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Abstract

This study was performed to investigate the effect of ginsenoside Rgl treatment on wound healing using
SD rats by generating four full-thickness skin wounds on the dorsum. In the Rgl-treated groups (5,000 and
10,000 ppm), area of wounds and macroscopic inflammatory signs were significantly decreased compared to
control group throughout the experimental period in a concentration dependent manner. Histological appearance
after 20 days of treatment with Rgl revealed the formation of epithelial layer, hair follicles and progressive
angiogenesis and an increase in collagen and granulation as compared to control group. Rgl treatment resulted
in the increased expression of the vascular endothelial growth factor (VEGF) mRNA and reduced expression
of transforming growth factor beta (TGF-8) mRNA in wounded skin compared to control group. The expression
levels of VEGF and TGF-8 mRNA in the Rgl-treated groups were similar to those of Fucidin® ointment-treated
group. These results suggested that Rgl should be helpful for the promotion of wound healing.
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TZE 7HA D Jow Qitel dHrEo] e HiwAE A=
ntET ) A RI(Rf=D1/D2; D1=7} &4 o] o]Fg Az,
D2=4&1]7} o]&3 A=)Fte £ 2 F ginsenoside-Re(Ra),
-Rbl, Rb2, -Rc, Rd, -Re, -Rf, Rg, Rh#}ar ™ 3c}(3). o]
9} o] Bo 2570 AEY £ E3] ginsenoside Rgl(Rgl)
5 A8 Brt st Ao I A Joem4p), &l
A el o X EFO 06,7 FEFHANAY =& =3
Eob ZAH 82 AMd 7HAV) SR s

Rz &4 YA HH AR HFHQ o] A
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A Af B A AR s F ok 3 dAE 9572
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@dAIQl Solrlole AR ZAE B0
2 A3 21 A} (platelet—derived growth factor, PDGF), ”'-4
A #F¢l 2} (epithelial growth factor, EGF), Al-frobAl =434
ol z}(fibroblast growth factor, FGF) & & & d 33421}
(transforming growth factor beta, TGF-8) $¢] o] 4%
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AALE o] WEE o A st FHodschR9). 53] TGF-B
¢} PDGF= T4 BEdoA AF 22 FAFE =
st AAZ EEA ATH10). =3 TGE-B= AfFotAlx
2 3o w92 fibronectindl] AAHS F7FAIA A L9
7149 A F& 2-se FH AAAZ vE A4
e DA AAI Jdd1D. dF WIAE AF AR
(vascular endothelial growth factor, VEGF)& 8%, @=%
o T A Ao FAEH FEAFAE FaF &
7= 7M. VEGF= A 4k A 2 TGF, 9871, PDGF
o 22 AE AR JAEY A= o) EFH WA E, =
Y M, 1A EANA F2 AGET o] g TGF-B, VEGF
9} & Z+F AAJAE ] ‘:"319 oF Q3 2L
=9 7]2 gL A
3}04 ’“ﬂﬂi% %{]3}‘5 —;%% ShoH(12).
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atal, AL HPLCE W (16)S ©]-8-3Fe] HPLC(Agilent
1100 series, Agilent Co., Santa Clara, CA, USA), Z32
ZORBAX Eclipse C18(4.6 mm x 250 mm, Agilent Co.)<
AFS3AL #4552 1.0 mL/minZE, injection volumeS 5 nL&
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Aoz 2F 3 FaklE
AT Table 13 Zo] 5719 #o 2 EF3AY. =
P8 T oFE-S A eHA] 22 vlA gl (Normal control;

NO), a3 & 8uf(1% CMC) =X (Control; CO), &
o

A F SAHAYEEF 20 me/ge]l 8 AH A3
S X3 AT 2T (Positive control; PC), Ak & Rgl

5,000 ppme] ¥ 1% CMC =¥7(Rgl low; RglL), &4
3 3 Rgl 10,000 ppme] &H49 1% CMC =X (Rgl
high; RglH) 2.2 /3t z} % 5v]2 & 25082 4
AE AP o]nf Rgle] wE2BL H8) Ad7E &%
(1,000 ppm, 5,000 ppm, 10,000 ppm) 32+8} in vitro test
Ao A 73 & a9E RAY 5000 ppm= in o test
1% §HOE Aa TR gEFAAE FIEH7] A5k

10000 ppm & 712 BAHAS. £ A 77} @2k
2 7 0 1598 388 e w07t 9l Aee

3 Sxatel 9%-g7ske] AES ALBSHAC

St 4 wsjol 23

AANZY A9 BAL BB 98] BT F 29

tAS 2 digital camera(CAMEDIATM, Olympus Co.,
Tokyo, Japan)& ©|-&3ld 2+ #HZ A AgldA &33}
o] FA e HetE St oz AFASHTh T ABH AR
2 Yl 7] 93k digital calliper(Mitutoyo Co., Kawa-
saki, Japan)Z2 73] WAL SA3A

