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Determination of Age- and Exercise-Dependent Changes of Myoglobin
Contents in Murine Skeletal and Cardiac Muscles. Akira NAKATANI
(Second Department of Physiology, Nara Medical University, Kashihara, Nara 634)

A new method was developed to determine myoglobin (Mb) contents in as least as 5mg
of murine skeletal muscles. The method was a modification of Reynafarje's spectroscopic
technique and was based on the Soret absorptions at 416 and 422 nm of the muscle
extract. Mb contents in the skeletal and cardiac muscles increased with age and were
widely different from muscle to muscle. The contents in most of the 13 muscles examined
at the 30 th week of age were less than 1.5 mg/g wet muscle, but the cardiac, soleus and
gracilis muscles showed exceptionally high values of 2.2~6.0 mg/g. The relative content
of one muscle to the other was the same independent of differences in age, strain and sex.
There was a positive correlation between the muscle Mb contents and citrate synthase
activity(r=0.930). Young male mice(5 wk-old)were endurance-trained by a gradual load-
increment program on treadmill for 10 weeks (5 days/week), but the training had no
effects on the Mb contents. No substantial alteration of the contents was also observed in

the limbs immobilized by plaster-fixation for 4 weeks.

key words : Myoglobin ; Skeletal Muscle ; Endurance-training ; Immobilization
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Fig. 1.

Mpyoglobin contents determined on a single murine muscle in various sample

amount ( 5 ~100mg). Myoglobin contents were measured by a novel modification of Rey-
nafarje’s spectroscopic technique. Solid line denotes the mean value.
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Fig. 2. (a) Temporal changes of body weight

of mice (ICR strain) with age. O ; male, @ ; fe-
male, (b) temporal changes of muscle weight of
mice (ICR strain) with age. Open symbols ; male,
filled symbols ; female. O, @ ; m. gracilis, A\, A ;
m. soleus, (c)temporal changes of myoglobin
content in murine (ICR strain, male) skeletal and
cardiac muscles with age. O ; m. triceps brachii,
/\ ; m. rectus abdominis, [] ; m. tibialis anterior,
@ ; m. gracilis, A ; myocardium, ‘
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Table 1.
cardiac muscles with age.

ERVIE LCEETHS. BRI
B RFh—%nHbhicnT, D<=y
A Mb SRR OFER AT,

B. Mb £BOREICH > &k, RREHX
UEE

Fig.2-a, b 11 ICR =v 2 (£ #HA B
n=6) OFEBFILEIKER LOHEREDEILY
RLICADThHS. RERSIUHEEE HISH
ATRIEREBHECEL, ME—EoExiRFL
Jo. BB OWTITI0GES X A LR L
B (p<0.001) whk&E Mot Fic ddy R~
7 AR I\NT b AEEOERL A B, Fig. 2-
C % vt Table1 1z Mb & D ECE: 5281k
 Mb £EOE LB, B X OHHE
Wicfis o &2 &R Lic. Mb &8, #&%
EOMERE & FRELSES TR AR T
B, FoEL X HIc20~30E4 F TN FE
LTWBREMAEREINS.

Fig.3 13 ICR & X O ddy R~ v Ap12

Temporal changes of myoglobin content in murine (ICR strain) skeletal and

Myoglobin Content (mg/g)

Weeks of Age

Muscle Sex 5 10 15 20 30
m 0054003 0244011 0264010 047022  040+016
s intormedi (4.80) (5.20) (9.40) (8.00)
. vastus intermedius £ 0044004 0154008 0184012 056011  0.56-0.18
(3.75) (4.50) (14.00) (14.00)
m 0104006 0404012 059015 092+025%  0.86+031
. ) (4.00) (5.90) (9.20) (8.60)
. gastrocnemius £ 0154010 050+0.17 0554012 0624015  0.71+0.24
(3.33) (3.67) (4.13) (4.73)
m 0714034 2464033  276+067 5304062  4.65+0.81
1 (3.46) (3.88) (7.46) (6.55)
m. sofeus £ 1.25+025% 1.98+052  3.04-£058 5.01+1.83  4.54-0.60
(1.58) (2.43) (4.01) (3.63)
m 0314014 086020 0854024 1.50+£045  1.77-0.86
o ) (2.77) (2.74) (4.84) (5.71)
m. tibialis anterior
£ 0604026  118+015% 1314074 2004037 214044
(1.97) (2.18) (3.33) (3.57)
m 3114125 4854038  469+119 5764096  597+1.10
, (1.56) (1.51) (1.85) (1.92)
myocardium
f 3404085 4214083 4934055 6.01+115 533065
(1.24) (1.45) (1.77) (1.57)

Values are means+SD (n=6). m ; male, f ; female. Numbers in parentheses are the ratio to the
Mb content at the 5th week of age. * ; Significantly different between male and female(P<0.05).
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Fig. 3. Mpyoglobin contents in various muscles of mice (ICR and ddy strains) of differ-

ent ages ; 5(Q), 10(A), 15((]), 20(@) and 30 weeks(A). Ordinate ; myoglobin content.
(mg/g muscle) in logarithmic scale, and abscissa ; m. rectus femoris (1), m. vastus interme-
dius (2), m. vastus lateralis (3), m. sartorius (4), m. gracilis (5), m. biceps femoris (6), m.
gastrocnemius(7), m, soleus(8), m. tibialis anterior(9), m. triceps brachii(10), m. pectralis.
major (11), m. rectus abdominis (12) and myocardium (13). Myoglobin contents in corre-
sponding canine skeletal muscles!® (X «eesee X ) are depicted for reference.

