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Progress in the study of anti-inflammatory active components with
anti-inflammatory effects and mechanisms in Caragana Fabr.
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Abstract: The plants of the genus Caragana Fabr. are desert plants of the Leguminosae family, which are
widely used in traditional ethnomedicine, with the effects of nourishing Yin and nourishing blood, dispelling wind
and removing dampness, clearing heat and detoxifying toxins. The anti-inflammatory effect of Caragana Fabr. has
attracted much attention, the research on the related mechanism has made some progress, but it lacks systematic
collation. By summarising the anti-inflammatory effects of the active ingredients of Caragana Fabr., the authors
found that they have good anti-inflammatory activities on different inflammatory cell models in vitro, and have
good improvement effects on rheumatoid arthritis, colitis, complex nephritis, and acute lung injury and other
disease models. The anti-inflammatory effects of the active components of this genus mainly include the reduction
of the levels of a variety of pro-inflammatory factors, and the signalling pathways involved mainly include TLR4/
NF-«xB, TLR4/MAPK, TLR4/NF-«B/IRF3, JAK/STAT-1, ERK/STAT-1 and so on. Therefore, the paper mainly
reviews the research progress on the anti-inflammatory effects and mechanisms of the Caragana Fabr. plants and

their active components according to disease types, with a view to providing reference for the in-depth study of
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their anti-inflammatory activities and the development of new products with related functions.

Key words: Caragana Fabr.; active component; anti-inflammatory effect and mechanism

%9 JLJ& (Caragana Fabr) £ J8 T 5 Fl (Legu-
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Table 1 Medicinal plants of the genus Caragana Fabr. in China!"”

o RAH) S TR TR R CBRAT 15 L S R
TS T A 25 ARG ) LR W2 11

RAES S PR T 2R LR I SRR, RRBEH R
IE SN A 5T 9 JOE VE I A 3R AT PE SRR < 0 I
BRI A R AL 8 AE S 22 R 1) 0% B B 3 A
=, HH G KA RGN T PR SRR EREE,
G LR AEMAE 25 B AR R R 2 vh R TR9T R
SEAH SR PEI, B 28 BT 7C R AN T, et ¢
VR4 52 RTE, PUR 25 B PR K ALEIRT FEHUAS 1 — %€
BEfE . (HIE H TR WLOCHRA 1% 8 R Y R BT 2 By S dit
RAF S BEAT £158, BRIUT 7T W 25 1

ARSI A I g0 45 A A A AR R K E T AR,
A2 R AA PN AN 9 SIS LA S AN [R) SO PR I A 2K, X%
JEE AN TR REL D FREL SR 0 R0 B RS 23 R0 R A L S LA T
FOHEAT R GRG0 M, DA% 8 R R 470 28 T
I3 B HOHL AR AR AL SR FE A, I Dy Ll PR 5 B
M RAR R I BER 2T R IR S % .

Chinese name Latin name Alias

Medicinal part

Distribution

Duan ye jinjier C. brevifolia Mu zhu ci Roots

Gansu, Qinghai, Sichuan, Xizang

Chang du jinjier  C. changduensis Liou f. Zuomo Xing

Yun nan jinjier C. franchetiana -

Shu jinjier C. arborescens -

Stems, roots
Flowers
Entire plant

Xizang
Xizang, Yunnan, Sichuan
Shanxi, Shaanxi, Hebei, Shandong, Liaoning, Jilin,

Zhong jian jinjier

Gui jian jinjier

Bai pi jinjier
Xiao ye jinjier

Kun lun jinjier
Al jinjier

A le tai jinjier
Er se jinjier
Hong hua jinjier
Ci ye jinjier
Gan qing jinjier
Jinjier

Mao ci jinjier

Xia ye jinjier
Fen ci jinjier

C. intermedia
C. jubata

C. leucophloea
C. microphylla

C. polourensis
C. pygmaea
C. altaica

C. bicolor

C. rosea

C. acanthophylla
C. tangutica

C. sinica/

C. chamlagu

C. tibetica

C. stenophylla
C. pruinosa

Shalhazhagna

Gui jian chou

Ullezh Harigana

Jinquehua

Jinquegen

Zang jinjier
Tebudu Harigana
Zuomo Xing
Nariin Harigana

Entire plant, flowers,
seeds, roots
Entire plant

Roots

Roots, seeds

Flowers

Roots
Roots
Roots
Roots

Roots

Heartwood
Flowers, roots

Roots, flowers,
heartwood

Roots
Roots

Heilongjiang, Inner Mongolia, Xinjiang, Gansu
Shanxi, Shaanxi, Ningxia, Inner Mongolia

