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Abstract : In this study, we would like to confirm the collagen recovery effect through cell
experiments of the flavonoid apigenin and baicalein and propose results that can support the collagen
recovery effect through comparative transcriptome analysis. As a result of the study, it was confirmed
that apigenin and baicalein were effective in recovering type I collagen damaged by UV in the HS68
cell line, and that both substances resulted in changes in the expression of ECM—related genes. Not
only did it show a common mechanism for regulating the ECM, but it also showed the results of
changing different categories of genes, making it possible to predict that it would have various effects
on cells.

Keywords = Flavonoids, Apigenin, Baicalein, Collagen, ECM

TCorresponding author
(E-mail: sypark21@dongduk.ac.kr)

- 1010 -



2 oA - HAA

1. M B

e 7 vl fAIshE mF= o 9]
Ho] 025 QAE Hostl AE 24
st FF FFt Aol kdlEs &S
O 9 . ife dZ89 Skl wE
A2 750l AstEwA mEIE HAxsi]a 3
F5ol AdEE o WIA kool yehd
oh gl Al B fell 22 =EH

B GRAES] AHA0R £ A7 Hof

A3 Fe 2 WY Az, A4 A% 52

Qo 9y wakae fUslE Sl
2l

olgA mEE= ALAMo] H|ETHA kFo] HH
AZAG AAE Sl 71d S5THE Ff
8 A(matrix metalloproteinase, MMPs)7} €433}
=4, o] aarx AHE ¢ 7]Z(extracellular
matrix, ECM)& &dfisto] mi o] L5 HFA|
k. MMP-12 mHA| o] EAfjct= 52 o
Aol type I ¥ Il collagena E3I51([2], o]F
of F+5& st &S At T F
A9 ¥gtE doA HFE L3t NS JtH:
o} ECM2 tet 23S fAste AlxsE9 2
88 PAE= EEEA, FXHoIH 7]5H] A
g2z A" BT 2EE Alx 2 23
T2 715 fA Fag 4TS At 2
(collagen)eltt d&tAH (elastindt 22 X2 ©
WA (structural  proteins) ¥ 2| FA|=ZE]7E
(glycosaminoglycan, GAG)¥ 72 O9RF
(polysaccharides)2 A=) Qlom Axo
ZS HF= DA (adhesive proteing)® I o]
ot =S AR growth factors) 5 THFRE
Aslebd QizpEo] olFst FE], A|xuto
Qe 1€ (integrin), AlH|H(syndecan) 59 574
TEAE AFcte] Ax U Aedgs dovl=
Za3%t 2t (ligands) 2 ZHERITH3]. o]FA] Al
ZEo] okt AESARI 715E sl fleiA=
ECM®] A7} B4-2lolH, o]z|gt ECMe o+
gt A %F(connective tissue)S =& wFo]
FEEE AE AL & U=F stof AA W
7159 RS fA ok g @S vE
+ bl m¢ Se3t g 4] ISl E
o 222 collagen®] ECMQ] FAHEolH, 11
[Qo] 71 wol AA|_teH5]. olZ Al collagen
elastin?} Z-2 Fx o] &AW mF
A &4 k6]
Flavonoids+= AFglel] mg AEHAE Bt

fr & ofx

[e=]
5

rr
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&S doaxn LItE o, AdAstks &It 9l
o g2 AoH7, 8], IFNA  apigenin¥}t
baicalein> Al=A°] d8] 2% flavonoido]Th.
Apigenin(4',5, 7-trihydroxyflavone)2 oj2] z+d
8 wigA 9] ofZ el E(aglycone)?] E2FE FF
of &= HAEEA9], ohFet I, A, 7]
T4 AE 2 g AlEe EAcks H4d
SRtEo|M[10],  baicalein(5,6,7—
trihydroxyflavone)  ¢F8 A8 =

flavonoid
(Scutellaria baicalensis, #2)2] Ha]oA Hele
flavonoid®] ¥E<1 EHE(flavone)oltH11]. <A
Toll oJstA flavonoids®] AA0l&ES =017
At "o R  cysteinyl B —cyclodextrin®}t
baicalein®] ZE# EGAH S o]&slo] UVe] k=
H Hs68(A7F Afobrz)ol A collagen <

