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New Research Progress on Anti-Inflammatory Mechanism of Arctigenin
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(2.School of Life Sciences,Nanjing Normal University, Jiangsu Province Key Laboratory for Molecular
and Medicine Biotechnology, Nanjing 210023, China)
Abstract : Arctigenin,a bioactive constituent from dried seeds of Arctium lappa L. which has extensive pharmacological
action,was found to exhibit satisfactory therapeutic effects in inflammatory diseases. Here, we summarize the research
progress on anti-inflammatory mechanism of arctigenin,and analyze the research direction in the future,which can provide
a reference for the research and development of anti-inflammatory drugs based on arctigenin.
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B G R Z G IRIE A RGN 2 K. H R IR ( Dextran Sulfate Sodium Salt, DSS) Fl = fif 54
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Y75 B A .2016-09-20.

ELTH . HKEARPAE4 (81172798.81072433.31071000) .
BIRBRRA DTS &, B, JEE , 58 7 1) - 299090 R . E-mail ; kangjingjingkuaile@ 163.com




PSR 4R (AR R 55 40 5 2 W1(2017 4F)

fATAE )2 5 Nz S I R e PR RS54 a5

Huang TC %5 LA DSS i S/INRE A Bt S M R W5 R i BEHT 7 d BRI IR AR 35 T K
(100 mg/kg) , AT WY Jd 25 1 2 /INER A RS | (IR R, 37 20 25 - T VR SR B itz M 45 I 48 10— Fh oA 2
Y H AP A R AR OIS A IR B X RS I, Wu X SR B B A3 T
BRI, A EE T A 4R 35 T 0 (25 mg/kg. 50 mg/kg) 1M1 AF 24 35 14 BE A% 77 B AR M 3 ) DSS
WR/NREE MR, BARFTI N 435 15 T4 25 41/ N B U4 5 D8 L S 45 W 21 2 2 3003 A5 485 W % I TR 2
PRAS BN . WFIT A AiE R A0 R LA KR 4 1 400 L A 92 PR 25 W 9 1) e A ok R b ke 25 R R LY
VER, 43510 T LA 3 MO A2 45 1 26 /N U 8 L 7 20 B 50820 IR 4 sk v Mok 4 9 75 358, T A
G DSS A5 . (AR ERE IR, B34 1100 (50 mg/kg) M 45 1 2 () DO e =4 T 45
SRIAPEXT B2 VDRI (500 mg/kg) .

Supriya R H %L1 TNBS 28 B 7 A/NRUA N, 518N RES 7 405 385 ZIM 52515 R G RIS , 4R35
F11IC(30 mg/kg 60 mg/kg) A FEARES I 5 /1N BRAA P9 3k A W IS 1 |, Vol 5 P 40 ot 46 45 W 4 /N BRI TR
FPL, % TNBS 375 G0 S AE M i
1.2 MRRSE2ERE

ZMERTB4%5 ( Acute Lung Injury , ALT) S48 0 PR PE LA 35 B R R0 SO BIF S 80R0 45 R 2tk b A7 1k dole
PRI BEE I PRI, 2R 455 LI 200  TEE. Shi X 28 2S0H BB A 5 me/ke BEZ M ( Lipopolysac-
charides, LPS) il £ ALI A28 & BUAERE AT 1h 2006 Ia e 3 2R 35 7 oo e LPS Bl iy 2cbE i 5. 41
ZUEIKF-BR A LPS 6 h J5, /N U2 008 B L3 B 35 10 & | T 4R 32 71770 (30 mg/kg . 100 mg/kg)
A RLEAK T LPS 51 A0 R o 5 4025 KO B, ALL /N B IR PR A28 1 i o6 Hh 1, 455 B
SR 2R 35T I0(30 mg/kg 100 me/kg) T i E AT H A5 O L S B AR ) TRIREA LPS (S mg/kg)
W B Zhang W Z 265 /NEUBEPL 23 g % BEZH  LPS 4 LPS+4-3% T35 JC4H (50 mg/kg) Fll LPS+DMSO
4, R4 d SRR /INRI AL 2L I AR -2 3 G I MR I L 8L 2 82 i 2R | O 055 % IR AH 1L, LPS
2 /N B i 9 R 1 U | s MR A LI T B 5 T 2R 2% 14 90 (50 mg/kg) AT 2 0] LPS 5| 14 fiti 20 21 4% i
SN AN BRI T E VRV, A IR 35 T ik nl v/ D i LPS 5 A AR L R R A | B AN | gk
ARG Z MBS DL IR ARR AR 35 T OUXT iR ALL A 5%

