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The effects of isometric training performed
at the optimal joint angle for maximum
torque production versus at long muscle

length on muscle size and strength of the

hamstrings
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[Purpose]
The purpose of this study was to investigate the effects of isometric knee flexion
training performed at the optimal joint angle for maximum torque production versus

at long muscle length on muscle size and strength of the hamstrings.

[Methods]

Thirty-one healthy adults were divided into a training group (n = 20) and control
group (n = 11). The training group performed knee flexion training in a seated position
with one leg at the optimum knee joint angle (OPT: 39 + 18°, 112 + 28 Nm) and the
other leg at long muscle length (LONG: 0°, 100 = 18 Nm) at 70% of maximal voluntary
torque of the corresponding joint angle for 10 reps/set (5-s contraction and 5-s

relaxation), 5 sets/session, 2 sessions/week for 12 weeks. Isometric knee flexion torque



(at 0, 20, 30, 40, 50, 65, 85°) and muscle volume of hamstrings were assessed before

and after the intervention.

[Results]

No significant changes were found in all variables in the control group. In the
training group, muscle volume significantly increased in both legs with a greater
degree in the LONG than OPT condition (15.4% vs 8.2%, P < 0.001). Changes in
muscle strength demonstrated joint-angle specificity in both training conditions G.e.,
pronounced increases around the training angle vs. others), but changes in total
muscle strength (area under the curve) across the entire knee joint angles were not
significantly different between the LONG and OPT conditions (+31% vs +43%, P =

0.405).

[Discussion]

The greater muscle hypertrophy for the LONG than OPT condition may be related to
that isometric training at long muscle length results in greater muscle oxygen
consumption (i.e., metabolic stress), which is thought to promote muscle hypertrophy.
Regarding the changes in muscle strength, increased muscle size and particularly the
adaptations in the nervous system (e.g., increased motor unit recruitment and/or firing
frequency during force production) may have contributed to increasing muscle strength

and demonstrated joint-angle specificity.

[Conclusion]

Hamstrings muscle size can be more effectively increased by isometric knee flexion
training performed at the LONG than OPT condition. Both training conditions increase
muscle strength in a joint-angle specific manner, but are similarly effective in

Increasing total muscle strength over the wide range of motion.
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FOEHER ) (BIE bv o) ORMFRZEZ BT 720 Th o7z,
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105 -
100-
95 .
90-

85
80
751
701

_ ; N
65

60 T T T T T T T T T T 1
0 20 40 60 80 100

REAETAE (deg)

6: hL—= 7RI D IRBAE R & S RVERE BRI A5 ) OBR  (n = 20)

JEHRAA
(% MVC at Optimal)
0

2-2-2. PL—=UVITHNE

== TR BIRE & AR DEEE 2 VT SIS HI D R S 7o Rk L
7-BHER A L IC BV T R R L —=27% 2~3 HO[MREZ H T 2 HO#E
ETI12BEHT-72, P == ZARIE, TNENOFRMEITHT D T0%MVC D Jj3giE &
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L. 5 DHOUHE L 5 BPHOREE 17y MEC 10EIKE, 1By a v EcsEy b
FIF O A L7 (B y MEARRIX 3 o). X 7 ISEB R ORI 04T — %
BRLIZ, 2L, hL—=2271~2%F% v a v HiE, bL—=CZICRERRIREETD
WA X DRI EBET 5720, Afiix 50%MVC, 60%MVC S s+, 3y
a Y HUBENS, T0%MVC & Lz, 3By avH (Afi: T0%MVC) LIED hL—=
YICBWTC, REAMTHEDRE (10 FElx5 v b)) % 2 v g vk LT
HZENMTEIG G, ROE Y v a U CIEAME 5% ST, FRROSMET, 20H%D
FL—=U 2BV, REAM CHEDREE 2y v a Vil L TZ(TCE e
I, RO M L—=0 7 TAMEIH S Y2, FLr—=07OFEIEFE LT, FHFORO
FL—=7 (10 WIE) 227G O —FHOHO FL—= 72170 ROE >
3 TlE, ZOIEFEZHERNFEEHE TANER T2, 2TCO ML —=0 71Tk, U —L7
v 7 L LT, 50%MVC T 5 B I % J 3o 5 A5k S 7z,

