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Effects of Estradiol and Pituitary Hormones on in vitro
Vitellogenin Synthesis in the Eel, Anguilla japonica

Hyuk-Chu Kwon
Dept. of Food Resources, Sun Moon University, Chung-Nam 336-840, Korea

Hepatocytes of Anguilla japonica have been prepared using a collagenase perfusion technique. The isolated
cells attached efficiently to fibronectin-coated culture dishes and subsequently formed monolayers in serum-free
medium. These cultures maintained in appropriate medium at least for 10 days with minimal cell loss.

The effects of estradiol and pituitary hormones on vitellogenin (Vg) synthesis were examined in primary
hepatocyte culture of the immature eels. In fish, as in other oviparous vertebrates, estrogen is a major inducer
of Vg synthesis. However, estradiol-17 8 (E,) alone was insufficient to induce Vg synthesis in cultures of eel
hepatocytes. Combination of E. with growth hormone (GH) and/or prolactin (PRL§ markedly stimulated Vg
synthesis. Even in cultures exposed to E. or precultured without hormones for 8 days, E; alone could not fully
induce Vg synthesis. The synthesis of Vg was dramatically increased when hepatocytes were cultured in medium
supplemented with E;+GH+PRL for 6 days. At this point, even though GH and/or PRL were eliminated from
the medium, Vg synthesis was not influenced by these factors during culture of further 3 days. These results
indicate that pituitary hormones, in particular GH and PRL, play important roles in the regulation of Vg
synthesis in primary cultures of eel hepatocytes.
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A = sz Vg@Adel F2¥ 488 e d7Ih
Z% (Boehm et al, 1988), %35 (Callard et al, 1972;
GAAFEE Yol vitellogenin (Vg) & #iEE2  Ho et al, 1982; Ho et al, 1985; Paolucci, 1989), YA 7
£9 estradiol-17 8 (E) Y A=l o3 Frgol A 345 (Gobbetti et al, 1985; Carnevali et al, 1992) 3 ol %
= A4, 9, 98 ¥ a8 g dold, #4848  (Burzawa-Gerard and Dumas-Vidal, 1991) 5S4 ¢ E 5
Vg MKE 53 453U GRAEY F5H 94FE oA g 29y i RE Y 750 in vivo EE TE
YA, RS o] JFEATA FAH GTE A wgo] g o] Fo] Fon, B AFAX% Zo] 1
@} (Ng and Idler, 1983; Wallace, 1985; Ho, 1987; Mo-  fRIFEFMRE o83 o vgo FAFEE AT 47
mmsen and Walsh, 1988). T BA g
2%, 5 GAF 2 o mEdA Vgl B8gA, o] F-9 ZHAEMGE mousett ratde B8 HAEE
BAMESA EAo] &34 o7 9lov (Hara and Hi- ¥ &FA7)2, #Ased 98¢ 713 2 w9z 59
rai, 1978; Gavaud, 1986; Vaillant et al, 1988), ©|& §&  PIUlE TA Eujdye] &9 og&2 Aol %o
Y ¢7e 28 #3 € "AS A JF2HH E, 3 Kwon et al. (1993)3 Kwon and Mugiya (1994)<
§ 5934 Vg2 BAH e ez Busel go FA o] ¥ W0l BAX WiYAE FHetd vg
(Gerstle and Callard, 1972; Wangh and Knowland, 1975; #A4& fxdtx, E4AHASAYE o] §3to ujgdd
Emmersen et al, 1976; Eliott et al, 1979; Sundararaj and ~ FAEHE Vg AH &3 § (Kwon et al, 1990)
Nath, 1981; Kwon et al, 1990). =% E, ol9o] 44,  olf79 Vg4 viztEe BE3HA wel7) g oy
FAMAz=g 2 $AHI2E Fo] Vg@Ad Fe JHA HE @ HHES AL g o5& FAA Fof
2 Ao Budgon (Hor et al, 1979; Le Menn, 9 AXujf Agollose #44 328 5 &
1980; Wangh, 1982; Wangh and Schneider, 1982), 3} 2ole] ogkglo] E, o2 Vgol #AHe Ay (Kwon
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et al, 1993), WA B9+ E oz Vg &4
B3 B9 ART=E 2 Zzgglde] TFHL
o8 4 Buldde A& AAEE b Y (Kwon and
Mugiya, 1994). o}X & WA Vg@Adol B Tto2 &
Ao AR Fete AHdL 433 Fude Aot
vt ERe® Vgol $ddel AA%E olf7t Wi
AEe A, 328 AYde AV € AZWY EA
e o 2284 dF 9FE 23 JeA FEH
ojo} g},

