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2 9F: B2 A Lo A= Helianthus annuus (Sunflower) seed 0ilQ] in vitro A|g U QA A EAES £33 &<
aypel v i By vz Z4|, g GHrls A 9 oR A0 5 o5 N anE Q?lol"ﬁ‘:]'. In vitro
Ald A3}, lipopolysaccharide® @3 WH-5-& 423 223 A A E (cultured human epidermal keratinocytes)
o H annuus (Sunflower) seed oil& A 2|5t & W F54 Ao]E7F)IQl IL-6, IL-8, TNF— a7} 57-1124 OE
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Abstract: In this study, in vitro and clinical studies were conducted to assess the anti-inflammatory effects and skin
improvement effects, including moisturizing, sebum secretion-regulating, skin barrier function enhancing, and soothing of
Helianthus annuus (Sunflower) seed oil. In in vitro study using cultured human epidermal keratinocytes induced with
inflammation by lipopolysaccharide, significant decreases in inflammatory cytokines interleukin-6, interleukin-8, and tumor
necrosis factor alpha was revealed, indicating the anti-inflammatory effects of H. annuus (Sunflower) seed oil. Additionally,
the results of clinical study on subjects with sensitive skin demonstrated improved skin hydration, regulation of sebum
secretion, enhanced skin barrier function, as well as amelioration of skin redness and acne, indicating positive effects on
overall skin conditions after application of H. annuus (Sunflower) seed oil containing test product for 4 weeks. Results
of this study demonstrated the potential of A. anmuus (Sunflower) seed oil as an ingredient for cosmetic, targeting consumers

with sensitive skin.
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a3t Ass Agshy] sl o] AllE7IRIE RHIRITE
E3]| interleukin-6 (IL-6), interleukin-8 (IL-8)} tumor necrosis
factor alpha (TNF-a) 5-& $AFE] 73t o] 2 ) 3]
o[} T3 % WRgo) ThoIRi3)

IL-6, IL-8, TNF-ai= ¥|5.0] E]4, 7|54 Age] ¥
ofgt, A ARt vl AAEe] sjEo] Fa39t Ak
She A% AlolEzlelolchias]. 169} L8k 7L, of
=] 759 St ATRAPL ool S5 Aste] o]
7% S[7,8], TNF-a W3k 7141e] We] 7)2o] Tofahe
FQ Ap|EZIRlow Ad#A tH9]l. IL-6, IL-8, TNF-a
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Asl= SRIES A= U=[18], 7ol 84|, W
Vg A& vi7i A endogeneous lipid mediator), AH3Hd =
(biosynthetic pathway) %! ThAlEAE 38510 endocannabinoid
system (ECS)o|2tal RHEH13]. ECS= 21733k Agof| glof of
&t 24 715 sk, HF ECS= ZERAE, A
opMlEE, wepdAlE, WA T TR AlEow Exfsh
[14-17], TF- A|320] F2, £3J0} Alo|E71Rl, T =i 24|
5O A=A tiAF it ohe} TR AEze] ¥ 7|50l
U Yol Hofel= AoR delA Sk 2 dAEe]
7h|ieo|E 84l EdstEo] Al 4], ek 3 ¢
% WIS W= oA, Hlat AR S35 TRt Al
Alel] Tofah[13], 53] 7hpr]eol= =84 type 12> &
/JfE]o] IL-6, IL-8, TNF-a 5 F573 Ale|E71R19] EH|E
AABte] =g, 24, AEAE T5Y, 7HS A oF
d & T Felof| gt BplloRE AL QITH18,19).

