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ABSTRACT

Objectives : The aim of this study was to investigate the effect for allergic—inflammation of Fritillariae Thunbergii
Bulbus (FTB) on HaCaT cells and RBL2H3 cells.

Methods : To investigate the effects of FTB for anti—inflammation in HaCaT cells, the cells were pretreated with
FTB for 1h and then stimulated with TNF—a/IFN—v for 24h. Then thymus and activation—regulated chemokine
(TARC) and Macrophage—derived chemokine (MDC) levels were analyzed with ELISA Kkit,

Also to investigate the effect of skin barrier protein, the cells were treated with FTB of various concentrations, and
then cells were harvested, expressions of skin barrier protein were measured with RT—PCR. To investigate the
effects of FTB for anti—allergy in RBL2H3 cells, the cells were pre—treated with FTB for 1h, and then stimulated
with A23187 for 30 min, S—hexosaminidase, IL.—4 and TNF—«a were measured using cultured media, The cells were
harvested to analyze the mechanism of the effect for FTB via Western blot,

Results : FTB did not show cytotoxicity in HaCaT and RBL2H3. In HaCaT cells, FTB significantly suppressed the
expression of TARC, MDC at a dose—dependent manner and markedly increased formation of the skin barrier
proteins, In RBL2H3 cells, FTB decreased release of the S—hexosaminidase, IL—4 and TNF—a in RBL2HS3 through
inhibition of the phosphorylation of JNK and p38, which are include in the signaling mechanism of MAPK
Conclusion : These results indicate that FTB has an anti—inflammatory effect on the allergic response through
blocking MAPK pathway. This suggest that FTB could be a therapeutic agent for allergic response.
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Al Z2} RBL2H3E 3H=A| E3-28(KCLB, Seoul, Korea)<]l
A Festg o™, Dulbecco's Modified Eagle’s Medium
(DMEM)& Welgene (Daejeon, Korea)olA F+¢3st5om,
antibiotics penicillin/streptomycin (PS)& Gibco (New
York, USA)o|A], fetal bovine serum (FBS)& Atlas
Biologicals (Fort Collins, CO, USA)o|A FdstEtt. Cell
Titer 96® AQueous Non—Radioactive Cell Proliferation
Assay kit Promega (Wisconsin, USA)o|A 3%t
A231873} 4—nitrophenyl N—acetyl—3—D—glucosaminide
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JNK (p—JNK), total-p38 mitogen—activated protein
kinase (T—p38) and phosphorylated p38 (p—p38)2] A
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RNAiso Plus= Takara Bio (Dalian, China), SuperScript
II Reverse transcription kit and SYBR green< Invitrogen
(California, USA)ol|A 435It Taq polymerasew Kapa
Biosystems (Massachusetts, USA)ol|A], PCR primers=
Genotech (Daejeon, Korea)ol| A A|&5t5 o),
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3) AT SEEA HAEIS(Reverse Transcription
Polymerase Chain reaction, RT—-PCR)
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well 5311 24417 ¥ 9 22 ES SEHE A5t9
t}, 24A)17F & cell& RNA iso plusE AFE3le] RNAE &
3}3l, SuperScript II Reverse transcription kitE ©]-&3}
o] ¢cDNAZE A5t tr. PCRE Kapa Taq PCR kitE o]&
sho] A2Ab w7 Lof weEt =35kt PCRES 95CollA 10
¢ 27 WA F, 95T H7IA G2 Table 19 YeRf It

Table 1. Primers, Sequences and PCR Conditions
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A2stAch, A2 & A23187 10 pME =g F 308
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4) Protein extract and Western blot
FA21g FPB wHl dF 1AL B 9,

Primer name

Primer Sequence

Annealing Tm (C) cycle

5 — TTTCGTGTTTGTCTGCTTGC— 3

FLG

5 — CTGGACACTCAGGTTCCCAT-3’

60T 40

5 —TGCCTGAGCAAGAATGTGAG .
NV 5'—=AGCTGCTGATCCCTTTGTGT 60C 40

5'—GGTTGATGGTGAGGAAACCA—3' )
AQp 5'-GGGACCCTCATCCTGGTG—3' 60T 35

5 —ACTTTGTCAAGCTCATTTCC—-3

GAPDH

5 —TGCAGCGAACTTTATTGATG—3'

57.5C 35

Abbreviations: FLG, filaggrin; INV, involucrin; AQP, aquaporin—3; GAPDH, Glyceraldehyde—3—Phosphate Dehydrogenase
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Titer 96® AQueous Non—Radioactive Cell Proliferation
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Figure 1. Identification of Peimine and Peiminine from FTB by HPLC—UV.
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Cell viability was measured by MTS assay. Values are mean * SEM of three independent experiments
Figure 2. Effect of FTB on the cell viability in HaCal and RBL2H3 cells.
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HaCaT cells were pretreated FTB for 1h, and stimulated with TNF—a/IFN—~ (10 ng/ml) for 24h,
Cultured media was harvested and ELISA kits were used to assay production of TARC and MDC, Values
are mean + SEM of three independent experiments. "p<0.01 vs. Nor; *p<0.05 vs. Con

