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(FEE) BH9 2T W 2% 538 A0 LI R 32 25 B2 % Kadsura coccinea  (Lem) A.C. Smith 7437 2 J38 3 ¥ 3% (theumatoid
arthritis, RA) 89 1E A AL#  F73E RAVEE IR \Cos RARAL 3 K ] 4 S00UAR 20 B B B 2 7% 09 7 0 2 AT 2 W A s R i
HARAM 2 BFE 091 A WHATE M % %2 ;1T Swiss Target Prediction 2K 4E = 18 B 2 1% 20~ 2 5 7 GeneCards (3% £ 71 MalaC-
ards B4 B 4740 RA A0 X 8 8, 2 T 0 26 B2 R 1 Bl T RA 8y 88 4 %116 & & JT-%& & JUAH B 1F A (protein—protein interaction, PPI)
WAL & I E L GO 2 47F0 KEGG & B 4T ; KAl MTT R 71| & A b & 4 x5 31 38 H F (tumor necrosis factor, TNF)-a
A0 B 40 - (interleukin, IL)-6 8B AU, LR G 0% B0 28 Lo 3 N 28 RFATIIE G5 R N BLEF RIS EH 6 N
KA A, 454 % A heilaohuacid A (1), heilachuacid G (2),seco—coccinic acid F (3),seco—coccinic acid G (4),schisandronic acid
(5)F# schisanlactone B (6), MTT 523245 R 2 b &4 2,3,4,6 A 30% RA-FLS 4083478 , 3 1C5 (A 7.52~8.85 pumol, 6 Mb&-41 72 Uk
JZ 10 wmol 20 wmol 34 8 4 4 3% 4E B F TNF-a F0 IL-6 B9 3 (P<0.05,P<0.01), W % 2578 = HU0 42 2| 109 4 B 4E A
AR, IS 691 A RA SR A X BATHAT X WAL, AR T RA 4738 AN, F BV 248/ A &R & B %8 TNF 22 R E
BEOWEE L AR EATA D80 2 LA R ENEAMEE 144, GO H#f KEGG & £ 04 15 X &% h & 4 A& (inter-
leukin, IL)-17 {5 &# #&F TNF 5 5@ %%, a4 3 ERE N 20 wmol #¢ LI FF «B #1%| HF a(recombinant inhibitory sub-
unit of NF kappa B-a, IxB—a) 1K 3k AT (P<0.05), Z5IE AHF KNP 4 2532 % £ TN 22 25 B 2k = ¥ R 2697 RA W 1E AL AL
AR L H A L IkB-o & BRI, ARG BT RA R T AR
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(Abstract] Objective To explore the mechanism of action of the Yao ethnomedicine Kadsura coccinea (Lem)) A.C. Smith in
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treating rheumatoid arthritis (RA) based on network pharmacology and experimental research. Methods The active compounds of
Kadsura coccinea were separated and purified by silica gel, Cj; reversed—phase column chromatography, and semi-preparative high—
performance liquid chromatography. The structures of the compounds obtained from the separation were identified using
spectroscopic techniques. The targets of Kadsura coccinea components were screened through the Swiss Target Prediction database,
and RA-related targets were excavated from the GeneCards and MalaCards databases to further identify the targets of Kadsura
coccinea acting on RA. A protein—protein interaction (PPI) network was constructed to find the intersections, followed by GO
analysis and KEGG enrichment analysis. The MTT (thiazolyl blue) assay kit was used to detect the release of tumor necrosis factor
(TNF)—a and interleukin (IL)—6 by the compounds, and the prediction results were verified through Western blot. Results Six
triterpenoids were extracted and separated from Kadsura coccine and identified as heilaohuacid A (1), heilaohuacid G (2), seco—coccinic
acid F @) seco—coccinic acid G @), schisandronic acid §), and schisanlactone B 6. The MTT assay results demonstrated that compounds 2,
3, 4, and 6 could inhibit the proliferation of RA-FLS cells, with ICs, values of 7.52~8.85 pmol. Six compounds suppressed the
release of inflammatory cytokines TNF-a and IL-6 at concentrations of 10 and 20 pmol (P<0.05, P<0.01). A total of 109 co-acting
targets were predicted by network pharmacology, which were mapped against 691 RA -related targets to obtain 38 intervention
targets for RA. These targets primarily included serine/threonine protein kinases, TNF, mitogen-activated protein kinase 1 (MAPKI),
prostaglandin—endoperoxide synthase 2 (COX-2), and mitogen—activated protein kinase 14 (MAPK14). The key pathways identified
through GO analysis and KEGG enrichment analysis were interleukin (IL)-17 signaling pathway and the TNF signaling pathway.
Compound 3 upregulated the expression level of recombinant inhibitory subunit of NF kappa B-a (IkB-) at a concentration of 20 pmol
(P<0.05). Conclusion This study predicts the mechanism of action of the triterpenoid components of the Yao ethnomedicine Kadsura
coccinea in treating RA from a network pharmacology perspective and initially confirms that it can upregulate the expression of
IkB—a protein, offering a scientific basis for the use of Kadsura coccinea in RA treatment.

