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IS

OHNROERBETFEICT I ALY Y DEX)ZIEL®HE LEAT a4 FORE
BRI N D23, b OFH|OF L HF RGO FE % 55563 5 i3
REN2, B-defensin 1 (F. FIEEKERE R HINE 212 U & 3 DRk &
MW 2R 7 F FOo—2oTh h . DREND BARGE DR IC EE 21X
HzHoTWwWd, EHEDO—DOTH ZPLEE.LE HSTIE, chETicd AN
RA~DHEMEDBRE I N TV 5, AWFZEIE e b DR RO IL-1a 5 X
O hBD-1 FEAERICDOWT, DEX &Xttd 5 2 Lic ko T, HST Ao 7' a7
TANEHLPICT S Z L EZHME L7z, Human oral keratinocyte (HOK) % 24
IR HST % 72 13 DEX TR L, X LIS RIEEMAHITH %5 Pam3CSK4 % 7z 1%
LPS Z iz 24 WEfEIREEE L 72, MM L3 & total RNA Z BN L, IL-1a B XY
hBD-1 D & v~ 7 A R RSB D22l % ELISA ¥ 7213 RT-PCR “Ca¥Hfi L
7zo HST (ZAMAHEIAREICREE % 5.2 3. 22D hBD-1 BEAE L _ A% MERE 3 5 5:fF
TG, Pam3CSK4 ¥ X N LPS BN D [L-1 a DEA I X VB THIE % 12K
TR L 720 —75 DEX (Z[FIB%IC HOK @ Pam3CSK4 ¥ & UF LPS &M
IL-1a DEAZIH L 7228, IREKFIC IR TEAE S5 X O hBD-1 D EE %K

N& ¥/, HST DE&H K4 T, Flavonoid T» 5% Baicalein 3 X OF Baicalin I1Z [A]



FEDHTIL-1 a FEAEDZED b7z, HSTIZHOHN R ZIZ LD & L 7= LN O RAEE

BTN T 2R L CTHEHTH D Z EBREI N,



XD &

The treatment of oral stomatitis is mainly topical application of steroids such as

dexamethasone (DEX), though regular use of these drugs sometimes induces the

development of opportunistic infections. Human J -defensin 1 (hBD-1) is an

antimicrobial peptide constitutively expressed by oral tissues such as oral mucosal

epithelial cells, and plays an important role in the maintenance of innate immunity in

the oral cavity. This study aimed to clarify the profile of HST by contrasting the IL-1a

and hBD-1 production systems of human oral mucosal epithelial cells with those of

DEX. Human oral keratinocytes (HOK) were pretreated with HST or DEX and then

stimulated with Pam3CSK4 or LPS. Cell supernatants and total RNA were collected,

and changes in IL-1a and hBD-1 protein production and gene expression were

evaluated by ELISA or RT-PCR. HST inhibited Pam3CSK4- and LPS-induced IL-1a

production without affecting HOK cell proliferative capacity and hBD-1 production.

Although DEX similarly suppressed Pam3CSK4- and LPS-induced IL-1a production in

HOK, DEX decreased cell proliferative capacity and hBD-1 production in a

concentration-dependent manner. Similar anti-IL-1a production was observed for the

flavonoid Baicalein and Baicalin with the HST component. The results suggest that



HST is useful as a therapeutic agent for stomatitis and other inflammatory diseases of

the oral cavity.



Introduction

FUPERERE b B2 (3, &5 IC IR & U 2 4 O f R IC o L <L W3R 7o [REE & L C %
REL T3, 5IC Defensin ICARKRINBZPIHATF VAT L Lick Y,
FEN D EE D MERFICBI S L T 4, Defensin (ZMIE ICZ. BEE, 74 L2
7 EMRINGRBEER %2 b b BE QN R AR %2 /& <L fifasE-C i L&
L. B - ZEEHZRT YD, & b Tld a-defensin & B -defensin @ FHH A
B b, B-defensin 1 AFEREIE A I L 0% < o OFEHFRICRIZL TWw 3 39,
B -defensin D% L IZRIEIC X VW FEE NS —FF, f-defensin 1 (hBD-1)I31EH ¥
BeELTHIbNTWS, 2D hBD-1 OEFEMEIX. FE O BHARRZEDOHER T2

