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

Seung Geun Yeo!, Dong Choon Park’ and Chang 1l Cha'

Depan‘menl of Otorbinolaryngology, Head and Neck Surgery, College of Medicine, Kyung Hee University,
Seoul, Deymrlmeﬂt of Obstetric and Gynecology, College of Medicine, The Catholic University of Korea,
Suwon, Korea

ABSTRACT

Background: There are at least two different subsets of B cells, B-1 and B-2. The
characteristic features and function of B-2 cells in addition to the effect of steroids on
B-2 cells are well-known. Although B-1 cells have different features and functdons from
B-2 cells, the effect of steroids on B-1 cells is not completely understood. Thetefore,
this study examined the effects of dexamethasone on petitoneal (ot B-1 cells) 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
different concentrations of dexamaethasone. The cell survival rate was measured by flow
cytometry using propidium iodide. The expression level of the B cell surface marker
was analyzed by flow cytometry. During the cultute of these cells, immunoglobulin
secreted into the culture supernatants was evaluated by an enzyme-linked immuno-
sorbent assay. Results: The sutrvival rate of peritoneal and splenic B cells decteased
with increasing dexamethasone concentradon. However, the rate of petitoneal B cell
apoptosis was lower than that of splenic B cells. CD5 and B7.1 expression in petitoneal
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-
taneous IgM secretion decreased with increasing dexamethasone concentration. Con-
clusion: Dexamethasone induces apoptosis in petitoneal and splenic B cells. However,
peritoneal B cells are less sensitive to dexamethasone. The dexamethasone suppressed
expression of the surface matkets in petitoneal B cells is different from those in splenic
B cells. (Immune Network 2006;6(3):138-144)
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. 8~ 147095 Z3do] gl 773 27 BALB/cBy]
# (Orientbio, Sungnam, Korea)Z Fsle] 28 152U A
2e AUEE A% o AT ARA Slejo] A
St

BA|XE2] AA|. B7}2] A NS Heparing- 4]-2 hanks bal-
“anced salt solutions (HBSS)/2% fetal bovine serum (FBS)-<-
274 WE FU% ¥ AR ole) Aol EE F 10 o
FANE FY3te] dgon, At vA-L Fel&e
S=E olgsto] Farlmal F 10um 279 HAE
2Fol £34A17 A 298 AAsGe 1 F 274
TS 1,500 rpm, 4°Coll ] SE-ZF DA R ste] A&l

=3
7l & g2 AE Felo] 48T L) (Sigma, MO,
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USA) 3 ml& d7}bslod 50 ml FFHoll £ & 41-ZoflA
3E7 ol AYFE AABY 1 2 6 mle] HBSS/
2%FBSE Yol A4l st 45 AE W7 ¥ 10 mle]
HBSS/2% FBSol| 12.5 419] anti-Thy-12% 4 7}s13 455
2 3Tl AR F oAl AR oo] AEAE
2] 21 10 ml2] HBSS/2%FBSol| 500 112} rabbit complement
T A7k £ 37°C 5ol 4587 WXt TRHZE
AAAE HAANZE AABT Yto] FepxE A
Al H3gt F 5% CO, wHek7]ol] wiekslgiom, 48
o & AL 5& AAsY Hsted 5 mie Lympholyte-
M (Cedarlane, Ontario, Canada)g 15 ml &l Y31 A A
Zoll = AZEuA 5 mlE o}F ZAA# Lympholyte-
M $lofl A g F 1,650 rpm, 4°CellA] 2027 A&
slo] F7HEubE 3 ¥ HBSS)2%FBSE. 23] AXH313
t}. 5% heat-inactivated fetal bovine serum (Sigma)3} 10
mM Hepes (pH 7.2) (Calbiochem-Novabiochem, CA, USA),
50 UM 2-ME (Sigma), 2 mM L-glutamine (Invitrogen Co.,
Tokyo, Japan), 100 Ufml penicillin, 100 xg/ml streptomycin
(Invitrogen)& 47138} RPMI 1,640 medium (BioWhittaker,
MD, USA)ell BAI 2 ujokelel o m A8 Bakal u]zh
9] BAEY £5+ 95% o|4& UErd

Bu}sh ulg BAEY A ol REOF wi g
webE(Sigma)yg F27¥sto] wiAlel] wioksl it AlE A
E&7 AE T AR, E4HAFHAHELISAS 5
3 Z47be] AEES vlaskgich

AAdElES 1| mle] 4FZE 49 mle| phosphate
buffer saline (PBS)S 410 20 ug/mle] ANE wkE9lo
™, 0M, 10 ° M, 10 ° M, 107°9] 47}#] =2 WA uet
&g g
A B A (flow cytometry): AE F 333,

