SRS SPNC

FAL A

VYK 2 MO I D
IR RE M & BEEL A 0 12 B D 4L

2025

I3
H
I
=

\
/



AT CHE LTz R R — B

BCA:
COX-2:
DMEM:
DMSO:
ELISA:
ERK:
GC/MS:
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MAPK:
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NO:
PBS:
TAK1:
TNF-a.:
TXAsj:
TLR4:

TRLG6:

bicinchoninic acid assay
cyclooxygenase-2
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dimethy] sulfoxide

enzyme-linked immunosorbent assay
extracellular signal-regulated kinase

Gas Chromatography / Mass Spectrometry
glucagon-like peptide-1

inhibitor of NF-xkB

interleukin

inducible NOS

liquid chromatography mass spectrometry
lipopolysaccharide

mitogen-activated protein kinase

myeloid differentiation protein-88

nuclear factor-kappa B

nitric oxide

phosphate-buffered saline

transforming growth factor beta-activated kinase 1
tumor necrosis factor alpha

thromboxane As

toll-like receptor 4

TNF receptor-associated factor 6
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YYRMEL, TYT AR LICELS L EALEN L LTS TE MR THY . TD%
FRIE, A MDD | BUE CIXER AR CEIEROFRELE LTHIER ST D YV RRITY Y (Perilla
frutescens var. crispa) &% DEFETIH DT 2~ (Perilla frutescens var. frutescens) 1%, Y Bl o
THREMRFEETDH Y, MHFZL OMRTEDRDEZHT L2 Ln@ESNTND P b
FRITY VBB L, SBICE U (P fiutescens) \Z/P S ILDMEW T D03, ZNENMRFF DMLy
RFNNIFFEAEN DR D D, ¥V 1E, PIRIE, iRk, 317 LAF—1EHZ DL [GEFICE
WTHIFBHIRERE N o 5 & S, BHEREERM E LUASFHIATWS, —F, =F

WCHF 2 L TRLND T IYHPFHETHY . a-V /) LUBERORY 7 = ) — Vi EOk

BEMER Y 2 B E IS E e, £ DT WIRETICRAENEN 2 i1 Lo i OR BB i & LT
FHEND Z &R0,
VY RO IE, ALY YR YEICE L, BRERREOESHICERDNH L~ T, Tt

N T B AT RCENITEONTFIET D, BlIE, ¥ Y OECITHERR S THHLY FT LT
RRVERCDREFIZEEN, ZNORVYMBEDOED LEDHEALB L TNDEEZHNTND
—J. =TI OREFIIE, EOHENEE LTEER o3 BB TH D o) / LUBHREIRE TE
M. TORBNEPER SN TS, &5, ¥ VITEHT LAF = EER ARG S TEY
T AV RIEED A MO A CEIEIT2EARH S & S b, Zh b OEHO T4y
([CHEA TR, BT, Y ORERTET- & o 3~ OB 7 & BLEEAIC i L 72 FJE IR R ICR &
nTng

TR RIEPOG TR IR B OEITCEAICBE G T2 Z N Tl . FIREEREZ AT o4
MR 5y DBRRIHED DI TN D, RIEIINBRIMIC X T2 BRGEO—BR & L THAET L2, 18
PERY 2R RIEITBIIREEALORE IR . S DI R EORIK & 22 0155, LPS (U ARZHE) HIIC
kX ~=rn77—UnbEASND NO X IL-1p 72 EORIEMER 11X, RIEMICO FEE o fRE L X
NTng D, Y RO IITEEN DD S DIIEMER 1 DREAZ & ORREMHT 2%
95 Z &3 A HSROTIRIEAIDBHFEICB W TEETH D,



AHFETIE, =d~ (BrdvROATIY) OEROHEFICE DM Z0HT L. £ OHRIE
TEHZ RIS 21T o7z, ALY YR YR TRELEIL THL Y Y kg s LTHWS Z &
T, TIAOEOMEAOREL L) AEICT 5 & & I, WH ORISR OE N EFERIC
Rt L7z,

FEBRTIZ, = IR VOELFEFOMEmERW., Z0bICEENLENE, R 7z /) —
NEA, 7 TR A R EFEIZ O Lz, & HIZ, LPS Hili RAW264.7 flifldz W= RIEET v
A L. NO KOVIL-1B OFEAMEII R ZfEE L U CHIRIEMEA 27N L7z, AF7EE2@ LT, =
T2 DRI BRTHRIEDROFHEEA ST DL L bIT, vV LORBICE Y = I~ D%
SIS BT 52 2 HEE LT,

AMFEORFNL = T~ OREFEREMCEREN & U TOIH ATaEM: 2 33 2% 72 O OB PR HL 2 #2
T HbDTHD, 2, mavMIEZEND o-V /) LR Y 7 = ) — VBN RIEMNGNZ & D
REFGTLI0EWMRICT 2L TCoad~vOHAMEZ S ORI IR L b Z LIS D,

