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Krhe Effects of Polygonum Cuspidatum on the Skin Functions\

Hyun-A Jung, O.M.D., Seok-Seon Roh, O.M.D., Min-Suck Oh, O.M.D.*

Dept. of Oriental Ophthalmology, Otolaryngology & Dermatology, College of Oriental Medicine, Dae-Jeon University
Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Dae-Jeon University*

Objectives :

This study was caried out to investigate the effects of Polygonum cuspidatum extract on severd skin functions including inflammation and wrinkle
formation.

Methods :

To investigate in vitro anti-oxidant activity assay, ethanol extracts of medicinal plants tested by DPPH method. In the next experiment, to investigate
anti-inflammatory test, the RAW 264.7 macrophage cells was cultured using DMEM including the 10% FBS.

To study anti-allergic effect, we blended cultured Human Mast Cells(HMC-1), and then observe TNF-q, IL-8 by ELISA

Results :

Polygonum Cuspidatum extract has the effects of antiinflammation and anti-allergy, which may be due to its inhibitory potentidl on the macrophage
activation. Furthermore, Polygonum Cuspidatum extract has the anti-wrinkle effects through the inhibitory potentidl on the collagnease, elastase and
gelatinase activities.

Conclusions :

The above results suggest that Polygonum Cuspidatum extract could be applicable for improvement of several skin functions.

w words : Polygonum cuspidatum, Anti-oxidant, Anti-inflammation, Anti-allergy, Skin function /
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Table | . List of Medicinal Plants

No. Herbal name Pharmacognostic name
1 EUR S Chebulge Fructus
2 K I Chaenomelis Fructus
3 N = Momordica Cochinchinensis
4 SRR Polygonum Cuspidatum

2) Aot & 717

R B e

gelatinase/collagenase

EnzCheck
EnzCheck
collagen(type 1 from

EERES
assay kit
clastase assay kit, DQ™
bovine skin, flourescein conjugate), DQ™elastin
(from bovine neck ligament, flourescein
conjugate), DQ™ gelatin(from pig skin, fluorescein
conjuate), 1,10-phenanthroline, monohydrate, 1
22  N-Methoxysuccinyl-Ala  -Ala-  Pto-Val-
chloromethylketone(¢]’}  Invitrogen, — USA),
mushroom tyrosinase, NaH:PO,, NayH,POy(¢]/%
Sigma, USA), L-DOPA(Acros organics, Belgium)
£ Aeddt AENG 993, gL, @
A3l A& o Dulbecco’'s MEM, IMDM, FBS,
antibiotic-antimycotic(penicilin G sodium,
streptomycin sulfate, amphotericin B), trypsin-
EDTA(¢]%} Gibco BRL, USA.), sodium bicarbonate,
MTT, lipopolysaccharide, GRIESS reagent, 1,1-
diphenyl-2-picryl-hydrazyl(DPPH), dimethyl sulfoxide,
chloroform, isopropanol(¢]”’¢ Sigma, USA), M-
mlV reverse transcriptase, recombinant RNasin

ribonuclease inhibitor, deoxynucleotide triphosphates

(dNTPs), random hexamer(©]’3 Promega, USA),
HiPi thermostable DNA polymerase, 100bp DNA
ladder marker(¢]’d du]xulo] QH],

easy blue, proprep, westzol(¢]”d Intron, Korea),

Korea),

mouse TNF-a, human TNF-a, mouse IL-6, human
IL-8 ELISA kit(¢]%} Biosource, USA) 5= A48

. A% 717125 rotary evaporator system
(BCHL Swetzerland), inverted microscope (nikon,
Japan), clean bench, incubator(]’} WA z}E},
Korea), CO, ncubator(Forma, USA), ELISA reader
(Bio-TeK, USA), fluorescence microplate reader,
luminoscence microplate reader(©]/d Thermoscientific,
USA), geneAmp PCR System, spectrophotometer
(©] Beckman, USA), pH meter(Istek, Korea),
Refrigerated ~ Microcentrifuge(3rd 242,
electrophoresis System(Hoefer, USA) &2 A&

