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Abstract We investigated the effects of an ethanol extract from Perilla frutescens sprouts (PFSE) as an antioxidant, and
its effects on edema and inflammation in RAW 264.7 cells and HMC-1 cells. The antioxidant activities (DPPH and ABTS
radical scavenging) of PFSE were similar to those of butylated hydroxytoluene (BHT) and (4)-6-hydroxy-2,5,7,8-
tetramethylchromane-2-carboxylic acid (Trolox). We also investigated the anti-inflammatory effects of PFSE on
lipopolysaccharide (LPS)-stimulated RAW 264.7 cells and HMC-1 cells stimulated with phorbol 12-myristate 13-acetate
(PMA) with the calcium ionophore A23187. TNF-a and IL-1f3 production, which had been increased by treatment with
LPS or PMA plus A23187, were significantly inhibited by PFSE in a dose-dependent manner. Furthermore, PFSE
significantly reduced the xylene-induced ear edema and the carrageenan-induced paw edema of ICR mice in a dose-
dependent manner. The effects of PFSE (200 mg/kg) in reducing ear and paw edema were similar to those of aspirin (50
mg/kg). These results suggest that PFSE can be potentially used as a medicine for treating oxidative stress, an edematous
and inflammatory disease.
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Fig. 1. Effect of ethanol extract from Perilla frutescens sprouts (PFSE) on DPPH radical and ABTS radical scavenging activity. (A):
DPPH radical scavenging activity, (B): ABTS radical scavenging activity. Values are shown as mean=SD of 3 replicates.
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Fig. 2. Effects of PFSE on LPS-induced TNF-a and IL-1p production in RAW 264.7 cells. (A): TNF-a production, (B): IL-1 production.
RAW 264.7 cells were preincubated with or without the different concentration (50-200 pg/mL) of PFSE or aspirin (50 pg/mL) for 2 h. Then it
was incubated with and without LPS (1 pg/mL) for 12 h at 37°C. Cytokine was measured by ELISA assay. Values are means+SD of three
independent experiments. *p<0.001 versus the non-treated control group. *p<0.05, **p<0.01 and ***p<0.001 versus LPS-treated control group.
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Fig. 3. Effects of PFSE on PMA plus A23187-induced TNF-a or IL-1f in HMC-1 cells. (A): TNF-a production, (B): IL-13 production.
HMC-1 cells were preincubated with or without the different concentration (50-200 pg/mL) of PFSE or aspirin (50 pg/mL) for 2 h. Then it was
incubated with and without PMA (30 ng/mL) plus A23187 (10 uM) for 12 h at 37°C. Cytokine was measured by ELISA assay. Values are
means+SD of three independent experiments. “p<0.001 versus the non-treated control group. *p<0.05, **p<0.01 and ***p<0.001 versus PMA

plus A23187-treated control group.

100 pg/mLAIAE 41.4%(p<0.01), 200 pg/mLAlA 53.4%(p<0.001)2]
AAl a3t ANTKFig. 2). ©l#3 AFAZHE PFSEE LPSE
ZFE RAW 264.7 A XZHE ASS wilishks ARIEZR] A
AE ZHH o2 JAshe A4S YEiTh

HMC-10liM2| TNF-a2t IL-182] Xy =X

PFSE7} TNF-a9} IL-1f 954 AlolE71019] JAl52 -f%d
7] 913k PMAS} A23187% E/\]Oﬂ A=31e] HMC-1 Al EQ]
Zaqs uwo; AP EFRRIS S48t WA, TNF-08] 75
e AE%E 50 pgmLolA LPS A3 293¢l xpolS
ERIA] YA Tt wolARE TNF-a2] Aol A=
th LPS A3 HLdle] 100 pg/mLoAl A 35.4%(p<0.05),
200 ug/mLAIME 434%(p<0.01)2] A &35 YepAth

TNF-a2} 7 PMAS} A231879] A=l 93l S7tEe 45
A ALlEFRIC) IL-1p TNF-a2ke ThEAl 50 pg/mLolA%= PMA
o} A23187 Xt Hlasted o<l xfol7t i) ES &
Tt BoHdRE F9FHOR IL-18 A4l JAEATH PMASH
A23187 A& Blaste] 50 pg/mLoAlAE 26.6%(p<0.05), 100
pg/mLolA & 36.9%(p<0.01), 200 ug/mLollX] 48.4%(p<0.01)2] &

oll
o

oo>'

A &7 QAT Aspirin® PFESE] Bls) 7)AH&azbrh E9kA)
PFSE9] FF5E? 200 pg/mLollA+= aspirina} H|SsE 422 &
F= Vel o213 225 E PFSEE PMASH A23187= z}
=¥ HMC-1 A Z2RE dF5L viskes AlEFR] A8S
FHo 2 JAsk= AHE e THFig. 3).

HTHZ = SA18 9 A9E ks 5 GE27] vhge) 2
osl= Al AEE deA UEu(24,25), A23187, PMA, hista-
mineZ} compound 48/803 732 3}8}4 &l (chemical antigen)ell
A=HH FA43}F o] TNF-a, IL-1p, IL-63} IL-8 & A=A At

o|E7}Qle] AJJRERt olu2} histamineZt 7}2% ‘IC"I’%LEZI
S WEE(25-27) 7HISSe] EXEY RgES SHAIA &
FU-E TS oSAZITH28). 1 BE HFWe-S %M?l 1

A= A 2] BAS Adsle Edo] Jasith &

A3} PFSEE 243kE vTA o] dF Wi/EL AAZ ]_ +
e G357t o] BRIz EAs) e IS5 2o )
A e A8 E8E F e A AR

PFSEO| 2|8t ear ¥ paw edema2| M| Szt
A A FolA xylene (29), carrageenan (30) Fr= FA 95



92 =2 Z 388 X] A 46 WA 1 & (2014)

=
(=}

A

Ear weight (mg)
© B N W A U O N ® ©

Normal Control

0.7

100 200 Aspirin

0.6 ®) #

Paw thickness (mm)

Control

Normal

100 200 Aspirin

Concentration of PFSE (mg/kg)

Fig. 4. Effects of PFSE on edema induced by xylene (ear) or carrageenan(paw). (A): Ear weight, (B): Paw thickness. Mice were orally
administrated with or without the different concentration of PFSE (50-200 mg/kg) or aspirin (50 mg/kg). Xylene (20 puL) was dropped onto the
anterior and posterior surfaces of the right ear. Carrageenan (100 pL, 1%w/v) was injected into the right-hind paw (sub-plantar) after 30 min.
The mice were sacrificed 1 h after the application xylene. An ear disc of 9.0 mm diameter was punched out of each ear and weighed. The paw
volume was measured by caliper. Values are show as mean+SD of n=5 mice. p<0.001 versus the non-treated control group. *p<0.05, **p<0.01

and ***p<0.001 versus xylene or carrageenan-treated control group.
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