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[ Abstract]
absorbed prototype compounds and metabolites in a neuropathic pain (NP) model, thereby elucidating the potential

Objective: To systematically characterize the in vitro chemical constituents of Entada phaseoloides and its

pharmacological material basis underlying its analgesic activity. Methods: Ultra-high-performance liquid chromatography coupled
with quadrupole-Orbitrap high-resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) was used to analyze the constituents of
the 80% methanol extract of E. phaseoloides. Thirty-six mice were divided into a blank group, low-, medium-, and high-dose E.
phaseoloides extract groups (25, 50, and 100 mg-kg', respectively) , an aspirin group (400 mg-kg'), and a morphine group
(10 mg-kg'), with six mice in each group. The tail-flick threshold was measured. Twenty-four mice were randomly divided into a
blank group and low-, medium-, and high-dose E. phaseoloides extract groups (25, 50, and 100 mg-kg"', respectively), with six
mice in each group, and motor coordination was evaluated. A spinal nerve ligation (SNL) model was established in mice. Twenty-
four mice were randomly divided into a sham-operated (Sham) group, an SNL group, an SNL + E. phaseoloides extract group
(750 mg-kg"'), and an SNL + pregabalin group (20 mg-kg"'), with 6 mice in each group. Mechanical allodynia and thermal
hyperalgesia were evaluated. Behavioral assessments were combined to determine the optimal onset time of the analgesic effect,
and plasma samples were collected at this time point. Absorbed components and metabolites were systematically identified based on
accurate mass, MS/MS fragmentation patterns, retention time, and comparisons with literature data and reference standards.
Meanwhile, network pharmacology, target similarity analysis, and molecular docking validation were integrated to evaluate the
potential effects of absorbed components on disease intervention. Results: Compared with the blank group, the high-dose E.
phaseoloides extract group and morphine group showed significantly increased pain response thresholds (P<0.01) , without
affecting motor coordination in normal mice. Compared with the Sham group, the SNL group exhibited significantly decreased
thresholds for mechanical allodynia and thermal hyperalgesia (P<0.01). Compared with the SNL group, the SNL + E. phaseoloides
extract group and SNL + pregabalin group showed significantly increased thresholds for mechanical allodynia and thermal
hyperalgesia (P<0.01). The analgesic effect of E. phaseoloides was most significant at 2 h after administration. A total of
70 constituents were identified in vitro, and 22 prototype compounds and 29 metabolites were detected in plasma. The targets of the
absorbed components were mainly enriched in biological processes associated with pain signal perception and transmission and
showed a high degree of overlap with disease genes related to neuropathic pain. In addition, multiple components exhibited strong
binding energies with core pain-related targets. Based on integrated analysis of in vitro content, plasma exposure levels, and target
associations, ketanthamide 4-B-D-pyranoside and ketengzide were identified as the most representative pharmacologically active
substances responsible for the analgesic effect. Conclusion: This study systematically elucidates the material basis of E.
phaseoloides intervention in neuropathic pain from three aspects, including chemical constituent characteristics, in vivo behavioral
characteristics, and potential targets, providing important theoretical foundations and experimental support for further studies on its
pharmacological mechanism and analgesic drug development.

[Keywords]  Entada phaseoloides; neuropathic pain; ultra-high-performance liquid chromatography coupled with
quadrupole-Orbitrap high-resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) ; component identification; network
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AUTODOCK VINE 3t 17 43 F X #'"°, ff 4
Graphpad Prism 4 X} #: 45 & 6 7l ¥ {L 4b 3, PYMOL
AT R AT A A A 3
2.14 it #r il GraphPad Prism 8.0.2 #£ 17
. 5 .
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B o o AR RS A A R g A5 R R T S 8k
SRS T 53— 20 R SRR R 7 2 4 b, O
1T Tukey 5+ J5 £ % 5%, Kruskal-Wallis £ % /) Dunn =
JERE S . P<0.05IA 2R BA G E X,

