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BotH 7| g2 F39E7]H %, dexamethasone, M 224, Al ZAHE AL
M = Bianco2} Gehron Robey 2000, Caplan 2005, Yinz}
Li 2006).
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Dexamethasone2- 71 &7 |2 B34 x0] =
L3 J&e 33 glom AT HelA mEA=E,
AFAZ, AA zR ] REIhimel AA AFTe
gkc} (Leboy 5 1991, Beresford 5 1992, Herbertson
7} Aubin 1995). Dexamethasone2 73243t v & A
7o QSAAAZe] A5 o]8H I = A
glucocorticoid2 A G A Zoj| M A EFFol ufe}
Al ZzAR ol Aol kS mAm A ZAPEE Al
ZAE ALY A" 23 7oz By (Martin
7} Green 1995).

Az Aed AzFgoz 95 g
Az A A3k o]ck(Soto § 1997). AR f-3he}
2o AR Aol A9 ot Al zApgate] &l
o 23] == #Ho]ar(Thomas 5 1998), Fo}
A2A-4) 5O AFHAAS M o9} w2
M ZAEALe] A5tz WA gt (Firestein 5 1995,
Ando 5 2001). o] -2 7|4 B W A2 M=z
o] Bh3t S5 AlolellA HHASh= BH g M=
=3 AzAEAe] o8 AAY 4 gleelet A2
A el ® BT 27 Z HER DAL
W Bae gohus] PEch Bk ohiel F1b4
71F 2] 23te} #HE dexamethasone?] &7}
et g2 A7 23 )z AA ololx $hEell
= 273 APW Wl E7AE] 243 A
EAAbe} A%E dexamethasones] 3ol gk
AF =3 Folur] Yok FA3 AU WL o
Fo|lA] dexamethasonee] F1Ewo|A] E7|M 22 =
Al Az|gcty ByEly gl ek (Walsh 5 2001)
ol¢} At AT Ryw ¢l (Jaiswal 5 1997).
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5 1740614 584 Ate] 715A}e] F4-% IRB 71E
ol weFsted Abgsleich AT el WA
A8-S Es] A=H3H(Lennon 5 1995) Fetal Bovine
Serum (FBS; Gibco-BRL, Rokville, MD, USA)o¢]
10%= A 7}5l Dulbeco’s modified Eagle medium
(DMEM; Sigma, St Louis, MO, USA)-S- A 7}ste] €
2t 454 S Al71ga DMEMS 3713}
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2. Tunnel A4

DAPI 3ol 4] AEALA £9] 32 ope Holt 4]
29| 39l 9ls] Tunnd AL 3ok Tunne &
Ao M xzE R& D system(Minneapolis, MN, USA)
] TdT-Fluorescin TACS In situ KitE o] &3}
Coverglass ¢l 7] A ZZ 4% formadehyde(Sig-
ma)= A = cytonine = I FEA)Z] o2 DNA &
R o] = biotinylated TdT2 %X 3} t}. o 7]
fluorescineg ZAd A7 streptoaviding Egioh A2
o] &2 PBSe| DAPI (Sigma)E 100nM =2 Tt
£ $4oz dzgystd)

AH

3. BrdUEX| ¥ HAM

M ZE-YD A =el "X dexamethasone®] °f 3
et Al M EZE wikslwHr BrdUE =AAA
Fdsle A=) & mlmsignh AlZ2E 3x10Y
cm? 353 A3 DMEMo =2 wjokst= Z(Con)z}
10" M dexamethasone (Sigma)2- A 7}8}e] vl ofal=
T (Dex) o2 o] Zbzhe] wjeke o 7 3F7F wlj ok
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-BrdU 3}A] (DakoCytomation, Glostrup, Denmark)el]
Aol A 303 A2kl A4 = FITC conju-
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CELT
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7}skd e} Tecan AF(Durhan, NC, USA)2] Geniospro
fluorescence measurement plate reader2. 360 nm
excitation, 460 nm emissiondl| A 333 =A]3}% o
m ZAle]] =343 Amersham Biosciencex} (Piscata-
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5. Alkaline phosphatase &3

Dexamethasonex]z]el| u}& wjmx|z=29] B3} =]
== Fqlslr] ¢J3sle] akaline phoaphatase (APase)
AL stk AlZ2E 12 well platedl] Ao #A3}
Qe 24 229 4well g ARgslg o vl Feid =
2& 7Ade] PBS= 23] Az ¥ pHZ 1052 =4
gk 50 mM glycerin, 1 mM MgCl, ¢}l p-nitro-
phenol phosphataseE 5mMM =2 =9l £ 05
mLE H7lste] 4~12% vbSAFEh 539 0.1M
NaOHE &3l o §42 96 well platedl] ¥+
3lod 405 nmei|A] plate reader (Tecan US, Durhan,
NC, USA)z 1 =g FAssdh el AT
p-nitrophenol standard (Sigma) 2. &4 959
Adis Axbskde 24 0] #1¢ AlzE PBS= 3
3 AAHT F -70°Co 2Bt DNA & =
Aatgieh. $4 o] BF Fbd APase 4 43E 2
7te] DNASA $42 o] Al£% APasez 7|
Abste] mM pNP/min/DNA 2 #A]81 o} (Fig. 3).
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Fig. 1. Micrographs of primary cultured human bone marrow mesenchymal stem cells. Phasecontrastic view (left). Tunnel stain for
apoptosis(middie) and DAPI counterstain for nuclei (right) on same field. Condensed and fragmented nuclei in DAPI stain show-
ed positive reaction in Tunnel stain. Bar represent 25 pm.