o
> 5s
3 % "‘.‘W""'""J""""""—"’M"ﬁ'—‘—‘w ————— AP\CA = = = = api e = = = o NI e st (i B e e e o PG
X 60-
#% 40
%m
R 0 ~ :__: —— | — — N [ S— S— | VI | S— e
gz 5s
X 7 : EE ORI T — % OBdEE (17 hy)
2-2-3. HIFEHE

A, E R B i

Mo—=U B LNy ha— ARt biz, 12271, N L—=U 7 RMRE) ISR
DFFEZ LY | HFRYEEBEE ) /) &2 AR ICHIE Lz, 7236, 2 he—U iR,
I BT & AR, AMABICB W THRIER O 3~5 AR I5ERSE 21T > 7=, 4Bk
BT B 2 BIORKGHIRED 5 HREVEZERA L, 7 2O CRBHC O &1T
ofz, Fio, BB FTEIRAIRZE LT ) OUrEORE 2 g S 720l &4 ()
T 7T OOBEIAEICBT 55O FEfE (Area Under the Curve: AUC, Nm + deg)
ZX 8 BLOLL FORAILICHI Lz,
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105 A

100 ~

fE#R 73 (Nm)

65
(d1) (d2) (d3) (d4) (d5) (d6) (d7)
Rk BE B F8 £ (deg)
AUC = 1 +y2)2(d2—d1) n vz +y3)2(d3—d2) R 6 +y7)2(d7—d6)

B 8 : AUC D& H 7k

B. NAR Y VT ZORGERE
FL—= BB LU=y br— e biZ, 35 25 MRI #RfgdsE (MAGNETOM
Skyra, Siemens) Z VT, ZE4 D KEREED T1-MRI (A 7 A A& :5mm, ¥+ > 7 :5mm)
ZIT AR THAF L. (K9), WIERMIIIEMLE L, EFIXY 7 v 7 AL TRk %
K2R U, HTICIZEMA® Y 7 ~ (Horos, The Horos Project) % AWVT, /NAA U
VT AR ORI 2, AR JOMEILES (R34 iR & R T 5 ERT O
B) b N Z DM A 1B EIZFHAIL7Z (K 9), X LEHRIC OV TIR, Mk 4
FHH U 72 BHE M I TR RS I EARBIR Y 0 2 = & & L. FHIEHR O 2 5 L
7fEd L7z (Maeo et al. 2018), [A#RIZ, F v v 73OV TH, HEDOBEHEOEZ 1)
L7fie L, EMcBNT, ElB LOEM L2 ToMMmfEs GH L, A7 AR
(bmm) #F U2 LICKVHEREERI Lz, £7o. 4 HREROHETE (4 fhom g
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D) ZHEM Uz, £o, OEIE. A T AR S RNE ) iRE 2 EAL Lz S 2
Tﬁ*ﬁ%??of:o

<A AHI> <t AR>

B9 : S ARI#£ITI31T 5 KERE D MRI D

2-2-4. WREFHLE

FEAHTF B T EATR R 2= TRAL LT,

FL—=U ZRHZBT D b L—=r VP EAROZE A ol E R E T (2
&k x24k v ar) THRIELE,

NLZ Y T ADFFEFEDZEAIZ OV T, B L OREDOENZEN T, IohlENE
WEDHOIHT (2R x 3 Z/fF) Z2AToTc, KAMEHDBO NG G, ~NAA Y T
AEB LOEEDOZNZENICIBN T, BRIFTHIEDH 5 ttest 2 W T ARTER O
IR Lz, 72, BEREOZ (Ac) OFMMAEZ —JTAESHIHTB LOR
7 xm—=RREICK Y R LT,