Liaoning, Hebei, Shaanxi, Shanxi, Inner Mongolia, Qinghai,
Gansu, Sichuan, Xinjiang, Ningxia, Xizang

Gansu, Inner Mongolia, Xinjiang

Shanxi, Shaanxi, Inner Mongolia, Xinjiang, Gansu, Ningxia,
Shandong, Hebei, Sichuan, Jilin, Liaoning, Heilongjiang,
Anhui, Xizang

Xinjiang

Inner Mongolia, Shanxi

Xinjiang

Xizang, Sichuan, Yunnan

Northeast, Hebei, Inner Mongolia, Shanxi, Shaanxi, Henan,
Gansu, Jiangsu, Zhejiang, Anhui, Sichuan

Xinjiang

Gansu, Sichuan, Qinghai, Xizang, Inner Mongolia

Hebei, Shandong, Henan, Shanxi, Inner Mongolia, Xinjiang,
Shaanxi, Gansu, Hubei, Hunan, Sichuan, Jilin, Liaoning,
Heilongjiang

Gansu, Qinghai, Xinjiang, Ningxia, Inner Mongolia,
Sichuan, Xizang

Hebei, Shanxi, Inner Mongolia, Gansu, Shaanxi, Ningxia
Xinjiang
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Table 2 The anti-inflammatory components in the genus Caragana Fabr.

Compound Compound type Name Plant source Medicinal part ~ Ref.
1 Flavonoids Butein C. stenophylla Roots [12]
2 3-Methoxylquercetin
3 Luteolin
4 Daidzein C. microphylla Roots [13]
5 3',7,8-Trihydroxy-4'-methoxyisoflavone C. turfanensis Roots [14]
6 Conferin C. conferta Roots [15]
7 Pruinosanone F C. pruiniosa Roots [16]
8 Pruinosanone D
9 Pruinosanone A [17]

10 Pruinosanones C

11 Stilbenes (-)-e-Viniferin C. stenophylla Roots [18]
12 Miyabenol C

13 Carasinol A

14 Carasinol C

15 Piceatannol

16 Kompasinol A

17 Cararosinol D

18 o-Viniferin C. chamlagu Roots [19]
19 Kobophenol A C. sinica Roots [20]
20 Triterpenoids Caraganin A C. microphylla Seeds [21]
21 Caraganin B

22 Caraganin C

23 Caraganin D

24 Caragana C

25 Caragana D

26 Spiro-cyclohexadienyl naphthalene ~ Acanthophyllas C C. acanthophylla Roots [22]

27
28
29
30
31
32

33

34

35
36

Lignin
Coumarin

(+)-Acanthophyllas C

(-)-Acanthophyllas C

Acanthophyllas D

(+)-Acanthophyllas D

(-)-Acanthophyllas D
1-Carbonyl-3-methoxy-2,4-diene-spiro[5,7]-12,15-
dihydroxynaphthalene
(6R)-1-Carbonyl-3-methoxy-2,4-diene-spiro[5,7]-
12,15-dihydroxynaphthalene
(6S)-1-Carbonyl-3-methoxy-2,4-diene-spiro[5,7]-
12,15-dihydroxynaphthalene
(+)-Medioresinol-4,4'-O-f-D-diglucopyranoside
Caraganolide A

C. microphylla
C. turfanensis

Roots
Roots

[13]
[14]
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Figure 2 The anti-inflammatory stilbenoid components in the genus Caragana Fabr.
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Figure 4 The anti-inflammatory spirocyclohexadienyl naphthalene components in the genus Caragana Fabr.
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Figure 5 The anti-inflammatory components in the genus Caragana Fabr.- lignan (a), coumarin (b)
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Table 3  In vitro anti-inflammatory effects of the extracts and mono-components of Caragana Fabr. on macrophages

Ref.

