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ABSTRACT
The inflammatory response is a part of the human immune system, and is also a necessary process of cure. However, when a
persistent chronic inflammation happen, it will not only cause organ/tissue damage but also promote the proliferation of abnormal
cells, then leading to many common diseases by scientific studies. Therefore, if we can prevent or treat inflammation, we can prevent
or cure these diseases. However, some anti-inflammatory drugs have significant toxicity or side-effects. Accordingly, natural or
herbal extracts with anti-inflammatory effects have become a good choice for anti-inflammatory pharmaceutical research and
development. In this study, we evaluate twenty-one ethanol extracts of Chinese herbals or plants as research subjects. We use
lipopolysaccharide (LPS)-induced RAW?264.7 mouse macrophage as inflammatory cell model. We screened all these extracts to
select which with anti-inflammatory activity according to their inhibition rates of NO productions. Preliminary results showed that
four extracts, including Schisandra chillensis, Artemisia indica, Colocasia esculenta leaves and Alpinia officinarum, at concentration
of 250 p g/mL exhibited significant anti-inflammatory activities. Therefore, we analyzed the anti-inflammatory effects of these four
extracts at various concentrations (6.25~25 py g/mL) in LPS-induced macrophages. Results show that both extracts of Schisandra
chillensis and Colocasia esculenta leaves not only promote the production of an anti-inflammatory interleukin-10 (IL-10), but also
suppress LPS-induced inflammatory factors including Tumor Necrosis Factor-a (TNF-a ), NO, Cyclooxygenase-2 (COX-2) and
Prostaglandin E2 (PGE2). Extract of Artemisia indica suppresses LPS-indused NO, and reduces PGE2 production by inhibiting
LPS-induced COX-2 level, but it doesn’ t promote IL-10 and suppress LPS-indused TNF-a . Extract of Alpinia officinarum
promotes IL-10 and suppresses the LPS-induced NO and PGEZ2, but it doesn’ t suppress LPS-induced TNF-a and COX-2 level.
In brief, we identify that ethanol extracts of Schisandra chillensis, Artemisia indica, Colocasia esculenta leaves and Alpinia
officinarum have anti-inflammatory activities in LPS-induced RAW264.7 mouse macrophage model. The anti-inflammatory
mechanisms of extracts from Schisandra chillensis and Colocasia esculenta leaves are clearer than the other two extracts. These four
extracts may have potential to develop anti-inflammatory foods or drugs. Further researches are needed to decipher their
anti-inflammatory mechanisms and effective concentrations.

Keywords : RAW264.7 mouse macrophagest] anti-inflammatory activity(D herbal and plant extracts
Table of Contents

0000000 oooo0swmooogvOOviiOOviidOO xid0OO xivl0O0O 120000 3210000000 3
220 0 0O (LPS) 4 2.3 NOO NOO O ?NO synthases, NOSs) 7240 0 000 0-a (TNF-a )9250000E2(PGE2D DO OO?
(COX)1026000-10(IL-10)11270 000000 12271000 1227200 14273000 15274000 163.000
00 18310000 183.1.100000 183.1.20 0 0 183.1.30 0 19 3.1.4 Enzyme-Linked Immunosorbent Assay (ELISA)
Kit213.1500 213160000000 22320000000 223210 0000DMEMO0OO((@D1LOO)223.2.2
RAW264.70 D 000000 233.23RAW264.70 0 000000 2333000000

0 3-(4,5-cimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay 24340 000000000 243410000 24
3.4.20 0 0 O O O (Nitrite assay) 25 3.4.3 IL-100 TNF-a 0 0O 26 3.4.4PGE20 0 27350 0COX-20 0000 283.5.100
00000000 283520000000 29 3.5.30 SDS polyacrylamide gel electrophoresis (SDS-PAGE) D OO OO0 0O OO
03035400 3235500 000000000000333.60000 33400000 3441730000000LPSO0O
0O00O00O0ONOOOD 344200 0000000000000000000DOO 34300 000000000000O
00000000 444400000000000000000000000 5245000000000000000¢0
000000060500 6800007300 79000 O021LPSO00D00O0OOCODOODOOO0OS02200000
gLpSO 000000000000 DO0000S023000000000000000D00DOD0OO0O00ODOODOO0O0DOd
60240000000 13025000000 140260000000000 150270000000000 1703.100
0000000 32041000000000000RAW264.70 0000000 380420 00000000000OLPS
O0ORAW26470 0 00NOO OO 390430 00000000000OLPSOORAW264.70000IL-10000 4004.40
0000000000 0LPSODORAW26470000TNF-a 00O 41045000000000000LPSO