Algloll A Bk B3} ul ko] BA|Fl A AlE
A7) £ AR WS 4] At A
7] (Becton Dickinson Corp., Sunnyvale, CA)Z 24 &}-9ic}.
96 wellol] @k 5uFA& ] AES Y3 1,500 rpm, 4°Co]
A 527 QARER F A3ole Wl B UTTE
od AMs)7] ] 8l fluorescein isothiocyanate (FITC)7} ZH=
c2-A)1A 9] anti-CD220 (BD Pharminogen, San Diego,
CA), phycoerythrin (PE)o] Z3hd wHEAIAle] A3
anti-CD35, anti-Mac 1, anti-CD23, anti-CD43, anti-CD80
(B7.1), anti-CD86 (B7.2), anti-IgM 3= anti-IgDE Wi
£C WAmelq 45570 BN Por HBSS £US H7b
slo] YA Eg|g Z 250 419 stain bufferE Yo Falcon
tubeol] A Eeh FAL B2 FITCE Adt AgHA
S 2 A5 PEE FH ARIZE ol HEEE ik
A5 SEAA A = anti-CD220%= BA|E, anti-CD5
¢} anti-Mac 12 B-1A|¥E, anti-CD23& &-A413}5 BAE,
anti-CD432- 7] A3, anti-CD]0 (B7.1)2} anti-CD86 (B7.2)

p

A

A
b
1=
24

o Fdor

[*]



140  Seung Geun Yeo, et al.

© H2259 A co-stimulatory factor), anti-IgM$} IgD=
B cell receptor (BCR)2| Q124128 A-8&}¢ic). 3120t 1)
72| BAIZ oA A& oA A Eo] g DA EF 3HA)7} )
o] anti-Mac 1-& A|3§s}2] kokut.

A X BEE(urvival rate). o] £ 218 ALY A=

& oA S 10014 ) et} )] BAZE 15 ml
o Fuol 217k $70 F 1,500 pm, 4ColA] 587+ A4

Belth ¥ 42AE w23 1 me) PBSE A3t 1,500
pm, 4Coll 4] S 1A ARG F 42k e
3150 4219] 1XPBS (pH 8), 375 £19] FACS k4], 250
©19] RNAse9} 100 112} 0.2% Triton-X 1008 z+zke) &
Hol| o] & 42 ¥ 37°C, 5% CO.0l| 4] 3057} uljok
%}, 100 112] propidium iodide & Z7+2] B Holl W&
LFo)E doz 2 49 ALAA 07 YA
Falcon FHol| &7 & FA|Z 54 7] (Becton Dickinson)
2Asigiel.

324 A9 5% (enzyme-linked immunosorbent assay,
ELISA). 815 £ IgM& EadeSggos g4
At A 2] BAIZS thE X9 dexamethasone 2 Z
AP BAZE S ek 42 94 £l ¥ 4Zag
Hol Aol A-L=7] A7FA] —80°CollAl B% Hitslgl
t}. 33t 96 wellol] ZH2} coating buffer (1.59 g Na,CO;+
2.93 g NaHCO;+5% NaNs, pH 9.6)ol] goat anti-mouse Ig
(H-+L) (Southern Biotechnology Associates, Inc., Birmingham,
AL)E 1: 40002 Tdsto] 50 u14 BZEslo] 4°C ulo]
A sF2ut w1 skl ). 96 well-S HBSS/ 2%FBSE 62|
ARG & A ALl s Agsld T3

Al F8 Hz2TH 4 N2TS UHE F A2 4=
N FEE 5004 Y ALollA 347 shekagict. o
Al 62} A)1F 8k & PBS/Tween/BSA £-1l]ol] horseradish
peroxidase7} -2 A% goat anti-mouse IgM L& IgA
£ 93 ALolA wiksisi) 62w Al 3 ) A g
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10°M

2,2-azino-bis-(3-ethylbenzthiazoline-6-sulfonic acid)(ABTS)
(Sigma)E- 92 = 414 nm (Dynex Technologies, Chantility,
VAA FEEE F485]

EAA . A¥ZA X = paired Student’s t-testE E-AJ 8+
A BAL ARl p<001E Fo3 £F o2 Het

i}

4 i}

E742] B (B-1)A| 71 v 49 B (B-2)A| X0 v 3l =4
wepEoll AEEo] Eokrt vk 2UA] WA uelES
=570 Mol 107° M, 107° M, 107> MZ Z7}sb A
B-1A| £ WEEL 91+2%, 93+4%, 85+4%, 48+6%
L B2A| L9 A= 611+3%, 58+5%, 44+4%, 13+3%
£ Hof nAe] BA|ZE} £7)9] BA|ZA YAuEL
Eoll 93t A E AEEo] EvhFig. 1). 1) dA |
B 2271 0M, 10° M, 107° Mol 107° M& o}
A ) £73e] BAIES} u]4e] BAE B4 9u] gl
Al AZ AYEE] 243e ¢ T URHp<0.01). 2
U 9aeelEe] F5 0 Mol gk 107 M3 10°° M,
107° Mol that 107° M9] AE A& EAEHQ ¢
v {13 thp>0.01).

