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Abstract: The protective effects of extract powder of Angelica gigas on the degeneration of the articular cartilage
in rats was investigated with monosodium iodoacetate (MIA)-induced osteoarthritis, The treatment of high
concentration (50 pg/mL) of Angelica gigas effectively inhibited nitric oxide (NO) production induced by
interleukin-lo. (IL-1a) without any cytotoxicity. Specifically, mRNA and protein expression of inducible nitric
oxide synthase (iINOS) and cyclooxygenase-2 (COX-2) were dose dependently reduced by extract powder of
Angelica gigas. Importantly, mRNA expression in articular cartilage of inflammatory cytokines, tumor necrosis
factor-o. (TNF-av), interleukin-1p (IL-1B) and interleukin-6 (IL-6) were clearly reduced. The inflammatory
cytokines in blood were also reduced as well. These results suggested that the protective effects on the
degeneration of the articular cartilage was derived from the inhibitory effects of mRNA and protein expression
of tested inflammatory cytokines which is linked to prevent the degradation of proteoglycan (PG), the main
matrix content in articular cartilage. Meanwhile, the 2 hrs incubation of decursin, a major compound of extract
powder in rat whole blood rapidely converted decursin into decursinol which shows string anti-inflammatory
activity. The coverted decursinol was detected after 8 hrs in whole blood by LC-MS/MS. Conclusively, the
inhibitory effects of inflammatory cytokines production in osteoarthritis may be derived from the production

of decursinol, which performs against inflammatroy cytokines like TNF-a, IL-183, and IL-6.

) HE3}ILA}F 31F 9] monosodium iodoacetate
9 HolN AgS AR YFBH 4 2 95 cytokines?] L s}
A RETE ARSIt L] A FEEL (50 pgmL) FololME 54

% Corresponding author
Phone : +82-(0)43-261-2825 Fax : +82-(0)43-268-2732

E-mail : ymleefn@chungbuk.ac.kr

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons. org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

—-260 -



Inhibitory effect of Angelica gigas extract powder on induced inflammatory cytokines in rats osteoarthritis 261

o] AR gFgkon FAzAS A interleukin-la (IL-10)Z 2 nitric oxide (NO)2] XS &3}
Ho g oA &3], FEAF £ 9] inducible nitric oxide synthase (iNOS) 2 cyclooxygenase-2
(COX-2)9] LG T% JEXoZ AAEITE et FFH FEELLS PdF 858 Yellle &
oA =4 glo] AREE = glom, INOSEHE S oAsle] WEETE Asdg E22 NO2 A4S o
Alstaact. gk A3 FEEE AR G5 9ol FF4 cytokines® 2 ¢ ] tumor necrosis
factor-o. (TNF-av), interleukin-1p (IL-1B) 2 interleukin-6 (IL-6)2] =& o] ojA|H-S gt A7 +
Z8%e] & 4FE = TNF-o, IL-1B B IL-69] BFFEE S50 ST e ope} Hx 4oz
FSEAE eI 2 A4, A FERE Foe MIA BE IL-la2 fdEs 3
ERdor AFdxl, # gae] W 9 Ad Aadg B AES gHoE gAEl], &
o] ol 1 glycosaminoglycan (GAG) 2 #EAE9] proteoglycan (PG)e] & WA st ZHEYD
WS AT Zlog FAE. 9, 7 FEETY] FEQ decursin EFlA 2 A7Ho
ol decursinol2 MgkE| o] § AlZko)lid LC-MSMSE HEHAT, wlehd g7 FEET 93 4%
AF)EZF] TNF-a, IL-1p 2 1L-69] HAIE -2 dHZE/do] & decursinolol] 2§+ A o= FHHT).
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1.M B o] Whgs} #AHEE AAERE NO, G54 AIETS]
F 2 e sheRS) & & (proteolytic enzymes) 5]
Y% (inflammation)y2 <JJolu M2 AY 22 dH A Aot 53], v EEA- AFTHEE F
Q- RE o A= thste] A xZ o] Wojst= RE of FAAY kel 7MY Fasta $1g e QlAfolt)
€ T HEAN qFer, FE 24 WA, &8 Tk {4 g1 2 AA 4 VST IHEY &
of B 2& F2 T e 3] FEE SRSkl A7F e 75, sl 2~5 ) Foreitkal &
Hh AF8hgo] dojud tgFst dF IS A At
(pro-inflammatory mediators)©] 4/J°] &#3] <7t3} =Ed A5 A H2o ddEew Y= @
Al =W, o]& Qlete] W3, T3, FF % 753N HAE AHEEH, dEFE TSk AlE EHd o
S 2L A FAEC] YERdLh? o9 e o A& Eote] AZMEY AVEE frEdte 2= &
SHHS Rt FRtete] Sk oA A5 N 2% monosodium iodoacetate (MIA)S 313 9] &2
AAHEZ TNF-q, IL-1B, IL-6 5°] dom, thAAZ A HE FoAgozd 2349 S foste R4S
(macrophage) 5°] ©]E& EH|5to] thFdt A5k o] ARSIl QeI
S uisfEta Yok g EZe AdelA ohgE & e AR H) &t thdd 2EAEEA, T2
Fo] o] B P Aol Bedsi, A5HES A= g, A8, T SANA kS X R AuE
At

