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The effects of Danggwisusan on restoration ability in wound induced animal models

Ji Won Bak#, Boo Yong Sim, Dong Hee Kim'

Department of Pathology, College of Oriental Medicine, Daejeon University

ABSTRACT

Objectives : The purpose of this study was verification of the restoration ability effect of Danggwisusan
extract(DG) in wound induced Rat.

Methods : It needed to make a scar(around 2 X 2cr) on the top of the fascia in the back of the rats and then
the rats were divided into 4groups(n=6). Control was not treated at all, where as DG was orally medicated DG,
Terra was percutaneously applied Terramycin, and DG + Terra was both orally medicated DG and percutaneously
applied Terramycin per day for three weeks,

Results : 93% or higher cell viability was observed in all tested groups from 1, 10, 100 ug/m¢ in RAW
264.7cells, The DG decreased NO and cytokine production activity dose dependently, The production of IL—1p3,
IL-6 and TNF—a were decreased by 46%, 46% and 40% in DG treated 100 ug/ml. The size of wound was
significantly decreasing in DG, Terra, DG + Terra, WBC was significantly reduced in DG and DG + Terra,
Monocyte was significantly reduced in DG, Terra and DG + Terra, Neutrophil was also reduced in DG, DG +
Terra but not meaningless, The mRNA expression of MMP—1 was significantly reduced in Terra, MMP—-2 was
significantly reduced in DG, Terra, DG + Terra, and MMP—-9 was significantly reduced in DG + Terra,
Conclusions : According to the results, we thought that DG showed anti—inflammatory activities on the RAW
264.7cells in mouse macrophage and in adult rat wound., Moreover, the progress of recovery was found
visually, heamatologically, genetically and histopathologically, In conclusion, it could be thought that DG has
effect on the treating of wound,
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Table 1. The Prescription of DG

Herbal medicine name Pharmacognostic name Weight(g)
HiFE Angelicae Radix 6
[Z3¥N Caesalpiniae Lignum 4
5 g Linderae Radix 4
FRAEE Paeoniae Radix Rubra 4
BT Cyperi Rhizoma 4
B A= Persicae Semen 3
#L 16 Carthami Flos 3
H & Glycyrrhizae Radix et Rhizoma 2
A Cinnamomi Ramulus 2

Total amount 32

2. 5% ¥ A2

Aol AMgE AL 7 65732 Wistar Rat (170-200g)
& EEkutol(Korea)AtollAl st AEstact FE

2779 AAVNE JHRIWEA &35 AlFeH, A FU7A
it TPAR(ERFEY, Korea)& 358kl ANy 4folshdA
B2 FE5| gttt & ARSAY 272 conventional
system@ 2 22 + 2C, 14 F 12472 200-300 LuxZ
2Ysia, 1247k BE 9 syt B Age A
FEAERE Y959 SAGEEAE HYs SQAWs -
DJUARB 2013-027)& 4ol FEIEEZ ] oAt ¥
shct, dut AHE9 ke WS £ ohed 2t
(Table 2).

Table 2. The Components of Normal Diet

Components Percentage(%)
Crude protein 20.0
Crude fat 4.5
Crude fiber 6.0
Crude calcium oxide 7.0
Calcium 0.5
Phosphorus 1.0
Total amount 39.0

3. Aok @ 77

ARgE RS dulbecco's modified eagle's medium (DMEM
. Gibco BRL Co., U.S.A.), $8jol&A (fetal bovine serum:
FBS, Invitrogen Co., U.S.A.), lipopolysaccharide (LPS
. Sigma Co., U.S.A.), cell viability assay kit (Daeillab
detection kit
Biotechnology, Korea), penicillin (Hyclone, Co., U.S.A.),

sevice, Korea), nitric oxide (Intron
mouse cytokine milliplex map immunoassay kit
(Millipore Co., U.S.A.), total RNA prep kit (Intronbio.,
Korea), terramycin(PT, Pfizer., Indonesis)2 AME5IEoH,
7171 rotary vacuum evaporator (Biichi B—480 Co.,
Switzerland), freeze dryer (EYELA FDU—540 Co., Japan),
ELISA reader (Molecular Devices Co., U.S.A.), Luminex
(Millipore Co., U.S.A.), PCR machine (Thermal Dynamic.,
U.S.A), Digimatic Caliper (Mitutoyo, Japan), F3EZ0
A FHL @BFATNYE=(Jeonju, Korea)olld T3}

o] ARE-3HAT.