Figure 3. Effect of FTB on TARC and MDC expression in HaCaT cells

A} W 2ZEL 400 pg/mlZtA] EAo] TAER 49t AES AL HE wjoke] 4 TARCS MDCO] Aol g-2ols}

tH(Figure 2A), =3F RBL2H3 AlZA &2 2&&52 100, A F7rstgoeH, iz —r% 2 TARC®] A& 200 pg/ml
200, 400 pg/mlZ A2|g 3 AE BE&S B3 A}, iz 3t 400 pg/mloA = &3 OE ot A ZAaAHTE
FEE2 400 pg/ml7HA] BAdo] W= A gkokth(Figure 2B). (Figure 3A). E3H EH FEE2 400 pg/mloA MDCe

AL G5 ‘dxﬂ o}ﬁt}(ﬁgure 3B).
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HaCaT cells were pretreated FTB for 1h, and stimulated with TNF—«/IFN—~ (10 ng/ml) for 24h,
Cells were harvested and mRNA levels were measured by RT-PCR (A). Filaggrin (B), involucrin
(C), aquaporin (D) mRNA expressions were normalized to GAPDH, Values are mean *+ SEM of
three independent experiments. "p<0.05, #¥p<0.01 vs. Nor,

Figure 4. Effect of FTB on filaggrin, involucrin and AQP mRNA expressions in HaCaT cells
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5. |2 3&50] 3—hexosaminidase?] £H]o]
e %

HiRkA 2 o] gty J=E 5A3517] 93 RBL2H3 A|Z2E
o]-835}o] g—hexosaminidase®] LHTFE EAFEQITE 1
A3 f—hexosaminidaset= A231879) G954 Z715t9.C
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891514 ZHAAHHFigure 5).
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Nor Con 100 200 400
A23187 (10uM)
FTB (ug/ml)
RBL2H3 cells were pretreated FTB for 1h, and
stimulated with A23187 for 30m. Cultured media were
harvested and g—hexosaminidase release were measured

by Dastych method, Values are mean + SEM of three
independent experiments, ##p<0_01 vs. Nor, *p<0.05 vs, Con,

Figure 5. Effect of FTB on 8—hexosaminidase in RBL2H3 cells

IL-4 (ug/ml)
R

Nor Con 100 200 400
A23187 (10uM)
FTB(ng/ml)

RBL2H3 A|Z oA G4 Ato]E71¢] IL-49} TNF-a2]
ks B8 2 An A23187S A3 A2 AL A
3 ujgFd o] IL-49] Aol §YstA F7Fsk%aL, TNF—a
o] B HE [FSIA= Fey ksl AFSE B
ot 28y 2 2EE 400 pg/ml 2 IL-49] FAFL &9
sHA| ZAAFH o H(Figure 6A), HE FEE 100 pg/ml
TNF-of] AL FolstA FaAFHeH, o= ofFAE A
a5k e AHAIE e TNF—a B} o Yo urgaks Hojz
A H(Figure 6B).

7. 92 F2289] MAPK A13Ag 7]H 9
U= 9F
Y2 FEE] MAPK-—] NZ A ]2 GFFS B3
2 A3, A231872 DEAZHYEL @ p-ERK, p-JINK,
p—p389 WAL 57}*]%2134 Y2 F2EE 400 pg/mle
A= p—JNKS p—p389 HEE FYstA A8ttt
(Figure 7).

v, x #

Aojn= ughEEFR)e Au(e)7t Zet 222, HEE
A7) 8ol I, HIATAGHEAEGE) A7+ &0l
Ak, QFFAUMERRE T FERA)S SAEH)E
T S (St UESE () S Fo wol <839
Azt oY Hme] H5S vigo s gl Fko
gt A Axt, sjmet s 8 FE<Q peimineo]
HMC—1 M|ZoA dFA Ale| BRI HdES AAst= A
2 gholstg 1’” FES fjme] o2 FQ AEQ peiminine

o] olETo] HA%S ZHe AL FAGGTHY. oo £ A7
A dm7t g R Ao st ZHAFPAE] HaCaT Al
Zot Fol 3H7Y WP WA EQ RBL2H3 A|Zof| A A

TNF-a (ng/ml)
s

Nor Con 100 200 400
A23187 (10uM)
FTB(ug/ml)

RBL2H3 cells were pretreated FTB for 1h, and stimulated with A23187 for 30m, Cultured media was
harvested and ELISA kits were used to assay production of IL—4 and TNF—«, Values are mean =+

