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R ok o]d AT ARNEL oF FEHE9] FAats)l s i B U oF FHES T3 A9 By il
3t A7tE B3t v Qith B Ao M= o7 FEET 11 FL2 AR isoquercitrin®] AV 219} HaCaT Al
AM AE BT G35 SHSIULL oF FFHE9 ¥ dIA AR o BF U v ELES A|F81 YA,
ZIHEE, A D IF FF S sHE Bk A8 FEellA ¥ FFE 3 isoquercitrin 5 ug/mL2]
FENA ¢-EFVERUE F AZRTENE YERITE ofF] 552 HaCaT Ao dial 50 ug/mlo] & =ollA]
£S5 YERA 9Fgktl UVB 400 mJ/cm®S HaCaT cellel ZA8HS W), o] 552 ¥% 9&2(125 ~ 50
ug/mL) OS2 ALJA 0 ZHE AEE HEs W, 25 ug/mL 2] FEolA A IR (ME AEE, 36 %) ol vlste] &
AERT B (YEE, 0 %)S eI 004 % A FE2ES FAS AEEFS JAF 371 1730 nm, EHEES
5558 %Ot AES Ax §F AFAFe st dial Fels Yehideh 93 F3 A3 Ay =S dRk x
Folu} ofghg G MHTE o & 9§ TS HAFUT 01 % 97 FE2ES BA% &4 225 49
AF-e AAA ) AHGAA|(Tego care 450) 2] H]&©] 95 : 507 FRIEYTE 01 % o7 FZ= FHask H2 9 84
ZEF9 JAT7)E= 1765 nm., 7PAFAL 164, THAEEL 688 %0lUt). o FEES X3 & gEFL Ad
A7 2EEA] A ARG ¢ F 3% 53 JERT
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Abstract: In our previous studies, the antioxidant, anti-aging, and antibacterial activities of Persicaria hydropipier
L. extract, and the moisturizing effect of cream containing P. hydropipier extract were investigated. In this study,
the cellular protective effects of P. hydropipier extract and isoquercitrin, main component from P. hydropipier in
10y-induced photohemolysis of human erythrocytes and ultraviolet B (UVB)-exposed HaCaT cells were investigated.
Liposomes such as ethosome and elastic liposome for enhanced transdermal delivery were prepared. Size, loading effi-
ciency, stability, and cumulative permeated amounts of ethosomes and elastic liposomes were evaluated. P, hydro-
pipier extract and isoquercitrin showed more prominent cellular protective effect than (+)- @ -tocopherol, known as
lipid antioxidant at 5 ug/mL. P. hydropipier extract didn't show any characteristics of cytotoxicity at 50 ug/mlL.
When HaCaT cells were exposed to a single large dose (400 mJ/cm?) of UVB, the extract protected the cells against
UVB radiation in a concentration dependent manner (12.5 ~ 50 ug/mL). Cell viability of HaCaT cells exposed to
UVB 400 mJ/cm® was increased by treatment with P. hydropipier extract or isoquercitrin from 36 % (cell viability
of positve control groups) to 90 % (cell viability of P. hydropipier extract or isoquercitrin- treated groups). The size
of 0.04 % P. hydropiper extract loaded ethosomes was 173.0 nm and the loading efficiency was 55.58 %. 0.04 %
P. hydropiper extract loaded ethosomes were stable with as monodisperse particles for 1 week. The ethosome ex-
hibited more skin permeability than general liposome and ethanol solution. The optimal ratio of lipid to surfactant
