HOKKAIDO UNIVERSITY

Title AN —=v T e MEREE
Author (s) VB, HEsh
Citation LBERERFRBE LA AR, 125, 63-78
Issue Date 2016-03-30
DOI https://doi.org/10. 14943/b. edu. 125, 63
Doc URL https://hdl.handle.net/2115/61905
Type departmental bulletin paper
File Information 03-1882-1669-125. pdf

kaido
\;\0\‘ U”/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




B[R SEPNEY N T gk R Ty
5125%  20164E3H 63

Wb —= SRR
IS

[BEE] =#SoBN, SMESLHIRELE o 224 GEER I, BAEHEGEINK
XML o TWD, HEENL —Z v ZICE D EEBEFLUZE S 2RI AN
Twb, —F, TONL—=Y Z7OMELT T, BEAMHEREZ B CICER 522 e d
WESNTVWE7z0, EFETIEEAEHESETHICH ML — = 7P EimE I bR sn
TWwhde LALADS, EMEHT N —= v ZI3IE RF 2, IMAEHEREIC D BREE
ESIREMEAS D 57200, BT LOEREINDL LIREA RV, THIIRD B LT, KRS
PURFICIERIRZ N2 2 2 2T, Himz b2 0§ HEDPEL SN RRFTIE, @il
OV —= v 7 LSRR A IR 722 EOFH ML —= v ZPiER#iEIC Lo &
) LR LT O EMBIT 5,

MFHIR, WENERRE, BRI > 7947 VA, BIIRAT 1 7 %A

1. #

il

[ MImE & & 1285 ] &id, Willlam Osler (1849-1919) OAXLEETH Y, N
frl & HICMEREIMET T2 2 LT L CAILNTYS (Osler, 1982) . 4 H T THEyARFERE
DT, (O ZE R i 28 O 6 HE & BIRICBIR T 5 2 L 3y ST % (Blacher et al,
1999a) o S ARIG By OB E I 2 BB M kL, TENIREEE (Sesso et al, 2000) RfxiEZE (Lee
and Paffenbarger, 1998) OI3SFE) A 7 # K T &85 Z L HME SN TV D, FIRIGEIEZ
TREMN 2 EECHMREEEPBITOoND, ARFESVEIIREELZLESELTL1TELC
HBHNTWAS%Y (Tanaka et al, 2000), — 4T, HERFEB /21 TIEINEI2HE D B OMKT %
By CIZIZEBRE 2 E AT CTh A 2 & S ST\ 5 (Dinenno et al., 2001) -

WAE T, BAMERGRRAEZR SICREINDL L)1, Mz e b 740 OB T IEH & A
I8y (ADL) DT &£ BV FE o TREBMEMBEIZ L > TETWD, T A I AR VEFSE
OB TIEFH NI ERCHIKRE b 7253121, BAHIIO70% L EOEMFRE R S T
W5 (ACSM, 2009)c L2 LZ&Ass, 2o &) ek (80% 1IRM DA L) Tl (77) b
L ==Y 7 LIS LIREENE S IHEEZ b 7253 2 L o U B IRMEEZET 85 2
ELEE XN TS (Miyachi et al, 2004) NS OHS I EREH DL —= v 725
FHERRBE ST LI, T REBFILETHLILEERBELTWD, ZIID
N /A 3 < Dl QS Ukt e Qe € 12N e 35 ) 079 - ot 5 N e
ZUTENEREN, KhEoTE TV, EBE, T T ToOfdE TSR AN I MiTH R %
Mz 5 &, BIMIZH D OBEAIRHIEAAASNS Z L HHE SN TETW5S (Abe et al, 2006;
Shinohara et al, 1998; Takarada et al, 2000a, 2002,)o LA L7456, S F CEEEM b
L—= v 7 Thh, BBREMGRHEN L —=> 7 Thit, HIBINIEs RO 2MmE» % A

FINBURLE AR A ST, BRI AR SE TS, TR
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ENLD, EEREFERBIIOLD L) A7 O 5 MEKRRRICKITTHEII O VWL, —F LR
BN TES T, THICHIEIHEA TS LIEFVHEVWE bbb, 2T, AR TIX
L0 elrE L, BENEHERETHIC OB 5L ) b L—=V Ve RET 2 L2 H
fye LT, mSRER ) b L — = 0 7 SRS EMREIR T Toml b L — = 2 IR E KRR
WZRIT TR BB 5

