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The effects of Repeated-Rebound-Jump training on the improvement of

sprint ability, jump ability and ankle behavior in distance runners.
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vT M=y T RFERS S, OB Y v v T EADRKEE I T TEITTESL LD IS
WA ORIHTICRKB R Y ) — %2308 Uy BEHEIC B 2 %R0V — TR O RS ROHER TS 5
KB Lic, BB, P —=27Ti(pre) « # (post) IZFE T 30m HARET). BhiERETI B X
CLBEDOHATENOINERSRITE—Y a v F v+ T F v ¥ 27 LI & D BB % Gl
UZco #i8. RJ-index. BhEm. HEMLEFR T pre 2 5 post 2 THERM EAR Sk
(p<0.00D), F7z, RJ-index & BkHER. RJ-index & #EHUE[E] & @ I OHEBIBIR EED 51
72 (r=0.858, r=-0.739; p<0.001), & Sz, BfEREIC B0 TR BT IE MY TE. TIERB»
SHRT F TORER (%) A pre 2> 5 post [T THREICHH LT 5 EMED 57 (p<0.00D,
U Uy 30m BEEERERICHB T pre & post DM THERBELRZED SN 12, KD
W= TR ORERDPHERTE BRI T 4 — PNy 78 Y Ny U RO v T ML= 7D
. PEERES o F — 128 W T F O Stretch-Shortening cycle (SSC) By FFT4ET) D
BRI RN D B T EREE N, & Db RI-index ETFRBHIGD 68T & TREMIE, SSC
HEE O FATRES) OFFMIEIEE LTHRITH B 2 EMEL NS, DF D, AWFJED X 5 12 4ilE
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THILEWARETH B, 4. COAHMNT 4+ — b Ny 7B RJ b —= v ViR REE 3R
JEEsHE5sIET, HREARED Y XT 4 v 775 SSC FITHET D 1) 1% JE BA i 28 B 0 S 1 1%
MOH LWL ML= 0 FEOMNITEIRT & B afRETEDURE S i,

Abstract

The purpose of this study was to quantify the effect of plyometrics training (PT) in
sprint ability, jump abilities and ankle joint movements on Repeated-Rebound-Jumps
exercise without buffer function of lower limb joints. Seven female collegiate runners
executed 10-Repeated Rebound Jumps training (10RJ) on a switch mat with maximum
effort. Each subject executed the training program twice a week for 5 consecutive
weeks. Parameters of Repeated-Rebound Jumps training involved jump height (m), the
durations of the contact phase (sec.), and a rebound jump index (=RdJ-index). Those
parameters were collected with a switch mat in every trial. Moreover, 3 dimensional
ankle kinematics of each subject were captured using 10 Vicon camera systems (250Hz).
The 30m sprint time was measured using a photoelectric tube. A statistical analysis was
carried out computed with a paired t-test and correlation analysis on every parameter
in pre- and post-test. As a result, a rebound jumps index (RJ-index), jump height, and
the durations of contact phase were improved significantly between pre- and post-test
(p<0.001). The relationships between rebound jumps index and jump height, and between
rebound jumps index and the durations of contact phase highly correlated (r=0.858, r=
-0.739; p<0.001). In addition, the time (%) between start and finish phase in the
dorsiflexion angle of ankle joint was reduced significantly between pre- and post-test
(p<0.001). There was no significance of the 30m sprint time between them. The Repeated-
Rebound-Jump exercise was shown to have an effect on improvement in stretch-
shortening cycle (SSC) and performance of lower limb joints in distance runners. The
RdJ-index and the time between start and finish phase in the dorsiflexion angle of ankle
joint was shown to be a valid evaluation index of SSC performance. Therefore,
Repeated-Rebound-Jumps exercise is a significant form of training where ankle behavior

improves and where the performance of stretch-shortening cycle is enhanced.
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1. #&

HEE 7075 L, AR—YEHORERMICH > THIMLT 268 H O, 87 — LK)
DHEFIITNXTORR =Y HHTERENDHAELRTH S, LD DIV —FK—Ib, 2T v
MAR—IV, PELRBOBBERHO L5 1R KY v v TRANER SN AME TEFIEAE—F
DHEBESMBER 20, BN/ N7 —f8)% M L8 2 HiYE LT Plyometric Training (PT)
OB &M SN Tx 72 (Komi, 1986),

