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Wound Healing—Enhancing and Anti-inflammatory effects of five Korean

Traditional Herbal Medicines, JeongYang-dan

Ga-Young Cho’, Ho-Sik Rho, , Eun-Joo Kim, Eun-Jeong Moon, Ji-Seong Kim, Hye-Yoon Park,
Duck-Hee Kim, Han-Gon Kim
Skin Research Institute, AMOREPACIFIC CORPORATION/R&D CENTER’

Objectives : The aim of the present study is to evaluate the wound healing-enhancing and
anti-inflammatory effects of Pinus densiflora, Cornus officinalis, Zingiber officinale, Ganoderma
Japonicum and Scutellaria baikalensison human keratinocyte, HaCaT cells.

Methods @ We adopted in vitro wound healing assay to measure the proliferation—and
migration—enhancing effects in HaCaT cells. The expressions of cytokine genes were measured in
HaCaT cells using real-time PCR analysis.

Results : The extracts of Pinus densiflora, Comnus officinalis, Zingiber officinale, Ganoderma
Japonicum and Scutellaria baikalensis enhanced the proliferation and migration of HaCaTcells. The
expression of keratinocyte growth factor receptor(FGFR2-IIIb) gene was also induced. The
extracts inhibited iNOS, IL-18 and TNF-a gene expression.

Conclusions : The extract of PFinus densiflora,Cornus officinalis,Zingiber officinale,Ganoderma
Japonicum and Scutellaria batkalensis has wound healing-enhancing effects and anti-inflammatory
effects.

key words : Pinus densiflora, Comus officinalis, Zingiber officinale, Ganoderma japonicum,

Scutellaria baikalensis, HaCaT keratinocytes, wound healing, anti-inflammation
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HaCaT+: 10% (v/v) FBS, #HlU4@ 100U/ml
9 2ERAEnto]Al 100ug/mle] FAAE E£&3}
£ DMEM HIXE ARgste] AfAAA 37T,
5% CO3 a2 2% FEAXEIA b
Fatgdch. F(Wel) 7 15x10° s=2 FHd
HaCaTA 29| FBS7} £315A4] 9 ujA| 2 34]
H FA HIAAC o]F 7 oA FEES
10ppm HE2 2X)2F B¢ AAF3 1ug/mle)
TEE LPSE H7bste] 8AF FeF 371 Wi
3t4th. Total RNAE TRIzoITM(GIBCO BRL,
MD, USA)& AH&3te F&3Axn -80TolA
H#sth

<Table 1> Primer sequence required for PCR

% RNA 1ugs 50mM E#)2-HCl(Tris-HCl,
H 83), 75mM KCl, 3mM MgCl, 0.IMDTT,
10mMdNTP, 40/l RNase A8jA7} &4
HHAL vhg ekE 9 25plo] ¥ 05ug/ml 23
A(dThed Zeholm el 2004 SuperScript 1I
(GiboBRL)®] HHAl $HEALE 78l 42T
oM 1AIZF REEAIFTE o] F AAAL wkg g
25WE AmpliTag DNA F%&4:(0.04U, Perkin
Shelton, CT), 50mM E& (pH
8.3), 0.256mg/ml $EH LR 3mM MgCl,
0.25mMdNTPs, SYBR 1@ 1] 1/50,000 &4}
(Molecular Probes, Eugene, OR)¢] &% PCR
W 5ol 5010 433, 10uMe] ZatolHE A
7beled Q4TOIA 30%, 53CAIM 30%, 72Tl A
€ AllEE Aol EE s

Z4dAd  mRNA #HEE&  clojrlo]F e
(ICycler) AZEHoE o|&3le] SYBR 1 |
R wsls SRFgoIN BEAsAY. Zze
ZotolME AAXNE &% 2 4594 715S
7 E24E #A3te wE SCIF =EE5S
Ed2 Ao Zzte] @riNdge )
Table 13 2. ¥ E&EF & GAPDH
(glyceraldehyde3-phos-phate dehydrogenase)
£ AHESte fRAe] FFH 9d 58 By
a3ttt