4, N8 F&
DG 23] 80% F7(CoHs0H) 1000 mi& Yl 3AIZF E<t

2222 3 o1tle Ao rotary vacuum evaporatoroy Al

ok

N

4 539t 528 89S freeze dryer2 52 AR}
of B 20.09 g& ¥%on, dojxl EL2 2AL dFL

—~

—80C)el A REstEA Ade] wEt BaH FE FHRS
o s|Adste] AMEBHATE,

]

5. NIZ=A 54

=

Raw 264.7 AZLX 96 well platec] 2x10" cells/well2
B8t 2441 ot vtk A= sigdo R wAst
¥, DGE ZHZ 1, 10, 100 (ug/m0)9) FE=& AT]3le] ThA]
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2417 B wiFstaTh wiF & 10 we] WST solutions
H7ete] 7] (37°C, 5% COz)olAl 3083t ¥HEAIFT
ghg & 450 nmoﬂl\'] ELISA reader’|& o|-43] &3x=2 W

e SAT F HEdo i Az AEEs UEeR ¥4
Byt
6. ¥9S &5 A

1) Nitric oxide(NO) &H

NO9 =& Hjdd WO nitric oxide HEZ griess
reagent system= ©]-&35t¢] ZA35}Ht. Raw 264.7 A|ZE
96 well plated] 2x10* cells/well® E33}o] 24A17F St
g & F A2e uigdes wIAEEY DGE 44 1,
10, 100 (ug/m)e] =t LPS 1 ug/me) S=2 Hejste]
THA] 24A4)17F ot wjoksldct N1 bufferﬁ} N2 bufferg z}
ZF 1087F ¥ & 540 mmoll A &% ZA3ltt. Nitrite
standard®] s&=H FEIAS Ol%ﬁ‘fc’fl HH%*"—‘H NO =&
AAske

2) Cytokine MAMZF =X

Raw 264.7 cells2 12 well plateso] 2x10° cells/m¢9]
TE=E EFolar, 24A17F B9 wiekst &, DGE 1, 10, 100
(ug/m0)e] F=2 A8k, LPS 1 ug/miS ATt 24
A7t St wijF ot & A|ZujFHS A5k uljkHe] SR
IL-18, IL—-6, TNF—aZ custom—made 4—plex cytokine
Milliplex panelZ |-t Z43st3ich,

E‘Im

RO

vFA(EYE 05 mf + FE 0.1m)S o835t RatES o}
gt 3, wiREE) Y DR E Aol AR itk AR H b
2E ‘?——l’%ﬁ TR 5% F, FFE 7|E0E 184 BFF
oo 2 x 2 ai O WAL Fr|E AEAG a8 ol
olgste] WEE 9 YA A|ASI FS SISk
AYEE AAXFE 8 Controlit, DGY £33t DG, Hl
ghato] Al(Oxytetracycline HCL 5mg + Polymaxin B Sulfate
10000 I.U)& AA|$t Terrawt, DGE FoI3ta H|2tulo|Al&
A AXE DG+ TerramtC 8 £ 43802 Yr1(n=6),
Zr AlolAle) g ut2jA 485ttt

nmuﬁ.

FU

=

e FE T 3 ohRERE 2E 22 33 ARAol
£ st9a, DG DG + Terrawt DGE 357 wiY 13
2m0 (200mg/kg)® 24 10A]o| A+FS sttt Terrawtdt
DG+Terra$0ﬂb glgujolAle FAF 9 § 12 Zofke 2%_]
F7), & F 2%, 3F %?lfi 3Y F712 ol &8l
=Z shgth. DGRAFS 135 49 A 60kgoﬂ 13] To:]
FoR sha, PSOETH 4L ARE uhea HF 30z
2 7|Este] AEstalnh A AE 1 F 1Y, 49, 8¢,
1Y, 159, 199, 22¢9 & 3%F%t Digimatic Caliperg 9|
&3to] &4 BAAESA

o9l vA= 9 57

9. Y Yl A& B HIANE

AF 28 T etherZ w3 AejollA A% AAHS ol
slof @A, HY F AN ALojsiaTic] BA o
Foiel & MET, WAT 5 TFT, 9NT, YEIE 243
AL, YA A2 AofA 3087 23 F 3,000 rpmollA]
1587 94 sty @3S Reaign. £2d 8%¥S 7
I I1~13, IL-6, TNF—a+ custom—made 6-plex cytokine
Milliplex panel ©]-&3}%] Luminex® %3}t

g
o

10, RNA ¥2] ¥ RT-PCR ¥4

o) iy AR W Y AE SA)
#18) RT-PCRE Agelsich, £ # 222g 5242 H

ZAS F3le] total RNA prep kitS o]-&3te] RNAS &=
&3tk GAHAF vSe 2&3F RNAE RT premix kit<)
mixtureE AMEStS first—strand ¢cDNAZ 3dHAISHE oM,
M-MLV RTE EZA4IAZ & @0l 4=H cDNAE At
23}tk RT-PCRE DNA polymerase 1U/tubeo] 250
mM dNTPs mix, RT buffer (10 mM Tris—HCl, pH 9.0,
30 mM KCI, 1.5 mM MHCl)E Z§3t mixtureo] 2z A
Z3} primerE Y3 PCRZ Ald¥slgct, MMP-12 55T
A 28, 95ColA 108, 60ColA 15%, MMP-22 61T
A 28, 95CoA 108, 60ColA 156%, MMP-9& 57T
A 28, 95TolA 10&, 60TolA 15%, GAPDH+ 57Tl
A 28, 95TAA 108, 60TlA 15% &<t ZF 30 cycles
z722 PCRE 313l en, AH8H primer & ofgfjel 7
tHTable 3). 1% agarose gelol A719%F & FAALEHY
oHE UVE #FYste] ZF IFEE bandE 0I5t RNA
TES Yeh i

Table 3. The sequences of primers in used this study.

