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Adaptation of regulatory protein “Troponin” in skeletal muscle fibers to
endurance training.
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Abstract

Troponin plays a key role in the regulation of muscle contractions. During strenuous
endurance exercise, muscle contractions occur by the sliding of actin into myosin filaments,
which depends on Ca?*-activation. Troponin consists of actin filament and plays the role of
controlling the bridge between actin and myosin filaments by releasing Ca?* from the sar-
coplasmic reticulum. However, the adaptive characteristics of troponin are not clear. This
study experimentally examined the characteristics of adaptation of regulatory protein
“Troponin” in skeletal muscle fiber (m. soleus and m. plantaris) to endurance using the
Wistar male rats. These rats were divided into control (CG), exercise 30 minutes (Ex30G) and
exercise 90 minutes (Ex90G). Rats in the exercise groups (Ex30G and Ex90G) performed run-
ning on a treadmill at the velocity of 30m/min and a grade of 10 degrees for 8 weeks. The
results obtained from this study were as follows: 1) There was a tendency for troponin I (Tnl)
and Troponin C (TnC) of m. soleus and m. plantaris, and fast Troponin T (TnT) of m. plan-
taris to increase with the duration of the exercise 2) In the fast Troponin T (TnT) of m. plan-
taris, fast TnT3 decreased but TnT1 increased with the duration of exercise 3) It was sug-
gested that Troponin C, I, T in muscle fibers were important to more safely achieve smooth
and effective muscle fibers contractions during endurance exercise. Especially, the
changeover from troponin TnT3 to troponin TnT1 in m. plantaris may be important during
strenuous endurance training.
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1. #

T RE 55 VL D JE B K 2> © ORI B2 AR RS
GEBjMIFS) 24 LT 1 Lo TS
%o SRICTEB)MRAR I 2> S 3% S N2 B
WULFHRMENIZ B B i/ MaRICEIET 2 &
INFARNIEE \CAFAE S A Ca S S b (EHK
(IA, 1977)0 ZOCa2™ &2 &0 DM
fiiziToTVb0H, FaKR=> (Tn) THb,
TIF YT 4T A RS 2 U R
FIhaR=> (Tn) i&. TnL TnC, TnT&3D
DO 7T2=y FTHEEIN TS (Schaub et
al, 1969) HH72=v PO EIZOVT,
Talid7 7 F ¥, I+ ¥ ¥ OREBEHLIERRE
#HF L. TnCldCa?* L DiEGHEREZH L. ZL
T, TnTiEraRIF T Y (Tm) LiEAHRE
HLTWA (Wang et al, 1990), Tmix7 7
FUTATAY Mo TEEOVTBY, 7
7FEIF T ORUGERRIEL Twde FiIR
MW, Wi/ & 0 5 ERRMEPTIC CaZt 3
M SNZBRETICBWT, Ca2 & fia L7z
TnCid, Tnlt < AHELZEDOTRIDT 7 F >~
IF Y O YQER R ER R 2 PR 5. 72,
TnTiECa* A L. TmE A S, TmA T
7F T4 TAY M EONEEY T NTAHETE
XD, 7O F e IF T OREER MR L.
HEASB Z %6

Pibo X912, Tnld il & o THEEREK
e LTVD, EHIT, £ 7=y biZ
fastfiAER (DU @ fast). slowHfERl (DLF ¢
slow) DT AV 75— AT AHTENTE S,
LL. 74 V74— 22X BEEREDENIZD
W ORI %\ (Kischel et al, 2001), &
DO TH TaTIZB W Tldfast & slow D 55 B S A
S, PHRIGEIR§ 5 Ca2 TG PR PRI 8
WNHHIEDPHREEIN TS (Bastide et al,
2002) o

Zhi et al, (2007) *°Kischel et al, (2001) i,
Ty ORI AFIIBWTHEMICL DI+
VE A TOREFLIZEE, Tnl, C, TIZBWTY
slow?> bfast~D ¥ 4 TRATHAEL /-2 & &k
NRCW5, WifHEs 4 7o, DU HEE R
BRFMEICKRE S BDb-TEBY, Tno@IGZELD

il
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FIRRC DGR, SIS L Twab 2k
BEZBND,

