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ABSTRACT : This study was conducted to investigate the antitoxic component in ethanol extract of Sauru-
rus chinesis (S. chinesis). The results were as follows: Generally, detoxication effects by S. chinesis extract
increased in proportion to the extract concentrations. When 8 pg/g dosage of S. chinesis extract was admin-
istered, it showed the highest antitoxic effects in metallothionein induction. After the extract treatment,
body weights generally increased in proportion to the extract concentrations. From the above results, S.
chinesis extract increased metallothionein concentrations and decreased the toxicity of cadmium in rats. In
vitro the antitoxic activity of ethanol extract of S. chinesis on NIH 3T3 fibroblasts was evaluated by the MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide) and SRB (sulforhodamine B protein)
assays. The light microscopic study was carried out to observe morphological changes of the treated cells.
10? mg/ml Concentrations of S. chinesis extract was shown significant antitoxic activity. The number of
NIH 3T3 fibroblasts were increased and tend to regenerate. These results suggest that S. chinesis extract
retains a potential antitoxic activity.
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APH 2 (Z %, Saururus chinesis Baillye= Akl = 31}
Zahe chA 2R (FEAERA) A E2A, fElvRlN e
Aol 2R s AV Auiste (ERA, 1999), M, °l
A%, 55, A7), 94, S, 114, 2, S, &5
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7R 5 A4S gy BuEe] Qo $E94E F2 3§
3} A)E Sof o5l Aol F=o] AA, 7 F4 A
7)ol &4 o7} AL d.o7)A He(e] 5, 1999; WHO,
1977). ojoll & A= Abx 3289 yl=Fl o3 W
EAS FEE] Sl ANxE B3 dREE FE
dlo] A& FZES F1=Hl F54 AFNA AT FA
3 & A 7L=Es MTY 5%, AFHsE SAs,
FI=F2] MESAS 12k AAubyge) RS 7Pt 21zt
&L QP A Q] MTT A wa} SRB AFEAHEE °f
g3 F=Fol g W EAE Friskaat sk
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1. A=

B AR AME Al 19999 7Y 2 FHA W
ErellA AFsted 718 F Aol AMsiTh Aol
AREE A EAIE st s EaEl gkl
Wsttol] Bakslo] gk AMEE F2o) ALga}, ful2
£ &3 EtOHE ARS8 on, 315 A=) 7bguie) 7}
= = EHel A" A9 GRES AMSI L, Cd
FHF8A 2 Sigmadl S ARSBIT. Aol AM-E 24}
717 Aoz AHle] Fa4-8 A3 AAR £ A
43l9d o, A Fujofel]l AR5 MEM(Minimum Essential
Medium), fetal bovine serum, penicillin G, streptomycin,
fungizone A]2F2 Gibcod] GRF°|l2m], MTT A& 3
SRB Aol AHEat AFE SigmartolA] Ut A
22| wljokS CO, incubator(Shellab Co., U.S.AYS 223}
QAL A ZFE] AARE Turkd FAAE AMEE1S
H, "r)74-2 =] (Inverted Microscope, Olympus)
S AHE313IY. MTT Agk 2 SRBR 2 ELISA reader
(Spectra Max 250, US.AYE A3l

2. HESE

Al 2AHH 552 Y3 s APEE
AR ARSEE A F 6~8F 2] Sprague-DawleyA
AF w72 AFL 15020 g2 AHESlIeH, 153y
2] &3rE717E Fkell DA RS A sle] AARA
A FERF Al ARgBlg o, AR 2% 2242°C, &
B 50+10%] SEARSACIM A4 A4S 2w 17
3 srleld e ook AlEE T3 pellet ARB.AHFA)
o 5 AHEA AFE ¢ RS 238 T
2w, AS7IZHE 7|17 472 sl

3. e} =H|

E A7l AR Aol AhilzE g 35A] wkEE
oA HH, APZE A Wo] S F Az Ak
Z 50 g 1,000 m/ FEZeATe)] B o eke-S 250 miS
718t F, AF2ol M 244]7F 4L stiringdt ¥ FE3ll &
FEZ AZ 50 goll 250 mEE- do] 75°Cel A 447k Bat
BF FE30c). o)} Zo] Al W HMEale] P 2B
< 0.4 um HE](Advantec. No 5B)E FH¢ted}st 3 o=}
HE AFTESH7 2 A5 ST A% olekd 355
1240 g(827%)% Ao, B FZE 10.774 g21.55%)S
At o] FEES "ol w) Bl 3]4sted ALgsiglt)

Table 1. Dosage of cadmium and extracts of S. chinesis in rats

Group Cddosage  Saururus chinesis Baill
(ng/g) (ng/g)

Control Group 1 0 0
Cd control Group 2 4 0
Group 3 4 2
Water extract ~ Group 4 4 4
Group 5 4 8
Group 6 4 2
Ethanol extract Group 7 4 4
Group 8 4 8

Experiment animals were treated with cadmium and extracts of S
chinesis by oral administration.