2. ImEHRREOFFES E

BRR OGN BV CUE, REVIREERE 2 3R 3 2 B%12, WL ORI RREN L FESHwL
TETWD, BIZE Bk 7547 v ARBMEDES 2 —E L L& EOHMIMELLD
720 ONE (B 5 \VIFTHE) O b LCEHis b, ZOREE, BIRAT 1 742D
WOIRIETH ) BIROABFRESRFEOIRE L L THWONTWD, BRRIZIZ, P2 AN &
YA X AIMEE & EE W EEIC L ZEIRNENES FHT 2 2 & CIRREMICER =2 >~
TIAT VARG A LAVTE S (Safar and London, 2000). s & & b2k > 75
A7 Y ADOMIET (BIRA T 1 7 2 AOMHEIEIEN) 35 2 L5 TH Y (Tanaka et al,
1998), BYIRFEAE DAL T I LB B O L 722G Td 5 (Blacher et al, 1999b) o

ML B RE DA T, BIIRREALICSEAT L ClREZ 27080, Z OEEZ 53 2 2 & 13K -
BEVED ), BEILGIZHWSILTWS (Deanfield et al, 2007) . —f&i121d, FAEIALE LT
V5 BRI B IR o MLRARAE R M SRR FUG (Flow mediated dilation: FMD) CaFAfi &
N5 BARIIZIE, St REVIROFEN F 7213 U0 AL ER % DG MUE PL_E O FE CIljt & — £ R (651
ZAXSGY) A1 7 7 OO L 7ot SEICKRE L, RSERMIZ X A M NEEO S Y 5] % Hili
L, &N HROILRWE Th 5 —fRibEHR (NO) DML RS, 2oL XDMEEOE(L
5 BB R fE % F-$ % 2 & A%\ (Thijssen et al, 2011) LREEIIR CEF & A172FMD
i, CDMEREOFHIRTTH 5 2 & bHE SN TWw5b (Gokee et al, 2002)

3. EHMES HAhhL—=27) EIEHEE

AN —=o 7 (BIZIEYT oA M) 774 7)) 2, PUHETIE b JERImE & &
B FR9 2 2 EDHE SN Twb (MacDougall et al, 1985), —75, A ez E B2 13U
HIME O AA A U, JERPINEIZZ L L 72\ (Stratton et al, 1994) . L72A%-> T, iy 7%
FRATIIREBERHI ML —= 2 70%, SiE, FICOMEREEZ IO LN nE S
NTETWDL, L2LEAS, BFEOWRETIIHAHEE N L —= v Z7HATCIIMEICE b 29
FBEHEOREDIS L DENEMEWER E 2 FHTER VI L2585 ST 5 (Dinenno
et al, 2001)o ZAUSKH LT, i b L— =Y ZIIHAIRHEOHME 725 L, ZOHEE, X
FyRY v 7y N — AOREBKTTH MM, MR, FEEEAHE D RRN 22
#5252 ENHIEENTETWS (ACSM, 2009) — T, JElZil_7- X ) ICEMER T b
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L— =V B 2 MER N ERAONDL T s, SOL)RIATOHIT ML —=
YUEREIZE o TEE L) 2R ORMLD 5o

Bertovicb (&, #71 b L —= ¥ ZFEEZEOKREIRMENMEL, Flit~yF3E/car to—
WEEE IR L THEIE 5722 L 2 WD THRE LT 5 (Bertovic et al, 1999) . FARIZ, B
Ra> 747 A8H b L —= v FHEREOMED, Fiit~y F 3723y bu— Vs
WL THEICED o722 £ E R Tw b (Miyachi et al, 2003), 216 OFEHIL, 57
ML= 70, BIIROMBYEIZ AT T 4 7HREEYRIZTILEEREBLTWh, LL%
Ao, LN HREDHEERIILTLL—F L Ty, B2, ZhE TOMREEE, 77 b
L= VTR EOTRA T 4 7 AR, Flr vy FSEar bo— VLKL TAERE
2BV E W) 3 (Otsuki et al, 2007, Kawano et al, 2008) 28K, 515 — 5 C, IRIE(IEIEEE
W, == IEERE Oy PO VL OMISEWDRRD SN o izl v i d
& % (Hefferman et al, 2007). F7z, 205D EIMN, & S512I3ZFDOBROFRFREIZ R S 71
BNRHEEOERTIZ, 20 bu—LEICBWTOARED LN, HH ML —2 Y Z7HTIEED S
Nhmolzbwv ot d 5 (DeVan et al, 2011) oPhillips 5 &, EEDY = A v 75714 ¥ 7
WX BIMENEBEEORTIE, i ML —= v V=T e HFAN N L —= 0 T 7 )V — T T
WD LN o7 2 & B L C\w5b (Phillips et al. 2011). X 512, Fahsb i, fil &
DBIRIEAARAEEE L OMICH B2 AOMBMREZZROTE Y, ORI ARREEERRRT &
ML TWZeEns, ML= 720000, KBIRAT 1 7 % A% E S5k
PAERIE L CTWw5 (Fahs et al, 2010).

