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Recent Progress in Research on Anticancer Activities of Ginsenoside-Rg3
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Abstract — Ginsenoside Rg3 (G-Rg3) is one of protopanaxadiol ginsenosides characteristic of red ginseng, steamed and dried
ginseng (Panax ginseng), which has recently attracted much attention for its antitumor properties in vitro and in vivo animal
models. Experimental studies have demonstrated that it could promote cancer cell apoptosis, inhibit cancer cell growth, the apo-
ptosis of cancer cells, adhesion, invasion and metastasis, and also prevent an angiogenetic formation in prostate, breast, ovarian,
colorectal, gastric, liver and lung cancer etc. It has shown the antitumor activities by modulation of diverse signaling pathways,
including regulation of cell proliferation mediators (CDKs and cyclins), growth factors (vascular endothelial growth factor),
tumor suppressors (p53 and p21), cell death mediators (caspases, Bcl-2, Bax), inflammatory response molecules (NF-xB and
COX-2), protein kinases (JNK, Akt, and AMP-activated protein kinase) and Wnt/B-catenin signaling. In addition, the com-
bination of Rg3 and chemotherapeutic agents have synergistically enhanced therapeutic efficacy and reduced antagonistically
side effects. Furthermore, it can reverse the multidrug resistance of cancer cells, prolong the survival duration and improve life
quality of cancer patients. Taken together, accumulating evidences could provide the potential of G-Rg3 in the treatment of can-
cers and the feasibility of further randomized placebo controlled clinical trials.
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2k il LBt G-Rg3e| AL o172

HEMtnt dhaet - ARk WA 7P EstA
o= uFoA = WA oF APEaR] T 2HA
£EA 23 AREAZ FEL ek Liv er ale
G-Rg39] HHA A x| S Al a3E HEeiaL, 1 9
Al G MEF7] 28| FAsh= cyclinkinase®] A3l
A1 p2134 p27 Tl wra o] &4dsle} caspase-39l <] H
AFAPE71HS Ba) BEE Aoz Busidtt G-Re3
o] YA LAHEZF(LNCaP} PC3)9] 5214 2H8-2 &
Azo] 9 2ol #ost= mitogen-activated protein
kinases(MAPK)?] 2283} #do] Ik T3k G-Rg3
= ool 7k 1A MHAM MEF(PC-3M)9] ©l5-S
JAsh, xo] A 71%E p38 MAPK A Ee} Al o)F
o] Fodsh= MAIIA} aquaporin-1 L& ] AAS Eaf &
e Aoz AAHT &S docetaxel, cisplatin,
doxorubicin?} G-Rg3®] X3 A2l= 7H7te] v AzjHct
HAgMALA 2] Aot NF«B 49 F2lst A&
Fkshs Al ZAPE (apoptosis)E Ul 3202 {2319
o7 SAAKIAF NF-kBE 5% £213} 943} Mg
Hofahs FxF FAS Sl sistaAlel gk WdS v
Nskar, 1A HASER &4 Ay SHlETolA S
sl Zow deiA g
g, Z AP BgSole G-Rg32l JAH a3yt 1
AT AYA gL =2 25 A2 o) 29
e Aoz A JE=d 20(S)Re3E A=EA 8
A AAEL, HaEXEE] AT o3k AP XA
28] S SN Z T B3 G-Rg3E in virool A R
=) J cells)2] A EF7]2 @3] AEAPES
=8to] QA F4S AsdT?
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CHEN R Ak &l - et AAIF ez XA
ogEFolnt. el 27 Xdd HAe] £ H,
2] slsta el Wl B-atar, X184 digete] <
A e a3 HxewAls e it G-Re3e
el Al EF(SW-480, HT29 cells)e] Hj kAl & oA 744
o]

st 2 oA @Ae Blow whilA E4E Fal 20(S)-
Rg39] SHIE FA A 37 |1dS AR A3, QxS
FAREE 7 DNA 54 2 G50] Az|e} F2]17ke] A%
A AE 53 AlZAPEY] R o] Fosnt’

