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Bl S (FE A HAVHFERE SR TH R > M H
A AR ELE OB AR
FZ— (lvy et al,, 2002) - HISHEH =
BmiHE - TR AR A AN D8
U EE (Ivy, Res, Sprague, & Widzer, 2003) -
fRitz 4 BHAEOENBESES) S &
FERIHL AT LLA RO HILAEYAE S (Saunders,
Kane, & Todd, 2004) - #HEHFEEH % > 0f
LU T BERY T2 » R AR R B T B
B EENALERE - &EHLAE TS
% fdE % (Best & Crawford, 2017) » il
AR I 7 2 (R AR i PRl B L A B
BE TSR 2 B E B A YRR (Sefton, Yarar,
Berry, & Pascoe, 2010) o $ZEERY =T 1]
DAGE NHY B8 R Je B0 0 > AR B E
Safirai st - BE A ARIREREIZ
B A 1% 1 R A L DA B 4 1R 15 DL S g i 1
AR (Haas et al., 2013) ©
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SEHLIA B B R A I B B R U AL AR 55 - &F
&S0 (PRESHY ~ #HH4E » 2005) -
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R EMERHARDNAZE - HE—X
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B IR 8 BRI A EZE -
DRI -~ AT [ i S 725 48 [ R 3 79 SRR
T e GRS BT
5 0] e e E 1R LA 55 TR B T
BRI I Z AR AR 0 iR R Z
FRERTZE T (A B -

Al ~ S B I B A R Al e
2 ) £ K 15 1) 5
SeRibTEdE H o TR BB ek in A D

BEEOE (EEHERIEER 20%) FIRELL
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A kD = B 1% B ARG (Tvy et al., 2003;
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Ready, Seifert, & Burke, 1999; Williams,
Raven, Fogt, & Ivy, 2003) -
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Saunders et al. (2004) BfF5¢ o 2% 25 fE A
IR 2B HY S &R T akH L B &
ICEEIEEL - RES LA 25 LN R G
IEFEINE - R E BTy - B
FUINE OB 2B W A eURB AL R 25 BE 5
HIWKAE - # iR R BRSO 8E Ry 1
HZE - RBEEENIE 08 B fH T o HYEH
IMEOE S EREARE S Bk —
MRy R Bl BB 355 ml A
26 g FEMA > (5 7.3% 0 BESTINE QERIAY
B 355 ml 526 g fERE > 5 7.3% AR EH
' 6.5¢g 5 1.8% ° (Saunders et al., 2004) -

Eﬁ@EEEﬁEWﬁWW

HE e GRS FE R E B
BIFREHRE MM o & B A EEE
I - 15 A BE E B BE & R (R4 50% -
FE SRR R IO S 3 | A B =& L E F DL
AT & R 3R (Jentjens & Jeukendrup,
2003) o 1£/\/NEF N RFEEFIZEBIRE T 0 FTRE
EREE AR (Betts & Williams, 2010) © [5]6F
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BT L BB T

FRHLIEEFIE B8 (Moore, Camera,
Areta, & Hawley, 2014) - B[ 55 HA P 18 45 5K
I AL PR P B 9 7T P 1 2 1 S B RE JTHY
FORERZ (Alghannam et al., 2016) °