AW N L —= v 7 EORRBES L, L
fiy HAEOME D R LANEI I T L i/
7 5Ca2* WY X I AV s Tw
% (Allen et al, 1989) F72. 2D LI LRI
ORI LN ATPOSMEREY) TdH % ADPD
ML EE O AN K E A F Y IRED
EHICE D Bk OCatt R v TR & F50
CaZ*-ATPaselfPERREAHIHI S %5 (Kim et al,
1981) 0 ZD7=®12, MILNCa2 R 73 %75
EREIT, o THEHTHLIF T VITB
WTiE, AWML —= v 7 ORI T 2%
S OMEPHRESN TS (Adams et al,
1993 ; Andersen, 1977). AW ML —=7IC
PEWEGRMEDOZ W LT, Iy A
ZIEIMHC I b2 & TH HZMHC T a~¥ A
TRATL, EEIEICL Y I ATy T
ILOEAVIIELLZEFREESNALTVS
(Haydar et al, 1999), #Z T, B 0sE
WCBFDLIF Y VI AL TOBITOE2 S, FH
Ui ERHEN DO T d Rk R 2 b E > T 1T
HEVEDS D 225, Tnl2 BT BRI RIZHE SN
TWwiw, TOXHIZ, EFHPR ML —=r7E
DU WU IRAELZ 31T 5 f5 /N AR =2 15 Ui
EAOWIEIZZ S AT 505 Tn, Tmie E O
IS 3R 61 2 O 3B B IS OFFEIC O W TIEI
A TIE R\,

AIFgeIE, AWML —= 2 712X A Tn0H:
MIZALA & B R DG AR 5 8 1 Tl 33 % 58
BN OFEICOWTHIMHEY £ T, 34
VI TOEAENRE R L I EPHEEIN TS
JEBIRE R OE WIS X ) BaT L7,

2. RBRFE
1) FEEREh
FEREIWIZ. 7 HE O WistarzlE T v ~ % H
Wz, Iy MImEfELIZa Y va— VB (CG:
n=5), EH305H (Ex30G : n=5), EB0HE
(Ex90G : n=5) ® 3BHIZHIIETH L1z fH I,
K& EIEEE 2 BN S &, =ZiR20C, &
JE75%, 12 OB 4 2 VT Tiro 720 %



KBARTT R TE 25487

B EBRIZELS, BEICERSE L2012,
6 iz 5 1 EH P HE 217> 720

2) 7o ban

EEFEEONL—= U7X, ANEWH ML Y F
INEHCTHT o 720 EEIRIE 8 M & L.
HAM ML == 7128352094 7D
i1t % #iss U 72Haydar et al, (1999) oi&E)%
BE\ L, EE R X HGE B R AMERN0",
HE30mMm/minilZ 2 L ) WML <fro 7z
(Table. 1) ZOEBBEIZPTHEE (75%
VO2max) IZIEHd 2 2 EAWMBEEINTWD
(Haydar et al, 1999) o

Table 1. Details of the training protocol used in the study.

Week of Training
Training Group 1 2 3 4 5 6 7 8
30min
Duration, min 20 30 30 30 30 30 30 30
Speed, m/min 25 25 30 30 30 30 30 30
Grade(® ) 0 0 3 5 6 8 10 10
90min
Duration, min 60 90 90 90 90 90 90 90
Speed, m/min 25 25 30 30 30 30 30 30
Grade(® ) 0 0 3 5 6 8 10 10

3) WHAREY A= B L OEDRENE

Wbk v M. SHMOWAMINL—= 7
WTHOBH, )Y MNVE S — VERENE .
XD EgMIEEIT- 720 LT, ZOMMBT
IZBWT, TR o7 A, RIEHzZRH L,
BB & L7z BB IE. 10RF & o dhibii
(100mM Tris-HCl, 137mM NaCl, 5mM EDTA
pH 83, 1% IGEPAL CA630, 10% glycerol, pro-
tease inhibitor cocktail ; 5ul/ml) THRETIFA
A (Polytron PT1300 Littau-Switzerland) L.
14,000g T3055 il i L 7o 2 17 % 30k
EL. T ET-80CTHAEL 720 &EIRIEIL,
BCA Protein Assay Kit (PIERCE, U.S. A) %
MWT, obeEEE: (HITACHI U-3210, & 4 7
MRt BHA) T L7z (B 562nm) o
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4) BEIKE), vTAY IO T4 YT D)