gty B AFE WA Ve dg HarA &
229 9L By P83 37 4 d7FEH 53
AX Y] EA8= YA T2 E9 9%, F AxY )
Vg dAsle 84 Fe S2E8E0] EAgeA
& ZAe 198 AXE Z713F preculturedtAY Ex T
o2 A77 s FHAE AL, HtrAzEE
o] Vgt oj® J3F& mx=Xo da HEJ

M2 Y Y

1. 8 3=

A% 200~250 g WR S FAF E FAHE ARl
A Fested ZA] AL AY £ 20T FEolA F
$% Ago o) gaTh A8/ B AmE FolohA
donh gael FHe sAggen, o5 Adce
8% gotow U] ofHe A=Y MASAA @

=

WAole] ZHAE 2]+ Kwon and Mugiya (1994) 9]
e A AR Byt £, 001% ) NaHCO;
g ¥gehes 01%9 MS 2222 vlAE F BERE A
9 7+¢ A& Ca** -Ringerd (120mM NaCl, 4.7
mM KCl, 1.25 mM KH;PO,, 23 mM NaHCO;, 10 mM HE-
PES, pH74)& ZHE9-& F3ld 527 #AF3Io Y
z9] 2452 AAGHY. bl collagenase (0.5 mg/
ml; Wako Pure Chemical Ind., Japan; Type V)& %
8 Ca** -free Ringerd 02 oF 2087 #F 3] &
&Aoo Cat*d Mg™t -freed Ringerd 30mle
FQste Gho BA4L AU 238 22 £
AAS % 50mle Ca** -free Ringerdo] ¥ 7§
7tz JhA e F e o AEagdos
HEQT YUYE % T SFIE TS o] &AM AX
AL 5omlE PABUE o7 ARG JFHE AR
Hed S 50X g2 902 AAEYAA KFEEME ol

9] BAES AASG old ¥ AAE 39 wHEato
dolA HYEFH A Eo| RingerdS H718He] 10mld]
derfo & stgch A2 AEEL trypan blueS o]&
st gEatgen, AXxSse 7 ALHRS o3y
A3 o}

3. HE i

dishd 3X10°71¢} ZAEE 3ml WFd A 60
mm® Z2A¥ Petri dish (Falcon)ol A i F3tsdct. vl
ko2 0.2 M bovine insulin, streptomycin (100 pg/mD %
penicillin (70 yml)-& £33l William's E mediume ©
£319.09, 25Tl A fibronectin®l coating® dish& AH8-
8t CO, incubator (5% CO, 95% Q)04 AXE Wl¥
g 279 s2Ee e yFd e Uz
z@stget. g AFA dish E AEEA £ JE
32E2ES AA 98 T2 FA/pGYeE 3
Aol ¥ a &g

4. 3228 2|

estradiol-17 B (Sigma) € 95% ¢ Zd, & 4Fs28
(Sigma) 2 A 29 (Chemicon Int, Inc.)& 065%
NaClel &313}a] v H7l3tt. 2H 2ol 52
ES 4337 98 AHLE 42 se gAT 01%
g 94 ¢=% gt

