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Effect of Dexamethasone on the Surface Expression of
Marker Molecules and Differentiation of Murine B Cells
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ABSTRACT

Background: There are at least two different subsets of B cells, B-1 and B-2. The
characteristic featurcs and funcdon of B-2 cells in addition to the cffect of steroids on
B-2 cells are well-known. Although B-1 cells have different features and functions from
B-2 cells, the effect of steroids on B-1 cells is not completely understood. Therefore,
this study cxamined the effects of dexamcthasone on peritoncal (or B-1 cclls) and splenic
B cells (or B-2 cells). Methods: Purified B cells were obtained from the peritoneal fluid
and the spleens of mice. The isolated B cells were cultured in a medium and after adding
diffcrent concentrations of dexamacthasone. The cell survival rate was mcasurcd by flow
cytometry using propidium iodide. The expression level of the B cell surface marker
was analyzed by flow cytometry. During the culture of these cells, immunoglobulin
scereted into the culture supernatants was cvaluated by an cnzyme-linked immuno-
sorbent assay. Results: The survival rate of peritoneal and splenic B cells decreased
with increasing dexamethasone concentration. However, the rate of peritoneal B cell
apoptosis was lower than that of splenic B cells. CD5 and B7.1 cxpression in petitoncal
B cells and CD23 and sIgM expression in splenic B cells after the dexamethasone
treatment were reduced. When B cells were treated with dexamethasone, the spon-
tancous IgM sccretion decreased with increasing dexamcthasone concentration. Con-
clusion: Dexamethasone induces apoptosis in peritoneal and splenic B cells. However,
peritoneal B cells are less sensitive to dexamethasone. The dexamethasone suppressed
cxpression of the surface markers in peritoncal B cells is different from thosc in splenic

B cells. (Immune Network 2006;6(3):138-144)

Key Words: Dexamethasone, petitoneal B cell, splenic B cell

24 P2 Ee b, AEA Weurg-g At
7 Ao 2 melol 2t g ¢tk dAHR e

FeaFeg A Al Geke 2 DA olu o Raste] JA g

£ AgH) eaFee PAAe  Qor)e zAutldl ] LR o] gof AelEle] Wekx

& F7HAIF)AL Zbell ERlAA A& F7HA Ik A
WA} HEE JLEe gty o abajE Aul A9 G glo] =3 Fof Aol AhfellA] v
B wam s ovin A% A ARE e} el olslol ulvishE
S 440060, A7 % FUA TET AE 93HA o = 2 FloralE ] ZFfo] o) Ao = b
Tel: 031-244-9504, Fax: 031-254-8471 = Grutels, dEHET) Ao e e A
E-mail: dcpark@catholic.ac.kr Ark(1-4).

Immune Network

138



Hen

& AlEFol WF FFIFRE 50| =]
- A
:‘:!Z-

A AEF7] F GIF7E BAAA w5
, A-B RZF AE, 453 Tx TH =9
A of AL ME Adg |

E
A=) hE

T AE %

FAAB2E FHo| =0 AEA o3l FE I e
=

-

=

oE 1T oY

Al sl FAA AAE 2A8A A
FIAFBESFO|E FEAE LHRo|E TEE FL&
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ZEALHE FEA, A=A FEAG o 2EZAN
TEA Fol EAZTH).
T o]fl of ] A5 BAIE, § 79 B2AIXE
TAEC e v, f2A gl ool i3 AEe|a
oPH7A FE BIAIEE FAE H57he] B4 vt
3140 vk Qv B-AZe o5 57343 §73el A4
slo] Bl AlEE ME AE o 2uld ¥ ohe)
o159 A FA7) IgAS Brlehe YAAEL AT
A S v 3 e ool olsta glek. Aol Wl
sREHE W] AsE AR F glem 7
EH 57 Yol & %S il dA vk Bl
AE7} stk IgMEAE A7 3 ks
= 3|l 3k A9} 22 AA A = YA HY
of} AlAJofe] Al Hh-&-2 A1 2el IgA, IgG 9l IgE
FABAAL AL F2 gMIA S Y drhe AL o
gk gotel Al ote] A3 Hao] Al sl
of WA AL AN, diobe] 75 BAZ] tif-i
< B-IAlZ7} Ak Yeke HollA IgME A3}
B-1A| 9] o] A5 Aog FAE L JrHS5,6).

