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S #

VOIS G DR 2 DT T B A B . IR 401120

FEE: O T 0k RE RS Ak B B R Y A2 5 (IGR) B 48 A I 2 SO AR TH LTy« O B 7 . S A AN 2 S R B
ST, WFE TS 4 IGR BN, TS E USRI TR 7L SF B AATE AR 1 S, SRR i
TTREDL AT 20 ¥ 322 o3 WU ISR (M 2D | O i 3 YR (C 28D L EAF ISR (B 21D, i BV 2RI 250 28
1 12 BN g, S AINGE L 3~4 NBR#FTIZEE), #K 30~40 min, £ 4 W, 83k 48 Wik, s —
WINGT WL TG 3 d WREAT/EM . T H 5 a0 — . 4558 . C 4R M 400 T8 0 55 52 450 A0 25 i s . RIS
D RPUE OIS WE UCEER (p<<0.05), M TN AGAREE — 2k, HERLLEIT%E X (p>
0.05). 28 dh L. M it AL . BB et UL RITEBR 35 et LIUL 0 380 8 38 18 ( p<<0. 05). MU C 20 19 32 1035 78 O il
iiif 3 T HOAS T . SR AL I R B 3 U2 5 SR AR N 6 min £ R MRS I 45 4R B R T O
BN ZAFE N (p<<0.05). M4, C4. BAHZIRXE V46 ¥ B3 i 20, B C A 7E 8B AT 8 M 19 45 21 &8
FRT MAM BA(p<T0.05); O 7 rdl Zad 12 S, 1B, 17820, LB FEMIn(p<
0.05) s M A NGAMTAGINGH L 12 NG, 1TEHE . DM, L IRRA B2k (p>0.05), H.OMim 1l 2
4 4 S T WL IR LR E A I 2R 4 Cp<<0. 05). 45 M0 Jl TS 7 I 25 S 0 15 32 50 A TF 1) M0 5 28 sk vk . R L
J3 s BT 3 P AR AT G RE ) S S B A e . WL IR N R TR L D L P 4 AR 0 A — s e
YEH.

x O\ MRS BN RS RN MU P
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T lE N AR R 25 K (0] B 2 R A™ B A AL 23 IR, P R 8 AR AR Bl R B2y TR SO B i T 8RR
3. H S M B R R A T T B AR A R TR T R TR L (ELA e 5 R A S IR A
PR AH LU REAZ 3T A B 55 AR BB AF MBS, R ZEO IR M S 3 ok B T AR 21k, BT 22
FEALIA o {16 S IR S 77 AR T REIRR RO AR . B R 0 F M. 2 S ELR R A BEPLRE th LT e, &
BORRTRABE T RR N AR H AT T, A R NTE A &M B, BN IA 21 T HifiE
g i el AE 22 P A BEE AL E AL . R B A 2 4R Nt I BUL ) 3R L AT RE D R R, 2D R
18, L RAEFHR. KB RERA S HEFEPR . (B2 FECEE N H W A B R .
ARG, AT L AT RN N B AR N BRI A KUK . SR BAMI . B, R B AL A R . REAERR AR A
S KR IPLAR. Kwak SERFS L. 30 X )5 & AEATIRREIZR . T BT LLAEAR 0. 7500 ~1. 0500 Ayt
JETR B, 55 4 Ja R Ak s B2 K I . T3 o L 143 R 0 RO AR SR R LIS Sl Ok B

