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[ Abstract]

gometer training on hemiplegic stroke patients unable to perform assistive or independent ambulation.

Objective  To study the effectiveness and feasibility of low intensity of aerobic bicycle er-
Methods
Thirty stroke patients unable of assistive or independent ambulation were randomly divided into a control group
and a aerobic training group. Patients in the aerobic training group performed low intensity of aerobic bicycle
ergometer training for 30 min, 3 times a week for 6 weeks in addition to a routine rehabilitation regime. The
The related
cardiovascular response in aerobic training and changes in motor performance as well as the risk factors for stroke

Results

training duration and course of routine rehabilitation training were the same in both groups.
were observed in both groups. Twenty-four patients (12 patients in each group) completed the
experiment. Patients in aerobic training group performed all training regime safely without any adverse response.
Their motor function (including FMA score, Rivermead index, BI ADL ability) , exercise endurance duration in
exercise test, glucose level at 2 h in oral glucose tolerance test, fasting insulin level and HOMA-IR index all
improved greatly as compared to the control group(P <0.05). Conclusion Low intensity of aerobic bicycle
ergometer training can be safely and effectively administered in hemiplegic stroke patients unable of assistive
ambulation or independent ambulation.

[ Key words) Effectiveness

Stroke patients;  Aerobic training;

Jigi 2 v i e R R AT A RN A R
-1 R RS S T RE AR BR R T AT A R e

DOI:10.3760/cma. j. issn. 0254-1424.2011. 012. 013

FETH LA 333 BRRAA IR TR 4 (2009-1-09)

YRR B0 :210046 P AT, B 50 HH BR 2 R 2458 I IR 5 B B AR T 4
W (B B EHF) TLAE NREB R BE 2R (WA BB
M RGERE L)

HAEVEH . £, Email ; wangtongb062 @ yahoo. com. cn

o A RMGZE e A RN R RA 2
X5 T R FE AR I S0 A T REB A I BAT Wi B 247
REJI B SR BB AT BN 2507 50, %ok
B AR AT R A T D o 8 B A T A A I Ry T A TR
ARNERBEFEED | R NS DLARE . WBEIE R, X2k
BHEN B 2 16 Sl W > A A A
i TN GRS R . ABHTE B ATRET T Y
2 (g o A5 A T TR I AT 4RI R A R



FRAR BB AR S A Ze R 2011 4F 12 A5 33 B4 1231 Chin J Phys Med Rehabil, December 2011, Vol. 33, No. 12

- 925 -

POE RSP P73

— TR

VEHL 2009 4F 2 J] % 2011 4F 3 HIToRA NRERE
SR B RHGA P AR e R 30 1], YA e AR AE
Fase JCIRTE U B T AT ST AT (A FE AR T
SEMBTPHIE 42U 25, HEBRARUE . L O I REAR TR
D AYR R IR B A2 A BEL R0 45 B k5 e
ORI T B RIERG SRRSO AR AN fig
Be A B AV ZR ; © B2 W A PR L R FH % ot A
HYBRS RE SR BUR A RIS LA
L NG R F BRI g 0 IR R B,
15 4, AN 2R B B e g B AT 1 o) IR i 2
YIRS e JR O 7 Y29 TG 1 IR e 5 P 3 111 2, 2
151 PR 5 5 )1 25 10 S 1) R AR 95 1T 7 B 5 o) R 2 A 2
2 15 PRl e R B 1 4914 s P o A A 11 IR
H1 7 B U (oral glugose tolerance test, OGTT) |, #i
2 045 12 BB SE T WER , SE LR Y 2 4 iR
HI—E B E R G T2 E L (P >0.05), W
£1,

= BRI T

LR R B MR EIRYTY . R T L
P 22 (1 HE G AR FINAR A Al S KB AT ISR R F
FRERIT 5 W IRIT T Y R K 4 h( 4512 397
%2 h PEMIFIR h R TFIRITRER R 1 h) 3k
Ji W HURE IR N A 30 min IR AT
Y, ARSI BEL g 55 9 3% BH 3 il FL0 o0 R AR T
A E NGRS ZE N ) 00 R 1B [ 0 R =
(B8R 2 1k 0 R - O FR) x (50% ~T70% )
+ GHLR) ], AN 2 R 9 IR S, N 2R
FRE HOLRE B I Sk B 3k R B A SR Ik A i
AT LATA Sk o) HR 2 58 B 52 I 5 p R A 35 4801 25
M2

2. ARG A E R IR T W R B 17 5
J& 3 R A S T Sk, A RIS R KR LR
SVRYT TR H AT GV ZR58 i Kk B El 48
K, H AN LRk Rl Ay mEARAE B — A A
25K F Dash4000 O H W0 ASC I A S g Il 25
AT B s gk g . B R s i g0 4 B AR
Mz ar e r =, BB iz sh D) IR 0 W I

