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Abstract ;: Cortex Mori was:separated by silica gel column chromatography to afford the active compound. The structure
elucidation of the compound was identified by analysis of spectroscopic data. RAW264. 7 cells were stimulated by lipopo-
lysaccharide (LPS) to induce inflammatory model. Cell viability was determined using a methyl thiazolyl tetrazolium
(MTT) assay: The production of nitric oxide (NO) and tumor necrosis factor-a ( TNF-ot) , interleukin 6 (IL-6) were
measured by, Griess-reaction and ELISA ,respectively. The inducible nitric oxide synthase (iNOS) and cyclooxygenase-2
(COX-2) mRNA and protein levels were measured by qRT-PCR and Western blot, respectively. Results showed Cortex
Mori ethanol extract (MRE) was able to inhibit the production of NO in LPS-stimulated RAW264.7 cells,in a dose-de-
pendent manner. One active compound was isolated from Cortex Mori and identified as the Diels-Alder type adducts
sanggenon B. The anti-inflammatory results showed that sanggenon B could significantly inhibit the production of NO,
TNF-«,and IL-6. Sanggenon B also caused a significant dose-dependent decrease in the mRNA and protein expressions
of iNOS, COX-2. In conclusion, sanggenon B isolated from Cortex Mori exhibited obvious anti-inflammatory effect and its
mechanism may be related to its regulation on inflammatory cytokines, and inhibition of the expression of iNOS,COX-2.
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RAE S —Fh & 22 10995 BRI R, SR AR XS 45 Fh 20
LU I TRAARAR Y B Ak 249 R A5 A S 0 1E
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A AR RS, HE A0 LA 0 2R R D1 4%
5RO IR e A R AR A
alS9 B g A RAW264. 7 Ji— i S B ) Gy
TN, 7E SE ROV T T R A A EEAEH . e, AR
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TR ARSI SRR, IR FRE AT 2 AT 55 07 7 A
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1.1 (42§

NU-8500 %I CO, H & 15 F£ 46 ( Thermo 2\ &), 5%
() 3 IXS1 (S 6 6 ( Olympus 2 7, A Vs
SpectraMax-190 %4> | il #1:{% ( Molecular Devices
Ovml, ) s ECO™ SE i 9Ot it PER (X (illumina
L) o
1.2 SLIeHH#

F MW # E Omoi Herb' /3 7], 284 (6 % R
[E 37 K 2% Kun-Ho Son # #2552 & %% ( Morus alba
L. ) AR AR B2 SRAW264. 7 41 i bk 1l [ 56 FE A
B35 Wy 4E 17 (American’ Type Culture Collection,
ATCC) , FRZFILIE . DMEM B 323 B 2% [E Gibeo
N s MTT LPS | Griess )51 3 W B 35 [E sigma 2\ 7 ;
TNF-a, [1-6 iX 7 &4 B 22 [E R&D 2\ 1] ; Kieselgel 60
REIE 2 A I 3 ] Merck 23 R 5 BT A 43 125 H
AP RN Ry 3Bl

2 ZWHIE

2.1 HLEYHIBANRERETE

K TR 56 1 B RO A, T B2 60 °CHfE
TR AL S I 3 U, i R, e A BIR T . ARUIHA
[RIVA TR HEAT 2R M, e e 78 A AN o 4 , 13 B 1 O e 4K
W) AW BEAE ) TR SR AU IE T AR
Wy MK ZE Y S A AN TR R 1R T o3, OF 2R AT

RAW264. 7 20 MIHT R S50, LA AE B+ NO By B ik
ORCIAE bR, PPN HBTREBCR , KL LR LTRAE I
Pyxt LPS 175519 RAW264. 7 4H g NO 1 ] 50 o5 ik
Fo ¥R OTERR o EAERAE, HI 5 FBE(100:
0 ~90: 10, v/v) FEATHEBEVEML , )2 35 5 IR AR R 41
GyJea A8 15 A0, I X 4 A AT IR S RAW264. 7
MY LT, B ROR WM S Ao arst TRk
B, U5 EE(97: 3, v/v) BEAT VR4 B, e 23k
1R EAPIIEERNAL S R TR RE S0
RGBT XA W) R AT 3543 A, 91 45 G SOk v Ak
BV S R BEAT T
2.2 RAW264.7 fBtE SR RS A