O Wk HP: 2018-05-17
EERA: 2 978, B, PHm, EZNFEHINLGNTFIR.
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ATz s A ) RE . BRI R iR OB R, IR AR SRS, s R
BHCRE DR R AR 22 5, o A 0 2 DR 2 A1 A1 i T R 114 B¢ (K D i B A — AR 3 O XL I A AT R S E B
RN P RE 1B A5 HLASKE I 35 32 5 (impaired glucose regulation., IGR) HA KK FR . KR
IGR ZAE ANWUT S5 68 T B 38 B8 6 Ao 18 2 A7 N B RS 2 5002 18 PR 2 1 I 76 1E 5 OB (E 5 B IR
o WAL ) F) — o TRDIR S W T 32 400 SRR Ay B PRSI R el OE R O BB PR R 1 R R Y
B iz ARAE R BRI R . WRE AR ONRE IR . A WSS R IR IGR BirBod i A 2oz 3 T 1, g
i 0 2 AR IGR B4k 0B RS MUK, B H EE JH T IGR By Be AR (0 B AR 2 1 105 22 sl Ak )5 1 A i 2.
% @iz 3 EE ¥4 (American College of Sports and Medicine, ACSM) & H 19 & 4E Nz sh b J7 8 /g 35 H 5
WAE R B NZ S TR E shBX ., 40 Ly /B 38 8h . O Bl o /4 46l is sl APz sh ). B IGR
NBERAUA K J hy W DR 1 e F KUK o ABAT 32 8h R 2 AR PRIRD . A8 A S o R D 12 8 S 46 1 1%
HhRE A S B AE TGR ONHE IG5 3= U E AR TN L O i g L P F 2B S R iz 3 7 2.

1 H|RMIKEFZE
1.1 HRWEK

ABEFET 2017 4F 6 —10 A 75 8 PiT A R BE Bel PR B 112 38 1o 0] 45 18 2 R SC A A i 47 908} 32
7 2 ED B T A2 A e U R, 2R 75 N O 41 A 2otk 34 O S HAE, i TASL 5 R HAUE 23
AT S5, BOE SE 90 A SE 30 20 2L X 2 5 ARSI (1 32 3 VR S B AR L S g R AE KU L SR vE R, O
KEWLmBEW., 7. A ZAHFESEERNAR, SRESRHER, ZLEMNERZES.
1.1.1 EAARE

JiA ZAE R R T 60 &, TR0 R IZAMT . FFA LT 2 B 1 3003, 99 AASE 50 Ak i) M i
ZARE : DAE 30 d WEBGIZ W B #5245 . 6 mmol/L<<7 @ i <<7 mmol/L, Jf H i AR TR Y7 BB
) FDWE R LT &M 25 O BMIZ=25 kg/m* HIEREIKTF 92 em; @ 145 mmHg<Ji 4% < 150 mmHg,
85 mmHg<#F ik <110 mmHg; @ A Z WM IRWE L GIEE A 2 N UL E B AR . 38 i 3 A A i g 3t
A 401 Pil 12 B IGR & £ AN HEAN A 5296 05 18 0 Bl 2R ACHERSR 0 %8 B Bt
L1.2 #Hreirk

JUil /& UAF B A 25138 RO AT 58 3203 D A4 B e 503X COGT T J5 2 h i A 7. 8 mmol/L;
)T WESRAG 5 3) ToMHF B 2P0 s 4) WA 1z 3 51 & T MR KR 3 2 151 5) AR N iz o R, &k i
WA 242 Z TS BE W LRI, DA Z I H L.
L 1.3 SHhaill it

a5 RE . FiREA . BEXBNIEE, REAWE 75 22T S 5RREE. H2Z i E LS 8O
fii it 711 25 2H (cardiopulmonary function, C 20 n=25) . L 1 U240 (muscle strength, M 4, n=25) . 4
Yl 2 4H (balanced capacity, B4, n=25), Zi{FH ALK BHNFE 1.