3 £#R

3.0 BT EA W E W AR B AR B E LA
RN 5725 FA R Rk 1 f) & 2 g R 2
Y525 2 h i P TE H /0N B R O v AR B A K
(P<0.01) , A% 8 T IK . v 7] 42 21 B BT ] DC bk 2H %+ 978 (59
(B H A 25 S oG 25 78 S0, Ul IR 7 7 & 45 0 IE
/IN BB R A FH % 35 057 1T RE A T B8 L L KO, B e
AR, WK 1. 52 A4l Bl Ik m 7
i 40T I F /N B R T BE 25 S JC G T2 S, Ui
AR T T A 25 5 3L O ) LR AN MRS T e A e
2 RS R 52 Bh D Re g L Lk 2,

3.2 Mk T I 2 el 0 B Rl i i R K
KN 5 Sham 28 Ho %8, SNL £ /N BB AL B0 4 R
{H W 3 FEAK (P<0.01) , /R B 2, W3R 35
SNL 41 kb4 , SNL+KB 41 7F 0.5 h B A 25, 80 2% R
T2 )5 2 hik BVWEAE , 258K 2L mf M1 29 7 3.5 h, 45
g6 h L RABMBR. Hifa24nsdy
SNL 41 22 % L4 i1 24 % X ; SNL+pregbalin 2 & #5 245
MBS AERF 6 h A2 Ay (M2 TR F. 5
Sham ZH L 45, SNL ZH 1) $A4 560 5 o 80 1 {H Sk 25 [ 1K

R3 HBEERTXSNL/NBRYM A EERN RN (F+s,n=6)

F1 BEFHNRAEBERAMBEDERBER LALLM (F+s,n=6)
Table 1 Effect of Entada phaseoloides (KB) on pain response

induced by light source heat in tail of mice (x+s,n=6)

EEg]| #H/mg- kg JE R Al 9 {1 /s
= 4l 4.23+0.73
AR A 0 4k 20 25 4.63+0.33
i e T 2 50 5.65+0.95
i i i ) 2 100 7.85+0.26"
f ] DG AR 4L 400 4.25+0.38
ey HE 2 10 9.58+0.06"

T 52 A Y P<0.01

®2 BEFXNEENRHANEBZNE (3xs,1=6)

Table 2 Effect of KB on coordination function in normal mice

(x+s,n=6)
4151 Ff/mg- kg e S fl A5 B I R) /s
2 HA 290.80+7.20
i Je A1 ) £ 2 25 297.50+2.13
o e 5 e o 2 50 290.50+7.22
M o 0 3 2R 100 297.30+1.98

(P<0.01) ;5 SNL £ [t % , SNL+KB 4 n] W] i 2% fi
TR SR 06 0, AT DL AR T T G A AR S B R0 2 80
R R e A 245 00T ] e 55 AL e 80 0 {1 1 45 SR A B
SNL-+pregbalin 41 fig 1< Bf 72 B Ik SNL /)s B4 4 S5 o
o 50 £, T BIL A 50 G 0 45 28, L3 4

Table 3 Effect of KB on mechanical pain sensitivity threshold threshold in SNL mice (x+s,n=6) g

4151 Fit/mg-ke'  HUAURELME  MUMUROSh{E  HULWUR I HLARE 150 MLBMOW 2 h{E HLAOE 2.5 hil

Sham £i 1.25+0.09 1.25+0.05 1.37+0.07 1.26+0.11 1.43+0.06 1.37+0.06

SNL 41 0.110.01" 0.13+0.02" 0.10£0.01" 0.07+0.01" 0.06+0.01" 0.10+0.01"

SNL+KB #1 750 0.09:0.02 0.42+0.05” 0.82+0.06 1.06+0.11% 1.18+0.06” 0.97+0.11%

SNL-+pregbalin 41 20 0.07+0.02 0.49+0.11% 0.88+0.02% 0.90:£0.05% 0.92+0.05% 0.87+0.08%
4151 i /mg-ke! MUBCR 3 hfH  HLAROR 3.5 hfH  HLBUH 4 h{d  HULAR 6 h{H  HLARR 24 hid

Sham £ 1.37+0.12 1.3140.06 1.2840.10 1.2940.07 1.3120.07

SNL 41 0.10+0.02" 0.10+0.01" 0.090.02" 0.09:0.01" 0.11£0.01"

SNL-+KB 4 750 0.87+0.02% 0.42+0.05” 0.13+0.02 0.12+0.02 0.12+0.02

SNL-+pregbalin £ 20 0.82+0.10” 0.85+0.06 0.84+0.08% 0.12:£0.02 0.090.02

¥ .5 Sham £ L 45 V' P<0.01; 5 SNL 40 [ 4% 2 P<0.01( % 4 [])

