2021 & 314 5 www.scicloudeenter.com/RM

Rehabilitation Medicine

e

»—= —a

e

eSO Ty Re AR P-RHAC T fE HES ) B 5 Uk

FER K F TR AR R
1R B2 R A NI BE B AR A AR 350003 ;

2 HER ST RORE G M ey TR TS L A g 3501225

3 [E P B 2 R P EE ST T O AR AR AR 350122
*AAEVEH MR, E-mail : cld@fjtem.edu.cn

Avi|

Wik H H1:2020-11-06;#%52 H #]:2021-03-25
R4 H . EHE ARPIE IS HERE LA H (82004441 ) s fR 4 A RBl AR 4 T A BCA1E FI9TH (2019J01481)
DOI:10.3724/SP.J.1329.2021.05013

HBE BRANKRAARDGGROGEELE &, MmOt 2 AR e 400 , L AIR R RGOS ZF,
EARRBRIE T ETEFRZ— BRI ARITAKRD AR TFAGRARRIZR, E IR R LA A X5
R, WAREE AR SWEHEAHXOLIEA LB HBERRKES MANE FBREHHESF, RF
B RATRNHT REREH B EART KT, SRR R R, 2 BAF R 0358 /B g fe s, 2
E TR R FE GRS A e T ATEE S, M E At i Tl R g R S B A B, A
BB EFTRETH, LR ARGk AR IR GR35 R AR I IT A0 B AR AL R R 12 3 B 875 X 3t 2 gE kK
PR R RN R n e E e R A £S5, P A REH T BT S AT A BERE RS A AT
15 Y i = ARG R VE R AAUE S R R R R L3 e GG iy 2 nSs . 5v5RE
HEGEFH AR, B 3% JE A BRiZ B AL 4% B LAY ROME W R B0 Bl a A e AR A B, A R AL A BONL R £k
R E AR 09 3G e B RS ILER o AR B R A 0GR, LA I % £ BB G LA ) B A IUAET A, DA B A b AR
H L BRE R R TS, LEELS L L IR ABE/RMEEEA, FRIEFH D e KBE NBEHE
RPERAMERLT TR, EREFH AL EF @A LA AFERET A, BAT£TRE
HNREE I o R B R R R SAFE T AFRENEHRAY X TR, A FE SR AR —F
K A

XEIF BT S AR B

BRI IR T R 2 T B, R
TEANR I REACE B ARA AR, T R 4 HY D REK -2
fEMEA LB R . HAT, & T8 3 BEE X I REKF-
TR o it B AT BRI Wi X — AR B A2 1R o B

EREERNE X FIE AR KK

WEECRME) = B, L, B iR £ 50
“REARE R MR A R 2 . WHO X B )
FE AR AR A PR, BB R AR

Rzl Bl TiEsiREREA+E2
B AN RIS R B4 B 52 32 Bl %) T T RE K RS [ it B
(1 52 W) 248 J5E 1R P2 AR A7 A 22 5 o AR SC 2 [0 ot i
AR [ N AN S ST S, AN [ oz Bl R SR 30
AR Iy RE 7K - AR [ £ i 522 W) #) 4F 50 a0 e A — 25
&, LI i R s A T S i T iR — e 45 e

REZK A3 302 5 RE 7 , 5 ) Zh RETE A R T AU AZ L
M, TR A A A T B D RE AR A S e
BUARHEA BR A A BREAZ IR 45l 8 i 5 e
B RSN 5 B 0 Mot 2 D Re A, (DR Ik
PSR KP RAE IR B RE AR
Oy B AR R 2 ) B B S, Rl e N R D RE K1Y

SRR AL, IR (ILINAR , 2 . 12 S B S RE/KF A AT RS i O W SE ik e [ ). A2 2741, 2021, 31(5) : 431-436.

YIN L H,ZHENG Y, WU L J, et al. Research progress on the effect of exercise rehabilitation on functional level and physical fitness [J]. Rehabilitation Medicine ,

2021,31(5):431-436.
DOI:10.3724/SP.J.1329.2021.05013

431



AR 2021 48 55315 45

VEASFIZ W, 3Ttz s R AL T7, I LAIE 3l
THON T, s WK ATIRE , B i AG ST
TIRERERT , SEBL N RE/KF- A R R Lt

N R 8 WL ) 38 3l B 52 23 it 3 U2 LT3
U OIS SRR I PE I 2555, A R 12 3)
FE A2 0 ey A X AR I BE K S AR T £t B 52
FRERE AT REAFAE 2257

2 InREKFEERBRIXE

R4 WHO Xt 52 1) de 3 o S, A ARy B 1 75
JUE R A5 3T fig A2 Sh e RS pRO BT RE k2
AL RE RS N SRR B RE AR . O il T
B NRINRE A% O , BBk 5 FELO JIESG B 25 371 A
e AR A A RS 1 5 R A A IR AE A 5 N0
R FET AU B B AT .