F1 ZREVARZTHBERE

il N OUN AF e P /40 L ON N BMI/ (kg em™®)
c4 25 63.23£2. 54 13/12 24 25.86+0.78
M 41 25 62. 78+1. 90 14/11 23 25.78+1.03
B 4 25 63.02+2.05 14/11 25 26.01£0. 98

T C Al O S, M AR AL AL B 4K 5 I 2R 4.
ARWEFE 75 AL 2 AR OB I ZRE b 1 A S s B b PR AT MR B . WU IR 1 NI If
FETh R i, 1N 22 ik i 112008
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1.2 LA
1.2.1 HRAE

ARG T REARBCE L BCE S, LW AREN Z X ERFTLE BN, 54, it f
ZARE AR EEZ WUy iz 3 . O B 7732 33O B8 0 U0 . S5 BE RLPE AL 9 T AR N SR AN T R
SR S NI H Y. S 2 2 TR ST AT A 32 U SE g R L TR U RCR L AR 2
KE A, LB RIS 0 TAE N 75 2 3238 AT AR K g1t ESL I PR AT 72 h 47
I e 5 2R O AR . T RCALTD . WDy, P RATAERE D) . R IEATRENL AL, B 32K S R LTI
Sl (M 4l . OBl F IR (C 4 . SFAF IRl (B 4, A H NG i A 12 il 4, 44
YR DL 3~4 NHHKRH#HATIZ S, BIR 30~40 min, & 4 R, G348 WISk, 7Ef )5 — Rl 21 Biss
J5 3 d WA IR, IH 5 R — 2

1.2.2 HuFRFz
A T &= 3% 2.
£2 SETFRIR
413 WY TRy R oy PR TR
K 35 min s 29730 min BEK 5 mi A R i o 0
JTH . 3~5 TR © i] = )] ik 5 !
ol T e s, maboE, T RIS ST A
LT T Xt A OV wgmiientt EEd. AEKARANE 48
ZEC I, RSB S KR S 1511 S
A V. D) ZH 1~ o b .
" IR 5 L 5 30 00 0547 A !
. 25~30 min
e WL M. BR G T
o R SRCEH _ I 50 e D 3
WL B 3~5 min - WAL, SifENAE@ K. 5 min (50% 1RM) 2 fE & & 10
e} 0
L RN TN N N N T L NG
SR W, BRE . BR AR B, RLEIE Lo m e
B o ) IRMFEEE 10 K.
I3 67 4 3% 1 50 0 4% o 52
O S U 2 T B
. 25~30 min
7%, BNl & uhisr N
K s—5min o BEURRE RLTA e RRAE S R
g EMREEE EARR R ST
g PR ARy Ve AL IAS. B EEANR 8
BRI o ) RN (H BOEFEAE 13~14 S 4.

W5 S IIGa s EEHLE.
e« ERATE . 8 FATES.
1.2.3 HARKLAMA A

D M FERAE o M A ACTR AR A I 23 A Al ET 1 d 22 GOT IR K&, WH 7 | 8~10 AT R ML,
SR ML 137 FR SR A BRAT Al R O At B I ke T B R A T (7 mL) #0930 min f5, ]
2 AL (4 000 r/min, 1500 @) B0 A0 HE 20 min. i PR IR IR I )22 1 35 VH & Microtube 1, i
AT 80 C (¥ KAV R IRAT.

2) BEACHHE AR A2 @ 0AE . 51 B SIGMA-ALDRICH A= 7 i3 57 & F1) JH B IK 5 752 73 ELISA
BRI =5 18 1 5 K - (fasting serum insulin, FINS) . %5 %5 ¥ 48 1k Bl 12 DU 2 25 18 1 B8 ik [ (fasting blood
glucose, FBG) ; J B R HUSM: . R RS EA /i (homeostasis model assessment, HOMA) i85 ik 5
ZE L PL 45 2 (homeostasis model assessment insulin resistance, HOMA-IR), 5 /A . HOMA-IR =
FINS(Mu/L) X FBG(mmol/L)/22.5, R FINS Jy7s i ifi 1% 1 &% Z W, FBG g 73 I I b e 1% .