LI BT A7 5F ) A FDOTHEF = ZZHHI L. FEOFHRERKICE

,ﬂﬂH

BRLTw3dEahTws S, £/~ DEFBl /v 277 v b~v Rk, BAERIICES
THEMEN @ Staphylococcus aureus 235 L < %\ Z L 33E T T3 9, hBD-1
3% DIFH I d HIMBREER T & LT o%El, AlEREORESE o724
HERHEINTVE72D, ZNFETICH hBD-1 OFFUL T IX, % OFEELK
Yulie & OBEER S T 3 T, F 2EREY R E oY R, RN
TR EYIREE L, M LD hBD-1 KT 25 ) THRREZAR N X2 %, AhfE

BN THEED T A S B & IRIEMEMAEY O B ARNR A ZFF L. RIEER



MERDER %2 ) RIEVFHEFE I N D, T O RKIEDHTR-LIEMAL X, Fric#iRMED
AARE R FERZIZ LD LT RN RIEREZ D 7253729, F D Quality
of life (X N Z fEVIREDONR L 25, 2D X RONKREEICEWTIE, 7F ¥
AR VDEX) R EDRFIIDOAT a A FEEREIRIND Z L3S 0wd, ZOH
FSEDR B O Candida &7 X1 X 2 B RIRG D FIE % FHH T 2 G2 ER
I 12, 27w A4 A EEREE B o A RBEHBERE IC A DB R 5 2
7AERE LRI LITLIERERI L TWw 2

0% (HST) . HA D Traditional Japanese Medicine O—2 T, 7 2D
Hh ORI S ., ATl —MAEZES SN, BERAERME LU En?
I HST Z2atEx 2 i3BEO BIGR. SEER. HHNEZR EDHEFEIC X v
LN EDANZALHERENCHREH X T E 72 EFE T HST D EWIC X D |
LB AREEE T A U 2 DN R DOFIE - BmDa v b r—VICHRTH 5 Z
EORE I, 2R, BFBEHI L TWS 19, ZofFo—#E LT,
HST D EE Ky S IL-1 B 8 M D PGE2 DA # #IH]$ 3 2 &£ .MAPK & CXCR4
ENLCHBET 757 %4 otz L2 22, ZhETICHLH
Lo T3 M, F7- HST i3 —E ol EMREFHICRFEIEHZ b 720328 b
WHEENTWE Y, HST OFFRIZZIRIC DT 253, DS < X, BIfFR 2

HIR Y72 <L Sl T b B R 2Ic&kETE 52 L T3 202,



iR X 5T, DEREEIC 9 2 HST D ANGERIEEN R ARG I LT nw 3

25, B PERh R Ae 1< BB 1 E] &2 B 72 37 hBD-1 1233 2 [Al Al o 7F % 3~ 7= it

o X v, ARRFgECld. e b ORI B AIRE D IL-1 a 3 X O hBD-1 FEA

ZICOWT, DEX &xtlbtd+ 32 ick > T, HSTHA| DO 7ua 77 4 L %S

2T L7z,



Material and methods

BRSO

7 ODEI (~NVT ATV, ALY, AvFay, AV, ZvPy
2 AV Y HLRER X 415 HST (13, #RN&1Y 20 7 (Tokyo, Japan) 2> & & 72 72
7z, DEX. Baicalein (BCN). Baicalin(BC). Berberine (BBR). Glycyrrhizin (GL)

I% % 11% 21 Wako Chemical Industrial (Tokyo, Japan) X Y A L 7z,

AE DTG IE

HST I Dimethyl sulfoxide (DMSO)HEE 100mg/mL CTHHH L, 10 /7RI D EE K
JLERTS . REEETHbAd 17100 f5 IS L, 045um 7 4 AV 2 — Tl L 72, wAIKHYIC
ITACIBIE 12,5, 25, 50, 100pg/mL 1IC72% X 5 ICHHB L, ERICHEML 7=,
DEX. BCN, BC. BBR. GL i3 DMSO IC Tiafi#%, EBRICHRML 72, SRt#k

