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Physiological response during a novel circuit weight training
“CrossFit-style” protocol for Judo competitors
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Abstract

This study’s purpose was to elucidate the physiological response during a novel circuit weight training “CrossFit-
style” protocol (CFT-J) aiming to improve the specific physical abilities and training needs of Judo competitors. The
authors examined 7 female Judo competitors for heart rate, oxygen consumption, blood lactate and muscle activation
while performing 3 exercise tasks. The 3 tasks were performed as follows: 1) performing the CFT-J protocol, 2)
performing the exercises of CFT-J separately, without rest until voluntary exhaustion (AO) and 3) performing
exercises of CFT-J separately in the style of traditional resistance training (RT) with an added rest interval between
each set. The results of these tests showed that the CFT-J protocol can induce greater physiological stimuli on the
aerobic energy system and the anaerobic glycolytic energy system than AO or RT (84.3 + 7.9%VO.max, 76.4 +
4.1%HRR, 10.1 + 4.0mmol/L) of the Judo competitors. Regarding the stimulus to the muscle system, although we
found no statistically difference between the 3 exercise tasks, we observed that all exercise tasks met or exceeded the
standard level of muscle activation (>40%MVC) for improving strength capacity and we speculated that the protocol
provided sufficient stimuli for improving strength capacity of the aimed primary muscle groups of every exercise.
From these results we can surmise that the CFT-J protocol may provide an alternative training option for improving

the unique strength and conditioning needs of Judo competitors.

Keywords: judo, crossfit, physiological effects, training
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30.5 %EMGmve, CFT-J 2872.1 £ 17.3 % EMGmvc
ThoTz.

Bd-c DFEAE % H V72RO IEIIC BT 55
FHUE 5 Tld, AO 75.3+24.7%EMGmve, RT
72382.6 £ 144 %EMGmve, CFT-J 2358.6 = 13.2%
EMGmve Td - 7z, EREZHHT Tld, AO %%50.9
+19.2%EMGmve, RT %%69.3 = 19.7 % EMGmvec,
CFT-J %%65.1 £ 22.7% EMGmvc T - 7.

3. EBRFOBMFBIENE - 0HEY - IPIEBEE

B51ik, CFT-J & AO-RTOT v KU 7+, b
TR, FHOBRE A FE i L 72 OB FEEIGE &
RBL72DbDTHA. TOME, CFT-T OfF (84.3
£79%VO:max) 2°AO, RTOEOHH LY LA
BIZEWEZ IR L7z (p<0.05).

6 1%, X5 & FEEZRTE TO0M 7 ik 2 g
L72bDTh 5. BRFBIGE DA & AR,
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4’("‘ 42:‘ *AO vs CFT-J (p=<0.05)
+RTvs CFT-J (p<0.05)
5. RIORILOEMEFICHTHBERIENEDLE

100

%3 F 1568 (%HRR)

*A0 vs CFT-J (p=0.05)
#RT vs CFT-1 (p<0.05)

6. &J7OFILOEEEFICEHFHOBEBFHEEDLE

o
3
g
£
P
=
&
=
B
&
=l
S ) 5 QD ) D <
g o o & & o &
A A % A
5 gl 3 K
N & @s?s B & 7

) *AO vs CFT-J (p<0.05)
+RT vs CFT-J (p<0.05)

E7. £7OMILOEMEEICETHMAPELEREO L

CFT-J Ofii (76.3+4.1%HRR) 7% AO, RT D& D
HH XD ARIENEZR L (p<0.05).

P71, #7701 b VERRIZS T S i FLR
WERIRL2DOTH L. BREBHED X0
B OKEF & FARIC, CFT-J O (10.1 = 4.0mmol/
L) A0, RT O&fiH X ) b HBICEH W EEZR
L7z (p<0.05).

V. EE

1. BEFERICH T FEERESLUELER
22\ T
ARG CTELE L7z CFT-J X FEREH & L T6
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S, AO X205 MIFREE, RT IZ6050HETH D,
CFT-J ORI 25l b o 72, F 72, CFTJ I3
R CTIEHHHDD, AORRT L) HEFETE
2RI <, BE EERB X OHARER N2
OXFFERSKIITRLAZIIITE, 7.
CFT-J 3 6 M UL IS O H 24 2 2= A
5, KEZREFICENTITH) 7a b avTdhsb
7o, SEENE, Rz LEEB X OHARER Y
VO FERPEP-LESERLD. —JT, AO
RRTICHLTIE, bbbty PHSHAM
WCARERE %2 3% Twiz720 (A0 X FLEEE <
2mmol/L |ZJR % £ TORERER, RT Xty MH
(2 2 451, FEH BN FLERIE A< 2mmol/L IZJR 5 %
TOREBREZEGD), CFTT LD I
DEMMEL 2 EEB R ON2EEZHNS.