Primer F/R Sequences

F GAG ACG TGG ACC GAC AAC AG
MMP-1

R AGG CCC ATA TAA AGC CTG GA

F TGG CGA GTA CTG CAA GTT CC
MMP-2

R GTA AGA GGT GCC CTG GAA GC

F CCT GCA GTG CCC TTG AAC TA
MMP-9

R TCC AAC AAG AAA GGA CAG CG

F GTT ACC AGG GCT GCC TTC TC
GAPDH

R CAC CCC ATT TGA TGT TAG CG

Y FE F 74 4EZ U2 AW Y Pnzze
10% 34 E2Eo] 48X7F TAst] R0 g 24
Se s2t SERN 1247 $AF 5 24 Y DHAL
@A AA AT, 220l B4 3 60%ANE 100% &

o o|2V|7HA] FE A S22 Y4351, xyleneo]| &
S Az o gt E8S AFska. AlfE £
& ¥bd7] (microtome)E ©|&€3l 3~4 wm FAZ FHLS T+

Eo] & bl 9 @43 AX S hematoxylinedt
eosin (H&E) @M AAste Feran|ZdolA Tz L AL
7 2 st



1

58 KRS FE

12, SAA=

AlY A= A Aak= SPSS 11,02] unpaired student's
T—test @ ANOVA testE ARMEste] BAAE st¥ed p <
0.05, p € 0.01 ¥ p <0.001 NN FI4E HAsI

4 3
1. Az 54
RAW 264.7 Az Az Q2L 4% 23, gz
100.0 + 1,0%% UeEiE of, DG T 1, 10, 100 (ug/
nl) ¥=olA 105.5 + 3.1%, 98.4 + 3.5%, 93.4 + 2.1%2]
Mz BE2&S Yy ickFig. 1).
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Fig. 1. Cell viability of DG extract in Raw 264.7 cells. The results
were expressed as mean * SD.

2. ¥4

olN

a5l uA
1) Total Nitric oxide(NO) 440l O|Xl= &t
G EoZ9 NO HAZHS xS 100 + 2.7%= UEt
We uﬂ AL 36.8 + 2.6%, DG Foli+ 1, 10, 100
(ug/mo) FE=olA 957 + 1.2%, 93.7 + 1.1%, 86.1 + 2.5%
2 Yeht, FEolEFQd A9t 100 ug/ml FEONA 24
9= (7 p €0.01) FAZ YA (Fig. 2).
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Fig. 2. Effects of DG extract on NO production in LPS—stimulated
Raw 264.7 cells. Cells were treated with LPS (1 pg/md) and 1,
10, 100 (ug/m@) of DG for 24 hours. The results are expressed as
mean * SD (Significance of results,  p ¢ 0.01).

2) IL=15 M40 o|xl= %“'?J

DG9 IL-1p BAAHE &4% A3, dizde] 36,9 +£ 2.1
pg/ml, ZAEe] 18.2 £ 1.2 pg/ma, DG BoFL 1, 10, 100
(ug/ml) w=olA 30.2 2.2 pg/ml, 22.0 + 2.4 pg/ml,
19.6 + 1.6 pg/miE L]'E]—L]' ‘CHZ:rL"ﬂ H3| BE FZoA
= ozFoln fo4(" p <0.05, 1 p (001, Ip
< 0.001) 9J& TAE YeRHATHFig. 3).

— Vol, 29 No, 5, 2014

IL-1p produstion (pgiml)
@

-
1]
-

20 L
L]
: I

]

o

Nor con 1 10 100

concentration /sl

Fig. 3. Effects of DG extract on LPS—stimulated IL—13 production
in Raw 264.7 cells. Cells were treated with LPS (1 pg/m) and 1,
10, 100 (ug/mg) of DG for 24 hours. The results are expressed, as

mean * S.D (Significance of results, p ¢ 0.05, p <001, p
{ 0.001).

3) IL-6 Mol o|xl= SF

DGY IL-6 AAZFS &3 ZAd, dizdo] 8779.2 +

651.1 pg/m¢, AATo] 2.8+1.6 pg/ml, DG FALL 1,
10, 100 (ug/m) E=olA 3626.2 + 382.3 pg/ml, 4851.0
+ 610.4 pg/ml, 4727.7 + 449.7 pg/mE e}, thrTo|
Hg) BE ETold Fw EHo|m 4T 1 p < 0,01,

C 1 p <0.001) = AAE YERYATHFig. 4).
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Fig. 4. Effects of DG extract on LPS—stimulated IL—6 production in
Raw 264.7 cells. Cells were treated with LPS (1 pg/md) and 1,
10, 100 (ug/mg) of DG for 24 hours, The resuits are expressed as
mean * S.D(Significance of results, o ( 0.01,  p { 0.001).

