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Differences in characteristic between Strength-up type and Bulk-up
type of resistance exercise: with reference to EMG activity

and growth hormone secretion

Kazushige Goto', Joyeon Choi’, Keigo Ohyama Byun® and Kaoru Takamatsu®

Abstract

The present study aimed to examine the differences in characteristics between two major types
of resistance exercise “Strength-up type (S-type)” and “Bulk-up type (B-type)” with reference to neu-
romuscular and endocrine responses. Eight male subjects performed leg extension exercise on sepa-
rate days using the S-type or B-type regimen. The S-type consisted of five sets at 90% of one repeti-
tion maximum (1RM) with a 3-min rest period between sets. On the other hand, the B-type consist-
ed of nine sets (divided into three parts each with three sets) at 80% to 40% of 1RM with a 30-s rest
period between sets and a 3-min rest period between parts. Electromyogram (EMG) activities during
the exercise, and serum growth hormone (GH) and blood lactate concentrations, thigh girth and
maximal isometric strength were measured before and immediately after the exercise sessions. Per-
centage mEMG (the values normalized to EMG activities during maximal isometric contraction) in
the B-type declined in each part with three sets, but tended to increase in the whole session, sug-
gesting reduced neuromuscular efficiency, whereas they were maintained at higher level in the S-
type. Concentrations of GH and blood lactate consistently showed marked increases after the B-type
regimen, whereas they did not change a great deal after the S-type regimen. In addition, changes in
thigh girth and maximal isometric strength were significantly greater in the B-type than in the S-
type. The present results suggest that the characteristics of S-type and B-type resistance exercise

differ greatly regarding factors related to neural adaptation and muscle hypertrophy, and that these
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differences affect the specific training effects between these two types of exercise.

key words : muscular strength, muscle hypertrophy, hormonal response
(Japan J. Phys. Educ. Hlth. Sport Sci. 48: 383-393, July, 2003)
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LIYAY VAR L—Z v ZIZidkk % e ik
PHAET S5, THOIEMEEROUE GEE)HAL
OB ERE D OUE) b wE L7z Strength-up
type (S-type, HIZStrength-type EIF5EZ &
H5bH) OEEHEFHETRIEOMEK (HEX) 2425
v & L7z Bulk-up type (B-type, Hypertrophy-
type EMERZ LB H D) OMEED 2HIZKGT 5
CENTEL, ZoOWE, Stype DEE)ILE
SRR - MO [(RKZ EEE (one repeti-
tion maximum ; 1RM) ®#180%LL L] D HAf
WHL, v PEICEWKREZIZS AT, B-
type O EENE PR - PR EEUE (IRM OF)
60-80 %FEEE) ORAMIIHL, & v MEIZEWK
BERSATIT) FIEPR - TH L (B,
1991 ; #lE#H>, 1998a, 1998b).

LYAS YA ML=V 7L o THEF LW0F)
WEABLTDIZIE, PL—Z PRI ET S
HHZLRTH PR EL R DL, ¥k bL, £
DI EIZE ST ML —= v 7I2B B MEE AR 55
BEPN, AN ML —= 2 TR
E B 5 THAS. LaL, StypeDiEH) L B-
type DEFIZOWTIE, Pl —= 2 7R PR
RBHILIFINETILRINT VLA (HEIEID,
1998a ; Fleck and Kraemer, 1997), €H 51
ST ZWRIE T S I STV RO
BIRTH LI ens, WEHIETLAMEFLD
MLEZHEICT A ENLETHILEEZEZON
5.

