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Skin Hydration Effect of Brasenia schreberi Mucilage Polysaccharide Extract
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Sl FA4 £33 255 Byt A4 02 £ FAd A= 712 fle A2 1d %EEH, -L]—r
of B 39} i Fel FA4 EF3X 550 A5 HIoh

Abstract: In this study, we evaluated the skin moisturizing effect of Brasenia schreberi (B. schreberi) mucilage poly-
saccharide on human skin and in vitro and the potent cosmetic ingredient for skin. To protect skin from various environ-
mental stresses and aging, we should increase moisture content of skin and prevent water loss. We have found that
polysaccharides extracted from mucilage of B. schreberi improved the roughness of skin with its lubricating behavior.
In vitro, the expression of transglutaminase 1 (TGM1) gene, which plays a role in cross-linking the skin barrier, was
increased when the keratinocytes were treated with B. schreberi polysaccharides. In addition, the expression of hyalur-
onan synthase 3 (HAS3) gene, an enzyme that synthesizes water-binding matrix hyaluronic acid, aquaporin 3 (AQP3),
which regulates the movement of water and glycerol were also increased. In addition, an experiment to evaluate its
potential as a cosmetic ingredient has shown anti-inflammatory and collagen synthesis-promoting effects. As a result,
the mucilaginous polysaccharide from natural products which has not existed before, showed moisturizing effect,
anti-inflammation and collagen synthesis-promoting effects for skin protection and hydration.
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PRIMOS Lite 45 x 30 (GFMesstechnik GmbH, Germany)
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£ 795 3¥ 343 &, H8 £ZES o] PRIMOS
Lite version 5.6E (GFMesstechnik GmbH, Germany)=
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#H(Sa)y= A8t HWrkstATH1]. 4wk &@ele
micro meter (um)°|™H FX|7} ZFATSE JH AFT]
= A4t
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V79-4 (chinese hamster, CCL of lung tissue fibroblast)
5 37 C, 5% CO, &34 3% FBS (Gibco, USA)S}
1% penicillin-streptomycin  (Gibco, USA)¢| X3
Dulbecco’s modified Eagle’s medium (DMEM)®l 4] 24 h
Hf ka3t 96-well cell culture plateol] 53+ 3 =)
O3 FEEL I FE 10%7E 10813 34351
Mz A3t At) BFE HZT S Z sodium lauryl sul-
fate (SLS)E HIFE 0.1%5E ARSI, 24 h vl
S 2133 3ol A1 MTT solution (Sigma, USA)E A ] 3}
o 2 h SN HHEAFT O F F5Ae AASIAL for-
mazan& DMSO (Duchefa, Netherlands)oll 834171 &
microplate reader (BioTek Synergy-HT, USA)Z 540 nm
oNA FEFE=E SH3ATHI2L

] 95 BE ay A 225
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17kl 2+ ¥ A M| E(HaCaT)S 60 mm cell culture
disholl 2+ 6 x 10°4] 53t 10% FBS DMEM 2. 3}
F B¢ vith. 71 % DMEM, high glucose, no gluta-
mine, no calcium (Gibco, USA)Z wAE 3 Ca®* 0.03
mM% A A BdA FEES WAl 3|4 sk A
Atk FAUNETOZ Ca¥ 3 mMo] E3HE uj#|
= AHEEITE S0l 3 HiAIE 29 &2 39
gAY wAls T 7Y S wi s AEE 3
3171 918 PBSZ 33] M &3 &, M-PER (mammalian
protein extraction reagent, Thermo Fisher, USA) 300 uL
= Ak 353 AZE 1,400 pmoll A 15 min F<F
AR AR F ASdE 35, 5848 A9
HHELS PBS 1 mLoll Eo|F $ 96-well clear plate=
200 uL 71tk 340 nmol| 48] F35%F EPOCH (BioTek,
USA)E ol &34 SAT & A 3ITH13).
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QI1Zte] ZA YA A E(HaCaT)S 6-well cell culture
platedl] Z} 2 x 10’2 #F3td 24 h B2% 10% FBS
DMEMS.Z Hj%Fgit}. 71 % DMEM, high glucose, no
glutamine, no calcium= WA g & =) OFA| F=2&
< wiAlel 348t 24 h AP siRATh AEE 3|dte
PBSE A| &g &, RNeasy mini kit (Qiagen, Germany)S
o]-g3to] x| RNAE FZ3Th A T 2.5 ugl RNA
& cDNA synthesis kit (PhileKorea, Korea) ©]-8-8}o] <71
AFetth AL HEE-2 Veriti 96-well thermal cycler
(Applied Biosystems, USA)E ©]-8-3}o] S35l om 3t
¥ cDNAE ¥H8- 3 100 ngS AHE3FITE TagMan®
universal master mix II (Thermo Fisher, USA)2} TGMI,
AQP3, HAS3 TagMan" gene expression assays (Thermo
Fisher, USA)E AME-3IR o™, AAIZE 5 4 A3 wF
S(qRT-PCR)Z  StepOnePlus® real-time PCR system
(Applied Biosystems, USA)E ©]-§3te] 3o
qRT-PCRS &3l 42 A3 Ade 3492718 #4
AH(housekeeping gene) glyceraldehyde-3-phosphate  de-
hydrogenase (GAPDH)Z 7|02 4 4Ct W[14] 22 Al
Lkate] ERRITE 3 54 o] mRNA e
oF 1002 7|Est & gdA FEE APTY
mRNA ZHFE A8k G iz o= EGF
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recombinant human protein (Life Technologies, USA) 10
ng/mLE AH&-3F3A T