4. IIEE AU &Y= FZo £0f

Aol ARS8t FF4-2 cadmium chloride(CdCl,; Sigma
GRu)ol™, Abxo] B3} oehe 3259 rat?] 19 A
T Fol &2 Table 13} 2o, HTFe 1 13 &
AR, 177 PR 452 A3 sl o (Eaton 5
1982).

5. 8% #7|Uel =g 55

AY 247 AHE A7) AFHE AqEHEZR wlF A
713, AR s AEsl] 33k SRR 33 Al-sl,
ZAFAAZZ1(110°C) WellM 24417F Z12A1Z] F, 200°C hot
plate’oll A Zpzh AL, SAE, Bl GRS o] 837 54
el 2J3le] f71EE #4713, 25%2] ammonium
citrate$-%4 10 m/%} 0.1% bromothymol blue(BTB) indica-
tor & 2-34k2- 31, o] o] Aol HA)oz
3| 7}A] ammonium hydroxide 82822 F3}A1z{H.
7]l 10 mi2] 40% ammonium sulfate 8293} 10 m/o]
sodium diethyl dithiocarbamate(DDTC) -§2-& Y Az}
A EE F 582 AR O, 20 mi2] methyl isobutyl
ketone(MIBK)Z-& 7}3laL £E ¥ wx]3t o8, MIBKS
2 #3led 120°C hot plateA}oll 4] FAAA 0.1 N HCIE
438t ¥, wave length 228.8 nm, slit path 1.3 nm, lamp
current 9nm®] EAZ7So|A JAF4B= A (Hitachi
Z-5700)% °]-&3ld A7IHe sl=F TS A

6. EF ZI|LH2| metallothionein?! =T =X

Onosaka 5(1978)2] Blell w2} 23] 29| metallothion-
ein (MT) 7} AAZAE 0.5 g F3le] Aed] A5
2 M- o, 0.25 M Aek8-e-S- 71slwA] teflon glass
homogenizerS- o]838l] F2]o] FA3Z} HEF 3jglon,
4°CollA 2087 AAEE]ste] MEANL A} Al E



0.2 miE 0.03 M tris-HCI(pH 8.0) $¥5-8-Yo] 713t ¥,
10 ppm®] CdCl,(standard solution) 1 m/Z. E3}A]7| 3L, A
2ojA] 5E7F wiokslade). 7)ol rat RBC hemolysate
02 mFE 713t} o] 7k=H3t MT )99 EE bio-
ligandZ A|73kaL, 100°C &8l 127 AXAIA Cd-
bound hemoglobing ¥MAIAIZ] F, AlFelsle] NS
FHslgrt. o]el3ko] rat RBC hemolysate A7}2} dx]]
2 AAEE $AE 33 uHEsE F ug MT #8355 &
gsle] EAGE. FEAHQ MT F= AAR 4AES
FxAel o) AEd 7I=ge] FS 7|22, MT EA1#
6,050 g B 7FEH 6 g AP T Z R kst
Z2] g @ ugMT 555 FA5%H.

7. HEEH

AYFE dai ARAALE FE ABFRY 71
w2 28] FAslsic.