5. Vitellogenin2| H# U &Y FH|

Wo] Vg Wiley et al. (1979) 9] ol whz} MgCl-
EDTA 3o o8 Eggo. 94 vgol £¥d B3
< 97198 FmEE Kg? 5mgel E.E propyleneglycolol
Lalate] Wgole E4d) A H 1049F0 BEHE
st dAS At gL 93 dojA 5
ml8 3 20mM EDTAE 37}sto NaOHZ pHE 7.
70 97 2RF F 05M MgCl 16 mIE B3l 2500X
g2 1587 fAEEsT. 9o AAE9 1M NaCl
g ¥38h= 50mM Tris-HCl (pH 7.5) &34 3mlE ¥
o] &3, 2500X g2 3087 IALHT F A3 25
ml®) HYAZ F755E datd oA 2500X g 1583
AAEHEAS. AAE £ Tris-HCl 459 3ml
2 g3t 174 B 2L 43 9S o] 83 7Y
gtdct. Bot &4 Vg& AA37] A8l Sepharose 6B
column (0.02M Tris-HCl buffer, pH 80 containing 2%
NaCl and 0.1% NaN»)& o] &3%ch

RBAE Vgoll 22 %9 Freund's complete adjuvantS
st At (emulsion) A2 ¥ E7o} FAH8¢ . ¥
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22 1579 BHez 43 FAReH, §FFA 1579
Fol E71 A9 4L F3o FYHE AHY F, 2L
F9 v]dS ¥e] Y-S ol 4TA 20413 AR
5 ¥ L o AHA 7R 20T EBsgch

6. SampleXi2| ¥ HM7|HE

A wjgol o8 g4 Fuld FHFAL trichoroa-
cetic acid (TCA)Z F5AA A719%) ol &3k 1
HAE 3] AP35 H, G FSEF gdE £A3o
AAE o AE FHES AAT H k&K 5%
TCAE 5ml ¥Ol 3000rpmo.2 2027 YHE 3}
giAg FAAFAGY. o] AAE 33 WEEA oA
AAEL 42%9 NaHCO:2 F3MUF #2249 sam-
ple buffer (0.175M Tris-HCl, 8M urea, 1% SDS, and 05
% 2-mercaptoethanol, pH 74)8 ¥ 9} 75% 9] SDS-PAGE
A719% (Laemmli, 1970)& HA8 2439, Vgl
$& 984 Grabar and Williams (1953)] el ot
g} 0.05M barbital &5 (pH 8.6)% ©| 4, 1% 2] agarose
HAA7 95 S A9

7. DNA Mz

ZHA XU DNAY AHF& Wilderst Stanley (1983)9) %
ol wal 03N NaOHZE 37ColA 7587 183 2N9
perchloric acid2 90T Al 20%3 %341 713 DNAE &
%39 Munro and Fleck (1966)2] UVEFH o) 93 &
&g

o

2 ot

1. ZHMZ 2| Hefsty

collagenase®] 93] ¥e2]€ {WAX A4 dujA34
S B3 (Fig D, 2e8€ AF9 IHEE Fig 1A8} 29|
B FHE vehied Mg 19R871A o3 g
$ BgeH ieEF 29 A=rt Y HEEL M=
st 4&38H ddh o] A)dE AXue dS F
A3 FAg 4 du, AEIY AL WasA B3
F A2 (Fig. 1B). AIX9) MRS wWFY o) wgo] o
3 £350] Fig. 1C 2ol AIZE7E M2 7250
B (monolayer) & FA3AT. ol At AAE
EEHA =Hed AXEL o FHE Fox 2%
e 438 FHE ARG 2 F AZEL AT
L 2kt

B GA w2 AX $¢] H3E DNAY 2o2 Y
EFR £, Fig. 201419} o] vl 194 dish'd DNAY
Fe o gl 2 WY 3UA AA A 2E FEE
ARt FAZE A wet guisiA gAd
v F 7R A= oF 58 ugol At o] A vl FAI Tt W
DNA%Y F38 Zae gle 2oz Hol AXHE
F33 Aoz eyt