ABFFEIC BN TR SRR RIC SN T, BT, EEICoT Tk d 5,



B1E RIEICONT

FIEL, RPN D ORISR MG, B, TR, RERWER L) 1Tx L OURTHREDR
HIETH Y, AREFLEERT O ERATHD, MIEOER BN, BEEEE L FIRIKSCRE
DTERETHZLETHDN, SIENFIEAREZRDIRIBICH S & BIERN B EORES 5 X i
29, RIEIL, EOHIM L HEITOREIZN U TRAMRE LB RIEICDEIND, SMERIEITSIN
FREITIS CCRAE L, B TR T3 28NS TH 5 —7F . BIERIEITFRHH 2RI LV &
BT 2REAIE L. MR E L EENM VRIS, ZOBRERIET, BIRE(L, A CRER
B RV L B < ORBORIECHERICT ST 5, RIEOFIEL, SRR A i
WX TR END BT D, Z ORI, Toll BEZ AR (Toll-like receptor, TLR) 73 FHL»
7 teEl 2 i3, U ARZEE (LPS) 72 & OFERBHE 1357 — 2 (PAMPs) 239yl 2 i
IZFE(ET 5D TLR4 IZH5A T2 & . NFxB ¥ 7 F /LG ER K. mitogen-activated protein kinase
(MAPK) # A r— RED > 7 F MuiEREE SIS S5 ¥, TLR4 NEHEILESh D Z & T, Hill
NC Nuclear Factor kappa B (NF-xB) #REE3eHE S, RIEMY A M B+ > (IL-1B, IL-6, TNF-o 72
E) OEANSIERZEND Y, NFB TilH, ME CHERT (kB) e L TREEILS R
TIRRETHFEAET 203, TLR4 Z41 L7ZHIZ X 0 kB Bfif Sivd & NF-kB IIEENIZBAT L, KIE
M OIRG2IENALT 57, Zo—#OF a2 2LV | Wt RIERIG Bt S, ot
FEARN 2 RIETBOLA~ L BB T 5 2 & TRIEDMEKRT 2 ¥, F72 LPS #3 TLR4 (/5 AT % & . Myeloid
Differentiation Protein-88 (MyD88) 7% TIR KA A v %/ L C TLR4 IZfEA L, v 7 VRN B
I &%, MyD88 fik 7R T, interleukin-1 receptor-associated kinase (IRAK) 73/& AL S 41,
TNF receptor-associated factor 6 (TRAF6) % U » {95 Z & T, MAPK 7 27— RAFHH SR
Do

MAPK # A/ — RCliX, transforming growth factor beta-activated kinase 1 (TAK1) 23EML X, =
U2 X U extracellular signal-regulated kinase (ERK) . c-Jun N-terminal kinase (JNK). 33 & U p38 MAPK
N VEMESND Y, b DY 7, S5 RT- Activator Protein-1 (AP-1) %3 % c-Fos X°
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c-Jun ZiEMEAL L. BWICEAT L CTIREGHENEZ 7R, AP-1 IZEBE G T DRI 2 edE L, INOS
<° cyclooxygenase-2 (COX-2), BL O TNF-a & \Wo = RIEVEY A S A o OpEAICEET 5 1Y,

iINOS (NOS2) %, NO (—MefkZEHR) DOpEAZSIEE I L, RIEFL TOMEILIR 5 ffa o
AL ZHIET 2 2, Lo L, NOPSRENCEAS D &, BMEA L AOBNZS &2 L, Ay
AR OB EEMET D P, ZHUTA T, COX213T TF RUBNb T 0 RE 750 &Rk
THEW, TuRE T TV, RIEOHEITICE W CREAE R, & EEEOTTEE25 & L,
MO X 52 58EB 2T, £7-. oo aARnEM LT L, MoV ET ) R
FRAELNEIT L, BERORBIEY 27 2@ b, RIENICEEG T2 FE QKT & LT, BLTDSF
MET D, £, IL-1pIE, ~7 v 7 7 — VBRI X > THWM S Lo RIEMEY A M1
ThH Y | SIES G DFIBEBE BTS2 3555 5 9, TNF-a (EEFESER 1-0) 1,
SRR RIEARER 7T v . @MRIETT TRBEREOERBICHLEETH S 9, F7-, IL-6 X
A Z R BEOEAZHET H1E0, EEMRIEZRKMRT HEER A, A~v—T—L LTHDL
NTW5 7 2D DR FIIRIES G & FIET 2 — 05T, £ OEl e AR RAEIREE 5| &
B3 W, S, RIEOFEZ B E LIRIRFREOBIRAED TR Y | AW H R D O&E )
HEAHSNTWD, YVICHEENERY 7= /) —LDO—FEThsdu A~ U UL, NFxB o7 F /L%
BB L, RIENETA S A ONWERTSELERARDH S Y, £/, ma~<ICBEICEEh
5 o3 G THD o-U /) LUBIE, COX2 AN LT RAE 7T D OFEAZIIHI L, RIER
ISR D 2 ENHEShTWS 20, 25 ORMIERS OBRIEDEE R LT-iFoEiE, 18tk
FEICEER T 2B O THRIERICB N T, Frio Rt a 2t L T o, BifEmoh b~ m

