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Wound Healing Effects of Lespedeza cuneata Extract
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ABSTRACT In this study, the anti-inflammatory effects of Lespedeza cuneata extract on macrophages and
wound-healing in wound-induced animal experiments were investigated. In an anti-inflammatory test, 0.1 mg/mL of
Lespedeza cuneata extract did not affect growth of RAW 264.7 cells, and Lespedeza cuneata extract suppressed nitric
oxide (NO) generation from inflammation-induced macrophages in a concentration-dependent manner. Wounds on the
skin of rats were treated with vehicle containing Lespedeza cuneata extract (SSP), vehicle (SCO), and commercial
ointment (CCO). The wound and scar sizes in the SSP group were significantly reduced in comparison to the SCO
and CCO groups (P<0.05). The epidermis and dermis of the SSP group also recovered faster than the SCO group
based on Masson's trichrome staining. The gene expression levels of vascular endothelial growth factor (VEGF) de-
creased and transforming growth factor-beta 1 (TGF-B1) increased in wound tissue from the SSP group compared
to that from the SCO group. These results show that Lespedeza cuneata extract accelerates wound-healing through
anti-inflammatory activity and induction of collagen regeneration as well as reduces the scar area surrounding wounds.
Accordingly, Lespedeza cuneata extract could be useful as a cosmeceutical in the cosmetic industry.
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RAW264.7 A= 100 unit/mL penicillin-streptomycin
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Table 1. Composition of formula added with Lespedeza cuneata
extract

Ratio (%)

Components Base Base sample containing
sample Lespedeza cuneata
(vehicle) extract
D. 1. water 65.75 63.75
EDTA-2Na 0.03 0.03
Allantoin 0.12 0.12
1,2-Hexanediol 3 3
Glycerin 5 5
Hydroviton 24 2.5 2.5
Konjac mannan 5 5
Aristolflex AVC 1.00 1.00
Natrosol 250HHR (1%)  5.00 5.00
Hyaluronic acid (1%) 5.00 5.00
Carbopol 940 (2%) 5.00 5.00
Ethanol 0.90 0.90
Emalex HC-40 1.00 1.00
Vitamin E acetate 0.60 0.60
L-Arginine 0.10 0.10
Lespedeza cuneata 2
extract (35%)1)
Total 100 100

( ): Contents of solid powder.

methyl sulfoxide(Sigma-Aldrich Co.)® £3|A1# mi-
croplate reader(Infinite M200 PRO, Tecan, Mannedorf,
Switzerland) & ©] €38t 570 nmol A TFY=E =439
o Alme] tigh MESAAS ARE AP sA & Alxe]
FHE S 100%E 3to] ME BEESS A @
2 etk
Nitric oxide MMzF =X
RAW264.7 AIX2H-H A == nitric oxide(NO)<] &
Moz Z4sk3th 24 well platedl] 5<10°
FEE EF38ta 2417 Bt vkt & o3t
T FEES Y3 5%(0.05, 0.075, 0.1, 0.2 mg/mL) =
A g]3ta 2417 F<F wh-EA]Z1 thg lipopolysaccharide
(LPS, Sigma-Aldrich Co.) 1 ng/mLE A&3sle] 1841
Fob v ket RAW264.7 Al ZFE A E NO2Q <&
2 vl FN 3} griess reagent(Sigma-Aldrich Co.) ZF 100
uLE Z3halar 1587F Aol A 34171 S microplate
reader(Tecan)Z 540 nmoll A

2 Griess
cells/well2

FEE SA ¢ £ sodium
nitrite(Sigma-Aldrich Co.)®] EF=34 2l o8 k=
(M)A
HEsSE Y Hded

AYEELS AF 180~210 g9 453 47 Sprague-
Dawley rat2 (—Zr)%% A5 E(Seoul, Korea)olld +¢
ate] dA 3 2%(21.242.0°0), Al %=(55.0110.0%)E
FrAEF I A A QL “3?%(12/\]7& H/hE QT xHoE =
dalglon, Atmet B2 S35 FuetdA 179 5 4
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Ao 2 digital camera(CAMEDIA™, Olympus Co., Tokyo,
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AHE AFHT 10% F73 formalin &l 2443+ &<t
AT, 1 gEl 232 A} FEE T A
F skl &<Fstal paraffin E50] Ewjdk & 224
(RM2125, Leica, Wetzlar, Germany)E ©]-€3}%] 4 um
A& A3 B polylysin® & coatingd slidedl] 2+
At} 22 AAL xyleneL Z paraffing A Ast1 &=
I FRTE 107 5 FFA F SRR AFS
]% Hematoxylin-Eosin(H&E) M-S £33+ 1| A £