=~ EREE R R I R s

MEEEAFRNEDEMT  FEEd
o {5 5 R FR T A PR B SE 1 (tumor
necrosis factor-o, TNF-o) [ [F o FEfEYIME
EERYIFE S - BB 22 2 1K ' TNF-o
HHEE N AR EB) & U/ N8 2 1
A B I (BB (superoxide dismutase,
SOD) fIHMEK/1VE 6 (interleukin-6, IL-6) 17
HEE LT - LR ﬁfrt%fm)\ﬂﬁ)ﬁﬂ%ﬁﬂ
VU3 - B DURES 3% iE B B RS EY &
ThE o ZAMm - R S i R Tm]\
K& HE ARG K TNF-o 152
i) (Beavers, Serra, Beavers, Cooke, & Willoughby,
2010) - FHHP—{EHATE R AR > 1E 60%
B KRS E (maximum oxygen intake, VO,, )
S NV E TR R 1T 60 7y $# Y iE
B> FEEAE 90% VOyu, NHETTH 25 I -
ST TE YT B 0 E B R A i Y B A
P ] {5 i 738 10 84% » A R AE 4% 1= 5 [ By
HEA A 55 (Ghosh, Rahaman, & Singh,
2010) o
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HOTHY THEEE ) —FR PR (FHW
W) Fb (HHALK - udtam) Aries]
Y TP EER > AR AR
BZUAEERESE | ( FEE - MEERE
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A > WS RANC  JBFERE
P EREEE > (FH SRR &R @Gt
2R g o HEAEE PRI E TR E O
S ILTEER) - BRI ER T B 2 B
i [B M TR B S5 P 20 AT 2 g B2 5 HL A Y ¢
B (hiES - aEE) « THERL
EBOHREG ZIEURER - IREITERE
EZeeee ) AR RS T BRATIR B DA
B U] TR R R HY R o BB 5 5R
PugEpTEE Ry (BRI E ) - Wiz dtie
FIER TR B B E 5[ 2 AR B TR
JEI > WSS EE > MERE > £ 5
BN o BESRARIR ( ARERS 0 2013) - KR
EEE (REZESR) - FHREBEERES
AL —EET [FREEEL (R4 - Mg
2000) © MHZEE ~ #HEZH AR MRS - 1¢
s EIZEE ( Bfpss 0 2006) - 2IFERER
IR T5 > EREHREHN (FE
TE®ET) M TETHEEL, - TRE
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AR ZE T 3 B - 35 1 4R 4% U fir F 5 | DA
HE BRI TES A% > /NRERS L g
AT DUA AR - SR RN » IR R
R » [FIHG A0 38 o ] 7 P (A B R 57
B ERAIRGE (2R E A » 2006) -

AT » B S Y E B PR 5 2t R A
P &L & Y B &5 & f80UR I B R B 2 E 0%
Z— W A ZE FENEARZERFEAIT
HERAT  FM - FA - FEFUHEDA
( ATRJT > 1985) - W& & B e B AT
HRAETRIFIGEARET ( BRE -
#FBUR ~ BRZE T 0 2006) > FBL#E SR 0L
TR 2 527548 & AT S AR P BEHY TS
% - At Z TR IRAISRHEER —EN
BB Bl P VRO A E AR A RE
S TS Ry T Sh AR - BRI B
HEHERL -
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BE o B FAE 19 Hh40 i S EUERR AN Per
Henrik Ling %% f& » 5% J B 5= 48 &) 12 EE 1Y
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Ivy et al. g HA Tzl 1.8 {72 Hrs & K B 10 1.65% ~ 75% Y VO, 57T 2 Hrs ©
(2002) 3 week ST min 17 B —JOEL T 30 min | — 2 ik & > 2 Hrs
76472 mlEERHITH - % FosEEN - B ERAK
2EERRE 2 Hs - 11 B 1 478 (% A & N {E 3.89
BISE —OETTR A 472 mmol/l ETEERIFA -
ml EERH IR - 2. REIET 12 /NEf - RGHIEREE -
3.4 7 7 F5 CHO-Pro A1 3. {% 1k #E&h{% 17 B &2 "C-NMR
LCHO - HCHO - s -
4.240 s WIAA KR IAME - R T
R E B VU TE AT T -
5. Bk CHO-Pro (80 g CHO »
28 g Pro > 6 g figHK) ~ LCHO (80
g CHO) HCHO (108 gCHO > 6 ¢
EGDIE
Ivy etal. A =B LESE LR Yy BRI RERET
(2003) 3 week S Bl > 20 43 gERAE—  1.45% ~ 75% VO, 2 813 /)
Ko BEREHRE I E I 7 85% VO,,,, B - W0E
85% VO,,,,, MEFEHLRHT  SAEAE 15 POORFREENRE > 5
P - B Z AR P R B R
2. filiFCHI % PLA ~ CHO - RIEE0 R i 55
CHO-PRO - 2. = (EERABRERER TR 2
AE TR AT 2 RIEFFET
SEEENA -
3. FHATHI Ay PLA Pl o 22 IR 5
CHO : [i%5 7.75% : CHO-PRO :
TAKAEE) 7.75% ~ BB 1.94% -
Saunders A 15 % B ME 1ES) 15 8% LA 15— 75% VO, » 12~ 15 /NI
etal. 2004) 3 week EfTHE %% CHO &5 CHO-P - % > B 85% VO, °
2.4ffi 7T dn £ CHO : PRO 2. @25 1% bEM% > L8 CHO
(4:1) - 8¢ CHO-P &Ik}
3.CHO : 355 ml A 26 g 3.5t F CHO BURFAY 48 % B
CHO > 5573%: CHO-P:  &8FK20 %
355ml 75 26 g CHO (5 > 4.7~ 14 K214 EE 7 FifsE -
7.3% ~ Protein 6.5 g »
5 1.8% o
Alghannam 45} ANEEZEI LRGN 30 oy R R s o BRI RET IR
etal. 2016) 2 week Jydlgkay A ##RHL CHO-PRO - HYARE AR HEAE
5B~ 14) 2. f#HHCHO12g ~CHO-P 1.70% VO, (Run-1) 755 4 /NIEHK

