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ARRAAEE AR S O R afaehiv @ &4 MPPY, HEH
EEsEARMSUKE, HERELARENHMEN, FHEdB—
H%, 28K BT, MRETHEERRIHEENEILES, £FA
RHGHILAFE LB ERONK - FEXRER B REadie
AL F B HR, REALANEEILBILRAR I BLAK
FERMEARRKENEEZRFHAY - BMUTHTRERE L - T RER
ZIL R EAL B B8 B F e A 28 & MPP A S5 5 e SALR A (341
UEAC AT BB RS A4 Fb (GSSG/GSH ratio) % $1t
R 7149454% ) A& nigrostriatal % k@ smfue) KR EFL T - FEMN L, &1
FHALBEXEHEEFRBCRIEZIL PR —RE. RGL. BT, #
RFHFELCRBENER —CLAREDRKLAT - KRTLHBGER
BREe, HRAAHERAHES 100 nmole/ 1 u1 & MPP* Z 4Lk ¥ o
EhMEEESER, BHREEHEMSURMES MPP'H o R E S
LB N—RERE G R IMNRTHIER MY K tetrandrine (55T 8
ERS), EXRHEE  AMPPUEM = R1E, BHHRIGSUKMLEE, MPP
HIRR e SO (S ERP B kBmaeR), GSHAETBRETR, @
GSSG/GSH tLfi ¥ &, (2 XA Y ERMASBA/LEHZM, $ 8idaE
Mg KEAT, RMENK, RMCREHNAMPPEMHERMOFHRETE
(RN EmIBAMAAR) RV E@RKEB (AL THe W)
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el e MPPPRAEMEZEERHBERY - H—F @, £ MPPESAT 1, &
1.3.5 /vo%, & BEEE ST 40 mg/kg &9 48 % 7B #4544 49 & 20 mg/kg tetrandrin
# 1 g/kg 89 & & f B H 9 % 7T 83 3% 30 4] MPP A7 3548 8UK A 69 RAL R
5 —GSSG/GSH tfi &) £ #, 124 MPP'# 5 2% & & SIL/E 4 Bl R Ak
LG g reirs, Rz, | gke i F i@ E e B4R A 145 A B
FEE% - B—F @, BELEALILER -, AL HELLRINE
& & . % %4v tetrandrin, % 88 % % 55 MPP* i ik A 49 B % & TH-positive %
B, Bl A 48 fm B 69 K B R ko 80k A TUNEL-positive 3¢ @4 i B # B - &
H i REET, RAMRAZERALEMGBELA SR —LERCERA
2] Aoty ib 2 £ ALIR LM R TR A Th K

st K 2af o e REMERACER S ERTES
B, B4 ARKE



CCMP89-RD-002
A comparative study in the protective effect of Chinese and
western anti-aging medicine in MPP*-induced
neurodegeneration |
Jih-Ing Chuang
Department of Physiology, College of Medicine, National Cheng
Kung University
ABSTRACT

The formation of hydroxyl free radical and reduced level of the endogenous
antioxidant glutathione (GSH) have been implicated in aging process and in age-
related neurodegenerative diseases, as well as 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) induced parkinsonism. Indeed, our previous results
had demonstrated that melatonin, a pineal hormone known as an antioxidant and
anti-aging molecule, significantly attenuated the oxidative stress and
nigrostriatal dopaminergic neuronal damage induced by MPP" (a neurotoxic
metabolite of MPTP formed by MAO-B). Therefore, we investigated whether
the traditional Chinese anti-aging medicine with antioxidative action also have
the same or more potent protective effect than melatonin on MPP*-induced
neuronal damage. Male Wistar rats weighting 250-300 g were used in this study.
One hundred nmole in 1 pl of MPP* was directly infused to unilateral striatum,
and ethanol extraction of Poria or Lycii Fructus or Mori Radicis and tetrandrine
(a major compound of Fangji) was injected intraperitoneally at 1 h before, 1 h, 3
h, 5 h after MPP*-infusion. The results showed that MPP* caused a severe
neuronal apoptosis (shown as TUNEL-positive cells) in the striatum and a
significant loss of dopaminergic neruons, as determined by tyrosine hydroxylase
(TH) immunostaining, in the ipsilateral side of pars compacta of the substantia
nigra (SN) at three days after MPP* infusion. Meanwhile, the nigrostriatal
neuronal damage induced by MPP* was accompanied with a significant decrease
of GSH level and an increase of GSSG/GSH ratio (oxidized glutathione/ total
glutathione, an indicator of oxidative stress) when compared with the
controlateral side of striatum or SN. MPP* did not effect on the activity of
glutathione peroxidase in the striatum or SN. On the other hand, administration
of 50 mg/kg Poria, or 20 mg/kg tetrandrine, or 1 g/kg Mori Radicis significantly
attenuated the loss of TH-positive neurons in the substantia nigra and the
oxidative stress (as shown in an increase of GSSG/GSH ratio) in the striatum
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resulted from the treatment of MPP*. Moreover, the reduction of GSH level
induced by MPP" in striatum can also be prevented by Poria or tetrandrine
treatment. On the contrary, treatment with Lycii Fructus did not prevent the
neuronal damage and oxidative stress induced by MPP* in our system. In
conclusion, our results demonstrated that all of Poria, Fangji, and Mori Radicis
are antioxidants and neuroprotective in function in MPP"-induced parkinsonism
model. Therefore, we suggest that taking these medicine for longer time may be
of benefit in the treatment of certain age-related neurodegenerative diseases.