/NEL RAW264. 7 2 Jifil & T 10% Jif 27 1l ¥ 1
DMEM [ 355 F2 il DA% 4, B 48 5540 R 37 C (5%
CO, HAHX AR AREIE - 5 56 5 25 1 4 R ZH ( DM-
SO ¥ 5¥)  LPS #EAY2H (LPS %5 + DMSO % 7).
MRE 2255 20 (LPS 5% + MRE) | sanggenon B SZ 56
( LPS 4% 5 + Sanggenon B)
2.3 “HHBEIE SRR

BB K30 B9 RAW264. 7 4, LI 1 x 10°
A/l FeFh T 96 fLAk P, 4L 100 WL, I BES: 57 24
h, MRE &b 3 ¥ & 2 0. 02,0. 05.0. 1 mg/mL,
sanggenon B b3 ¥k fF 4 0. 001 ,0. 002 ,0. 005 mg/
mL, #5352 24 h J5, 5L A 10 pL 5 MTT, 4822 55
I%3 h e, WFE BRI, BEAL I 200 pL DMSO #
W, HEOCRE G , 55 A8 S R, T 570 nm K
Ab A5 FLEOEAE
2.4 NO ZEHHN

RAW264.7 4k 1 x 10°4~/mL 5 F 96 fL
Mar, FfL 200 pL, #5357 24 ho FESE54H 73 B A
0.02.0.05.0. 1 mg/mL f*) MRE,0. 001 .0. 002 0. 005
mg/mL {9 sanggenon B,H#H 1 h J5 /il A 20 uL LPS
(1 pg/mL)FE] 18 ho W8 EiF, ] Griess 145 ]
AN _E 3 NO K 2 BRI T NO AR
VEWOGAE- 0t W B2 AOARERRZZ . Y = 0.008 5X +
0.060 7 (R* =0.991) , 3 i Ao i 23155 40 - 785
Wb NO B i
2.5 TNF-a.IL-6 7K g%

RAW264. 7 4 i i) 35 % S 45 2 J7 ¥ W] NO £
I WY 35 W, SR A ELISA 36 0 5 40 i 85 75
Hg TNF-o (IL-6 7KV, #4575 1 2 % 30 & i W
P F&IRE ] TNF-o AR i VR RO (E- 5T B R 1Y)
FruEMZ .Y =0.003X +0.031 (R* =0.992) , FH IL-6
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B S VR RO - T B TR B AR E I 42 Y = 0. 003X
+0.031 (R* =0.995) 3@ i bt 45 40 e 1 35
TP TNF-o IL-6 93
2.6 iNOS.COX-2 mRNA ik &

AR AL, A1 Trizol 377 $2 LR RNA SR )5 %
F PrimeScript ™ RT & 51 RNA 3 %% A & ¢DNAs,
PI/INER B-actin iy N 2, 4R 51 ) ¥ 91 i 47 INOS |
COX-2 WSt 2t i PCR B 1Bt an T
KLY B-actin 1F X344 5'-TGG AAT CCT GTG GCA
TCC ATG AAA C-3', FLY B-actin JZ LB HH 5'-
TAA AAC GCA GCT CAG TAA CAG TCC G-3'; FlfY
iNOS 1E X 51¥1% 5'-GGA GCG AGT TGT GGA TTG
TC-3', B 1y INOS |2 SLB| ¥} 5'-GTG AGG GCT
TGG CTG AGT GAG-3'; filiy COX-2 1IE L5 Hh 5'-
GAA GTC TTT GGT CTG GTG CCT G-3', Kl COX-2
& B ¥k 5'-GTC TGC TGG TTT GGA ATA GTT
GC-3", SZEFHEG5E 5 PCR Y R &5 95 °C %
% 10 min,95 CA5PE 15 5,52 CiB Kk 15 5,72 CIEfif
30 5,40 PMEI,
2.7 iNOS.COX-2 EEFIEHKN