(CHO 0.8 g ~ Protein 0.4
8-

& (REC) »
2. £ Run-1 {2 1B PRAR (& A 55 g 4
TR G SR -
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x1 EEREEEEEREHTESEERRIRE AR (8)
W
(FR) wmH B wsess e A WgeseEt
Beavers vkl 3N HELR LERKRAIGARE (n= HE - B - 4 B -
etal. (2010) 4 week RIS 16) A MM (n = LM% - 85 5 758 BEOT
15) - WG 45 Sy st o
2T R L TS 2.60% VO, B2 ~ 177 45 77 8
3325 g 130 R~ 44y EHETE 3 S5 EE VO, 0
B30 g 120 RECHY  GHEPHETE 60% VO, ;mAME -
6 g 24 FELA-Yy 8 g32 3.3 15~ 18 474 ~ 27 ~ 30 4 -
+e SUERLA ~ K -
4. HELHAIT - (RIS, 4 hrs FAT -
Ghosh yskili 8B H MR LETE IS 60 75 BHRER 52 RAHRE
etal. (2010) 2 week HETEE 1& #ETEIREET B
D))= % 0% 20 7y gERE A 1. 60% VO,,,, TEERHIE » 60 775 -
w7 2.90% VO, (T ERES
2. AT Ry ¢ AT
( EHEARE 100 m1 0.4 g
K EHF 100 ml 0.5 g) ~
F>k (60 g CHO) ~ (2K
Bk TR A (525 g
CHO -~ 15 g Protein) °
WHIeE
(140 VA iiEi=t: F g e
Ivy etal. 1. FA&fE ~ FLBE ~ % - 1.4 hrs {8 CHO-Pro 1 » CHO & LCHO ## CHO-Pro #f 72 ¥f >
(2002) BB HAEBmE - #F 725 o CHO-Pro 40Min FFEEfE 73S B 1% AL 1A HF B 9
WrEERER T - im0 WA AR 2 /NFRFEE AT . PuRRi et ¥ CHO
2.VO,,,. ° FE e HREESEHESE
3 e 2 EBHARIMALEE 1 - AENE - WA - BICHORi R A
WrEERERL i e 5 R e
3. AR HA R - B BE £R i E5 7Y HCHO F1
LCHO JE #FHEL » CHO-Pro j2 ¥ HA i 11
FUBLRIE TR -
4. 7 WA HAR - HCHO F1 LCHO [fn 7B
Ivy etal. 1. FEhE - L ~ ke kMR 1 - CHO 1 70 7 78
(2003) M2 IEEEARRNTE - CHO &1 PLA #HLE - 257 EHE L, HEA

2. VO, ©
30 -
4.RPE -

. Bl CHO #HEL » CHO-PRO ZE-EJRS ©

. CHO B4 PLA HEL - ERE © 55% » B

CHO-PRO #{1 CHO #HEL » PEEE 1 36% ©

5.CHO : PLA [l ## 1 ; CHO : CHO-PRO
i ~ S RO RS - FEE - R
BF - AR R -

6. TEEEAEFEF - RPE 2 1 -

2w

TIEEE > SR
{5 i CHO YA &
M IPERE - (EIETEME
RECSZ YR AL A B
e
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Saunders
et al. (2004)