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(Teg0® care 450) of 0.1 % P. hydropiper extract loaded elastic liposomes was observed to be 95 : 5. Vesicle size
of 0.1 % P. hydropiper extract loaded elastic liposome was 176.5 nm. The deformability index of the elastic liposome
was 16.4. The loading efficiency was 68.8 %. The elastic liposome containing P. hydropiper extract showed more
skin permeability than liposome without surfactant (Tego® care 450).
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1. M =2 ksl o] AlAE] H5o] Fesit) o & flE U“@}
WA AE 5ol 2 3het AksHA] T o)l &8
nko ylHw o gok x}sq Hojo] w23} #Eo] gt} Howg uie] JFEAA F e AT FF AGAIAE
Ae 939k Fiest 9 o537 B ol 7 ] 7ol dastti4]
B A5 gusith Ao Mol w2E v &4 2| ol S 7EE e RS 9 5
k2% (reactive oxygen species, ROS o] A}, A T FEE A AT FTolA BEFE o EF dTEol
A w3l E3 R3] Yol BA7 2838 9) w2 IS vk ol BEES A WEdol =,
t} o]5& AAakAol w}sﬂrﬂom ?gﬂg/gEH s A tefst &4 45 A W= A9 = vk S
EfAS uke wlx QAP GAA o] YEkete] w ZHA AL QlojA] S ekmolnt s tokell A de] ALE-H]
Bo= B3RS A AGHE ksl o] Al AE] Q) o] YITH56]. SR = BEFo] o] F L ol A o]
o}, 28y o] & W] AJAELRE Aol oFo] Wo % T3 e 294 Bt e 24 g8, J9u
g ¢ ok ARAE 2 24 24 —ZrEé}{— 713 A el el v {3} PgA T2 EAI7E 2171w 3
HkeAjo] 2 #AAakaE 03 - OH o2 4aA Q) NoH[7.8]. olefgt EAIE siAsty] Sl vhekd Al
Lol Fatslas } H] 8 44 ﬂ*@}xﬂ—i T3 EEE o]FoA I itk o E 9, 75 AAE2 T
Sakst who] A AElS 1133t o 7 AbslAl/aHkEA) RS ANAAZI7] Se HAo R vro] fAstA
THE APl o7 7187 st Axol= et A o] AAME Abol9] F& 58 U & TS
&, 5 %7 - F2A T AR eskE 7SI 4 frdstal o] Q= AR WA E (vesicle) 501 7N
o} 9 stE A AT AL o AIA717] flEiAE A HhE] 31 Ql), o] gk o 2 o £ (ethosome) X BHY 2]
FAAAE FEA0E AASY SAAAZRE A EZ(elastic liposome) S°] ATHII.
4 225 25 5 9l ks who] AjAEl HL5o] HE NEFS JAAAS oersol FHojx TtEE WX Eo]
Al Fastri1-3]. o} o B2 A Ul B QAR vHE|H] 7] wiite]
e Aals e RERE oY kA A= A Wshdol w1, vheket B4 B4 A UE g
2 A, S AXENE AAE BEshe dEs 99 g vk S 7L Qv =SS Aol AR
skl Qlk v 29, 319] W vjstxA o] A Jfe F 5 oghE “% i Sx1-g0] gle slow 2 o
o7 o]Fojx Qlrt. o5 T %¥|8] 7P T % Ay 2] ek ESS EF vwste] WX 22 u)H- 3
762 ANelA] e ofe] 7k A=, olE &9, AE, SE7} 42:% Eilﬂl ALk olefst 54 2F
2814, 71ek e - 3FEHE] Aol ﬂ%ﬂ Wolgo] ¥= NEFS A B 9 ddel] o) o st
st 99, & A4dF& P4ske ol A5 24 I7HA] B BEAg Adshs o0& deA] QITH10,111].
AMES} 5441 ebdet Brow FAE Aol F-3 EhA alﬁ—ﬁ—i AA A} AR BGA = o] o7 x4
Azg] EY AR A E] glom o]Fo] ui- Fi}t o]F Z2 ol k. v gl xEH AuddAl
A3 kst g Vs wdeith olF I A | X‘%Oi A Ze] AA o]FF o] 7MY AEE 2
G Ao R FrE ray el vAE Sl 9 wo] g]feA AEH AT RS w A mEE
gk AkshA AEY 2ol o8 B3E 4 Alvk 97-9] 4kst ATH12]. whebd &4 g5 At g EFRYE 7}
A &4 g g g By 95 westE 7SRl A& 0 2 59 9o yy Yo 34 548
o webA zpejd e fFiad AbshA EgowE v O @ol JAFAA Q= Aoz deAqIvH13]. &'
AT eE Bdsta 9 nstE oAlsk] Sl d YEFT] Azxe Aubd oz AMEHE AMEGA