X DMSO =23 0.1% LA T ic7e 2 X 5L L 7=,

RIEES A P A4 v BLXUOHEX7F FOEEHE
e bARET ZF 2 A4+ (HOK)IZ, ScienCell f1:(Carlsbad, USA)2>HHEA L. LA
T X5 IR L 7285412 T, ScienCell Research Laboratories, Carlsbad, USA) %

T 5%CO02 55 T CTHEE % 1T 5 7z, 500ml & @ Oral keratinocyte medium IC



XL C. 5mL & oral keratinocyte growth supplement ¥ X U8 SmL & @ penicillin/
streptomycin solution Z @il L 72515 %2 72, BiE I\ 7=z dish 13, SHAETIC
Poly-d-lysine 2 —7 4 ¥ 7' L7z b D&M L 72, EEITFIZRZ L b Y H
FRY . Figure 1 ® 7’1 b 2 — L IC#E L 7z, 12well plate IC 1.0 X 10°/well, 24well
plate IZ 5.0 X 10%well T#&fE L. F Hic HST. DEX. BCN, BC. BBR. GL %
Iz T L 72, 24 IKffE#&. LPS (Sigma-Aldrich, Tokyo, Japan) ¥ 7z 1%
Pam3CSK4 (Enzo Life Sciences, NY, USA)Z il 2 €T & & 1C 24 FefijEEsE L, Mgk
iH. total-RNA % [BIY L 7=, #eERHVEL O - I B 72 - CTid. 5-10 #CH ofife

W7z,

A AL B 5iE RE D I E

AR AHRE (X, XTTassay IC X > CTHIZE L7z HOK % 96 7 = L~ F 7L — |
I 1.0X 10%well THEREL . 37°C. 5%CO2 T CHifE L 7z, 24 Wffil#%, HST 12.5,
25, 50, 100 g/mL, DEX0.01, 0.1, 1.0, 10uM ZFHM L7z, X 51Ty 24, 48
Rff]#%. XTT W (Biological Industries, Israel) % fill 2 2 RifE s L 2%, 7L — b
Y — & — (Tecan Japan Co., Ltd., Kawasaki, Japan)% FI\> T, 450nm DK IC T

FEE & WE L 7=,



WIEE L X NERK Y 7 v & 4 L polymerase chain reaction (PCR)

RNA #H#C % 7z 5 TlE, RNA Lysis Buffer (Zymo Research,

Irvine, CA, USA)IC CTHIAZAM X 2 721, Quick-RNA Micro-Prep R1050 (Zymo
Research, Irvine, CA, USA)* Fl\», 2D 7w b a— L ic# U CHfML 7=, L
72 RNA I 13 DNase JLEE % Jifi L 7z, Total RNA &= (3 0.5u g ICHE— L. WG K
J& % Superscript IV (Invitrogen, Carlsbad, CA, USA)Z FHH\\»CfT o 7z, f8b N7z
cDNA 7> 5 SYBR Green i£ (Bio-Rad, Hercules, CA, USA)IC X 2 U T &% 4 L
PCR %177, L7277 4 ~—7% Table | IZ7" 3,

IL-1a 5 X U hBD-1 OB TFE R, S -actin % PEREEHEGTHR & 3 2 fHXHH

(ppm) % B H L CEEL L 72,

ELISA

Human IL-1 « ELISA kit (Proteintech, Tokyo, Japan), Human BD-1/beta Defensin-1
ELISA Kit (Arigo Biolaboratories Corporation, Hsinchu, Taiwan). Human IL-8 ELISA
kit (R&D systems, Minneapolis, USA). Human TNF- a ELISA kit (R&D systems,

Minneapolis, USA)Z FI\» T, fTEDEICEVWER L 72,

Statistical analysis



FERAE R E s TRl L 72, AR M X Dunnet’s test ¥ 7z 1%
Student’s #-test & FH W TIT\y, AEKEEE S%BICERTE LTz, T X COMMEHLE I,
JMP (Version 14.0, SAS Institute, Cary, NC, USA)&% FH\»CfT > 7=, F7- 25T 3