Table 2.

weight and work performance in ICR mice,

Effects of endurance training on body weight, muscle

Control Trained
(n=8) (n=8)
Body Weight (g) 461+ 2.0 441+ 3.6
Muscle Weight (mg)
m. sartorius 18.8+ 6.5 16.0+ 2.3
m. gracilis 20.0+ 14 ~ 17.8% 26
m. soleus 120+ 1.4 114+ 3.2
myocardium 175.6+12.1 176.2+16.9
Total Running Distance to Exhaust (m) 1704552 2909 £ 501*+**

Values are means+ SD. *¥* ; Significantly different from control,

P<0.001.
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Fig. 4, No effect of endurance training on myoglobin content in murine (ICR strain,
male) skeletal and cardiac muscles. Mice were trained with treadmill for 10 weeks
(5 days/week). See text for details of the program.
AZbhtc. o, TOX S EEoEE, R
5°'§-cmnm - HOLMAHE U THBCABR. LarL, B
L r —H4C I B Mb SRICILEE A LR B E
§ , immobilized . )
a0k ] e < (Fig.3), %L A b his hoic
= ) T (Table1).
? 7 Fig. 3 i3 d 54 = ¥ Mb &&W
= 30F § FEBHCR Ly, ke LT~ ¥ Al L
o
s 1 0L, ¥ Y ADL S RIOK Xk
20k - 7e < (46~7.5mg/g 4:f), W6 CHic X
f PR/ NV AT 1 o
10k e % | C. HAMIL—=vSiDRE
%i% %f Table 2 I 10BRIOHA F U —= v /KT
§§§f foL RsOME, HEER IOETENT A L OEE
1 2 3 4 5 6 7 & 9 ZaaLlc. FEds X OHERICIIFEE TEN
Fig. 5. No effect of limb immobilization on Hbiniotcdy, EITER ) tFKb LicE

myoglobin content in murine (ICR strain, male)
skeletal muscles. Right hind limb was fixed by
plaster for 4 weeks. Left hind limb was used as
control.

TR v—=v 7B av b v —ABEDOH
2HEFHLCKREL (p<0.001), FAMOBEK
wiR L.
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Fig, 6.
strain, male) skeletal and cardiac muscles.

Fig. 4 3 B#%ms L obgep L (Fig.3 &
B), avie—aAfliv—=v7/#H tMb
ERAVEB LD THS. BRBNHFEAR
ERREEDOBMRC b LT, WThoffics
WTHHEBLREMIED bhinh T,

D. #ikIEBtoME

Fig.5 13 4 BHE* 7 ABE L A% L BE
Lish o L EREORKE Mb SELHEK L
h0ThD. BEOT I ETRFIE, FhE
hBR 28 Fig.3 8R)ZRT. eI Ak
WT, Mb &R E W DI EEER & D
M BEBEZTR L, oficks v ThEROH
iy Zbhithot.

E. 5 Mb B¢ CS ;FHf{E L oaMIc>
T

CS 1t TCA 44 7 AB 5L, Likdo<T
HOREBEERB L BERO—2THS.
Fig.6 c&bh 5 X dic, &kt Mb &
21z CS 1EME & IERw BB (r=0930,
$p<0.01) R L, Mb BBz L ABR
BRBHEESE W Z E 2R LTV 5.

Correlation of myoglobin content to citrate synthase activity in murine (ICR

V. & ®

A. T XB%E Mb SRAIE®R

BHG OGO Mb §BIIE I, ZOBE
X Dz Reynafarje 1 X 54 %2Ry 81008
BELBWbLRTERE. Lnl, LEOREB LY
BOhRW= Y AD X 57/ B % %, Mb
BEOEWHAR TOWUECTIRE OFEILD F
DB TN BRBEOWEIL, BHHRE
AERIBC H LI10£5 5\ » Soret 3K CORIE
HEM D, HEHPBOHRER @ 2w T Mb
EEEWET HHELHER L.
SEFAEOHEC I bB R ¥ %, %
7o, BTRYCHE Lic=v A Mb o5 %8
Witk v EaE, SHMEHRE (5~100mg) o
WT Mb &§E%BEHOERCEETS H &
R L. SEHOBBARLE LTI TO 4K
BhATFohs. Hle, BBEOHRRCORE
TR, HEEREREVERERCEKR
BRERILLT. £Z T, HOM DALY
WELIc~1 7 n BB CHRAB L E - TED
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BRYHE, DEOBHEL, MHBRFELYHE
WEPCThoc el pBEEE YR L
fo. B2, Ho¥Hgfuc iz K ¥ ¢ Potter-
Elvehjem Flxke oA F—HnbhTn5
A, MBS DEOSAEHEREET, T
BB ECIERERIE L hBRE A
L. SEI~A 7ry =r—x2—%H
bk, PEOMBEK TOHELITRE
Einote. H3w, MBS E UChrBmg
B & Tl T8, IS X 0 I R s
U5 BBOFREE: LCIRENEZ bR, 7
rak LA OREC L D Zh P ESCBRET
BLENTER. LHL, 7rekilaAbtOlR
B Xy xRy 0BlRE T, BIREOET
H I D CRONW BN BRI 1.44% 003
BIE L. £ 41z, Reynafarje JE:Co w4 g
HiEext L, Soret RcojlEic X v, & Mb
FROMEBHABTOWE LT L 1o (Fig.
1).

B. REICHSLTIE, THXE, B2
EREGLEO Mb &8, BB RER
B X o TR B ERMBRTWBH0, 7
& xiE, A1 RS 51~75mg/g 5T
HHOER LY, F o MR & Tt 0.06~0.7
mg/g M EIEETEWEI RIS R T L 51,
LEICEE < 7 AD B Mb S8, v 7
A RN B 04~1.5mg/g AL T »
PR R LIEWETH . 20X 5
EECML, =V ATRBC L BELVEN
Abh, KEEGRLHEEG T £1& Mb 48
DOFFEE, v I ABRER ERERESRED
IO DER D T, ThIRK L, 1 %
TR E A EHER L bR (Fig. 2, 3).
EIEMSRAEIL, T OB U~
RBHEE I B OMD 2 4 TRHEI WD,
ToRENDDOLE LT, & Mb 8 2%
BELHORBOEC L VSEIRTELRG &
B#H 555, HRETIEEE LB A
R, FABRNAREEESE VW o X
L, M AHRIEEE E L, BREHNAH
RS D TR ERE# ST bR, <V

AERGO Mb 8L CS &M oIk
FE BN A BRI EEIL I 0E X AT

L (Fig.6), ¥icz oz &b Mb 2ME#TD
O, Bl mE R E L L D2 EAVREI RS,
FEe BT, LA R D FKGco%, Mb
EEEFLI 72— CERBLEOMIEVHEED
HrzEEHRELTHRM.

FECH G Mb SREOINT 52 & 3 BE
 Lawrie iz X b nig h BTG S hTw b
B, <=vAfi Mb SRIAECHER L 13
AT LT L (Fig.2). LaL, &5 Mb
RHERHEREN T —E & k515845 B
BWThaRintse s (Fig.2), ks
EBRETTHECIHEY bboT &b,
SHEDIESEB - TRHTLDEND 5.
¥, 4lEf Mb SEICRHE, MHET I L
AEIRbBhich -7 (Fig. 3, Tablel).