2. BHEBERY S REBRICHT 2 BFROFFE
REFFE Tk, 7v KU 7 b, B <ike, #
DRI B 2 E@WAH OFIGEIKEEE RT, AO,
CFT-J® 371 b a2 )V Tl L7z, £ OHR,
EOBEHFERICBVTOIAELEIROONE
Motz 7z, HGEKED LV EFHET 5
720\, H WG KEEZ K (49%EMGmve),
HEREE (50~79%EMGmve), =B (80%EMGmve
VE) o 3% (Tsaklis et al., 2015) (2438 L 72
Rk, ETORHETHREL LOARTHL I L
S L 7o 72 (K4-ab,c). Andersen (2006)
EH D R LS MBI KE L L TIZ40%
MVC PL LD GBI R EN LI TH 5 & & Wik
LTwah., L72A o TARIZETERM L7237 a b
IVE, WINL I LD L AR T B
TENRTETCWLEEZ LN

7% B, CFT-J, AO, RT O 3 RAFEMH o fiG#iK
HICHERAZTRDON LD o722 LITFRRE
e H1F, K3-b IR L7z X 9 I CFTT I,
AO - RT &0 b B 72 ) D% EEREAHE
fii (CFT-J : 7670 = 493 kg/min ; AO : 6642 + 583
kg/min ; RT : 5216 =151 kg/min) Z/RL TW5 D
T, WREIKEDEL 2D 2 TIN5

W,
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1ty btB 2¢v+E 3ty +B 4tvbB S5tvFB 6ty B TtV HE
O-REFREH OFEEIH O NLZXFUXTR

X8. CFT-Jd 7abalLIZH+ET YR IR E

BKEOEIL
Thb. TOL) REMPALNIERKE LT,

EWFANEYT L7722 XY, B o JE A
Fl ozl eEZ NS, EBIZ, Ty Y
7 b FEHMEREO LW, W B BTGB K
DEBEHFLIZEZAH, M8IIRLALIIT]
ty FHPOEREEY MU TEBHTHILE
FEREALI I B 2 G Bk IEDSRA L, Wi <
BHBNAANY v 7 AREMTFRIE 2R3 %
LA SN, T XD AP SHE ICAD
Na, Mda b, cDX) GHEIESR
CLOBWERLEEZOND., LHL, TOM
WZOWTEARIZED 7 — & Tld+o 2 MEtA T &
T, SBROMHAETH 5.

3. FRFMHSIVERITIHOATEE,S
& 1-454
AWFIETELR L FEHFHILINT O CFT-) &, £

DOFELZHERFEH T L 12 A0 HAHWIZRT OFEMAT

Fht L 7236 OMRFBIE R LA & ik L

7oA, CFT- O A EICEMZ R L7 (K5,

X6 ).
£7a bINVITBTBEEIOVWTE, T

AN B AR=VEFE (ACSM) DA K74

¥ (2011) Z & &£ 12, 37%VO:max Aiii B X O

39%HRR A 2 HRGHEE OKfaigf#iy), 46~63%

VO:max B & '40~59%HRR % iR (+ L~

JAHEENT), 64%V0:2max DL 3B X 1U60%HRR

Db mik e ORigdhiy) &eEsk L CamMitiL 7.

Z ORI, CFT-JIXHEIREE, AO IIEIRE, RT &

RPE DU E LT Wiz, 2D X9 st
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BmohzBm e LTiE, AO R RT TIIKE %P
AN BITH>TWAHDS, CFT-J TIEZ M= Hw
ZEEfEH 2 KB 2R ETHEm L T b 72012,
B H 72 02 FERES LD RKE W LT
A, VXYYEUTARIT NI EYTT Y
VO2MHE I HITMATIT> T3 2 LHJEK
ThbLEZON5.

Mz <, MEEE GFICABR) 3548
MifREE L L CllE L7z i ZLER IR BE IS D W T D,
HEEFMERES) L HEE, AORRT &0 b CFT-I O
HAAECEMEE R LA (K7). i 7L
FENZ & % sH ) 5 BE 0 GFAM 1 D T, FLR B il
(LT) b X OFLEE R AA A (OBLA) % JE#E(IC
LCFMMiE NS Z &23% v (Yoshida et al., 1982 ;
Yoshida, 1984). 7272 L CFT-J Tld &)1 THEE D
MHZEET2H2EZE LT, mRKBREHNE
OHIWF A & LT S 1B I rp LR I BE A510
mmol/L Ph 1= & v 9 FRHE B ek LU, i b ZLER IR B
#33.9 mmol/L LLF Z AKX 5@ B (K figdhir), 4.0
~9.9 mmol/L % HiifE (O L > Y ighhs), 10
mmol/L DL 1% miR B GRfgiy) LR T
Al L7z ZoEE, CFT-TIEmBRE, A0 X
BREE, RTIZKIREEDOHPFICAE L Tz, 20
BN oW TR, BRFFHEIGE RO B O T~
L LFEBTHY, CFT-IJIXRMMEE V5 E
Bx, KEEZPFTTENTERML TS0, H
PREE 72 ) 0% FEESE N &,
FAZTv N, Ty rErFIryIO2MEMNE
SICEMENTWEZENERE L TEZ LN
5.