1.3 FIRHMZRFERESER

HARX A 28 2R 58 ARE S 0L E H XL I 4 AR A5 A 2 PR v i B 6 Sl ST PR 2 R S
RRIEFLHY 0] R 2 25 9 & BRI SE 40 e a4 38 P T A A I D RERF 9T 7E s JLARBUS T
ZEMEMERIEIRE. Fan T S5 HE N7 A RRUECHE RN SR i PV T A L2 0 Ak A4 28 1 0 0T SRR 2 K LAy ot 22 £
PRI, B 2,3, 5546 = &3 DY ¥ ( Triphenyl-2H-Tetrazolium Chloride, TTC) % {4 i/ | 2435 14
JG(6.25 mg/kg . 12.5 mg/kg .25 mg/kg) W] 5 d AR5 1 b gl R BRUG A E 8, 25 mg/kg 4- 3% T T iR
SRUIBIAS 2 B N (26.45+2.97 ) %Il 2 ( 14.50+2.74) %. LAFERFFTFE B, 8005 0 78 B2 55 40 Bt mT 412 198 G PN 98 9 S
JOE AR, T A 25 - 0 T Sl S0 N S o 200 L P 8t DA B G 1 W A L 5 85 1. Zhang R SRR R T 46
Bl ME T 240 R S 36 2o S5 T 5 4% 19 A ok A v T ke ) R 4 P 3R I, 4 3% T o 48 25 41/ RO
JIE Btk LS5 2H 2 rb A Bk T 4 1R 17 B RGFE R Ak 32 B0 G RRE AR AN HR Bt ki 5% 7 2R 3%
FH e e PR BIE T ANAE 1 R 17 AR B R TR ik St B I A R A 0L L WA e
IIAKE P25 Yo/ N B BEA B D) R, USRS B BERS 2R 1 0, [RIARIIE SE T 4R 3% T 45 78 (10 mg/kg) X
S R R B /N U SRR

TR RIGTT JERUEE W EZ LA 2548 (HZE R S8 ORI, 51 & RAE 5 — R YNk R L. Song J
S A ST /N BB AR Y (Stab Wound Injury , SWI) |, #8584 2% - Jo XS HUARME o 452 43 0 PR30V 7E T
SWI ALY J5 | 45 F6 8 BLAF M 48 2% T-4F 90 30 min & 14 d, K 5 % A M, (20 mg/kg. 40 mg/kg.
80 mg/kg) £F 38T 0 T 71 S AR bt i AR IR0 LA i 7 25 2 A B it vk, M AR aE 405 1 AL T 4
T HBAR T A 35 T IC AR YE R , Song J SEZEVRSNH UM 2641 L83 40 AL SH-SYSY 37 HLAR MBI 455
AR IREER 0.5 wmol/L 2 2% F4F JCRE 0% 2 0 i ph 61 48 5 2 49 983 SR FE [ T — o ( Tumor Necrosis
Factor, TNF-a ) . 4 /1 & - 6 ( Interleukin-6, I1L-6) %5 & GE K T #) 4> Wh; 8 55 7L BR i & B8 ( Lactate
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Dehydrogenase , LDH ) 7= 4= ; B it 40451495 5 LA B8 p AR AR R L DA_R 3R R 435 7 o AE (R Py 4k
HPSE SR A A AEGTAAE T AR XU A O 1 pp 22 DA VR .