.BMI » VO, o, °

RPE -

MmfE ~ AR - CPK -

1. 55— 76 CHO-P &AL CHO 4R B el
1 29% -

2.5 2@, CHO-P 4HEE CHO 1 40% -

3. 4@ CPK | 83% o

4. VA R B BRI VO, MR ~ L
# ~ RPE ~ (ki #7252 -

TS TER
EELEEES
CHO-P # R Y 44
HESERENEE
F AR B E a1
HIFTEL -

Alghannam 1.VO,,.x * HR ~ RPE » 1. #H#EEE ST Run-1 ~ 2 fEZEF o 1. CHO-PRO ®] L0
etal. (2016) 2. Fgkgil ~ L% ~ i~ 2. JLPORFERE Run-2 &5 T RE4A1H - AL A BT I T A
B B £ - NEFA -~ R 3.[MUKA& E A NEFA 4 /NEFPRIEHE > 8 k-
o A I IAUC » CHO f1 CHO-P 2 fH 2R INEAE R g
3. LAY Hitkk (80 mg) - fiE7E 5 > Run-2 Fja MBI E = 2L - 4 82 FTL TAL B T
4.CHO-PEAFEEZ 1 > Run2> BEZE HAXKKERS
SR - T I 1 % 55 1%
5. 7% - JRZ 0 I&K{EH CHO - CHO-P #fz  [H -
S -
6. PR HHEER] » CHO FIFs AR
ARYFET -
7. RIREIB AR - Y458 RPE 510y —50 -
Beavers 1.TNF-a ~ IL-6 ~ SOD ~ 1. /40 TNF-o B3 160 - BEEIGFE R D AT (R T 32
etal. (2010) GPx ~ COX-2 - FIEF R o T T A DIA RO
2.VO,,, ~ HR ~RPE - 2. Z##{%{ SOD - IL-6 fit#iE - A8 3 IE R SR B
3. —HSHEIEIEET 0 3. GPx ~ COX-2 i T JE - BRGNS SR e
g T I REB R 4RGSR TN IR ERBATE4E - P WHBAKREA
MRFE - kTR B S A AR EERE IR 2 5 REA B B 1k MR
FEEs - TNF-a B8] -
Ghosh B0 e~ FRE ~ 1.90% VO, FE AT 1 84% KRR T EE 4
etal. (2010) BEEZE - & - 2. GRIPELR T, ~ R - & A DU AR 7 R R
2. VO, ~ 0 o 3R~ FOR—RER R B R I - BRI SS -

ELZRITIHH 7 30 ~ 45 ~ 60 7352 ( wBRAT )
mEr .

4.60 sy R BINAE S 73 - FOK ~ BoR—
REMFRENE T -

5. 50K~ BEPR—REMTARER 1 -

6. PR —KEMERHHT > BRERRE » 5
ITEERERE T -

7 AR AER -

8. e Sy ad iy » TR 1 -
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T EREE MRHE Gt BETE EMZE

x1 EFREEEENEHRHUESRNEZHEERR (8)

ERIAOR @ AT E R -

¥ ¢ CHO-Pro : carbohydrate-protein ( [#$H—2 HE ) ; LCHO : low carbohydrate ( {K[#4g ) ; HCHO : high
carbohydrate ( [=E4E ) 5 VO,,,. : maximum oxygen intake ( i A#EEE ) 5 "C-NMR : NMR Spectroscopy
( BREFHARFEE ) - CHO : carbohydrate ( Jif#%H ) 5 Pro : protein ( #5H'E ) ; RPE ! rating of perceived exertion
(HBEHETRE ) 5 VO, - peak oxygen intake ( FRZ 5 (H ) ; BMI : body mass index ( 5 #5'5 S=H5#
) ; CPK : creatine kinase ( H/LEZ 0% ) s RUN-1~2: #7712 HR ! heart rate ; NEFA : non-esterified
fatty acids ( JE&ERSE N EE ) 5 iAUC © incremental area under the concentration curve ([ ff i | 54 = i
f& ) s TNF-a : tumor necrosis factor-a ( JEBFIESER T ) 5 IL-6 © interleukin-6 ( [HMELF 2 6 )5 SOD :
superoxide dismutase ( FEE/EYE (BB ) + GPx  glutathione peroxidase ; COX-2 : cyclooxygenase-2 °