BHEN L —= v BB A AR W] S
MIT BB, B ML —= 72X 5500

AR A E0EN, 1HO ML —= v Fi
It 2 NN S BT 5 2 LRI T
H5H9. Stype DEH) & B-type DB L B —
Wi 0%t (Hikkinen, 1993 ;
Hikkinen and Pakarinen, 1995), IfitH 2L Mg
N2k (Kraemer et al, 1987), FIVE ViRED
24t (Kraemer et al, 1990, 1993 ; Bosco et al,,
2000) 7 &% LB L 720FZEIE, Sk D Bk
S EnizboThsH, Lrl, LIVAFT R
ML= Y ZI X BHIIRH T — ORI, A
FROUE L HERAMEIZES L Tw5b (Sale,
1992) T L2 EET 5L, S-type Di#E) & B-
type @ E B O A PE O HE & AR R O UE IS
B3 % N & R B3 % R o0 g 1 A S BT
FTLIENLETHEEEZEZOLNS.
FITOAMETIE, COZEEBTZT, kO
2ODNEREIT o1z, FEEA T, MEEROUGE
R L 2R L U CEMERE O CETEED (elec-
tromyogram ; EMG) 2% H LT, F7-%EB
TIE, MAEKICBE LB & L CEd ok
FVE >~ (Growth hormone ; GH) D&l
#H LT, S-type ®iEH) & B-type O #E) O A fif
Bt oME 2 MaT Lz, AR X o T, i)
BTSN L == VR OMEIEE T 5 RN
IS TE L2 TRL, %, L)%
M —= v 7E# e EXT 5 L TORMBARZ
BHIENTELLEEZOLND.

n 7 ik

1. EEBA

1) BelRE

WERF L, MEHEL R A8 (R
286 = 2.7, HE 1734+ 6.1cm, RHT1.2 £
104kg) & MW7z, #EEE, EBoTE, NHE
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BLUEBEIIOWTH LN LOFHAZZT, £
Noz+IcHmL, MEHCERLL) ZTE
L ANE 5 I RAR

2) EE7 o ba—

EEIL, BB LB TORBIC L 2 BMEE
B v, BEgEICE, Fhihoonmh
BIC T2 TR EIRETHESE, BEMio%
MR E 180 & LA D0 ENS 180 K F
TOHMATEHIThE/2. AMERIZ, 714V
—ZALTEELFMEIIO) T, ZThEARE%
TAX—U—TTHAZ. b, EBRAMNER
CHENSE B0, RERT TICEROMEH
ralT7e.

S-type D EE) & B-type DEE O EFFHEI

13 (1998a, 1998b), Masuda et al. (1999)
DRV (Fig. 1). $4bb, Stype D
BICIXIRMD0%DREMIIH L, £ PR3
“ﬁ@%%%ié&,
ZIZ1IRM D 80-40 % DA MK L,
%/b%hmbﬁéwu3%%®W5%u§A,
B9ty MibE/. WEHE LIZ, wTho
Ly MIBWTHWREZRBR Y 82 B X372,
B, TNENOEEMIIT 1 EHOMREE ST,
FEHEF BRI LTI vy a L L.

3) WEHEH B X OHE ) %

K OWT, BFEREICRIE S R0 & KR
B, PRLR S X O9HEL 5 O EMG i 8 % il

Strength-up type (S-type)

3-min

EEt5+ Yy MMrbH, B-

BT BEINLHIE, 74Y—u—TDgh
AT 72 A P LA = GBS,
LO-100KSB) i2&o-T&k 62, AMLA YTV
7, ADI o N—=%—% AL CTlmsec Z &2~
¥a—% (NEC##, PCI80IRX) (ZHLY AA
2. 2Dk, BoN)-FEEIEE L LICLT,
1M REEEICEB T 2B RN & Fy )
(Fmean) 75’_’*&57’:.

EMG DI %E (I3 KA EE % Fl vz, &
i d, BHEFHE 20mm i LT, E#%10mm
DEMR % MO EITH A L H-—1274% 5 K 9 123

HL7. B, BEREOEBEIIZI0kQLUT &
L7z, %O EMGEESIX, 47 7, AD2
SNN—=F—F N LT, IKHzOH¥ > 7)) v 7L —

FTA/DEML, 23>¥a2—% (Apple i,
Macintosh Centris650) (ZHUY :AA 72, Zh%
LT, 1MOBRMEEEC BT 2 FHHRE
2= (mEMG) %, 2EERL-ESHEN
(IEMG) ’E@Jﬁfﬂﬂﬁaﬁfﬂﬁ‘i‘u&: WX K7,
B, 22T, mEMG % ##EBEM THKT
EH LN, BN LB AEIETD
HER ﬁﬁiﬁ%ﬁﬁﬁﬁ’%ﬁﬂvﬂ mEMG (233 %
MAE (% mEMG) % Ko7z, F7-AK0%TIE,
LD Fmean & 2O mEMG TR L7, $4b
5 Fmean/% mEMG bR 7z, Fili U721 6l oo i
EEB BT S Fmean, % mEMG B £ O
Fmean/% mEMG X, Wih b &Kty FTEIF