AW TiE, Tol C, TERHEIZY A Y 7
Oy 7 Y ZEICEDWEL 7. EAREDSR
WMEnizhr Ik, A€V FHA X THG 24
Wiz W CTEARELZ —EIZ Lz, 60
BTN, SDSH YT ANy T r— (2%
SDS, 20% Sucrose, 0.06% 7HE7 =/ — )V 7T )b
—, 100mM DTT, 100mM Tris-HCI, pH88) 2k
AL, FFYVERF P AR T 7Y VT
I FVESKENE (sodium dodecyl-sulfate
polyacrylamide gel ; SDS-PAGE) & HwWT
25mA D ERIE T THRI0S M FE XK E) % Jiti L 720
B, SDS-PAGEIZH W=7 VgL, Tnl C
H315%. TnTix125% Tdh - 720 EKEHE TR, 7
iz X 7L~ (Hybound-P, Amersham) l#iz
BL7ze ZOX Y7L ik, HET &AL
WD B)E % B <72 9125% skim milk, TBS pH
76, 01% Tween-20% HREE SNAERTT H v
F U7 L7tk ENENLRPUA (Tnl : rabbit
anti-troponin I antibody ; SANTA CRUZ
BIOTECHNOLOGY, INC. TnC : mouse anti-tro-
ponin C antibody ; SANTA CRUZ BIOTECH-
NOLOGY, I-NC. TnT : mouse anti-troponin T
antibody ; SIGMA). 2 X¥Pifk (HRP-linked
anti-rabbit IgG, HRP-linked anti-mouse 1gG ; GE
Healthcare) &Rt &®72, T2 RHFEICE
\F A TnTIZx3 2 9UkiL. Bastide et al, (2002)
Hfast TnTE LTHWW b O L FEOPLKE Al
A L7z. £ LT AbEFumitiaddE (ECL Plus
Western Blotting Detection Reagents,
Amersham, England) ZMIZ 5 Z &1L - TH
U7z B2 XM 7 4 IV A2 L 720 08
I VSN E&EHDO N Y FOERI
Image ] (NIH) ZH\w/zo 72, Tnid7 25
Y74 TAY MIHBET 5720, Er bR
ELCT/FrEARL,. BRIKE) TRV
27 5CBBE I & D e L7,

3. fratiE
AFFEICBWTHE LNz TOMEMIZ, F

¥y £ MRS (mean = SE) T/R L7z. fRIE,

HRERBIOFYI A Y Tay 514 v 7B
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£ 4Tnl, TnC, TnTONFMED L, 1JCHELE D
GO TR, b LERESRRD N
726, TukeyiklZ & AL EILEHE % W T
HER O FIIME D 7 % fE b= 5 %A THIE L 720
F 7o, AW Tfast TnT# & HIZ32DT7 AV
TF— AT LI ERUEEE L, YIRS
YTUy T4 I E Y E N3 oD Ny
s O o Y Uk b AN o N T )
G TN TN L. FAEOREETT- 720
B, AREBRIT19884F T H AL B2 251l
L7z AP BT 2 B 9 BrIC B3 5 46
AMfast] 2T L. BIE#EKICAT - 72

4. FEREER

1) REN O FRER

fKE 1, Ex30G. Ex90G: b IZCGIIHLTH
IR WEZ R L7 (P<005), FimEEIzBw
T, B AHOERELIgNH2 Y O EERIX,
Ex90GACGICH L THEICH Wiz R L7
(P<005)s L#*L. CGXEx30GIZHHE R TA
SN oz, RIEHOARELIgMU ) OfEE
#13. Ex30GH L O'Ex90G & 3 IZCGIZHE L TH
FICEWEZ R L7 (P<005). LA L7%&A5,
i E oM m i, WG b 3 R TAEIIA
SN o7z (Table. 2)o

Table 2. Body, muscle weight of rat in each group.

CG (n=5) Ex30G (n=5) Ex90G (n=5)

Body mass (g) 405+8.9 355+7.8 * 346+9.5 ¥
0.155%0.004 0.155+0.004  0.157%0.006
0.38+0.007 0.436+0.01 0.456+0.02 *
Plantaris Muscle weight (g) 0.413+0.01 0.426%+0.01 0.393%0.01
Muscle weight (mg/g) ~ 1.036£0.016 1.202£0.024 * 1.138%+0.03 *

Soleus Muscle weight (g)
Muscle weight (mg/g)