off #3289 AX NE A3 Ny 5 AL A YEF AY AT 17

E+ sodium cholate, Tween 80, Span 80, dipotassium
glycyrrhizinate 5] At} 14,15]. A9 FH < 3%
4829 oAl st I FtlE polyethylenglycol
(PEG)©] E-FEA] -2 PEG-free AlAE/JA| ] A0]
7Vl QTk o]@jdt A G4 A 2] o) 2 Tego®care 450
(polyglyceryl-3 methylglucose distearate) 5©] Utt.
Azze] AelA =, 95 es AAlE g s
NS HA 07 vkt AEFEFE RN E A kst
Al 9 715 AAE g8k O S-S S5kl Al
oﬂ S8t AFE et k. B Ao oA A}
& % (Persicaria hydropiper L) %% ¥ &4 &
Qoﬂ 3k free radical 2AEA, F3AE s, A4
SRFE NERSAE, Bfo]|ZAYo] = As|EA B <L
gAHo]= Al S sl Barstk vp QIrH16].
A A3 o7 FE2E T £82 o-EFHE £
HIEF CQI ofAF 2 B A Hlwato] & FAks) &/ v}
AE BReads JeERGITh g v e &
FEIRTE A F Elo]ZAYo|= A 84S e
R ai'ﬂc’}ia”‘}ﬂr Hlisto] AepAHol= A EA
o] F& 1ol FUH16]. o]ojA AAE kst &4
o] Zol¥] FE= - BY o RS FAete] Bassl
th &4 AR A A o FEE Y 28 T F
AF O 2 quercetin-3-O- 8 -D-glucoside (isoquercitrin)
59 FetRolEE ERIE 4 QISTH 7] 1 fle®
AY FEE2 Y FE2E T AFY A B
i SAstlth AddH o7 FE2=E 550 %
Lo FEET oldotAElo)E EE oA 33 AA el
AE Aol st rdido] dix ;?O] methyl
paraben ®.t} 3-74] ‘/]‘E} Xt FEE T AR AR
oA ZFo| FUtel AR i S
EdEaS=+ L}E}Woi E—‘ﬁﬂrﬂ Nee FASHATH 18],
o)te A+ 4=

1

2 Y FEE T #Fo] gats)

9 st 7sA s AR TEe] 38 7
o] S-S AlAKSITE WA & AFoA = ofH] FEE
3w F£ 9 AR (isoquercitrin) ©] AF2]A o] FAFE
Ak 24 A HIETQ) HaCaT AL} AFEe] A

Al E e A = /H]EE '2947F A=A ERl o}OﬂL Tt

o FEES VAT AEEN WY B LES Azl

o1 AP YA A7), A, TREE W I FF
5 BYE A% ATE Y. FFHoRE o
ATE Fatol AAEE G ol AiUE 2E G
A} I Y TES B} I wtE o S 9
L 15 SEE A L AES AR £
T Askz wskna P,

P. hydropiper L. 100 g

Extract with 50 % ethanol,
for 1 weeks, at room temperature mixing

Extract
Concentration
separation
Hexane fraction Aqueous fraction

/ Separation \
ion } Aqueous fraction

Scheme 1. Scheme for preparation of fractions from
P. hydropiper L.

2.1. 7171 & Alek

A Fg3of A8 Spectronic 20D+ Milton Roy
Co. (USA) A%, 3}eh37]+:= Berthold (Germany)At
9] 6-channel LB9505 LTE, pH meteri= Hanna
(Korea) Al A< ARGSEITE Apold Z2Abe] ARG
CL-1000 Ultraviolet Crosslinker= UVPAHUSA) A&
& AHgstolt
Ao AR x|zl L—a—phosphatidylcholine
egg PC, ~ 60 %)< Sigma (USA)AFY] A& AHEsH
R, olekEy FEEEF T &= Al S5Aok
S ARSIt B AF Az Alel W T
(BUCHL Switzerland) ¢+ %53 9§17](BRANSON,
USA)E AR aL, Al ] Ak A171= ELS-Z (OTSUKA,
Japan) & AHg-sto] SAsIith 4 T3 Ao AR
3t Franz diffusion cell Permegear (USA)AFS] 9 mm
Franz diffusion cell (receptor volume 5 mL)¥} V6A
Stirrer & AHESIITE 2EF AP 2HH o7
FEE 2 580 95 T3 = SH5] 28 A

23 UV-visible spectrophotometer+= Varian (Australia)

/\

|

A}e) Cary 50 #|1E< *}%;}Oﬂﬁr

A AERE AFEE oF FE2E2 AR Fd7el
A ANF g AE ATAEE 03} o 74 }%aﬁﬂ‘:ﬁ
isoquercitrine ¥ FEEZ5FE B8 - GA|5] AFE-

ST,

22. o FE= M=
Azxg o7 100 g2 A A4S 5,50 % oeHE 2 L

# elgsiel 47l 59 390U F sl o)
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2.3. Isoquercitrin®| 22| ¥ st 23t EH

2.3.1. {3 FE=ZFH Isoquercitrin®| =2|

oy FEEZNE isoquercitrin®] ¥ W ol
TLC % HPLCE °]&3&F3ith TLCE Z7]-Evli= ethyl
acetate : chloroform : formic acid : distilled water =
8:1:1:1& A3} Isoquercitrin®] A&kl e
v ZdtEolE XFEE4Y Ry A8 TS o]

