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It has been reported that the hepatic functional disorders induced by pyrazinamide (PZA)
or ethionamide (TH) are observed frequently, and that TH causes a fatty liver in rat experi-
mentally. To investigate the mechanism of fatty liver formation caused by TH, the follow-
ing studies were made in regard to the changes of the factor of fatty acid synthesis and of the
oxidative decomposition of fatty acid in rat liver.

Male Donryu rats weighing 100 to 150g were used. They were sacrificed at a fixed time
after the administration of TH (60 to 200mg/kg/day), PZA (60 to 200 mg/kg/day), CCl, (0.1
ml/kg) and ethanol (5g/kg). As regards the factors of fatty acid synthesis, the specific
activities of glucose-6-phosphate dehydrogenase (G-6-PDH), malic enzyme (ME) and isocitrate
dehydrogenase (ICDH) in the soluble fraction of liver were measured spectrophotometrically by
increase of NADPH,; at wave length 340mu. For the study of the fatty acid oxidation, on the
other hand, the respiration and oxidative phosphorylation of mitochondria isolated from liver
were examined by using a polarographic oxymeter with a rotating platinum electrode. The
results obtained were as follows.

Fatty accumulation was remarkable in TH, CCl, or ethanol administered rat liver.

Among the NADPH; generating enzymes examined, the activity of G-6-PDH of TH ad-
ministered rat liver increased two to three fold in comparison with the control, as well as in
CCl, administered rat liver. The activities of ME and ICDH in the liver of TH administered rats.
showed no remarkable change. G-6-PDH activity was enhanced also in the liver of fasted-
refed rats or in the liver of rats fed with a low protein-high carbohydrate diet.

There was no greate differance in the activities of respiration or oxidative phosphorylation
between the mitochondria from TH (60mg/kg/day for a week) administered rat liver and
those from normal rat liver. But in the mitochondria from rats given 400mg TH/kg at a
time, R.C and P : O ratios were decreased temporarily.

From the results mentioned above, it is suggested that the remarkable increase of fatty

acid synthesis in liver may cause the fatty liver of TH administered rats.

* From Kaizuka Branch, National Sanatorium Kinki Central Hospital, 1,587 Hashimoto,.
Kaizuka City, Osaka 597 Japan.
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RN X 5 BT M HERE i o\ T3, Pyrazinamide
(PZA) s X v* Ethionamide (TH) 1= X 2 RBIEA UMD
<, ¥ TH LTk, ARG TENM I IR
BHRYBC L2227y b TREIRATVEY,

RIS OV TR0 1 X B IRIF 1007 b 2 —
LEREFO®, 2y vRZIRFD, =27 YRR s L
xFF = y')'ll)' mmﬂ:m*m' * pg—ynll)ﬂi)* )
Wi X BIRFIC SV TH L DR IhTRb, *
DENBIENHLMCER TV DD feve IR
PRFORRE LTk, KB 1) ek 34
BORE, 2) it 58 OMILY #IE © ETF, 3)
SRS & FF~ D IRB BT OMin, 4) FFh & BRS
DMFNDBFTORY, FEiZZhb @SN ELS
T3,

R4z THIC X 2 IBBFORBRBF Y B+ 5H
8T, LD B 1) BIU 2) ofsss THRES
v MFCAL h 5B, EToEBELMAIOT
#WET 5,

Table 1.
Rat (Donryu, 3)

B WA M4H

MEB LU HE

I. KR - BIF 3 Y URR OB S ik

Rz i2kE 100~150g o Donryu % v b
Y EG, HeRROEVBRI LRI BN MH MR-1
(HRBYBANTIER) YAdIcE e ¥ L EXOK
BRAMCIZFHR R Y v 53%, H28.34%, 2
HEAL V5%, wrw—Xi0X— 2%, HREW 4%.
Cx I VRAWS%, M (KT 80%, FFil 20%) 2%
BIOHIE=Y v 0.66% DERY L2EREN YA
Wit