3) TSy - A 19 hogan3 B 4¢3 JUL A I AR 32 358038 7 A7 00 TR JUL P ) e R 46 R U
i R AT . A E R 3 W K ) B 0 AR s . BRI E A S s, B R4 ] BRI TR) SR 5~
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10 s, #ESRILA R . A WLR AT 50, B3k s.
£3 NAWKFTR
W H LEEVES
ST IR YT PR BB 3 4 R 5 007 AR . I AR 2 1 K I R T 3
3+ 6 B A A LA 0 O A BN O+ A0 i

ggﬁi i P R 04 ARG T 3 B3 2 . T4 UL IS A 1 £ R 2 T Wk A e e Bl A 3l L2
. TR A B LAY B R A K e LB D0 e o L) e R S W L i, S — T Y R
AN B O .9 L i 1431 1 N * e s A 1 R s U
M E A FARETOM T L, FROCT AT S M2 90° M, JF T KBE L Jr K /N A i
W AL DT 2 16 R, T 408 WL 7 00 550 S /0N R i 0 2 it 5 /0N IR i ) 1 [ R D, DI e A
i i JOL LR WL . T LA IR B TR IR b R A i 2 75° /. B A R KR L
[ 58 77 [ 5 o A5 REAS BT /NS 00 A s DL e il LB L B
MR E N IR R L FREBE G MR T se &M E, RN & T IE i #, IF LIRE E
BB R L Y [ 22 T 0 R B A B N R R v A . TR 4R WL DU RS A TR A T AL RS Bk S T D R
BT e AL BE LA LA, 0 R T e LA A R e i UL T st R A% B T Bk DG T 5 00 DA
B AS J L L (.
H e A 2R E Mo 3 Wik K& S K4
4) Tt Sy

AR 6min 1758 MIKAE R 48 bR, 2 BE 68 78 3 I W2 AE N H F TG Shi 77, AR 0 HoA
BOHERE. PG — 30 m (9 JER . 1k 32 3K DR D i o Ok 1470 TR, i B b 2 A A
B, ATEERIKE . KRB FARSLATE. K WA AZ K5 6 min SEET AR B,

5) Ve

A5 A E E IMMOVE 2 9568 V-8 VAl U1 2543847 1 5 58 77 3. PP AR el 5B 3R A7 58 I (tan-
dem walk) F1 /8% 5% 2% &3, (sensory organization test) 4 i, FE B BEATE MR P, 323835 DL HE 77 =0
M AR by DS 2 B IR ACE 55 1 b0y AR Iy RS 278 B 0, JF TSR 1R, OR35S
BORD B, AE I R D i A2 AT A I A A0 T L R RE R Lk I B R O S Bl YRR AR

e B G IR 6 AIUE 25 1—3 WIS X E TR AR E AT . 5 1 WG ROR IR, 5B 2 TR
FHR 55 3 T s W A AT R RS s 4—6 T i B H S S AR RS, B A AR IR, 25
DY AR, 58 6 A3 5 B IR A B0 T [R) I se SR B AR 7 A S gl JF LA 6 I 45 AR 1Y 7 1 03 BOR )
W A7 3 1Y S AR g

6) 1r3ERE N

AT R 56 7= GAITR-ite £ 8N T LS00, 2EMRALERK 5 m, 98 1.2 m, FiHIKHH
S 43 A 15 000 A =4k ) ik Es . 2 ilE DL — AT E MU R AT E T AT E 3k, REHid i
WHIATE S B . D0 NP R . IR 3 YA T o D U 75 04 7 5908 H LA AR R i 32 3 35 A7 0 2« 25 0 M 20 iR
B 5 fif F ) e 20 AP Al e R AE S BRI S A SC AT B RE T I 5% . SR BB AR N DI Re AT ERE ). i
FOEATE . REATE . B EATE . B . A X EATE. W EATE. TRiTEM LT A6, % EAE
BORFATIHE, BAIE 05 40, 0 RN ARSI ENE, 5 70 Ron e tl 58 5 B s fE 58 il N, 2
53 40 43 3 BUBAR SRR A AR A 3™ B AT E 2% e )