43te] &ty HPLCE 2 % acetic acid®} 50 %
acetonitrile &4l 0.5 % acetic acid®] FE=Z o] 7]
<7] ey oz FEsiglct A3 A3 isoquercitrin
< preparative TLCE ©]-&3Fo] 43t

2.3.2. Luminol &S 0|28t Fe’ -EDTA/H,0, Aol U
OlM it A BM(S EtEs)
Fe'"-EDTA/H.0; Al <8} Z+& ROS (O, ", - OH,
H:0;, &) 7F A= an, ojwf Hoju} ]9} & Holw
&2 wk-e-Ado] 71 & hydroxyl radical ( - OH) = A4
A7 SilE 285t wekA o] AlE o] &3k ROS
of tf3t &= it sS =4 4 AUt} o] F Rt
o= AL AAS ol 7] a]o]E e ¢ 73}

= 5 9t} Fe -EDTA/H,0; 7 MW 74 € ROSS A

i

%2 luminol¥} ROS 7Ho] HHS-S E3F 3lshulgs =4
growx o = Sl
sehibg S48 FHO FR/F 178 mL& Wil

thekslt 559 isoquercitring 23t 7] 25 mM
EDTA 40 uL. % 5 mM FeCl; - 6H,0 10 uL& 7}8t &
35 mM luminol 80 uLE ¥ i1 ZE0] 4o} F2lt} o]
A 3pshakad7] 9] cell holderl FHEE ¥Yil 5 min &<
2A171 & 150 mM HoO, 40 uL & ¥ spshit4-& 25
min ¢t ST 2T A5 &9 il 5
TTE AFad 2ol Fdsh
H:0.9 FeCly - 6H,0S H7hs14 ghe 7o sigirh
3}shakad7] 6-channel 1LB9505 LT Z+ ZHL = Ay A
ol HAgsto] YL Holzt A Y= sheic) 3t
WoT 24T AEE T Aoz Feeim, 0%
o1 aH WAL £ 2715 Sehugel A7)
7F 50 % #AaFEe 4 s AlR2 s % (reactive
oxygen species scavenging activity, OSCs, pg/mL)=
Al 3E718HA T

N

= X~ = ey o) (e}
g ¥, gABS

¢

mm

kel dEete] =), Al 387 Al 1 &, 2012

- uplo} - Wt

2.4. PhotohemolysistiS 0|26t M= ES g1t =%

241 MET BE Hx

A= 704 ARoRRH 04041;]_ AE SA
heparin®] H7Fe A& 3ol ¥ %, 3000 rpmOE 5
min & At st ATy S st e
8t AE = 09 % saline phosphate buffer (PBS)Z Al
Zsto] Alteletal S o] wEg At F2 A AT 3
3] wHgsto] A, Feldh A= 4 T Wi 1
et A ARSSEGlaL, BE AYEE ™ $ 12 h ool
gtk Fed W olv] FlE el wet 3
stgict Adel AREE AP dEA 700 nmellA
0D.7} 06 o]glem ojm AT = 1.5 x 10" cell/mL
b=

2.4.2. 1soquercitrin®]| 228 AX| =3t

1.5 x 10" cells/mL A& gkl 35 mLE dfo] g A
Al (No. 9820) ¢l €2 ¥ isoquercitring SE=HE
727 50 uLA A7FEATE 9HolA 30 min b pre-
incubation A1 ¥, BSHAIE rose-bengal (12 uM)
05 mLE 7Fstal a5 % 75 83 5 15 min
b FxAbsA T

FE&de) Fast FrAb= U5 A Zgk 50 cm x
20 cm x 25 cm 2719 AR ¢kel] 20 W 35S 4A
stal, HFSO2HE 5 cm Al AT dgdo] &
Zl :4-0]2_1]& )\]5—]"}-—9 3:]3’4—537,]_ ﬁﬂ%ﬂo] L= > 5
515 mint F& ARSI FAPE 2 5 ke
(post-incubation) A7kl W& A9 Y EE 15
min ZFE 22 700 nmolA T35 (% transmittance) =
FH Stk o] sl AdT @t FFEe] F
7he AT £ kel vtk BE AP 20 T
sFe 2o A asFAATt Isoquercitrin®] #-gHol m|x&=
BR= ORES AH £8 AR A Y T eNE A
9] 50 %7 §8H T AR w5 T8F] vlwskiT)