QA A3 AZ 7l Q1A o] Q]9 = NO, prostaglandin
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& LS 3l A|EE Ul QS (Angelica acutiloba Kitagaw), ZLE] 3L Z-=+ol| 4] 2

ZH A (osteoarthritis)> FHEAZTS P35 AlE = 5737 Ungelica sinensis Diels)2 T =1, 1
21713 (extracellular matrix)e] WA o2 13le] A4 AR oA Gde dolst ZAoE dElA Ut o
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A5, g N 5 e Ao gig A=
ARE-SEAL ok B FRAE L EAIE decursin,
decursinol angelate, nodakentin, nodakenin, umbelliferon,
B-sitosterol, a-pinene, limonene 5-°] Y& A o}
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dojx FEH FEEY Fod mE FEAZNA 9 7IAA 23 FEEES 747 25, 50 2 100 mg/kg
INOS ¥ COX-2 E484¥ §44 ¥slE BUEHH LR AT APER | mLS 357 19 138 A
tom, volrt Aol AFA Al ETIF, T T3t
TNF-o, IL-1B 2 IL-69] W3S S4 3t 33

= 9Fe At 24. NEZSY 53

FEETol WAL Ml mA
T= = =
STt B Ao Alg-dE E7] AFZ 32 A E(chondrocyte)

£ 2359 New Zealand white E7] ZHH2HE A

2. AENE ¥ 4y Z22& Y3t 12} e =, ARSIt B

AZAEZ= 10% $-E o} A (fetal bovine serum, Gibco

21. MENE BRL, Grand Island, NY, USA)°] X% 3 DMEM
AHEAZ A8E G FSRES FEA O (Dulbecco's Modified Eagle's Medium, Gibco BRL)
2ERH FEEAT 3G Fdol AHEE MIAE HIAIE ARSSe] 37 °C, 5% CO, ZZ100A w gstaiTh.
Sigma Co. (St. Louis, MI. USA)ol| A, FE1}3 A2l A FE2EDY AxEY |55 o] $s)
Zoletil?} Rompun-2 H}o] A 57 2] o}(Seoul, Korea)ol A1 &] Cell Counting Kit-8 (Dojindo, Japan)—— o] &-3}<]
TUSAT AXE5A = AFEE water-soluble WST assayS AA|SIATH AZZAHMEE 96 well
tetrazolium salt (WST-8) &2 Cell Counting Kit-8 plateol] 1x10° cells/wellZ ¥F3FaL 12 A| 7 7]' ulj gk
(Dojindo, Japan)E AHE-3IR oM, HF5A Al E71R1€] g, #EH FEELS T, 5, 10,25 2 50
=42 7t7h9| assay kits 7 5H] ELISA Reader & pg/mL)E A 2] 8ted 24 Al 7F vl FSFATE 2 well T
£ Western blot® 2 73131t} 10 puLe] WST-8 &8 37}3k4] 37 °C, 5% CO, =74
oA 3A1ZF wkEAIZl ¥, ELISA reader (BIO-TEK

22 Asl=Es Instruments Inc., Power wave X340, Winooski, VT,

6FH2 47 Sprague-DawleyZl 2l (Orientbio, USA)E °]83}o] 450 nmollA 2 =E AT}
Korea) 60 #l2]& F9ist] SR F=ASE W B A FEELS AR &2 x|
ox & 2342 °C, F& 55+5%, 12217 F71¢] WEg= FASHA
Bk 27olA 177 A-SAZ 7, Aol ARE-3SIS]

