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1.3. 33 (Scutellaria baicalensis)

HAARXNE Zof 3-F(Scutellaria baicalensis)E ZetH o] E (flavonoid) A
2ol wol| =] Aokl dHA Ut Fa(Scutellaria baicalensis)& *§™
dAE FHE H EET &5h= dAPsidolER Eole 20~26cmol &
gt (%), 2a(E®), 9a(h%) 5= &9 1 92 23 44
2 =/golH, F2 #2l5 FAdt(Hud, 2014). =M= nhE
717, B9, HH|, 1g, HotE HAAE wo] o]gstion, HeY ZHoe
wogonin, wogonoside, baicalein, baicalin, neobaicalein®] T-FE O™,

sitosterrol 5= Z3t Fof IoH(AEH, WIFR, AFA, oA, 53, ot

g, 2009). el 7P wol &gHe] Qe baicalin] F8 AgBAL o
Feler], FEFAE, JYAT, JAS Dikeh T TR HUBHS A
#(11h, 2014), flavonoidel Tt Zo] diAHoE A 2RY HEal

wogoing Z|x= FE5}o] 457} dHAHUN, G50 #HeEoA+= wogonin
EE} stero| o wh A9l baicaling &2 Jct(o|xA, 2, 4
3T, Bhat, 1997). 1 "ol lipoxygenase
o] sl U}O]ﬂfni—J A Aiptepl-g A, Aty A gde] As| &
FYusToR REE AR AfoME &4 oA ol wuse g
(sekiya & Okuda, 1982). ©] 9Jok FgFE=° YA U ofeotd =
soll ¥ 4= FaFEE W flavonoid7t Al W zEo] A
A (Huang RL., Chea CC, Huang HL., Chang CG, Chen CF, Chang C
2000)%} baicalin®] &4tst A3 SHAHE -S-8(8<d, 2003) Go] Hilxo]
AUTE kA ol2gh okt AP S T FuFEES 7L AW
e EAAES Hgokel AW 22 & :

HAEE §oto] 45odE 7iA, ox|etsl, oFuEe, oif

aE ZARSHH.



L4, A3l E71AM1%

a2 EQl AAE7INEE A715A F oY 7] HE AlEER 235
7t 7Fssitt. olF EfdlErIAE 2 HEhGE E7MEs AR B2
AF7t HPEo] fHTapp, H., et al. 2009. & Zuk, P. A., et al. 2001).
olel HEo] Fol= AYHH E7IHEASOel et A7 HESEHIL 2
o AR E71MZASO+= FHlFAA 71bske E71A1ZolH A x4
= w=2og A oA WHAH(Tapp, H, et al. 2009. &
Zuk, P. A, et al. 2001). wehA A E7IAEA EESH] 49 B2

b4 Qo ERE o] & Vﬂib AL 22 d9E, &, 28 1t
,AEE, AExA sor Bt A @A =49 7] AlZEG
o oJto]l ARgo] Hti(Jeon, Y. J., et al. 2016. & Gronthos, S., et al.
2001. & Langin, D. 2021).
Al FHAEASOS) AAERE) Behe AW s2E9| Wsh A
F=d 5 ot 8o s ISk, 2T Ao IEW Qe
g ®ob oYzl 3-isobutyl-1-methylxanthineIBMX),  rosiglitazone,
dexamethasone, 178 —estradiolsk A|WAHEZZ O] BE3E FL3H(Kim, J.
Y., et al. 2021). AlZW CCAAT/enhancer—binding protein alpha(CEBP-
@), acetyl-coA carboxylase, peroxisome proliferator— activated receptor
gamma(PPAR y) (Kim, J. Y., et al. 2021).

1, CPTI(ACCI), glycerol3—phosphate acyltransferase(GPAT)2] ?Hdo]
== 29 ghgdo] Z715HSong, A., et al. 2020). =3 AMP-activated
protein  kinase(AMPK),  human  sensitive  lipase(HSL),  acyl-CoA
synthase(ACS), carnitine palmitoyltransferasel, 2(CPT1,2) 5¢] ©jido] Z
7kt 27re] 9bdo] FAdtH(Song, A., et al. 2020).
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ol 22 o AAuE B AR nEz Qe HREHE] F2 A

AzE olgst AMAdstele A7F & FE Alejel diet ko] S7hEa 9l
A

opmoltt EF FAEEE HLE W

gsto] okt Helell osf ¥E mREHE & deMAZI=Al |

o &

s 2t
AGAdFsold FaFases it dWehd A aHY S,
2014), sFgFARA S FuFEad F8 dF EStEkol=e 54 #
& AFEHUSD, 2013)9F E2 A=l Aoy, AEES) U AT
oA "ol digt Ad et A mF] AHEE A= EiE Ht glof
A d7F 2ottt AAolrk. o] d7=9] ANE Edr FaFEEo] wiY

