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Abstract — Atopic dermatitis (AD) were caused by localized hypersensitivity reaction to an allergen. Therefore, to reduce

inflammatory response of AD had been developed that natural extracts and oils with anti-inflammatory activities. This study
were investigated that anti-inflammatory effects of Malva verticillata L. oil induced by LPS with RAW 264.7 cells. We mea-
sured to production of NO and expression of COX-2, iNOS, TNF-o. by RT-PCR. The Malva verticillata L. oil had decreased
the production of NO (p<0.05) and the mRNA level of iNOS in concentration dose dependent manner. In conclusion, this study
have shown here may be of help to understand the action mechanism of the anti-inflammatory and we hope that Malva ver-

ticillata L. oil used in skin diseases such as AD.
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ABME — Dulbecco's modified Eagle's medium (DMEM),
fetal bovine serum (FBS), penicillin-streptomycin (PS),
phosphate buffered saline (PBS)~ WeIGENE (Daegu,
Korea)oll 4] %3+ 32, Ham's Nutrient Mixture F-12 (F-
12), Trypsin-EDTAE Gibco (BRL, Rockville, MD)ol|A]
A 3A . Trypan blue= Sigma chemical Co. (St. Louis,
MOYIN Y4 3IATE. Trizol invitrogen (Carlsbad, CA)ell
A FY3E o, dimethyl sulfoxide (DMSO), MeOH,
EtOH, chloroform, isopropanol, Agarose, Ethidiumbromide
(EtBr), Tris> DAEJUNG (Gyeonggi-do, Korea)ol| 4] <]
ST

STARY(MV. oil) £& - ANEE AZXH TR
o] FR}, Malva verticillata L.), 500 g& Z 313} =] (TFS-
10L, TOYO KOATSU Co., LTD, Tokyo, Japan)S ©]-&3&}
o] & 2702 AEsl 60°C, 100 MPa?] %&S ©]&3]
247171 &2t A Ak &, 277](0il LOVE, NATIONAL
ENG CO., LRD, Seoul, Korea)Z Z-+3}%] 400 meshol] &
skt
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RT-PCRE 0|88 ¥F FEAL &2l —RAW 264.7 cells
< 3x10° cells/well®] FE= 35 mm culture disholl HZa}
Atk 10 pg/mle] F=Z LPSE A 2]skal FAlol M.V. oil
= 250 ppm, 125 ppm, 62.5 ppme] FEZ 2] tt. 24
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31t} (the manufacturer’s instructions Z37). RNA isolation
T ZE3] 7AZA17]2L diethylpyrocarbonate (DEPC) treated
waterZ. re-dissolves}%t}. BioRad iScript cDNA Synthesis
Kits (Hercules, CAYE ©]83ll cDNAE ¥/d3}3tt. Primer
= NCBPIA E21 ¥ Bioneer (Daegjon, KoreaplX] T2 A
2F5199 3L, Table 19 YERN ST} Taq-polymerase (Geneall,
Seoul, Korea)Z 1 A5ZS A A6} 3L, denaturation
95°C, elongation 72°CollA] 1YLt AYLHE-S- 2% argarose
gelollA A719% 3F93L, EtBrE 2131 GelDoc (Vilber
lourmat, France and Delta2d, Decodon, Germany)2+<13}53
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Table I. Primer sequence of inflammatory gene
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Product size

Gene Sequence Length (bp) NCBI ID
TNF-o forward  3'- TACCTTGTCTACTCCCAGGTTCTCTTC -5' 27 302 NM_013693.2
reverse  3'- AGAGCAATGACTCCAAAGTAGACCTG -5' 26
iNOS forward  3'- TAGTTTCCAGAAGCAGAATGTGACC -5' 25 284 NM _010927.3
reverse  3'- CCAAGACTCTAAATCGGATCTCTCTC -5 26
GAPDH forward  3'- TCAAGCTCATTTCCTGGTATGACA -5' 20 223 NM_008084.2
reverse 3 TGGGTGGTCCAGGGTTTCTTAC -5' 20
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Fig. 1. Cells cytotoxicity of M.V. oils in RAW 264.7 cells.
The cells were evaluated toxicity of M.V. oil at dependant of
concentration.
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Fig. 2. M.V. oils were evaluated to expressed pro-inflammatory
cytokine by RT-PCR. The result were demonstrated expression
of pro-inflammatory cytokines with M.V. oil. The images were
presented that PCR products were performed gel-electrophore-
sis (A). The graph was quantified band of INOS cytokine
expression (B). (¥p<0.05, ***p<0.005, compared to LPS)
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Fig. 3. M.V. oils were measured NO expression in RAW 264.7
cells. RAW 264.7 cells were induced NO contents by LPS.
NO contents were evaluated by Greiss agents and measured
absorbance at 405 nm. (¥**p<0.005, compared to LPS)

