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(WE] BB Hd 12 AR R ROz 3 (HIT) F i AE5R B S 252 3 (MICT) R AL LA 2E SRS T | Sl kA A
JE (efPWV) FUMLIEHGHTR AT RS20, Sy SO AT 2 A 10 LA R K 1 A B SR B A s T D ik 3R (SRR 38 . 77
BB 37 AL KA BENL S HIT 26 (19 4% ) Al MICT 4 (18 44) . HIIT 4 &% MICT 4 43 B #4712 5 (5
W/ ) 3B B T, A 52 B TR ST S 0B P 315 A B LV IR 3R KT 36 2o 0 00— S Dk 3 E (ol PWV) B
Sk ERERE , 2R 12 JA HIT Al MICT B REFEARALE 2o R 2 A= (R (A S f 48 i ( BMIL) | B AJIR 17 S KT i & (P
{f#<0.05) , A HIIT {ff ofPWV K FARHT R ACFFEAT, LA N (P ¥)<0.01) . 5 MICT 41 H A, HIIT 41+ Bl 4K
THRR B fPWV BARGTR K-8 FE WL I (¢ A5 51004 2.19,6.02,2.64,-2.76, P {f#4<0.01) , H HIIT -+ B i
TEIPTR B AR B S KT AR 5 B e ofPWV AR Ak i 52 R AH G, 55 LD B 3 2 570R OC (r {53 5120 0.52,0.56,
-0.65,P {f#<0.01) . 453 HUT & MICT XHAERE LR SAA4: B 445 . 5 MICT HeAe, HIUT ek K1 fig 7 kUL IA
et N Bl AR A e SEA AL, T RES s SRR AR AL T R KA 5G

(K] 2 3hilh o BT ; S A IY 5 O U8 R GE 5~ s L (M) 1
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Effects of high-intensity interval training and moderate-intensity continuous training on body composition, arterial stiff-
ness and serum resistin level in obese college female students/ZHAO Jun, LIANG Jinyu, HAO Liang. Physical Education Insti-
tute, Jinzhong College, Jinzhong(030619), Shanxi Province, China

[Abstract] Objective To investigate the effects of 12-week high-intensity interval training ( HIIT) and moderate-intensity
continuous training (MICT) on body composition, arterial stiffness( ¢cfPWV) and serum resistin level in the obese college female
students, so as to provide a theoretical reference for improving the cardiovascular health of obese college students and seeking better
ways of losing weight. Methods Thirty-seven female college students were chosen and then randomly assigned to HIIT group(n=
19), MICT group(n=18). The subjects in both the HIIT group and MICT group underwent exercise for 12 weeks( five times per
week) . Then body composition and resistin level were measured, arterial stiffness by carotid-femoral pulse wave velocity (cfPWV)
was evaluated in all subjects before and after training. Results Afier 12-week exercise, body weight, BMI, body fat and trunk fat
significantly decreased in both HIIT and MICT groups (¢=2.19, 6.02, 2.64, -2.76, P<0.05); muscle mass significantly in-
creased, serum resistin level and ¢fPWYV significantly decreased (P<0.01) only in HIIT group. Compared with the MICT group,
trunk fat, cfPWYV, serum resistin level were lower and muscle mass was higer in HIIT group( P<0.05), while the reduction of serum
resistin level before and after the intervention of HIIT was positively correlated with the reduction in the trunk fat and cfPWV, and
negatively correlated with the increases in the muscle mass(r=0.52, 0.56, -0.65, P<0.01). Conclusion Both HIIT and MICT
have favorable effects on body composition in obese college female students. However, HIIT is more beneficial for improving the
trunk fat and arterial stiffness than MICT group which may be associated with decreases in serum resistin level.

[Key words]

Motor activity; Obesity; Body composition; Cardiovascular system; Students; Female

751

AR R B R 2 A AR 5 i R AT 25 s, 22
KA AR KA R AR TR AL S —
SN PRGN ) A A G, LA w5 IR R PR | LA 5

[BE£TB] WA EE RS H (17TY121)

[1EE®N] ®ZE1979- ), 5B, IWVEHRIR A, Bt fl 80, 20
G5 AT HE 514

DOI: 10.16835/].cnki.1000-9817.2020.05.031

A FLIHESE 5 A Sh B RE e ke ki
I (PWV) Bl O PPAG Sl KR AE I 1 25 46 s , 331
SRS IR BE (cfPWV ) B IE B 1ML 95
o S5 AR R PR A LA Y S 0 I 5, 5
IS PR AR X 14 20 Jk 8 e B v L P 56 90 0 2 DD AR DG
BT (resistin) 2 H IR W7 A0 L0 WA ) 2 K2R IR, 5
JELJE | 1 5 ZR AT R S A ] 55 RS PR g s 5 V)
FAOGH S R R, NS RIG ) ) il SR K40 38 ok 2