C. EAtybL—=vioR

B Mb SRk 2EB o BE Y &
HEE LUL, WRHARLESD DA R
T LEBREP 2R TLHE LT 20 b
D1, —RCIEBNREY T Mb &4 E
WwEdhTwa., ¥, Pattengale 5191,
—EEHBEO P L=V S E MV, FIARA
WI oy MCAR LA, EEBES LB
feni Mb EBOHEIMOAR LN S Z & % #
= 1UTuwb. %7~ Hickson 57% Harms 59
hv—=v R Xb Mb EEOHND 1 iR
fex4 X v Eich, REBHECTOEINNE
LwZé, brv—=v7HERRENKEWE
EXOEMBIRRE T EBRE LTS,

L Uish b, ZOBHKIIM vEoRE
ERBHBHLHT, bz e bTlRPVY—=V
212 X B Mb ¥z A b in 190, o
gid LT Terrados 52, 1) prv—=v s
WENe PEHIELT » PCHEEREVCE,
2) X BB, 3) b T Mb EEN
LlhEtTHEBEBNZEEDTF TS, S,
7y POEBETH ORI Mb RO K\
U ARRK L, FHLECEE AR Lk
»h BT Mb GRBEAELITA LR It oz,



<V ARG, LA SR VER n7

#oT, ERUAOERIE L DDERDS.
ZHET, LFEBIVTy PROWTCFV—=
v PR LR TR, wih b &
B OB REER LB EEE OHEMM A4 5
haz &nb, Hikekids O, FIEL O, f#
BRI, Mb o¥ink Y&y LAZhLOE
RAAE B LT BHREMN 5 5.

D. FEEHLOHE

WHEBI R HIRT % L& v 7 OGBNE S
D, HEEBORBLTHZ LIELLBAIBRT
W3S Mb &b RFCIERc X b T
L8, Lil, TORAVEEILHC L YRR
b, FEHEERTNC L 5BAXZECET TS
2, F7AEBOHEITET A D OB
XEL, ¥R COBEEERMCHEE L
BAEERBNC EXBEIHTLBLY. 20
I ORI X B ETHAZELVWEH & L
T, BN LLfThbhinlltsd & & B4t
2, TR OSE T (trophic innerva-
tion) LR EL B2 L E LD R 5. %
fo, F 7 ABIERRCIZE RTINSO R O
Shtwbz ed, Mb BAEENEH—DD
BERE»E:3ELONSE. 4BEOX 7 AEE
T, 4E, Mb ERCELLR L BRI
mE LT, BEEMRMA CfThoToz b, B
FEORENTHELA ol E 2L b
5. L LRI e LcBATh, BRIEE
X hHEMTHRMADBEIRED DY,
S#H I b Rchie kR Mb & & %
WETHULERDHLEELDID.

V. & #

Reynafarje o 3 HHFHFELYD L, vV A
B O Soret I TOBKE Wl & & X
D, #E (5~100mg) FHak < Mb &2 %%
BT HHERER L. ZoFERAL, vl
DOhDEETIE T ICR BB L ddy B~
v ADERKG RS IO Mb %I E L,
DIFoffR %218,

1. =Y ABRGELIOOLH Mb 813K

Elliri#kl, 200~30BA B TIRIER

BECE L. 30BARES VT, BRGDORE
Az Mb €82 1L5mg/g EFHLITTHDHD
ex L, W, v A8, O Tix22~60
mg/g £ EEWETH . OO Mb
EROERIE LEWThOBSEBWTHAR
bhiz. UL, R (ICR %, ddy R) %
MR A DRI -

2. 53840 ICR Rt~ v A/ B & B +
Ve FIAREW, B5H, 10BEILCSHE
AW+ V== v S wfThbeic b oA, EITHE
DIEFBCEA LS00 (p<0.001), FiEH
FIOLHG Mb §Bixavie—n1#HE O
RERRILLT.

3. 20840 ICR Rt~ v ADHEBE %
BT 4BHEF 7 ABE L, BEE Lok
Bk & B Mb SEAHB LAE 5, &T
DEBRGCE T Mb SBIER DT,

4. B Mb B & 7= vBARERE
M & ORI AEBIBIRAEED b h Tz (r=0.930,
$<0.01).

oo

MERLDEHID, HHEER OB
KEELLE RHEEE »bOLRfXEREDLD
F LIS REEREFREREFHEEICE  BE#hvic
L&,

¥, ZOWMBCEAHB IR EE LHE
BRMAEDOR <Y ADOEE « F v—= v I/CHE
B\ IO R B EE R LR  #ld LR
7.

ok, AMNOBERFMEIAFERFE S K&
(1987) ¥ X O R 42[E H R A HEF SR (1987)ic ks
WTRE LK.
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FosELEEEF R EBRIBR
(B AEHEZE A HRE I K)

H B FEA634E9 H10H (4)9 : 00~16 : 30
& B Aty EaABEGURTILRILILA 4 TH)
W | R AFBEETREARY BHEX

1. CCK-8 iRl D S v FEADBIRIR [C &
(FBEEM K g%

Bl & EHEX (Jbk BE4LE)

7 v MR BRI KT 5K EBREOSWITE
BERcEETKBEXRPNBEETHS EEL LR T
5. HE, Bxxv o M EHEERER Y AVWCEHER
SWRIGE &b, MEMEBIIR & b WA X% 5 EIRKH
OKEE LR v T 3 ERKHOKBEDZE X
D &R SRR ADIERO K i A3 X O#A & 1M
FRA~OERD K HEE L B E L, 1
FUK SR8 LR L EH IR & - 7o 23, CCK-8
B & b BEEREEC—BEO K, Thickk < &
R E ViR H & 5 i 2 b Lie. #rikRpc s
FAMENKEROEERBIZY 731 v (1mM) i
X K@i et L. v 734 v (1mM) %8
#5 1€ 100 pM-CCK-8 ZHiFfI#T5 & X h k&
K@iz s gt Licdd, MoRRERShich -
oo U EDORER Y v kD L5 ek Be. 1) #ik
B 13 B ME R Kt o @ B IRE I Y 7 51
VEEEMEO Na-K 2 v S REELREE R L Tw
5. 2) CCK-8 flsiiicis, Kok X'y 734
VREH Na-K # v 712 L 5 K OB D AZRDOTHH O
BAMEE IR TRy, TOMERRI X b ko
K#gh'g| ¥k ShTwb,

2, BLERN7 IS—E@EMLT YT VBRI
THERROVE

ABET, BREEER GEEAYELA & pliE
)