Z2 o] AL BFEI o, X9 wdMF WstE BEs)
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& AFH3ke] RNAlater RNA stabilization reagent

(Qiagen, Hilden, North Rhine—-Westphalia, Germany)=
ARE-3lo] 4°Col| HASIHA & A3 o] &3t =40
2 5E RNAE RNeasy fibrous tissue mini kit(Qiagen)S
o] g3le] %3 3 RNA 2 ngd RevertAid First Strand
c¢DNA Synthesis kit(Thermo Fisher Scientific Inc.)& ©]
&3to] cDNA 45 a8tk PCR ¥H8-942 ¢DNA 0.5
uL, forward primer(10 pmole) 1 uL, reverse primer(10
pmole) 1 uL, SYBR Green supermix(Bio—Rad Laborato-
ries Inc., Hercules, CA, USA) 12.5 puL, B <7/ 10
uLE &3sle] #4138 o, iCycler iQ5 real time PCR
detection system(Bio-Rad Laboratories Inc.)& AF-&3}
o] RT-PCR(reverse transcription polymerase chain
reaction) 3 & GAPDH(glyceraldehyde 3-phosphate
dehydrogenase) 2 w&@e] g 2t FAx Odd A=
g MEE(%)E JEF AT PCR wFg-oll AF8-5 o171 pri-
mer 7144 U3 Zr}h: VEFG(vascular endothelial
growth factor) forward primer 5'-AGT CTT GCC AAT
GTG GAC TC-3', reverse primer 5'-GGC AGT GGA
TTC TCA TCT TG-3'; TGF-B1(transforming growth
factor-beta 1) forward primer 5'-GCC TCC GCA TCC
CAC CTT TG-3', reverse primer 5'-GCG GGT GAC
TTC TTT GGC GT-3'; IL-10(interleukine-10) forward
primer 5'-GAA AAC AGA GCT TCA GCA TGC TTG
G-3', reverse pimer 5'-TTT GAG TGT CAC GTA GGC
TTC TAT GC-3'; GADPH forward primer 5'-TCC CTC
AAG ATT GTC AGC AA-3', reverse primer 5'-AGA
TCC ACA ACG GAT ACA(22).

SHEM

H el nE A3 A= 33 bR s Hi7gk
(mean)® o] TZ2HAHSD)E VERYow, 7k 727h
o] BAA 242 SPSS ver 10.0(SPSS Inc., Chicago,
IL, USA)S ©]&3}4 one-way ANOVA HAAS 483}
7X0.05 4FoA 94 AALS A AT}

gelslgdon, 1 A3 0.5 mg/mlL 5 Z7o A 89%
AEES B o1} 0.2 mg/mL ©|3te] FEolA 5
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Fig. 1. Effect of Lespedeza cuneata extract on NO (nitric oxide)
production in LPS-stimulated RAW264.7 cells. The levels of
nitrite were determined by the Griess method as described in
Materials and Methods. The results are expressed as means (bar)
with SD (error bar) of triplicate determinations. Differences
were considered statistically different at P<0.05.

Table 2. Comparisons of wound size and scar size changes
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2 43S ghgo] dojfa A4 3, 214
o] P4 & e Wy ojupn Folx3|
o] A F-LE AG-= A} T A -7t F55 A
#H(12,30). Table 2%} #o] 8 mm ik & AlEAE
3dA FAHEAS dAg A3, NOT# SCOx 18
CCOT2 9 5% AL 7423 oy SSPoll A= <F 17%
A FA4g 129 A= NOT, SCO

T3 CCO
mme] A WA &
mmz FYgHeR

5. 65+O 51, 5.88%+0.70,

SSpatol oo w 7t ZA 3
Tol A= A A Foll del] dxt

FARAEFo] §
o= ALg3Hel o

A Aol A

oE Al 2

gl

"EJ

9 3.86+0.28, 3.56+0.11
A, SSPell A= 1.92+0.19
A AE BHAoH(KX
= HHP% 35S YERRA
fo= vgA B4
A 2194 vlws)] 2 2
SPao| Al W 7] 747t
5.64%0.37%} 4.66+0.29 mm=
A E A THX0.05). B A