752 P E AR A 2020 455 A4S 41 B 5 Chin J Sch Health,May 2020, Vol.41,No.5

SR 5T 2 45 H0( BMI) JUH 2 N R i 7 I8 JHE 52 1F AR
S BRAINE Bh Ik s A 4 Ak AN S IR 3 ke e 1 & R
H HRBL R BA BOWER], T B AP R K R R R D
FE—EFEE AT LARAS S kA Ak

rh&ETh A S s B ( moderate-intensity continuous
training , MICT) BAETE R AE JHE BB R AR A & S s /D g
iy ) 2R T s (T B BRI T 23 L
SECRZBUBAE N U HAE N FE X LA 45 35 31 45
Z/PHEAT 150 min HAF SR AT )0z 3 5 i 5 B ) Bk
iz3)] (high intensity interval training, HIIT) [X iz 8l 4
FRAR I TRVEL AR R A R, LR 25 2 WL JHE N 4
ZHABGE T

ULk ZHeEFEWIFERY], 5 HIT ek, MICT Al 3
YR AT SR BE N B DI RE A AR O 1 R A B
2, BN PR AR RE E SR Vardar 2 BFST & B, 3
HIIT AT e A PR e i 37 92 2K B IR 3K -, {ELX I
EBUR KT B E R, DIERYOTSE C Ak S5
it 12 Jiiz Z BT R P AR O 105 T B
AARKHE R ABFE 1 1L 12 J8 HIT & MICT
Xof HE P L Ko A By A 1L G | 35080 Ik — e 2l ik ok 49 g ik
JE R 4 i PR 1035 AT R K A R ), Ay it A K
AR IO I A5 A R KT DA R 3SR TG A Ty vk R
BERIBARAE

1 N&57R%

1.1 3% MRS 2B 2018 4 fooi A R it 4%
F L 40 44 MR BE L K 2F 4 (BMI =30 kg/m®) ' it
BLAT R h 2508 BF 3 2232 B 2H ( MICT) 20 44 2 i 5 3 1]
HIZ sh (HIT) 20 44, PHALZ 308 AR IS | B i 1K
K BMI S FEAR ¢ A5 35 20 B, i B0 i 22 R 8 B4
FHeFE (e fE 5098 0.23,0.46,0.46,0.41, P {3 >
0.05) .

PAFRUE Y8 T sl AR 5w 6 N H A
HEATAT AT S8 0T B R, R IR AT AT R 2 29,
ToU ML $E 9 | B R I3z sl 28 SOiE , T A 2 i
RACREY RSS2 H W B A B S 500k, 16 5L 50 1
PIAS TSR E - (B TS AL HIT 4 1 4
MICT 4 2 % ZiF R TS . fEissh T i,
FIA 105 5 3 X B SR AR R IE B AR, 2 R A7 I Y B
FERTIY 1 R A IRAUTEATZ59)

1.2 #E#hx % 3 THiEfH.2018 48 27 HE
11 A 23 HAE S e b Stz s+ 1, ka2 12 8,
TR S W, BARTT R A2 B LR = e 12
JAriEsh (5 /), e =R (20£1)°C, HIT 4
PL(90~95)% HRpeak ( 220-4E 1%, Fe K0 R ) FE IR

HATZEi238) 5 min, BB LL(50~60) % HRpeak iz 3]
3 min, A 5 2 ; MICT 41 L) (60 ~70) % HRpeak f54%
i3] 40 min, PIALZIAHE ST AT 10 min (L
$ 8B AR RIS ) AR EEFRTE B0 5 min (12 BRI
JIZH) . R T IREESZ I E & 4 38 Sl R 2 DTSR |
Polar 22 5Z A} Wiz Bl i

1.3 M I8AF

1.3.1 ) BiAe LS BBk A AR T3k B 323038 B
ATIEMAE , 7 325 TR B AR PWIV SRS IS <2 # 5h
ik — P8 st ik Jk P 3 A kg Ay i ok K B ik s v T
(R B , B 01 JERAZ 25 43 50l B A O 35 8 Jik Fn 18 3 fik
Bl B O 0 AR AT, 000 e 50 s Jok AR B s Ik e o o5 22 [
IR B B JE S AT AL, 30 5% 16 AN B, KBk
3 AN KRAE N 3 A/ IME, B 10 ASIAE T30 1E R
fPWV (1) A 1% 5 B R (L (m/s)

