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26 (R ERIME AR, - WFSEAE RS - BLEE) = A
B L (MBS EI R 600 MET-minutes/
week) * 8 15 B BTG B (AR B S ) &K R
8000 MET-minutes/week) & » 21 FLA7 e R
1K 14% » MRS IBRERER 21% o AR5 WFFE R I
R BERR SR SRR ENE 0 A EE> 8000
MET minutes/week * {/5 9 28 2 F AL e B8 & TE IR
I3 JEBs o+ SRTT SRR A RE R R B B
GBI E A E R 3000-4000 MET-minutes/week
R

ifi 59—t G5 71 55 RiiHE 1 1Y 2 & o3 A
g8 HMET 6R —A 35 BERIER
TG RE 2 BT ST 5 5 A B3 3,985,164
A o TR EE R BT FC B R ATE 69011 A 5
WFFCAE SR - BN S ih B & b - S
EEIRE R EE - IER T EERAK 17% > [F
RE— it AR IR TR B BTG B R5E 5~ 10~ 15~
20 i1 25 MET-h/week * J&¥iE 5E (= 3 43 Hll B ALK
12% > 14% ~ 14% ~ 15% Hi 16% - B FSIE8EfE
7.5 MET-h/week LA N5 » B8 IE B &0 1
MET-h/week * FEESE U JEBSEEEAKIREL 2% » 1M
B R8IE B EAF 7.5 MET-h/week DL F3& » S H8E
BN 10 MET-h/week » JEiE 98 U JR ik [58
1K 1% -

i 7 35 7% BT 92 180 35 69011 7 9 JiE I K8
Gy BURIE BRI S BN - B iSEE R
B K B E 17 3 7 FEL - R 3 1 g R {1
22% » ifi B BETE B R AE 10 MET-h/week DL »
FFHANN 1 MET-h/week B #STHE)E - FHESE LA
L R 2% > [FINF BB B /= AE 5, 10, 15, 30

BR A

PR 78

Eil 50 MET-h/week # + J&iE 56 U JEUBE 43 1] A
18% ~ 25% > 27% ~ 30% £ 35%!° » Friedenreich
(2016) 55 AR tR%E 3 26 =G R ERS B 18 TEE)
= EPE AR e - SRR RE
Bl /N PO B B R KA A
B EIRIE L CREE 37% KB ER
DRI 0 SRS EI R R R -
Rt ges B s T G i 1 2% B R BB - 43 R A
38% ~ 23% EH 40%!'! »

B8 I 5t 2% T A A [0 g B 3 55 43 BT T S
A W R Y B B R A R — i AR
FEEE T R A LB - LB B B 5t
C b 2 > 2 EFE B AR A 7] &= 25U (dose-
response effect) AEL G2 » 17 It B 52 5 P s 1705
AU R - R E R AR EAREA LB SR U R
ST — BRI — AR E SR R
8000 MET-minutes/week » 3 EA5 RE{LFEREIE
JREE SRR - HREN S EEEEE N
2 3000-4000 MET-minutes/week * JEIiE 17 17 G
B e B s R M AR A FUE B RA S S i8S
B » {H4KIE Friedenreich (2016) £ A BIWFFCHE
& » 3600 MET- minutes/week 1B iaiGEl& »
EHEIEZE B SR B R A AER 1 s AR
[l EHEL L & o3 HT i 5% » B R A B EEFE R
A Fe Tt FETR GRS - BiEs
BONFRAIE R e AS Ae  HEE BT RE ~ &
HE#MRTT » EEENNSEEHE AR E KA
B RE 77 B R RE SE LU

1 BB RE TR REIE Z AR 3L

B 5 e I B & B g 2 T 0 IR RE
(cardiorespiratory fitness * CRF) » B I uft & f&
TG B B E RO ST RS e - S S R TR B R R
i R R R B SR T RS fE L i RERR AR L
B BRI HETE - BENCRFEELS
I A  FE e i 1T 96 T e - @11 2015 AR R
16 R BB o e T — i Fe s » WF9EA
B L 13949 £zt & 55 1 JE R R bF 7855 » CRF
(cardiorespiratory fitness) LU KA RE & 43
53 AIAE 1971 F-Bd 2009 5 DL BEETHI & -
B KB A RE T AR 1Y 20% Bl CRF #H - A



T I I AT A E S I AFAT R 15

f 40% Fs+H CRF #H » 1M1 & =9 40% Ko=) CRF
fH s WFFERTR AT - B CRF #HELEL » & CRF
FEL R FE it e B s s L R LB 4 TR AE 55% B
46% » T i A% B Il = 22% 5 T B i 43 AT A
R TRAERFHAE CRF @ BHEHEE A B ZE R
B 32%!2 -

