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The Effects of Bee Venom on PLA2, COX-2, iNOS,
AA and PG in RAW 264.7 Cells

Seang-Jong Ha « Seong-No Lee « Hyun-chul Jo* » Kee-Hyun Kim

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyurig-won University
*Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Kyung-Won University

Objectives : The purpose of this study was to investigate the effect of Bee Venom on the lipopoly-accharide-induced expression
phospholipase A2, cyclooxygenase-2 and inducible nitrogen oxide synthase, and the generation of arachidonic acid, prostaglandin
D2 and E2 in RAW 264.7 cells, a murine macrophage cell line.

Methods : The expression of phospholipase A2, cyclooxygenase and inducible nitrogen oxide synthasc was determined by
western blotting with corresponding antibodies, and the generation of arachidonic acid, prostaglandin D2 and E2 was assayed

by ELISA method in RAW 264.7 cells. The non-toxic concentrations (0.1 to 5 1/l ) of bee venom determined by MTT assay,
were used in this study.

Results :

1. Bee venom inhibited lipopolysaccharide- mduced expression of phospholipase A2 in a dose depenvlent manner
after 48 hours treatment.

2. Bee venom inhibited hpopolysacchande-mduced expression of cyclooxygenase-2 in a dose dependent manner after 24
and 48 hours treatment.

3. Bee venom inhibited lipopolysaccharide-induced expression of inducible nitrogen oxidesynthu: in a dose dependent
manner after 48 hours treatment.

4. The generation of arachidonic acid, prostaglandin D2 and E2 was not much affected by the treatsrent of bee
venom on the lipopolysaccharide-induced generation of arachidonic acid, prostaglandin D2 and £ jn RAW 264.7 cells.
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BeiigiAY 28 (Apis melifera ligustica)©] ol
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Agy A2 A FEAFE FERY, Bighy S8k
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™ 5ol niXE ko] HIHUT, BEHIHS MR
HHE) B 77 RIHAoY, BEHEEY &
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oo Atz BEHWS 45 2 54 disf A+
3171 918l RAW 2647 cello)l lipopolysaccharide (LPS)
2 953 =8y, SRS Mestd REEREQ
phospholipase A2(PLA2), cyclooxygenase-2(COX-2),
inducible nitrogen oxide synthase (INOS) 2& 3}
arachidonic acid(AA), prostaglandin D2(PGDz2),
prostaglandin E2(PGE2) Aol mAl= &S H&s}
o 9% AAE A7) B whojh
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1) Aok

MTT NO assay kit(Sigma-aldrich co, USA), COX-2,
PLA2 iNOS anti-bodies (Santa Cruz Biotechnology,
USA), PGE2 D2(Cayman Chemicaliit, USA),
AA(Chrono-Log Co, USA), 3[H] AA(NEN Life
Science Products, USA), WST-1 assay kit (Beringer,
Germany), immobilon-P membrane (Amersham, USA)
Solth 71e} MiEES westem blotting A% S
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2) NE

w8 Bk BEIIEGEE, BEIS KEAd 84
sol AHLael

3) 717

Liquid scintillation counter(model LS 3801, USA),
immage analyser (Mitsubushi electric Cor, Japan),
ELISA reader(Molecular Device, CA), FACS calibur
flow cytometer(Becton Dickinson, NJ) &©°]c}.

2. ¥y

1) A8 ZA

Wk %H5E 32 SFTE 439 01, 05, 1, 5, 10,
25 2 50 ig/nl FER Yol BEHEHHCE AHRY
o},

2) NXF wj %

Murine macrophage RAW 2647 cell 10% FBS(fetal
bovine serum), 4 mM L-glutamine # 100 wg/m
streptomycin, penicillin®] £38 DMEM/(dulbecco s
modified eagle’s medium)®M A2 37C, 5% CO2
incubatorol] A ¥ X3t}

(1) BA#(Normal group)
ARAFL RAW 2647 cello] o}F A% ahA] st
o

(2) Y Z+(Control group)

ZFE RAW 2647 cello] LPSE 01, 1 we/nl & A
23kt '

(3) A4 Z(Treatment group)

AYFE RAW 2647 celloll indomethacin 01, 1 g/
nl, BEEEK 01, 05,1, 5 10, 25 B 50 we/nlE A3
=g