1.3.2 Hihsr s T e A e E R 5
B (A5 ioi 353) AT B oD i, 321035 I di
Tl A AR L, 48 AR, D R Az AR
Rl B AR AE SR AT MR AR SR A AR
P a7 1 b 0, R A H [ sh oE A R i T g
FF o MalHE bR B IR AE 8 05 - R 5 (kg) (BMI(kg/m*) |
RIRII B (kg) AKTIEMG & (kg) RALA i (kg) o
1.3.3  diFddin g ZiHE T 8 T Hong fk ge 45
W5 48 h I R IEBURE KM 5 mL, # & 30 min
JG B 15 min(3 000 r/min) | BUF 1 4 B F) £ 1
AF 45 R I S 2 v 0 22 IV R 2K

1.4 Sbod i SCERERE R (Rs) Fom R
I SPSS 21.0 Ge it A% Bl #i AT Ge it 2 o0 b, P2
18 BT Az Bl 48] LR A ST FEAS ¢ K36, 2
i ST e BRI EC XS ¢ A 56 , HIIT ~+ FU 1l 35 64t
FIKFARA 5 HAFE bR A8 B 2R H Pearson A 5& 437,
K86 7K M =0.05,

2 #HR

2.1 HIIT & MICT 4 K 5 & F 1K 2 09 % v
FHUG , MICT 41}z HUT 44 K24 R 8 BMI, B A
RE M SRR 5 24 R B LA & HIOT 238 m (P
{H7<0.01) , PRA7FEAS ¢ K50 R, 12 S i e 4 B 1k
AT AR 22 L GE T2 L (P 6 >0.05) ,iE
a5 MICT £ Hedss , HIT 4 AE JBE £ 2 A 5K s Wi
IR (1=2.19,P=0.04) LA RN (1=-2.76,P=
0.01) , WA (1=0.65) BMI(1=0.41) MRS (¢
=0.89) BEE WA 2R TLGHFE X (P HY>
0.05), W#E1,
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F 1 FAEAEMLZKFETHEEMKIEIREE (v£s)
B X |- HE EHLE
am PR o aa L ORI, IR PR
(kg - m™2) Wit/ kg it/ kg HKF/(ng - mL™')  (m-s")
MICT TR 80.57£3.96  31.17+1.72  20.61x2.38  11.22+1.93  43.22+3.00 6.19+0.22 7.62+1.09
(n=18) FHiE 77.28+3.91  29.56+1.76  18.78+1.81 10.56+1.65  43.56+3.24 6.17+0.23 7.49+1.04
tE 10.43 7.46 3.14 2.92 -1.30 1.88 1.91
P1{E 0.00 0.00 0.01 0.01 0.21 0.08 0.07
HIIT TAT 80.11+3.91 31.11£1.94  21.05£2.59  11.05£1.65  43.11x2.77 6.19+0.32 7.81+1.02
(n=19) FHiE 76.42+4.10  29.32+1.77  18.11%2.75 9.37+1.64  46.16+2.46 5.89+0.39 6.99+0.65
t{H 6.74 7.56 7.35 12.61 -6.70 5.75 4.93
P {H 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2.2 MICT A& HIIT 3Bt % K 5 & ofPWV & fr & 3%
WEARFGRm RE AT &9 12 Bissh T,
HIT 4SS R KT K fPWV 5T AT T (P
{H}9<0.01) , 1M MICT 20 5+ #iij 2= = 4 Joge it
(P HEYI>0.05) o BUSTAEAS ¢ K556 Bow , T IRHT P4
MAEIRPTE K J ofPWV 3G 242 (P {H
¥1>0.05) , TG 5 MICT £ Fe#e, HIT 49 1 3¢ 455 bt
FKF(1=2.64,P=0.01) } cfPWV ¥ F[%(1=6.02,P
=0.00) ,

2.3 HIT A bk F R FEAL KRR & ofP-
WV EA g 48 £ 2 Pearson MMMl 20,12 &
HIIT T8 , L7 5T R K AR 5 B R B4 8 b iR
H BMI K SRR AR A A S e Ge it 22 L (r
543514 0.06,-0.02,-0.13, P {537>0.05) ; 5K T-JI§
it Je ofPWV T B 52 0E AH O (r {50 5128 0.52,
0.56,P fE#1<0.01), 5 LA 4 fin & 2 A C (r =
-0.65,P<0.01) .

