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WMEFEEIEE ZHR AR RN ESER Y — R T EMEE
BEIHHBESS 7RI 25% BB 24 2REFHELEL 2R
& H flf (mixed martial arts, MMA) BB R A H T & A (Lim, Martin, &
Kwak, 2010) - 72 %5 ## &) b 22 41 Al &0 2 DARS EEF & 70 4 > 2100 58 °F P A Ay 28
FPFHERFAEBIEENFRERE NETHE  ELLEEE ZATA L
hRAEFERBE TN EINSENRBELRE  BFRHEUREM AT KLEEET
AAE ES BRI AEKERE - AMPERENEGESEE - FERES
KB BAE R E R E E R

L TR LS LEDEER

R S (rapid weight loss) A9 36218 = % AR /D S 8 3%L)
FHIE & (Koral & Dosseville, 2009) - 1997 4 & &% 4= i8 = {i7 /3 J7 5 F R |1
R E % IE O i =S (Centers for Disease Control and Prevention., 1998)
HYAEE] - ST 0L 130 i EXREFREFAVH ELE R BN - [ EAT 8-21 K#
R T R LI%WEE - HEFER 7 REAFER T REY S2%NEE
(Smith, 2006) - ZE F 8 ARG E R AFREHNE S MAH - LMME - WD W
FERAGAKENGEE EHETHELLEAFNWREZE K B2 UR
flEsmNERARE TEHRTHNHTETHREREE  E2H —EHEHE
BENHR - S5—JH RLHEENAEEE 4ol hFEE - BEE -
AO=HEHEHNMBEE RS EH S > SR EREHBEAESEAEERN
BEE FHIEEEFHEE —HEENEFLEHE  EREBHENNERE
PEREHNES SERENFEFNLEEALBALINER  EHNK
BEFUPFOK R — (8= ZEAFEH EH (Pettersson, Ekstrom, & Berg,
2013) -
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— BPEETRERBENDE

RBHEERH D EE RN EITHEEFELLEANZRRA (CFEY
5-7 R KZE S%LL EAVEEE (Reljic, Hassler, Jost, & Friedmann-Bette,
2013) EHMYJTA4 : BIEREEYERENRE - fFEZEE N ERNK
V) #E 1T = 58 AV )l 4R B2 =R BE  (sauna) DLUE F R &R T HY R » [F I 1R
AT 24-96 NIFREEEE LRV REYHIEE (Reale, Slater, &
Burke, 2017a) » 3R /D 89 Y 5% U DA (R B P fr AV 7K 7> (He, Markandu,
Sagnella, & MacGregor, 2001) » 72 £ &0 0] DL 2 £ [F §8 E BV RUER - Al H &
TR 637 fi oy BN P iy (Brazilian jiu jitsu) ~ 2% > FE - JHFEE -
B ZEREEAGRMEHEHE EFRERRERHBNITE (Barley,
Chapman, & Abbiss, 2018) » S H & HE W EHAVEKE TN EHMEEHE - &
HATHE T 85% ) HRFWEHNITEZER —H "8 (61%) BREEKR
FIIEFRAE 84%N NEFEMAE T E S BAL 94%1 A J1ETF - 84%H
T Fe 84%HY BE 2 E B T DARR il 7K o i HUAY R =0 EE - i B B T A AV H
ffFae E 7N B AR EE I 4 - =Rk BRXAER - EHER -
M PR 52 ek AL 22 55 (Reale, Slater, & Burke, 2018) » [t 2 4 - B T8 5
FERFRAZSET A KRR EFERE -

Z-RKREBARAKDIHNIGIA

SR ANKSEERRERN 70%  KoHrHBEIINAEHFZET A > (1) &
IR R R KK oy TR B BRE A R 0 MRS 80-20%HY IR N Bt R &
/K& Rl2EE 58 0.8-2.7 ml (Maughan, Shirreffs, & Leiper, 2007) ; (2)
TERFTMAINAK T E » IEH —KRERELY 1-2 L RAKEAERA 0.5 L
(Sawka, Cheuvront, & Carter, 2005) ; (3) 1F & Z! 8 &) BF 75 0T 57 22 @Y 7K 43 |
PAZ%E] 2 L/hr > fEFEEHYEE T > ZHERNBEEZNREE - BiREFREAN
KELY BEBMER TERN 70%/£ 4 (Ichinose-Kuwahara et al., 2010) 5 (4)
HEAUR D g REEK D REESRN  HHEE S RRIUEHEE (BX
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/DA 500 mg) > #E EE ] [F MK 1-2% (He et al., 2001) 5 (5) Ho 7 AT I 2 & 2 08
BLAK LA 1:2.7 (B PI&E G EF R > REEHERERKEYEE (BX
DI 50 g) MAETEE/K R IRE > B2 e E S M FEHBER - el DL
HEbR — e g8 N 7K 47 (Sawyer et al., 2013) o