BILAEfTve AR 18l B L 7e,



Results
Cell viability

Figure 2A ISR 3 X 9 1c, HST 1% 12.5-100pg/mL D ¥ D IC 5T H HOK @

<«

Hifaehtae Ic B A 5. 2 7o o 7225, DEX IZIEEKIERIC HOK Dl fa R bige

KT L 7z (Figure 2B),

Protein production

RIEERF Z /I L 2RI EH T 5 HST 13, HOK D IL-1 a DFEEITHEL 5 2
787> 7205, Pam3CSK4. LPS #INC X 2 FFEMED IL-1 a D EAREFRICH L T,
HST IZEERGFIIC 2 oFEICHIH L 72 (Figure 3A-C), Pam3CSK4 ¥ X ' LPS
DORFRD B 24 KFfHFLIC 5 1F % hBD-1 OFELE R IZRRHCSIR & 2R 7 Do 72,
FZHST X, W I NORHRICE TS hBD-1 BICHE L 5 2 b - 7= (Figure
4A.B), —/7C. DEX TD 24 WSR2 Db DiF, 10uM ICFB T HOK D
IL-1 a DEAZHEITKT L 72, (Figure 3D), HST & [H#£I1C, DEX (% Pam3CSK4,
LPS FAEMED IL-1 a DA & R AR ICHNE] U 7225, [ARf IS R EEAK R R IS

hBD-1 DA D Il L 7z (Figure 3E,F, 4C,D)s

RNA expression



HST DIER s % #5195 72012, Pam3CSK4., LPS 58D IL-1 a DEEE +4
NI L 72 100 p g/mL #EE T, Pam3CSK4 RN & 24 Wifi#4 © DEFBI. IL-1«a
D mRNA D FI % G L 72, IL-1 « ® mRNA FH13 Pam3CSK4 fill# < 2 51
ML 7= (Figure 5A). % 7z HST (. Pam3CSK4 HIFBARFIC L~ T IL-1 a @
mRNA FHZHEICHIHIL 72z, —J7. DEFBl ® mRNA FEHLICxf L T,

Pam3CSK4 Fl# 0B MICEE D & & D 70> > 7= (Figure 5B),

Screening of ingredients of HST that inhibit IL-1 @ production

HST O &A%, 3-dimensional high-performance liquid chromatography (HPLC)
X2 ZDHNRDBT TICHE TN T W3 (Figure 6)2, HST OPT IL-1a FEAE DS,
EDERBIAKIET 5 2% METT % 72 % Isoquinoline alkaloid T& % BBR,
Flavonoid T®» % BC L 2 D7 7Y 2 v T&H % BCN, Triterpenoid TH % GL ITH
HL 7, iHMliEEIZ—FED 30uM & Lz, ZDFEHR, BCN, BCICHEE R IL-1a

PEAEINHI 23589 & L7z (Figure 7).



Discussion

AH9E1E HST @ Pam3CSK4, LPS #HEMED IL-1 a ZEAINHI/EM & hBD-1 % 1
De L7z~ 75 FoBfR%Z. DEX & ik L 2>-OfHf L 7291 COMETH
%, HST i HOK cxf L T, MfEMEERE- LAY ICFEIL L T\ % hBD-1 OfEFE
WaMERE L oo, T A REERFEHRD IL-1 o EENGIERZ 5 2 72, — /T
DEX &, [AfkD IL-1 a BEAEMHIEN %2783 72> T, HOK ICHlIfldE5EAE & hBD-
1 DIE T ZEERTFICE L 2, L7245 THST i3, DEX &b~ hBD-1 23
5 HARGIEHRBEIC B D E R 5 2 7o\ L~ LG, JREEBUEY sk o SRR
KT X 2 RIEWET A+ A4 vEAZ ERICHIGIT 2 2 L 8RB S iz,