4% RAW264. 7 21 i1, $2 4 B S AR 1 o4 4
FETE 25 pg BRI AR A SDS 2R i 19 g S5 i e
UK (SDS-PAGE) #4743 15, 2 T U # % PVDE Jii,
5% AR Wk = IR B4 3 h, 4225 F B4 INOS | COX-

/
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3.2 RARYPHMRXEHUEYNERETE
WEWM1L TEEMA; o]l +62° (c0.04,
MeOH) ; EI-MS: m/z 570 [M]*, 2 F R K C,, Hy,
0,,'H NMR (500 MHz,acetone-d,) :d 1.45 (6H,s,
CH,-11 and CH,-16),1.61 (3H,s,CH,-11),1.87
(1H,dd,J =4 and 14,H-20),1.98 (1H,dd,J =2
and 14, H-20),2.35 (1H,d, J =17, H-18),2. 71
(1H,ddd,J=2,4 and 17 ,H-18),2.75 (1H,dd,J =7

2 B-actin By —Hi (1: 100 0) FEAT R PEEDL, R
TBST Z& P PEH 3 W, JH 1500 0 i B 118 AH X R
THURE 1 he WMANCEWIRGY TR L, H X
MR R ROE R o
2.8 HEHNSITZESH

TS B LIS $4ME + i 22 387, SR FH SPSS
18.0 ZEitHK {4 #E 47 B K 2 J5 2% ( One-way ANOVA )
H1[%) Duncan’s 2 8 L SHT, DL P <0. 05 RIRFE
R 2ZERHGITFE XL

3 ZER545H
3.1 MRE ¥4AfEiE N K LPS iE SR NO R
=00

& 1AGH] 2, 7270002 ~0. 1 mg/mL ¥ & F,
MRE X RAW264. 7 ZH L5 4ETC & 5200, 5 25 0
HEZHAH LE( Blank ) , CSE 12425 5% (P >0.05) . H &
1B TJAT, 25 P B2 RAW264. 7 4 ffd i NO & &
H1.5940.35 uM, 402 LPS Jill# 5 , NO % i i
WFHE, K 51.27 £3.40 pM, LPS #EAIZH 525 (1%
A EA R EEZES (P <0.05), KU {AKS
RAW264. 7 4f {fi 4 5iF & AU 4 57 % 2. ] MRE
(0.02.,0.05.0. 1 mg/mL) T )5, 40/l NO [ 7% &
W1 FEAIC, HLRE MRE ¥R B 0938 i, HAE I RCR &
JI/IRTE

60
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40.

30.

NO produetion (uM)
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LPS+ MRE (mg/mL)

MRE 3 RAW264.7 4HBiE S (A) B LPS FSMYA NO &2 (B) M
Effect of MRE on cell viability (A) and LPS-induced NO production (B) in RAW264.7 cells

and 14 'H9) ;3.15 (1H,dd,J =9 and 14 ,H9) ,3. 16
(1H,m,H-14),5.23 (1H,br dd,J =7 and 9,H-10) ,
5.53 (1H, br s, H-15),5.87 (1H,s, H-8),6.24
(1H,d,J=2,H-23),6.36 (1H,dd,J =2 and 8,H-
25),6.42 (1H,d,J=2,H-3"),6.55 (1H,dd,J =2
and 8 ,H-5"),6.96 (1H,d,J=8,H-26),7.39 (1H,
d,/J=8,H-6"),11.95 (1H,s,5-0OH, disappeared on
addition of D,0) ;”C NMR (125 MHz, acetone-d, ) :d
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101.6 (C-2),91.2 (C-3),187.6 (C4),98.1 (C-
4a) 161.4 (C-5),110.1 (C-6),164.6 (C-7) ,9%. 4
(C-8),161.4 (C-8a),31.1 (C9),117.7 (C-10),
135.9 (C-11),25.0 (C-12),17.2 (C-13),132.4
(C-14),131.8 (C-15),70.8 (C-16),26.8 (C-17),
33.9 (C-18),30.9 (C-19) ,38.5 (C-20),118.3 (C-
21),154.7 (C-22),102.9 (C-23),156.7 (C-24),
107.5 (C25),129.6 (C26),120.4 (C-1'),160. 3
(C2"),98.6 (C-3"),160.3 (C4'),108.9 (C-5"),
124.8 (C-6") . Z54 SCHkAE ", B tb WA
sanggenon B( RARME B) , HE5H=LanE 2,
3.3 Sanggenon B XFZHAEiE 1K LPS F S HI 40 A
NO BRI 20

