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BCA:  bicinchoninic acid assay

COX-2: cyclooxygenase-2

DMEM: Dulbecco’s modified Eagle’s medium
DMSO: dimethyl sulfoxide

ELISA: enzyme-linked immunosorbent assay
ERK:  extracellular signal-regulated kinase
GC/MS: Gas Chromatography / Mass Spectrometry
GLP-1: glucagon-like peptide-1

IxB: inhibitor of NF-xB

IL: interleukin

iNOS:  inducible NOS

LC/MS: liquid chromatography mass spectrometry
LPS: lipopolysaccharide

MAPK: mitogen-activated protein kinase

MyD88: myeloid differentiation protein-88

NF-kB: nuclear factor-kappa B

NO: nitric oxide

PBS:  phosphate-buffered saline

TAK1: transforming growth factor beta-activated kinase 1
TNF-o: tumor necrosis factor alpha

TXAj;: thromboxane Aj



TLR4: toll-like receptor 4

TRL6: TNF receptor-associated factor 6
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THREMRFEETH Y . WHITZ L OMBETHEDDEHT D2 LRESNLTNWD 2, Zhb
EFRICY Y RIZE L, S BIZE UHE (P frutescens) (I N DM TH D0, ENENDFORS
RFNITREBE DR D D, V13, PIRIE, Pk, P77 LA —EHZ D, GHEREIC
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MAPK 71 A7 — RCiZ, transforming growth factor beta-activated kinase 1 (TAK1) 23 {EMEAL S,

Z AT XV extracellular signal-regulated kinase (ERK) . c-Jun N-terminal kinase (JNK) . 35 & UY p38 MAPK
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Fig. 1 Inflammatory Signaling Pathway in Macrophages Triggered by LPS Stimulation
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IEFIZBIGIT D=5 2, U VIEFYY (k¥ /. P frutescens var. crispa f. viridis) L7V (P
frutescens var. crispa f. purpurea) O 2 FEEE B 1 (Fig. 2). TN END IROMEN R 2 D, HVV
FHEDRCEKRPFRTHY . RYVITHEFEACARM O DBFETH D 2, TN o OFEZIENL
T, BARHEME LTEHS 2 bEEHRINTE D),

Fig. 2 F Y (P frutescens var. crispa f. viridis) & 783 Y (P frutescens var. crispa f. purpurea)
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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. 6-b Structures of the major constituents in the three different acetone extracts of Perilla seeds.
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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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WIZ, ZNHD4FEDORY 7 = ) — VD E % BSP, WSP, KTUPS D A % /) — Uil =% 2 C
T L. BB L7=fE % Table 1 IR L7z, RY 7=/ —LERIF, AX /) —)LZFAD 1 gHB7=Y
WCEENDEE L TER L, 7 =fRIZOWVWTIE, PS TE< (129 mg/g) . OV T BSP (91 mg/g)
& WSP (11 mg/g) DIETH -7, fEFEHREMR Y & L TRbIERE SN2~ Y VBEOE &I,
BSP O A% J — /IR B2V () 13 mglg) Z Enbhrolc, v A< UElE, WSP KO}
PS D-FATIXFFERBETHLZ LbbhroTz, RIRLELIIC, TS = ROV TAY
NZOWNWT, WSP L, TEZF =082 mgg KOLT AU TR 8 mg/g THYH ., ZHHDOEEN
BSPXUPSD AL )=V TFZALD bENZ ERDNol, TESF = KOV T A Y OF &I,

WSP X TYBSP & ORIICHEZNH Y, BAFEORMRIZH D THD 2R H D Z L 2VHI 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 hoDch value is pres_as the mean + S-=3). *P <0.05 as compared with LPS
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Fig. 9 Effects of Effects of BSP, WSP, and PS on production of IL-1§ 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-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. :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§
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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.a,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 + +
(0] 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). :extract 1 pg/mL, :extract 10 pg/mL, :extract 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-1PB 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). :extract 10 pg/mL, :extract 100 pg/mL.
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DR AERER A MR . B TICB E E L TTHREL 28 0 £ LI AASERRY: 775
RERF 00y —RRMUBHEAER, MM IC & £ L TREBHEICR Y £ L RAFERKRY: 7—4
VAT A F— Pl HEERIE EILHR L BT £,

