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Abstract

Effects of glucocorticoid treatment on gene expression in astrocytes and microglia

Yan—Ji Cui, Sung—Cherl Jung, Su-Yong Eun
Department of Physiology, Jeju National University School of Medicine, Jeju, Korea

In the present study, we investigated cell type—-specific effects of glucocorticoid on cellular function and gene expression in
different brain cells, Dexamethasone (DEX, 1:M), a synthelic glucocorticoid, was treated for 24 h in HT-22 neurons, C6
astrocyles and BV-2 microglial cells. DEX treatment significantly increased cellular mRNA levels of crystallin alpha B in C6
astrocytes, and the effects were reversed by glucocorticoid receptor (GR) antagonist RU486 (Mifepristone). Lipopolysaccharide
(LPS, 200 ng/miinduced NO release, nuclei translocation of NF—xB, degradation of cytosol kB, and mRNA expression of TNF—
alpha in microglia, a well-known phenomenon presenting pro—inflammatory capacity of microglia, was suppressed by DEX
treatment, These effects were reversed by RU486 treatment, Our resulls suggest that glucocorticoid might deteriorate neuronal
survival and maintenance of function. Astrocyles and microglia might protect damaged neurons vulnerable to stress hormone,
Taken together, we postulale neuron-glia interaction and the specific roles of neurons, astrocytes, and microglia in stress
responses and stress—related psychiatric disorders such as depression. (J Med Life Sci 2012;9(2):97-102)
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9l dexamethasone (DEX}& 1-29 £oj W ¥k £of Sef of
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ARAE, 4Y4AZ, QY RANZEE= 10%(v/v) fetal
bovine serum (Gibco, Grand Island, NY. 16000-044)%} 1%
penicillin/streptomycin®| 8% Dulecco s medified Eagle
medium (DMEM, Gibeo, Grand Island. NY} iX|& ARS-3to]
37C 5% CO, ¥27]ofA wjoslgen], BV-2 microgliat Hl
2 A 3} HT-22 neurons®t C6 astrocytess 2] $hd
4 A st

Nitric Oxide &3

Nitric Oxide®] A4 W HHEZQ nitrite (NOMYE ¥
2 Z3¥Oo2ZM  Nitric Oxided& 233dct. =,
sulfanilamide?} nitrite®h YH5-2 3 =1L, 7)o kA N-{1-
naphthyl}-ethylenediamine dihydrochloridec] ZFEA =HA
colorimetric change?} Yol El= Y=|2 =9 ot 2+ 4]
29 ME A& 100uto] FF2 Griess reagent (1%
sulfanilamide and 0.1% N-[1-naphthyll-ethylenediamine
dihydrochloride in 2.5% phosphoric acid}s &7} ¥ =3
oA 1087F wgA|Fch oS S40nmelld EFEE 2459t
NO:2] 455 NaNO: standard curve2 ZJ4Fs}Ct

HHASE & A HHYSRT-PCR)

Dexamethasone2| chronic treatmentol 2%t 322} YHE
ZA18}7| glste] RT-PCR 71A1E AMS-31dch AlZulef plated]
A mediaZ AAHF F 1ml TRIZOL Reagent (Invitrogen,
Molecular Research Cente)® M|Eol4 DNAS} RNAE 23}
gict, Oligo (dTHE o] 88l HHALEAE cDNAS A3 of
cDNAS 5% DNAR o] PCR 4he-t H71g95-& M43t
Primer?] @74 4-& offigl Zch TNF-o: (F) ATG AGG ACA

GAA GCA TGA T: (R) TGA CTT TCT CCT GGT TGA.
Crystalline B: (F) TTC CAC TCC CCA AGC CGC CTC TIT:
(R) CTG ATG GGA AAC TTC CIT GT. GAPDH: (F) GTC
CAC ATT GTT GCC ATC AAC GAC: (R) TTT CTC GTG GTT
CAC ACC' CAT CAC. ¥A=2] optical densitiest= image J5 £
3t sidsh= GAPDHER EAysigich
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1. HT-22 neuronsi} C6 astrocytestliA{2] dexamethasone
Ol 218t crystalline «B2J RTIX} Wdiee] Hst