Helianthus anmus (Sunflower)= AAAZ 2 A==
o] YFolu, Aok 1 AA|R AFo8 o] gE]A
U 7152 AAkskat] 220] A8 A oF 8%E
sl T o A oo de] AREEAL itk H
anmums (Sunflower) seed oil- & H|E3RHE, ZdlH ot &
o] FHsto] AL 9 71sol lokar A=A Qlei20].
F3t H amums (Sunflower) seed oil©] 7PUH|=0]E 4~8
Al type 12 S/t A RIS vl 7Rpe|icolE 4=
BA| typelo] /J3=H AfolE7RRI HHIE 2Aslo] ¢
= Hkgof) oI ==2[18], H ammus (Sunflower) seed 0il O]
ECSo|| 2kg5to] 54 AllE7IRIS] &S Ao
A oE A 9g-S AT = Qrke 7S Al |l
A mHo] ARgEE 4 Q= SRR YREAY Ve
gRIskIA} 2 AE XIgsioirt.

2 Aokl H ammus (Sunflower) seed oil 0] 34 &7}
skl 74l o 5 2P S 7N Sk viro ATk
QIHGAIHS AI5ITE WAL H amnas (Sflower) seed
oilo]] &gt 7hH|o|= =84|0] BYSHE 78IS, o]
of ZRIFIIAPLS ol83t in viro NFE Sl H avas
(Sunflower) seed oilo] FEA] AlO]EZ[911 IL-6, IL-8, TNF-
A A3l H71E 53 H amums (Sunflower) seed 0il2]
2 BYE RIS EoL v v 3 w1 &
5 Bk flstol H anmws (Sunflower) seed oil -
AlPARES AlEsial RV TRE o= QIAIZEA]
A ol T e TX] EHE AuamaAs g
w7 W o= W T 1R i aE Br1sielck
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21. A I

B AIFS H ammus (Sunflower) seed o0il9] 3} a9}
5 A 9 uR Y aakE Frisk] Q13 in viro Al
A W QIAIAEAIR T

In viro A8 ZFPFHAAN|Eo| H ammus (Sunflower)
seed oll S X 3lal cAMP assayS Z3f 7ILH|=o|= 4=
BA12] 2435 B7I5131.2m, lipopolysaccharide (LPS)E
% WE3o] s ZPAFMELoN AEE AlelEZIRIQI
-6, IL-8 TNF-oE A EX51] H amnms (Sunflower)
seed oil A2jo] whE B BIE BH7I6IGICE

ESE H anmmuus (Sunflower) seed oil 2] T35 7jA &35
17Vl Y8t H ammms (Sunflower) seed oilS $-5-51
kel gk JAAEARS Xegsigict A 9 A%
AlQ] 7ol wet vz HEE 711 19 ~ 40 A2} 99
A= A7gsielon, AAE oAk AR EE Al
gk ArgS 0L APEoR AR 7tel] 59, AW &
oS 2t & Aol elsiiet Al AR A e
DR = AEAE ARE APAE ot 1 2 3, 4 5
1 ARSI om, AlE AR F 2 5 4 TR AR
Festo] 7ol Zofsiirk
2 A EA P FREIzAdoo] Aa-e] g
% & HFPsilon(S)IsE ¢ 2020021201-202202-
HR-001-01), 3jgjke] AP Sofsloll @A7] AoiHelsink
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2.2. H annuus (Sunflower) Seed Qil2| 7HLH|'-0|=
32X 4t =X 4t

Aol AN ZPAGARTE ATCCOA FU3HAO
H(PCS-200-011, ATCC, USA), 10% fetal bovine serum (F2442,
Merck, Germany) ¥} 100 nits/miL penicillinstreptomycin (15140122,
Gibco, USA)2- 335t Dulbecco’s Modified Eagle’s Medium
(11965092, Gibco, USA)S A}83]] 37 C, 5% CO, ZZA0|A]
HjoFsttt. H ammus (Sunflower) seed oil-2 Sigma-Aldrich
of| A FLABIHTHS5007, Sigma-Aldrich, USA).