EFoRE Ak 2Rt oL, MR EYN
BRI IEM LA LA R A KB ES 5\ LM LIS
ORKFKCHACEALY, FRC:ARDERKEN
RICEAL DV IZBBERICEM L1

0. MRS DO2 s X UK O MW E

FFsbavFV7?, HiZ2ey -~ L0 BBLIY
NADPH, E4RRHEOMMIZ, b H H LH—ARKSZ
27y PRHEROEELICHMML, XSERXKTR
i, mBRy+oEVCELCE, ROMLUCFE1g iz

Fractionation of Cell Components of Rat Liver

| Kill by decapitation

Liver

Homogenize with 9 volumes of ice-cold 0.25M [sucrose
containing 10~¢M EDTA, 5mM Tris (pH7.4) in a glass
homogenizer fitted with a Teflon pestle

Centrifuge

700X g-+----10min.

|
ppt.
(Discard)

sup.
Centrifuge

|
ppt. . .
(Mitochondrial fraction)

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

5,000xg------ 10min.
sup.

{ R.C and P: O ratio

| Mitochondrial preparation for the measurement of

Centrifuge
10,000x g------ 20min.

ppt. sup.
{Discard) Centrifuge
| 100,000x g------ 60min.
ppt. sup.
Wash with 1.159% KCI solution Y
Centrifuge ) Enzyme solution for the assay of G-6-PDH,
100,000 g, 60min. M E and ICDH
| |
ppt. sup.
(Microsomal fraction) (Discard)

Resuspend in 1.15% KCI solution in minimum volume

U

1 mination of P-450

Microsomal preparation for the quantitative deter-
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Table 2.
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Degree of Fatty Accumulation in Rat Liver Induced by Ethionamide and Others

qD;ﬁ;ec ;f -tal‘nlrng )

Dosage Method Term with Sudan I
None *
TH 60 mg/kg/day Peroral 1 week +H
200 mg/kg/day " 4 days #
PZA 60 mg/kg/day " 1 week +
200 mg/kg/day " 1 week +
CCl, 0.1 ml/kg Percutaneous 24 hours* #
Ethanol** 5g/kg Peroral 20 hours* H#

* The time after administration.

* 9ml OFEMW (29 0.25M, EDTA 0.1mM, Tris
S5mM, pH7.4) ¥mxTHhELHL LD DWW
T, RLERTHER X D Te21,

. NADPH, &4 X5 0 RIE

(1) ZFvuH-6-BMBi kX% (G-6-PDH)

G-6-PDH o fE#E o JilEd Horecker!” o o ¥
TFieote Tt 0.25M Tris B%i#% (pH7.4) 1.6
ml, 0.2M MgCl; 0.1m/, 1.16mM NADP0.1m! ¥s X
UERE 0.1ml #*. Xy riz2 b, ZThic 0.1M
G-6-P 0.1m! &ML TRIGE MM Lz Kt BatAL
AR Cary 15 A FXES 3 X U8 B LA ekBes
DPU 2 MaH\T 25°C ¥k 340mu ikl 5 %Xk
EoTty 1 4MUEL, 1mg BHYH 15 &R
3h’% NADPH; RCERESEYRb LI,

(2) v v=BEExX (ME)

ME oE#o RIEr: Ochoa® o HELic# U TfTic>
4o L2 B % 1.6ml, 0.02M MnSO, 0.1ml, 1.16
mM NADP 0.1m! X OBER 0.1ml ¥ .y b
e b, 0.03M v v = (PH7.4) 0.1m! %%, &
e AR EL S Lico LT D#fFix G-6-PDH o
BE L FARITEDN

(3) 4V 7=vEBAkXER (ICDH)