B~ EH | R R R

— ~ R ERDA

T MRS 7K B9 8 4F 77 202 s Al I 78 /Y /2 7% BE (osmolality, Osm) ~ [fll 4L
# - MEE% (haematocrit) FEHEAVE(L > HEMEUIEE AERN THKRT
FRHLKIZE - RRBEBRCHEEWIMKH 2 ERBRAE IEMHR (Popowskiet
al., 2001) - A B IF % (96K (euhydrated) fREEHGFRE 2 ERE B 250-700
mOsm/kgH,0 » 2 7K (hypohydrated) HFZ#E B B 701-1080 mOsm/kgH,0 -
5z B fii 7K (severely hypohydrated) HF;2#E B K 1081-1500 mOsm/kgH,0 -
H—ES NEBFNEHZEmEL 90%H B #E &) 71 H 7Y 2 F 78 F I & P
Bt K Y R BE  (Zubac, Reale, Karnincic, Sivric, & Jelaska, 2018) o L 345 {ir
MEEEHBEETF (A 157 i ~mEE 152 I - 258 36 i) HHER
(Fernandez-Elias et al., 2014) » fEEE & BB — /NS HN R ENRE > B H
EHE AR 2 ERE - FRIEEEE  (urine specific gravity, Usg) ~ PRI B
ft1 (Shirreffs, 2003) ~ &%) &E[H #1577 (bioelectrical impedance analysis,
BIA) (Utter, McAnulty, Riha, Pratt, & Grose, 2012) K [1;&[& & % (thirst
perception scale) (Riebe et al., 1997)» &ERLURBEBERE 7 B IEE ~ IR
K- BEMAK=ZEAREREENRET  FHIREEEEARBRZEBREMEE
S HIAHRBAME - RIKBH B AR 7 E =M A EEENRARE > HEE
B /KB BT N % > N R B2 R 58 PROBBE & ATy 78 7T DA R 288 F K¢
BHEETEHEERKEENHREERE - HO8MEERERE D 8K KR
Ko AV EH Lo i A B2 & oy s = (8 A [ A2 AR KGR Ry 2= 52 -
Gabll FaE RS IRRLERM T XEREZER A EDR - EFHA
EHEGEE ERBEaHRKIERE - RIREEE AR 1.020 g/ml K 157 5 i K
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PrThzRENM A2 BEEEMAZL A SRKLE > I 5@
RIS - LA ER I S EH e KRR FAFHY (urinary metabolites)
WAl REHE - RERFHEAEN T AL g ERBNLLERE  E
FRIERFAE 22CEE 7C » 7 RRILENMRBE » EREE 2 FERAE-20
E-80C1#% > RRILE KB EBERGHFHZE TF (Zubac, Reale, Karnincic,
Sivric, & Jelaska, 2018) o

o RKEEDERRRTE

FHEEN 3 U F AN BHEHEFEILEERT LFH 88.8%IETFZ
Bt KK (R ELE = 1.020 g/ml) HYRER » 0 H o 31 {ir 78 /il — K 65 15 i
B EIRKEEKE - 57F 13 (41.9%) WEFEHRBERK (RKLE
>1.030 g/ml) HYJIREE 5 5540 32 i fE & K5 By - &5 5% 50 E A %iE -
LA & 17 fii (53.1%) 23 B E M KAYIRRE  (Pettersson & Berg,
2014) - SH5—HWF5E & 163 UK BIEH E FELEATAFR A MHE =YL
Bl (84%) E 2 HMKAYIRAE - &2 HF Ay 42%2 2 B g E LKAy e »
% B8 AL 7K 1Y 28 T A 1 45 HL PR AE BE B ORI A0 ¢ B HE U 48 2R B (bench press
contraction velocity) F1 & JJ (grip strength) ~ [ @ /F Bk #
(countermovement jump) HYFEIF#EZ #= (Pallares et al., 2016)