ZAFAYAZE 5 x 10° cellsml =2 75 e’ flask
(156499, Thermo Scientific, USA)o]| £5:5F T, H ammuus
(Sunflower) seed oil-2 APHo| A|EZSJAIRS AABHIAL,
0 ~ 100 ug/ml Fr== st} 24 h vjoksial AlxZs

ditachment reagentS ©]8510] flaskolq £el, Az 55
ZARSISTE PAEE] £ 200,000 cellyml FE== Wl
AE-G-510] 96 well plateo]] 100 ul/mell® H3lo] F4]
Ak ZPARAAIES] hblio)s =65 2L Hittnter
cAMP assay (90-0075LM10, Eurofins DiscoverX Corporation,
USA)E ol-853irk

filo

ol

2.3. H annuus (Sunflower) Seed 0il2Q]
GEH AO|EZIR! e - Sat

ZRFHAAE= 96 well plate (CLS3635, Corning, USA)
of 5 x 10* cellymL= HjoFa}s. o dimethyl sulfoxide
(DMSO)o| 2383t H ammums (Sunflower) seed oil- A3E
/40l fl= 5 ugml s== 1 h HAAs) o]% 1
mM LPS (L2880, Sigma-Aldrich, USAYZ 24 h X2]s}o] &
Z U8-S S=319th H ammuws (Sunflower) seed oil2] &
3/ APIEZIRL 240 e g aE 7| flst
of olEypn|-o)=g A%l N-arachidonoyl-ethanolamine
(AEA; anandamide, A0580, Sigma-Aldrich, USA) 1 (ME&
Fdxwtom ARgsIglon, dS5A AlIEZRI LS,
IL-8, TNF-aE enzyme-linked immunosorbent assay (ELISA)
B2 % SASIItE B in viro AP 3 3] WHE 58
slol Wagke Arestark

2.3.1. Interleukin—6 (IL—6)

IL-6+= Human IL-6 Quantikine ELISA Kit (D6050B, R&D
System, USAYE- ©]-8-5t0] A w-41513ITh 96 well platec]]
reagent diluentE 100 pL*|2|$t TS standard, controlZ} A4
E5 100 A #5510] 2 h 59F A9 shakerof A
incubationd} it} Wash buffer= 4 3] A2} 2E buffer
2 A3t TS Human IL-6 conjugateS 200 ul B35}l
2 h =9 A12-9] shakero]|A4] incubationd}$iT}). Wash buffer
2 4 3] Akl HE bufferg AASH the substrate
solution 200 uL-& FF5l0] 30 min A-2-2] o704 ur
SAFTE Stop solution 50 42 *2]dkal ELISA plate
reader (Synergy HTX, Biotek, USA)E ©]85}0] 450 nmof|
A FgEe Sl

2.3.2. Interleukin—8 (IL—8)

Human 1L-8/CXCL8 Quantikine ELISA Kit (D8000C, R&D
System, USA)E ©]-85}o] IL-8& A& #4181 96 well
plateo]| reagent diluentE 100 pL *]2|3}al standard, control,
MES ) 50 ulA £55510] A2o]lA] 2 h incubation 3}31
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t}l. Wash butterS ©]-83}o] 4 3] A|Asl ZE buffers
AAZE The human I8 conjugateS: 100 pl A #5511
A1 20]JA4] 1 h incubationdtC}. A2 & substrate solution 200
pLE A2Jsto] 30 min =7, A-2-oflA] incubationdto] W
S-A]7]aL stop solution 50 ul-2 *|2J5t The plate readerE ©|
galol 450 ol EHES Zeck

2.3.3. Tumor Necrosis Factor Alpha (TNF—a)

Human TNF-alpha Quantikine ELISA Kit (DTAOOD, R&D
System, USA)E- o]83510] TNF-a& AaF 245199 9% well
plate®]] reagent diluentE- 50 (A E55}A1 standard, control, A4
22 750 A Tfslo] 2 h FRF A-20] shakerof 4] incubation
sloick Wash buffer= 4 3] A25}al buffers W A|AgH
TR Human TNF-alpha conjugateS- 200 pL 4] £55510] A2
9] shakerof|4] 2 h <} incubation 31T} Washing 2= substrate
solution 200 #L& 2o 30 min =7, AL-20)|A] incubation
3lo] HES-A]7|aL stop solution 50 w2 X3t TS plate
reader £ o]-83}0] 450 ol FHES s}k