4) MTT AssayS 0|43 st Ay
g PR U2 MBS 2437 98
o NE vjeelX WEae MEY 42 SR W
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W MTT assay 43S AlPsiyeh. HA RAW
2647 MEE 1X106 cells/ml EEF 96-multiwell plate
9] Zt welell 20044 BFEI 2A17F WYt X
E 738 F AZE AR 238t MTTE PBSO
2mg/nl7t HEE Fo WA BAst A3
EEEENS 01, 05, 1,5, 10, 25 2@ S0ug/nl SEEE
Aesty AEE 24N T Y T Z4 welol

MTTAI%(2ng/nl in PBS)E 5048 Atz 4A17F -

o wjokste] S ¥A F DMSO 1504 E B
A Mol FJd Aolgle M FEoIA mitochondriadl
succinyl dehydrogenaseE ©]£-3t9 yellow-MTTE Y]
F2AA AFA formazanC 2 3YF thF formazan
o] B6Z 540m MRS ELISA readerZ 23] &4
39t ELISA reader2 2R3 IR%E (optical
density) < Aoldles AME $& vtojsiv, MY
BAL o A& wle} viability(% control) 2 U}
Wit

) BBRHEY BLE
Viability(% ocontrol) = X 100

HRERS] ROtE

5) ¥EgEs el PLA2 COX-2¢t INOS wle] mA&
%
Western bloiting ol &3t s AEE $A8l,
QAT fime] TS A F HBREFE oS5t
Y BEES 44 54 vixsio
S(1) AR FH

100mn disholl 1X1062.8 AETE 24X 4N Hd
scriper2 & F014 AEZE 2L F 800rpmolA 94
254k 9 459 L Y cod PBSE AlFE
HosgsEgiEe] ol wEl 50u oA 1004 74A] lysis
buffer[tris Hcl{ph 80) 50mM, Nad 150mM, sodium
azide 0.02%, SDS 02%, igapel 630(or NP 40) 1%, NaF
100 mM(05%), PMSF 1 mM, sodium deoxycolate
05%, aprotinin 50ug/ml, EDTA 05mM, EGTA 01
mM]E ¥Z 4CE fASY 3NN 2L T
RS AZ L) o] W WEEE 7] & A B9 108
vitt AGA GEAZT &3l7 BUE 4T, 14000
mpml 2 AR T AEAE Tol bio rad protein
assay WHOZ ©AS Aysie] FFOF v
A719 58

o

YE Rl PLA2, COX-2, iNOS, AA R PG| ujA¢ & BMa HR

2) X719 %

AL BE FYUL EOHZ A¥siy e
A3 & d3te 2 net 28 AT AR F4
St 4 aA FY3J] FFE 2om AHZAT F
3}, FY ¥ EUE F27) 87] 9130 isopropanol H
u-e-S "oyt of 40¥ Ax ¥ AL AR
% isopropanol BlZ X DW.2 A7 {e i Alo)
o E71& 3M paperE AAZGT HH AL AxXT
o #Ed AT FHs NS E=d, 893 4
& 20" Burt 087 Yo S8 dd
of ¥tk 30% F HA Aol AXHW H& W
DWE A& F {2 I Ytk 2H
%2192 chamberd] A23lY running buffer(10X
stock: tris base 303g, glycine 144g, SDS 10g)& %
ot Weldll e HAZIE FAVIZ AAE F protein
marker(bio-rad prestained SDS-page standards, high
range 161-0309) 5-10 d, protein®o] < 30-50 wAE
& sample 10-20 d & A&aty, Wrb B voltol A
AR ANHEE 40-50 vot2 oF 308 F< 7HE
8t%ith. Stacking gel®l A7 BUH 80~100 voltZ
o 2417 0% AXE ¥ Ag AN
(3) Aol

A 719 nitrocellulose membrane 17, 3M paper 2%
& #8]8 % trayo] @PBS, Otransfer buffer{tris base
3.03g, glycine 14.63g, methanol 200al) ©staining
solution(coomassie blue staining solution)& 48]33 th.