S R BIE I #h 75 ) DZALIZ DWW T, =R ERAEIE D T (2 B x 3 5 %
TAE) EAToTc, RMEICET 2 ZEMFEMPRBO bNISE. BRI TRIE LB
HifEE 2 &1, MISDH % ttest 2 VT D& Uiz, £z, fi1oZdt

(ANm) (ZOWT T ehlEAERIE BT (8 &l x T ARK) Z#1T-o7o, ZKEAEMN
bt ABEEIAE Tt B BT LR 7 = v —=REZ1TV, &



MOZEZRBGE LT, 2REAEICRT 5/ hoih#t T (AUC) 13, ookl @EAgHIE
SIHOHT (2 IR x 3 Z&fh) ORE L7z, REMERGRD bNE, HhDdH 5 t-test
RO TI AR O AUC 245 Thelis L7, 72, AUC ©Zfk (ANm + deg) 12D\
T, —BELESBOITRB LR 7 2 v —=REEITV. RIFROZEZHGE LT, 723,

ETOREICBNT, AEAETIP<0.05 & LT,
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EIE R

204D FL—=20 OO L 1A AP TRy 7Ty MLz, 72, Bl 14
2. h—=r7HMOKEE 9 - 19y aA) TREBEHOBRAEY hL—=V
Z ek LT, RSB b L—= 79 ADK) 8 El & Fehii L T/ 7zed, Jr A (10
fH]) BOFAFEOREIFEM Lz (i HREIFER e L), S 612, pllo 1403, £2To k
L= U TP AESER LTS, MAEROFHRBEORE DO, FH1REDBIZ AL A R Y~
T AP E R AT T80, IABEOFIJEZPIE LTe, 207D, TV F L—
=V IROFT =&Y 7T, Long 38 L0 Optimal £fh & H 12, AR O AFE )3
n=19, NAREOH NI n=17TH, hlL—=2 7 EfEFOHEBER n= 18 & LT
WET 5, o, WAOay ha— Al OT—2 %, BROBVEANOLES DT —% %
L, &TOHEAIZOWT Control &FiEn=11 & L CTHT L7z,

31. Fl—=UTEiEATHOE

X 10 1%, FL—=2ZREHCBIT S b L—=r VP EAMOMHE (7 kL2 : Nm)
B L OHHE ()FEHEAKAEE . %XMVC) 2R L7cbDTH D, fxfiIARIZIIT 2 ookl
IO ORER, S (P=0.025) BL Ut v ay (P<0.001) OZNEIIIHERE
PHRDBFROH B, ENHORAENER (P=0.638) 1A E Tlden-oTz, Ziud, Hxtaof
ffl% Optimal §:f47% Long 4&f £ 0 b EICHEICKRE < RERICE(L 08 LizZ %
BHRLTWD, MRHERICET D ZtBE ST ofR, £y v a VICOBREERE
RDBBDH B (P <0.001), FAEOTHR (P=0.646) BLOTNOLDOLAENER (P=
1.000) FAE TR oTz, ZHuL, XA RITETOE v 3 > T Optimal 4 &
Long &M CHERZT L, FRRICE (L B3N) Ll L&2BHRLTND
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@ :Long&E @:Optimal&

_
i
o
1
4
S
o

Y

N

o
L

[
s 2 .
g ZZ %%%%%%mmmﬂm % ::’ ..mHHHHHHH

co—=2Ftyiay * - p <0.05
X 10 : ZERPEERIEN R N L —= 7B At &nm (B hvy - ) BXON
AR BT (134K - ) OHEE (n=18)