2.4, AENIE ®MI=
MAGEAE 22U AFAE-S H amuwms (Sunflower)
seed ol 31 =S Table 13} 22 A0 7 A3k

Table 1. Ingredients of the Test Product

No. INCI name
1 Helianthus anmuus (Sunflower) seed oil 0.01%
) Dimethicone, Dimethicone/vinyldimethicone
crosspolymer vinyldimethiconecrosspolymer

3 Polysorbate 60

4 Cety ethylhexanoate

5 Dimethicone

6 Water

7 Panthenol

8 1,2-hexanediol

9 Butylene glycol

10 Glycerine

11 Xanthan gum

12 Ammonium acryloyldimethyltaurate/VP copolymer
13 PEG-240/HDI copolymer bis-decyltetradeceth-20 ether

Hydroxyethylacrylate/sodium acryloyldimethyltaurate
copolymer&squalane&polysorbate60
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Epsilon (E100, Biox Systems Ltd., England)& ©]-8-5}]
Al F91e] EEe BRI Epsilon 17|85
(capacitance) @]z wHo} =3} ‘l‘”r‘%ké‘ Z7sh=
7171& RS oA E EATTH21]. T9l= abitrary
wit (AU 2.2, 27} 255 2 s AUWEP K
7} AJAe] D-Squame® sampling disc (D100, Clinical and
Derm, USA)2} D-Squame® Pressure Instrument (D500, Clinical

and Derm, USA)E- ©|-8-5}0] tape stripping (TS)=2 10 i] Al
AlBHIL TS AA] A Z44% JEe] SRNTSO)T TS &
7105 % SRATSI0S 27 243 The- 3 8] v 2
A W A% ulmsick

2.6.2. O|X| 2H[E

Sebumeter” (Courage + Khazaka electronic GrbH, Germany)
& o gz ZHEE S7sI8ink WY EHlo|Zh it
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o okes) e 20 5 A Apelo] NSO o =
7VeH= RS Hol mji A 7)50] Armga sAelc)23).
Vapometer” (Delfin, Finland)= 71)4=5<Alek transepidermal
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264, O 827
VISIA-CR" (Canfield Scientific, USA)S- o|8-3lo] F5t
22, A= aARte] dEg AR Fstar w527
HA-S Image J software (NIH, USA)Z H4J3}0] % v]
Elyies

265 HEE

VISIA-CR (Canfield Scientific, USA)S o]83}o] A= A}
£ A, A AR T 4 Ao FUS 27, AR 9 @A}
o] d=F AR FJslar WHEPE Global Acne Grading
System (GAGS)o|| whet wjHa} Aol |97k
GAGS: U3} 5, 52 6 719 Fog o] o=
£ o] ZRol Mg Aol wet 0 ~ 4 Fo] A4S
Hojsl= By} upHozp4], B odlo|| Algst Wy
GAGS:= §5¢F 52 AlLet gl A=Enke H7kstal
T} Table 20f whet w]Rat HEe)7h Sebg7ieh 291 W
B e Local score)s HAFEI] 2 GAGS Z4(Total

score)2 73 A% ]Ik

27, S/ 24

EA| HA2 SPSS 28.0 (IBM® SPSSY Statistics, USA)S
o]-g5lo] 95% AlZ|FEgtollA] fold oRE ERIskITh

In vitro A& B3 student’s rtest= H amus (Sunflower)
seed oilT} 9FA] T)Z0] AFA A2]o] w2 J2A A&
71Q1 e A fﬂo} ik