ABFFEZ BN TR L7z 2 T O = T~ Fl OFs M ORI TH hnic i nwici ERIEE
RREHETO = T~ REOERICR G L LT ES, o BERFOMERE X OBHZE MBI OIL

LB IR W W AR GER SO M EEFKICH DLV ELE L B E9,
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%1 Y RN 2 D = I~ OFE ORI A OFVERLL ORArHE 71k

By EIRAGER O BT RS S7- B TREFET 2 SR HEN U 7 A M O A RSS2 A i OIS bz
FiE 22 ErUEA LT 022 4F 10 AICRE 2800, 3HOY Y OfiHE, 2 FmEsE (NYMO0216, HR0)

FUIEA LT

11 GC/MSIZXLDHEADORSHIE L

GC-MS 43#71% JEOL UltraQuad GC/MS (IMS-K9)-Agilent Tech 6890N system %\ Y772, 717 23 DB-WAX
(Agilent Tech) ZFV>, B AEFEIE 70°CH5 300°C T 20 min {4 L7, $o 7L DA DIREIE 100°CTH
V. v U T HAILHe Z\, U7 VOFEARIL UL & LA AACEEL 706V Tihot, 7ok, /b
1360 53 CHEI L7z, 7238, BErDRIEIT Agilent database CERFRRAH & miz i FA A —2 (21 42) KO
T IR N ARE— L DIFRIEENBIRE LT,
SN HT->TIE, BEEBOMEDOENENWDT I~ KON Y Offif- 10 g 27 T7A X —THifL., 7& b
> 200mL “C 24 RFEHH L7ot4, J80E FIoT7 2 b 2L L, B5-7 ' NAltZ-, 207 & A

W% 10mg/mL DPEREZ725 KO A X ) — UL, GOMS Zobmft L=,

2+2 LC/MS T X BFEA DR IIE T

BSP. WSP }O'PS #FffE L, TS THI LT, BUEINZ3EOEf2 A7 7 A

2B L 1L DAZ ) —)VEMZ T Uz, BIHBAGE G 24 Reffjte. A &/ — Uik & iR
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L. BETICZ AR L= —THEEZHEL, ENENOZFRALER LT, oI, A% /) —1IC
LD HHEREIT 3 [0 IR L Cod R AERL L7,

ZOBREICLY, BrdefHe® AL L T85lg, Hxad~vlH=F® AL L T824g KNV
¥R L LT 770 g 22 ETNET-,

LOMSIZ E 2550113, A/ — 7 S~ OZS GBI LT, 3705, LC ZhikdR 1260 Infinityll (Agilent)
(2 MS ZHEEERE InfinityLab LC/MSD (Agilent) &5 L 722 AT L THHT LT, 4914 7 23 InfinityLab Poroshell 120
EC-C18 (4.6mmLD.x100mm, particlesize 2.7 pm, Agilent) 2\, 17 A 40 °C THIE L7z,

FEHHEIE A K < 001 % (vW)FIERIREROBIK : A% 7 —1 001 % (vW)XEEA) & L, 7 IVxr "Mk L
T 20%D B % (Omin), DV VT A D5 B #720 %—55 %% (0—3min), IKIZ A )5 BiR% 55 %—100 % C 3—7
min, KIZBIED 100 %% 7—12 min TiffiE SH7- (i : 02 mLmin).,

MS A 52— = ¢ A%, ESI KONAPCL D[FREA A AR LD | A A DMSmiz (28T, A7 =fif179,

Jana A E353. VA V285, 1A LAE360. T E A =270 TR L7

TREHRONERL

777 <% (Sigma-Aldrich) : 0.1~4 pg/mL, 27 72 7247 % (Sigma-Aldrich) : 0.1~2 pg/mL, /L7 4"V > (Sigma-Aldrich) :
0.1~1 pg/mL (Sigma-Aldrich) , & 2~V Ui (F+7A /L.2x-Wako) :0.5-3 pg/mL, 7 &7 = AF+7 A /L 2 -Wako) :
0.02~02 ug/mL ZFVTHERR L, PREARFEICISIT 2 B =2 mRA L 0 Or &2 0E L,

SISz TUL, BROROTIDRA L )=, HOWNTS Y O 2 A 5 ) —/V T L7c % X
% A S ) —UDMSOO: ) TAFR L, ZD 1 uL ZEA LT 60 23TE1ohT L=, oy DlRIEN: Agilent database CHRERHRE