3-2. NAR MY T ADHEFE

FLIE, MARRICBIT DAL A N 7 2A&B L OO EIELZ R LD ThH
%o ZICECE BN O, NEAA R VT AEB L OREROFARIC BV TR A
HRD bz (P<0.001), &0 5 ttest DGR, Long FIETIINLARNY VT A
FHE LOREOH B (P<0.001), Optimal 54T, LG (P=0.797) %
< 3fhE LOEREDFHERIC, £ ENABRMNAFED Hiiz (P<0.001), Control 5
HOFBAERIZIE, WThoOfE X ORERIZBO T LA AR CHRERZ (I S

277,

#1: MARIZICBT DAL R MY T 2K B L ORIEO
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LongZfd (n= 198D

OptimalZ&ff  (n = 198)

ControlZ&f  (n= 115D

XE{A
(PfE)
v AR A I AR At FIPNCI| A%

BRI (o)

KEE_GEARIEEE 888 + 222 99.5 + 251w 844 £ 180 951 £ 19.2%* 94.1 £ 20.8 93.2 + 21.0 P < 0.001%%*
KEEZSEFREE 1817 202 209.5 £ 34.8%% 1815 £ 340 1911 + 32.9%*% 177.0 + 26.1 1750 £ 259 P<0.001%*%
b 1: 31 1949 £ 423 2345 + 56.6%** 1909 £ 389  227.1 + 518+ 1943 + 36.1 1924 £ 368 P<0.001%*
HEERES 226.8 = 451  253.6 * 41.5%%*  230.8 = 4538 2304 + 47.5 234.8 + 40.8 233.7 £ 399 P<0.001%*
2 6922 + 109.8 797.1 £ 121.2%%%  687.6 £ 1063 743.7 £ 1159%**  700.1 + 85.2 6943 £ 860  P<0.001%*

111E, ML EDANLA N Y T 2K B L OREOFHEEOZEL (Aci) 2R LT
LOTH D, HHBLIOREOZNENICEIT D — e ESESHT OfEH. Long &
Control MLV b2 TOfiR LK THEICRE W FEOELZ R Lz (P<0.001),
Optimal §effE, Control feff & l, R (P=1.000) ZFR< 3 fhis JORKICE

WTHEIZRE WA LEZ R LTz (P <0.032),

N —= 2 TR O T, KR

THAFRREE, PR, BEXOUNA R MY U7 AIRIZEBUV T Long S517)% Optimal S5
KV b AERBICKE R EEOHMNEZ R L7z (P <0.001), KERSAMEEATS J OER
i Cl%. Long ¥ L O Optimal S THE R ZNRBD biv/e o7z (P=1.000),
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I:Long&# 1:Optimal&# 1:Control&#

* %k K

L

160 4 —

RN ZE L (Acm

KR PN Fh FIE 24K w0x:p<0.001
ZEERR  ZERER  HRER (ES * 1 p <0.05
FEER REE

11: ==V I LD NL AN T AKX OEEROBIRED 2L
(PL—=2 7%  n=19 = Fru—E : n=111H)

3-3. SRR BIE R th 5 )

B4 12 V&, STARRICH T 25 RMEEBESEI 1 2R Lz b D TH 2, =IThliEm
SINTORER, RER X Softh x AEEICH B EEMRRO bz (P=0.002), %R
FEIZRBT DHRIGEDH D t-test OFER. #1113 Long 3 £ U Optimal 554 & 12, HIE
AT AT ORBBEAE THEICHM L7 (P<0.001), Control 54Tk, Wi DB
i EEIZ BN T BT ARIE THERZLITRRD bpinot,

3
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<Long&%E# n=17k1> <Optimal&# n=17H1> <Control&# n=11§1>
A AR AT A A TAR
W AT W AR W5 AT

200 *ok ok £xk Aok
*okk 180 4 ook
“= 180

5

*k K
H 1204 l l l 1204 1004

[ 100 1004 | I T T
£, 1 INREE : ol | HHT ! 8°
& 60 60 '—\ &1
03 % ® 0 @ w0 ) 20 40 e s 10 g 20 40 80 8 100
PRSI A B (deg)

skk 1 p <0.001

12 : S ARTRIZ IS 1T 2% 55 RV BE A #h 75 7)