Membrane2 ]z} £ AMEI @9 3M papers}
A, ®9 membrane, © AL ¥ 0¥ FU¢ EE
T @9 3M papert geld ®F %713, transfer
sandwich® Z¥39th. Chamberel sandwich& 7]
J 4E& E& Y7 transfer bufferE XU, black
panel® 2, white paneld %F2 2 AL, AL
A 80 volt 2 1A17F 3087+ Mo A Z tH(Fig. 1).
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Fig. 1. Transfer Sandwich in Westen Blotting,

4) 2&

Aol" membraneS TBS-T £9(005% tween -20,
150 mM NaCl, 10 mM tris pH80)2. 2 MAT F <7+
2718 AASL TBS-T 49 &M 5% skin mik=
o 2A17F Fot WESIAY TBS-T £402 o ¥
A& stglh

(5) YAskAlol A u]F(COX-2 goat polyclonal IeG,
santa cruz biotechnology)

TBS-T &9 £ol|A 3% skin mike] 348 I3
Al (COX-2 goat polycional IgG, santa cruz
biotechnology) £9& W53 AHE membraned 9
algrA oA A7 EQG E5F TBS-T &0 58
2 3W AlF3 :

6) ola}stA|ol A wll &F(Anti-mouse Ig, horseadish
peroxidase)

TBS-T €9 &o|A 3% skin miks] 34 0|23
A £9S =T AFH membranes ©] A oA
N7 §et EE F, TBS-T £9202 584 33 A3
Stk
(7) @%

Developer(kodak), fixer(kodak), ECL detection
reagent(amersham pharmacia biotechology), ECL film,
poly glove, casseite, blue tip, 1 ml pipet, ECL “}%
tube, tissue, clean wrap, membrane, membrane =< H,
timer, A7 < FH3ty WHEG ol vlF] P& ¥
¥ ¥, mambrane] %713 AAsS & Ho 29
3 ECL €92 1,28 1:1H&% 49 membraneﬂ]
Ry 21T §9& TI‘_ ge 187 BHeART,
oF 1% ¥ ECL £9& 33 AA L 1 9 2&
At FImE cassettedl] €8] £F membrane ¥& 5
oA 108 AL fimell AUth Developere A2 1
7F FAAA AAL fixerd] 28 F L F EE
ol FI S22+ EE Mo T3tk
(8 A Az

Ag RNgdoz o 08T AAsL LALY

(30% methanol, 10% acetic acid) 2.2 %3 %}&i 3
t}, A9 E71& X5 AA}L 3M paperd] AL &
o2 glyceralS A o) 231F ¥ wsich OHP fim
S Y3 80 CollM 4417 o]} AxFH ot

0 F5xA 53
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A48 filmo] 7Y€ A3Y FeHF Al (densito - -
meter) & 0| L3}e} HHBRE (relative density) & 42
ZA B 7 &

6) HEiol AASH PGD2, PGE2 A4 vIXl= 9
&

(1) ] 2] (Pretreatment)

RAW 264.7 cells(1X106 cells/dish}s}] T AI®
[3H]arachidonic acid(04 pCi/dish)& lLwg/ul LPSE &
8 3% 051 2 S/l TEE BEEHES At
Aok 48A17F EoF WIYR ¥ st e ARE
ethyl acetate® FZ 3}l ethyl acetate/ isooctane/acetic
acid/H0 €2 silica gel G plate] TLCAIA £3)
#9th. PGD:} PGE:0 a@ale g dof WA
ZUAE liquid scintillation counting®.2 &4 3T
(2) ¥2]2](After Treatment)

RAW 2647 cells(1x106 cells/dish)ol EAl€
[3H)arachidonic acid(04 #Ci/dish)S lwg/ml LPSE &
251 UAZF Fo 05, 1 B S/l TEE BEEH
& Astgdh 1A T4 g F ke e
2 A& ethyl acetate®R F F 3} X ethyl
acetate/isooctane/acetic acid/H20 £l 2 siica gel G
plated] TLCAMlA £&84th PGD29} PGE:ol| 813
3l S do] WM FHYAE liquid scintillation
counting® & 5331t

7) B4 A=

BE AYge HFH+EF 2 A (meantstandard
emor) 2 AN, SAI8 #AL sigma state (SPSS,
USA) programé o] &34 ot. iﬂlfi}’-‘# A R R
ANOVA test 3 t|Z23 4879 ¥ ZE bonferroni
t-testdl] 93] P<005% A¢E F93 74°E 238}
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1. MTT Assaye ol 43 filadit 49

gsEnel MnEts dvstr] Astd MTT assay

g ol g3t BEHMS 01,05 1,5 10,25 2 50 g/
ol EE2 A48T A3 10/ 7R sk §l
o] B AgoME 77t 01, 05,1 2 Sug/nl £59 &
BEHS A HFg. 2).