G54 S|BAFH M, IF collagen ©aiA
dAe AT EsHAT F BEd 549l
MMP-13} MMP-3¢] &S ofgF A
[12]. Apigenin2 UV AR QIS AlZEACZ
FE NHDFs(QIZF = HfopAa)e] AEES
SJEAIHAL, collagenaset MMP-19] &S 7
AAZATHL3,14]. o]FA w3to] A9l BT} k&
3HE ot AAS & Sl Awd el B

gt ATE ALEI QU

B A A HS68 A|ZEFol| UVel o]gt 4t
SIAEHAE F92 T flavonoid apigenin¥t
baicalein®] ZaHAl 3|Eo| aIr} YL Ao
msle] A Zaislglom. MAR vlw B4

Fol of| fAAEY W) W YA

2, 4

2.1. M|=ZHj2a} RNA =&

i Az AHg HHeRE HS68 ANZE
100mm cell culture dishe]l 3 x 107}
seeding 5to] 37°C, 5% CO. “FEi9] incubatoro]
A 48A1ZF Ft viFStTE. HS68 AHlE= §h=t
Mz 5o Egtol ARE-sEITE. Baicalein
30uM, apigenin 30uM 5E=Z media®] 845k
of AM|azof A5kl 37C, CO. 5% 9] incubator
QA 24X7F HRFSEYITE. 24A17F F ice—cold
PRSZ A|A35} Trizol 1.2mlE 715t & iceo] 5
BZF Fdoh Scraper®  cell&  harvestdt &
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Trizol& ©]&sto] RNAE F&s11, A &
dS BA459th & RNAE RN easy Mini Kit
(Qiagen, Hilden, Germany)9] Z2EZo]| mz}
Haggirt. Bel® RNAQ| £k RNA 6000
Nano—chip& A3t Agilent 2100 Bioanalyzer
£ Bo EA5kch(Agilent  Technologies,
Boblingen, Germany).

2.2, RNA £&

TR T Y 2A4S 1% RNAE 7]
Qo mF 22 27Fs §aigict. Total RNA=
RN easy Mini Kit(Qiagen, Hilden, Germany)<]
protocole] we} FE =Gtk #e]¥ RNAS
243 +£E Z<912 RNA 6000 Nano—chip&
o]-835to] Agilent 2100 Bioanalyzerg Fal £E4
HcHAgilent Technologies, Boblingen, Germany).
fxE A9 total RNAZ  AARAS]
profilingell  AF8-EQIcth  Library=  Lexogen
(Vienna, Austria)®] Quant—Seq 3'mRNA-Seq
library prep kitell oJsl] F=E3.2H, sequencing
platform© 2 Next Seq 500(Illumina, SanDiego,
CA, USA), library layout® 2 Illumina SE757}
o]-§-= 31t

2.3, ™A 2

Quent Seq 3mRNA-Seq ZAFA|(transcri—
ptome) =42 o]dfo] @ Al(ebiogen Inc, Seoul,
Korea)oll Al #=385t3ith. Bewtie2E ©]-85to] A
AAE HEsHa, AESE TA2 transcriptome
S Z§oto, & FHotH a5 IE {fAE
HAESH= dl A= AAsdez Idd 54
ZH= Bedtools®] A& HE Ar&ste] 1f o
tE Ade $£E§ 7Htez AAEUT. Read
count data® bioconductorg AFgsle] R Wl
A EdgeRE& AMgsh= 2919 4+ At
(normalization) ¥l w2t A2lsk3tt. DAVID
(http://david.abce.nciferf.gov/)€t Medline 9]
gleo] A (http://www.ncbi.nlm.nih.gov/)oll A 2
At AIE 7Hter  {ARE BRI
Apigenin®} baicaleino|4] 5 Hol FHH 54
A= AHRBAE H7] $9l http://string—db.
org/°llA ©5 AL networkE 2ASFAH