-
=
21743kt 2|4 w7 o BE e AMEA 7HeA ofFet Hd

SHESS el 918 712 e Beelsd 210 9



I. A=z 2 I

2.1. A=

2.1.1 32 (Scutellaria baicalensis)
WoAgro| ArgH S (Scutellria baicalensis)2 735 /34 AHufgH
AS Foto] AR Z ARSI

2.1.2 HJoFA|Z
Aol AREH  AMZEFEQ] AHE7|MZ(ASC)= ATCC(American Type
Culture Collection)o]lA] ZZst= PCS-500-011™  Cell(Thermo—Fisher

Scientific, USA)-& =W ti8]#d Koram Biotech Co.olA Fste] AIAA=
2 Apgeler,

Evaporator(DAIHAN)E  ©]-&sto] 7]

i
<
%
_O|L
s
1=}
R
fo
>,

microporous membrane 0.22um(Merck



2.2.2 A ZEZujQF

Aol AREH AEZFA AFE7|MZASC)E ATCC(American  Type
Culture Collection)olAl  Zg35H= PCS-500-011™  Cell(Thermo-Fisher
Scientific, USA)S FYUsto] Trypsin-EDTA ¢ DEME HiAE ARE5}o]
2a] wjoFstadrt. o] vjgFH AHHqE E71HAEZE MesenPRO RS™ Medium
7} MesenPRO RS™ growth supplement(Thermo—Fisher scientific, USA)9]
Hfjereo] 33] At wijgste] dorle AEZE 80~90%7F EAl St ARES
ATk

1 AL Cell stock vial2 37C water bathof] ¥l =o]3, Cell stock
vial®] &5 FF2] WA E AMESHe] suspending §F F tubeoll &%l &
YA (2,000rpm, 2min, 4C)F FS5HS AASH. A5 AA S &

oFl= cell pellete] PBSE ¥l 33 #A-S WHEsEL, cell pellets 7|93}
St vix]o] ¥ BREHA 9] ol = pipettingsiAl A2 FHH-S TH=T
Aol vixE E2 flask E d1sh°ﬂ cell 7= ZF9tch Aiu]g2 vt
gol AaE7F 70~80% ol Aste wl AlthHiersta b AdiEigE ¢
ottt passage number?t SHHA 22Hbct PBS, HiA], Trypsin—EDTAE 377
water bathollA 3087t 723t Fof ARSI Suctione ©]-&dte] 45
Hjz|B-&  A|ASEL  PBS(Phosphate  Buffered — Saline)& — EF3tct.
Trypsin-EDTA 2~3mlE& %1l incubatoroA] 2~3E7F "k AZIch HGH
AES tubed] Heth YAHAEEZIE o8] 2,000rpmoflA 283 4CoflA
=4 o2 45d9s AATH. 4F5d AA & Fobsle cell pelleto] PBSE
g grEstth, A5 AlA & "ol cell pellet 7]-%
1 BEHA 9] oflE pipetingsl] &t A HIXE
flask®+= dishol| cell B-FH& 53t At o8 dAE AA
washing®]o] l= cell pelleto] FBS(4) : DMSO(1) : 10%2] FBSQ} 1%9]
penicillin-streptomycin& Z3RF 8i2|e] H]EZ pellets suspendingsto
Iml¥ vialo] YL cell stockE ¥H= tha ARES fjmct olA ARgRiTE,

o=

=
i
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o

Z(ASC)7F 50% BEste BE=E FstaAt shaH.
HzoABP)2 0, 1, 5, 10, 25, 50, 75, 100uM/ml9] sL2 FFF=
=(SBE)2 0, 10, 50, 100, 200, 400, 800, 1000ul/ml®] FL=Z Z=H|o}oq
HiFE 2Rl E7IAIZ(ASC)ll Z42e] e 397t 23X &
S 57]/11]5?_ (ASC)9] CC(Cytotoxic concentration)sp®] A FAHAEE
skttt & A2 Adste AR E71M2ASCO)E Hifste] Alx=
7V flote] WizxnjdAy} =325 (SBE)S A 71| FLE A=
5ol CCspa & 5ttt Hlxmdl o] CCso2 25(um/ml), 50(um/ml),