Elmer,

. Denaturation Annealing Extension
Gene . Size
N Primer sequence (bp) Temp. Temp. Temp.
ame
() (C) (C)
5" -ATC CCA TCA CCA TCT TCC AG-3'
GAPDH 579 94 58 72
5" -CCT GCT TCA CCA CCT TCT TG -3’
5" -ATG TCC GAA GCA AAC ATC AC -3
iNOS 401 94 58 72
5 -TAA TGT CCA GGA AGT AGG TG -3’
IL1-B | 5 -TGC AGA GTTCCC CAA CTG GTA CAT C -3’ 387 94 58 72
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5" -GTG CTG CCT AAT GTC CCC TTG AAT C -3'
5’ -CCT GTA GCC CAC GTC GTA GC -3'
TNF-a 374 94 58 72
5" -TTG ACC TCA GCG CTG AGT TG -3'
FGFR2 | 5 -ACT CGG GGA TAA ATA GTT CCA A-3
, 357 94 60 70
~IIb |5  —CCT TAC ATA TAT ATT CCC CAG CAT-3'
LPSZ fxd Adad o AXF 2d(n vitro m. 2 7
cell line model)ol A, HHAE 4 F AZF7
=93 aeEM B ] . )
SHA AZH E 1 gaq e 5 B F329 N

AqA Fad &&= F
sEEIME dF

sted AF AMEET 9,,‘\%3 iNOS, IL-1B ¥
TNF-a2] mRNA % =3

iNOS, IL-1B % &
(lipopolysaccharide, IPS)Z #=¥ EFHHS<
A et ddEHe fRAeH, B AgddA
= 9% 4 oJX}(pr01nﬂammatory mediator)
NOst #dd 949 iNOSe & v dFad
QA IL-189 TNF-a fF3xte] W&o nlX]
© A -%%%94 ETHE Yolr7] 93t
RT-PCR #4& A&, 72t PCR A&
GAPDH®l Wﬁ}"q Agstatgnt. ddz 24
X (one-way ANOVA)9l o] Tukey HSD
AFE AZ(post hoc test)oll &3 FoFELe
#xP<0,01, *P<0.05 th¥] LPS + ¥oZ Yehj
Atk
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Pinus
densiflora

Cornus
officinalis

Zingiber
officinale

Ganoderma

Japonicum

Scutellaria

baikalensis

[Figure 1] The wound healing-enhancing effects

of Pinus densiflora, Cornus officinalis, Zingiber

officinale, Ganoderma japonicum and Scutellaria
baikalensis extracts

Control

Cornus
officinalis

Cornus officinalis
steamed with liquor

Zingiber officinale

Stir—baked
Zingiber officinale

Control

Ganoderma japonicum

Ganoderma japonicum
steamed with liquor

Scutellaria baikalensis

Scutellaria baikalensis
boiled with liquor

[Figure 2] The wound healing—enhancing effects
of processed herbal medicine extracts
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24 h

Control

Cornus
officinalis

10ppm
Stir-baked

Zingiber officinale

10ppm
Cornus officinalis
steamed with liquor
10ppm
Ganoderma japonicum
steamed with liquor
10ppm
Scutellaria baikalensis
boiled with liquor
10 ppm

Complex treatment

1 ppm

Complex treatment

10 ppm

[Figure 3] The wound healing~ enhancmg effects
of processed herbal medicine extract complex

2. RT-PCR £4& $& @49 4% &
3% XA 229 Y95 &% £ A2 A
Az 784 fE &3 g

LPSE =" Ag# W 9% 2d(n vitro
inflammation model)olA, F=AE QAL

iNOS, IL-18 ¥ TNF-a¢] mRNA %4& =43
23}, LPSE AZ3A & MEd Hs LPS
A2 AEEL A7 FHAE B wdHY
om, @k FEE A iNOS9 IL-18,
TNF-a #3228 ZsHA dAs e £
XA 7 sk F2EL dA AFE F&
220 o fHold &£%& JelthFigure 4).
EE, ok F2E0] AFFHAE 44AA
&4 (FGFR2-Mb) #F4d#te] 4@ fxo n)
e B3E AA% A, dobA FE2EL A
A @ dxed vlwste oA FEE
AL B ZEINAE AR F84)

mlo



(FGFR2-1Ib) fA=te] wrd o] HA ©€-59
15 9 vHFigure 5).