x2 REHEFEFK

R AR i EFEAA
AL ~ MRIEEE (2000) i P (B NES - JLgtam )
R (2013) FE] I (FriES - 5EE) (dR)
PR (2013) B FHEE ~ Ho| s fez (BEFIE ) (TRIU4E)
=5 (2005) =8 BlEHE (ZE PRI )
Department of Health, Taipei =% RAGERIE © (e (g (BEROE) 56 91 ~ 26 84 1k
City Government
Goats (1994) Bl 19 et R EE Swedish Movement Cure

BRCR - Atrea i -

(friction) ~ 1% (tapoment) ~ EE I % VKR E AL DARINEET MK
(vibration and shaking) - 72 7 i 75 =00 & i (Chatchawan, Thinkhamrop, Kharmwan,
1% BEFIRHI R g o ( MRERFN - SRS Knowles, & Eungpinichpong, 2005) > ©] [
2005 ; Goats, 1994) > B Ui EFoA i [E(KEE3R > 1871 9% )T (Rapaport, Schettler,
AR RE BRI R R E R & Bresee, 2010) » RELZJh > S ATHIHITE
SRR - A AR - PSR S T I B B
LM B 77 0 B 0 LA RIERE ERL ARG (delayed onset muscle
SR EWME —EEEN R (Goats, soreness, DOMS) (Holub & Smith, 2017) -

1994) - pLi%EE 5 A& MR iy th e VT e 1% T R it B 7 43¢ BB B 7 7 42 BE 1Y R [ 75
REPCEENEEN TR — - EEEET A2tk SIEPEERIEEN T AR
o R TR AR EBIAT E T RN B AR AR A R R 0 T
FREE ~ FEEN IR  EEHRTLEE (230 R B R E 0 T A T R A LB
T345 0 1998) - HEZAHAVEREIE LA E BERE S FANAREE
BRI ST 5T o RAEEB KRS FHIGBZI?@J%Z@ o HRGEGIHETE
SUUHE  SeRTHIRZE ST ¥ B B U R Y8 f B A2 ) A M S AR B T RS AR T TR
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WEE o EIEFHEMAALLS A ET) R
SR HIRAE ¢ PE TR N R iR T E
R~ R EE 5 - R A IR DR
HEEGENERITR

T ISR E S R K 2
EYEn
HE#ZERER L eE A AEAKR
GREBIRAFERTTE - €T 2S5 RETHYE
BREIH > BS TEHERE R EE K E 7 X
Z— FEBENTEE > T ARER
BHgE - R EE R R EE KR T T
7 BN [E] B2 BEHE 2 A & DL H EEHE
£ Z e RAUEIR G 10 73 #8718 A AT 2
Ty BEECHEE ~ 3 oSBT L - 18 EIEHEAL
A3 o8 PRI NERAN 2 7 ST L
W 9T &5 SR 230 7] LA RUE AL 5 B A5 B
fi§ (focal adhesion kinase, FAK) ~ 4l 4MZE
5% 2 8 B B (extracellular signal-regulated
kinase 1/2, ERK 1/2) » [E]BGIg g S AL/ Ve
WA E L2 HS v 2E[EE(ET -1a (peroxisome
proliferator—activated receptor y coactivator
la, PGC-la) » A/ VIZHEUEL B 4 « €
i 1% 58 1 P65 PL#S (nuclear factor kB p65,
NFkB p65) ~ TNF-a ~ IL-6 ~ Z (K EH 27
(heat shock protein 27, HSP27) » #£ %I [F (X
5% R S B FORES IR ER (Crane et al., 2012;
Poppendieck et al., 2016) ©

bR T T2 EERY 5 30T DL S B
3R R R HIL A P AR TR R A e
HEERRNETHEET S DRREEH K
FEREH - ﬁﬁi%i@bf*“L?ﬁ%L@fk@
RHgZ — - EZ TN AT AR
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BT L BB T