SO i Ty B 2 AR S5 B A A B FR L O T
G & 4 DR AE T AU BE S 386, e GO L4 950 T
HAYHET-7 . VASQUEZ %%} 1 412 44 21~35 %
BRI T (32.5+6.7) 4 J5 & B, FE 26 il T BeAIK
T 5 WU R TR 9 A L i 1% DRSS BH S8 B, 5
& v O Jili i g A ) B AR 4 PR AE T 3R 0 I A
WG R IGR FET R 079 2 |- R ETIRE K (It H:
ST R ) A2 1 e A T R 1 O B

3 AEEZHRERXNINEEKFEMERE
R H %5 0 K2 AT REATL )

3.1 ARSI A PRI T fRE e 110 5% i) e mf
it K

AR s B R R A R RS BRI
B, LR o S 32 Bl B v SRR IS T S I AR AR TN
43 I T8 FE R P9 BRI, DAL T X ot b A i B 5 o AT
th o WFFR BN A5 s sh A B TR A GE
REAKF, o s il D BE IR FHE shRE Sy 4
ZRGEIE T RE SN 43I R G ARIETRE 1, B O
ARG MRS 5
3.0 EFFIEEIRA Ik R E R e B &
NG 7 5 AT 4SSN T A R v R
it J3 Fn2EAT e 77, o HAAARIRAS (AT RE 1 K]
1207, W32 T+ B g Th IR S A AR i . &R
4 R 9T o, O EA S5 A 42 3h n) g 25 4R
i RCE ORI RE AT ERE T, X O IR R A 251
— TR A 536 11 1 ~ N30 45 i g = A7 BA B F 52
ETINERI <= ) I B S @ A 19 AR
AT ARG 5 i 9 2 2 AU o
3.1.2 HERIE SRR RAE TR A is ghn]

432

AT AARDI AR , 203512 sh DI RE . (oA >4
P22 ik ) AR B — TR 5T S, 6 0 AT A1 5
AL AT R 2 A N R T T B 9% , 25l 3 v 9%,
SF-36 PF 7 #t 51 14% , &7~ A iz o)l i 5 P2 T
AN 25 AT BE 1 RIS BE 7, DT B3 H AR TR B
H L TR AL S AT KU N
AR SN A AR 3l ] R A ek A ks
iy S5 S I AT NS R ) B i, T R AR A R T
AU , (X — AT A R fe SER SRR IE
3.3 HeEtE R GE DI PRI MR
JFk Z (endocannabinoids,, eCBs) B3 HI 7] G 2A A1
7 A IR JE R, eCBs BE 5 i 1 25 44 rp (4 4
FEZ AR A KRB (THC) 45 &, XSO I A 4658 5%
FEAE T, TR BREE R AR E A P R 2R
Mgt AR5 S - 12 JE R S A s s, n] 7
B HE 9 1 3R A6 2R DU R £ BE R (ANA, —Ff 222
() PR R PR )RR B 1t i 2% 1 B (P<<0.01) , 13
RN RS 4 B VGE (P<<0.01) , Ot g i 5 4
5% (P<<0.05) , H. 12.2% W {45 & A8 L F1 13.1% A1
RPRE ] B ANA PSR R IR S Rz 8l a ik
o U R 2 A AL R B P TR KR AT
WHE S T HARE Y S R, A iz sh g
VARIBRZR Z AR T 16 PR IR RO, 1
M3 IR AT D RE AL LS B T 4%
I, A 4B B T REE 1 eCBs BE L 38 %t A4 4
g A0 O PSR B IE a R
314 USCEINHITIRE R AR R MFR BN, A
JE 45 min 252 10 JA 1) S50 B SRR 25 > T 4 = 22
EGNHTIRE , SCGE I IC A AT DI RE , HaX —
LRALTEAS 125 5 B9 5 A A A LR R, LUDY-
GA S5V L 51 44 A2 A AT rp S50 B 2 6Bk i )
B SCEE A RIS HEAT A 2R, S5 R A iz
SHTAR L, 52383 2R 0 AT 55 b 0% B R Bsf ) B
FE RPEFFNAE R (8] 1205 T BE 6% 0] 42 A 5 22 i) B
PR o AR G s s AT B T el e 0 R 0T
SR AYY & I FEET T