iNOS

Oen-processed  ®Pracesse

Relariwvity (fola)

Comral LS lerm Seutellariy

f amcun balkalensis

Otlon-praceszed  WProcssed

7

Cofeal LIPS Pims  Carmis
densiflora cficingliz of

TNF ¢

ONon-processed  ®Prosessed

Relativity (fold)

Comtrel  LPS Piauz  Cormns  Zingiber Ganedernia Sewrellaria
densiflra officinaliz officinale  Joponicum haflilensi

[Figure 4] iNOS, IL-18 and TNF-a mRNA
expressions on LPS-induced inflammation model

FGFR2-1b

Oton-processed WPy

Realativity 1 fs

Comrol Finuz Cornus ¢
densiflora officinaliz  officingls

Ganederma  Sewellaria
Japemicun  bailalensis

[Figure 5] Keratinocyte growth factor receptor
(FGFR2-TIIb) gene expression of processed and
non-processed extracts
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g R AHEEeH &8 Ho wAd

delst Ao Ae AR + Ao %94.@_@
ol dFEol Uk B, Mol ARS A
B, 8, (i, B89 B8 AT A

4 %) (Ganoderma japonicum, G.ucidum)E &
x3517), 3tEl8), 4, ¥ 559 7Hta
BaEdoh AFL K, O, M f Bl AR
U 53 LT, Mig&ste &8 7
ik,

A7& 79 Zingiber officinale®] ¥el&

& 7te71e M, L, B, ol AZsk EhE

£ Egkm, BfbEsle 85 71 gle
tﬂ g9 a3, Uvel A Fa54A &a312),
B3 e EBE AL Aoz Bus
33 (Scutellaria baikalensis)& &, KB, 4, /I
B, O B, W o AZsk whh, ki, BB
B 2 BFERRse £%s /K9 9 *ﬂi
g4 5%, Fsl4), Idh), Y6 &2 F
Adgan 712 246 Ru=di o= %*%oﬂ
kst &4 Aiol $EHA S-S AT

Abf(Cornus  officinalis)™ ¥k, T, s
FFE, wRE, BaimEene a5 7HAa Jle
W ol FHE FRE Aoz BIAHATHO).
g, ok&AES] TA(EHDE
ste] AAE FHEAE FOoEA A B A
A& dsAIle Aoke(BigERmeY. 54
& ZAAATIAY, A Y BE, Y TR,
Aol BE #HIPAQF FAES Hs AU, NA
u, B FAY, B gAY g7 #8E F
Pk, A9 WYY 48 =9, dAE HE
2y, FNE dAF AA BxAss F
A FEo2M HEAgrt F=x4 Yo A
EA e AEH, A 4 F59 TA 44
of wal AF HERATE Yi oA I

mru1

shto|2o] A
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A8 2e S{ALE 74 A dag A2
FeNNAY 54& Bstd N5 aFE F
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ueby $4, 3, A, A5h, A% &
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A TS BF3o Bk 3HHA 24 A

—

$4, A5d, %4, 94 Ex G239 4% 3
34 2 3 47

TAYOE /BY T 28 $F W5k 5
A

“FU-EFE TRAX ;qa
TEE gsta, AAYPAE
AAAA 44 (FGFR2-TIb) F-Aze] 2@
& 298 #9849t 53 LPSE d4%F8 &
A AXEAAN GFBAEARY] 2E H=E
Z33te] %A FEEY FYF aHE F9
stk

4823, 7 dod FEEL AYsA Fe
gzl Hls] FAXE ZAst Azt EFor
F3HA FUlelled, IAS APAe Wt
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