W& meFAF =0 (@BAFY) KOT T T A b= A 2= OFPEDNHIE LT,

28 LPSIZK Y #FE S D NO EARDRIE I

24-well plate |Z RAW 264.7 #lifid% 1 x 10° cells/well |[ZHHEZERE L X Xy akZE A — 7 v
B (DMEM) TE;#E L7, TOBIAF L ANLKFY R(DMSO) TR LTZT VKON 2
FED T I~ A & ) — Vi e OV LPS 2 FE 2% 100 ng/mL (272 2% X 9 WL L.

41



24 WpEEE L=, EHE L 72 NO &% k¥ 100 pL |2 Griess i3 % 100 pL %M L. 550 nm
BULAZWHEZRE L, 2B, EEYE L L CHEMET M) 7 A (NaNOy) & Wiz
MG HREEEA A (NO? ) OREARM L, Midix PBS () THe#L721%. 1 %Triton-X TH]

WL BCAEZHWTH "7 &2 RIE LT, NO? &2 X2 /"7 &ETERL, NOEARLE L,

3 LPS IZ X Wik S5 IL-1B FEAEBEONIE T4

24-well plate {2 RAW 264.7 flifdZ 1x10° cells/well (ZFHFE%FERE L, DMEM TR;#E L=, £ O
% 2 & FERIC Y RO O I~ A X ) — Vi) KOV LPS Z R EE B U L,
3WEMEEE U 7o, IL-1P PEAE B OMIE X IL-1p ELISA kit (abeam) & L~==7 /UThE~T=, 728, %52
HiERIRRC, MM PBS (1) THEH L72#%. 1 %Triton-X THIYA(L L BCA % FIWTH v &%

ELT, IL-1p DEE X /N7 BTERL, IL-1p FEAER L LTz,

55 4 i VY RHES OFEAICEEND T 4 b2 B IVERS OPIRIEVER ORIE 7

24-well plate |~ RAW 264.7 #lliA 1 x 10° cells/well (ZF5U#%IC#kfE L, DMEM Ti;# L7-, &

VR EEND T 4 N I VRS A DMSO TiafiEig, B2 i - & 3 i & MRl NO KR

IL-1B Z#ME Lz, T725 LPS iiNIN{% 24 FFffl 212 NO, 3 RffEl 12 (Z IL-1p Z#E L., # v /37

BECHRTLHZE THIELAHADEARLE LT,

AEZERE

&
=

el

HONTRERITT N COEE + EEAERRZ (mean + SEM)CTHRR LT, E£72. A EERE I EIED
Fete— LB, FAUTHES Dunnet OZBEHEHEZA T2 o7, HAHEOZE L p<0.05 THEHITHE TH
HE LT,
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TV RO 2 D T A= BEORh H 2 X OVERE ORRGHIE ST 14

&
-

BRI RO BT TS S AU BB SRE SRS 4 Sl R U 73 O\ U THE T 2 i) DS S iU 3
PEIETBEA LT Q022 410 AITFE 2500 . SEHOS Y O, FATEsE (NYMO216, BUR) L i

AL

1-1 GC/MS IZXEDEDRSNIEITE

GC-MS 3#11% JEOL UltraQuad GC/MS (IMS-K9)-Agilent Tech 6890N system % I\ T 772, 51T 1L DB-WAX
(Agilent Tech) Z VN, 57 AIEEEIL 70 °C 735 200 °CC 20 min {RFF L=, Vo 7L O AN DR 100 °CT
HY, XX VT HATHe ZFZ, V7 NOFEARIZI UL & LA AALEEL 706V Tholz, 7335, s
%60 3 CHEIEL7=, 7233, BRI DFEIX Agilent database CERFARE, miz 3 1A AL —2 BAA4Y), KO
TT IR S ARE = DIFENSIRE LT,

SR HT->TE, A, BOGFEOENENDT T~ KUY DRE2 ¢ 4V TF/)Lr—7/L- 200 mL T 24 FFH]