BERFRS » PRBTHHELENT ¢ 5 —EiEER X
O F v 7 vEEE b oW TR L.
HREYIZOBMOY 4 A —KYRTF » bR,
APVZ bV vy 80me/kg RERATGFC L VE
RRrBHR I 5 28M% 1BERHBERASE,
B LR RERYE, BERAERCEERL, B
KICNERBRY L HEEL, NEYER, pH, 735

REEBRERT

—EiEl:, ERBTERSIVORET VS VEYREL
fo.
ERKRS » P CTRERSHHOT I 5 —EERRE
Be@b L, Fv7/ VBRI ERRET L. ¥
INERBEYFDT 5 —EERDERFE T » PRBW
TERFEAS L, Fv 7 VEERERCEE L. L
»l, Fv7vBEERETORER7 I 5 —EERIE
Tz EER TR - T
Lk, BRKES » P CRBERAAYHORET
87 39 —EEES IOV NEREHORT $ 5 X
FEHOET OB, BRICNELBTLT vV
HXEBCEBET 52, ETREXRD7 3 7 —¥ik
Ok OB HREWTER b T, MNERCE
THF v 7 vHELeh R Y EHFRALTWS L L
~ET 5.,

3, MEELBRES v MCHIRTIMBY XLE
RICRIZS EEEDOHE

AREE, KR— BKE B K B B4
)

B2 3\KRTHELE LS (SCN) 2BEL, HH
YRADHEE LT » PRAMT V7 = & 3 vRiEHE
BETBE, &L 0EBBRECHRBICIRFR LR
W HER R AAKHEBETR L EHELTE
oo APT VT 223 VIPREECRT D T2 —
AT s vReen b= VORBEREEL HBriE#HR
EL AR L ET S, £ TEHEITZ O SCN ki
FLWER Y XA DRBIBF 255 BT, 2 +7
V7 2 s 3 v EEUOLERED D WL, FERSE
REOIEOEY LA, HRTE ) XA RETE
HE PN,

SCN »BEACHEL, HHEV X 20FL2 H &
LEHES » PRZADLOEMEHKCEN LT, Fic
ECRE T3 ~I2BEMEE Lie. TOFKR, A+
T e=2FA P RRELL6ELFE, OV F—A
LD 6EHRSEETHEDP LR L YV RABEN LR
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7o EFA RU26969 CHLEEOTHELAL Y Xaly
BERET D% — VBN R bRz, Lo 6 o3k
W ARTE O 5 — Vie S TEREC LB S
nich -t

Dl Eo#hR, EE) OIS E A Lty
R AL EBERRERTHHENRE I h
7.

4, S5 MEKETES ACTH HHEF O UBHT
B ERfIE, MEERSITBEFECELIERICOL
<

AR —, AL, BE B ek B, #—4%
)

"9y FEIKTH ACTH i+ v (CRH) 024
ReHZET) R RIA CIGE L, 602, MEREE 3 X O
T X B 2ERAWG Ule, SR, HIKTIES
fEife o> CRH JREEC LA e 245 A B 23789 b i,
BRI <, IR SR D UETF LT
oo CRH ) X 4 D AR AR 23 S R TR il L
Tfehy, ) R AEBHOREL 2 2DOMWEL Tz & A L
7R FIEDOHIA0Y TH o i, Z DEF & — ik
M= A5 2 AT v v OUREIET) & 3iE A O
B 5. 2o CRH Y X a4 aileE s
ZRVCICBRIK TR CRF JE#024RH Y X2 &) X
AN R B A, HIK Tt AVP % Angioten-
sin I 7¢ & CRH P4t > ACTH = 7 v & = — 793 4%
FET DT, COEEN ) XA Lich ©
b s, ERBUKTHES CRF G4 0 X Al c
WEET B EDRERHBON, WS, +d CRH 1V X
AREFHOVvSADHET 5 b L OEBCE D - b
3, Y R ANHESEBIOEICIIZT I 5. T Of
Rix, MidhzArFa AT e v ) XAk & ol
Abhigno &L —H LT3,

5. h T OERIRRZRRENAY HmEE Ot

o OWE, FREEA, *&3EcE, ANUER, Aol
P 2 A | o N T 1 I NS 4 )

HEREEI 7 = — 7 DPH % Fi\ % B0 A8 SR
TR & 0, B O Y BB R B 5 B e
FCH DI & HEE LR TREA 0c 2Bz &
NTED. Ebhhb Ly « 7 =1L
DPH %A L, BEHEMN 03l H7 X THB E V5 {HE
L. COfEIX Y X = ARMREO M 1
7 X) OFGUTTHY, SEILE DS EO dk

E S

LT B, OFMRERS s L0 b=
VP U TR oWTHRE Lie, SIRCH B R Y b
B VLR sucrose FE AELE/ LB X D ERE L.
EFHEBEET X 525, Nat, K*-ATPase & Catt-
ATPase EWIIEIC L b, 35% &50% sucrose DD
EG R OHREE LTV, s b2 v FY 7045
BELEIRIC X o CfTy, BTHEMEREC X DR L
foo MIRABORMEE. 0.54 K 7 2T, IBEIBIL 44°CTH D,
RIMIRIEREE DR 1/2 TH oz, I b2 v F U 7Hid:
1L 038 X7 XC, EVEIL AT THD, FitkrkMpans
LD IBIRIOGRE N Z EH ST ot HRED
BAEC DT & 7R IR O Bk X v /X
< LA bav iy 7oMMREy. Shi i
WeLiARe e DPH CEE% 3 5 1%, DPH (iR D %
EEELT, =2 v Py 7EOMRNSE DB
LBITLTCWABZ EARE SRS,

6. LEFI bV FYZTADOBRERICRIZT I b
aY Y 7EORE

MMUEHE, “@BBEE, BEA bk, BE
RGN X > TRIE SRS s ba v FY 7
(Mt) BEoRER V-5 & Mt A2 S RIENE Lo
RN, b 7 m—2 a, a; TES £ TORNE
BREPCET HSMEAREHET D M CE B, &
BOAKE I LY, Mt OBFRR T 5B
HNTHZ ENTED. LHEIAA D 35.8% D 5H
s Mtk 7 U A5 ORIBRE & b NERH1L
pm?/pm® R LATWS, FF 7 r—A a, a3 ko
DONRIEE L5 LTvs, Mt 25ER 2pm LT
DR EZR LTS &b, R 2pm O
EKECF b 7r—na a3 BB CHHL, BELR
7.43x10"mol/g fAfk/sec DEIETCHEFHTHE D &
T5. T OME LK Mt AR E PR L OB IRE —E 8
AZBRCHE->TWDHLDETS. ZDBHOBEILNK
EiL Kt % Einstein-Stokes O A~RA LCHE L,
S DRI o T B O IR R R KD 5 i
sz Enn, 0.772x10°5 cm?/sec E{HTE Lz, =D
FMET M LOBBRE BT 5 LMeH & it
4nmol Lig%. Thews DE 5 L 5 i IER OB EN
Fian B0 3 e ks E LT ORE 1% 12 nmol
BEHE hi.