(Keywords]) Yao ethnomedicine; Kadsura coccinea; triterpenoid; rheumatoid arthritis; network pharmacology
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5:57-56-1.,75-05-8) ; % H - kB A F a(recom-
binant inhibitory subunit of NF kappa B-a, IkB-a)
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5:10268-1-AP 20536-1-AP) ; LLFHi 3t /N
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C. Smith Y TRML . 250 HRTOAE T rh R 25K
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V3.6.0 FfFxt PP MZSEA T 704 Kl AR AL
25 GO R KEGG BES TR

N PPI 2T 245 2 1Y GO THREA KEGG fH
S I SRR A7 W 0L (https//string—db.org/
cgi/input.pl) #4773 41 K al Ak, BR%E )R 5 “ Ho-
mo sapiens”, 73 I EFELE M) i 72 (biological process,
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10%SDS-PAGE HLIK 53 & J5 4% #% %] PVDF i I
ETE 5% MR AL E W B 1.5 h, Ri55—it
IkB-a(1:2 000)F1 B-actin(1:5 000)7F 4 CTFHE
W, RIGHZHAE 37 CFWHE 2 h, RG22 5Md
FH ECLAI Image J A48 11 BT 454 261 7 AT AL N
TE T
3.5 GZitERE

FH GraphPad Prism 9.0 £l SPSS 26.0 3447
Bt E 30T, B LA “xes” 6 B L E SHERIDT
2251 TR BN 3807 22 00 W7 25 LU BCR AILSD
B B AR A B 80 2550 SR AE S50
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4.1 HEHMEE

&Y 1. AR SIE AR HR-ESI-MS I &
HUWESY 75 75 m/z: 491314 3 [M+Nal® (GHEAE
} 491313 7, CyHuO:Na*);'"H-NMR (600 MHz,
CDCL) 8¢ 6.92 (1H, m, H-24), 6.21 (1H, d, H-7),
539 (1H, dd, H-6), 495 (1H, brs, H-28), 4.75
(1H, brs, H=28), 2.61 (1H, d, H-5), 2.41 (1H, m,
H-9), 2.37 (I1H, m, H-15), 229 (1H, m, H-2), 2.27
(1H, m, H-15), 2.26 (1H, m, H-23), 1.85 (IH, s,
H-27), 1.78 (1H, s, H-29), 1.75 (1H, m, H-22), 1.69
(1H, m, H-12), 1.69 (1H, m, H-11), 1.67 (1H, m,
H-20), 1.66 (1H, m, H-16), 1.63 (1H, m, H-12),
1.60 (1H, m, H-1), 1.56 (1H, m, H-11), 1.49 (1H,
m, H-16), 1.24 (IH, m, H-22), 1.00 (1H, s, H-
18), 0.86 (1H, s, H-19), 0.84 (1H, d, H-21), 0.65
(1H, s, H=30); “C-NMR (150 MHz, CDCly) 8¢ 181.5
(C=3), 173.9 (C-26), 147.2 (C-14), 145.9 (C-24),
145.4 (C-4), 127.4 (C-25), 126.5 (C-6), 125.4 (C-
7)., 1249 (C-8), 1155 (C-28), 50.6 (C-5), 49.4
(C=17), 47.5 (C-13), 39.5 (C=9), 37.1 (C-10), 36.5
(C-16), 364 (C-20), 32.3 (C-12), 30.3 (C-22),
29.9 (C-2), 284 (C-1), 26.1 (C=23), 24.8 (C-29),