Crystallin @B+ Alzheiheimer's disease, cerebral abscess &
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08 28-S Tk ohyel HE AlHz2EE RESEcin o
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crystalline oB7F o{RA #3h=x] ¢ixtséle] Hlc) HT-22
neurons (Figure 1A) 3t C6 astrocytes (Figure 1B) off 1 .M
DEXZ 24h Mz B2 DEX®} RU4B6S ¥4 A stge .
H 3o A= DEX o 23] crystallin «B mRNAZ} #3817 ¢1A ot
A9t astrocytesd| A= F944 A F7P3MEIE GR
antagonist?] RU486°) 2J3f 4L aRlIgtozu AEH A
o3 AARAZ7T B4HEE Bt
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Figure 1. GR-mediated crystallin «B mRNA levels in HT-22 neurons and C6 astrocytes. HT-22 neurons (A) and C6
astrocytes (B) were pre-treated with GR antagonist RU486 {10 #M) for 3 h and then stimulated with 1 4M DEX in the
presence or absence of RU486 for 24 h. The crystalline eB mRNA levels were determined by RT-PCR. Optical densities of
individual mRNA bands were normalized to the corresponding levels of GAPDH. Values are the mean * SE.M. of four
samples in one independent experiment. The data were replicated in three repeated independent experiments, ###P (
0.001, as compared to untreated control group and **P { 0.01 as compared to DEX alone-ireated group.
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Figure 2, Inhibitor studies of PKC and PI3 Kinase on dexamethasone-induced crystallin ¢B mRENA expression in C6
astrocytes. C6 astrocyles were pre—treated with PKC inhibitor (A: Bisindolylmaleimide, 1 M) or PI3 kinase inhibitors (B:
Wortmannin, 100 nM and LY294002, 50 #M) for 3 h and then stimulated with 1 @M DEX for 24 h. The crystalline «B mRNA
levels were determined by RT-PCR. Optical densities of individual mRNA bands were normalized to the corresponding
levels of GAPDH. Values are the mean S.E.M. of four samples in one independent experiment. The data were replicated
in three repeated independent experiments. ###P { 0.001, as compared to untreated control group.
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Figure 3, Effects of dexamethasone on the LPS-induced microglial activation, Microglial cells were pretreated with 1 M
DEX for 3 h and then stimulated with LPS (200 ng/ml) in the presence or absence of DEX for 24 h. GR antagonist RU486
(10 M) was co-treated with DEX. (A) Effects of DEX on NO release were examined in LPS-stimulated BV-2 cells using
Griess reagent. {B) The TNF-amRNA levels were determined by RT-PCR, (C and D} BV-2 cells were pre-treated with DEX
for 3 h and then stimulated with LPS (200 ng/ml) in the presence or absence of DEX for 30 min. Levels of NF-xB p65
subunit in nueclear fraction (C) and 1B in cytosol fraction (D) were determined using Western blotanalysis: Optical densities
of individual protein bands were normalized to the corresponding levels of f—actin. Values are the-mean * S EM. of four
samples in one independent experiment. The data were replicated in three repeated independent experiments, #P { (.05
##P € 0.01: ###P { 0.001. as compared to untreated control group, *P { 0.05: *P ¢ 0.01: **P { 0.001 as compared to LPS
alone—treated group, and $P ¢ 0.05: $$P ¢ 0.01: $$$ { 0.001 as compared to LPS+DEX-treated group.
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4. BV-2 microglia®l 9] LSPO 2|8t NF—«8%2 (-xB2]
uHs0f i3t dexamethasone?| =&

NP-—«B= GEUS, £EY L 5 A% hasto] TNF-a&
e B FHUAEG BASE A7l FA HARIR o oHREe,
HIgH] Aol AlEA] NF-«B/IkB YA EAsl 245 2
-ﬂoﬂ L2zl 5 BEkaes kB H2jEn 448 B NF-«BRE

W& Szt 4% ‘ﬁ‘e.‘-”HJ'H +A] 50 gHAdell HaHEE R 4
34°l 2488 = 2oZ dEA Ao NF-«BY 4L oAl
Feb TNF-e9 %l*é-% A gt 7isAdol o9 ks WA
Wesiern blot oz AlEdo|Ae] NF-xB2| W4 HEHE
ZASHTE LPS He He] DEXE HA2 shas o 2¥elA
Hol = AXY DEXE LPSO| 2I8 NF-«Bg AZ#ozg|
o2 &4 A A3l o|= GR antagonist $1 RU486¢]
2|8 A=t (Figure 3C).