Constitutive relationship

Active ingredient

Action mechanism

model
RAW264.7

Cellular

factor

Induction
LPS

part

Medicinal

Plant

[16]

Compounds 7, 8

Roots

C. pruinosa

[17]

2-Isopropenyl-2,3-dihydrofuran molecules play

Compounds 9, 10

an important role in pharmacological effects

[12]

Compounds 1-3

Roots LPS RAW264.7 -

C. stenophylla

[18]

Compounds 11-17

Roots LPS RAW264.7 -

C. stenophylla

[19, 23]

Compound 18

Reduces protein levels of iNOS, attenuates mRNA levels of
iNOS, IP-10, MIG, inhibits iNOS gene promoter activity
Inhibites the expression of NO, IL-14, IL-6, IKKa/f
phosphorylation and NF-«B translocation to the nucleus

IFN-y RAW264.7

Roots

C. sinica

[20]

Compound 19

J774A.1

LPS

[21]

Compounds 20-25

RAW264.7

LPS

Seed

C. microphylla

[24]

Identification of eight

Anti-inflammatory activity through inhibition of the TLR4/

NF-xB/IRF3 signalling pathway

RAW264.7

LPS

Root

C. rosea

flavonoids by LC-MS/MS

qifE B IR 2, (B S5 B 1~5.

W BRI, Bt RS LR A 1.2 M3 IC,,
4351 9 23.88.12.70 F1 11.45 pmol- L™, tL &4 14 115
11 1C,, 43 il 4 22.93 F1 34.69 pmol-L™, ¥ Lk PH 4% 2 /2
e i 2L & R B B (N -nitro-L-arginine methyl ester
hydrochloride, L-NAME) {7~ H 5 58 (1) 5t 28 36 £
kRS )L A S 8 ¥ IC,, 24 0.62 pmol L™, 7R
Hh EGBH % 245 Z 25 I (aminoguanidine, AG) 5 5 (1) 1 %
WV A AT S PR A, 1C,, 0 45.70 pmol- L
ARG L > B A B A G 9 2 — Fhoi AR
Wi, 22 )i S A — S A B 5 B (inducible nitric
oxide synthase, iNOS) & 1R 1X, R RFR W, A A
(1) 2- 57 TR 0 6 -2, 3- — S WK IR 4 1 %o 24 A kS 5 B
FHU NI S )LHR RAG A 40 20~ 25 1 1C, (B 5351 8
23.4~36.9 umol-L"', # Lt FHPEZ AG, 5 ok H S5 %
B dIAE Y, X 6 A =il B g VAR, v] B S
SERZE AN K, DR 386 A [ ) SR 38R e A T =
BEAZ, A C-23 B BRI B 8 LI B A Z 7 .
{H2 LB AR XS LA Fh # R Al — LR 5

YE I BLHI I FCIN IR N 1) A2 B0 XS ) LR 21 78 7 XS
L, B 43 0 RS L 4 B A5 2L & ) 18 R 19,
&P 18 1y 1 KA H & il #1142 (interferon,
TFN)-y Hl 380 0% (5 05 248 o v 48 M3 5 3 15 808 (extra-
cellular regulated protein kinases, ERK) /i F W15 ‘5 %
5 58 5% 0% R F 1 (signal transducerand activator of
transcription 1, STAT-1) ¥ 7% 5K T ¥ STAT-1 % 5 1 &
JiE R AW 19 P 26 4 S 3 i B -«B
(nuclear factor kappa-B, NF-xB) i #% A ¢, £ 5 $01 ]
xB 11 K| T B o/ (inhibitor of kappa B kinase a/f,
IKKo/p) 1 & A4 F1 NF-xB % A 2 4 fu 1%, 16540 18 Fl
19 7] B8 & A RIAIT JIE VIR I Rk ik 2570

ZLAEHR G LR ME— FH ) (Cr-ME) ATt
W5 PE I E 7, Cr-ME FHL W MyDS88 i1 TBK 1 5 5 ] NF-
xB F1F-$ 25 8 5 B T 3 (interferon regulatory factor 3,
IRF3) Ja 3 1%k, P R 1 -«B #1#] & H (inhibitor
of NF-«B, IxBa)« IKKa/f 1 IRF3 [ 8 2 AL /K 7, 115
i NF-xB % 4 Syk Ml Src LA % IRF3 2 4 TBK1. it
i RIE Sre fil TBK1 J&, Cr-ME ] )& # NF-xB 1. 3% p50
1 p65 B 6 K IRF3 (5 545 5, UESEH BT R AEH 2
JE L M) TLR4/NF-xB/IRF3 {5 5 0 B L L . 70
H LC-MS/MS %€ H 77, % 5€ i (2R,3R)-3,5,7,2',6'-
R HE AP 1,5- ¥R 3E-2,3,4,7- DY H A L R i
B A €0 2R 9 B S IR K L 1 2 -4 AR -3 A
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b4 35 (IC,, 1.01 pumol-L™") 43 B H} 5 5 ) NO #1f)
MR (P 2K IR ), 396 N P &
RPN, il EE X )L R C TR R 2R R M
P30 1 5 B M 25K IR AR Y, R IR T X L
E B RAER, 45 REW, E1)26.29.32~34
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50N DU T K R BE A 2 b4 PSS AR 3%
B2 R RERIAA R . Kim ZEC9RIF 0 & BLAR X JLAE $2HL
W) (CSFAb) 7E N\ 1 i JE 5 41 g (human immortalized
epidermal cells, HaCaT) H, A 14 hi 2 fifd fr) 184 5 F 3T 7%,
I 4 7 JOE AH 2% 38 B 1) ERK1/2 . JNK . p38 MAPK Al
AKT (A B A 7K, 368 T 388 i 1SRN TV 2 i J5 R (1 &
Ji, P& AIE MMP-2 Fl MMP-9 i P, iX e &5 B 38 B CSFAb
AR D& A, T B, v I R 1
OB a4 st . KRR, Aol —»
1 7 CSFAD " [ S 58 A2 W0V 1% A 3, FEAH 78 HAE AR
B Ath, R JoR 4 )

