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ABSTRACT

We have previously shown that high-frequency (daily six maximal eccentric
contractions x 5 times per week) training at maximal load and eccentric contraction
training could increase muscle strength and muscle thickness of elbow flexors. In
the present study, we aimed to extend this knowledge and clarify the effects of high-
frequency training using a submaximal load, i.e., 2/3 and 1/3 of the maximal eccentric
contraction strength. Thirty-six healthy university students were randomly divided into
three groups: 2/3 group (n=12), 1/3 group (n=12), and control group (n=12) : The
2/3 and 1/3 groups that performed six eccentric contractions with 2/3 or 1/3 maximal

eccentric contraction torque using a dumbbell 5 days a week for 4 weeks or control
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group that did not perform any training. We measured muscle strength and muscle

thickness of elbow flexors before and after the 4 weeks intervention period. The results

showed a significant (p<0.05) increase in muscle strength and thickness in only the 2/3

group but no significant change in the 1/3 group nor the control group. Also, there were

no significant differences in muscle strength and thickness increases between the 2/3

group and maximal eccentric contraction training group shown in the previous study.

Therefore, using more than 2/3 of the maximal eccentric contraction torque for high-

frequency, eccentric contraction resistance training is necessary.

F—TJ—FK
MR PRI, SRR, FMEGE, W
Keyword

4]

s

TR O T £

I

il

Eccentric contraciton, isometric contraction, eccentric contraction, muscle thickness, ultrasound

2 B

FrldohF CRRKANEHW-EHE GES
M) - MEEMEIGHE N L —= v VY RITH & THH
- BARKEIRESE LD E EHLPIZLTE
7z, AW TIEZOHREIKL, &K TFOARM
®, 2FD&N23BLOIB3OANETY VY
BTOEMEE - MEREIE ML —= > 7 o%R %
HOEMIT LI ERBWE L7z, WRITRFERA
KA 6L F HAEBIZ23OATET N L —=
7 %479 23%, 1BOAMET ML —= 2 7 %47
H13HE, ML —=rZaftbhwvwary hu—
HloEh e 1283 25EbIF 247072, 2/3%EB
L O3B Z N E N O T KABRIEIGER T D 2/3
BXUOI3OARRD Y )V EHWCT1HG6IHE,
ES5E, 4B N —Z VT ERFERL .
ha—VHEE ML —= v 7% fTbhholz. 48
i > A A O wir % TN BAERTE 55 )1 B & O IE
L7z, ZORR, 2BHTEH B IO0H
JEDFE 2 IA RS Si/zhs, 1/3HEB LU
Y hu— VETREAEELRZLERO bk o
7z, 23BEDHIIHINE X ORI AR FIL, AT

v

ar

WFFEIZ BT IR BT &2 725 R TH -
72728, AR - MERVEDGRE B L — = 7 Tid R
KFI D23V EDATTEE 2 LE S DT
ETREE Nz,

i

Bl

s S & OANEE), kA BB X DT
RWHEMEOHEATT S I LDHMOFETHY, =
o OFEMBEICKHT AR E LTHI ML —=
VT (VIR UAN L= Y) BEETH L.
LIRS VA NL—Z 0 ZTORFEEHET L HT-
ELTHABRTOEEEI RS LTV 5D,
ZOHR TR, NWEHERIC & 28R 0@ 0% H
ENTWA, BAERZIE, MR Z w7z L
DAY VAN == v IO NGERR TH % 5
MEPEDUR R ER M E W2 b == 7 XD
bRELHIIEMPHIERN R E0sdy 5 2 LS
RENTWRE LY Frfa B EERFED
IR A R RICLT O3 OO LT A Y A b
L=y 7o BE R RE LY. 10HORIRE
M PEIHE & MRIEIGE 2 A b e 7o @mE D L DA
FUAML—Z U7 ERER LR 20 H ORI

FH N AR—VEE Vol. 46



PRI D A % AT o 724, 30 B FEAME LU
DH AT IRETHB AT o 72, T ORR, i
PR & ARBRIEIUE % 17 > 728 & AR O A
AT o 7HECTRE LIRS X LR A
Robhiz, TORREIY, LIAFIAPL—
=N L BRI B & O R SR S 1
UHE & 0 b MERMEDGE 2 BT 5 2 LA EETH
B EDIRIEE N