77— %M BT D LPS B EMEDRIED A B = X LEF /L% Fig. 1 ITRT,



Fig. 1 Inflammatory Signaling Pathway in Macrophages Triggered by LPS Stimulation
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Y Perilla frutescens var. crispa  (synonym: P. crispa (Thunb.) H. Deane) %, Y F#} Lamiaceae,
Perilla JBIZIRT 5T 2 —FAEMW T, KT o7 2RO, EH, BlEH L LTRESFIHEN
TW5 M, A, HE, BEZZLOETI7OTHEETEIELS 2B LENR TR, 20 MR
IEFICZB =D P, U VIIFFEY Y (kY Y. P frutescens var. crispa f. viridis) LRV Y (P
frutescens var. crispa f. purpurea) O 2 TN H 1 (Fig. 2). TNEND BN EN R 5 P, FV
FEFVSCRENFETHY . R VITHEEHSCOARRS DRI TH D 2, T ORHEATED L

T, BHAREHL L THS O HEER SN TE Y,

Fig.2 Y (P frutescens var. crispa f. viridis) & 7% (P frutescens var. crispa f. purpurea)

DIED LR,
7| H5t: Photo AC https://www.photo-ac.com/



HFEYYRORY I, ALY YORREBETHY, ZhZhO @i iz nrnsd s ),
FH UV, FIHERLFRE L LTHOW S, BARBEIZRDERWFIETH D, HIH DIRZD0
REDLOMELE LTAKIEREND1E0, 7400z bR IS Y7,

— R VIE BOEELT T =R EHE (VY=Y T =0) NEER, VYR E
IR L, T LOBMTPLY Y Va—2A0FEE L TR ENS1E), BRORFEICHIEHN SN
5 M, Y OEIIHEEHSCHIRRLERR H 0 EH L L CORMMERH 22, & LTEHAR

LRSS A~OFARZL Y,

N IR S5

UYIREHE L TELS D BRIHESN TR, BEHHAIO DEEERG ] S [F&E R EIChilE S

., fRIECEIGIER. &2 WX BIEFEEZ BN E L TRASNDAERE L TEERINLTH

52, oV EEAFAT 256, ZFOEMAEAMIL, 3 (V) RO T (Fig.3)D 2 » i Th b,

ez HF & LI A ORI BOHIE DESUTRNG ) CRE S, TS OB & H ISR
BB, k. AR E LESa0RIRTIE. (RPN IR Sh, %o a7 L o

Wgs D AT AL ET HI-OICHHA SN TE 72 2, 2o OEFIEITBIT D E5EG0OMH AL, Eahz
EN LR Z T b0 ThHY, EEARARE L ToOREZREZL TV,

Fig.3 Y O (VY F). BAFE [FRTEISE] SRR L LTORARmOND,



ZOEDIT, UITEMEALIS U TR R TR GRRD, LEn->T, THHDE

FEIL, SRSV NEERAKL LCHH SN TE - L 2RI Bl L VW25,

553 Hi Y D FEFRZLAIEREN: K OVEFRIEME R/ 1D\ T

Y OFET-RRET G F D NSRBI AOMEEERS 7 ¢ N L A LIC oV TR, £ < ORFER T
Wb, $72bb, v Y OREIZIE, JIRIEER. SUbIER. PIEER. FLEEHEM. Hi7Las
—fEH. SHIIEI O SERARH D ZENAENTND P9, Znb0FEME, v VILEENL S
BRIRIZE DL DT, FFITE ) TARUDE T AR ROREME R Y 7 = ) — VN E 7R
ABIEMME E S, NV ITATE R UERS B IAT 4 LR EDTRRIE, P17 LF—,
PR, ROWEBEERZRET 2 L ahb Y,

Flo. VYRHEM AR EENDIZLEENDLGRY T2 ) =V Ow A~ Y gL, FiRBelE
HEPRIEEROME CEEREEZR-L TV EEND Y, 2L, A TF ) o7 E
Fmrl\Wolz 7 IR A4 ML, RERECHRRECTE L TWHEInTWns ¥, -,
FI2iE, MR E LTU = LR o-U J L UERNE E . DI O REEEHERFOANE O EEE AN B

frEns o,

554 Hi UV DEFEL LS DIEHIZOWT

Y OMEI, BESEFIZL DA, R, EEML, ROAF TR EO S ESERS
FIISHShTWD,

BMOH TR, FOLAMITORMEAEN LB & L TEES L, -0 L2 & AR
DERE L TRPERWVFIETH D, @RS TR, SR LERASREREERN 2R > 7 ) A v
M OBREMER R I S, ERXEEEIER T OBRN LIRSS TnWD, ERES
BTl ARKTHIZREE TR0, MO s ICBE - 5 B ICEL G STV D, E6I2, AF 7T
R TIE, IRIEEHSCRIBIER Z ROl & LTE S L, &Y OFDNRERBHTIGH ST
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W, TOXIIT, UYL S OEFI 2R LR OBAE EOIRIC L > THLMNIZ R o7z
Wi 72 G RTER RS Uz, 8D CHREZRMEMEIL CTh 5, B 172 EOFNLZ & ORFEETED L,
ZRR72 7 CEOMMERIER Y D0 D, BUES B-CRHIEICE T 2N ET L TR Y, 67
DI ATREERN IR STV 5,