HE2FL r5°] 31 min® 2 23 H$] £ 1 min ©]U
2 EE A5Y AdeA Adgo] FEEA YRS
Rose-bengalS A7}t FFALE ¢S 499 rose-
bengals A7}5HA] k1l FZRAE RS A= B
HHE- 120 min7HA &= &-dol] 7 €] 0101‘/}11 2= A
AL 33 HHEsto] Hatsait

o
=

P

A 2234 AEEQ] HaCaT A= Dr. Fusenig



o7 FEEL AE KIS 283 35

(German Cancer Research Center, DKFZ) 2 FF
wrol ARgahqith Alszufeke] ARG-E viA](Dulbecco’s
modified Eagle’'s medium, DMEM)+ 10 % fetal bovine
serum (PAA, Austria), 1 % penicillin-streptomycin
(PAA, Austria) = &93ko] ARE3ISIAL, 37 T, 5 %
CO, z7elA Hekshalnt.

2.6. UVB At

96 well plateel] 5 x 10" cells/well® §-2A171 HaCaT
MAEZE PBSE AH3t UVB Crosslinkers ©]-8-54
UVB 400 mJ/cm*E Z2AFSHATE e« 58 5wl
¥ FZE3} isoquercitrin®] ¥ BiR| o] AFL]A F
AHE §F 5 A AZEs<E v skt

27. M=z dEE =3

ME AEELS 3-(4,5-dimethythiazol-2-y1) -2,5-di-
phenytetrazolium bromide (MTT, Sigma, USA) assay
2 =43} e} 2o}l Al 3E 2] mitochondria dehydro-
genase? ES ol&sto] A £84 7RI
MTTE XM n]4E87d formazanS = WFA7|=
o2 AAE formazan®] 2 ARl AE S
CE =

HaCaT Al¥E 96 well plateo|4] 24 h 52+ 37 C, 5
% CO, 20 & wjoFst & UVB (400 mJ/cm”) &
ZAFStY] 7 FREE o7 =55 U isoquercitring A
g3tk AR AE F, 24 h Fet wiekst A|EE PBS
2 AHsa MTT €92 ug/mL)S 371ste] 3 h &<t
HES A7 & A formazans DMSO®] ¢ 570 nm

o4 ZAsc,

AN g} AHA X E A ¢ B RANRES S UE
TOZ 319 100 % 7oz Fol AthHel AE A=
H5 Tt AlEE AHEeHA o2 AL FARES
FIET O shlon, A AEEL the2] A
upe} AAkski )

Z o] S 3

NEAYEE (%) = NE FhEA S3E 100

2.8. MY M=

28.1. HEE M=

dEEe] Azt g o ok e At

[19-21]. Egg PC (2 %, w/v) 2} &% FE2(0.03 % ~

S A 9% e

=AY A 19

5

0.1 %, w/v)< 50 mL &< vet Eekade] g &

EEFS ol HQv I el 3d T (rotary
evaporator) & °]&3lX 7] s LA 7]
Suj7} SatEE Zekas vl A7 gk whel 20
% Alete NS ¥ AR o] & ool 500
rpm O E WHksHY FRA7ITE o] G A dojzl o EFo]
&= o s 72719 wiHEe] HES & F7] &
glass beadS ¥ 253 34715 30 min 3t 7hellEt.

282 BHE 2|ZE M=

Q1 §F 1 el o]sto] vhga) o] Al xst
50 mL &< wheh EEkade] o7 FEE 01 %5 ¥
& 3 egg PCS} Tego®care 450 7+ ThE H]E-(100 :
0,95 : 5,90 : 10, 85 : 15, 80 : 20) & o] 15 mL]
ZEEIF AT F718Me Id THE
o]gato] A A3t ojwf Stz Mo XAt 3
dect ¥ gk A AuE phosphate buffer (1.6
mM NaH,PO, - 2H,0, 9.6 mM Na,HPO, - 12H.0, pH
74) 10 mLZE Fslate] &4 2E2ES AT o]
gA Aozl A BEFe] AR A7E HFLEA &
7] 91384 glass beadE Wil 30 min <t F53 33
715 71elFodh ' Bl S A A g2 o9 >
Z59 dYotAHE FEE2 1.2 um HEE o] &3}
o AAsIR oM, B 2 EF AP HF AH e
0.5 % (w/v)elal, A% FE=2 %+ 01 % (w/v)
= 33tk

