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EHLT', FWRA:, HER', HEF"

(1. BR T A REEREFHEH, b 100061; 2. A EEKEAY BHE5RTREXA TR ELLLE,
L7 100084)

W E. B89 & 5% ) BkiE 3 (high intensity interval training, HIIT) fe ¥ 4 3% A #F 4% i 3) (moderate intensity
continuous training, MICT) %t 30~50 % % /£ 2 A ¥& f % (type 2 diabetes, T2D) & & 5 )5 s 4545 4 o K 52 B F 69 % w1,
Frik 1445 B T2D X [ 585 (42.616.5) % |#AT 3 R R LA B § *F RiX I, R T AETFLE | hitiT, o
#14  DHIT, % 5% 15 3 A 90% VO, 5% F 5 2h 5 & 740X | min/48 A& 5% 38 35 A 30% VO, B E R F 4 748X
2 min/48, & VA 60% VO, 5% F 3 o 5 £ 4 min, & A 40% VO, 3&EH & £ 5 min;2)MICT, ¥4 50% VO, 5% 5
B3 o % £ 30 min; 3) “#4T B(CON) A £ £ E# 430 min, X TR 10 X, ZRXF 2 A LB FHF B3
)éﬂvﬁlﬁwxasbfflhy\ﬂﬂa] A B AR 05X b R B & TNF-o A= IL-6 KT, 53t 3 F 7 A8 v F Fa a7 69 &40
FLRARMEEET LM F L 53Tt BB & TNF-o4 [IL-6 K -F & & b 47 k4% . 4 R .30 min #9 HIIT =
MICT %4t 2l #£2 L 2 % £ F . 481 CON,HIT #= MICT 2 3 1K T i& ) 5 B ) f 4% K F (P<0.001) , BL#48
Yo MICT, HIIT 4% fo 4% [ AK & 80 2. (P<0.01) ; A8 1 iZ 3 5 Bp 2]  HIIT 4% e 4 K- £3i5 30 & | h 2 F = A (P<0.05), ™
S B MICT $ 2 da 45 A% 2 77 2 % % T CON #4452 (P<<0.01), 483 CON,HIIT #= MICT 2 ¥ 44K T M B £ K+
(P<0.01),/2 HIIT 42 MICT =% % ] £ 2 % £ F; HIIT(P<<0.001) A= MICT(P<0.01) & %34 4 T i& 2 J5 BF %] TNF-o
K A2z F e 1 h kA ZEFHHAKF., REESHH XAIL-6 K-FEAHZAEEH0(P>005), 4. 2% HIT
Fo MICT 3 T VA AL 30~50 % 5 1 T2D & % 5 ) # bk fn e ¥ Fo ik By K P, 5H42 4 32 5 £ 2 B F TNF-a %9 K -F ;48
Yo MICT, HIIT 7232 ) J& BP %) 69 B b 20 R 4T
KR : & 3R A BRIZ ) 5 P SR E R LIS B fa s MR By & TNF-032 BUHE R SR
FE 5SS :GR04.5 XEAARIZAD: A

2max 2max

2 A PR IR (type 2 diabetes , T2D ) 42 24 Ay ™ & & F A (Colberg et al., 2010; Larsen et al., 1997; Santiago et al.,
FAFRE BB 2 — o HRHE 2013 4F 2 B RAEA AT 2018) . A BEFEHE e, S0k HIT X R AR I 104 1 3%
VR AR R R R R R C A F 10.9%, IF L U 47 (Karstoft et al., 2014 ; Mendes et al., 2019) . B4},
A HER AL (Wang et al.,2017) . T2D BB 2N 5 2% . A BF ST L R 0 25 AL TR HSE B I 0 0 AE B T RE 2

i F) R R TR T2D B F A R4S B 0 A %0 T 30005 1
(Colberg et al., 2016 ; Umpierre et al.,2011) . IT4EHK, FH XK
155 3 J% 8] 8K iz 3l (high intensity interval training , HIIT ) (1) iff
FE R B, 545 58 v A 5 B 15 247 4012 3l (moderate inten-
sity continuous training , MICT ) #H kb , HIIT £ BiC 35 0> I 45 it RS B 2021-03-05; EiT HER: 2022-01-27
JE(Costa et al., 2018) H #f JLE 1 (Cui et al.,2019) (ML HEBB: EEELHILII(2020YFC2007001) ; FEIAE BRI E