4) TNF-e 40| 0Xl= g&

DGY TNF—a BAFS A8 dat, gjzFo] 1686.0 +
198.4 pg/ml, BAFTo] 251.6+33.7 pg/ml, DG FoJ2 1,
10, 100 (ug/ml) B=olA 13751 + 88.6 pg/ml, 13417
+92.2 pg/m¢, 1004.5 + 127.8 pg/m= Yeh}t thro|
e i 24 p € 0.05,

© p £0.01) = TAE el ATHFig. 5).
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Fig. 5. Effects of DG extract on LPS—stimulated TNF—a production
in Raw 264.7 cells. Cells were treated with LPS (1 pg/md) and 1,
10, 100 (ug/m) of DG for 24 hours. The resuits are expressed as
mean + S.D (Significance of results, p ¢ 0.05, p ¢ 0.01).
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3. F AFol vA= 9%

Ay T2 T Y WlE AT Z3, Controldt
80%, DG BH7-L 93%, Terra Folat-2 92%, DG + Terra
EdZe 94%9 742 JeRQE, DG, Terra, DG+
Terra FojatollA Z+Z 10Y, 14Y, 17Y, 2144 $94
9= p €0.05, " p<0.01, T p<0.001) FaS e
WAcHTable 3, Fig. 6—A, B).

Table 4. The change of wound size in DG extract and terramycin
groups.

day Control DG Terra DG + Terra
1 100.0 30,5  100.0 225  100.0 +20.6  100.0 % 23.2
4 96,2 + 21.5 95.3 + 22.5 93,7 + 23.0 96.2 + 25.2
7 82.8 + 17.9 69.6 + 22.1 745+ 19.3 63.2 + 17.0
10 52.3 + 5.9 37.9+ 7.2 38,7+ 8.3 32.9 +13.5
14 36,7 + 2.1 141436 149+47 137+6.8
17 24.3 % 3.0 9.3+23" 1044327 99+497
21 19.8 + 7.0 6.7+1.4" 83+18" 62+29

Terra DG + Terra

Fig. 6=A, B. The change of wound size in DG extract and
terramycin  groups. The results were expressed as mean +

S.D.(n=6). (Significance of results, ~ o ¢ 0.05, ~ p { 001, = p{
0.001).

4. Y W AjE7I] 9 HINEY uA] =
¥
1) IL-15 4ol o|xl= &

B9 1L-15 AAHS 54

i

3t 231}, Controle©] 106.0
+ 9.7 pg/m¢, DGZo] 89.1 +£9.5
83,
A

peg/ml, Terraw=©] 85.3
7£99 pg/mﬂi UERS
%94 (1 p<0.05) 9

+ 9.8 pg/ml, DG + Terraw-o]
3, Terrawt®t DG + Terrazo°]
= 25 YehdckFig. 7).

Y mAE FF 59
140
120
T
H
; 80
£
3 w
=
o 4
20
o
Terra 06+ Term

Fig. 6. Effects of DG extract and terramycin on levels of IL—18 in
the blood of wound—induced Rats. The results are expressed as
mean * S.D.(n=6). (Significance of results, p ¢ 0.05).

2) IL-6 MMl O|Xl= &

gl | IL-6 YAAFS &A% A7 Controlie] 916.3
+ 137.7 pg/m¢, DGo] 871.7 + 67.2 pg/ml, Terrawo]
812.2 £ 69.1 pg/ml, DG + Terraz=¢] 805.5 + 61.0 pg/m¢
2 JEPGI, TerraZd DG + TerrazollA €94 (@ p <
0.05) 9= HA2E YerHdchFig. 8).

800
600
400
200

a

Tema DG+ Terra

IL-&havel in senum fpgimi)

Fig. 8. Effects of DG extract and terramycin on levels of IL—6 in
the blood of wound—induced Rats. The results are expressed as
mean * S.D.(n=6). (Significance of results, o { 0.05).

3) TNF-o ‘480l 0lxl= &t

gl U TNF-a A 243 A3}, Controlo] 66,4
+ 11.1 pg/ml, DG°] 50.4 + 9.6 pg/ml, Terraw©] 47.3
+ 6.7 pg/ml, DG + Terraw®| 45.2 £ 6.1 pg/m=2 “febet
T, BE ZoANelA g4 (1 op (001, T p <
0.001) %= LS YehyAcHFig. 9).

an
o
20
w

o

Terra 0G* Tema

TNF-a hevel in sarcm (g mi)
-3

Fig. 9. Effects of DG extract and terramycin on levels of TNF—a in
the blood of wound—induced Rats. The regults are expre§§ed as
mean * S.D.(n=6). (Significance of results, : p { 0.01, :p K
0.001).