5T R, A RO I 77 5538 1 1 METs,
KNI BB (0 A X B B B T R 7% . WFIE R B,
U 7 7KST 8 g 0 F 5 £ 2 G S B M e i
G 1 5T 41 4 1 58 B v S AT D e R BAE O, $E R
52 B DA H s i B 3 3 o 4 T 0 g 3% 3 R 2 w0 il
it 71, KA Bh T s HOoA AT ae™ . 5 b, iR
Az A R T T OB 7, 4855 0 BT 2T 4 50 3%
P, DT A0S KR A A2 AT D g, (H ELAR
B A 15 I SE AR 5T ) B



THHEAEAT <18 31 S0 ) REAK P FMA it { FRES2 oml e F 5 ik Jg

3.2 R BRI SAt D HEAK RN B A0 5
W) Bz ] e ML

1555 2 [0] 8k 12 811 (high intensity interval training,
HIIT) 2 DAK T 0 48 18 1) 17 4oy ik B2 364 T 22 IR P L It
() Ay JUARD 21 L4340 %) w5 e 3 et 00 A N 2, O 7R B
N L 2z [ AS D 58 4P 52 10 i 2 sl A B [ ik
AN SR 71 o HIIT S22 O O 45 R L PR {388
9 AR T St S I e A AT BE L B R
FPE AR 3 A JUL R e 4
321 HERRAOHEDIRE, BRI IF RAE R AR OF
FE R, HIT Frh 255 B 472211 25 (moderate intensity
continuous training, MICT) 3J 7] fg 2& 24038 B 4K B 43 |
T SR A LRI s K P (B HIOT 76—k F 3
FE T B /> (SE44 /0 T 9.7 min) > 5 76 25 BE AL (115 I
T, HINT 380 il i 77 B8R B 08 F MICT, HL 5
L B R0 b S R T RO A (R . H-
1T 3 AT A7 280 T ki 2 vh 5 9 e 0o S8 B AL DI
iz B 3 A0 B A TG SRR 17, HIT By i 35 4
T g A T AR B VA (L HE AU A 6 min B ATRE B,
0 RO I T RE s 5 P B4 AH L, HIOT R
IR G I BAE KA R B R (P=0.018)"",
322 A AR BEARC A XU 5K
B, HITT A R g 0 A8 3 00 e 2 M e, 98 AL
HIIT 3 2258 28 0 775 1 5 AL b 40 366 PR 1) 2 28 ok 4
i HLAE Bl AE 1125 % b R L IR A AR AR B SR
b2 S S R A A A A A At e A 3
Jo LA A B R L AR i AT
3.2.3  PUEBLE EEUSHE A e BEAER
R, WL 2R = BB T T R, S BOUL P AR 8 il
B RE T B, DTS ot PR AR RURS: o A L2
It R AF 5% A 30, HINT A3 396 4 40 )i 7™ BE T e 1Y) B
J3BY 534 H 9 HIT Y 2R ] fiff 65~80 % . 18~30 %/
2 41323 B Lok IR 7= R o IR TH 69% 1 49% , #E
S B BE N 17% F1 28% , WA T 403 s 1 2% 50 %
PE, AEHF B E 5 FAE FHBLEN 5 S 8 URE B 6
A By, LSO LA i 3 2 494 Jon Bk DA i 9 4 B
HIEFERE I AERRE S . X B 2 RUBE PR R
o XU 116 A, HLLIT W] B S ke 3 oz e Ifi A S 1 1)
T IR W I AT A A AR 0 DA B B PN Rz 4T it A 4
B4 BrkR ™ BFgE & B0, HINT Al 3@ i b g %
RO £ T AR S RICPUER AR, MCE B IR
I T 10 0 M ) R IR KPR . 5 MICT A LE, HIT
FLAh P A J 5 i 5 2R AU R IL A ok A B
CINEUIE2ER 3l T