upzbA Bl FEII2E Fol A9l WA e}
ol F2 B-UIEE FA4E BABAE Ax AEE,
Ax FH 298 zela 2pEE Q] IgMA Al v X &
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dabg Fobu, o] Az 7|Zel FeA B2ATI
B )70 BAIESE Aol el JEAF vl st o
e

HE o

Ul 8~ 147098 Ade] Y& 2743 57 BALB/cBy)
#](Orientbio, Sungnam, Korea)& £ slo] A4 159 A
e AdEE A7 4 A AR A ste] H st
et

BA|E2] B A %7} AN Heparing 4]+ hanks bal-
anced salt solutions (HBSS)/2% fetal bovine serum (FBS)-<-
B Ul 2YS & RS ol Ad FE T 10 o
2A7 2 FUekol Ao, AT nAe felze
o|=F o] gslo] Byl ¥ 70um A7) UYUE
2ol £7AA AA 27 ARG 2 F 2te)
FEE 1,500 rpm, 4°CollA] 5EZF FAE2lsled g
= W7 F o A el HE T &3l A(Sigma, MO,
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USA) 3 ml& %71sle] 50 ml FEoll &7 3 A-&ojlA
387 Fol AEFE AASICE 2 ¥ 6 mle] HBSS/
2%FBSE ol A4 Zelste] A5l wal 3 10 ml
HBSS/2% FBSol| 12.5 119] anti-Thy-12& 3 7}a}5 455
2 232 Fol WA 3 oh) QA Relsto] AL v
2] 32 10 m12) HBSS/2%FBSel] 500 12] rabbit complement
A7 ¥ 37°C &ell 45327 wWXslo] TRIZF5
AAsLA k. HHAZE A7 Hslo] EetsE A
Aloll 33k 3 5% CO, uHok7)ol] miokslgl o, &+
o H2 Al & AAsL7] Slste] 5 ml2] Lympholyte-
M (Cedarlane, Ontario, Canada)& 15 ml F-H.ol] ¥ 3L A A
Zoll A& AZujA 5 mlE ofF 2428 Lympholyte-
M §lell F#3E 3 1,650 rpm, 4°CollA] 207+ 442
slo] F7H5kE #1133 HBSS2%FBSE 23] A1X 3%
t}. 5% heat-inactivated fetal bovine serum (Sigma)@} 10
mM Hepes (pH 7.2) (Calbiochem-Novabiochem, CA, USA),
50 uM 2-ME (Sigma), 2 mM L-glutamine (Invitrogen Co.,
Tokyo, Japan), 100 U/ml penicillin, 100 zg/ml streptomycin
(Invitrogen) & % 7}8F RPMI 1,640 medium (BioWhittaker,
MD, USA)ell BAIES ieksigior] 485 Horst u]z
9] BA|ES] =5 95% ol vehrt

Robg} o4 BAES] A Foll DEO T w9
WIEh=(Sigma) & Z7beko] Aol aksieleh. AIE A
e AZ 19 AR, 4 F2H(ELISA)E &
o) A7re] AESS ulasg

A= 1 mle] 4F-22 49 mle] phosphate
buffer saline (PBS)S 430] 20 ug/mle) 4N-& &g o
o, 0M, 10 ° M, 10 °M, 10 °2] 47}4] =% 9] A ue}
£5 $rl8ksich
GAIE B A (flow cytometry): A)3E Zw] 83, x|
9] Aol A HubAX N} u)2k-o] BA| Lol A Al £
ARk EH ARG WshE 27 flvle] FAE 4
7] (Becton Dickinson Corp., Sunnyvale, CA)& H-A5}9]
96 wellol] ¢ 527 A Q] AEE YW1 1,500 rpm, 4°Coll
A SEZE AAEER 3 AFAE welsl B (2T E
A AMsl7] 98l fluorescein isothiocyanate (FITC)7} 7 $F51
et A A 9] anti-CD220 (BD Pharminogen, San Diego,
CA), phycoerythrin (PE)e] A% SAAe] A2
anti-CDS5, anti-Mac 1, anti-CD23, anti-CD43, anti-CD80
(B7.1), anti-CD86 (B7.2), anti-IgM == anti-IgDE 431
4°C YAl A 4587 x| glen] HBSS §-H& 7t
slo] PAR 3 F 250 419 stain bufferE o] Falcon
tubeol] $7 £, GAIE LA FITCE A 424
E2 445 PES 29 ATATE Ao} HRLE Qe
AL EAA & Z ani-CD220%= BAE, anti-CD5
¢} anti-Mac 18 B-14)%, anti-CD23+& 24315 BA)EZ,
anti-CD43-2- 7] A A, anti-CD80 (B7.1)$} anti-CD86 (B7.2)



140 Seung Geun Yeo, et al.

£ B 2= A (co-stimulatory factor), anti-IgMe} IgD+=
B cell receptor (BCR)2] ¢4zt &2 A4-g-&14ic}. 3} A ut v
78] BA| oA & A Al el gk Tl A7 3L
o] anti-Mac 12 AJ3ys}A] 9koku}.