UAAGAIE Axf, 2FA; 20 W B 3= 71 80%

£ WEste] 2e w7t 7%43 f—‘ﬂpﬂ ARE31IT Hjo]E]
7130 7 mgte|BE AjR] Auke] SHEE A2 fisto]
Shapiro-Wilk test= 142 74%}1 BolEE 005 oA}t
o7 APAL TSP 14 AR, 0.05 ngko g A4
= WEESHA| ¢kow mlEa HASIIr: e SR

w507 ofulx] 5] Auke w4 752) paired Hlest

Table 2. Modified Global Acne Grading System (GAGS)

Location Factor (F)  Severity (S) Local score
Forehead 2 0 Nil
Right cheek 2 1 Comedones
Left cheek 2 2 Papule Factor x severity
Nose 1 3 Pustule
Chin 1 4 Nodule
Total score Local score &] $FAF

2 AT vuslea, AHALS TEESHR]
HHE ARy ouR sehgy
73721 Wilcoxon signed-rank test® 215~ B s}STk

3. Zdup & nE
3.1. H annuus (Sunflower) Seed 0ilQ| ZILH|0|E
+2A gdst =2 5t

Endocannabinoid system (ECS)= 7R H|mo]= =84,
Welid A1 wiziA], e A2 2 oiiF aaE Zote)
= AEsk AsHew, w5 A7 W A dg
Zof ToJaH25]. BCSE FAJeH= 7htu|mol= 2284
+ type 13} type 28 FHEEH, 7|0 =71 Asto]
SISt A5 o] of2ofrie). Fhhlol= 4
SRl 2RO AR, Feo]S g
A7F 2k d5A AlEZIRIY HHIE SAlskaL
Al SA 2oF 9 APE, A5 viziA] 28 Sl Holst
o o=, A, A o7, 7S AR 15E 5
cloret W% Aste] BloE QI7Em QeI 9]

H amuus (Sunflower) seed oil®] 7hUH]=o|= 484
pgsiE ket Ak Zppleols -84 ype 1o} o
3t A3} avls 015k Tk Figure 1).

3.2. H annuus (Sunflower) Seed Qil] €=M A|E
701 MM XA S0}

H amms (Sunflower) seed oilo] ZFAFHAIA|ES] 71jH]

olE =84 type 15 SA3RES SRRlsiglons, H

anmus (Sunflower) seed 0il2] FZA] AO|EZRR] A =

Ho|| W2 3] FIE Wrlslct

LPS= TIdwtol Aleate] =8 dEo s 95 Hhs
100
++*®-e H.annuus Seedoil °
0 e
g
@ 60
2
D 40 .
ES
20
o’
0 1 s
1 10 100

Log concentration (#g/mL)

Figure 1. Activation of cannabinoid receptor 1 (CBIR) by H

armmuus (Sunflower) Seed Oil.
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STkt A% wkgol & &

golslgick E{P H ammus (Sunflower) seed

@ 120
IIL
100
80
E 60
g
40
5
20
0
Blank LPS + LPS + H. LPS + AEA
Blank annuus 1 uM
Seed 0il 5
ug/mL
Group
(b) 800

500

400
E 300
g
200
i
100
0
Blank LPS + LPS + H. LPS + AEA
Blank annuus
Seed 0il 5
g/l
Group
(C) 400
350 b ITNFa
300
— 250
E 200
g
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(=]
L 100
=
=
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0

Blank LPS + LPS + H. LPS + AEA
Blank annuus T uM
Seed 0il 5
ug/mL
Group

Figure 2. Anti-inflammatory activity of H ammus (Sunflower)
Seed Oil in cultured human epidermal keratinocytes. Figure
1(A) IL-6, Figure 1(B) IL-8, Figure 1(C) TNF-a. Comparison of
LPS + blank vs. LPS + H amwuus (Sunflower) Seed Oil 5
ug/mL and LPS + AEA 1 (M, Student’s ztest, p < 0.05.

