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ABSTRACT

Objectives : The purpose of this study is to examine the antioxidant effects on male mouse reproductive cells of
the extract of Platycladi Semen,

Methods : The extract was studied for diphenyl—picryl—hydrazyl (DPPH) radical scavenging activity, cell viability
by a modified MTT assay, the effects on HyOs—induced cytotoxicity by MTT assay, lipid peroxidation by
malondialdehyde (MDA) formation and super oxide dismutase (SOD), respectively.

Results : The results showed that the extract scavenged DPPH radical in a dose—dependent manner by up to
74.87%, The cell viability of the extract was within 72" 96% on Leydig cells and GC—2 cells at concentrations
of 1, 5, 10, 50 and 100 ug/ml. The hydrogen peroxide—induced cytotoxicity of Leydig cells was protected to
72.09% by the extract at concentration of 100 yx g/ml. The hydrogen peroxide—induced lipid peroxidation of
MDA formation was decreased to 1.80 and 1.65 nmoles/mg protein by the extract at concentrations of 50 and
100 # g/ml. The extract at all concentrations, SOD activity was not significantly changed.

Conclusions : In conclusion, the extract of Platycladi Semen has antioxidant effects on Leydig cells and protect
male reproductive system against oxidative stress,

Key words : Platycladi Semen, diphenyl—picryl-hydrazyl (DPPH), MTT assay, hydrogen peroxide (H2Os), lipid

peroxidation (LPO), Leydig cells
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ool 89 AAFAETE oA AE 2EHAE
AABHe AL in vitro oA T3, 2,2— diphenyl
—1—picrylhydrazyl (DPPH) radical scavenging activityS
cell free’deolA F=3Pstglom, AL S B4 Az
GC—13} GC—-2 cell, Leydig cell, Sertoli cell 5& o|&3}
of AEgO) B FTS AU, e AnE wee
2 Hde" Az i3t hydrogen peroxidel® A} AE
A5 FHAT F S AEstq FE2EL SHIFS
™, AEZ ZAAR AstE &Aoo 2 HRAISE lipid peroxide
(LPO) XA} super oxide dismutase (SOD)Q] FAH=
E ST EN T B AANE gt 4t aat
£ dste] g3t ZIE 4olvlol Bashks vloltt,

4 3

L A= = 717

1) 2kxH

2 AFolA AHSE M= Platycladi Semend F=H4it
02 MNEEHA FHET AVlEs FeIHALY g
AR Bote Fste], AIdign HEAIFE wAdA ¢
BEHHE vlx ARSI 81 & ARESIGoH, YR B
#atqirt,

2) A=22| =X

M= 150 g& AgsH $3<= 34T # 1A
3,000 ml¢t A ol 90 & <t .
olg3ta] 100C 7Hrto] &7} Arsdle] golo] R
2RE 90 £ 5% 7tEste] &S th, filter paper®
& Aet AFAE rotary vacuum evaporators ©|-&3}to
FEAE Ak o] FFAS FEURIIE o8t A=
LS ARE ARSI, $84x 3282 334 g2
Rom, FE 22.27% oIk

ne

2. Cell culture

1) M= 2 A

Aldof AMEE AIEFE= ABFQ GC—1 cell(spermatogonia,
mouse), GC—2 cell (spermatocyte, mouse), Leydig cell
(Leydig TM3 cell, mouse), Sertoli cell (Sertoli TM4
cell, mouse)2A] America Type Culture Collection
(ATCC, USA)9|A U3ttt Dulbecco's Modified Eagle
Medium (DMEM)3}+ Fetal Bovine Serum (FBS) 9
trypsine—EDTA £-& GIBCO BRLA} (USA)oA FLAstAL
™, ascorbic acid,