PT OFFEUR. 5 O MR PEIEE) 2 S BRI ISR C YT O B 2 5 Stretch-Shortening cycle
(SSC) gy &M E&8, MHEICER SO Tttt — 3oL ¥ — 2 BRI HAN L. J15%0
HHEOMREDPRE T —2FHHEbD0E L THMHINTWS (Cavagna ©, 1965; Komi, 1973;
Komi, 1986; #Ef{, 2000), #I4ETIZ. SSC EBDZEITHESI DM LD 728 Box @ i & Hi i< 1]
k4 2 Faw 7Y % 7 (Drop Jump: DJ) MR ESHSNTNE PTHED 1 2THD,
BHEEIE Box D E &3 50em FitTH 5 (Komi and Bosco, 1978), % 7. Bkl & & BT
T LU CR® 72538 (Drop jump index : DJ-index) (&, 7SV X5 4 v 7 75 SSC #EE) D %17
FENOEEE LR b TS (K+5, 1993; Young 5, 1999, I Z T DJ-index & Bk
BE. DJ-index & BUIRER] & ORICZmOHBIBGESRED o /e (K15, 1993), UL, Bk
By & BEUIIRE ] & O N 3 RS HBIBRDE0 o hikdn o 7o (KT 5, 1995a),

& 7o, SSC B D ZEITHES) EPGERET) D BIRZ T~ WFE TR, TEEBE (Counter movement
jump: CMJ), DJ, V"7 ¥ RV % 7 (rebound jump: RJ) B EV ¥ v TR D &
FTHIH O RICHE BB R S 0o ifge (Mero 5, 1981; /B S, 198D &, AHBYBA%
WRED SN ET EHE (Wilson 5, 1993; Young 5, 1995) LiZmhn T 5, FFi
Wilson & (1993) @ #fgic ki, Box @i% 20ecm » 6 b LV —= v 7 TH (10 8) 12
80cm F THMIETLZDH%D 30m FERRIIOUEERR OB ET 2 TH -7, ZD &K
ST H O BN =B S N8 - T BENE, AT B ) OVERF O AZEDE Z o h 5 5
Th 5,

A O SRR & OB TR, TR =i oS EYER T) (60~180deg/sec) & EEBET D
PR & ORNCHHBIBI RS R S 7o pfgE (1 5,1993; Tsiokanos 5, 2002) 2dhid, R
MR ERRT). Srpm B & O 30deg/sec~150deg/sec T DL PEIE M AT 1) & TeE kO & D MlITIZ
FHBAB D s TR WERE S H 5 (AN, 1990; Anderson ©, 1991; fAKE RS,
199D Y EDO XS ICPT 3, BhEREA N L3 €2 2 LICEZHOMETIRHINA TS T, &
AR E ORI EENYIROBE EMEMWMENH 5 ET—HULRREI LB ohTHR
Vo Ty TOMYETRFIVRIETE 2IRKRIEOBRID &, SSCEBDZFITRES & L
TRMHEBD 5 A I 7ICEH Uice 2F D mbOEIGHRIC & D /E U 2 M0 1 S 2 LR
PEHE L D b R&E W/ (Cavagna 5, 1968).  OBAITIHITOMIERENIC X » THE U % BIHIAE)

[l
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BEETHEEEZONS, LHL, PT bL—= v 72k 200 « %0 EBIEIEE O 2 LI $
BHMEFIZEAER L AT NZ 0,

KHFEIE. BRI TOMEY v v T ML —Z v 7 h, ZOBO B0 EEPL Y v v THET].
TN S EATREINIC E D & 5 1R 8% RIZ T O A RGEE L 72,

2. ik
2.1, #HERE

WREE RIOXIBANYZT 4 v 754 TD b —= 0 7 ORBEHDI0E 4 1L o
FAME N L —= 0 7% 4T > T B R¥ 70 R#EF (b« LBEEED 74 (R 20.0 = 1.73 5%
(mean = SD), &£ :160.8cm £ 4.51cm (mean = SD), ATE : 50.6 £ 3.30kg (mean = SD))
E LT BREFICIE, FRNICHBOHI « AT OO THMEZITO, A0 R HS LTHED
R AR U fe B TR ERR Y O MMBIE ISRtV S MO ME %137,