2o
ol ool

AR 50 AlEE AP EE AFE(Samyang Co., 25. Nitric oxide (NO) MMZ =X
Korea)o} ¥ 2855 AF20] 353t A FEEL] NO A AdAlsS gotir] ¢
3lo] Griess reagent BH-gH & ©] 83T BV AF
23 SUEY gy ZAAEZE 96 well plateol] 1x10° cells/well 2 H 3}
APSAA 1 F7F AL AR AFEE AFS I 12 A7k w8k o2 IL-1a (interleukin-1o, Miltenyi
2338t 7} 29 12 08 s AERAAAE, R, Biotec, Germany)E @& EE T3 F5(0, 5, 10,
AP 1, AT 2 © AE )2 22A WA 25 2 50 ugml)e] FIH FEELI A A5t
Aok FAHEY LS $18H Zoletilex} Rumpun©] 24 A 7+ wf gt ATt v Aol FUe Fel Griess
2:1 M &2 349 nFHAE S F ol Fofste] ulFH Al reagent (1% sulfanilamide % 0.1% N-[1-naphthy] ethylen-
7 3, g2 TE2FHE 7]3o] A R3FL 1 mL A} ediamine dihydrochloride in 5% phosphoric acid)E 3
71E ol&3te] ¥F WA Yol A A= 3 7¥skal Aol A 10 7k ¥E-8-A1X1 §-, ELISA reader
2% MIA (30 mg/mL £9) 0.1 mL& FAFSA 3 £ o] &3t 540 nmolA FEFEE ST NO
(N2 FE S3A7F ol 42 AR A9 EEE NaNO, EFd S o] 838t A egas 2
0.1 mLE& FAEE, =54 1 mLe 3T7P 1€ 1 % olZ J|FEo g AT
3|4

o MIA €< 0.1 mL& —r—/\]-o]—ﬁﬂ —’—-4@ AS Al 2.6. INOS, COX-2, TNF-a, IL-1p & IL-6 mRNA
7I9A SHF 1 mLE 357 1Y 1348 A7 Fof  5H

st FE ‘il‘ﬁ iy Xﬂﬂ]-?o s RA S A FEEZo] iNOS (inducible nitric oxide),
o MIA €94 0.1 mLE FAlele] ZHEE S §2HA COX-2 (cyclooxygenase-2), TNF-a. (tumor necrosis factor-
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Table 1. RT-PCR primers for inflammatory enzymes and cytoknes

Gene Primer sequence

Product length (bp)

Forward TTCTTTGCTTCTGTGCTTAATGCG

iNOS Reverse GTTGTTGCTGAACTTCCAATCGT 1061
COX2 Forward CTGCATGTGGCTGATGTCATC 1061
Reverse AGGACCCGTCATCTCCAGGGTAATC
TNF-o. Forward GTAGCCCACGTCGTAGCAAA 346
) Reverse CCCTTCTCCAGCTGGAAGAC
IL-1B Forward TGATGTTCCCATTAGACAGC 378
) Reverse GAGGTGCTGATGTACCAGIT
1L-10 Forward CAGTCAGCCAGACCCACAT 322
Reverse GCTCCACTGCCTTGCTTT
. Forward TTGTAACCAACTGGGACGATATGG
B-actin 764

Reverse GATCTTGATCTTCATGGTGCTAG

a), IL-1B (interleukin-1B) 2 IL-6 (interleukin-6) &%
A HE A WA= FFE Gotrr] $ste] RT-
PCRE Tttt 34 FE2do] Foid AF
MIAE FAFSIAL 2¢0] AHek AJoA AES A&
sfo] E23 & total RNA extraction kit (iNtRON
Biotechnology Inc., Korea)& ©]83}o] dZxA o=
HE total RNAE #2]35131t} Total RNAS A &3},
RT-PreMix (iNtRON Biotechnology Inc.)& ©]-83} 1
pgd 5de %ol 7 total RNAZYE 7Hzte] cDNA
£ 33k iNOS, COX-2, TNF-a, IL-1pB, IL-6 2
B-actin 5 ZtzZte] AR A FE = ZElo]|HE AL
83t 94 °C 13, 50~65 °C 45%, 72 °C 1%, ¥ 30
cycles 27122 RT-PCRE 53] &} th(Tuble 1)."