2. in vitro Vg&tdol A& E,, GH ¥ PRLY 943
8 930 HAXZREH VeRAdFEd #dse
HieA E2EE9 4% 2AE] Y4 E, GH ¥

Fig. 1. Phase contrast micrographs of eel (A. japonica) hepatocytes in serum-free medium on fibronectin-coa-
ted dishes. Hepatocytes were cultured in William’s E medium containing 0.2 uM bovine insulin, strepto-
mycin (100 ug/ml) and penicillin (70 ug/ml). A, suspension of freshly isolated cells; B, 2 days culture
before change of medium; C, confluent monolayer of eel hepatocytes.
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Fig. 2. Hepatocyte DNA content per dish during 7
days ‘cultore. Celt cultures were plated at a
density of 3X10° cell/cm’ on 60 mm petridi-
shes. The media were changed every 24 hr.
On the indicated days, the media was remo-
ved, the plates rinsed several times with
phosphate buffered saline and the attached
ceils analyzed for DNA as described in ma-
terials and methods. Results expressed as the
mean of data obtained from triplicate piates.
Bars represent standard deviation.

PRLE Z7 &= @4 Aviste 5943t vl gt Fig
3o N9} To] Ztzte] T2 RS AUl WY F wiA
£ 4A3%a] SDSPAGE A719% 98 48 23,
E, GH 2 PRLE &7 @502 H7tg wjdelA Vgd
#He 420 A gt 22}t E% GH B E,
o} PRLS 37 #7lste] wjUdatd Vg UFoE ¥4
2ugo] ok oA WFog VgHAE Fx3t] 9
HAe Hat4A 2RE0 M= Yad Aos #F
HA i viteN A FAEYR Vg in vivool A E, F
Abg o] ¥A %9 Vg polypeptide (Fig. 3, lane 8) ¢}
A7) 454 2e oJFEE UYL, Fig 49049 2
o] VgBr8AL o]48 BRI FE 3 olHe] Vg
o] FAHA

A EE Bt AEe EAste 3282 2 UE
Q259 9L AA =& 2277 H3q TEE
A7glo] 8Y 7 M¥E ¥ E, E.+GH ¥ E,+PRLE &
zt A7t VgA f 2ol ds 2A 2%E UEy
th (Fig. 5). 8479} RisE&EKE, E.0E A7Ietd aA o)
Fatg o W 28R Vggde freso AA &
steh. 28y E+GH £ E,+PRLE AH7ta wigelA
e g 19A7A VgL A719% B e a3
A ot w2 A Vgol §A4e] BFHAG

Fig. 3. Induction of Vg synthesis in eel hepatocyte
cultures. Hepatocytes were cultured for 5
days with E;(107°M), GH (50ng/mi) and
PRL (100 ng/ml), either alone or in combina-
tion with E,. Spent media were collected and
precipitated with cold TCA. The precipitates
were analyzed by 7.5% SDS-PAGE. ¢, intact
serum; ¥, E-treated serum; Vg, vitellogenin.

Fig. 4 Immunoelectrophoresis of Vg secreted by
cultured hepatocytes in eel. The troughs
were filled with anti-vitellogenin serum. C,

Vehicle; E, E, alone; G, E.+GH; P, E:+PRL.

322 H7iglel 897 wigst AR aat A
AAIJAGL AZAHe AR 4F 494 3285F
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Fig. 5. Effects of preculture of hepatocytes on the
induction of Vg synthesis. Hepatocytes were
precultured for 8 days, and then either vehi-
de (a), E2 (107°M)+GH (50 ng/ml) (b) or E.
(107°M)+PRL (100 ng/ml) (c) was added
to the media, respectively.
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Fig 6. Effects of Ex-exposure on the induction of Vg
synthesis. Hepatocytes were exposed to E.
for 8 days, and then replaced with E,(107¢
M) (a), E2(107°M)+GH (50 ng/ml) (b) or E.