3 iTig

RS R I, HIT 5 MICT A5 Ho X I8k £e K2 A=
KT Ri W i UL IR 1 K 3l Bk o A 350 A 5 A i T
A RES5 A2 Sh AR T HEPT KA 5, Trving 451
T SR P AR R Lo VAT 16 JE T TBFSE R IR, R
() A2 B T B AT A5 ek 20 U PR v S i i % B
JG R, AR 3R 38 B0 B R A R, Sijie 45
Xt 60 24 REE L MRS T 12 J& HIT A1 MICT AR 78 25 5%
KB, 5 MICT Hefs , HIT AR B R pl o3 e H 2
TRIG E 2r FeAT 8 Kk, Chiu 257 P58 & BRL, Bl
FEAFE TR R DL, 8 RE fE T FE 1Y = 5 s 3l
SR AR B i 3 I 2500 Be A Rl ek s B AR AR, H
I G T /50 98 B () Bz 2l BRI IE AL, A A5 h
HIIT 51 AR BR IR /D 1T 8 -5 0L 32 sl 3 finiz 3 )5 iR i
AL FFEARIZ 315 B8 %, Delgado-Floody %5 fifi
FHALHE X M ol ik 2 30, 6 ~ 24 J& HIIT J5 48+ WL
PRV S S B N g — T A R AR B Y
7, HINT Y25 fifi 52 303 1 38 g i vk /D> 449 , R v 36
WL R AR I AR 0 24% , S AW IR 45 R — 3, A4
AN, LR BT o 384 A Bl T 4 e i AR 32 ) A 38

FITF UG, Sim 21 AN, HIIT 0] B AR X LR (9
JEHT, AT D/ e S A I AT LA A, 7 ek A A
P LA B J7 1 HIT 8008 T MICT  (HRF 20 £
(4 SE B AFFFE R R E HITT S IS Jh sl A A s i )
WIS

Yoshizawa %" X AR & AT I 12 A BYA &
BB, 2 SR R B, IOk o 6 2 348 o 5 2 ik U R ek
b ARIRIB EX LA R B B, (E SR 5T
KI5 MICT HL#, 5 FLI HIT #3E B nl o8 4ok 5
T AR SR A IR R A R R L PN R T R R A
MG A R 2R, I HL iz 3 58 A5 A1) T ki i
ST AT R B A K2R A AT 12 L S
iz BT A, MICT XHEIE R 224 ofPWV TG i 252
Ifii HIIT 2 ofPWV 3 R, IF H 51235 MICT 411
B 2k A 4 R i 2 A T — 30T, Ashor
USRI SN A R 7738 3 B baPWV Xt of-
PWV M3/, 58K 7% 2232 sh i B AH Ee, HIIT
32 Bl | B4 LT T RE iR, BB o 1 i 2P R 4
Jif 7= A8 22 NO |, 5 | i 45 F- 18 L A0 A ath | 0 Bk i 457
Pk i A5 BE T B i B R iR T I 2 it A
AR TS PSSR O TR AT AN, AR S HINT i of-
PWV 3% F R RE 5 0Lz sh5 | 5 NO A9 A H
PR G,

ZRIRITTINA A s 3% I e R R R &
KFTE R E R ARSI, HIT J5, 2 BORE R
T o Tl (IR e i G B O S BV ey |
FUEFG 24N, T Vardar 25 44 3 8 HUT T
T, A Pk 1 S ST 2K TG 2 AR Ak, 2R W e 1)
F) HIIT X 368 2 AR B 2 1 37 160 2R 7K1 10 el A8 {2
PR RCR . ABFSE R 12 J8 HIT 7] FAR IR 4 kK
e IR KK T MICT X I 375 46 5T 2K F e
BEU, I, 2 s S BT KO AR R 45
AT RE 18 Bh i B SRS A 2%,

WFFEIN R, BB 2 P HR BT 2 /K 15 0 s o i,
HOR K F A5 W5 i R IE A ¢, B 5 BMT B i
Zayani %5 SN 160 24 A0 32305 BF 55 & PR, i i
HAHLFEAKFH BMI 156, Windham 5 38 13 %F 749
% 26~96 % WIEES 5H U5 LI, L3 HHT E K F
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55 ofPWV S0 57 6 AH 56, B I 3 S BT 2 K 7 4 3
10 g/mL, cfPWV K% 10% ., 1 Norman 25" 58 i %f
492 5] =5 1L BB E I IS & B, 1L YE HRPT K ofP-
WV R2IEMK, SRR RA AR, a5 AR
SRR FERT A K, 2 TR M i 52 A8 45 1)
S A FHE— D BE SRS RS YE 2 B B SR
FKP ] PN A NE e B 15, 5 LA R Al A R
R RERG A& 2 BRI nl LA K, AR BF 58 HIT X AR
JHE A K2 B A W O3 B 20 Tk A A B 4 48 b R U
Al g5 itz SRR LG H8PT 2 KA O, 7R R0
N 10375 R0 28 KT A2 A AT RE AT B T 1 A I8 Bk N i
RGN
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