Bulk-up type (B-type)
30-s

8 9

Fig. 1 Protocol for resistance exercise in Exp. A and B. Figures in the shaded
boxes show exercise intensity (% of 1RM).
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WiEERD, ThE{EBREoREHEE Lz 2
o, SEEICHV B RIRED DL, KT
@ 1RM % 5 [m] o> S B i L€ L 72,

B, Stype DEHTIXEBEAT L, 1, 3, 5
ty bOKEKE, EB3, 6, 9TDFERZI,
%72, B-type DEB)TIXEESER &, 3, 6, 9
vy ho#EKEE, EH3, 6, ITOFHERIL, T
NENIER I DR L, M EERE LAIRE)
Z AEhim fLEE AT g (YST#EE, 1500sports)
WX OE L. F72, Stype DEENTILEHE
BiBXUsty FEHIC, B-type DEE)TILE
B &, 3, 6, 9ty FOKEKIZ, KMHE
WE L2, KIRPIEZES O 15cm EEICBWT
AL OIRFE TR E L 72,

4) HEAHLHE

TRTOWEME T FME = EdEFA (SD) T
L7z, S-type ®iEE) & B-type O E) & DRI
BT ALAERE, KBHOFEHEOEDKEIZIZ,
SHEDH 5 tREZH W, FXy FEIZBT A
Fmean, % mEMG, Fmean/% mEMG O350
EOMEICIE, RENE X 5 —ITRE O i
Wixw H, FEBEETDH - 72841213 Sheffe &
LD S ERBREZIT-72. B, AEEOR
EIZIE, WL ERES BRMZ IR L.

2. E&B

1) #BEE

BERFIZIE, MR M AR (i
228 + 1.71%, HK 1728 £ 3.5cm, KHE 716 =
58kg) A7z, EERA LRI, HERAEIIAR
WEONECELTH L LOHHEE 2T, Th
5% FICHRL, REHFICERLC) A TER
ZEmL 7.

2) EE7Suba—

SEED LIS X B MR E S & AL SRR
AL RIREIC, BBEREICIE, S-type DidiE) & B-
type DEE % T & A2 EABIL EOMEZ BV
TirbE 7.

3) WEIEHB X OWE N E

BB OEE)RT B X OEE A AR AR & D
B L, I GHIEE S & OV LA B2 e L7z,

BRI T #%, GHAOMHOmE% 4C, 3,000rpm
T10 ML, BohmiEze -80TCT
AR L7, GHURRE L EEaT, EB)501%,
15571, 3040 %, 6057112, LAMREEIZEEH,
WE)1-55001%, 7%, 109, 1290, 1559
%, 300, 60ricEnRENIE Lz, GHIiR
BEOBEICIE, RIABEMEEZ AWz, LAREO
WEIE, EBALAKOTEZHCE &b,
AR B L OWRIME, FVEVBRECHTSHN
EHBILIVEFOEELZRNIRIZT L2012
(Finkkestein et al., 1972), 10K L. E oM L,
[l —BEIH (FAT8-11H) 1Zq1-o 72,

KBRPH, S5 RMHRARMIEY) (Maximal volun-
tary contraction ; MVC) #E#hfiks L OES)E
BICWE L, EHHBTOBEEELEZNENKD
7o KERPHIE, M O 15cm BB B THyEE
. MVCO#llsEix, FEERAL
RO E B L OHEE A, GRIZOWTT -
7. LT, oh -z £IZLT,
T3 O KME (Maximal rate of force de-
velopment ; MRFD : Viitasalo et al, 1980) #
ko, EEWiIRICBARFEEREIRLL 20
ftiz, EHCHVDHEMHEDTDOIL, THTO
IRM % fg:[nl O SEEFif L2 M E L 72,

