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From the viewpoint of host-drug relationship, studies were made about the effect of
antituberculous drugs on oxidative phosphorylation and morphological change of mitochendria.
As antituberculous drugs, INH, PAS, SM and KM etc. were employed.

The mitochondria were isolated from the liver of adult male rats according to the modified
method of Hogeboom and Schneider. Using the apparatus specially devised by Utsumi, effects
of antituberculous drugs on various factors, such as, respiratory control (R.C=State 3/State
4), oxidative phosphorylation (ADP/O), oxidation-reduction of pyridine nucleotides and mor-
phological structure of mitochondria were observed. Also ATP-Pi exchange reaction and
ATPase activity were measured respectively by Hagihara's method and Takahashi’s method.
The following results were obtained.

The changes of R.C caused by the addition of the drugs were remarkable in KM (160
mcg/ml), VM (160 mcg/ml), Tb, (0.42mM) and SM (160 mcg/ml), the value of which being
1.1, 1.3, 1.7 and 1.9 respectively in comparison with that of the control (2.3 to 3.0). On
the other hand with respect to ADP/O, KM, VM and SM showed inhibitory effect, the value
of which being 1.1 to 1.4 in comparison with that of the control (1.7 to 2.0), and both KM
and VM showed parallel degression in R.C and ADP/O as the concentration of the drugs
increased.

Mitochondrial pyridine nucleotides were reduced by the addition of PAS, but were oxidized
in various extent by other antituberculous drugs.

The morphological changes of mitochondria measured by the light scattering were not
remarkable by these drugs, although most of them caused slight swelling of mitochondria.

All the drugs except CS and PZA showed inhibitory effect on ATP-Pi exchange reaction
in mitochondria. The extent of inhibition in contrast with the control was 40 to 559, with Tb,
(0. 4mg/ml), VM (0.8 mg/m!) and 1314 TH (2.5X107* M) and 10 to 33% with PAS (5x1073M),
SM (0.8 mg/ml), SIX (0.16 mg/ml), KM (0.8 mg/m!) and disoxyl (0.16 mg/ml).

The latent ATPase activity of mitochondria was stimulated with VM, KM, PAS, SM and
SIX. In the case of VM, KM and SM, they induced linear increase of the activity in propor-

tion to the concentration of the drugs. On the other hand, the concentration of PAS and

* From Kaizuka Branch, National Sanatorium Kinki Central Hospital, 1587 Hashimoto, Kaizuka
City, Osaka, Japan.
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others had no effect on the ATPase activity.

“H HEBE BTE

From the results mentioned above, it is suggested that VM, KM and SM act as true un-

couplers on the oxidative phosphorylation of mitochondria.

The uncoupling activity of these

drugs was following order of magnitude ; VM >KM >SM. Although the action of VM and

KM to mitochondria are similar to that of 2,4-DNP, the concentration of these drugs were

much higher than that of 2,4-DNP.

Tb, and 1314 TH probably interact to the mitochondrial energy transfer reaction although

the mechanism is still obscure, because the ATP-Pi exchange reaction of mitochondria was

inhibited without inhibition of ADP/O ratio by these drugs.
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I. F3bav Py 7o08E

AF 3 b2 v KV 7 D458 Hogeboom-Schneider® o
Fikw Bt Tiebb, Ty bEh Hh LdD—KHE
Z4, WM HC bR LILD B LA A FR L L
TR TR < YOl LTk LICHERERK (BERE 0.25M,
FYRT7 I 42%2v 5mM(pH7.4), EDTA 0.1 mM)
i Lo ZOMHEIERIDOZLIZLTI bav
V7RG LT SHELIC Y P2 v R 7L 28 MRy
D% 1ml OEEEE (K8 0.25M, FYR7 3724
v 5mM, pH7.4) 128 LCERIZAI o

m. ¥EHE L ORI

AEERTIIHEF & LT SM(Dihydrostreptomycin
sulfate, RAIKFTE), KM (Kanamycin sulfate, 75
H%3K), VM (Viomycin sulfate, Parke, Davis Co.),
CS (Cyclomycin, ¥ z5%3%), INH (Isonicotinic acid
hydrazide, ®HIKFZTE), PAS (Sodium 2-hydroxy-
4-aminobenzoate, &—5l3K), PZA (Pyrazinamide, =
3t), 1314 TH (2-ethylthioisonicotinamide, &— %I %),
Tb, (Thioacetazone, A Hi3k), SIX (Sulfisoxazol, #5
FFHRBIE) s L 0* Disoxyl (BHELE) % F A L7
ATP(Adenosine triphosphate) ¥ X )t ADP (Adenosine
diphosphate) X\ Ty <D O %, 22
FEYVYARIVA VA VEEF PV v AFIRMETE
DI D% AT,