Q
[e)
S%220 200ul/ml), 400ul/mLolglth. Wiz, FEEEE BT 2717
=
[e)
%

=

)
of

o, _ID“

ol A ofl oX

T FME Cell ViabilityS 50% UetHEZ 2po]S Holz] gith=
dolrt. 1A AddoAe MEn e 50um/mL(BP50) ¥ 7HA] FERbE
AL, FFFEE-2 200ul/ml(SBE200), 400ul/ml(SBE400) F= 7HA] -&
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2.2.4 AFE S7IAIZASC Y] X B4 dd
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o] A2 A E7IHRZASO Nz FeFEe=
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Ae)

=
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lo
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ox
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M
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)
N 2 oo
v e
it

OISt MZAPE it Ko avE
Al E7IARZASOSY AFEAEE K7l fI5te]  Annexin-V-PI
Staining kit(Invitrogen, USA)E ©]8oto] FAMSIATE. Annexin—-Vi A|ZAL
F A Aol = MO Alarafo] ofetty AMZAFE o] W Al U
o ¢l Phosphatidic Serin(PS)-& A _4 QEE &M HUA Hi
PSel  Annexin—-V7} @HAA EHi= Zolth. o|AE ZZ|AH(early
apoptosis)e]2gt gttt SHof] Agst= Pl(Propidium lodide)= EF cell cycle
of @ol AMgEW, AlZAFE F3do] wof ¢hd APE AJei7h = Al zefe]
ol AZIAl =L, olo wet PIVF MlEE 2 Sold 4 QA Hof o] o
o] &= Zolth. doldle MXE= 9ol g7l el Pl 44
o] AEFZ ArEH AlZet ] o= AlEoll A4 =4 933 FITC
23 P2 gkl Pl Rae
. T probe= A & APE A=
A FFe Hold, AL Alxe ¥
=5t flsi A S
FACScalibur)2} Flow]o 10.6.1(BD Bioscience)& Ahgsto] X =& =
A BAson

s

jao)
=
=
o
<
=
xg~r\r
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w
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Al E71MAZASO] 7 HHEA AEsiasdl  AMPK(
AMP-Kinase), HSL(Human Sensitive Lipase)= A8l o] F 7}Z] &4
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7H2 BAE] AR W3t oo x4
A Fo] Wstol] oot vehdth AE AR E71AZ(ASC)S] & RNA

glHAA A2 (GeneAll, Seoul, Korea)s AF&sle] =3tk RNAE=
Maxime RT PreMix(iINtRON, Seungnam, Korea)E AFgato] 95 ° CollA] 1
B 727 CoA 35% 2722 (DNAZ sk eE cDNAE 957 C
15 %, 59 "C 30 %, 72°C 18 z7)4 Forward: TATAGGCTG
GGCTTCCCCTT, Reverse : AGCTTTCTGGTGTGACTC GG CEBP «a |,
Forward: GTGGTCTCCTCTGACTTCAACA, Reverse : CTCTTCCTCT
TGTGCTCTTGCT ZetolHE o]gsty FEsIGrt. cDNA FTEF2
iBright(FL1000, Thermo Fisher Scientific, Waltham, MA, USA) % iBright
Analysis £2ZE o] 3.1.3(Thermo Fisher Scientific, Waltham, MA, MA,
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Figure 1. The Scutellaria baicalensis extract essence
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Table 1. The composition of Scutellaria baicalensis extract essence

Components Amount
Scutellaria baicalensis extract 10ml (10%)
Glycerin 10ml (10%)
PBS buffer Up to 100ml
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stolgt Ay o G8g 50 «M/mLe] BEE A2 AA5IArHfig 2).
g FE2E0] AL 2001} 400 pL/mLollA] HZo] CCse HTh 1%%
T FEFeEe dxudy gy F 7H] FRE BT o A 48

_17_



(a) (b)

150 150
I
£ &
2 100 ’E 100
= 8
: :
5 5]
m -+
§ 504 § 50
g 3
o 0
n * 0 T T T T T T T 1
T T T T T T T T S 8 & A S S8 8
A I I R PN S T S
Benzopyrene (pM/mL) Scutellaria baicalensis extract (uL/mL)

Figure 2. The viability of adipose derived stem cells under benzo(a)pyrene

and  Scutellaria baicalensis extract
a. Establishment for exposure dosage of benzo(a)pyrene b. Establishment

for exposure dosage of Scutellaria baicalensis extract Con; control, ns;
not significant (*X0.05, **0.01, ***P<0.001).
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Early Apoptosis IEE—)