33

Korea),

(1) Collagenase &4 A =4

Collagenase &7 A2 EnzCheck Gelatinase
/Collagenase assay kit (invitrogen E12055)% AR
319901, substrate = DQ™ collagen, type 1 from
o3t &
Aot on, Ml Fe®E 1,10-phenanthroline
monohydrate & AF8-319]

bovine skin, flourescein conjugate-g-

(2) Elastase ¥4 A =4

Elastase &/ A2 EnzCheck Elastase assay
kit(invitrogen E12056)% A}8-3}%1C.1, substrate
=& DQ™

flourescein conjugates ©]-83) H7}3l3 o,

elastin, from bovine neck ligament,
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Aoz 2= N-Methoxysuccinyl-Ala-Ala-Pto-
Val-chloromethylketone & AF8-3}

o

(3) Gelatinase &/ A& =

Gelatinase 4 A48 EnzCheck Gelatinase/
Collagenase assay kit (Invitrogen E12055)& A}

23} o, substrate® = DQ™ gelatin from pig
2] %7 ]'O}')\/\—‘D:"/
POzt o 2= 1,10-phenanthroline monohydrate
5 pg/miE AHE-3EA

skin, fluorescein conjugates ©|-83

(4) MMP-1, MMP-3 §-#17} el %3
AN Zo) Mg F A S
o] || &= QA folAl %

471 10
3 (human fibroblast
cel)Z trypsin-EDTAZ AHg] 3, 1x10° cells/né
9 Fx® A7 60 m dishel] ol 90%
BEIA A WA wsiith. @3] A
74e) Al %2 DMEMO.E Al Eu kel wA 8l
Oﬂ ge 2 gAe A E4-E S0ppmI 10ppme]
T2 7}ale] 24X 7159 A AelEldth PESE
Zﬂ o]} MHste] zHES= FBSE ¢HAs] A|A
st AlE7} nhEA] e F 9] PBSE 7}6‘}04
UVE 20my % 2 5 AR5 A2
75 FANE AFe RTPCRES ngo}
S tHTable 1I).

Table 1. Nucleotide Sequence of the Primers

Primer Sequence
MMP-1 Sﬁ'znse 5/—cga tct atg gat cca ggt ta—S/
Anti-sense 5'ctt ctt tgg act cac acc at-3
MMP3 Sﬁ'znse 5 -/cag agg aaa tga ggt acg ag-/S
Anti-sense 5'-ccc aaa ttc ttc aaa aac ag-3

?) SAslE AN

- o

FollehEE 50 pg/miP 50 pe/mlE 3|2 E
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APEA 50 pol JHER 3¢ 410M 11-
diphenyl—Z-picrymyrazyl(DPPH)16) solution 450
= 7FeE 7, 518 ol A 10123 S8 =8 S 8151
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(1) NO(Nitric oxide) &4 AAE 4

RAW 264.7 A ATCC number: CRL-2278)
2 o] &3 GRIFSS® o0& NO dAlelx= 23
< AASIT} 10% FBS7F A 71e DMEMO 2 A
wjoFet RAW 264.7 cell-& 96 well platec] 2x10°
cells/mi9] == seedingdte] 5% CO, incubator
o| A 24A|17F viFskiT). MRS A At FBS free
media® 12X 7} starvationr]) 71 3, Ao 3418k 2
HEEE 50 pg/wi¥ 10 pg/mie] sz 7l 158
7+ Aelaksitt. LPS(Lipopolysaccharide) & 0.5 ug/
nee] FEE 7}ate] 16A17F wget 3, FEAE
100 u% A8 96 well plateol] %713, GRIESS
reagentE 100 g% 74| AF-&oA 1583 W
A7]11, ELISA reader® 540 mmel| 49 EFEE
33k

(2) IL-18, TNF-a §-A7} W 23

MonolayerZ #4138 RAW 2647 A EZ Hjok
7oA wolfa, 1x10° cells/mie] FE& 8
A7 F 6well dishol] Hol 90% HEA] %
w7 W FRisich Aol A7kl 2 DMEM
o7 MEHYAE wAEL, e e
AHEZAL dishd SOppmq- 10ppm o En
7¥ate] 1621789 AfBIIet?. ofu] fjxwe
& ARgatslon], & dde] AHed
primer£9] ¢71M¥-2 th33 Zrh(Table M)
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Table IIl. Nucleotide Sequence of the Primers