Table 1. The Isolation of Liver Mitochondria

in Isotonic Sucrose

Liver 1g:0.25M sucrose containing 107 M
EDTA, 5mM tris (pH7.4) 9ml

Homogenize with Potter-Elvejhem homogenizer

l 600~1, 000 r. p. m. R 2 min.
Centrifuge
50x¢ 10 min.
| [
ppt. sup.
(Discard) Layer on 0.34 M sucrose containing
10¢ M EDTA, 5mM tris (pH7.4)
Centrifuge
| 700XG e 10 min.
I I
ppt. sup.
(Discard) Centrifuge
‘ 5,000X G -+-10 min.
[ |
Ppt. sup.
(Mitochondria) (Discard)

Wash twice in 0. 25M sucrose containing 5mM
tris (pH7.4)

Stock mitochondria
(2 g tissue equivalent per m/ of mitochondrial
suspension)
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Fig. 1. Outline of the Apparatus
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TrbESE 0.05M, KCl0.02M, +Y AT
i, 2 % v 5mM (pH7.4), EDTA 0.1mM

OB IEHK 1.3ml &k b LHRABE L

i

i\ 650my
iy monochromator
Stabilizer Y

Stabilizer

AR, ZHICEEEEDFEAIGK 0.2 ml, 30 mM
ATP 0.2m!, 30mM 32P0.2ml X3 b=

:} I\ Stabilizer

Tang.
lamp

Hg lamp
source

v ¥y 7B 0.1ml %Nz T 20°C T 154
BRE Lo m 0.5ml %2 b, Blick&L
T¥\r7z 0.9M HCIO, : 0.6 M NaSO, X b
BB IHE 1ml & SURBRECHE L Db
T4% VI FVEET VE =Y ABW 0.5,

AR =N0.4%, ~F¥ /7 —L0.012EFK X
UFEERK 0. 15 8 X DB i 1.5 ml & hnx
TERM, ¥o#%oV 2F+4 X L i celite DX

I AZEAL, —BRKEHTHKE Uit i

— D.C.amp.

0.5ml # L DT}, FAHN— AV VE—
(BAEBERFHER TDC1 &) THY v~

k %’@uﬁ L?’Co
VI. ATPase fE#:RIEE

ATPase FEHDOREITIEBD © FH ikizk>

Water bath

|Recorder|
C.H.cell

Tang. lamp : tangsten lamp, monochrometer : prism monochro-
meter, D.C.amp.: D C. amplifier, H:half mirror, 650 mg : 650
my filter, 1P 22: photomultiplier, recorder: autorecorder, Hg
lamp source : source of mercury lamp, Hg: mercury lamp, 7-
54 : filter of Corning No 9863, 365 : Hitachi filter 365mg, 3-73:
filter of Corning No 3389, grating M.M.: grating mirror mono-
chrometer, 1P21: photomultiplier, Pt: rotating platinum elec-
trode, motor : synchronous motor, C.H. cell : calomel half cell,

oxymeter : oxymeter constructed by the method of Hagihara, D:

720 ThohbEERE 0.056M, KC10.02M, +VY
A7 3I7x2 % v 5mM (pH7.4), EDTA 0.1
mM X YA RGHK 1.5 ml &/ NETREIC &2
Th b UDKELTHE, ThERBKR
0.2ml, 30mM ATP0.2ml, 3 +a2vFyY7
fEE® 0.1ml %L, 25°C T 15 FiiRE
Lictt 0°C &, Fhck&LTh\ic 24%

diaphragm.