E, 51838 JC ¥ (Larsen et al., 1999 ; Terada et al., 2016;
Wormgoor et al., 2018) . 1 & PEiz ol X 48 5 1 5 25 A 52 0
fif A s . L, 2P HOT 5 MICT X T2D 5845 & 5 i i

| 4 BlEF AR 55 SR ¢RI H (FE419-35)

415 (Helge et al., 2019 ; W t al., 2018) % J7 1 7= A ’

AT (Helge et al., 2019 Wormoor et al., 2018) 57 T SIERAT WBE 90, % 5 SR, ERA T

TARRIEE B AR . HIT 28] T AR H ML WIE AR Y (e 5 S LB AR S S
MALZ BT T2D B i6 B LT K, 2 is sh W &% ﬂﬁﬁ%fﬁﬂfﬁ mail: Culxmwen@mss.cno

*BIEEF BN R (1976-), 9 WL AP0 5, LT oIS

A 0 B0 T2D 28 0 IRV T AT S L A AR 5 S LI AR Tz i
— W 2Pk MICT 7] LA 2RI T2D i 35 8 5 i bl 7K % fie i, E-mail: xujianfang@ciss.cn.
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e AR 1] iz ) Al h A

S IR EIE Sl 2 ROFI IO S I IR LB & 30 A [ 5 X 2 )

e 55 2R (5 e A i — AR AT

I PR BIF 5 5 L, 1 M AR K P 1 28 S AR S A2 3 T T2D
MY & 4 % Ji& (Donath et al., 2011 ; Prattichizzo et al., 2018 ),
M7 L A2 3 AT L &2 25400 11 1 3 TNF-o A IL-6 19 FF i, O/
POL AR B 52 28 RE IR 175 5 0 R B 3R IR BT 1 5 T (R
2020; B 4241 ,2011; Chen et al., 2020) . BL4b, B HF5 &
W, AEIE ST DL A e 32 10 E 12 35 1 h (9112 TNF-a
7K F- (Durrer et al.,2017) , {HiZ g5 B2 4 H T T2D B &
W AT . AHE ST L 20 HIOT F1 MICT X 30~ 50 %
55 PE T2D £ A T RS R0 A8 5 B 7K S Y 52 o

1 MERMRE5HZE
1.1 R

ARHFFEILIAZE T 1844 T2D %, WA bR B, 30~
504 MR 0.5~54E (R 1) HEBRARUE: 1) H A KA Y
R B 2) 2 1A >11.1 mmol / L, HbAlc>8.0%,
BMI>28 ok <18.5 kg/m’; 3) 77 78 U» Il B 952 955 B KU &
4) FFTfg  HUR IR T g L UURR A S H 5 5 ) R R AT
H56) A7) 4% Fh iz SR TR B 5 8) SLR AT 3 A
S IHALSE 5 5 9) SR AT 6 4 A W HEAT TR IR &
B HEBRARE A &R 4 NG, 36 14 2 3230 5 g
AT A N AR E R R 1), 3UE CEAE
50 17) 35 8 5 2% ) (32 2 KUK i A5 (PARQ A1 45 ) ) il iz h il
A SIEHEA R) . ATt TR B S A

x1 ZXEHE

Table 1 Participants’ Characteristics n=14
E¥ M=+SD % i)

e 4 42.6+6.5 30~50
JRAL/SF 1.8£1.0 1~4.5
BMI/(kg-m?) 245422  21.1~27.7
= s 4/ (mmol- L) 7.0+1.7 5.1~10.8
7 MW By 7/ (pU-mL™) 103+48 4.9~23.5
HbA1c/% 6.9+1.0 5.4~8.4
W IL-6/(pg-mL ") 43+1.0 3.0~6.4
2 B TNF-0/(pg-mL™") 6.5+1.4 45~95
FARFARF(VO, )/(mL'min"kg') 255+51  19.0~324
BRI HE(P, )W 141.1£18.6  100~175
TR $(HRmax)/bpm 169.1+10.1  151~188
1.2 AR