(107°M)+PRL (100 ng/ml) (c), respectively.
A7t Vg A28 A 28, ETLEE Vg
FAFEE dojuA ¢, GH £+ PRLY 34 A7l
stojolgt g4 Eo} AE AoE veygon, XY

4o
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Fig. 7. Eifects of hormone withdrawal on Vg synthe-
sis. Hepatocytes were cultured in media con-
taining  E, (107°M)+ (GH (50 ng/ml)+PRL
(100 ng/ml) for 6 days, and then replaced
with media containing vehicle (a), E;(107°
M) (b) and E,+GH+PRL (c), respectively.

o aAe 84 ¥ T2 9L FAHR] gt

8Yzto] ZAA E2nto 2 wj4ds ¥ 247} E,, E,+GH %
E,+PRLE H7i8te 293 oA wjekd A E Fig 69
et F 1093 E9HE Holste] sl gstAsd Vg
o 4T E, HUMglol ME Aol vd A9 ey
F3g ol g YA e XA v Fstet F7tdE
Aol B} (Figs. 5a, 6a). ©|&¥ Aol Figs. 5b,
%t 6bce} Bl A ¢} o] E,+GH £ E,+PRLE %
7he wjool A dBVIT ExEE WYL Z2E Qlo|
preculture® H{Fol vld o Be Vg S ExEd
Hge 32E §lo] preculture® %ol w3 o B&
VgL B Eyoll 3717 &o] VgAldl 48L 1)
Ae Aoz yEyt Jay & A9 dides JeR)
A ggort o] AL E9 BEE FHAAE Vg9 &
A Wty gdon, Ewo 2 894zt wigd ¥, GH
FE PRLYHE #H7bste] oA 293t WSt e SRS
Vgd §4 Holx o, AT Vgidle 94l
E;+GH £+ E,+PRLY FAH7IH & 7=

Fig. 79 E;+GH+PRLES 34 #7138t Y7 w43
% 47 328 &EM, .95 9 E;+GH+PRLE A7}
sto] oAl 397 Wi 23S Yetldh E+GH e
PRLE &7 A7bsted wlF3td Fig 3 (lane 5, 6) A9}
2o vgo oz g4 BulEd. o]MH Vgol %
AdtA FA4 " A AFGNE ALsM GH 2 PRL
59 A3t TERo| HadTte] thg RAA WY
do2HE GHY PRLE AARNE 2% & 3822 F
A7}, B4 537 @ E,+GH+PRL 35 H7tshe] wjae]
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X HEE Vgdd 39 wjgelAe 28 £/ &
HA7Mr 5ol #AQe] AT Xol& YehiA gt
welA Vgol GASA FA - Fulsoddol= Vol &
Aol Bag o o] YUA s28e daX e A
o2 JeR.

J
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Vitellogenin®4 ol oJHg 28 ¢ g4 E0] #o3}
©7te dTstede MABERERE o&ste R
¢ &3t ABAA in vite A VgRA TR W E
H A& 3 Fro 2Fudyo] F2 o] 8o o
1} (Wangh and Knowland, 1975; Wangh and Schenider,
1982; Ho et al, 1985; Carnevali and Mosconi; 1992, Car-
nevali et al, 1992), ZNHFAALE o] &8 Vg4 &
TARE 439 AFENML FHA Ak (Maitre et
al, 1986; Boehm et al, 1988; Kwon et al., 1993). A} 4l
4 7lg9 wEZ V4 vstdEd dg g& Q=
MAEC #HAL glth B Gl Zol WA
Vg 4L E 2 HieAzarse 35344 9J3A
frsHd A 4L oFd AdoM Aoz e
Ao 2A ulg Fulgle 4ot

