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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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u]§- mEE AAol) whebA o] Aol AL AR 453 3, 1Y 282 2%, HAFAAL 4
& 30% o) AA A5 25kg/m2 o]l FdHvtel  AIZHE AT ERE AT BT FHlE
e WO R, 4731 RE A AV|Egelde] T %, 5% AAECNA 4kmhe] SRR, 2% 719 1%
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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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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.

+= <Table 6914 H+

ro] 4] ERE AR A7Ede]Y F, T

ll
N ol B

I
=1
e
ik
Q
-
“F’
o
off
St



HRE AT 43779 7% 0] T HTtAdY dedAFAT of]Z7H1, Gut hormoned] "X FTF
Table 6. Gut hormones dold &, &AL sl Aas] oy A
PATe] A} A om o]y F Ate S T
Pre Post p-value _
Ghrelin 1295.75+61.35 1085.65+45.26* 011* Zﬂ ]H]— Zﬂzo %‘ ]-9} ??3__.%9] X]HJ—/‘R‘QI ﬂ—ﬂ%@" U]E
GLP-1 8 530,67 7.64+0.91 030% Zrote) Astas @A To] FEH Uepd Ales
AZFEITH34]. 3 Goulet 5[38]9 AT-olA FAakaA
Yl e ZSEM AR 3 o] A Qleegaio] 7 ol
T7he W TS B fAE 4 dvkal Baske
4, =09 o] AFolr FyH IFE A Edo|dor Q3
Pk 343 gkl Eyed EHo] JEUAY
HARE Aote Edolde ue Zwe] vzt By e MASSItE AdE AAshs AR Almdr
ool = e} 2EE }, AAA 2 WRaAe 4 LEY AT QEAAZF A ot rE e 7
Sy galte B4, 2% U Aakadel &8 GAERA S Basklen[10] o] A-e] A
(blood pooling) &, FataA] tiAlRe] Ag 54 o A= TR Tt ol SUHE HolA= o
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
on AAIEL EAH O fo)8t Fjo]2 Ho|x= ok YRS T FHE AT Ao AlREn
PARE 7+Adhs 43S Ho] Beekley 53117 Lee[32] ofti el A Uloll A <l&d 243 G2 T
o) A1AT} AXGL). olH e A= AHE Asa  HAA, A IHeIA e bE 23, FASAE
ANEdo|do] AR zAFe] Wale] gy} Q= oz [39], DAEGI TGS} WA40] 5o Ve E she
AZrE o= $Ed o3 dubzel B0l ojyx et AR Huwal glow HRkQly} sl s
o Z7loll wel A ALl AR G5 2 pats  FAAAM T wRvh w2 Zler Radal vt
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
32 Q3 sty AWiate] WEle doglow S FEEH Hof oltxyRle] S oAlskE 7]
HW DEFS faein] 1 91 o} 7kx] BahA g Aol o) vEhvhs slom <A glth4l).
AR ko) dgd FEA BT g 2 F o] APATolA &5 -, AFE G o)k
gAlo] e AN, v, SRS So] gdoloz & HHC] %—7} 12k Wkl ©m[40,42] 22y Marcell
24 ATH34]. S[4319) Aol e AT H ARl FAFH Sl
Friedenreich 5{35]¢] Aol §4ka4 &% & o = €T otz Fioo= Wi} gle Aoz
zAAGA o] Fo8 PaHdYn Rusglon  EFEEAL Yatagai S[44]°] ATl &F F, 239
Abd El-Kader[36]9] AollAE sabadess we sl fas Aas nasoirh
ST BF dEdAgA o] folaiA trastlvia o] Are] Aol M 457310 FHE AT A7 E
Bastdeh ey Lee S[8]9 AfoldE Bges  dold ¥, oftxdde] =2 AT B AAY] A
Aduto] adA g o] oot ag Roz e o= o3k AtelE Kol ghof Marcell 5143]9] A7}
gom E g AT Biese] dsdAgge o dAsklen od Avke ¥% §, AU
Zan)ed aHolehs A9e nusd37] $5  ° SVFOEN e Yo o] XA
o gelo) wg} AEAAGA ] Wal] ol7} gl A Al o EER ] I EH)E oAlsta dF TEET
oF *ME k. ‘1«1 BH) 7)ol TRl fA) B S JAE=
o] Aol Aol ME 457ke] EFE A A7|E 2 AHRETH45].
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