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ABSTRACT : The study was conducted to investigate candidate materials as anti-inflammation agent from plant resources.
Activities of 33 plant parts extracts with the final concentration of 5 1g/m{ were evaluated on the several inflammation-
related markers such as the release of proinflammatoty cytokine [tumor necrosis factor-alpha (TNF-a) & interleukin-6 (IL-
6)], nitric oxide (NO), the expression of inducible nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2) and inhibitor of
nuclear factor kappa-B alpha (Ix-Ba) in lipopolysaccharide (LPS)-treated RAW 264.7 cells. The extracts in the final concen-
tration of 10 yg/m¢ were also screened on peroxynitrite (ONOQO") scavenging activity. Eleven extracts selected from the
screening assay were verified on the inhibition activity on peroxynitrite and total reactive species oxygen (ROS) in the sev-
eral concentrations. As results, Alpinia officinarum Hance (rhizome), Inula britannica var. chinensis Regel (flower), Ulmus
arvifolia Jacq (trunk peel) and Aster scaber Thunb. (aerial part) showed comparatively potent anti-inflammatory activities
in vitro cells or chemical level systems, and then these four plant parts should be studied on the antiinflammatory mecha-

nism by further studies.
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Table 1. The conditions of extraction from the plant parts.
Sample — Extract  Sample - Extract
No. Scientific name Used part condition’  No. Scientific name Used part condition
1 Agastache rugosa O. Kuntz (2001) whole plant 3 18  Gossyium nanking Meyen seed 2
2 Agastache rugosa O. Kuntz (2004) whole plant 2 19  Rumex acetosa L. aerial part 2
3 Rosa laevigata Michx fruit 3 20 Rumex acetosa L. root 2
4 Alpinia officinarum Hance rhizome 3 21 Rumex acetocella L. whole plant 2
. . . . Lysimachia vulgaris var. davurica .
5  Citrus unshiu Markovich fruit peel 3 22 (LED.) R. Knuth. aerial part 2
6  Inula britannica var. chinensis Regel flower 1 23 Ll.thosp ermum erythrorhizon aerial part 2
Siebold & Zucc.
S . Lithospermum erythrorhizon
7 Crataegus pinnatifida Bunge fruit 1 24 Siebold & Zucc. root 2
8  Viola mandshurica W. Becker aerial part 1 25  Aster scaber Thunb. aerial part 2
9 QEZ Il(r;onla pilosa L. var. japonica stem 1 26  Polygala tenuifolia Willdenow root 1
10 Agrimonia pilosa L. var. japonica leaf . 27 Va!enana officinalis var. latifolia root 2
Nakai Mig.
11 Cedrela sinensis A. Juss leaf 1 28  Quercus acutissima Carruth. trunk peel 2
12 Torilis japonica D. C. fruit 1 29 glejginlum thunbergii Siebold & aerial part 2
13 Ulmus arvifolia Jacq. trunk peel 4 30 gﬁgacnlum thunbergii Siebold & root 2
14 Gastrodia elata Blume root 1 31  Elsholtzia ciliata (Thunb.) Hyl. whole plant 2
15 Ligusticum chuanxiong Hort. root 1 32 SBcr?q:zonep eta tenuifolia (Benth.) whole plant 2
16 Ulmus arvifolia Jacq. root peel 4 33 Chamaec.r ista nomame (Siebold) whole plant 2
H.Ohashi
17 Elsholtzia splendens Nakai whole plant 2

"Extract condition 1 means that sample was extracted in refluxing apparatus with methanol at 74°C; condition 2 means that sample was extracted
in accelerated solvent extractor (ASE300, DIONEX, USA) with methanol at 50°C; condition 3 means that sample was extracted in refluxing
apparatus with 70% methanol at 74°C; condition 4 means that sample was extracted in refluxing apparatus with 80% ethanol at 85C. The
solvents in the samples was evaporated in vacuum condition. All of the extracts were stored in —27°C before using.