R HYHFFEE oA B Vg 4
ol F8 F=EA2A ¥EA JoH, B, T g3
Vgtdol weE B Wslso] 2t 2 ¥FF vt

Hed, e v R FF F7), A TW FDNAFS

Z71, 8% F9ddsn Qudde 371 8% e %
utadl4 o] 718t} (Mommsen and Walsh, 1988).
Vgl #oste WEHELS E, ol #3dses
3 FAGAT2 R o] HHAY 4F& vAe e
WA oy WEeA 28] VgiAd g3z
#gog g Aol A B3 F (Callard et al, 1972)°1
A BaEAT o] AP EANeld motde] HEE,
Zre] &DNA%HE 2 g3 Az o glojA dixF
v AAF F7HE Bk v HAgeAE FEE
Trpdlel E, @ GHE 2% FA AAE QAN e
o) FAEL Aud F/E HolA EJou, E
GHE 87 FAg A S oM e o] FNEL 3}
FAE J28A gL copid BASE AR ED o
I 2 XY Z7HE Bo GHYF Vgiddl A3 a4
e A AT o KA AT ARl
Mz PP (Ho et al, 1982), £F o] 9+ 1FE
< (Ho et al, 1985) A& 9] 722 & wWgdto] Vgl
W3 GHO d4&& zAlsiged, ¢AY x4 4 ES

A7bste] st Vgol JA oA, 3o 7tz
YoM e E, T E,+GHE &4 Arlsldx vegdAe
FedojXA gt o)lg Z2E oj9d ZAUYA
¥ (Fetal Calf Serum)9 7} 5 #Aglo] PRL,
FSH,LH 2 Z& 2H 2ot 328 & H/l9E Vg&
FAHA gt 22U HAFAE HEdo 759
TR AAZREHY A FAAE E.& GHE
A7bekdE Vgol 34 el Avke A S Golg +
2 AGold HaFAUd] Vg & dAske A
ZAE ANARY. G4 UFE o8 B A7 A
A §goz g4 1EE 8 & 98 A=Y s
AAAA Vg Adel dgd 459 Aole ZABIA X3
o}, 28y 20u g FAZE Bastyg 832 2¥8HA
U7 8YZF preculturedtdl M EW A4 gAEo FA
HAAY A9 g gdd s A HNM AEE Ags
o 94 AR EAE g 7t5A4E 2ARHLY E,
o} GHel & Vgitdol tigt 932 glv AR g
e}, Carnevali and Mosconi (1992)€ 71729 &
HME o] 43 M EIAN B 2 AT H3lA
FE5 27 g3 Vg e st e, Carnevali
5(1992)& Z& WGAE o] &3l B EE ERF
2 7}7E o GHHLEE Vgol §AHe] Ae As #
A3 AT Vge AxoldAg g ¢g BFd
A @Al fEHol An, HarA R GHRL R f &
Hojddxn Bugch o|d E9 GH EFAA4 A4S
FET £ Joy W Ae g 2 AR o
g %3¢ verdta ot Boehm 5 (1988)& 8
o ZHAE wYAl 2 A9 Y S T3} WA A
E.°] 4479 #Ael GH £+ PRLYLZ Vg& §&
A # Yt ole B Ao et 2ol EMFHAE
A4 ALYl ME GH £E PRLUCZE Vgol &
Ago] Ax g Wl v AARE 7t 83
ol B k49 8480 EAdte Aoz 449
HaFA T2E F PRLO| Vg@Adg Tde AFo
(Ho et al, 1985)dME A& Ao g Jegoy, Wi
st g A AR B Fe AL T3 FujFel of
A& GHS PRLO) opvw]:=4t vl g flof ¢ #AMSH,
FNF, 27 2 7 SolA GHS FAMG AHEAE 7t
A7) g7l Reg YZdn (Nicoll, 1986). 12 Ng
et al. (1991) 0] WA (A japonica)®] THAX o] PRL ¥
449 ZAE BRI Hojx WHd o9
PRLS VgitAdol sl GHo e ¥xe 328 53 o4
& sl it B