1.3 HESiITHH

BRI SPSS16. 0 #EATGe it 2% 40 » ASHFSE A BUE DL x5 Rk, R IRV 3B g 1 i il i sz
WA HEAE L, FIH Wilcoxon rank sum test #2245 5, FIH] chi-square test #4745 LB T30, A
I H] Wilcoxon rank sum test 7387 3 AN [F]12 2l 41 4 78 538 S A f5 AU 41 N 22 5. 2 1A 3R D el 2% o
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175007 s B i B OISR 5 PEAS 25 SR = U 2R il Pl 25 2% . 3 41 He 3R A Kruskal-Wallis test, FJ
Wilcoxon rank sum test #E4735 J5 R4, B 2 /KR p<<0. 05.

2 % R

2.1 WBRESESELER
F AR DFE FBG Jiii, C 4R M 40 J5 0453854 8 Z A8 TR 45 8 (p<<0. 05), CHM M A5
D25 L 1 8 LT B 4 (p<<0.05), C AR B EIT M 4 (p<<0.05). 2)FINS Jifi, C4M M4
() J I &5 SR 340 3 S5 AR F R I (p<<0. 05) , C 4R M4 1) Jim I &85 SR 35 8 35 (IR F B 41 (p<<0. 05), C 41 )51l 245
BEMLT M 4 (p<<0.05). 3) HOMA-IR J51f , C 20, M 20 H1 B 41 09 )5 i 45 5 1 5 2% TR0 ( p<<0. 05),
C 21 J5 25 5 B 28T M 41 (p<<0. 05).
4 BEEHRMEINRER

CH M 2 B4
Hiy Je iy Je Hij Pl Ja i
FBG/(mmol « L") 6.81£0.59  6.0140.34" 6.88+0.35 6.5340.71°7 6.79£0.41  6.85£0.677"
FINS/(MU « L") 34.61+£5.20 26.80+6.61°  34.11%4.79 30.22£5.19°7  33.3244.21 34.34£5.83%
HOMA-IR 10.48=£0.45  8.1240.21"  10.4540.42 9.24+0.19"7  10.45+0.42  9.30%0.19"

W v TR SHTM . 2R G E N (p<<0.05); #FRH CALILE. ZREGIHHEN(p<0.05); & £RE5M
Wi, ZRAFI¥E X (p<<0.05).
2.2 TEAMAMKER

5 Won: FREM IO, Ot YIZRAL AL NI GRl a0 12 AR, SEE AL . RIE LT . BR
WU . BEARWL S . BT WLS B0 W 5 (p<<0. 05). SE I 2R 28 Jr . iy, BEJE LA . BRAS WL .
BRJE L1 ¥4 B3 (p<<0. 05) . dL[A]J5 I 2% 5 T4 24 L (p=>0. 05).

®5 THAAMRESR
CH M4 B 4
R J& i J& (IR &
o et L Sy 131.56+33.56 168.45445.35" 127.90440.56 168.05432.67" 128.90429.87 165.67422.09
(il Nal 105.23419.56 162.78+£32.90" 103.35431.91 164.09419.05" 105.234+33.56 133.23429.45"

¥ I L H 72.67+13.67 79.23+17.23" 69.89+12.20 81.35416.35" 70.56414.65  79.35413.39"
JaE A L S 62.56412.23 68.32410.45 63.5249.32  70.78410. 56 61.35411.25  67.21412.90
B ML 73.24+15.93 82.56+11.67" 71.57411.57 81.31£13.32" 73.03+£14.43  78.34414.45"
BRI 75.67418.98 81.52+12.90" 73.35412.55 83.82411.34" 74.98+10.49  79.45415.03"

e x TR SR K, Z2RESHITH#E L (p<<0.05).
2.3 WHSEEEH WKL R

%6 . DIEATRE I 6 min 775807 . UL 6 R0 BT 990 2520 255k 12 VIG5 %
ST (p<0. 05) 5 {ELRR MU 2201 255k 12 RN 5 A A 7 0L 00 L6 B UL 1) 5 4L . it 9
1145 200 L 11 0 0L T 397 T E 2 THASCSR 8 35 (=20, 05).