2.4 MFIMEMEARAE  Kakorin 255 H 45 X9 L

Table 4 Anti-neuroinflammatory effects of mono-components of Caragana Fabr.

. Medicinal Induction  Cellular Pharmacological Action
Ingredient type Plant . Ref.
part factor model effect mechanism
Isoflavones, lignans C. microphylla Roots LPS BV-2 NO inhibition — [13]
Coumarins, isoflavonoids C. turfanensis Roots LPS BV-2 NO inhibition — [14]
Spirocyclohexadienyl naphthalenes  C. acanthophylla Roots LPS BV-2 NO inhibition — [22]
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i F A3 K SR BRI 5P R R S RE AR, 2 SRAIE S Y
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055 2% BR T 209-P 22 B K AT B ATCC25922
ML B ATCC6896 1 £ e AT B ATCC9027 B A 1 b 7%
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M5 FRER XS )L JE AR 43 B ) 22 AN B AL BRI 4L
TCER RS LA ER W 25 RE 40 1 LPS 5 5 ) [ W5 41 e 98 %,
oAb S s H BEBH M 24 B SR R BT 28 VS P, PR AL
]9 I TLR4/NF-xB/IRF3 {5 5B # . M 3 FES L8
TR A 53 B 1 9 AN B AR AL & 4 mT B 2 40 LPS 5 5 1
/N 5 4T B 98 E , 5 o Ak S A OB TE PR &
R, AR ARMPLHIRTE T Sh Ak, BiXS ) LAE AT 40
£ 540 P 98 0, PR AT B RS LM S 43 mT 0 ) A R A %
fiE o BN LBAEYIE N — R EA B 2 I E Y
IR, FARSM T 28 08 P BRI 9T O I H A o PR 22 AR
P o X B R AL T T RSP 5 TR W T AL BT
1M H. A 98 RE AH 00 TR 7 SR 4 17 8 i R AR e )
N TR TR IR s T R AR,
K 348 90 PR R R N R T H Bt R AE I 73 T AL R AF 0
NEZE., BT YE 2 RET A RIS L
W) B FA0 0 A s VR VT AN, A ek — 2P v 1% R
DI I VG L, A SR I 2 B T TR BT A I T I
By, TS SR 25 ) T I 2 B S T Re . IR
NI FE 4R RS LB AT 98 3 P 1) B AR ML 22 0 B 2L
XERCR 2 %R X5, W TAY S A
W R PG R RS, it A B SR 3@t
T e DR R R 2 S5 DR BE IR, TR s H bt 2 A
AR B G E B, WO AR EE O B B % A
PEIRR AR
3 FRImRIERSNH
31 MAEXEMXRTREASNE  EROBHERT
4 (rtheumatoid arthritis, RA) 1E Ay $L 8 f) 4 M 5 & e
P8 T 0, JFL S FELRRAIE DRy G 7T i R 8 PR 3G A RN Th BEAS
A WAL A A B, T B0 TR A 1 o B 7 ) 1L A 5% 1
FEAERO L RA BRI RAE AR E E AT, 1 BT AR
TR .. BT, KRBT 7R B2 FARIEIT
29 RV R IR, SR IX B YR T U7 R R —
T (AN BLSONCY KRS 3 B R AR 25 W) B W A
BT 55 T R AE 2 R P RA VA T 5 % 25 W) (0 7] 47
31%[39,4010

BN L@ AR 2 R n R L R AR XS ) LR Bk
B 3G LS AR R B2 2 h — E A TR 97 RA. AR

T RS ) LR YT RAAE A BAK 24 BE 249 7T 45
B, L SIS gt BB ORIZ B AN RAF IR ITAE
1, WIERIRIT RA IR IEZY) .