Primer Sequence
LB Sense 5'-tct ttg aag ttg acg gac cc-3’
Anti-sense 5-agg cca cag gta tt tgt cg-3’
COX2 Sfmse 5/ -tca tgg aag atg cat tgg aa—S/
Anti-sense  5ctg ttg cgg aga aag gag tc-3
GAPDH Sf)nse 5/—acc aca gtc cat gee afc ac—S/
Anti-sense 5'-tcc acc acc ctg ttg ctg ta-3

(3) TNF-q, IL-6 Eu]&F oA =3

10% FCS7k #7bd DMEMO® 7 wjekdt
RAW 2647 cell2 24 well platec] 2x10* cells/
(e FE=& 24 well plated] seeding3dl<] 5% CO:
incubatorell A 24413t HllFality. WA E A8k
g Ao] WiAIEY DMEME 7¥5+e] 124]7) starvationA]
1 &, FBS7} 31716 A 8- DMEMel| 8]4gh 4
HAEA & 10 pg/nle] =2 7l 2087F H A
31, = 05 pg/me] TEE Jleke] 16417
Ll C;l:\} , A%Fq& #3]| ELISA Kit(Biosource,
USA)Z o] &3] TNF-a¢} IL-62 & 2Fals]

Ny

{i
=

10% FBS7} #71d IMDMO=® A Hjeksiw
FBS7} A7b=E|A] &L x| 2 Human mast cell
line?! HMC-1-2 24well plated] 2x10° cells/m2]
&= seedingdle] 5% CO; incubatorol| A 164]
%, starvations F31 HlA|el] 243 4
AL 50 pg/mi 10 peg/mie] w2 7R 15
7 AA7 dark. PMAGOm)S A23187(250
m)E 7keted 24X3F Wk ¥, AEaS A
ELISA KitZ o] 43| TNF-a9} [L-82 & &3}

L
jud)

r-\u: i

5 5320| RENE 22| U 85 A3

ST 300 g5 SR EH7IE o83 100~
200 W41 =272 EHAR F ek ok 3,000
(2} 1:10 weight/volume)& 7}l 543 WYxla)

paper No. 4% AMgs]l IS AAL F,
rotary evaporatori ol g3l st FHEAIATL
557 Qe olug &
EH2(1,000 mﬂ)i L Al A ane(l 000 me)=f
Lo Bujsle] 80% wWEh2 Luf&T} hexane &
o= B39tk Hexane & thA 7+t
fon 1 Ad FH9 3.6 g& AUk
FEAL ] B% WEE olFNe
2 olgsty 94 AZnE(ODS open
chromatography, 60x6cm)& &3l F7H49] &7}

><

r_{

i

o] Fojxon, olo] mef BF 67119 B o= 1}
TR o] T WA HEE 1T g A2rfE

21| 9][High performance liquid chromatography:
Grom-sil 120 ODS-3 CP, 10 ym column(250x4.6
mn) 0.8 mi/min, 85% WEHS]E o] &3t Helat
$a, 1 A¥ antraquinoneF <! emodin(23.47

ng)E AT AlWlA £22 A7) WA AmrtE
2125 (sephadexTM LH-20, 100% #gh2 -&uf7],
150<1 cm)E ol-88t] Eelatsion], 1 Axt 2-
methoxystypandron(5.9 1g)#} emodin-6-O-B-D-glucoside
(21 mg)E ATk o 6¥H HEE =)
Al 2 &2rpE 1] (sephadexTM LH-20, 100% ¥
B2 A o83 F7b BolE AAad
3, 1A% AA) Z2epE7# 8 [Fluofix column
(250x10 mm), 2 mé/min, ©]F7; 70% —100% wek
&, 30min, gradient]Z o|-&3l] 3 GA
3to] @ AE physcion(10.34 mg)& A3 vHFig
1).

T 2E B Ee] 72Ed2 Sigmaitel A
T4 FFA 59} TLC(thin layer chromatography)
2 %53 RfFe Ww ¥ 1H NMR ~HEHE
Hlaate] #elskeith. Hexane 23 37 #4149
80% MgrE S ¥ F thA] 30% ek 8

°
9} chloroform &+ Z}Z} 1,000 mE o] &3}
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S B E AAEk] Witk AdiAe s S
gol 7ek 30% ek & 2 T w5 F
S(BuOH)% & &v] Z+2F 1,000 nlE o
ste] Uitk 1 A3 Scheme 194 Y= 8}

o] Sample 1~8% A %319

A_{E

® o

|

| Polyponum cuspidatum |

Extracted with EtOH > Sample 1

—
Hexane 80% MeOH
0ODS-open column.