2.2. bL—z=Y

WERE I, ARSI TFTHEBEY ATy RV v v 7 (RI) ==V 7% 2 MOMETS
WELEE: UTH L7z, 1Mo b —=2 7Tk, #@k RJ &2 10 Bk, 2h%E 6ty MT-
7o Fiey BHO M=V FERKRBIFTITA B LI IO VF Vv v 7725 (IFS-
31D, DKH) &N\ T, &#bid o HEEBHEE 2 7 ) — LV icfkig L, oY+ 7t 0T
HEMCRIET 2 X5 iR Lc, HEMEE. LV —= 2 7 BHIAHT (pre test) 1217 -7z 10
ke Hh O d KA I TRRGE L 72,

2.3. SSCEEhEES DEFH

RIFETEL G RI /87 x —< » 2% SSC #BhEET) L€ Lz, RI OBkER . SH o
JRNVF Vv T T RS (IFS-31D, DKH) ZJHWOCBkEEF o ZERe R (flight time: tf) & JE
Us KX [BkiE R (h) =1/8Xgxtf2] iIck DB Uiz, 720 RJ OEEHUER] (contact time :
te) b REFIZHE Uy RI 5% (Rebound jump index : RJ-index) (KF1EA, 1993) %Kk
[RJ-index=h /te] &5 Lico RI OBFERRAE, i T O bl 2 KIS 24 TIRB T O
e B £ D K & IS AR BN R A R LS w10 oadife Y v 7 & Ly H1fEl @ 5 014 @ RJ-index. Bk
e, PR A ERT Uc, 7 X MiE pre & post 1T304 THHMI L 72,

2. 4. IRFERES DL
BWERE I, TR =3 V7T v TERFEBI S H, BLEBRESEBERK BT
VT A VT AT = MNZXB 30m ik 4 MiThbdic, £ OEE, E ORI i RERE A
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Ntz FHEEEREIZ, R7— b1 U056 30m BENZEENICERE LIOEEERE (Ve Xy —
7o EE T77278, NISHI #1) ofilimZ i U 7o Re[E] T2 L TRkoic, 272 b
pre & post 1T THEARA 1T 4} 2 MIFH U 72,

2.5. EENFMT —4 DINE &M
WERFIZIZ, 74— X7V —METRJI b —= 0 7 &R CEE10M Y ¥ 7% 2 0]
K L7z (Figurel), T OKE, M1 7 =213 7 + — X7 L — b (KISTLER type 9821B,

Figurel. Experimental setup of rebound jump performance.

Switzerland) 1Z& b 1000Hz TR L7z, MRIZ 10 R0 A A &2 FL 3 KICE— Y 2
v¥F v TF v X5 L (Vicon-MX, Oxford Metrix Ine, Oxford UK) 12k b, 5k & ko
R E TR RS R 0 (P e R = — A1 =i oW TH v T v 2T 250Hz T 3 IR ERF
WAAT - 720 15607 3 IRTTHEEAEIZ DU T HERRR S D dnc B W JE e 2 oK (Yu 5, 1999)
Winter (1990) @ 4 &k ® Butterworth Bl — /X2 F V¥V 7 4 )V & — % IOKWFETF — 512D
WTFE A v M7 BB 18Hz T AT - oo MY v o 712 B 2 ZRHR i O PRGE 13
D17 — 5 OIE KL H 20N % Z 72 FEZ% contact & Ly 20N & /NS0T O RHI% toe-off &
T U7 10 Mo BkHERI D% 1 7 )V O] (leycle © BkEE-> Wi 2E-> - > Bkig) &, ©h
Th 100%E UTIEBML L, P L, THEZ A ¥ Modd 2 250 3 R Eid, /N1 4+ 2
=7 AMFIC BN TR MEERE S UTHEE ST 5 Cole 5 (1993) O HEICHE > TAHINSY &
D Xyz MENHTIT » 720 F72. Areblad 5 (1990) O FiEEM O, K27 A Vv MIE#K L
B Bl AT 2 W I AR D Bl S B U 7o R BIET D 3 Rocf I I3SEATHIYE TREMICECIE LT
5 (&5, 201D, RJ O#EF)TI1E & A ERRMNTE C 58T TH 2 7o DAYIETRIEIM - i)
MIED A ZBEO TR L LT,

2.6. HEHQIE
AWSE T A A TP TR 22 TR Lo AUETTHROMBBRIEET v v 0
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Rl PR E 1T