2.4, MZuidat MEZSA £F
HZE 96well plateo] 1.5 x 1078 BF3s}
31 apigenind} baicaleing 24A17E, 48A7F &<t

St o= Alie] 71 e [ dde]

r
ot
re
-
w

Z+7F 10, 20, 50 «M =2 EHFHog A H
4 wrEste] AElstct. MTS 89e well &
20 pLA ¥ 1A 59 37C, 5% CO. =7
oA HjoFet & ELISA  reader”](Bio—Tek,
Winooski, VT, USA)E A&sto] 490 nmoflA
FEEE S5k

2,5, SAXz|

2 A7 A2 5840 BHE AFEE Al
WA AAEte] mean+S.DE UERHTE ELAISA
Aol #ste] two way ANOVA & o]-8sf
o AAsIFeH, p< 0.05 1Tl ¢ f-o4do]
+ Ao st

39

2.6. Western blot

A B E(Cell lysate)2} AEZZ EE](cytosol
fraction) 2X non—denaturing SDS buffer(1IM
Tris—Cl, 20% SDS, Glycerol, 1% BPB, ddH20,
pH 6.8)¢} 1112 Aloj& & 100CelA 583 #
Aot Mitochondria  fractione  2X  SDS
buffer(IM  Tris—Cl, 20% SDS, Glycerol, B
—-mercaptoethanol, 1% BPB, pH 6.8)¢} 1:1=&
Egst & 100CoNA 587 A 10% gel&
A|Zstd 180VE 80E7F SDS-PAGESH & HE
RAEF A YHnitrocellulose membrane)ol] 90V
2 10087 transferstitt. A (Antibody) 2] H]
Eolz A =7 fIske]  Blocking  Ace
powder(KACO)Z  1AZF B¢ 2o EEF
(blocking)dt & TBSTZ washing otict. 13}
FAE 4CollA overnight 3o At (DLP-1;
BD biosciences, 611112, 1:1000, GAPDH;
Abcam, ab8245 1:3000, VDAC-1; SantaCruz,
sc—390996, 1:500, OPA1l; SantaCruz, sc—
393296, 1:500, Fisl; SantaCruz, sc—376447,
1:500) TBSTZ A& ¥ HRP-conjugated 22}
PA|(antibody)E A=A 3AE ¢ B &
TA] TBSTZ A&t ECL solution® 2 7%
o}

]

2,7. ELISA 24

Apigenin, baicalein& UV 450nmE A2|3t &
MEE 24X FF diFiTE. Type
procollagen ELISA assay “d-5-oFAZ(fibroblast)
£ 48 well plateo] 1 x 10" cells/well®] WE=
B55to], 10% FBSE @firdt DMEM Hj=]of| A
24A7F E3F iR ol Al 2ol mRtH &
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o] Q= Hix|elA ' ¥ o] 2447t HjfstATh
Hiz] Foll f2l¥ procollagen®] =2 procollagen
type 1 C-peptide EIA kitOMK101, Takara,
Japan)& ARgsle] =5t o fibroblast2]
total FHAFO = HASIHCH

3. @m ¥ %
3.1, XMooz AtStX™ AEMAE KRG
OB M|Z 0| flavonoid apigenin,
baicalein, kaempferol2| E5 F1}
mR2AZo| ASIA AEFHAE FULS U
apigenin, baicalein, kaempferolo] Z=H7l Tzl
< HoEst=2]o] s glstart. e oA
Fg A5 Yol Western blot assays 43
Sttt Flavonoid 10, 20, 50 pg/mL A& &
ANA 50uM FEY o 18 = gAe 3
EAFH o™, keampferol 2t} apigenind} baicalein
oM 2o 85 &3} o DA ekchFig
D.
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3.2, HS68 MIZF0i CHSt apigeninit
baicalein?| MEZEM S1}