2)LET-HTRE )7 T o FR AT TR I A0 W7 4 5 5 O M S SR 2t 12 TN e o B AR T (e
0.05) 5 WL I S5 L -7 1 5 200 2 ek 12 901 ok A 3754k (>0, 05) 5 B BEATAE MR 7 T o 0o o
T 93 91 245 201 L UL 900 240 0 50 45 52 BB R0 A R R 4 2 AR 7 T+ L U L 0 B T
YR 2] AV I 2Rl 280 12 F I 25 ) Y2 IO I 3 008 (p<<0. 05) , (B[R] 22 7 R G124 L (p=>0. 05).
2.4 FREHNRER

27 @R DO A L5 12 IS, A7 EHE . A 0 . B BN (p<<0. 05) ; LA
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WA MYl et 12 NS, A7 B B0, iR B & A8k (p=>0.05), H.O i g Yl 2R 4l
B3 T WU IR A I 2R 4 (p<<0. 05). 2) TREME A A PPk & 7 1T . O i 7 I 22 . LAl 2kl
A 20 Zeak 12 RN BB 3T (p<<0. 05), HAHAI2Z RIS i 5 L (p=>0.05).

£6 WHMNRSE@EaENER

CH M4 B4
i H — - = : = ;
Fif ) S5 GORLL S5 GORLL S
6 min {77&/m 526.67493.45 596.8+80.51" 523.23776.34 578.32488.35% %  530.45477.33 536.76+76.45%%
RIAT A/ em 8.03+1.82 8.4142.03" 8. 1442.21 7.93+1.82% 8.1242.02 7.96+1.63%%
HE/(mes D 17.2541.98  25.5643.56" 17.234£2.88  22.3544.32 16.89+1.98  16.93+1.87
LREE/C s 4.9840.97 5.04+1.35 5.03+2.11 4.82+1.56 5.3240.97 5.04+0.76
JEE A AR 72.784+10.56 81.35413.78" 74.2146.34  79.3249.56" 73.354+11.13  80.53+15.09"

TE: * FARSGHMAMLL, ZREHEITFEN(Pp<0.05); £ FRG CHAMIL, ZRAGEH¥E X (p<<0.05); & FmE5 MAMIIL, %
FAH G E X (p<<0. 05).
RT TEENMKER

) C# M4 B4
i H — - — : N, -
A S5 GORL S5 GORL J
FFEMERE/(cm s s7') 116.79425.34 134.67429.45°  117.34+23.67 120.67+22.78%  115.35428.67 115.56+22.78%
eI/ 4 117.89427.67 127.56+£3.67° 118.56+19.56 121.45423.47%  118.98+21.09 119.56+28.31%
177 A / cm 118.104-23.56 126.57424.60*  118.23425.67 120.57424.90% 117.46420.45 119.46+21.40%
Ty gt A VAR 27.454+1.67  31.35+2.02" 27.76+1.34  29.67+2.09" 27.89+1.76  29.04+1.83"

PEoox R AT . 2 RAT SRR X (p<00.05)s £ FR 5 CUIMIEL . 2 A B # B (p<<0.05); & 7kl MAIH . %
S i it B L (p<<0. 05).