Keywords: Poria; Lycii Fructus; Fangji Radix; Mori Radicis Cortex;
antioxidant; glutathione; MPP*; Parkinson’s disease
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Bt 1956 FEOARBAREILHBERZLRER LK, KW+ F
RS F 945 0 FALR A1 (oxidative stress, & & A a3 & R/Fo L AL EE
iR ) B 2 itfoib G RILHARELAMN, EE2LRXGH@BARAT
(apoptosis) . 3 5t (necrosis) & £ % 4 & M (excitotoxicity) & & £ 1% 9% (reviewed
by Beckman & Ames, 1998) < & & #(free radicals) & #a RLAR A2 {£ BT RE
FEESBRABRRAKRYBRET LM, MEALNFRRPHY
O,. H,0,. +OH', #RMKBBHHELEELBRIHRELAL, 5
Meksn, SRkEQOHLSHABEERM, MARKRBELESE
if % fr f&(reviewed by Perez-Campo et al., 1997) - B —F% @, ££{tdE
PREAD AR MHEBELERETRERABASRBNOARR, LERAL
M 1 F4L B 4 B & B (glutathione, GSH) £ #b i 42 4ty A &, GSH A —fE&
% - OH &9 £ i @ie®, GSH & £ 5z 578 1t & & (glutathione
peroxidase, GSH-Px)#y% % , % GSH-Px #§ H,0, #{tAk, s&% H,0,
W DETFHERAL - OH wyeiz, Flef€4¢ GSH #ibR A&
£ B £ %% (glutathione disulfide, GSSG) , B st, GSH-Px &M #3554 GSH
LB EHIA, WEFEBNRACKHEE D FHIR, MR, GSSG/GSH
Gyt a Ak A R EE jﬂAb& 71 (oxidative stress)#) #5 #%(Meister, 1991; Guo et
al,, 1992) * # $ @ikt h, AHEBIAMER (ELARENRFTRKIE)
BEuyisasy GSH 2 EEERY, ¥R AK%RHHUAN GSH ¢ F 3%
mEALR S, RAESHE@mIER T, ARG XML GSH R T
& % & F AR5 A 8B 16 M & # (reviewed by Bains & Shaw, 1997) -
Sbi b2, BT GSH méth, #H 2 A RN b RILELD
5 ibey &4k AR -

EAARERYRAOWERIHER, REAEEFHE MY,
IEERSCRAEEBAEHNARERTHRELTOER, BERS T
HEm Ak AERBBRAS c BRI, FRECSARERER
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MPP # i B & ARENSHMIEN, RIALRN O STRE LR TR OB
e tm P e 69 X £ 8 B 2 —(Poirier & Thiffault, 1993), B A& & &K
EEEBIHICRGEWIEN, FRNRAMYIRAILH GSH RE 28
% F [§(Pearce et al., 1997), 8L A4l EhE 9835 o BN, B ey
Hd MPPHEHELAREHMEXTHET, MPPPRTRE—Ha# % E
R $% # & (transporter)i% £ % B K49 48 4m B9 (Uhl, 1998), 3t &8 3 dp 4 R A
BEFgkeeey complex | 7S, REXEEGEAAEL R ATP &
%V d F 3% 4e B (Adams et al,, 1993), B A pbifit, MPP REEIEM AR
$EmpEmie, ML MPPPERA - TRHECEAREMNGHHMEK -
T RERI Y, 4 MPP &34 - OH &) 4 i R 3 fo b B 69 B
% i® 8.1t 4% A (Sriram et al., 1997; Fallon et al., 1997) , FE)&%, & ¥ & GSH
& 4-& T M(Sriram et al., 1997; Desole et al., 1993) , FFk GSH it &bk %
ARE SRR MPP' AR L EELAE - A —F @, 2 SHH
{t4-#4o © cysteamine, vitamin E or MAO-B #p #| 8%, CHETHHELA
#%.85 MPP*Fr 3% 45 & BAL R ) 3 B 4% 4 & 4a L &9 4 A (Oishi et al., 1993;
Koller 1997;) , 48 & &, ¥ %] GSH 4 4 s 8] £ /o i, MPP" & 3 4 (Wullner et
al., 1996).