Apigenin¥} baicalein® HS68 Ao of
=4 F5E Gstr] 9ol MTT assayg &
SFITE. Apigenindt baicaleing 10, 20, 50 «
TR HS68 AZTo] AZste] Mz AE&S
=74 Z3E Fig. 20 YeEbH I Apigenine
10 uM9 =< of 100 %, 20 «M 101 %,
50 M 96 %O AE IS UEho] tixd
of HiA AZEFE IA Holx] AT
Baicalein®| A& 20 M2 =ZoA 90% o]AF
o] AEES HthFig. 2). A AF[13]of] 2
SHA UVl k&% apigenin®] HS68 A|ZoA,
baicalein®] Tl A|EZZFQ THP-1 AlEA A X
AZ 540 AFE oA ity el

® Qo] Auet Axshnt.

o2 ok

<

%

3.3. ApigeninZ} baicalein0| Sc}Zl
Ojxl= d&

Sl G e]l AyA| FERA mEAzo|

A Bu]EE= procollagen type 19] AAES 5ol

gofl

COoL1A1

Ctr UW  Apigenin Baicalein Kaempferal TGF-b
10 20 50 10 20 50 10 20 50
60000
50000
40000
30000
20000
10000 I I
o = I
Cr UV 10 20 50 10 20 50 10 20 SO TGF-b
Apigenin Baicalein Kaemferol

Fig. 1. Protective effect of flavonoids against UV-induced oxidative stress. HS68 cells were
exposed to UVB and treated at concentrations of 10, 20, and 50 pgg/ml. The data
shown are expressed as meanzS.D. from three repeated experiments with similar

results.
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Cell viability (%)
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Fig. 2. Cytotoxicity effects of apigenin and baicalein in cell lines Hs—68. Apigenin and baicalein
were treated with HS68 cell line at concentrations of 10 M, 20 ¢M, and 50 ¢ M, and

cell viability was measured.
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Fig. 3. Apigenin and baicalein effects on collagen synthesis. Enzyme-linked immunosorbent assay
(ELISA) was used to determine the amount of procollagen type I secreted from skin cells
as a precursor form of collagen protein. HS68 cells were irradiated with ultraviolet (UV)

light at 450 nm and then treated with apigenin and baicalein at a concentration of 50

M each(*p<0.05).

571 959l enzyme-linked immunosorbent
assay(ELISA) W& ARgSHATh. & AFolA
HS68 A&l 24 (UV, ultraviolet ray) 450
nmE XA Fof apigenin¥t baicaleing ZH2}
50 uM FE=E AHsiylk. UVE ZARE A
NqME B FHY tHERF procollagen EH|EF
o] 50 % olsA ZASIE oL,  apigenine
632 ng/ml2 48.59% ZS7HAF I, baicalein>
669 ng/ml2 51.41 % F7HA71e Aoz &l
StlthFig.  3).  ol=g  FEl AFAY
procollagen tpye [9] HdZFel F7te 2

el Z7tRE olojE oulti[15]. o]HeR
apigenin} baicalein UVe] 2JejA ZrAaE
S BEA7lE 5 S ERIT £
9}, BaicaleinollAl 50 xM2] FTolA 80%
gto] AEE&E Uehfa 9leu, procollagen
Ao 5 wdo] divlsiA] Hustgenz A
T ZHdE, 50 xM BEoA 8% veh)
o2 ZA= o)A flavonidEo]

o M 30 i

R
3
rl
P

o=
o] folola glomg dojzj Aur 2 4
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3.4. Apigenin}l baicalein0l| 2|5HA 30|
Hst FTXL