29. At 37| £

Gl ZFof] FAbE QA= A7)0 upe}t Bele &%
st=t olwf B TASHI HWH & YAk =gA &
AA= WA A S YR ofuf o] Z#4]
PG o 2 3148 © 4 Einstein-stokes?] S 9]
stof J=ke] A 717 A Al fnk &l Foll Sl
= AR A7)= Yo AR EE ol g3te] )IAATE
A8k 1=417] Otsuka ELS-Z% ©]-8-8ko] 745t
th He-Ne laserg o]&-3te] S48l o dat=a7]+=
FARANS o] geqlty TS dATE S

Conting ©]&at YBEZEE F-5I3lrh

tlo ]
U b oo o rlo o

2101, HEE ZXe8 &3
AE oEF oA 1 mLE H3l 12 um
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20 AL - 0)5
syringe filter (Minisart CA 26 mm) & ©]-&3&}o

A & AH FEES AAS 1 ?
o] EFS] & JMAME} of gk
o]-g3ste] TLAZ F thAl 1 mL2 °ﬂ
23 o BEE HEY & ofgkge] —:&ou% A7 F&
=9 s BAsTY] Al s A7 FEES 20 %

ko] 39l F o] g9 4] 919 BAW WO A
el olgl FulE ARE UVE o] 84l o

Z20) Av] F431991 360 nmelA] SFekedch UVE
o183 Lhe k& Theel vekd 4 (1ol thglsted of

EE9 2ARES AN

Loading efficiency (%) ={( Cp-Cg) / G} x 100 (1)
Cp : 1.2 um syringe filter % 7}t o7
Ce : 20 % oler& ol
Co + A dolE o7

b

=
[
3

oo
v ol
e o

2102 BHd 2|Z2E ZHE =
e B !

A
el o, 0x
ot

oh
- Mo

AC)

ER A gk
o] g5to] 1A
THNE
dolFrh
360 nmell

syringe filter& ©
A FEE=S
YrFe e
ol g-3to] Zub
UVE o] &l o
A e glEEe AW
T3 w2 oy FE29] A%
(360 nm) #tell «]3 ol ¥
&

=
v
ftio
tle

o = >
oo 1o

ot
2
tlo
X
)
o

==
=

djo wfn
1o

S
=2,

Loading efficiency (%) ={ ( T-P)/ T} =100 (2)

LA ol F oful 2%
1.2 um syringe filter&

=4
= 55

p:

2.11.

AzE B4 gxFe
extruderE ARS8t BHJ
Jote =5 ST &Y FEF dgdE
MPa®] $+#-& 1 min 7F 7FS ® 0.08 um =719] 7%
S 74= polycarbonate membraneS £35to] V& %

e 2|EZo| ThH

kel dEete] =), Al 387 Al 1 &, 2012

Elasticity = Jaux x (ro/1p)° (3)
A7 Jaw'e membranes Fet 2]3EFS] S UEL
Wi, ry extrusion & 2EF UAA7], rp= mem-

braned 7|¥ 4715 @I}

2.12. In Vitro TS

NEFI B glaxFo] ofF] FEEL I
e oust avis FeA el 0}7]
diffusion cell& ©]&3ste] I F¥
- T3 Aol ARg-SE FHo] v

A171 ICR outbred albino mice (853,
2 Z&5}od *Fﬁ”}oﬂﬁr AES IH= JJOF Il

£ Alsl(Franz Diffusion Cell)
,\4- =

4 OH Franz

=z

AAE Z AFEEFATE Receptor chamber®l| receptor
phase (HCO-60 : Ethanol : PBS = 2 : 20 : 78
(w/w/w %)) 5 mL& A % Z}?-lv%o] A= Tt
donor 9} receptor phase Atolell 375 YA Z T Y
o] AP T FFFF o8 2EE3T 1 T
2 FABI9 e 4 A5 0.2 mLE donorg &35k T4

¥ 7sk &

phaseE sampling port&

AlZrel] whel vl 3] 0.5 mL2 receptor
gote] AF sk AF A%
52| receptor phaseE receptor chamber®l X3k
th AF T A B & oJF FEE &S UVE o]&31]
360 nmellA 73Rt

h % ﬁé%ﬂr )] WO}O‘L 01131 %%% ook

HéH SEEED

l

715 ol&3to] ot

== 05 mL9 recept
itk Tape strlppmg‘?j% AX & 7_}
R Fag 719E o) g8 AlEaE

2] Tapes} TU3HA A3}t ]

hase®] =]
o] AA #

At 979
] dojxl Al

mN
= 01)11
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R¢ values
PH-6
PH-5
PH-4
PH-3
PH-2
PH-1 0.27
|Cl) |®