ORAW264.70 0 00O PGE2D 0O 420460 0000000000 0OLPSOORAW264.70 0O O COX-2000000
430470 0000000000RAW264.7T0000DO0O0ODO 4604800000000 0O0ODOLPSHORAW264.7000
ONOOODO 47049090 0000000000O0LPSOORAW26470 0 00OIL-10000 4804100000000 00O0O
OLPSODORAW2647000O0OTNFa OD00O 49041100 000000000OLPSOUORAW264.70000OPGE20OO
500412000 00000000LPSOORAWZ26470 00O COX-2000000O0 /1043000000000 0O
ORAW264.70 000 00DO0O /404140 00000000000OLPSOORAW264.70 0 D ONODO OO 5504.1500
UO00o0DoobooooLPSOORAWZG47O OO OIL-I0000 5604160 0000000000 0LPSOORAW264.70
OOOTNFa OODO 5704170000000 00000LPSOORAW264.70000OPGE20DO O 5804.18000 00
DO00O0D00O0LPSOORAW26470 00O COX-2000000590410000000000000RAW264.7000
gboodbe2zd4200000000000000OLPSOORAW264.70000ONOODO 6304210000000000
UOLPSOORAW264.70 000 IL-10000 6404220 00000000000 LPSOORAW264.70 000 TNF-a O
Ube50423000000000000LPSOORAW264.70000PGE200DO 6604240 0000000000
OLPSODORAW264.70 0D OCOX-20 00000 670510 0000000000DLO0O0DOOODODOO voOs.200
goooboobobobobbonnos3aboobooboboooboobg 72?2000 O3.1SDS-PAGEDDODO 31
g410oONoOOoDogewboobogooNooDogog 35

REFERENCES

L,00?200ddodoo2obbobobbooogozodidooooob Db Db bobOOOO 5149-5151
Jda00000000Ooxhoogozooc2ooooooodddddddioooooooo oo oo oO 2008
0:1942-19430 3.0 00 0000000000000 D00OD0OO19970 000 OschizandrindgomisinADODODOODOOODOOOOOOO
00O 8030:155-1640 4.0 0 0020040 LeflunomideD OO 0D OO0O0OO:O025-2600 0000000000000 500002008
000000000 oRrAW2e470 0000 00000OO:O04-1000000000000O0O0OO0Oe0O0OO0OOOO
doddooogozooooooooobobooobooobooon s0d20:51-600 7000019920 00000000000
00000 350100:68-760 8.0 0002007000 0000000DO--00 OD0DOO0O 5362-640 9.000000000O0O0O0OMO?2010
Jdddd0d0o0o0oooooooooooooDoobobobOoObDoDbODOO0OnD 48040:189-1960 10.0 000200600 0000O0O0OO
Jdddd0o0o0o0oooooo s1-50 11.000000000000O2060000000000000000O00O0OOO0O 3708
0:1151-11520 12.0 00020060 Gamma-0 0 0 0000000000 0O0OOOOORAW26470 0000 000000OOO0O0O:
04800 0000000000000 DO RBOOODO070 00000000000 0OOOODODOO0OOO ODDOOODO 49:58-590
14.0000000000000000DO002000 00000020 000000000000000 25020:188-1910 15.00
g0b0o0do00 0000000000000 0D0O00DO0O000O 25020:44-520 le.000020080 000000000 0O0O0OO
0000000 422:6-100 17000020030 Ceyla-cl0 000 0O0OORAW26470 00000 00ODO:O8100 00000 OOODOO
0000010000200 000000000000RAW264.70 0000000000 DOOODO:O019-2200000000000
O0DOO0O00Oooooeee0 0000000 boobooooboo: 0011000000000 bo0oooboOon 20.000020070
O00O@nisomelesindica)J 0 0000000 0ODOODOO:012.1900000000000000O00OO0 22 0000000000D0ODO
ooz dfddooooooooobobobobobobobobbbobioD 40100 2000 0000000000O00O00OO
dod19%alddddddoooooorrbbbobbbbbbobbddd0d0oUoUoUo 1e040:16-90 3.0 000 O0OOOOO
O0DOO000oogooshO0doooooooooo-b00b00bDb0o00nD00ODn 16050:3-70 2400000020120 0O
00000 : http://www.med126.com/pharm/2009/20090113051817_91394.shtml25.0 0 0 00 02012b0 00000 00O O:
http://www.med126.com/mingzu/2009/20090512114749 _152929.shtml26.0 00000000000 OOO20100000000000O
0—0000000D00D00D0000 21010:86-870 27.Dong, Z., and 1.J. Fidler. 2002. Macrophages. In Encyclopedia of Cancer
(Second Edition). R.B. Editor-in-Chief: Joseph, editor. Academic Press, New York. 77-88. 28.Duan, W., J. Zhou, S. Zhang, K. Zhao, L. Zhao, K.
Ogata, T. Sakaue, A. Mori, and T. Wei. 2011. ESeroS-GS modulates lipopolysaccharide-induced macrophage activation by impairing the
assembly of TLR-4 complexes in lipid rafts. Biochimica et Biophysica Acta (BBA) - Molecular Cell Research. 1813:772-783. 29.Gordon, S. 1998.
Macrophage Activation. In Encyclopedia of Immunology (Second Edition). J.D. Editor-in-Chief: Peter, editor. Elsevier, Oxford. 1642-1649.
30.Hammes, L.S., R.R. Tekmal, P. Naud, M.I. Edelweiss, N. Kirma, P.T. Valente, K.J. Syrjanen, and J.S. Cunha-Filho. 2007. Macrophages,
inflammation and risk of cervical intraepithelial neoplasia (CIN) progression—Clinicopathological correlation. Gynecologic Oncology.
105:157-165. 31.Handa, S.S., A. Sharma, and K.K. Chakraborti. 1988. Natural products and plants as liver protecting drugs. Fitoterapia.
21:307-345. 32.Hikino, H., Y. Kiso, H. Taguchi, and Y. lIkeya. 1984. Antihepatotoxic actions of lignoids from Schizandra chinensis Fruits. Planta
Medica. 50:213-218. 33.Huang, Y.H., P.S. Tsai, and C.J. Huang. 2008. Bupivacaine inhibits COX-2 expression, PGE2, and cytokine production
in endotoxin-activated macrophages. Acta anaesthcsiologica Scandinavica. 52:530-535. 34.Kang, S.-M., K.-N. Kim, S.-H. Lee, G. Ahn, S.-H.
Cha, A.-D. Kim, X.-D. Yang, M.-C. Kang, and Y.-J. Jeon. 2011. Anti-inflammatory activity of polysaccharide purified from AMG-assistant extract
of Ecklonia cava in LPS-stimulated RAW 264.7 macrophages. Carbohydrate Polymers. 85:80-85. 35.Kiso, Y., M. Tohkin, H. Hikino, Y. Ikeya,