SONEEFRAE 2017 1 — 1 HR R AR
BERSE - BF9E A B SEETIEHE 1997 L 40-59 BRHY
F 1% 26.2 4F » CRF 128 DAE S B _F 52 gy i
AEFEFRLLE RIS E (sum of work divided
by body weight, ki/kg) 2KWE 43 » LoliliEAE 1 #5R
<118.9 » 2 K& 119~161.4 » | 3 F Ky >161.5
IRI& ST A LLER CRF SR B b AR e Y o B » A5
REEH - Bd CRF 26 1 #kEL# - CRF 55 2 #lebft5e
H S R R RO G A 5 70% ~ Bl 61%
Bl B JEE 5 68% > CRF 26 3 #hchif et & - (K
JEEREIE 60% 5 [EIIF CRF SEfArf il - e R
o N s e A Ve S TN

53—y LIS 60.5+ 11 5% 5876 iRk 5Bk
HIBTSE » WHFEHE 52 CRF £F 1992 £EE 2012 443
FHIE—K > SFHEHE 9.9 4F (range 0.11~26.8)
WFoeAs R 2T - e Bi5 CRF 7T 1| MET »
FERESE U JR SRt A 5% © B2 CRF /MR 5 METs
B BIF 52 5 52 LE % - CRF H 25 B i R A BT 52
B ISR T R 43 R 26% B 46% » 1K
CRF HURFHEIE BRI AP (population attributable
risk) 15 1 6.6%' 5 ML #8E R R85 &5
M (25.0~29.9 kg/m?) ELAERE ( > 30.0 kg/m?)
Bl CRF /]NfA 5 METs HURF 9 5 52 LLik - BE &R
H M CRF BRI TCE & RSB R
B o3 HIREA 48% B 79% » MRS E ALK CRF th
RN I E G - BEE R U R 43 R
55% Eil 83%'° ; Schmid & Leitzmann (2015) FlJ
FH SR O (R BB BE &5 43 A7 73 » im0k
Y HIIE TR SR MEEE & T 71,654 5%
$H5E 2,002 FIFEESE T E B - T8 HERE R A7
#16.4 5 0 WFFCAERZET CRF (cardiorespiratory
fitness) ELIFIE oL 1 JB\ Bt 2 B s Z U A =0 & fH
[ (strong, graded, inverse association) * Tfij iff 92
TSRS T RIREER - HASRMARP O
LE#EHEIN S CRF T E 2 FSiE S C R sy B 25

% - HLEAT CRF & » FiE S8 oSt By
Pl sy SR -

SRS R ENTRF I AEAY TS

S EN £ B 18 17 B Y B R B T AL AR RY
EB FTRERE R A fa ks K1 Bt S iEEETE
W73 e i O B T+ 5t 2% B 9 G it 26 S0 EE A PR G
T EEES AT b S e R R
3% insulin ~ [ (3R estrogen B fiF 2% G B Y
ARKT -~ THPGIER - BSFRE DT - R
R~ TR R AT RE B[RRI 5 3 ¥ A REEK
YA RBREERR T R @@L i
e - AMEEIR MR LY BEEFHER
ST A KR A I g 208 e s S M M A RO
IR IR S ¥ NIEy EYNE O R/ e
fR » BFgE A B LA BTk — /N R ALY I
I+ BRI vIGE B FTHYIM G L - & BEUEEI R
IHIREEEYNG = B2 il R o - | K HIEZI R i)
T TIRE 52% - Hig s i CE B iE T
54% FIERT 'S 5 S oS0 728 1 P ek Y s BE i 5
FIr g Z2 45 2R - 98 AN B2 8k 10 AL 55 1
%52 » DL 50%-65% VO,max ( IR AR )
o B IS B 1 /NEE (VO,max 7638 E) A THiTE 5
B EREIHAE ~ FIHRAERE s V2B
Volume * "0, J& Oxygen ; [l max ;& fix K °
VO,max A2 g5 #R A TisEIEFERETT
SR (ml/kg/min) SRR ) » SEB) 2 LI B K
BN —RE 52 96 /NIF » A5 SR th B B
R AYIM G EA I 31% Eag a4 Ko
AE " SIPHEREIARIG IR KR A B EH - 5T
AN B DISEREE B IaHE 6 i H 82 09 2LA R A R it
FUE5 o K 2 /NESEBEL (30 min warm-up, 60
min resistance training, 30 min HIIT spinning) » £
PEHIRHEF IS 52 - 227 IR Rl A I 375 A L e -
B B B 2% 17 R RB Y I 15 B 2L A i —
FiE » B 9.2%-9.4% fAIE R 20 fiI%K Brock
REHIWTE - HZE N B 6 M IS ST
6X 1 min + 6X 1 min =58 FE [ B RGE B 1% -
AN E A B 2T 10% EHEI R MERIET
WA — R E R - R T M Al 59.1%-78.5%
ARG SOMNENE LIRRIEAER » DL



184 RARF

Fe G RGN A R T & » S5 ERA R
DI E SR T~ AE BB IG5 1 H B
b o BT E 5243 e 37 Bl B B R U B A
VL RE B FHAETT = 58 FE A BIGEEN 1% (4x4 min at
85-95% peak heart rate) FYIMIE » BLAEHERETIE—
RERTEE - RIEEBNH ST — Bk e 50 B R Akl
TR R 3 GEAE 4 JA - LI A AR B R
B AFIRFIUER - B TTRG RSB BN 12 V7 HIK 5