Apigenin¥} baicalein®] 2Jsj4 o] W3t
FAAES dotr 7] $J5te] gene ontology 4
< B0 A AT Zolrtb e fAE
A 7158 clusteringS AA|5HETE & A
QM= 2 ddFlA izl Hls) 44] o]
A =AY A TE"p  significant:  Fold
change >4, down significant: Fold change <
4) fAAE AEstEeH olAE foulstrtal
Y35}, Apigenini} baicaleino] FA]o] &7}
HAY #adH fAAEE WEd d3E Table
1o vehlisict. 2PN Bato] ofshe o
A9l KRTI13(keratin 13), KRT6B(keratin 6B)7}
=A FAE G o7 NEEA g2 A
S =o A" Alx9 HFHN EAE T
Aste g2 StH17]. KRT62 Src Tz o]
2] 9 Src @] A9} Src Z|HobAe] o
A EZPste HAYUSA o8 dHiaRF
(desmosome) W7 AM|E HES EMHSHA 5l
Zvd Axo] olFog AAXRE 7FestA gttt
[18]. ¥tH @AFA cytokine®t FEZF4 myokine
of Zgste] AlO]EZFQl(cytokine) JTE Slhe=
IL6(nterleukin 6) #-42te] 732 apigeninol A&
= "o baicaleinol A Z7FE ) IL-6&
7o AFHES dor|=d 8% cytokines
2 geA QoH19]. APAFfANA IL-6 582
9rd o] apigenine 4, baicaleine F71E AT},
THP-1 A|ZEZFo|A] baicalein®} baicalin®]
% ZA4S &lgt 23 baicaleine baicalin2th
Src E]241 Z]UA(tyrosine kinase) E Ato]EZ}
(cytokine)Ql IL-6 ol s A /o]
=7 JERTH20]. ojfofA [L-69] 98S &
571 98l human keratin 14(K14) promot&
ggoto] FAMI upeso] FF5 WP Alm o
714 AEeA IL-6< LA}t 1 Ay K14,
[IL-6 FA3E5 7H vreies 4R 29k
ok gato] 2|AE It IL-6 IS #y F4
S S7HNZIA XA, e =E HYE o

l

= ©°
ByAQ Bote mglom ZdZo] FAYR

il
o
el
ol
o
£
Jo
éé
S

o
ol2ig ATHE IL-60] 7%
Aot FPORRE © RS HEE AT
9 % glrky steH21l.

i}

L
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3.5. Apigenin} baicalein® ECM(extracellular
matrix)Z} 2t U= FRUXISe| U
o] Hlawste] Tdo] HakE {2 Fof
A ECM(extracellular matrix)@} #HAE §A=}
M oz 9 GAH} clustering heatmap©l A
glet 4= SQIok(Fig. 4). Apigenin¥t baicalein2
g5 ECMY #AH fAxe] Ha o] #s)
o] fARE F&E FU|= kAT, 48 54
Zke] W diglof A= s w2 9 B
ot o]#gt Z3E= apigenindt baicalein ¥
ECMat & Ql= whifde] drddo] e 54
g Ao g WAYUEE 7HHE AL=E A

=H

]
0
0
>
0

AGRMN
ST AR
=Z=0ox 11

0 0
AU LU

pUOGr-rmzm

Fig. 4. ECM(extractal
expression of apigenin and baicalein.

related gene

matrix)