O F-Fo] gt A2 v1AAA91 Wnt/B-catenin 41573
29| sy} F23 I sh= ZoE A glomP?
olo} #Hsle] He 5L in vitroolX G-Rg32] it ohAl
Zo] AEF 4 oA a3E AFstaL, ol g A
= FEZ 2 Z B-catenin protein®] 3] HAWZ} AHE o 2 A
B-catenin/Tefe] AR o] AA|=o] WHEATIAL S}aL T
gk 1A thgete] FFRAAM G-Rg3 Fo=, A=
FHCT 11627 Fed TPEe a3F o= JAst
3, SAAIE AFD(PNCAEES TAA7]4L, B-catenin®
8 QA =g ok o]2A4] G-Rg3= Wnt/B-catenin
signaling®] A& Fall g U] S AAlsk=s Ao
2 IAFAT? H&o] G-Rg3= FUA L HE Al A
A g5 YeRAT. in vitrodlX G-Rg3e Aol W3S
7 TSI E(SW620, HCT116)014 SAslEE 2 A
ARIZRQI NF-kBe] 245 A5t thodAl o] A
(docetaxel)el] it S S7MAF L, S NF-kBY
E}Zlo] = Ml EZAPH || #odsi= Tl (Bax, caspase-3,
caspase-9)°] -Fxx} Wale] F7Iet AlEAPE oA AL
o] o3k oAl axs WeAer g8 aazogin
Keum ef al’= G-Rg32] &5 a3 IxAIQIAQl NF-
kBe} Akl | (activator protein-1: AP-1)2] whael#] e}
G-Rg39] &4kt @Adol oJsf] mj/ etk Bt &
5] NF-kBe= A HHA, S o], o EA| 9] 3]
¥, FeAy, MEFY 2 9 o A 3 58 XF
3 oy 71X A EF7] 2™l B’ ek G-Re3
o] FAARIAIRI NF-xB Tl & o] Ax|= dALAY
do] A E e G-Re3 FEF T T8 719
shuE o AXIT

< Rg3 T+ cisplatinol] thek SAI L] T3S 5
7WNZ1ZL cisplatindll &J8] FEEE FANAEAFS 2715
Bz 45 Wolske a3t e AR HAslS
T} ool A3 (CT-26 colon cancer cell)S ©]2]
204 G-Rg3¢] AFFode T4 S AL Al&E
el o] Y 858 SVHAATE 5ol Rg3 F Al
2ETHR ] M-S A, 2E|al AkskE] REYAE
&A3] oA|EIAT) o] G-Rg3= NF-xBS A8k, &
AN] AksHA] EAHS Wofste] MRS B4 wWelst
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37, docetaxel, cisplatin?} 7+ 3}t WA o gt o gt
Azl s S7HIA Y 852 ST 23t
AT HAFAT
7H S B G-Rg39 ESTie it A2 S
hYA

“ [s}
2 A el AAE FAR A, AL F4H120°C
0~3 hy> et Maze] F2 oA 48 o
o} ek FaFsEoo) cytolaseS A 2l8ke] G-Rg3
o] AFER] TAFEFHL Uit 34 FEHHLT} QA
A M 223 (SW480)Al TSt in vitro A2 H in vivo
o] FAS} Z7)9 AaFIr} Seank ) g, o
oke] meFesloz oA e AW ZA theliA
= G-Rg39| oA ax7F ¥} 3 dextran sulfate
sodium(DSS) & PR Fd mdoA G-Rg3¢t G-Rh2
o] 77Fol= DDSO 93l frEEe W 953 273
ksl G491 myeloperoxidase 42 AAISIAL, W54
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ABlaL, NF-«xBe| 84312 A8l ?

Y - G-Rg3= AAGMETFE] AEF F21E AAlste] Al
X AEAE FEETE 2 g Al EAPE #oste
caspase-39} DNA A& et 93] &4 385 = poly
(ADP-ribose) polymerase(PARP)2] Z7}9} 99|32 2] A=
o] T893t S 3= transient receptor potential melastatin
7(TRPM7) AHd 2/3¢] A S Sl L= Aoz v
Hk® 99k Ao) w2 mulolM G-Re3E U2 4%
< JAIsAL f19te] Tholup HEto = HolE A sil o
At 3 Fake 919wl Bolsh= Helicobacter
pylori ZFAA A AFA A=FAES] EAdS JA
o®) 9lo] AuAE E4L Wolehs &35 BRI