Figure 1. TLC chromatogram of P. hydropiper extract and
reference. Eluent system : ethyl acetate : chloroform :
formic acid : distilled water = 8 : 1 : 1 :1 (v/v), D P,
hydropiper extract (ethyl acetate fraction), @ isoquercitrin,
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Figure 2. Reactive oxygen species scavenging activities
of ethyl acetate fraction from P hydropiper extract,
isoquercitrin and reference compounds in Fe’ -EDTA/H,0;
system by luminol-dependent chemiluminescence assay.
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Figure 3. Cellular protective effects of ethyl acetate
fraction from P. hydropiper extract, isoquercitrin and (+)-
a -tocopherol on the rose-bengal sensitized photohemolysis

of human erythrocytes (Control = 31.0 £ 0.30 min)
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Figure 4. Cell viability of P hydropiper extract and
isoquercitrin obtained from P. hydropiper extract.
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Figure 5. Viability of HaCaT cells exposed to different
irradiation intensities of UVB irradiation. Cells were
exposed with UVB irradiation and the cytotoxicity level
was determined by MTT. Blank: no UVB exposure.
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Figure 6. Cell viability effect of P. hydropiper extract
(ethyl acetate fraction) and isoquercitrin on UVB-induced
cell damage in HaCaT cell system. HaCaT cell were
exposed to UVB 400 mJ/cm® and stained with MTT to
show survival cells compared to non-irradiatied group.
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Table 1. Size of Ethosomal Vesicles with Different Concentration of P. hydropiper Extracts in a System Composed of 2

% Lecithin and 20 % Ethanol

Concentration of

0.03 0.04 0.05 0.10
PH extract (%)
£ i £ l
Size of e i T (om) - “ oamserm " b A ey, Y 7
ethosome
Peak Diameter (hm) Std. Dev.
Peak Diameter (nm) Std. Dev.

i o 139 Peak Diameter (nm) Std. Dev. (e Peak Diameter (nm) Std. Dev.
2 200.4 37.1 1 1730  103.4 : 47 121 1 5720  447.0
3 2,953,0 331.0 2 408.3 115.7
4 37,773.2 4,938.1

PH : P. hydropiper L.

Table 2. Vesicle Size and Loading Efficiency of 0.04 % P. hydropiper Extract Loaded Ethosome

0.04 % P. hydropiper extracts loaded ethosome

After 0 week 173.0 £ 1034
Vesicle size (nm)
After 1 week 190.1 + 136.9
Loading efficiency (%) 55.58 + 7.33
90 % 92 %R AY FEE AQA FAtell A AL ARE A7Vt 20 % OHEW S A EES AT 0.03 %,
S Ak a9t vl 2 AoR YERtth 9 & 0.04 %, 0.05 % % 010 %] o7 FZ&°] T =
EoM g} o] A7 FEFE 2 AF<! isoquercitrin 5 AxEPS W I FolM 004 % F FEE TG
S AEst A% Z7he) % (125, 25, 50 ug/mL) oA B A A} A7)7F 2k 173.0 nmzE THEAF &
A E AEE0] 87, 90 B 84 % A Aol thate] - & O] Y3t Y FEE L‘rE‘rLH“E}. 0.10 %] o7 F
AXE B34S YeERAY $HA isoquercitrin®] F-9 Z5 3 o EFS] A9E dEAF FHE YA A=
50 ug/mLe] FEoA AE BEEo] TY T2 o 572.0 nmE YERH oW Az § ohad T e 2
FEEAMET 8 % WA YERd RS opwi: 50 &l ERFY S vERIQlTE 1 2ol 0.03 % 2 0.05 %
ug/mLel A isoquercitrin AFA1 8] Maze] st =448 wt AT AEF Ax T A vl FeHE e <l
33t A2 HAtK(Figure 1). 23207 o7 55 ot EFS A F3tH(Table 1).
3} isoquercitrin AL A FAF Aol A2 et -9 R A Table 2= 0.04 % 1# %%% Sk o EF 4@&
of tgste] & AERE E4S YepdS & 5 Stk &3 o FEE TH AEFS Ax I Ax
(Figure 6). Fdel A A71E F7g st AVJOH & ?MEU] H
4l oPgAS 53 A9E o Uk 0.04 % o
33. 04 FEES XS HES 7 FEE T AEFS 9AF 2715= 1730 £ 1034 nm,
EAEES 5558 + 733 %S FlEieh
3.3.1. IEES| Al :'7| 2 EX 5= A3 T 0.04 % AW FE2E T AEEFS] AAF
AT M ARES e skl WE oEFH F71%= 1901 + 1369 nm=z YER oW 27]¢]) nlE] ¢
< Azxstal o]59] YAt i7l 4 g APS 7yt 2} AA7)17F 98 % Z7Fekdnh ey Q3 Sow Qlap
vl Qleh AdAR 20 % oAwES sk A Hgst B} o BAFEE 5591 Ao} Ha] d4do)
U J2E 893S E<I%ith(data not shown). ©]& )% ok} el El o EEo] HAEYSS o 5 9
HHE O 2 2 AFoA= st R0 ofF FEES ot webs] A 9 Bxel AAst gix 2718 &
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Figure 7. Comparative cumulative amount of P. hydropiper
extracts permeated from ethosome, liposome, hydroethanolic
solution, and distilled water (DW) solution with time during
24 h via mice dorsal skin.
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Figure 8. Penetrated amount of P. hydropiper extracts
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dorsal skin (Tape :
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permeated through skin).
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solution and distilled water (DW) solution after 24 h via
mice dorsal skin.
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Table 3. Composition and Size of Elastic Liposomal Formulations Before and After Extrusion through Polycarbonate

