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Effect of 4 Weeks' Walking Exercise with Blood Flow Restriction on
Insulin Resistance, Adipokines and Gut Hormones in Middle Aged
Obese Women
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Abstract This study was conducted to investigate the effect of walking exercise with blood flow restriction (BFR)
on insulin resistance, adipokines and gut hormones in middle aged obese women. Eleven obese women (BMI >
25kg/m2; body fat > 30%) wore pneumatic pressure belts at both femurs and performed walking exercise consisting
of walking for 2 min and resting for 1min twice per day, 3 days/wk for 4 weeks. Insulin significantly increased after
exercise (p<0.05), while glucose increased slightly, but not significantly. Additionally, HOMA-IR decreased
significantly after exercise (p<0.05), while adiponectin and visfatin increased, but not significantly. Finally, ghrelin
(p<0.05) and GLP-1 (p<0.05) increased significantly after exercise. These results suggest that walking exercise with
blood flow restriction for 4 weeks improves insulin resistance, adipokines, and gut hormones in obese middle-aged
women. Therefore, high intensity walking exercise with blood flow restriction for short periods of time has more
positive effects on prevention and treatment of obesity-related metabolic diseases.
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<Table 1>3} 2t}

Table 1. The characteristics of subjects

BMI
(kg/m’)

Age
o)

Height
(cm)

Weight

%fat
(kg) ’

44.45
+0.76

159.90
+1.80

67.75
+3.16

26.37
+0.88

37.09

n=tl £123

Means + SEM. BMI; Body Mass Index.

3} (Inbody, Biospace, Korea)<
2] 47(body mass index: BMI),

o

7 A, MEYEE 302 B

A1 e

oF 120mmHg® 7}Hs &
qdAte] kg Al 571 %
3} FdatA AAsh o)F e 10mmHeg? 7t
ste] 3027t 7t HEE ERFE AlsEl e (10x
e b A & F4), o] 78S 160mmHg 7 2

A1 WE
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2] 4:3} 9 ti<Fig. 1>.
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JEdAINES Hrisly] st d&dy ST~
o TE Ao &L ECLIA (Electro-
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chemiluminescence Immunoassay) 822  Modular
E(Hitachi, Japan)& ©|-&3}913L 2732 Enzymatic
Kinetic  Assay(Hexokinase)E  ©]€3l9  Modular

analytics(Roche, Germany)Z 4]} T}

2 OIA2IXEHM(HOMA—-IR)
A Ao H7l= HOMA-IRSY 341 o] &

0

HOMA-IR = [fasting insulin(uU/ml)*
fasting plasma glucose(mg/dL)]/405

2.4.3 OIC|ZF|QInt Gut SE2EE

oft) LIRI(F 2 W”, HlAvlE) )} Gut T2 (L
A, GLP-1)9] EAWRE <Table 2>o14 HiE nbo}
Fda=

Table 2. Blood analysis

o= e
o} EA4 &

Table 3. Body composition

Pre Post p-Value
Body weight 67.75+3.16 66.16+2.93 .022%*
BMI 26.37+0.88 25.71£0.81 .015*
% fat 37.09+1.23 36.15+1.26 .070
Means = SEM. *p<.05. BMI; Body Mass Index.

A71Edd F, ded
oH(p<.05) FFALY Fie
= 7k S BAAT FAHCE o3 AolE
3& YERE= HOMA-IR
A Z2E ATHp<.05)<Table 4>.

~

Table 4. Insulin resistance

Analyzer Reagent
r-counter ; COBRA 5010 human Adiponectin Pre Post p-value
Adiponectin series Quantum Kit(Linco Research,  RIA Gl So7el47 22213 26
(PACKARD, USA) USA) ucose O LR :
EIA reader ; E max Human visfatin Insulin 7.28+1.18 4.25+0.44 .033%*
Visfatin Pression (Molecular ELISA kit EIA HOMA-IR 3.1940.52 1.90+0.19 045%
devices, USA) (Biovision, USA)
) r-c9unter ; COBRA 5010 Ghrelin(Human) Values are means + S.EM. *p<.05.
Ghrelin series Quantum (Phoenix, USA) RIA
(PACKARD, USA) ’ .
EIA reader ; E max Human/Rat GLP-1 3.3 0|‘E|£|'_'9|‘?_|
GLP-1 Pression (Molecular EIA(Yanaihara, EIA —
? [} DAL H] A~3}E] o = X
devices, USA) Japan) ]—EL" &} ] 'L} 9| Fk <Table 5>Oﬂ 1 H
T ke o], 4F:7ke] AFHE AT AV|EH Y -
GLP-1; Glucagon Like Peptide-1. ]—9} = ] e 4 == = ] ] ] °
= — = =]
T frold 2ol wolA] AT F Wl BE F7he)
- = o) e o
2.5 Xt=2 x| = %S Bt
3% e AHEE SPSS(Version 19.0) SAZZ1
W2 olgsle] Bitah HEOAE WESOm, £F  Table 5. Adipokines
-] xfolE HFS] H8te] Ul-SEE t-test(paired Pro Post value
t-test) & AMESEATE SAE FolFES =052 AA Adiponectin 7.1120.65 7.40:0.70 813
sttt Visfatin 1.830.20 3.09:0.43 502