Jx s

4. CFT-J 70O b JJL D454

#31%, FiloEHL T LOT, RWETHEK
L7370 b2 VOREMIZOWT, &HifEHO b
L—FE ) 7 1 OB SAMO2H Y T ORI
MRP—ETE5LHCL2DDOTHS. CFT]
OFE L LT, ARFERB L OERIR FRICH
%) T AAMELTIZAO-RT L) B K
&<, WIGEIKMEICB W TIE AO * RT & [ HERE
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£3. fL—FEUTF OB AN LA =ETOLILIZET
BLEHEGEDMEDT

EBH7Akan EHOFmERE @EROH BRERE DIE | MRFLEGRE | BEEKE

Y0274 FCFT-) 65 5 o

&

Ed

F—ILT 7 F(A0) 20 + 5% 3 & L & o
b2 | @109 : b “ ‘ ’
O >40%EMGmveDEDREHOE EFLHF
Tdh o7z RTIZOWTIE, FilBKETIRGN

M E2SE ) 2 HIIE L T 575, HBERB X
OB 2R x5 2 BT IS D W TR i A3 A
L7z, AO TIE, MiilB)/K#E TIL RT & [HAk7Z
FRERLTW2S, FERERDB L ORI RIC
92 A TR DETH - 72.

DX BEERDNE, AHIFETEFR L7 CFT)
7u b avid, FEHERICROONL T R3O0
REJ) (W), HeFVERE)), MMRFEVERET)) 1%
LT, Wb EAED LA HhTw
5T EDIREI N

CFT-J DX wv b & LT, FVEENER TR B
L OHEEHRS - EERRORHFICARE TSR
LIl BIFSNL. AKTTanid, BxS
EL72A0-RT &) A TEETE L LW
IFEAHY, BETHRRIZAA ML —= v 7
[ ORI & 2 PeAbriski 3 DI O 8 & v o 72
BORPFIZDFEGTELLEEZ LN,

5. AWRDOU IF—a>

AREFZETIE AO BL O RTIZBWT, BROfE
A EEL, Yy ¥ U AT Ty NEVr v
KV 7oy I&80e L Ledss, Zomfd
HIiZBZ TRERFDOBRLE R LD, HEO LT
AL < (WHWEFEEIKREY), HroS
WHIOIEETH D 2 &5, MIRFERAHINE D
OFH X ) BV R TFHISNS.

A 51X, A7 bavk A0, RTHFEDFE
FEE D) O E KT L4 51E, BMHZRELEL,
1ty FTH=IVT 7 bFETITo725M4 (A0),
B LM E D TREZ A, IE S 72504
(RT) L OB THIKITRETHL. ZORIZHL
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Tl, AKWIRICBIIA)IF—Y a3 v Thb. &
BIIFEERO) ZAZIZHEE LoD, WHELR#HPHT
INSOHHOEMEICOWTHRET 2 2 & A E

Wz b,

V. £&O

FEEFIIBNT, LEV ML —= v T
THMEOEBRE I OLHE LKL P L —= 7
HEERET L7012, BHBOMHEZMAED
T, mEEOAMTKREEZHRETIITH) 0
274y MERDO ML —=v 7 A= 2— (CFT-))
EFRLI. TLTHRERBEETLENRIL, O
CFT-] 2 Z D % 179 5, @ CFT-J O £ %7 H
ZRPNCA — VT b E T &M (A0), ®
CFT-) O EZMHZ WAL Y AF Y AP L —=
Y7E LTI &M (RT), &) 3HHEOEE
T bangFEL, O BREEDRGE,
FLERIREE, MiiGEhKHE 2 B L, CFTJ 04§ %
MREIC L &9 LA,

ZOFER, CFT-1 I 35:M0Hh T, % L,
HALRER M 72 ) 0% FEBEDR D BV LAV
Hol:. TLT, ABEB L UERKER (FLERR)
NORHICH L TROBCAMEZNTONL
ELWHLNE RS (84.3£7.9%V02max, 76.3
41%HRR, 10.1 £4.0 mmol/L). F7=2f5RIZxF LT
b, K7 u b anpimibi v & LTw s £
WXL C, M ke ¥ b — KO AL (40
%BMVC L E) #0052 N TETWA b
REGLIAR, AR TELELLCFTIO 70
P, FEBEEEOHMP FL—= e LT
A 7 B & 7% 2 BT RIE S 7z
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