and H. Taguchi. 1985. Mechanism of antihepatotoxic activity of wuweizisu C and gomisin Al. Planta Medica. 51:331-334. 36.Kou, X., S. Qi, W.
Dai, L. Luo, and Z. Yin. 2011. Arctigenin inhibits lipopolysaccharide-induced iNOS expression in RAW264.7 cells through suppressing
JAK-STAT signal pathway. International Immunopharmacology. 11:1095-1102. 37.Laskin, D.L., C.R. Gardner, and J.D. Laskin. 2010. 5.06 -
Phagocytes. In Comprehensive Toxicology (Second Edition). A.M. Editor-in-Chief: Charlene, editor. Elsevier, Oxford. 133-153. 38.0h, B.K., J.
Mun, HW. Seo, S.Y. Ryu, Y.S. Kim, B.H. Lee, and K.-S. Oh. 2011. Euonymus alatus extract attenuates LPS-induced NF-k B activation via IKK
B inhibition in RAW 264.7 cells. Journal of Ethnopharmacology. 134:288-293. 39.Park, C.M., J.Y. Park, K.H. Noh, J.H. Shin, and Y.S. Song.
2011. Taraxacum officinale Weber extracts inhibit LPS-induced oxidative stress and nitric oxide production via the NF-k B modulation in RAW
264.7 cells. Journal of Ethnopharmacology. 133:834-842. 40.Park-Min, K.H., T.T. Antoniv, and L.B. Ivashkiv. 2005. Regulation of macrophage
phenotype by long-term exposure to IL-10. Immunobiology. 210:77-86. 41.Ramaiah, S.K., and R.E. Rose. 2010. 9.08 - Endotoxin-Induced
Hepatotoxicity. In Comprehensive Toxicology (Second Edition). A.M. Editor-in-Chief: Charlene, editor. Elsevier, Oxford. 613-625. 42.Sautebin,
L. 2000. Prostaglandins and nitric oxide as molecular targets for anti-inflammatory therapy. Fitoterapia. 71, Supplement 1:548-S57. 43.Squadrito,
M.L., and M. De Palma. 2011. Macrophage regulation of tumor angiogenesis: Implications for cancer therapy. Molecular Aspects of Medicine.
32:123-145. 44.Stachowska, E., M. Ba?kiewicz-Masiuk, V. Dziedziejko, G. Adler, J. Bober, B. Machali?ski, and D. Chlubek. 2007. LIPIDS. In
Conjugated Linoleic Acids Can Change Phagocytosis of Human Monocytes/Macrophages by Reduction in Cox-2 Expression. Vol. 42. 707-716.
45.Xiao, C., J. Li, X. Dong, X. He, X. Niu, C. Liu, G. Zhong, R. Bauer, D. Yang, and A. Lu. 2011. Anti-oxidative and TNF-[alpha] suppressive
activities of puerarin derivative (4AC) in RAW264.7 cells and collagen-induced arthritic rats. European Journal of Pharmacology. 666:242-250.
46.Yu, T., Y.J. Lee, H.-J. Jang, A.R. Kim, S. Hong, T.W. Kim, M.-Y. Kim, J. Lee, Y.G. Lee, and J.Y. Cho. 2011. Anti-inflammatory activity of
Sorbus commixta water extract and its molecular inhibitory mechanism. Journal of Ethnopharmacology. 134:493-500.