IS ORERI 2 WFZRIIN 2, MAFRIZBVTH WL Oh0WmENRON L, BlZIE, &
595 1% (Dobrosielski et al., 2009), &IIEEH (McGowan et al., 2006), B4 EH
(Hornig et al, 1996; Katz et al, 1997) & x5 (2 L 72458
OB DOERI N K7 ) v T - L == 7%, FMD
TRHM S N7z MBS F IR 2 e S8 5 2 &8
INFTITHESNTE TS, FAKIZHEESE (Sinoway
et al., 1987) RHEZ & X RIAT o 72 MkfE I 2 N> F 7
oy 7ML= 7E oM EnsEs2 83
WESNTWDE, SHIZEROLHEEES 2 HRIAT-
s % PR ABIRICB VTR, DB bL—=r 7, 2) AlRE
e : WrL—=r7, 3)HN+ARFEN L —= v 7DOwnTh

—@— Intervention Group
= Control Group
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Arterial Compliance (mmzlmml-lg)

g " . b, M RGP AR RS % B 547 O & A8Hs 5 1
g T\ 2 (Vona et al, 2009),
P A AR b L — = v SR EEE OB T
§ s "ot YTIAT v ARBALEE S L) iy (Miyachi et al,
= 2004) 3% % (Figure 1)o MHIC, IEHEMHIMES £ O]
sl EEWIMEBEEHRIC L L) EN, T b b0
“Resistance” < Detraining ” WML ==Y A AT, UOSELRMERIZA SN SR

Training
Figure 1 C}Eang)es in carotid arterial  FifEILFEEAZHEINT A D DOD, EIRA T 4 7 F ALEAL L
compliance (top) and B-stiffness index . .
(bottom) in the intervention group 72wy #HiEd 5 (Collier et al, 2008) o

(black circles) and control group (white - [, o~ S A RS | - L >
triangles). (Miyachi et al., 2004.) O, HBH M —= FPmEREICED L) %



66

WEZRITTPICONTIE, ZONRE, ML —=r 7R, SRR B -
TWtZEHY, —HLAEABIEON TR, LA2ALRDYS, BEEOHI ML —=v
7L, MAEREREICM S EE L2 RITS 2w (5D SRS, BLd 384w) Lwnifihd %
CRBNZ, BIZIE, B L —=r 713F4EH (Rakobowchuk et al, 2005a) %, FIFEHIZ 14
(Fjeldstad et al, 2009) , & 5213 E#EF 1 (Poelkens et al, 2007) DEIRI > 754 7~ A%
BAASERVWEWIHEDNDH D, SHIT, BT L —= v 7iE, PELEOEHRREB RO
KEPIRAOIMLE 2 2L SR v & v @i d H 5 (Kingsley et al, 2011) F 72, 18AM I 5
EHOHI L —= v ZIEBRE LM (Casey et al, 2007) DOUIEPIRZBEREICHE L NITE 7%
WEVIIHREDL R ENTWVD, E512, McGowan 5 (X, IEFIMER ISR L CRAREB DM A

Wge 2T o 7288, Ny FZ7)y 7L —= 071, FMDRIDICHERZ RIZTE o/l &
S L Twb (McGowan et al, 2007) o
Rakobowchuk & &, FMDIZ X 0 2+ & 7z MR EEIMAE EER IS, i1 b L —= 2 7
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Figure 2. Relative (top)and
normalized to shear rate (bottom)
flow-mediated dilation (FMD) at
Pre, Mid, and Post. (Rakobowcuk et
al., 2005b)
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Figure 3. Changes of mean brachial
artery diameter measured from
leading edge to leading edge in the
brachial artery as calculated through
the cardiac cycle (integrated area
of diameter over time curve) and
measured pretraining (Pre), at 6 wk
of training (Mid), and at 13 wk of
training (Post). Values are means
+ SE. *Significant difference from
Pre (P < 0.05) (Rakobowchuk et al.,
2005b).