ICDH m#EM D REix Ochoa® O H B HE LT 17 /s
i, L& 1.5ml, 0.02M MnSO, 0.1m/, 1.16
mM NADP 0.1m! ¥ X UK (10 f£FRK) 0.2ml
HF.Xy MCE b, 0.05M 4V 7= 0.1ml &
n, Bf:ABCRELB Lo ITOBRFIX G-6-
‘PDH 0B L ARICfTI821

V. 37wy —a P-450 oggHEW

2AKDF Ry FThEh 0.2M SHREHR (pH
7.4) 1.0ml, 37wy —2BEK 0.2ml (¥ 2mg &
BN %&h, ZhEEEK 0.8ml ¥ inx TRy
2.0ml & Lo VED NaS;0, ¥, MRELT—H
¥RBE L, fihic CO HRA%5E Uit Cary 15 F5
FHEHEBNTEARZ PAERD, ThXbize
w—A%EH 1mg 4 bo P-450 #ER L,

V. $ Fav F) 7 ORERERDREE

** 50% (v/v) solution of ethanol.

S hav Y 7oRREBONECIE, ¥BEAROME
CASBREY AV ety A~ 2 - FR L,

KH,PO, 10mM, KCl 80mM, MgClg 5mM % X U°
Tris20mM (pH7.2) X W2 REHE HH b L 25°C
THAAREPH I 2.4ml F . Ry PED,
Zhics bav Py 7BE#K0.1m! (3.1~3.6mg &H
1), =78 8mM 3 XU ADP100uM ¥ EThEh
—ERMEC RN L TRREEOELLYERIEL, &
hIbanrs7BUrAoRENERE, SFRAMN RC=
State 3/State 4)22 s X U'Bp{LAOBERRILEE (P: O H)%*
Rl

u. ZREERE

FF Ao EREREORAOERICIX Biuret ™ # A
Wit ¥ P2V RV 7RIV 20y~ A0EAD
ez, —EERORH YRS TIKIL LIcRREKT
FRL, FRAT7—DREWELMLTEEBLIE DRy
7= vAXXEFBRYAVWC, &E 48B0muitkits
TR A RE LEE LI,

VI FEHlk X ORAXK

AERTIIHEEEA & LT TH (2-ethyl-thioisonico-
tinamide, H— M K ¥ T CHEHFHWE) I PZA
(Pyrazinamide, =3t) *f#MH L, ¥ G-6-P (Glu-
cose-6-phosphate, Na ), NADP (Nicotinamide ade-
Naig) ¥ X O ADP
(Adenosine diphosphate, Na i) (X v /<0 0%,
a7 (Nalf), Vv BRIMEMETR, 1V 7=
vE (Na i) BAIUMEZTRD 0% B i,

nine dinucleotide phosphate,

& ]

I. TH & XU Fofic X b FE 3 h I8 L Fic
%135 NADPH, gEAEERiEHE:

1. BEBioER L NADPH, B4R RiEH

TH ##AZOHE L7 v VEOEBYH XK v
mperiits, ERLBEOEENEDLND, T/
b XX vIBHHELIFINESKRPLBCEE T
b, BEERERCER S LiXBRRCEET 5,
F2BEHOERELY XX vILIL X 2REDOES TH
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Fig. 1.

Generating Enzymes in Rat Liver

] c-6-PDH

200 ME

100}

Enzympe activity (%)

Effect of Ethionamide and Others on Activities of NADPH,

TH

TH
60mg/kg/day  200mg’kg/day  200mg’kg'day

Normal
1 week 4 days

Conditions were same as Table 2.