FihH L7t AR08 10 mgimL OPEEE/2 D K HIZA K 7 — WAL, GOMS Zmcfit L=,

1.2 TLCIZX A 3D VB OIED Y4y D Lk

WL Y RO MO I DELFEL, ThOEZ=AT7 7 A3IIBL, 1 LORAKZ ) —
Nz Mz TR U7z, BhiHBAAG2N O 24 KR, A Z / —/VilkZJEE L, BE I AR —4 —
THEEZEEL, TNTNOTXF AEER LT, 3B, A 7 — /M X DHEEIT 3 R0 KL
TZXRRAZER L, ZNHTF A& AL ) —/LT 1 mg/mL ORI/ X 515 L, SUBAK
ET 5, BNCA 7 =g, n A~ YU, TES=0 VT F Y & T mg/mL OIREIZRD K HITA
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B ) —VICIRIR L, TG EZEEREE T 5, ZRHDOHRICOE TLC 1LV iBRE1T 5, #UEhA
BN ORI 1 )L T 2% 20827 a~ N7 7 0 —HY U 70 (@EHIAD) 2t
L7-MBIRICT 774 Lic, RIC, Zaakivh,/ AK ) —)v/ FERIRIE (9:1.5:1) % REIASE &
LCKI 7 em BB L= %@ &2 BG4 5, 2SS (254 nm) % R 5 & & 3RHAR ) 515
TZEBEDARy DI H 4 HDOAR y MIFEERE N O AR Yy M & REELBRHNPEFELY,

NS AFEDARY FOESZANTIFEOEORY GBI EZIT -1,

F2H  LPSICXVEEESND NO EARDORIE L

24-well plate (2 RAW 264.7 flifid % 1 x 10° cells/well (ZFH¥E%ERM L, DMEM TR L7, £ D%
CAFIANEF Y K(DMSO)THEMB L= Y RO MO I~DHED A ¥ ) — Vi #) .
MOV LPS JREEAY 100 ng/mL (2722 X O ICFHBEEImM L, 24 K& Lo, &6 2 -5 2
B L [FEAEICHERE L 72 NO &% E¥E 100 pL (2 Griess 343 2 100 pL #A0 L. 550 nm (281

HWNEEZRE L., BCAEZHAWTHIE LIZY X7 BETNO? B2% L, NOEAREL L,

3 LPS I X ViFE a5 IL-1B FEAEBEONIE T4

24-well plate |Z RAW 264.7 #lifld% 1 x 10° cells/well (2% #EFLL, DMEM TR L2, £

DBV ER2EEOI~DED XA X ) — Vi, KON LPS Z 8% L., 3 BB

& L 7=, IL-1B ELISA kit ZfEH L IL-1B FEEAEEOWE ZITV, BCAEEZHWTHIE LZZ /"7 & T

IL-1p Z#Br L. IL-1p FEAE & & L7=,

AEZERE

H
o
1

Cl|

B ONTRERIZT X COEYE HEHERRZ (mean + SEM) TFor L7z, F£7-. A BZEMBRE I EIED
Fete— LB, FAUTHE< Dunnet OZBEHEHEZA T2 o7, HAHEOZE L p<0.05 THEHITHE TH

44



e LI

5| LR
D) JEIE 5. ==~ Opksy LRI, FRPEREE . 2009; 5: 13-16.
2) PHEEETRE. BAPES Y B OFkxI L OMEF 0 EICEAT 2058, U RS 5
1999.
3) Martinon F, Burns K, Tschopp J. The inflammasome: A molecular platform triggering activation of
inflammatory caspases and processing of prolL-f. Molecular Cell. 2002; 10(2): 417-426.
4) Kawai T, Akira S. TLR signaling. Cell Death Differ. 2006; 13(5): 816-825.
5) Medzhitov R, Janeway CA Jr. Innate immune recognition: mechanisms and pathways. Immunol Rev.
2000; 173(1): 89-97.
6) Hayden M.S, Ghosh S. NF-«xB in immunology. Cell Res. 2011; 21(2): 223-244.
7)  Vallabhapurapu S, Karin M. Regulation and function of NF-kB transcription factors in the immune
system. Annu Rev Immunol. 2009; 27(1): 693-733.
8) Takeda K, Akira S. Toll-like receptors in innate immunity. Int Immunol. 2005; 17(1): 1-14.
9) Dong C, Davis RJ, Flavell RA. MAP kinases in the immune response. Annu Rev Immunol. 2002;
20(1): 55-72.
10) Forstermann U, Sessa WC. Nitric oxide synthases: regulation and function. Eur Heart J. 2012;
33(7): 829-837.
11) Nathan C, Xie QW. Nitric oxide synthases: roles, tolls, and controls. Cell. 1994; 78(6): 915-918.
12) Pacher P, Beckman JS, Liaudet L. Nitric oxide and peroxynitrite. Physiol Rev. 2007; 87(1): 315-424.
13) Smith WL, DeWitt DL, Garavito RM. Cyclooxygenases: structural, cellular, and molecular biology.
Annu Rev Biochem. 2000; 69(1): 145-182.
14) Dinarello CA. IL-1: discoveries, controversies and future directions. Nat Immunol. 2010; 11(10):
895-897.
15) Bradley JR. TNF-mediated inflammatory disease. J Pathol. 2008; 214(2): 149—160.
16) Hunter CA, Jones SA. IL-6 as a keystone cytokine in health and disease. Nat Immunol. 2015; 16(5):