3.3 WL UNERT o ek F-RUYA T 0 5 i

Bl AF i 38 0, LA B R A REZ T R R . A
35 458, WLIA T £ 2 DL BRRAE 1%~ 2% 1 3 BE i /D
T AL PR ) B 1 T oA ke B A JUL PR i o R 3 L
T3 I am FH 45 A A2 U1 25y i 3 s LA g
JULTE 77, DT T4 38 F A iz S T RE I — R R B . L)
YRl fE ok NLIA T REIR &, T B D& 35 B S
ARG WUZESR , R el 36 Jik B 2 AU, X e R A
FTohRe Sy A R e 2,
330 S OB ] R AR PR S AN I A XU
JUL PR) J5i s 1 ) 388 T -5 4 i o XU R I G,
RIS () 2 95 55 4 3 RN o o8 9 B A e AT DG
R R LA S 2 A Sk W DR 9 B G 0 E AR
T I I 2 ) T, PRI 25 AT RE LA 4RE o
AKX 1 RYFN 2 UM PR A SGE R Y — T3
YN 35 754 24 (E L P (A T RE T BA ST 5T R R
SR RIS AL, 25 hEI%GER
2 TR BR 9 FEOIA R R LA 5 95 FB g DRI 43 1 AR A
30% 1 17%.
332 MCEE S BREREER AT B
4% AhAG 5 R 4 DR BE T SR A T T R IR AR
T TE BN JE 548 P T A 5 IR R I Y
WL I rA B Tk 2 A A48 7, 08 1 B AR 1k
FFET- IR o B9 o , B3 JE 24T 2 R LA U kT
ot 12 BEL S Bl R 3 G A DR BB T R PRI 29% 5
Xof T 18 1 B ZE e s FR 3 I o S I kS
T A AR A R G, X — A Sl S T s B
R AR I R R 2
333 EFFEEE UEEATER R Meta 0T R,
BUBEL YIS P 34 A LA g fn o o, 44
W AR v A T R, R R O P (e R N B AR
T AR S EUE R A4 28 i % R R Y
LG T EIG GERSSB ) LAk,
el eV WY S K BN s s ] 1 i e E N 2 <
TR Tl 8 S R R ) 2 P
3.4  (L88g) AT REK TR T e

VA v 5 B W T 26T T B AR Geis sh Uik
INEFEAR N FERE A, T T ST VLB S Y B R
Si—, TR R EE B ek S EE N
G RPN R P R AR
340 UCEVAERE ) IREEEE IRER S
SRR N GRAR L, 12 8 0 KW = F IR A7) T
A A A H YA T R e e A RE ) LB
It AR LR AIMARTE 5L Xk A8 ) 8 KU
N AR 28 S >0 M o8 6 300 P9 B 1380 AR 908 5 4 O B3

433



2R 2021 4F 53145 5551

() & A 2R 45 ) B A 439% F150% %", 55 Meta 43 H7
VN N & AR B O T R I @ 1 2 S NN R i 2
RN 28 5 Lo PE i 0T R B FNEIE SR A5 )
A R S 29030 s DX 3 P 5 B 1 2, X A R
ﬁﬁ[so]o
342 HGEINHIRNCICIIRE Rz A\ B AT
ST s L ORTRR VG 31t - S T 1 s L S TR VAR )|
A, WBH NN DD REREAR Y, WFoE WoR, 12 A AR
e 2 T/ \ B i 5 >0 4 ] S S A v i R R A
B I AR, 3 7R A 28 FN O\ B 2 o0 m] R B
R R B NS TR VA 3SR
343 fRb.O AR S IEIR TR RS
R, KX FASRAFENAR A8 — B s
FHAIZ 3 H FRALREA T P2 A 2R R 5 /\ B
AR T A R R R R PR R
AKX R IPE R4 R LR 5K R DL R L O
Meta 53 AT 7 , KA 2838 F) F el 3% 248 N\ [ IRV
SE R R IR )
4 INEERZE

NG5 3-8 =l @1 W N G Sl 2B =) I
FIXF O S BERR AR AE R A ENE I
AR R o 5 MICT AH L, HIDT 56 A48 B = 44, 1T
BT A ICERE T, BRI KU A J5
i I S i 2 A 2 WL N e 3 S Ak 14 An LA
S AL 7, DA SO A ) R RS s A BT
NN N Y& =5 5] b 0 B L s 2B i SN T - i
7 B AB 7 258 U0, AE R840 A 5 ) T BT Y R
A 2 e N W DU TR R TR

25 I ARl gl [ 8 2T PAS [R] £ 4R TH T
REZKOF-, 35 31 45 0 Fe 2 A 4 3 97 U VE
H R 56 T AN 5] 2 i B 5 RS [] 952 9 DR 25 A iy
PPt IR iz s R Y AR F RS 5 RIS 22 IR
FIFERAIFTEE— 2 [ B

55 3K
(1) S, depout . HeAZ PR (M. 6 0. L AR T A
2018:1-3.