A Auleb<=ol] 93t B-14] £9} B29] AlXEH 34
9] vt A ¢ (expression level) 7} 74814}, WA A
P 274 BA|Foll A= FAHENEY] F 5271 0 Mol
A 107° M, 10 ° M, 10 > MZ Z7}s}2i4] B2207CD5 ™
AL 56.1+58%, 52.8+14.2%, 45.8+2.9%, 44.3+3.2%
2, B220"CD23 T A| £ 255+4.3%, 23.1+3.4%, 182+
2.8%, 172+7.5% %, B220 CD80" A E£X 74.0+3.1%, 72.0
£3.0%, 71.4£3.6%, 60.3+2.1% 2 7+459ch(Fig. 2A).
0] & CD5 A)|Z(0 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} CD80 " A Z(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 dexamethasorne. High dose
dexamethasone decreased the survival rate of petitoneal and splenic B cells. They were cultured 48 hours and analysed on the FACS.
Results are expressed as mean*SEM. PB: peritoneal B cells, SB: splenic B cells.
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Figure 2. (A) Analysis of peritoneal B cell surface markers 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
meanTSEM. % Gated: percentile of positive cell surface marker.

M vs 10 > M, p=0.002; 10 ° M vs 10 > M, p=0.008)%=
A ERES] BT} Zbekol what on| QA 4w}
% tHFig. 2B, C). H] A ol A =(Fig. 3A) B220"CD23" 4|
7} 55.5+2.8%, 39.0+1.9%, 203+£2.5%, 54+1.1 (0 M vs
107° 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
107° 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%, 25.8+2.4% (0 M vs 10 ° M, p=0.008; 0 M vs 107>
M, p=0.008)Z 2lu} QA 7+43s}9ich(Fig. 30).
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Figure 3. (A) Analysis of splenic 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 desamethasone down-regulates (B) B220"
CD23" and (C) B2207sIgM ™ cells. Cells were incubated 48
hours in the different concentration of dexamethasone. They
were analysed on the FACS. Results are expressed as mean=t
SEM. % Gated: percentile of positive cell surface matker.

EABAE ] AAQl IgM AL G A uelEo] 9
3 Zrasglcl. 5719 BAIEAAE wiok 444 25
Slo] & 2,567 1425 ng/mle] IgMo] AJAkE] ) A ut u]2}-9)
BA|Zol| A= IgM A4E FEE 4 glgler A= =
FollA] TEE 4= 919t} Dexamethsone 2] 557} 0 Mo
1077 M, 107° M, 107° MZ Z7}slm A "pukA 9l [gM
AAH-S- 2,567 +518 ng/ml, 2,306 +424 ng/ml, 1,562+339
ng/ml, 1,323 +282 ng/ml& 7+A&314] th(Fig. 4). o] A3t
= AE AEE] Fol uhE IgM AAF 7H49) vlE
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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.EM. (B) Spontaneous IgM secretion decreased
by increasing concentration of dexamethasone. PB: petitoneal B cells, SB: splenic B cells.
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£ o)A v]Ae] B (B2)A| Eoll A & Ahekz ¢l &)
AL A 7= YA B3] B (B-DA Zell A=
AA QD A A FAE 5= Qlgie AbbE Q) w o
258 QA3 Flsto] B-1A] L9} B2AE Aol
A2 o ol ¥ 7hA] EAg BAZE IgME 2}
Aoz Fud F ofvel QR FA7 A A
EHlshe FAANE AFANZ AL v 2 Ao e
Hofslar Qlek. B-1 Al ZollA 59 W FeEae o
HHE o 2 B2AES] W FEZBa B} germline stateo])
71 7] wiioll E¢¥o]7} H 3 nontemplated N-inser-
tions2] Zo|%= gol FHE Agslo] gic} B-19] W
SEEALS FF 54 v|AEY AEH FAHARE 4
Hele Aoz deix 9k ol n|AEe 93 wa
Al hAsEE A G Aol oA | AEol] 3t g
Hro] Al S Al Fsts A A AT ¢ 9leg A
Ak 2kl WA g2 89S AT AsE AFA
2 g o Zdd 39 AR E 98-S 3dn
deA AehG5,10). £ dFellA AFFo] gl Aol A
572 B B-DA|E2] AEE-L nAe B B)AT R}
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Apol, MEZH ] &2 o], A2 o} 2 FLAZ 8t
A& ot AZALAA, Lela oju] B mAldlA B
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7} ol TS BoFa vk At FFlAE
AA AETE A AgE A ik vE Tt
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[e}
Aoll4] BAzHZo|E Fo] & ubx Z R A7)0l A
BAIEE 9] & TAZ ol vle) ko] 7hA3kc}. Naive
AF 9 v BAIEE A Aol 93k IgA4kA 27}
10° M 59 A uelEl A AslA 7+49 v Z
F¢] BA| A= o] Hrl 1,0008] Z& FEolA

o o] WA oE AgAe] glF& Ko Foh20).

o|4e] AE dAEl=S] F 2Tt FolAd E7) B
Ao &g, AMHAQ IgM A4k a3 AlEE
o1 Az & CD5 A X9} CD80" (B7.1 HAE7} 2u] 9 A
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