3.3 BiET Rl ¥ K H Progenesis QI 3.0

B 53 B A e A TR IE BB B R SR AR Y

N3 N R O N - = il s N Rl (S e

J B A Rt 3 R B PR B B () OR 22 BRI

R 2 R ULC R 3R A A U R AR S

45 AT 2 Ak LR A B W5 A, [F B 2225 TCM Pro
. 6 .

2.0 %F M8 it 0BG 2 A0 BRI R0 A, A DA TR A
WL MEE T 70 LB W, T E AT 124 W K
BTy 12 A N W R B B R A5 A HLIR 2R 20 .9 A

RN L 5 A B0 04 T il 2 B 23 5 A B B
HAR ALY AW IRIER I 3 4> 5 B I e 2 1
3R Iy 2 A AN R I I 1S A B K
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x4 BEFXSNLARAEFBHBENZN (c£s,n=6)
Table 4 Effect of KB on thermal radiation pain sensitivity threshold in SNL mice (x+s,n=6) S
151 7 AR R Pt o PR G AR IR AR IR AR R AR R
/mg kg H 1 hi{ 2hi{l 3hfH 4hif 6 hfE 24 hfl

Sham £ 14.57+0.88 12.35+0.65 13.40+0.68 13.60+0.48 12.90+0.82 12.25+0.73 13.21+0.64
SNL 4 2.72+0.48" 2.65+0.26"  3.20£0.51"  4.27+0.94"  3.10+0.41"  2.62+0.51"  3.23£0.38"
SNL+KB 41 750 2.97+0.53 8.20+£0.87%  11.42+0.65”  8.51+1.53Y  6.63+1.01>  3.15+0.46 3.00+0.45
SNL+pregbalin ZH 20 2.63+0.21 6.42+1.14Y  7.7242.13Y  7.2040.99”  6.15£0.49”  2.95+0.28 2.87+0.41

i 5 JHC Al 288 B 43 (38 it R BEE I RE RL ) o 4% W A
BTV R TR AR AR S U0 G AR B
L
34 BT AN EE  FEIE 7P X
R BRI R A B AT B SR A (U0 348 5 i B A
L), 5 AT B T R B B R RN S T T
W T TR B A B BEA TR IR A BT, S A B
22418 e 1 A LR 53 B 29 AN AR R AR T
FEAL D 104N B B 1 S A48 .7 T 0 Tk il IS
G35 R S5 A HLER 26 143 3 AN AE W2 i 4 34
TR e By 3 A A 2 A N RS R
2AN TR A 1A AR TN R A R 1S S BE A &
it 25 LA 288 o0 L B8 5 o BRI A s ) o 29 AR5
FE ) AT AR T AR A A AR AR
T AR 3 5 R A 45 48 Ak (+0 . +0, . -H,+0,) if Ji
(W +H,.-0) /K fi# (i +H,0) it 7K (40 -H,) | it }&
(4n-CO) .1 24 ok 45 iy & HE (AN -C,H+0) ; —AHAR i
AL 55 B R AL ( fn +S0,) | B IR I BR A A
(WN+CH,O,) . 2 HE B 117 A ¥ In & (4 +C;H,0,N) .
LB 43 S AR I8, D B 5kt R B b
3.5 BT 4% 25 B2 (0 R B TN I 4 T T A 2
Jog PR PE K Jm 1Y T B 4r A d8 i UPLC-Q-Orbitrap
HRMS A S5 5 26 A~ K i 7 A I AH € 1%, A2
15 22 4N JEL Y B 43 B 4 A 7 B Y B4y o R
SwissTargetPrediction % 3i& /& 751 I 35X L& 1Y 4 19 3% 7
P A, 2375 382 4N /i 43 #0250 ; 7 DisGeNET 4L
T v RS 2 5 el 4 T 9 G A S 4 5 o A 5, 3
FHEN 1 818 AN AT o o ik 2 AN 5 4 A UEAT Venn
GIHT R IR 137 A A8 B AN, $2 53X LR 1 F]
JE R T & P A 2 g B R 1 A S B A T
BE At (i AR I AE k)