2 RS ICRRAEA DG S s B A ™ i 1 ]

FERIE R A R th 25 T 7 AR RE W RIE S S M2, 55 8 — S 4 A A B (Inducible Nitric Oxide
Synthase ,iNOS) Fili5 7 FI IR 5 & il ( Cyclooxygenase , COX-2) &5 LPS HIIHA G A B E )5 SRS, B4k
AL ,INOS Fl COX-2 1R ZARAEAE T FLAI AN N, A AE 4032 2 LPS \TNF 4505 9 i Hl ik
TR 5 A F A, A U — %L A ( Nitric Oxide, NO) FIF[5 I 2 E2( Prostaglandin E2,PGE2) W] /34
E}im[m—ls] .

TE ALL i RAEBL AL ) 50 me/ke 4 3% F 1 JCHE 06 0 3 PR IK ALL /N BRI 4 21 iNOS iy & F &
K AR 3E F H OCAE R AN LB P VR T A BRI Kou X S5 F LPS 138 BRUR B s 441 i
RAW264.7 4175 RSN RAEAL Y Kill 4 35 117 T BT R VE . Western blot Ka il & 8, Tl 8 48 3% 11 T
(5 pmol/L .10 wmol/L. 50 wmol/L) fES i 2 Hu A LPS J11i RAW264.7 4004 A iNOS 25 1, H 5 754K
P s SR, F5E R BB R A 4R 35 T4 90 (5 pmol/L 10 wmol/L) XF COX-2 &1 34§40, H A7 & 7 i
By 4327 H T (50 pmol/L) REME I COX-2 HYZE 1K1k ; INOS Y7 )t K il 5k K 52 55 & B, LPS U5
INOS e TG B s, 4+ 35 e TRAL B AE 4% 70 A M 41K iNOS f 76 s ME ). F Zhao S5 ST
AR A S RERY | [RIREAS A4 35 T e Al S 20 ] iNOS B R KT XT COX-2 fI3E 28 BEA 32 5 Utk
HhF Zhao ZEWF5T 30 & PRA- 25 T-H o0k o] LA iINOS BB P | 5 IR I ELISA 45 % %7, i1 iNOS &%
) NO a7 ARG Yao X ZEMFE IR I, 4535 T 15 U RENS8 13 AR T 8 11 70 B A i A
HAEHF (Cterminus of Hsc70-interacting Protein , CHIP ) JCHK A9 5 I A S AL, (e dF iNOS YR, 7E B
BRSO S

A A Y JE DR 0 2 T8 AL AR e S RN RIS I, DA BRI B | A3 T U RE S e B ot B  BIRR 4%
ZAIK- L AEIHIVE , WA INOS YR (% &, BLAb, 4R35 T H TR BB iNOS I IR IE M. B2,
A-FE T Tl AR INOS (18R 7 s NG M0 ]l INOS &8y NO B A= ik, T & HE 8T 9 VR .

3 RS H TR SRAEANI A TR

GEIE AN PR - — 2 FE L) RAE AT, MR T SR AE S5 (14 R 5 1 ] 43 Ry 2 s — 2R AR i R
RS IR T, 10 TNF-o0 I I 2528 (TL-18 IL-2 IL-4 TL-6 45 5 59— 28 Il 48 4 S I e 47 48 [
T (40 IL-4 1L-5 IL-10) 20

[ Sh2z 8 E ST DSS S5 RALEY %A= 3% By R T 2 AR AL SEA T 5%, e pie 1 Sk 2 kil 45 SR 1
R, B H TR 100 me/kg 2535 78 K AT RCRARASE B /N R85 3 007 A TNF-a F1 TL-6 7K1 1 7 TNBS
Sip R 435 IURE RS W T B LPS 51 % TNF-a IL-18  IL-6 FY34 /N, #5450 LPS 51E R
IL-10 f9s/0 ). eAh, 4R35 FHFO0E ALL AR rf i 2R B 1 o 4 0 20 it PR A 98 5 1 L F 9 36 P, 70
AL FRAZE T4 I8 (30 me/kg. 100 mg/kg) BEASHN A ALL A H B A% 48 Il o 0E WE W TNF-o0 IL-1B . IL-6 1Y
R

