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Anti-inflammatory effects of ethanolic mulberry extract on
the murine macrophage cell line, RAW 264.7
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Abstract The aim of this study was to compare the anti-inflammatory effects of ethanol extracts of root peel and spear
of mulberry (RME and SME, respectively) in lipopolysaccharide (LPS)-stimulated RAW 264.7 macrophages. Both extracts
significantly inhibited the production of reactive oxygen species (ROS), nitric oxide (NO), and interleukin-6 (IL-6).
However, prostaglandin E, (PGE,) levels decreased in LPS-stimulated RAW 264.7 cells treated with SME. Additionally,
the extracts reduced inducible NO synthase (iNOS) expression and cyclooxygenase-2 (COX-2) in mRNA levels. Although
ROS production was lower in the RME-treated cells than in the SME-treated cells, the levels of other inflammatory
parameters, including IL-6 and PGE,, and mRNA levels of iNOS and COX-2 reduced more in the SME-treated cells.
These results indicate that SME showed higher anti-inflammatory activities than RME. Therefore, SME can be used as a

functional food ingredient to enhance health.
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ZFE E(resveratrol) ¥ ZZH(moracin) 5°] o] IS H
23 B} Quk(15,16). Aalel] HAsiMs AEPEA|(17), BeH18),
WA MA19) T B4 tigk A7t Bag vk k. o]
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WeREEY 2AE B3t o] AN, WA 4 2

3 7](Rotary Evaporator N-1000S-W, Eyela, Tokyo, Japan)Z
FEAAL, 4G FHE FEEES 20C SR Rasu
B Aol AL

M|ZZHH 2F

B Aol AR Flo] ExAMEQ RAW 264.7 AlEKCLB
40071y =4 EF2-3 (Seoul, Korea)ollA T-18HAtt. Al 3Er) ok
o AHEE 10% AEloFEH(FBS), 1% AU U-ZE Ente]4l
(penicillin-streptomycin)3} 1% HEPES (4-(2-hydroxyethyl)-1-piper-
azineethanesulfonic acid)’t 32 EW| 57 o] ZHl =] (Dulbecco’s
modified Eagle’s medium)= Gibco (Grand Island, NY, USA)el|
A AT WA S 1290 g WY wAEIlew, 5% o]4t
P (COY7HE7E EA s 37°C Wi g71elM R =t
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RAW 264.74|32] 3] 9 Zgu el tfgh A ZAEE %7k
3-(4,5-dimethylthiazol-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium  bro-
mide (MTT) WS 53l B350 AEZE 1x10° cells/mLe] &
=2 3lo] 96 well plate®] ZF welloll 180 ul #3131, 244 7F
wjFste] AZE FAAZ F2E A gA] B gy 3
SE2 27 1,000 pg/mLoAAFE 2u¥ 3] sto] HFFe 8
ng/mL7A] wiAlel 20 L F7Fske] 37°C of|A 24217F wlFai3d
T} o1 AFEZ=A 2] 2] o 4%(phosphate-buffred saline, PBS)ell <]
MTT A]9H5 mg/mL, Sigma Chemical Co., St. Louis, MO, USA)
< 208 H7Felal 37°CollA] 4A1ZF sttt &8 AlA
33, dimethyl sulfoxide (DMSO)S 100 uL® =@]3sle] wyk7)
(150 rpm, 5%)olA wRE & wlo] 2 =7 (micro-plate reader)

(Eon Microplate Spectrophotometer, BioTekInstruments, Inc., Ver-
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Cell viability (%)
=(0.D. value of treated well-O.D. value of the blank)/
(O.D. value of untreated well-O.D. value of the blank)x100%
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Alo]E71Q] RAW 2647414 % RNAE TRIzol A]2H(Gibeo,
Grand Island, NY, USA)& /\F%o}&l F&319th RNAY] &=
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5'-ACCTAGGAGCATCCCAAGT-3, 5'-CAGCGCATACCACT-
TCAGC-3', B-actin; 5'-CCCGCGAGTACAACCTTCT-3', 5'-CGT-
CATCCATGGCGAACT-3'0]t}.
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Fig. 1. Cytotoxicity of ethanol extracts of root peel and spear of Morus alba L. (RME and SME, respectively) in RAW 264.7 cells (A).
Nitric oxide (NO) (B), PGE, (C), IL-6 (D) and TNF-o (E) levels in lipolysaccharide (LPS)-stimulated RAW 264.7 cells treated with RME
and SME. Representative data from three experiments are shown. Data are given as mean+SD. Different letters on bars indicate significant

differences, as determined using Duncan’s multiple range test (p<0.05).
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Fig. 2. Reactive oxygen species (ROS) levels in lipolysaccharide
(LPS)-stimulated RAW 264.7 cells treated with ethanol extracts
of root peel and spear of Morus alba L. (RME and SME,
respectively). Representative data from three experiments are
shown. Data are given as mean+SD. Different letters on bars
indicate significant differences, as determined using Duncan’s
multiple range test (p<0.05).
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