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of lt:L(Plzrzgmitis rhizoma)2 29 Fe&71E T A2 & el IYS BEE HIYF
o 2 d3E kg TR F85t7| fste] Hst & ¢Zﬂ°ﬂ/\1 olu) =204 9 H&gio] gt
%‘5]'51 7164 g}xokg_ A ZA 9 T 73S AAIstA skt 70 % EtOHE &3 %57—%%
I 5SS o|F = AAdF AN E, JDHFAE, ZHEFGAREA vA= AZEFS SHoIAT. 2S5
Z5hA, E—Oﬂ 3t E5AS Brksty, =29 AHEAE p-coumaric acid TFHL EA5ITH ’é%‘él—} h—.{‘—?—%%
236+0.2 mg/kg® p-coumaric acid® $-85F9.2H, 200 xg/ml ©]519] wrofA WaPdFA A E, R 1]Ad-GolA
Z, 242 B59] mRgAN R 5442 YERA] gt v, 54, BE9] G54 B FEOA kEF
EE 259 50 pg/ml2 14.24 %, 17.52 %= Hebd P A ot= ”]Bﬂ&i’—]‘g UEFH 9125 (p<0.01), A= d-F-otAl
X9] ZHA ESE 4 matrix metalloproteinase-19] mRNA AT p<0.01), AAEH] 84S 994 A T4aA|
Ao 2 A FEMHA BEIE HERHATHp0.05). E3t, LTdFE2ES A4B o o) Had AP M2 By
91Z} hyaluronic acid synthase-29] ¥d& F7 3|&3}0] S/ 2H BE5a7E HolFAH(p<0.01). o< &
2 2= 70 % EtOHR FE3 et 5E50] PHg HelolA vid, 25704, B 8319 7|54 3hgE 8= g
g & Q= 7S AT
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Abstract Nogeun (Phragmitis rhizoma) is a dried herbal medicine derived from the rhizomes of reeds. The
present study was aimed at investigating the whitening, anti-wrinkle, and moisturizing effects of P.
rhizoma extracts and their safety aspects and to suggest the potential for its development as a functional
cosmetic material. The study results showed that the 70 % ethyl alcohol (EtOH) extract of P. rhizoma
contained 236+0.2 mg/kg of p-coumaric acid, and exhibited no cytotoxic effect on all the skin cells
tested including melanocytes, dermal fibroblasts, and keratinocytes at concentrations at or below 200
#g/ml. In the evaluation of whitening, anti-wrinkle, and moisturizing effects, 25 and 50 xg/ml of P.
rhizoma inhibited melanin production by 14.24 % and 17.52 %, respectively (p{0.01). P. rhizoma also
reduced the mRNA expression of matrix metalloproteinase-1 and collagenase and decreased the activity
of elastase in dermal fibroblasts. Additionally, P rhizoma significantly increased the reduction of
hyaluronic acid synthase-2, a moisturizing factor induced by UVB exposure in keratinocytes. These
results suggest that the 70 % EtOH extract of P. rhizoma can be developed as a functional cosmetic
material due to its skin whitening, anti-wrinkle, and moisturizing properties.

Keywords : Phragmitis rhizoma, Cosmetics, Melanogenesis, Wrinkle, Moisture

B =2 i AR S3E

*Corresponding Author : Eun-Hwa Sohn(Kangwon National Univ.)
email: ehson@kangwon.ac.kr

Received August 2, 2021 Revised August 26, 2021
Accepted November 5, 2021 Published November 30, 2021

277



SHEARSH| &38| =2 A A2238 Al11%, 2021

=

—

1. M

ZN(Phragmites communis Trinius, Reed)= 4}
oA, 7L B4, HACNA FERERRE olFo ES
of He7t lar, I RV Eel vt gl thdx A
SR AER =, = 123 HAlor 5ol de £
Zaka ikl 2= B0l et #eE7s =2(E
1), €71 =A3@ERelgst, I =J0ER), B
L3Nt RE7|% it}