Among the genes whose expression
changed compared to the control
group, only the gene categories related
to ECM (extracellular matrix) were
identified in the drawn gene clustering

heatmap.
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Table 1. Genes in which Apigenin and baicalein have been changed in common upward or

downward.
Fold change =4, Fold change <4

ID Gene symbol  apigenin/CTL baicalein/CTL Description
2052 PPFIA4 7.882 35.276 PTPRF interacting protein alpha 4
9971 KRT13 21.513 20.422 keratin 13
11941  TMEMO91 13.044 19.336 transmembrane protein 91
8179 ISG20 9.463 13.676 interferon stimulated exonuclease gene 20kDa
15736 BHLHE40 4.460 13.171 basic helix-loop—helix family member e40
1510 S100A8 201.392 9.988 S100 calcium binding protein A8
5927 OAS3 7.859 9.845 2'-5'-oligoadenylate synthetase 3
264 HSPB7 30.754 8.334 heat shock protein family B (small) member 7
1090 LPPR4 20.147 7.169 lipid phosphate phosphatase—related protein type 4
17373 SRD5A3 10.607 6.368 steroid 5 alpha-reductase 3
22520 CPA4 17.979 5.746 carboxypeptidase A4
4098 TMEM?216 7.397 5.741 transmembrane protein 216
15098  SIK1 17.206 5.365 salt inducible kinase 1
21759  1IL6 0.214 5.244 interleukin 6
18022  TRIP13 5.042 5.147 thyroid hormone receptor interactor 13
971 IF144L 5.030 5.068 interferon induced protein 44 like
21952  IGFBP3 13.444 4.972 insulin-like growth factor binding protein 3
5403 KRT6B 150.850 4.856 keratin 6B
19028  THOC3 5.044 4.689 THO complex 3
22692  RARRES2 9.697 4.461 retinoic acid receptor responder 2
7584 WHAMMP2 - 4423 4377 membrines and mitorcbules preudogene 2 57
24325  OLFML2A 9.934 4.344 olfactomedin like 2A
3432 IFITM1 9.218 4.283 interferon induced transmembrane protein 1
21783  NFE2L3 10.865 4.189 nuclear factor, erythroid 2 like 3
2062 PRELP 9.441 4.137 proline/arginine—rich end leucine-rich repeat protein
12879  DHX57 0.073 0.248 DEAH-box helicase 57
4887 NTM 0.227 0.248 neurotrimin
14397  SYNDIGI 0.073 0.221 synapse differentiation inducing 1
13664  SLC25A12 0.058 0.208 solute carrier family 25 member 12
4597 WTAPP1 0.086 0.203 Wilms tumor 1 associated protein pseudogene 1
18200 HMGCS1 0.042 0.197 3-hydroxy—3-methylglutaryl-CoA synthase 1
10299  WFDC21P 0.140 0.197 WAP four—disulfide core domain 21, pseudogene
6413 NEK3 0.245 0.186 NIMA related kinase 3
17361  SCFD2 0.230 0.108 secl family domain containing 2
18656  PITX1 0.234 0.097 paired like homeodomain 1
2488 AKRI1C1 0.232 0.086 aldo—keto reductase family 1, member C1
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Apigenin

W Up Signdicast WX Down Signiican!

abcdefghij k! mno

a: Aging f @ Cell differentitation
b: Angiogenesis g: Cell migration

¢t Apoptotic process h: Cell proliferation
d: Cell cycle i DNA repair

e: Cell death ji Extracellular matrix
Fi
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Baicalein

W% Up Sgalficant 1% Down Sigrificant

abcdefghijklmno

k: Immune response

I: Inflammatory response
m: Neurogenesis

n: RNA splicing

o: Secretion

g. 5. Gene category chart for apigenin and baicalein. The results of comparing the categories of

gene functions regulated by apigenin and baicalein and the gene category chart results of
genes with decreased or increased expression in each individual were shown.