SEM of three independent experiments, ”p(0,0l vs. Nor,

*p<0.05 vs, Con,

Figure 6. Effect of FTB on IL—4 and TNF—a in RBL2H3 cells
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RBL2H3 cells were pretreated FTB for 1h, and stimulated with A23187 for 30m, Cells were harvested
and phosphorylation of JNK and p38 were investigated by Western blot using specific antibodies,
Expressions of phosphorylated protein were normalized to total form, Values are mean + SEM of three

independent experiments, #p<0_05 vs, Nor,

#p<0.05 vs. Con,

Figure 7. Effect of FTB on activation of JNK and p38 in RBL2H3 cells
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T U=E YvE

H|ebA| 2= R FHute] Az o 71 wo| EaEstL
J= AEZZ, EF "IZ/iAIZ €A B-hexosaminidase,
histamine, IL—4, IL-5, TNF—a2} Z& 3}StEZE0| Y

O

713 Wl = e, olE2 HvkA|27} &4dsE
o) WZE j-hexosaminidasel: B E7} SHgstd
o histamine@} 7 o2 BH|EE= B4R H|WAZ
g o) EA A Fo|th L4 9 TNF—at H|THAE
Pl AFEAE Fa3% GFA AfolETRICR, L4
£ XY S 4% ¢ IgE @4 I 5 gleH,
gy 27) vheg g o $a% 9T kY, w3 )
ThA|Zo A BEH|EL TNF-ox I3 YoA x| ZH835}1d]
ELAM-19] @& 9 wigdro] g3 9] 58 fEgoz,
g 27] F29 G5 vl F8% 9T }q%{ 2
oA 7} v|RENZ O] gatg W Alo] EFLQ] WFEo] H|X|=
FFE BHe 2 Ad, = 2252 A231879 o) #H]
Tl f—hexosaminidas, IL—4 218]3 TNF—-a2] AlZ 9] 1}
&S FosHl AT

AZE Qo] AT AsAY AAE S8 & Y= Ag
Al7H, °]%F MAPKE ¢l4tst 348 B3 AARZEAAE
& A3 MAPKE ERK, JNK, P38 E3H4|2 o
FolA 9lon, ERK+ H|THA|3Zo|A IL-139] A4t F8
3 9EE 5tH, INKe THZE 437 98-S 5,
p38& IL-49] Ao F83 IS Hep,

E AFoA gnrt AE AsHE vz ¢S 4
3 2 A3 wjm 2Z 2.2 RBL2H3 N Zof|lA] A23187¢] <]
3 S71E INKS}F p389] QlAtsts A3 ol A B
8 HMC-1 Ao A ¢ MAPK Q1413 oA S §4 smo|
AZA Alo|Esfelel Eu| oF A AW}V¢t sjme] o
482l peimine®] ¥ 2714 FEF 55V Ane s
Hste Aoz & 5 9l

o]2 233 B, 9= HaCaT A|Zo|A TARC MDC
o HES dAIstA, 9% B A2Y dF5 HARY ols=
AAsto, AF TS S3AE F o, FE P B3
G P FVHA YEERE S dEHEAY AYS
AAT 5 ot A& 9jujgit}, Eg W2 RBL2H3 A%
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of 4 HEHAES] SahgS oA Byt okuiet, JNKe} p38
o QABLE oAISte] GFA Aol E7Hl IL-4%} TNF-a
o WAL At 9T WS $ohAY S glom Ed of
£33 RS O TR Hs A4S Sttt

v.a &

B A3 HaCaT M ZS} RBL2H3 NZo|A §E= &3}
AS37] Y8ll, HaCaT AlZA TARC, MDC, T|# BE
W zA o] Wdy RBL2HS A|E9A f —hexosaminidase
92 9 24 Alo]EFEQIQl IL-49F TNF-af] H3dL
Asto] o2t 42 A2 S =&

T 1o o it

—_

27} Th2 AlZo] g5 FH= olF % &l #ost=

E2 el Th2 AZ7F¢I¢l TARCF MDCY 2Had-& <A

sh= A sk

2. Wmy} gio] BEaz AW o] A filaggrin,
involucrin¥} £33 AZ9 +2& FAsh= H 54% F
g 3= aquaporin®] HEE {28k F7HA7 = A
glstEt,

3, W=7} veAE Y] g3 X EQ f—hexosaminidase?)
e G354 AtolEFRRI) IL-49F TNF-af] U
FreJstA A st

4, J2E= MAPKS Alsdd

Alst At

% JNK&} p389] <AslE o

AnHo g ut JE=2 gItE 717 9)on, o= MAPK
o] AEZAY ZF JNK p389] SIASE A5t I=A A
O|EFIRIS WA A5, AP PMEY B 7S 2

HotaA deEs)y BRde) S dAEte o wu
Hro,
e 2
E A= AR e A 7| &3S d o] X Yst
= %H]‘%éﬂﬁ‘ﬁ SRR 9" A7 ZIJdUh
(TANZ: RO006233)
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