Zdel B2y 4L 9 =(Phragmitis
rhizoma)& AEHCE HE 9 olal LEE A3t}
w AT AE 1 F=E AS Eo] F= olofiE(fa
ol ggst a7t glow, ord@EEh)o] Aty d&
Weal AAS HeE= a7} §lo] FEero g2 AE o
FeH2]. H2E FsHy AN =EFEES Pk,
TAT, RS 850] gloH, 44 Sgo] A=A o
=t Bugogs vnd bHgt A% AlEs
A= AAE v QeH3,4]. =ol TiE AEEE
o o dAFME IFEENA  EE
stigmasta-3,5-dien-7-one°] HAA|ES] HZ &
g4 NF-xB(nuclear factor kappa B)S] 24
AAFo 2N FAF RIS HEPHT L BSATHS
LIFEES E O 9E JaEAE S-sitosterolT
p-coumaric acide FIAE &7} rial BsHY
=H, IA8F s=2d Y EF triglyceride F+AE
oA o2 FEvy Husigirtol. olet do] k=&
=9 bkt &5 Aol Esta R H-Eo] gt
A= Wol o]Foix| 7] Rttt Ae] oA F-jollA
A ARt v 53E Bagt HE glow|[7],
p-coumaric acid’} melanogenesis A4Z2ko]| tjst
gA &7t ol AFEAN(Sasa quelpaertensis
Nakai)?} &2 p-coumaric acid T 4JEo°] vjdig
I7F U 7hs/de] AAIE BF UTHE, 9l

WXL HI1(epidermis)Qt AT (dermis) 123l T
3}% 2] (hypodermis)s 3719] &0 & o]Fo{A qJt}. I
e A9 =23 22 FH A= st 7P o
Y02 Whgol=t Fieso o3t 918 8Rl¥t A7t
A 55 9Jgt Wl a8l 9Jsf k3Haging) <
AAA et AYGA kEof et SdAAF] B2
Azl BHaSERS-E oA TS 2o EEAU |
35 Zefola dWepd L EXIoto] MAag JFA7]
2[10,11], X939 44, =4 € A= 4

59g okitton s 88 WAL MR Az B4
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Hske RS o|F = Hapd3gAxE, 2y
JHIY] 7] Hstol] whet AT

252 4o7Iv, A&E BE- ol
Soz ZPd = YrH12l.

E A= A A4 100 % EtOH k525
o] ujuliz} 50| At FRIRA 55 Bk vt Qlok
[13]. 284, 100 % EtOH =TF=22 200 pg/ml
ool A WapdPgA o] /o] vehtr] Al
olo] & Aol = FEES FRAR| T QHAgH
Z00A 7573 ANE JNEsl] flote] f5-S gHst
AL 70 % EtOHZ 2@sto] m]RA|x9] oF
ofa e, 2EAA E BEEato] gk &
ISHGATE ESE, LR EE A x| HiE E4
5to] | EAJE p-coumaric acid FHE £4
% EtOH ktFEE°] P& A& 7/iddE

AXSEA S
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2. M= e
2.1 E2FEE9 HX

Y(P. rhizoma) AZ NBEE 201849 £HA|
A Aol A FAS T @AY g T AT 4of A
FHSH H5S AA daol BEotgleh =IF2EES]
AZE et 10 g& 200 mle] 70 % EtOHI &35t
60 TY FRoIA 4A17F &3 FE2ES o6l
oS AFEZ710 5EAIZ F BE AXsto] B
B2 ok 4 T olsto] BHshAA Aol ARGt
p-Coumaric acid?] $HFS H|w £43517] ¥5to] 100
% EtOH =o3E5S Y93 o= AxsHtt 70
% EtOH T+ 100 % EtOH 23529 £82 717
4.1 %(w/w), 4.2 %(w/ w13t}

2.2 ME=

ddFZJHE  Bl6F10(mouse melanoma)
KCLB(Korean Cell Line Bank)oll4], Q17Hw]A-F-of
M2 HDFs(human dermal fibroblast)= Gibco©lA],
IAAFHIAE  HaCaT(human keratinocyte)<
CLS(Cell Lines Service)oll#] &eFitol Aglo] AR&st
%tt.  B16F10, HDFs HaCaT AxZe HF
Dulbecco's modified eagle’s medium(DMEM)®] 10

jui]
=
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% fetal bovine serum(FBS), 100 U/ml penicillin,

100 pg/ml streptomycing F7I5t viX|E AR&SIIT)

2.3 Al 2 =
Dulbecco’s modified Fagle’s medium(DMEM)Z}
phosphate  buffer  saline(PBS)=  Welgene

Inc.(Daegu, Korea)ollAl, fetal bovine serum(FBS)¥}+
penicillin/streptomycine ZtZF GenDEPOT(Katy,
TX, USA)# Gibco(Grand Island, NY, USA)oIA <
stof ARESHRIT 1 9] AEeHA] g2 AlkEE BF