H5E3 min 3N 2.5 W BEANREMN 32 897 KA T,
Fe 25 F8 A AR B B 50 AR AT I 28 1k 0 R i AT A I
Y. g4 P S AUAS DR ZH T I BT A5 R AR
SRH B R UL 7k AT AR R A Ik, B AR
F A HEAT R B Monark I8 B A7 4211 45, I 25 5 =8
RS AR RENN T A - [ TS A, DI 2R
R EEJE 3 W IR 2 d, 3R 6 SR YRR EE R DA
SRR N R FEFE b, VR L I SRt B 7, 4 5RO A
S B A YIRS [a] Sy #8588 B 15 (3] 30 min, B IK
TR AT 4 A U1 2k 50 55 B sk a) w5 R A
3 minf R B FHOATE B, PR FORA TG Bk T
RE T s G2 2Ry 7 =K

= WEHEIR

102 WO AR AR ISR — JE Rk I ik
FIHIGR B FEGRE 15 min BRI 30 min A0
R CMS5 5 CC5 Bk bt A 2B Ak A 1 Bk 3 ik i
RSO B L | BN [ A S 1 M <

2. BARTIRE R &) Fugl-Meyer iz )3 BE P43
1% (Fugl-Meyer assessment, FMA ) Fll Rivermead iz 5l #§
BAHATITAE

3. ADL fE /) . 2% ] Barthel #5%1( Barthel index, BI)
HATERE

PL SRR TIRITHT e ¥t A — B E R E
2

4. 35 R 2 1E O FE RN 2 B ] . 10 SR AR I 2
I 518 S 28 b U ZE N 32 15 [H]

5. SR A AY  BEIRYTET S R K A A s
15717 e B (11 = (11 N NS 5 G O ) [ - = N
OGTT 2 h MUFF MRS R, IF 45 A (1) TR SR A
Jifs 5 22 HK BT 8 8 ( homeostasis model assessment insulin
resistance , HOMA-IR)

HOMA-IR = 25 I i x 2SI 2 + 22.5 (1)

A 5 B UM A il A A T — K
AR PR B 53 4 - B R AR A R IR R =
DRSS A

IS g =2

Pt LA (& +5) s, B SPSS 13,0 iR AF
SEBUITA Gt o, T ORI L BCR BT ¢ 4656,
THECFE R EL SR o« K5, P <0. 05 M2 A 51t

PRV
RN,

R SERELN) 2 4 I — R E

7S i P S5 AR TR IR
a5l B %&%UWJ)}LC R () FoF(d) H%ﬁ?ﬁ?\iﬂ%zﬂ& fﬁﬁxﬁﬁu(}fg? ﬂtﬁﬁﬁmﬂﬁﬂ(@)
X HEZH 12 8 4 59.2+11.1 69.2+16.2 7 5 4 8 6 6
HEINZAH 12 8 4 57.1+14.6 72.3+14.3 8 4 5 7 7 5




- 926 -

FpAB BB AR S A 2 2011 4F 12 A5 33 %5 123 Chin J Phys Med Rehabil, December 2011, Vol. 33, No. 12

# R

HRINGHEBEHsshil B4 ko Rx YN
(121.3 £21.2) ¥R/ min, B ZE AN G0 A H 900 1 45
ARG RIEFL S RO LRI R, 2 1 R B I 2k
S DR R 5 1 2R AEL ] DA 58 I i, EL YA AR X
e H ARG AU s B s, RR A IR B
AA7 SN st 0o L AE BN - B 58 BE I St 28 R4 s
PO IR W5 B35 R (109. 3 £6.2) K/ min
(151.2 £ 11. 2) mmHg (F:1 mmHg = 0. 133 kPa) |
(82.0+6.2)mmHg . (12.1 +£0.5) 4},

ARG FEFIEIT )G FMA | Rivermead iz 3l 48
% BI iz ik 56 i 32 B 6] | 25 7 8 &% 22 L OGTT 2 h Ifil
B HOMA-TR | &5 8 C 20 85 A ¥ 50A 7 A I ol ol 38
(P<0.05), Heaxtebrinyran, J5 KM WAk (P >
0.05),

X HRZH B FIEYT S FMA BT B ek (P <0.05) ,
HAAFEPRIGIT AT 5 B4 (P >0.05), RIF A
HEINZreH 5 E FMA Rivermead 123115 %% Bl . iz 3hix,
IO A2 I 6] 25 W 5 25 OGTT 2 h ARSI S48 T % ia
HEHF (P <0.05) , HAFEtaiGY7 e 2 42 % Js it
HEX(P>0.05), W2,

i

Jibi A i B AT AT AN R SR, TR
PRI RERRAT It JCHE B 22 AT RE T i 8, DY D Jili 2
A T3 12 , L2 7 0L 5 0B
A S S DR 2 i 3 4 [ UL IR A i i P S o
T H R REW R LR S0 T T e IR R A