V. 3 F2v Y7 OMERIOHEELDOREHE
i

I a v P 7ORER X OO LR Y ©
ERLLEBY AVTHIE Lico EHEDHMIKN 11053
Forl, ¥ERMOREALERC LA E-F w5
TawrlAFvrA—2-9 ravF)7 ORERKR
WOESXETH7cHD 90° KHEEBER IR Y &
vx 7 vt x4 F(PN) ofp{tRTTRELYNET S
DEEIHEBDIHLFI L OB LD TH %,

Pl BEE LCIREERE 0.05M, KCL0.02M, #§Es» Y
v 0.02M (pH7.4), MgCl 1mM, EDTA 0.1mM
IOMARIGHKE 2ml #F . —Xy bZE b, ZhiTs
P v RV 7EEK 0.1ml & hnz —ERH%gic 22
B 8 mM, &SEEDIEKIEH, ADP 100 uM # HKFIN
LTI g DZEEh, & 650 mu o 90° Nk EL D ZE(L
X B I b v VY T OHEBEAE XVER 650mu
B & B EEDELT PN ORLBTRES /I
By BHERE L

v ATP-Pi ZRIGIEE

ATP-Pi RGO RIEIIEKIR 59 O Hkic ko,

HCIO, 1m! #fi%tco Shx L<IRELTIO
SHEHRE LRk, EERERRE LTRAY
oo

R ExoRBEC 1.5N Fifg 1ml, 2% £V 75
VBT VE=VABKIMl XA VYT £~ 4ml
BLEDOTHLMAUDKAELTHE, & WICEBRK 1ml
ZEoT 10 BREMLIRE, LELGSHRELLET X
=B 1ml #RORBECBL, 0.5% 7AaryE
viEg 2ml, =%/~ 1ml #inx TEF, 37°C O
Kepiz 45 SREIKE LcBRBRIAHL, 2EELELD
* ALY KR DPU 2 Bl Av Tk 700 mu (2 ds
B R BIE Lico

VI. BEHEERE

IV FY7TOEABDERIZI—EED I b2V E
Y 7RI BB TRMEIKL LB K THR
L., 325 —DREY ¥MxTEBLLIDEXy 7~
VHXKETBEABAGT, 15 430 muizki T 2RI
HIE LER LI,

#® #

I. 9 MFSr2v FY 70Kk XOHEL L
o ps ay -
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Fig. 2.
the Oxygen Consumption,

Oxidation-Reduction of Pyridine Nucreotides
of Rat Liver Mitochondria
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The medium contained ; 0.05M sucrose, 0.02M KCl, 0.02M K-

Effect of Na-succinate, ADP and Na-oleate on
Swelling-Shrinkage and

. D oo
o o o

Oxygen clectrode current (Arbitrary unit)

o
o

e S BE BTH

DRTNHONB, 2T ADP OFnc X 3
R DA (State 3) TITRTO=RAF -3
ATP SpefiEah PN X 38uc@Bibahs

100 #, ADP pMEINTLE S & HOFR=

AAF -1 PNOBTRFHAINS, ZORHE
TH v VBRI B LRI LI Bt
Ih, =RAF—ERRIGOBER L D FRD
REHGRZ Y, FROWAC br2b 6T PN
DL Z BB,

2) Sy MFS b2V FY7ORR, BER
fé3s L0 PN o Z ki35 SERERAIO¥
E2ld

Lo 2 ERRERL S5\ VIR EL YR
TIiravFYITRaIEBEEREMLLE &
FEOH KA, 2T ADP i LICEAD
IEMR FAER (R-C=State 3/State 4), (LY
E{the (ADP/O), 3 +=v ¥V 7 O BB
B IV PNOBLRTREXREL, R20Z

phosphate (pH7.4), 1mM MgCl, and 0.1mM EDTA. Tempera-

ture ; 25TC.

1) &EEF v I Fa v Y 7ok 5 REREES,
BB X 08 PN o bz o\ ToOBE

K2 EEZED I b2 v ¥Y 7RBTHER, BEIRME
B I PN oZ{bx R0 RFRAIESRE Y B\ THUE
LicdhDTH 5o

FPFRERIZOWTUE, F2—Xy FORIGKZ I + =
YEYTEMXBE, ZOFTLALERERREC
DTV ABLBRIGKRFOBFREE,NFRINLGER, b
THTRLANEMIET2RL, TOREELET X
BIFR DI DB IR BRI AL N Ho 2\ T 8
mMo 2~ 2% IRz B L FREE I HA L (State4?),
100 kM » ADP HEhC Lo TEDEER X bk L L
7c% (State39) »%, ADP pUfif{bIhTL % 5 L%
EEIZE State 4 D UL ¥ B, Z DIREETHA
et BIEEHTH B A VA VB 80uM * Nz B LW
WOMBEH AR H FDOEEL State 3 L AR E & <7
A, TZT ADP 25l CTHREREEOELIZIA R
FRERBFRBZIcOTO Lith,

