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A Study on the Physiological Basis of Training Effect—With Special
Reference to Myoglobin. 1. Isolation and Properties of Myoglobin from
Dog Skeletal Muscle. Masao KAWASE (Second Department of Physiology, Nara
Medical University, Kashihara, Nara)

Myoglobin (Mb) was isolated from canine skeletal muscle by a novel heat denaturation-
gel filtration-ion exchange chromatography procedure. The purified major Mb was homo-
geneous by gel electrophoretic and ultracentrifugal analysis, and the sedimentation coeffi-
cient at infinite dilution (8%, w) was 1.9S. The molecular weight by sedimentation
equilibrium was 1.72x10* and was essentially identical with the values by the iron
analysis (1.80% 104) and the amino acid composition (1.78x 10%). The spectroscopic pro-
perties of deoxy-, oxy-, carbonmonoxy- and met-derivatives of the Mb were determined
in ultraviolet, Soret and visible regions. The pK’ of acid-alkaline transition of the met-
Mb was estimated as 8.80+0.04 (25°) from the pH-dependent spectral change. The oxygen
equilibrium studies revealed complete absence of such allosteric properties as heme-heme
interaction, anion effect and the Bohr effect which were always present in normal -
mammalian hemoglobins. Oxygen tension for the half-oxygenation was 0.48 mmHg (20°)
and its temperature-dependent change gave the 4H° of —15.7 Kcal/mole.

(J. Physiol. Soc. Japan (1979) 41, 509-521]
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0.05) 1w L CI2RREENT Lot 2 Bk,
Sephadex G-75 (2.5cmx95cm) 2T 4 L iFE
RIS, BHZ0.05M NaCl % kot 0.001
M EDTA-Na, #&ts 0.05M Tris-HCl #2&%
(pH7.95) # T4 1ml oFEECER & 7
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nm COWMNIELZRELTZ v~ b 25 A% 0F
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st LTEN, &%, DEAE-Sephadex A-50
(2.5cmx30cm) AL T 5 14 vy S
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1. Muscle :

{

Minced & homogenized with
cold H20

2, Centrifugation

Supernatant

Precipitate

¥
Homogenized with

cold H20
Centrifugation
— Supernatant Precipitate

3. Filtration

Filtrate Residual
4, Heating (50° x 10'")
5, Centrifugation

Supernatant Precipitate
6, Concentration
7. Gel filtration (Sephadex G-75)

Mb fraction Residual fractions
8. Concentration
9. Ion exchange gel chromatography (DEAE-sephadex)

l ~

Mb (Main)
Fig. 1.
skeletal muscle.

e T, 0.05M Tris-HCL (pH9.0) £0.05
M Tris-HCl (pH6.5) BElicE &5 pH L
X o THH U, BHEESIDOWCE 280nm
X0 540nm ¢ o BHELXBEEL, hicd
LoWwTre< bt 79 aBfER L. DX
L TELR S Mb E4 itk 120ml T,
ChERBR BRI X h 1.5ml BEE T
s, KB LI

¥z, ERITTESITH L Bk L
Teh o Buic.

2. Fv7 v e ¥ L BEXIKE . Smithies ©
FEORIITE TR oo o, BEREL
<13 Tris-7 = v B-EDTA #&%&% (0.067M
Tris-0.005M 7 = v£-0.0023M EDTA, pH3.6)
R,

Mb's (Minor)
Flow chart for the isolation and purification of myoglobin from canine
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S0 w BRIz, F IR L B BRI
38 (Hitachi 282-0060, 5 540nm) # F\»,
2 BIIHERPLTR

MW:(1£§5N '%EF
XoThTEYEHLE.
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Fig. 2. (A) Gel filtration profile of the heat-
treated extract from canine skeletal muscle. 0.05
M Tris-0.05M NaCl-0.01IM EDTA (pH 7.95),
Sephadex G-75 (2.5x95cm), 4°. Peak III repre-
sents the myoglobin fraction. (B) Chromatogra-
phic purification of the myoglobin fraction (peak
I11) by DEAE-Sephadex A-50(2.5 % 30cm). Elution
by pH gradient from 9.0 to 6.5 in 0.05M Tris-
HCl. Peak 2 constitutes the major myoglobin
component.

(+H

ranad
[ J.