BE S5 L8 137 28 B2 8 A5 5 A\ STRING % #5 F2
A I - I A - A EL A T D %, O 3 0 I 4%
¥ $ 45 ¥4 43 W1 4% Degree {8 7 & i F1 B 5% /& A9 T
10 ™A% 0 38 A5, 35 A0 45 P SR8 I+ (TNF) L H
i LA (IL) 6 . 22 24 s 3 1k 2K 11 34 i (MAPK) 3 B

HHE B(AKE) 135 HE-2(PTGS2) 25 o X LB 4
MU S5 RENT Maiig 2 R 1%
A OCHE ST R 5 e B AR 19 R R AL 2 U
AH G (38 58 1 R B AL k) o

X IR 137 A8 R — 2B GO DI ReTE RS
KEGG i i & 0t AR B R H FEFEE T GH
1A 3R A2 1A 5 30 0 - 006 3 A B R 5 — R
YO R B C 1Y G AR A IR E Sl Bk A
% fil A% 35 ) 5 b AT R YT AR A W A AR L X SR T e
Y1 5 90015 5 10 8 A% 33 %% AR 5 (39 58 i Rt BT
AR . KEGG il #7345 R 32 W, 400 38
TR AR -2 R AR AR M A SR
T TSP B 2 ik B R RE A BT R 45 TRP
T8 745 S (9 0 RR BN I A RL) | 2P SR Bk
AR 43 LA T 300 22 0 PP P s ) .
3.6 HE T Jaccard AHBIME F B0 A R 1 A I A3 AR
HE 1080 itk — 20 PP AL A AL 43 T B p 5
s FHLPE PR (W ZE BE ), R Jaccard AR RUPE 551 43
BT B 43 B0 A5 5 e R DG R R 2 E) By B SRR R
Jaccard FHAL T 72 HI0BE = , 28 BT A 40 B0 i 55 5 JE TR
14 o 2 A, LR o T 9 A v A B
R M AR BN (R 5)EANG R T R
Tk B A-B-D-H, TRg 75 %5 # 1 . Oxynarcotine 25 4 P i 5
5 B R A R I A B e L iR b
IR R 43 TE AR T T TR 8 e PR A b T B R
FEAEN, BA B 5 KM .
3.7 43 ORF 4R I UE T LR T MR B4 AR A0 B
() B FH A o A 8 9 B A O A O A% 0 B A
AKT1 .MAPK3 . ERK2.HSP90AA1.TNF STAT3 5
JEEAN W AR T R T B A-B-D- Nl I 2 0 T
Oxynarcotine 73 5l #F 17 43+ Xt #2 , 45 & fig ¥ /)
T=5 keal-mol, 356 W] 45 45 BE J1 B4 s b 4545 e i
ik # & K - B & 40 & H Aktl-Phaseoloidin
( - 81 MAPK3-Oxynarcotine
(-6.9 kcal-mol™) , Akt1-Magnolol (-8.5 kcal-mol™) ,
Aktl-Entadamide A- B

kcal*mol™)

-D-glucopyranoside
. 7 .
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%5 JACCARDAUES 7
Table 5 JACCARD similarity analysis

7 ICRES Jaccard R %
1 Magnolol 0.022 4
2 Phaseoloidin 0.021 6
3 Entadamide-a-B-d-glucopyranoside 0.018 2
4 Oxynarcotine 0.013 8
5 7beta-hydroxy-13-oxopodocarpa -8 (14) -ene-  0.012 3

18-oic acid
6 4-hydroxy-4- [2- [3, 4, S-trihydroxy -6-  0.012
(hydroxymethyl)  oxan  -2-yl]  oxyethyl]
cyclohexa-2,5-dien-1-one
7 1-0-(4-coumaroyl) -beta-d-glucose 0.011
8 Gingerglycolipid b 0.010 4
9 Icariside 2 0.0103
10 Isoalantolactone 0.009 3
11  Sweroside 0.009 2
12 Chaihuxinoside b 0.009 2
13 Cuchiloside 0.006 6
14 Dihydrosyringin 0.006 5
15 Neochlorogenic acid 0.006
16  Cryptochlorogenic acid 0.006
17 Clinacoside ¢ 0.004 9
18 Tuberonic acid glucoside 0.004 4
19  Piceid 0.003 3
20 Violutoside 0.003 3
21 Glucosyringic acid 0.002 7