Vitililt by {Yecontrol)
8
L
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Bee Venom (ug/al)

Fig. 2. The Effects of Bee Venom on Cytotoxicity by
MTT Assay. The Non-toxic Concentrations
(0.1 to Sug/ml) of Bee Venom Were Used in
this Study.

2. B¥EN o) PLA: 28 vAE 4

BEFHOl AA BES FINIIE BEEU PLA2 2
doll MAE Goe DAY AT UN T BEEHN
05, 1 w/mnl HEFAME dxFel vs PLA2 23
o] ZA3YT, BHEHE Sue/nl AT FANE =718}
AE® ol indomethacin® FAFEH 7 oY TH(Fig.
3, Tab. 1.). 48N} Foll= EE AdTol 22
Hs] PLAz 2do] fro)ahA 243k eHP 005)(Fig.
4, Tab, 1.).

Tab. 1. Relative Density of PLA2 Expression after
24 hours.

SN o] PLA2, COX-2, iNOS, AA 2 PGY nlA &% S WL

Density (%)

GROUP (ie/ul) PLA2(24 h)
Normal 20.85117.04
Control 33.634+02.47
LPS 0.1 + Indomethacin 0.1 116.01 £12.39
LPS 0.1 + Bee Venom 0.5 16.04+04.89

. LPS0.1 + Bee Venom 1 31.09414.71
LPS 0.1 + Bee Venom 5 101.61 +38.57

RAW 264.7 cells were cultured as described in the
method and maverials. Normal was not treated and control
was treated with 0.1 yg/ml LPS. The values are the means
+S.E. of three experiments with triplicate of each
experiments.
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Fig. 3. The Effects of Bee Venom on the LPS-Induced
Expression of PLA2 after 24 hours Treatment in
Cultured RAW 264.7 Cells.

Tab. 2. Relative Density of PLA2 Expression after

48 hours.
GROUP (1g/nl) Density (%)
PLA2(48 h)
Normal 75.57423.75
Control 297.27+69.15
LPS 0.1 + Indomethacin 0.1 172.85+48.44
LPS 0.1 + Indomethacin 1 130.82+36.02
LPS 0.1 + Bee Venom 0.5 85.57+24.32*
LPS 0.1 + Bee Venom 1 100.53+40.22 *
LPS 0.1 + Bee Venom 5 105.42+48.37 *
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RAW 264.7 cells were cultured as deséribed in the
method and materials. Normal was not treated and control
was treated with 0.1ug/ml LPS. The values are the means
+S.E. of seven experiments with triplicate of each
experiments. (*P { 0.05) Statistical Significance
Compared with Control.

Density

L+indg 0. LPS+05  LPSHI

nor con

LPS+5
Dose

Fig. 4. The Effects of Bee Venom on the LPS-Induced
Expression of PLA: after 48 hours Treatment in
Cultured RAW 264.7 Cells. *P € 0.05 Statistical
Significance Compared with Control.

3. %BEH ol COX-2 ¥ viX 4 F

geggmol RE Hi WHE F A PG AL &

AAN71E BERQ COX-2 a9 vixEe 43S o3
& A BE AYES dZ23ol vs) CoxX-2 wdo)
FstAl ZAsA (P (005). (Fig. 5-6, Tab, M-IV),
48A17F Foll = MeBEy X 2)o] indomethacin )
Zhth A F gl ck(Fig. 6, Tab. IV).

i~

Tab. 3. Relative Density of COX-2 Expression after 24 hours.

was treated with 0.1pg/ml LPS. The values are the means |
+S.E. of three experiments with triplicate of each
experiments. (*P ( 0.05) Statistical Significance
Compared with Control.
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Fig. 5. The Effects of Bee Venom on the LPS-Induced
Expression of COX-2 after 24 hours Treatment in
Cultured RAW 264.7 Cells. (*P € 0.05) Statistical
Significance Compared with Control.