— L ﬁ S < Origin

P 5k
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Fig. 3. Process of purification of canine myog-
lobin as examined by starch gel electrophoresis.
Tris-EDTA-borate system (pH 8.6), Amido Black
10B stain. cf. Fig. 1. 1, 2 ; the raw extract, 3, 4;
the heat-treated extract after centrifugation, 5;
peak III (cf. Fig. 2a), 6 ; peak II (cf. Fig. 2a), 7;
finally isolated major myoglobin component (peak
2 in Fig. 2b), 8 ; canine hemoglobin.

Fig. 4. Sedimentation velocity analysis of
canine carboxymyoglobin. Schlieren -diagram
taken at 54min after reaching the maximal speed
of 60,000revs./min.. The protein content was 0.8
9% in 0.1M sodium phosphate (pH 7.0), 20°.

75 & D OWAKIIHERH (A T » 7 2),(2) Ing,
g Ll (257 75),3) =i DEAE-
Sephadex WHEIC X WP LD (AT o 7
6),4d) Ehicz vy Vel ZTHEME LTS
BH(A7» 76),0) YAt bz bh b
Gl (A7 y 77, Fig. 2(A) £2&),(6) v 1 iF
WTzOhBESG] (A7 » 77, Fig. 2 (A)
#7), (7) DEAE-Sephadex % I\ #0912
BhaftMb (275 79, Fig. 2 (B) o
52),08) 4= Hb %3, Z OFfEHED S o,
P & 5 D Cli e L b, Hiol
P & IR I~ 2B/ b0 Hb o
MM, BrEIRB T E, EBLSAFER
BRI X 0 B Te 2 BT 5 S DR
SELTREIND L, RBECAF vEHR I R
< M X hEKKE LA E 1 *Mb E
BaDibhd s bbb,

Fig. 4 3o D X 5 LTx eMb 3% itk
R X D BELAIT LR TH- T, £
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0 0.4 0.8 1.2 1.6
g/dl
Fig. 5. Sye, w values at different concentra-

tions of canine carboxymyoglobin. The value at
infinite dilution (S, w) was 1.9S. O ; Canine
carboxyhemoglobin.

Table 1. Molecular weight of canine myog-
lobin by three different procedures
Procedure
Iron a(f;tent Sedimentation Amino acid
Dry weight equilibrium analysis
18,100
18,016 17,200
18,060 17,300 17,800
18,100 17,100
18,115
AV. 18,078 17,200

@ Schlieren WEE N EANHOB—C — 7%
RTC LMD, ERrSTFRECELTE—TH
HELRHONTHD, ZOBHFOWMEET
B Sy w HETELTAHBE 195 w5 %
Bt XHEMb BELYVAWAE L EE
2T Sy w D, ThHEBRECHLTY
vy P L0 Fig. 5 ThH- T, ThrbBEH
Ui S w {HiR 198 Wi 5.

2. ¥E

F AR X O 4 VST A ETe X
D SEE e UMb Bl on, rodkd
BERIOCEBRERE»ORIGFEYHELTA
%L, 18078140 X\ 5 FER» 2 b hiz(Table
). Sbie, WMEFHET X G TFRERD T
Zte. Fig. 6 1Pl PN U7ck ST oA
W& Bkl 5 Mb 28 (540nm T WHE)

T T T
-0.2f
o)
~0.41
e 1)
©
<
o
°
0.6
-08._.
1 ! ]
35 36 37 38
42 43 a4 45
a8 49 50 51
rZ
Fig. 6. Sedimentation equilibria of canine

carboxymyoglobin. Myoglobin concentration : 8
#M in 0.1M sodium phosphate (pH 7.0), 20°. Data
was taken from the automatic absorbance scann-
ing at 540nm obtained after 18h at 22,000revs./
min.. r ; distance in cm from the axis of rotation.

ORF A EEERL» D OERO B LTS
vy b LAk 0T, WHFEICIRELRBIRO ML
THZ LS. ZOEHEOFEND, RQ)
XD EHLAER PSS TR 17,2008 705
(Table 1), ¥ gz T/ TR & & OfEMNEE
BRI T I —FTHZ & » b, Mb
THBEELTHFEELTCWAZ IR S h
%.