Ao TCOEAL L o722 & WS L Tw5b (Figure 2),
LALZ2s, HHdN—2 T 4 v OmEREE R $
COML—Z YT HEICEY, WMLz 2@EL TS
(Figure 3) (Rakobowchuk et al, 2005b) o

INHOFRIE, BRWICKE ZERZFESPS Ltk v,
TR HIE, B MLy ZRIMEOREN - e
L7 THRREND L0 0 TH D, EBIC, LEFFOILT
BRMEI Y75 AEHN L —= 72X eET 5
LWV HE D H 5 (Anton et al, 2006), & SIZERIITOHIRT
W, G BT B LR o0 R B I I & SONG E FE I oD
WRIMFEEE, B L—= Ik ) FEICHE ALz &
LIS ST b (Kingsley and Figueroa, 2012) o

AT, REES), T bbb EMAWES -+ L —
SV DMEREICBLEITIRELRFTSINTETWVS
(Kawano et al, 2006; Figueroa et al, 2011). =iRERTT b
L—= U 725 & T3040 o B X B 2470 L5
Bk T4 T AODT R RUWENLEFEE BV TRED
57z (P=006) (Kawano et al, 2006) o & 512, HBED—
Fv MBI — = U JICEBERRMEER) & NS 5 & R
THDEIRAT 4 7 A APFABEICLFE L2 L HEINT
% (Figueroa et al, 2011)o SO X IZEAEW R L —= >
Tl EOF R & MGE L 7RI A, SR E RS
HERIFRETE %,

L Lahs, SEORKELZEZ A, L) EMED
i b L —=>r7, Bl 2 1280%1RM DL F i T & B 25 s
FTLOLETH L0 IEEMPEL, TN 212, wETIEH
ORI N L — =2 78, MEREEIC I TRED RE S
NTETW2, 3r AOoWRER D ML —=v 7%, F4H
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—EE TR S N REREERE (baPWV) (Maeda et al, 2006) %, #ilkz > 774 7 >~ A
(Cortez-Cooper et al, 2008), & %W IZERA T 1 7+ A (Yoshizawa et al, 2009) % 03 & &
BWEWVIIRENDH L, —F, BT A1FEMOMI ML —= 2 T ALY, BE
IZFMD2Ser s L7z & v ) i (Olson et al., 2006) %2, HEFHE DR E % 12 & AZZEIRER T b
L— = U ZIEEEZE ObaPWV E FMD %83 S 8728 v ) #id b & 5 (Okamoto et al., 2011)
FIARIS, 438 &) WA O RIRERH ) b L —= 2 71, K OAEEEDFMD %t
FLIHE VI HED H D (Dean et al, 2011)

NI —=V T IHE) DL BERAT 4 72X, BIlRZ > 74T VA, 5121
FMD CFHili S L7 IS P ARRED ZAL O Rl 22 A2 A ) = A LFKZ L b Tniwn
B, R N L — = v OSSR IR B A B RN E S A HIANC R A 2 Eix K KIS
T 5 (Pratley et al, 1994). SEBNZ, BIR L 73R ENE, 7 N L) o IE I
ZHIEEE LT, BIRBEICIERL, BIIRAT 1+ 7 A AZEALZ L 2 DG ST 5 (Failla
et al, 1999)c 7= A MY 774 ¥ 7, PEEH - JEERITIME OB A AEIRY B 5 2 &1
X <mesnTwsb (MacDougall et al, 1985), NS DOEMEDIME FA 20 ELITH) 2 &I,
BHAR ORGSR & 2L S 7255, BIIRA T 4 7 % ADBEIRR, UGS TS L 0 I SIS 8
i 2RI TS D L. ZOWHET LT -2 0MEKEVIIZESH L. FEHEOHT
V==V T afTole V=71, BIRAT 4 7 A ADEALL 7228, FEH0/M IO ML —=0 7
BAT ol — TR, HENFZEDAT 1 7 3 ATEAL L 79> 72 (Okamoto et al, 2009), 10
B D725 2O AIET, /VITERT) VIE BRI NL—= 0 T — T ORAE I
MU7ze ZVZELRTY X OREDS, SEMBGEBIL NV E KT 52 L3 CMbNTBY
(Seals and Victor, 1991), ¥k L7z / VT E R 7Y Vil 2 HHF O L ARG B o 8 % 7R
LT, COMR, BIRAT 14 72 ABEALL 720D Lk, —T75, HiibL—=
VX D ERMBIEAZE D S 2 WEIE S R7ZH S 2 SN TR WS, EiE OBIIRMEE I
L= Y ZEICBEIIR T LTB Y, ZHUECELZZETRR SN o/l ) RN H %,