GAOLEAXKEHR - LEREL - TRAORELTES P,
. MieFhRakERAR A aARAILAHER, Pﬁ»‘#‘#ié@i-ﬁ—
BHANEHTRORRETEM BT MRF. K S22 L, # MPP*
E-—MERFECEBRTE@EHRELARENHVRATY, TFTRLAMGHE
g E N RE S EKA, BIMUAE MPPUEHE—SUKRA S E
it mpp A — 2 E &4 GSH 4 &4 GSSG/GSH tb{a#1t, HAv LA
TUNEL # &, k40 TH £ R EE 7R F@mATHLA 3 LRt &g
$ESE, BAPAEETEMORACRAKEAREF S @R L
MPP s £ &3h2k, UMMARKTREFETARE PR ZIAEIL
HAERILHERNBRATHEERAE -



N, HRRT %

T AR R R

TROMERRDRERG L2 T oI ka) —EAKREH 250-
300 g Wistar # KGR, TREMEEARLE 12 FBT 12 oFEeE, 7
B LE 2CHERE, FRIUKR 100 EHEHB>BHEARE 23 A
MPP* /% £ 42 . MPP*+tetrandrine, MPP*+#) 42, F. MPP*+# X . #u MPP'+
E2OE-BTHEE MPP IS ZHUKME, £ & & A ABMEEE4 S0mgkeg ¢
sodium pentobarbital T LA KR ER , 4§ $ 4% B & 12 5% S 38 & 4k b, 4k 4& Paxinos
and Watson (1982)F7 % 45 69 B # , #% 100 nmole/l1 ul MPP* (Research
Biochemical Inc. Wayland, MA)/: 4t Z Efiah &0k 48, B4EA: Ll bregma A
BEE, £A7 Imm, f#£4 3 mm, £ TFRASmm, R TH#H#4aRk MPP' & 2
smash, £ MPPUESRAT 1 R4#E L, 3, S/ i b & P 84, 24
BREMEY K, Z=R%&, Heashily, —SOHHUEE, 1z
MREREERENAKL, BRBOKSRKBEATRHETE LR, 5L
BAEHKEEABER, X HhHF4£-80, —H P #47 GSH &R GSSG a1l &,
MmA—HHMATFREREE, HSKBEPEACHaIEEE, &
£7 Nissl, TUNEL, Tyrosin hydroxylase (TH) % 7% {b%x%# & - B 4 MPP*
RASEZELERSUKRER, ARAERISGRENERTE H5URM, AR ES
ﬁﬁ']%ﬁ‘a‘ﬁ’é‘fﬂ'l@& o
T RHZ A5

BE MRREZQEETREHABHBBRYGESRELRELH
BRABNEHILAMER, BHBRYEGERER ik B EFEM U 50%
BRHAMZ, £ 50°C TEAHFHR, HR& 4 0, AYHFER, KER
B, wk RE IR, SRR, BEEARRELZY, PR BEHBRYHER -
MBTEATHAEERRGER, RHMTGELR (TREBMHL3)
BEREAMA), B L TH Fluka 88T K1 X A4 tetrandrine, Af A
Xy T tetrandrine Ri#AT - B4, BAHPRERIB L, mMLit



T A HH A BELRELHRALHEL KLY R, BnE
B AL, AU TRAGBHE Y Mkt Kib B Eua £
B, METREREFTEMDPTE-—FSHLBEEENHBM R REF ER KLY
9% 0 B 54 3% .16 % %575+ B & H ik(glutathione peroxidase, GSH-Px)