—F 3 ra v Y 7OMBETOWTUL, XUDK
EHERTRehEEEYR LTS 22 B O 7
(State 4) TELLLL, & bz ADP o X2
TR EER T3 State 3 DREBE/RTORMIELT I b
v Y 7AMUEEZ R, Lol ADP 2t
INCEBOBALIEZ D, + v 1 vEBOHEML B
WMELFEDIRIETINE LIX U B,

PN iz X B EEDOEITDOWTIE, X UDRICKFT
LR X A ETES bR AS, 2o 2 BBOTRIMC £E
Bz AL —hEEOEHENRID, TO=RAF—1T
I hansBdb PN ALEFOHRKIES BER PN

L ERERY B
RGN OV T A B &, ERERMOMBTIIR-C
=2.3~3.0 Thoto Zhext LKFKEE 160 mcg/ml
KM, 160 mcg/ml! VM, 0.42mM Tb, 35 X 7% 160 mcg/
ml SM A ZB7EERELYRL, 1mM 1314 TH ¢}
T BAENZS b R 7o, INH, PAS, PZA, SIX %
XU CS Tit, #h Fh 20mM, 20mM, 20mM, 2
mM ¥ X% 160 meg/ml DEE TIFEIIRD b it
D1,
BRSO\ TiE, o ADP/O=1.7~2.0 2%
LT KM, VM -1t SM 2% L\ EEA R LD &
¢, INH, PZA, PAS, 1314 TH, SIX, Tb; 3 X ¢t CS
TIREBERDIEN DI,
—7, HEeZE{teouw T, 1314TH, Th ¥ X ¢
KM i [z R A % b, Lo EEzoWTh SIX,

Table 2. Effects of Antituberculous Drugs
on Rat Liver Mitochondria

Drugs clf)ix?ce:aln- —g—:ale—a— _ADP CI;Tx[i\,]:)ilSwel'+
tration ate 4 o Red. —|Cont. —
Control 2.3~3.01.7~2.0

INH | 20 mM 2.7 1.8 + +
PAS | 20mM| 2.3 20 | — 1 +
PZA 20 mM 2.8 1.7 + +
1314Th 1 mM 2.1 2.0 + +
SIX 2 mM 2.4 2.0 + +
Tb, 0.42 mM 1.7 2.0 + +
SM 160mcg/ml 1.9 1.4 + +
VM 160mcg/m! 1.3 1.2 + +
KM 160mcg/m! 1.1 1.1 + +
CS 160mcg/ml 2.3 1.8 + +




196847 A

Fig. 3.
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Effects of VM, KM and SM on the Oxygen
Consumption of Rat Liver Mitochondria

N 100

80

60

40

Iminute
—

(B)

40

20

1 minute

()

1 minute

Oxygen electrode current (Arbitrary unit) Oxygen electrode current (Arbitrary unit) Oxyvaen electrode current (Arbitrary unit)

The medium contained ; 0.05M sucrose, 0.02M KCl, 0.02M K-phosphate (pH7 4) and 0.1 mM
EDTA. Temperature ; 25C. M ; mitochondria, S; 8 mM Na-succinate, ADP ; 100 ¢M.

CS Ytz ieds bR AL A b,

¥ PN oZfticovTh PAS AEXofmaRL
REPICTRABPAEY ECL, =RV F—ERRIED
ﬂﬂ%%/__ﬁ% L7

I. v MFS b2 v FY 7 ORREASS X ORIk
BExds VM, KM X100 SM oREZRLIC X 5%
=
MRRDOERER? L, RIEWULKEOL O VM,
KM X0 SM 2T, BEKFEYFRBE ¥ X
OBRRALREIC R T 2 (E D BRI, RIEIXATEE O e

LOEBDI L, +Fvr—X—FHOHRERTHTK
Do

K3D (A), Byt (C)xzhZzh VM, KM %
IO SM 2oV TORBETH D, R3ZThbrx kA
L7zdDThb, VM 2o\ T #4KIEE 1ml 4b
32, 80, 160 mcg 33 L7t 320mcg, KM iz o\\Cit [{
U< 16, 32, 80, 160 mcg 33 X 7f 320 mcg, SM =D
WTIEE U 32, 80, 160 mcg ¥ L0 320 meg D& i
ETHRE Lico VM, KM TIRREEZECHEDOTH b2
IR SR & BRI RE DB T FTBRMRD bh 5 D
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Table 3. Effects of Antituberculous Drugs on
Respiratory Control and ADP/O Ratio
of Rat leer Mltochondrla