FHATA RN SR, EJR IR T RE A R i BR ) 1 AR
A IR 58 B, SO0 JC A2 AT DI RE A ™ B 2 e
i B A o fi R R R AT A RN R P AR A, X
FBH TIE R AT I, T4 4218 S AR METE
B E A E N GRR T, AR 4] — B E
1T IR A M TN Ry al A5 P 5T, 255 Pk
BZIR  FRA T U 4 a8 s A A AN ki O 2K, T
o FE AR B mT LA Bl R e il — s 5k I
S i A PRI 432 3l T 8 T IR SO S J T Tl
4, B AR O B BEL 7 2 #) D o 000 32 80328 8l mT LAX
WA ds SR BH B AR . (EURAE R AR T RE I I B A
SN B AP AT AR AN BE S B A i 2 b B v SR B B
AEINGREB BB Z R e R A
SR A (Iscss B85 T 1 K e #E12 3 D hE
PRI VA R ok oo LW |85 LG 5 A S e R &) | [l e
A R YN G 13 A R 1 mT LA 52 45 ] AUl 1
AR TR EE N,

BEXT L L 1] B, ARG 4 X JC 25 A7 RE I A I 2
(i £ AT AR S B 4 Ay s g, WX R A A
SR rTATPERA R . S55RER 1 1R 42z )
75 R Al e O A58 5 7 9 T G 12 " s I R b, A AR
R FFSE T A Uk, 7EXAE B U2 T R R
L M4 R GUAE AR S 6O B P SR B, SR W vk A0 Ay
F14 77 B A 2 P (i R A8 2 2 R 0 e ] DAREA TR A
SEVINZREY X T8 1 R TR Hh A I 2R 0 R 2
S ATH R n] e ( SE AU T B AL B AN A B I
Sxit R E — T I 7 5 B0 S AURH I o8 i 0 A0 58 S
TR IEA O, I e X 2 B R AT B 22 A I
LA I B O i R A P 2T S S

R2 2HBFERERITHIGEHACWESEARA LA (5 +5)

- — — — =
a % On ST wmon B iEshonn  Comot)
Xt B2 12
JRITHI 31.41 £10.7 4.1+0.5 42.6+10.5 121.3 +21.2 11.2£3.7 5.04 £0.42
MEtid sl 40.2 +10.3* 5.1£0.9 62.1£10.9* 125.2 +14.2 10.6 3.1 5.19+0.42
HEN %A 12
JRITHT 35.1+19.8 4.2+0.8 43.1+10.2 124.2 +16.2 10.3 1.3 5.26 £0.43
o) 53.1+10.5% 6.0+0.5 71.3+12.4"  123.3+12.8 15.1+2.3*  4.98+0.51
25 5 22 6 = e =
Al b L?%%}%)? OG(Tr(rl:rnan};[{n)l B howar (mﬂﬂ;L) (fﬁ%) %g(cﬁﬁl)
Xt B2 12
by gl 8.4+3.4 .9+1.9 1 .0 1 .7 4.8+0.6 3.
I 8.1+4.4 9.3£2.0 1.6+1.2 0.4 4.5+0.6 2.5+
HEII%A 12
JRITHI 8.5+4.0 10.3 £2.0 1.6 1. 1. 4. 7.1
NEtigE 7.1£2.5% 8.3 £2.2% 1.3+0.7 1.5+ 4.3+ +1.0°

T SAMNIRITITHES, *P <0.05; 5 X B41IAY7 5 HE PP <0. 05



FRAR BB ap S A 2R 2011 4F 12 A5 33 %5 1231 Chin J Phys Med Rehabil, December 2011, Vol. 33, No. 12

- 927 -

RN 1 I (Y e sl T b o
M R 1B s I BE iz SRk 06 T 52 I IR | i 5 2R A%
P G2 hiilBs SR C RN R FKOF SRR KR
S 2 SR 0 R A AT 3 TGk A AT R i 2R T R
it 3 L RS H AR K S B IR 2R IR, X R R R AT
BENGRARN , A aR T A 8N %5 A TH
FEFRAE F R R AR — | I 0 I [ B A e 3 ) e S Il
SRSt (B AR X S 2 PR bR i R R A X B 2 O T
OGTT 2 hifib 75 JE IR & 2 I s il C v 3R
Jig 1% 22 AR i Bl 56 i A2 15 Ta) T B S B 4 4
WX — T REKIEES 50T 2 shecE TILRAR
AR 7, i I R 5 2 MR Y AN R RN A e
AU BB B T 1) 8 B U , i — A T R 3 ok
VLR SCH K, R B A I 2R i A R B BhE D
AT RE 5 B E T 7 KT 48 v (o R S T 32 5K R LR A
Yt DL S 432 sh oo T 53 T BT RE Ik &2 A% 12 1k
Hx,

AAFFEREA AT A A I T B kR AR i, IF
XA E N R B AL R TR AR 5T

Z £ x @t

[1] Ivey FM, Hafer-Macko CE,Macko RF,et al. Exercise training for cardi-

ometabolic adaptation after stroke. J Cardiopulm Rehabil Prev,2008,28 .
2-11.