23.9 (C-15), 21.8 (C-19), 21.6 (C-18), 19.7 (C-
11), 15.7 (C-30), 14.7 (C-21), 12.1 (C-27), LA %k
it 55 SCHR[18]— 3, U4 5E M heilaohuacid A

a2, HEIEEHAR, HR-ESI-MS &
HHEA BT m/z: 437.341 7 [M=-H]" GHEAEH
437342 0, C3H,s05);'H-NMR (600 MHz, CDCIy) 8
6.16 (1H, dd, H-23), 5.75 (1H, dd, H-24), 5.42
(1H, dd, H-22), 5.31 (1H, d, H-7), 4.88 (1H, brs,
H-28), 482 (1H, brs, H-28), 2.58(1H, m, H-9), 2.31
(1H, m, H-1), 2.26 (1H, m, H-6), 2.11 (1H, m, H-
20), 2.08 (1H, d, H-5), 1.98 (I1H, m, H-6), 1.85
(IH, m, H-12), 1.80 (1H, m, H-16), 1.80 (1H, s,
H-29), 1.75 (IH, s, H-26), 174 (1H, s, H-27), 1.72
(IH, m, H-2), 1.66 (1H, m, H-12), 1.64 (1H, m,
H-11), 1.60 (IH, m, H-2), 1.55 (1H, m, H-11), 1.54
(IH, m, H-17), 1.44 (1H, m, H-15), 1.20 (1H, m,
H-16), 1.03 (1H, s, H-30), 1.00 (1H, d, H-21), 0.86
(1H, s, H-19), 0.78 (1H, s, H-18); “C-NMR (150
MHz, CDCly) 8¢ 1792 (C-3), 1499 (C-4), 146.7 (C-
8), 138.7 (C-22), 132.9 (C-25), 125.4 (C-24), 124.4
(C-23), 118.0 (C-7), 112.1 (C-28), 53.0 (C-17),
51.8 (C-14), 45.5 (C-5), 43.8 (C-13), 40.6 (C-20),
38.8 (C-9), 36.5 (C-10), 34.2 (C-15), 33.9 (C-12),
29.8 (C-6), 29.0 (C-1), 28.9 (C-2), 28.7 (C-16),
27.6 (C-30), 26.1 (C-29), 26.1 (C-26), 24.2 (C-19),
22.0 (C-18), 20.4 (C-21), 18.7 (C-11), 18.4 (C-
27), DA BG5S SCRk[19]— 3, B2 A heilao-
huacid G,

G 3. ANERTCOM A HR-ESI-MS &
HUMESD F B 7% m/z: 463.353 8 [M+Na]* (I8 1{H
# 463.354 7, CyHiONa®); 'H-NMR (600 MHz,
CDCly) & 5.31 (1H, d, H-7), 523 (1H, m, H-24),
499 (1H, brs, H-28), 2.66 (1H, m, H-9), 2.55
(IH, m, H-1), 2.55 (1H, m, H-6), 2.38 (1H, m,
H-6), 2.24 (1H, d, H-5), 2.12 (IH, m, H-23),
2.01 (1H, m, H-2), 1.96 (I1H, m, H-23), 1.95 (I1H,
m, H-16), 1.91 (1H, m, H-2), 1.85 (1H, s, H-29),
1.81 (IH, m, H-12), 1.70 (1H, m, H-11), 1.70
(IH, s, H=26), 1.63 (1H, s, H-27), 1.54 (1H, m,
H-11), 1.53 (1H, m, H=22), 1.52 (1H, m, H-15),
148 (1H, m, H-17), 1.47 (1H, m, H-12), 1.41
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(1H, m, H=20), 1.29 (1H, m, H-16), 1.10 (1H, m,
H-22), 1.06 (1H, s, H=30), 0.94 (1H, d, H-21),
0.93 (1H, s, H-19), 0.80 (I1H, s, H-18); “C-NMR
(150 MHz, CDClL) 8: 176.6 (C-3), 150.1 (C-4),
146.8 (C-8), 130.6 (C-25), 125.5 (C-24), 118.0 (C-
7), 111.9 (C-28), 53.1 (C-17), 51.6 (C-14), 45.4
(C-5), 43.7 (C-13), 39.0 (C-9), 36.4 (C-10), 36.2
(C-22), 36.0 (C-20), 342 (C-15), 33.9 (C-12),
29.8 (C-6), 29.7 (C-1), 29.4 (C-2), 28.3 (C-16),
273 (C-30), 25.9 (C-29), 25.6 (C-26), 25.1 (C-
23), 24.1 (C-19), 21.6 (C-18), 18.7 (C-11), 18.3
(C-21), 17.5 (C-27), LA 55 SCiHk[20]— 2%, B
5E M seco—coccinic acid F,

