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Anti-inflammatory Effect of the Extract of Gynostemma
pentaphyllum cell from Ullengdo Island as Korean Endemic Plant

Bo-Ram Mok’, Soo-Yun Kim? Seung hye Paek’
Young-su Jang', Jung U Shin', Sang Hyun Moh?
"Department of Dermatology, Bundang CHA Medical Center, CHA University School of Medicine, Korea
Anti-aging Research Institute of BIO-FD&C Co.,Ltd.

2 % o] =79 B2 25r FYAER] EAXE(GP: Gynostemma pentaphyllum)& ©]8-sto] X&7H5%t 8
F 95 NS A6 fEREAA 9 olEnuR Y A B5S Hrlet ASche d Ak AAE F&ohA] greH
|47F8 Fest AN EE ot S5% AMBAEQ EQoA AEAZE Froto] gl 20 S4, il
FH AENEZEE st &uiE =& &, HPLC E4& B35l9 adenosine, guanosine ¥ tyrosine,
phenylalanine H3E RISt E3h 59 ASA|Z] B3N8 s @ P75 B5EH7HE 98 Th2 At
E7RRIE o83t in vitro BF EEANA oFGHEA QAR FLG, Zo-19] f3AF I #ou|gt ¥k} gelo]
HA] R AT PS5 T QAR] TSLP, 1L-33 o] |44 wdo] |ou]gt T4 §gE &Rlstynt. watA &9
AEN L 25E0] 7182 MAAZE 9§ 99ujst g50] Qe Aoz 30lgn, Lolrl 9] AENT 2&E0]
A&7 AAZSHE &4 AEHN, olEF R fHE AT sFFR0 de €82 4 S Aol AEEH

N

Abstract The purpose of this study was to evaluate and verify the effectiveness of sustainable cosmetic
raw materials developed from Gynostemma pentaphyllum, a plant native to Ulleungdo, in improving the
skin barrier function and treating atopic dermatitis. Cells were derived from adult Gynostemma
pentaphyllum plants, and suitable conditions for mass culture of the cells were established in a
bioreactor. DNA components and amino acids extracted from this mass culture were identified from the
HPLC fraction. In the in vitro efficacy evaluation results, changes in the expression levels of skin
barrier-related proteins such as filaggrin (FLG) and Zonula occludens-1 (Zo-1) were insignificant. It was
confirmed that the expression levels of the proteins thymic stromal lymphopoietin (TSLP) and
interleukin-33 (IL-33) were significantly reduced. These results lead to the conclusion that Gynostemma
pentaphyllum cell extracts have significant anti-inflammatory effects and that these extracts can be
widely used as sustainable, nature-friendly active material in cosmetics with anti-inflammatory effects

and targeted at improving atopic dermatitis.They may find use in anti-aging cosmetic products as well.

Keywords : Anti-inflammation, Gynostemma pentaphyllum, Korean enedemic plant, Ullengdo, Cosmetic
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E9(Gynostemma pentaphyllum) AEXZEE
AEARZE A7) 5te] 59 IS AFHT = 70%
o3}t 0.3% At AAIEE(Sodium hypochlorite,
Waco, Cat no. 197-02206, Japan)2.& Ao}l
HoeE AFsolth A% | I A4 E7E A
3] AAT F 0.5~1 cm 7|2 ZehA L4139} Afo|E7]
dR9] A EAAZAEA (Plant Growth Regulator,
PGR)E ©= E= 717} 0.1 mg/mL~5 mg/mL 7} &&
H wiguiRloA 25+2C 2ACE gLt A%
H 2L wjAo] gt & 2~3Fuin) Q2L HiA =2
Al oblct 8558l Al EAe] A4, P 9 23
AT H|wste] M0 AETREEAY] RS
Adstict. TAEIR oA debafie] ARt 2Rl R
AdE 9] AEARE= S olEdA 4] sttt
100 mL Eet230] &9 AEAZE 20 g4 Y
st & AEHRS7] (Bio-reactor)® Scale-up oFiT} v
o] dud AEAEE FAFE FAS HiRE A
5] AAstL FFAZ oI
2.2 MENE F= YHY

=9 AENRZE gl FES] S AAT =
G0CE 29 Bt Ax7]NA Azt 7RE AEA=
2 2 g& 8700 ", ZAIS, 30% (v/v) Butylene
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Glycol (BG) ¥ 50% (v/%) Propanediolo] Z+z} Y&
T 121TCA 158 B9 53190 5 3, meshi
ofste] 1PES AAst, ojHfste] U2 E9] AEA]