ZARH AT LM, AR R AR FRE S AR bR
BRI LA B3z 8h B ff i 86 . 10 K, ¢4 7 HIIT, MICT A%
R IR 3 A SURAL A B0 IR . BT B 7E g S
L AT ARk TG 10 K o 356 19 BE AL AL 2 8 2 3152
I BEALIE BT T AN B0 %5 5 B S0 By, B M5 5
WALE & — R T 17 20, B BESE I A] , BR324y
JEA A TR G B IR TS SRS S R AR ) fE A
T H 2 AT B AT 0, AR [ A A (i

BT A R ERAE) o FHH AT 24 h S BELRI | 5 i R ik
BRI 202 3)
1.3 MR %
1.3.1 w3 48 AR I R

FELMIK T, 5238038 A7 25 W6 T iy e JOk BB, s ) 25
A AR R ﬁﬂcﬂuélﬁlél Ui B3N8 i B2 . TNF-o Fll
IL-6 /K -5 . 7E 3 RBEHLIZ 3 T B 56 o, 52384 43 9l 78
BRI (REE 1L, iB3EMZI(RER 15 HAE G
1 h(RA& 5 2.5 ) U0 3 0 Jik o, 1l 8 L JB &2 % L TNF-o #1 IL-6
HI7KF- o BT A 03 T vk 24 4 R BT EAT, e i
TR FH LM R 2, B 1T 2T 2 SR P IS L vk, R
F R A2 KOs TL-6 71 TNF-o R b 24 & 6k . fr
AR BEAT BUREA S A
1.3.2 WA AR

W 32 338 Y B v ALK i, O 31 5 B R T AR R AL
(body mass index , BMI) , BIA 5T & (kg ) /& 1 > (m?) .
133 Z 5 ik E

% H] Cortex MetaLyzer 3B < A& X i§f 43 #7 {X Al Polar
Co 6 32 W AX 43 30 3 fee K B 4R i (VO ) Bl i R0 %
(HR,,.) . 55 30 s PEAT — WO R AR o 3 R DN 3 iy 4 20K ik
TTRGERME. BhAMRE R ATTE Rizdh R, &
W0 W, 22552 min B0 25 W, %34 60 r/min, B
= Ji . vo,, FHERRHEN . 1) HR==>100% HR,, (HR, =
220-4FE 4 ) 5 2) I 32 4 R (respiratory exchange ratio,
RER) >1.10;3) Z 18 # O/ e K AE 1, Toik A4 45 e %
i# (Howley et al., 1995 ; Karstoft et al., 2014 ; Winding et al.,
2018) . [F] M} >R i Borg # 4 (6-20) (Borg, 1982) it 5% £ Wi
1.4 Tk

FiA TSR e Lok N B AR S TP R, 3
F SCHRWE9E (Francois et al., 2017; Gillen et al., 2012 ; Larsen
et al.,2019) FIAHFSE By TS 40, 4ff & HUT A1 MICT #1387
%o HOTB 3% LL90% VO, 5. JE iz 5 741 X 1 min/4l,
LL30% VO, 58Iz 740 X2 min/4H , L) 60% VO, 5
B 4 min, Lk 40% VO, #EEMKE 5 min. MICT iz 3 J7
% :LL50% VO, 58 74232 3 30 min. 32 30 T HUR H )
RAATEMNZ I, B2 8 60 /min, CON 4137
FAER AT 4 L E AL 30 min, SR Cortex MetaLyzer 3B
SRR W AU Polar /0> 26 38 I 43 3K B4 30 s B MRS
e FLL FEE A R U 30 min g BE 5 4 FE i (keal) 1Y
HHESEHITERS (2011 WFsE . KM 3284 DR
T AR AIRE
1.5 HIBA 5%t

K 1 SPSS 19.0 X ¥ 4f 9E 47 G2 i+ 70 M, H i DL F 1
{H + bR 22 (MESD) FoR o T4 48 A5 AS [ I ) 20 A He
AT A AR AR CT B T BUAT A9 22 iR A ) L SR F %
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CIRBERIE) 2022 4F (55 42 4 ) 45 3 )