GSH-Px ;E M B £ 4% A Jaskot F A(1983)42 B 47k, BEadk(8UK
B PISEYE) S 50 mM Tris-HCl &% (pH 7.4)M 349,
4°C,14000 rpm & 60 248, R LR Ko 0.1 M BB k(P42 F 1.33
mM NADPH, 3.75 mM NaN3 #v 40 U glutathione reductase)f& 30 °C R /&
S48, ZiAeA 10 ul & 7 mM cumen hydroperoxide, 3t 3% EA LG
& EN, £KK 340 nm RRBRAEEEIET HFRE, FtEAuM
NADPH oxidized/min/mg protein & ° % M E— 34 LF &, #| A Bio-
Rad Protein Assay Kit (Bio-Rad Laboratories, Hercules, CA)#| & & & § 2
¥ |
Hp X B(BE G o GSHH /L & GSSG )4 ¥ & GSSG REREH %

GSH #0 GSSG BB B € ¥ % £ & &4k Anderson (1985)Fri2 ity
sk, B 40 mg A% 48 gk (BUKAE X F A% 2 &)Av 200 pl & 1% picric acid & B
4, 12 4°C, 12500 rpm & 15 4§ , B L% 3% o NADPH 4 ##7 3% v DTNB
ok e 30°C R 4 48, Z 18w 5 ul GSSG-R (glutathione reductase) 3t 32
B EALSLHEEN, HIEK 412mm R AE#L, L EEC4RE GSH
R GGARE L GSH @B - @ GSSG REZAEALR 2 ul 2-
vinylpyridine &3 30 74, ARBURE AN BRE GSH, 2 A FH L
WAl GSH R E FiE, BITRFARILELY GSSG 28 - EHtale
GSSG/GSH tb1a & 1~2% -
Tyrosine hydroxylase(TH) % # 1t# ik(immunocytochemistry)

$ 4 04 4% paraformaldehyde # M E Z 44, HASQ &R E 3t 8 HiKE
£ 6 NEF L, MR ME 40 um BAMMII A, EHAFRENER
poly-L-lysine &9 #i3 A £, Ao A#MAE 200 4469 TH (RBD)#n &k ik, # %4
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BRI Mo— s FhEmAt TH g8, 2 w4 avidin-biotin-
complex &) —#&4ig4 (Vector) ZRtn h R, &% A/ A glucose oxidase
nickel-diaminobenzidine #) % ;% # 47 £ & (Chenetal., 1994) -
tale & AT A E (TUNEL % k) |

14 TdT-mediated dUTP-dioxigenin nick end labeling (TUNEL) 7 ;%18
B4 B B #K 8 < (apoptosis)tE 7 o E B RF T HETRe) DNA 2 3%, AR
#4735 B4k 4 kit (ApopTag, Oncor Inc.)ig 4, TdT B E#HFE 4042, A4 A
T+ AN BRIALEEN TR, RAKAKLARERSA 0.IM
sodium azide (Sigma)#y 0.03%4 f K+ 20 448 - Rhv TdT B F &R A
1 B & negative control, BR X & & &)/ %41 K & 1 positive control &
HBAEBMBETHRERTE S HEEMERE ALY, TUNEL-positive nuclei
Ffotmfoislf K ehtmpe i B -
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. 8X

4 MPP' Z UK H $ & B4 42 & $i(nigrostriatal dopaminergic system)
wRAOEE

BRIAHES MPPPEZRHKE, =X%, @@ (—) TUNEL &4
Risd mEBRAGSUKE (B— A) tbir, MPP ey Uk 4 b
TUNEL #9%mpt (B — B, #TSA46TR) BB EAE v, UKHFIELEF F
SRRk E B R ETAE A TUNEL® 264 - 387~ MPP R A5 E
SKBEAREN NGB AT - B4, B (=) TH LALSLR s
Ehiet c MPPRR A4EAURBUKRR RS, E €L % CRiP S s B4
BABOEKBONERRTHEIEH SRV E e RBmAER, &
HBERSREER L TH &) S CRiv@tmie (B = B A iE)
#B, MB- AHBRMOZECRRZREHS 2L THS S ERVEaie
Bkttt - W RBET MPP' RS- MO EREFRUKBYF R Wb,
tEE—MHERETE SRV, B ERY MPPHHSHELA
K -
P RHEMPP ERS CENERKGHRESER