2,2—Diphenyl—1-picryl—hydrazyl

(DPPH), hydrogen peroxide,
[4,5—dimethylthiazol-2—yl] = —2,5—diphenyltetrazolium
bromide (MTT), Dimethyl sulfoxide (DMSO), sodium
dodecyl sulfate (SDS), 2—thiobarbituric acid (TBA),
malondiadehyde (MDA), n-—butanol,
Sigma (USA)OlA FA= o AR&E| ATt

tetrazolium salt 3,

pyridine S9|

2) MIZ= BH

Z4Zr2] cell line2 37C, 5% COy ZZA|A 10% FBS,
penicillin (100 z# g/ml), streptomycin (100 x g/ml)o] A
7}el DMEM HjX2 wjF= it cell line2 75 cm? flask
(Falcon, USA)ollA 3] S419 & v 3¢ 7HH2o =2 uf
k|22 EH-E phosphate buffered saline (PBS) £9iog
Rol& F 50 ml flask B 1 ml9 0,25% trypsin—EDTA
SAE Wu 37CoA 5 B2 Biste] AZE @3ste] A
o) wjstch 292k NEZE 10% FBS7F FH7ME DMEM
Hiekel 10 mle] FHAIZ g =R viFEr] (50 ml
culture flask)ol &4 1:109 split ratio®2 CO; vi%~]
(37T, 5% COz)°llA vFatATE.

3. DPPHo]| 93} radical &4 Zg9] &34

DPPH9] 9J3t radical scavenging activityS &obE7|
st F2Ax H ABRE FFF 5994 1, 5, 10, 50,
100, 500, 1,000 u# g/mlo] H=2 A|HS XAt IA
Z2FO 2 ascorbic acidE A& 22 =2 ZA5HATH
96 well microplate (Corning, USA)°| %<2 ethanol®]
=21 0.1 mM DPPH®} Zt 5=9] A|dE 7kt & & &5
of Hol & ¥, A4 30 £7F WA T microplate
spectrophotometer (Molecular Devices, USA)E ©]-&3}4
517 nmolA FTF=E =A3Yrt Radical scavenging
activity= TS FAle® AAEQc DPPH  radical
scavenging activity (%) = [(AB—AT)/ AB] x 100, AB-—
absorbance of blank sample, AT— absorbance of tested
extract solution,

4, Cell viability &%

96 well plate®] 1x10° cells/ml9] cell& 100 p 1% ¥
I 37C, 5% CO, incubatorollA] 24 A|7FE<t vjokst = Y
AE v HjoEA|EZ FHE PBS §dHoa Ho|Fgth 7
S 9ol wix|e} PBSo| <9l A& 1, 5, 10, 50, 100 g
g/ml& Z+ wellol]l Hzjsta 24 AZF wjdsiict wjgo] &
U7l 4 AZE #efl PBSO| ¢l 5 mg/ml MTTE 20 u 1¥
Zk welle]l At & Rulw YR 2FAZ] T Y|
7 5% 22 2HoA wiekstath wigdE AAT
DMSOE 200 ¢ 1 A3 & 37CoA 2 ARF @3
microplate spectrophotometers ©]-&35l% 570 nmojA]
FI=g A5

Cell viabilitye th 422 A=<}

gor o Hor >

Cell viability(%) = 100XAT/AC, AC— absorbance of control,
AT— absorbance of tested extract solution
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5. Hydrogen peroxided] <& Hx=%
cytotoxicityoll &t MiF{=9 B3 a3 &3

96 well plated] 1x10° cells/ml®] cell& 100 p 1& 4
3 37T, 5% CO; incubatoro|A 24 A|7F F<2F st =
WA S w3 siFNE BEHES PBS fdoZ HojFnt
PBSoll =<l zkz+e] A& 1, 5, 10, 50, 100, 500 x g/mlx}t
FBS free DMEMo®|| %=¢l 50 4 M HyO, < Z+ZH9] welloj
At & 4 A7 wiekstaTt skl 2d & WiAE HEL
PBSE A3 & PBSO| &%l 5 mg/ml MTT 20 u 19t
FBS free DMEM 200 y 1& Z+ welld]] A3 & &ZolE
IU2 gk F 4 A7 B T2 2AofA] wiekstact. By
FAS 2FE AA DMSOE 200 ¢ 1 A & 37CA 2
A7t W2 & microplate spectrophotometer® ©]-&3}o]
570 nmol|lA FF=E SAHATH