BIRZR N Z &SR 2 HWwW7z b L —= >
FOYE, 1RO L—=v 7 () [0
ZCEIZB VTS EHHEETIT ) 2 & THIE
MRPHFRETEZ L2 PP LDICH > TS, A
HIIZIE, 1 H 3B H O4T) MR % 5[]
(HEH S 4MEH), 4AMERKT S 2 & THE
il 55 18 0> S K5 RO /) (maximal voluntary
isometric contraction torque, MVC-ISO) 13 10.2 =
64%, #% K i #E PE & 7 (maximal voluntary
concentric contraction torque, MVC-CON) [
12.8 + 9.6%, ¥ K i1 5 1% WL 5 7 (maximal
voluntary eccentric contraction torque, MVC-ECC)
12122 = 78% I L 72, —J5, I BIEIE i
HOMmAREOIRETH 5 HIEIITEBELZILERE
HHNRH o7 F72, Yoshida 5% 1E, kIS
TR AR E O T M AR 2 b RIZ 1 H 3R o4
TIOAMRMHEZ 1 H 6, A5 (&5F30 1) 5
fE9 A LI IEZF6M S L <IZ30m D47
DFERIEIHE 217 9 #ETH R OHIE DZAL 2 )
FL7z. ToRR, HE1E6 R O R4 OMiRME
Wi 217 ) HETIIAE 25 1B L UHIEDOZELIX
RSN porz. —J7, #H1E30E DRGSO
FRERTEIHE 247 ) BE TR A B 223D
Fhpolzboo, HIEFFEEISHmMLZ. £z,
1H6M, HA5E, 2J) MR % 4T ) #T
IHEEZRH MK OFIERR R RO 7. Db
L0, MEEIEEZ LAY VAN L=y Tk
LCHWZEE, 1HTT) I R Ty,
EAHEE AT ) & TSI - FIERRD R AR

FH v h ZAR— Y EEE Vol. 46

159

TELILEDPHIENER ST,

—F, INHOMBAEMEEET 2HEORE R
REEL LT, R TOMBRMENGEZ 1T > T\ 5 5
HZETHND . FEERIC NS DTG Tla sk
HOFHHEEEE HVTWb 720, &7 Toff
RUENGEATTRECH 575, ERIC L —=v 7%
1) BT, COREIATRETH L. 207
B, ATIEZL, L) AEME TIF7ZREBIZBW
T2 TR 2172 72 b O L [ LRIRDS
HHPEDPERHLPIZTLEIEE, ML=
WMFIZBNTHEELRERE 5. £ T TEIED
Hiix, K ToffE, 20V &N23BL0
13D afEE HVGE 2B 5 M - (R
PEDUE b L — =2 T ORRERET L, ZORRA
SeATIRZED THIS A2 L 724201 © oo fhif g
M= 7B AR EDERZ LT 5 2
EThAH T EBEONL—Z I BIER
T, AWFZE CIEE MR Ml e E Tld R ¥
NUVEHW LSy S TOMEERET S 2
ET, LB OBRBITEOENERE 2D L E

z 7z,
1. /5 &

1. 1 WRESLUERRTO T

Xt G AE B EETEAVRR Y 2 I OS2I
BEFIT, ZIREH, @kl Ay v
ML ==V 7 & To TR WEFHHER L3645
OF E M o E R L Lz, RIISRT
£ D (IR o> 1 8 AT L2 555 0 5E OFRE A AT
W, ZO%, WIEHE (PRE) 2 %L 72, F0%,
HEAE 25\ 2 e KARBRYE DU ) 0 23 D AFif =T L
VAY VAN L—Z= T %AT) 2/3 MVC-ECC #
(n=12) L 1B3DOEAMETLIYAY VAL —=
¥ 7 %479 1/3 MVC-ECC# (n=12), hL —=
Y7 ETbRVwa Yy bu— )V (n=12) IZEE(ES
B R AT 7. 7B, 213 MVC-ECCHE L 1/3
MVC-ECCH#:1E 1 H 6 [nl iR 4 3L % 5 [, 4



— 160 —

X1 FEE7obau

HER L 72, 2B, INSOBMEDREICH
% MVC-ECCHIEIXADRAIAT, PL—=
Y THWAEREORMERTo/. kb, a3V b
0 — LV EEIE L2 1 [ 00 MVC-ECC I % O A 324 L
7. WHIEEAG TR, 498 H I AR OWE (POST)
REMLZ. B, Iho3BEOHHREMEICS
WT—TCEE ST O, AELREITFO S
Nipdrorz. B, RUFFEILHTERE ORISR
DEBREHT, ~NVy Y FESIY HFEOHY
TV, EHEIZCEBROREX S TE”L 7.