ZE|Ha|EA H4AKHRE and Masson's trichrome)
FgHE 3 510, 15, 2097 2 Ll HE5E
354 AdEste] ethyl ether vk sl =2 elsh4 2 /\}%

Table 1. Experimental design of animals

Groups Treatment

NO No treatment

CcO Vehicle (1% carboxy methyl cellulose) treated
wound rat

PC Fucidin® ointment treated wound rat

RglL Ginsenoside Rgl 5,000 ppm treated wound rat
RglH  Ginsenoside Rgl 10,000 ppm treated wound rat
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Hale] g48ta paraffin 20 Zujdt & %3
(RM2125, Leica, Wetzlar, Germany)Z ©]-&3}o] 4

2 HAd3 o polylysin® 2 coating®@ slideoll 2519
ot 2ZF-AHL xyleneg ©]&3+ paraffing A A3skaL,
ethanol# F/T2 1087 FFAZ & S/HFE A HEA
ot o] & o] T4 B SolxA e FALAS BEI]
#3te] Hematoxylin-Eosin €417} 23] W collagen fiber<]
ozt e S B3] Yt Masson’s trichrome 94 S

AASFATHIY). B3 F 20¢0] A3 & AFFELS

=
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BANERIA A-3950) ARTE ALS % B 5ol
P8 7170 WAE FHAoke] BT o] olg Pl

w2} ethyl etherE ©]&3}e] rehAl Al Z o

|SxE|o| SRS 2
AAHE F 200 AHD 4

3T E 5% JF x4
RNA #2& $3ld R85 H&3ta vz dAdad 54
A7l &, FaA7EA] -T70°Coll &SIt Ao &2 FA49
FHEZ2 °F 100 mg= 1 mLe Easy blue Reagent(iNtRON
Biotechnology Co., Seongnam, Korea)l] % 3 homogeni-
zation & 3 0.2 mL9 chloroforme 3 7}sle] £33} th
OF 2~387F A& A incubation 3+ ¥ QAR A=
M-S #H 3} isopropyl alcohol 0.5 mLS o] 33t
AR Atk AR 3 AFEY T XS AAS A,
75% ethanols ©]-&3) A4S F pelletS AXRA|7]aL, A=X
F RNA pellet2 RNase inhibitor 1 pL¢} DEPC water 2F
50 pLZ &3A1A -70°Cel R#ASATE FF-ZZF oA
TGF-B, VEGF2] mRNA®] &dL RT-PCRe.Z #4319
t}. Reverse transcriptase ¥F8-2 RT premix(Bioneer Co.,
Daejeon, Korea)E ©]&3F9th. & RNA <F 2 ug¥ oligo
(dT)1g primer(Promega, Madison, WI, USA) 1 uLE tube®l
Y3 total volume©] 11 yL7} 8 W72 SFF5 A F,
o] AL 70°Coll A 53&7F incubation A1Z] & v}lE gL A
WZtA1 7131, spin downd}e] m]E] "FE o] ¥ solution(5X
reaction buffer, RNase inhibitor[20 U/uL], 10 mM dNTP
mix)& ¥, 37°CollA 583t incubation 3FATh ©]%F
M-MuLV reverse transcriptase(Promega)S ¥ & 20 uL
=2 & 3 37°Col A 60%, 70°Coll A 10¥37} incubation &}
o] -20°Coll R#3lgth & RNA 2 ug¥ DEPCE A3
ES 1A 59 45°Coll A 71D 3tal RTased] &3S
Asted 5 94°CAlA 7HE g ok 100 uL7t 2 w7k=
DEPCE 7}8t Y. Accupower PCR PreMix kit(Bioneer
Co.)E AME-3lY] template 2 uL, forward primer$} reverse
primer(10 pmol/L, Bioneer Co.)& Z}7} 14 uL, @8 57
%= 152 L& 43 PCR ¥ (Bio-RAD, Mycycler™ ther-
mal cycle, Philadelphia, PA, USA)S A A3t
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Primer= &2 2 GAPDH(GSC, 35 cycle)S AME-3}
o 1 AP A2 BAYsH I, AP VEGF, TGF-BE
A5l o AFEE primerEe] J7IMES oS3 2o
Glyceraldehyde-3-phosphate dehydrogenase(GAPDH)(for—
ward: 5'-AACGGATTTGGYCGTATTGG-3', reverse: 5'—
AGCCTTCTCCATGGTGGTGGTGAAGAC-3'), transfor-
ming growth factor beta(TGF-B)(forward: 5'-AAACT-
AAGGCTCGCCAGTCC-3', reverse: 5'-GTTGGTATC-
CAGGGCTCTCC-3"), vacula endothelial growth factor
(VEGF)(forward: 5'-GATCATGCGGATCAAACCTCA-
CC-3', reverse: 5'-CCTCCGGACCCAAAGTGCTC3-3).
PCR condition& 587t 94°C, 1¥8-7F 94°Coll A denaturation,
30%7F 62°Coll A annealing, 3037t 72°Col A extension, 37
cycle2 3} t}. Tis-acetate ethylenediaminetetra acetic
acid(TEA) bufferE ©]-&3}o] 1~1.5% agarose gelol] 7]
4% AlA ethidium bromide®] @23t & FA sl UVE
ZA}8te] Eagle eyes image analysis software(Stratagene
Co., La Jolla, CA, USA)E ©]&3}4 bandE A3t