27. NOS ¥ COX-2 CHHE g =X

FEH FEEDo] iNOS ¥ COX-2 & I
Ao PX= FFS Lol 7] $15H western blot
analysise T3t I FEELo| Fod 3
Hol MIAE FAFstAL 2 Yol 33k AldA A&
S HZE3le] B3 F, Lysis buffer (Cell Signaling,
Danvers, MA, USA)S o] &3l dZx2 | gz
S 433 th BCA protein assay reagent kit (Pierce,
Rockford, IL, USA)E o] &3l @il =& &4
sk 20 pg¥ FLE Fol 7 G AES 10% SDS-
PAGE geloll #7198 3}, nitrocellulose membrane
(Whatman, Dassel, Germany) 422 o] 5A|Z Tt} A
o] HlEolA A¥E Aest7] 9138+o] membraneo]
5% EBAERE B2 147 BRI B, INOS
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(BD, USA), COX-2 (Santa Cruz Biotechnology Inc, CA,
USA) % B-actin (Sigma) A7} H714E 5% SR
2 aAste 4 ccelM 1247 WAz
TBST (50 mM Tris-HCI (pH 7.5), 150 mM NaCl, 0.1%
Tween-20)2 5 &7+ 3 3] A&t Zhzhe] gk oA}
FAZ A2oA 1 AIZF wEEAIZl F, ECL &
(Amersham Pharmacia Biotech., NJ, USA)E ©]&3}
Z e o] WS gl

28. 17 €83 TNF-o, L-1p % L-6 & 5H

MIA FAF - 24 o] =gk 3F ] dAja H
< s 5, 4549 AXEZEA TNF-o, IL-1B, IL-6
52 ELISA assay kit (R&D Systems, Minneapolis, MI,
USA)E ©]-&sto] 735ttt

29. He| FEE HMEEYN
gl W9 decursin?} decursinol®] #4& ¢+ LC-
MSMS+= 717]= LCQ FLEET ESl-lon trap mass
(Themo scientific, FL, USA)S AM&-3}% 2™, Plus
(Themo scientific, FL, USA)E 9172 3}o] systemS A}
L3lH o AXEdo]= X-calibur sofiware (Themo
scientific, FL, USA)S A}-&3}o] 243130t &40
o]&¥ ZHLS LUNA CI8 (20x150 mm, 5 pm,

Phenomenex, USA)S A&-3}t}.
o]Fd 2L 0.1% mt & (A 0.1% 7H
et oMHNEYVEY &AB)E 4=
gradient 2 WY& AMESIATE &) ¥ &S 04

min (30—90, B), 4-4.5 min (90—30, B)Z AA F YL

s 9
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o, §4& 03 mL/mine & a3, FIF
k.

LC/MS/MS £4 27122 MRM (Multiple Reaction
Monitoring) mode®|A] monitor=| %1 2™,
ionization (ESI) positive ion modeE A}&-3F5th.

ZFEe 10 puL

electrospray

Decursin@} decursinol 42 positive ion mode©] 4]
Al sl o™ decursin®] ©]<3} monitoringS m/z
329>229>2112 decursinol®] ©]-238} monitoring m/z
247>229% #4519}

Desolvation gasZ A& AMHE-3FH 2 W, decursin
decursinol ¥4& $]3} collision energy+= Z}2Z} 239}
17%°] 2.1, ESI source temperature= 300 °CZ A
A3t
1A FEET] FAEA decursin®] g9
Hsls #Azslr] $1351 decursin 0.2 mgs A,
b gl Azl kst of el A] 2 A7 vl ek, decursin
(m/z 329—229—211) ¥ decursinol (m/z 247—229)S
LC-MS/MSE REUHH3IA. 5 558 F437I
$18ke] B FA ) decursin (10 mgkg)S ipFY & AI7H
A3 W decursinol®] ¥HS LC-MS/MSZE &7
st

2.10. SAHXz2]

B Ao de Aol Az SPSS 11.09)
unpaired student's t-testg ©]-8-3t] SAIAM A 2H,
o)L *p<0.05 D Hp<0.01 5T AH AL
I 32 ¥ F(mean)+ 3 5H X (standard deviation) =

E7) sk

31 MZEEM &

E7] AZxAAEL A F2ELS 5210,
5,10, 25 ¥ 50 pg/mL)ZE A 2] 3le] 24 A]7F B %3k
A3}

ZF, WSTHH O 2 NEZAEES AT 2
Fig. 10 VFeRd upe} zho] Al F2jo] FFS
] o}ol-o\:q A]é‘%oﬂ /\}}15] o= luoz_y:_oﬂ/q 100% o]
3 NEREES Bl et JT
ol 2 AZZAA X 5L FsiA ottt

3.2. NO MM ofx|
IL-lo H22 9455
Ay 2R

120
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2=

£% 80
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>2
=0

8z w
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0 5 10 25 50
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Fig. 1. Effect of Angelica gigas extract powder on the
viability of rabbit chondrocytes. Rabbit chondrocytes
were incubated with the indicated concentrations of
Angelica gigas extract powder for 24 hr. Cell viability
was determined by the WST assay.