3.6. ApigeninI} baicalein?| Gene category
chart

Apigenin®} baicalein®] ZZst= {42 7%
9] Fre|e(category)E Hlwet Ak, Zk FfAof
A A, F7F HAT {FHAEY] gene category
chart A= Fig. 59F 2t} Apigenin?} gi0]
Ak dHA {872 75 HFols aging(total
gene number: 88), angiogenesis(105), apoptotic
process(307), cell cycle(472), cell death(362),
cell differentitation(950), cell migration(230),
cell  proliferation(193), DNA  repair(217),
extracellular matrix(217), immune response(442),
inflammatory response(126), neurogenesis(430),
RNA splicing (192), secretion(328)2.2 e
t}. Baicalein®} ¥lo] ekl &3zl 547t 7]

1

5 WFole aging(total gene number: 24),
angiogenesis(29), apoptotic  process(82), cell
cycle(133), cell death(99), cell differentitation
(287), cell migration(77), cell proliferation(70),
DNA  repair(47), extracellular  matrix(48),
immune response(127), inflammatory response
(37), neurogenesis(118), RNA splicing(13)°] 31
It Extracellular matrix, immune response,
inflammatory response, secreation WA=
apigenin®}t baicalein EFA F7HgE FHZ7H
HAag AR gWobe Hol 4A shylon
Uz HFoAE £ 249 24 mgo] 2
A yepgth ol HAAMXZ  apigeninTt
baicaleino] A|zZe] 2] FaFo| WAUSFS 2t
o|7} = o= Hrh
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a: cellular response to glucose starvation

b positive regulation of transcription initiation by RNA polymerase Il
¢ response to endoplasmic reticulum stress

d: positive requlation of iption by RNA poly Il

e: positive regulation of transcription elongation by RNA polymerase Il
f: hematopoietic stem cell differentiation

g: transcription by RNA polymerase Il

h: negative regulation of canonical Wnt signaling pathway

i: aging

J: negative regulation of cell growth

k: positive regulation of DNA-templated transeription

I: cell division

m: IRNA processing

n: regulation of transcription by RNA polymerase Il

o: embryonic forelimb morphogenesis

p: RNA splicing 0
q: protein dephosphorylation

: peptidyl-threcnine dephosphorylation

“0TVOD3 —A=TQ e Q0 oW

a - zinc ion transport
b : positive regulation of cell population proliferation
¢ : positive regulation of necrotic cell death
d : nucleoside monophosphate phosphorylation
e : response to interferon-alpha
f : roof of mouth development
g : doxorubicin metabolic process
h : progesterone metabolic process
i : positive regulation of T-helper 2 cell cytokine production
j : mitochondrial outer membrane permeabilization
k : ovulation
| : daunorubicin metabolic process
M : nucleoside triphosphate biosynthetic process
N : autocrine signaling
o apoptotic process

czz—mA—-—Sa-0acoce
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50 100 150

-Log10(p-value)
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200

Fold Enrichment

-Log 10(p-value)
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Fold Enrichment

Fig. 6. Gene clustering chart related to apigenin, baicalein.

3.7. Apigenin, baicaleinz} 2=l QXX}
FHe|Z2|otg MESt MK} SAEHT

XE
SYAEHY FEE AT A3 apigenin
3} Mzl AlE gz =1 Ud, ZPEAE 23
AR Bae] pRIsle] 7158 sk A}
H 3, baicaleine %

gt

x4 w7 guA o] 23}
ECM3} 15l 77} Lebytet.

3.8. Apigenini} baicalein0ll SA| S7t5t
AEZ Y E3(String network)
Apigenin¥} baicalein®l] A S7FE A=
o AHIAE BA5H] 15 hetps://string—db.
org/oA TR -chd S ZR8(Protein—protein
interaction; PPIs)9] networkE 13 Z3¥}= Fig.
73+ 2t} Apigenin¥t baicalein®] FAJofl F7Fst
FAREY ABBAE 7 string database 2
Fo| = 41702] node, B3+ node degree 1.61,

