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Isolation and Purification of Chicken Egg Yolk Immunoglobulin
against Edwardsiella tarda
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The present study compared purification methods of hen egg yolk immunoglobulin (IgY) from the hen
immunized with Edwardsiella tarda. The purification of anti-E. tarda IgY was performed by four different
methods, polyethylene glycol (PEG), chloroform polyethylene glycol (Chloroform-PEG), ammonium sul-
fate and purification kit. Purified IgY had heavy chain of 64 kDa and light chain of 27 kDa size. IgY puri-
fied from the hen immunized with E. tarda showed higher ELISA values and agglutination titers than those
with IgY purified from the non-immunized hen as a negative control. In addition, purified IgY recognized
similar E. tarda proteins to those with anti-E. tarda rabbit serum by western blotting. Purified [gY had an
agglutination titer of 1:512 by PEG method and ammonium sulfate method, and 1:128 by chloroform-PEG
method and purification kit. Moreover, PEG method was the most rapid method among the four different
IgY purification methods. These results indicate that PEG method is effective purification method maintain-

ing biological activity of the IgY.
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E tarda= A AAZLZ tekstA FAEE
HAtol 78t "ol FollA] qEYdrrg {213
HA#2 2 (Kusuda ez al., 1993), $-e)r}a}e)
2 FAAER] WA e} YRl 1 st
F WA it A= A WA
Aeju]e} 57} FA WEty A7, 7 v
I A S AG Bavt §4EHE B4
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A2 AF5HT AT HAdFe £8eE 1
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¢k 500 mLe} E7] FE A FFshe Awda
Al AgY)7t IRtk (Jensenius ef al., 1981). 71
HER 38 P Fol| IA & dFo = it
8= AEE i Aotk

ol ¥ IgY+ FEHHY FeE Fe] X8
o} ool o] &= uth o] FAE Alge] d
AFE fd3hE rotavirus (Yolken ef al., 1988), €}
A HAYY 9lel == Helicobacter pylori
(Shin et al., 2002), £7] (O'Farrelly et al., 1992)9}
)Xo A Escherichia coli 7+ (Hoblet et al.,
1986; Yokoyama et al., 1992; Imberechts er al.,
197)5 A7 7154 e ABAZAM a38
ERN ATt =31 WAool A E. tarda (Gutierrez er
al., 1993; Hatta et al., 1993)$} FR)|7)0jo] A
Yersinia ruckeri (Lee et al., 2000)°] 3t IgY <]
ATEAE AABIHN oY, BF B Mgl of

3 A ZAE YAtk o8 e ATE
< IgY7t o Al g A2 T ALg-E
T UThE 7FsdE ARIEIFAL ATk

IgYE AFAWe 82 fsiA= LAl
el FA L] w2 84S A FAE P
E AT 7 Jde WY HES geEh
HEE 2 AFNME E rardaol 3 IgYE A
ARSI R 7] BEbie B8 aRHoE g
AE BAsLA ek £, AAE FA <
WA BAE A8k, o] a9 ¥X] =9
= ol i 7hsd S etk

ME 3 2

ABTOSF
E. tardav= 19873904 2002 37}A] A5, 315,

Table 1. Origins of Edwardsiella tarda strains isolated from various fishes, and agglutination titers against anti-E. farda

'YSF-9805 rabbit serum

No Strain Titer Date Host Location
1 YSF-8705 1024 1987. May Flounder Yosu
2 YSF-9805 1024 1998. May Flounder Yosu
3 HH-1 512 2000. Aug. Flounder Hadong
4 F001109 1024 2000. Oct. Flounder Wando
5 F010418 1024 2001. Apr. Flounder Wando
6 C010329-kd1 16 2001. Apr. Rockfish Wando
7 ESSS00101 1024 2000. Oct. Puffer Tongyoung
8 ESSK00101 1024 2000. Oct. Eel Sunchun
9 E001227-F 1024 2000. Dec. Eel Goksung
10 E001227 256 2000. Dec. Eel Goksung
11 ESSS00101 512 2001. Jan. Eel Sunchun
12 EO010126-F 512 2001. Jan. Eel Sunchun
13 E010221 - 2001. Feb. Eel Sunchun
14 E010320-F2 - 2001. Mar. Eel Sunchun
15 E010813 - 2002. Jan. Eel Youngkwang
16 E020113 - 2002. Jan. Eel Youngkwang
17 E020202 1024 2002. Feb. Eel Youngkwang
18 E020202L 512 2002. Feb. Eel Youngkwang

“agglutination titers below 10.