3. GdeEnyE:

%4 Cyanomet-%ll iz -0\ T, #EEEEREY
SCEEREH L, &b e 540nm
T AR (en) & L T 1.07x10* (1.08
~1.07) %27z LT Mb 438 T4
JeE 2 AT, —J7 LRt AR B A H
Cyanomet ¥EiC X » CHBELEB L, Th
FRIDWTHBERERCBT S en KEH Uiz,

Fig. 7 i@ 3 5 deoxy-, oxy-,
carboxy-BIDEIL AR 7 + V&R Licdh DT,
-, Soret-, MRI-IRIC I 1T B HRIR A D
{8 7c HONT em vk Table 2 ww—§E38mR L.

Z BT RERIT RO M oW Tl
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Fig. 7.

550

600

xnm

Absorption spectra of ferrous derivatives of canine myoglobin in visible region.

0.IM sodium phosphate (pH 7.0), 25°. —— ; carboxy-, ----; oxy-, —-—-— ; deoxy—
myoglobin. Ordinate ; milli-molar absorption coefficient.

e HEIh w52 L 25 L RAPNRTH
5, carboxy-Fl D E A 570nm FEETLD
BV B “Shoulder” 11 (Fig. 7), 47e<
EHFEFBEDOMBIR Y RO EREC £ DEEEAE 4
TWhbDELTEAEIRS. X LSED
carboxy- Mb fERiIchicw Tk, ETHEWIT
dithionite Z A LT Met-Bl DR ITL%1T» T
WA e, EEE “Shoulder” 232 OB L\VETG
BRI S AR TH AN TETE
7e\>. £ T diaphorase %\ % X hRRFnis
BERBITTE® CER L7z carboxy-Eliz o\
THEERF LEZ 5, £ @D “Shoulder”
% 570nm SEE5 R b i,

Fig. 813, Met-Elizo\wToWA A7 pH
(p=0.1) & & 1 ZAHRBBINA <27 + A TH
%. pH O kit - T, A2 P AW
% acid-alkaline transition @ #5% = &3

57, 4EETIbY 494, 522, 622, 670 nm
BWWTIEZ D X 5 7 transition 23 & 5 Iuie
\» (isosbestic point). Z ZieHZ b b AL s b
MBI, TEPHERECHET S Lnmd
hfh‘%‘r’)la).
Mb*(H,0)=—=Mb OH+H*
(acidic met-Mb) (alkaline met-Mb)
L7235 C, pH ZfbicfEd 2227 + A%k
b, TR X - TUEPHERIED & 13 D
PRK(PK ) ZRDB & ENTES.

[acidic form)
falkaline form)

LEOFERD > 5 pHT ~10 TORIE B
&%, 582mm ks B BEER ko b pK!
(25¢C) ®EMLTAHS L, 880+£018 (n=14)
EWHfENRL bR Fig. 913, 20 X5kL
Tx e PK 5 D EHE TR D 7B GRS iR T,

pPK'=pH+log
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Table 2.
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Absorption maxima and millimolar absorption coefficients of canine myoglobin
as compared with those of horse and sperm whale myoglobins

Wave length Soec oxy carboxy deoxy
region pecies
A nm emM A nm e mM Anm emM
dog?’ 583 14.7 578 125 556 12.4
horse? 580 14.4 579 139 560 13.8
. sperm whale® 581 146 579 12.2 556 11.8
Visible
dog 545 14.0 540 14.3
horse 542 139 540 154
sperm whale 543 13.6 542 14.0
dog 418 130 422 188 434 116
Soret horse — 424 207 435 121
sperm whale 418 128 423 187 434 115
dog 348 27.1 345 26.6 —_ —
horse — — — — — —
uv sperm whale 348 26.2 345 269 — —
dog 282 36.6 272 36.2 — —_
horse — — — — —_ —_
sperm whale 280 36.6 275 375 278 35
1) ; Present result, 2); Antonini’, 3) ; Hardman et al'®,
| | 1
10 -
8 -
=
€ 6 =
0w
q+ -
2 -
| | 1
500 600 700
a~nm’
Fig. 8. Absorption spectra of canine ferric myoglobin at different pH's. Ionic strength:

0.1, 25°, Attached figures were pH.
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R EBIFR—BERTZ E0lbns.
4, 7 3 ) B

1O Canine Mb* o
o
0.5
1o |
0% Il
pH
Fig. 9. Acid to alkaline transition curve of

canine ferric myoglobin (25°). Ordinate ] fraction
of the alkaline form of the myoglobin calculated
from the pH-dependent absorbance change at
582nm (cf. Fig. 8). Solid line was the theoretical
curve calculated by assuming pK'=8.80.