4) & g7 Mo OjXl=s g

N Yo & Wy MAFS Control#e] 11.78 + 1,29
Thous/uL, DG&°] 5,98 + 1.85 Thous/uL, Terraz°] 9.73
+ 2.15 Thous/ulL,, DG + Terraw®] 6,13 + 1,32 Thous/uL
2 Ye}, DGZI DG + TerraZol A 494 A=(" p ¢
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0.01) #2E YehSltkFig. 10).

L]
Do+ Terma

WBE (Thous/ul}

Fig. 10. Effects of DG extract and terramycin on levels of WBC in
the blood of wound—induced Rats. The results are expressed as
mean * S.D.(n=6). (Significance of results, : p { 0.01).

5) S &7 WMol olxl= I

4 f Wigto] tigk T35 Bl&2 Controlo] 2,80
+ 1,01%, DG°] 2.28 + 0,.55%, Terraw=©] 2.97 + 0,19%,
DG + Terraw=©] 1,87 + 0.46 %= YELY}, DGEI DG+
TerraZol A 7442 Uehfglont Rede oirkFig. 11).

? I I I
o I

Terra DG+Terra

Meutrophil WBC dfferential counsing (%)

Fig. 11. Effects of DG extract and terramycin on levels of
neutrophi in the blood of wound—induced Rats. The results are
expressed as mean * S.D.(n=6).

6) o Mol ojxl= &

gl ff WEFof digt =] H]&-2 Controlw©] 90.20
+ 8.72%, DG©] 95.43 + 1.24%, Terrazo] 93.38 +
3.20%, DG + Terra@o| 97.77 = 0.77 %= Yeh}, nE
oA 2 ZolE HolX&= gtthFig. 12).

wo

.o I I

o
Tema D&+ Taera

&

Lymphecyts | WEIC diferental counting(%)
1

3

Fig. 12. Effects of DG extract and terramycin on levels of
lymphocyte in the blood of wound—induced Rats. The results are
expressed as mean * S.D.(n=6).

7) s Mol ojxls %

g ff W@ 7o gt ©Elre] Hl&-2 Control#o] 1.45
+ 0.61%, DG 0.30 + 0.14%, Terraze] 0.30 + 0.19%,
DG + Terrao] 0.25 + 0.11 %= Ueh}, 2E FgA &
o (" p € 0.05) F2S YehfdcHFig, 13).
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Manccyte | WBC deferential courirgl)

Fig. 13. Effects of DG extract and terramycin on levels of monocyte
in the blood of wound—induced Rats. The rqsults are expressed
as mean * S.D.(n=6). (Significance of results, : p < 0.05).

2% e WAL 3

A BBz oAl MMP-1, 2, 9 Wdge =A3 2
1} DG, Terra, DG+ Terra EE o] Controlwel ®H|3}
2T Z2E Jellgl, MMP-194% Terra®, MMP-2
o= DG, Terra, DG + Terrazt, MMP-99|A= DG +
TerraZol A 494 (" p € 0,05, p < 0.0)AE ALE
ey olck(Fig. 14).
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== —
MMP-2 - > -

MMP-9

GAPDH

Fig. 14. Effects of DG extract and terramycin MMP-1, 2, 9 gene
expression in wound tissue. The results are expressed as mean
+ S.D.(n=6). (Significance of results, : p € 0.05, : p < 0.01).

6. 2Pk B+

ZHAF 9B 2212 Hematoxylin & Eosin GA5}o] a3t
Z3}, ControlitollA+= E2tAY 23 i x| =3t
FEA dojwter, wdasol Uttt DG, Terra, DG +
Terra BE FoFoA FpAe] 2} wHddSo] dash
< YehlQa, R A Aust 9A] DG, Terra, DG+
Terra Foa BEFOA Fasta, o] @ojxH, die A

@70l UEdthFig. 15).



AN ERSRE 78 220 98 UM Al HHiRRY &5 nX e I9F 61

;L.::.‘V".'- o : Loat :
Fig. 15. Histopathological findings of wound tissue section on DG
extract and terramycin treated in wound—induced Rats.

aFE

A2 QR ETF a1l s 2Zo] £ARS o} A
23Hy Ee fREE ALAdol maE Ao, KEM, k
FALHA, s, SR 2A W DAY {IPger FEst
U FEgt A719k =A7F FA A ¥ AR F3Eel 4
&£Ho7 YAt A Af= ol dig dA W =2
= kel Eabgeld, A9}, s, fotxd
P4 2 2gdd 34 T o8 HE AU 23E FAEATE
B35 AESHY 3pgoltt, olfdt AL FAlo| o]FofA
, BEE FASAY, 2AY APAES FEste] gEH0)
Aagg