SHXE
BE AfAYe Py TFAXE YeEhgglen, 72t 1
F %2 Had FAF F942 SPSS 10.0(SPSS Inc,
Chicago, IL, USA)E ©] &3} one-way ANOVA £ &
p<0.05 §*F 9l A4l Duncan’s multiple testol] 2J3l 71743}t

Tl A AT T 20 AHAI -7
123k FAH-2 (CO, PC, RglL, Rg1H)ol A
tAo 7 #YPsto A
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Fig. 1. Macroscopic appearance of wound on CO, PC, RglL, RglH treated-rats on 0-20th day post-wounding. Appearance
normal (NO), control (CO), positive control (PC; Fucidin® ointment), ginsenoside Rgl 5,000 ppm (RglL), and ginsenoside Rgl 10,000

ppm (RglH).

Table 2. Comparisons of wound size and scar size changes between CO, PC, RglL and RglH groups at the 0 day, 4th day,
8th day, 12th day, 16th day and 20th day after ginsenoside Rgl treatment in which continuous clinical observation were made

in the same rats

CO PC RelL RglH
Day 0 8.00=£0.00™ 8.00=£0.00 8.00=0.00 8.00£0.00

Wound size (mm) Day 4 7.14+057 6.52+0.55" 6.46+0.26 6.45+0.23
Day 8 5.46+0.37" 4.83+051" 4.97+0.98" 4.49+056°
Day 12 5.1240.08° 455+0.70™ 4.22+0.71 4.02+0.38"

Sear size (mm) Day 16 5.33+0.23" 4.86+0.84" 4.78+0.62" 4.36+0.34
Day 20 5.12+0.21° 4614043 455+0.39" 4.16+0.19

Values are mean+SD of dorsal 4 hole in 3 rats.
NSNot significant.

Tdyalues within a row with different superscript letters are significantly different each other groups at p<0.05.
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Fig. 2. Histological appearance of wounds from experimental groups on 20 days after wounding. Appearance normal (NO),
control (CO), positive control (PC; Fucidin® ointment), ginsenoside Rgl 5,000 ppm (RglL), and ginsenoside Rgl 10,000 ppm (RglH).
The skin samples were stained with hematoxylin—eosin; original magnification, x 100; scale bars, 100 ym. Hematoxylin/eosin staining
of skin sections of wound edges from normal, control and material treated rats 15 days after wounding. ED, epidermis; HF, hair follicle;

R, reticular layer; G, granulation tissue.
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Rg1H
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Fig. 3. Collagen appearance of wounds from experimental groups on 20 days after wounding. Appearance normal (NO), control
(CO), positive control (PC; Fucidin® ointment), ginsenoside Rgl 5,000 ppm (RglL), and ginsenoside Rgl 10,000 ppm (RglH). The
skin samples were stained with Masson’s trichrome; original magnification, x100; scale bars, 100 pym. CF, collagen fibroblast.
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NO co PC RgiL Rg1H

TGF-B

VEGF

GAPDH

Fig. 4. RT-PCR for TGF-B and VEGF in rat skin 20 days
after incision wound. Appearance normal (NO), control (CO),
positive control (PC; Fucidin® ointment), ginsenoside Rgl 5,000
ppm (RglL), and ginsenoside Rgl 10,000 ppm (RglH).

NO cO PC RgiL Rg1H

VEGF

B-actin

Fig. 5. Western blot for VEGF in rat skin 20 days after in—
cision wound. Appearance normal (NO), control (CO), positive
control (PC; Fucidin® ointment), ginsenoside Rgl 5,000 ppm
(RglL), and ginsenoside Rgl 10,000 ppm (RglH).
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