* 1 p<0.05 Significantly different from control group

2) TnOHEHE

YIAY TRy T4 Y TEICX A TnEAR
i, &9 AfTnl, TnCld & HIZCGIZELL T,
Ex30G. Ex90GA¥4M§ 5z R L7z, €D
WNoEA WX, CGITH L TEx30G. Ex90G&
BIZTIALIETH D, TnCldR12f5TH -
72 (Fig. 1, 2)o L L., ©J X Tn TnCid. 3
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HERICHBEDNAONLR D 572, RIEH DT,
TnCHE & Ufast TnTOEMEEIE, & T A f &
KEIZCGIZIE L TEx30G. Ex90GIE B nfai % /=
L7ze ZOMMOEA V. CGLlx L TEx90G
FTnCid#1.2f%, fast TnTIXMLAMGETH - 72
(Fig. 4,5)0 LA L. RIEMHOTL TnTid. 38
B EE AN 5720 RIKH Talid,
CGIZaF L CEx30GAY) 2 i DA B A% = L
(P<0.05). Ex90GA 185 I1Hhn3 2 iz
572 (Fig. 3). JEHifast TnTid. AHF5E TH
HEN7232D/8 Y F1~312x 3 2 &4 2 5 H
L (Fig. 6). HEHEIZ, &HE L5 TEIR
b Evfast TnT1AD 7% < A FE2% DKW
fast TnT3W % o720 F 72, EEPITEVfast
TnT3IEMAMEIZH ). CGIZH L TEx90GIE
AREIEWEZ R L7 (P<005). F7z. LI
IZBW Tk E S 1 fast TnT1 & fast TnT3
COBREREILZE A, HELRAOHEM
AL (Fig. 7)o
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Fig. 1 Expression levels, measured by Western
blotting and densitometry (mean=x SE) for Tnl of
m.soleus of CG, Ex30G and Ex90G. a ; The photo-
graph shows actin of m.soleus in SDS-PAGE. b ;
The photograph shows Tnl of m.soleus in western
blotting. The molecular weight of Tnl is 25kD.
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oo . . b . .
Fig. 2 Expression levels, measured by Western Fig. 4 Expression levels, measured by Western
blotting and densitometry (mean= SE) for TnC of blotting and densitometry (mean=t SE) for TnC of
m.soleus of CG, Ex30G and Ex90G. a ; The photo- m.plantaris of CG, Ex30G and Ex90G. a ; The pho-
graph shows actin of m.soleus in SDS-PAGE. b ; tograph shows actin of m.plantaris in SDS-PAGE.
The photograph shows TnC of m.soleus in western b ; The photograph shows TnC of m.plantaris in
blotting. The molecular weight of TnC is 18kD. western blotting.
B *
5.
) - <3
F g5
g« EE
: "3

G Ex30G Ex90G ca Ex30G Ex90G
P o — - —
b e . - « FastTaT1
p . - .
* :p<0.05 )

Fig. 3 Expression levels, measured by Western Fig. 5 Expression levels, measured by Western
blotting and densitometry (mean® SE) for Tnl of blotting and densitometry (mean®SE) for fast TnT
m.plantaris of CG, Ex30G and Ex90G. a ; The pho- of m.plantaris of CG, Ex30G and Ex90G. a ; The
tograph shows actin of m.plantaris in SDS-PAGE. photograph shows actin of m.plantaris in SDS-
b ; The photograph shows Tnl of m.plantaris in PAGE. b ; The photograph shows fast TnT of
western blotting. m.plantarisin western blotting. The molecular

weight of TnT is 38kD.

- 133 -



Fast TnT1 (%)

A BT 5 0 RHFEAR N L — = 2 ZIThES 2 i I

45 ,—\
.
CG

g — O
3] O EXso
E 30
g, ] EX90
E T
£
15

0

1 2 3
*:p<0.05

Fig.6 Expression levels, measured by Western
blotting and densitometry (mean= SE) for fast TnT
isoform of m.plantaris.
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Fig.7 Relationship between fast TnT1 and fast
TnT3 in all samples of plantaris.
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fi&EH “PRR= " OBEIL

5 % &

F v P OREIZ, —RITEII L DR TS
:kﬁfi&%éﬂ’cwéo INFAE A (1964) . &

I (1985) 1E. REOMME S LHEE

O)i% XV EE AT A LML, 2
PRI & ARIK 5518 D 75 7S5 e D L tl?
HZERIBRMLTWD, REFFRICBWTHRE
. EFTETH HEx30G. Ex90GiE, CGITH L
THBERMEEZRL: (P<005).