BB DO ME A9 U 72 pre & post 7 Z MZHE W 5 SSCEEIFES) O IFIE R L O L B i % &)
DEALD % WK 5 720, FBE (F-test) 12 & O RO %508t % a8 L 72212 Student’s t-
test ZFHE U 7o, BEML BT (X The Statistical Analysis System release 9.1.2. (SAS
Institute Inc, NC, USA) & 7c, o, HOBIE I DNT a L ~IVIZ 0.05 LUF THRAE

L7,

3. R

Tablel 213, AHBHITH 1) 5 RJ-index. HEHIIER], BEHERE O pre-test 7 & post-test 1Z7»
I TOEALER LTco RI-index, BEBERG Tid. pre-test 2> 5 post-test 1201 THE BN A R
L 72 (p<0.001, p<0.00D), — A #HIRFRIZ B 0 TiE 2 £ OP5#E (subject3, subject) 2k < 5
A4 H T pre-test 7> 6 post-test (21 TRERISA IR 78 » 72 (p<0.01, p<0.001),

Tablel. Comparison of the rebound jump parameters in each subject.

Pre-test Post-test
Subject| RJ-index(m/s) [Contact-time(s)| Jump-height(m) | RdJ-index(m/s) |Contact-time(s)| Jump-height(m)
1 1.11£0.12 0.18%0.01 0.20£0.01 2.15+0.11" | 0.160.017) | 0.34£0.01""
2 0.88+0.03 0.190.01 0.174+0.01 1.69-20.05" | 0.160.017) | 0.27%0.01"1
3 1.4070.05 0.15£0.01 0.214+0.01 1.8420.06"1 0.16+0.01 | 0.29+0.0171
4 0.57+0.04 0.250.01 0.14+0.01 1.57£0.08"" | 0.18+0.017) | 0.2940.01""1
5 1.36220.05 0.160.01 0.21£0.01 1.8740.06"" | 0.14%0.017) | 0.26£0.01"
6 1.3240.08 0.1620.01 0.21%0.01 1.86+0.10"1 0.160.01™ | 0.29+0.01""
7 0.780.06 0.20%0.01 0.150.01 1.45+0.03"1 | 0.17£0.017) | 0.24%0.01"1

Mean and standard deviations (mean * SD) p<0.01**, p<0.001***

ns: not significant.

Figure2 1213, RJ-index, #EHIRFRI, BEBERZEA T X Ml (pre & post) DFSHRE ML —=
YT OBIZELR Lo T — 7 O8E (n=1500) ZJHWV /MBI TH A, RJ-index & BEEE R ORI

FEROIEO BRI fR R D 5 e
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Figure2. Relationship between RdJ-index and jump height (left), and RJ-index and
contact time (right).




WU NT VRV v v T b= v S OENST RS v F— 0
30mpERETT. BREERETT. RPAHIE B OLFICEA 5 HE 31
DHBENED 5Nl (r=-0.802, p<0.00D, KPIEICH T 2 R (. FEHFFRIAEIOIZ E RI-
index 2@ WMiEA7R Uy RJ-index 3Bk ZRE T 5 —HRTH B LR LT,
Table2 121 pre-test 7 5 post-test (20 1F THEEAMIZEHE) GRATIEME : MDA, 5 BG
M o#E T £ TORERM : TDSF) 0 LER LI, T2 THBRERS S, 6, TIZ>0WTiE, £
Ny -7 v b, RIERB, BRIEIREOTED 7 post-test DERMMNTE M -7, £0

Table2. Change of the kinematic parameters in each subject.

Pre-test Post-test

Subject MDA(deg) TDSF(sec) MDA(deg) TDSF(sec)
1 14.061.60 0.08+0.01 13.32+0.45 0.0720.017)
2 25.80+1.31 0.100.01 26.4310.83 0.0920.00")
3 23.07+1.34 0.100.01 21.47+1.18") 0.0840.01")
4 26.95+0.76 0.12%0.01 25.58+0.99') 0.1020.01")
5t X X X X
6+ X X X X
TA X X X X

Subjects (No-5, No-6, No-7) were not able to collect kinematic parameters on post experiment because of the
following reasons; fshin-splint, iplantar fasciitis, and Aknee pain.

The kinematic parameters are the maximum dorsiflexion angle (MDA) and the time period of dorsiflexion
between start and finish phase (TDSF). p<0.05%, p<0.01**, p<0.001*** ns: not significant.