3 it e
3.1 AAEHERINEHEATSREEABESHBEORM

AHFFT . C LA M L% T 5 32 450 RE 09 2 J I . 5 2L T 1 ZE MR 0 U L o 1
FH . TFAG I 25 4 B AT — 5 s . RS e T 3 X 3 55 A0 R 58 45 S AR L. 3 A 705 5 F 92 %% MR
AR 3 L REE 8 JEAUBTREL VI 2 . 2 A EE 1 T 0. 2 mmol/L7 . X1 S WS IE
ST, R GURTIOBLRLL A I 26 TT DL R 0 ARSI G . e BT R HE AT M 00 36 & R 10 v 3 i A
U B B . AW AR B . 22K MU S IE % ). Jackson S BF5T & B4 H HH4E 40~60 min 4R
FEE T 3 11 45 T AT 2 2 0 D 0 A 15 22 0 B 4007 (L B 3 S B 9 o B 8 0 2 L 3 1 5 G B
BR 35 AL A0 P R 107 8 25 T 0 16 100 A 30 7 0 9 B T 0 I 00 4 2K LS89, AR R 50 M
T 32520« LN R o P ) R 28 o (G B I 5 e PSR R R S« 109 B Ay WIS I L e e ) 3%
TR 1 e 2 B 7). S BT T A Hh LA I 5 o B T 0 25 R 0 3 AT L 0 R B RE L 5 3B
B R G ATAERE . YRR S5 A ) R O O RERE O LR T 20%. WA BFFCIA N . IR R 0 I T
BT R IGE-1 AV B 20 SN, IGF-1 545 5 0 57 P2 45 U5 REAS 7= A S (oL &% 26 1 AR I3,
(L SE A ARSI . IR DI A 5 JULAE 5 RO PR D10 A 2 B 0 R RS O 4 T B 2 3 4
BFAME . TGE-1 E3 I A . 2 BOBE BRI I 9 TGF-1 47 BB R A, Jackson 2B 58 IE 92, 41
THILHRE TGE-1 R FE . A 05 M3 e 5 2 O™ L I BRIF S0 Ao IGF-1 FH T2 2 5005 b6 28 35 I 1 24
U7 FAT W S TR 6 51 37 AT 28 B R & S HCOE R (9 RN, GH 5 IGF-1 % )M G . GH i
RSP 0 5 6 040 430 0 S 23 0 T KT K T R 00 2 I 2 R e UL 9 18 B AT
A . AT RV VI 2 2 1 B ) R B ORI . X S HGE B R A e, EE R M.



% 8 % B RREFHARX D] LA AT AR AR B AR T IR AR 09 R 89

S ORI Sl 0 BN s AR I 3RS SR DUROA 3 B Al ARSI S Sy SO AR O Y 2 R B R
FR SR FH PR R 0 S 7 )N R T BEL I 25 05 5%

3.2 AEEBEHENXZGIHEE T ZHREENEEER RN

3.2.1 RRAEHBX DG HIAT 2L FAT RIS 8% %

AWFFE b 12 R R 7 SN R . A 4L UL B it UL, SRR WUATER T SR UL 2 A
. AU RS R AR /R 2 W/ 3 R/ BRI U N2k, 2 10 FL R BN
DRI B E A AR A AR A4 K/ R TR, BT AAS B 5T 52 4% 2T UL B OSB3
AL BUR SR 5E R TR Bl A B AR N2 20 JA (80 Bl ) PR i g1 BUS . AN A JE 10U A7 B
BEME L AW RO I G 25 12 R RE B T B, R UL O T AT, Rusz S 5T xR S
TE 55~70 % [l h ZAE NBEATPAE N S5 R BESZR#E T IRLJ0 BUAS 7. 8 D0 iy g™ AR B 5% 14 F- 4532 3l T i
T RS AT BT 22 5 . AR 321K T IO O TR RCRT I B A 2 0 . (HOR BB I8 B S i BF 5 STk P
7.8 AR, SERTBIETT PP A I G5 R A BRI SR 8 5 A HE R LD IR 1
3.2.2 FREHBEX NG ERT AL FA A 070