Edwardsiella tarda®) ™% Ald3akH 2] Bl A=) 13

4=, 3, F4, FFIAM <RI U9 g,
Z3 £, Fojoh WAoo 28 18 straind
FH|EA T (Table 1). B& @59 i8] anti-E.
tarda YSF-9805 7] o2 233 71E 1
7ret e, YaolA ¥2l| YSF-8705, YSF-
9805, HH-1, FO01109%} F010418% API20E kit
(BioMerieux sa, France) & EA &4t}

Formalin-killed cell FKC)2| X|5}

E. tarda YSF-8705% Brain heart infusion broth
(Difco, USA)Z 25CoIA] 20417+ S¢F mjokal
ATk W G2 2447 F9F 03% TERACZ
838 AAEE st ST (10000
Xg, 1082). E. tarda formalin-killed cell (FKC)<
A2 2 F (0.12M phosphate, 0.04M NaCl,
pH7.2)EZ 3 FAS & F& -80Col A A3}
Rt

H o
< HARANN AR AFEHT de 3057€
Hyline3& A3l 25 7HH0 2 & 53] 0
oA & FAREt HAQEIYE 12 HIL 05
mL2| E. tarda FKC (1 X 10°cell/mL)$} 2+ %)
Freund's complete adjuvant (Sigma, USA)E -3}
3te] g 2ufglell Zhzh 1 mLA HEsA o) 01
HE-2 FKC4} Freund's incomplete adjuvantE &
st 25 7HHCo 2 33] HESG oy nixgt
521 EL E tarda FKCE 742 ko] A8 g
o At | mLA HEEA AdS 33}
HE ¥ OgegiE fd £38d ERE 7S
g F 4Col BA3ch
E7] (New Zealand White, 47, 2ke) -2 0.5
mL®] E. tarda YSF-9805 FKC (1 X 10°cel/mL)E
22 <9 Freund's complete adjuvant (Sigma,
USA)E 313l 2vnle]e] E7le] j&lsA}l 3}
Atk F71 HF2 Freund's incomplete adjuvant
(Sigma, USA)E. R-38l3le] A WAl W5 e
WHoE HEFHAL, tAY HEL 1x

10°cell/mL 2] FKC 0.5 mLol] 0.5 mL¢] Ay
TE Y3l 1 mLY 3 FAREYEL 4222
T Mo R HAABIFeH, vlxlet HE 49
Aol A4S A3t A& st

IgYe| &n|

PRREE WY F 6ol iR A 3709
T8 2g)e E/E 2 Yo] ETHHEE 3
R AEF EAk 3 MES ZHz
polyethylene glycol'J(PEGH), chloroform poly-
ethylene glycol' (Chloroform-PEG%), ammoni-
um sulfate’E ©)-&3te FASAL, Igy BA
kit (Promega, USA)E ©|-&3 Al 22 U9
HEeZ mz HAEc ZAE dEAE
el 2 A3 3 kit (Sigma diagnostics, INC., USA)S
ARE-3te] AFatSth PEGH2 & 7] 3ol
A] 118.5mg, chloroform-PEG-2 155mg, ammo-
nium sulfate®{-2 115mgo] A=Eow A
A2 HFE] 843t oF 110mglegg yolk 2
St F ELISASH &5 A0 o83ttt

Polyethylene glycol H0| (2 22|29} M|

PEGX-2 Polson et al. (1980)°] 7]1&3 ¥byo)
mzt AASATE ARG A9} 123
02 343 HFELT) 3.5% w7 HEE
PEG8000 (Sigma, USA)E 3713t & Q4l¥<)
(10000 X g, 10%, 4C)3IH ch AEHL AukEe]
AAE A3l AZRE AH3RY IAFFE0}
12%(wiv)7t =% PEGE #7Fste 72+ wby
o2 d4dEE stk AAES AIYLF 5
mL A} F-FAIF

Chloroform-PEG R0l & £2|2} |

Chloroform-PEG®¥< Polson (1990)°] 7]&3%
Wi wet AAIBA T Algdate AeAg
9 1:302 N3 F 72 %] chloroform
(Sigma, USA)= #H7tsled 41EE] (1000xg,
308, 4C)HE Ao A HEFET)