Wt local clustering coefficient 0.379 o=
uetd, frojmlet JeagES EYdrh [FITMI
(Interferon—induced transmembrane protein 1),
MX2(Interferon—induced GTP-binding protein
MX2/MXB), IFI35(nterferon—induced 35 kDa
protein), ISG20(Interferon—stimulated gene 20),
[Fl44L(interferon induced protein 44 like),
ISG15(Interferon—stimulated gene 15), OAS3
(2'-5'-oligoadenylate synthetase 3)3} o] <QIE]
¥ E(interferon)®] 7]5& sh= fFAAEC]l A
o A P4AHA1(Prolyl

subunit alpha—1), PAHA2(Prolyl

4—hydroxylase
4—hydroxylase

subunit alpha-2)7 ZolZeall /49 Silo]
He 84 34L& F9iskAY, EROIL

(endoplasmic reticulum oxidoreductase 1 alpha)
T o] 43} 2t BAE EA43lete 715 of
 fFARREe] AdEo] At
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Fig. 7. Apeigenin and baicalein simultaneously increased 41 gene string networks.
To analyze the correlation between genes simultaneously increased in
apigenin and baicalein, the results of a network of protein—protein

interactions (PPIs) were drawn at https://string—db.org/.

4. 2 E

E A A flavonoids E F apigenint
baicalein®] Z=Hl 25 ay} gely} A AL
A H A4S Sl ofd {FHAEe] I W
3t A Felstal, 5o Wilste 4%
9] lists vrdsto] dAxhge] dis dAtstaled,
O Ave ot gk

1. HS68  A|Zx=of  flavonoid  apigenin,

baicalein, kaempferol-& A &5t Z=H
el BlE-S PRk Adt keampferolH ok
apigenin¥} baicaleinol| A Z&H BF& 37}
o 27 hebg,

2. Apigenin®} baicalein®] HS68 AM|ZEZFof o
3 54 fRE A% A apigenind
baicalein izl Hls|A AEZEAS 2
A Holz] gFotrt.

3. Apigenin¥} baicaleino] et /ol n]%]
v IS AT AT} UVel osiA] 4
H FEHle 5FAPlE avE 2"

o

4. Apigenin} baicaleino] 9Jajj4 Lol H3}
g §Ax B4 AR ZEAE Ete]
ost= el KRT13(keratin+ 13),
KRT6B(keratin 6B)7} &7 H@x o] nmi
O Al HzHS Eo] Al Aol hgA
 EAE ok AdES & Zoer HY
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o,

5. Apigenin®} baicalein® ECM(extracellular
matrix)d B Q= SANE] WIS T
olgt Ai} UXE ECMI A" §Hz9]
M o] wst o] {ARE 9FS F
7% opA|gt, AR FXxFe] HE el A
= &Hs] vz kS JEdloh ol
A3E Hige® & o, apigenin¥t
baicaleing & ©F ECMI} T 9= o
Ao Wrdlo] JFE FAIR, AlEo] &
HAYSEE 7L AR AtmHL)

6. Apigenini} baicaleino] 2Esh= 532 7]
59 Fhg| e (category) S HlwWF A}
extracellular matrix, immune response,

inflammatory response, secreation WH3Eo]

A= apigenin®t baicalein oA F7HeE

TR ARt FAREG s Hol

dAsF oY, A HFods & 249

24 gjdo] th=A yeitt. olz’t H

AL apigenin¥} baicaleino] AMZEe] w]x]&=

FEF HAUSS Aol7t Q= Aer H

k.

olfgt A+ ZAWE  flavonoid apigenint
baicalein®] collagen 3% &35 2Qlsty {4
ZF v 24 Aol & 54 BE ECM ¥
FAE] I WSt glglon, dF ECM ¥
d fFAAEe] FEor Wt de 1y
o, apigenin?} baicalein®] ECM-& ZX4&sl= &
49 WMAYES Eth I8y apigenindt
baicalein Z}Z} ot HEo] FAAES HEHA]
7le AT HolA, Ao thekrt g2 mlA
= Aoz 45T 5 Qo] FF flavonoidd] 7
e}, st Ao &8 THsAl Egol 2
Ao 7gigte}.
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