1313, MAIC K B2 RMERBEE S 0% e (ANm) Z/RL7ZbDTH S, KM
B LR D — el @ T OF5E R, Long 4513 Control 55 &l 50°& 60°%
pr< A TORESAE THEICRE 22 E R L Te (P <0.024), Optimal i
Control & &t~ 2 TOMMHAE THRICKREREITH 72 (P<0.005), FL—=
TR O e TlE, Optimal §&:fE0 b L —=> 7 HEfifAEA T TH S 50°Ti,
Optimal §:/4:7° Long $:IF L 0 b A EICKE o7 (P=0.043), Long D hL—=
JERFE T D 0°TiE, Long 5:(F7° Optimal £/ & 0 & K& RIETH 722, AET
X7 >7- (P=0.136),

LRI T DR O d#R TR (AUC) X, ZIcl@ Bt Ofs R, AR
HAERANRO BN (P<0.001), MIEDH D ttest DFER, Long £ (I AR vs /A
#% : 8406 + 1446 vs 11037 + 2022 Nm - deg) #3 LU Optimal 5 (P AR vs I At :
7862+ 1686 vs 11261 + 2836 Nm-deg) TILA E 72 AUC OGRS H 417z (P<0.001),
Control S CIIAERZE(LIZ -T2 U ARG vs AT : 8434+ 1356 vs 8596+ 1850
Nm - deg), /T AIZ LD AUC OZ1k (ANm -« deg) (295 — el BT L OWR
7z —=REDHR, AUC DZ1kiE Long % (2631+1371ANm - deg) & Optimal
ZfF (3399+ 1807 ANm - deg) 7% Control 52/ (162920 ANm - deg) £V b1 FEIC
KEM-o72h (P<0.001), Long & & Optimal 5 & ORICHE 2= ho7- (P=

0.405),
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FRBEER R AR DDZEAE (ANm)

80

60

40 -

20

I:Long%# 1:Optimal&{# 1:Control&&ft

% - p <0.001

0 20 30 40 50 65 85 *% : p <0.05
R R £ E (deg) "rpeam
13 1 b L—= 700 K D5 RV BASIE dh ) ) O S ORR
(F—=27F:n=1TH = br—LH n=11H)
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TAE ER

4-1. ABFFROERRER

AHFGETIE, B2 DA TIT O HERME M L —= IR, N RIT T R A W
HINCTHZ &AL U, RIS 5L 2 %1542 Long £ 7-1% Optimal & & 72 5
i CaE R BRI R L —=2 7% 12817 o7z, ZORER, 1) ~NAA R
AEROFFEOHNMIL Long §47° Optimal &L 0 b A EICKE <, 2) i/, mig
fhE HIT b L—= 7 24T o T BAEA AT TR & < BT 2 BAE /4 EE R A B S
Too TIUHLDORERIL. RO A IFFT DD Th o7, £o, REEHAEICKITD
O THERE (AUC) OZA{bOFREEIL, Long it & Optimal S CHE R 21T/ H
oz, BUF. 2O FHAICEA L TELET 5,

4-2. Long &MTH b L—=r 7 BHEMINCE RN IR H

INBA Y 7 AERORBAERZNEIE. Long 41173 Optimal $:1F X 0 L A EIZKE )
o7 (K 11), ZofE5IE, Long &M TO L —=  ZIIMBEREDRKENZ & %,
Short &FTD F L—= 7 L DD HIREE L 72551 THESE (Alegre et al. 2014; Noorkoiv
et al. 2014; Akagi et al. 2020) % FF9 5 L [RIFIC, EBNPIZ XD RE W12 RET 5
Optimal 5/ (X110 72) & H#E L7256 CTH . Long RO ALK ER KENZ &
e LTV D,

