J Plant Biotechnol (2022) 49:145-149
DOLI:https://doi.org/10.5010/JPB.2022.49.2.145

ISSN 1229-2818 (Print)
ISSN 2384-1397 (Online)

Research Article

OIEX] PvioOf e RAW264.7 HIZ0I CHO! SRt FwE2 S W

Qtalot - HEHH

Anti-inflammatory effects of Rosa rugosa extracts in RAW2264.7 cells
exposed to particulate matter (PM10)

Min-A Ahn * Tae Kyung Hyun

Received: 7 June 2022 / Revised: 26 June 2022 / Accepted: 26 June 2022

(©) Korean Society for Plant Biotechnology

Abstract  Airborne fine dust (FD) particles smaller than 10
um in diameter (PM10) are one of the major causes of air
pollution in East Asia, including Korea, and have become a
major contributor to respiratory and skin problems. FD
inordinately promotes the production of reactive oxygen
species and inflammatory response in macrophages, leading
to cell damage and death. Rosa rugosa, a deciduous shrub of
the Rosa genus, has been used in traditional East Asian
herbal medicine to treat various illnesses. The present study
investigated the anti-inflammatory effects of R. rugosa
organ extracts on PM10-stimulated RAW264.7 macrophages.
Compared to non-treated RAW264.7 cells, treatment with
100 pg.ml” PMI10 resulted in increased nitric oxide (NO)
production, similar to lipopolysaccharide treatment. Additionally,
100 pg/ml stem extract reduced NO production by more than
45% compared to mock treatment. Furthermore, PM10-
induced expression of interleukin (IL)-1(3, IL-6, inducible
NO synthase, and cyclooxygenase-2 was significantly
reduced by stem extract treatment, indicating that the
anti-inflammatory effect of the stem extract is mediated by
the inhibition of pro-inflammatory mediators in PM10-
stimulated RAW 264.7 cells. These results indicate that the
R. rugosa stem could be considered a natural remedy with a
protective effect against inflammatory responses induced by
harmful airborne dust.

M.-A. Ahn - T. K. Hyun (X))

S205m SYUMHEANSH E241250}

(Department of Industrial Plant Science and Technology, College
of Agricultural, Life and Environmental Sciences, Chungbuk
National University, Cheongju 28644, Korea)

e-mail: taekyung7708@chungbuk.ac.kr

Keywords airborne fine dust, inflammatory response,
pro-inflammatory mediators, Rosa rugosa

T AT AN SO W 1k M A2 AHE-S] F 7t 5 Q19
dgsor FHEH Y7 LHo= Qlef g 25
EOobA[oF 2 o of A ] A A (fine dust, FD) YAF= QI7k o
719.910] 91910] B]i= 187} %718} 9l ch(Femando et al.
2017). 3| tj7] Fol EAsk= 10 um v kL] vlAHA|
(particulate matter 10, PM10)+= =717} Y 5 2o} 7] 2] A it
oA AR A gL HEZZTHA] Zso] ATt dF, A
AL EHE 718 A Y Y AHe 4o Ao R HilEY
Q1 th(Lee et al. 2018). T3F PM10o] HHA A O & w2 EH o
A1 M| 3£ 9] pro-inflammatory cytokine @] I4Hd F =& E3F
SRS - 2 g AbAa F(ROS) 9 Ao A& B Al E
&4 A Z ATEE FEotke Ao & g8 A Sl th(Fernando
et al. 2017; Park et al. 2016). #qt o} L] 2} n] | H A &= & 7HA)
o A ZE Foto] A gA o r H YA 2E AL Eo] T+
A7 A o AF vhe - 9 g =sfo|m A ah -2 17] 7]
T ANE FEA7 = T8 Yo & B x| o] ¢ ti(Calderon-
Garciduefias et al. 2012). 0] & PM10¢] |3+ A7 E A 7} A}
O] A &= = E R o 9] Tl o] 7ol whet m A A
2 fEE ¢ e 4aty AEG A9 HEHrgS o ¢
WA A 4= Q= A a7 7hdof Tk A7 2ash Al
golrt.

3l & 3H(Rosa rugosa)= & Ot oF o] 2T A| G K H ofgitf
A 72| G A A8tz |k | &0 Y g o7, 4
FH b3 2L FotA of A oA 95, T, HA S
ol I7ta ¥ A FA & o] L% o] Yrh(Kwak et al. 2019; Park
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2008). sfjF3}tof= F=E 3t u]EFCE} terpenoids, quercetin,
isoquercetin, rutin ?—4 Zg}E 0| &, tellimagrandin I, I,
rugosini} 7+ 7R ol 3 Bhd Fo] AR O R KLk o]
Ao, o] 5 7|Hto = sjiate] Rojd FEES o|8%
N2, Fed=712H, FuA DS, 9 F =3ty o]
W G2 g 59 A37F H1E 97 (Jung et al. 2005;
Kang and Sohn 2010; Kim et al. 2018; Kwak et al. 2019; Park
2008), 53] st oeE FEE2 49 LPS (lipopoly-
saccaride, A| A THF)E A= RAW264.7 T 4] Al 32 of| A
MEK/ERK 412 H=0 EZAI}E FETCEH pro-
inflammatory cytokine®] HHHH S A5t A o= LA
9l tHKim et al. 2022). 0] AFo] 91 AT u] W 2] S% o
SO WS 93 H AL 2 A SfE 2 2B o]
7HeA S A Ak,