Figure 3. The protective effects of Scutellaria baicalensis extract on adipose

derived stem cells under benzo(a)pyrene

Estimating for anti—apoptotic effects of Scutellaria baicalensis extract
using PI-Annexin V and flow cytometer SBE; Scutellaria baicalensis
extract, Con; control, ns; not significant, BP:benzo(a)pyrene (*7X0.05,

**p0.01, ***P<0.001).
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Z76t= 714 EHAQ §4 F AMPKSF HSLO A
| 24 stellA 2SR 714320 AdEssS 24 A7, Wxnd
50 xM/mL(BP50)°ll k=&4H 7 ATH E714ES] AMPKe] 93t 24
2ol AlEZ = 18.72%°]% o, HSLPJ A 14.92% FArt(fig 4a). o]of Ht
Slo], SBE 200 #L/mLol| =25 AL BP50 Lok E15t1, AMPKe| <]
g AR AE = 69.5%, HSLE 56.6%°]%ct. o]% BP50ovt &5

AHEh 3.71 ¥ 3798 =2 AEZ £F HAtHfig 4a). ©ste] SBE 400 u
L/mLoA % 484 % 9 38.3%% HXt}. Figure 4-a%] & ZATZA A
2 BA%F Adkfig 4b), SBE 200 xL/mLE BP50o7t k&3t ZA$ET)
18.21 2 6.238) AMPK % HSL9| gtAdgFo] =tom™, SBE 400 #L/mL9]
Aol 431 9 3118 =Uch
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Figure 4.a. The estimating of expression levels of the lipolytic molecules in

adipose derived stem cells under Scutellaria baicalensis extract

Estimating for expression of lipolytic molecules (AMPK and HSL; human
sensitive lipase) using flowcytometer in adipose derived stem cells under

benzo(a)pyrene (BP) and Scutellaria baicalensis extract (SBE) 200 and 400
uL/mL Con; control, (*2<0.05, ***P2{0.001).
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Figure 4.b. The estimating of expression levels of the lipolytic molecules in

adipose derived stem cells under Scutellaria baicalensis extract

Estimating for expression of lipolytic molecules (AMPK and HSL; human
sensitive lipase) using flowcytometer in adipose derived stem cells under
benzo(a)pyrene (BP) and Scutellaria baicalensis extract (SBE) 200 and 400
uL/mL Con; control, (*2<0.05, ***P{0.001).
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FITC-anti-HSLE o|-&sto] 2-fef E7IMEZASOE Mt Aakfig 5),
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oF 1.5 =Skek(fig 5).

BP50

SBE 200ug

AUE>P

HSL

~UVZ>

HSL

Figure 5. The immunocytochemical results for lipolytic morecules in adipose

derived stem cells under Scutellaria baicalensis extract

Measurement of fluorescence intensity for AMPK(PE) and HSL (FITC) in
ASC under SBE Red : AMPK stained cells, Green : Human sensitive
lipase (HSL) stained cells, BP50; benzo(a)pyrene 50 #M/mL (scale bar :
30um), (0.05)
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3.5 At 24/ AZHCEBP- ) mRNA <% 4

Al W A4S EXstke 42 5 CEBP_a 9] mRNA =S 7t
ZZ0)A BA% Ax, Wz 50 x M/mL (BP50)o] &% A9 A
Z7|MZ(ASC)e] CEBP_a mRNA AT - tiy] 473HH =75}
(fig 6). o]ofl ¥roto] SBE 200 xL/mLe]l =&%¥ 7% BP50] =ZESolx
xFHEe 0.71 = A6l on, o]= BP50o] &H AHT 6.66H 2
2 grolglch. ®3h SBE 400 ¢ L/mLel| kZH ZAfol= gzt ofH] 091 ¥
2 7S Hglom BP50HETH 5.19H) W zrol2lth(fig 6).

CEBP o

o

BP50
Con BP50  SBE200  SBE400

R LK

b CEBP o

Relative Folds
~ w PSS

:

Con BP50 SBE200 SBE400
+ +

BP50  BP50

Figure 6. The mRNA levels of the lipogenic molecule in adipose derived stem

cells under benzo(a)pyrene and Scutellaria baicalensis extract

Estimating mRNA levels of lipogenic molecule (CEBP_«) using RT-PCR
in in adipose derived stem cells under benzo(a)pyrene and Scutellaria

baicalensis extract (*P0.05, ***PX0.001).
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Table 2. The results of Skin analysis by Scutellaria baicalensis extract essence

M + SD(%)

Variable

E(n=20)

C(n=20)