A|E A &L (survival rate). o] EA 2455 stAY 2b=
2 oA S 10849 Hoka) ulzke] BAEE 15 mi
o] FHell 77} %71 F 1,500 rpm, 4°Coll A 57 A4
Halsl 3 Azalg vg)5 1 mle PBSE 49t} 1,500
pm, 4ColA SE A DAREE F A2 2]
3L 150 #12) 1 XPBS (pH 8), 375 u12] FACS €+<=4], 250
41¢] RNAsed} 100 £19] 0.2% Triton-X 100 7}7ke] &
Hol] Yo & 4.2 & 37°C, 5% CO0llA] 3027} wljoks}
9t} 100 112) propidium iodideE 7}H7}He] HHof W2 &
dfulg oz A A9 Ao 3077 ‘%X]*P"i
Falcon §-Hol| &7 & A3 F4 7] (Becton Dickinson)

H /H ]_

;t{i@,%—z}'ﬁ (enzyme-linked immunosorbent assay,
ELISA). #u[¥ & [gM A4HdZ3A o s 4%
gt wiA ] BAES v}E F5% 2] dexamethasone.C.
A2l BAES wlok 420 94 Heldt $ Azalg
Bol Aol A&x7] HA7EA] —80°Coll A WBE Hs5
o} H3 gk 96 wellol] ZH2} coating buffer (1.59 g Na,COs;+
2.93 g NaHCO;+5% NaNj, pH 9.6)el] goat anti-mouse Ig
(H+L) (Southern Biotechnology Associates, Inc., Birmingham,
AL)E 1 : 40002 E8hslo] 50 1148 B2slo] 4°C 1ol
A sk w2 a9l vl 96 well-S HBSS/ 2%FBS 2 643
AAZ & AAGA G E Agstedch 25 FAHEE
Al A izt 34 dz2ds e = A3 A
N ERE 50p14 Y A-ollA] 3412k whekslgict. o
Al 6312 A8 % PBS/Tween/BSA -£-wllol] horseradish
peroxidase”} £-& A A)% goat anti-mouse IgM = IgA
E 93 Aol miFstaict extell AlH 3 71E &

D=} 004

Fr=i], 015
=0, 008 ‘

% Ceabesd
_..d—|_11-'

I'\.\.'\'