AWFEIC B WTIE, HOK MO LR AP IE ~ 7' F F O@InFHBICH 3 5
HST MO ZE % J~7-, T OFiE. hBD-1, hBD-2, hBD-3, adrenomedullin,
S100A7, S100A9 DFEIELITHT L T, 100 u g/mL ¥E2FE D HST I3 EE R I h o 7=
(supplemental data-1), — /7. Pam3CSK4 & % (% LPS Hl#KF D IL-8, TNF- o D £
BicHtd 3 HST DfEZBS L& 2 A, IL-1a[AkE, BEFERO O L
JEH A A v OFEIR HST Hmhic X > THRBICIH S NS 2 L Bbd o7z
(supplemental data-2, -3), Z# ¥ TIC$ HST 1x. IL-18 FHEM D PGE2 DFELE®

COX-2 DFEHEZIF T2 L dMEINTWS ), IL-1a, TNF-a I L OF IL-8



FAGREE RET 2 L CEEAKEHAHES & I Tw 58, R A FEITE
RICHEREEL b - o3 B, EE RN L RS 2 BHE 0 mRHRHIK
I3, IL-1 a 2SBFEICHRILL Tw 3 2 EAHIS T % 292, Candida albicans
IC X BIOEH v LREIX, B IL-8 OEFFEA A LIE U IZRIRER & 115 25,
INRERD IL-1a DEEAEEZRBEINTHE LI NTWDE B, KIfFFEOH
R XY HST 25, HPEREIEHHR D AR HERF 12 K 228 72> hBD-1 72 & DHIH <~ 7
F FOEFEFEBICEE L mv—T T WEEHEY OISR ECcERI NS
IL-1, TNF a 35 X OV IL-8 D FEEFFE 23BN HIF 32 2 & 25, DEX & 3%
75 % HHRFER b o - APENIGIRIE T H 2 AlREME Rk T 7z,

hBD-1 OYERI, T4, BRBEE L CoHEILMC FERHIN TS Y, %
DRI LI D7 0 FUERS R, B RREIE R ik~ TH 2 392939, Kijt
JC Tl DEX I3 AMHAEIETERE Z 4MHI L, X HICHTIL-1 a BEA % 5 2 5 —J5 C hBD-
| DFEEDET I LMHAPRD bz, DEX ZIZ Lo L LEZAT A FOH
i, BRA RAIHEORIEDER & 72 5 2 L A3H % 3152, DIER T 58 O RERE
MEMICIZ. AT a4 FORFFEHATh 25, ThIEHANED v ¥ ZFERIE )
Ry BRI G S, OfEH v Y LREIC X 5 ek 7l © hBD-1 D& T
. METX W BRI S T 3 3, AP OfERIZ. hBD-1 #EEICB L T

DEX & HST OWfE 72 E WA L7z, OERIEDRIKIEEICE VT, Lo X 5



IC DEX DALITIC I Ty e F B2 9 2, HST (&, HEN O RIEREICH T 5
RIEHEE L CAEHTH 2 AREEDBE Z b D,

HST % WK 9 % 2E3E 1, Isoquinoline alkaloid. Flavonoid, Phenylpropanoid (C
SEINDILBOMr % ER L TWwW5b, Alkaloid TH % BBR 1x. HE2AMAE
D MMP-2 3 X U MMP-7 DG4S L FREDs ARG o %2 1 3~ 2 39,
Luo 5 I3, Flavonoid T % BC %%, HOK IZ ¥ \»"C NF-kB. p38 MAPK ¥ X UF INK
DY v LEEET 221X Y, LPSFHEHD IL-6 BX U IL-8 DRBELFE
KT X/ exMELTVD 39, FAHEATH S BC IS -glucuronidase
CRFETHZLT, 77V avThs BCON ICiEfI LD, RiFFETlE. BBR,
BC. BCN., GL i H L. HOK IZ5 2 29T IL-1 a FEAEFRIC D W CTRET L 72,
Z OFER, HST OPL IL-1 a FEAIEMICIX. Flavonoid T& % BCN, BC #'BH5 L
TW3 T EARBINT/, BCN, BC 32N FETICH HOK @ IL-16 FHEMD
PGE2 FEE COX-2 DFBZMFF 2 2 LRI LT w5 720, RS R
INFF L v 7 F i 2 b - T, BT IL-1 a BEAERICEES L T 2 AlRE
b FoicErohnsd 1,