26, ¥ES &5 Gt

RAW264.7 (A ZF23)S 10% FBSe 1%
penicillin-streptomycin®] F7}¢ DMEM2.E T-75 cell
culture flask (SPL, Korea)ollAl 70-80%7+A] HjF +
96-well cell culture plate®l] #3}d 24 h 5<% 37 C,
5% CO, A vl FslATE o] oAl serum free media
(Lonza, USA)E 4|3+ ¥ lipopolysaccharides (LPS,
Sigma, USA) 1 ppm¥} 2t F5EH=E X% &) o
A FE=S Azl ATste] 24 h F9F AlEZEG =
Aol vkt ZF well®] 745H-E 3538+ Griess re-
agent (Sigma, USA)¢} 543 HIEE 4]0] 10 min &<+
Z}FA1Z1 3 microplate reader (BioTek Synergy-HT,
USA)E 540 nmolA §2EE Z43FATHI5].

27. E2H Y =2 &5 gt

Abe] 3 Aol (human  dermal fibroblast,
Lonza, Swiss)E 10% FBS<} 1% penicillin-streptomycin
©] 3715l DMEMC.& Alth vl 3 96-well cell culture
plate] E53Fd 24 h &<k 37 C, 5% CO, 7ol A
H S TE 1 3 serum free media® w A g § 3]4 %
NBEE Mo Aelste 24 h vjF F FFAS 3|3t
o procollagen type I C-peptide PIP EIA kit (Takara,
Japan)& ©]&3l collagen FAHEFES 1+ SH3GH
[16]. ZF well2] A5 20 uLE F3le] ALollA =21
antibody-POD conjugate solution 100 xL9} &3}3] 3 h Ht
SAIZIt}. 21 & phosphate-buffered saline (Lonza, Swiss)
500 uL=Z 33] A2 & BAAFS 100 LB * 2]
t} 15 min ¥F-8- & 1 N sulfuric acid (Samchun chemical,
Korea)g &% do] ¥-&AIZl ¥ microplate reader
(BioTek Synergy-HT, USA)Z 450 nmol| A S$EEE =
A3ttt
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A73EEE mean + standard deviation (S.D.)S. 2 }E}
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Table 1. Skin Texture Change by Topical BSP Application

Before Week 2 Week 4
Sa (um) 30.17 28.84 26.99
Standard deviation (um) 4.13 5.04 3.99
Improvement (%) - 4.40 10.50
p-value - 0.38 0.03*

After treatment of BSP on skin, the skin texture was measured
at week 2 and week 4. The Sa values were the mean + S.D. of
experiments (n = 5). *p < 0.05, **p < 0.01, ***p < 0.001
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Figure 1. Cell viability of BSP. Cells were cultured with BSP

24 h and cell viability was measured by MTT assay. The

values were the mean = S.D. of experiments using four

independent cells (n = 4).