22 Zedoarofuran -
23 10-o-acetylgeniposidic acid -
24 Entadamide a -
25 Tcariside d1 -

26  Yemuoside ym2 -

(-6.5kcal'mol'), g5 RUE—FUEH T IEFME |
M B ¥ B M BE G A-B-D- i O A OBE
Oxynarcotine 7F i B 1~ T T #it 28 55 2 M %0 b ] B
RIEFEAEH . WE 1,
3.8 E T T I 2 Bk R 2 AW R o b
TEARSIME 27 13 v 06 T80 AR HE 22 17 T 00 32 22 103
WU Ay« 65 7 111 A8 e 9 i A -B-D- k. I 5 265 0 17
BYRK B M R L 2-F AR DL -4- 2 T SE R B -1-0-B-D-
TR WEEE-(1"—6") -B-D-HH B BT A% 50 R g (3-8
HE 05| W -10-0-B-D- i % K 1 (1—2) -B-D- i % M 1
Mg 3-0-B-D-> FL M 5& - (1—2) -B-D-7] % H T TR ik -
N2 A7 -28-0-B-D-K B 3 -(1—4)-[ B-D-6-0- £, Tk
.8

A WEHE-(13) J-a-L- A HE 3 -(1-2) -B-D- 7 ¥
BEH | Violutoside A1 # = I H% o 7 A BRI 2 rp 4G )
B2 NN (1 v o B < A1 2R e VAR e /|
hy < A T T i A -B-D- Tt g 5 25 W 1 R R 5
BTV 2- W Sk -4- £ R DR B - 1-0-B-D- 77 M
$-(1"—6") B-D-Hij Z M1 B4k iR R BT (4%
He-4-[2-[3,4,5- = H-6- (2 B L) S 24 35 0 Joe -2-
I H L FE O -2, 5- @ -1-F L Oxynarcotine
Violutoside Il 22 41 C(#% 6) .
3.9 KR T T A 2 TR R0 A% 0 25 A0 T Y
A 3 AR AN Y 5 i 2 b R AR A3 1 % B
KB T Bk e A-B-D- N el 2 OB T MR R A
4 T R oy A Hb B B v RN ISR R A T R I I
SRR VAR, 5 A T 0 2 B R IR
F9 O B 24 350 ) o B Bk B W R SE 2 R R S i
LA KA A S 0 AR, AR P R 2% L B Bk
i 3 TR R 5 AR T R A o 2 T 8% 2 LA A A
O3B - DR A D 2% A T 26 > A I A
R AR R 43 XoF it 22 5 3L 9 0 A O R TR O 4 0 )
& Jaccard R B M o, R AMEY RE T R
JHE It e A-B-D- ik g 4] %5 B% 11 . Oxynarcotine [ 5 %X
B, R R R R R . A
TR R WoR 4 B/ 5 Aktl \MAPK3 % 6
PR A 0 I S5 B 1Y 24 21 B AR - 32 A 45 & BE YR T
-5 kcal*mol™, EFIE H 25201 H o

gh b RS S R AR R
12 4 B 5y B, R e I e A-B-D- ik Ve 7 4005 1 AR
JHE 1T MR IR T M AN R R B I

WU 255500 ik
4 itit

BE A F 9 £ 1 ke EL A BUR BT R AR L (R
B Ak 22 R S R R AR F R e T
SNL /Iy BRUASE 0 50 UF 1 A 7 1 78 i 28 s B 50
(8 T SRR, I I T G R S R AR B R B, AT
S R, K EE T (25~100 mg-kg™) n] F) B4R
M AE K TCR /N BRI FE R B 5 v AR 40, L%l 4 7
95 00 2 R, R G St B B B A 8K
ELA v X s S B AkOn B JE B B A T AR OAS R
B i — 25 T SR AL 1S AR I IR 45 0 A A
TR B v] G 3 AR SN /DN BRUML A A 1 i A
R ST R (R LU AN 5 B MR Y L PR
JHC T P R O A B RN . IR R T R R
BUR E F 9 W S Rl AR BF %8 R UHPLC-Q-
Orbitrap HRMS £ AR Xt 15 17 lfi PR 25 2005 8 15 0 142
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A Aktl-Phaseoloidin
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( AN /