L n.'l"FiII'FIF- >Na o3 "I'-'|F" anon

'ﬁ- :.'-:I'.-."IZ|

1

2,2-azino-bis-(3-ethylbenzthiazoline-6-sulfonic acid)(ABTS)
(Sigma)E Y2 & 414 nm (Dynex Technologies, Chantility,
VAl A F3EE 4389
EAIA 2], AdZA X = paired Student’s t-testZ E-A) 8k
A BAg Aslal p<001E o3 FEo 2 Ads)
pri=g
& )
5749 B (B-DAE7} v A-2] B (B-2)A] Eol n]3l} 9 A
uelsEol] AESO] =gk ok 2dA] A el
=T OMollA 10°M, 10°°M, 10° M2 Z7}s A
B-1A1£9] AMEEL 91+2%, 93+4%, 85+4%, 48+6%
S B2A|E9] A= 61+3%, 58+5%, 44+4%, 13+3%
£ Hof n|Ae] BAZE T 5719] BA|ZollA] A H|E}
£oll o3 A|E AEgo| ErhFg. 1). Lev; A
Bl 571 0M, 10°M, 10 ° Mol]4] 107° M&Z Zo}
4 uf] 57+] BAIE}F u[Ae] BA|E EFollA] &u] §)
A AE BEgo] FaTE S F 9}91‘:}(1)<0-01)- a9
U rﬂx}uﬂevt,] = 0 Mol ik 107° M7} 10°°
1077 Mol] tgk 107° M9 A|E AEELS EAIRMAQ 9]
o= $lekp>0.01).
o) Juilel=ol| 9|8 B-14] 9} B29] AEZY FHY
9] S A ¢ (expression level) 7} 7431 v}, A e A
24 iﬁfﬂ BA| Lol A= GAELES] F 571 0 Mol
A 10°M,10°°M, 10° M& 273l 4 B220"CD5 "
AEE= 56.1+£5.8%, 52.8+4.2%, 45.8+2.9%, 44.3+3.2%
2, B220°CD23 " A|3E¥E 25.5+4.3%, 23.1+3.4%, 182+
2.8%, 17.2+7.5% %, B220"CD80 " A| £= 74.0+3.1%, 72.0
+3.0%, 71.4£3.6%, 60.3+2.1% % 7+43} chFig. 2A).
o] < CD5 AJZ(O M vs 10°° M, p=0.003; 0 M vs 10"
M, p=0.002; 10° M vs 10°° M, p=0.009; 10 ° M vs 10~°
M, p=0.007)2} CD80O A ZE(0 M vs 10 M, p=0.001; 10~°
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Figure 1. Survival rate of peritoneal (A) and splenic B cells (B) in the different concentration of dexamethasone. High dose
dexamethasone decreased the survival rate of peritoneal and splenic B cells. They were cultured 48 hours and analysed on the FACS.
Results ate exptessed as mean = SH.M. PB: peritoneal B cells, SB: splenic B cells.
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Figure 2. (A) Analysis of peritoneal B cell surface matkers by
flow cytometry. Cells were incubated 48 hours in the different
concentration of dexamethasone. They were analysed on the
FACS. High dose of dexamethasone down-regulates (B) B220"
CD5" and (C) B220"B7.1" B cells. Results are expressed as
mean £ S.E.M. % Gated: percentile of positive cell surface marker.

M vs 107° M, p=0.002; 10°° M vs 107" M, p=0.008)%=
Aaeleb=o] vt F7Hkel wet ojn] Al Zhas

9l th(Fig. 2B, C). W] Aol A =(Fig. 3A) B220"CD23 " A&
7} 55.5+2.8%, 39.0+1.9%, 203+2.5%, 54+1.1 (0 M vs
10~° M, p=0.0003; 0 M vs 10~° M, p=0.00004; 0 M vs 10"
M, p=0.000004; 10~° M vs 10~ °® M, p=0.0001; 10~° M vs
1077 M, p=0.0000003; 10" M vs 10> M, p= 0.0002)(Fig.
3B), B220 IgM" A E7} 33.0+2.1%, 352+3.6%, 268+
1.8%, 25.84+2.4% (0 M vs 10 ° M, p=0.008; 0 M vs 10"
M, p=0.008)& Jn] A 749l chFig. 3C).

Effect of Dexamethasone on the Murine B Cells 141

A
ol Brarfaan Markers
m
- 1]
a iy
!; a0 m 0B M
a3 4 O % -5
'ﬂ I I_” o }H
o lﬂ
I.‘I ol .-I-l
Eplarec B Cal
B
O=0000
1o D=0
et} | F=0.000
B e ﬂ-l:-.wsl
& | Jleraduie ]
& 40 Femd) (N
20 |
=] 1] 10 Bl 1 i
Decamathaiorsd Gencaninalicn
Cc
100
0=0.008
=]
g D= (0
a | B EEHpM
# 40

L™ Lt T ] pLagtl")
Crxamaihascrs cancanraban

Figure 3. (A) Analysis of splenic B cell surface markers by tlow
cytometry. Cells were incubated 48 hours in the different
concentration of dexamethasone. They were analysed on the
FACS. High dose of dexamethasone down-regulates (B) B220"
CD23" and (C) B220"sIgM" cells. Cells were incubated 48
hours in the different concentration of dexamethasone. They
were analysed on the FACS. Resulfts are expressed as mean-t
SEM. % Gated: percentile of positive cell surface marker.

BABAEY ABHQ M A4 A w9
ol Zasigich. %7ke] BAZOAE wlet 4a) A
§lol £ 2,567 425 ng/mle] IgMo] AP gIA T 1] 7o)

o

BA|Zoll A& IgM AB4hg 38S = gloler AT &
-roﬂ/ﬂ 28t *’F S}‘\%iﬂ—. Dexamethsone 2] =57} 0 Mol|

A107°M, 10 °° M, 10> M& Z7}spd A zpkz ol IgM
A AL 25674518 ng/ml, 2,306+424 ng/ml, 1,562 +339
ng/ml, 1,323+282 ng/ml2 7+48}9)c}(Fig. 4). o) A}
= AE AEEY] doll uhE IgM A4k 749} vl



142 Seung Geun Yeo, et al.

Spartanacus k) Secmtian

SEQ0
SO0
2500

E zpao

c 1840

4 0

St G

FE
5B

G sscsalion

G iTe 1k
EL AL

AEA
= .I.I'\.