6. H¥{=°] LPO B4 uX= ¥ 53

100 mm tissue culture dish (BD Falcon, USA)°j
3x10° cells/ml2] cell& 8 ml # ¥i 37T, 5% CO
incubatorollAl 24 Azt wjFet F wiAE waL wjAlE
HHE 1X PBS 4o =2 Mot 1X PBSY| =% Z+zt
o] A]& 1, 5, 10, 50, 100 g g/ml¥} FBS free DMEMO®]
=2 50 4 M HoOx& Z+ZF9] welloll |3t 24 A|7F 5%
vjeFstaTh vigAS AAT AEZE 1X PBSE 2 3 A%t
B ATgAHE o] 83ty lysis buffer 300 x 15 €31 FoW
o AlZE YAEY st AL FHekr A5 F9 1
u 15 3 @A A5t 15 ml cornical tubeo] Z+
S A8E Y3 0.1 M PPB (pH 7.5), 8.1% SDS, 20%
acetate buffer (pH 3.5), 0.8% TBAZ A3}t 95T
Al 1 A|ZF B2t incubation A|Zl & running wateroA 4]
Ftl. n-butanol : pyridine (15:1)9 EZgHE 715t &
vortexing ¥ & 3,000 x gollA 20 B7F YAEE sigoh
532 nmolA FSHe FF=E S MDA e
free MDAZ EFA1S 8t ALt

7. SOD 8= &3

100 mm tissue culture dish (BD Falcon, USA)ef 10%
FBS, penicillin (100 U/ml), streptomycin (100 g g/ml)
o] #7}E DMEM wHjixlo] &g 3x10° cells/ml2 cell&
8 ml # ¥tk 37C, 5% CO; incubatorollA 24 A7t Hj
&t & HiAE B SPNE EHS 1X PBS §9o=
AolF:Qlek, 1X PBSO ¢l A7) A& 1, 5, 10, 50,
100 g g/ml¥} FBS free DMEM®] %<1 50 ¢ M Hy0-& Z+
7] welloll AEstar 24 AIZE viFsiant, viFHS AAS
A3ZE 1X PBSZE 2 3] $A3t & lysis buffers 7}l
ATHHE o]t FojWth o|AL 1.5 ml¥ eppendorf
tubeo] Eol 12,000 x gollA 10 Bt GARF 3slo] A
AE FHtr ASd FY 1 15 Hol| dHAS HFSHA
t}. 50 ml cornical tubeo] 0.1 M NAHPO, 0.1 M
NAH;PO4, 32} &5 EDTA 0.1 M HE=% H7lste] pH
7.89] 50 mM phosphate buffer (PB)E = 3 0.1 N

NaOHel 5 x M xanthine& %53, 1 ml PBo|
cychrome CE A7}8l9 solution AES ARSFTh TS
0.1 mM EDTA”} 37}l 50 mM phosphate buffero] 0.2
¢ /ml xanthine oxidase& g} solution BE A&t}
solution A 870 p1¢} H=E 2 sample 20 g 19}
solution B 20 # 1& 42 & 550 nmolA 3 ¥ 549 &
F= WIS SASIITh AIESY SOD /442 0.05712.5
units/mg SOD proteing ARESle] WHE FHEIAS o] 83}
o] A3l SOD A= 1 unitE FY3 w3 A5}
A 3 & &% 543t chromogen®] B4& 50% Ha
= SOD ¥o= A3t

8. $AIA=
AYAPHL Hdx + EFLX (Mean = S.E)E LY

Fon, oI AFFIe] HFe Aol:  Student's
t—test2 HASIY p € 0.05 & WE EAFe=Z {3t X}

1. M9 DPPH radical &4 &4

WY = W DPPH radical &7 #4& =
A7} ascorbic acid®} L BF = oJ&FoZ DPPH
radical 27 &4& F7HIHY. M2 2427 5, 10, 50,
100, 500, 1,000 g g/ml® =i 0.55, 9.65, 25.65,
38.24, 74.87, 72.23%2] DPPH radical A4 A< &
WAt (Fig. 1). Dose—response curveZEE A&E 50%
9] DPPH radical &7 Z4L Ushls IF=9 5=
(ICs0)= ascorbic acid’} 0.006 g g/ml, ¥F—< 160,929
¢ g/mlo] ek,
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Fig. 1. DPPH radical—scavenging activity of the extract of
Platycladi Semen (BS). Values indicate mean * SE. of three
replications.