whabA] B o] JLo] A= RAW264.7 T A A Z o] T 3 PMI10
0] JE 2L YRS Bl St el
Yo $ 22 GO PMISE §5 M4 £3HE 8
2l GLot], ol % E5ho] PM10© 2§18l o 1
29| 459Gl T /154 A2 AYSHE B8l

il

A

Fu

2 Ao ARERE T 7] AL &4 (PM10, ERM-CZ100)
2 Sigma-Aldrich (St. Louis, MO, USA)o| A 3},
Fernando et al. (2017)0]] 4] A & o 2 u] A HZ] A= 1] R
of AEtAIZITh & A3 oA AT g ot FETeha
Tl A 23 T ALg AT A RS 9, F7], 2 o0 9
W o] selglon], 54 A% T H4H Az
ethanol (1:10) 4 7F5}0] 24A] 7+ E0k 23] 22819 11, of 7}
A& ol g3t ol s Gk ARt FEE 2 AT E

g ekl 5550

g ], o] A i 70°Col 1 kstel ALg
bsiek.
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Nitric oxide(NO) & <A &9 58 &

=
|

=
dE

o A Al 2ol A A A PMI0S 2 1= ¥ & S-RE-g-of] T gt
fFe e IS adEL A A 3o o 3t
PM103} s 5}0) Al L5405 574 57] 913 RAW264.7 of
AR EZ(ATCC® TIB-71TM, ATCC, Rockville, MD, USA)o|
PM10 (100 pg/ml)x} 2} ?%%(100 ng/ml)S 5 Aol A2 o
$t}. CO, incubator (37°C, 5% CO,) o) A] 24 A) 7t 5-9F v} oF 5}
2 Hlj okl 100 ul 2} GriessA| 2F(Griess Reagent System, Promega,
WI, USA)= & 351o] S8 = 540 nmof| A NO A &= &7
shiet.

AE AEEE MIT 249 E olgso] 45190
(Yoo et al. 2021), Z} wello]] 3 A ¥ formazan blueES DMSO=
23X 7] & 550 nm THAo A 533 % (GMARK™ microplate
reader, Bio-RAD, CA, USA)E =743} %t}.

Real-time PCR2 S¢F /XAt &y M

RAW264.7 tf) A A 3 of) PM10 (100 pg/ml) 2} 3 i} §7] ==
=(100 ng/ml)ye A 2] 5ko] 24417t 5 A vl o7t & PBS=
M| 32 E A # 3} T} Total RNA+ TRIzol reagent (Inv1trogen,
Carlsbad, CA, USA)S o]&3}o] &35}91 91, ReverTra
Ace® qPCR RT Master Mix with gDNA Remover (TOYOBO
Co., Ltd, Osaka, Japan)E ©|-83}¢] cDNAE g4t
CFX96TM Real-Time PCR Detection System(Bio-Rad, Hercules,
CA,USA)E o]-&-3to] 2 Ao e s e 245k e
7} 9 ARHINOS, COX-2, IL-113, IL-6)2] HA} 4222 U= o)
27O 2 AN Bactin®] AAL 3 02 A7 H| L EA]S]
Ak & Ao AHEE 574 qRT-PCR Ztolm ML
Table 17} Zc}.

Table 1 Primer sequences for real-time PCR analysis of inducible nitric oxide synthase (iNOS), cyclooxygenase 2 (COX-2), interleukin

6 (IL-6), interleukin 1b (/L-1b), and b-actin

Genes Primer sequence (5°-3°) Accession number

. F-TCCTACACCACACCAAAC

iNOS R-CTCCAATCTCTGCCTATCC AF427516.1
F-CCTCTGCGATGCTCTTCC

cox-2 R-TCACACTTATACTGGTCAAA AF233596.1

F-CCACTTCACAAGGTCGGAGGCTTA
1L-6 R-GTGCATCATCGCTGTTCATACAATC DQ788722.1
F-TGTGAAATGCCACCTTTTGA
-5 R-TGAGTGATACTGCCTGCCTG NM_008361.4
Bactin F-CCCATCTCCTAAGAGGAGGATG NM 0073935

R-AGGGAGACCAAAGCCTTCAT
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21Z}Ql NO2} prostaglandin E22] AJA]-2 Z 7_}
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Fig. 1 The inflammatory reaction of RAW264.7 cells to PM10 (ERM-CZ100) stimulation. PM10 affected nitric oxide production (A)
and cell viability (B) in RAW264.7 cells. Cells were treated with 100 ug/ml PM10 (ERM-CZ100) or 1 ug/ml lipopolysaccharide,
followed by incubation for 24 h. Values represent the mean + SE of three independent experiments. Different letters indicate
significant differences according to Duncan’s multiple range test (p < 0.05)
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Fig. 2 The anti-inflammatory effects of R rugosa organ extracts on PM10-stimulated RAW 264.7 cells. The effects of each extract
on nitric oxide production (A) and cell viability (B) in PM10-stimulated RAW 264.7 cells. Dimethyl sulfoxide--treated samples were
used as the mock group. Values represent the mean + SE of three independent experiments. Different letters indicate significant
differences according to Duncan’s multiple range test (p < 0.05)
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