RE S 7r 88 ~ FEENN BB BRSO 15 7r 8
DLURHEEE 15y bR IE R B E T = i
Fehh A B v A J7 20AT DUZE B05 b AL
KA mtERe Ak VB B B 25 JEL (Paoli et
al., 2013) - S4b—IERSEHE L > B ALK
FZEE S AIAEREED ~ LHC ~ Bl ~HEER ~ T ~
(A7 ~ 280N RS AT AR AR % B 90 7y 8
Fe 4 S 2 B A SR AL A S B 12 AE H &E
S (RfERLINTESR REVEI T - AR
R AR 3% SR RRES LAV RN = BRIEE 2 51
R A sk R R - T DI SRR AH A
JKHE ~ SR EEBERTT ~ LERBR I R 5
JiiE BB E B MR LA A
Z TN (Jung , Choi, Kang, & Choi, 2017) -
BAE-HAWMRERTHE > HREE=E
AL P BRHUE BMB AR - BB LA
FHHETT 3 oy s34 A R X i B3 R AH 2 T
Pl BR 1% BE /X AL AH LR A% > W] E AR ES (R AR
BYERA fEENRE IS 10% BLE - FRF
AR KEER (Ahmedov & Filiz, 2018)
PN T e A S N O E S
BEJ750  ZRE BhE Eh B AT DU B E Eh A
% » REERCEEN 2 AT HYREE - WHRTTIK
18 3 HE RS (Best & Crawford, 2017) »
L min i Fr iR B A e EE HE 2 E B 12
WAR P s - AREEA —EN RiFR
B TS H e et EEE) SR EB RGN T
= o RS FIRYEENRAERY T 0 3B
B S HIHLAERE F] AR R KA - [ERF AT
DA AR PRI 52 R R P Y B LA BB R
% DUES) B ARSI A IV E BRI FOEE)
1% K18 BE 11 By E [a] (Crane et al., 2012) » [
N EER RSB RS -
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HEEE MRE HIELE

BETE BEWZE

E

Wroe s
(F0) "R s A Wroeats
Craneetal.  JgHf 11 Ar 8 {RB I 10 45 §E1% - 1. 60% VO, 30min ©
(2012) 2 week B 1.2 5 gL 2. 65% VO, Smin > [FE] 60% Smin -
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Abstract

The use of nutritional supplements and meridian massage after exercise is a possible
recovery method that can effectively improve muscle soreness and reduce muscle damage
reactions. Post-exercise carbohydate (CHO) and protein (PRO) supplementation is an
important approach to recover from exercise, and CHO/PRO supplements have been used to
promote post-exercise recovery and to enhance the muscle tissue repair. Moreover, meridian
massage can effectively reduce fatigue and muscle soreness, which can effectively enhance
the ability to recover from exercise. In this review, after integrating the existing related
literature, we investigate the physiological mechanisms of meridian massage and the mixture
of carbohydrate and protein, and analyze the potential benefits and limitations of meridian
massage and CHO/PRO supplementation in promoting exercise recovery after acute exercise
and exhausting exercise. We summarized the following three conclusions: (1) CHO/PRO
supplementation significantly improved muscle damage recovery after exercise, reduced
muscle soreness and fatigue, and promoted muscle tissue repair, while plant-based soy protein
supplementation is capable of reducing tumor necrosis factor, increasing superoxide dismutase,
and increasing interleukin-6; (2) Meridian massage effectively improved local circulation
in the upper back and promoted mitochondrial biosynthesis, and such approach also can
significantly reduce muscle injury and inflammation after a single exercise; (3) according
to the current research of meridian massage combined with nutritional supplementation of
soy protein, the difference in the range of intake amount and the consistency of the direction
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and power of performing massage techniques may limit the exercise recovery ability when
professionals provide meridian massage and nutritional supplementation.

Keywords: accupressure, protein supplement, soreness, pain, psychological
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