1 week

blicboThsd, TH Tix 60mg/kg, 1AM O ik
#h5H D\ 200mg/kg, 4 AMORER VT HEH

EIRB O ERIBDHO B DY,

PZA i3 60mg/kg, 1

BEOF LTI E £ <, 200mg/kg, 1 B0

BETCHIP B OERLE AL DT
Vo PELRFDOH S CIIFOBREHIEL
<, 4B5RE DI OB L MHTEHTHD
foo TH2=NDE DO Tix, 5~6g/kg
% 50% B TEONICEx 5 &, 15~20 Bh)
THBRIL 4S5 EZ T ZehrbhT
VB, AERICEVCTHHEEH 20 BEMA D
RO 0 e IR O ERL B hutco
FeRiM o & B 1 NADPH, 2k %t bk s
LTERIh 50T, NADPH, &4 o m%
HWET S LT X b BRI A % HER
4% BT, NADPH;, B4 RICICBIS- T 5 &
REREYRE LI, H13E2ERTLOLA
—®Bconwt, FEEFED G-6-PDH, ME
£ X ICDH o2 HIE LRy 7~ L
bDTHbB, PZA XV 7ha—n o 5T
W ThOBERIBEHIC OV T B E DEIT X
LhfwA, TH SXUCMECRE O & & T
i, G-6-PDH 0¥ LW FEtk EANREDL R B,
X 2% TH (60mg/kg/day) % #x S5 Lk
& o, 300 NADPH,; EE4 R IEY: O N
Bl RLIcbDTHD, HAIXERER 3~
5 flOFHfEwF LTV 5, ICDH (2R
BLAYEYRE/\, ME L 8HERED
BHEOETAAL R DENIREIARL i
2, G-6-PDH 2 TH 0 #y5-pBtA%6 4 H Bicix
ELVWEHRO ERYRL, FokdWHRBIZHE~

G-6-PDH - M L
mye moles NADIH./min./my protein

ME

G-6-PDH-
my moles NADPH,/min. /mg protein

Fig. 2.

CCl, Ethanol
0.1ml/kg 5¢/kg
24 hrs, 20 hrs.

80

40

20

M Mus w4R

2~3 BOFEREER DTV Do

2. BA—MiaAIC X 5 NA-
DPH, E/4:MRIEHEDOES)
i X bRk T ¥ DBMBLR
Btz ¥—FHL LTHEAZA
LEERMPT BN, MRRICLD
ChEMBT 5D ARRNE
oMK+ 5, EOKREYR
DERNVERZIH, € OBRRICKEY
B4R L Ff7 LT, NADPH, &
AMROTEELALEL SN 5,
XK3ix3 MDA, BUAH
k5Ll L 2O=HROEROR
LR LI DTH D, XD
3L LTI KEROIETY
A LTV B, BUABYEFXD
L, 24 B§M) k= 12 G-6-PDH 3%

XU ME oF@N LR LT 5o TDOWOIER O ED
12812 G-6-PDH Itk TE LK, ANBR %388
I BD 2.5 I/ LTV 5,

3. EERA—EMEAICLS NADPH, E4M¥EH

Activities of NADPH; Generating Enzymes
in Rat Liver after TH Administration

-

=

ICDH 1
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ME g
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Days

Administration of TH (60 mg/kg body weight) was done
by stomach tube.

Fig. 3.
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Activities of NADPH, Generating Enzymes
in Fasted and Refed Rat Liver

ICDH

400

my moles NADPH;/min./mg protein
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Fig. 4. Activities of NADPH, Generating Enzymes in Rat
Liver Fed with Low Protein—High Carbohydrate Diet
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-450 %R L ki RAy i+ LD ThH L, P-450
bbb oty rtort, +omk
VLI E h fou,

OI. TH 'y MFs bav F Y 7ORER
I L URILIBmLhE

WRWiNF o IR B LT, IR st 2 RNk
RILDIET L EDHERELD S Lo enELS
h2oT, KICTHHELYZ MO bav
V7O THED B LR I ~_Teo 4312 TH
400mg/kg # —I§IC 8 - Lictk 6 §M), 24 B¥
fisl, 48 Meffl3s L O° 96 MRS D ZIFRICRHF < +
IV Y TEGHL, THEROTFBHE, F
R AR L CRLABRILEEY W RIAERTH
b0 TH o5 X 28H (2~78) v~
DIEPEEDIE TiA b N A, FRAH

ICDH
my moles NADPH, 'min./mg protein

5%
4% sealt mixture, 5% vita-
mine mixture, 2% oil and 0.66% choline chloride. Stock pellets

(General Solid Diet MR-1 from the Jikken Dobutsu Kansai

Kenkyusho) were used as control diet.