REZ ¢ A6 56 %) T ol i 2y 19 L B A T FE E AT LU AR SR XU
B 5 22 3 (G2 3l 75 2 X)) X AN ] T 7 2
AN TR A TR R I B K 3R TNF-a Al IL-6 ¥R B K 2 Ak
T . P<<0.05 FoR4lli] 225 3,

2 FR

AW 13 4 ZIKE BT 1342 H
LEHEAT HIIT A1 MICT B 35 T R SR, W2 3 19 A i
4 #EH (173.32421.71 keal vs 168.87+24.24 kcal) Jo 58 it
2R (P>0.05) B E & T CON 4 (P<0.001),
2.1 RREFF X T el B % 69 Lok R

IR RIS 5 2 A e AR A L 20 X HAR [ )R A

] T35 =X B0 Mok 5 AR A R I, 77 A 3 8 7 20X )
] 1 32 H.AE 1 (F=6.600, P=0.014) . iz 3 )5 Bl %], 5 CON
ZHAH HE , MICT (-2.4941.76 mmol/L vs 0.32+1.13 mmol/L,
P<0.001) I HIIT (-3.60+ 1.41 mmol/L vs 0.32=1.13 mmol/L,
P<<0.001 ) fif i Ak e B W 2 ALK, ELAR LG MICT , HIDT i 1
B e B BRI o &2 (P<<0.01, & 1A) . i35 1 h, MICT
A7 1 A e 8 1 B AR AT W] 8 2 F CON (-2.45£2.12 mmol/L
vs —0.51+1.69 mmol/L, P<<0.01, & 1A ), HIIT i Ifir §% ik &
M BEAR A A 2 F CON 4l iy a3, g it 2% 25 7 (-2.38+
2.12 mmol/L vs —0.51 +1.69 mmol/L, P=0.061,K 1A). [d]
BF, A8 L2 35 1 h, HIIT {52 3l Ja B 20 i 8 e AIC b 8 %2
(P<0.05,F1A),

F2 ERBKILMAE. RS E CTNF-o 0 IL-6 KR E
Table 2 Glucose, Insulin, TNF-0 and IL-6 Levels

28 %) B FE 153 )5 B %) EF)E1h
A4/ (mmol-L) CON 9.48+2.98 9.80+2.50 8.98+2.99*

HIIT 9.86+2.16 6.28 £2.19" @ 7.49+3.18"

MICT 9.77+2.90 72743137 7.32+3.23%
M8y /(pU-mL ™) CON 42.94+21.70 47.03+23.23 46.83+24.73

HIIT 50.23+23.87 24.19+9.67"% 32.61+20.13%

MICT 45.70+24.38 27.10£13.90™ 31.25+17.08
TNF-0/(pg-mL™") CON 5.33+1.62 521+1.54 5244142

HIIT 5.77+1.66 7.0341.66 L 5.58+1.36

MICT 5.32+1.68 6.43 41,54 sk 4.98+1.62
IL-6/(pg-mL") CON 4.11%1.52 4224154 420+1.80

HIIT 3.79+0.90 4.35+0.82 4.17+1.32

MICT 3.92+1.27 3.90+1.01 4.11+1.93

7 :5 CONARIL, * k7 P<0.05, ** %7 P<<0.01, ***%& 7 P<0.001; 5 MICT 48}t ,“ % = P<0.05; 5 FfaT 4, & 7 P<0.05," k7 P<
0.01," %7 P<0.001; 5 F75 1 h481k,“& 7 P<0.05,“““%& 7 P<<0.001,
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REBTSE, AE e R SR L i) i 2l ) F A IR AR 0 2 SO DR R A I R RIS DY 1 R

B 55 R 09 A8 AR A7 e T 7 2 FE RN (F=8.576, P=
0.007) . 5 CONZAH L, HUT 41 (P<0.01) M MICT 41 (P<
0.01) (1 [ & 2 B A% k8825 3% i, {H HIOT #0 MICT =[] &
WBEXEF(P>0.05),