45



448-457.
17) Medzhitov R. Origin and physiological roles of inflammation. Nature. 2008; 454(7203): 428-435.
18) Osakabe N, Yasuda A, Natsume M, et al. Rosmarinic acid reduces inflammatory reactions. J
Ethnopharmacol. 2004; 93(1): 175-181.
19) Simopoulos AP. Omega-3 fatty acids in inflammation. J Am Coll Nutr. 2002; 21(6): 495-505.
20) Nitta M, Lee J, Kang S. Genetic diversity of Perilla and its related taxa. Genet Resour Crop Evol.
2005; 52(5): 663-670.
21)  Asif M. Pharmacological activities and phytochemistry of Perilla frutescens. Int J Green Pharm.
2011; 5(4): 333-339.
22) Omori T, et al. Differences in aroma compounds. J Agric Food Chem. 1995; 43(3): 664—668.
23) Satoh J, et al. Antioxidant properties of anthocyanins in red shiso. J Nutr Sci Vitaminol. 1996; 42(5):
473-482.
24) Wang Q, Cui J, Li M. Traditional Chinese medicine and immune regulation. Clin Rev Allergy
Immunol. 2019; 57(3): 371-381.
25) Kim MJ, Moon Y. Antioxidative and antimicrobial activities of shiso leaves. J Food Sci. 2008;
73(6):

C411-C418.
26) Lee JH, et al. Isolation of Perillanin, a new anthocyanin. Phytochem Lett. 2012; 5(1): 27-32.
27) Calder PC. Omega-3 polyunsaturated fatty acids. Br J Clin Pharmacol. 2013; 75(3): 645-662.
28) Yamamoto J, Tsujioka T, Imanishi N, et al. Traditional Chinese medicines. J Ethnopharmacol. 2006;
104(3): 329-338.
29) LiR, etal. Pharmacological properties of Perilla seed. Phytomedicine. 2014; 21(9): 1101-1109.
30) Kim H, Lee J, Park C, et al. Antioxidative and anti-inflammatory effects. J Ethnopharmacol. 2017;
198: 295-303.
31) Hwang JT, Ha J, Park 1J, et al. Apigenin and lipid accumulation. J Food Sci. 2011; 76(9):
H221-H228.

46



32) Dinarello CA. Immunological and inflammatory functions. Annu Rev Immunol. 2009; 27: 519-550.
33) Inouye S, Uchida K, Yamaguchi H. In-vitro and in-vivo anti-inflammatory activity. J Antimicrob
Chemother. 2001; 47(5): 565-573.

34) Makino T, Furuta A, Shimizu R, et al. Perilla aldehyde suppresses colitis. Inflamm Res. 2013; 62(8):
773-780.

35) Choe E, Min DB. Mechanisms of antioxidants in the oxidation of foods. Compr Rev Food Sci Food
Saf. 2009; 8(4): 345-358.

36) Guo LH, Zhou Z, Zhang W. The bioactive compounds in Perilla frutescens and their
pharmacological properties. Pharmacognosy Journal. 2012; 4(32): 45-50.

37) Petersen M, Simmonds MSJ. Rosmarinic acid. Phytochemistry. 2003; 62(2): 121-125.

38) Hossain MA, et al. Identification and quantification of rosmarinic acid. J Med Plants Res. 2010;
4(8): 569-573.