TLR12 7T =A FTH % Pam3CSK4 B3 XWX TLR4 7T =X FTH 5 LPS I
Ko TEEINS RIESIGIT I NOZAERD TIHICH 52 MyD8S D V v kflds &

K MAPK # A7 — F %4 LT NF-kB R EOEEERT#FE T3 L3 o0



T %, RIEDHIHIL, MAPK # 2T — F ZHuLICfTH TV %, HST I MAPK
T OVEEES B & DT PIRIEE 2 295 2 L 3RS LT B ,Kono b 1

HOK i % IL-1 8 TR 2 558 % 2 W C HST & 45 CTH 5 flavonoid D
Wogonin 23 p38 3 XU INK ©V vt ZfHET 22 Lick Y, IL-1 878D
PGE2 FEAZIMIT 2 Z L 2E L7z, FFHOPBREHIL % BCN, BC OiEMED

FIEEDOBEF # A L C, IL-1a DELGTFREFELIHEIL 72 EHEHIL T» 3,

Conclusion

HST 3. HOK #flgss#sRic s\, Mgt ice& % 5 23, 2> hBD-1
FEAEL ROV EHEFF T 2 55 T C0 RIEFHEED 1IL-1 o DEA B X ER 7
I IRIFRICHIE] L T\ 7z, —J DEX IR[FBRIC IL-1 a BEEMGIZ 2R3 2 5
IR A I MR IS T RE DK T <2 hBD-1 D A Z I L T 7z, HST O Pt IL-1
a FEEAFRIC X, Flavonoid T&® % BCN. BC 23845 L T % T L AR X L7z,
NS DFERD S, HST 1ZHWNERZED LERN O RIER BRI 2 (L LT

FHTH D EPRBINT,
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Tables

Table.1 Primer sequences used in real-time reverse transcription-polymerase chain reaction

Primer Sequences (5'-3)

B-actin Forward GTCTTCCCCTCCATCGTG
Reverse CAGAGGCGTACAGGGATAGC
B-defensin 1 Forward GTCTGAGATGGCCTCAGGTG
Reverse CACTTGGCCTTCCCTCTGTA
Interleukin-1a Forward ACGGGAAGGTTCTGAAGAAGAG

Reverse GGAAGCTAAAAGGTGCTGACC




Figure legends

Figure 1. The time course of the experiments in this study.

Human oral keratinocytes (HOK) was seeded at 1.0 X 10° in 12 well-plates or 0.5 x 10°
in 24-well plates, and precultured for 24 h. Test sample such as Hangeshashinto (HST),
dexamethasone (DEX), or vehicle was added to the culture. After additional 24 h
cultivation, inflammatory stimulant (Pam3CSK4 or LPS) was added to the culture. The
culture supernatants and total RNAs were collected 24 h later, leading to measurements
of protein and mRNA levels of interleukin-1 o (IL-1 ) and human J -defensin 1

(hBD-1).

Figure 2. Cell growth activity.

HOK cells were seeded at 1.0 X 10*/well in 96 multiwell-plates, and cultured 24 or 48 h
in presence of the indicated concentrations of HST (A) or DEX (B). Cell growth activity
was measured by the XTT method. Data are shown as mean + standard error. N=3. *,

**: P<0.05, 0.01, followed by the Dunnett’s test.



Figure 3. Effect of HST and DEX on IL-1 o production induced by stimulation with
Pam3CSK and LPS.

HST (A, B, C) and DEX (D, E, F) were evaluated according to the protocol described
previously. Pam3CSK4 (B, E; final concentration: 0.1 u g/mL), LPS (C, F; final
concentration: 1 u g/mL), or vehicle (A, D) was added the culture. The amount of IL-1
a in the culture fluids was quantified by ELISA method. Data are shown as mean +
standard error. N=3. *, **: P < (.05, 0.01, followed by the Dunnett’s test. T Significant

at the Student’s z-test (P < 0.05).