2 — 7Ee AAIF o R sHARE ol WSk 9F AL
Fell 5 AR Erh 1334t FEEF G-Re3e Y
A EFo] 3 AESGZ AZAPE a8 BHa, ™ 71
M1 (HepG2 cells)®] 5213+ VEGF 2&L A1t
G-Rg3E V|EZEg|o} w7 MEAPE ZZ)M cytochrome
¢ WHIE FXISIAL caspase-39} Bax Thjde] €4dsle} Bel-
2 ehii o] ), ehIE f SAAE] S FXI8k
YA ) APES FEslIThY QA I EF2] ok
AN E G-Rg3e PIEZEEo] o3l mi7i== caspase
OFH MFAFE H2E Fal| WA APEE ERsiin Y

In vivooll Al 74F A ZFE o] 2§k FYwulg-220] A7)
7ke Rg39] TEFo], = &M (cyclophosphamide: CTX)
o} gxjglaro] A A Fol tixwo] vlal FY=7]
o] FAF s} o3k AELF] 2712 oY =
gk mhe-2 AJE oA CTXE] Aksh2 ZE# 2ol tigh 3t
3} a3 20(S)-Rg3ETH= 20(R)-Rg32] &7} B & ¢4
SR Fgo)4 vk muoM Re3 ol FUA
cisplatin®] F-2-§-0 2 Uehh= 74 4] 54 9 kst

2 ~EYEE A3 AAISHAL in virodlX = Rg3E &
AFA Q1 A AA E(LLC-RK1 cells)@} 7HA E(NCTC1469
cells)®] cisplatinol] €3+ A|Z=ZA 32 Al | SA4AF
(ROS)9] +7& F2lap AT 34 A e
RS FX A S AL, G-Re3E HIEEH
A2g4do] 733k prosapogenin®] S F7AZ T 1
2 33 7Rl Be]E G-Rg3, -RgS, -Rkl 52 7+
bl Z3(SK-Hep-1)° thell 43 Al 2548 2t &
7NE WAOE ZHAAE Al At s9ads
(transcatheter arterial embolization: TAE)3} G-Rg32] 7} &
2 FolE WAt A e e AAlet gMlE
o] MEAVE fEE T3l Yol Ao A=
t}.*) wsl, CD319} VEGFS] W& ©J#)9} caspase-39} Bax?]
W 27} 323 Bel2g] o] f-2lskA Ak ek
H CY 7193 7Rt gk =gk s FEEC] A
S89E AR F= A B 1H$aE F
= Foe 1 715E NAATI AL T A ES] A
o} 8 709 3] nloly 2 gAIE A

saret — FHet A £3(MCF-7, MDA-MB231 cells)ol]
sl a2 B4 2] protopanaxadiol(PPD) Z1A|:=AL
o]=(d: G-Rg3, Rkl, Rg5 5)7F =43 2] protopanaxatriol
(PPT) 7l ZAM=Abo|ERTE Z3eh ME53S BN, oF Al
IR FFE GEsiiint o5 A=Al == MCF-7 Al
x| MEF7] 283 caspase-39] A3 Fal AL A}
A2 feste Aos FAHAT GRGBE FHHEA
EollA GAEL] o]F e FoJsl= CXC receptor 42 L&
S AL, QA LY AES 0]4] 3 FEnke2o)A
ko) A3 dANAL dAEIT Qe G4 AR
AAF-1(IGF-1)°] AHE vh-2E o] &3 A3 oA G-Rg3
= eke] WA 8ol Fadt 9 sh= IGF-19] <&
3ol 93 IR Fete] A4S odAs

uRe-2~ AgolA] el tigh capecitabines} G-Rg3
LR e A5 o dAske F3E Bt
Capecitabine®] MEZ3% 3225 (metronomic chemotherapy)
=, A3 capecitabineS F 714 /A &4 Fo= I
A AR EIHE BAN, 2 JA 8= G-Re3e] HE F
ool o8] TS S ol=H Ao B4
We A 5o o £& 5 23t 7IthEnh B3k 2l
ahe] 7R 3t B sl AL S4H(120°C, 0, 1, 2 hyd
F5lM G-Rg3 ol S7FsaL SHANRE 71l whet
AAFEY A ZFMCF-7)0ll tigh F2A4 24 571
AT 53] 2 T4 929 G-Reg3e PAIE] AlEF
712 Gl-phasecllx] AAIAIZ Y

Lraetnt X2 - In viveell A Rg39] W H= CTX9H
HE&FA= QA dake] 43 SR S FoF
o2 AT 53] BT ¢ = AsHA