Microsomal P-450 in Rat Liver after
TH Administration

Fig. 5.

IUBRILER RN LETAEDLh D, B
6 XL DUBF)LFRZEBEYTRT S DO TH B0
# 412 TH 60mg/kg % 1 ARG & &5 L 7=
LEDKRTHDN, WREE, FRAHS X
UHBMILIBII L DICRHBLOENE » S h /e
AR

= %

BYHFORECOWTRATROE D TH 3
2, FELY oRTZe, TH BFCHEL
TWBDRFERBTHD, Z0OF TH HKiIC
triglyceride 2L T\ % & Z A0, XK

£
[ 9 P’ - L]
€ 1(
-
=
74
E
c
¥ o5k |3 ’ :
~
L]
(-_"' L]
3
E
=0
E 0 2 4 6
Days
60 mg TH/kg body weight was given by stomach tube.
DER

REEROREIC X H )L RN DERRICI R
ThHER, EYBOARELE L ¥1T LT NADPH, #
EMBROERE LRV ELZ bR D, KN4 ERS—H
BESHTRE L7 v VFO=SMRIEEOEB ¥R L
b DTHB, 3 Fh ICDH iFHIz LA ¥ BEL
7e\vhi, G-6-PDH 3 X 0° ME 2 EBcER O LR YR
LT3, HicZ D AENE ME iKW\ TELL, + 0
EHERABEIBERINBO6fT1c & L, G-6-
PDH ofF# ER & & LI ARORECBEY L <
WAHZENHRI N B,

4. TH #5559 v} 25H3 2 » v — a0 P-
450

LAkt NADPH; B4z oW T O FER TH 5 A
NADPH, 4 gn i3 2B, s SR o
FIARCOWT LR 54825 5, K 513 NADPH,
DHARD—D2L LTI 7 vV~ ADBFEERYER
bi, THHES 9y 1O 7ny—ac43Ehs P

RTR THREFC KT 2IEER, BB
BOAERE TORIESBMOBRICOVTHEY
igb)fio
FBMRRDAE AR, D KIS HHBIAO T H S E
FTITebhaEE L LR TV AW H o
NADPH; » AR ER S h, FOXE /it AR5tk
LieD>TwW3, AT NADPH, o4 *1T7 5 £ic
Rtz
1) G-6-P+NADP* —» 6-P 7L = v +NADPH,
Table 3. Effect of Ethionamide on the Respiration
and Oxidative Phosphorylation in
Rat Liver Mitochondria

Time after admini- O, con- :
ehationgl,  fempionss KXol | P10 ratio
Control 8.0 3.4 1.8
6 hours 8.5 3.6 1.8
24 10.8 2.6 1.4
48 8.2 3.4 1.7
96 10.5 3.1 1.7

* 400 mg TH/kg body weight was given orally at a time.
** Succinate level oxygen consumption is expressed by
« mg atom/min./mg protein.
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Fig. 6.

(B) 1004M APP

24 hours after
the dosage of
TH(400mg/k

100 M AIeP

(A) Normal

1 minute
—_—

— A 1 1 . L L

Effect of Ethionamide on the Oxygen
Consumption of Rat Liver Mitochondria

8 mM Mitochondria Mitochondria

R MAs BAR

1 H%)h 60mg/kg D HRTIX
m2oZr{, G-6-PDH Dift%
ERZ4 B ALK ER L £OT
{BM, 1HY b 200mg/kg D
YR adrdi:lvTek % : g X X )
h, G-6-PDH D FE LR LH L
Q- 1% (2
HAKOBEBRK I CEEA-
AWRATIX G-6-PDH L ¢ dic
ME LEHD ERZR LTV 5,
ME o@#icBL Tt LAEN
¥ vM—Y VRO EICE-T
VWHLEXLRTE O, BRY;