BRIV T, I VIFRMDEET T @ERMPEERML, AF TRl IE R
B TIEREN TS, Y bl Shoinid, P brERASCREREERZm> 70 2 v
NOMGREMESFR R R & LTl S, ISR TRIOERS . MR OO OBEERFEM & L
TIELRBFEEN TN D, Fo, HEMRBETRIZE O TH 5| & & MO HMA 2 ShTH Y,

LA bRV HRISH STV 5,
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F1HE =T~ oMk O

T =< P frutescens (synonym: P, frutescens (L.) Britton) (%, ¥ YFHUIET 5 —FAMEHTHY ., E
ICHT O LHERMLTEON IR RME LTSNS, ma~idY YOEME Sh, 0
AT RORI B Y Y E R D 5D D, L IE, FUHEICE L) D bR I —E D
WSRO HIDEEREZ R L, Bs 2R R e AR 22 S I SO TRBIS D 2 L% 4,
TIZTWH MEE] LT, BREAURE. ERRRURHE. RORIAGEEFEOBENERT, flAE, =3
R ORIRSC@N Y Y ERARY | Fio, T a<dY VIR TEBTRE~OBEIGEC R R
BNRH Y | MR E R A~OME L W o T BB RBD 6D ¥, S6ic, =I~vOfE
TREICHOEEE LTRSS T, VYV IESENBHSCEA L LTRSS 2L, F
RAFECHERS D Py ZhOOWEDBE N, 2d~2 Y OEFE L TRAHT 20— &
Ro TS, TAXFEICHEFLERFH I, FICHEF LGN T A< TR RM L LT
DEEMENEN O, =TI <iE, —RICIES Y ORI L2 RAORE T2/ ET 28, ZoiEn

b ABROFETE2FEET 20N H 5 2 LM b TV 5 (Fig. 4)°,

Fig.4 =3~DET, Bxd~ () REAOETFZHEEL., Axd~ () XTHAD
¥ EREETIRE, ARG ABCEVER OIS,
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TIvORHEERFHIT, TOEHRSTHD o-V 7 LU (03 RENEE) GETHY ., HElL
TEMCIEERED «-V J L UBREEND,
a- U VUBRIE, RN T A 3R 2 g (EPA) X° R~ F o g (DHA) (ZA# S 1,
PUOOEME A MIRIE R DU, MRREIERICHF ST 2 2L 8mbnTnd 2, FZ, o /L
BRI MREERE 2 35 b AR F 2 A3 (TXA3) OFEAZFEL, M Eapi<Z & T
ERBRMMEER O TSI P, £, ooV VUBRIEHIAIEERICN X, 1% O MR
WCHIRERL, V=g a- U/ LV RINE OB E 2500l DR (T TR

TF R-1) O WEREET D Z L AURIBEIS N TWNS Y

%2 i T I DORGT L OIHE

T I~ OFEFITIEMIER TN 2, EBRMEOR Y 7 = ) — LA MNEEICE T TWD
INBIIEA 7 =, n AN Y Ui, n AT Y UER3-0-7vay R, AT T U ENREENT
BY Y P CIERSTIREMEH Z 8 U CRBIERERO THICH 5T 5, o B s4Y v,
TE = TEF = T-0- 703y REWST=T7 IR A4 RbE s, SEsilifelohifsE
HERFOZENEZ LN TND Y, LN o T, INHOMSNE D= I~ L0 M EREEM.
MAFERETN S, PIOEMER, PURBLIER & W o - SRR MBI R A BT 5 L B2 0T D
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53 H Y RO 2~ OFEME
TIA KONV, ELLL VYRV Y RBICETAREBIRBEMEY CTH Y EROBRICH LD, £
ILE ORI 57 0 S I AR 7258 O AN 8 5 (Fig. 5).

4
by

r .
‘i‘ V.

Fig.5 I~ (£), BxzId~< (FR), ¥V (A) DEDOLE,
ARIFE TSR, =dv@ECRHICFASH, VVRERPER L LTRSS,

T AT ROV Y OEIIGRPED THEL THEY . HRICKD2RGTIBEETH L8, HEMRS
CHEAD S Y | BIEICB T 2HISICHEAR S D, Vi, B (V) LHET (VY1) O
PIEACERE LTHAESATRY . BEIERAOFEEE RTINS (R 7747 RV
EBRY) NEEND, —F, BHITIEIRY 7 =/ = LRoMifE R N8 £, E N END ST HE0f
BRICHNBNTWD R, =I<ICEFEA L LTOHRIER,

T, BCHETOAFHESN S A THRENTHY | R LHEONZ =TIV INCEFICE
END o-U /L UR (03 RIENIER) ZiEh LIZ@RREmSCERN E LTORMRTLTH D, £
o, mAvOELREMLE LTSNS Z &R L0, ¥V IFEDHMBEITZR, =<, v
LRy vy IvE L BRRIEFEHCTMILIER 2850, & VI3 DF %
FRZRFERCTIRIAVARICHE L TR Y | =< 32 g L LI IEOBESIRICEHEL T D

TCTHERD,
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T A OGN T RN RE, GO E PR O MR R ER R RN A BURESE iRk
ERB L TH D, R a~=id, FEMFEME LTI TR, ¥ 77U A2 FOMRENFRR
BiE LTHIESFIH SN TR Y . EHER-OHA T2 B E LIERBAE A TS, £, =
A OELREMDES . BiE LTHHEN 1T, BN LI TERLBNYoN—TT 1 —
ELTHIEMSNTWD, 237N ShAERNY 7=/ —id, A% 7 7 R PEEER