At g S 9 HEAd EEEY AR
ohg} matrix metalloproteinases(MMPs) 9} tissue inhibitors
of metalloproteinases(TIMPs)o]] &3t A|3Z2])7| & (extracellular
matrix)©] o] Fasit'? olHE 4dA & F3 A
718 E571¢ AR E 5 o, d3dAds 5%+
9 i, FAGA = AfotMErt 83 9EE e
g, A-5oM3E= collagen tenascin, fibronectin & 2
proteoglycansg EH[3}H Jot2ZE FAJsHA Hot ol
A 7142 Aotz 2 gGFAZA EH|E= MMPsel
o8] wa|FEt, 83 AP EAY] o]28] MMPst TIMPse||
o5 M| o}t Ffoko] ZhastEA X147t &4 "o,

2 Ade ¥4 DG AEY FHAZE st} upes
3 4] A=l Raw 264.7 AIZE S = 3to] A=
o] 4L 2 g HE QbEAdo] EIE I

ASHS2 28 &4 di8) vkl 554 AR =R
A Q] zZolut AE7E of' Aol g3 &4 WHAEH
olof thgt ¥hES FOoRH £4H RS F43 A7l B
FAFEE F4H vkl

a5719 z7|9t FT7lolle EFT(netrophi)®t Tl
(monocyte)7} Wo| Yel=d|, 353 Aldd A U &
4 718 st £ 2AS AASH: dEHdebridement)
< @Eotal, @t 2FoA tMER v o] o
ANz A IS Bafste] AT Sofxz|
AL olEo] AFTANA MHYLE Horle ol F8T
Tt gee Y. FA7lole m5e] 47} o] gHEoA]
HA AETe] FAEL HFFPHLE SA4E gRzRF o
AP, AFEAZE JH EHUR olssty FAlstHA A

H

2 ngda 7|AgiAE FAste] SotxFo] whEoR|=
g], o]u| collagen, proteoglycan, elastin®] 3Z3tE 7|Z2S
Pk B Ed gusito] Al "o,
B gz ERFIo] Frste AEEANO)=
FEA 2 FE5ERSol BT e RN FHHU g9Es 3
P NOE QAlelA Therst AEE el ARl
SHA|YE et AJAbElH g AbAel Adtsle], HAEE dAa 5
9 oE =4 87l £ wEo] o d3dEE 84
71AY o7 ARtz 2hgath?

IF-5479Y Az 9ute] EAsks WE4L 59 skl
lipopolysaccharide(LPS)= Raw 264,73 Z-& macrophage
2} monocyteollA interleukin—18 (IL—1p8), interleukin—6
(IL—6), tumor necrosis factor—a (TNF-@)¢} 7+ &34
cytokine®] EHIE ZX8H INOS9 Hd-& FE3t9 NOE
Atk deA Qo

IL-18+ 9% S AXE Az A Eulst= v E
o] E59eS JMASke 7] WYY =ZEX LPSY
TNF-a9} 22 o2 Alo]EFRRIY| 93] §=7) =w, A
Z, 3FF T g8 Aito]l He dF5 T AIERI|
ot IL-6& @35s Al BH|EE JAF9FAH AlEFRICE
G dfAA| 2N BEH|Er YETE SAISAA FAAY
ARE FTHTIE ALE, 9354 WHlA I ke A
o2 BuEI glon, TNF-at T celldt HANZE T4
3}l ©E pro—inflammatory cytokineS& Z7FAAA
ASESE dor|=d Fa% I sty 2 A4FE
M|z A i A= |G FEzo|EA9] A Z(lymphoid
cells), H|THA|E(mast cells), W3 A|2Z(endothelial cells)<
H|Zsto] Ao ERste theket AZoAE AitdE, E
3, "y Azs9 I 1Y w7 2259 LS A=st
=t Fa3 98-S g@st, A WY mAESES EAe
£ U4 Az 58 ST SolE(granuloma)S 3
Aot 5, 559 B 71-Y oAM= FHHQA TS ¢
ﬁg?‘ﬂ-l:}%_%),

olof DG7} in vitro AgolA LPSE %3t Raw 264.7
HlZo| 4] NO, IL-18, IL—6, TNF—a Aol n]x= g3
3} in vivo A¥olA EHA S IL-18, IL-6, TNF—a 4§
Ao mXE 9L EF o 2, EF 5= o232 A
of gio] fo4(" p € 0.05 " p <001, T p<0.001)
P= FAE veEtdo] FdFol &0 IS UERRI

S Aol mEW A o] AfEH= HFL2 7114
o2 A 5T A HAY 7AMEZIL YRR olFdke=
At AH3E S8l AFEHER, AAEQ A 59 F=
= B FEET Y Ay doR A3 st e
Yo Feg 4 ¥ 4 dotn dA gob. 2 Ao
A= DG, Terra, DG + Terra FojiollA 104 o]FHE &
A" p €0.01, 7 p <0.001) Y= WA 2 ARE U
EF Sl