& 3A BN, AN 6] 4 B sanggenon B (0. 001
0. 002 .0. 005 mg/mL) /E T RAW264. 7 4l }ifd 24 h
Jo , H A AE TS 53 3 103.29% (100.98%
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Fig. 2 Chemical structure of the sanggenon B

100. 83% , 3 B sanggenon B 7E 0. 005 mg/ml, ¥k &
W4 RAW264. 7 411 fig JC B W@ 1R L il T s
S B 1 BF 5T, il 18 3BTT g, LIPS AN 2
RAW264. 7 410 H NOF i 47 48. 31 £2.64 uM,
FH 0.005 mg/mlL sanggenon B T J5, 4 ML & 7 NO
T 27.56 £2.32 pM, X NO A= /G #0 i 2R Ry
42.95% . S5LPS BRI ZA4H H#2 , sanggenon B g 3
PP T LPS S AN NO 1 7= A B2 5 AR
P, BASEH#E (P <0.05),

B) 60

50
40
30

NO PRy i
NO production(y. M)

Blank LPS  0.001 0.002 0.005

LPS+Sanggenon B(mg/mL)

3 Sanggenon B RAW264.7 4R /1 (A) K LPSFESRIZHME NO £ (B) KM
Fig. 3  Effect of sanggenon B on cell viability (A) and LPS-induced NO production (B) in RAW264.7 cells

3.4 Sanggenon B X ZHAf TNF-o  IL-6 7K B 2500
M2 1 AT A523 10 0 IR LA, LPS A58 20 77
Z5F LPS HI ¥, A0 TNFo  IL-6 7K & 35 32
B 23 N IR TNF-o  TR-6 ¥k B 4551 0. 92 +
0.17 0505 = 0. 01 ng/mL, ifif LPS %1 41 43 51 A

31.56 £0.53 2.32 +0.44 ng/mL, fF1E % B 52
(P <0.05), 5 LPS #HIZ AH [¥, sanggenon B AJ
DL B A LPS i S 4l () TNF-o IL-6 K-, B
sanggenon B ¥ & (Y3 I, TNF-o IL-6 (1) 75 1 S vk )
HeagirEm b, A G422 57 (P <0.05) .

1 Sanggenon B Xt LPS iS5 RAW264.7 A TNF-o IL-6 &= RIZ M

Table 1  Effect of sanggenon B on LPS-induced TNF-a,1L-6 production in RAW264.7 cells
Groups (me/mL) (ng/mL) (ng/mL)
75 X HZH Blank - 0.92 +0.17¢ 0.05+0.01°
LPS RLAIZ] LPS - 31.56 £0.53" 2.32 +0.44°
Sanggenon B SZH4H 0.001 31.16 +1.13® 2.20 £0.07*
LPS + Sanggenon B 0.002 15.66 £1.54" 2.12 +0.08%
0.005 7.71 £2.11° 1.68 +0.09"

T RS R R fegiit o E A R 257 (P <0.05)

Note ; Different letters in the same column indicated significant difference (P <0.05).
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3.5 Sanggenon B XtZAAfE iNOS,COX-2 FiXBI 0

H 2% 2 Al 525 O R AT Hedss, LPS B AUZH 7
%7 LPS WS , 4 g rh iNOS,COX-2 mRNA ik
KPR ZE T (P <0.05), 5 LPS F A2 A L,
sanggenon B Xt iNOS ,COX-2 mRNA k4 i 3F
HIVEH], B BA WA PE . 24 sanggenon B Y iy
0.005 mg/mL I, %} iNOS, COX-2 mRNA KK

MG 253500 79% 53% . HIE 4 7] 1, LPS /£ 1]
J& ,iNOS ,COX-2 [ 3Rk K F-BH i FH 57 , sanggenon
B YEHIJE AEAS 1. 2% T 14 INOS ,COX-2 &Ik AY K
. %5 KB, sanggenon B A] 3@ o AT LPS 55
RAW264.7 481 iNOS,COX-2 mRNA FIZE H By ik
HIRFIHLRIENEH