L2418 FZEE°] lipopolysaccharide (LPS)Z * 7|8+ RAW
264.7 cellellA] proinflammatory cytokine®! TNF-o, interleukin-

6 (IL-6)2] 234 ZE]3 iNOS, COX-2, inhibitor of nuclear
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Mz % b
1. e U F==F A
Al A% Agastache rugosa O. Kuntz (aerial part)
T 339 HEFEEL AT HEAYFEELTY

(PJ007083201003 & PJ007437201003)cl1%] kol ALg3}
%At (Table 1).
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MTT), (LPS),
diacetate (DCFDA), 3-morpholinosyndnonimine hydrochloride
(SIN-1) ¥ tannic acid= Sigma Co. (USA) A|EF2 A3}
S92 Dulbecco’s modified Eagle’s medium (DMEM) 4
10% fetal bovine serum (10% FBS)= Invitrogen (USA)9]
A &S AFEslY T Enzyme-linked immunosorbent assay
(ELISA) kit= eBioscience (San Diego, LA USA)9] AL,
iNOS, COX-29] UdF E-o]8A|+= horseradish
peroxidase (HRP) attached secondary antibody= Cell
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73 total reactive oxygen species (ROS) 4]
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USA)E ©]&3l%aL, NO AR s, MES24% 2 cytokine
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Table 2. Cytotoxicity and inhibition of LPS-induced nitrite release in RAW264.7 cells by the 33 medical plant parts and scavenging activity

on peroxynitrite.

Inhibition rate

Saﬁ ple Scientific name Used part Proliferation (%)

O. NO production (%)  Peroxynitrite (%)
1 Agastache rugosa O. Kuntz (2001) whole plant 107.1%6.1 242+3.8" 59.0+7.77"
2 Agastache rugosa O. Kuntz (2004) whole plant 108.6=0.7 222+3.3" 719404
3 Rosa laevigata Michx fruit 98.5+5.8 25.8+2.5 62.4+0.9"
4 Alpinia officinarum Hance rhizome 100.6%2.1 34.5+4.5" 83.7+0.8"
5 Citrus unshiu Markovich fruit peel 100.5%2.9 24.4+427" 31.1%£1.07
6 Inula britannica var. chinensis Regel flower 100.1+4.0 4534177 70.0+0.7""
7 Crataegus pinnatifida Bunge fruit 106.7£3.4 20.9%5.5 45.8+0.9
8  Viola mandshurica W. Becker aerial part 99.8+2.4 19.2+3.27 44.0%1.07
9  Agrimonia pilosa L. var. japonica Nakai stem 98.7+3.1 23.0+4.47" 93.2+0.3™
10  Agrimonia pilosa L. var. japonica Nakai leaf 101.3%3.0 38.8+1.6"" 93.4+0.2""
11 Cedrela sinensis A. Juss leaf 98.5+4.0 22.0%£2.6™ 93.5+0.8™
12 Torilis japonica D. C. fruit 99.6+4.4 20.9+2.0 41.9%227
13 Ulmus arvifolia Jacq. trunk peel 102.5+5.5 18.3+1.9™ 92.1+0.6"
14 Gastrodia elata Blume root 103.1%5.2 19.5£3.77" 49+29
15 Ligusticum chuanxiong Hort. root 96.9+4.4 9.1%£3.0 50.43+1.8"
16 Ulmus arvifolia Jacq. root peel 97.0+5.6 18.9+3.7 95.5+0.5"
17 Elsholtzia splendens Nakai whole plant 94.3x1.9 11.3x1.4 55.2+1.8"
18 Gossyium nanking Meyen seed 93.4+6.3 25.0%3.57 79.1+1.5"
19  Rumex acetosa L. aerial part 95.3+5.0 18.0x4.6 2.6*2.6
20 Rumex acetosa L. root 98.3+4.4 18.8+1.8 97.0+0.7"
21 Rumex acetocella L. whole plant 100.3%4.9 18.8+1.5 92.4+217
22 lysimachia vulgaris var. davurica (LED.) R. Knuth.  aerial part 101.3%5.2 24.6%5.5 88.5+0.4"
23 Lithospermum erythrorhizon Siebold & Zucc. aerial part 95.5+5.2 12.4+4.0 23.8+3.2""
24 Lithospermum erythrorhizon Siebold & Zucc. root 99.1+2.0 28509 67.5+227
25 Aster scaber Thunb. aerial part 101.8+22.8 26.5+2.8" 91.8+0.4™
26  Polygala tenuifolia Willdenow root 100.4+2.1 2.2+59 83.0+2.17
27 Valeriana officinalis var. latifolia Miq. root 100.9%+5.6 4.4+2.7 83.1+3.8"
28  Quercus acutissima Carruth. trunk peel 99.1+2.7 6.0%=1.1 99.2+0.4""
29  Geranium thunbergii Siebold & Zucc. aerial part 97.3%4.3 -0.3%2.1 834047
30  Geranium thunbergii Siebold & Zucc. root 95.7+4.0 1.3+2.0 64.5+0.5"
31  Elsholtzia ciliata (Thunb.) Hyl. whole plant 99.2+2.0 2.9+1.1 78.320.5
32 Schizonepeta tenuifolia (Benth.) Briq. whole plant 101.7+4.2 0.4+2.9 87.0+£0.6
33  Chamaecrista nomame (Siebold) H.Ohashi whole plant 98.5+4.2 0.8+4.6 79.8+0.5""