4 R N S A1 , Kou X SR SMIFFE &K 5 wmol/L~50 wmol/L 4= 35 1+ 70 1 F R M 1k s 30 1 I
ZHHA T 1) RAW264.7 H1 TL-18,1L-6 ARSI, HLICAMEEE" . Sun C H 28I 435 7 700 2 MLl
Wb R/ B 75 2 (lonomycin ) 175 5 Ik E4 41 i 3% Ak %) 400 i VE A, 3t X 40 e AR ARG I &5 2R B, TR AR T
1 wmol/L B, 434 -1 JU AR ILH W 8k ) 240 O 3 1k, 1B P A 25840 o ok 0 18/ 25 785 R (Lonomycin ) JII A Ik
ELAIAR T TNF-oc TL-2 T1L-4 TL-6 %5 R0 T RO . 28 B4R, 438 P C P RAEH 5 HAE A /e 1K
ARSI S5 AT S00H 15 22 B S RE 4 PR 1) 43 DA K.

4 ST HOOHE S S R 5N EH

HI LPS 7| 62 % 2 A S S A — i UL LA PR ORI 4 E , LIPS 3 858 1 Y B A%/ B W 20 S TN
B 2257 Z)R 5 AL B F B ( Mitogen-activated Protein Kinases, MAPKs) %% 5K f Kappa B( Nuclear Factor
85 —
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Kappa-B,NF-«kB) . 3532 1A 1% 2 iR % % 5 1% ( Janus Kinase-Signal Transducer and Activator of Transcription,
JAK-STAT) 45 2 5% 5 3l i, b I 05 45 Al e 6 R R 8 B T B 2 P RE A 2. 2]
VMG 5 5 R 5 P09 R A5, IR 2 SEoK ST G R 35 RAE AR SCSE N 3238, RIS B8R, 43 714
JG(0. 01 wmol/L~1 wmol/L) AI I RAW264.7 4Hfirh LPS 15519 I-kBo BUBEIR LA S p65 MIALFLAL ik
AR MAP BEEPER IS, 5 AR -1 0 il 1 MAP 38840 ERK1/2p38 i JNK )
Wm0 MR AR L6 45 ALK UE X B MAPKs  NF-kB {5 5l B2 4- 35 T o hi 4 1 1 24k
FHRE A Kou X SFHEITAF 35 T HICHL R WA S AL, & 0435 FH T RERS I 2 1410 ] RAW264.7
AP LPS 15/ JAK2 (STAT1 I STAT3 HYBEER AL, MM FH T STAT1 F1 STAT3 B9 AR, #eh, 438 11
JCIALPREERS 5 S JAK-STAT 15 5 1 f i 4 IR - 41 it R 715 5 1% 5 40 il 25 11 3 ( Suppressor of Cytokine
Signaling 3,S0CS3) AYFIA , X LE45 R ULH A= 25 74 Juid Al i i3 40 i) JAK2-STAT1/3 {5 518 i K AF PR
,f/EJ:H[lG] .

5 HAbfiEH

BRoxd B3R 1 gy Z R s W) SRR IR I BIA E I Ah 4R35 7 H T (100 me/kg) iR RERS 1 4% M
SR R A4 AL P i 5 A6 D75 R 5 | A 1 B b K 5 I R 5 R A LA s Ry 2 . AR T 5 2 40 B 5 3 S 4 4
M, TR 9T 4R 35 T OB R RAVIHIE R, HEE R 2B - EZ S ( Strept Avidin-Biotin Complex,
SABC) s 2H k27 e (75 WS ey 2 A 11 2 D i) 2 SR A 000, 24 4 8 % 200 e 5 e S5 240 A 100 40 e 1) 3
FEAE L , BEEC 0028 W2 B 5256 ( Enzyme Linked Immunosorbent Assay, ELISA ) A6 20 Jifg I35 11 76 Jie Jist ) 7% &
S | AR 3T o T B AR SRR AN 35 51 0B A ) 438 A T PR DA 1) 8 3K 5 A e b 0 - 2B 400
TR 5 DT AT A 50 T 267 R B3R YT