X uiQk AAlSE, 30% BG, 50% Propanediol& ZF 52

AZ3to] 5 mg/mLo] FEE A% o] Ago] At
gstec
2.3 HPLC 24

AmzAuyHe Fo ol ABAR 2229
S8 4B 9 XS IS 98 HPLCE AH8alY
oh 2492 Slo) AgE 717 2AL theat 2tk

HPLC 1260 InfinityIl system
(Agilent, U.S.A)

Shim-Pack GIS C18

Instrument

Column (46 x 250 mm, 5 um)
Injection

Volume 20 ul

Column 30T

Temp.

Detector Diode Array Detector (210 nm)

0.1% Trifluoroacetic acid

Mobile Phase A in Water

0.1% Trifluoroacetic acid

Mobile Phase B . o
in Acetonitrile

Mobile Phase Gradient Condition

0 100 0
5 100 0
75 30 70

= AE2 77184E 9ol 045 pm syringe
filter (PTFE, Advantec, Japan)& o3} & 7|7]o] £
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25 MzZ=4
ME B4 9 F4EL2 FZ-Cytox Plus (Dogencio,
Korea) assay kit ©]-85t =745ttt 48 well S
o|Ed] ZHAPHAEE 1.0x10" cell/well?] FEE B
% 0.02, 0.04, 0.2, 04, 2, 4 ug/mLe] &9
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A|E filaggrin cytokine mRNA TdHFS
o] ol AR 53t aAAHESQuantitative real-time
PCR)S AAat%t} TRIzol® (Invitrogen™, USA) &

o]&35}o] total RNAE P2 F ARAK] ZREEF] mj}
mRNAE £&519t) o]% M-MLV RT (Invitrogen,
USA)E o]&oto] cDNAE skl qRT-qPCRO] ©]
2319tk SYBR Green (Bioneer,
mix& Filament aggregating protein (FLG), Zonula
(Zo-)), Thymic stromal
lymphopoietin (7SLP, Interleukin-33 (//-33) +4
Aol Hgt qRT-PCRS AAJ8te]  Glyceraldehyde
3-phosphate dehydrogenase (GAPDH)E BEA3H &
2o gk Aid S@=S Aibele] 1nE vet
Wit

=
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(a}

Fig. 1. Callus induction of Gynostemma pentaphyllum
(a) Sterilized Leaf bloting (b) Tissue plating (c) Callus induction (d) Callus line selection (e) Bioreactor culture

= A4 AR EEAC] Z3E Hix|olA A/dst
Aot (Fig. 1 (@~(b)). 2~35F0tc} A= viA = Alchuf
& sl 45 T HE 229 g4 F] AEARZT}
23tsb7] AlRtsRt (Fig. 1 (0)). 85 o1& 2] &
A ADY AEAZF U] ARk, F4 57t
w23 2 dAdo] A2 AxEelS BT SA4IA
o] YAZEEH 24-DE FECE | mg/lL BEZ
Azt vjAE Akt (Figure 1 (d). viAI=A A
I & 25ule} Agieiors vHESHHA 2RIE FAIA17]
HA =g alige] Ak AlxeelE Adetgict. Al
oA BigEE AEMRZE ETAT HiRE S e
Hjgol Aget eelog AdEl + 31,51, 10 L A&
Hk37] (Bio-reactor)® Scale-up 3} HiFSFITH
(Figure 1 (e)). & 10 L viF7]olA A MZE &
goto] 2 Ao ARGE I

3.2 HPLC &4

=9 AEAZERE 25 AxXs] sl E
oAl AREERE= 37F4] 81l ((gAlE, 30% (v/v) Butylene
Glycol ¥ 50% (v/%) Propanedio)Z #&&2 A X5}
R, 7 8o 8 2250 TaE B2 gRlsh] Y6
HPLCE £4& AAISHT (Fig. 2). & 2708 B4
4 UV 210 nmolA AE5IE o A=2vETH 27
o 5% 484 JEES EFoto] o 40 £ Ao
AA ot 35S Eelsiitt. ZF §3E0] ojd &
AQIA o= AL & ° A7 APsfor & 5= AR
A5t AEA R E44 AlE 4ol Ba3st B4t A
ofr| At AG
tyrosine, phenylalanine® 2 A% 1350] A&
EQIth. o] Qo& ojf AR HAIA] FMEA
2 HX] AT 1189 13 9 24~33879] 22 1
FEo] S5t 30% BG FEEOAT AT
34~3789 352 & BWERRE 7|1 f3E
D).