1B7} 214k} Elo] degrades]d B2} 285l 9lW NF-«B
7 22 Hof ¥ Yz o]F¢ogN TNF-a 5 47 Z4
& Smgcpen LpSol 2lske] @A T HAUR kBt
DEXel 2ldte| HEore-& & 5= 9ot (Figure 3D). ol NO &
] % TNF-o W83 2 microglia 715l gt DEXS| ¢|AlE
7} NF—«B ABAY ARE Fdto o|R0] AL MAysiEct
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Y3& o|sfahital sigth. AEY A T2E DEX A3 (1M, 24
hiell 28l C6 astrocytes2] FEPUAEQ) erystallin B mRNA
S| FrlEdaE gelsisict. £jt n[HAARHEE= G5
YFEAQ! LPS —li* NO EH], TNF-alpha H#%7}, ‘aﬁ?{
MAlelabel NF-«B2| #o= o), MEo4e] kB Wz
4 Fo Hxr DEX MA|) o8] AAEE #AsISIct o=
2EgA T2EL yof WANES a|MARmAMELY Y
At AAGS digh A LS A = UL B8
o, AAE Glucocorticoid Steroid AA|7} I-&gke] Ax]of 23}
of A, dYYAAR YAl o el AvE BEsln

= A de] ok B AHS FalMe Had AFEdhe
o)A RA Y YAt & o]fe QX ZF o AFEENz
monocytes, macrophages®t FAI8H 2Hg-7]Ho] ZA3he 2]l
Aol nlzt ok v Al RAE] UjE o|4ke] A Hi
£ Folo] ~EH~ AA z:eMs vl RAE}
AlARZo] o7t 99 S Edto] AFHZEE BEdh= 7|7
(neurotrophic effect F-2 neuron-proteciive effect}® 71 +
UALL 23 B 5 AUt

TS| LBt BRE crystaline o8 LY F71o] B
g 2k AEEA ARAe] 47N BERg HojAd, o=

A AT 758 4:38t7] 8t autocrine 4]
02 AATHAASL Wastd damyzel g A%e
ZAEFica & 42 QT paracrine 4082 AEHA A8l
A AAMEL] AR W AR BURitT 22 B
4 glet.

A ze]l Pt B ATATE ol BEQ AEY
& Algold QAR S4F ol AARAZS AFRT
A 7)ol AHBtE, AEAA AN ok Ax §x7} Hz
e BhabAdo] MM Rk AAAIZY 70| HAFW 2B
Bl Ao A HAAYo] YA 7HsAo] USE S B 5
oAl Fch ofedt dib= AHAmAILe) st ';q AARE &
It AEHA B Atk A Al Exel ¥ 4 e
AlAbgict,

2 A7ANE Feste Bl AEdA Aol AEA B
2go] 2745h8 Mo EAIshe AHME, AAlaMEel nlA4l
ARHES ztzt GRo| vi7iShe ABHDHS Soio] s
o, AAAEE Aed A oL Sauin AARARS A
*l%‘ﬂﬂ&h UAHOR AEHA B2Eo) (g ARAHE 2
#7158 vehfo] AgtHoe NAME, GARAE, )47
BAE {u AEaaT JET HAAS TS HoR ol
ot ARAEE BE8l] 98 olejd A5AEAAL S4tE
W AEH A FE20] ot AAMTE Eato] FlEBlElR AE

A St AAAge) whgRo] kol Moz Aj¥ch

[ #2102 ¥ )

1)Selye H. A syndrome produced by diverse noxious
agents. Nature 1936:92(3):429-433.

2)oFHgl WA, P8, WS, PR e, e o
e, 9719, AEHA AT, dhbe|shab 1999:77-101,

3)Plotsky PM, Owens MJ, Nemeroff CB.
Psychoneuroendocrinology of depression, Hypothalamic-

' pituitary-adrenal axis. Psychiatr Clin North Am
1998:21(2):293-307.