BAEVIEE M EERRE NE - s EE TR ESBRRERANE S
AR S EE B KA E N R E > SRR - B/NKIE B
# (glomerular filtration rate) [[&F - &2 HHEF B GHED © AL E

(creatinine) ¥ = (Bongers et al., 2018) -
- RKEEHESHEEIE

HRHREFHEHHEOSRENEBRD B mErME > — A
et erESHEHE  RTESEENEES S ER2ZE 2 E%
EHH# 2 LR E s HRAVELE - EEATKE G R 5 as & 250K 70 7Y R &1
FEERABEDENEY EF LR 28R EEBERESGZENHEFRZ — - R
BoE AR BN S (Bromley, Drew, Talpey, MclIntosh, & Finch, 2018) 4%
REH > AFESHEEFSZEHENHULAHE > 2RBHEHRESHZE
B &0 AL o7 Al Ry BE /B 45.8% ~ F-Mi 12.0% ~ TF 7.8% FEBEHLA 525
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HYER AL 73 A Ky B e 10.9% ~ B 10.2% ~ FE&E 9.7% 6 FEHHH R B D%
{5 H B AL o3 Bl By F- /A S 19.4% ~ BEF 18.2% ~ FRIE 10.8% : /A JJIH H &
o2 B K IEE 24.8%  FHFF 17.8% ~ /Mg 16.6% ° /& & LU K
THREEGHNETFEHGT R ENBRERKEGR ENHEE -

L P M ERNERN 4 42 2 PR

— SEREPREB - 58 RESEPED

BEFZMEH P REREOM 2 EEENAE IS RIS —20 $H 5
BOM 12 {E Bz 83 i FiEEREF (CFHFEER 17.1 £ 0.9 3k) WG
FHA o BB AS%NEFHNERRFREELCETMERE > 33%NVETFBRM
[ B &5 B FJL A 4 1 @Y B2 (Zubac, Karnincic, & Sekulic, 2018) « 75 i ¢ &t
HIEE SRR ENAMEREEGHEFBER 4 /NG (BEBLLER A KEDN
RFfE) o LLF# D) 6  (arm crank ergometer) HIE LR {ET) - &SR AEZ
KhPprEBEEENEEREERELEBRBEEN 2T T EEE =R
(Mendes et al., 2013) - ZEEEFEFEGERLSE 4 /NFKE - BETERER
HEt (Wingate test) » &5 5 fit S B8 J7 B 2 Fif th i BH & 2 5 (Artioli et al.,
2010) A 1 FERERE E 2 LB A TR S RO RIS T OB 1w KR
D A& - [FIEF bR R N A BV % 55 F5 8 (fatigue index) M 70 5 4538 12 (@
INEFEYRE % > AIIRIE Z R A ERTAV A EHBE S (Cengiz, 2015) - B &
HiE 7K FY 28 T 3 17 11 48 AIL 3 A IR A B 4 U A 2R RE AR 0D~ BBl 1 Bk PR A O 45
K= o BAE 13-18 /NEF IR B8 /K 1& n] DLWKAR ] JR 2 iy /K 2 (Pallares et
al., 2016) - BEZRFF LR HVE R A HHFER SR EMUF 2N EZE RN
Fith > REARMEAR N ZERBEE A » D0 R b = B gk 7 /Y 5
MR A E RNEBEME - E2EBBEER DN /NI WRENET A
AEE R ZE TR - BEE2H 3 /N EAYWRE &M - Bl E 7
Y ) TR K222 (Artioli, Saunders, Iglesias, & Franchini, 2016) - {1 %
FREE KA NEERGEFEREAN KRB > Z®REHR 16-24 /N EH YK
BH Ak EERREREH NG REHE EE -
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BECHHASH AU EREEGHAHEKTF LS N FNZED -
S HEE B 'E N (Costill & Sparks, 1973) ~ L ME %% (Allen, Smith, &
Miller, 1977) ~ #& 8 # = (Oppliger, Case, Horswill, Landry, & Shelter,
1996) ~ ¥ & & Fi §2 (Prouteau, Pelle, Collomp, Benhamou, & Courteix,
2006) ~ [F{E I IhEE (Kowatari et al., 2001) ~ B} fiiE it & (Sawyer et al.,
2013) ~ 15/ 5 KN E #7 (Roemmich & Sinning, 1997) K .[H & @\ £ £
(Choma, Sforzo, & Keller, 1998) » & £ 35 T- (Crighton, Close, & Morton,
2016; Tangprasert & Marukatat, 2017) - Wt 5e st ¥ S L B M EHE FF
35S KRN/ TIEEEER 5% ol Bl EFERER - B AT K EEERT - 12
BRI MR Al ~ 4L BK K EE (aggregation) ZRIE ~ LBpkR ~ WEE K
MEE M ARSI SR BB PAEFREERA MR EREE N ST
P B S8 R X BB BR LAY 2 R - (HAER B2 [E 2 R 2R 8B » LB E T
OEkE - BMAREMAMBEGEET S (Yang, Heine, & Grau, 2018) -