MM - ] DU R EAS I i B s - o

BRF B B 1% 120 43 S ISR AT I 37 I L 3 52
n] AT HEER VNG - E S EEYE -
a] LUE S R TE R A o o = s S
RLFFIRFIINIG » ARG RECER 22 -

B Lo AT FCh s - ABEEE)
P WL A B I R v ey B B B 5 9000-10,000

LERI R R LS ~ BRIG USRI RS Fy g
WP 3 B At 2% 2 B RS R - BRI
EHEEE - MBS - K185
THE) I (exerkines) » B LHEHER T EEAE
FYEEE 2 5 A - AHAR - BE - HEA
HRMATERE B ~ A HDhHE I e B ) £ 4
Py RE B A AR A 0 S 24 5 R §5 R
H (calprotectin) * ‘EH3& (osteonectin) B & &
I 2 I A I 14 43 WA EE T (secreted Protein acidic
and rich in cysteine, SPARC) ~ oncostatin M(
fiE 32 M) Bl Trisin( 5 2 3% ) S VYRR L P 2835
T REAE S Bl 1% 11137 Hh 00 ) e el 228 e B 50
MR C - i EE AT 2 fLMEEE
Weeskie g BT A B Atk 2 B O RE HE S A I
/N3 F R4 (micro ribonucleic acid, miRNA
or miR) > %1 miR-133 » miR-221/22 » miR126 Ei
JiE& 328 #1111 [X] ¥~ (tumor suppressor factor) 5z {&
/N3 F 1% (pro-apoptotic miRNA) let-7 55 »

BR A

PR 78

o, W B 2 THE Bl 5% L 9082 01 ) P 258 e G
FEAIIEYE C R E EYE (Dufresne et al., 2018)%°
(F—) s KIEETEP R ERE T LA By

— ~ SRR Efy PR 37 R T T R I R R Y S
[KI-¥ (exercise factors) + ELAG 7 B[4 H A s
THELS R BGREA CIER

o RIABEREE) A A R R B E S
B X7 AR AR 3 2% ~ THPGAERYE - B RHPIE
(Dethlefsen, Pedersen & Hojman, 2017)*7 °

HA IR A B Rkl

R L AR A E - IRBEAE
WFEEE sl » BB AR EEEEIZ - il h
P B B FH I BOR » A e dm B — 2
G LA % FFfm 5 20 ¢ Idorn & Hojman
(2016) HR4E — Ry BB Y) B B se B A5 R 3%
T - SEEIRF A BE H TR (natural killer, NK)
F i o 8 B- B LR EH SR (B-adrenergic
signaling) B 5 X W3 1% (catecholamine) FYAE I 1M
HEAMRIEERF - AL eI LA R
IL-6 ~ TL-7 ~ TL-5 ~ sl A 1y i e i 5 0 F B
R PR L Rk e Lt g SO A8 8 T 1L 8 8 37 0 7R
B AR T A A B4 o B T A TR RH AR Y - T
FEANE - ST TG BRI R AR - T REth S B
iz — 2% ; Thomas, Kenfield & Jimenez (2016) ¥£
BB EM IS - fEAREB) RN A R iR
(K7~ DNA (G FEH#EE N ~ HEERZ RN
1E{E# (androgen receptors coactivators) ~ HHELYE
U B A R P R 7 - R SR~ R
ERMEE ~ R~ AALB T PTEE LI E
HENAACYOE - DU RS - REREE
TEREdCSEEN MRS R S - A EETH
BFFEERERT P REREH] 0 -

Koelwyn, Quail, Zhang, White, Jones (2017)

x—  NRERRMBPEENBRER - #RABITEMERERFRIRSDAR

TE& BRI RIS A E

Huang et al. 2017

calprotectin » SPARC * Oncostatin M » irisin

Dufresne et al. 2018 miR-133 > miR-221/22 ~ miR126 ~ let-7
Idorn & Hojman 2016 IL-6 ~ IL-7 ~ IL-5
Koelwyn et al. 2017

PI3K signal * monocarboxylate transporter 1 ~ T cell ~ NK cell * tumor-associated macrophage
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The World Health Organization(WHO) defines elders over the age of 65 as elderly. Cancer has ranked first in
the country’s top ten causes of death for 38 consecutive years. When the elderly population accounts for 7% of the
total population, it is defined as “aging society”; when the proportion of the elderly population exceeds 14%, it is
defined as “aged society”; when the proportion of the elderly population exceeds 20%, it is defined as “Super aged
society.” According to statistics, the ratio of the elderly population in Taiwan has reached the “aged society” standard
in the year of 1993. The Economic Development Council estimates that it would be more than 14% in the year of
2018 and became a “age society”; in year of 2025 then it will exceed 20%. Super senior society.” As a result, in
addition to the changes in the social demographic structure and the increased burden on young people, “exercise
medicine for the elderly”, especially “medical for cancer of the elderly” will be an urgent and problematic subject. (J
Intern Med Taiwan 2020; 31: 180-188)