trolox

Symbol indicate significance in OD value. Significantly different from LPS treated cells; *p < 0.05, **p < 0.01 and ***p < 0.001.
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Table 3. Inhibition of TNF-a, IL-6 release and degradation of Ik-Ba., expression of iNOS and COX-2 in RAW 264.7 cells by the plant part

extracts.

Inhibition rate (%)

Fold intensity to control (%)

Scientific name

Sample Used part lk-Bot iNOS COX-2
No. TNF-oc release 11-6 release expression  expression  expression
1 Agastache rugosa O. Kuntz (2001) whole plant  -0.8+0.8  35.1+8.57" 18.51% 107.9" 112.0"
2 Agastache rugosa O. Kuntz (2004) whole plant ~ 4.5+4.1 23.3+8.6 24.42 106.6 108.4
3 Rosa laevigata Michx fruit -1.1%1.7 23.6+2.8 16.20 97.4 89.2
4 Alpinia officinarum Hance rhizome —5.6%4.1 36.8+6.7 34.19 113.2 141.0
5  Citrus unshiu Markovich fruit peel 5.0%8.5 21.9+7.5 53.73 110.5 125.3
6  Inula britannica var. chinensis Regel flower -1.2%5.2 37.8%£5.0 25.71 101.3 141.0
7  Crataegus pinnatifida Bunge fruit 5.5%3.1 19.0+8.6 19.54 165.8 163.9
8 Viola mandshurica W. Becker aerial part 8.2x4.4 33.8%£12.77 —4.49 81.1 118.1
9  Agrimonia pilosa L. var. japonica Nakai ~ stem 15.9+4.6 28.0+6.9 —1.25 87.8 128.9
10 Agrimonia pilosa L. var. japonica Nakai ~ leaf 217177 22.2%75 -4.99 85.1 133.7
11 Cedrela sinensis A. Juss leaf 7.5%£3.0 10.2+3.3 -2.74 56.8 110.8
12 Torilis japonica D. C. fruit 16.2+1.8 28.6x15.4 —10.47 62.2 150.6
13 Ulmus arvifolia Jacq. trunk peel  12.8%6.9 6.2%17.8 2.79 47.3 144.6
14  Castrodia elata Blume root -2.5%8.3 28.0£13.0° —2.00 29.7 157.8
15 Ligusticum chuanxiong Hort. root 16.3+3.5 30.5+5.5 0.18 77.9 104.4
16 Ulmus arvifolia Jacq. root peel 9.7+8.1 6.3%+2.9 1.75 92.2 117.8
17 Hsholtzia splendens Nakai whole plant ~ 7.2+0.6 -8.2+8.7 2.63 92.2 118.9
18  Cossyium nanking Meyen seed 27.9+3.47 33.9%6.1 1.75 96.1 110.0
19 Rumex acetosa L. aerial part  17.3%x2.4 26.4+13.9 2.46 77.9 118.9
20 Rumex acetosa L. root 10.7+1.2 9.8+14.8 4.21 88.3 1311
21 Rumex acetocella L. whole plant  12.9+10.7  21.9+6.8 3.68 81.8 125.6
22 fﬁ’é’g??’zr‘:ﬂzﬁ?”s var. davurica aerial part  42.5+50.3  22.0+7.6 5.25 125.0 141.8
23 éﬁ?ﬁé@eggﬂsmhmrh’zo” aerial part 12446  21.1+57 2.79 155.6 129.7
24  Lithospermum erythrorhizon root 126232 26.16.5 148 1278 89.0
Siebold & Zucc.
25 Aster scaber Thunb. aerial part  11.6%+0.9 33.0%5.7 2.30 131.9 91.2
26 Polygala tenuifolia Willdenow root -0.1x4.8 -2.9%11.2 2.22 305.6 289.0
27 Valeriana officinalis var. latifolia Miq. root —6.2+6.5 7.8%17.0 —4.07 248.6 239.6
28 Quercus acutissima Carruth. trunk peel -2.0+3.9 4.6+18.3 -1.11 313.9 318.7
29  Geranium thunbergii Siebold & Zucc. aerial part  -54*44 -10.8%£13.0 0.37 381.9 354.9
30 Ceranium thunbergii Siebold & Zucc. root -13.5+24  -37.0+10.3 0.00 595.8 323.1
31 Hsholtzia ciliata (Thunb.) Hyl. whole plant —10.7£2.2 -3.3x4.7 2.96 412.5 437.4
32 Schizonepeta tenuifolia (Benth.) Briq. whole plant ~ 1.4+0.1 -3.4%4.6 0.37 518.1 419.8
33 Chamaecrista nomame (Siebold) H.Ohashiwhole plant ~ 3.4+0.7 22.7+16.5 0.61 77.6 96.8