— MM E > M4L%E (hemoglobin) JREHYE(L R L IE 2-3% /A4 » BIE
EEaENEHNEMNRERANERTIAZEE - HAiCA g2 2 iMm4l
ZRENHZEZZ I - BMmE 2 EMREMM (blood doping) %% - 4
M 17 il ZZ 8% FFEREE 5.6%% » MALZREFE(K T 5.3% (Reljicet al., 2013) »
FAh 28 fu AN EI R B EETEEAYEE T EAEE 5.5%% 0 MEALEFEE T 4.1% >
AR BREEGRE Y ERBANEE > FERALMBEKERENES > 1M
D &L BK EE A2 o[BS ER R AT EY B G 31 SR B0 B BR U b W] BE o i B A i
(hemolysis) HYJE 4 (Reljic, Feist, Jost, Kieser, & Friedmann-Bette, 2016) °
MALEZN T EHF T ERRABANEZE > EMUEEISHRANNKE -

=~ INEBE1L

EEREEEHEGEKOCHENERABEEN  BRSE -FEE - BRel kK
275 17 (Filaire, Maso, Degoutte, Jouanel, & Lac, 2001; Hall & Lane, 2001) »
MR ETFHHIEENDERE D > WHELLES EWNFE X TRE -
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f}i 35% ?ﬁ% Y ;fq}gzgi

—  HHEEV-XREBBEEHRENNESE

HRRE - BEE AHEHEEERERN — KRB > ZKB8OF 12-24
NI A AR E RN RS ERM R AN RE 2 & - —hu%§12ﬂ¢
I DA by 5 A8 B - Rl @ BL[E B TR 2R /K 6 f0 J& B 38 B A &= 1Y BV &
(Fogelholm, 1994) - A » B E A — K#EB & 30-60 7y 5 7 ] )¢ 4l 70 18
K HS - 18 7K I g 1y 28 Bl O By $9 R (50-90 mmol/L) ZEEE — % Y EX
e (<30 mmol/L) (Maughan & Shirreffs, 1997) » 53 438 & #E 1 &H 7Y 4~ 4
WG 34y AT LAEIR R R OK (b &Y A E S E o EERT A EH KRR
MMRBGR 150%BHYRAG - BBEESE 2 NEAYWEN - 2 T ER 1 /5T [
BN EY  BEa¥RkFEEaRk KLbLEeY EHROELATEETUR
HU 7-10 22 52) DA[E]f AT 0% - (5] BF 2 R HE > ABhAFBERYEfl - LEEE R
WERE 1% P8 (KYFEAT 3-4 /NEF) AT EAT#EE 1| A% EaybkKb
&%) (Lambert, Flynn, Boone Jr, Michaud, & Rodriguez-Zayas, 1991) o

CHEEEEXRBEEHRENER

ZEEHHEEUEMREERHAENZ > #AEFEBELEEERTE
b ELEREAIRNT > MAAERE - RNTBRAEERE > MeEHEE - £
RBERABESAAEE T KR RET  BREEERFE LA AHETS
% Nt EEBREFREELENEENHERAEXNEEE LM ABETR
= DREMEE T —RiEpA S EZE K (Reale, Slater, & Burke, 2017b) -
HEEEEEH > AEERERIEENEEAANEEMADAGEKEE A HE
Ry lE A ATLLERAH KRG B K B8R 150% 2 /YIRS < B E W ER - B/
AR B 60 AwiR/KILEYH A REERE S~ BERE &/ B
GREBE NFEAEE (Fla: FaEEREE) R EA R E R
(Jeukendrup & Moseley, 2010) > i fEEEEE K2 SR AKLEVHIEY -