4) Heat LB

T T OPE ML E = RS (SD) T
;RL72. MVC, MRFD 3 X OVKBRBH o 8 Bl aif %
B L OTHEFHIC BT L FEOEOREIZE,
WHEDdH B thEE Gz, GHB XU LARE
DOWEIFEEIC L B 7% ) FHEOEDORIEICIE, K
HHEIZ L A E OS2 v, Fl
HEETH - - BE121%, Sheffeilz X ) L EIL
BEETo72. B, AEHEOKEIZE, T
b G5 %A 2 FRH L 7.

m R
EERA, BEbIZ, Kty MTOREREEIL,

S-type DEF TIE 3-8 M DHPHIZDH - 7225,
B-type D& B Tid 8-24 B OFPHIZH o 72,
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1. EBRA
Fig. 212, WHEEHIZBIT 5 FHIERED Fmean DE
IbZR L. WHEEHICBIT S Fmean DZEALIZ B KT

HiEoOME (Fig. 1) # X BLLTW, 9%
HH, Stype DEEHIBWTIT, b\ﬁ"fﬂﬂ){"yl\
BV THITT - EOKEDHEF SN T W79,
B-type O&EENZBWTIL, £y FEASESRICD
NTHEEISRA T 2520 57z,

Fig. 312, W EBIZBITH5% mEMG B L O°
Fmean/% mEMG OZA L% R L7z, % B%mEMG
&, KB, WIAHS X OSMUIER BT 5

BALDS B TH - 7272012, 3OO O
FEETR L. ZOR%E, Stype DEETIE

5ty b EHICHFERMEKT ) HEREO mEMG
EAMEFERROKENSMER SN, KLy NEICHE
ZIROONL o7z, —F, Btype DEET
&, 1-3, 4-6, 7-9t vy bDOZE3 Ly PATIZE
WAILT LAY, 3y PTEICEEDHTASD
EfRAlCHmMT 22RO b, T 72,
Fmean/% mEMG (X, S-type ®:E&HTIE&t v b
HICHBEREIZRD SN h o 72h%, B-type
DEHTIELy PP ELICONTHEIKTY
B A 25ED S 7z,

EER B X OEE RO LA BREILX, B-type D
BASS-type DEBIILE L THICEME R L
GHEHED 5 OMME (Stype 2.8 + 0.8mmol/] vs

(N)
700 A O Strength-up type
® Bulk-up type
o, 600 -
5 1 2
<500 3 l4 (];)5 set
R=]
& 1
§ 400 l i T7
5 4t +
% 300 2 8
: t & L
e
200 lg 6
9 set
100 - T T LA
0 5 10 15 (min)

Exercise duration

Fig. 2 Changes of knee extension force (Fmean) during
two types of exercise in Exp. A. Values are means +
SD. f; P<0.05, compared to values of 1st set.

B-type 4.2 = 22mmol/) ZiX, WESEICHEF
FENRRBO LTz,

EE B L OSES) %O KRB, B-type ®iE
B723S-type DEBNIHE L THEICHMBEEZRL,
EEHIHE TOEILE (S-type 1.5+ 0.6% vs B-
type 3.8 £12%) 2i%, W EEHEICHBEEN R
o Xo¥ (AN

2. BB

Fig. 412, M#EFIZBITHLCGHB LU LA ERE
DEALER L. £/, GHBEIZDWTIE, &
R —EE) 60 7% £ TO /b (Area under the
curve ; GH-AUC @ Kraemer et al, 1990) 7R

(%)

140 -
120 1 11 3 I
"
l I l2 ll 4l I I 5 set
o 100 1] 1 : T I 7.8 (L
= 2 4 i l 8 9 set
5
® 80 A 3
O Strength-up type
%01 ® Bulk-up type
40 . , —
0 5 10 15 (min)
(au)
700
600
g ! ’ l3 5 set
= 500 A 4
E
w400 - Il i
S 1 + ¥
& 300 - 21 l l l
07 3 8 9 set
100 , :
0 5 10 15 (min)