Table 3. Amino acid composition of canine
myoglobin as compared with those of horse and
sperm whale myoglobins.

Species
Dog?  Dog?»  Horse® V?ﬁ:fé?,
Ala 12 11 15 17
Arg 2 3 2 4
Asp+Asn 15 15 10 8
Cys — — — —
Glu+Gln 19 20 19 19
Gly 13 14 15 11
His 10 9 11 12
Ile 7 7 9 9
Leu 19 17 17 18
Lys 21 20 19 19
Met 2 2 2 2
Phe 7 6 7 6
Pro 3 3 4 4
Ser 6 9 5 6
Thr 7 8 7 5
Trp 2% 2 2 2
Tyr 2 2 2 3
Val 6 7 7 8
Total 153 155 153 153

* » By a spectrophotometric procedure’?
1) ; Present result, 2) ; Dautrevaux et al®
3) ; Dautrevaux et al® 4) ; Edmundson!®

Table 3 w4 EIEE D % 74t Mb Z B>
WTOT7 I BERNEERE DT, chilk
BT % B CRIE Dautrevaux BRI UL A =
Mb T oWT L HERY 5T Chi. HEE
FEEELTILL—HLTHBD, BaxD7
BT ARD EEVDRARZ LR, BT
Leus kO Ser BT 5ZEDOREVOMNER X
. ZOEOFFG B L & TIX e vl
Dautrevaux & 0 f\7-Mb & Fn3 T
CE5H0T, ToHERCELTBTLL T
DIz v 20TV WERL—2DER
HRDDHZ ENTESLBHN .

5. O, PHEHAE

Fig. 10, Table 4 13 /K FE A + v DB R TS
BRI 7o\ B30 R % 0.IM BERISE T e siic
HDT, EENT Mb oW TOKBRE, SR
B4 2Hb mownwtlnERTHs. FTFHb O
B4, pH 78 818, 7.58, 7.05 LIEL /b Icfe
o THBITARL, K8 Po, OfF (Ps E) 1
AR BRI B DI L (Bohr #)R), Mb
DAL pPH ORI & 2 2 b BTl 047
B, Lo T Py B34 AET (Bohr %)
Foxk#E), Hie Hb X D& Py fE (B0,
BAME) ThsHZ EXbas. Eiclomik
EhWwHThLVENRS T, Hb T o SFR

100
Y sol- .
// /’ 7
o ! o -t
-10 o 10
Logp
Fig. 10. Effect of H* ion on the oxygen

equilibrium curves of canine myoglobin, Mb
concentration ; 0.3% in 0.1M phosphate, 20°. pH;
7.07 (A), 758 (O), 7.60 (@), 8.15 ([[]). Data from
canine hemoglobin (----) were also inserted.
pH ; 7.05 (A), 7.58 (O), 8.18 ().
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Table 4. Oxygenation characteristics of canine myoglobin.
log Pg,b n® Alog P,,/4pH
707 —0.334 095
7.58 —0.285 1.10
H® —0.318+0.023 1.01+0.06 ~0

P 7.60 0345 ) 096 ¢ )
8.15 ~0.310 1.05
0 —0.280 0.95
0.2 —0.344 1.04

NaCl(M)# —0.315+0.025 1.01+0.01

aCl(M) 05 0336 ¢ +0.025) 107 ¢ )
1.0 —0.300 1.00
10 —0.736 098
15 —0.568 1.01

5)

Tempefét“’e 20 —0.300 1.06 (1.00+0.04)
25 —0.124 0.96
30 0.130 0.99

1) ; logarithm of oxygen tension for half-oxygenation,
5) ; in 0.IM phosphate (pH 7.0 at 20°). Figures in

Phosphate, 4) ;in 0.05M Tris, pH7.6,
parentheses are the means+S. D..