22 RREFHF KT TNF-of= IL-6 49 &M B

TNF-a 1 TL-6 28 f 17 B0 2% 20 5 B [l B[] R A
[ 1 30 205 3000 TNF-o ¥k B AR b & B, 77 4638 ) JF
3 X ] B9 32 B (F=16.675, P<<0.001) ., &35 BN %),
5 CON 4 #H [t , MICT (1.10£1.06 pg/mL vs —0.1240.37
pg/mL, P<<0.01) il HIIT (1.28+£0.82 pg/mL vs —0.124+0.37
pg/mL, P<<0.001) fifi TNF-a ¥ & ] 2 $2 5 , H HIIT (P<
0.001) F1 MICT (P<<0.01) £ 12 3l J7 B Z| i) TNF- o V& Ji 34
iz g & W (K 1C) . e85 1 h, A E g e |
ZI, Wi Fiz 3 ) A TNF-o 3% 18 35 F % (P<<0.001) , {H
BB 2 35 35 CON 22 [ fY) TNF-a v 3 728 Ak 5 6
FEF(P>0.05,41C).

ARV 8] R AS [R] 32 2 % TL-6 e B 9 78 16 B A 7= A B
I (P>0.05, & 1D) .

3 Sm5itie
3.1 & MHIT Fo MICT & S % | M £ % K F 09 % )

PUAE B9 WF 5% (Larsen et al., 1997, 1999 ; Gillen et al.,
2012) % B, ks sl nl A A T2D B 1A 5 i
S IR B 3R LA AR o AR A A [ R UL 0 4% 5 HIOT
AIMICT f T2D f 2 9 IBE B 5 3K 1 238 T B WF5E
K12 F) 5 BN 2], HIT 7 A= ) R ion, W] 2 K F MICT,
PRI HINT 3 iy — IR 5 B2 1 1) 6z 3l i e O 3, 18
ZMHIFRTEIB G IR E e T 2%, Mizsh)5 1 h,
HIIT 20 il #% % B AR XT3z 3l 5 B 20 By 181, 3 %) T ik
S AR MU 0 KA — B X, TR E b, pish
iz 2y A 1B R AEG B 2 K T CON 4, fff afi il AR 35 78 T 551K
Ko

Jige K 222 MUK O — A B AR IOR L T T2D AR Al 2
o &% 2% K B0 R £ 2R 43 WA R R (9 5% 1 (Stumvoll et al.,
2005) . A5 & B, HIT A1 MICT 512 1 B 8 2K P 1Y
TR, 5 LLA A A58 A — 3 (Larsen et al., 1997) , #EiX 5
I U 8 B AT RN A SR A 2 0 S A — 8 KR . ARBESE
2R LN 30 5 Ao A A gl X e B R KT S e Y 22 5, DR
e R 3 TR B9 02 3l 7 UAT BB S 5 T2D A8 3 i I R 8
TR TR E PRI R
3.2 &M HIT A= MICT #F TNF-o.F= IL-6 49 % a1

W58 & B, TNF-o /2 A0 J& 56 5 3R HI8 9t 19 5C Bk o 1
(Pedersen, 2017 ; Plomgaard et al., 2005) , A] L4 B 2 $i 2 4
] 1 85 2% R A 1% 4 2 B BB, IR B AR S, g ML A i gl R]
PLRE AR 28 4E P 7~ (C J2 W 26\ IL-6 , TNF-a) B 2K ¥, 22 fift
T2D 8 (118 M % 5E RS (Chen et al., 2020 ; De Lemos et