2. Hit{=o] cell viabilityd]l v]X]E A3k

MIF=0] cell line® A% 4 F4l A= %S 54
8t7] fIste] MTT assays 35tHch. #H2Y == 1,
5, 10, 50, 100 x g/mle] HY ol st ZA3FAT

Mol st GC—-1 cell@} Sertoli cell> Z|A
63.87% @+ 67.73%2] cell viability® YEMATE. GC-2
cell®] cell viability«= Z}Z} 95.89, 89.24, 85.73, 75.09,
81.78%=%, Leydig cell® cell viability= 2tz 81,25,
77.44, 72.03, 73.14, 83.34%= e}
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Cell viability A¥A7} #{=2 GC—-2 cell?} Leydig cell
off thsted A= =/4do] gle ASZ WAHIY (Table 1).

Table 1. Effect of the extract of Platycladi Semen (BS) on cell
viability in GC—1, GC—2, Leydig cells and Sertoli cells

Cell type GC-1 GC-2 Leydig cell Sertoli cell
Group (ug/ml) | Cell viability (%) Cell viability (%) Cell viability (%) Cell viability (%)
Normal 0 ug/ml 100+1,27 1004751 100+4,39 100+0,21
1 ug/ml | 83,39+7.59 95.89+11.16  81.25+6.39 84.77+0,13
5 ug/ml | 73.42+2.88 89.24+8.92"  77.44%8.55 73.94+0,10
10 ug/ml | 63.87+£9.02"  85.73+7.78"  72.03+348"  71.87%0,07
Bs 50 ug/ml| 69.04+867 7509+860 73144234 67.73+0,11"
100 ug/ml| 84.83+5.09 81.78+10.92" 833442137 68.45+0.10 "

Each cells were treated with BS at 37°C for 24 h. Each values
represent mean + SE. (n = 6). * Significantly different from the
normal (* : p ¢ 0.05, **:p ¢ 0.01, **:p ¢ 0.001).

3. Hydrogen peroxideZ X% -cytotoxicity
o tig M9 FAstas}

GC—2 cell¥} Leydig celloll tigt cell viability A3} &
Aste] hydrogen peroxided| 23 F%=¥ cytotoxicitys
=As5nt,

GC-2 cello|A] th=79] cell viability 57.9%2} B]|25}
MW=L ZF2 47,97, 46.78, 53.52, 48.76, 53.94%2] cell
viabilityS  YEM o] hydrogen peroxideZ2 FE=%H
cytotoxicityo] gt FASEINE ehfA] gt

Leydig cellolA] hydrogen peroxide® *|2|3t tj=2a2
Aol Hlate] 48,0292 4-olaHA cell viability7} ZAst
o, HF-L2 100 ug/ml FEA 72.09%= F2l3t 2
eIyt Je A2 vEigt (p € 0.001, Fig. 2).

100 (wgimi)

Fig. 2. Effect of the extract of Platycladi Semen (BS) on hydrogen
peroxide—induced cytotoxicity of Leydig cells. Leydig cells treated
with BS were incubated in the presence or absence of 50 u M
H.O, at 37°C for 24 h. Each columns or points represent mean
+ SE. (n = 6). * Significantly different from the normal (***:p ¢
0.001) and # significantly different from the cells exposed to H.0»
alone (# : p < 0.05, ### : p { 0.001).

4. Wi¥1=°] hydrogen peroxide®] <¢J3t LPO
e 2= FIF

Hydrogen peroxideZ -+E% cytotoxicityol tjste] At
3aIE UERA Leydig celle thAFS= 740l I4HEEA
2o B mX = adE A5t

Leydig cello] thste] Adwte] MDA e 1.45
nmol/mg of protein¢ld] H]5}o], hydrogen peroxideo] 2J3f
AP fEE 272 2,63 nmol/mg protein® & IHAESIA]
Zo] Z7kslger (p < 0.05, Fig. 3). Hydrogen peroxide®}t
M=l SARERS 50, 100 z g/mle] %%olA MDAZ
Z¥zF 1,80, 1.65 nmoles/mg protein® & tZRFo| H|5k
LPO Ao #-JakAl dastgirt (p < 0.05, Fig. 3).
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Fig. 3. Effect of the extract of Platycladi Semen (BS) on hydrogen
peroxide—induced lipid peroxidation. Leydig cells treated with BS
were incubated in the presence or absence of 50 4 M HxO, at
37°C for 24 h. Each columns or points represent mean = SE. (n
= 3). * Significantly different from the normal (** : p { 0.01) and #
significantly different from the cells exposed to H20, alone (# : p ¢
0.05).