0.000%**

94.5+2.081 12.475+2.597

Inflammation

94.5+2.081 15.1£3.01 0.000%***

Sebum

27+2.065 86+3.277 0.000%* **

Skin condition

M; mean, SD; Standard deviation)

(***p<0.001, C; Before, E; After ,
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Figure 7.a. The results of analyzing the improvement of inflammation

by Scutellaria baicalensis extract essence

a. The comparision graph of inflammation improvement before and

after use for 10 days
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Figure 7.b. The heatmap showing the results of the inflammation
improvement evaluation of 20subjects after 10days of use

with the control group  (***P<0.001).
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Figure 8.a. The results of analyzing the sebum improvement by

Scutellaria baicalensis extracts essence

a. the comparision graph of sebum improvement before and

after use for 10days
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Figure 8.b. The heatmap showing the results of the sebum
improvement evaluation of 20 subjects after 10days

of use with the control group (***P<0.001)
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Figure 9.a. The results of analyzing the skin satisfaction

by Scutellaria baicalensis extract essence

a. The comparision graph of skin satisfaction before and

after use for 10days
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Figure 9.b. The heatmap showing the results of the skin satisfaction
evaluation of 20 subjects after 10days of use with the

control group (***P<0.001)
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Figure 10. The results of analyzing the skin test

by Scutellaria baicalensis extract essence
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Al xx

(a)

Figure 1l.a. The results of analyzing the magnifying

glass of the skin test
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Figure 11.b. The results of analyzing the magnifying

glass of the skin test
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Figure 11.c. The results of analyzing the magnifying

glass of the skin test
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Figure 11.d. The results of analyzing the magnifying
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Figure 1l.e. The results of analyzing the magnifying

glass of the skin test
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Table 3. The results of measuring the oiliness of skin by Scutellaria baicalensis

extract essence

M+SD(%)
Variable P
C(n-20) E(n=20)

Oil 22.61+1.67 14.38+0.80 0.012*

(*P <0.05, C; Before , E; After , M; mean, SD; Standard deviation)

_44_



(a)

30 -

20+

Oil (%)

10

Figure 12. The results of measuring the oiliness of skin by Scutellaria baicalensis

extract essence

The comparison graph of oiliness before and after use for 10 days
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ABSTRACT

The Effects of Scutellaria baicalensis Extract
on the Improvement of Oily Skin by Benzopyrene

Kong, Gyu Bin

Major in Beauty Design Management
Dept. of Media Design

The Graduate School

Hansung University

This study is to verify the inhibitory effect of Scutellaria baicalensis extracts
to oily skin by Benzopyrene. First of all, cytotoxicity test is conducted under the
environment induced from benzopyrene with the application of Scutellaria
baicalensis Extract to Adipose derived Stem Cell(ASC). Moreover, effects of
Scutellaria  baicalensis extracts by additional experiments: ASC apotosis test,
lipolysis—product analysis, lipogenic gene expression with mRNA, and etc. In
these various experiments with ASC, the amount of benzopyrene applied was
25uM/ml and 50uM/ml in cytotoxic concentration(CC)sp showed the same value.
For the amount of Scutellaria baicalensis extracts application, SBE pertained
200ul/ml and 400ul/ml in cytotoxic concentration(CC)so that also present the
same value. In subsequent of ASC experiments, even under the influence of
benzopyrene, SBE indicated the effect of protecting apoptosis, promoting the lipid

decomposition, and inhibiting the expression of fat synthesis control genes

mRNA.
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In addition, a skin application test was conducted on 20 subjects with a 10%
SBE essence for human skin. The following four categories were measured for
the all subjects: inflammatory response improvement, sebum relief, skin
satisfaction, and amount of skin oil. As a result of evaluation survey and image
shooting, the inflammatory response was decreased by 80%, and sebum improved
by 79.4%. For the skin satisfaction, it incereased by 59%, and the amount of
skin oil reduced by 8.23%.

In conclusion, benzopyrene is found in daily life. It is caused by not only
environmental pollution such as fine dust, exhaust, smoke but also many types
of food like edible oil and fat, beverages, dried food, fruits and vegetables, and
etc. Definitely, benzopyrene adversely affects human skin. Especially, this
substance makes human skin oily. However, it was found that the application of
the Sctellaria  baicalensis extracts on deterioration to oily skin caused by
benzopyrene have a remarkable effect on inflammation relief, sebum relief, skin

satisfaction, and the amount of skin oil.

(Key words] Fine dust, Benzopyrene, Scutellaria baicalensis extract, Oily skin,

Adiposed—derived stem cell
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