EE

L -
2000 : BFE
S B EE
2 1500 -
B I
ahd 107" M 10

W 1078
Dexamethasone conosmration

Figure 4. (A) Immunoglobulin production by B cells. The cells were cultured in fetal bovine serum containing culture medium. After
the culture period, supernatants were collected and tested for secretion of immunoglobulin M by using an ELISA techniques. Data
are expressed in nanograms per milliliter of Ig produced and represent the mean £ S.E.M. (B) Spontaneous IgM secretion decteased
by increasing concentration of dexamethasone. PB: peritoneal B cells, SB: splenic B cells.

BAZH RO By HAA A EFe 43 3714, F
23, 715 A A, Aol A& oA =, ZALEH R
ol o] ofgkoll izt AL FE & AXRH, A
4, AR ARk B4 Aol wheh 2--FehT). =
& 2ulzo] ol o3 ARl G chopiA 1}
B} cytokines (IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-11,
IL-12, IL-13, TNF- @, GM-CSF, stem cell factor), chemo-
kines (IL-8, RANTES, MIP-1a, MCP-1, MCP-3, MCP-4,
eotaxin), COX-2, Cytoplasmic PLA2, Endothelin-I, NK1-re-
ceptors, NK2-receptors, adhesion molecules (ICAM-1, E-
selectin) 9] AACIAE-L 48] vl o), lipocortin-
I, B2-Adrenoceptor, secretory leucocyte inhibitory protein,
clara cell protein (CC10), IL-1 receptor antagonist, IL-IR2
(decoy receptor) G2 F7F3HcH@8). FHZ74A L Eol =
o gk cheFgt A7 AeiElo] ghAut wouk-Zoll A
2] 3 & ok(lymphoid) 4| 32} 1] # Z ¥ ok(non-lymphoid) 4] =
o] vhekat o}y Aolell Poluhe vhedala B33 4%
gz Qlste] HAnkgollA ZA L Ro| 2o 33
off that A W AL 2 HAE HAsle ol v o]
A Aol UrkT).

B-1A| £+ CD52he WTAIE e o] whdly]
o gle 5AE 7HASL glo] 7|Edd dHA BAE, &
B2 Al E9}= sdals] b ool B-1A| 9] 75 Al
EEol] CD5” o]9lel] IgslgM™', slgD®, B220",
CD23"Y 7 and CD43"#'Z gl wle] B2A|EE
sIgM™, sIgD"®", B220"" CD23"" and CD43"" " ~ &
Uehllo] AE ER4 B-1AIES} B2AE Aolelli o
T 28 E 7HAS Qek5.9,10). 7ol BAIEE i
B B-IAZE ¥|AS BAZE B2AIZE B dFdAE

7%l w7 o & B7ke] BA|EZE CDS™. CD43™,
IgslpM™ 2 vehia, wzke] BA|EE CD23"™
sIgD"" & yehgl

2 A A o AfelAE 7] BAIEA =
CD5"¢} CD80' 7}, ulAollA &= CD23 "¢} IgM " A|E7}

EfY o CD5 A9 it dAdElEe] o)
Z7H3boll whe} B-1A|E8] A ZAHEAF F7Vsl5 7] ulf
Fo g A7ZtE| 9l CD80 (B7.1)-& 7HAE7|AES
A E} - QAN A G ZhE HolAgh
Aol 27RQ1# -2 g4 At MHC class 1T 3,
CD40%} 22 Al EZLH A7 2GS wie S7tsiA &
ch(11). w2} B-1A|Z) A dAuelEol] o)) A2}
8 A}, skl el A o)1) #fo] EF}el, MHC class 11, 32 CD40
o} A E Atol] AgkE ulE F J5E A