5. 7129 SOD A x| u]x&= FgF

Leydig cello] ™igte] ALY SOD 4=+ 9.54
units/mg protein?ld] H|3}] hydrogen peroxideol| 2J3|
Asl7E =% gi2EE 8.43 units/mg protein® 2 SOD
H=7E fosHA #Aastget (p < 0.01). Hydrogen
peroxide®] 2|3 ABI} =9 Leydig cell #iF4= 1, 5,
10, 50, 100 x g/ml9] ¥ZojA SOD TA=7t Ztzt
8.64, 8.57, 8.62, 8.92, 8.82 units/mg protein®.2 Z7}
SO Fode Holx] gttt (Fig. 4).
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Fig. 4. Effect of the extract of Platycladi Semen (BS) on hydrogen
peroxide—induced SOD activity. Leydig cells treated with BS were
incubated in the presence or absence of 50 ¢ M H,O, at 37C
for 24 h. Each columns or points represent mean * SE. (n =

3). * Significantly different from the normal (** : p ¢ 0.01).
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gl e FAEYE BT, &1, & SoE 7|53}
I om JEKE BT il B, B, M 5 Rt
o] glon E3| BI 7MY #7o| wrh oo EdA
AR TR FHRER oME kIt wE AgEkk
feo] FRIPRCE FAEA 3 AFstdct. 1 F HR
B (R R % #olME AA, 39 7AF ok
R (R, JK&E B, K2, ik fF@dAE 7153 o
e FASSt m@stgom? i, L B 59 &
SRRIEY: BHE, ERS, T, B 52 EZse o= Y
Sghcl2 B0 grolstA gEL RS, FUMESHE, BN
W OKRENECE ERdc BNEE MESHSIY #E
. AR A AltEg 52 AR, RIlEE< R
MRt /W5, Kiochio] AMgEo] ghon, fHEgMie
BUFTR 1EIEEss SetABiifit 5=, KRS Rt
B FIREEESHE wgosimg A9 5ol ARE AT,
M= SWUFI (Curpressaceae)oll &3H=s SuivR
o] FAloln, AL A4S o AN AE TH F
Z9E AAT FAL FHste a5 Lt SR g
B8 Thuja orientalis L, = Biota orientalis (L,) Endl,
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5ol = F=AAN EE&EHJeY, I Platyeladus
orientalis (L) Franco 2 Ao ¥7|5931 JQu}?. 493
9 71 BTl AY B 71 5ol Zo] 3-5 mm,
AE 2-3 mmo|t}, HPZHZ ¢ S -Shildo|n o H
Ae A3} Wt FgMoln 7S] Yoot M-S il
S AN FRAMSIT BHES AASH? sl
B, D, PERGREE G, EmS RS =9 og 3
Fot AAE AFAIH A BRE WS sk B
HeHAl ot @S] Fsol qlol B, KR, #BF, T, &
e Az

W FAEYTRY] TS fFEE = = B
2 THEIE, JdAe kY e BT ol g A
Eiokehe E R (o] Hi mhgo] B2 o] Ekigo| "kl
o kst F-ollA o] B EYOlA Fa3%t 849
AFsHAT. = Fostgon & o BS wWotks A o
of MRS dAISL vkE RS THRA= Aol EYS A
Fgol= o] 2 ol g AL u|sy MY &
WEOSHE &0l olEd 98 & 5 S ALSE J|dE
Aok kR oME pBEREY ) EeS =St
stgom” THEkEE, I THYAR, o MTol ZTRE K
HES ARy EELES] 59 7 AYED BHE, HE
RS X &®83l= S0l o, Mool =3 dAIsk= &
At 553 3 EY AR f50] & ASE 7=

39 A= AR AFe FHeksh o2 Qs WA
gt AAapitstol| o5 E90] EHT FHTole AEH AE
YA2RE P2 4L BHEste EYS XA =
ANZ7F okt S4B A T SAste] gR1e]
B4 HAANRS-S FEdske A2 d8A et v
7} g1 ibsElo] ekstER dasdh |y It gt
ARz, 2y A Aol s AN superoxide$t I}
AR 5o B4k ARSI B8l AR s
S WA BYS fEsts Aoz A op,