25

15

10 -
5 1
0+ .

ASY FEEL (ug/mL) D 50
IL-1a (5 pg/mL) - + + + + +

Nitrite (uM)

Fig 2. Effect of Angelica gigas extract powder on the
production of NO in IL-lo-stimulated rabbit chondro-
cytes. Rabbit chondrocytes were stimulated with
Angelica gigas extract powder (0-50 pg/mL) in the
presence or absence of IL-1a (5 pg/mL) for 24 hr.
Supernatants were collected and the NO concentration
from the supernatants was determined by the Griess
reagent assay. Data are expressed as the percentage
of control. All values were presented as mean+S.D
(n=6). Values with asterisk are significantly different
at **P<0.01 by Student's t-test.

Aok 2 A3 Fig 20 YeRd wkel o] IL-1avt A
23k 79 NO A ZFE 9 18 uMEA] [L-1aZ 22
SR ok ol vls] < 10 8] 71 NO A Fo) =
7¥sdeh ek IL-1o3 8] % (5 ug/mL)lA &3t
Hog ASHT T s AS A &+
AR 2 AF AloA o] NOBES A FE28T
e 2 FE oEHO T 7145901, 25 pg/mL ©|
o] sEAdA = BAEE o 2 EFHOZ NO
S AAsEA T Wby A3 A543 cytokineS!
IL-lo A2 F48 AAE NOTZe g =
S5 50 pg/mL A2 °F 6.0 uM TE7HA] A3
Aom v X (2F 1.8 pM)oll thate] 38 Ax¢
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A

MA - + + + +
HUSH FEEY (mgkg) N

B-actin

B

MA - + o+ o+ +
S FTEEL (mglkg) N C 25 50 100

iNOS - .

B-actin e . - -

Fig. 3. Effect of Angelica gigas extract powder on the mRNA
and protein expressions of iNOS in cartilage from
knee joints of rats at 2 day after MIA injection. The
mRNA (A) and protein (B) expressions of iNOS in
cartilage from knee joints of rats at 2vday after MIA
injection was determined by RT-PCR and western
blot. Data are shown as Mean+S.D (n=10). N: intra-
articular saline injected and treated with distilled
water. C: intra-articular MIA injected and treated
distilled water. 25: intra-articular MIA infected and
treated with Angelica gigas extract powder (25 mg/
kg). 50: intra-articular MIA infected and treated with
Angelica gigas extract powder (50 mg/kg). 100: intra-
articular MIA infected and treated with Angelica
gigas extract powder (100 mg/kg).

F7HA NOAY S BHA o= A8t

3. INOSe] mRNA 3 ECHHZ
FIH FEET T 9% NO A9 JA 7]
AL 2AFE] 918k, F3H FEETo] Foid 8
Aol MIAS FAFSIAL 48 A AT, AZx7
NOAA &%) iNOS2] mRNA (A) ¥ w93 (B) &
AR EE ZASHATHEIg. 3). MIARE &
(O E INOSS] mRNA 2 vz vt
A Frtstden, }FH FEE
100 mg/kg)= iNOS mRNA % ©halz e S
oJEHOZ AA st kA
iNOSE +ZAF gdeA BdS o

FEE GFHUA NOS| AR Aeals
=]

o
td
—
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A

MA - + + + +
B FEEL (mg/kg) N

MA - + + + +

HEH FEFY (mg/kg) N C 25 50 100

COX-2

B-actin

B

COX-2 S A e e

B-actin e — — — —

Fig. 4. Effect of Angelica gigas extract powder on the mRNA
and protein expressions of COX-2 in cartilage from
knee joints of rats at 2 day after MIA injection. The
mRNA (A) and protein (B) expressions of COX-2
in cartilage from knee joints of rats at 2 day after
MIA injection was determined by RT-PCR and western
blot. Data are shown as Mean+S.D (n=10). N: intra-
articular saline injected and treated with distilled
water. C: intra-articular MIA injected and treated
distilled water. 25: intra-articular MIA infected and
treated with Angelica gigas extract powder (25 mg/
kg). 50: intra-articular MIA infected and treated with
Angelica gigas extract powder (50 mg/kg). 100: intra-
articular MIA infected and treated with Angelica gigas
extract powder (100 mg/kg).