Fmal ‘ State 3 ‘ ADP O

Drugs concentration State 4 i
Control 2.7~3 4 } 1.5~1.8
' 32meg/m! 1.8 ‘ 1.7
. 1.6 1.3
| 160 \ 1.3 ) 0.9
[ 320 1.1 0.6
16 1.9 1.7
32 1.2 | 1.5
KM | 80 1.3 1.1
160 1.1 0.7
320 | 1.0 0.6
32 ‘ 2.0 ‘ 1.7
80 2.0 | 1.6

SM |
160 1.4 1 1.4
320 { 1.3 | 1.6

LT, SM TIRMEBGRENC X LT O R B2 7t

WIFHENZD BB, %@LO?W’OL VT AR E
Eak fTreo7oat, WIS IE I X 5 EHOELTD

b o Ko Bl o ) Ly Fal
M. 5y MFI b2y FY 70 ATP-Pi 224 It
XU ATPase jEihic LUg 3 hissiaA 0 &

JuzZ oy MFS ra v ¥y 7o ATP-Pi ZZ# RIEE
Fig. 4. Effects of Antituberculous Drugs on
Latent ATPase Activity and ATP-Pi
Exchange Reaction of Rat
Liver Mitochondria

ATPase activity ZZA
(2 mole Pi/15min./mg protein)
(Pg 1 0.2 0.3 04 0.5
5x10yy  DNP g
0.8mg'ml VM
" K:\rl 7
" SM

" CSE
5.10y  INH
” PAS &

" PZA
2.510,/1314T
0.4 mg/ml Th
0.16mg ml SIX}
" Disoxy

Control | i :
0 50 100
*.Inhibition of ATP —Pi exchange
Reaction (% ) EEEB

B S4B BTE

XU ATPase iE#Eic s+ & IS EA O M E % <
TR R, R4 iRt o ERETEE

ATP-Pi ZHARIE T, BHRIAZHRMLUC S D2 %R
LU, Foimtkesd 5RER (%) T L, Eilo
PEETGTR AR REE LR LTS, THIZXDE,
JE7¥A=EH| T % 2. 4-Dinitrophenol (DNP) {3 5x 1075
M C 100250\ SE 2B E A R LT A DILA LT, #i
w4013 0.4 mg/ml Thy, 0.8 mg/ml VM 35 L 0r 2.5
%1072 M 1314 TH TEXhZTh 55%, 47% ¥ XU 38%
DOIEE# 7 Lo 5x1078 M PAS, 0.8 mg/ml SM, 0.16
mg/m! SIX, 0.8 mg/m/ KM 3s X 0% 0. 16 mg/m! Disoxyl
T 33~10% DIAEHRTHD o ns, 5X107SM PZA,
0.8 mg/ml CS Tixz & A LIHERRIILA DT,

HWHMAETE IO %213 ATPase {GFHITIZ LA A

BRAVLDT, BEHI RN LCEED ATPase If 4 (i
OREAR RT3 ravy Py 7EAR Img %)

15 fslic ATP X 035 S 4% # mole B
(1 TFEb Lo FOHE, DNP T2 7 (EAEE A
Zobh, kAT VM, KM, SM, PAS % Lo SIX
I DA R E R A 20D T, THRAHIRCOME L A
BThBE, CRHLOEFD 5 H VM, KM, SM (X[
{LAIBSRR (LIS, ATP-Pi Ze#adJtds X v ATPase i
iz s LT DNP @i/ EE R LTWA & LI 7
Bo ZHuzxt LT ATP-Pi ZFH KIS TIEB G fe fRLE
YER % 5% L7 1314 TH, Tb,, Disoxyl s X ¢¢ INH i3
ATPase [G{EDRAEER GRS GO T, BfE—#
ZEE BT\ BB LRYBERE L RIE D 3 I & LTD
ATP-Pi ZE AT 8 0 Y (i — 54 Bk ds 5 R R L
T\ %,

FoC ATP-Pi 287 ICioxt LCBAERD R % 7 L,
ATPase Lt LTI {RAE/E % = L 72 VM, SM,
KM, PAS s x o8 SIX O E 2 180 ATPase
ST RN T B ), FPHEeT B EMT
DNP i DWW T Er & fT 722 TAndzo DNP O KULEEH
107t M, 0.5X10°*M, 0.25X10°*M 3 X OVERINDE
GOZ7y MFI P2 v FY 70 ATPase i % JIE L
TSR, RSIomT I qRMRE, chiz kD,