8. MZuiek

ZAT A8 FA] 4°C YASIe] A Asidelr) AR
Aol dehg2 FEsAsldT 47t 1 I(mgm)E 34
g Al BE AYsse] 4F3EES 104 serial dilutiond}ed
10°~10° mg/m/ =% Al A8t Az 58
of T3t HEAL-L =As}y] 2sled, NIH 3T3 AH5
A ZZ AR-slgdc). okl © 2 = MEM(Gibeo, U.S.All
10% fetal bovine serum(Gibco, U.S.A)3} penicillin G (25
unit/m/), streptomycin(0.25 ug/mlyE H7}sled AR}
ZF HES] Wik £X 37°C, FE 95%, BAPIA Fx
5%2] ¥l°7](CO, incubator, Shellab, U.S.A)S ARE-3}%
o}, Al8]-S- 9)3)e] ulok3l flask®] HMEE 0.25% trypsin®
2 Aelst, Twkd H7AAMNE °l83ld, AES7}
5x10* cellsmlP} H =5 A EHFA-L wHEQoH

9. MTT HEEMHY

Mosmann(1978)2] Hhol] wel M EE 5x10* cells/well
o] HES 2Asle], 1 mP4 24 well platesl] 2535}31, 24
AlZF wjekslde}l. NIH 3T3 A Eel o8 sh=Fe
MTT;,(midpoint inhibition value) == AAsIgc} 4
BE9 A9 ellEes TRl d, wekintez u)
ot & W Z2E, MTT, o] 71=F3 wjokj oz ujok
3 & MTT,T, MTT 3 22t Az 58
10°~10° mg/m/ =5 wieFoll Yol, et & U
Lo sjod 48AZF Bk Wi R F, B AR
MTT(Sigma) 50 pg/m&}t 3% wFdE welld 1 mA
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Yol 3A17F wjeFstdet. wiek F wiFH-& W=l dim-
ethylsulfoxide(DMSO)E 2 ml/well¥ Fo] 5¥7F Ao ub
2F, MTT formazans £33t ¥, £33 <A4 ELISA
reader(Spectra MAX 250, U.S.A, 520 nm)E §35% &
b, MTT e HLstsd et

10. SRB H& MY

Skehan £-(1990)2] BPHel| we}, MEZS 5x10° cells/well
o] F 5 FAsto] 1 m 24 well plates]] FF311, 24
A)1ZF wjoFalsict. NIH 3T3 Ad-fr8H|Zol dist sh=fe
SRB;, 5 =5 ZAsiedel. MTT A=) uwpa Fd3h
HEF, SRBw U AlFTOR 3o APillx 25F=0
A7 gl vioFHol Al 484]7F wiFt £, wiofl S W23l 5
3] AlA3F $- 0.4% sulforhodamine BE 200 u# *7}s}
of 1A]7} B3t Aol HEA)8F vk, 1.0% acetic acid® 5
3] AAsls A3 Axstedel. 10nM Tris base® 2
g protein staing ¥ ¥, FREE F334=A ELISA
reader(520 nm)& A3l SRB - B wsleict

1. MESl YeEnEY B

Fargu7 e s NEE WFs) 918k, NIH 313 A
FEME= MTT A8k 2 SRB A 317] Aol =3
nA oz FEslal, ARRlE Eedslgich

12. SAEE iy

AgZFe] A A= Student’s t-testE ©]-4-31%
om, p-valueZ} 0.05 wIgkd A-F feldt Aoz B}
At

m. #23 ¥ 0F
1. 8F MEU cadmiuvm =

AR 7H=E TS 4pgesh APUR FEEE DS
=y WEsle] AR AR F, 7 AT A
FIERe] FEE Fig 13 Zoh 7k=g3 APz £ o
g FEES TP oM 7l=Ee TEE
2.04+£0.28 pug/ge2 vepgen, 7k=g dE2elA
T 18.24+1.93 ng/gC B YehdoielsE £, 1995). A
Hzo] 3 vk FEE AT Folde] FEE
AF A3 7E=F T2 AR Fk=gel] 9 el
Wb AAHAG. Abze] B FE2E0] 7T T8
4 ug/gl A 16.88+0.81 ng/g(92.54%) (p <0.05)} 8 ug/g
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Fig. 1. Concentrations of cadmium in kidney of rats treated with
water extract (A) and ethanol extract (B) of S. chinesis (SC). “The
values represent the meansstandard deviations for five experiments.
Experimental animals were treated with cadmium and extracts of S.
chinesis by oral administration. Significantly different from the control
values (*p < 0.05, **p <0.01).

oA 15.43+1.08 ug/g(84.59%) (p <0.01)2.2 BA o=
frelAdel vebsdet. Ahzo] ofelg FEE AT Fo
So] 4pugeellAl 16.15+1.41 ug/g(88.54%) (p < 0.05)S
2 FAHLE frolAde] velder, 8 ugelM Ft=F
o] ZFAEIE 14.86£0.91 ng/g(81.47%) (p <0.01)3
71 $3t A9 2odvt Ahillzo] oekg 28] 3l
o AN Ft=Fe] F=rF £ 25 Ho 9z 3t
By S