#x 723 0.001 °]3tY A 2 A {FodS

FA AT
3. Znp H 1

3.1, Ol B M Bt U MEEN Bt
Seld gR9el R dATERe Ao
1 i

40}-1— 2—r9} 4=
= Jé 7}?& A= o537 ZTHTable 1).
A A4 4?— F HHZHL 10.5% M=o &
4E YeP o H(p < 0.05), 52 71
of =& F+ Z0E AGHT 3 VI94E ©| &
3t in vitro A|E SR AHL B AfAEQ 1%
SollA kA = tdAe] 58S 1T 5 AN
ChFigure 1). tHZ 321 SLS2] ICs= 0.005%<] Aol
HE| A =2 Ol = 10%2] =M= 52%2] A=
AEES B webA MEsAo]l JAs]
(extremely low)ol2tal A& - ot



.,_;H 7<4 oﬂ 7<1 q_u-xﬂ _‘T_%%

A (0]
gﬁzoo N
= R *%*
< 150 *x
S 5
CD'J:'»
e ullla
28 L. mMmmmm| | T
S BSP(%) - 10.30.1-
Ca?(mM) 0.03 3
D
< 6 *
8, |
E% % K kk
[s]
Bgo
P BSP(%) - 3 1 03 -
EGF(ng/ml) - - - - 10

o IF ¥k a3 AT 227

B
<z 10 * %
%g g | * %
ch 6 * %k
.ZE 4 F
= *
o5 2 |
B 0
C
<z
mae' i * *
g < |
00 2
2R
sl r
TS
T 0
BSP(%) - 3 1 03 -
EGF(ng/ml) - - - - 10

Figure 2. Cornified envelop formation and transcriptional expression profile of TGM1, AQP3 and HAS3 in BSP-treated HaCaT.

HaCaT were incubated 24 h with BSP-treated medium. After lysis of protein, cornified envelope was separated and measured at
absorbance 340 nm (A). Total RNA was extracted and gqRT-PCR was performed for TGM1 (B), AQP3 (C) and HAS3 (D). GAPDH
was used as an internal control for qRT-PCR standardization. Results are the mean = S.D. of experiments using three independent

hBM-MSCs (n = 3). *p < 0.05, **p < 0.01, ***p < 0.001

3.2, ZrlE A MmO el Ztaio)
snel RPN TE HF

oz Zee YA
Shetl, ol TRe] Hio] FRE TS Atk 9%
#HozREe W BEsl FurEELF A
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e ¥R g A FAAN & A4 BSPE
AN 2PAe] H4e frEdh 7Yk

HioF & Ca® 3 mMS 9F 44% =7}, BSP 1%, 0.3%,
0.1%5 A3 o, ool Hls) 22k oF 36%,
30%, 2%°] 7+ Rt P& F7HA ZH THFigure 2A). BSP
1%2} 0.3%°] 25 A F7F A= SAHLE &
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=X HHE ChEH(el TaM1 Udl | 1t

T A 2 BEd 39 s TGMI #384k
FS AR SHAT 24 2T R
Ca’o] ZF= A 2 DMEMS Atk tze
314271 542 GAPDH & #ol| thu]ate] TGMI
HHFS 12 Afslete] A daZFs Fx3)s}
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1%, 0.5%, 0.2%, 0.1% ®=°lA ZZ} TGM1/GAPDH
FX = 242 7.15, 7.52, 4.60, 1.95, 0.93°] A THFigure
2B). A2 02 2%, 1%, 0.5%, 02% A EAZ o2
frojdel das FskAth F=2E2< TGMI
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Figure 3. Anti-inflammation and collagen synthesis-promoting
effects of BSP.

RAW264.7 cells were stimulated with LPS (1 ug/mL) in the
presence or absence of BSP. After incubation for 24 h, the
amount of NO in the supernatants was determined by Griess
reagent (A). Collagen synthesis was evaluated using
pro-collagen EIA assay (B). *p < 0.05, **p < 0.01, ***p <
0.001
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20 ppm AT 49.52%2] NO A4 A& BAS

oI

hEkaladEeks]| A, A 439 Al 3 &, 2017

H 2 A fFo8s EAIF & Utk

Ef&, BSP7} Abge] X13) Aot A frofm] gk
§%5-S KAtk BSP 2%, 1%, 0.5%°]
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TS BT BSP 1%, 0.5%°014 SAAA Folds &
AT 2% SAA frolido] BojAl= Aol @
2=, A MEEA AFEES 53l 2% BSPe =4
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