Sigma-Aldrich(St.Louis, MO, USA)lA U353t

3

2.4 HPLC 24
24

2 ¥ p-coumaric acid

70 % EtOH¥ 100 % EtOH wtZEol digh
p-coumaric acid®] $HF E49] ¥|7ZE Waters 600
HPLC(Milford, MA, USA)E Argsto] 43§51t z¢
Zto] T4 AxdE A= 1 mgoll WEke 1 mkE 7Iste] 30
2 St 250 A9} @A &ds] &afista, A= 20

s
pE HPLCO| 45t 1.0 ml/min®] f&20% Z43}
(A)‘W‘ Standard 310 nm
p-Coumaric acid —>
1.009 o %
5 HO el
18
0. & X
100 | 200 300 400 | s00 b0 700 800 900 1000
B
( )m_ 70% EtOH extract . 310nm
:
3 0.004- v‘g
0002 1 g
VAl 18 \
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Fig. 1. HPLC analyses of (A) standard p-coumaric
acid, (B) 70 % EtOH extract of P. rhizoma,
and (C) 100 % EtOH extract of P. rhizoma.

ojzxog2= 20 % acetonitrile(0.1 %
trifluoroacetic acid)E &= ARSI, columne
VDSpher 100 C18-E(4.6 x 150 mm, 5 gm)E ©]&

279

slo] 4% 310 nmE

9] retention time¥} &4

E45199t}t. p-Coumaric acid

= AHEHL thgat Zoi{Fig. 11.

2.5 ME M= =Z™H(MTT assay)
M A2E 4L Carmichael 59 YHS -85}
o] A¥35}rH14]. B16F10, HDFs @ HaCaT A%

l' it

O

96-well plate] 1x10* cells/well9] A|ES 22}

l‘

T ZF welld] 53EHZ 70 % FtOH =25252 37}
St 3z 24Xk T= 48A17F z

MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltet

razolium bromide) A12F5 mg/mD)< 21, 4A7F 5

oF ¥HESt & TS AASIAT. 2 welloll F/44€
formazan2 DMSO 200 plE #H7kete] ol
microplate reader VICTOR X3(PerkinFlmer,

Waltham, USAS 01-9-’3]'01 540 nmoA TLE=E =
Aottt Al e a3 sty 5T
HESE eI

2.6 HatH MY XNoff 28 =3
Hepd = 542 Hosoi? WH[151] whet

BIGF10 AIZ 2x10° cells/well& #&3t ¥, Frda
A%t 70 % FEtOH *353EE7  o-MSH(e
-melanocyte stimulating hormone)2 &5l 48
A7t Biekslodtt. AlZE AlFE &, PBS 1 mlE H7Ist
of 23##HE AEE Fojo] 5,000 rpmellAl 283F
YAED olth A5 AAT 5 42 AAEG M

)1 e

A%z tigt o|u|AE ERIskth. AE JFEC] 1 N
NaOH 300 pl& #7Isk] 60 TolA 1 e 3

g
il

Ak
96-well plate] 60 pl¥ &A 405 nmolA &3
S4stqirt. daehd Rk a7y debd A=l of
3t ME-ER ALrste] thgAlo] o) AbEsHel).
Melanin B %) = K= JA7H9 SF=/A=
A7 F35%) x 100

ol

o
i

2.7 qRT-PCR

Trizol™(Ambion, Thermo, USA)Z total RNAZ
Z2Z3l3 cDNA ¥4 7]|E(ECDNA100, NanoHelix,
Daejeon, Korea)E o|-83}o] cDNAS 4313} o]
& Premier qPCR 7]E(PQL-S500, NanoHelix)E At
83to] PCR SEZ319tt. cDNA $H4d 2L 65 ToflA
687 RNA denaturation A1Z1 & 42 TolA 10&, 50
CollA 50%

B9t WSS, enzymeE inactivation
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A717] 98l 70 TollA 1082F §RAIF T PCR 242
95 COollA] 30%7} pre-denaturation 3t 3 95 TOoJlA]
5%, 60 CollAl 30%& 393 §hgoto] Yok FJg<
AE5HATE ARSE Zatolm A2 thadt ZtHTable
11.