ol
=

92l adenosine, guanosine
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Fig. 2. Comparision of HPLC chromatograms
(detecting at UV 210 nm) of the the extracts
(a) Water extract
(b) 30% butylene glycol extract
(c) 50% propanediol extract

ZF iR 23 589 ARvEIHS H|wst
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A% ¢E% 59 4% A wdrzeo 395 A

F 2 AS 8T 5 UGink o] V7] 270 E RE
‘Jeo] A& 9 E4o] 753 A2 otk A, ol
£ v AY, A} (normal phase) 2702 AF, &=
OE 79 FE7I(detector)E ARSI 42 AW
A o2 ol AU 2~380] UStd 84 &
As 139 2gE 5o e 234E 5T &

33 ME=Y Y ME SAE He}

E9] AEBAE Frslo] 2 Axsyg 9 X F
28-S 71817 Y8 CCK AARE AASHITh Fig. 3
(a)olA B v}k o] 0.02 pg/mL%E 2 ug/mL7HA]
AlzEE/do] YoM 4 ug/mlL oA E/do] Ueft Al
YEEO] A5 0.2 #g/mLY £ AEAZE Al
X SAES FYulsHA STMAIFHOY 4 pg/mLe] 9
EAZE AE ZAES TAAFAHFig 3 (b).
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(a)

1.5
1.0

0.54

Cell viability (450nm)

0.0-

0 002 004 02 04 2 4

Gynostemma pentaphyllum(ug/mL)

(b)

1504

1004

(Normalized to protein)

0 002 004 02 04 2 4

Cell proliferation rate over control (%)

Gynostemma pentaphyllum{ug/mL)

Fig. 3. The effect of G.P on cell viability and
proliferation
G.P was applied to culture medium for 24h. (a)
Variation of cell viability by concentration of G.P. (b)
Variation of cell proliferation rate by concentration
of G.P.
*p(0.05 vs G.P non-treated control; *p¢0.01 vs G.P

control
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3.4 OEXY J|s XNolol Chet &%t

Fig. 39 27E vlgro & 0.04 ug/mL 2 2 ug/mL
E0] AEARS TR A 75 FEo gt a9E 3
789tk FLG SRR E gHEoixE datad o
2 mRo] 7P upgEe] A xeg goks £

ddiog Wi Y 750 F83% JLE grHliel 2
g9 AAMEE ddstA golf= 92 & #
ofyz} AAEFoIARE BafjE|o] W] pH G &

2% e wieH17, 18, 19]. okEw MR a0 2
J9 we] wrlo] AstElo] 9low, o) ofgulnyg
o W Sl Astet WG Aol 20, 211
T/P-1 SAARRE WEolA Z0-1 Bue Wiy
i 3 stz B9 gslH wAsolglon], By

Aol WHAPL MR S UL YA 9% B

T T EeE

Qo] BoloX Yug stod FAT TS BIU
[22). ool Fek 1R Wizt ZO-1 W)

o] AstE]o] 911, oj¢} tlEo] mRgH 7|5o] &
AstA AstE7] 7] WEel23] Th2 AlelE7ISI
(IL-4/1L-13)0.& &8t ofe w2 WA} 73 gA|
I DdoA E9] AEAE 2EE gt mjyAy 7
5 31E AR E Brlsoitt. BolEA] ok 2P AL
(Fig. 4 (~b) 9 Eotd ZUIPNE (Fig. 4
(O~(d) BFoNA IL-4/1L-139] 9J5te] FLG G-RA} ¥t
o] gastgoy, AATt FIC GAA HEe E9] 4]
EAZ &5 ool IEHA ottt WRAETEel
70-19] 7% &3} offe} Atglo] Th2 Ato|E7RRl ¢l
9| ABAE 255 9%t 7/P-7 A EHE HIks
Holz] okorct (Fig. 4).
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Ca!l
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Fig. 4. G.P doesn't improve skin barrier function in
Th2 cytokine-mediated inflammation
Vehicle or G.P was applied to the culture medium for 5
days with or without IL-4/IL-13 in the absence (a~b) or
presence (c~d) of 1.5mM Ca*'. (a~b) FLG and T/P-1
mRNA expression in keratinocytes. (c~d) FLG and TJP-1
mRNA expression in Ca®*-differentiated keratinocytes.
*5¢0.01 vs non treated control
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3.5 IL-4/IL-13 AIO|EZ210] LSt 7t242E &tst
258t