713 SEMES|E A (matrix metalloproteinases, MMP)
= ZF BolAol| wat 204F 08 EREL, I B2 Alxg
7149 o7 71X S-S BafjstH, 7|1d FETWEaa
Z A A A|(tissue—darived inhibitor of MMPs, TIMP)o]
o8l A", MMP= XZFE, WA, 2F9 WA
Aol FHE FAPskedl T8, dREAEZ, ZHEAE,
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SETAMET, ANzl Bulrh et B4 Ao B
3 % 2 Wol 2 WA Hu 287|Ho] waHo] waE
A 5o) WAl Azt N&E B3] Azo|=eh ulFA v

oA F7le EH4 £7& MMP-1, 9 mRNAQ} U3t
Aol otz BIERF? Ay Ao waw FA

Zloli= MMP—1, 2. 9 mRNAZ 223 27153, 344} 8
71U ot FA4 2 AFA dAols FAAF Eolett 39
. RIS MMP-2, 9 mRNAZ A&Hog =2
FER YehE, ol otz F4 5 oplditial K1
SAet ) B Aol MMP-1, 2, 9 mRNAY] Wraof
ZAAzGFo) B8] DG, Terra, DG + Terra o 2% 7
2% Yo}, A3 Aol vln, BgEE A7t Ueht
A 259 otz AFPAo] & o|RoR 1 ot =
3 4 ot

2R 9|22 A8 Hematoxylin & Eosin gAsle] st
23, controlwollX= FeplY St o] Qgusrt =
234 dojuxn grdgEFol BFHeY, DG, Terra, DG+
Terra oo 2% A9 S WYEFY T4 UE
WL, g 92| sy} gash, Mol @ojFrt, o]
= DG7F E=Hl9] Szt T ds ¢ 9R QesE g4
AA HExAsH o2 Ak Aol =] "Hrial g

<z o

4 &
o]

2 A7 DGO oAk
ApH o AFtud AY
st}

g FEsHl vAe E%s
ot o 22 28 ¥

flo ot

L Az S54%7lMs 93% oo Az A

el eHgAgel =t

i
e
®

2. DGO 9% E%L in vitro AFNH NO A4 A3
S IL-18, IL-6, TNF—a £A%, 81 in vivo
AFoA 8F W IL-18, IL-6, TNF—a &A% =
F 5 A& Aot oAl At =2E ]l

3. AHAHE AAXHLel vldl DG, Terra, DG +
Terra FEolZollA 10, 14Y, 17Y, 2194 82321
e 23t =E2E=H g

4, Y FAto|A F WEFE DG, DG + Terra Tl
A, @HILE= DG, Terra, DG + Terra FolZol|A &
gl Ha AAE U, IFFA= DG,
DG + Terra FoAwol|A TAFAWT FI42 §le

2ne wasn

5. MMP-1, 2, 9 mRNA ¥@oA= DG, Terra, DG +
Terra Foj7 BE ZA2 Uehgll, MMP-10j4%
DG 49, MMP-29|x+& DG, Terra, DG + Terra
B, MMP-99AE DG + Terra FowollA f9
Mol Azt wHEe}

6. #Wa|xAea HAM} DG, Terra, DG + Terra F£o
e Fepe S A EEY A4AE UEGlL,
EgE oo AQu)srt dast, Ho] o2 At
£ =E3h

ol4e] QA Aol gt A¥oe= DG, Terra, DG +

EoF0o| in vitro, in vivorld BE R EHTE H3IY
A8 Al Fo5 At EEENUSS AFEFOR AFEHULS
g T w2 mR y3of digh st ool B9 xR
AE 72 A7 Zasitta AlREY

A =
B ATE ARIBARAE A4 At uRy deas
o] S ofstelT Aelg4l AlEe] Aol ofgt AT,

References

1. Lee YG. Effect of Astragali Radix on Dermoepidermal
Recovery to Wound Tissues in Rats' Skin, Dongguk
University, 2004,

2. Chang JH, Hwang SH, Lee EJ, Nobuaki O, Lee JH,
Effect of Panax ginseng C.A., Meyer Extract (Ginseol
K-bl) on UVB—induced Skin Damage in Hairless
Mice, East Asian Soc Dietary Life, 2012 ; 22(2) :
224-30,

3. Liu ZY. wai ek pi fu ke de bian zheng lun zhi. Seo
won dang, 1987 : 35

4., Lee YH, Kim WS, Morphological Observation on the
Effects of Hyperbaric Oxygenation to the Cutaneous
Wound Healing. Chungnam Med J. 1991 ; 18(1) :
89-97,

5. Kim TY, Jo NJ, Jeong HS, Kim MS, The Effects of
Pulsed Ultrasound Treatment and Cold Therapy in
the Process of Acute Wound Healing, J Korean
Acad Clin Electrophysiol., 2007 ; 5(2) : 23-33.