1. ERFBHBEOANL I LF + 2N
#OEH, HWIED, RSB RS GLIEE



K, B—tH)

Ry F IS VAEOREIRKC LY, Blbidere,
F BB O MY, e & oD type
D CaF o XANFAETHLEEHALPRLTER
(Yoshino et al., Pfliigers Arch, 1988). 100 mM Ba T
T, —OREVCTERGABEY R LA -T2 v 57
& VAR 6pS(TH), & 5 — DX BVWREERT
30pS (LA) OF 4 A Th5.

i, 7€y b® SA node sell T pyrethroid 3
#| tetramethrin NTHl 5 » FADZERW 7w o h —
ELTERTAZ LI T\ 5 (Hagiwara et
al., J. Physiol., 1988), 4, Ficbiker e, M
B TH Ca 5 5 3 LEBIfICH3 5 tetramethrin ©
[13:i k5 faS R

S¥g% 140 mM KCl, 100 mM Ba % charge carrier
& LT, cell attached mode THE—F 4 XA DIRH%
Tt H¥Kic 30 uM tetramethrin hux % & con-
trol &2tk U currentcontaining sweep 133% L < {4
L. EHresEgs 140mM KCl ¢ wash out ‘15
&, partial recovery 23i2® b,

AR 5 tetramethrin & k%5 Ui,

8. 5v bb S XHOMEHEERIEICHTSCH
HYY R 2AEBEROHE

W A%, KH E, ¥ i (LREX $£—4
)

Y Y 2 AFHRL, I IA»LGo THIC
S BRTH5, HERVEBHMERECERL 7
F—n2) VORBEEEL CERGERES LM
BEBETHDHT ik, & LCARBREET 5N
L LM &N, CEFBRCOWTOHRITLD
T, MRGEECHT CEEROPELS » FORK
BHE— 5 A HEAL AW TRE L.

AN bR X h B RCHIEE
(025, 0.5, 1 = =& LDgo) % 5 » b O FRESMUmEICIE
THE L, S iiffcEREREE L.

HREHEEL, BROMELSEVEEL, BH
Xh, EEIGEHE Ui, 0.25 LDy, D #rE. 24 BEEEC
3, PHEMEENSMO~S05IHE S, ThboER
ORI BA OIRIE, B IMEIREBEADOHE & IRiER LU
EHEERES, FERETLL L, BIEERN,
BIED 7 25— =2y VRS, HORERCL, F
BEFRED LRI - fe.

DEXb, CEFEREI foRomHsFEfr Ca

w &% 721

EEEORERHBRYEET s ey, HPREY
CEBEYIHIT S LELbRD, T, CEFEO
ZOMHWERL, RIBVWEIhTWHARBRIY
LR EDRER S,

9. CO, oscillation DOFERERLHIC IS IT B 1RE]

EHEIRA, E. A, Phillipson* (Jtk, T, #fhv =
FAae burvik, E¥)

BY IR I REE 7 A 4 FE D RER %58y (CO, oscillation)
W, Wit ORE Y ABEHE (Veoy) & RBLT 5 e,
WHEE)x & O R R 7 A TR ORI S
THEHREIhTCELR. bhbit, urethane-chlo-
ralose JiRME: « sk « ATPRAI0BE T, BREATHG
I CBIRKRER 7 A B/ 3k 17\ Veo, B X0
CO, oscillation Z# %4k X%, HIRHERKEREOINE
PRI Z R, BRI A 5 EOFEL R RE
EELL LB X5, MREYEE Lick $REEF -
RER 7 A BB R R Ule. BIRMIRER Y A5 X 0,
KERAICEBE LiciiiEAN pH EBOH I H5HE L
7z CO, oscillation DEAAAUL Veo, 1 bl LAHE
fED 3 fERE £ C8b Lichs, SREEaRL I,
NBECHEARE BB R R ERD o1 (2025 ; X2
BE). &b, TOREEHZRD CO, IHEEBKOMHE
ETEHILLTH Veo, Bk &SRB O™
CARBRHEBIA BRI o (r=0325 p>0.10;
t-#5E). LLEo#ER L b CO,oscillation oI R
T DIHENIDIEEbh S,

10, FEMREBICETIRRME= 2~ DR b &
UEERE & DHRERIBSEIC DT

PIRER BF B BR B GLREX, g24
iit)

MER Y A A ORBUIEMIEGE T EEL LR T
WBHA, RN = . — e B D SREEL, B
HEROBERIBIC X » TR Y R 2B LT B L
bR TS, 22T, HREECILTHBORE
BRND D F 2 OBYUMOERM = - — v viIT
DWTH, UToREL S,

SEWTC LMD == , FREVPERE I BEHE
==, MEB9{E, MEEM= =, FiX20MET, phase-
spanning (P-S) ==, Mt FE 24 7231448, E-I
24 FHIVRIE e EHEOEHME = o —r v LR
v, phasic 2 1 7DfiBic frequency modulation % 4
TOLDLFED LRI BEME= =, MTEBEN
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WokEEMO BT H - Dt LTUPEk= =,
FEP-S ==, MR X ) A CHENENE & 5
CHote, ThBD= =y b OFCITINPREE S A
EAEEws LPEEY RADRBEETHLDONH -
fo. JEREOBSKMBIT X b phasic x4 FOR M=
=y D5 L, WA SUTHCIEET 5 0nt
256k 1 il - 7o, HEBED VRG i@ HRP %y AT 5
&, B TR EN = = » P AFRES SRk
At HRP ZEAMa 2 M it 5o b v,

1., [EESES = 2 -0 VICHITARREEL+ TR
B O

BRERERL 2 AR— FAR B LBREX, $£=
acs:)]

JEEER A NI « PSR » IBAA « BB A X
&R, MRRGES), ENLRBORE (R0l X
UM 7e & F SERBERRoc &M b h T v
5. ZhbOMEBEFIIIFRBECE L OeEs & L
T, WIERST 5. o hk CHEEED =
2—n YRIREH, WEMC LD L 5l S ABA
PHEELTOLERAMBI TR,