1. 2 EBHAE

SATHEZELD AR SR e
(Biodex system 3.0, Biodex Medical Systems Inc.,
Shirley, NY, USA) # W, kgl L Mgk x
ANV a7 —ICRENCEE L, BRI 457 E
M A1z 30T 2 w50 2 Mg L 7z, MVC-ISO
k3o o (R M20", 557, 90°,
ZNZFNMVC-ISOy, MVC-ISOs5 MVC-ISOg)
T HAEARIEHFETHMEL. 28, FNLEND
LT AS RS DR & $R A, 2101570 3R D f

KA R % £ L 72, F 72 MVIISO &6 0
Wi T2 & a4 5 72012, MVC-ISOy, MVC-
1SOs5, MVC-1SOg D F4ifi % MVC-ISOave & L 72.

B, BATICIE IS 20HE L 72 Eo K&
THERMB LA 0% MVC-CONB LU
MVC-ECC D JIEF Tl 7€ & % i L 72. MVC-CON
B L O'MVC-ECC IE I BIHEi 107 2 & 100" o i A
T, A#EE30 /F (MVC-CON3y B L I"MVC-
ECCy) # & 171807 /% (MVC-CONgy 8 & O
MVC-ECCigy) D22 D JE THIE L7z, 7% B,
ZNZNOMETIE T, HlEL, mAMEEH
HHZ W72, MVC-ISO & [Al#£12 MVC-CON B &
U"MVC-ECC @ #5571 D P31 % Z L€ 1L MVC-
CONAyE B & IFMVC-ECCavg & L 7-.

1. 3 FHRAEE

SEATRgE Y & AR R (R T
(LOGIQ e V2; GE Healthcare Japan, Tokyo, Japan)
VT, ERTEER & BRSO OBE % Hl
E L7z IS L 7Bk 1 A s gt L,
72 BT W 2> & A L JH % A 58 50%,

FH N AR—VEE Vol. 46



60%, 70% O AL THEE % L 72 (MTs0, MTo,
MTy & 350). 22 NSLTOMHEDFIHEZ
MTavE L7

1. 4 bL—Z=9FH%E

Hif 78 © MVC-ECC % 2:% |2 2/3 MVC-ECC £ 1
LU V3MVC-ECCH OB R EZHE L. &b,
W#E L DI ZNZNOEOREA)IZMVC-ECC D
BE#HEL, PL—or 7AMELZHREL
2. FL—o y I EER2IRTHY, T —
F == VEE VT, JEEE4 RN,
BT 90" R BH AL 2> & 3802 TN BAER 0”1 & Tl
R BT B A B O RVE DG 2 St L 72, e ds, M
D 7 = — X, 2% )0 M2 5
RAET 90" JE NN £ TR 2 BIZIZBEE A Y~ N
L BT, BBREICIZED S oS o &
BV LT

K2 o~ )vEHWeNL—= SRR

FH v h ZAR— Y EEE Vol. 46

161

1. 5 #hEH0IE

ot ® AL ER 12 1% SPSS 28.0 (IBM Japan, Inc.,
Tokyo, Japan) % FI\>72. Shapiro-Wilk 1 72 |2 &
D IEHMEEFEFREE, PREICB T 551 R O IE
DK E —TTECESF M 2 T L 72, £
7z, 2/3MVC-ECC# B X 1°1/3 MVC-ECC# %
FNUIBWT, ML=V THWEY Lo
HE ORI L ZLE ST 572012 1:EH
DL 2, 3, 438 H o Lg% Bonferroni # 1F %
WetIn D H B thEE vz, ¥ b —=v
TI NS X DFIEEINE X ORISR B S 2
2572012, KA SB L UTMVC-ISOAVE,
MVC-CONpvE, MVC-ECCavg B & U MTayg 12
DWW, 7Ty B AT (R [PRE] vs
[POST] x % [2/3 MVC-ECC#E vs 1/3 MVC-ECC#
vs Control # | Z WK L7, B, AE%
THAEADRO L N-HEIZBW T, KHEICB
\F % I AT O B & RIS O @ % e % v T
MEt L7z 72, INOAATHROZLOR)EE
IZ2W Ik Cohen D d % IV CHII L 72,