DNP RIE2 LR 3% LIFE AT ATPase [Gik {2
HEEND, ZHuz LT VM, SM, KM o # 7 B
6.4, 3.2, 0.8 mg/ml 35 X OMBETEMMOHA, K 6ILmRT
& ATPase [tz SOFEFIBIEN EA-T 512
TEDTURFERARINCEEZI N B, L L Z OfRAEIFAIR
DNP o412 Y EWTiX e\ PAS TIIKI 7T ItA BRI
Bor 4, A 0.5%1072M e 4x10 2 M iz 5
LT% ATPase JHYERAEMERILIZEA EHL 7o\ o
Fofod##, CS, INH, PZA, 1314 TH, Tb,, SIX 35

X vt Disoxyl TUXULE LA X 5151 o (A ERIXY
1SY5Y (WA Nl Y
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Fig.

5. The Effect of 2,4-DNP on the Latent

ATPase Activity of Rat Liver Mitochondria
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ig. 6. The Effect of KM, VM and SM
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AEBTT A b SN PRS RN BIAE: i f#
BAINTVA DT, ZhbIRTEEHY OB
BALEICC 5 ERE W5 o 21X, ZTORIERR
BoWHaiaits—Hk: LTAEIRITHRLEE LD
N5, BE, BALBBEMLEICOWTE LD TEHITHES
bW AWAIHETH#D b, HEEID = XLF ~ IR
EANDIERT—ERIT R TIZEBT 5 2 LA TER L,
AWETEENROEERL, BEZLON TS I b=
YVEYT D= FAF R/ 2 ERIOIER %L
ENRCBRT RSB Lo Ticbb, MRAN. HER
{bhe, EFHTEE, HEEk, ATP-PiZHaZEs LT
ATPase [FMZEDIK T 75 LG T A ERALZFAX
oo ISPV FYVTITRIFBIDLS EADRISIZH
THYHEHRDOEREBIEREB 1) S HETE,
VM, KM % X8 SM @ 3 FH LR (Lo &FRE
Fle LTOFRAZ 2TV 5 LR TE %,

Thebb, IRHDZEERWEAD LI CBELTAR
BE, R2URTIEL VM, KM KL SM X%
JE, B LT b BAESRERL TV S
ZEhb, bV FY T OBHIERICRIC R LT
IR FRAEY I 22 EnELDbR, 2D Z & ik
PN OREBERZ LD TIBESTH LN TES, T
tbb, BEEIDIFROMKTEFLENE DR
BEER, BTH PN o BB EEZ bR X
5 o

—F, I ra VY TITB AR X ORI
{LLIEE, FOBEIG T/ rE3h b BEEL & EH7cBS
BEF LD ENINFEFTOWRTHL/AIT I T W
BOW, = DR, THMICRES B IEAEECK
fElzby, =& LTREIMCK C 5 £BA/MER LD
2B T DB, BEIIRILERELREY b
a2 v R 7REVWTED LN, Mgt OFET TH
WILE & B O, Thobb R FEECH, 14
VEIEDER I b2 v VY 7oz b, ADP %
BRI O, A VIREBFVIEC X B A 4 vif
EDIDD = 3V F — AR ERIRIEEANC X b IUE
NRIBIEVHONRTVLBY,

DI EHRE2ERTHERCOVWTE 2 3 &, VM,
KM, SM (3rE T ks X OVgERs L3 % BREMER
b, BHMCHERIBER L LTOMEYRLTL S
L 0hvb OF, HMREMCIEEGRZRL T 5 25
DNP =fghifao = & EHEEEFRC R T L KPRET
BIRFAREIL, BEETAB T LA b2 v Py
TOBRENEHE LD L L DTEEIRIELL LB
EDEI BN TV B, F AR REER O duc Xz EzIR
RTIDLHBODT, Zh LEFIORIIL R IER
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R 2R THELLAET TEETH T LI TERL,
Tb, 1 Xt 1314 TH (2 b T mRRk AN -1 500
Eridbh sy, HREECH L TIEENRD LR
7e\e L LIBREZ LI DWW TR S IS R AR
DOENBEZ AL, I bV Y7 OEEECKT 50

LDIERA E X bhb,
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