Exercise duration

Fig. 3 Changes in % mEMG and knee extension force
(Fmean)/% mEMG during two types of exercise in Exp.
A. Values are means = SD. The mEMG represents the
mean values among rectus fomoris, vastus lateralis and
vastus medialis muscle. Dotted line indicates mEMG in
MVC test. T; P<0.05, compared to values of 1st set.
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L7:. ZORE, RO GHEEIZIE, Stype A L7, TOZEALHILIB-type DEEA S-type
O EE) & B-type DEE) & DOMIZH BAILERD 5 OEECHEBE L TAHBICEEZ R L.
Niedro/z. FHEHHE HIZ, EHRICGHIRER

HBIWZLEA LY, ZOELOKEEILB-type D v Z =
EE)ASS-type DEFNZ I L CTEF L L, WHES)
BICILEE RO TR TCOBLEICBWTHEEENR AKWFZEIZ BT B S-type DiEE) & B-type D EH)

Do, Fo, FOSUWEOIREL LTHOGH- 12, #lIA (1998a, 1998b), Masuda et al.
AUCIZBWT Y, B-type DiEH) L S-type D E) (1999) ofafi iz vz, Zo#EmE LT,
LTRS8O ML /R L (S-type 56.1 + INSEPWTNRLERO ML —Z Y FHGIZBW
7.7ng/ml vs B-type 419.8 £ 56.1ng/ml), & H) TELAVWOLNTWEHETHAEI EEDHITOHN
Bl AEENRDOON, —F, LARED % (/Ml, 1994 ; Fleck and Kraemer, 1997).
GHIERE L WAk, MER) & bIEBRICATIC ¥/, Ao K, WEBHICBITA ML —=
FRUZA, 2OELORME L B-type DEHN VIR REOMEISGEET A ERE —@H0EHIC
S-type DEEZIB L TEL L, MEBHRICITE ST 2AHNREPORATLILETHLD
B1-300%F TCORMIIBWTHEENRD L 2, ML=y ZRROMES IR SN T
nrz:. W5 (Bl3A, 1998a, 1998b ; Masuda et al,

Table 112, WiEHZBITHEBFHHETOAM  1999) BMHELH VLI EPLETHL I LN
P, MVC3H L OMRFDDZELEAZRLA. EB HIFohs, b, BerAWHEICBITH4EH
A TR, WEE)E IEEHICRREBIZEEM  RRE R T 2HEIE, WERIIBY AR
L7=%%, ZFDOZEALEIL B-type D EBAHIS-type D BEBRETLHILIHEETHL. LrLEO—k
EIChHBRLCAFECREEEZRLE. T, T, HEBEZHETHILILE-T, KXROARM
MVC 8 X O°MRFD &, WjEF)E b IESEICHK  HECL 282 FocRETE 20WEAYD

-O- Strength-up type
—@- Bulk-up type

(ng/ml) S-type  B-type (mmol/1)
14 - " 8 -
v t i HEOTH gt
g 124 ;
=)
s 10 &
= 8
s ;
M
= 4
F 24
0 Pl T T T T 0 T T T T T T T T T T T T
re i Pre 1 2 3 4 5 10 12 15 60 (min)
exercise 0 15 30 60(min) L, 7 30 60{min
L Post-exercise —— L Postexercise —

Fig. 4 Changes in serum growth hormone concentration and blood lactate concentration after two types of exercise in
Exp. B. Inset shows integrated area under the curve (AUC) of GH response. Values are means = SD. ; P<0.05, com-
pared to pre-exercise values. #; P<0.05, compared to values in Strength-up type.
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Table 1 Comparisons of thigh girth, maximal voluntary contraction (MVC) and maximal rate of force development
(MRFD) measued before and immediately after the exercise sessions between two types of exercise (Exp. B)
Strength-up type Bulk-up type
Pre-exercise Post-exercise %change Pre-exercise Post-exercise %change
Thigh girth(cm) 526 = 24 532 * 231 12 + 04 524 = 24 555 + 221 56 £ 09%
MVC(N) 8847 + 1432 8250 = 1089 —6.3 + 83 9039 = 1472 5956 = 12831 ~—337 = 12.0%
MRFD(N/s) 3569.5 + 7251 34786 = 2646 —1.1 = 88 3587.0 = 9085 2096.1 = 1765F —40.0 = 135%

Values are means = SD (n=8).
T P<0.05, compared to pre-exercsie values.
# p<0.05, compared to values in Strength-up type.