Tab. 4. Relative Density of COX-2 Expression after

48 hours.
' Density (%)
GROUP (re/i) COX-2(48 h)
Normal 29.55+17.64
Control 246.73+36.30
LPS 0.1 + Indomethacin 0.1 203.11+28.87
LPS 0.1 + Indomethacin 1 161.79+42.67
LPS 0.1 + Bee Venom 0.5 49.63+28.83 *
LPS 0.1 + Bee Venom 1 51.30+3257*
LPS 0.1 + Bee Venom § 27.55+19.04 *

Density (%)
GROUP (se/nl) Cox-zy(24 h)
Normal 326:+01.69
Control 14544:£17.99
LPS 0.1+ Bee Venom 0.5 65161582 *
LPS 0.1 +Bee Venom 1 . 70101895 *
LPS 0.1 +Bee Venom S 538541722 *

RAW 264.7 cells were cultured as described inr the
method and materials. Normal was not treated and control

45

RAW 264.7 cells were cultured as described in the
method and materials. Normal was not treated and control
was treated with 0.1 4g/ml LPS. The values are the means
+S.E. of three experiments with triplicate of each
experiments. (*P { 0.05) Statistical Significance
Compared with Control.
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Fig. 6. The Effects of Bee Venom on the LPS-Induced
Expression of COX-2 after 48 hours Treatment in
Cultured RAW 264.7 Cells. (*P € 0.05) Statistical
Significance Compared with Control. -

-4, BEBEWO] INOS R nXE 93

BEo] NO AAS EAA7e BR
zﬂoﬂ oA ke HAIL

L gxFd His) INOS WaHo] xLEHoE {9
3}71] 223 TH(P € 005){Fig. 7, Tab.V).
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Tab. 5. Relative Density of iNOS Expression after

48 hours.

GROUP (1g/nl) Density (%)

(e iNOS (48 h)
Normal 232.33+124.20
Control 433.68+103.56
LPS 0.1 + Bee Venom 0.5 327.89+99.24 *
LPS 0.1 + Bee Venom 1 266.10+102.18 *
LPS 0.1 + Bee Venom 5 256.89+110.93 *

RAW 264.7 cells were cultured as described in the
method and materials. Normal was not treated and control
was treated with 0.1 ug/ml LPS. The values are the means
+S.E. of three experiments with triplicate of each
experiments. (*P { 0.05) Statistical Significance
Compared with Control.

weEEsiiol PLA2, COX-2, iNOS, AA 2 PGol ujA = g% B3 Hi%
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Fig. 7. The Effects of Bee Venom on the LPS-Induced
Expression of iNOS after 48 hours Treatment in
Cultured RAW 264.7 Cells. (*P € 0.05) Statistical
Significance Compared with Control.

5. BHPH ol AAS PGDe, PGE: A4 #A
= 9%

MegEgimol REE WA WHY PGD2
B WHA AA AR PAE 4L
= g

AAE G A, APE L T vs) AA 8L
A2l Zrel7h YN PGDz?Jr PGE: A& F718at
(Fig. 8).

FAYT 3y, AP el v AA A
Z7Vst4 3, PGDe A& 432, PGE: A
MG 05, 10ue/nl A 2AME F7HIAL
B 50we/nl AFAME HAide AEE
(Fig. 9).
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{*H]PGDz Generation (dpm x 10%)
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Fig. 8. The Effects of Pretreated Bee Venom on the LPS-
Induced Generation of AA, PGD2 and PGEz in
Cultured RAW 264.7 Cells as Described in the
Method and Materials. Normal was not treated
and control was treated with 1 ug/m LPS.
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Fig. 9. The Effects of After Treated Bee Venom on the
LPS-Induced Generation of AA, PGD2 and PGE2
in Cultured RAW 264.7 Cells as Described in the
Method and Materials. Normal was not treated
and control was treated with 1 yg/m LPS.
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UutE o RfE D HiEY T3 A PGL
AREE #HEe LPS = o2 39 93
interleukin-1(IL-1), tumor necrosis factor (TNF),
interleukin-6(IL-6) 7232 UZA cytokineo] #©j¥®
PLA27F &4 3HT PLA2 93 Alxoy
phospholipido| /] AA7} #8532 M EY AAE COX
o o8] PGE WA,