pH b 2 FE AT RN, H S ) LR A A Re 0% 2% fif RA K B
RATFIN A 29 0E o TR A5 2 1 9875 & (collagen
induced arthritis, CIA) F14 7% 5 115275 % (adjuvant
induced arthritis, AIA) /& RA f¢# F 1 W Tl 5256 2 P45
AL, DUTE I 98 RE A OG5 R AR, 5 ARG R 1) f
928 2 0 B 22 R AR A AR IO R 56 Y 26 17
a3 58 VRN BT RA 5 3% 245 9097 300000 6 A B 245 ARES,
ERA LB P RAER T, B AR EANTR I EH] T CIA
FTATA KBRS RY, JFE— B VPA b e g . 45
KU, % JE Y RE B IR gk B CIA B ATA KRR TG
JH 34U S 5 28 i H B0 A, i Y B,
B XS ) L AR Y $2 B e B S e A 2R DR R DG T AN R
ZH L) 98 R T2 2R g g PRI 43434850521

N T RFCGENUR, BT E TR TR L
P RA K BRI IE A 28 i 40 10 (R -7 A0 48 58 A1 J5i 19 52
Mo JLFPAR 28 4 M K -7, W1 TNF-a IL-18-1L-61L-8 Fll
IL-17 TR E BH 7E b0 5 B2 44 B A . NF-
kB I EH AL EE-2 (cyclooxygenase-2, COX-2) F1iNOS /&
P N IR OB A 5RO, /T B AR 2R E, (prostaglandin
E,, PGE,) 5 RA f 35 [1) 9 J FH 98 R iE IR 2% D) AH O
[ B, 2 i 4 J8 &5 [ B 3 (matrix metallopeptidase 3,
MMP-3) # ik J& RA B E [ S E 55, C-Jx B
[ (c-reactive protein, CRP) & Jz Wt 4 JiE F2 F&F 1) 8 2L 4
PR EW. AR, A 3R 10 (IL-10) 8 ) (2
2 A0 MR R, A AN R —Fh A 2 Bt 26 4
B IR 1, B 3 BE AE RA 9 A8 It A% H AR 47 5G4T 1) 58
PECY, WU, 2 PR XS LR A A 35 T B R RA K R
_[tl]_ jzlﬁi EF‘ IL_1ﬂ[42,45,48,50,51] . IL_6[42,45,48,50,51] . IL'8[48]\ IL_17[48] .
TNE- 24450311 pGE #4) cOX-21, iNOSH, CRP™
[ 2% 3k, [8) B B4 IL-100%° 0 i 7K 7 o b Ah, 45 79
JLU T e XS ) LA B i i XS ) L35 AT fE MMP-3
MMP-9 & & A, WX )L e 8 ) se il i FE AR 2 Fh
S PRl F1 JE A T 7K P T ek 4% RAL 9 E

124 A1k, RA KR RALEI M ATE R . —BRIAN,
JAK/STAT . NF-«xB fl RANKL/RANK {5 5 il % /£ RA
WK R B AR A, B TR SR SR, HE XS LR
e RS LU 8 38 1 Y NF-«B 15 538 2 % RA KR
HIRITVEF, 8808 )LUYE AT 4 i MAPK s 15 518 i K 15
WBITAYER 53 A B 5T F AR 2H 27 R T Ik 4 0
JLEPTR] 8 7 R UL H e Bl T AR 2 Lo A U A i
FPj i RAMEM . 5T EIREH BN 207, B 58 )L
JE A B T 45 NF-«B {5 5 38 5 \MAPKs 8 4%
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Table 5 Protective effects and mechanisms of extracts and mono-components of Caragana Fabr. against rheumatoid arthritis (RA)