WY Az oigt gAkst 35S gotrr] s
oS3 22 AEE dAEE 3siart

DPPH= 517 nmolA EXA F3,4E Ueid= 2
A SRFHER o] radicale FF-E 5o F71&molA w9t
A, &3] A7 71X A 71& F proton—radical
scavengerol oJsto] BAE7| wjFof 4 FE Sete
2E A BEL S e AEl A, M =
wW-E DPPH radical &7 4<% &% 23 A= &
oEFHor o] FURFRAL 500 u g/mle] FEAAE=
74.87%2 27 4L EA

94 AAAE GC-13 GC-2 cell, Leydig cell,
Sertoli cell®] A7 @ FA4lo mX= FFe 7% 2,
T 1, 5, 10, 50, 100 px g/ml HHA GC-2 cellmt
Leydig cell®] viability= 727 96% W¥¢ W2 Jeht 3=
A aakE EAstrlol High AzsE Rl

MFA=0] GC—2 celld} Leydig cello] u|X|&= AHSE axt
£ =4317] 9319 hydrogen peroxideZ AFsHE £A4FS H
Zate] o dA9 AEE 35ttt Hydrogen peroxide
o 93] SE= Leydig celld cytotoxicity®] @&l T~
A Hd 72%9 AEEE Ho dizFd vl gt
Fastaayt ERIEGe B2 Leydig cellE tidea Ak
39| 71dx #wEd" LPO 4™ SOD 4% njAe I3
e A R =

Age] AHEE Leydig cell2 318H0] 7Hof| |8k x5}
£A APe2HE EH|EL: luteinizing hormone (LH)ol| 2]
3 ZIAEEZHE  testosteroned A= AlEoltt
Testosterone2 W Z A9 dihydrotestosterone (DHT)%}

e tlo Sk o |o

AT 2 HO| estradiolZ TiAE 0], FAAAAI7]19] B3l Al
27} A7) Wd @ GnRHO| HH|2AE Sof Tejgich)
AR Alaure oheFe] Exdt AR ekl Jlon
2 LPO A9 Tae XFIIS AAE 53 AEadt
E 9ujgith, Az AFAJES E4EL i &S
om RAARO Ashlgog AAASHEC] MDA} 2
Ab2o] MARTGY, Leydig cello] hydrogen peroxide2 3
ggte] 2ZEAFES FEskaL TS A Este] MDA A4
FE 259 o. 1 23 = 50, 100 ¢ g/mle] FZ
A LPO A4do] RolstAl Taskait,
A= dAERY Foll Oy radical & 4 AAE W9
=4 o3 SHAAZEE AAE NEE BESshe 54
£ 71 9o SOD7} iz oltt, #7112 Leydig cell
o thste] SOD BAHEE F7HIHRLY 942 st
ool A A E viel Zo] F& L[, JF, BRo] 285t
LS B2 [, BBEAEE XFdl= EhAA A
L= gd Mol GAEY vX= FFE sk ¥
slo] A@e Syst A} HEelEH¥oR DPPH radical)
2AGYE  F7HIHSH,  Leydig cellelA  hydrogen
peroxide®2 $4E A3F AEF A tig] AE2LS F7HIA
o}, T3t hydrogen peroxide?] AFehd £Aro = dbgsh 2]
s MDAS] A4S AAIsHAT

A =2

=

TS 5O R IEES AR AMEI e T
fzo] B AANEo] nxe FAsIEE-S H|wste] ot
e A2 S A
1. DPPH radical &7 €4S &A% Ay #1719 ICx

Zr2 160,929 ug/ml=Z YERGTE

2. M= 1, 5, 10, 50, 100 z# g/ml HYo|A Leydig
celle] A&gol| Fogt BstE vX|X] FdTt,

3. M2 Leydig cello] hydrogen peroxide®Z -S=%
cytotoxicity®l] thete {23t HI Ayl Yebt

4, WF=L Leydig cello|Al LPOY A& E2¢1 MDA &=
= ST 2% Fo3 F2aart yebdh

5. =L Leydig cellolA SOD EA=ol thste] &2t
H37F YehA] ghsiet,

ol A}t FF{=& DPPHO 93t free radical 44
Aol Qler Leydig celld] st AxRsayt
hydrogen peroxide®] 28] &L= cytotoxicitye] gt
Astastel LPO #HAaaiag Foto AR} 930l
A=A FF FAHEY AR §8 & = FEEA
7t 29T AOR AREHT

(e 1o ooh ¥ riet
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