Table3. Mean and standard deviations of 30m sprint time measures in each subject.

Pre-test Post-test
Subject | 30m sprint(sec) | 30m sprint(sec)
1 4.83+0.09 4.79+0.10 ™
2 4.77+0.08 4.660.047)
3 4.82+0.08 5.02+0.24 >
4 5.080.04 4.95+0.12*
5t X X
6t X X
TA X X

p<0.05%, p<0.01**, ns: not significant.

7o, WSS M SN Lic, D 4 NiCB I 215 A ORAME (MDA) Tid, pre-test 7
5 post-test 12T T 2 ADAEARR SNt (p<0.059, p<0.01®), —J, #HHhtt D15 IE btk
MoK T £ TOREM (TDSF) Tid. T X TORBRZFIZH T pre-test 7 5 post-test 1T 1T
Rl A RIC L 72 5 72 (p<0.01D:@) p<0.001®.@), Figrued i*, pre-test & post-test O ifj J5
MU 4 Aico0T, 10 s Y v & 7L OR R 2R Ulc, FEREN, Bt (0% 25
ROBEH (100%) F TOMZ 100% &ML L7z, WRAKEORAME (MDA) TO pre-test &
post-test DM DFE L WA ZNIEERE B VA, FHHE» 5K T F To R
(TDSF) T pre-test 7 5 post-test IZMIF TR 75 > Tk, Fh, 20D TDSF &7 5 —
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Figured. Changes of 2D ankle joint angle (n = 4) during 10-repeated rebound jump
between pre and post test. Contact time in each subject is normalized as 100%. Lines
of each graph are mean and S.D. MDA: maximum dorsiflexion angle, TDSF: time
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y=220.07x+ 2.1345

y=-23.441x + 3.4947
n=40, r=0.723, p<0.001

n=40,r= 0.802, p<0.001
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Figure4. Relationship between TDSF(time period of dorsiflexion between start and
finish phase) and RJ-index (left), and TDSF and MDA(maximum dorsiflexion angle)
(right).

A7 V= bip 53Rz R-index & D] Tl B OMHBIRIRA. TDSF & MDA O[] TR IED
FHBABIR 3R &7z (Figured, r=0.802, p<0.001; r=0.723, p<0.001),

Tabled IZ1Z, pre-test & post-test DI B I 2EEFETI OEALER Ui, 4 A 3 AMS post-
test TZ A LRHHS R SN h, HEMENBEEESBD oD id 1 ATH » 72 (p<0.012),

4. BE

AP RI b L—= v 7ic X 2 RBEIOET), ¥+ > TR, T SEITRET) & O BR
OWTHGET L, £ OFER, TG — K TROKRE (TDSF) A iE & RJ-index il A8
3 2GR ohic, —FH, CORMEMNEL 2513 L RI-index fHIE A U, EBIHITTIE A4
EORKRMITFICRELBBMMIZH 2 2 EMRD SNl (Figured), 2O EM S, T
f-F THREORER] (TDSF) E, MEkO X b Ly FIT L » TEHER SN/ 2 )V F — 2R &
CHRMT 27200 SSCHEB O ZFITHET) O LA S etk 2 R"B T 2 bDEEZ SN
%5, 97D 5, Stretch T O REBHITTEO HEMOZARBIER SN 20T 3V F— &L
B L. BT Shortening R TO R/ ST — 3 KIFIR AL & W fEAR T & T ORI B L4
3 EMEEENS, £ POBHEE A (muscle-tendon complex: MTC) %2R PHA T3
BIEHRAE D = RV F — D ER & HiE, RERHRAETE & IRFTEDREE L. 2h s MTC ©
B 28 B X BB b o T, IREBBIE 2% A2 Ff > T3 (Nordin and Frankel,
2001), Frc, FEMOIEOMTE (Kear and Smith, 1975) Tid, HITHEOHME & b
MEO$ BRDEM U, RO T A 0.1 BRI EST 2 LY Uico AFJEick 1 2 B0
ZAEEAL & R-index, MDA & ORIRIZ. RTTIE A S JEJEIZ 015 5 Mk 1fi T D 288 D FHE 1
X2bDEVZ B, THET, GERELEM®ET 2 7201 (3B B 5 ) o & E Ak
(Deleclese, 1997) . DJ & RJ @ & 5 IZ ) JE A RN TEITS 5 Z & THEEERET) & IRAERET)
EEHDBHIEMAETH B EapRB Uic (FERS, 1993; Chelly and Denis, 2001; Tsiokanos
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5, 2002; FHT S, 2002), o, K& (2005b) &, RJ IR B EEHINER] O SidE IZEY B
SN EHFHOFHMENSEELRFTHEE LTS, ZOPIEOHTR G BITHIIE E & < HIG
LTnabDEEZ NS, 2% D, MTC ORRITIE, HE O LK S-ELBRMNIEIET 5 &0,
COWEBLY A I V78 SSCHEBDFITREN) INET 2 EERERTH LI EMEZL SN 5,