al.,2012) . ABFFE R I, B 2Pk HIIT A MICT {ff TNF-a
U R S 8 R B AR A 0 5, TNF-o K - AEIZ 35 1 h R
Ziz ATk . {H Durrer (2017) 25 B #F 5% & 3, & Pk HUT
JEUA fdf TNF-o v B2 B W48 &7, HUR A TNF-o 3k B2 15128 30
Jo L h W BEAC . 3 BRI — 300 S5 B AT g 45 A2 0 1Y
AR (45 2 T AR vs 57 2 T B4 ) M (5P vs B 1+
k) BMIK V- GHE vs IEIE) Jeiz sh 401 (TEvs ) A
X MeAh, FEABFGE T, TNF-o % 5 (14 9% 3 75 FFl  5.21+
1.54 pg/mL~7.03+1.66 pg/mL , L AE T HAth 25 (7K 4k 25
2015) %t & [ T2D & 3 TNF-o 7K F (26.52+8.57 pg/mL) [
A, W TSR G ok B AE T2D B AT SR S N
W AR T2D 8, BICIF A AE . DN T2D & 3 1L TNF-o
JKF- R RE 5 A I RS R AT T2D TR0 ) K. A
WF5E rh HIIT F1 MICT 2142 30 )i B Z) TNF-o 34 01, 4R 77 fig
S BT MU A T A i KO 14 B R T A B i
14 98 9 TN 285 BN A BIL AR B B 88 (9 Bl AR AL 1R 22 — o (R,
TNF-o 7K - A 3 755 - B0 AT B4k, 7812 315 1 h TNF-a 7KK
52 E TG A A BRI RAE SN, 3% F AL 2
PRI . AN, BIFSE & B, K TR A2 Bl vl DL IR T2D
FECH Y S B AR AR B (Chen et al., 2020) , flEHLA = 4=
LA (35 N, T D0 T2D g 3 K R A A2 sh A Bk

WF5E & B, 2t ia 2T L ik 38 in IL-6 K 0 il TNF-o
Y38 00, I i3 A1 A 5 28 MU (Pedersen, 2017) o IE
G35 SR RN | TL-6 1Y 2 i A 3 0 B W o T A At 5 X
% 2 T2D %, B0 WK HIIT F1 MICT & 118 sh % A
{8 TL-6 B i 248, TNF-a U 3 A 52 240, 3 0] fB 2
AT GE 1 32 ) B A] (30 min) A 2 LAG ] IL-6 #e B A B0 2%

ARG RARIR 18 B 5 5 1 TNF-o AT IL-6 Y 228 AR
T RS EUE A s 3 3 2 3 AR S bl ks
9 AE P I 4 43 F BL A R i — 5 4R R (Li et al.,
2019) . HSRAH L MICT, HIIT 7£ 12 3 5 B %0 B A W 47 11
R ME AL, (0 2% % T2D S %48 J5 IR 5 28 F1 TNF-a (19 5%
MR AR BL, PRI T2D £83% AT UAR G A 5 i R I, i
7 HIIT 5 #% MICT B9 8% . HUT fedf 76 L AL S
R T Y52, 28 BB 1432 2l AU B 904 i

4 ZEig

S0t HIT A0 MICT #4977 LA A 30~50 % 53 4% T2D &
AR T T DK I IR B 5 2R KT, I R 4R e R E R T
TNF-o Y 7K 3 5 #H & MICT , HUT 75 32 30 )5 B %) B A 5 4
] ey

BE R

R, 2020. ANl iz 3l 75 O TR DRI A8 34 IR il A s [0 ). 5
PRI 20 2% 5 7 FH AR 2, 39(5) :2230-2236.

VLA R BRMUEL, X, %5, 2011, F-Aiz 50 B 45 A i BR 58 I i
2 B RE AR ST [T] KB R ,31(7) :30-36.
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The Association of the Body Mass Index of Children with 24-Hour Activity
Composition and Isotemporal Substitution: A Compositional Data Analysis

LIANG Guo, WANG Lijuan®, CHEN Huan, LIN Hao, CHEN Yuan
School of Physical Education and Sport Training, Shanghai University of Sport, Shanghai 200438, China