3, FF vk AEZZN Age] A ARAHY
2 byt M EF(SKOV-3)9] A4 o] wdloX

L25%<)
Rg3E WRAQPAES] ) o) oAlalela, 7 oA Eke
BRAOR B = ANTR A5 Ass PAEe]

&+ a2 Aol T8 JFS 3= matrix metallo-
proteinase 9(MMP-9) &4 ThiE wk& o] k4] 7]0lg]&
Ao E A EATE? MMP-9= dA8e 23 29 7
&3}k Holol| Hojahn, Be ATELS MMP-99] ol
o] 4 dojo] F83 TS k= Aol AN HJYE?
3 23t Al E(Hela cells)e] #lAI oA 12.2(120°C)
ol Sk AlxE 7leAake] 2 FAECl G-Rg3, Rk, Rgs

= |

£ #5318 FEE(KG-1355> A (etoposide)®] FetaE
Hs Z7ATNE AlUA 35 Bt olgg Gvh= o
oA Tl Al ps39] QA Bl M EATL | B3l FF
oA F21A21 Bax9l p21S vyl EER=s AEAPE AFAR
£ %

3 dAEE Aog AAtE ek
HiQH — 1A HY M EF(SK-MES-1)2] sjSAgolM G-
Rg3e #H9A| 2] AMZAPE S F31519aL o) MEAL ¢
Al MARI survivin®] Tl W o] As| 283 HAE
Aoz Byt rlgs wtuE S 53 1A
eAfol=o] Rt g3 AN Z4F 8 B9 ER] G-
Rg39} Rg5e 9 TS frolstAl AsIaT) gt o5
QR0 WEtEE A5 G912 HATEY H 9 E (Lewis
lung carcinoma)E ©]2| g vR-2AF A E Rg39t A
(gemcitabine)2] W8-S AN He] A9} T4
npe-2o] YEL-S XA

G-Rg3& 7I3Ir171 S4HA1E(Re3-RGP)(Rg3 0.7% 1)
AN = A AAMEA F WA E(HA60) TS Al E=A] o)
FEAEATE Rg3-RGPE 77 Fo & wpe-2 oA o
N M| 2] Tal7)5e] dA g Frtel vIgA 2L F2
o] frelshAl Z7HEATE HLAEE o]2lgh FoF wlg-2=o]
A= Rg3-RGP 73+ T &l Fe] A7]et FA7E 7+
2HATH3E0-31% 74). E3F G-Rg3-RGPE= &9HA] <l
doxorubicin®] 32} GAAFF e} -2 FaE Hilk g
o] ZHgAQl A9z 28-S ol I TIEAE e
E A0E AL

SMEQEF A ZHYAIE o] 83 TFTAHE HEAIE B
ol WA S0l 20(R)-Rg37F R= B304 2, S
ZFUAIEZ(BI16FE7 melanoma cells), Q1A 244|325 $HOC10),
T3 1A A ALAEPSN-1 cells)?] &l ok 7
23l Al E 288k SAFFAELE |83 in vivo
Holmdoll A 20(R)-2-2 20(S)-Rg32] A T 7750
= T H HolE el AL, 53] T
A JT & AEZH0E Fofgt A T £HO= sk
357t S5 72K A2 A9 in viros} in
vivo DM E G-Rg3E B16 SMEYF M FEo] A EZ2

oL O
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o] oA, MEF7) -, AZAFES) fieg s, S
T H2AME G-RBE H A AL, SATE AE
o] # Hoje] oA, mMEAF 9] A, ol A,

AENZY] 9% 5 o3 5 42 2

7|E} & — TRAIL(Tumor necrosis factor-Related Apoptosis-
Inducing Ligand) 7425 ©]&-3F Ix|5= A2 tifs) A
HAR] A Z5AHS HofF7] wfiol] ANl 8 A
B Bl 24 dEHA st AAl, TRAILTEA a5A=
Agke W9 Weolld A1 FLRAERE ARE A e A
Aot} 3], 7HIAIAEZS] hepatocellular carcinoma(HCC)=
AWl YL 2 AA AbE 3HAE 2SR A
T} HCCOll thgt G-Rg3e] dtaxs #HAst 23 C/EPB
homology protein(CHOP)} A#=]o] ZA=Eellx] DRS 2
AL ASAA TRAIL 12 A FATE S op7|ahs Zlo] 1
I=J}. Wb, G-Rg37t TRAILE 825 Al chemo-
sensitizer=4 75/ e FANE 7Hsd S AAIskaL
ATE® HZol| G-Rg3E 1A ThE A A 7 ol (gliobla-
stoma multiforme, GBM)®l] W3] MEK signalling pathway
o YLHAFS o] &S A IR S fEdithe Bk Q)