—7+ Rd-index & BkiEE . HEHEBI 0 BIC Z @O MHBIBR MG S ie (Figure2), ThE T,
Z L ORATHFEIC BT, HOERT EREB, DI 8L RI O/X7 5 —< v 2 & ORIHHBIE
BB oD L0 HIWE (Mero 5, 1981; &=/ 5, 2002; Chelly and Denis, 2001) 7» 5 4]
DRI ODRRELFTE0EELONE, LU, RI ML—= v 7 EHGERET O
THEZNEEMI 2ERBRPETRGONE D 5 T, o, —HMOEITHROHE (Wilson
5, 1993; Young 5, 1995) EHMBPULTHEO, ThEIFFT AR EL 7, THITOVLTIHE, 2
SOMHNEZ SND, 1 DHIE WEHH G0m) OREITHRKINE[ A TDEDN -7 &
2OHEZBF Ry 770 MIXBMEAFEN n BONENEZ SN B, 516 (2002) 3. DJ
BEUORIJICEBRTY v XT3 =< 0 ZOFHIIZDONT, R T—E0H o ish - /o8
HELTRY— 0o d—VE TOPEBEDAEZGRIZTED, THERKEEEDOAENR &
TEMEE MERIOEREDEEPWMEXBIOMHENZ O XS BHIREE U D EEZ, KR
DU—ZANY = ERFELT, A7) v MEEEM &Rk LT, vy o7 b
V==V 7 EOMBRERGTTNETH D EIEM LI, TOWRTIE, post-test Z9Hi L7z 4 A
A RITEE OB ARG LIz & 2 A MAlFMBAEREENRD Shic 1 AERL 3 ADRE
TRZOFEMENED oLz, LinL. 1 AZRL 3 ATEHE LORR RS hi
(Tabled)s ZDZ &6, AHOD MU —= v 7 PGERT O LITHHRB B ERFT0WEINAG
WElEbNh B,

Fhia & LTy AR XS ic&alfific B 2 kiR 2B L. S oIz 0T — 5 % X
7)) — v RZA LT 5 Z &, ETH O M BRERAS S E BRI ICFEAL - T 5 2 & TEIfFOEE
WA, BICRREN T T —= 0 7 E2RTT 5 ENVAEETH 5 2 EARE SNz, - T,
O M= U RE R OBRBEERTHEWBENES LT, SSCEB)OZRITHET) % &
5 R)IVELUTHEAOISAMHIFFTE 2, hETidy MTC OBMINAENCE H U 72k K
oM EMER SN2 TH -7, UL, SSCHEBIDZITRETI DM LT3, B2 2 KR
TOYED A TIFE L, WPk 3V F —2RINCHRNTE 2BEOWE, LWbW SRR b
LUy FHROMMERIIZE T2 R NVF—FKOT 7 = v 7 OEER, /87 5 —< v R EITKE
{OBMBAREVEDRE S N, A4HIE. n AP T I E0RERIORIEE 5 [HE] %
EDOXHITFUTENITONTIDEL LR LUK,
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5. ¥F¥&&
RWFIEZ, SBEBOEEE) N RV % 7 b —o v I ER OB, BREERET). A
FEINCED X I BEELRIFTTOL AR Uiz, ZO#E, EHMOBEHELIZEB T pre-test

5 post-test IZ 1 THIRPHIED S T £ TOMR (TDSF) i EICAEShil &P, &
O KB O JiHE 13 SSC B O FTHES) OFEHE & 72 % RJ-index & @& WAHMBRED bt —
77+ TDSF ORfIA L & PRI D R KT A S RIS U 7c, 72, RJ-index & BREES.
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LIS IcBifED R4 34 5 & & & SSC MBI O FITHEN 20 2 HKTH 5 2 LR Ehic,

E I
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