Booth (1985) &, HAW ML —= 712Xk

A EE XD T NN T 208l 2w
LR L. AWFZE D FERIC, EBRFEX30G,
Ex90G & CGITHELAIA LN o7z, A
M0 O EREAPACGIZE L TEx30G .
Ex90GTHM L 722 L%, TIIRIiE % & 0k
RSB X > TP Lzb D EZHN
5o

R, TIAGIZ 2 (1977) &, EBHRE DM
KPEAET 5 L, ZOBRAES MR
o WAIIE & S LT B /NN RSl S
T, Ca2* 82 & 725 L. U & E1 R AN
Wi 5 LB RTVD, HINMEATHLT 7 F
Y74 T A ML, AEEATHS PuR=
¥ (Tn), FaEIFY Y (Tm) BEITATW
5o Tnld, Ca2t i L. 72F V74T R
YhEIFTUTATAY T OBEREE X
B, FHIEOONOED A £ v F OfE % He7=7,
TIAY YTy T4 Y7 XA TaEAROK
RiT, B 7 2, RMEFHE HITTol, TnC, B
X OEIE Dfast TnTIZ B\ TR %2 75% L
720 A, b F X fofast TnTIIRH SNk h
72, BT A, BHEITH D I LD Hlast
TnTIZIZEAEHFELEVWZ EARBEIN S,
TnDCGIZH T Z =1, RIEH TaliyHE 4
TEBFFENAE WML 720 RIKFHOTalic B
W, CGIZH L TEx90G & 0 Ex30GTAHEIZF
WZ EIZDWT (P<005). EB)DSRRERIZ AL
Tl DEE ALY — 7 BREDLIENERZS
N505 Ex90GDARAEI R o72b o0
RIIE P72 800, TORRIZOVTIES
B, SHLICHRLZLEND D, T2, RIKH
TolD¥INEDS L I AFH Tl L ) EnZ &i2own
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T RIKFASERICH S T A & ) IS
JERH S RE RN ERIETE LD, LT
WIEER RO Z L LR LTSRS D
bo 7205 WiRRMESY 4 T OEWIIBIT A HEINE
W, RETRIDAMIIZE A EE DS d o7z
ZENS, TaClZBWTid. Wiy 4 7o
WIZ X BELDEA W, ZIZFRETHL &
MRBENT TRl T 27 F > 745 XY MK
L. 77 F VEAERLHENICEE LT
% (Ohtsuki et al, 1967) o Tn®OmMZEALIZ DN
Ty GRIOFEAW P L == 72X T7 7 F >~
TATAY NOEAGEOEMALIRE TV
E¥BeToF T4 A Y FEAKLEIL,
PHETE A Tod B 2 /R L 72 BEED S %o
FO0. AEfFETIE. TnEHREFERIT 27
F U O\HAR D BERIKIEIC L VW Lz, £
DFR, T F VIR EOHEEIIB T %R
THol7zd, RWFEIZE T 2 T i,
TnHARDOWINTH 52 L ZRET 5,