AT F = BRI (L 1~L3) et % i
BEfEE) = o — v v X D MIENGEEE L, RS S
AR Uie, ERICIE R v 7 X — AT O 3
2V, REME L CATHR T CRRET -7
By= o —w VLB B IR A A B A R L,
YITHA L 712 L - CRE Lic, IEEAIRIEEM: Y
R 2% b BN PR oD (R S S & UM S8 25 TR
Ly, WPEMECRSBEEMLLR L. BREMHCIE
4T 58T BUEEMIEREE L VEE A+ vEEA
5 &, 126k 2 Flic S\ Ch T B itk B AL
AL Lichs, Mol TikERA 4 vIEAKD
(b3, IPSP OBE oDy, H-Th b T
o LR R &R

12, % IEREEH = 2 — 0 V& LU C, C, kA
W= 2~ 0 UBEAENTDREEH K R PHA-L
HEIC kDG

BP W, FAR B GLREX, $Hodm)

RIGEBNC F I AR M = v b e — b B R
PHENLEHC, SEZ A2 2HWCHEY v 2 F v
(Phaseolus vulgaris leucoagglutinin, PHA-L) % R
EHEF MU EA U B A IR phE R 3
35 KINERHED S AR OWFERTT - ke, FIIENE v

= ¥ &

T D SR BTN O VIR PR TG B 3 A DBk A
HERIB OB R A . PHA-L #:A 3~ 58RI
AU 2 BRI - BEER, Tk 0% (Ci,
Cs-5) D50 pm EOHFFT R 2 ER L PHA-L i© Xk b
BT 5 <~ Sh i REFHBIRIES B B L L
Ciop £ 7 2 v F OREEC I\ CIRIEES 8% e
TSN ST L KR ED BT Cog 7 2 v
I 36\ TR RTA O JE NI KR 3 X O' 2 o
BRMER SR, Thbb C R EM=a—n Y
L OBEBESER = o — = VOSHEBALE LOFDE
LI FEHFHEREOBRENRD b h, EHOK
BB = = — 7 VI SOERERTE = o — = L
IR AN RE D B IZ & A KRS b i » 1.
HEEBR AW T5 L, EHF 2B TCRLRD KM
[ ED Ciy WEME = 2 — = ViET)ds X OHIEI
PREETE BN 3 5 SV O (R A R LTe.

13, #BEREHEE (BAT) R OMRTEICLDE
FHBEMEEOBKRET

AEEIE, BEEN (UIEKX, $£—4m)

REEESYHEORETH IS B 2 BEEADEH
o BAT o #hgEEfE% in vitro CTRIET 55418
HHER MR VB, L Lo O BB OR
DA, BEIROTRE e EDkbiebhT L
C OO BENE A KL LTW5 LR E 2R,

ABRTIE, X 0 AEIRREACIE\ IREETIE 21T
5 &x BT, FEFERA M- BAT #A o
MM B RINE R LR Ui, Ok EEMMmA 43
B ATy A (4% albumin 44 Krebs-Ringer Phos-
phate buffer) “C preincubation T+ 5z it L »CR
HIEEDEBLND & EDGh T

EEEES » b BAT OBREEEBERT/ A7 FLF
VY (NA), ZAarav (G icl-TEbicBE LM
U7, ROGCHERERE T M » . 2EEMES » b T
W NA, G io L 5MBHBBEORIMOBEL NI -
foo Efo AR A BAT 12 NA, G et L
BEH %R Ule s i 100 © BAT iz G4 % K
IEHEDIE T 23388 bk,

LBk BAT oM TR ERIC X 518
FHERBWE TRER S &, TiebhbZ OB OHKE
& L0 BRI IR TIIE S R D & &R
LTk 9, BAT #EEOMICERLIETHH L0
EEZBND.
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14, RADLICLPHELRE - BBEEHEGoT
FNE—EEELH T VT R(G) %1
KE#ERE, BEERAJLBERT L, SBEHE .
RBINEX, $F—4EHEY)
REERABHL OB TH DS DL BELEDER
FEMAIBEAETEM T 5B AN A & (BAT)
ThHHZENPLMC IR TS, BAT DBEETRA
BTREMBEO /AT FVvF I v, IR IH TV
Eo s e VERTFIR X » THERFRCTFbR TV
LEZ bR Tw5, ZABILIL BAT OBRELXITHE S
5 ERRRT, & OMRBEOE LCHEEE S LT,
BIRT s AT oW T b S h T, BT
IR 0—>TH 5 G MlEDZAE L U CHila
FEDRBIVCE ST B T ERRB IR T\ 5.
AEBRTIIESAEb X 5 T5 » b BAT G2
DYSRETANEEARDIEC LT, ZOWE
D BAT OHFEC BT 5EHLHRFLL 5 & L &
BAT ©Gi% BAT 27t vOBBH®H, 7 eek
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B oEZFILOEHRELOEEEL EE5TS
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BRI SHBES h A ONEETHS. &+ OFEREIT
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BEOERYH 1kHz & LTW5BR, SRS o &
ARPEET > DO TCEABLZER LT3, ZZ
TCIhFPEHLTCRBEE L.

HEEDBIE AR P AR 1647 % — 7Y FIET
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vV VEOVE LERREYE L. FHiL 04kHz
HETRERERL, EAREROBETS ». BE
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w & 723
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Iode BE, CBEEBZEY, CHHE OB, CFRE—
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60 pulses) THIE DO IEFZXHR Lic. B DOER
T T, R 2 RIBHO -2 — X v EREREETR
DHLEAT S 2 2 2 &5 2 HRENHE 0% LET)
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21, EEAEDERFICETIhANVEERES =
21— 0¥ QMG E S
TRESAGER, IR, *EHTEEY, BT
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%

*Fli=sk, MR oh BF %, FK B ((LIRE
SENTIER TOMMERESOME B/ 7 A BB
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fizds b, field BEBEEIh AT bbb, %X
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-An Eric K. Fernstrom Symposium, Neuromuscular Junction

¥

2 —r oy SRR SE T RERESDO YT I 4
b vECY AL LTARE I Eric K. Fernstrém
Symposium “Neuromuscular junction” (The Eric K.
Fernstréom Foundation and The Medical Faculty,
University of Lund OEM) wHETHHERH D ¥
LD TZDHEE HZOWLTHBAKLET. B
Univ. Lund 2262 D> v R Y Y ADBEDREU NG
HETIOREEDI AT L. FOB T TIK in-
vited speakers (3 o T b, Y VHEI T ANDBM
13 back-seat member A> poster session ~DBIIT
L. LaLZ o speakers D hE H iR bESCHLE
S R TRIESRMUcWEE L, FTOBRIMEDHEE
T bIRBOTERRBDORBENC DY VR Y AN
DHER»InZbRE L,