EHEMANREEHHEEETHEILEAES - O & 2B MU EF K
KA EYH R BRIk > AHEE R ESRAKLCEYRERCD 10 #Af
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PLVE AL o e 48 248 » A Bh it KBS Ay &) f7 '8 & V& {b (corticomotor
activity) (Burke & Maughan, 2015) »

@R ANESIPE R

EHEEHNURINEENWREE A DA HEEE  HERESE
HRFERETWNE > RERE -~ EN 7 B8 2 S Ay B o R E R
GRoOMBEEFRS S AREKSEEEHFEHRAMNRED) (Kazemi,
Casella, & Perri, 2009) - A Y AH T o A EREBET (H - BmEE -
=8 -xE- - ReRl) BEFEEERPENIIGENEE > Hai il
B A I Y B RIE R oK PEASEE LY 10.0%1% 0 Z IR REEBINEY 11.7% >
HMESHHEREELNWEERZAE 09 £ 5.1%7/EHE (Matthews,
Stanhope, Godwin, Holmes, & Artioli, 2018)

HEE)E BN B IR R E SR ARG EEN T U
% (Bytomski, 2018)» fEEFZ A EEEHE (1 ERW - ZHEFL 20-30
ANTE) WM > HRESRILZM T - URESY - ABFEL FRER S
RE - FRENAESRL  FEEEHAJLIEIN 1.2 2 1.5 BNEHHERR
HY o 5540 R HOE K 0 B B A AR HLIR & 5 By & B (Parr et al., 2014) < ¥
REREEE U EEmANE - 4 EXDE ARNEISRIBNENE XL
R AR E A DL R BRNE R 4642 C % (Atalay, Lappalainen,
& Sen, 2006) - $F¥f 41 s P FRAEST 2 X 90 oY E T EBERIEZ & >
BEHE2EH > AR B E TREXEN S > FNGE T EDHBEREREE S
WANELEEETIZS (Jacob et al., 2016) o 5T % & & 7¢ o HY 14 4 &) (R
BB FAYFRE RETaF A E RS > TREE R RN m -

¥ 3

RN ETNZEIEERE R T HEHEI - GEJIRIEEZ
S WETHBFEEHHEHEENHELEE T EEZOFMFH RN - HINE

:Si:n‘{
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KHETFEENER BERKIAILUEBGE TETRAKNEGHEENSF
R 2 2K 2L I A D A B Y B S BLEUE o A 0R IR SO 7 Y Rk EE BB B B T
Z&FRENNEE  FRT o] DIAERHEEN LR EE T HHL
FEHY L RE 1A 00 DU A% B AR B BUE LE | AV ROUR > DU 5 T 1Y (2 R
AL 78 Bl e
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Abstract

According to previous investigation, almost all the combat sport athletes had the
experience of rapid weight loss before the competition by around 5%. Meanwhile, a
relatively high ratio of players are under hypohydration. Usually after weighing, they
restored their weight quickly before playing the game with plenty of water and energy.
Several previous studies have pointed out that rapid weight loss might exert many bad
effects on player’s physiology. However, in addition to meet the weighing request of
the game, the players had to focus on emotion preparation for the game by adjusting
the weight to establish a higher focused and determined mind. Rapid weight loss is an
important issue for all the combat sport athletes before the competition. The most
common method for rapid weight loss is to limit the intake of food and fluids,
accompanied by a lot of sweating. The result of insufficient nutrition and water will
lead to a decrease in the production of erythropoietin which decreased the production
of red blood cells. Moreover, increased red blood cell aggregation rate reduced the
efficiency of oxygen transport to skeletal muscles and further affecting athletic
performance. Nowadays, it is known that athletes had poor neuromuscular-related test
response, muscle weakness, lower extremity explosiveness and psychological negative
emotions after rapid weight loss. But if they have enough time to rest, the athletes can
recover quickly. However, repeated weight loss and weight gain are not only harmful
to the body, but also cause difficulty in losing weight later. It is suggested that the
concept and practice of correct weight control can be promoted through sports nutrition
education courses given to athletes and coaches in the future. Consequently, the players
can maintain good physical and mental health, and enhance their performance in sports.

Keywords: combat sport, rapid weight loss, hypohydration
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