Thymic stromal lymphopoietin (TSLP)2} 1L-33
< AP EERE EH|Eo] n&R 5SS /Y
Stz AP EZRRIC R ofE x| o4 Wio] F7tE| o]
AH24]. TSLP= ZAPZNREZRE EH|Eo] TAZ
£ Th2 AlZ=2 E3M7]= I Tt FAlof, e
=AM gkl EAst= TSLP -840l 2H-&-5to
7252 fdcks AR BEuEI §JrH25]. 1L-33
< THEZERE 718335 f8°) 583 [L-319] &d
< 37712, BT, SARE ILC2 AlE 5O 2 HE]
o] 7HA] A|EZRRI W AmriQle] W 9 BHlE F
7 A AFEREE ke AR dHA UrH26). £
ARoA E9] AEAE FEES B3R g2 7MY
A A2 Al TSLPRY [1-33 AL W] R 7
A2E%oH (Fig. 5 (@~(b), =3HE ZFERP/dAl 2ol A
Th2 Af]E7RRI0| ofsf F7st 7TSLPRY IL-33 F2A
o] S7HE o, o= &9 AlEAIE &5 9sf
foletA Aastet (Fig. 5 (©~(d).
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W% 1% 4% £5% 59 4% AX P2 99 A7
© NBAEE HPRE Aneh B40) HE DNAS @
e M- fotal e, HPLC 4 AHER|A Adenosine,
o T *REk
% 12 Guanosine -2 DNA FEE0] AEFH U} 4,
= 114
23 10 % HAHS 7} Phenylalanine, Tyrosine Z-2 ofu|i
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= |1]- ™ |l| e ol B2 SRS —’F%-f@ =2 O]frﬁ}jq BEEE
- S Agstech, FRAE 250 B9 ABATI 4 5=
e e e e e 0.04 ug/mlL % 2 ug/mL & AIE shel 3% o 7}
IL-4/1L-13 - - - + + * A g o Flal= A g 7} AL A
G.P (ng/ml) - 40 200 - 40 200 ]—El'q‘u']'l‘% c}(a— 7H o 07]' ]\:E Lire]
SiSic & 419 AHE SURE 1 | HEAT
2 2ot 2P Al A TL-4/1L-13 /\}0157}0]
@ ol o8] At WA 715S HBAAE alo
5 1, TSLP ¥ IL-339] ZdS dAHA A7) AL
gz 2 ZIESITh o5 B9l &9 AEAE FEE2 olE
3 sk B Tk e s dl e asag
£2 4+ 98 Aoz Az, Afeles/AEetse) oagt
2 IHE BolEogA WA “ﬁ%‘i}%ﬁr 72y 7]
& 5 Aot FE & E2o] H 5= AUZ AR 7|thEith
cx R, web, B9 ARANA fre B9 4RAEZEE
IL-4/1L-13 . . - + + + LS ZAAF}-o| 1 AR AAE olENuREYE 7Y
G.P(ng."ml] - 40 200 - 40 200 /‘\j‘%‘ Ho]' 0]’%1 JJ—E:‘ Xﬂ% %ﬂ]— 0}14& %LH X]'}\“
Fig. 5. G.P reduces Th2 cytokine-mediated inflammation 222 3231 tjoFsl AlQlo)] 28 AA|Z 83 2= 9l
in Ca**-differentiatied keratinocytes
Vehicle or G.P was applied to the culture medium for 5 % /\'Q‘i 01]*(;'%\:."
days with or without IL-4/IL-13 in the absence (a~b) or
presence (c~d) of 1.5mM Ca®*. (a~b) 7SIP and II-33
mRNA expression in keratinocytes. (c~d) 7SLP and /Z-33
mRNA expression in Ca**-differentiated keratinocytes.
*n¢0.05 G.P non-treated control; **»(0.01 References

“50.001 vs non-treated control:
##5¢0.001 vs

non-treated control;
#p©.01 vs IL-4/IL-13-treated control;
1L-4/1L-13-treated control
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