F72, MAHRICBOTHAIBNARS 51
HEOMRIZB VT, MVC-ISOavg, MVC-CONAVE,
MVC-ECCavg B & O"MTavg DA+ AFi D 2L
FLoMREE L CLEEAS4EEETO ML —
=Y 7 EHEOWEINZE (A training weight) & BRI
DIES % Spearman O NERLARBI R £ % H v TGS
L7z, B, HEKELS% K0E L7z,

2. R

—JCHCE 53 W AT D5 R, PREDEIZ 5T
ETOHNB LI OHEOHIC B THBICHER
EFBOLN ol T b=y 7 THY
725 NV OEE ORERRIZALIZE L T3 123w
T MAMLELORE R, AD23MVC-ECCHTIE1
HEICH L T3BLOC4GEBICBVWTAEREICEM
R L72DIZx LT, BD1/3MVC-ECCHTli4
HEHOARTEBICH L CHEICREEZ R L7



— 162 —

K3 FL—= Y FICHW Y Y NOVOR 2 ZE 6D T

4 S AHIRIC BT 2 KERENHE ) (MVC-ISO) B LY
SERRVEDUERGS) (MVC-CON) | (HaRAEIGER 71 (MVC-ECC) %L
*: p<0.05, ES=A#- 5t

72, B4 AR 12 B 1 5 MVC-ISO,
MVC-CON B & " MVC-ECC Ol sEfE F % 7R3
SET Ty SRR O R, MVC-ISOg B &
U"MVC-CON gy Tl A E 2 X HEAEHILFED H 1
Br o TS (21 Z I F=248, p=0.099, F=2.69,
p=0.082), ZDMOHEIZB W TIIAELTHNE
MEROT. FHBEORKE, 2/3 MVC-ECCH
DIV B THER BTN RO b7z

F72H512IEMT OZALZ RS, MTs), MTe,
MT7 D& TICBWTHBERKOER %0, 2/3
MVC-ECC#: D A H B2 i E OB R % 58O
7z.

T F6ICEZEHIIBIT LN AHEZD
MVC-ISOavE, MVC-CONaygE, MVC-ECCavg
B L UMTavg DZEALE (%) OB ZRT. #%
FHLEOEERE STOHBICBWIEELRK
HAYEH %389, 2/3 MVC-ECCHE D A4 A 412
HE2BIM%ERL7Z (AMVCISOaE : 103 *
114%, A MVC-CONpyg : 109 * 95%, A
MVC-ECCavE : 9.3 + 88%, A MTayg : 10.1 =
92%). % 722B3MVC-ECCH: 2B 1T 5 Z 1
5 ZEAL S A o M B4 AT o #R, A MVC-
ISOavE & A MVC-ECCave, A MVC-CONavg
& AMVC-ECCavp 2 W& E N E1H & 2 M 3

FH N AR—VEE Vol. 46



163

M5 S AHIZIZBITDHE (MT) O%1L
#: p<0.05, ES=# - 7

6 12b4HHO ML —= > 7 HEOZALER & DAL OB R

RO & 7z (& 12 r=0.580, p=0.048,
r:=0.769, p=0.003). 7% B, A MVC-ISOavg
& A MVC-ECCavg |2 13 & 2 A BRI 5528 &
72 (120566, p=0.055). — #, MTavg & 1T &
TOHB L FEELRMBEBERIERO SN b o7z

FH v h ZAR— Y EEE Vol. 46

(A MVC-ISOpVE : 1,=-0.343, p=0.276, A MVC-
CONAVE : 1:=-0.056, p=0.863, A MVC-ECCayE :
15=-0.154, p=0.633)

¥ 72, 2/3 MVC-ECCEE 12 BT % /v AHi 4D
MVC-I1SOavE, MVC-CONpyg, MVC-ECCavg



— 164 —

B L UOMTAavg D ZEALZE (%) & 1HH 25458
HIZATTO ML —2 v ZEEOELRE DM
BT OFE R 2 B6 IR Y. ML o R 3,
A MVC-ISOavg (1,=0.734, p=0.007) B X O° A
MVC-ECCavg (1;=0.629, p=0.028) & 34 & 7 IE
DOABIRIER % 7%, A MVC-CONpyg (1,=0.413,
p=0.183) # £ U'A MTave (r=-0.042, p=0.897) &
I ELHBEBRE RO R b o7z