Extracts / L. . Animal/cell models/ . .
Plant Medicinal part Induction factors .. . Action mechanism Ref.
components clinical patients
C. microphylla Ethanol extract ~ Roots/seeds Type II collagen SD rats - [41]
C. sinica Ethyl acetate Roots Fuchs'complete adjuvant SD rats Inhibition of NF-xB pathway [42]
extract
Concrete Roots Fuchs' complete adjuvant ~ SD rats - [43]
C. sinica Aqueous extract Roots IL-15 Rat cartilage cell Inhibition of MAPKs and [44]
NF-xB pathways
Monosodium iodoacetate SD rats - [44]
Ethyl acetate Roots Fuchs' complete adjuvant ~ SD rats Good ligand-receptor binding [45]
extract activity of core components
towards NF-«B
Ethyl acetate Roots LPS RAW264.7 Reduce translocation of NF-kB  [45]
extract P65 to the nucleus for negative
regulation of NF-«xB
C. tangutica Ethyl acetate Woody Carrageenan SD rats - [46]
extract heartwood
C. acanthophylla  Ethanol extract ~ Roots Type II collagen SD rats - [47]
Above-ground Type II collagen SD rats - [48]
parts Type II collagen and Fuchs' SD rats - [49]
complete adjuvant
C. pruinosa Ethanol extract ~ Roots Type II collagen SD rats - [50]
Wistar rats - [51]
C. stenophylla Ethanol extract ~ Roots Type 1I collagen SD rats Regulation of tyrosine, [52]
glycerophospholipid and
galactose metabolism
Regulation of the NF-xB [18]
signalling pathway
C. arborescens or Water decoction Roots Patients with - [53]
C. microphylla rheumatoid arthritis
C. conferta Conferin Carrageenan Wistar rats - [15]

B IR IPR PR AR D00 246 R 22 i RA AH K ZRE I J7 . 2R
M, 48T JORE Vi 25 W0 28 1) B2 28 M, 20 AR SR R B2
A5 S8 5 7 128 B, 4 H1 B0 78 R R R 7RI,
EAAE — EREFE B2 IR T BEANR FE, oK A 4 1H 8
TNIZJEAEYILE RA RORE 2 fif i 1 4 A AL o

gr ERTIR, O MRS LB Y AT TR N BT RA
YERWIFE, HAEIR 245 B AL 2 0%, GFEAR (B3 4 A
AR O o H 2 R —Fh g4 &%) —conferin'
BEAT AR A S5, HARBI AN R IRY, B = 253
Yot BRI AT . R R A SR B B IE AL A,
AOATERBUR e G BEE F il b Ak, B 5T AH XF
RN A L, 2002 F X8 G JLIR ™ K52
Y 2R SRR B I HEAT T U RA SRR, HLESE
HAH R RAE T, BT FEER BN I 5. (HR K
2 g A N IR LY H T AR R LI ) i R R
JLUTSIRA ) 4 3 LB HEAT T P RA 2805, )
ARXE BRI BEATER L. (HAFIRE N2, R3S )L
BN RS LK R R 2 KGR T 5 IR IR B R
T RAEE, 3N AT, BT HH 241 5 51 %
TR A 15 KA AT I B]  XUTF-4 77 55 & T 46 b 6 3 i

(P<0.01), BLER KM [ A P REAIGRST . 1k
S, EAFE RIS, LR K i P S2I0 88 1 R Bt
2w A BRI, T2 T N %0 )R
P2 —, RAGMITR KA REHEZRERERR.
JRBEASK, R EAINBO TR REH Y EARA
5 SR OH R 2 o A S R, FRIR B RS A
BESABOR, TR XS LR H BT R LR T
ST HIHIAT . BE2ASHE B LR RS UM IR IE L AE RA
iE TR S B T B R O S R PR B R A . B AR,
N T IR IT K 2t 5/ R, wasa 5N
2z B R B R BT AL 5 e AR R e, AR G M R AN
TEAE X 597 2. T8 R = E R IR AR, R
I IF R 22 4+ B B RA B B 245 47 B9 5 U8 S 1) B
BL 5 SR B AR o

32 MRmMERRIERBSIE Bimittdm R
(ulcerative colitis, UC) J& — & 52 K ML RAE I,
T RIFHLEI 2% HAE DL 784098 &, UCHt At P A2
Byt FEME R g 2 T R, FHRE R UC
2 IC N, Li SR AR XS JLAE SR I (FEC)
Xt 48] 28 ME IR BR 84 £ (dextran sulfate sodium salt, DSS)
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FEFHUC /D RA R 1E, #28 RB5 b4 H T R A
45 T 4 R, B IR 0 3 B i HORN 2H 200 B E 4
FEC it g B % % I 8 1 46 ¥ B (myeloperoxidase,
MPO).IL-15.TNF-a f1L-6 [/K T, L i#E A1k
B (superoxide dismutase, SOD). it %6 1k A i (catalase,
CAT) 23 Bt H ik (glutathione, GSH) F1TL-10 #I7KF,
HNIEAIESE T FEC A] #1#] TLR4/NF-xB fil TLR4/MAPK
PR AR OCER AR IE . SR, W% R i 3L A A
5, B AT R A SRR E N T UC TR T I AH DG AT
Fo EX—IURIER, EEZBHEY N2 AN ERR T, &
XF UC R 7T U8 10t 58 W] e i i 2 1, B A5 R SRRt
TAERE— 2D KR 550 E