ARG EN D72 L Z ORI ATREMEIZZ I DT 5,

Tz I~Di~H

H
o
b

T, R ERERG, BA. SOICERESFICETENY 2055, TOFH TR,
FICFEFNO/ROND T IATHITES L b OER, FHREICE D Z DO b Sk Hik
wEAH LTS,

TaIvE, TOEER ooV ) LUBEREND, FEMAFEBE L CORANEL TR LT

Do ERICHIWHEZIEN L, MBAEYER T2 Ry S IFROMAY, AL—T—OMEE L TR
BEROWEEZNZIYR DD, £, FFAEOBREIELICEAEZ 5252 1D, BERTITEA
IMEEOFIREC~ L —F A L e LTHERH SN TWD, I 610, BHfE L LTz 3~ il 25
T 2B b HY | FHEO Y b ORBERERHIR LD AR R STV D,
R B T, = Il OBERA L MAERE TR E = o b o — it L S, B
PR E LTORBENED N TWD, ma~MEz TS L7207 ) AL MI, A3 5l
OHFEIR & LT, AMAEBIRL WU Z U T o0 —H U BICRICS R S Tns, £/, ==
~OREFPLHIE LIERY 7 = ) — Vs & O TR 2 ) 7 - b TG ICRE LT Y |
T A IEERAM LR OMEE L CORMEEMEZ AT TV D,

ERFBH T, IO HB ORI DA T T RLOAT 7 7 BGITIEH ST
WD, FRZ, = MORBERSCHRIEMERANER Sh, SRILO 7707 e —HEEXDOT
iz Ary e LR ABEE SN TWD, o, it L LTHMONLRY 7=/ —VEPT Z
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Fig. 6-a GC/MS-TIC chromatograph of the three different acetone extracts of Perilla seeds.
A: Acetone extract from the BSP, B: Acetone extract from the WSP, and C: Acetone extract from the

seed of PS.
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Fig. 7-a LC/MS chromatograms of the three different methanol extracts of Perilla seeds.
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Fig. 7-b. Structures of the major constituents in the three different methanol extracts of Perilla seeds.
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MU, B U 72fE SR A Table 1 (ISR LTz, RY 7= /) —LEBIX, AX ) —LTxF 2D 1g 4720
IZEENDELE LTER L, BT =BRIZOWTIE, PS TrE< (129mg/g) . O T BSP (91 mg/g)
& WSP (11 mg/g) DIAToH -7, MEFEERENERSE L TRbIER SN A~ VEEOERIT,
BSP D X %/ — AT H 2\ 0K 13mg/g) Z ENbhot-, o 2~ U UEREIL, WSP & O PS
DZFATIHIIFFRBETH DL Ebbhrole, RIDRLELIIC, TS =V ROV TH Y AT
DWT, WSPIE, 7EZ =28 2mg/g KOULT AU TR 8mg/g THY ., T bHDOEEN BSP K&
PSS DAX ) —LTZXF ALY HEENZ ERNbhroTe, TEF=V ROV TAY v OFE T, WSP

KOYBSP L DMICH AN DY . REFEDORICH DT THRRIAEND D Z EHIF LT,

Table 1. Polyphenol Contents in methanolic extracts of three different types of perilla seeds

CA RA Api Lute
Substances N
mg/g mg/g mg/g mg/g
BSP 0.091 12.59 0.55 2.39 3
WSP 0.011 7.45 2.44 8.07 3
PS 0.129 8.41 0.70 0.96 3

Data are expressed as mean of three independent experiments.

n: number of experiments. CA: caffeic acid, RA: Rosmarinic acid, Api: Apigenin, and Lute: Luteolin.
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Fig. 8 Effects of BSP, WSP, and PS on NO production of in cultured RAW264.7 cells co-stimulated
with LPS.

The cells were incubated with LPS, 1-100 pg/mL of WS and BS, and PS extract. NO was measured after 24

hours. Each value is presented as the mean + SEM (n=3). *P <0.05 as compared with LPS alone-treated
group.[ |:extract | ng/mL, [ extract 10 pg/mL, i extract 100 pg/mL.
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Fig. 9 Effects of Effects of BSP, WSP, and PS on production of IL-1p in cultured RAW264.7 cells co-

stimulated with LPS.
The cells were incubated with LPS, 10-100 pg/mL of WS and BS, and PS extract. IL-1p was measured after 3

h of incubation. Each value is presented as the mean + SEM (n=3). *P <0.05 as compared with LPS alone-
treated group.:| :extract 10 pg/mL, -:extract 100 pg/mL.
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Fig. 10 Effects of caffeic acid, rosmarinic acid, apigenin, and luteolin on the production of NO and IL-1p

in cultured RAW264.7 cells co-stimulated with LPS.
The cells were incubated with LPS, 3 pg/mL of caffeic acid, rosmarinic acid, Apigenin, and Luteolin. IL-1 was

measured after 3 h of incubation, and NO was measured after 24 h. Each value is presented as the mean + SEM

(n=3). *P <0.05 as compared to the control (LPS alone).
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Fig. 11-a. GC/MS-TIC chromatograph of the three different diethyl ether extracts of Perilla leaves.
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Fig. 11-b Structures of the major constituents in the three different acetone extracts of Perilla leaves.
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Table 2. Chemical profile of the prepared lipophilic extract from BLP, WLP and PL.