o] GBM9] x|=9l| Slo] M-S THEARZ 7= Yt
Rg32| EarM X &5

G-

A2 dF FA (Angiogenesisy> Ao} FUE] FF
ol 213 &k A7 dololl F3 Jae Ft. I 4l
AE g Ulg) gaixbel Al E7 Qlxte] Q& 94
shA 2=, TG ARIAVEGE)= 7HE 7431
AL F8K A Fo shtoltt Q14 f=A)
2 oA ze] Aol JeES vH FHILE
.00 Rg3e oS- 43 AR uHE
20(R)-Rg3= VEGFd| 93l f==e gy xe] 52
Aol 34, 315k 8-S AAIBIAL in viveell A H714
AGRAE YAINRHOFGF) &) FreseE Ay 3
AL AAEIATE G-Re3E FU0l4] 2F oA Ay H
AT} FFol2e] e JAsIITE B3 Re3E L
oF 5] SME A A, Hol, dRNAL sk
A= BTH

F VEGFE #2402 3= AEd A Ao tist
G-Rg39] &3 71l gk A7} = ek, a4
e TG R8Ol I AHE AP ETRIS A
Ao gA Fge AR AL FX5ks T &~
FIRol] YT A Z7] Fd Ao oS ATe 3
o WA 2] vk de G-Re3 AElE WA
TAE] MESA], MEOE, AL AT ESt o]
o2 ¥ 29 Al94H, G-Rg3® WIHTA|ES] o)F
S Aoz Fgo 443 ANYL A8t
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°]ZA] G-Rg3= VEGF 93 % S 2495,
AL B35 A5, ©]i= VEGF-Dependent Akt/
eNOS Signaling®] 2Fs}"" %= VEGF dependent p38/ERK
signaling®] 914¥s} | 2Alo]=e] kgl g Eaf W
Ao wol Hr}h

IFL WA ApkaFo] fEE, ol T M2
o] A2-e F# FA vigrT EX w27 ot} G-
Rg3= A 2 Aitad dstollA QIAl A= Alxs
(Eca-109)e} A17gA| ZF Ml ZF(786-0)2] 52418 JA|sl,
VEGF mRNA &g f2]8kA 7HaA 7tk Re3oll o
VEGF A28 HIF-10, COX-2, NF-kB, 72]3. ERK1/
29} INK % HARIA} STAT3E] ¢lAke} 58 Fokah Ajaka
SO = wplE A, AT P A-bEE AE HRe
Akt Aol e AoE A A

up9-2 wulS o] 83 jn viveR} Q1ZHE ] W] A|3
(HUVECs)E AH&-3t in vitro A @AM 4 =55 &
PI3K/Akt 2]&%] ERK1/29} eNOS A% ZAZE 343}slo]
NOE A3z 7148 Ball S FXlehe 302
HAT 22y oA Aol tieir T4 FEE9) 1A
Atol= A0l M Tw3] HERRA et

Sengupta et al-> A4t FEE(extract) SOl I

ok

3 PDA AFEHQ] G-Rb1& HAIA oA G35 Ho
Rgl¥} Rb19] & A B&ol uwlgl 3240l oish =t
go] t2A vebgd F= Urks Zeolth WA g e
2 YA A8, 18 F3 24 & 38, A
24+ Tole FsAINE F4 Faoly o Hololl= E8
7 A ¢ ATk weba s1ekE AR 24l et
olake] g3yt detd e Jorg Bl a5 2EY
AE NS 93 AR oA F2 BF3}He] Fa40)
o 7z

2 Kwok et al& G-Rg3e] @A X8 3E B
3tk 20(S)-Rg3E PlolAE & H%(15 uMyel Al
Hol= E8 AldolA 1A WoMaEe] F2], o],

x
A4S S35k 11 G3= 20(S)-Reg37} 20(R)-Rg3=th
A3 et AL Btk Ed o] a3 FEHo=

AKt/ERK-eNOS 21573 29} 1}o}7} peroxisome proliferator-
activated receptor)-yS 3l wi/iE T BuE e 28
g o]&d A= o] 2] G-Rg39] in viro R in vivooll A
o] A AA|mFe} RtEE AT AHEA FEE
AUTH