Table 1. The primer sequence for real-time RT-PCR

Genes Sequence
F AGT GGC CCA GTG GTT GAA AA
MMPL CCA CAT CAG GCA CTC CAC AT
F TGG ATC TCA TTC CTC AGC AG
e TCC ACA AAC TCA TGC AAC AA
capoi L GTG GCA AAG TGG AGA TTG CC
R GAT GAT GAC CCG TTT GGC TCC
2.8 UVB ZA}

UVB ®&2 HaCaT ANZFE 6-well plate]
2x10° cells/well& AEZE B3t 5 wjoFslgiet. Al
7} 22tE 3 FBS7} §l= DMEME #7Isto] 4417t &
ot vjY’t & PBSE Y1 UVB FI(Sankyo Denki
G8T5E, Kanagawa, Japan)”} A2 UVC 500
UltraViolet Crosslinker(Amersham, Bucks, UK)Z
ol&sta] 30 mJ/cm’E UVBE RASIYh AlxE
PBSE A4 & L3322 ES SEEE Aot 2447t
Bt F71 widataict.

2.9 UBAE}H|(Elastase) & AX| 7t

AAEA &/ 9A| H7l= HDFs AIZE 100 mm
disholl 2x10° cells/well2 £33+ & 90 % o]A} Bk
= AEZE $8l510] 5,000 rpmolA 287 YRSt
Aot A5HE B AZE HFES] protein lysis
buffer(PRO-PREP™) 100 ulZ 7}sto] AlxE #2435}
Sttt o] 84S 4 T, 15,000 rpml& 3087F 94
] &, ASHE FHolo] dYAEA GAHOZ ALG
st Z4%e B =X (Bradford) oz Thd
S Agsto] ZH well T 100 g @il QS
96-well plated] ¥l 0.2 M Tris-HCl &=A(pH 8.0)
< 9ol 88 pl7} HEE olgirh ARE 10 x4 Y2
71491 STANA(N-succinyl-trialanyl-p-nitroanilide,
50 mM)HE 2 pl/well® 211 37 TOoflA viS5FAT)
9057t §RZAIZl 3 405 nmollA FEEE ZA5tqct
DHAEA] Mg AlZEH] H7het FH7H
FEE AAEE YERQITH

HAET
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2.10 8A4=A

A 33 #e WFrEELA
(mean+SEM)ZE UeEHSITE. 7 HatA] Zfolo thet &
9JAJL SPSS 26.0 version(SPSS Inc., Chicago, IL,
USA) Z=ZT3S o]8sl] one-way analysis of
variance(ANOVA)Z Tukey HSD TFEEAHOZ Ab
FTHSINAY t-testE ARSIROH, p Fho] 0.05 mIRE
b FATHCeR f{o4do] oty WS
(*p<0.05, **p<0.01).

B3}

o HHES

Q]
=

24

=

=t
=

3.8 ¢ 1

[s1=13
oo

S|

3.1 LIFES =4

9| p-coumaric acid

p-Coumaric acid(4-hydroxycinnamic acidy= &

2 548 7K 94 HeAte s bE Hed djtEl
AFAZE 283} p-Coumaric acid®] 43 A&
5 GHoRE AL IS I, FHelE s, F4E
%, T84T SHAE, B 43) ofd 4 1% 5 FH
gt 53 BaElo] IoH16). ol p-coumaric
acid®] melanogenesis GAO] &Jgt v]d] g3/} Bl
HAE=E,  p-coumaric acid THRAIEAE
melanogenesis EI7} Tkl AAEITHS, 9. webA]
i) §37} &5 70 % BtOH =dF-EE9] A HA
£ p-coumaric acid & HPLC WO & EA51%
om & 81 2Eo wE vy fykelo] AULE o
5tk 1000 % EtOH LodFEE9 AR
p-coumaric acid =} H|w 45t AEZd
70 % EtOH =5&E0)A p-coumaric acid T
236+0.2 mg/kg® A=A, 100 % EtOH =23%
B 41840.2 mg/kgZ Z= At 70 % EtOH =2
ZZE9] p-coumaric acid®] $o] 100 % EtOH =
TFEE| H[9l 56.46 % R0l FRI=UTHTable 2].