b L= FERERF ORI B K o THIERZR A R 5B, REH LN E 2o
Ty, LasL, BHEIAEOENC K o CGHEEF O NOEEREIREN 2 5 2 & B ERK
D—DL L TEZLNTEY, deRuiteretal. (2005) X, Long §&fCToiEHE) T Short
SUEE R, IND L VIREERRE L 2D Z b2 RE L TWD, £z, R LR UGN
DOFFERMEITBN T, IEBEEHRAFEED Long 35 X O Optimal 4 & 72 2 IEEAHEI /4 fE ¢4
RVERRBAEIH ES) (50%MVC) % 30 L 7-BRofhfg g (St02) ZHIE L7zfs R
(B D, 2021) 12k 2L BIERSRE LIZAMAAH, WRIRR,, J6 L OKBRER O 3
(M LT, RO StO2 [ISMFM TEITRD b7z, L, EEFIZIE, MW
ZAEE HIT StO2 B L, ZDOFEEE T Long 52423 Optimal &L 0 b K& D o7z, Z
DX 9 7pkERIE. Long S5 CoOEENCTIE, Optimal S COMEEY LV L FFNIMEEESE IR
BRI D Z & a2/ L TWD, ZOMBE LT, BEiMAEIC L DM EDZ i 8L
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TWDHAREMED Y H Y . FFE, HiMhiEshsd 2 & THRENBAD T2 2 ERRBDHNT
% (McDaniel et al. 2012), ftliZd, FfiXsn /KB TO ML—=2712 80
JERICBIES 5 IGF-1 3% < 7363 % (McMahon et al. 2014) Z &7 ENE 2 b T
%o LnL, ZILHDOWTILOERIZOWT AL ROREE & OBFEMEITIH 2N ST
BT, RRDBAHAKETO ML —=0 IRHIERDRITENE T2 DT AT = A AT
WIS B OIIERETH 2,

4-2-1. FHIER Dz

AWFZECEM L7 REERER D h L—=1 712 X IR OFREE 2 AN 7355
FKRBR ZFEAH RHAE JOCEIRRE S O KR D2k IE, Long 4:fF2° Optimal Z&fF & 0 b HE
ICRE < KR FAM SR & OV O E D2 %, Long e & Optimal 554
BICHBRENRBO IR -T (K 11, ZORERIT, NAARY T REW D [F—
BERNICEBW T H, BB O RIS A FIE R ORI RIET B, Hlck-TRAEDZ
EEERL TV D, BRI, Optimal 550 TO b L—=2 7\ X o THE—FHAEK
WEURPSEFHTHY (1), FAFZEEXSEDI2E, FiRM COEBRNEE 725
LR LTV D, BBRIRDN T LI, RIS, N L KD R A i | AR S
HAEH CABENLAE Z W29\ (Askling et al. 2007), Z#uiE, MBI i By i
IR N BN R S D EAWIL, BIFIAEIC L » TRAZRD ATRE 2R LT\ 5, Wik S
(2019) 1%, ¥—7 v N (KBEEIAE =90°) BLO T v—r (RBEiAE =0°) Ly
A —MZIBUNT, 57 2 WRBEE A FE TR O fE B K 2 E L, Wi H & 6 IR
Hi2MBRAL (0°) (2 3<IEE, AFOFIEEKENEMLI-Z L2liE L TnD, Z0
O IRERIZONT, RS (2019) 13, BEEAEOLIICLZE—AL FT—LED
BOEREM L CRY, FEER PR OMBIfEE— A MY — ARIT, RBERAL
TE—27 L2 n Z ENHESN TS (Buford et al. 1997), £7-., PR & [FBRIC,
Long 4 & Optimal §ef4 & CRIAER DOFLEEIZ SRR ZENTRD © 4172 KR " FAfG RIAIL,
NLA DY T AR D AFHOP TS, KAERE, &0 DRIV TR
20T (. 2017), HEEBMERIZI T 28R L, BRBIEI AN El L, BREIE A M
JBENTARIEBIZH Y TORED 2 b OB DML, Long {/IFTO b L—=2 7D b
DIZHEBLL TW5, ZNHOMREEET D & KR IAF RIS IR . FRo% a1,
Long &1 (BPIgEMERAL) CTORMEEMMNEH TV BB INLD, TR HDHOMHIL
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REARTT2OITIE, AR COEBMAEZETHL EEZ HINLD,