FAERIELEY MPP MK, BFTETEMHREERRLS, B
— 8Kk a TUNEL RERBE-—EFE TH £ ARFEER5EEH - K
X(B—C). 248k (B— D), MithBEEiiih (B — E). Fo tetrandrine
(B— F) % <TeASAMK ) MPP'Ff¥ hoth TUNEL-positive ¢ 48 4m s 5 & $
B-RFef, AMPPERREHEZEE (BE—B) tb#g, B=—C, D, E| F
SRBET KRS, RAak. RGBS MY, Fo tetrandrine IR F B E
MPP'rri i i 69 B K & TH-positive % BBV G mibeiNk, MIAAREL
WP #EMHE MPPEURRG BTG Qo B ALY BAale B B33 -
Bl —RE —HEHSERER, EATLRELEMNERFRESC.
BB A% MPP R B E -
MPP IR Rk M B AL AL R A SR E LIS K/LR A
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MPPUEHt = K%, HRMGOSKBRAIEERE, REFH4RE
g (A BB EH4EAH GSH R A L& 4 8% 5 GSSG) #v GSSG 4
. 4RBITABE W, B, AHAR, KR HBMSKMEY GSH
4giatbix, MPPIE¥BAE AL SKM A GSH ¢4 &, RFlef, 8
T &Ee) B B GSSG/GSH th{d, 43 MPP EABA Sk ey
GSSG/GSH th{i, R, AABNESKESYIL, HEFE GSH A 4w
LENAHME (B=. w, 2, X9 CH D B ) - bERABRIMUATEHE
RS, *F MPPEHBERSKE GSH R AL E 4 L B HH AL
& /1 (GSSG/GSH th{a E#), 12 MPP*# 2% & GSH 4 & & GSSG/GSH
A SERAME, BRMITHLERRY, TEATRERIBALD
HEEE, BmisBIugmBEmes -

#%. Rai. #¥ieh tetrandrine ¥p 4] MPP A 68 & AL R T

HB= (FXeha) Bom (24 4444), B E (tetrandrine 34
#m), B (MebHha) T4, RT 1 gkg R E QB TRE I,
50 mg/kg % %40 1 glkg & & K &) BE M #nia4h & tetrandrine % 88 ¥ [ {8 MPP*
L8Ok Pt At GSSG/GSH LLE E#+, Ky ek RAMRPHAREY
B3 {a] % MPP*:E 4448149 GSSG/GSH tbfd, %4, £ % 4o tetrandrine B R A
H4% GSH S EFTHGER - SLSERAUELERAGE, EX AT RA
EROFPEHOERDEFRECRAGER, &/HEIREN Bl 7
MPP & F R4 8, MG B EBILMERIER — R ELMNM -
MPP* 3 & i & B5 K 8 .1t 4 A = 1 & glutathione peroxidas &) 7
3

HEMHERE (Bt) #58, MPPPR %% glutathione peroxidas #3
GEM, RS Hung& Lee £ A 1998 S o4 RMapnd - 225 XS
Bd  MPPEEHM A HBRAER, BMNOLRGARREELTABR
etk MPP'RIZ= R4 BABEME S, BRAELREBETHE MPP REY
F A, . BEREGHY D AT E A KR GMRAR Kits B BEF &ATE
A, BALBEBEE—FTEHF MPP'HAE KRR VE, muiixis
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RR4E - ALAMROAREHE, REAHEHHNE LR UUNR S S MK
KgAHdE, DR TR EAREHNELMBREL, FERLREIR -
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B, e

AEK%AA MPPPHEHELRNREFLFBRLECE KBNS E
R AGHELAREHMEX, RMUFLRLEHRET L P &
Mt 2% 2a koo (tetrandrine) LPFAARELEAFBEdE
mppeyhhe, L E MPPE R ELAREMEKA PR AN SHEKE -

P® AR PS¢ K% (Poria cocos)ix ¥ A R ¥ LA Sk Bl Fosh
R, LERARTEHRRLEA LR IRERE 6 3 (Kaminaga et al.,
1996; Chen &Li, 1993) , {eiiiEibea#@s REHE, BAH S B4R
FIHAREEGEAAORFREREILHEEZRFZ—, AT HIEILE
NREERFBEAENELHENERZRE, ARBRERVABTRLAELAR
BREHIRAMER, BXIEFRE®RGH MPP RS R LR, B,
AU EHRELRLEE, LA AREVE@IBHBR, FALARBRK
& MPP' AR eI Kk BITE I AC - A —F BALA S ORIV EmER
BAARAEZRE, #4K MPP'fo X %% GSH 4 & & GSSG/GSH tu1d &
HELE, EAVELERILLLeLERENL, MPPPedS8UKREME
ERE, EAFNERES OV S ATN ., MBRAESHRERD
SR RmEH Nk, ESCEVERBHBREEZAHBRAEYE
FEeefadEsi, AHABRMEBREIERNELE, FHRANARERANRE
TROAEK, BEXBMNAERGELFEIRALERAFOER -, B
REBATALE S XRFEFREAIREACE /) BRI BBICHEE B H
W, FIABRMAGRIFEI R LA ERBBZ — XL AFRAILE
j] o