Figure 4. Effect of HST and DEX on hBD-1 production induced by stimulation with
Pam3CSK and LPS.

HST (A, B) and DEX (C, D) were evaluated according to the protocol described
previously. Pam3CSK4 (A, C; final concentration: 0.1 u g/mL), or LPS (B, D; final
concentration: 1 u g/mL) was added the culture. The amount of hBD-1 in the culture
fluids was quantified by ELISA method. Data are shown as mean + standard error. N=3.

* x%: P<0.05, 0.01, followed by the Dunnett’s test.



Figure 5. Effect of HST on mRNA expression of IL-1 @ and hBD-1.

HST (100 u g/mL) was evaluated according to the protocol described previously.
Pam3CSK4 (final concentration: 0.1 u g/mL) was added the culture. The mRNAs of
IL-1 @ and hBD-1 in the HOK cells were measured by quantitative PCR method. Data

are shown as mean =+ standard error. N=3. T : P <0.05, followed by the Student ¢-test.

Figure 6. The 3D-HPLC profile of Hangeshashinto (HST).

Yamakawa J., et al. Evid Based Complement Alternat Med. 2013; 2013: 746486.

Figure 7. Identification of active ingredient of HST on inhibition of IL-1 @ production
in stimulated HOK cells.

The representative four ingredients of HST, baicalein, baicalin, glycyrrhizin, or
berberine, were evaluated at a concentration of 30 u M according to the protocol
described previously. Pam3CSK4 (final concentration: 0.1 u g/mL) was added the
culture. The amount of IL-1 a in the culture fluids was quantified by ELISA method.
Data are shown as mean =+ standard error. N=3. **: P < (.01, followed by the Dunnett’s

test.



Supplemental data

Supplemental data-1

No effect of HST on mRNA expression of antimicrobial peptides in non-stimulated

HOK cells.

HST (100 u g/mL) was added to the culture of non-stimulated HOK cells. After

cultivation for additional 24 h, the mRNAs of hBD-1, hBD-2, hBD-3, adrenomedullin,

S100A7, and S100A9 were measured by quantitative PCR method. Data are shown as

mean =+ standard error. N=3.

Supplemental data-2

Effect of HST and DEX on IL-8 production induced by stimulation with Pam3CSK.

HST (A) and DEX (B) were evaluated according to the protocol described previously.

Pam3CSK4 (final concentration: 0.1 u g/mL), or vehicle was added the culture. The

amount of IL-8 in the culture fluids was quantified by ELISA method. Data are shown

as mean + standard error. N=3. *, **: P < (.05, 0.01, followed by the Dunnett’s test.



Supplemental data-3

Effect of HST on TNF- o production induced by stimulation with LPS.

HST(100 u g/mL) was evaluated according to the protocol described previously. LPS

(final concentration: 1 u g/mL) was added the culture. The amount of TNF- a in the

culture fluids was quantified by ELISA method. Data are shown as mean + standard

error. N=3. f: Significant at the Student’s #-test (P < 0.05).



24h > 24h > 24h >

MZ ")
A A A
Test sample Stimulant with Collect

Cell seeding culture supernatant,

(e.g. HST or DEX) Pam3CSK4 or LPS

and total RNA




Cell viability (% of Cont)

Figure 2

B.
Bl 2:n B 48n
2
(@]
@)
©
S
2
5
©
=
©
@)
Cont 12.5

HST (pg/mL)

B 22 B 48n

“ I ‘I **i
1

Cont 0.01

*%x ¥k

DEX (uM)



(o2}
o
o

IS
o
o

200

IL-1a production (pg/mL)

o

600

400

IL-1a production (pg/mL)
o
o

o

Cont 12.5

25

Cont 0.01

HST (ug/mL)

DEX (uM)

Figure 3

B D
o o
o o

IL-1a production (pg/mL)
N
o
o

600

400

200

IL-1a production (pg/mL)

o

Cont 125 25

HST (ng/mL)
Pam3CSK4 (+)

Cont 0.01

DEX (uM)

Pam3CSK4 (+)

IL-1a production (pg/mL)

IL-1a production (pg/mL)

(o2}
o
o

400

200

600

400

200

Cont 125 25

HST (ng/mL)

LPS (+)

Cont 0.01 0.1

DEX (pM)

LPS (+)



hBD-1 production (pg/mL)

hBD-1 production (pg/mL)

Figure 4

B.