JUY LAETH A N AR AP S 30 I 4= 38 711 ot 1 — IV BL ek SE 52 m, 45 532 B0, 15 me/kg 4 5%
T TCRENS 0 A /N B P AR s A 1 S DR 4 8 B PO o B g A R S 1) sk OO A AR
ST H TR I X AT R PERE (COX-1.2, 5-IR A G 1  BENGAE A2 FIWER e lE ) o /e, B 5250 =
WAIE. DL S5 R4 R | 25 38 T o S 9 RE St A — 22 A4l /R
6 IthrHER

RIEZS HWPIRH S T NEZDREHE , BIEHRSE WFRRS TS RERWIR RS S, ™
HAE NGB, W TR AVE R — R s RO BT R 25 W TEIm R B2 0 E A AR — Bt ], AT 2 H
HIC 2R B2 YTE I R T A0 B b 5 | e —SE @ T, b XU 200 B 3 | A R i 45 ax s @/
W K BB R FEHTAIGYT J AL TR0 i A 5 b, BR & 1T E A TR NG IR B/ iz i . RSR = S A
B HBAEDT SN HLRIE RN R TR 258 AR . 2 B 220k U T T RO R R
BE/NERE R ARS8 1 R G 24 (AR B2 ) Thic 40, 4R 35 1 O HUABR I 8 2 22 25 BT TIRYT
WHRE BRE ST ST . B2 AR AR NS 6 H, Soa s ik 2 IR 43 . BT
X4 3% F I 25 BRI R AR TR PR AR 55 10 R BSR4 3% 10 B Kou X 48 H MTT SZ50 Wig%
351 U RAW264.7 20 (%) 240 L 14 58 S 20 B B ks ), 45 SRR W 5 umol/ L~ 50.0 pumol/L 4351170
it 20 ML B 7 JE R R S DA AR AR S AT OCER RN, AT LA — R R R BT 4 254 1 A k.

FENAMEA TR A 25 T HIOCRA ) Z B A WA 300, ndt R HUsa b PR pl 2 40 i 2. AR SC
MAEIE AR IR0 4221 H TCPT R AR A TS0  TE— R 47 1 4R35 H oo b = R s VR H]
B RS IR AR 35 T R ALY O Zah B4 3 7KF (H B T RAE W S B 15 5 % S
2 HARFE PR K- FNZ AR5 T T SEATIORAN L. B RV 2 (TYK2) J&—Fh RS2 B IR I , & T JAK %K
TR Z— B AN R TR RAG SR T B0 — P, 75N R 8 s g FAR AR P B2 S o Hh 2 44
BHEEEH™ . BT T4 T HOGCES S5 S5 M52 2R A LPS 1755 A0 F W20 i R JE AR Y, A
B AR TR, 5P OCA R LPS i3 B WE 41y JAKL FUBERR 1L, nT 4 i B w4 i 9 JAK2-
STAT1/3 {55 B HX A BT REER Y M BW) TYK2 MR AT A A it — 2. dt—4
WA A= 25 -1 ST E IR 20 1A W0 L R A TR A P v BAT S T ) 1 FH 55t
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B AR R 25Ty i o 2 351 OCHUARA T SHHLR AT IR AT, K R T 3004 25 7 08T i e R oz ik A2
FIATF S5 il 77) B il , X T O 4 ) I ) 24 3% B R AT T 2 A0 IS 5 S B i 3L

[14]

[ &% 3Lk ]

i, B XUBT. AR5 A SR SR TR 2 B IS R [T]. 2, 2008,39(3) :467-470.
SRR, I, XA A AR S5 T OC B B IS e (U] R R i BR 25 BEACAE, 2016, 18 (1) ¢
130-134.

PASPARAKIS M, HAASE I, NESTLE F O. Mechanisms regulating skin immunity and inflammation [ J]. Nature reviews
immunology ,2014,14(5) :289-301.