EY 4. AR E R T AR, HR-ESI-MS | &
HWESY 75 705 m/z: 463.353 8 [M+Nal* (G4 (E
} 463354 5, CyH;0Na); 'H-NMR (600 MHz, CD-
Cly) 8,:5.10 (1H, t, H=24), 4.91 (I1H, brs, H-28),
4.69 (1H, brs, H-28), 2.42 (1H, m, H-2), 2.13 (1H,
m, H-5), 2.13 (1H, m, H-11), 208 (1H, m, H-23),
2.03 (1H, m, H=7), 2.02 (IH, m, H-1), 1.93 (1H,
m, H-16), 1.93 (1H, m, H-11), 1.84 (1H, m, H-
1), 1.77 (1H, s, H=29), 1.76 (1H, m, H-12), 1.69
(1H, s, H-26), 1.61 (1H, s, H-27), 1.60 (1H, m,
H-15), 1.55 (IH, m, H-6), 1.50 (1H, m, H-17), 1.50
(1H, m, H=22), 1.42 (1H, m, H=20), 1.31 (1H, m,
H-16), 1.20 (1H, m, H-15), 1.04 (1H, m, H-22),
097 (1H, s, H=30), 096 (1H, s, H-19), 092 (1H, d,
H-21), 0.73 (1H, s, H-18); “C-NMR (150 MHz,
CDCly) 8:179.1 (C-3), 147.4 (C-4), 139.4 (C-8),
131.0 (C-9), 1292 (C-25), 1252 (C-24), 1139 (C-
28), 50.8 (C-14), 50.4 (C-17), 46.9 (C-5), 44.4 (C-
13), 404 (C-10), 36.3 (C-20), 363 (C-22), 32.3 (C-1),
31.1 (C-12), 31.0 (C-15), 29.2 (C-2), 28.1 (C-16),
25.9 (C-7), 25.8 (C-26), 25.2 (C-23), 25.2 (C-30),
24.0 (C=6), 22.9 (C=29), 22.3 (C-19), 21.7 (C-11),
18.7 (C-21), 17.7 (C-27), 16.0 (C-18), LA F%¥d 5
SCHR[21]—3, B R seco—coccinic acid G,

EY 5. A ER T AR, HR-ESI-MS Il &
HHEor 1B 106 m/z: 453337 5 [M=H]" (FHEAE R
453336 9, CyHyi05); 'H-NMR (600 MHz, CDCLy)

8w 6.90 (1H, m, H-24), 2.29 (I1H, m, H-2), 2.27
(1H, m, H=2), 227 (1H, m, H-11), 2.14 (1H, m,
H-23), 205 (1H, m, H-16), 190 (1H, m, H-7), 1.87
(1H, m, H-15), 1.85 (1H, s, H-27), 1.72 (1H, m,
H-5), 167 (1H, m, H-22), 1.60 (1H, m, H-17), 1.58
(1H, m, H-8), 1.57 (1H, m, H-20), 1.56 (1H, m,
H-15), 1.56 (1H, m, H-6), 143 (1H, m, H-12), 1.38
(1H, m, H-23), 1.31 (1H, m, H-1), 1.29 (1H, m,
H-7), 1.19 (1H, m, H-20), 1.10 (1H, s, H-30), 1.02
(1H, s, H-29), 1.00 (1H, s, H-18), 0.96 (1H, m,
H-6), 0.92 (1H, d, H-21), 0.91 (1H, s, H-28), 0.78
(1H, m, H-19), 0.57 (1H, m, H-19); “C-NMR
(150 MHz, CDCLy) 6:216.7 (C-3), 172.6 (C-26), 145.8
(C-24), 26.5 (C-25), 52.2(C-17), 50.3 (C-4), 48.7
(C-14), 48.4 (C-5), 47.9 (C-8), 45.4 (C-13), 37.5
(C-2), 36.0 (C-12), 35.5 (C-1), 34.8 (C-20), 33.4
(C-15), 32.8 (C-22), 29.6 (C-19), 28.2 (C-7), 26.7
(C-16), 26.0 (C-10), 26.0 (C-11), 25.9 (C-23), 22.2
(C-29), 21.5 (C-6), 21.1 (C-9), 20.8 (C-30), 19.3
(C-28), 18.1 (C-18), 18.1 (C-21), 12.0 (C-27), VA
I BdES SCER221—3, B E R schisandronic acid,