Symbol indicate significance in OD value. Significantly different from LPS treated cells; *p < 0.05, *p < 0.01, and ***p < 0.001.
*Data indicate the amount of the protein compared with the quantity of DMSO treatment alone
" Data indicate the amount of the protein compared with the quantity of LPS treatment alone
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1. Cell proliferation

AEAY FEES] AF tAAE RAW264.79] HE cell
viability 2E A|5olA 90% ©]te] TXE YepA
=4 53], 20043 ANFHE Agastache rugosa O. Kuntze] 7
29} Crataegus pinnatifida Bunge2] Fv= Z+ZF 108.6 +
0.7% 2 106.7+34%9 ¥wd & £X5 Jedn
(Table 2).
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3. Peroxynitrite 2Hs
BRI F2E2 peroxynitritedl] e £AF

)

S wAE A
I, 10 pg/ml &) VA Yo FolA Quercus acutissima
Carruth.®] 3] (99.2+0.4%), Rumex acetosa L.2| PPz
(97.0+0.7%)%} Ulmus arvifolia Jacq®] <3 (95.5 £0.5%)2}
T3 (92.110.6%), Cedrela sinensis A. Juss®] < (93.5+
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Fig. 1. Inhibito

222

effects of 33 medicinal plant extracts on expression of lk-Ba in RAW 264.7 cells. RAW 264.7 cells were treated
with 5 ug/ml of medicinal plant extracts in the presence or absence of 100 n
from each cell lysates was resolved on 10% SDS-PAGE. The expression

§/mﬂ LPS for 20 min. The 30 mg of protein obtained
of Ik-Ba was measured by densitometry.
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Fig. 2. Inhibitory effects of 33 medicinal plant extracts on expression of INOS in RAW 264.7 cells. RAW 264.7 cells were treated
with 5 rg/ml of medicinal plant extracts in the presence or absence of 100 ng/ml LPS for 18 hr. The 30 mg of protein obtained
from each cell lysates was resolved on 8% SDS-PAGE. The expression of iNOS was measured by densitometry.

0.8%), Agrimonia pilosa L. var. japonica Nakai®] ¢
(93.4+02%)3 £7] (932+0.3%), Rumex acetocella 1.2
Az (924+2.1%) Aster scaber Thunb.2] A] &%
(91.8+£04%) 5 YN AEZF 90% °)de] e &AL
eRHSITH (Table 2). 53], 11712] 53 &AL Bl A&
of thal 1.25~10 pg/ml o] F=ol|A Q] peroxynitrite 252
AHE A} Aster scaber Thunb.2] XA7F 71 @32 ¢l
2L vehlle AL o F AU (Fig. 4).
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4. TNF-o ¥ IL-6 24| Aol
kB2 E FEE9 AT 7b vk tialAM|EZe A LPS *E

of oJgk HZTNEo R Fed TNF-oo #Ho vXe
A B A3 Gossyium nanking Meyen®] 2}, Agrimonia
pilosa L. var. japonica Nakai®] o] Z}ZF 279+3.4% =
217+ 1.7%%2 BAHOR ASHOR F¥= TNF-af
HE gA3he AR 5 YT (Table 3). Fah, 69 &
vlof| w|X|= Q32 fnula britannica var. chinensis Regel2]
B (37.8i5.0%), Alpmta officinarum Hance®] <7 (36.8 +
6.7%), Gossyium nanking Meyen2] E2H33.9 +6.1%), Viola
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mandshurica W. Beker2] A|’d4- (33.8 +12.7%), Aster scaber
Thunb.2] Z’JH (33.0 £5.7%), Ligusticum chuanxiong Hort.
o] B (30.5+5.5%) 5 711 AlETF 30% o)de] A&
AL el Ao fREE IL-69] #HIE AT
Z 4 AAT (Table 3).