B, TDDHIZ, AR TIIMERIZB T H4H
BEM—ET, RITIRICBIT A6 EEZZ0
TIH.

1. EyfERFD EMG JEE)

N T —ERE LT, EBHED
FHAE R A 7V A DFEHHE 4 &5 L
TWAHEBENVOBREIVBH T ONDL (A,
1989 ; AR, 1991). ABIZETIE, HiJIZERIC
BULESENVOBERMEOREL LT, 1D
B EEC BT 5 mEMG # w72 (Bigland-
Ritchie et al., 1986). Z®O#E%, S-type D iEH)
BT, Fmeamd 1ty b 658y hET
IRM D 3{T 90 % DK EEIZHEFF S (B A,
Fig. 2), KBRE®, NWILH, SHHEH O %
mEMG O FHfEIE, wFhoty MIBWTDH
& KH 158K O mEMG (#1243 2 K CTHEFE
EhTw/z (EBA - Fig. 3). THZ ki,
MVCIZE B % V72 S-type DB B W T
X, MVCZRHEL TwWaE L MEEIL, EH)
BRI OB EPEL, ZN5IIRER 2B AEIZT
WZEZRTOIDTHSE. LIEMF-T, 2DLEH
LA EE T S Stype DEEH EEMICHI 5T
MWl lildoT, HHNOEELGBENTTH
LR OUGE, ThbbERHM OB HED %
BWWIZEOLZENTELEEZILND. B,
FAelL, H2m, SHBOML—=2 712X 5T,
S-type OEE) L B-type OEBJIZILE LT, BHH
RH/ 8T — OFEPEL X OFWEEH 72 ) oM
ENOLAT P L=V TIRDORKENT L %80

T (I, 1998a). F7z, BilIA (1984)
i, "RHID100% % BET L8 L 50% %%
HTAHELEDBTEREMN ML —= 2 7O E
I U-EER, AiEIEBE L) SHkmEDd -
0 DB K UG TR O 7 iR & o B
A, WIFNLREEER R L L2 WME LTV A,
NROSORM L —= v 72 B AR R,
AMRIIBIT LRSI BT LI ENT
x5.

—7%, B-type DEFHIIBVTIE, &ty MiC
BUAREMERIEIL Yy MISET I ON T
L, ZNUfE> TH L v MIBIT 5 Fmean bR
L7z (EBA - Fig. 2). L»L, %mEMGIE3
ty NTEIZABERTARLED, 9ty b e
RTHhBEFELAIZERL, 7-9+% v FTid Stype
DEE DHIZIZ L A LERZEDONL 5 .
T, SOOI, HHOBEHELRT,
Fmean/% mEMGZ, v MDD IZO>NTK
ECH|T LA (%BA - Fig. 3). THZ ki,
B-type ®#E#id S-type DEENZHE L T, v
FMADSED I ONTH OB DRIRITEL % 595,
EEHVOBBBIILTLIL RV E &R
TLOTHAH., —7, MFHHRT CORMmIFEBIEIC
(&, FLBROEM & 12 X0 8RO DR 1 MK
L, IRNDEHEZHMHERT 5701087208 o
BEMELLZEMMON TS (Moritani et
al., 1992 ; Takarada et al., 2000). F7z, ¥
DML TH > TH, EHREOEHEHHIIB W
TRFRBROBURDFED LN TWD (Miller et al,
1996 ; Hamlin and Quigley, 2001). A7 Tid,
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B-type ®EBh X S-type DEBIZ LI LT, EH)
A TOHOMVC R MRFD DA * (£EB -
Table 1), EBHZDOLARED LA (EEBA, £
EiB - Fig. 4), KMPEOELE (EBA, E&
B+ Table 1) "W ihbHEICHMELRL /.
IhET, EBHRIIEDOSNLHORFRDOHM
&, IEEIHNICBITARBEY LR L) OF
I L 2REBIEOEADHNT, MIFLHNIHE
B LR LELTAELLIENRBINTYS
(Ploutz-Snyder et al., 1995). L7:2%-> 7T, B-
type D EBIZ BV TIE S-type DB ILE L T,
N TOABROERLENIZE D %) BiIET 2 H
EZTHY, ZOHRE, Moritani et al. (1992) X
Takarada et al. (2000) 249 % & 912, #HiL
FH DT % WifE 3 5 72O EBY AL OB 72
BEHMNELC W EEZONE, L2LED
— 5T, Ak, B-type Di#EE)AH S-type O HE)
WZHBLT, BT —OEMES X Ok
HiED 72 ) OMFHED S A7z b L —= ¥ FRpFIZ
MRV /PAENT E (EITH, 1998a), B DILHERE
RIS EBH S A TR ITSE5 28 (Bl
A, 1998b), L EEEOHTWE. Lh-T,
NSO L EETHE, RIZB-type DHE)
DEPT, FHET PR K CES R OB B A
MLz LT, T ERFMREROYUEIITK
E{HMLZVWD DEZZONS.