0 x
20 ‘ ‘ ‘ ‘ ‘ ‘
0
Cont Cont 125 25 50 100
HST (pg/mL)
Pam3CSK4 (+)
40

Cont Cont 0.01 0.1

DEX (uM)

Pam3CSK4 (+)

hBD-1 production (pg/mL)

hBD-1 production (pg/mL)

N

H

o

Cont Cont 125 25 50 100
HST (ug/mL)

LPS (+)
Cont Cont 0.01 0.1 10
DEX (M)
LPS (+)



Figure 5

B.
1500 IL-1a mRNA 40 DEFB1 mRNA

€ 3

o o

£ £

c t c 30

S 1000 S

()] (73]

(2] (7]

w ®

3 S 20

(D] Q

<

Z 500 <

o o

= £ 10

(D] (D]

= >

© ©

¥ 0 ¥ 0

HST - + - + HST -~ + = *

Pam3CSK4 - - + + Pam3CSK4 ~ - + *



F ] 6
1
OMe MeO.
mAbs GleA- O o s MeO
2000 ck&mg | MeC |
a
e oH O >

OH O

OMe

OMe

Baicalin Wogonin-7-O-glucuronide Epit{erberine ]ateolrrhizine i o
0 =
HO o, \
T Skulllc: ;]avone 11
CO,H
"~ Wogonin P
(8]
"0 ’ (s} (_)H
Li 8 iosid i
iquiritin apioside N
0 Glyeyrrhizin L I,

200 . ”\M ne 6-gingerol
220 | e e
-~
24 HO. 0,
MO 260 \
§ e ’\“ﬂ’
HC —_ \ OH O
Ho g Oroxylin A
MO
Magnoflorine
e 28 30 32 34 36
OH
S \ HO oH
Groenlandicine T o Y .
GleA-O 0, ] o o ()—(‘.kMtO " O
[ HO, OH o
M e . % Isoliquiritigenin
OH O b S Berberine
Oroxylin A-7-O-glucuronide  [goliquiritin ; Paimakine ©2001 TSUMURA and CO. all rights reserved.

apioside Isoliquiritin



IL-1a production (pg/mL)

600

400

200

Figure 7

I | | I I

Cont Cont Baicalein Baicalin  Glycyrrhizin Berberine

30uM

Pam3CSK4 (+)



Supplemental data



Supplemental data 1

HST

hBD-3

Cont

(o] i

0

(1uoD 9) uoissaidxa YNHW aAle|eYy

hBD-2

Cont

| i '
0
HST

(1u0D 9p) uoIssaldxa YNHW aAlle|9Y

HST

hBD-1

| ||'||
0 '
Cont

(1u0D 9p) uoissaldxa YNHW aAlle|9Y

S100A9

(o]

L o

(1uoD %) uoissaidxa YNHW aAleeY

S100A7

, N

(1u0D %) uoissaidxa YNHW aAle|eY

Adrenomedullin

<t o N = O

(1u0D %) uoissaidxa YNHW aAle|9Y

HST

Cont

HST

Cont

HST

Cont



IL-8 production (pg/mL)

IL-8 production (pg/mL)

4000

2000

o

4000

2000

Cont

Cont

Supplemental data 2

12.5 25 50 100 12.5 25 50 100

Cont
HST (png/mL) HST (ug/mL)
Pam3CSK4 (+)
= = m m III
0.01 0.1 1 10 Cont 0.01 0.1 1 10
DEX (uM) DEX (uM)

Pam3CSK4 (+)



TNF-a production (pg/mL)

Supplemental data 3

40 +

30
20

10

N = -

HST - + -
LPS - ~- + *

+