33 MBRMEASHIE BBRE R ROk R
BE T AR w5 R IR M % (lupus
nephritis, LN) J& & 4t ¥ 4L 3¢ JR J& (systemic lupus
erythematosus, SLE) ) /™ & 3+ & fiE, t & SLE & # 7t
T 5 B R A, Ren Z5E7URF 78 % B, 47 28 JLAR BB K
RO K B A B B /N R B 9 A R IRy, W]
2 3 PR K RIS TL-6 AR 2R A & &, 3Eim ks
KB AT h6E . Zhang Sl PR 5 4 AR 17 (4 XS
JUAR) T A BE R ¥R JE Fa Fr ¥R JT LN I RT3, X iR
T AR HEST FE IR IR TT, TR T A R TE R R AL TR
J7 A BN AR & AR . @ ST IL-6.1L-18.1L-34.
CRP.IgG.ESR.24 h UPR/K~F, J6 97 41 & A3 R Al
PRIT 2 5 B 4L . IR 72 4E 52 LN R 35 76 AR v Ik
FIRIT I G AR i A R T4 I T R AT A
RAER TRV, B MR m. 45 LA, X-THE %
VE TR 52, DU SCHRYS SR A T 4009 )L, HAF e Hh 3
THARIAE 2 AL, SRR LIRS E A B A
B RIG TR REE YT . SR, A H AT, o8 T I g
WA L AL 2 B Ay R AT R BRI AT .
I, BRNERZR I 1) W 4 0 ) LR S B B 8 1A 0 o R itk
FAR FINLHL, AU Bh T8 7R H 280 A0, 1 HoR
HRAS JLTEDTE 2 AT 11 PR L FH Ak 18 S A R 2 A 4
58 I ER S8, B HE S HAE AR Gu s 22 5 AR
iR R R .

34 MAMBBRGIERSHIE 2B (acute
lung injury, ALI) /& 3F O Y5 1% 1 25 B0 R 31 5 30
AUV U PR R T RE AN 4 B IR 0, JLBE T 2R ik
40%~60%"". Niu 25"V 1T LPS i 5 [¥] ALI 3} ) £t
RUBEIC T H 80 LA O 4R B R B i Pt 4
TEH . 25 REH, ZIEMYBEICPGE, /K, (K COX-2
TE fili 35 () 202, I ALT /IS BRI 208 [ o 15 I
B ) LI I 30 COX-2 R AEHT ALIEFH .

4 HFHEERE

B LB R AE R — A I A RO = 24 L
3 52 IR P 0 R, AN AR TR JE 1) RO B8 25 SC A%
7K, IE I B A SME, JCHAETRE P X
PR A2, WondE BERINITE R SR HE . 54
K, WEFLEATR H 3G LS P AT 7 H 2RO, K&
SCHR AR T HAL 5 5 1 2 R DA R P R I H (1 T
ZAHIEYE . XA O AT I B — 3 M R K
FAE R BE SRR, B0 ¥ e 2 2 4 5 i ML A A 2
1], B 7F 4 TH 56 10 FF 8 40 3 AR 3 26 F R (B 1 22 oo e A
BN

PUAAE FHAE AR )L JE A 36 MR 70 B AZ O 3
M2 B T RE, MAEINELZAE. L2
DT85 15, AR N T FA0 98 38 1 7 43 1) L Ak ol
KRG ERPRHE, I IRNIRDT 1 1% 28 1 73 75 B W) 14 1)
15 F AL, /B HEE AN PR -5 98 A5 55 30 I 1) 1 45 DA &
R AR BT T, T ER XS LR A 7E BT 4%
LYW R I VAR R SR T R SE R AR . IX
— RI TR R EE 7RI 235 Bk
Z, MR PR R 289 AH 508 1) ¥R I ME R AR TR
1) LR AT 1)