Akt1-Magnolol

-

.
R
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&

&
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MAPK3-Oxynarcotine
“ e

i : A.Akt1-Phaseoloidin .MAPK3-Oxynarcotine , Akt1-Magnolol . Akt1-Entadamide A-B-D-glucopyranoside X % [&] ; B. 43 % 4% 2% & g $4 A

Entadamide! .Entadamide A-B-D-glucopyranoside
B1 BHESSZOBANS FIEER

Fig.1 Molecular docking results of active ingredients with core targets

By 2R e /s B SR i B o 2E AT B L B O
s TR A e B R S SRS E AR R T
T 70 R AL 2E R oY, OF TR 45 25 s W i 3 b R T E)
22 B A ML BRI oy K 29 RS 1 . AR SRR L
455 W 2% 25 B2 oy A R ORIV TH3 B oy 1 R
6 UE G 2 M X e 22 B A AR A DG B A ELA
VAP T RE A R 1B 3 P o R RO B B L K A
3 AP B I 5B 5 B =TT TR AR, I A R R
THE Bt 1 A-B-D- Wt W 4 7560 0 T R B 1 N AUAE 4R
Wy b i R TR N PR R R A R R [ IR
H PR, e A T TR 2 B A A A AL

EA 2, 2590 WA it 23 A 22 4
BT RE R HEAE AT DR R it 180 X T A
25527 W 2550 BORE Rl B A EE R S R
it B 5 5 IR 25T 25 9 i W iS5 A AT Ol R RE A
TE 4 35 22 ST AR BIT I A 7 SNIL AR B 1y B iy I,
e P 25 BUR AL N BOR SR ML AEAS  E— 2D i T A

L8533 17 69 B8 2% 0 T 1 A BRE DG M o

S BT R BE R A% B LN R L 3- 7R
WY VB A BT SR AR AR AR A B R
FLAE I v e B B R B . IXORT fig 5 O B Ak PR T
AH G, N 43 h A K R B s A M T A AR
JE I TR B, 5 SO ROCRE ) 25 5UAE E W I8 5 K
figet 2 M Z R, 22 B0 I IR B o 7E AR P A
TR A, P B T AR 25 R
Bl 0 B9 o AN - 1-O- %) 7 T2 8t 3 -B-D -7 % B
W ATHET BT BT &4 mHE-4
{2-[3,4,5- =7 5-6-(R 3L ) 4 3 O be-2- 55 | ]
LN COME-2, 5- M- 1= 53 590 A= B T 3 A AR I =
Y1 510-0- L BEFHEAE 17 IR . T 7 IR 1) 20 0 ARR e T
J¥ie A-B-D-lk Ve 8 %45 B8 T A2 22 H B g B AR R
UCH D, AR R 2 R AR 9 5 H A R 4y g 2 b
FEAE LAY . X — S5 AR OR 7 R B I e A-
B-D-L W ] A AT A 74 2-H e 4- L R
I -1-0-B-D-J7 F B I - (1" —6") -B-D- i %5 B F Al

.9 .



XX B XX W
XXXX 4 XX A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. XX ,No. XX
XX, XXXX

*6 BRETFPEERBHI0NNLFERS SHEEN LK S K&
HR

Table 6 Peak area of top 10 most abundant components in
Entada phaseoloides in vitro and their corresponding absorbed

components in vivo

%y U T R (412 1) ) WA ThT AL L2 )
1 136449057 3014168
2 123096296 5422255
3 39156226 0
4 27397983 0
5 17677586 647769
6 12991582 0
7 11121506 19902
8 10008488 70986
9 6825310 151946

10 6391633 0

LR T 5 2. A% Bk I 4-B-D- ik TG % 25 B 17 5 3.Lychnose;;
4.Sucrose; 5.2-methoxy-4-acetylphenyl-1-O- 8 -D-apiofuranosyl- (1" —
6') - B-D-glucopyranoside; 6. Griffonilide; 7. Chaihuxinoside b; 8.3-O-
B-D-galactopyranosyl-(1->2) -f-d-glucuronopyranosyl-gypsogenin-28-
O- B -D-xylopyranosyl (1->4) - [ f -D-6-O-acetylglucopyranosyl (1->
3) ] -alpha-l-thamnopyranosyl (1->2) - B -D-fucopyranoside; 9.