-160

120

Oxygen electrode current (Arbitrary unit)

1 I 0

The medium contained 10 mM K-phosphate, 80 mm KCl and 6 mm MgCl, at pH
7.2. Temperature 25C. About 3 mg protein of mitochondria was used. Time
moves from right to left. Curve (A) expresses the oxygem consumption of

MARCRI-TRRACOVWTIRE
ArmErLBETHA5,
ICDH v ThoPEic b L

mitochondria from normal rat liver and curve (B) expresses the oxygen

consumption of mitochondria from TH (400 mg/kg body weight) administered

rat liver.

Table 4. Effect of Ethionamide on the Respira-
tion and Oxidative Phosphorylation in
Rat Liver Mitochondria

O: con- |p.gnirator .
?;Tpﬂg',:,) antrol Yl P: O ratio
Control 7.6 3.2 1.9
TH
administration** 8.9 3.2 2.0

* Succinate level oxygen consumption is expressed by
my atom/min. /mg protein,

** 60 mg TH/kg body weight/day was given orally for a
week.

2) 6-P 1 = vE+NADP*

— Y 7w —x-5-P4+NADPH,

3) v v =E+NADP*

— v B +C0;+NADPH,

4) 1Y 7=vE+NADP*

— FFYw 2,v 78 +NADPH,
THBHHM, 1) D G-6-PDH 5 X T% 2) @D 6-kA&KS L

2 VRBIKRBERIIEICETLTERHL, 5> HMP fi
BOEMEIX G-6-PDH I X o THEZIhB L EXLN B
0T, G-6-PDH, ME 3 k1t ICDH o =iz o\WT
B3 L1,

FORE, R2FIVOFIKRTZEL TH R XY
BLRFRE 7 v P Ci2EW BBl 0% L G-6-PDH
DE ERNRRDS R, Lichi->T NADPH, oL
IR AR DO RENS KM IND, Tra—rOFE T
i1, BRSO EHNHE O 1 Th BRI LHS T G-6-PDH 0
EEERIIZORIVWA, ZOBETE, Fra—1oD
Bbic X > THERT 5 NADH; 0#5pnt0~%» A a5k e
EOEMELOPTWHRCHEEYRHDX5 Th 5, TH
TS Lic L 2 0=FROERNLIFEO TR,

By JAF ERF B/ NG IS B
NADPH, 0 E@RFEiIc YD B ¥
BYIOTWBEMIIAL M TRV LI O TERROK
bbb, EWBEROPREZ I IMMLTL S
NADPH; 0 ERIZBIL Tix, G-6-PDH 2 X B/ @X %

LTWw5b0 L Bhbh3%, Thwxic G-6-PDH 0fF
BOERIEVRARDORRELAB IHD—20KE Y
FEHLEXLIh IS,

NADPH, i3 fafIIBMMD AR D 2 D, MHBEYRO
TEMELCBELTLERIALZ D, TH 559}
FFCik, BEWRICST 5> TRBHRONS LML
TWBMEZ L, TH 2 EEB O RETL R LI FS
HOERAX LD L b EX LR S,

NADPH, oFIAXRICBIL Tix, BYHBAKLS I b
FYREFRFF—¥, IALEF+ vRTHESOER
ZOWT LN LishiEeb o, AERTiz TH
OEHRMERRASTEERLEBLT, Fs2ey
— A0 NADPH; BFEERICOWT P-450 o B %
Tie2te TDORRE TH 55 o T2 P-450 i
BEREHLKY, LcAai>T NADPH, 04 Eofimas
17wy~ ADORFEERICL D5 NADPH; oF REE
YEAT D LIXEL AN