< Aste] AlelEFRRIe] A== s SRSk
Fig. 29141= MLV. 0il& 7} 250 ppm, 125 ppm, 62.5 ppm
o] FEE A7lsted, 27t RNAS FE31 mRNA FF0l
A COX-2, INOS, TNF-a®] Hd %S RT-PCRZ H]3}51
o BE A% 2 house keep gene?l GAPDHZ H|x. 4
ZF 3k A} FFAR] INOS IlS dA|S e
Q& AT Wh=e] FRRS eyt 7:Ur 250 ppm
&8 MV. oilol| 4 LPSoll 2Ja|A f=% iNOS 2d$
controlol] B3] F 32%2] A &S el ). whH d=
I Ao E7IRIQ1 COX-29F TNF-0] T #e] Zol= §l
ATk MLV, 0ik> COX-29} TNF-a8] 98-S FHsK= &=

=

10 OPF

1

Sht INOSS| RS 2d3e s HSHRSol| Hofste] 3}
dEss AYEs Aoz AlgHY
M.V. oil9] Nitric Oxide &8 X S3} — RAW 264.7

cells& moused] HAMZEA =42 LPSY X7 & <
A 202 NOE AYspl €. NOE Ao
FFe | Ec. Nosﬂ *3
4& °EA171 T M.V. oﬂ~ Z%EMO% NO9| A S
I}, Fig. 39141 10 ug/ml LPSYF *2]81592 UJH NO
o] &l B3] MLV. oil& 7Fe] X2]std-e w125 ppm]
5 ol NO7F Hf) 91.13%7HA Al &3 Je= AL
2 1 At

EiARE okl FAMR 2.
Al iz A= ARk Aol
oite Qo= A 2|sle] Zf-3t A= 250 ppm
7R M AES] Fd0] YERA] gokem, des sk

AlO|EFRRI F INOS2] =S mRNA leveldll A oF 32%

;:—l_

¥ gle] 2]

Kor. J. Pharmacogn.

F& 91.13%7HA SAst= &3
A} M.V. oil% =9 Lulsl= tlokst
HAUFOZ &

e zhe 22 SRS 5 AT webd MV ol &
T2 2t HAedw dFA A Alge ot
A= A

AL AL

a9 Adsh 84 vol e

) 9 A A SAAERIC) 20124 Alje] A7) A
A ola) A=A

10.

ol

—

rak

(==
S=

.Ha, J. S., Jung, H. J., Byun, H. J,, Yoon, C. S., Kim, Y. H.,

Oh, I. B, Lee, J. H. and Ha, K. C. (2011) Evaluation of
Atopy and Its Possible Association with Indoor Bioaerosol
Concentrations and Other Factors at the Residence of Chil-
dren. J. Environ Health Sci. 37: 406-417.

. Ponvert, C. (2012) Allergic and non-allergic hypersensitivity

to non-opioid analgesics, antipyretics and nonsteroidal anti-
inflammatory drugs in children: epidemiology, clinical
aspects, pathophysiology, diagnosis and prevention. Arch.
Pediatr. 19: 556-560.

. Hunziker, T. (1997) Atopic dermatitis. Schweiz Med Wochen-

schr: 127: 390-394.

. Hanifin, J. M. and Chan, S. (1988) Biochemical and immu-

nologic mechanisms in atopic dermatitis: new targets for
emerging therapies. J. Am. Acad. Dermatol. 41: 72-77.

.Han, S. and Lee, J. H. (2013) Capillarisin inhibits iNOS,

COX-2 expression, and proinflammatory cytokines in LPS-
induced RAW 264.7 macrophages via the suppression of
ERK, JNK, and NF-kappaB activation. Immunopharmacol.

Immunotoxicol. 35: 34-42.

.Neuman, M. G. and Nanau, R. M. (2011) /» vitro anti-inflam-

matory effects of hyaluronic acid in ethanol-induced damage
in skin cells. J. Pharm. Pharm. Sci. 14: 425-437.

Shao, D. Z. and Lin, M. (2008) Platonin inhibits LPS-induced
NF-kappaB by preventing activation of Akt and IKKbeta in
human PBMC. Inflamm. Res. 57: 601-606.