2. EF ZIEY cadmium =T

AFNA 7I=F T 4 ug/gdl A8z E3} ofuke
FEEE D5 B Hadl] AT F 4 AYE
X2l 2 Jl=F F=E Fig 29 Y 7I=EE
AR E E odlehg FEES TGS oM 7=
Y FEE 3.04:040 pg/eo 2 WA Jehdohess
<, 19935). APzl & FEE0] 77 Foidafo) 4pg/g
oA 15.38+0.41 ng/g(85.73%) 8 ng/goll A= 15.13+
0.90 pug/g(84.34 %)X FAA- (p <0.05) 2. F2jslgle
o, dekg FEEO] FoIE8Fo] 4 pg/goll e 15.20+0.09
Hg/g(84.73%) (p <0.05)2} 8 pg/gell M= 14.91£1.12 pg/g
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Fig. 2. Concentrations of cadmium in liver of rats treated with water
extract (A) and ethanol extract (B) of S. chinesis (SC). *The values
represent the meanststandard deviations for five experiments.
Experimental animals were treated with cadmium and extracts of S.
chinesis by oral administration. Significantly different from the control
values (¥p <0.05, **p <0.01).

(83.11%)2-2 FAHLE 4 (p<0.01)S X} Ab
Z = P ollwkE FEEL] 77 T8 o] 4 pug/g olite]
Ho, 7k=go) gk sx) A4 IR gE AEE B
At

3. 85 MELY metallothioneinl] SE

A1 metallothionein®] 5%+ Fig. 33 Zv}. 71=F
H Az B olekE FEES T3] @2 ZellMY
MTS] FE= 0.1240.13 ng/ge 2 vehde 7l=F gz
T2 MTFE 0214001 pg/gl2 Jelton], Ahulxo)
25 odlghE FEEY AT Foligo] IVRESE AR
W MTeFe] 5713150t Al B 589 AT Fof &
2ko] 4 pg/eellAl 0.24+0.02 ng/g(14.28%), 8 pg/eol Al 0.25+
0.02 ug/g(19.04%)l14 BAIZSZ Fojdo] ehdon
(p <0.05), A&hg F2E9] Fol43Fo] 8ug/golr 0.26+
0.18 pg/g(23.81%)014 A2 F24 (p<0.05)0] 1}
et APz E FEEY] Fodgafo] 4ugp o] FelA
= B4 gk we] &) B4 velyion), Fo8
o] 2 ug/eell M 3 ollghg FEE] BAIYe] B
we] &7} Vehdd.
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Fig. 3. Concentrations of metallothionein in kidney of rats treated
water extract (A) and ethanol extract (B) of S. chinesis (SC). “The
values represent the mean+standard deviations for five experiments.
Experimental animals were treated with cadmium and extracts of S.
chinesis by oral administration. Significantly different from the control
values (*p < 0.05).

4. &3 ZIELH metallothionein®| &=

7 metallothionein®] 55+ Fig. 49} 2o} 7l=F
I ARz B3 olekg FEES FoshA] o2 Follxe]
MT9] =+ 0.12+0.01 pg/g 2 Jepgter, 7l=F o
27 0.19:0.01 ug/ge = velyteth. Az £ olehs
FZEE AT FAT AF, AR 7l MT ¥
o] ¥ol| H AHE g, MT 422 7l=% 5
Aol Hgt Bl Byt e s o AddEn. Az
E 3259 AT Foi43F] 2 ug/eelME 0.2120.02 ug/
go = oleh FEE9] 7Z9oAE 0.20£0.01 pg/gSE vt
e, Az B FEEA FE=F S Ad delEs
7} A Jepgeh. B3 dekg FEE 2T T3]
dugg oML FI=F SAel digt Wit F
F2E BT 722 A Ny Az B FEFC
AT FosEr} 8 ug/gollAl 0.24+0.02 ng/g(26.31%) 02
FAAR fojAde] vehtem(p<0.05), AHE owt
£ F2E9 AT Fofgo] 8ug/gllM 0.2420.01 pg/
2(26.32%)°.2 FAH R {oX(p<0.01)0] A e}
et
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Fig. 4. Concentrations of metallothionein in liver of rats treated
water extract (A) and ethanol extract (B) of S. chinesis (SC). "The
values represent the meansstandard deviations for five experiments.
Experimental animals were treated with cadmium and extracts of S.
chinesis by oral administration. Significantly different from the control
values (*p < 0.05, **p <0.01).