3. £ =

AWFIETIE, 4 HMO—H6HE, HE5E (&
G301 /) OMIEEDGE b L — =¥ 7 O%hE
IZoWT, IRAKTOAME CHRE L7 £k
R, KR EPGHEH DO U3OERET ML —
Z Y T ERITo 1A, BIIENBE L OHEXR)
RZE L aholzhs, 230ERTHIL—=V 7
AT o 1A T BRI B & O AR
WU L7, BRZEWE L2, Z o
BLOHEABEE, EARRD CRAMIEE
WiEE W P L — 2 Y FORER L T 5 &,
A MVC-ISOavg |2 3 \» T, 2/3 MVC-ECC # 1Z
10.3  11.4% 2% L CMVC-ECCH# : 8.3 + 4.9%
A MVC-CONavg |2 B W T 2/3 MVC-ECC i :
109 = 95% (= % L T, MVC-ECC % : 11.1
74%, A MVC-ECCayg |2 3 \» T 2/3 MVC-ECC
HT139.3 = 88%, MVC-ECCH:2135 + 11.5%,
A MTavg TI1210.1 = 9.2% 2% L T, MVC-ECC
#1106 £51% CThHo72. TXNTCOHEHIZBW
THETICE R L EITRRD SN o7, Ok
KLY, B - MEREDGE ML — =2 7 R4
Yt AR O223L LoATEYH\ L2 L
AT B £ OFIERIZIZ L7 2 & A S 7
Lol

AHFSE Tl 1/3 MVC-ECC#:Cid i b s &
O IR 12 52 5 L2 42> 72, Chen 59 13,
WG & Rk L i 55 B % %6 5 12 MVC-ISO @
10% O 5 > v & J T 6 [l OHERVEE ~ L —

— U7 %5%y b, BA2ROHEE CHEM L 24
438 T 16% O MVC-ISO H I 53 5 Z & A%
W s Tws, REFFETIE, 1/3 MVC-ECC B
TIEZORATHIE L ) B ESKE o727, 1
bty varorL—Z U BB Lozl k
DI &R 2% b o 22BN D 5
T/, 1HMB/ZV O ML —= 0 ZE L RIfsET
1X30[BITH 2 DIK LT, FEATHFZETIL6000 T
Hotz. —FH, A==y 7K THDH23
MVC-ECCHETIZAEIZH 8B X O IER%)
EREDOLENT. CROOFERID, TH6HD
g L b e winh, wAHIIO23L Lo
MABETHLEIENHLNE o7 LA L
FL—orZEEE N Lo ZHEEED RN
BILUHREAEN R RAFZTHEIIOW T
LTI RV, Sk, &5 7% HWR8HRES
na.
FBBRIRV T L2, IS X OIE AR
EAFRO H N7z 2/3 MVC-ECCHIZBWTINS
DEALZEOMHBEGHT ORER, 2 TOIHERRX DR
InEE & MHIE ORI A B BRI 5
otz ZOMBRIEFHIBEICHIEROERZD
BBV CIREPRIN TS, LY RS~
A== Z OB ARG IIHER I 1L ES)
HAT OB B R FE KA OB 72 SR S D
AHERE D LML L T2 LS Tw b
O FMIEMIGEE VLY Y A ML —
S ZIERERHR L NV TOREEOELE
FlERI TR IR TnE Y. 200,
AREFgECId4FIC, 23 MVC-ECCHETIZIC NS D
AN Z ALK FHIIHEEI L - RN D B
F72, REMZ ML —= v Z7OEANE L CERE
DEHDSH Y, ARFZETIIHERIEIGE O & % v
7ML == 7 THDH7z8, MVC-ECC D AHHE
s 2WaetEd Ho720 L L, RFEORKEH
5, AT O CRAREE O 13 INRh R % 72
D7z T ORERIEMEEDHE b L — = ZORE

FH N AR—VEE Vol. 46



R LA AR Y 2 T 2 00T

D, MERMIGEE W ML=y S ORE, H
FYEOFRNAED T, B4 IGHERR O 7] % 14
MEEEZEVPHLNER ST,

FENENOHIMIMEB LML —=0 7
B QBN & RN & OB AT O
B, WA OIES 2 X134 <, 48O A
THAWIMARE WHREIE, HlssEml
ZOBHNIBEIMIETOIFHRTHEL TV L LW
ATENEZLEND., LYAY VA L—Z T
DEPRIZDOWTIERI A D R 9"V responder &
12 < Vv non-responder 2\ % & E A 5N T B,
Z D NFENZ DWW T OBERNIANGE T S 2012
TETCWRWwizw, 4k ZOBAEICHET S
EROBGET 21T > T LEDR D 5.