MAP kinases&/ 3}E 5 3FoJ(JNK 2 p38) v
AP-19] trl2 &= 429 IdRE AT Foz F
A ¢ Yo'

34. COX-2 mRNA % CHHEE s ofxy|
G FEEYo| iINOSEE S} ¥F 2sHE 7
f’c—g ZH= COX-2 Frdxt 9 whild M= A
A AAlske AE GRlEr] st FIA F
o] Folgl BFo] MIAE FAFSHAL 48 A7+ 73
, AF23F W COX-29 mRNA (A) 2 gula (
& =4 3A T} Fig 4A, Boll YER npe}l 7ol
AZEN)eIA COX-2 mRNA 2wl akg] o o}
oFat o RO = MIAXH B Z 13t
COX-2¢] mRNA 2 ©uid w&o] =4 Z7}= Qo
293t ZANAN AGF FZFE TS =1 o]EFHoF
Els
s

=)

E o ot Hm o

225, 50 2 100 mg/kg)dt A2, COX-2 mRNA 2
wud wEe] BE oEF

i
|
= o2 it 539
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COX-2 ©id w-a o] 7 (Fig. 4B)E 934 prosta-
glandin (1 &E°] PGEy)FE o
< SE3l] A5A 5

=2 O

35. TNF-o, L-18 ¥ L-62] mRNA &8l <X
LPST O R f¥5 = A5AAR] TNF-o, IL-1B 3
IL-69] F2F ddS JAsh=A] Flsb] flste] 3
ZFxdo] FoE HF el MIAS FAISIAL 48
Fx4 W TNF-o, IL-1B 2 1L-69]
mRNA ¥¥-& RT-PCRE ZAsioirh 2 234 A4+
S AAEe] EHo] vjg ot uhd,
3 (0)2] TNF-o, IL-1B % IL-6
2 - S7heksinh F
o= A A% e ¢
He 49T ANHFig.
TNF-oo mRNA 32 w] o3}
B 2 IL-69] mRNA @& =
2 Tl FEEELE TNFo 2
7ol olel TNF-a Al & 27
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Fig 5. Effect of Angelica gigas extract powder on the mRNA
expression of pro-inflammatory cytokines in cartilage
from knee joints of rats at 2 day atter MIA injection.
The mRNA expression of pro-inflammatory cytokines
in cartilage from knee joints of rats at 2 day after
MIA injection was determined by semi-quantitative
RT-PCR. Data are shown as Mean+S.D (n=10). N:
intra-articular saline injected and treated with distilled
water. C: intra-articular MIA injected and treated
distilled water. 25: intra-articular MIA infected and
treated with Angelica gigas extract powder (25 mg/
kg). 50: intra-articular MIA infected and treated with
Angelica gigas extract powder (50 mg/kg). 100: intra-
articular MIA infected and treated with Angelica
gigas extract powder (100 mg/kg).

36. 83 Wl TNF-o, L-1p ¥ IL-6 CHHE =0

OXl= A&

A7 FErwe) FATEN} dFFeT 2
2408 F83EA AAHOR FPFASL 2
sheA e Slekel A 2ANA MIA FA}
F, 48 A7 A T A A Al F g SF ] FHo

120
.5 _ 100 .
B9 a0
gt
28 eo
o
55 4
g ¥
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Fig. 6. Effect of Angelica gigas extract powder on the
production of pro-inflammatory cytokines in the
serum of rats at 2 day after MIA injection. Data are
shown as Mean£S.D (n=10). N: intra-articular saline
injected and treated with distilled water. C: intra-
articular MIA injected and treated distilled water. 25:
intra-articular MIA infected and treated with Angelica
gigas extract powder (25 mg/kg). 50: intra-articular
MIA infected and treated with Angelica gigas extract
powder (50 mg/kg). 100: intra-articular MIA infected
and treated with Angelica gigas extract powder (100
mg/kg). Statistically singnificant value compared with
control by t-test (*p<0.05).
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Decursinol and decursin were analyzed by LC-MS/MS in indicated MRM mode. HUVECs: human umbillical vein
endothelial cells.
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Fig. 8. Blood concentration of decursinol in vivo after ip.
injection of decursin. The intraperitoneal (i.p.) injection
of decursin (10 mg/kg: 100 pL injection) was effectively
converted into decursinol which shows maximum
concentration at 30 min.
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