Peak Compound BLP WLP
1 2-Hexanoylfuran + +
2 1-Ethylideneoctahydro-7a-methyl- + +

(1Z,3a.0,7a.p)-1H-indene
3 Copaene + +
4 4-Hydroxy-ionone - +
A Limonene - -
B Elsholtziaketone - -
C Shisool - -
D Perillaldehyde - -
E Perilla alcohol + -
F Caryophyllene + +
G Humulene + -
H Farnesene + +
I Caryophylleneoxide + +
J Neophytadine + +
K Phytol/phytolacetate + +
L Menthol + +
M Eugenol + +
N Squalene + +
@) Spathulenol + +
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Fig. 12 Thin-layer chromatograms (TLC) of Tested substances.

BLP, WSP, PL, caffeic acid, rosmarinic acid, apigenin, and luteolin were dissolved in methanol at a
concentration of 1 mg/mL, and 20 spots were applied to the TLC plate using a fine glass capillary, with
approximately 1 pL per spot. The developing solvent system used was chloroform/methanol/acetic acid
(9:1.5:1) to separate the components. After development, the TLC plate was dried, sprayed with p-

anisaldehyde, and heated at 220°C for about 40 seconds to visualize the spots.
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Fig. 13 Effects of BLP, WLP, and PL on NO production of in cultured RAW264.7 cells co-stimulated with

LPS.
The cells were incubated with LPS, 1-100 pg/mL of WL and BL, and PL extract. NO was measured after 24

hours. Each value is presented as the mean + SEM (n=3). *P <0.05 as compared with LPS alone-treated

group (C).____Jeextract 1 ng/mL, [N extract 10 pg/mL, [JIRN:cxtract 100 pg/mL.
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Fig. 14 Effects of Effects of BLP, WLP, and PL on production of IL-1f in cultured RAW264.7 cells co-
stimulated with LPS. The cells were incubated with LPS, 1-10 pg/mL of WS and BS, and PS extract. IL-1B
was measured after 3 h of incubation. Each value is presented as the mean + SEM (n=3). *P <0.05 as

compared with LPS alone-treated group (C).I:l:extract 10 pg/mL,-:extract 100 pg/mL.
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PEDOFERZ Gt L T D, UV ITIER O+ NEGREICK G SN D130, BRI E &Ko
HXFNCBNTHOLRD D, AFRICBNCTZIA~vDOERORE 2 v Y LRIV RZENEE
A DIEERRO NI Z LD £ OREFEREVEAHERF ICB T 27 IS b B b e o,
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72, SENTEHOT I BER O Y L REROTRIEIEM 2 A 2 1 O BRE CoREt & L
TALZ )=V K 2 ABNEME 2t LIS, A2 2 — VI ITBUKME DRy &8l o
R EEN, EBOLRRIEEMIC LV RS TFET 2003002 TWRV, ARITTEMEARMR 2 1
FTHdIC A Y ) — A B, B b DL T T 7 v a YT EITV,. FRb TOAE

PRI AAT 5 2 & C, I OIEAREFIICIE L O BER S,
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KWITEA 2 BB L E LC, b CIRE A0 5 R L DA 0 E L7s A AR Bp

B SCRBRICH L L R R

s

i A SO NGV BT C N I ESaSE S C NN Y Ot Bp A i

LET,

BLISA IRICB T B4 U 7 HOERIZEE £ LT, REBMERIT/R YD £ LI AARRRY: ERYE
URAIERER BEAPIEEEE, OIS BE £ LTS P &0 F Lis AARSRIRSE: 478
RERMEY S CREMOHHEAT, MAATICE & E L CREBHERCR Y £ L AARRKY: 7—4
YA AT S — Pl IR E AL L BT

AR THA LTz 2 O I~ T ORI R OMERIREHC ZH W 2 20 2 BRI E
BRSE AT O = =~ SR O BRI CIE AR L L ST, E70. B4 OMR R O ZE IR oI
SEATBIIRA NI DT A HUBE 5 O PAT IR FERIC B0 L 0 BIHLH L B £,
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FEERDH

FHLE Y RO O ST Ohh T 2 2OV OB IE 7 ik

B EIRAG RO BN RIS S B SREET 2 M) SEIR U7 - ORISR T A A S8 -
Fi {22 EHUEA LT 022 4710 AR 2880, 3HOY Y OfEHE, T2 FmEsE (NYMO0216, HU)

