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Effects of Gynostemma pentaphyllum Callus Extract on Anti-inflammation, Anti-allergy,
and Alleviation of Keratinocyte Damage Caused by S. aureus
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Abstract: This study was conducted to identify the efficacy related to skin barrier functions such as anti-inflammatory,
anti-allergic, cornified envelope formation and the alleviation effect of keratinocyte damage caused by S. aureus using
the callus extract, which was induced and extracted from the leaves of Gynostemma pentaphyllum in Ulleungdo Island.
In order to confirm the anti-inflammatory effect of the G. pentaphyllum callus extract on the skin, the expression of
inflammatory cytokines was investigated in primary epidermal keratinocytes (HEKa) activated with PAR-2 agonist, and
the G. pentaphyllum callus extract showed IL-8, IL-25, and TSLP production inhibitory effect. B-Hexosaminidase assay
using RBL-2H3 cells was performed to confirm the anti-allergic efficacy, and G. pentaphyllum callus extract showed the
effect of inhibiting the release of B-hexosaminidase. In addition, G. pentaphyllum callus extract showed the cornified envelope
formation effect in HaCaT cells, and through the co-culture experiment with HaCaT cells and S. aureus, it showed alleviation
effect of keratinocyte damage caused by S. aureus. Therefore, G. pentaphyllum callus extract is considered to be a useful
cosmetic material for improving skin barrier with anti-inflammatory, anti-allergic and alleviation effect of keratinocyte damage

caused by S. aureus.
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X2 ARESE Dulbecco's modified Eagle's medium
(DMEM), fetal bovine serum (FBS), penicillin-streptomycin-<
Gibco BRL (USA)E A8}tk Dermal cell basal medium,
keratinocyte growth kiti= ATCC (USA) ARe] A& ARESH
At 3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide
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Primary epidermal keratinocyte (Normel, Humen, Adult (HEKa))
© American Type Cell Culture (ATCC, USA)EE] ok
o} dermal cell basal medium (ATCC, USA)©]| keratinocyte
growth kit (ATCC, USA)S 717t HiR|E ARgsto] Hiok
3}tk Rat basophilic leukemia cell line9l RBL-2H3 cell->
haA| ZF-22Y(KCLB, Korea) © = 7E] £4F o 10%
FBS % 1% penicillin-streptomycin (final concentration 100
UmL)o] gkl DMEM HiAIE ARgSto] viefsiSitt: Human
immortalized keratinocyte cell line®] HaCaT cell-> ]2
(Korea) SHE] ok Wo}- 1006 FBS W 1% penicillin-streptomycin
(final concentration 100 U/mL)o] $-3-F1 DMEM v X|E A}
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2.6. f—Hexosaminidase Assay

59| els FEE0) FoleH] G5S BRls] e
RBL-2H3 A|22=5 ©|-85}o] [-hexosaminidase &
Z79519irk. RBL2H3 A|3E= 9hy HRhAze] EXS
pERia Aol Ik 8AE B 9o, Tk

of 71 S 3}lof| Wkeslo] [B-hexosaminidaseS E-H|5}

21 x 10° cellymell 2 551 0.5 pg/ml 5=2] DNP-IgE
£ T2k DMEM BijA] 22104 12 h sjslsich 1 3,
M|3EZE siraganian buffer (119 mM NaCl, 5 mM KCl, 5.6
mM glucose, 0.4 mM MgCl,, 25 mM PIPES, 1 mM CaCl,,
0.1% BSA, pH 72)& 2 3] A&t ok, 37 C, 5% CO, vl
G704 & buffer= 10 min A HiFSIGIT:. E2] A
1 2282 AEEN] G i ofslo Helslel 37 C,
5% CO, Hjek7|olA] 30 min ¥FEA|ZATE DNP-BSAS 2=
=% 0.1 pugmlo] HE2 715t0] 37 C, 5% CO, vjeF7]oll
A] 2 h RESA]Z14L ice bathollA] 10 min BiYSE & RS-
ZAANZTE A= 50 ulE 96 well black plateo]] 7]
Beta hexosaminidase activity assay kit (CELL BIOLABS, USA)
£ ol8sto] ZEEZ| wEl 433 ¥, microplate
fluorometer (Victor X2, Perkin Flrer, USA)YS- ©}85}0] excitation
wavelength 365 nm, emission wavelength 450 nmoj|A] [3-

hexosaminidase 22 =435}tk
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B9 AYA FEEC] ZES} 4 852 E)
913 HaCaT A2EE o]-83to] ZPEAsre]ate] RS S5}
ek Al 2P ANIEIRCIT)E 6 well plateo]] OF 5 x 10°
cellswell2  #2]gt TR, 10% FBS, 1% penicillin-
streptomycin, 0.05 mM Ca**o] -5 DMEM Hjx|of|A] 37
C, 3% CO, ZA 0= 24 h E2 vjokst &, viR|S A~ s}
I AELR vl Rlol] &2 A 2= I T Al
Aefste] 3 U7 HEGAIHTE =] A =559 Ay
e Y 7R A Al Aol YRS mIRAA] =
Bk olstollx AEletgiet. AFHHE olgste] AlEE
3)5=8t T, 2% sodium dodecyl sulphate (SDS), 20 mM
dithiothreitol (DTT)S Z8}51= 0.1 M Tris ®5] golof] &
AAA FHE= Boll 1 h 5t HEgAFTE o]F HgE-S 4]
& microplate readerZ ©|-83}o] 310 nmol|A] F-g% W3}t
£ SAsto] ZPaAzeate] kS SsIgltl15,16].
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Figure 1. Effect of G pentaphyllum callus extract on cell viability.
(A) HEKa cells were treated with G pentaphyllum callus
extract for 24 h and 48 h. (B) RBL-2H3 cells were treated for
24 h. (C) HaCaT cells were treated for 48 h. Cell viabilities

were tested by MTT assay. The results are expressed as mean +

SD (N = 3).
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Figure 2. Effects of G pertaphyllum callus extract on production
of (A) IL-8, (B) IL-25, and (C) TSLP in SLIGKV-NH, (PAR-2
agonist)-induced HEKa. The results are expressed as mean + SD
(N =3). p <005 "p <00l versus SLIGKV-NH, treated group.
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Figure 3. Effect of G pertaqpipilum callus extract on B-hexosaminidase
secretion in RBL-2H3 cells. The results are expressed as mean
+SD (N=3). "p <001 versus DNP-IgE and DNP-BSA treated group.
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mean £ SD (N = 3). Mp < 0.01 versus control.
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Figure 5. The keratinocyte protection effect of G. pentaphyllum
callus extract against S. aureus. The results are expressed as

mean + SD (N = 3). **p < 0.01 versus S. aureus treated control.
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