5. l-Bo, iNOS ' COX-2 THHZEI WSio)| O[X= At
F2E FEE0] A7t vk ti2AFolA LPSA ]l
Uo7 §=H Ik-Bao] Ealjol v 33714 oF
= FEE Y& A AR, Apinia officinarum
Hance®l <43 Citrus unshiu Markovich®] 3|7} 2+z+
34.9% % 53.7%% Ik-Bao] EE AAlste 2e A2 +
9191t} (Table 3, Fig 1). zah, NOSEHE o T8l A =
Cedrela sinensis A. Juss®] R, Ulmus arvifolia Jacq®] 73,
Gastrodia elata Blume®] —,—E]7} tzel vls] ZH 56.8%,
473% B 29.7%°] EHE Ul AR fiesHe
iNOS®] S a4 o ATt (Table 3, Fig. 2). &
g, w2 giaAlZel] LPSE AHzlsle] fEEE COX-2¢]
dreol] wX& 33714 ke E o] YIS AW F
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Fig. 3. Inhibitory effects of 33 medicinal plant extracts on expression of COX-2 in RAW 264.7 cells. RAW 264.7 cells were treated
with 5 rg/ml of medicinal plant extracts in the presence or absence of 100 ng/mé LPS for 18 hr. The 30 mg of protein obtained
from each cell lysates was resolved on 8% SDS-PAGE. The expression of COX-2 was measured by densitometry.
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Fig. 4. Scavenging activity on peroxynitrite of the selected 11
plant part extracts. [No.4, Alpinia officinarum Hance
(rhizome); No.5, Citrus unshiu Markovich (fruit peel);
No.6, Inula britannica var. chinensis Regel (flower); No.9,
Agrimonia pilosa L. var. japonica Nakai (stem); No.10,

Aﬁrimonia ilosa L. var. Haponica Nakai (leaf); No.13,

Ulmus arvifolia Jacq (trunk peel); No.14, Castrodia elata

Blume (root); No.18, Gossyium nanking Meyen (seed);

No.22, Lysimachia vulgaris var. davurica (LED.) R. Knuth.

(aerial part); No.24, Lithospermum erythrorhizon Siebold

& Zucc (root); No.25, Aster scaber Thunb. (aerial part)].
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3}, Lithospermum erythrorhizon Siebold et Zucce] ¥,
Aster scaber Thunb.®] A|’JH-7F tz=e] W&ol vlste] z+
7} 89.0% B 91.2% LHH o] Ao A8H HEFEE F
M= wlwA v s vepilod diite] FEEE
o] AFHEOT FLEE COX-29 W s A=
yehz] £31tk (Table 3, Fig. 3).
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6. Total reactive oxygen species (ROS) &M
3339l AEFEE FolA AdE 119 AR A &
A0 E SIN-10] AMEE WEEANAC] total ROS T
St 2~AE3e AWE A3 Table 49 YR vle} 7o) o
FEol ARES] ICs7F HEEZQ trolox2] 1Cs (4.60 £0.11
pgmORTH= E9kont thAA o2 973 2A8AS el
o™ 53|, Alpinia officinarum Hance®] 732 8.55%
0.01 pg/mt 2] ICsp& WEPHO 2R 117]e] A& FollM 7P
2 84S HAFT (Table 4).
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Table 4. Total ROS scavenging activity of the selected 11 plant part extracts.

Sample No. Scientific name Used part oica\ggg(llr&gs;j:g\;%)
4 Alpinia officinarum Hance rhizome 8.55%0.01
5 Citrus unshiu Markovich fruit peel 119.85+2.59
6 Inula britannica var. chinensis Regel flower 13.96+0.12
9 Agrimonia pilosa L. var. japonica Nakai stem 21.15+0.55
10 Agrimonia pilosa L. var. japonica Nakai leaf 15.30%0.29

13 Ulmus arvifolia Jacq trunk peel 14.10+0.19
14 Castrodia elata Blume root 160.49%10.41
18 Gossyium nanking Meyen seed 20.85+0.52
22 Lysimachia vulgaris var. davurica (LED.) R. Knuth. aerial part 16.53%+0.23
24 Lithospermum erythrorhizon Siebold & Zucc. root 14.11+0.15
25 Aster scaber Thunb. aerial part 13.56+0.09
Trolox 4.60£0.11