2 Sanggenon B X3 LPS #5.5 RAW264. 7 4f1 iNOS,COX-2 mRNA RiE 7K F HY #2 0
Table 2 Effect of sanggenon B on LPS-induced iNOS,COX-2 mRNA expression in RAW264. 7 cells

a1 P
G' ) Concentration iNOS / B-actin COX-2 / B-actin
roups (mg/mL)
25 UM FRZH Blank - 0.07 +0.01° 0.03 0. 01"
LPS fR#I4 LPS - 1.00 £0.00* 1.00 +0.00"
Sanggenon B SZH4H 0.001 0.44 +0.19* 0.77 £0.19*
LPS + Sanggenon B 0.002 0.32+0.11% 0.62 +0.06"
0.005 0.21 £0.11% 0.47 £0.10°

I RS R PR fEge o ERA B 257 (P <0.05)

Note ; Different letters in the same column indicated significant difference (P <0.05).

LPS+Sanggenon B (mg/mL)
Blank LPS 0.001 0.002 0.005
- |

ey Wl e e ‘
Pactin | w———— -
B 4 Sanggenon B Xt LPS S RAW264.7 40 g iNOS.

COX-2 ERARIAKFHHM
Fig. 4  Effect of sanggenon B-on IPS-induced iNOS;COX-2

iNOS I

COX-2 ‘

protein expression in RAW264.7 cells

4 itig

FH B P EAA R i EHETER) Diels-Alde £
4 %[14'16] , Bl #fi~sanggenon C . sanggenon D,
sanggenon /O, mulberrofuran G, kuwanon H . guang-
sangon B, gnangsangon L, 24 ¥ 52565 3 B X L& Diels-
Alde BUAING W) B AT Z2 Fh AR Wi vk, G0t s 1% Bt
Bk IV PLARAE M E %, Sanggenon B J2
M H o B A3 5 1 F Diels-Alde B I54),
HA UG 1000 26 48 Bl AN 48 AL g 55 AR 0
PESTT, AT UL, [ P 412 4 sanggenon B 4t
RAEROFFEATIIR 6 =, HAT R A AL 4 1 B
RUWAHE . P, A 5T LA & B2 o o e i Y
sanggenon B RIS 4, il 1L A A AP LPS 155
RIERET R sanggenon B X RAW264. 7 4fijifi NO

TR RZ , -4 25 ) BH T R AR R AL

Fi A0 R 2 5 AT S N 1) —Fh B 2 A9 S M4
M HERAE KSR R kA 2 CEZEMIE-. 4
RAW264. 7 4}l 57 3| g 224 55 b SR, 755 K
R AE N 09 A 85 B, 40 NO, 1 41 iR & E2
(PGE, ) 548 EA BT A J2 TNF-ar, 11-6 2541 45 P4 4
ML, IFfE#E INOS . COX-2 By i i Rk , AT
B B — R BN S i S > o A SR 25 R R
sanggenon B 4] T LPS i S 40 i NO 1y~
A BN A EE R F TNF-o JL-6 [ 3 535 1 3k
J8/D , LHH sanggenon B 238 a5k 411l S8 AE S I AR B
HIr #5058, iNOS H1 COX-2 J& NO F1 PGE, & %11
i G B, R IR K O A PR T R UiF NO I
PGE, (== A, 45 iNOS Hil COX-2 fy 3
ISR RAE A R SR G, FESLgR ATk
L LPS {E )5, INOS . COX-2 mRNA F1% [1 %35 7K
PR IR, F sanggenon B TS, 1k 5 1% 40
ISR T AR SCE IR, sanggenon B i
W¥E INOS, COX-2 mRNA I H M E ik, FAKT
TNF-o \IL-6 S5 412 52 P 40 B PR 7 19 7K SF-, DA T 470 i
RAW264.7 4iififg 5 NO %5 RAEAN Tk KDL R AE
Ho

g bR, AR NFR AT B R E T EA
HLRAEHIHY sanggenon B, HHT R ALK 7T GE 5 42 %
JiE PR - 19 5 8, B AIG iINOS |, COX-2 mRNA FlI#E H %=
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