HUANG T C,TSAI S S,LIU L F,et al. Effect of Arctium lappa L. in the dextran sulfate sodium colitismousemodel[ J]. World
J Gastroenterol ,2010( 16) :4 193—-4 199.

XIN W,YAN Y,YANNONG D, et al. Arctigenin but not arctiin acts as the major effective constituent of Arctium lappa L. fruit
for attenuating colonic inflammatory response induced by dextran sulfate sodium in mice[ J]. International immunopharmacology,
2014, (23) :505-515.

SUPRIYA R H,IN A L,WAN G,et al. Arctigenin ameliorates inflammation in vitro and in vivo by inhibiting the PI3K/AKT
pathway and polarizing M1 macrophages to M2-like macrophages[ J]. European journal of pharmacology,2013(708) :21-29.
SHI X,SUN H,ZHOU D, et al. Arctigenin attenuates lipopolysaccharide-induced acute lung injury in rats.[ J ]. Inflammation,
2014,38(2) :623-631.

ZHANG W Z,JIANG Z K,HE B X, et al. Arctigenin protects against lipopolysaccharide-induced pulmonary oxidative stress
and inflammation in a mouse model via suppression of MAPK, HO-1, and iNOS signaling[ J]. Inflammation,2015,38(4) :
1 406-1 414.

FAN T,JIANG W L,ZHU ], et al. Arctigenin protects focal cerebral ischemia-reperfusion rats through inhibiting neuroinflam-
mation[ J ]. Biological and pharmaceutical bulletin,2012,35(11) :2 004-2 009.

ZHANG R,LI W,ZHANG Z,et al. Arctigenin regulates Thl and Th17 differentiation and ameliorates experimental autoim-
mune encephalomyelitis( THER7P.958) [ J]. The journal of immunology,2015(194) ;25-29.

WEN L,ZHIHUI Z ,KAI Z,et al. Arctigenin suppress Th17 cells and ameliorates experimental autoimmune encephalomyelitis
through AMPK and PPAR-y/ROR-yt signaling[ J]. Molecular neurobiology,2016,8(53) :1-11.

SONG J,LI N, XIA Y,et al. Arctigenin treatment protects against brain damage through an anti-inflammatory and anti-apoptotic
mechanism after needle insertion[ J]. Frontiers in pharmacology,2016(7) :1-16.

SONG J, LI N, XIA Y, et al. Arctigenin confers neuroprotection against mechanical trauma injury in human neuroblastoma
SH-SYS5Y cells by regulating miRNA-16 and miRNA-199a expression to alleviate inflammation[ J]. Journal of molecular neuro-
science Mn,2016(60) :115-129.

KANG J,ZHANG Y,CAO X, et al. Lycorine inhibits lipopolysaccharide-induced iNOS and COX-2 up-regulation in RAW264.7
cells through suppressing P38 and STATs activation and increases the survival rate of mice after LPS challenge[ J . Interna-
tional immunopharmacology,2012,12( 1) :249-256.

XIONG H,CHENG Y,ZHANG X, et al. Effects of taraxasterol on iNOS and COX-2 expression in LPS-induced RAW264.7
macrophages| J |. Journal of ethnopharmacology,2014,155(1) :753-757.

KOU X, QI S,DAI W, et al. Arctigenin inhibits lipopolysaccharide-induced iNOS expression in RAW264.7 cells through
suppressing JAK-STAT signal pathway.[J]. International immunopharmacology,2011,11(8) ;1 095-1 102.

ZHAO F,WANG L,LIU K. In vitro,anti-inflammatory effects of arctigenin,a lignan from Arctium lappa L. through inhibition
on iNOS pathway[ J]. Journal of ethnopharmacology,2009,122(3) :457-462.

YAO X, LI G,Lii C,et al. Arctigenin promotes degradation of inducible nitric oxide synthase through CHIP-associated protea-
some pathway and suppresses its enzyme activity[ J]. International immunopharmacology,2012,14(2) ;138-144.

WRis, Jr i e, SR, S Aol RS 2 PRV AL A BTt R (1] P Re2h,2014,45(2) :284-289.