12%(wiv)7t EI=& PEGE 3715 § A4
308 FQF WAIE T P whHo g YAl RE) st
Aot FHES A2 IS S5mLoll A B8-A1HA
20°Cell AAslg Tt

Ammonium sulfate 0| [ £2|2} HH|

Ammonium sulfate < Akita ez al. (1992)7} 7]
=% ol wEt 93 FHFF 1622 3
Mg ¥ 94EE (10000 xg, 258, 423ttt
BE5NLE AFT FEF 19%(wiv)7t HEE
ammonium sulfateE F7H8IHA T A2 24)7F
SR A wgo s 4R s
AHES AYHEF SmLol A E{HAIA 20
‘Coll A3tk

Kit AF20|| g 2|2t M|

A kit Easy egg extract IgY precipitation kit
(Promega, USA)E AHE-3}91.9.5, 1 protocol©l]
w2t AAsHA o 8.ok8hH, Alddah precipi-
tation solution A€ 1:32.2 3Asly YAlEg
(10000 x g, 104, 4C)3tATh 4542 A3
AAE AN AZRZE o3} & F precipitation B
solution®l] 3:12 3]4jsle] 7+& whgo g 94
Feloch AHRES A FS SmLel A &
FAIA 201Cell AAFslch

HIgE

Sodium dodecyl sulfate-polyacrylamide gel elec-
trophoresis (SDS-PAGE)¥ 10% acrylamide gel S
AHE-3te] Laemmli (1970)9] ¥ ol wha} AA) 3}
Aok HellX 71ed 471 Yo E U vy
g A ohe A AL 1049} 5 4l
2 25mA%A 458 F< A71GE Sk AL
Coomassie brilliant blue R-250 (Sigma, USA)E
HA s

Enzyme-Linked Immunosorbent Assay(ELISA)

& (YSF-8705, FKC, 1 X10°cel/mL)& coat-

L LERE B L

ing buffer (15mM sodium carbonate, 35mM sodium
bicarbonate, 2.5mM sodium azide)ol| 100¥] 3]
&le] 96 well polystyrene platesoll Z+z} 100 gL¥
T8I 308 FQF A2oA wigao
0.05% Tween20°] X¥d Az]2d4 (PBS-
Tween20)2 3% &4 3¥ FAISAL, 10%2
skim milkE 100 L4 o] 20% FoF Ao uj
FHATh PBS-Tween202.2 38 F<F 2 4
A Zzte] FAWHeZ A anti-E.
tarda 1gY 50 L. 2W0¥ Q&F 02 8|4 E 97,
A2oA 1A17HEeE Bl %EH TE PBS-Tween20
o7 38 5<% 38 FAIEA L peroxidase conju-
gated anti-chicken E7/8 % (Sigma, USA)S 3000
v 8] A3ste] 7} welloll 100 WL ¥ BF3led 308
R A2 wiFatSAct PBS-Tween202.2 3
T &< 39 FAIEAL ELISA 249 (0.02M
Citric acid, 0.05M Phosphate, 3.7mM O-phenylene
diamine, 0.04% H:02)2 7t welll] 100 xL%) £
&t 58 B MUY 2 welll 1M
H:SO:& 50 pL¥ g § ELISA plate reader
(spectra max 340, molecular devices, USA)E
520nmelA] SFEE S48

SEIEH7}

SALA 7= 96wellsoll A BTFE 25 pL
A 92 AY 3 3 G 110mge) IgY7F ¥
T BHA] 25 4L E wellol] B3 A5 0 F 2u)
A 82 %k F E. tarda (FKC, 1 X10°cel/mL)E Z}
7}o] welloll 25 pl ¥ EUL 242 7HESH 4C )
A REREAI & SR7HE skl o