AW X BT T OWhNE, HELRMERT
%o 72 b OO RREFHEEZ T 2 @IS IS5
EEZ 5N 5, Tnld, MEHNCaz RE LA
WHEEZ L 25 &R LIERET 5720, CaZt
BRHLRMREH L EBbh s, Ca2tlitih, By
ABBERE & FEOM /ML, BRER 0@ E) 120k
VWCa2*t-ATPaselifith % Ca2t L 1) AAHEE DAL T
ZHEREIT LRI TICARLNATWS
(Kim et al, 1981), L7:%%> T, EEMLES)IC
BU DL CFHIGHOE Y R LI, Sl
Ca? REZMEHE LD LBV L XVIZHERE S L
TIRBEIZ o T B I ENEZ ON D, il
NCa2HEEEATENVIRE T, Ca2 R 7
U7 7 —¥ThbHIUNAL AXFEE LS.
BERHER I T 5 TnT, TnlR Tm7 & 9550 &
NHZEZME LTS (Reddy et al, 1975),
F 72, T, U, SR Z D X3 A VICHER S
ND72DITHEE LT 2T UE R s v, 0
72, BRI B 5 Tao 550 o itk 12
PENTnO 5 EOEEALAE F 0. Tolikz K
T35Z L2720, Hr LT RO DS
VEEEN, ARERES ST EYRD 5.
L TnEHAEE B L ERO—> & LT,
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R O IR D Tobkfe 2 M3 57200
WnkEZz o b, T EARWIZTIX, 32
DH¥7T2=y FT—2DTnk LTIHHLTH
0. B ICB W TCat ZREIITnCR, 4245
ZHHIEL TV A TmIZHET 5 2 & TLEEK
T 5TnTIZBT B OOND A £ v FHEREIC
xF U 5 UHE BB RE & 4580 Tl 35 U 2> 5
HWRENDT 4 — KNy 7 VAT AELTHE,
FNENOREICIL UomE e, S, Mtk
MR E L T s bt Bbhd (Fig 8,
KFROFEA N L —= ¥ 2BV CES) I
MRy, EREfpfast TnT3EA L, il fast
ToT1ASHEIME R 2 7R L7z K Affast TnT312
BWTIE, CGIZH L TEX90GHYA M 2 i % 7R
L7zZlh s (p<005). FRWpH o EE)ReR I fE
WIS ZL L TWA I EDRBEEINDG, Z LT,
Fig. 712773 & 9 IZfast TnT3 & fast TnT1D B4R
. HEZAOHBMBRAA LN (p<0.05).
Z OFEFIE, Haydar et al, (1999) 2SiE~<_Tw»
LHIF VUL TIIBILEAB N L -0
12 & 2 BRI HE D #FHTIMHC I b A=
BHMHC a3 fn & M2 L Bbhd,
M, fast TnT3i&fast TnTOH T FF12 /R
TH Y. HiZfast TnT1ASHRIFHEI T W E
Th A WHEEAIRIE S, fast TnT3D A,
AW N L —= > 72X B BL0BEIS LT
HrHrLEZBNS, TaTT A V74— ALY
ISt L CCa2 M i § 2 &S BV DS
HHIEDS, AW L—= v 7 5T
DI TnT 7 4V 7 4 — L OIS L &
VRN DD ZENERZ NS,
AF7EIE, AN L == 712 2W LW
G IC B 2 TnO®mNZEL» S, L0t T2
=y MIBWTHCCL D WLV THiEFES I
TWA I EARBEENT. T2 SHORAR
FL—= Y 7B Y 4 7B 58
FRFEVIIALN Do 72, REHTliZE
WTIE, FRHE Y A 7 & DGR EBIER & 0
EWCoS 7=y b L3R RS D
b EHPRIBEINTZH, G S HICRETT S
VDD 5o Tz, WEFR] OENITDOWTIL,
fast TnT7 A4V 7+ —AIZBWVWT, I+ %
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A TEACITHB L 223 A S, B 12
FEVEIGZEL L T 2 WA VRIR S fze A
MR Tl 2HAM ML —= v 7IZBw
THEI L7225 4k, SESELEHP ML
—= YT L TR 2 L E DD B 7EHN
AHEZED & RRFH OB L Wii#iEIc BT, Tn
(BB OZ L2 A Ty B L P 2 I
#i & PRALS A 72D ICHE R EH 2 R LTS
ZLAIRIRE NIz,

System Out put
In put
Ca?* TnC [ | TnT Acto-myosin
Conecting bridge
Tnl
(Feed back)

Fig.8 Scheme of control actuation of Troponin T, |,
C on the sliding of actin-myosin.

6 FEO

FEAN ™ L —= 2 7\ RE D B h& 57 DU 3 i
HTnDEENIX§ @DV T, s s 4
TR, EENRER OEVIZ X ) BES L7z, Wistar
K7 v MRy ruo— it (CG). EB)305
¥ (Ex30G). EB&905#: (Ex90G) 1241), &
B I IE A E30m/min, B0 O FL v K3
VEESHEMATbE 2, P —= v FMET
BOBH, RHONENLEHHTHLE T X
i & EHRHE DB 2 RIEFH O ba AR = v &5
BrL. LT ofERE872,

LI AHOTnIR e 7 A, RIEMHD TnCH
L OREM Ofast TnTid, HFAW ML —=2 7
DOWERNCE VI 2% R Lz, R
TnllZBW T, CGIZH LEx30GAH B R %
AL REFHTalid e I A HTol X b BN A3
WA 2R L7z, REKHfast TnTid, RO
JEEYIC & D fast TnT32584 L. fast TnT12%H
s 2 %R L7z
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ZORBITEY 1) BEFIGEREES b
O R = R Rk E Y 2 55 DU 12 B W T
HIHRAHED L W RIEF O TnlOFFAR b L —=
YRS BISZE bid, TnC TnTX D F LW
2k, (2) BRROMHIGGIZHE T, TnOHRE
BT 57201 TnDRNZLE b 725 L,
CaZtJl ) A& % P23 5 7212, Tnl, TnC,
TnTZNZROBEREIZIS U724 2 83 58I K
IREAEL TSI E, B) AW L—=V7
2B B R fast TnT3% Sfast TnTINDZE
1LiE. TnoEB#EIG O & & EEMED D %
&,

b Z EHRES NIz,

X #
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