Zlo] A4 TRV QIS o' vk

)

F

7 W s 24Tt A @ SUHEE %
AE HolH(Gladden, 2004), WetA EF 24t sEE=
7}eh= zﬁi»ﬂ 222 4 Qth(Halson, 2014). & A HEZA
A 2GS TAA7]7] §I%E Thgel vijto] @3tE| o] ghor, o]
< 13t 5 2O AAlE &5 % 59 fE Y

Al7)= d a7&o|th(Kubukeli et al., 2002).

579], HIES] A&H 0 R Fofohs & TRIAL 25 1ff 24t
AA 8&7} 35 58S FIA171e ol artdo](Weltman et al.,
1977), 174 % L&A T2 Foln, AHA1EE 7
71 dl 3340 4TS FE= 222 BaEo] gtiCuddy et al.,
2019). 28y Algo] WAL AArAR|7} Y2 AR A9 1%
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=50l Zolstd m 27t wEA fdE 4= 91, olo et HEH F
S overtraining syndrome)°] F=E 4 Qlo2 g Fo)7} » Q5
tHKreher & Schwartz, 2012). @Y AX 2 174 E 5o] A5
AES 23 AlF 9] Aol Ikl HHHY 5 AR =
2 AP U RE AHAFEE s AAAE 4= 9L,
HITES} MICES ®d¥oto] A 49 4 ] g5 7P 2A 7
Al 5= e A0R HEQY] fie ol& 3t &5 A ot
oFst vl o g o] AZo] Q@ LHE K Milanovié¢ & \X/eston, 2015).

o] AtollAli= MICES} HIIE AAE EF A4t 5= o5 #ish
7} TEE Q) ok NE A Aol A= #3k7t gl]let. 53], HIIE ﬂi ] 1
MICE AR ET} ¥ =2 F7Heo] HHEoH, ojet 22
MICE 2|2} HIIE 2] 25 é% s 7 %‘i}o}‘z‘mt&
(Gladden, 2004), =7} ¥ &2 HIEZF AAdidoz o we At

S AT A¥ A9] datel A3 OFE]'(]acob et al., 2023).
ole} T2 A= HIEZE that B 250l o & #&2 51 MICER
o 35 o] o & HES = 20E H’“%_} SAtHGarber et
al., 2011). @2 A L7} Ui Ao mg2o] 24 744 9w
3E9] 7Hs 4 AR 507 QIS 12 =3 o] ol 7|3t
A& 7Fsolths S Auighth, I E 52 T = SR &
Al7to] H QS uhH 2715 252 H| A QFA 2 Q] WS HoFY]
wjoll, MICE7} 217 S310] £ Q1 A/ A 9] &340l o

<3 ?J°} Ao ‘ﬂ' Hrt
=% WS TEoHY, o] dFtolA F 7HA] &5 A1 Bl
£ Ho}‘q AT AT A+ EH T?JQ%‘QEL 5 A

I E4o ®igl GO Aol7t FofokA] AdThA AlA| Ft
°] 7] #I5tod MICEE &l A&EHo R 5 & st= Zo|
. OFRE, HIES] ¥HEAQ1 Zof7} AAA 9] F7HE fEst
2 4 Q7] ol HIES 535 74
OJsfiof & Zolth. EZE o] AtolA] Tk

-

l

|o o

f ig b nﬁ)«
TN
< ro

olr
i)

%‘ BRSNS
g T oly

N

° ¥

_?L
rir
rlo
-1)1

-{JrLI:lA,QJlmJ‘.:rﬂmlzlrﬁm{o_h
e
ofl
S e
iRl I 1x o
d
ol

, 9% 24k SEo] WMok Aol gl A
2723} ¥ BE SH Qob7] o] ojgh 2 AE oY AR
oz BEste] 1A% & gick. that, £50] olskA] gk NE
o Wmg B8 259 AL H4o] Jhsdtch. FF WEAo]
A&H 25 ol Folo] 7 A 85 24 5= Waleh £
£9F 5o vist 52 HlE BASE F4 A7oh A4 oz
Zate] v wE B3 £ W W B4 7r] I Beks| 7
s 74 a7t e 3=

I}
rhu

o] AFo|lME 40~50T] P AtA e} 11 E J{% A S tte

2 AAF & A MICES} HITE HA7F 89, 89 9 85 24t s

Lol mX|= G st sttt o %?LOM ¥ As 8
oFsto] 7|&otH o3} 2t

1) MICE AA|ol|A EF(HAF 158, AXZF 302 A1), SBP(H

I 50% Al%), 1831 DBP(HA|IE 2048, AAF 408, AX]

T 508 2 HAE 60 A4 NE 29 §-9J3F 2o 7} 1t

ehgon, % 24t s o5kA S7HE Sl
2) HIIE AR oA BF(HAF 158, AAF 308 L HAF 458
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AZ), SBP(HA|F 404 A1), 12|31 DBP(HX|F 404 A1)
olA NE A x|¢} f-oJ5t &fo]7} Yepgon, 8% 24t sl
fFoatA 57t it
3) @dollA= HIEZH B =2 A4S B o thA] 31553
g %*Oﬂﬂib MICE7} o @2 AJol|4] DBPS] A4S iﬁ_ﬂl,
Z A 59 S7H2 HIIEZF B 2 A0 =2 Ueyitt,
o|Are] AyE E5lo] A% AASE MICES} HIIE A X7} 2% 23]
% @9 4o axbo|l ot HIE AA& dY ¥Eo] # AXZF
g YFo] 31 HAF do] F435] 7= dido] A
3t AL & 4= AUk ¥hE, MICE A Aol A= HIIE A =]of| H]|3] ¢
w2 229 @3 U sk S7HE B ojet Z2 AItE F9tet
W, GeAgAet TIAYHATA Y] AS Jste] MICEZ} 9430
2 AFElojoF g Ao F gEch Ty o] A3 U3 e
ARG ATF2A A7 A< —:5 Edold9] 2.& g3tE FRlskA] &
stelom, AZet 2] BlwE Bof & vt A% 544 1t
9] JFE Pas| FstA Ret Agto] St weEkA FE A%k
9] Egfloldz} AZFSE thx+3o] H|E Fof MICESF HIIES] B
35| FEote & A7 R =

B

I

0
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