Table 2. p-Coumaric acid contents in ethanolic
extracts of P. rhizoma

Contents(mg/kg)
70 % EtOH extract | 100 % EtOH extract
236+0.2" 418+0.2"

Compound

p-Coumaric acid

YData are means+SEM (n=3). P values were calculated by t-test
(p€0.01).
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(A) =

Cell viability (% of control

(B)

Cell viability (% of control)

(€)

Cell viability (% of control)

(D)

Cell viability (% of control)

Fig. 2.
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Cytotoxicity of P
B16F10

=

0
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P. rhizoma(ug/ml)

rhizoma. Melanocyte

cells were incubated with P

rhizoma for 24 h (A) and 48 h (B). Human
dermal
keratocytes (HaCaT) (D) were incubated in
the presence of P. rhizoma for 24 h. P
values were calculated by ANOVA and
Tukey’s test.

fibroblasts (HDFs) (C)

and
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70 % EtOH =FEEo] mjfA| o] A|lzsdo] 9]
A EGE RIS Hal mREES] F8 73 A=
QP PAE BIGF10, A7 THRoNZ HDFs,

£ $£3P51AT. 70 % EtOH =252E9 5= #HAS
12.5 ~ 400 pg/mlo= Asto] NREYZES ST

B} =Z5EE 400 pg/mioA LF NEEAo] LtEe
W=, BIGFI0 AIEF 24A17F E 48417 X2l
80.74+4.80 %2} 80.09+10.37 %2 HEES e
%31, HaCaT AMIZEF 24A1ZF Aol 92.86+1.05
%] AlagEEo] ettt kAR 2% 20 % o<
ululgt Agon, 11 9] 400 pg/mlE A3t HDFs
AlZLAAE 100.3340.47 %= AZ=A40] LehA] ¢
ot ESF =TtEEE 200 pg/ml olske] sEolAlE
Aol AMESH HE A|ZFo)A AZPEE] FHFS

YERTHFig. 2]. ©] A3E B2 fad d9S At
T FEGAI ] A =ok= 70 % EtOH =I3EE 20

pg/ml °J5tE FaEE= W= dsieitt

3.3 2FE=9| Hatd ¥d Kol &1t
a-MSH(e-melanocyte stimulating hormone)=
tyrosinase B4Z& S7H 171 A8 FEAEA &
A =2 59 AFo s HoleAclA  EHE
cAMP(cyclic adenosine monophosphate) &J&% Al
AL AH=ZQ  PKA(cAMP-dependent
kinase) 422 dahd IS A=3ITH17).
70 % EtOH k=3E=9] daid A4 53E &<l
317 $lstol "abdggAE B16F1091 @-MSH(100
nME A3 & =I2EES A2ste] dbd A%
< &5y, FAHRTOCZ tyrosinased A5+
HepddS Adfisks |3k v A8 arbuting
A& @-MSHEZ A=39F B16F10 M= 48413
&F/3d
571
85 Agxo] & &
&4 AUt Ao ARG 70 % EtOH =
25 9 50 pg/ml A2t ¢-MSHe| 5] 5
7HE debd S 2 14.24 %9 17.52 %=2 «
-MSHE ©=A4]23F wof] Hlsto] {014 UA AAsH
THp<0.01). 18U 100 pg/ml 5% oldollAe= dahd
A3 A Bt WEE ] FetrHFig. 31. 100 pxg/ml
o] IFkoA FiEE AdEo] 5]y mwars

protein

o =
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UERfe AJEE0] 5712 AMA|7|= Ao QziEr),
ole} 2 A4 Ha 59 100 % EtOH k=o3EE9)
ARZTANE FYUSHA Hehts 2108 HoH13],
9] EtOH FEE0IA £E=E 7/iE Z2E gt &
% a7t o Wag zoz mel,

. e &

=y

]

o
1

(% of control)
3

Melanincontents
s
L

CON — 25 50 100 200 Arbutin
P. rhizoma (ugiml) (100 pgimi)
a-MSH (100 nM)

Fig. 3. Effects of 70 % EtOH extract from P. rhizoma
on melanin production in e-MSH-induced
B16F10 cells. Images of pellets of harvested
B16F10 cells (upper panel) and the relative
melanin contents (lower panel). P values were
calculated by ANOVA and Tukey's test.