SUN C H,LAI X Q,ZHANG L,et al. Inhibitory effect of arctigenin on lymphocyte activation stimulated with PMA/ionomycin[ J ].
Acta pharmaceutica sinica,2014,49(4) .482-489.



PSR 4R (AR R 55 40 5 2 W1(2017 4F)

[21]

[22]

(23]

[25]

[26]

[27]

(28]

ZHONG W,CUI Y, YU Q,et al. Modulation of LPS-stimulated pulmonary inflammation by borneol in murine acute lung injury
model[ J|. Inflammation,2014,37(4) :1 148—-1 157.

JIANG L, XU F, HE W, et al. CD200Fc reduces TLR4-mediated inflammatory responses in LPS-induced rat primary
microglial cells via inhibition of the NF-kB pathway[ J]. Inflammation research,2016,65(7) :1-12.

CH O M K,PARK J W,JANG Y P, et al. Lipopolys accharide-inducible nitric oxide synth as eex pression by dib enzylbut
yrolactone lignans through inhibition of I-kBa phos phorylation and of p65 nuclear translocation in macrophages[ J]. Int
Immunopharmacol ,2002,67(6) : 1 7381 745.

CH O M K,JIANG Y P,KIM Y C,et al. Arctigenin,a phenylpropanoid diben zylbutyrolactone lignan,inhibits MAP kinases and
AP-1 activation via potent MKK inhibition: the role in TNF-alph a inhibition[ J]. Int Immunopharma Col,2004,4( 10/11) .
1 419-1 429.

KANG H S,JI Y L,CHANG ] K. Anti-inflammatory activity of arctigenin from Forsythiae Fructus[J]. Journal of ethnophar-
macology ,2008 ,116(2) :305-312.

WRIE i J8 — 0, S5, AR5 71 oTR T R A i b i S I B Rk e [ ) ] g v PR 25 2% 3K, 2015(7)
69-71.

JI'Y L,CHANG J K. Arctigenin,a phenylpropanoid dibenzylbutyrolactone lignan , inhibits type I =1V allergic inflammation and
pro-inflammatory enzymes[ J]. Archives of pharmacal research,2010,33(6) :947-957.

SIAMAK M K M D,WERTH V P. Prevention and treatment of systemic glucocorticoid side effects[ J]. International journal of
dermatology,2010,49(3) :239-248.

ISHIZAKI M,MUROMOTO R, AKIMOTO T,et al. Tyk2 is a therapeutic target for psoriasis-like skin inflammation.[ J]. Inter-
national immunology,2014,26(5) :257-267.

[REHE.& &)

(EBFE 75 7)

[10]

HIKINO H, ISHIYAMA M, SUZUKI Y, et al. Methaniems of hypoglycemic activity of ganoderma B: aglycan of ganoderma
lucidum fruit bodies[ J]. Planta Medica, 1989(55) :423.

JAEAE T E . BARE 2R AR E AT SE 1], SR E s AL, 2005,21(1) :46-48.

LEI L S,LIN Z B. Effect of ganoderma polysaccharides on T cell subpopulations and production of interieukin 2 in mixed
lymphonyte[ J]. Acta Pharm Sin,1992,27(5) :331-334.

Tk, . BRSPS ] B ah S P, 2005 :96-99.

JHEE 22 2L fa] /e B 2 B s R AR [ 1], S BB, PR 2% ,2001,11( 1) :203-204.

DUBOIS M, GILLES K A,HAMILTON J K, et al. Colorimetric method for determination of sugars and related substances[ J].
Anal Chem, 1956(28) :350-356.

YAMAGUCHI T,TAKAMURA H. Hplc method for evaluation of the free radical-scavenging activity of foods by using 1, 1-diphenyl-
2-picrylhydrazyl[ J ]. Biosci Biotechnol Biochem,1998,62:1 201-1 204.

TRRTE B 2GR —— - B RARE SR SR (1] PR, 2002,21(1) :5.

[RfEHRE. ' 8]