HEMATHBREREL - 24RO EALRM PIRA/ES K
BHHBM, RAERETSIH MPP ASUKMAESHEILRS, E5
28 MPPE SR 2K @ty GSSG/GSH LEE E#+, £ 2 A2 b8
REFETESHR, SERARMUBELEORRAFREhANEN
Ada—H, Ko B AR 1997 £488, R&KEEASZ— betlinic acid
(triperpenoid)ft & # ¥ % B4R EE T A AR T BRILER, mE
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aReAH—EZxM flavonoid kBT & —R%Ee B & A foshel 5B
(Kostyuk & Potapovidh, 1998; Noda et al., 1997) , it B 4t §# 3% 3% jo GSH 4
E, RipHiAs T B RAA A 693 ho(Soto et al, 1998) o KFH I AL H 7
mIMEREEEEER 2 OLB AR F 2 RE MPP A s ey
HE@EATRSCENE@IRA, E— T HAGLEH KL% —
A G AMBAI RATEBRIERER L RKE

A, T E R R tetrandrine dik —db B F IS5k BT AA
BE#AmadAagie1(Cao, 199), vt L A58 T E LB A
&, AMAEEEEFMAEE N L@ (Chen et al., 1996) - 5
—F @, A XRRIES ¢ BT 4% — A Stepholidine B4 #4 D, % B
# f &(Zhang et al., 1998) , EFLEZEE LI S AR RBICHE TS
PEF 4T (Starr, 1995), EHCRAGHEEGFRAGANERERLAED
EARENRBARFL, ATRERET tetrandrine $1 4% X, B4
B sl MPP'3| e ) BALR ) Riv R mBth At Fohk, B—REHA
A HEACE A a3 EAL P 84 R B S AP AR R 5 R 2K o

REBMERARATREXT, Hie T4 $ MPP*#¥ % GSSG/GSH
LEERE AN B FTEE, ARAAXKEL Ml F9 X E 4% Betaine, %t
#iBHW3% GSH AL & &, R BREE R R4 A AL 69 BT B &1 (Kim et al.,
1998) 3t H 4% 3§ DNA %2 % 2] alternariol #) a3 (Xu et al., 1996)#h 4 £ 3
F—E, sSHHEREAMBANEIBENERABRGEE S #EYH, AX%
PHRAREZR, RRNRAEFRABROMILAILHER -



16, HEREEW |

AHERHERAE EHFANREILEMELX, 2B

(tetrandrine) B E R AR HGER, EBHAE S ORGP E W &N

MPP ey RALR A H#%, B A MPP'#4i R %—f’tiwﬁ,% B B4 E 80K
B CHmNEASL, MURRERBTELTEMARB I LREALA
KB TITM - BhLHE TR BBARMZATH BT ELEH
HREUEHLEABRAOMTALRE, AMEREBLBRESELE, X3
Mg B OHRALEHRARLBREMEFTATEN, BAERMN
By s AS TR, AP RESZHBARBEIPHERA AR
HE, CLARIEZALBMNOTREARSL RERAFTER, 55
B B A6 B St MPP' 6 38 B4 4 RO #0638 o 4 2k e 1 0 6
J o

AR%A ALy MPPEECLAREMNARGAHMHEA, X
EEnE AR — G2 AFEA LRI E R E 6 E RS % £ 48
BEUHEEE, 2B LA B0 MPP'EUR, A —RIAAEFHEB
B, TE#ESEARLER, 3. TRANRLAEMHARRAREZ LMK LHF
MR, LEALCAHERERNETAR, FERNSENYARNE -
LR R SBER O A& KE AT ES HES—H $(remor) R ALAE A ¥
Tk o PTG RIS AR (BRI EBRAREHi& MPP 4
VHANNBALEIGHRMARE) BTXR, AARNTHEEIRLEL T
EHHCLARENERNTARFORL -
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