Violutoside; 10.Trigonelline

Violutoside 4 it 15 % 8 1 43 Z &b, bR AL T BR 1Y
Ji 780 B 43 7 0L B PR Sk AR T R 2 o M K
1Y) T e 2 R L AR i — D TRAWESE .

BE T 2% 24 2 1 — 0 Ay BT AR R F 26 1S AL
53 B AR 7 W 9 A RS 0, b A0 -9
I i DR A AR FH 45,k B G A A 5 i 2 o B¢
P A G HE N Z Ml AE AR B ) AR R &R . it
Jaccard AH LT 28 BOT A HE 5355 90 L I 1) B 5 /R
I #E— 2D 2k R ANy AR AR T T A A-
B-D- L, i % 245 44 Al Oxynarcotine 45 i 43 5 1 4%
PR Y5 R AH OC AT M M e o SR B — 2D X A
O 8 SE B TOP6 #E BR (Aktl, MAPK3 |, ERK2,
HSP90AA1 ,TNF K STAT3) 5 ik 4 i slg 43 #1743
T AIE , 45 B R 24 X BUAK -5 1R 4 A A A
e /N T -5 keal-mol", W H B A K4 09 25 & 5
FE M IE — 20 S LA 27 i 280 R P P i
FEZGRAME T o BL A, T 4 Ry 0 F 9 38 2 I, B
-] 3 3 R I 37 A H A7 B S G T R A BB 1
(TRPA1) Jii £ A1 410 ] MAPK | Janus # i} (JAK)/
STAT3 i % 2% fiff ik 50 Pk 422 fih %k J2 & W R e 5 R
iE T TRP A & 3 38 AR L AECTE 2 VAR OG5 [
AKT1 MAPK3 .0 MRS 5 MR mIAG 5K

. 10 .

TR BT 5 2R G0 ) R 4 1 BB AR OR 2RISR A R
N R S5 e PR, E — 2P 4R O i e A T E Y R
A e X LR A5

H i 5¢ T 16 e 1 A Lo 19 R Gt AT e
PR e A S s e = N = S R L VA )
BRGNP 0o H OB 43 A N AT R FNVE
BL B = B B RS . A BF 5% 38 2o e A B T R
G5 B K T AR P i RS AR R 1 L A 4
20 P 2 T B M Ay 6T WA L PT RERE A S E B, R
J& B2 IF JRAE AL TIATFE 0 0 50 M 22 43 Bk G AE
IRt T IR S 5L A

B AN A 58 ALAE I3 7K -7 8 T R A A I 5
A3 HT TR 2805 3L AR 1Y) R B A X AR o T
MRl 28 R G0, LR RETE A A G X >, th
NG 57 W 1 A7 A 5 0 A I B A3 2 A R 8 i — 2P
I VB 2 O R AR 2 R, B = B IR
P2 PR, R R AT 5 A B AR T M VB S I X
22, M T A R A R AT R G, L T O
Ly BE 8 37 o I i R R T B AR T A R 2
G0 DN 4 i TR A b A R KR IR T AR 4
o B AR A IO R Sy R R U 245 0 1 E k4
HEIRSTRYEE IS 5 S0 00 S RE

2 S N 0 S T B U N N N 0 D R s o TR |
24 24 P22 HK A Jaccard AH AU PEAR 22 49 7 X 2 B0 IE
R IR e Tk e A-B-D- N W 7 255 B RRR T A
IXFESR B & B w TR R R R 47 0 e
T R RRAE , [R) I 5 i 22 05 B PR A A O i 3k [ HL
AR A5 A VR T R B AR M i W A DG B
BT o AWEIE A2 LA A ILAT S BIAE RS =
7 THT 4 THI AR BT TR B T TR 28 B AR i
JoT L iy, A G 25 S Sy 2 s HL R T 5 Sk 2 E e 4
AT IR S A 3 K Al N S g LA

[FIgERIE] oA R o E, A 080 ) AR R R AR &
2 ARAFRE AR T HEAR T AL AR,
AR A EAEATA &7 %
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