| 1 I | 1
ReOD3 ReOD5 ReOD6 ReOD7 30%MeCH  Chloroform

Gelfitration | o g ) v
:1”}[!:]!;!:‘30“ W/ MeOH fm‘m Sample 3
w/100%MeOH
BuOH HO
Sample 4 v M
Re03Se3 Re035e5 ReJ6Se3  Samples ~ Sample2
HPLC Prep HFLC Prep
W /65% MeOH w/B5% MeOH
2-Methoxy— || Emodin—6-0— .
stypandron || 5-D-glucoside | |PH¥scion
¥ v
Sample 5 Sample 6 Sample 7
Fig. 1. Isolation of bioactive compounds from the Polygonum
Cuspidatum.
6 ME S £

RAW 264.7 M| 3EF
2 olgd MITHY o2 A=

(ATCC number: CRL-2278)
H& B71h]

9 FE= 439 TF Malety 20

—
rok

) MEZ =M

RAW 2647 A|EE o] &3] MITHOZ Al
Y& BAG A% A, w3, 2R Y
FEEE S0u/miel N AZEA] vEIE Ao
=

7} A thFig. 2).

= @ ) =] ra
= =} = = =

Survival Rate (% Control)
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1111

Mamardica Pub-ga.urm

0
Termiaalia
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Fig. 2. Cytotoxicity of ethanol extracts of medlcmal plants
on RAW 264.6 cells at 50ug/n¢ determined by
MTT assay.

DPPHY .2 2338t o328 420 gitg)
He 50 pe/miF 10 pg/mie] F=AAA TEA
98.5% 9} 89.6%, B} 21.2% <} 6.1%, EHA} 9.0%
o} 4.0%, “1e)al TARo] 81.1%2F 293%2] gt
FEL B, MRl sHE FEEO 9548 A
o2 B7}19 91} Fig. 3).

03

Absarbance g4

50 10 50 10 50 10 50

10 (ue/mt)

Control b buts . sinensis M.cockinchinensis P
Fig. 3. Radical scavenging activities of ethanol extracts
of medicinal plants determined by DPPH assay.
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Sample - - 5 10 - - 50 10 - - 50 10 - - 50 10 (ug/m))
T. chebula C. sineasis M. cochinchinensis P. cuspidatum

Fig. 4. Effects of ethanol extracts of medicinal plants
on nitric oxide synthesis in RAW 264.7 cells.

(2) TNF-q, IL-1B, IL-6 2 COX2 §AA 4
]E’ﬂ

12
2
2,

SAT FEEL 50 pg/miolA LPSe A=E
ol RAW 2647 AEox o] F7)E]=
TNF-q, IL-13, 1L-6 2 COX-2 §AAte] W&

Z+z} 33.6%, 60.0%, 92.3%, 75.3% <A|A1F L

CTL IPs 50 10 50 10 50 10 50 10 (pg/me)

T chebula C. sinensis M cochiachinensis P.cuspidatum
Fig. 5. Effects of ethanol extracts of medicinal plant
on the mRNA levels of TNF-q, IL-13, IL-6
and COX-2 in the cultured RAW 264.7 cells
by RT-PCR.

(3) TNF-a #u]% <A
LPSe] A& wlol RAW 264.7 A Xol| A 3+
&= TNF-aof] "R FaS F713k 23, 714,

2o, BHA 9 AT FE2EL 50 uy/ntd] F

To|A Z4zt 7.4%, -153%, -15/1%, 31.4% A
Zt}(Fig. 6).

LPS = + + -+ + = + + = + +

Sample — - 50 - - 50 - - 50 - - 50 (uz/me)

Fig. 6. Effects of ethanol extracts of médicinal plants
on TNF-a production in RAW 264.7 cells
determined by ELISA.

4) gee27] 23

(1) IL-8 &H] g A

IAT FEES PMAS A231879] Ao €]
& HMC-1 AlEoA A== IL-8E 50 pg/md
oA 875% AN ZTHFig. 7).

2500

2000
g -
® 1500
&
@
;‘ﬂ 1000
500
0
LPS = + + + 4 +
Sample - = 50 50 50 50 (us/me)
(a) (B) © (D)

Fig. 7. Effects of ethanol extracts of medicinal plants
on IL-8 production at 50ug/m¢ in HMC-1 cells
determined by ELISA.