[2] M, B, R, 55 W BATR MG o B 58 3 h 3 4R bR ik
BRI 5. A B S 2 S R AL 2k, 2008 ,30 :382-384.

[3] EWE R, T, 5. WA bR I0 e £ & s 3l i nl 170
¢, thE HEAE B2k, 2010,25:332-336.

[4] Ivey FM, Hafer-Macko CE, Ryan AS, et al. Impaired leg vasodiatory
function after stroke : adaptations with treadmill exercise training. Stroke,
2011,41:2913-2917.

[5] Kerman WN, Viscoli CM, Inzucchi SE, et al. Prevalence of abnormal
glucose tolerance following a transient ischemic attack or ischemic
stroke. Arch Intern Med,2005,165:227-233.

[6] Rimmer JH, Rauworth AE, Wang EC, et al. A preliminary study to ex-
amine the effects of aerobic and therapeutic ( nonaerobic) exercise on
cardiorespiratory fitness and coronary risk reduction in stroke survivors.
Arch Phys Med Rehabil, 2009,90:407-412.

[7] Ivey FM, Ryan AS, Hafer-Macko CE,et al. Treadmill aerobic training
improves glucose tolerance and indices of insulin sensitivity in disabled
stroke survivors: a preliminary report. Stroke ,2007 ,38 :2752-2758.

[8] Toledano-Zarthi A, Tanne D, Carmeli E, et al. Feasibility, safety and
efficacy of an early aerobic rehabilitation program for patients after minor
ischemic stroke: a pilot randomuzed controlled trial. NeuroRehabilita-
tion,2011,28:85-90.

(f&151 H 181:2011-07-06)
(ARGl A% BT

K58 2 R B A2 = 5 8 38 48 7 i6 7 Al 4 1 ok 7 3R BT BB

(# E] BB WERERAE ST RIS, ik K 63 BRI MRS R H &
BENLECT L BENL I ARy 7P AR BRAH PRy 4 32 i), X HR2H 31 491, 3RY7 2R 45 T IR B SR Al 7R 97 5 0 iR

LT k2O A RORYY . TIRITRT LIRS 3.7 #1014 d SR USRI 7310 (VAS) X 2 20 B8 SR G
TRRHEATIRE , TIRIT R LGRYT 1 J7 RS R I SG R M ANREEE B (HSS) BTV R GEXT 2 4L BN OC Ty

PEATIIREESE , JFXT 2 AUBF RO IR R RO AT LA, S5 5R

RIS 3.7 A 14 K IBIT A VAS PEAHIK X IR 4

(P <0.05) ; 5I6ITRTHEE, VAT 4 VAS PEA T4 3.7 Fl 14 RIGMETIVAITRT (P <0.05) , xRl HAELE 7 KM
514 RESARIFIIA G5 X (P <0.05) . /37 17 EIR,2 41 HSS PP A r it A i, 2R A
SC 4L R IAYT A 1SS PR R T IR, HZER A GRS (P <0.05) . 1% K5 B AR IR0t
T T ATtk 27K, 7T B S SR AR DR K B DT G Bh I B R O T B

(X8R (RS, QITERSCT R
QIO S 9 OPRAMI TR SCY & A0t B S R, B
H A5 136 | AOG S HCH IR AL AR PR R4k A i R 16 A B Al

DOI:10.3760/cma. j. issn. 0254-1424.2011.012.014

VR 07518116 TRIIT, TRINTIT T b v 00 B e R A2 5 2B (W2 55
PR 5 78 PR AEBERRIGAL X (M2 5, R ) 5 AR R B —
BE e A B2 A (X )

WEVEH . B X, Email : sunl 168@ 163. com

N AR, LGS PR S Sl D RE REAT D 32 2 I PR R B
(g —Fp 1o il & TARfTAR e A (R ATT AL AR 2 0, 2 T
I Ie R Al K3 2l f R B A O B R LA
EA LR IF 5 0E 5, 0K 5 38 B P nl i 2 R OGN AR 1 12
G WA I R B ST R B PR T G R A B T
B, ATETER KSR B B AT IO T 8 O
Wi A T AN LU, B AR I HAE R Y7 R PR I 51 5 25
SRS 5 TR, FR B 8 B AR T R



	2011012 44
	2011012 45
	2011012 46
	2011012 47