FOEEA LT,

1.1 GC/MS IZ X B FEADRAHIE

GC-MS %3713 JEOL UltraQuad GC/MS (JIMS-K9)-Agilent Tech 6890N system % FH\ YT T->7=, /15 3 DB-WAX
(Agilent Tech) AV, 7 AEEEIE 70°C 5 300°C T 20 min fRFEFL7-, V7 VOFEA DR 100°CTH
V. Fv VT HATHe ZHV 2, Yo7 NOFEAEIZ UL & LA A ALERIL 706V Thotz, 7233, /iRt
1260 7y CIhE LT, 7233, FRIyDIRIEIL Agilent database CERERRIE & miz 1A AL B =2 (et 4) RO7
T TR v ARG — L DIBPEENHIRE LT,
STz ->TL, ALBONFEDENENDT I~ KOV OfEF 10g 2774 24—k, 7k
> 200mL T 24 b L7c#%, E TS| FAlEL, o7 hoAalitiafSe, Zo7 ' Al

W% 10 mg/mL D725 K OICA X ) — UL, GOMS ozt L=,

12 LCMSIZEBAT7 4 NI HLVOfIE

BSP, WSP . TNPS ZFE&E L., TR T L, BOESNZ3EEOH 4% =77 Ao
B L, ZHUCTILDORAH ) —Z Nz CTHitE Uiz, BRGSO 24 Bifll%. A ¥ J — ViR & I8
L. WEFICZANR L —F —TRIEEZREL, TNETNOZFRAEERL L=, 7B, A ¥/ —1IC Xk
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HHIHERIEIL 3 B VR L CoF A& ER L7z,
ZOEMEICLY, Bradeilod AL LT85l g. A IR RE LT84 g KN Y
R R & LT 770 g 22 NENET,

LOMSIZE25H1E A/ —T UGS A~OZS G I L7, 3705, LC Zohikss 1260 Infinityll (Agilent)
([ MS Z3HEE InfinityLab LC/MSD (Agilent) 2455 L7-3 AT LT L=, 29874 7 203 InfinityLab Poroshell 120
EC-CI8 (4.6 mmID.x100mm, particlesize 2.7 um, Agilent) M\, 777 AR 40 °CTRIE L7,

FEEFHIE A W4 < 0.01 % (VA TIRIAIRN OBIR : A%/ —v 001 % VWFIEEA)E L, 7770 e L
T 20 %D B ifE% (Omin), VT A 5 B i 20 %—55 %Z(0—3min), KIC A W@h>5 B if#% 55 %—100 % T
3—7min, KIZBIED 100 %% 7—12 min CilE SH7- (it : 0.2 mLmin),,

MS A ¥ —7 = ¢ A, ESI LUNAPCI DFIRA A AWK LY | faA Ao OMSmiz 1TV T, B 7 <fif179,

Jana/r 353, VAU L1285, mAR Y UEE360, 7B =270 TR L=,

TREHROMERL

717 =i (Sigma-Aldrich) : 0.1~4 pg/mL, 7 v 11 /7 L4 (Sigma-Aldrich) : 0.1~2pg/mL, L7 4V > (Sigma-Aldrich) :
0.1~1 pg/mL (Sigma-Aldrich) , 2 A~V Ui (F+7 1 /L2x-Wako) :0.53pug/mL, 7 7= (F+7 A /L 2-Wako) :
0.02~02 pg/mL Z VTR L, PREARFEICIU 5 B —2 ik & 0 By Ea e Lz,

Il TE, AROSEOTASDAZ ) —/ Ui, H2oWNI Y OffF-2 A % 7 —/VThlltE L7z X
A S ) —UDMSOO@:1) CAFR L, £ 1uL Z1EAL T 60 21 obT L=, Ay DRIENL Agilent database CLRERHRE

MlE me A AT v—0 (Al Ay) ROT T T A b~ A RF— OSEIEDSPE LT,

0 LPS IZ LV #FE S5 NO EAEDHIE L

24-well plate (2 RAW 264.7 flifiiz 1 x 10° cells/well |[CFHEEBERE L, XNy aiE A — 7
JLVEGH (DMEM) TH;#E L7z, TOH I AF L ANEKF L F(DMSO)TIEM L 72 Y K2
RO T I~ A K J — VY. &Y LPS RN 100 ng/mL 1Z7¢ 5 X 9 IZFHEEZ RN
L. 24 R[5 L 7=, ERfE L 72 NO &1L E¥E 100 uL IZ Griess 3K A 100 uL RN L, 550
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nm (CBITDWEEEZRE Lz, 7ok, EEYE L L CHMEET ) vA NaNOy) #HWE
AR D HREER A A (NO? ) OREZFH L7z, #ifdiX PBS () CYs L7=%. 1 %Triton-X T

b L BCAEEZHAWTH VR BEHIE LTZ.NO* B2 X /8 BETHRLUL NOEARL Li-,

%3 i LPS IC X VB &b IL-1p pEAEEDORIE J71E

24-well plate |Z RAW 264.7 flifi % 1x10° cells/well IZFH#%#EfE L, DMEM CTH#E L7-, £ O
B 2 L AR Y RO WO I~ A X ) — Vi & OV LPS Z R FE % U L,
3WFM S L 7o, IL-1p EEAE B OME 1 IL-1BELISAkit (abeam) &l L~= =7 /Mt~ 7-, 70k, 2 Hi
ERERIC, AT PBS (1) TS L7=%%. 1 %Triton-X THIIAL L BCA & HWTH )7 &4 AIE