INSE L DBATIIERER AR T XL, BN ML ==V FOEIRA T 4 7 2 ARME N
WREEZEALSELDE ) NEV) T EIZOWTIE, KZ—FHL-ABEPHELNTOH RV, —D
DUREMEE LT, i ML —= 0 7 OMEBEREICRIZTZEL, SHEHR2ZER, fl 2 (&)
BREE, WL 5 NAE, GEEIARE, MR R SICEEEI NS v L),

4. MRFRTFTOHBEAIL—=Z2T

T ANAAR=VEZLEOHNA KT A4 2 LIUE, LK E 8IS 070% LT
MHESE I N TV D (ACSM, 2009)s L L7AadS, HLEED N4, BlZ21E, EliE1) /e
FOFEIZIL, COL) LEMEOAMEZRTI LN LITLIEE L 22 LdEZ N5,

FAETIE, THb2 M L—=r 7 L CRBEO AR ICMRHIBR A M2 72 b L —
SUTHERENT, TOEI BNV Y TR AT IR, BRAHRR, f I AS A
5L (Abe et al, 2006; Shinohara et al., 1998; Takarada et al, 2000a, 2002), & & 2% O#5 1%
ERRIER D N L == v LT A3 8 TH L W) D A 514 (Takarada et al, 2000a,
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2002) o

CONV—ZV THEOT VTV AY V& — FIZRZHELESN TN 5 LIEE 2T, it
BRI, B Rf M 2 SI2 &), TR EATHL Z P TFRHEINDS, L Lads
5, — MM IR IR A T 20-30% E A 5 & DU MLE LL_E o) M I BRIE & FI Vv % & & 3%
&9 TH% (Manini and Clark, 2009) IR TSy, FIRERIEHE S, BiRID
MO D AIELTAIRREIZ 2 B0 T DORER, BEHWNICRHED TR L, EHHMEIEIR S
% Z &127% % (Suga et al, 2009) o SEBFE THE, 3 72 6 MK dllBRBAAE AL, MBS ) It
IR S, MEIER & MmEnAaA 5 s 2 &127% 5 (Patterson and Ferguson, 2010)
MRFIRT TOFI b L—=2 7285, ZEHBRES 263D, 2DOAH=ZALIEIAHTH S
25, MEHIR T IcA& CAMREEY, 728212, 2L 7520 VEROKE, &Y VRO -
-, HNpHO TN 722 EAF R KICEAFR T 5 & ST 5 (Suga et al, 2009) . SRS, 4 134:8
MEVH)EHEO ML —= 2 7 ADS, HFEZHBEREHIEREZ L7261, S6I8ML7
B RMED S INSDEALDTZER MY T —
' Ko T2 EA2#E L7 (Figure 4)
(Takada et al, 2012)

MR T TOBmII ML —= 75, I
BRI L) RRBE RITT 2o
WL, BHEER ML=y IR ERI
BIZTwBL D S ICRME LTS
L9 TH2D. L2Lhs, miktlR%
BAML L7212 A & LA B I O FE i<
Db oW, MENET VILD 2R L, 1
FILRWE TH HNOD 7wk %3 REE
(Thijssen et al, 2011), & 5 IZHAKIMEL
RIE B ES) %I S L Tw b (Naylor
et al, 2005) & & 205, IMFEHIR T ToEH)
Figure 4. Relationship between baseline MCA (top) and b=y 738k T T AT A,