Western blot

E. tarda YSF-87058 H719E58 F AL
transblot %] (Pharmaclia Biotech, USA)& ©]-&
3l 458 E<QF 70VE nitrocellulose 2Hol] = o)
A Z T 22 10% skim milk Z 204 £<F )8}
L PBS-Tween202.2 3¥ A|stgich 2o
anti-E. tarda 1gY ¢} anti-E. tarda E718 3 ztz}t
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2A1ZHE¢E RHSAIZ T PBS-Tween202 2 3%
FA BT anti-E. tarda IgY St 9HA17] 22
peroxidase conjugated anti-chicken E7] 832 2
2 FAR st 1A FF HSAIET,
PBS-Tween20°.2 3¥ A8 5-bromo-4-
chloro-3-indolyl phosphate p-toluidine salt/nitroblue
tetrazoli-um chloride (Oxford biomedical research,
INC)E& 7|42 st 2t 33, anti-E.
tarda E7VEH 2 WHgAIZ % AP20
kit(Oxford biomedical research, INC., USA)E A}
&3] LA A Z T

g I

SRS B BT A

LA A2 AR FFE AEYEr] 9
g SHAIRANA X/ 575, Bl
1757, 298 g9 17359 W] fue
117459 F 1895 F WA fuY 4758
A& 1445771 S-S BT (Table 1).
SANS Vel #F F PATHY YSF-

8705E IgY Al&+2 98l Agsgirh

e 83

Jx]olA] E2¥ YSF-8705, YSF-9805, HH-1,
F001109°} F010418 &5 API20E kit A] 3 ol A
72+ AAE Yo E tarda 977%)E F
A= AT} (Table 2).

pap bt

AR IgYE 64 kDa®] heavy chain?} 27 kDa
] light chain& 7H1 A& #RIsAT (Fig. 1).
°|= PEGHY (Fig. 1A), chloroform-PEGY (Fig.
1B), ammonium sulfate® (Fig. 1C) 12|32 AA|
kitE AHEE A EFoA e AAE e
WAtk 28y ammonium sulfate®® 2] 73-9-= 38
kDa¢] B-livetino] Z&HA H&= Ut

Table 2. Identification of E. tarda isolated from olive floun-
der by API20E Kit

five flounder
strains

standard profile of

characteristics
E. tarda

ONPG" - -
ADH? - -
LDCY +
oDeY +
CITS) —
H.S® +
URE” - -
TDAY -
IND? +
VP] U] —_ —_
GEL" - -
GLU® + +
MAN® - -
INO 14) — —_
SOR™ - -
RHA'® ~ -
SAC™ - -
MEL™® - -
AMY® - -
ARA® - -
ox» - -
NO® + +
N223) — —_
MOB*
McC*
OF-0™
OF-F™

+ o+ + o+

+ +

+ + + 4+
+ + + o+

1)B-galactosidase, 2)arginine dihydrolase, 3)lysine decar-
boxylase, 4)ornithine decarboxylase, 5)citrate utilization,
6)H,S production, 7)urease production, 8)tryptophan deam-
inase, 9indole production, 10)Voges Proskauer reaction,
1Dgelatin hydrolysis, 12)acid from glucose, 13)acid from
mannitol, 14)acid from inositol, 15)acid from sorbitol,
16)acid from rhamnose, 17)acid from sucrose, 18)acid from
melibiose, 19)acid from amygdalin, 20)acid from arabi-
nose, 21)oxidase production, 22)NO, production, 23)reduc-
tion to N, gas, 24)motility, 25)grow to MacConkey medi-
um, 26)fermentation of glucose, 27)oxidation of glucose.
+and - correspond to >80% and <20% of positive results,
respectively.
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Fig. |. SDS-PAGE patterns of antibody (IgY) purified by
PEG (A), chloroform-PEG (B) and ammonium sulfate (C)
method. Heavy (H) and light (L) chains are indicated. M;
Marker: lane 1, IgY 10 pL.: lane 2, TgY 5 pl .
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Fig. 2. ELISA value of egg-yolk antibody (IgY) by differ-
ent purification methods.

ELISA &7t

HA=HR] 2 APoNA ZAF Igyel H]3)
HAH AU ERE AL IgYE E rarda YSF-
870590 thal &2 FA7HE JeEpAT (Fig
2). 23y A wE Zoje AT 4
AT

et

Table 3-2 47} t}& WHO 2 AAE IgY
SALA7ME BF2 gtk PEGY # ammoni-
um sulfate®oll J3] HAE IgYE 15128 22

kDa
80=

50m
40

Fig. 3. Western blotting of the antigen of E. tarda with anti-
E. tarda rabbit serum and anti-E. tarda IgY purified by
PEG method. A: lane 1, standard protein; lane 2, E. tarda
protein pattern. B: lane 1, western blot with anti-E. rarda
rabbit serum; lane 2, western blot with anti-E. tarda IgY.