A3 EAH AHE SPSS120& o4tk A 2. MESA
Z7F] ®]|wE= Independent t-tese} General Linear

Model & ol g3k} EASHA 02 2 sksich el Aol wret AEgAel HAe dedn-

cthasones] 43 el WA Hel A
DNA oF& =A3l= uhs} g JdMsle] 1

2 Ae Wew 3 245—5 HA 510 DNA"J:“]
1. MZui2¥ % Tunnel A4 17mge= Dexze] Conge] 65%]%lort 25

T 2 HAe] 78%E FHHI 3Fl= 3.1mgt
4.1mge 2 132% Z7}3t9l ot (p< 0.05).

M ES2) Wil *1];“,5—’,:7} 13l Con3} Dex
ol A 200u) Alof w HF 171709} 1567) 2 Dex-
o] Con-9] 91%e]glom 25 e $X5 1B
Qo) 3F = 2400 9} 2767 & 114% Z=7)3}1sd )
A F 22k f-oAd2 A=A 4ok (Fig. 2).
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= A9 7% B AEY 3718 e e
Nze} e Fele Holn ZAste] 13Y Ho
WFgA e HomA AT Mz WU A%
ul=3o] moro m W37t} Dexamethasones =
Ag FellAe MERefe] T2 O] =
Hakolcth

do] mefo] AlzApdate] FHjE A HMEe
AZzR=7d 2 AEZFAAGNM wel A2
o} DAPIG A A ohefdt Hefe] deEst A APase 84 == dexamethasoned 2213 A o
F732 B3l=w Tunne 44 F DAPI djz44 z27ol W3] 2 £XB Helw =7}sl%idh DNA
Zho} wlwdt Az} ol2dt P& Hold HE2 A 5T A Ass AYZ 2l oo
- Tunnel 94 <fdl-e-& Balet(Fig. 1). el AAAIRE wiek71ztel wlHE Frlebae
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DNA assay
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Fig. 2. Proliferation of MSCs cultured with (Dex) or without
(Con) dexamethasone. Fluorometric measurement of DNA
content with Hoechest dye in each well (upper) and num-
ber of nuclei per fileds (lower). Bars represent mean=+
SD, p<0.05(*).

A Dexit2 25 FHIAE BT 3FA ] ok
Zraslel ot Conell vl 4%53] ¥ $3|5 1B
o] ZF¢io} (p=0.000) (Fig. 3).

4. MZzEH
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APase assay
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01t
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Fig. 3. APase assay of MSCs cultured with (Dex) or without
(Con) dexamethasone. Values were expressed by activity
per cells by dividing APase activity with corresponding
DNA content of each well. Bars represent mean+SD, p=
0.000 (*).

BrdU labelled cell
100

80 -

Percentage

40 |

20 |-

—— Con
—i— Dex

1w 2W 3W

Fig. 4. Percentage of BrdU labeled MSCs after cultured with
(Dex) or without (Con) dexamethasone and exposured to
10pM BrdU for 72 hr. Bars represent mean+ SD.

methasone®] °jek-& <olm izl U A7k el
BrdUus X8t 39 u]&-& FA33ich A Fe Con
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Fig. 5. Percentage of MSCs apoptosis cultured with (Dex) or
without (Con) dexamethasone. Bars represent mean+ SE,

p<0.05(*).
747 0] 95%= F3F T 35 13%2} 16%= o
A= o] 123% 2713} c) AT = Z7kel= 72 A
79 AA R = HE BAA F482 9

o} (Fig. 4).

5. MIZXIHEHAL

A7 7 3tel] whE AlZAPE ALl W)= dexame-
thasone®| d&Fe oopr wx} AP 242 W3}
Z AT Congeoll e 156 0.2%2] Al=7}
APHAL oFAFS Wyl 258} 3Fo 0.9%<} 2.0%=
F7hetsd ot DexzellA] 159} 2Fell= APEAH]
E7} Bo|A] ot} 3Fel| ]2 0.2%2] Al=7}
APAA| 22 S B F L7 Abele
E FlM 214l =9 (p<0.05) (Fig. 5).
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Aoz s} Dexamethasones Foidtd A
A % (Ivanov ¢} Nikolic-Zugic 1998, Cifone 5 1999),
Y= (Migliorati 5 1994, Brunetti 5 1995, Planey
¢} Litwack 2000), &3 o} = (Kofler 2000, Flynn
2006)s) M= Al EAEAE B A 8 woke
A3 (Oh % 2006), 3543 7 (Kato 5 1995, Li
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Petrella 5 2006)0| 4= A ZAE AL} oA g,
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B AR Es) wAEs] Artele 2 Zos 2
Fhshoieh. £ AGAGIM EF eyl o5k
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Abstract

Effects of Dexamethasone on Proliferation
of Mesenchymal Stem Cellsin Long Term Culture

In-Hwan Song, Seong-Yong Kim?

Department of Anatomy, Biochemistry and Molecular Biology, College of Medicine,
Yeungnam University

Homeostasis of the body is maintained by balance of cell renewal, differentiation, and death. Dexamethasone has
been used long time in field of M SCs research as differentiation inducer while, in contrast, there has been little work on
the effect of dexamethasone on apoptosis and proliferation of MSCs.

To determine the effect of dexamethasone on apoptosis and proliferation, MSCs were cultivated with (Dex) or with-
out (Con) dexamethasone for 3 weeks. During this period weekly cell count, DNA assay, mitosis, apoptosis as well as
alkaline phosphatase assay observation were recorded.

DNA and cell number of Dex group was lower than Con group in early period but exceed at 3th week. There is no
significant difference in mitosis between both groups whereas apoptosis frequency in Dex group was lower than that of
in Con group.

These results indicate that dexamethasone influences cell proliferation of MSCs in long term confluent culture by
suppression of apoptosis.
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