Hlx} 29 AA =T} HS

o gAs ¢ dEa

AAm AL NOT 2 CCO%% o] 9
RUTh AFEE I Al T 9] g4l =

2% gﬂ Z ¢l fusidic acidE
< A F A st
2(31) NOZ3} v
Fo Mdzhd Aol
15 L&A=
Qoﬁ Atk ey okt
7VE5stE 8l A

A ) 3t

NOV sco” cco” ssp!
0 day 8.000.00” 8.00:0.00 8.000.00 8.00+0.00
Wound size 3 days 7.58+0.19"Y 7.51£0.46" 7.5740.35" 6.62+0.38"
me) z 6 days 5.63+0.10° 6.35+0.44° 6.65+0.26" 5.00+0.21°
9 days 4.10+0.64™ 3.90+0.17° 4.67+0.24° 2.84+0.06°
12 days 4.33+1.09° 3.86+0.28" 3.56+0.11° 1.9240.19"
Scar size 18 days 6.3840.47" 7.4240.39° 7.48+0.04° 3.45+0.32°
(mm) 21 days 5.65+0.51° 5.88+0.70 5.64+0.37 4.66+0.29°

YNO: wound of non-treated rat, SCO: wound of rat treated with vehicle, CCO: wound of rat treated with commercial ointment
(fu01d1n ointment), SSP: wound of rat treated with vehicle containing Lespedeza cuneata extract.

Values are meantSD of dorsal 2 hole in rats (n=5).

YValues within a row with different superscripts letters are significantly different each other groups (n=5) at P<0.05.
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tor), VEGF, EGF(epidermal growth factor), TGF-8,
IL-10 59| growth factor®} cytokine®] Al¥ % Z2Z 5o
A 3o s dA4S vERYo] o] FZITH(35,36). ¥ AT
ol X+ VEGF, TGF-B1, IL-10 f#4A=2 oz A&7}
FrdA o] mx = FaS lskth(Fig. 4). B/
F 2194 AdTEY 22 A VEGF §8A+E= NOT
66.6%, SCOT 66.1%, CCOT 65.5%, SSP 61.4%=
SSPto] freldoz v vy AxE YEfiglen, TGF-
Bl A= NOT 75.2%, SCO- 70.33%, CCO- 70.3%,
SSP 79.8% % SSPre] oA o w2 Uy J=s v
ERARATHX0.05). VEGFE /2 3 Z7]d Ao &g
Holx] T4 Al EFRI B A4ka e 5o] A=l o3|
NG T FA o #oIdh(34,37), TGF-B1-E AfolAlE
o] ®3le} SA o= Qg Holxz] P} AT shehA o
Frofste] AR ol 8% A4S sk ez dEA 9l
U}(34,38). ¥ ¢goll A SSPo] thE A g o] vl we

Fig. 2. Histological appearance of wounded skin from experi-
mental groups by H&E (Hematoxylen and Eosin) staining on 21
days after initial wounding. A: NO group (wounded skin of non-
treated rats), B: SCO group (wounded skin of rats treated with
vehicle), C: CCO group (wounded skin of rats treated with com-
mercial ointment, fucidin ointment), D: SSP group (wounded
skin of rats treated with vehicle containing Lespedeza cuneata
extract). ED: epidermis, DM: dermis, HF: hair follicle.

Fig. 3. Histological appearance of wounded skin from experi-
mental groups by Masson trichrome staining on 21 days after
initial wounding. A: NO group (wounded skin of non-treated
rats), B: SCO group (wounded skin of rats treated with vehicle),
C: CCO group (wounded skin of rats treated with commercial
ointment, fucidin ointment), D: SSP group (wounded skin of
rats treated with vehicle containing Lespedeza cuneata extract).
ED: epidermis, CF: collagen fibers.
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Fig. 4. Gene expression of experimental groups on 21 days after
wounding. Comparison of gene expression by RT-PCR. The re-
sults are expressed as means (bar) with SD (error bar) of tripli-
cate determinations (n=5). Differences were considered statisti-
cally different at P<0.05.
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