. Song, C. and Zhang, Y. (2013) Acute and subacute IL-1beta

administrations differentially modulate neuroimmune and
neurotrophic systems: possible implications for neuropro-
tection and neurodegeneration. J. Neuroinflammation 10: 59.

. Tsai, M. L. and Lin, C. C. (2011) Antimicrobial, antioxidant,

and anti-inflammatory activities of essential oils from five
selected herbs. Biosci Biotechnol. Biochem. 75: 1977-1983.
Yoon, W. J. and Kim, S. S. (2009) Abies koreana essential oil
inhibits drug-resistant skin pathogen growth and LPS-



Vol. 45, No. 1, 2014

induced inflammatory effects of murine macrophage. Lipids
44: 471-476.

11. Yoon, W. J. and Kim, S. S. (2009) Cryptomeria japonica
essential oil inhibits the growth of drug-resistant skin patho-
gens and LPS-induced nitric oxide and pro-inflammatory
cytokine production. Pol. J. Microbiol. 58: 61-68.

12. Lee, D. H., Sohn, D. S., Cho, D. Y., Kim, Y. Y. and Kim, Y.
H. (2010) Anti-inflammatory and Anti-oxidant Effects of
Sophora flavescens Root Extraction in Lipopolysaccharide-
activated Raw 264.7 Cells. Kor: J. Med. Mycol. 15: 39-50.

13. Kwak, J. H. and Kim, I. H. (1974) Studies on the Anti-inflam-
matory Activity of Caragana chamlagu Roots. Kor: J. Phar-
macogn. 5: 179-184.

14. Umezu, T. (2012) Evaluation of the effects of plant-derived
essential oils on central nervous system function using dis-
crete shuttle-type conditioned avoidance response in mice.
Phytother. Res. 26: 884-891.

15. Warnke, P. H. and Becker, S. T. (2009) The battle against
multi-resistant strains: Renaissance of antimicrobial essential
oils as a promising force to fight hospital-acquired infections.
J. Craniomaxillofac. Surg. 37: 392-397.

16. Lim, H. S., Kim, J. H., Ha, H. K., Seo, C. S. and Shin, H. K.
(2012) Comparative Study of the Anti-inflammatory Effects
of Menthae Herba from Korea and China. Kor J Pharma-
cogn. 43: 231-238.

17. Jaenson, T. G. and Garboui, S. (2006) Repellency of oils of
lemon eucalyptus, geranium, and lavender and the mosquito
repellent MyggA natural to Ixodes ricinus (Acari: Ixodidae)
in the laboratory and field. J Med Entomol. 43: 731-736.

27

18. Minaiyan, M. and Ghannadi, A. R. (2011) Effects of extract
and essential oil of Rosmarinus officinalis L. on TNBS-
induced colitis in rats. Res. Pharm. Sci. 6: 13-21.

19. Szabo, M. A. and Varga, G. Z. (2011) Inhibition of quorum-
sensing signals by essential oils. Phytother: Res. 24: 782-786.

20. Choi. J. W., Seong. N. S. and Lee. Y. J.(2006) Effects of Mal-
vae Semen and Abutili Semen on Anti-oxidation Activities.
The Korea Journal of Herbology 21: 159-170.

21. Seo. B. 1. (2012) A philological study on poisoning and side
effects of Malvae Semen. The Journal of Heahgan Oriental
Medlical Acidemy 10: 33-35.

22. Tomoda, M., Asahara, H., Gonda, R. and Takada, K. (1992)
Constituents of the seed of Malva verticillata. VIII. Smith
degradation of MVS-VI, the major acidic polysaccharide, and
anti-complementary activity of products. Chem. Pharm. Bull.
40: 2219-2221.

23. Shimizu, N., Asahara, H., Tomoda, M., Gonda, R. and Ohara.
N. (1991) Constituents of seed of Malva verticillata. VII.
Structural features and reticuloendothelial system-potentiat-
ing activity of MVS-I, the major neutral polysaccharide.
Chem. Pharm. Bull. 39: 2630-2632.

24. A.0.C.S. Cd 3a-63. (1988) Official Methods and Recom-
mended Practicies of the American Oil Chemists' Society, 3rd
Edition.

25.Kim, W. S. and Lee, S. J. (2000) Studies on the Electro-
chemical Properties for Rancidity of Linoleic Acid. Korean J.
Food and Nutr: 13: 306-364.

(9014. 2. 95 =, 2014. 3. 2 DAL 2014. 3. 10 AMEH)