3. g4 &n

3.1 AMA|Z=Me| Het

AF(p=.022)3} BMI(p=.015)= 45:7F2] FE A3k

Values are means + S.E.M.
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Table 6. Gut hormones dlold §, JedAFLL FoatA o] o7 A
PYATe] At dAskglen o Aiks ¥ES F3
. = =P g Age) 2ok BFe Aute] Asksd, vE
Ghrelin 1295.75+61.35 1085.65+45.26* 011* ?
GLP-1 8.53+0.67 7.64+0.91 .030* :”:ao]"] ’\]—ﬁ}jg__/}_ Ag EO] %bg—‘tk]oi E}H— ﬁgi
Values are means + S.EM. *p<.05. BAT34]. 2 Goulet S[38]°1 AT Fatay
A o]ie] FEelA dEdTFgol FrhEH ol
T7hs WEE 8 B 419 Arka waslel
4. =9| o] A ellA P A[FE AFe Edoldo e
Tk BT wEAC] EY =Y F¥e] dladAd
HHE A58 Edolye we Ao Az By S NSt AdE AAsE AoR AlRHnh
ol ol = ultiel EEsl AAA 2 WEu A A Leld ATl AEdATA Y ofr e 73
A7) tARE 24, o5 U Adkstel gy IR e Raskelon[10] of dvef At
(blood pooling) &, T2k tiAbze] A8 5& do AT ofEIE] Frt Fofd SIS HolA:= &
7= Aoz BIuEI 9YrH26,30]. Fo} QlEdA L FostA ol E At oM T
4537re) SR A AVEYelde AN & A¥es £FoR I lad 25 A(insulin action)®]
o] AFe] AjolA A=} BMIZF So8HA zasty /P JAEHY V5E sl A ofr]x
o AALES FAYOE fold 2polE HolA= o R WA ZHE AR Alom Alndrh
PARE 7+Adhs 43S Ho] Beekley 53117 Lee[32] ofti & A Uloll A l&d 2y G2 T
o A7AT} AEAT) olge A= ARS Age AN, I} IS AR Abet £3, FATAE
A7 EGo|do] NA|zA e Wl 7t Q= Aow  [39], AT TS UA40] T VI5S dte
AZrE o= $Ed o3 dubzel B0l ojyx et AR Huwal glow HRkQly} sl s
o] Z7kell whet A Aeabsl ARl & 2 patsl BN BF sRrh B JloR HauHa gt
o Z7lo] 7]Q18 Aoz ALEET33]. [10]. ol&fst Axpe AgAEe] F7ke) vlelste] el
vl 2 oA A3k WA BAS JpH T gl o WE TNF-a9] S7P7h ed QedsgAe 247
AL ol&d Eulo] gat 24 2 v x ZE GARte] 3 B FEAE FAAT)A lEdA
a2 <lete] BrEE I Aiate] Mats Jdoglor  FAS FASHA Ho ofrEEEe} A4S eAEhE 7]
A PGS e 1 99 ol Ee wr Aol o) e Slom LA slTi4l).
AR ekgror} Qe FeAe B Qa2 & olg] AgAToA &5 &, AFHEL A ot
GAlol oig FAPA, vl SERE So] delom ¢ UHe] %—7} 1Akl 18191 2 [40,42] 121t Marcell
A ATH34]. S[43]9) ATl s AT B ARl FHAE Sl
Friedenreich {3519 AollA §2ka4 £5 & o = I offxdde] Fid= Wy} gl Ao 1
ARGl FolaiA paHAuin Basgon] BRIl Yatagai 5{44]9] ATlM = 2w F, L3819
Abd ElKader[36]9] A7olxE faagdesst 85 Gl dad dde masglt.
SeAY BT ozaAae] Golat Pastdrii o] A8l Al Mz 45310 RE AW AV|E
Bastdeh ey Lee S[8]9 AfoldE Bges  dold ¥, oftxdde] =2 AT B AAY] A
Hekgto] QlERAFA o] Folahi fan Ao ye A= FO AfelS HelA| &ok Marcell 5{43]°] Ak
gon I U AP BeTo] aeaAqgye o dASglon o dik= &% F, deddd
Aang)=d anpFelals A9E nusl[37] &%  ° S/FHeERA i V)Tl FdE o Az
o gelo) wg} AEAAGA ] Wal] ol7} gl A Al o EER ] I EH)E oAlsta dF TEET
o *gﬂEE} ‘14 o] S7F ol 2dEl fA S oAlEe
o] g9 AHlNE 45:310] F{FE Al AV E R EN
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