Table 3. Agglutination titers of E. tarda YSF-8705 strain
against anti-E. tarda YSF-8705 IgY purified with 4 differ-
ent methods

Purification assay ~ Agglutination titer control®
PEG 512 {16
Chloroform-PEG 128 —b
Ammonium sulfate 512 -
Purification Kit 128 _

“IgY obtained from non-immunized egg yolk,
"not tested.

SAA 7S BHHPow, AA kit9} chloroform-
PEGHSl 93] HAR IgYE 1:1288 JERER
ok HE S 7t A 9] Alolrt gAY
A= fgko ) 23 Axe ¢oJA chloro-
form-PEGH-& ThE FE|ol W3] 1:329] 34
W EE wlg- oFgh 3RS JERAITE WY E
A G2 ARelA ZAG A= I AL
16 94 &%

Western blot
PEGH] & AAE IgYE A=ste] gt
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9] AR YoM EZ| A ke] v T E ¢
8l western blot2 A A3 E. tarda YSF-8705
£ A71JF AF b3 bands EAE F
ANLH (Fig. 3A), FAE IgYs E7] A9
FAREE B S AL 1483t} (Fig. 3B). &
3], 60 kDat E. rarda®] 58 92 @j <l 37
kDag 743t A48t

1 #

IgYE W& BA%FE /s 2/ 8 A
HEEEUCE IRFTEY IgG FABHAIRE
715342 FHoME B2 AolE Hol ok
3 B35 Qo) (Larsson ef al., 1993). ©] B3
o W29 IgY Il g% HAEA = BEA
g 843 AI7IA 97] diEel WY AgJo B
ok PRI Edolth o]Ed ZAE vigoR
Addge] IgYe EREEINAN F5HIY 3
HE S ZARstd g3k Alaid Aot
Hlolgi A AWl XBAEA @B A7t H
3tk

E. tarda= B2 olF& X3 O 55
o tis HAAdE UYehli= Ao R gEA o
™ (Austin et al., 1993), E3] GoiFel WAlo]
(Hoshina, 1962; Wakabayashi et al., 1973a, b)<}
sj4tolFHQ WX (Yasunaga et al., 1982; Nakat-
sugawa, 1983; Kodama et al., 1987)°4 73#]| 3
&4 A9 HAAM oItk Park er al. (1983)3%
Minagawa et al. (1983)2 2738 WAoe} 11 &
Aol E2l¥ E tarda 45 ol BE o
FAYPo| Stk A& B oM, o] #FE
de EA4 AV kst AEE EFEHIUL
W ol Mamnur Rashid e al. (1994)3} Kanai et
al. (19882 {X¢} 1 @450 £3¥ E
tardav B EE, HRATH EAo] 22 g5}
31 B33 o) 3 Mamnur Rashid e al. (1994)
< & A9 AWl HA YRl A E. tarda
8 #FE FEAeH, B E strain E7] &
Aol that &3 dA7I7F 320-12802.2 W Fo]

A EA4L JERHE type ASt L3t A
< BT ol E tarda®) 349 serotype
gho] 2 YA =S dovkeE A
< Yepdoh B d7olM AMgE g S
E. tarda™ R5F 5120149 SXAI7HE e
wlon, ¥x fale 435S EF Y%
APl £3la1, o] EYYo] 2iele] BH
Hog BI¥T e RO AU B
A7 E 1F YSF-87058 Aesled AP
AHS-3FA Tk

B Al A kitE A% 37k A
< BE5 §AE ko) e A e
o AT 9A FAEA debgTh 13y
chloroform-PEGH < H|E $AA77T 128S
Yepliglow S-AE Qlojd oE 2y
of Hig wi-$- g w2 YERAITE Polson
(1990)2] Xe w2 PEGYH] ®]8] chloro-
form-PEGH-Z IgYe] AAo doir] <oF 28] o]
Aol XA} egg Ry 71EE)
Ak ol B Q7oA Axtel B2 AjolE
VERR S ot g o] Al AL & A
759 B 3 24 HAH g 7,
A HAA Foll wet oFst At o
B F doe A ZEdor o =3,
chloroform®l] 2J§F IgY <] WA AA] wjA|E 4
SE 2oz AlgETh