AL TlE &N o 2308 m & % 7k
P47 2 & TLHG6M, BE5E &) $HET
FHIBINE X ORGAERZD R U5 L 5B & A
Lol EBO ML —Z v SR A HET L &
i T8 >~z Fs BT, Bl TR
2479 L TIDHDITRETH 5. F-AWFETIE
THROBATORENRTE TRV, A
REDE L2 DLEROTENRLD, A7 T v
kA — 7 LA ZEEIC B\ TR O )R T
DORFTMCHER L, I O R TN E TIT
IR EDISHD TR TH 5. SRIE, TR EE
¥, FREERETORE R, X0 EHHE
RMERMENHE L — = 7T U ST ADNFEIID
TV E W,

4. ¥ &

LH6R, #H5mOMERENGE L —=> 7%

179 5, wARMIEEIGE O 2/3 D&M= % v
LHILET, BHTOL—= v 7 ERBEDR
W - IEREP R TE LT e E

oz,

FH v h ZAR— Y EEE Vol. 46

165

-

KRIFFEDERIZH 720, MIEBEERD L7
DA EENAARTL ST 2 b AR = FRARE
WENZOE D LR L BIFE S, F R eSS
ItEs 7y 2 it LT < 728 o 7R OB AR b K
HEWL LT,

X ®

1) Roig M., O'Brien K., Kirk G., Murray R., McKinnon
P., Shadgan B., Reid W.D., The effects of eccentric
versus concentric resistance training on muscle
strength and mass in healthy adults: a systematic
review with meta-analysis., Br. J. Sports Med., 43
(8) :556-68(2009)

2) Chen T.C., Tseng W.C., Huang G.L., Chen H.L.,
Tseng K.W., Nosaka K., Superior Effects of
Eccentric to Concentric Knee Extensor Resistance
Training on Physical Fitness, Insulin Sensitivity
and Lipid Profiles of Elderly Men., Front Physiol.,
10:8:209(2017)

3) Sato S., Yoshida R., Murakoshi F., Sasaki Y., Yahata
K., Kasahara K., Nunes J.P., Nosaka K., Nakamura
M., Comparison between concentric-only, eccentric-
only, and concentric-eccentric resistance training of
the elbow flexors for their effects on muscle strength
and hypertrophy., Eur. J. Appl. Physiol., 122 (12)
:2607-2614(2022)

4) Sato S., Yoshida R., Murakoshi F., Sasaki Y., Yahata
K., Nosaka K., Nakamura M., Effect of daily 3-s
maximum voluntary isometric, concentric, or
eccentric contraction on elbow flexor strength.,
Scand. J. Med. Sci. Sports., 32 (5) :833-843(2022)

5) Yoshida R., Sato S., Kasahara K., Murakami Y.,
Murakoshi F., Aizawa K., Koizumi R., Nosaka K.,
Nakamura M., Greater effects by performing a small
number of eccentric contractions daily than a larger
number of them once a week., Scand. J. Med. Sci.
Sports., 32 (11) :1602-1614(2022)

6) Chen T.C., Tseng W.C., Chen H.L., Tseng K.W.,
Chou T.Y., Huang Y.C., Nosaka K., Striking muscle
adaptations induced by volume-dependent repeated
bouts of low-intensity eccentric exercise of the
elbow flexors., Appl. Physiol. Nutr. Metab., 46 (8)
:897-905(2021)



— 166 —

7) Pearcey G.E.P., Alizedah S., Power K.E., Button control of eccentric contractions., J. Appl. Physiol.
D.C., Chronic resistance training: is it time to (1985), 1;116 (11) :1418-25(2014)
rethink the time course of neural contributions to 9) Aagaard P., Spinal and supraspinal control of
strength gain? Eur. J. Appl. Physiol., 121 (9) :2413- motor function during maximal eccentric muscle
2422(2021) contraction: Effects of resistance training., J. Sport
8) Duchateau J., Baudry S., Insights into the neural Health Sci., 7 (3) :282-293(2018)

T2 b AR =Y FE Vol. 46