EH A A7 5 0 40 B % i A 78 &5 SR AR S0, 5 RS L
JE& R 6 LPS FIFN-y i 5 1 M 40 i 7= 2B 3 il NO
A A FH, H A A XS L3 0 A1) NF-B A2 5 7 410 1
R R R, £LACHR XS ) Lid it NF-xB I IRF3 {5 5@
%S B 4 KT B0 P oAb, 1% 8 A A SR AR Ak
P4t 28 SiE/EF, acanthophyllas A~D.caraganolide A
daidzein 25 FLAA B 23 X LPS 5 5 (19 BV-2 4 g 45 NO 411
HE L, (H 2 Y B = A A N SE IR F T B . B AS L
TEAR 3 Bz kA O, A B %S )L RT FH T 4 B B e 5
RN R TR 98 0, S5 0) Bz IR AN R E . 2 Tk
P S B IE S, B80S ) LR K B2 LR O TR S AR L
WIRE BRI TR R RS R EEHE R 2
P il 45 0 S5 A LU R B Y A, 3 AR 0] S KR 5
R T FERIT B 22, 4R LA i 3G J L 34 38 it 1
NF-xB {5 5 18 %, 42 01 R P HARE . 28 Bnl A,
99 ) LR AR AT BN B2 AR A RN 3 4 98 5 1

AR TR TS LR PP RS T R R
B (K 6), IRANTR T T iZ @ S U J F & 2 Rk
RN TE 2 B SRR IT R T LE ML . X L]
]z ¥ M TLR4/NF-kB. TLR4/MAPK . TLR4/NF- xB/
IRF3.JAK/STAT-1 & ERK/STAT-1 25 54 (5 S il &, 'Y
©TERS LB AR IS 2 2 gy 2R S K 2w B )
[F1EF, 765 R ok R R B0 o 1) B 3 A 34

B0, XS ) LR A P B B B I AR
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Nucleus Suppressed

TNF-a IL-6 IL-18 IL-8 IL-17 NO PGE, iNOS
COX-2 MMPs

Figure 6 Anti-inflammatory signalling pathways in the genus

Caragana Fabr.

I RIRCR IR W, AW T B A 7 3l — 2
CIHIR =R E SR I LRI IE TER
Bl B B o IR R BT 7O NS LE A 2
BAE R RO B, o8 e SETT R B A R RE LA RN K 2
P RETE ™ i SRR 2 KT -

BEAh, % T B KR SRR IE B 2R =R 206
R Je = i SRV e o35 oA 245 IR v 4 WY 78 98 2L
R, AW FUEE Rt — DAl 7RG ) LJE A Y AE BT AR
SRR FUAN A 5 N ). IR R BTN S LR
FEIDLERRATR 250 e e i I B b BAT T W (%
JET s, R ENaf StaMEER/ s ERES
LULEE

2T, SE YL R B BT 0T SRS
HEFE, (R LI P 03 56 52 55 2 ER ML AR [ R T, g R
ZRANHRGVERRR . BRI F, 125 1R 0t 7T
A, BUA BT U IR AR T AR 5 R LA SR AR D
E 1, TR A PR A 2 3 B A S 20 B U
TR A AL o 2 U0t T A5 B A2 103 S5 A D20 86 e
JE T, B Z 0 T A 2 B 73 1) 4 T B 2R AT, AT R 1
Xk FLREAA 2 B TR TR N R A

FEZGEALHRIR R J5 1, S HTHETE R 2 5 R TR R
VIR 25 8004l R BE RN 22 AR B 23 S AR HI AL
RS ABAL AT 7C o XA R PR 3 301 X4 X8 LS 14
2300 i it B AR R AR B A B 55 . e ARt
BUAR, AR RAIT TC R B A7 1 K RE W B Ik Jl 7 — R 5%
F[RVRFAE P, AW A 122 ML A0 R 3 0 8 35 P ) O
Vit . RIS, 456 2 AP EOR (kR 2 B ok
Aoy L5 5AEME B ot TR, IRAZ
6 IR R A2 24 20 FL AR s 7 B AR PR A, AT 4 T
R HR YL R AL 2 AR 2 FEALA, DA IR
TF 5 Y B U S 1A il o

e Ak, F AR XS L8 A A B T A3 PR 7T AR
T SRR R A SRR AR, sk = N AR A 25380
P2 R A R RS 0 B o D HES) I IR R 2R R,
AR KA TN I Ji& 28 i PR R 36 B BL, I &5 & 25K 1
BT, R RAE NN AR, DR AR A A A
B LR AE T GRS R XL ER G W UK i
X UJR BT RE L BT I I RIS A SR A 22 K e 5
S, Bt 0 ¥ LA IR 24 i R TSR ) S FH T 55

& Tamk: 5 M DT SCHRAG 2 3 7 88 5 4 [ 2 1
B %0 5 E W BRiEERIES 580 SO R, #
W EBLRE I 2 5 3R BN BRSO B
i HESHES,

FUREER: FTAT(EH P A SOAAEAEAR A 28 0 R
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