AW 6. A AT 6k K, HR-ESI-MS M 3&
Sy T8 106 m/z: 465300 9 [M-H] (GHEAE N
465301 0, CyH,0,); 'H-NMR (600 MHz, CDCLy)
8u:661 (1H, d, H-24), 613 (1H, d, H-1), 596 (1H,
d, H-2), 447 (1H, d, H-22), 2.42 (1H, m, H-5),
2.39 (1H, m, H-23), 2.10 (1H, m, H-23), 2.09 (1H,
m, H-7), 2.05 (1H, m, H-20), 1.93 (1H, s, H-27),
1.86 (1H, m, H-19), 1.82 (1H, m, H-8), 1.78 (1H,
m, H-11), 1.71 (1H, m, H-12), 1.64 (1H, m, H-
7), 1.61 (1H, m, H-17), 1.49 (1H, m, H-6), 1.41
(IH, m, H-11), 1.39 (1H, s, H-29), 1.37 (IH, s,
H-28), 1.36 (1H, m, H-16), 1.24 (1H, m, H-15),
121 (1H, m, H-6), 1.06(1H, m, H-15), 1.00 (1H,
s, H-18), 0.98 (1H, d, H-21), 0.91 (1H, s, H-30),
0.821 H, m, H-19); "C-NMR (150 MHz, CDCL)
d: 167.6 (C-3), 166.7 (C-26), 150.8 (C-1), 139.5
(C-24), 128.5 (C-25), 120.4 (C-2), 84.7 (C-4), 80.6
(C-22), 48.8 (C-14), 48.1 (C-17), 46.4 (C-5), 45.6
(C-13), 45.1 (C-8), 39.3(C-20), 35.1 (C-16), 33.5
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9), 32.5 (C-12), 32.3 (C-15), 29.3 (C-29), 29.0
C-7), 28.8 (C-10), 27.0 (C-11), 24.5 (C-6), 24.1
C-19), 23.6 (C-23), 22.2 (C-28), 19.1 (C-30), 17.3
C-18), 17.1 (C-27), 133 (C-21), DA %53k 23]
—3Y, S RE N schisanlactone B,
42 MERBEHWER
42.1 BEFRZAEIAS-RA AR AT
B EIN 6 AR TE =22 A Swiss Tar-
get Prediction U4 i b | FEAR U 45 R R L6 4
IR =R E RS R E R R 1091, 38
IR IEL IR A% GeneCards I MalaCards , %
PR BAHIE 2 1 4 R i i K R A T 5 R B I Oy
>S5, 00 S 2410 RA B0 AH OCHE S LA 691
o 691 NEIFI S 109 A =HEA M E FHHE
WATAEAR B R R | S AR N A 38 4, TOF
*’Aﬁ%ﬂﬁ YRV T 2 PR =i 2 A -RA AT A
TEILE 1,
4272 HEE N -RA FE G A E
JH STRING 8 PEXT AT RERY RA JRY7 HJE K iE 1743
B, SRIBCHAR FAE TG R B B Cytoscape 3.6.0 1
2 PPI 2% ZM 48403 38 NI 5T 179 i, Xt
HEFFRT 15 ALAY BRI A 44 S 28 S B1 (RAC-
alpha serine/threonine —protein kinase B1, AKTI)
(30) TNF(25) , 22 24 JFL 3805 25 (% 1 (mitogen-—acti-
vated protein kinase, MAPK)1(23)  Hi%| g % Nt 48
LWy 5 B 2 (prostaglandin—endoperoxide synthase 2,
PTGS2) (22) MAPK14(19)  #K 7 2 11 900 FK i A
51 1(heat shock protein 90 alpha family class A
member 1, HSPOOAA1)(16) M1 25 5244 1 (estrogen
receptorl, ESR1)(16) it ALY BEHA I 58 P U 1% 2
& vy (peroxisome proliferator —activated receptor vy,
PPARG)(14), #E B ZMBEIRIEZ 1A C %Y (protein
tyrosine phosphatase receptor type C, PTPRC)(14),
HE# 2 52 /K (androgen receptor, AR)(14) i ZE %
1A (progesterone receptor, PGR)(13) 4% 2 14 I 51t
3C 208 5% 1 (nuclear receptor subfamily 3 group C
member 1, NR3C1)(12), &4 RE MM 1 (matrix
metallopeptidase 1, MMP1)(11) 40 il (3,25 P450 %
% 19 WA A 5L 1(cytochrome P450 family 19 sub-