PLA2= Al Eutol] £} phospholipid®] sn-2 acyl
ester A¥E MFEEH Y free fatty acid®}
lysophospholipid& AJAdst= EEFEo|tH. Lysopho -
spholipid< platelet-activating factor(PAF)9] §ikE #'H
ol free fatty acid FA AAE ME UolAl COX
9} lipooxygenase(LOX)9 &£ & uol PG,
thromboxane, leukotrience®. 2 W H = o] &2 HEIp,
g Xgse
12 e o I R S e
COX+T AAES PGE ¥ENJIE BHRE ¥4 COX-1
3 COX-2 ¥ 714 U2 EAs=d™, COX-1& F
2 BY BEAA $d5HI COX2E F2 K B
RIEM o)A @B,

PGE MES RIES AAHY BBEE MM M
B R BhamEd B #1931 i My



#err o i 28 98 s, I § PGEE
COX Aol W& FQ AEZAM RKIE, HEEE 2
BN RAY mEAAM F23 98L& 317, 53
RE RS S8 HAMER L3,

A AHS-5E NSADDsE ti#¥ COX-13 COX-28&
g F o 2 AAstAY COX-19] AeAde] 27t Q)
= AAEEN, £5 dAAIT BHED BEY
B8 9 iR A& (antiplatelet activity)o] Ve
o H2 A9RAF A3 NSADsS Hl&staA
T &3 yehds BERE B 2E £3%0 fie
Al COX-2 AsfAl7E /= A=w, COX-2 AY
o) A9ASAE PGY FYIE ADFEN RER
ok ol &g F4S dAZle A2 YsA F
< COX-2 84 dAE 53 m fFAEE 823 ¢
297 4o, |
BEERES Kkagel dldd dstd 29 &
o EolE BHS FF M Y A &
D KAy, BAEE S ERe] BMNERY FY4T
o2M FIE RS uEY B BERE SN
o] &3 Aot} o) AN TS Ay WY
HE ARAAA AYE N8 Wolste LRk
Udzo g YdMo] 24 d ARE YA 74F F
538 5 &3

weEol Mk E ¥ F AHI BARE HEW
fREETns MRS E50] oY MR, iHK, %
BUOGRCPURT T RIE BE RS VeI QiTh
¥#EY WS enzymes, peptides, non peptide
componentsZ FAEH O UF®, o] F enzymes®] F
£ A¥-& PLA2¢} hyaluronidase 5©] S0, peptidest
W BEY °F 50%E TAFTFY YOS melittin,
apamin, MCD peptide 5°] A=H, I £ melitting %
#go FAHARCZ pmm, BE K FH o
Apamin3} MCD peptide= 4iE#EES F7H711 &
o, E% BERE Jehe, aaike RERS dAE)
I, mige) WHEALE Assts &Fo Ak Non
peptide

m> NIO kk

components  histamine,
noradrenaline $2.8 FAHo| o,
HI BEHS o)L A ATEAM KEIER™C,
FriEo|= BIEIR™ Y frETo] RIHA

ARA d32A PGS HERY, BBy 8k
REn A7, BIETS IIANIET, FoiEls BRER A
B Sol mjXE ol BIEHJSY, BaEHne M

dopamine,

#Egol PLAZ, COX-2, iNOS, AA % PGl ulX= Bl e HR

HHe70] B A7 RIEYOY, BBEHEHS] K
2} AR Hige] i3 o B& 99t Hes)
Zle Azgr. _

ojo AFAE BEHEKS A% T 40 s A7
a17] Y8t RAW 2647 celld] LPSE g9%2 f%3}
T, BEENS At KEHES PLA2, COX-2
iNOS &3} AA, PGDz, PGE: A9l ulX& H8e
FFeo g3 2 A3E

PSR S MBS ATFE] Sistd MTT assay
2 o] &3t} MBEEHKS 01, 05, 1, 5, 10, 25 2 S0ug/
ol FEEZ AYE 3 A3 10w/ n7HA MEEEe]
ol B Aol Z7 01, 05, 1 2 Sue/nl FES
BEEES FsAh

BEgEH ol AA S ZANIIE BEQ PLA 2
ol njAe G3S A A 1N T GBI
05, lug/nl A FAXE thZFo H]s] PLA2 E¥Ho
2239, BEEH Sw/n HIAFANME F7HEHA
=8 ol indomethacin® FAMGH 7 3koi%iet, 48417}
ZolE BE AgFo] yRFd 4|3 PLA: 2do)
T #FAs A
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