M LY N &5

o A8 ofeld A2 FEAEA <3 BT A

g @Aelth o]y st A2 THAIWA “multidrug resis-
tance”(MDR)P |2}l A XL Aol = 7HE] 20(S)-
Rg3e oHAl iAol theh 718 2483 AAas 7L 9L
th. Rg3e= oFe WS 7RI AR Alfols AlZ(KBV20C
cells)oll Al oAl WS Sold/aatx oz g5 oExoz
B AT ZA TP B3 20(S)-Rg39k 20(S)-Rh2 2] R =
APl =52 P-glycoprotein(Pgp)2] <F& 457152 A8t
AL R WA Al Aol Fel ststa Al gk 1A
& Z7MNE Aog AT WA ZS plasma
membrane®)| Pgpe| ] WA} M2y A 4 7
Aoh= WS B-o] At Pepe FYAE wEAIT=
ATP &&F & = 2-g-sh=tl, G-Rg37} Pgpell thal
Aot A o2 AGPFFoRA A9 ME W W=
S A TEY B $-0] H Caco-2 transport assay©l 4]
Caco-2 monolayerE 5t A paclitaxel®] 3 F+= G-
Rg3 #7t &% o|&H 0= F71=1L, Pgpe G-Rg3ell ]3|
A= Jet. T AAFHLH E(MCE-7)2 |23 r=n}
225 o] &3 AlFNM = paclitaxel?t G-Rg39] W85
2 = a3t SAEAL, paclitaxel A 01 8E% 3.4
v 7k A

G-Rg3e| & &5

In vitro, in vivo A8 B3l G-Rg3= U3 A=ZE F3ll
Fdg 7HAAL dthe gRe] SAEC] AN AT =
FAPA AFolA Re3e HIA Qb ofo 2 3iokehA]
BAFEQTE Y 2ot FI e R3] AU 2
AAJEke] 20006 “Shen-Yi Capsule”©l2h= 733
o7 A2 IR T 2=
FE 5 YA AL3IA 718 LA (mitomycin
+Tegafur: MF) @5 Fo3(n=33)2} G-Rg3(Shenyi Capsule)
o] WEFAIn=38)2= FiEste] AAE&3 3 VEGF
T2 WMkE 2AKGE A3 = § 1479 €% VEGF 4|
= G-Rg3 W2 & A F3] o]at= 7Haste] FH
Aol ZsIR e, FUA dEfodtE Fa A T
ST Ao AL FUS W8I T o]
77} 40, 25 7L 24 G-Rg3 ®erollA] frolahA &
G-Rg39t MF ®tame] 282 €% VEGF] Fx& 7
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3-4719] H]AME  H Y(non-small cell lung cancer:
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=&, FEUES 2AIITHG-Re3 10 mg, 2719 &<t s
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T dFaFete] s AR 39 AEES
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d Fol ginsenoside Rg3(G-Rg3)y= 4ke] SRAEHO =
Al FH 2o kol gk Atrt EEs] o] FoRaL 3}
ANl ek Aol HFEoigitt. 2 A dA3 <
TAFAE E3ko] G-Rg3E YA AIEZAFE (apoptosis),
GA|ZAGAA, F2F A E HoldA] 58 HAFI,
AL, ek, daseh, 2, 919 2 2 #HY 5o
Mz A RS S5 BT 2 glollE G-Rg3
= O #H st AsdEe 2deta, Al xS
mediator(CDKs, cyclins), 4|32473< 12} (vascular endothelial
growth factor), &< A Q1 2K(p53, p21), Al ZAFE mediator
(caspase, Bcl-2, Bax), €5 ¥H3- 28 2 (NF-kB and COX),
chul A o] Ak3} & A~ (JNK, Akt, and AMP-activated protein
kinase) @ Wnt/B-catenin signalingS ZH3sl= 2-87]7 0]
AL ek B, H2Zolle G-Rg37F FEA ] F-44-E-
59 sl TS oJAlskaL ekrte] &S 4k
Ae NI = o BAEUTH webA, o] g A+
A= F35te] B u G-Rg3E YAFS] 71sAE AlAsH
5 QAT LS Feke] AANEe] Hasgk 7 A
& 7102 7|tgit)
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