(C-
(
(
(

BEEZBEEMS RA

109 38 691

B1 BZBE=MEERS-RALBESFEE
Fig.1 Venn diagram of shared targets between

triterpenoids of Kadsura coccinea and RA

family A member 1, CYP19A1)(10)F1i 55 —4 1k
A A (nitric oxide synthase 2, NOS2)(10), A%
SUTE PPL 2% b AR B SR, AT RE SR SR R HRA
RERIRZ O, TEULIA 2,
423 BEE MRS -RA AN GO Tifk
M KEGG BT XF 38 AT REAY RA V477 4 5
H1T GO FEHEHT, LA S IRIAYT RA A
YrrEdiae. GO YiRg s &R F243 45 BP \MF FICC
3N S e, e s 2R 15 > BP 3 4>
CC UK 104~ MF, 0L 3, it KEGG i@ i/ #r
B 2 FR 2 R HT RA AE A AE DGR 38 I, L0 18 1
20 FFHEA B R IR, B TNF {5538 i, 1~
17 5 S- s B AN N B A K K F (vascular endothelial
growth factor, VEGF )5 5@ H%, THILE 3—4,
424 KR -IEPE RS - REAR - B 4% G R
Kl B 75 A5 A5 F R 352 ScA BRI OG
FXARI T RZ IR Z S 20 2 R
Bl 25915 PR B X 2 B A R s
AR 8 A B BB A 43 il S MAPKI AKT1,
MAPK14 TNF PTGS2 NOS2 HSP90AA1 FIPRKCD.,
TEULIE S,
43 HKMHETF TNF-a 1 1L-6 BIRIEKFE
SIERWAN, 203 LPS %55 RAW 264.741
Jif 1 T8 R A e T TNF-a Fll TL-6 AR 7K
FTHER (P<0.01) , SHIZHAR G, WM 10.0 pmol/L
F120.0 pwmol/L ALEH) 1~6 HEIHI JPE N FTNF-
o BRI (P<0.05,P<0.01) fb&59 1, 2, 5, 6 fiE
FHI R M T 1L-6 938 (P<0.01),, FEULE 6,
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Fig.2 Interaction network of shared targets between triterpenoid components of Kadsura coccinea and RA
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Fig.3 GO functional enrichment analysis of triterpenoid components of Kadsura coccinea and RA

4.5 Western blot SEIS 45 R

R 0 45 2 B2E AT ST 25 5, 4% [kB-o 2K (1 3E
FIVEFOLHI RS AL G 3 TERTT, SIER 41
FHEE IkB—a 2 F YA KT8 (P<0.05, P<0.01)
ULEAAL G 3 W] B S IkB-o 2R Y ERIAIK

4.4 D% RA 78RR A AOE5E E1E

KA MTT 35 36 43 2545 21 6 A i3 il
RA-FLS 4 B 3% 58 (%) 15 P, B XF BE 24 Sy s g 5
¥ R EREAY 2,3,4,6 JER I B AT H S
PE, HEWLER 1,
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Fig.6 Effects of compounds 1~6 on IL.-6 and TNF-« content in RAW 264.7 cells induced by LPS (x%s,n=3)
TE:NAEH 41 LPS BRI ; 5 TR 2 AR L, #P<0.01; SRETULAAR L, #P<0.05, ##P<0.01

F 1 #1RA-FLS HRiEsEE L& ICy &
Table 1 ICs value of active compounds with anti—

proliferative activity against RA-FLS cells

EY 1Cs/pmol
1 8.16
3 7.52
4 8.85
6 7.97
5| R 5 3 4.10

P R IFEEAEH , 1L-6 FITNF-a J& RA A8
HOCSEI R R AHM 2, TNF-o sl A3 fi2 i NF-kB
TEE p65 . pS0 Fl c—Rel S R NF-kBIT)
25 MLy A2 Hoh R 1 IkB—a 1T UG AL kB {7
SEA BT NF—B i SR N T a1k
DR R o 4 J A B 2R 34 Ak {2 ifF RA ¥ B
Y EIGTH AN AL, R B A O IR,
GERW BRI Ak A Wy e aeE e b
TkB-o 2 RN NF-«B 38 506 A& #E 5T RA-FLS
YIS TEFIBT R VE R B RA,

o [T

B-actin [ S _‘ 42 kDa
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DR K BB 78 43 75 JEH A AT RE 52 e 25 )V FH 1Y)
R, ARG 22 55 BT R DL RO R 254 2 [6]
(A EAEF A, SE AR Y e 5t T BB BRI T 45
TR 1 A, A5 T A5 Skttt — 2B AR
V5T 10 G 58 B I 15 S 18 5G40 48 K R sl i e A
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Fig.7 Effects of compound 3 on IkB-a protein (x+s,n=3)
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