HUANG X L, YAN T B. Rehabilitation medicine [M]. 6th Edi-
tion. Beijing: Peoples’ Medical Publishing House , 2018 : 1-3.

(2] EEFE,BRK, 7. T EZ 3R LA A IR IR R i
LT ). e RS B 5 50, 2020, 26(10) : 1133-1141.
WANG G X, QIU F B, YANG J. Establishment of education sys-
tem of professionals in the fields of sports and exercises rehabilita-
tion in China [J]. Chin J Rehabil Theory Pract, 2020, 26 (10) :
1133-1141.

[3] AU, F ek (RERL G 5T a8 B A o0 R e IR B B 5
Sril) ] E HFE,2018,39(6) :24-30.

434

[4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

YU Q, QIN X L. Analysis the development dilemma and strategy
of sports rehabilitation medical center under the background of
sports and medicine integration [11.J Sports Sci, 2018,39 (6) :
24-30.

ROSS R, BLAIR S N, ARENA R, et al. Importance of assessing
cardiorespiratory fitness in clinical practice : a case for fitness as a
clinical vital sign: a scientific statement from the american heart
association [ ] . Circulation, 2016, 134(24) : 653-¢699.
IMBODEN M T,HARBER M P, WHALEY M H, et al. The associ-
ation between the change in directly measured cardiorespiratory
fitness across time and mortality risk [J]. Prog Cardiovasc Dis,
2019,62(2):157-162.

KODAMA S, SAITO K, TANAKA S, et al. Cardiorespiratory fit-
ness as a quantitative predictor of all-cause mortality and cardio-
vascular events in healthy men and women: a meta-analysis [7].
JAMA,2009,301(19):2024-2035.

IMBODEN M T,HARBER M P, WHALEY M H, et al. Cardiore-
spiratory fitness and mortality in healthy men and women [J]. J
Am Coll Cardiol ,2018,72(19):2283-2292.

VASQUEZ M M,ZHOU M H,HU C C, et al. Low lung function in
young adult life is associated with early mortality [J]. Am ]
Respir Crit Care Med,2017,195(10) :1399-1401.

AL-MALLAH M H, SAKR S, AL-QUNAIBET A, et al. Cardiore-
spiratory fitness and cardiovascular disease prevention: an up-
date [J]. Curr Atheroscler Rep,2018,20(1):1-9.

SOBOL N A, HOFFMANN K, FREDERIKSEN K S, et al. Effect
of aerobic exercise on physical performance in patients with
Alzheimer’s disease [J]. Alzheimers Dement, 2016, 12 (12) :
1207-1215.

FIRTH J,STUBBS B, VANCAMPFORT D, et al. Effect of aerobic
exercise on hippocampal volume in humans: a systematic review
and meta-analysis [Jl. Neuroimage,2018,166:230-238.
BILLINGER S A,BOYNE P,COUGHENOUR E, et al. Does aero-
bic exercise and the FITT principle fit into stroke recovery? [J].
Curr Neurol Neurosci Rep,2015,15(2):519.

DOYLE M P, INDRARATNA P, TARDO D T, et al. Safety and
efficacy of aerobic exercise commenced early after cardiac sur-
gery: a systematic review and meta-analysis [ J]. Eur J Prev Car-
diol,2019,26(1) :36-45.

BROWN J C,ZEMEL B S, TROXEL A B, et al. Dose-response
effects of aerobic exercise on body composition among colon can-
cer survivors: a randomised controlled trial [J]. Br J Cancer,
2017,117(11) :1614-1620.

STIGLER F L, LUSTIG R H, MOSER A M. Exercise type in die-
ting obese older adults [J]. N Engl J Med,2017,377(6) : 598-599.
ZHAO W J, UKAWA S, TSUSHITA K, et al. Association of gait
speed with mortality among the Japanese elderly in the New Inte-
grated Suburban Seniority Investigation Project: a prospective co-
hort study [J]. Age Ageing,2015,44(1):153-157.