CD23-> B A|E YA =74 widlwd gjoll A vl §- =
Al 28 E 0] o] A3e FA&f Z Yol F a3t AL gt
thi G A ok w3k ZALH ol 2ol €]zl CD23¢]
283 WEe| 2ARchE Ao| FHHLEHY o] &
A ] ekt zAo] BAE whdRl Z A wiEy X5
of f&3lA o] &2 F A& Aolgle Hik glrh(12).
w3 CD23-L A A A IgE &4, IgE AA 23, 2%
7] WE i, st =4 widw o] F 93t o[ <l
AZHEE ofugEl A BAIE QIAAE A Qoh
(13-15). B Aqte] A3 A 2] Addel|lA g A el
o3l CD23o| Zh4g 2 7]Eol] #1si%] )& IgEd]] &gt
Irlukgo] Ag|Fol o ol 24 4 dF& 7Hd
Ao 2§58 o vk il slgDe} v Eo] BAIE
A2 47 SsIgME AH[ 20| Zol] 93} ggkE
+ & 7 At Ak B oAy AR = B
E8} Ao BA|E7E dAElE OB ok
AZEH QAR 5771 oh e o] ok AlZEE™
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et
> orlr 2 do
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S A T YA 5718 B (B-DA| ol A &=
AP QL A A R 5 Ytk A WY
S22 Az Badslo] B-141E 9} B2AIE Aol
A2 o Aol ¥ 7pA EA8 B- 1Al e IgME A}
W o g Fuld i ole) AR FA7) G AE
Holsle AAEZ ATAE S v 3 AR e
FoslaL Qlek B-1 AlZEod|A f 238 WIS 252 Y
Hbg o 2 B24|32e] WHodZE 58 R r] germline stateo]]
V47 Wil Ed¥ol7} A 5L nontemplated N-inser-
tions®] Zol|% ol FFE Algt=o] ct B-19 W
SEEAS FF 54 v|AEY A FAAIAE 4
Hale Ao gEA] gtk o= wlAEddl o3 1y
Al Ak Aol Al m gl gk P e
Wol SHAIE AlFsle Al AE A o USE A
Al Al WIS RERE WA AkE AR
Z g dom 7 58 ALl & J&E 3hrha
A A Qrh5,10). B QAFolA 2Fo| flE Aol A
572 B (B-DA| 2] AEE- H[A9 B (B2)A|EH T}
EQEI BABAIEY] 7% dlAuElE 107 ME 71 He
2 SApELE 7 271l el AEAATL 2
Fhetgln, I ABAIES] 79 Abuehee] F ol uh
o} AEALAT Z7heho] B74el BAEA @) Apulehe
ol A4l ot ol Az 5 AE gke] Beety
zpol, M|EEHE] F&A| zpo], AR oh& FEAE A3
A2 g AT AEAA, el oju] B Alol|A] KL
SR A EZZ3e}E F4 o] B2AIZH ke B-1A 27} T
gulgt A Fo] P A uElE]] 93t AJEgoll kS ]
Hogg A73ek©).

ApEfE o] A] SLEEe] wAmelE A4 A
(toxic effect)2} o] 2 13k A ZAPEAF7FE Al A 4bo]
FHazstA Hek(T,16). 2 Aol A dAuelES] F
7V Z7V3boll whe} BAI ] A| 2P ALeL 3hA| Apuk= <l
A AAre) 747 vebged S9] 107° M) FEell
A st skl

A, 7, W 25 B G FollAe LH R
Lol v q1Zdsle] FARATEETo A F4, vl
a3 FZ A4 53] F4oA Agrts AAEE
b w4 Hol o Qo ANk Al
AA Axse AY dgE A et vlE 2571
ZAzH| Ro|Tof odfo] Art = APAZ, A
E, a3 HEFE AL AL R EE Fol3)
W AgAbe] Zh4ms)A| Heh whebA] Hulsl AL T
ZRE] AlRo] AatEE AEE] Blo g Yo AL

=
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ZEANAY B2 FJZ Rk AT o] FFE el T
AEE FollA ASAEEL] ATl gl WHAsA
Hrh &, oA Do\ AEES] vl &2 34l
A7) AP A EE2] ulgo] F7Fsl7] WiiEelvh(17-19). A
FHollA AAzE R & Fof 3 g TRk A7)l A]
BAIZES] F& TAE ol u|3 wko] 748k}, Naive
A 9] ¥ BAlEE Aol o3 g8 27}
10° M g9 daieredl A Ao 748 i F
49| BA|Zo| A& o|Hr} 1,0000] & FEA A
gk g7t yehdet. o]d AL Fe] BAIZES
#o] BA|E B} ZAXE| o] ol 93k v oA ukg-
ol o] i eg Agge] & Hol F£rhH20).
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