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Abstract

Rengyolone inhibits MDC/CCL22 expression and STAT] signaling pathway induced

by interferon-y in HaCaT keratinocyte

Na-Jin Kang, Gyeoung-Jin Kang, Sang-Chul Han, Hee-Kyoung Kang, Eun-Sook Yoo

Depariment of Pharmacology,_ Jeju National University School of Medicine, Jeju, Korea

Rengyolone is a cyclohexylethanoid isolated from the Eurya emarginale (Thunb.) Makino. It has been shown to exhibit
antibacterial activity, anti-inflammatory, and diuretic. The aim of this study was to investigate the eflective and activated
mechanism by which rengyclone inhibits I[FN—-y —induced MDC expression in the human keratinocyte cell line HaCaT, We found
that rengyolone dose dependently inhibited MDC production by IFN=y stimulation in HaCaT keratinocytes, Alsc rengyolone
suppressed IFN—y —induced phosphorylation of STAT1, a key transcription factor infiltrating IFN—y  signaling pathway. Therefore
We propose that Rengyolone could be used as a basis therapeutic material against atopic dermatitis. (J Med Life Sci

2012:9:64-68) .
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Rengyolone inhibits MDC/CCL22 expression and STAT1 signaling pathway induced by interferon—y in HaCaT keratinocyte
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1. A2 2 A=,

2 AFtel AR AlFs AMFEitta Slet ods wmaedA
A2 fEAAYnlo)d £&% Rengyoloned ARE-8M%LL,
Rengyolone2 dimethyl sulfoxide (DMSO)] 100 mM=Z &4}
o] AMESIET) human interferon—y (hIFN—y, recombinant E.
colit= GIBCO (Grand Island, NY)ell4] 9] &to] ARg&tich
E3k, MDC AAAHL human MDC ELISA duoset kit (R&D
system, StLouis, MORE T8t AME-SHATE anti-STAT1S
Becton Dickinson (Sandiego, CA)olA FUsIEIL, anti-
phospho-STAT1S Cell signaling (Beverly, MA, USA)IAM
Yste] ARSI}, 22D f-acting SigmaZFE FYBRS] AL
Balgivh. E3 7|ef AYES BF 15T AlY=S ARk

2. MIZ HHQf

HaCaT ZAFAMEE 10% FefobdA (fetal bovine serum,
FBS ; Gibce BRLIE 1%2] 100X antibiotic (GIBCO, Grand
Island, NY)2 #7135t Dulbecco's Modified Eagles Medium
(DMEM, USAXS AlLujydezm o &5tdct Ax= 377, 5%
CO, E §A%+ 3-27] (Incubator)oll4] Hieketgict. AlZg) A
o ke AE Al (culture dishy H&Q] oF 80% H=E
A2 diz] wieFetE, T ochE 0.05%2] EFAE AMESte]
AxE ik SetAaazas Eostgct, O ohgol 10% FBS%

1% antibiotico] E3E vlgd oz YIS Falg &, ¢4
2lato] AT wiok shgc)

Hi

3. ME Y= Yol (WST assay)

ME MBS H7FE K7l 93le], HaCaT keratinocyte
(1x10°cells/mL)S 96well plated] PEF & AEE 37C, 5%
COZR27]eA 18417 Beb #ieksigct, 3 thE interferon-
gamma (IFN-y, 10 ng/mL)®} rengyclone2 ZF2+ 50, 100, 200
#ME] F5E2 no serum DMEM HiA]o) Z2jstgict. 24417k ¥l
F & WST solution® Z7H9) welle]l 5 14 ¥ 247F 52t
djokslt I VersaMax ELISA microplate reader (Molecular
Devices, CA)® 450 nm FEoiA ghe &4519ct

4. Enzyme-linked immunosorbent assay (ELISA)

MDC2| 4 #elslr] $8te], HaCaT keratinocyte
(2x10°cells/mLYE 96well platec] FHE3DT, HEE 184759t
37C, 5% CO-aR27|ol|lA iokstEet 7 F IFN-y (10 ng/ml)
2} rengyolone (50, 100, 200 AM)}& no serum DMEM HljA]o]
Eleste] A=isla, 2447 B9k &) ek 2 o 7t
well?] AFdl2 human CCLIZ/MDC ELISA kitS ARESte] #)
ettt T2 T (standard curve}2 human MDCE o838}
o 1,000 pg/mlolARE 1/24] &Aoo B|AE0 (serial
dilution) &&dEL 450 nm TAOlA VersaMax ELISA
microplate reader® B3}t