STONE N L, MILLAR S A, HERROD P ] J, et al. An analysis of
endocannabinoid concentrations and mood following singing and
exercise in healthy volunteers [J]. Front Behav Neurosci, 2018,
12:269.

BELITARDO DE OLIVEIRA A,DE MELLO M T, TUFIK S, et al.



THHEAEAT <18 31 S0 ) REAK P FMA it { FRES2 oml e F 5 ik Jg

[28]

Weight loss and improved mood after aerobic exercise training are
linked to lower plasma anandamide in healthy people [J]. Physiol
Behav,2019,201:191-197.

WADE N E, WALLACE A L,SWARTZ A M, et al. Aerobic fit-
ness level moderates the association between cannabis use and
executive functioning and psychomotor speed following absti-
nence in adolescents and young adults [J]. J Int Neuropsychol
Soc,2019,25(2) : 134-145.

KOSMAT H, VRANIC A. The efficacy of a dance intervention as
cognitive training for the old-old [J]. J Aging Phys Activity,
2017,25(1):32-40.

LUDYGA S, GERBER M, BRAND S, et al. Effects of aerobic
exercise on cognitive performance among young adults in a higher
education setting [J]. Res Q Exerc Sport,2018,89(2):164-172.
FARRELL S W, ABRAMOWITZ A R, WILLIS B L, et al. The re-
lationship between cardiorespiratory fitness and montreal cogni-
tive assessment scores in older adults [J]. Gerontology , 2018,
64(5) :440-445.

DING K, TARUMI T, ZHU D C, et al. Cardiorespiratory fitness
and white matter neuronal fiber integrity in mild cognitive impair-
ment [ J]. J Alzheimers Dis,2018,61(2):729-739.

BROWN E C, HEW-BUTLER T, MARKS C R C, et al. The im-
pact of different high-intensity interval training protocols on
body composition and physical fitness in healthy young adult fe-
males [J]. Bioresearch Open Access,2018,7(1):177-185.

SU L, FU J,SUN S, et al. Effects of HIIT and MICT on cardiovas-
cular risk factors in adults with overweight and/or obesity : a meta—
analysis [J]. PLoS One,2019,14(1) :e0210644.

CUDDY T,RAMOS J,DALLECK L. Reduced exertion high-inten-
sity interval training is more effective at improving cardiorespirato-
ry fitness and cardiometabolic health than traditional moderate-in-
tensity continuous training [T]. Int J Environ Res Public Heal,
2019,16(3):483.

HSRAE PR LY B 0T, S ] R AT SIS S I AR P O
SEL L RSB ST T R L) ] BSR4, 2020,30(4) :280-
284,298.

YE R J,SUN L S,ZENG Z, et al. Effect of intermittent high inten-
sity aerobic exercise on exercise endurance of patients with stroke
complicated with coronary heart disease [J]. Rehabil Med, 2020,
30(4):280-284,298.

LICKER M, KARENOVICS W, DIAPER ], et al. Short-term pre-
operative high—intensity interval training in patients awaiting lung
cancer surgery : a randomized controlled trial [ J]. J Thorac Oncol,
2017,12(2):323-333.

COSTA E C,HAY J L, KEHLER D S, et al. Effects of high-in-
tensity interval training versus moderate-intensity continuous
training on blood pressure in adults with pre-to established hyper-
tension: a systematic review and meta-analysis of randomized tri-
als [J]. Sports Med,2018,48(9) :2127-2142.
MIYAMOTO-MIKAMI E, TSUJI K, HORII N, et al. Gene expre-
ssion profile of muscle adaptation to high-intensity intermittent
exercise training in young men [J]. Sci Rep,2018,8(1):16811.
ROBINSON M M, DASARI S, KONOPKA A R, et al. Enhanced

protein translation underlies improved metabolic and physical

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

adaptations to different exercise training modes in young and old
humans [J]. Cell Metab,2017,25(3) :581-592.

DELA F,INGERSEN A, ANDERSEN N B, et al. Effects of one-
legged high-intensity interval training on insulin-mediated skele-
tal muscle glucose homeostasis in patients with type 2 diabe-
tes [J]. Acta Physiol ,2019,226(2) :e13245.

RAFIEI H, ROBINSON E, BARRY J, et al. Short-term exercise
training reduces glycaemic variability and lowers circulating en-
dothelial microparticles in overweight and obese women at ele-
vated risk of type 2 diabetes [J]. Eur J Sport Sci, 2019, 19(8) :
1140-1149.