A =M, 9579 4€3E (inflammatory bowel disease) 2
A7 G A% (autoimmune disease) 52| Yelo] Et} (Prava,
2011; Venkatesha e al., 2011). ©]2]3+ HFS-& ThA EE
HEZ & thFs WoddE M EE] 954 cytokine,
prostaglandin, nitrite 5] FSUIHELES FHste] DAYsE
Al Tt (Finotto et al., 1994; Naven and Weissman, 1991;
Owens and Grisham, 1993). Nitritet= Ale]E7}Q1e] A= H
< MAEe] Aoz <l AE7F AslE] AdEE AL
=2, iNOSell 9J3l L-arginine® Z5-¥ AJAdEc}t (Waddington
et al, 1999). INOS&= 9SH-5 ™3kt Fa3% 9TS
sty 9lom, iNOS 9l Z7F nitrites= SHEA &=
(septic shock), & <7, FrElA #FE A (theumatoid
arthritis) 5 AWE fEele

(Salerno et al., 2002). T22ElZTTL
coxehe aad o8 AYHE v, CoOXe F 77 A
gt COX-1:> th7-e] ZFoA EAjstr, Z2 e
Aol #Hostal COX-2w AARIAY, A|E7R] 53 2
821 eJs) wele] Frtelo] thge] TR AElERTS A4
o=, JFAd AWS fEsls A= WA 9
(Hendel and Nielsen, 1997; Vane et al, 1998). %2

[e]
e

Hs2 At
o]E7IR1IS UEYAY tdFd AS5AA (inflammatory
mediator)52] 3 5ol gJ8M 2AEE B39 IHS T
aix dojubAl =™, nuclear factor-kappa B (NF-kBy= 2-&
A5 23S dovl= WoleR dEA =t iNOSet
COX-29} 78 AZ9IAE AHAIIAL TNF-o, IL-1B, IL-6
T ofel dFA AlelETIRIe] A o] Fagh IS g
v}, 223, TNF-o, IL-1B, IL-6 5 ¥ZA cytokineZ-S
ZAste uialAlzeA F2 AAkEE AAHGS} AAE
oAl szeh migpo)] gste] mAEl i 7] HENE
& A=t A3 (Kim er al., 2010). 3HE

T,

nitric oxide
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(NO)= superoxide (0,7)2F ¥H-3-31%] peroxynitrite (ONOO")
o

AEE Rt 2 B BAQL delr S71eth
(Beckman and Crow, 1994).

B ATE 3H9] GEAR FEE0| PUF AUE e
UeAE #Esielvh. d5uhe-5 d9des doy)r] fs)

Gram 242] A|¥H
=319 LPSE 9=

(L

frsheA] 7 okgllE FEE
g, oFgAlE FEE]
A=/ &2, = nitrite, TNF-o, 1L-62]
7iEhs o G491 iNOS

=
4 o, AEkeel WA AsALER

oA peroxynitriteel] gk A& AT
TAFE (5 pg/ml or 10 pg/mbyellr =88k AxPHAEE
3}, Inula britannica var. chinensis Regel (flower) 5 37l
FZEo] NO ARl tisll 45.3~34.5%2] 1&g vehl
3L, Quercus acutissima Carruth. (trunk peel)E 2&s}=
157112] FEE0] 80% ©)d2| peroxynitrite £~AE4S LJERY
ATk, TSV, Inula britannica var. chinensis Regel (flower)E
v Eg 79 AE7E IL-6 #HE AEA LY Citrus
unshiu Markovich (fruit peel), Alpinia officinarum Hance

%l

o

=

(thizome)3} Inula britannica var. chinensis Regel (flower)
control (DMSO)l B8 53.7~25.7%%] protein $HF2 LIERY
Ik-Ba®] e Adfshz As I = Uk 283,
Ulmus arvifolia Jacq (trunk peel)} Gastrodia elata Blume
(rooty= LPS =¥ tZ=te] 47.3~29.7%°] iNOS & 7+
25 VERAITE ol2idt 12k Ao 2R Y AdE 11l AE
FZEEo o8] Fol sl peroxynitrite 2 total ROS®] T
3k A EAHL FUIE AHE AF peroxynitrited]] THElA=
125 pgimk o Bt T A Alpinia officinarum Hance
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oF AHEL

vh, 2 B} oFek sl @5ksS wivliske INOS
2 COX-2 59 Tkl a4¢] Wad [k-Bao #al 5 4
SHEe] AzdgEde] Hals AETo RN AT E
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Fsde B0 Basinw ARd.
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