6. Han CD, Lee WM, Lee HB, Hahn MH, Yu WW,
Effects of Steroid and Nonsteroidal Anti—inflammatory
Drugs on Acute Wound Healing and Collagen Synthesis
in Rat Skin, J Korean Orthop Assoc, 2003 ; 38(4)
: 393-9

7. Yoo YC, Yoo SG, The effects of compound madecassol
on the wound healing, Arch Plast Surg. 1998
25(8) : 1451-58,

8. Li C, Ui hak ib mun, Bub in moon hwa sa., 2009,

9. Heo Jun., Dong ui bo gam, Bub in moon hwa sa,
2012 : 1046-47, 1052,

10. Herbal medicine, Seoul : Younglimsa, 2007, 154—155,

236—38, 396—99, 462—64, 476—77, 583—85, 629—631,

11. Lee GH. Study on the Effects of Dangguixusan(®

§R5250 on Experimental Blood Stasis Model Induced



12,

13,

14,

15,

16.

17,

18,

19,

20.

21,

22,

23.

24,

25,

26.

27,

AN ERSRE 78 220 98 UM Al HHiRRY &5 nX e I9F 63

by Compression, Kyunghee Univ Oriental Med J,
1998 ; 22(1) : 22-38,

Kim YS, Study on the Effects of Angelicae sinensis
Radix on Thrombosis, Kor J Herbology. 2000 .
15(1) : 53-7.

Joe WA, Jang MJ, Cheon SJ, Sung JY, Choi EY,
Kang BY, Jung SY, Jeung YS, Kim YS, An BJ,
Lee CE, Lee JT. Cosmeceutical activities and
Anti—inflammatory effects of Shell from Persicae
semen, Kor J Herbology. 2006 ; 21(2) 87-93.
Textbook of plastic surgery, Chapter3. 2009
83—-89.

Yang JI. The Effect of Sildenafil on Wound
Healing in Rat. Dong—A University. 2010,

Harding KG, Morris HL, Patel GK, Healing
chronic wounds, BMJ, 2002 ; 324 : 160-3,.

Clark RA, Biology of dermal wound repair, Dermatol
Clin, 1993 ; 11(4) : 647—66.

Mauch C, Krieg T, Bauer EA., Role of the extracellular
matrix in the degradation of connective tissue,
Arch Dermatol Res. 1994 ; 287(1) : 107-14,
Lewis JS, Lee JA, Underwood JC, Harris AL, Lewis
CE. Macrophage responses to hypoxia: relevance
to disease mechanisms. J Leukoc Biol 1999 . 66(6)
1 889-900,

Kurkinen M, Vaheri A, Roberts PJ, Stenman S,
Sequential appearance of fibronectin and collagen
in experimental granulation tissue, Lab Invest 1980
; 43(1) : 47-51,

Woodley DT, O'Keefe EJ, Prunieras M, Cutaneous
wound healing: a model for cell-matrix interactions,
J Am Acad Dermatol 1985 ; 12(2 Pt 2) : 420-33,
Choi WH, Oh YS, Ahn JY, Kim SR, Ha TY.
Antioxidative and Protective Effects of Ulmus
davidiana var, japonica Extracts on Glutamate—Induced
Cytotoxicity in PC 12 Cells, Korean Soc Food Sci
Technol, 2005 ; 37(3) : 479—-83.

Jung HM, Han HS, Lee YJ., Effect of Fermented
Epimedii Herba Extract on the Cytotoxicity and
Immuno modulating Activity, Kor J Herbology.
2013 ; 28(6) : 111-7,

Ryu IH, Cho HB, Kim SB, Seo YJ, Choi CM., The
Inhibitory Effect of Picrasmae Lignum on Inflammatory
Responses, J Orient Gynecol, 2011 ; 24(1) : 1-14,
Kim DH, Hwang EY, Son JH, Anti—Inflammatory
Activity of Carthamus tinctoriousSeed Extracts in
Raw 264.7 cells, J Life Sci, 2013 : 23(1) : 55—62,
Lee DG. An experimental study on the wound healing
effects of alginate in full rhickness excisional wound
models of rat, Daegu Catholic University, 2004,
Dang CM, Beanes S, Lee H, Zhang XI, Soo C,
Ting K, Scarless Fetal Wounds Are Associated with
an Increased Matrix Metalloproteinase—to-Tissue—Derived

28.

29.

30.

Inhibitor of Metalloproteinase Ratio, Plast Reconstr
Surg, 2003 ; 111(7) : 2273-85.

Gross J, Lapiere CM, Collagenolytic activity in
amphibian tissues: a tissue culture assay. Proc
Natl Acad Sci U S A, 1962 ; 48(6) : 1014—-22.
Soo C, Shaw W, Zhang XL, Longaker M. Howard
E, Ting K. Differential expression of matrix
metalloproteinases and their tissue—derived inhibitors
in cutaneous wound repair, Plast Reconstr Surg,
2000 ; 105(2) : 638—47.

Wysocki AB, Staiano—Coico L, Grinnell F, Wound
Fluid from Chronic Leg Ulcers Contains Elevated
Levels of Metalloproteinases MMP—2 and MMP-9,
J Invest Dermatol, 1993 : 101(1) : 64-8,