(A) Terminalia Chebula (B} Chaenomeles Sinensis (C)
Momordica Cochinchinensis (D) Polygonum Cuspidatum.

2) TNF-a #1]% <A

TAT FEEL PMAS A231879] Ap=o) €]
& HMC-1 Al ZolA ABAE = TNF-oE 50 ug/
nlolA 41.5% <A A7 T} (Fig. 8).
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2500 T
2 2000
= 1500
& 1000
500
0
LPS = + + + + e
Sample - - 50 50 50 50 (ua/mb)
(A) B) ©) D)

Fig. 8. Effects of ethanol extracts of medicinal plants on
TNF-a production at 50ug/m¢ in HMC-1 cells
determined by ELISA.

(A) Terminalia Chebula (B) Chaenomeles Sinensis (C)
Momordica Cochinchinensis (D) Polygonum Cuspidatum.

(1) Collagenase &4 A
7¥A, wat, ErE)

i

Fluorescence

Subslratoe & + + 3 ey A F & * + o+ + o+ + o

Enzyme - + + 4+ + 4+ + o+ 4+ 4+ 4+ o+ + o+ 4

Sample - - 05005100 50 10 100 50 10 100 50 10 100 50 10
PosCTL 7. chebula C. sinensis M. cochinehinensis F.cuspidatum

Fig. 9. Effects of ethanol extracts of medicinal plants on
collagenase activities determined by ELISA assay.

S I o= elastase 4 A
A3t E €248 g9l g,

80

Samplc = = 0.1mM 100 50 25 10
Poa.CTL P.cuspidatum

Fig. 10. Effects of ethanol extracts of Polygonum Cuspidatum
on elastase activities determined by ELISA assay.

(3) Gelatinase &4 <A
IAT FEES QYR gelatinase 4
3} 1

o s
A3 s oETYE 29

Sample - - 0.5 0.05 100 50 25

Fig. 11. Effects of ethanol extracts of Polygonum Cuspidatum
on gelatinase activities determined by ELISA

assay.

i

= -1
RT-PCR A#} 34T FE5ES A9 Aot
Al Z(human fibroblast cell)7} #Fe]A1e] =}
o7 F7bsl= MMP-17 MMP-3 E8& F%
o)EH o2 A AIF T} (Fig. 12).



CTL. LIPS 50
P cuspidatimn
Fig. 12. Effects of ethanol extract of Polygonum Cuspidatum
on the mRNA levels of MMP-1 and 3 in the
cultured human fibroblast cells stimulated by
ultraviolet.
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2uy ©e 2Ed ax <
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-
Sample 4 ©A] TAT #2ET 4418 F3e

B AAEE 1) o] 2EEES BT ¥
T ENE HY
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Sample 30] BAT FEEH} JH3
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PR SO SN BECRRE ST (s
Hiye = st sletl, BlEo] v s ed%
of elaf [, Bih Fo] FEERRl W
9] Himel dallAlz .

33 (Polygonum Cuspidatum) "% 2515k
Yol AR dggrEol glow, <AEME > A
moll M 11 E71E et R 1 HEE
ey et vEEo] led”?, g g
TEHC2 Pitstar g, ghtahg, ghalola]aztg,
Y& Ao} 2h4- 5ol el om", emodin, physcion,
chrysophanol, quercitrin, malic acid, citric acid,
resveratrol, piceid 5¢| 3ol Ao R
wyggonh E3) iﬂ:@% anthraquinone--

=49 319 emodine §Aal A, gl zz}

&, tyrosine kinaseA|E7d, HHAIA A LA
4 g,
F %"31 Zl& =]
. =5 %9, NO A4
Al 8t COX2 24 ‘%ﬁﬂ , 7&"&‘3}0131*01] 2l
o]#2 &% ¥ streptococcus mutans &
S ot i{ﬂrm, #4449 ‘”Zﬂ;‘iﬂrﬁ Eoﬂ ﬂ4

A

U

B
<,
!
%S,
s
PRI
lo
HU
L e O—u 0°"

ofell Azh= wFAgI FE NI At

= BAEES ol st oqa Aot 3
#¢ 230dd F Aol %98 A, wt,
U, THT FEEL ﬂh}oi AEEHS
YA 7, Guse, 993 dLe 2] LHE
Hgse] 3% 5 NN A3 $E BARE,
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