Kwon and Mugiya (1994) & ¥ 3t5A & A& v4ds
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W (A japonica)dl E.& FAS 79Fe] VgHA
F7E& ARG Y VgL fEHo AA Fxoh
olfY A WA VgiAdel HdrA 285
793 s A AAEHE Relth, @8 Burzawa-
Gerard and Dumas-Vidal (1991) & 3930l (A angui-
Ha)e] Vg@Ael dat H3teAe 93 A8 A3
Yz (vged) 2 H&58A M0 44 EE o
7Y B¢ F 2~3319 A7 B3 gAHEuE
Vg3 dz77F %F 7834 pg/miQlEl ¥lste] W34
HAEAANNE 213 yg/ml2Z F 37e} B ATE
el fdAgeld sME VgRtadel HaeAzas
o & we ASR B, B AT By
2 9 1097 E9HE AUtete wigetie Ay A& 4
oJAT Vg &g Hole AL 37179 EA7}
Vegtdel tha 48E uAAT H3eAs2ge g
flole A4A AL o|FY A ¥ Aoz #d
g BEE E2 FALE MId A Eflel GH 2
PRLEHE 718t vt = Vg de freso] XA
% Aoz Bol WHo Vgitdd & wEA] 9 ¥t
T4 32EE0] FA A3l Aoz 4zhdr,

Vgol 348 404 AHAA GH 2 PRL &
o H3rA SERES WYQe s RE AR &
71 E Vg g A dstE HolA gsked,
oje A %9 in pipel A BEH A& R 2o
Vgitdo] 48% 8% K9 H1A= F Vgy X
Bo A71F ez ti gae Rl ditEQ 4o,
Vgol peakol]l @3t= Al7lgAe E9 8FFEe A
7] Aaste Aoz Heof Vgo| $A8HA A=
Ao e Vgt do #ose 22858 d o4 d
23 g& Aoz EAA0 (Sundararaj et al, 1982;
Udea et al, 1984).

o] g} Zo] WZole VggAdle st T2EE9]
B3 glo] g 322 ¢ Q40 g HEJ} o] F
ol Aol & otk ¥ B} P& Vg4 wFUES
93)7] dgte Vg 23 FAA L T2 #459 U
d17t Auetor @ Aot

2 o

Vitellogenin &4 wW7lUEE #3)7] 9% 479 ¢
gozx WAoo HEKEERE o438t VgAdl
WS E, € HFAI225 Y G dhaf 2AY .

dutA o o) FE HIET B HFFEEY Vg2 E,
o Aol o3 Hgol A FAEYHA Ay WA vg

o

& ENoZE R 4L o]Fo AA ¥4} 1Y
W E;%F GH % PRLS #4 H71shd vgtAlo] &dsiA
freso] A o] AAHJY ETo 2 Vgol A
o] AR getd AT Vgg4d 2 E9 848 9
Adhe WA 8280 Slg Aoz AgHo] HEE g
Uzt 528 H7tglol preculturedtd Ao, E,
o2 VgL o] AA ¥ GH ¥ PRLY &
£o] oy =F E,uto g 10937 vt Zo|7
E2 x3AA VegdAdd g 98 A b 9 10
4zt Ex ol 93 VgL AU19E8 4
o 4oz di Frtte Aol FEHALY E,+
GH ¥ E,+PRLY H7tel H|s) @A G o] & vehfof
gl VgiA fFEde HFA 12850 I
FEHe Aoz Jegtd, =3 E,+GH+PRLE ¥4
FA7betod 697t g3t Vgol FA8HA FAH 2
A= A&sA GH 2 PRLEC] YLIIIE 2AEIGE
o, 39z #&3 A3 vgo 4 A== GH 2 PRL
5 A7MRFo A Zol& e A gk
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