2, EBEORRFIVEL DR BICE

LYAZ VAP L= FIZE o THL R
RO, PL—= v ZEICHWAR T
Yo TH7%% (Fleck and Kraemer, 1997).
DOHEIZTFICHS NI N TV RS, [FHLE
MzdokVEY (GH, 7TAMARTUO YY)
DO 1B OB L WBEOHENS, HDHRE
BEIZHHT AN TEBEEZONSE., —H,
CHROSDFRNVEY, FICGHOBWIE ML —=
FEOAMER (Vanhelder et al., 1984), v
I OKREER (Kraemer et al, 1990), fh3a
(Gotshalk et al, 1997), BYE#HE (Williams et
al, 2002) &, PL—=V IV EFHOA
T HBEOHEIRS HBEEINLZ LAREINTY

5.

AFZEICBNTY, WEENZBT S GH D7k
IEECRLLHMERL, B-type DEEHIZB W
TOREHRIZGHBEOEF L LARO LN
7z F7:, ZORWETHHGH-AUCIZIE, W
WIS 8fEDENFRD bz (EERB - Fig.
4). Kraemer et al. (1990, 1991, 1993) ®—ii
OW|EITL B L, IORMOEF TSty b i#EE)
%, by M1 HOKEEZIZE A, G5 8H
HirbE 754121 GH O 5B ICH KT 5
A, FROES %, SRMOBAMTE Y FHIZ3
SHEOKREBEZIZSAITDbELEEIE, Z0L9
LGBPRIEAOLNZ . AR TIX, Kraemer et
alOM|ELIZELD, BWHRES 1EEOAZH]
WA, IZIZFERROERP RO N THT LT,
S-type D& & B-type DHEFNII BT 5 GHILE
OMEX, e8RS Am koS o
EWEMDLT, 22 )E@ETLHETHLI L%
RLTW5.

—F, EERIZEL S GH OG5 WK HEKR
WCRIFTERER, FACHSMICER TR,
UL, EHHICCHOTWSHEAT S LS,
A ML AZRZTHAKANTOIGF-1 (Insulin
like growth factor-1) O &E%4L, &AE
KON ERMT A (Florini et al,, 1996) &3t
gEhb, /2, 1AOEEIIHNT S GH OG5
B, BEHO ML —Z v 7 BIC X BRHEO K
LKLOBICAEELZ EOMBBKREROHE L H
D (McCall et al., 1999), Wi#B)H TD GH DI
WEONE (EBB - Fig. 4) 725, HEROEE
WCHEBERIIL TR WEEIZFIIIEZLN
b, hBEAE, SHBO ML -2V BT,
AHWFZETH 72 B-type D EE) A S-type DEE I
BB LT, WS X ORI A o8
PEBIWEMELZRT I L ZHERAL TV A D,
1998a, 1998b).

PEORDS, MEROGEEZROVELT
S-type D EB L FHBRKE RS WE L7 B-type D
EE BT L EB O AR, 1RO
A EHULE,SATEDLOTKE ZMHED
HorlepFooNl, o kL, WEEICX
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5= VR OMER, 1RO BIT
LEMMRELOHBL L) & L TERRREY
TETHHEVZ L. b, KWRMHERED L
255 &, Stype DEBERIIKEANVE DI
WERTIZODOLY FEMNMTAHILIZLST,
S-type DB & B-type O EFBH O F 2 b 5
72 ML —=r 78 (Gotoetal, in press) &%
ETHLILLMETHILEEZONS.

vV E 9

AT, LIRS Y AEFIZBTHEW
7 Bfi )7 Td A Strength-up type (S-type) @
HE) & Bulk-up type (B-type) #E@ho & 4451k
DHEL, BfFhoficEs (ERA) L sk
DR NVE Y OpWE (FEEB) OWEi2 5K
Az rAME L.