Membrane with a Pore Size of 80 nm

Formulation code F;S/:)W/Vf; ) f}'{fiﬁﬁﬁr Size before extrusion (nm) Size after extrusion (nm)
EL7-1 100 : 0 - 1613 + 1.1 1145 + 91
EL7-2 % :5 - 1832 + 6.2 1854 + 51
EL7-3 90 : 10 - 1216 + 51 1254 + 51
EL"-4 & 15 - %4 £ 61 9%.7 £ 33
EL”-5 80 : 20 - 137.3 + 42 1361 * 16
ELP"-1 100 : 0 10.0 1786 + 16 1789 + 100
ELPY-2 % :5 100 1765 + 6.2 1784 + 01
ELPY-3 90 : 10 100 1729 + 14 1626 + 3.1
ELP"-4 & : 15 100 1055 + 0.7 1046 + 1.2
ELPY-5 80 : 20 100 107.1 + 02 1049 + 26

a) PC : Egg phosphatidylcholine, b) S : Tego®care 450, ¢) EL : Elastic liposomal formulation, d) ELP : P. hydropiper L. loaded

elastic liposomal formulation Values represent Mean + SD (n =

ATk ¥4 2] EE-S Tego®care 450 (A4 A) 7 egg
PCO) v &S thEA 3to] gF v 3P o R A|x5k3]
‘3} Azd FxEL dENL mini extruders ©]-E-5h]
AAA Azt b A3 o] b YA

= Table 3 WERfISITH
W B 2l 2F(EL-) 9 B¢ B 9A7]= EL-L
2 161.3 nm, EL-2+ 1832 nm=% SAHAL, 1 F A
HEA Y] 557t S7HE5 Y7F A7) a4
= Holou XA AAGA A L] v]E-o] 80 1 2091
EL-52] A%+ A 27171 137.3 nmZE YEFRLT 017
sh-E B 2lEFH(ELP-) AdEAdAe
0% (w/w) 7HA+= A A717F 1729 ~ 1789
nmIE THEAF FEjE] A AR 2719 EREE B

A, AMBAAL) S} 15 %9} 20 %) A9
1055 ~ 107.1 nm= YA} A717F 48k A es YEeER)

et
A 710 e Q14E7) ek €
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Figure 10. Changes in size of elastic liposomal formulation
containing P. hydropiper extract during 1 week.
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Table 4. Deformability Index Value of Elastic Liposomal
Formulation

ol3a - &

Formulation code Deformability index

ELP-1 150 £ 1.2
ELP-2 164 + 0.8
ELP-3 136 = 04
ELP-4 53 £01
ELP-5 56 + 0.2
100
£ 80
>
=
% 50
% : I I I l
E j
— 20
0 T T T T
ELP-1 ELP-2 ELP-3 ELP-4 ELP-5
Figure 11. Loading efficiency of elastic liposomal formulations
containing P. hydropiper extract. Mean + SD (n = 3).
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Figure 12. In vitro skin permeation profiles of 1,3-butylene
glycol solution and ELP-1, ELP-2 containing P. hydropiper
extract though ICR albino mouse skin. Mean + SD (n = 3).
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Figure 13. Proportions of permeated amount of 1,3-butylene
glycol solution (P. hydropiper.) and ELP-1, ELP-2
containing P. hydropiper extract through ICR albino mouse
skin after 24 h incubation (Tape: stratum corneum, Skin
: epidermis without stratum corneum plus dermis, Transdermal
. receptor chamber).
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