Akita ef al. (1992)2 A&d3s Z{F+
(PH5.0)2 1:62.2 3|4aled HA 2XA7F o)A
HESAIA Aozl gl 93~96%F 3]
o, dHA, SoloIe} dF L A o)F
HFHOE A QA5 AAEY gYE Ath
2 dFollME o] WHEE 712t ammonium sul-
fateE o83 HAAYE AA89 S Ammoni-
um sulfate -2 Y5 PEGHF FALSF 2334
7He JEMIIAIY, Bl 28 AN &
Tahom, A F B AT} EFE o
2 AU} =3 SDS-PAGES] A3 PEGH T
chloroform-PEGH A+ Holx] &% 38 kDad)
i Fo] A AEHY Tk AAME o
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£ AAYEYE "oAe AE ¢ 4 Atk
o] 38 kDa®] AL F-livetin® & 3]
§fZel EA = ax-glycoprotein A ¥tk
(Hatta et al., 1990).

Deignan et al. (2000)2 @A A7} {ARSE
A Igyd FAE 98 7K OE JAAY F
sodium sulphate &% %¥, ammonium sulphate 3} 4
43} 12% PEG FAHE v 431tk o] B
To] WEH 12% PEGOl 97 AMYo] tE
ol wiE) 7 B2 dAE AEEEen,
olx #AY] A7t FAE AFHE Ve AS
24 PEGH®] IgYE WmEZ 7|R3A AAE
T Qg WY ofet v gl JoINE HFST
A g HAS Sk ok

o]Ael AAE AFIAIgA o] FFULE F
g o F HE A7s WA E tarda (Gutier-
rez et al., 1993), TR 2] Y. ruckeri (Lee et
al., 200009141 BT E 1) Gutierrez et al. (1993)
o] Hid w2 HAE IgY7} ¥gels) 43l
Hofl HFFolReH, ATE FHH 400mge]
IgY+ oF 10°*CFU/fish2 HF¥ E. tardas 24
AIZE kel Al AT TE EA4E e AR3)
o 73 AR BAEE E tarda®l AEE
AR Ete] HAREE TAAZAT o] Aol A}
28 IgY9 5+ 093mg/mLB o™, S
7+ 1:128°]UT) Lee ef al. (2000)-2 4tel of
g tAAES 9180 IgYE encapsulationdt$] o™
ATE FAE 50mge IgYE 10)CFU/mLE 3
A€ Y. ruckeriol 2% HALE 74 AFATZ B
I e ol IgYe FEE 10mg/mLRLe
o, SR A 7= 13240 5 WH 93t o
7 2] A8 oA A Y SFHEA
F8sH FEE 4 Utk B A7dA A"
22mg/mLe IgY¥ 1 SR} 5122 ol
B o) A(Gutierrez et al., 1993; Lee et al., 2000)
Hoh stch 18 EE B d7A AAE 1gY
= gXx9] dgre i3 =EHY A7)
Aeix Bt 3449 AFE B A E oAt
Aot BAlE IgYE o83 gAY A=Y=y

L 9RF Ry 4T

£ A3l .2, encapsulation
9] IgYd AH4E T/ WS FEF
o}

2 o

Edwardsiella tarda® B3 He] Jd3-3k|
(IgY) BA WHE& v L3t Anti-E. tarda IgY
9] XA PEGH, chloroform-PEGY¥, ammoni-
um sulfate’d 3 A kitE AHES 4714 o E o)
Ho g HAAEHTE FAE IgYE 64 kDag
heavy chain® 27 kDa®] light chaing YeERHS]
U E tarda® HHE IgYs AGEA &2 gz
IgY B} &2 ELISA7IS} 33718 el
e, AA ¥ IgYe western blotting®l| A anti-
E. tarda B8 A3 AR E. tarda T 2L 9
23}tk PEGH 3 ammonium sulfate® ¢l 23}
AAE IgYs ZHEA 7Y 1:512, chloroform-
PEGH A kitel] 28] ZAE IgYs 1:128
< YUEPI e, PEGR] IgYE AAE] 9
g 7 wE otk o] Ao A=
PEGH°] IgYe] AESH A4S 4TS ¢
Eo] A& aHFA AAYELE & F 3
pei=g

AL A}

& d7c FETEITATE A7H (KRF
2001-041-H00007)l] 2}3ted A A

ATEH
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