4-3. ERUE ML —=V I BHNCKIETRE L 2 OBEAERRE

Long 53 X O Optimal & & H12, & TORBEEIAE CH BRI OEEMMBRD &
iz (12), £/, ZOSEOREIL, Optimal 5h0 kL —=1 7 E i f4 12T 50°
Ti% Optimal 4478 Long 4&fF L W A EICKE <, Long &£MD b L—=2 7 i f
TH 5 0TI AE TRV S DD Long 447 Optimal S:F L 0 & K& o72 (1 13),
R N L —= U SN X DI OUEORREIZIL, N L—=0 T & T o A AT
KEL RDEHEAERRENRS L Z B TEY (Kubo et al. 2006; Noorkoiv et al.
2014; Lanza et al. 2019; Akagi et al. 2020) , AMFFROFERS ZNEFid 5, £DFNR
TR E LT, MRROBIGHAE 2 HLD, Lanzaetal. (2019) (. MBI 65°THR
PERERIEIMR N L —= 7% 4 M ER L, Jr AR CHERMRBE MR ) & E#hh
O KBRIYGET, O FHiEEIK % 35, 50, 65, 80, 95° THIE L72fER, N—=2 27 %4T-7-4
i BEAFIT (35, 50, 65, 80°) TH I EICHGEE L, ZAUTKaT 2 K 5 (B A 35,
50, 65° CHIMEBIKEN A REICHEM LI Z L2 HMEL TWD, 20X, FL—=U71C
Lo hodaEL . B OGN KIEDZE(LITERICEIRT 5 2 L ITEB O TR
ENTHED (Alegre et al. 2014; Noorkoiv et al. 2014; Balshaw et al. 2016), kL —=1-
7 X D EBKERMOER D 1> & LT, H—oRiif &L CEI B T& 2B AL O
BLO ZOIRKMEDOHIAFERH SN TS (Sale, 1988; Gabriel et al. 2006; Folland
and Williams 2007), AH#FFECIL, FHER % FVCEBYH OFHEEIKHEDRIE %1772 > T
Wi e, hL—= U I H o TR OIS E U NI A TH L, L, kil
DFATHIED A, 72 5 NI RIZB WO TIHIE R OFEE T Long 451473 Optimal /4 &
D HENTWZIZ S A0 B, il AR FE AT T Of /) O UeE L Optimal ST k
L—=U T OPEN TNV Z EE2BET 5 & AROFERIZBNTH, HI10Z
MRERDBIGNKESFEL TN LB DND,
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EHE s

AMFFRE, FRERBEIEIE M b L—= 0 VT ERiRZ 30T 5 B L DIE DY, NA A
YU > 7 2D R X ORI 5 /712 WELAONNIT D &2 HIC, B hr
7 (F77) D3k & 72 2 B B (Optimal S504) . F 7213 AMIRAL & 72 2 I £ (Long
&) TORL—=0 7% 12588 GE 2 E) FEh L, Ok,

1) NAA N T ADFHEOENIZIL Long 5 TO ML —=2 T REHTHDHZ &
2) /1D HANT (3 BIE A FERE AL ORCBENTEAET 2 03 BAEI 4 B ATE I 351 25 )
OHEIMEWV S E T, bL—=U 7 RHCRIT 2 B A ELUERICHEERET RN R
HonERot,
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