Abstract: Objective: To examine the relationships between 24-hour activity behaviors and body mass index (BMI) in Shanghai
children by using compositional analyses. Methods: A cross sectional study was conducted on 321 primary school students
(158 boys and 163 girls) aged 6-13 years in Shanghai. Time spent in 24-hour activity behaviors was determined by accelerometry,
children’s height and weight were measured by standard instruments. Compositional linear regression models were used to
synthetically analyze the associations between the distribution of time spent 24-hour activity behaviors and zZBMI, and the effect of
compositional isotemporal substitution of 24-hour activity behaviors with zZBMI was investigated as well. Results: 1) By controlling
for gender and age, time spent in moderate-to-vigorous physical activity (MVPA) (=-0.75, P<<0.001) and light physical activity
(LPA) (5=-0.13, P<<0.05) was negatively associated with zZBMI in children, while the time spent in sedentary behavior (§=0.61, P<<
0.001) and sleep (5=0.53, P<<0.01) was positively correlated with zBMI; 2) The compositional isotemporal substitution models
revealed reductions in zBMI when a 15-min reallocation from LPA, sedentary behavior and sleep to MVPA, and from sedentary
behavior to LPA; however, a 15-min reallocation from MVPA to LPA, sedentary behavior and sleep, and from LPA to sedentary
behavior was associated with higher zBMI; 3) According to the “dose-response” curves, firstly, the mutual substitution of MVPA and
other activities has an asymmetric effect on zZBMI and the substitution of LPA and sedentary behavior has a symmetrical effect on
zBMI; secondly, the best reduction effect on zBMI is to replace sedentary behavior with MVPA; thirdly, with the increase time of
MVPA isotemporal substitute other behaviors, the decrease in zZBMI was slowed down, otherwise it increased rapidly. Conclusions:
Parents and teachers should take 24-hour activities as a whole and attach great importance to the positive effects of MVPA and LPA,
try to reallocate time from ST to MVPA and LPA of children so as to obtain better health benefits.

Keywords: physical activity, sedentary behavior, sleep; body mass index,; compositional data analysis; isotemporal substitution
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Acute Effects of High-Intensity Interval Training and Moderate-Intensity
Continuous Training on Plasma Glucose, Insulin and Inflammatory Factors
Levels in Type 2 Diabetic Men

CUI Xinwen', LI Lifeng’, YANG Xingya', XU Jianfang'’
1. China Institute of Sport Science, Beijing 100061, China; 2. Beijing Sport University, Key Laboratory of sports and
physical health, Ministry of Education, Beijing 100084, China

Abstract: Objective: To compare the acute effects of highintensity interval training (HIIT) versus moderateintensity continuous
training (MICT) on postprandial plasma glucose control and inflammatory factors in type 2 diabetic (T2D) men aged 30-50 years.
Methods: 14 T2D men (42.6 6.5 years old) underwent a randomized three crossover trial. The three interventions are as follows:
HIIT, 7X 1 min at 90% maximal oxygen uptake (VO,_)-+7X2 min at 30% VO,  +4 min warming up at 60% VO, +5 min
cooling at 40% VO, with cycling; MICT, 30 min at 50% VO

Each intervention had a 10 days wash-out period. Plasma glucose, insulin, TNF-a and IL-6 levels were measured at pre-exercise, post-

2max

max ,mee With cycling, and a sedentary control (CON) in the postprandial state.

exercise and 1 h post-exercise. Two-way ANOVA with repeated measures were used to compare glucose, insulin, TNF-o and IL-6
values among the interventions. Results: Total energy expenditure between the two exercises was not significantly different. Lower
plasma glucose levels were observed immediately after exercise in HIIT and MICT than that of CON (P<<0.001), the glucose level
in HIIT was also lower than that of MICT (P<<0.01). Glucose levels in HIIT group was increased at 1 h post-exercise compared to
immediately post-exercise (P<<0.05), while the decrease (1 h post-exercise minus pre-exercise) of MICT group was more than that
of CON group (P<<0.01). HIIT and MICT (P<0.01) decreased the insulin levels compared to CON, while no difference was
observed between the HIIT and MICT. HIIT (P<<0.001) and MICT (P<<0.01) increased the TNF-a levels at immediately after
exercise but returned to the levels of pre-exercise at 1 h post-exercise. Different exercise types have no obvious effect on IL-6.
Conclusion: Both acute HIIT and the matched MICT can lower postprandial plasma glucose and insulin levels in type 2 diabetic men
aged 30-50 years, and temporarily increase the level of TNF-a. Compared with MICT, HIIT decreases glucose level greater at
immediately post-exercise.

Keywords: highintensity intermittent exercise; moderateintensity continuous exercise; glucose, insulin, TNF-a, type 2 diabetes
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