4) Renkawek K, Voorter CE, Bosman GJ. van Workum FP,
de Jong WW. Expression of alpha B-crystallin in
Alzheimer's disease. Acta Neuropathol 1994:87(2).155-
160,

5)Stege GJ. Renkawek K, Overkamp PS, Verschuure P, van
Rijk AF, Reiinen—-Aalbers A, Boelens WC, Bosman GJ, de
Jong WW, The molecular chaperone alphaB-crystallin
enhances amyloid beta neurotoxicity. Biochem Biophys
Res Commun 1999:262(1):152-156.

6)Ilwalki T, Iwaki A, Tateishi J. Goldman JE. Sense and
antisense modification of glial alpha B-crystallin
produciion results in alterations of stress fiber formation
and thermoresistance. J Cell Biol 1994: 125(6):1385-1393,

TYHuot J, Houle F, Spitz DR, Landry J. HSP27

- 101 ~



Effects of glucocorticoid treatment on gene expression in astrocytes and mieroglia

phosphorylation—-mediated resistance against actin.

fragmentation and cell death induced by oxidative siress.
Cancer Res 1996, 56(2):273-279,

8) Kamradt MC, Chen I, Sam S, Cryns VL. The small heat
shock proteinalpha B-crystallin negatively regulates
apoptosis during myogenic differentiation by inhibiting
caspase—3 activation, J Biol Chem 200%; 27(41):38731-
38736.

9)McCoy MK, Martinez TN, Ruhn KA, Sgymkowski DE,
Smith CG, Botterman BR, Tansey KE, Tansey MG.
Blocking soluble tumor necresis factor signaling with
dominant—negative tumor necrosis factor inhibitor
attenuates loss of dopaminergic neurcns in models of
Parkinson's disease. J Neurosci 2006;26(37):9365-9375.

10)Yang MS, Ji KA, Jeon SB, Jin BK, Kim SU, Jou [, Joe E.
Interleukin—13 ehhances cyclooxygenase—2 expressicn in
activated rat brain microglia: implications for death of
activated microglia. J Immunol 2006;177(2):1323-1329.

11)Yan G, Huang J, Jarbadan NR, Jiang Y, Cheng H.
Sequestration of NF-kappaB signaling complexes in lipid
rafts contribliteé to repression of NF-kappaB in T
lymphocytes under hyperthermia strgess. J Biol Chem
2008:283(18):12489-12500,

12)Paul A, Wilson S, Belham CM, Robinson CJ, Scott PH,
Gould GW, Plevin R. Stress—activated protein kinases:
activation, regulation and function, Cell Signal
1997:9(8):403-410.

13)Liu H, Sidiropoulos P, Song G, Pagliari LJ, Birrer MJ,
Stein B, Anrather J, Pope RM. TNF-alpha gene
expression in macrophages: regulation by NF-kappa B is
independent of c¢—Jun or C/EBP beta, J Immunol
2000;164(8):42177-4285, ,

14)Kim HY, Park EJ, Joe EH, Jou I. Curcumin suppresses
Janus kinase—STAT inflammatory signaling through
activation of Sre hdmology 2 domain—containing tyrosine
rhosphatase 2 in brain microglia, J Immunocl
2003,171{11):6072-6079,

15)Ha Y, Choi JU, Yoon DH, Cho YE, Kim TS, Nestin and
small heat shock protein expression on reactive
astrocytes and endothelial cells in cerebral abscéss.
Neurcsci Res 2002;44(2):207-212,

16)Swantek JL, Cobb MH, Geppert TD. Jun N-terminal
kinase/stress—activated protein kinase (NK/SAPK) is
required for lipopolysaccharide stimulation of tumor
necrosis factor alpha (TNF-zlpha) translation:
glucocorticoids inhibit TNF-alpha translation by blocking
JNE/SAPK, Mol Cell Bicl 1997:17(11):6274-6282, .

17)Haydén MS, Ghosh S. Signaling to NF-kappaB. Genes
Dev 2004;18(18):2195-2224,

C—- 102 -