5. A= Hsl

Az B) kg F2ES ATTT Y F

—a— Group1 —e— Group2
—A— Group3 —w— Group4
200, —o— Group5 —<— Groupb
—p— Group7 —e— Group8 * %/ -

1904
180+

170

Body weight (g)

Day

Fig. 5. Body weights in rats treated with extract of S. chinesis. *The
values represent the meansstandard deviations for five experiments.
Experimental animals were treated with cadmium and S. chinesis
extract by oral administration. Significantly different from the control
values (*p <0.05, **p <0.01).
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AWM= Fig 59 2. 7k=E9 AME £ 9 o=k
ZES B GL FollMe FFY AFe] FE3]
el e Holow, FIEFT Foidt 315 o] A
M AFe] A T] FtAsls TS Ba). o A
FI=Fo] dgt F5202 <ldle] AFo| sk AHE
o} &= qic}, Az E 9l oekg FEES AT T8
F 15 7= AFe] F71sle vkl HUARL, 25 ol
FHEL FFo] Frbsh= AR B9t o] A= 2H
9] 23 o] FRE FI=F B gt welart FolA
= 7oz g Abilx oekE FE2E0] = FET
B} A2 ksl Adke] ¥A viepdond, Foi7]7t
Eqb oehg FEE) ol SugglMe = FE5E
9] AFZ7RG A el o= IFY st=F 54
o Wt EAL k3t Bl o}, FI=F AES
Aete] wiES A7) ol AR,

%—_

=
©
]

<

6. MIT HEEMY

NIH 3T3 ASRAZE 35E 7l=foes A2
% MTT ¥ SRBY F4=E A5, =79 4%
2 100%Z s}e] wlo|m 2B kel W FHEE A
oz 24% Az, MIT ¥ SRBS] $4=E 7I=89 &
Tof| 9Fale] A, 1C,3] MTTy 33.04 uM
T SRB50:2 54.72 uMe]%ich(Han ef al., 1998). MTT A
FRAW S o]43le] MTT $=F 343 A, iz
oeke %29 107 mg/mi(87.03%) SAALE felAd
(@ <0.0D)7 10° mg/mi~10”° mg/m! s=A FA = 2
AH(p<0.05) = 7F=F Bl gt el aaE veil

40 4 AT - Efhandl exract
) 7y —a— SRB : Ethanol extract
—a— MTT : Water exdract
35 4 —w— SRB : Water extract i
e e
3.0 4 1 1
© i - ‘i"
§ 25 4 . & % "
© /
2 204 . .
[+ * * - %
2 st
< 1.5 4 /
1.0 4 o *;‘
N i L
05 | T *
0.0 T T T

Comol  Cd,  0° 10°  10° 107
(mg/ml)

Fig. 6. The MTT and SRB absorbance of extract of S. chinesis on 3T3
fibroblasts treated with cadmium (MTTs, SRBs). Cells were in-
cubated for 48 hrs. The cells were harvested with trypsin-EDTA. “The
values represent the meansstandard deviations for triplicate experi-
ments. Significantly different from the control value; *p <0.05, **p <
0.01 ***p < 0.001 (Student’s t-test).

o Az B 2220 4% 10°mgmi~10° mg/m/ 5%
oA 82.59%~74.06% H$1e] BAASE 24 (p <0.01)
9= FI=F EA) g Wl EAES Veigen, dubd
oF Az 220 vy} ZUIg| wet It F
7yl en, Fl=F SA) e Welaaprt St
Az B FEEo] olekg FZER 7I=F A ol
g vl &7} ozt Ersted, B 5589 107 mg/ml T

Fig. 7. Inverted photomicrograph of NIH 373 fibroblasts treated with
MTT for additional 3 hrs after incubation unmodified medium
(control) for 2 days x200. Most cells had abundant cytoplasm and
formed round shape (1). Inverted photomicrograph of NIH 3T3
fibroblasts after incubation in the Cds, concentrations for 2 days x200.
Most cells were formed round type and number of cells were decreased
(2). Inverted photomicrograph of NIH 3T3 fibroblasts after incubation
in the medium containing Cds, concentrations plus 107 mg/ml con-
centrations of S. chinesis for 2 days x200. Most cells were showed
regenerative and number of cells were increased (3).