TH A% in vivo ¢ G-6-PDH 3\ in/z 3 HEEAY
LONRSEMBEI RIS EWHETHS S5, L
% TH ¥ iz o fR#ys G-6-PDH Ko (BRI E
AT5Z LMBHERDO—RE DTV 5D, B35\
X2 PO X >T THA R AR E 212 iSim
DABRULARERTERA L, £D&E G-6-PDH 0E
BWRLERTH0, £OWThTHBECLTH, THRC
X BRI O—RH, MELREISL: v F B L
BEPHCEVTL AL L 5K, okt 55
BAROREHLB X5 Thb,
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LERBRO & ROBERC T 5 IO\ THLL
TEAH, RICIRITMOMILIC T 5 B o\ T
whnz %,

EGADRIRRO SR EIRE CTbh 5D1Iew L
T, BYBROBRERRER I bayv Py 7Ctbh 2,
TOBRMEYEHT DL, 1) RFMOERIL, 2) BRIt
BRI L 2RI EHOLER, 3) TCABRBIZ X 3
CO; D4R, 4) WAL #BTIRFEERICL S O,
OFIAL HO DERB IV 5) BFERICHET 28
LWBMIERICIC X 5 ATP D4R, L7k, “hbD
5% 3)~5) DEBBIIMOMILL B LD TEH DA,
ARRTIIBMREMED 4) 7ov Liz 5) O@BImo\T
PR ThbLLI V2V P Y PRSI ARSI UR
FREL ATP 40 W e BA % R 308 B mis X Ot
BREEY THEE S » FFCOWTM, IR LD
MR RN L,

TORRIXIF IV RTZL, TH ok
O—BFETIZ: P2V FY TIi—BROBREE TR
THH, RS TIxES L RE (£2) & G-6-
PDH oFEH R (N1 XU0R2) RALhBIC b #
57, FRis X UERLEC RN EDL R\ o &
2h, $FaVIEYTOREEE, Lo THBBO
BILREES TH BB OELEOFRE L to TV 32 ki
Ezh I L LIBBMORLICBI LTI, 214
DRBERBCHELBBCOVWTORPLL ETH A
50

® -]

1. THRIDTHERINBEBHHFORBEBTYHAL
PTHENT, TH 55 o vk 3 EBO&
B X OO MARDEROE(LIC OVTH
1o

2. BHBARE ICEOREILIC KWW TERIA
% NADPH; oEL£RBELTVW5 &L Bbh 5 G-6-
PDH, ME 3 X (¢ ICDH OEW A A~ & £, TH 1
537y VTR, BMHFMRE—HLT G-6-PDH 0%
PREKEO LERARBDOL Wiz, FORMEED SRR
NEXOhAMEREORS, BAKOBHARK LU
EEA—EBEHEANLLYICE\WTS, G-6-PDH oiE# b
Bhabhtcs,

3. IR OMLSMCOVTi2, TH 55 o M IF
IOAWLAI P2V FY TORBRERAYRETEEC
XORE LI ZDREE, TH Ok E—EI 5 C¢—BHIc
TR L CBERLEDE T AL hich, EELVR
NOBEEEEBETIZER RS highot, ¥ TH
DREFR 5T, ERALBHOERYEDLhZBAC
b, BEHBREE, FRAMS X UHERBLECIZV-TH
LELEDLEDL R h DT,

129

4. hooR»s, TH KX 3 RBHFERO—R
2, FRsF5REMARORE LTRSS - LHiHE
Mxhs,

MERbHITHEAR, ZBRMYBHD ¥ L kRAER
DR AR E SR $ 2 7 & U0 1L KB A dE sHiE D S i
BRI IMELEIET L 2 b2, RS ZHHV 1S
WicBRHABTRCEM A LET,

FREDO MMM 434 4 A 430 A ARERIRFE R
3 X UHEFN 43 45 10 A 23 ERZRGIMBITRSES
KTEVTRELI,
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