AWrFE i 12 R BUs . M AU C 2180 32303 16O il e 7 75 T B S 25 s SR IL 3
SRRV T T3 I 2507 A 2 AR N 6 min A58 W05 W0 45 2R 2 3 00 7 4 2 P B Il 2R 10 2 4F K. Nozawa 45 B
I B 1R W A NS ISR R 13 = U 25 . 285 10 JUR . 6 min 4758 MRS SR U i 2 ik 25000, AR
WFSE L RS HAEAR — B0 (H B IR0 2 45 0 Il 7 R O8R5 e B A 5 45 SRAFE RO 22 57 AR 2550
FERM, R ACSM @ V- e 0 I 2507 BRI EE ST 6 min 47 E WA 5 Jensen SEHFFEHLIN Ty &
AENIEAT A I ZRICEE 4 T O Bl i 77 A X 6 min A7 5E WA BOR B A — 2 5 Wilson 5858 B
18 JA -5 Il 2532 2h T HUAE 9 .35 203 6 min 4738 MAEE Y 5 ARWHSE e 2 P AN i) 48 N2t 12 JA)
NG, X0l B4 R T E . AR R £ /&2 % ACSM #2248 Nig shib 7 . %k
WA EZNESIIZR . BARZILE N ZAF N EE XS 230 B0 O il 300 0OA A B 7 48 T 00 5 B2 . i LAAS BF
FE - I R 2O T 3 A B 3 4 T
3.2.3 ARREHEX L ATHER T X BAELFAFH A0
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Effects of Different Exercise Mode Training on Insulin Sensitivity
and Physical Performance in Elderly with Impaired Glucose Regulation

WU Yi

Chongqing Nanfang Translators College of SISU, Chongqing 401120, China

Abstract: This study is to screen out the exercise programs for insulin sensitivity, muscle strength, cardio-
respiratory endurance, balance and gait performance in elderly patients with impaired glucose regulation
(IGR). Seventy-five IGR elderly were enrolled and tested for insulin sensitivity, glucose metabolism, low-
er limb muscle strength, endurance, balance, and walking ability. They were randomly divided into
groups and randomly divided into muscular exercise groups (M Group), cardiorespiratory endurance exer-
cise group (C group) and balance exercise group (B group), each group training program for a period of 12
weeks of training; each group of training were carried out by 3—4 groups of people, each 30—40 Min, 4
times a week, a total of 48 trainings, post-testing within 3 days after the last training intervention; the
project was consistent with the previous test. Results show that the fasting blood glucose, insulin, and in-
sulin resistance indexes of the subjects with impaired glucose regulation were significantly improved in
groups C and M (p<Z0. 05). Although the balanced training group had some improvement, it was not sta-
tistically significant(p>>0. 05). The hip flexor, knee flexor, plantar flexor and dorsal flexor muscles all
had significant increases in muscle strength(p<C0.05). Subjects in group M and group C achieved signifi-
cant improvements in cardiorespiratory endurance. The results of the 6-minute walking test of the elderly
using the muscle strength training program and cardio-pulmonary endurance training program were signifi-
cantly better than those of the elderly who received the balance training( p<Z0. 05). The M group, C group
and B group achieved significant improvement in their balance ability. The results of the tandem walking
test in group C were significantly better than those in group M and B(p<C0. 05). The cardiopulmonary en-
durance training group was trained for 12 weeks. The speed, stride frequency and stride length were sig-
nificantly increased( p<C0. 05); the muscle strength training group and the balance training group had no
significant changes in walking speed, stride frequency and stride length after 12 weeks of training(p=>0.
05). The cardiopulmonary endurance training group was significantly higher than the muscle strength
training group and the balance training group(p<Z0. 05). Conclusion: In this study, the subjects with im-
paired glucose regulation underwent muscle strength training, cardiorespiratory endurance training and
balance training intervention for 12 weeks, 4 times a week, 30—40 minutes each time. After the cardiopul-
monary endurance training, the insulin sensitivity, lower limb muscle strength, cardiorespiratory endur-
ance, balance ability and walking ability of the impaired glucose regulation group were significantly im-
proved. The muscle strength training and balance training had a certain role in promoting the lower limb
muscle strength and balance ability.

Key words: impaired glucose regulation; elderly; insulin sensitivity; muscle strength; balance
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