ST AY = —F VEED Malmé & Helsinborg
DI H % Orends castle LIERBHAFARHTSH
RELEKF 4« L LcEElicEEh, Fv~—270
RO R A Lic AR R B R o XER
BOELVITITLEL. YvR P v AIX6AT7TEND
108D 4 B ¥ ©7 Bo® Scientific program (% Prof.
Thesleff © F]£:C Ms. Elizabeth Fernstrom o open-
ing address & Zhici\ T Prof. B. Katz @ Intro-
ductory lecture ‘T4 % b ¥ LA, Ms. Fernstrom (%

Tuesday, 7 June 1988
Opening address : Elisabeth Fernstrém

B B (SHECRLE R BIERET)

DY YEYY ACHRDO22 b b 150 ADBFE
ENRBMLic L E2BE LEMEBECHT DR %
W E Uz, H4cix the Fernstrom shipping compa-
nies DEITE T19784F Scientific Medical Research
DOEFE DD the Eric K. Fernstrom Foundation
% A3k X #- Dr. Eric K. Fernstrom O RIEXATH
FEZ OEI0 Chairman & L TERCEBZHEDT T
T, PILTINBIEL VEBE OV vHED Y AR ER
L % 7= University of Lund © Medical Faculty &%}
LTEHL OFH%E LT ¥F. Prof. Katz i15041C
E5WERSDiED, Hor v ¥ vARTRUCESZ
LEB/IMRIRBAM DA S 1 FEREh, TOHOPR
2O\ T Quantam theory % transmitter release (.
5 Ca OFEI oW T S h, Bt ACh 0
release, synaptic transfer %% o -postjunctional 7z
BEoxHh =A% kinetics oWTDZhhbHD
MR W THREEREIhE L

FOWD T v ST AFAMEOEEN 6 DDy v 5
VIESTThh, SEDRA X B R RR X
h, ZhBik 3 oS C & H4.30~6.30 PM
DEHEAZ—v, v vELTHMIP R T L KRR
Invited speakers & ZOFREEE, RAZX -ty ¥ g
VOFEERERELTREET. '

Introductory lecture % B. Katz, Looking back at the neuromuscular junction

Session 1 : Jon Channels-Structure and Function
Chairmen ; B. Katz and S. Thesieff

B. Hille,

W. A. Catterall,
B. L. Khodorov,

Chairmen : E. Neher and L. C. Sellin
L. C. Sellin,
E. Neher,

K. Magleby,

Gating mechanisms distinguish classes of ionic channels
Structure and function of sodium and calcium channels

Properties of the sodium channel ,blocking sites’ in excitable membranes

Calcium channels-types and characteristics
Calcium channels, membrane capacitance and exocytosis

Chloride channels in skeletal muscle
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Session 2 : Transmitter Release
Chairmen : P. Greengard and A. Mallart

A. Marllart, External current recording in motor ending as a tool to investigate presynaptic
function '

P. Greengard, Protein phosphorylation and transmitter release mechanisms

R. Rahamimoff, Regulation of acetylcholine release : calcium, peptides and channels

Chairmen : R. Llinas and J. Melgé

R. Llinas, Mechanisms for excitation-secretion coupling

J. Dudel, Nerve terminal depolarization and transmitter release

J. Molgo, Botulinal toxins and drugs affecting quantal transmitter release from motor nerve
terminals

Wednesday, 8 June 1988
Chaiamen : D. M. J. Quastel and F. Vyskocil
D. M. J. Quastel, Ionic cooperativity in transmitter release

S. Thesleff, Calcium-insensitive quantal transmitter release

F. Vyskocil, Non-quantal acetylcholine release

Session 3 . The Nicotinic Acetylcholine Receptor
Chairmen :; P. Gage and S. Tagerud

P. Gage, Effects of denervation on extra-junctional membrane

R. M. Stroud, Molecular biology of the acetylcholine receptor

Chairmen : B. Sakmann and E. X. Albuquerque

B. Sakmann, Regulation of expression of different acetylcholine receptor channels in rat muscle

E. X. Albuquerque, Molecular targets of noncompetitive blockers (NCB) at the central and peripheral
nicotinic and glutamatergic receptors

P. Taylor, Acetylcholinesterase gene organization and the molecular diversity of acetylcholine-

sterase species

Chairmen : L. G. Magazanik and S. Cull-Candy

L. G. Magazanik, Mechanisms of postsynaptic potentiation in neuromuscular junction

J. H. Steinbach, Structural alternations in the kinetics of the acetylcholine receptor

D. Colquhoun, Single ion channel studies on muscle and neuronal nicotinic Ach receptors
S. G. Cull-Candy, Amino acid evoked channels in rat cerebellar neurons

Thursday, 9 June 1988

Session 4 : Excitation-Contraction Coupling

Chairmen : A. P. Somlyo and P. Edman
A. P. Somlyo, Excitation-contraction coupling : State of the art
C. Miller, Counting ions inside single potassium channels

R. Coronado, Calcium channels in t-tubules and sarcoplasmic reticulum



729

Chairmen : C. Caputo and E. Heilbronn

C. Caputo, Contractile activation and inactivation in skeletal muscle fibers

E. Heilbronn, Diacylglycerols seem to be generated by myotube (muscle fibre) activation with
either ACh or ATP

P. Volpe, . Is inositol 1, 4, 5-trisphosphate (IP;) involved in excitation-contraction coupling of
skeletal muscle ?

K. A, P. Edman, The force-velocity relation in striated muscle, its dependence on myosin isoform
composition

Session 5 : Degenerative mechanisms at the neuromuscular junction
Chairmen : A. G. Engel and R. Libelius

A. G. Engel, Changes in end-plate structure in neuromuscular transmission disorders

R. H. T. Edwards, ‘Nature’s experiments’ in the study of human muscle physiology
H. Schmalbruch, Denervation of immature muscles ; Possible clues for the understanding of infantile
spinal muscular atrophy Werdnig-Hoffmann

Chairmen : S. Carpenter and J. B. Harris

S. Carpenter, Role of calcium and other electrolytes in cell necrosis
G. Karpati, Cellular localization of the Duchenne gene product
J. B. Harris, The action of snake venom toxins on skeletal muscles

Friday, 10 June 1988
Session 6 ; Genetic Expression and Regulation in Nerve and Muscle
Chairmen ; E. Kandel and E. A. Barnard

E. Kandel, The short and long of long-term memory

E. A, Barnard, Regulation of genes for acetylcholine receptors and acetylcholinesterase in the inner-
vation of skeletal muscle

M. -M. Poo, Transmitter release and nerve-muscle interactions during the early phase of synap-
togenesis

Chairmen : D. Fambrough and J. McArdle

D. Fambrough, Regulation of the sodium pump in primary chick muscle cultures
G. Fischbach, Neurotrophic factors in synaptogenesis

T. L¢mo, Role of activity in synapse formation

T. Clausen, Redulation of active Na, K-transport in muscle

Poster session

Tuesday, 7 June : Transmitter release, Chaired by C. Y. Lee and W. Van der Kloot,

Wednesday, 8 June : Muscle development, Chaired by A. Shainberg and C. R. Slator.