L7z, IL-IBDEZE X X7 ETERL, IL-1B FEARE L LTz,

%48 YR OFEFIZEEND T 4 b 2 HIVOHIRIEER ORIE 1A

24-well plate |~ RAW 264.7 #lg% 1 x 10° cells/well (2% IZHERE L., DMEM TH;®E L7-, ¥
VRS E END T 4 B2 HIVASY & DMSO TR, 55 2 & - 55 3 i & FRERIC NO K OR
IL-1B ZIE L7z, 7725 LPS s % 24 KM #2 (2 NO, 3 R I IL-1B 2| E L, # X7

BB+ A2 L CRIELAHEBOELARL L,

155 T BT N CORE + BEYERASE (mean + SEM) TR L7-, 7. A EZERE I EAED
et RESBOMT. FAUTHES Dunnet DZEHIHRIE AT 7707, SFHEDZET p<0.05 THE AR Th

HE LT
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B VY RO2 O I~ RO T A OVERK ORc o lE 7 1k

B EEAGROE R CHRES S B SRR W) BB U7 BE R O\ SRS A Sl S5 - 1E
EIERTBEA LT Q022 4F10 AITFE 2800 . SO Y ORE T, TF A RESE NYMO216, U0 KV

ALT=

1.1 GC/MS IZ X B EED RS EE

GC-MS 43713 JEOL UltraQuad GC/MS (IMS-K9)-Agilent Tech 6890N system % Fi\ Y TT->7-, %7 A3 DB-WAX

(Agilent Tech) ZHV>, 4 AEEEF 70 °C 7265 200 °CC 20 min 4R L7=, $o 7L OEA D DIEEE 100 °CT
HY ., Fx VT HATHe W, o7 VOFEAEIT UL & LA A ALEFEIL70eV Tholo, 7ads, stk
X 60 /0 CIhE L=, 7833, FyDRIEIL Agilent database CTHRRFRAN, mis 1A AL B =2 (a1 4>), KO
TT YR h R — L OFEEDSIE LT,

INZHTi=>TE, A, BofEOENENOT I~ KOV Y D2 g % VT /La—7L 200mL “C 24 I

i L7408 % 10 mg/mL OEEIZ/25 K 9IS A X ) —UTRIR L. GOMS ozt L=,

1.2 TLCIZL D7 4 NI L OHIE

HR L7z Y RO 2 SO I~ DEZRFEL, TNHLE=AT7 T AAIBL, ILDAZ ) —
N MATHIE U7z, flEBHRE NS 24 FEETR. A%/ —/ViRZIEE L, BE FIC= AR L—Z —
THEZEEL, ENEhOFZAE/E- LTz, ok, A ¥ ) — VI X 2HHEAEIT 3 [ERR Ik L
TZXRRAZMER LT, TROTX A% AKX/ —/L T Img/mL ORI D X 5 IR L, 3UBhsRK
ET5, 7 =, n A~ VR, TEF=2 VT4 % Img/mL OIS K HITA
B =R L, 2O HEERIRE T 5, 2D DIRIZOE TLCIZ X W RBREAT 5, sBHANK
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FOMEMEVSIE 1 uL T oK 20 %27 a~ 777 4 —H U BT (BHEHAY) 2T L
THEHICT 774 Uiz, I, Zaakivh /AR ) —)V / BRRIRIR (9:1.5:1) ZEERE L L
THY 7em BB L2 %R A2 Bz 5, ZHICEIME (254nm) 2 BT 5 & RUBRATR D 1572
BEOARY b5 H 4 HAD ARy MIEEFRP OE ARy b REEEAHRAPELY, i

S5A4EDOARy hOBERSEHNT 3FEOEDORKS G ED LB AT - 12,

w2 f LPS IC L VEFE S 5D NO EAEDRIE ik

24-wellplate (Z RAW 264.7 #lifid% 1 x 10° cells/well (ZFH%%FEM L, DMEM TH;# L7z, T DO #%
CAFINLANEF Y K(DMSO)TIHEM L= Y RO O I~DIED X ¥ ) — LY,
OV LPS JREM 100ng/mL 12725 KX D ICHHEEZIRIM L, 24 R E Lz, B2 =-5F 2 8
& RARICHEEE L 72 NO & 1% B3 100 pL I Griess i3 % 100 uL M L. 550 nm (2B 5

WYEAZREL., BCAEZHWTHIELZZ 7 BETNO? B4R L, NOFEARL LT,

%3 i LPS IC X ViFE &b IL-1B pEAE B O RIE JTiE

24-well plate |Z RAW 264.7 % 1 x 10° cells/well [ZFH#%#EfE L, DMEM CTH;&E L7-, %
DBV RO FEOTI~DRED A X 7 — )L, OV LPS Z i FE %N L., 3 Kefi 57
# L7z, IL-1B ELISA kit ZffH L IL-1p PEAE B OHIE 21TV, BCAELZHWTHIE L2 X 7 & T

IL-1B ZF L. IL-1p pEAEE L LT,

155 Tl BT N CORE + BEYERASE (mean + SEM) TR Lo, 7. A E AR E T EED
et RESBOMT. FAUTHE Dunnet DZEMIHRE AT 7707, SEHEDZET p<0.05 THEHIAE Th
HE LT,
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