5. Western blot analysis

HaCaT keratinocyte® 60 mm culture plate®] 5x10°cells/mL
2 10% FBS DMEM ®§x|elld 18417 <t wiopsaich, o
., MZ= ZH2 platet] rengyolones 50, 100, 200 M2 5=
2 AMejale 24(7F eieksignt O & 2 2 gt TFN—y
(10 ng/mL)yE AHHF F AlZfe] 974 271e PBSZ 29
washing®h protein lysis buffer (basic lysis beffer 50 mM
Tris-HCl (pH7.5), 150 mM NaCl, 1% Nonident P-40, 2 mM
EDTA, 1 mM EGTA, 1 mM Nav@, , 10 mM NaF, 1 mM
DTT, 1 mM phenylmethylsulfonyl fluoride, 25 pg/mL
leupeptin}& ©|-€-8le] Tral@Yt Bajaigint MES RHE 2o
I, YAEE (15000 RPM, 4T, 158)% cell downdt 5 A5
vt Helspgct, GulAl Aeke phradford assay (bio-rad protein
assay kit)g 59 AHF SpHAL, gelol 2] BHEZ loading
slo] &% £, PVDF membraneo] 4vh @Al A%
membrane 5% skin milk/PBSTZ 147} Eob A2 4]
blockingdr %, Z+z}e] 1a} &A| (STAT1 1:1000, pSTATI1
1:1000, f-actin 1:5000/% 47, overnight (O/N)st Helstel
t}. PBSTZ washing?t %o HRP-conjugated 23 #H
(1:5000)% A2dA 147 308 &% W3AjAT I3 g2
PBSTZ washing & western blot detection kit& ©|88te] X-
ray film®] TEA 7 ALE a4t
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Agsto] gpolstsdct.

[ g = ]

Mz MES0 it rengyolonel] s

rengyolone= cyclohexylethanoidsl S4=, triterpenoids@t
liganans 221 glycosides?] ££8 222 b ¥(Fig 1),

H#o]| rengyoloned st &4 H7te] Eo717]ol @A,
rengyoloneo| A Aol 4ag FuA) gels] wold AZ
of IFN-y (10 ng/mL)$} 34 rengyoloned FEEE 2|3l

HO

'

1
1
-
-1
H

Figure 1. Chemical structure of rengyolone

24417t o vijoralE 1, WST assay2 M%e BAL &7
t}, 71 AT} rengyolonec] AE AE5o| dgE 24 &
g £ AT (Fig 2).
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Figure 2, Effect of rengyolone on the cell viability in
HaCaT human keratinocytes,

Cells were pre-incubated for 18 hrs, and cell viability was
determined from the cells treated with rengyolone (50,
100, 200 M) for 24 hrs, Cell viability was determined by
WST assay.

MDC GHHE] Mol th$t rengyolone?] Fx},

rengyolone? MDC oH&E% S &9lslr] $I8le] ELISAE o]
gt MDCO] AAE AlEigch dRbNEZAAE 514 £
0.12 pg/mLe] MDC AJAEko] VeI, IFN—y (10 ng/mL}E

< HEd gRelE 2211 + 9.12 pg/mle MDCZF AAES

on, oji gubq|E T} of A =S AAZE alolE LEk
t}, rengyolone 50, 100, 200 uM9) H=2 A9 L w, 50
Mol A= 1639 + 11.01 pg/ml, 100 pMolME 1106 =
11.67 pg/ml 383 200 uMellAE 41.1+2.46 pe/mL BT
AE FN-yZ A3 2 MDC A=) Histe] 243t A
£ gold 4= glsich ©ol8 &3] izl vldte rengyolened
g oA FE oEHog Mpee] dde] gAd AL &
el 4 ik &3] 100 M (110641167 pg/ml), 200 4M
(41.1+2.46 pg/ml) FLolA o] vluslgs o oo
2 ZHAS 27 Vel 2, rengyolones 200 iMO] FEZ
HElslag o, MDC F& Al F22 Ho} rengyclone©]
g% A<t HAstel PR v[A= 2oz Q7ML (Fg, 3).
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Figure 3, Effect of rengyolone on the protein production
of MDC in HaCaT human keratinocytes,