SAFARIMOSAVI S, MOHEBBI H, ROHANI H. High-intensity
interval vs. continuous endurance training: preventive effects on
hormonal changes and physiological adaptations in prediabetes
patients [11.7 Strength Cond Res,2021,35(3):731-738.

SILVA D E, GRANDE A J,ROEVER L, et al. High-intensity in-
terval training in patients with type 2 diabetes mellitus: a system-
atic review [ J]. Curr Atheroscler Rep,2019,21(2):1-10.

DE STRIJCKER D, LAPAUW B, OUWENS D M, et al. High in-
tensity interval training is associated with greater impact on physi-
cal fitness, insulin sensitivity and muscle mitochondrial content in
males with overweight/obesity, as opposed to continuous endu-
rance training: a randomized controlled trial [J]. J Musculoskelet
Neuronal Interact,2018,18(2):215-226.

YEUNG C H C, YEUNG S LAU,FONG S S M, et al. Lean mass,
grip strength and risk of type 2 diabetes: a bi-directional Mende-
lian randomisation study [ J]. Diabetologia,2019,62(5):789-799.
CODELLA R,TALACQUA M, TERRUZZI 1, et al. May the force
be with you: why resistance training is essential for subjects with
type 2 diabetes mellitus without complications [T]. Endocrine,
2018,62(1):14-25.

REDDY R, WITTENBERG A, CASTLE J R, et al. Effect of aero-
bic and resistance exercise on glycemic control in adults with type
1 diabetes [J]. Can J Diabetes,2019,43(6) :406-414.
SHIROMA E J,COOK N R, MANSON ] E, et al. Strength training
and the risk of type 2 diabetes and cardiovascular disease [J].
Med Sci Sports Exerc,2017,49(1) : 40-46.

WANG T,FENG W, LI S, et al. Impact of obesity and physical in-
activity on the long-term change in grip strength among middle-
aged and older European adults [J]. J Epidemiol Community
Health,2019,73(7) :619-624.

LOPRINZI P D,SNG E, WALKER J F. Muscle strengthening ac-
tivity associates with reduced all-cause mortality in COPD [J].
Chronic 1lln,2017,13(2) : 140-147.

HART P D,BUCK D J. The effect of resistance training on health-
related quality of life in older adults: systematic review and meta-
analysis [J]. Health Promot Perspect,2019,9(1) : 1-12.
ZAMOSCINSKA M, FABER I R, BUSCH D. Do older adults with
reduced bone mineral density benefit from strength training? A
critically appraised topic [J]. J Sport Rehabil, 2020, 29 (6) :
833-840.

BEAVERS K M, BEAVERS D P, MARTIN S B, et al. Change in
bone mineral density during weight loss with resistance versus

aerobic exercise training in older adults [J]. ] Gerontol A Biol Sci

435



AR 2021 48 55315 45

Med Sci,2017,72(11) : 1582-1585. [51] TAO J, CHEN X L, LIU J, et al. Tai Chi Chuan and baduanjin

[46] I JFE & I RS RFE 7 - O Ml & 00 5 TR . Th R R E IR IR mind-body training changes resting-state low-frequency fluctua-
SRR R O ITRE (1], BEE 2447 ,2020,30(4) :259-265,269. tions in the frontal lobe of older adults: a resting-state fMRI
Working Group of Clinical Practice Guidelines of Traditional Chi- study [J]. Front Hum Neurosci,2017,11:514.
nese Medicine Rehabilitation for Cardiopulmonary. Clinical prac- [52] TAO J, CHEN X, EGOROVA N, et al. Tai Chi Chuan and Ba-
tice guidelines of traditional Chinese medicine rehabilitation for duanjin practice modulates functional connectivity of the cogni-
cardiopulmonary [J]. Rehabil Med,2020,30(4) :259-265,269. tive control network in older adults [J]. Sci Rep,2017,7:41581.