39) Pacher P, Beckman JS, Liaudet L. Nitric oxide and peroxynitrite. Physiol Rev. 2007; 87(1): 315-424.
40) Nagaya T. The functional components of Perilla frutescens. J Herbal Med Res. 2024; 18(2):
123-135.

41) Lee JH, Kang HS. Roles of a-linolenic acid. J Lipid Res. 2010; 51(3): 1234-1243.

42) Inouye S, Uchida K, Yamaguchi H. Anti-inflammatory effects of essential oils. J Antimicrob
Chemother. 2001; 47(5): 565-573.

43) Makino T, Furuta A, Shimizu R. Perilla aldehyde suppresses colitis. Inflamm Res. 2013; 62(8):
773-780.

44)  Petersen M, Simmonds MSJ. Rosmarinic acid. Phytochemistry. 2003; 62(2): 121-125.

45) Kim DH, Park SE, Park HS. Flavonoid components and biological effects. Molecules. 2018; 23(5):
1100.

46) Lee JH, Kang HS. Roles of a-linolenic acid. J Lipid Res. 2010; 51(3): 1234-1243.

47) Solbrig OT. The origin and structure of adaptive radiation. Annu Rev Ecol Syst. 1970; 1(1): 213-242.

48) Futuyma DJ. Evolutionary Biology. Sinauer Associates; 1998.

47



49) Liu Q, et al. Perilla: A rich source of biologically active compounds. Phytochem Rev. 2019; 18(5):
1249-1270.

50) Choe E, Min DB. Mechanisms of antioxidants in the oxidation of foods. Comprehensive Reviews in
Food Science and Food Safety. 2009; 8(4): 345-358.

51) Lee YN, et al. Morphological and genetic variation in Perilla crop species. Journal of Crop Science
and Biotechnology. 2017; 20(3): 175-183.

52) Omega-3 Fatty Acids and Cardiovascular Disease: Effects on Risk Factors, Molecular Pathways,
and Clinical Events. Circulation Research. 2016; 118(4): 596—615.

53) Dietary a-Linolenic Acid and Risk of Fatal Ischemic Heart Disease Among Women. American
Journal of Clinical Nutrition. 2003; 77(4): 824—-829.

54) o-Linolenic Acid and Cardiovascular Disease. Prostaglandins, Leukotrienes and Essential Fatty
Acids. 2009; 82(4-6): 267-273.

55)  RJNAnE, EILR., = I~ FICH T DR BN L OBy, & FRILELRNTT
> Z—HIIE R AT 2008; 15: 107-113.

56) /NUETER, CEvERE, SRS, LB, BBMER. KEWD o iR — RS,
LS. LR IE PR G N = < BEDBERENE RS & 7 d K UL LB PRI M E T .
H AR FE 7 T 7257 2016; 63(5): 217-224.

57) Pérez-Rodriguez ML, et al. Major components of sugarcane wax: Octacosanol and its effects on
lipid metabolism. Food and Chemical Toxicology. 2018; 114: 95-102.

58) Petersen M, Simmonds MSJ. Rosmarinic acid. Phytochemistry. 2003; 62(2): 121-125.

59) Weng JK, Noel JP. The remarkable pliability and promiscuity of specialized metabolism in plants.
Cold Spring Harbor Symposia on Quantitative Biology. 2012; 77: 309-320.

60) Hwang JT, Ha J, Park 1J, et al. Apigenin attenuates the lipid accumulation in human adipocytes.
Journal of Food Science. 2011; 76(9): H221-H228.

61) Dinarello CA. Immunological and inflammatory functions of the interleukin-1 family. Annual
Review of Immunology. 2009; 27: 519-550.

48



62) Martinon F, Burns K, Tschopp J. The inflammasome: A molecular platform triggering activation of
inflammatory caspases. Molecular Cell. 2002; 10(2): 417-426.

63) Inouye S, Uchida K, Yamaguchi H. In-vitro and in-vivo anti-inflammatory activity of essential oils
derived from plants. Journal of Antimicrobial Chemotherapy. 2001; 47(5): 565-573.

64) Makino T, Furuta A, Shimizu R, Wakushima H. Perilla aldehyde suppresses colitis via inhibition of

inflammatory cytokine production. Inflammation Research. 2013; 62(8): 773-780.

49