Thursday, 9 June : Sprouting, denervation and Pathology, Chaired by H. Schmalbruch and A. Wernig.

DY VESY ADKER R & LT Neuromus- tiation, excitation-contraction coupling X & 1Bk
cular junction %4 A vF 4 FAD VA LAV V< & L€ human muscle contraction ¢ energet-

~ VGO transmitter release, postsynaptic poten- ics KE S ¥ CRFEMEHbh T\ 52 Lic&r o
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& ¥-3. X bz, molecular biology D EHME & LT
muscular dystrophy O3B -CORNE @ fE#—Duch-
enne Elffo A br7 4, — gene DY r—=v SO
D—le ELB| Y EFbk ¥ Uk ¥tk
% gene expression and regulation @ session Tk
long-term & short-term memory D HEICDO\THy
Z X h Kandel 132 DT OB VEH LT B0
it long-term D rw AREELELLIAEH
B L gene OEMHPNETHLIHELYHEAINE L.
F ez, D session TlL Xenopus embryo i & -z
dissociated spinal neurons & myotomal muscle cells
D TR v 7 AR BT 5 HHE « o
HEIER 2L COFERE (Poo) MR Lice = =2
DERBDO Na v 72— LT\ mRNA ©
VAR R KRR (Fambrugh b)) K HEEI R E
L. %43 Na pump subunit ®—2>Th 5 a sub-
unit %% ouabain-sensitive @ site T b B subunit
A3 a subunit % plasma membrane ~3F -3 5 Db
BChD LRI TOERLERRRLEL
T ZOXSEEE - v S AOWR L RESYF
H7sd ORMRS FENFNRLOETLEDCEEH
Bl » T E A\ L E 5 philosophy BT E 5
EATEE L. MOV VESY ADERE, KA
— @ Abstracts |34EicElsevier Science Publishers
X b Procedings of the Eric K. Fernstrom Sympo-
sium (Vol. 13) Neuromuscular Junction & UTCTHIK
EhaFETT.

Farewell Dinner DTz DY vVESY ADAL YV
KEFFEBEHE Thesleff FMOBERLA LT L H
BRI EBRPEHLENMLEhF =2 Ar A% T D Aca-
demy of Science 75 D 2 y, = — £ Dr. F. Vyskocil
PHELRELL FRIOYYRIYATEELY

(& ]

Social events HPHEINRTCWV ¥ L. 7THLLD
Scientific program 124575 6 B KD Welcome Buff-
er THEWTL v FREDHEEIAZBICIHER M
Swedish folk dance MR Xh 8 B/ BKICITH
TDIN—F LB ARy 7 e a vy — bIMEIRFE
Lic., FAEIRZ O A Y = —F O mansion T
Yy ARISHHR A W . —F v (]. H. Roman, 1694
1758)D > v 7 ¢ = — R EE Ml 5ENTE ¥ L
7.

ZDTVRESTANDOBRINEL L0 ABELESE
bhHh, REZELKRATERARAREL BAREEY
ZEHFH LF L. Prof. Thesleff 1335 &\ 5 378
DB o THRECSMEOHEE - O X SIRRZ
& Lic, Z0 X5 inisEodhdh LESRE -
OhERBLCARE L,

Prof. Thesleff [3RTDXVA v A HDPBETY
v O AENVEIFHBCAEAlOSACHLORS X 5
IR TBIEE LV 2R EELTCE L, iz
¥ Dr. L. G. Magazanik 2'\v v FviELIB L5
LoD S EADENEE 5 CT. Fi Prof. A P.
Somlyo i} HARIUDOMEZFH S HADKF O
&b X HFEMKEEBVWESTAHA T D hospital-
ity B EDODOLEEFELCWE L. L LAEKD
KE~DOEIE LT, BIED HADOEMIEFRET
Lhb b T4 Th BROWEE I B cHEL TS
BELZOEOHERCE > CWHHEEREL, Bk
EOBBNFREREREHLCVWE Lic. § 55—
HEEHOMBEL LTELESRTRER LW DT
ARV EEGE Lic, Mooy Aoy AL AR
DBOEBREXOIMFHFZ EEA B LISM I ¥ L
fo.

The Japanese Journal of Physiology
IREZERFHORHERT

L J.J P RERZBLITITRD 10 P L
BHINE LLADBRIC L - THEE XA 5,

(1) # & B BB A& ®E

@Q mRHELE (0 5F HE4eRE

(8) B, W, HbER (8 B OB o4& H

@ ™ % 4 B @9 B OB O£ B
6 W & W4 B OB B &£ B
2. WEFZADEHIKROFRERL L TF5.

a HAEBREST VT EEOKEREGK, 34
DERBMELTBEOTALEHL, “his
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b, £EAR EEOPRER X » HOOEMS
BB D 5 5 FIRFE=ESUALREY, Thbd
DOFERN LK 1 B % FATRET S, £FRcE
WIBERORLHVWEEXL - TEEETS. R
—BER DL DN 2 /L LOBATEFBRESLO
BRI X -TiET 5.

c. MERBRIFERBEOEREC L 5.
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3. MEEACHEMT4EC248E0XEIGRL L
BEEZIE T BELUREZREOHEMI2EL
LEfLZZRD. :

4, WERBBINCL 0N, BHHEZOfO
B L 0 EEEGEERT LAV EREbL R
STBARIE, REFERIERSOBER UNTE
Bz T s, RTOEMT LEBBOERT S
HELT5.

FRFEIEER 2 A A AEBFOYBTRALEER
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MRS | PEFE—(RYEA), EHER(4A), EUBEOIEKR), Nk
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(BEEX), A REX), BRBEUIBEX), & £
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RIEE  EHARERK), BRE HGIHEX), PHMIE(BRE
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2) ZHOEW 7k L
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F634E 5 BRI T B REERTTIERS
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