) 3hsl43E a3 A, 4498 Al 4 5, 2023

277

R

il 5 pgml. A2g Che: LPSTF 23t izt vl wst
FL uf IL-6+= 82.26 + 3.19%, [1-8-2 60.17 + 3.15%, TNF-
Qe 4948 + 544% Zhaslo] Qa4 AlolEzlole] Ay
zA0 mE P B S Bk Fgwe 2).

3.3. H annuus (Sunflower) Seed OilQ| I 7iM S}

o Forlel =g & i mRE wE oK
232} 20 H(20.1 + 6.77)0]] T3t QAR LTS B H
amuus (Sunflower) seed oilo] T A|FAEL] 45 AL
of ofet W= A4l miE Wleleck

3.31, I E& &1

H amuws (Sunflower) seed oilhe- A|RARE AME- A3,
TS o] mf fEaRS SHste] BG ans 2RIsigl
o} AlE AR Aat vlasto] AlE AR 2 F 4 A
2= HH $ESHTS0)S 5938 + 2624% 67.67 +
24.42% Z7Vslglom, ZHA= & SEEHTSI0)0S 15937 +
61.06%, 11843 + 31.81% %7151 A& AN & 4510
SAXCE fopzt By auks SRIskGIrkFigure 3).

25.00

Week 0

20.00 u Week 2

u Week 4

15.00

10.00

Hydration (AU)

5.00 T

0.00
TS 0 TS 10
Measurement

Figure 3. Results of hydration intensity measurement. Mean + SE.
Comparison before and after, Wilcoxon signed-rank test, p < 0.05.

26.00

20.00

m Sebum (ug/cm2)
15.00
10.00

*
*
- I I '
0.00
0 2 4

Week

Sebum ( 1 g/ciP)

Figure 4. Results of sebum secretion rate measurement. Mean +
SE. Comparison before and after, Wilcoxon signed-rank test, “'p

ook

< 0.01, p < 0.001.
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332, WX 2l Jh B3}

AFAE AL A% 57 Buje Zgsi0] A n)ash
Al AE AL A3} Hlasle] A AME T2 5 4 57
o ZFZF 1841 + 625%, 2934 + 6.90% AT} A=
A F E Aol BA 0w olgt ux] Hule A
ane skIsgrkFigre 4)

333, & &yl M Eat
ABAIE AME AS g]i ZPH7|S 2Eo] Aujsbs
o I 7| A ans Frkeklck
A A} wlmste] AE A
563 £1.43%, 10.76 = 1.62% HA3lo] BAZXSZ Folgt
ZolE Blow, meb u)lit Fur)s JiA avkE 2]l
S Ch(Figure 5).

35.00

200 - mTEWL (g/m?/h)

25.00

*
20.00
15.00 |
10.00 |
5.00
0.00
4

Week

TEWL (g/n?/h)

Figure 5. Results of transepidermal water loss measurement.
Mean + SE. Comparison before and after, Wilcoxon signed-rank
test, "p < 0.001.

300000.00

[ ] Redness (plxels)
250000.00

200000.00
150000.00
100000.00
50000.00
0.00

Week

Redness (pixels)

Figure 6. Results of image analysis of redness area. Mean +
SE. Comparison before and after, paired r-test, p < 0.05.

oAl LpEin, EeHel F4 B ojel HEA wjhe,
205 5 I Age) AR e 5 QIEps)

7t Aol s 4 AFIE FU 2ol
gl ofulx] RS o) o] WS BAsrk
AE AL A} Blmslo] A AR T 2 % 4 ] 5]
B 2oy WAL 7k 257 £ 52.458%, 16.18 + 42.793%
Hasto] AlE AR - 4530l SAR R RFofRt A
a87= 2 ck(Figure 6).

3.3.5, (=8 7 it

HAEEL F|x|Xo] MAlsk= Cutibacterium acnes©l] 2|t
o] wkgoll ofsl wA¥shttar A AT FZell=
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Figure 7. Results of dermatologist’s evaluation of acne. Mean +
SE. Comparison before and after, Wilcoxon signed-rank test,
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» < 0.001.
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