EBRA, BEBIT, BEREIIIEE kA
PR %EHVvy, S-type ®EE) & B-type O EH)
T ENENELLHITbY 7, EEhE, FEER
AT X 2 el 2, 5B Tl
2 & B MR EE) 2 vz, EBRA, BE DI,
S-type DHEENZ B W TIX IRM D90 % D fif %,
oy FEIZ3DBIOKREEZIZSATS Y MTb
w7z, THICH LT, B-type DEHIZBWTIZ,
1-3t v MXIRM®80, 60, 40%, 4-6+t v
1£70, 50, 40%, 7-9+t > biE60, 50, 40% D
Bifif%, 1-3, 4-6, 7-9t v bOMIZIZ 30 F0R,
3-4, 6-7t v POMIZIX3IFTHOKEZIZXA
T, A9ty Mibe/z, WhE#HE LI12, W
oty MIBOTOEEIZTREZRY KE S
7.

FRHERIIUTOE) TH 5.

(1) &t v MIBIFARIER I, Stype D
FTIE3-8MDHEIZH - 72A%, B-type D)
TIE 824 DHPHIZH » 72 (FEBRA, B B).

(2) &Kt v MBI D KRMER, YR, W
HE 55 D% mEMG % “E3¥1b L 72 ff 1%, S-type ®
R B TR R IR K J 56 HE IR O il & (2T AR
KEDRHEFEE N TV DIZH LT, B-type D
BjTlE, 3ty b EiZAL EL Y MEAHED I

ONTI T L72AY, 9y PEIKTASL LIEAIC
B A En 2wk H i (FERA).

(3) &%+t MBS Fmean/% mEMG I, S-
type DEETIEVT IOy MIBWTH —&E
DKEDPHEFEIN T2 LT, B-type®
EETIE Yy FEIADVESIZONTRELIKTT S
fHRIAFRD H Nt (EERA).

(4) EEFEOMBEREFRNVE VEEIE, B-
type D EE)ATS-type DEEZHE L THELL L
AL, WHEBHEIILEEZOVTROREIZBW
ThbHEREEN DO N: (EEB&B). 72, m+
FLBEIRIE S, B-type D EB)AYS-type DEE)IZ L
BLTEMEERL: (EEA, EEB).

(5) HE)RIZHIT 5 KEEPAOEIIIZEIL, B-type
DEE)ASS-type DB L THEICSME L
L7 (FEBRA, EBB).

(6) HENZIZBITAHMVCE LU MRFED O
LEIE, WY B-type D EE) AT S-type O EE)
WCHB L THEICEEZRL: (EBB).

Lk o#ERE, S-type DEE) & B-type D EH)
BT B AR, AR LK
B L 72 ZH NS ATEDDTRKELHEND S
&, BXUOIhOSOMENWERO ML —=
TRIROD B RAT TR H H 2 L 2R
355D THh5H.

=3

1) FESE, ThET [(NT—7 v TRIFE] &
[Ty TRIFE] Lvw)HiExHWTE
A%, AL Tid “Strength-up type” & “Bulk-up
type” W) HiEEAH W, TOHBE LT,
(37 =T v 7RIFE] &, wb®wh/sy—}L
—Z V7 EREENEZBENOHDLENHITS
nAb. B, “Strength-up type” i& A L]
“Bulk-up type” & [fRAKREE] LN Tn5
bOLIFIEFRLTHA. LarL, THRAHHE]
EhL—=V7HM, TRAREE] XL —=
YO RBEZAILTADITIORTOWDLE I Eh D,
WO ANFE NS AL ELETRESESH D L E L
bbb, ZOZDIZ, KX TEML—=r7
HiZ#% H LT, “Strength-up type” & “Bulk-
up type” L W) HEEEZHWBE Z LIZ L
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