100

Logp

Fig. 11. Effect of salt on the oxygen equili-
brium curves of canine myoglobin. Mb con-
centration ; 0.3% in 0.05M Tris-HCl (pH 7.6), 20°,
NaCl concentration ; 0 M (QO), 0.2M ([J), 0.5M
(@), 1.0M (A). Data from canine hemoglobin (—-
-~) were also included.

fhgs (Hill %% n=29) i\ L, Mb TIZE
Rk (Hill #HE n=10) 2L, \b¥
A~ABHEESEAS (heme-heme interaction)
DRBERT. RTHE(T =4 )% R (NaCl)
A4 2Mb XU Hb wRLCTHE LioMRn
Fig. 11, Table4 ¢ - C, #EE30.05M Tris-
HCI #2#% (pPH7.6) Tk Zin-7c. Hb 0

2) ; Hill's exponent, 3);in 0.1M

1001~
! I 1
"o 0 1.0
Log p
Fig. 12 Effect of temperature on the oxygen

equilibrium curves of canine myoglobin. Mb
concentration | 0.3% in 0.1M phosphate (pH 7.0
at 20°). Temperature ; 10°(Q), 15°(@), 20°(A), 25°
(A), 30°(0D).

4, NaClgpens 0, 02, 05, 1.0M& L5353
it THBOER (P B 0 £F) Aabh
BORIWVL, Mb ik oWwTitz D X 5 iciEd
FENEL LZBIRT, 0o FD Py {EIZZ &2
BHEER T HE L —K L. o
BB L Th Fig. 10 @in L T 5 4K
—# L, Mb e \WWTit~ 2HBEEHROTEE
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RBRR BRI

B, Mb-0, oI 5REREL O
B Et UC At (Fig. 12, Table 4). JIE
11 0.IMygEe&Eve (pH 7.0) F, 10°, 15°, 207,
25°, 30C koW TfT-tc. HoORIL, T
Tic Bohr R b OERHREEL THL
LT A LEER—HKL, HEZNMERK (~
AMMEEFRAORE) 2L

—77, HEoMBREL X, RE LR
RTHBNEHRR (Ps [EDOHEK) HNAbhi.
TR RACRESROBEER T S & 5
%, van't Hoff o FICEBARTBALT,

dinK _ 2303dlogPs _ 4H . “
aT dT RT®

Mb-0, E#gn AH #BEH L CAHRIEZ 5,
—15.7Kcal/mole &\~ 3 finis bhiz(Fig. 13).

fog Bo
o -
-0,401~
0]
- 080~
] ] |
3,30 3,40 33.50
|/ x 10
T
Fig. 13. van't Hoff plot of the results as

shown in Fig. 12. Oridinate ; logarithm of the
oxygen tension for half-oxygenation of the myo-
globin, abscissa ; reciprocal of temperature (*K).

oL,
R KixEE
T ; KRE (K
K ; RitoF#EEHR
Pyo s O, FAGHIE 2 R @ 18150 Po,
(mmHg)

=z %
Mb DOFELEMNE SR TTTIREA LA,

FDOMb LW TR RO IS I RT3
LS EA LW, 4 % Mb 1B
LCH BTz, oS ERR LicA
2 BHHFMb LEBAR & ORI O\WTD
Bk WTh, 314 2Mb OBEE L 20O
Btk O RANBE L 7r o T

Mb o H#Eik, FERMEENE 2 £ o R
R ETHHHEREROALBAVDL LT & -
MV RIEDIEM X BE L CEREYET
T ERPBORCHEO DD Z L&, ETd
Bahbo ENERINTE . FE, &%
B COFEAR—BIL LIy VFB I R= b
57 4 —DOF AL, DEoEEHhA LTEK
DHEER B T-H L, Mb E4RIF &7
EHTHS Hb 2Ahlig et vie h RERE
ThHLD, 5 LTHENECHRAEIFTS T
ENTE Tahr o 123,

196942 Biinning HiC X » T Hids I e Mgk
Bx®, BEM LW XD TRHEREBFCX
D RO Hb o XpA BRI\ S €5 &
WH ET (Figs. 1, 2,3), &hDdTERTTE
ThB LS. EBEIHRICERERE (50T)
3, ZoORETO Ho OFEMEEMN Mb DLh
DFfEC I D L H PR, Mb OB
B i 5 D60 CH Bt T THB Lo fE
BEOINLATEL LD EVL LS. FEZOD
IsriLtabiid 2Mb i, T ClRBK
X 51z native 7ToREBIC A D L& 2 T LWl
R U (Figs. 10, 11, 12, Table 4). 772K
B Lo CHEELAMb Eiwix, Pl Ed
2 BEOBNRG DEEN R Bk (Fig. 3),
SEESICA A+ vy v < MER X ) FEHM
Lxixn b, P ELBREEVCRE—7oE
Shh D BT EANTER. WEREEC X ) HE
B UERFHS TFELTZX10* 1%, Fe &
HHOfE 1.80x10* & EEREABENTL S —
H LT, 73788 (Table 3) 7
LOFEME (1.78x10%) &b X —FK L. ¥
Jo, &b, =, =yav 729 MbizoWw
T, TRETCEHREIRTCOBEY (Th T h
17,450, 18,800, 17,816) & % 133 FHE 7ol %%
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L.