EoAM FI=F FAO Ag W&t 24 el
7. SRB HEEMY

9] el sulforhodamine B protein®-a 43}
= ubgel SRB AFEA WS 0|43}, SRB F=E 54
g As} MTT sxol|Ae}h o], Az ofehs 3552
10” mg/m/~10" mg/ml =M BAIH 2 5214 (p<0.05)
U 7I=F Sl At Wl 5345 vepdet Ablx =
FEE) A5elME 10’ mgmi~10° mg/m/ FEA F2
A <0.001)°] vepgtor, ZE TR otE F2E
o] Ft=F Aol it W&o} A veldeh(Fig. 6).
HY R el 2fjt A% oekg FEET & FEES
=g EAe dgh Welads FEEY T3k o
2}, e FUtet I welEaE Skskle, %
Eo] M3P= SRB AHEANY 2ok MTT JEAgel 7l
7 Zrashs S 2 4 g Han et al, 1998).

8. MzZo| HEHO|EY 4

Az} spEtain] A M 2T 2487 wiek
3l well Biete] 53t -8 2= WS-8 02 32 o
9, NIH 3T3 A2 EEe] F35] Ik (Fig. 7-1).
IC,(MTTs, 2@ SRB )2 7I=5-L 28t For= AlE
7t Zaeidar, MEe] eyl Yo siE WIyEs
FAFS B 4= leloH(Fig. 7-2). ICs, =2 7F=83} APy
Z oghg FEEE A3 Folre ICzell vlsked Al
X7} Z718kaL AR AYe] FEEITH(Fig. 7-3). ol&hE-
FEEL o83, =g Wl EE A% Xavl 9l
of A< vl@e & 5 glovt, B AgAe] o3,
FE=gol Hek AESAE A ogkE FEEe] oA
3= Wl aa) Sls A oE A} o] Az ok
< FEEC) sl=Fol AN 5EAe] TaH] USSR
22 HeiEe] FAsEql W o R BAFZE 7Yt
= xS A& Agel

v. 4 =

AFoNA FI=F AT T, AR E Y oERE F
EEE AT T3 F II=F A6 gt g Eae} 7}
EFo] NIH 3T3 Af5M 2ol v|x= AE5A S AR}
I, FF=F IC(MTTs, ¥ SRBj el 23t 4%l NIH
3T3 AFEAM 2] Wl &) d3le] w33} 22 A4S
A=

L. FHelA AZ & FE2E BT T8 371

Y55 7h=F S AN WelEL Friskgom, A
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Wz B FEE] g F2E B0 71=F S A
gk el Eabr} ok ¥A vehstel. R e A
7h=g S A7 Welasrt A viebat

2. 40z & oebg FEES AT ¥ 2F
AT} g A MTE] = AdAelx Beh gl
T AT B9oy, F FEEY T £l g
o]AfellAl MTS| Aol Frlske AdE B+

3. 3F ] ASHEE ¥y Ax E F oeE FEE
o] AT Fo8Fe] I/NETF, PHY AT I}
3= ARE Holovt, 25 o] Fell= A 7P ¥4
vehidt.

4. MTT % SRB ¥4 WAt widst 5 o
ZF, AESAAAY 93l AAE IC,, T =9 7I=F
B Az & FEES vkl Hol widd vo AR
ToE FRte] AYskanh. ZE 2 TYT 236
4827 R F, MIT 4% 9 SRB v=& 343},
FeHanAd BEAS AAEH. AR & FEE]
MTT 5% 3 SRB =l A4 fod e
A EHE vepl o, o nhE FH=C] W= SRB
Aol MTT AsAyEe WUzksk ik
A £ 4 Al B30 S = Az A
Aol Felakit.

o]z} o] Ao} AF NN Az B Y kg
FEE0 AREAE S B2, A E R C=E
FEE AT TSt S 5 7k=F 54 |
g el EIE HYjon, & FEEHY o FEE0
W Ea} o) fpdisl e, 7t=E S osteq &
A€ NI 3T3 AfF2A2e] Y&} Qe Aoz &
5o

HAte| H&

o] =E-& QBdekm @l BK 21 ALdAIQe oo
o|Rolg.om, olo) ZHAkgI}.
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