1-RM (bottom) increases, Pi increases (A and C), and  EjffR AT 1 7 & A, MENREIEE VWo 72

pH decreases (B and D) from rest and after 2 wk of St Bl B ) = 7 L S . JRoyY S
low-intensity resistance exercise with circulatory occlusion AR | AP & & 70 & 9 TR I 2

(Takada et al., 2012). TE LW,

r=0.876
P<0.001

MCA, % increase from baseline }»

1RM, % increase from baseline =

° 1;) zlo 3cl|
Pi increase from rest, mM pH decrease from rest

5. MAHFBRTTOHEA ML —=2 T L MERKEE

Fahs 5 1%, MR T Co—@PEo BdE S X O HES 2 MK O 2% b 312, 8
Ra> 7947 v ADUFEE 726 L2225 L Cw5b (Fahs et al, 2011)s 2D A S =
ALZDOWT, o iE, BT COMEEBWETEAL, HE L L TaG Mo BAREMEo
BREARTER20TEZVLEHEN L TW5E, —J7, EBERER MRS 2235 7%
5, Renzi S ZEMEOMFHMEHIR T COAITIE, MmMEHIREZ Loy b o— V8T & g
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L CFMDRISAVE BIZEALT 2 2 &, &SIt EHFIBR T COSRIT R OIME, # AR i 15K
M@ﬁ%~%kb,~Emmi%mET%Lt$%@@%:VT?%?VXG%%%%%@
AEICELA-Z L 2HIEL TV 5 (Renzi et al, 2010),

WL OPOAIZETIE, MEEHIRE T CoOEBILMAE R IR IZE T RITS vk wn)
WAL\ Kim S Id, BEBME RIS L 7238 M OKFREE M HI R T s, #Eik
TR ENZERT > T IA4 TV ADEALE b6 8 hh oL LTS (Kim et al, 2009) o
AR AR 2 RIS L 7248 o EHRIR T Cofdy b L—= > 71, KBRBIIR & SHsh
PR CHE S NPWVICHEZ RITE o722 Lo LCwb (Clark et al, 2011) .Fahs
5%, ==y A A A3 M 2 S6 BB HE R L7228, SETHIZE (Kim et al., 2009) [F
e, iR > 7T A4 7 v AL L o722 L 2 HUE LT\ 5 (Fahs et al, 2012), BUBRE
W I, L OWFFETIHREREE (30%) MEMERIBR T THXYF 7L A TiL, SEkoa > 7
FGAT Y AFEASEDLZ L3 o720 00, EEEIMRHIEZ Loy F 7L A2 TIEEk
A TIAT VARELSEZ L ST S (Ozaki et al, 2013) o

INHADDNAMETALNEIRT > 7T 4T » ABNMRERHBE N CoOmI L —=

TIENWEL eV EHER R A A LIAHOEETTH LD, —2DHHE L
TmE%wwﬂﬁﬁﬁ%i%ﬁé MR PERIBRZ: L CRER T ML — =2 712X 28k 2
YTTAT v ADEAL, RIEMEIEE O E N L 2K #ﬁ®ﬂfiﬁ’i%%@&éhf
W% (Pratley et al, 1994 ; Failla et al, 1999) . JEATWIZEIC BV Tld, IFEHl R T &S A2
D EHEREOMTEIIEL L 2h o722 L2 E ST 5 (Kim et al, 2009, Fahs et al., 2012) o

S, MRS ) 22 LIChrb o TEHBRT > 794 7 v AOZ L ML —=2 7 A
FONGERROMEZL L BB 2 & v #HiE0d % (Ozaki et al, 2013). 25 OfERIE, +
L= IR AL BIMEDEALYEIRT > T4 7 > ACRELEEL RIZTL TV A HE
MERETLHDTH b,

Ozaki® &, EEE % AR IC10EMOMEERIR T TOHRT ML —= v F52fTo T, £
OFER, FHERIT > TI5A T AZID L=y ZIC X DV EFICSE L2 L RS L TWw
% (Ozaki et al, 2011)o Z OFEVEKE VO, ML — = ZHIB AT & R L TR
x:& B LT REDI0%D IR L IETH 722 L ThbHo TN E THRER M) M HE