[47] TAO J,RAO T, LIN L L, et al. Evaluation of Tai Chi Yunshou [53] TAO J, LIU J, LIU W, et al. Tai Chi Chuan and Baduanjin
exercises on community-based stroke patients with balance increase grey matter volume in older adults: a brain imaging
dysfunction: a study protocol of a cluster randomized controlled study [J].J Alzheimers Dis,2017,60(2) : 389-400.
trial [J]. BMC Complement Altern Med,2015,15(1) :1-10. [54] WANG F,LEE E K O, WU T X, et al. The effects of Tai Chi on

[48] XIE G,RAO T,LIN L, et al. Effects of Tai Chi Yunshou exercise depression, anxiety, and psychological well-being: a systematic
on community-based stroke patients: a cluster randomized con- review and meta-analysis [J]. Int J Behav Med, 2014, 21 (4) :
trolled trial [J]. Eur Rev Aging Phys Act,2018,15:17. 605-617.

[49] LOMAS-VEGA R, OBRERO-GAITAN E, MOLINA-ORTEGA F [55] ZOU L, SASAKI J E, WANG H, et al. A systematic review and
J, et al. Tai Chi for risk of falls. A meta-analysis [J]. ] Am Geriatr meta-analysis baduanjin qigong for health benefits: randomized
Soc,2017,65(9) :2037-2043. controlled trials [J]. Evid Based Complement Alternat Med,

[50] ZOU L Y,WANG C Y,CHEN K, et al. The effect of Taichi prac- 2017,2017:4548706.
tice on attenuating bone mineral density loss: a systematic review [56] DU S Z,DONG J S,ZHANG H, et al. Taichi exercise for self-ra-
and meta-analysis of randomized controlled trials [J]. Int J Envi- ted sleep quality in older people: a systematic review and meta-
ron Res Public Heal,2017,14(9) :1000. analysis [ J]. Int ] Nurs Stud,2015,52(1) :368-379.

Research Progress on the Effect of Exercise Rehabilitation on Functional Level
and Physical Fitness

YIN Lianhua', ZHENG Yan', WU Lijuan', NI Xuling', CHEN Lidian**"

" The Second Affiliated Hospital of Fujian University of Traditional Chinese Medicine, Fuzhou, Fujian 350003, China;

? Rehabilitation Medical Technology Joint National Local Engineering Research Center,Fuzhou, Fujian 350122, China;

? Rehabilitation Research Center of Traditional Chinese Medicine, State Administration of Traditional Chinese Medicine of the People's
Republic of China, Fuzhou, Fujian 350122, China

*Correspondence: CHEN Lidian,E-mail:cld@fjtcm.edu.cn

ABSTRACT The essence of rehabilitation is the recovery and reconstruction of body function,and cardiopulmonary function is
not only the core of body function, but also the core element of physical fitness. As one of the important interventions of modern re-
habilitation treatment, exercise rehabilitation is the fundamental way to improve the level of body function, and plays a key role in
the process of disease rehabilitation. The forms of exercise rehabilitation are widely used in clinic including aerobic exercise, high in-
tensity interval training,muscle strength training, and traditional exercise and so on. Different forms of exercise rehabilitation can im-
prove the level of body function and promote physical fitness in varying degrees. The main functions include regulating blood pres-
sure, blood lipids and blood glucose, improving balance and muscle strength,increasing bone mineral density, enhancing cardiorespi-
ratory fitness and walking ability, improving cognitive and memory functions,regulating emotions, promoting mental health, and im-
proving the quality of life, etc., so as to achieve the goal of shortening the process of disease rehabilitation and improving its curative
effect. However, there are differences in the dimensions and degrees of the influence of different forms of exercise rehabilitation on
functional level and physical fitness. Among them, aerobic exercise mainly has a positive impact on cardiorespiratory fitness, glu-
cose and lipid metabolism,emotional regulation, cognition and memory and other dimensions, and its mechanism involves the in-
crease of endogenous cannabinoid in circulation and the integrity of white matter fibers and so on. Compared with moderate intensi-
ty aerobic exercise, high intensity interval training can improve cardiorespiratory fitness and cardiac metabolic health more timely
and its mechanism involves the increase of muscle mitochondrial production capacity and the regulation of partial gene expression in
skeletal muscle. Muscle strength training can improve blood glucose control and reduce the risk of chronic diseases and death by in-
creasing muscle strength and endurance, especially for postmenopausal women and overweight/obese elderly. Traditional exercises,
such as Taijiquan and Baduanjin, are important interventions of rehabilitation in traditional Chinese medicine, which have definite ef-
fect in improving balance, cognition and memory, and are worthy of clinical promotion and application. At present, how to choose
the best form of exercise rehabilitation and the best course of treatment for people with different functional disorders and different
disease status remains to be further clarified by follow-up clinical and basic research.
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