Cells (2.0 X 10° cells/mL) were pre—incubated for 18 hrs,
and MDC production was determined from the culture
supernidtant of cells stimulated by IFN—y (10 ng/mL) in
the presence of rengyolone {50, 100, 200 uM) for 24 hrs.
MDC production was measured by ELISA. The
measurements of MDC were done in triplicate. Data are
presented as the mean * SD of three experiments.
530,01 compared to the [FN—y alone.
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rengyolone2 &S western blotez olslgitt, HaCaT
keratinocyted]] rengyoloned 200 uME A 2]3to] 2417F Fet HY
7 F, [FN-r (10 ng/mL}E He|sle Z AlZHPEE Je3e
+2] 3to STATLY| Q48 A=E gldtoict 1 #3}, [FN—y
2=l 284 STAT1S] i4shr} sEbE Erldjgen, 158
Aol 71 F71etdct, whAel, rengyolone® A AL di=
IFN-y2 25 STAT1S] QM7 Z4a3keit) (Fig, 4).
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Figure 4, Effect of rengyolone on the phosphorylation of
STAT1 in HaCaT human keratinocytes,

Cells (5.0 X 10° cells/mL) were pre-incubated for 18 hrs,
The cells were pre—treated with rengyolone (200 M) for 2
hrs and then stimulated with IFN-y (10 ng/mL) for
indicated time. The phospholylation and total forms of
STAT1 and £ —actin were determined using western
blotting method.
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ol2n| mEFA ZAYYAEZe MDCY FAALS AFE
B g2 242 HAME o)A Human adult low-calcium
high-temperature (HaCaT) A= HAA% # Azt 2424
MZFZ, HaCaT AMZol FN—E 2=31H MDC7 &oj€ichs
BRI} Qup» 3237 HaCaT keratinocyteo) NF-«B2

STAT:2| AZ3AY7|HL Addt] TARCS MDCE &8,
p38 mitogen-activated protein kinases (MAPKs) pathways
59 NF-«B 84S AAI81 HaCaT AlRol| IFN—E z23}e]
FEE MDCY 4ol dAFEUce Bk odoh®, ahaka
o]}t 752 HaCaT keratinocyte®] IFN—y& A=S319 ok
o medzt wEE A=yl MDCrE gk AAED, o=
MDC Al4do] STAT1 pathway® 3% 7|80 opzl chokst
ASHFYHE Folo] A=l ZE At #nte § 5 Q.
olo] & dFdM= ZAAYFMREL HaCaT keratinocyteol
[FN—y& Al=81e] MDC2) A3} STAT1 <4 e 5
3]2, rengyoloneo] MDC AR STAT1 AN AZAHE o
Adhe AN A=A E A

24 HaCaT keratinocyte®] rengyolone2 2} 50, 100, 200 «
M& HE HE5) J¥o| A= F L2 AP F FN2
A=r8i4 MDCE =8t MDC oA &2g #¢l8tgct, 1 &
200 el A2 vty d folHez MDC 44
F& AN 2L #¥Q3de} (Fig. 3). &, rengyolone©]
FN—yE 54 ofEy migzt g-g ¢zl MDCE A3
= 248 ¢ U g4 HajolA rengyolonee| IFN—y A3
28 FEE= MDCY Aol oigt HAEAdS A3kt o
2t4 ©]H rengyoloned] Z-E7|HE EeistnAl IFN—y AEA
e HE F 7F Fa% o9 sk Zeg oud STaTd
¥t rengyolone?] FiHE EQlstgict, o4 ARbA 71 =2
oA g BYE 29 200 M2 rengyoloned A|Ee] A
Aejt &, FN—E Heldlte] A7z g% 43, FN-S
A2jeti s2o] AxtE we] STATIS| kel 7H¢ &2 A
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