FAFTT BT OWTIE, Parker et al. (2010) 12X DI EFIZLLEZ SN TW5,
iﬁ)G)mwxFvzmﬁ&uﬁ%:yfﬁfYyX@&%t%%ﬁ%éﬁ,:@@%ﬁ@

o " % HRERLMEIIBWTOABD NS, (2) FkIZH
L i HOBPBIEIE, HREIEBOTORBIRA T 1
g 7 TAALBIRT B, (3) AN E) A ICHE
£ s IS UHE PO S B & Bl L TR B W CsEy

5 ¥1T T2, VoD EFRRENTVDE I ERD, &

4 BRELRAHIET Y ADERMPLETIIH H 7%, 1

3 ; WEHIRTCTO ML —= v ZidEmEics v,

. Prefine PorTERIE Y )HWTH LWL ER NS,
B T e MBI T OB b L — = 7 #FMDIUS
(post-training) of exercise. Data are presented as WRIFTEHEL WL OO THIE I N TV A,

mean + SE. *Significant vs. baseline; {Significant
vs. CON Arm, p<0.05 (Credeur et al., 2010). Credeur 5%, 4D/ F 7)) v THEEZ LD
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FMDRIEAHEIZEAL L 722 & 235 LT\ % (Figure 5) (Credeur et al, 2010)

—7J7, Hunt 5 (348 0Ny K70 v TEEZ L), FMDRISIEEIL L 2o 7225, Lhigh
PROZFERNERE, b b, 2R & R RIMEIREOIMEESAREICH AR L L2 L
TWw5 (Figure 68 £ 07) (Hunt et al. 2012) . & 5 1CHunt S I3 R EE % NT, ML —=
Y7 26 AN IER LT, 28 M S SIZEHICHET L7245 R, FMD SIS &) 028 4
THEIZWEL, ZORBAICHRELZZ L E2HE L T 5 (Hunt et al, 2013). —J7, %
RO M, RAMEIRREOMITE B L OCBMHIME L~V TORREERIE, L —= > 7 HH
OHFGEE & DI, AR L722 L2 HE L Twb (Figure 8) (Hunt et al, 2013).

-~ BFR arm
Interaction: P=0,019 - CONam

|

a
£
*

~
in
8

4.40

Resting brachial diameter (mm)
&

2 Way ANOVA -= BFRarm
Time: P=0.002
o P-0.09 -0~ CON arm

" Pretraining  Post-training  De-training = Pretraining  Posttraining  Detraining
Figure 6. Resting brachial artery diameter measured Figure 7. Maximal brachial artery diameter
pretraining (week 0), posttraining (week 4), and measured pretraining (week 0), posttraining (week
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Figure 8. Popliteal artery flow-mediated
dilation (FMD%) (4) and maximal diameter
(mm) (B) measured at weeks 0 (pre), 2,
4, and 6 (post) in blood flow restriction
(BFR)-trained and nontrained contalateral
control (CON) legs. Values are means = SE.
Significant difference from pretraining (week
0): *P < 0.05 (Bonferroni -test) (Hunt et al.,
2013).
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Abstract

“A man is as old as his arteries” was a favorite axiom of William Osler (1849-1919), sometimes
called the “Father of Modern Medicine” and to some extent accurately represents the effect of
vascular dysfunction on various aging processes. It is well established that regular aerobic training
improves vascular function, for example, endothelium-dependent vasodilatation and arterial
stiffness or compliance and thereby constitutes a preventative measure against cardiovascular
disease. In modern aging society, sarcopenia induced by loss of muscle volume in aged people is
becoming an increased problem. However, aerobic training is insufficient to inhibit loss in muscular
strength with advancing age; thus, resistance training is recommended to prevent sarcopenia.
High-intensity resistance training has sufficient stimulus to increase muscle volume and function
though this type of training increases blood pressure during exercise. Since elevated blood
pressure may worse vascular function, it should be considered to do high-intensity resistance
training for elderly. Alternatively, several lines of study have provided compelling data showing
that low-intensity resistance exercise and/or training with blood flow restriction (BFR) leads
to muscle hypertrophy and strength increase. As such, BFR training might be a novel means of
overcoming the contradiction between aerobic and high-intensity resistance training. However,
it is not enough evidence to obtain consensus about impact of resistance training either with or
without BFR. This paper is a review of the literature on the impact of resistance training with
or without BFR training on vascular function, such as endothelial function, arterial compliance, or

other potential factors.