i
2o

3.4 LZFE=9 MMP-1
2 Xolf &t

Matrix metalloproteinases-1(MMP-1)2 A|Z2]7]
Z(ECM: extracellular matrix, °|5} ECM)& £E3flok=
FQ HA4EA  collagens EISI=  interstitial
collagenase©]t}H18]. <A UVBY| &% W thefst
ASHGAZE Bl  AARIAR AP-1(activator
protein-1)& ZASIA|7]1, MMPs9 ¥d =719}
TGF-p T ASHIGHZE Wofiote] collagen T3S
Aot ECM= Eoigto 2N mHAgu o] ofgl =5
g 9 7 =515 JoFInH19]. AZPHEHRor
HDFs& ©]88t MMP-19] mRNA & 274 A}, A3
of A3t 70 % EtOH =555 faskE He 2
SFollAl MMP-1 ZE@E dizo] Hlste] A JAsH
=dI(p<0.01), 11 B3} PRI E A3 TGE-B
a3} $E02 YebgthFig. 4A]. 70 % EtOH =252
E9 MMP-1 94 A3+= p-coumaric acid’} § Zo]
i€ 100 % EtOH 3&E Eot o 37 Yeld=
H[13], o]= Folk kFEE9 MMP-1 94 B3}
p-coumaric acid®] HFET} v SHA VEA] g%

AX|2f RFAELK|

282

(0]

< 9uigtth B3 LdFEE2 AT 25 pg/miolA
- MMP-1 mRNAQ] o] tizstof| vlste] =24 2
AEJE=T(p0.01), 023t Biks L FEE 25 pg/ml
oJ5te] sk WA HHF collagen & 2Esh=
MMP-1 &4 O3 71 A57F ¢ o]FofAof &2 B
ofF&th.

UVB A4 &2 detietd|(elastase)?] AA]
tropoelastin®] H&@Z I7HIA AGAEHA Q] &S
F7HA713L Z/go] S71E AAErAe] sl A= %1
SUol detid(elastin¥E AALAA ECMO] 2 W
slot 258 SUsHA "ot wEbA, AnAd-gobA e
AZpAEHA] 54 S JAol= ATk FH9] gz
g FABH st F5 YABS Al AoE 4
A ATH20]. & HFo|X= Pseudomonas aersa®llA
28 fF ARoIZ f3l elastase  JAA
phosphoramidong FAWRTLOE ARESIo] 23
SE9 dgAEHA 24 2ES SAoIIHH21.

=

[

(A) 1.2
a
% 1] -
]
= 08
=% b
[:}]
o ] bc
£ 'g 06 be c .
- = _ ]
a 04
=
= 02
0
CON 25 50 100 200 TGF-B
- 10 ng/mL|
P. rhizoma(ug/ml) (10 ngimL)
(B) 1201
a
ab
100
2=
= ©
g *E 801
© 5
[ I 60
N oW
Bo
g 52 401
i
20
0 T
CON 25 50 100 200 PPR
(800 uM)

P. rhizoma(ug/ml)

Fig. 4. Effects of 70 % EtOH extracts from P. rhizoma
on MMP-1 expression and elastase activity in
HDF cells. Levels of MMP-1 mRNA were
evaluated by qRT-PCR (A) and determined
elastase activity by an enzymatic activity assay
(B). P values were calculated by ANOVA and
Tukey's test. PPR; phosphoramidon.
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70 % EtOH =5&E-2 100 pg/ml oI5t &=
A ATAER] D iRl Hlste] FolAd A o
AR H(p<0.05), 200 pg/mlelA= AAEI}
EREA] 9RtHHFig. 4Bl =2 FEE s kolA HRE
A2 480] FE& AsEoA ¥9EHe ad=S
A YeE BojFe YR kIFEE M &
glEe e AEs0] ot I asol Ht #7144
A7t o Hed Zlow Helth

=l

3.5 =25E20| HAS-2 a0 Ox|= &
HES W¥7F BEAS RS e WY ¥

A= '\_%
o] qltt. 923 &4 hyaluronan synthase(HAS)o 9

A AzepldE AF PHES FLTZy (HA
hyaluronic acid, ©°J3} HA) HF& 3J|gFEd

(hyaluronan)2 glycosaminoglycan®&@ &84 &
H(water retention)ll 593 IS 3t

(A

—

2.5 a

7

HAS-2 mRNA levels

CON 25 50 100

P. rhizoma(ug/ml)

200 Retinol
(100 pg/ml)

@

7

HAS-2 mRNA levels

200 Retinol
’ (100 pg/ml)

25

50 100
P. rhizoma(pg/ml
UVB (30 mJ/icm?)

Fig. 5. Effects of 70 % EtOH extracts of P. rhizoma
on the HAS-2 expression. The mRNA
expression levels of HAS-2 were determined
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irradiation. P values were calculated by
ANOVA and Tukey's test.
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