A 2Mb OLHERFE LA LTL, EFE
DHBINE DREEF o Te L BED TR\, DRI
b3, fEMDb oW THET BB B R
IhBH00D, JMHEBREOTHLRTH3 L
DX EHDTHINN?. SEEE O 2 lopiE
(Fig. 7, Table 2) 1%, oxy, carboxy, deoxy #l
14 2Mb 2o\, %¥4F, Soret, [ I & &
(240~620nm) wwhico T DG HFEREME %
BELILBDOTHS. b Met MBIL A~
7 b @ pH KEHZTIL (W % acid-alka-
line transition) % A[&iK (500~700nm) ¥k
WTHRF LRI ER L TEHY, S8 1
Mb oW, TO5IFEREMEY - I-RER
BT OBEOEBET —2 L.

LREFEGCHATIERGH E B
%, TTCRFEEIR T 5MEMD ORIET5
EEHBELTARB L, BIE—RLTHSHZ &R
bbb h, ELORAOALRDDLHLNT
»%5 (Table2). Lichis TESEIDERHL,
Reynafarje ORIk » TA X BHH Mb &
BYHELLBECL, FEXZOT IR I
BrLOMI6 BT EDERET LS,

TR X 51, carboxy ¢ 570nm
EERADhIVWhY®S “B” 3, thiTi
HfhEE Mb TED b hTWBIEF TH % #8
(BERTTI, IbRRHULTHET TS,
BERTHADNRD X 5D E\H), FEE
DB E D TIREDOFEERCDOWTOHERE
Birisw. 2o B 2B - MLBBIHES
artifact THRWAERIEOWTHTTRAE L
B THBA, SLEAME Mb (v=, =&V
CH, TyavIYT) REWTHEL @k
“B” REETHY. —fic Met Blo~2EH
%, medium © pH K L CHEWIIRIR A~
7Y AERRECTHEME (BAEY) Bk
(BARAEY) BANELEBRTHZ LML T
3918 LmEAf =% Mb ieoWTx bt 43%F
o pK! fH (25°C € 8.804:0.04) 1%, flio
HAEMD (o ziE, v, =p2v2725)
TOfH 20CTErhFh 89313, 899 L2

— L.

7 i 7B oOWTh, HADT I BRI
DNWTELPDOBERBEDHLRLDIL LR & L
T A2, vv, =y 2v 7o SHickEiE
135 BRI h - 728919 (Table 3).

1 2Mb @ O, PRI, MoOFHIE Mb
EAT W BET AT Y o 2 oibt (~
AMMEEIEMA, Bohr #R) DELRIBLEH
EL, COHEEIPALTHU~AEBTH
HbluEbdTRkEnhERER LT\ 5% (Fig.
10, Table 4). X b w4EOK & »b,
Mb i3V E—DDT7 v AT Y » 7 BEETH
BT7TA=VHRIEIRELTVWE & &2 D
M 7z (Fig. 11, Table 4). Mb @ O, Zfit:ic
%, Hb kW ThAbhbix L EHLEREER
e, FRTHA4 %, b, v=o 0, S
P (20CTD Py fH) xzhth 048, 0.65,
0.65mmHg?) » 44 D 3638 % 7% L 1= (Table 4).

ek SEOMEE, Hill 531936411 % B
HHEC OV T L fE (0.6mmHg) &z
£5. ¥, Py [HOBREBRFEMD S, van't Hoff
DRIGEBANC I DEH L4 2 Mb & O, 1
FHgo = v x4 —{EH—15.7Kcal/mole %,
FEEHHMb TOME L IISHELOMETH - 720,

#owr, HIEELR LM EE L
TERBEE, B HEEILEIVE LLEH
BUERCREHOBERELET. ks, 7
3 BOITEHINFER, BROLDITCOWT
THHHEEROMBEI L W EE Lz &y
BLEH A LET.

(AFIL O FEXABFIS0F11 A 22 B 4 52[a38
WAERYHGES, MERSIE6 A 2 AAES3E AR
AEFSRIT B W TRE L)
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