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Chemical constituents and their anti-inflammatory activities
from the roots of Ardisia crenata var. bicolor
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Abstract ; Ardisia crenata var. bicolor is a common medicine used by Miao Minority in Guizhou, which has the effects of

clearing throat and benefiting pharynx, reducing swelling and relieving pain, dispelling wind and dehumidifying. In order
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to study the chemical constituents and anti-inflammatory activities of A. crenata var. bicolor roots, the 70% ethanol extact
was separated and purified by silica gel column chromatography, Sephadex LH-20 gel column chromatography, ODS
reverse column chromatography and semi-preparative HPLC. The structures of the compounds were identified by spectral
data of NMR, MS and published literatures. Using lipopolysaccharide ( LPS) -activated RAW 264.7 cell line model in
vitro , compounds 1-4 were evaluated for the inhibition against nitric oxide( NO) production. The results were as follows ;
(1) Ten compounds were isolated from the 70% ethanol extract and identified as 11-O-galloylbergenin (1), 11-0-(4-0-
11-O-vanilloylbergenin ( 3), 6-O-( 4-hydroxy benzoyl ) bergenin (4), 11-
syringylbergenin (5), 11-0-(3’, 4'-dimethylgalloyl ) -bergenin (6), demethoxybergenin (7), micractinin A (8),

methylgalloyl ) bergenin ( 2),

monomethyl olivetol (9), and dibutyl phthalate (10). Among them, compounds 4, 8, 9 were obtained from Ardisia for
the first time. (2) The results of anti-inflammatory activities in vitro showed that compounds 1-4 could significantly
inhibit NO release in RAW 264.7 cells (P<0.01), and the inhibition rates of compounds at the concentration of 20
pmol - mL™" were 67.09%, 66.50%, 59.83%, 36.47%, respectively. This study enriches the chemical constituents of
A. crenata var. bicolor roots, clarifies the material basis of its anti-inflammatory activities, verifies the scientificity of its
traditional usage, and provides new insight and scientific evidence for its rational development and utilization of the
medicinal resources.
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L1 4 (Ardisia crenata var. bicolor) N 45 4 4
J& (Ardisia) I RAP IR (A. crenata) WJZEFh, %
AR TREAEAR PR U AR, DR A B
TR M I T i Lk A2 XU 3 55 ) &% (o R
Be Jb 50 R 4 BF 5 BT, 1974 B R 25 M & By 2,
2020) o ZLESEAE S Bt RE 1 25\ T =R
B2 — T 2003 AERC BN A T2
ROWRZ5 M i bRt ) | 76 5t N 1 16 X B A A& A 1Y
25 D s (5N A 24 ik B BR , 2003 ) L T
WA 28 M PE SRS R AF R TR YT o I Ah, (AR B
PE ) Hicamy B e R LA i R
“ VA MR o B K BRI 2 EE R RS T AL
DR AE M R VAT T BA R 24 AN (8 (3 X4
2017) ,

A WEFERI, 2L AR b & =
T ORE MBI U (2R ,2007
ARPEAE,2009; £ ,2011) , BA BERA LA BT
Jibe S 2 S M (B AR ER 4, 2020, #4299, 2021 )
FE T LT A AE BN b DX R 0z R B O R A
SOE 71734 20 7/ TR i Wy B i e ) 113 ARy i 0 R D i
ST VEY B R, Sy JE SR T K 5 R 4 AR e
WA, A SCHE RTINS He il b (ML 5, 20225 Ye
et al.,2022) X H 70% & B §2 W) HEAT AL 7 Wi o)
WEIE, R FH AT 683 | T 45 B 1 OB AR 55 03 B R,
MIKALFNIE T BEFN 2,18 £ TR 2 BOER AL 43 125 25 7E 15

10 MEEW (LAY 1-10 &5 E 1
7~ , I K H G 2 B (lipopolysaccharide, LPS) 175 S
/NEL RAW 264.7 FL WA i 98 5 LAY PE A 1L & 9
ML R TGV, 25 3 &2 A R R o B B
PORTEME, AR RFE T AR R
67/ IpTE S NG S ARy S A N S R |
Mt %

1 AR g S

AT 2019 4F 10 A RETFRMEA T LWL
Hi DX, 28 5 M v s 24 K 2 24 2 B B AR R M
NELE A RHE S R Y 4 5 A (Ardisia crenata
var. bicolor) , FEUFFRA (No. 20190815) P17 F 5t
MR 2 K2R T 2 RO 2 T I

DRX-500 AVANCE II1-600 MHz #8354 #f M 4%
{¥ .BRUKER AVANCE NEO-400 MHz # S # w4 4t
iﬂl:‘iﬁ(( 15 [E Bruker 2 Al ) ; RID-20A 7N 22 ¥ OGS I
#% . Shimadzu LC-16D 2 i £ AU & &0 W A1 4 3%
(HPLC) X ( H A A H] ) ; JEOL JMSHX110A %!
JFRE (MS) X (#[F JEOL 2 7 ) ; AAPT 3200 & 5t
T (MS) X ( 35 [ Sciex 24 #l) ; LCQ-DECA XP %Y
LC-(ESI) MS i 4% ( 3% [ Themo Finniga A A ) ;
RE-2000A JEHs 7% % 4 ( g W28 A fbAXAR T )
HERACELL150i/240i 411 g % %% % ( 3% [ Themo
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Finniga 23 7 ) . Cg S AHFE B ODS-A-HG ( H A&
YMC A #]) ;2B #4250 mm x10 mm, 5 pm,
HACR A A 5 &8 A 4 3% 36 ( GE Healthcare
Bio-Sciences, Uppsala, Sweden; LH-20) ; #£ 2 H1#E
J5E (80 ~ 100,200 ~300 H, 5 BT ), i
ZHE (LIPS, L RIEERELA R F) ;5 Cell
Counting Kit-8( CCKS8 , H'[E biosharp 23] ) ; JIi 2F IfiL
1% (fetal bovine serum, FBS) . DEME % 3% 2t ( 3¢ [{
Gibeo 2 F] ) s NO Kl 357 £ (g mt a4 9 T2
WF5E BT ) 5 Hb ZE 2K 8 ( dexamethasone, DEX |, € [H
Sigma AF]) . Wb A MEE LR W T B
(R T & T Ak A BR 2 w2 7 1 40 A
),

2 BREELH

WAL AR 15.8 kg, By W ORLES | LR
H10 2 1(V/V) I 70% B E i R 5 2 ¥,
W2 h, A B A B IBOR, B T e 7 A5 2]
AR 5.1 kg, RENGE BB KIREG
WK FH SRR BLUA T E  ZR L8 /KA A IE T sk
FT I YR M 4 45 31 3 ARG,

B 350.0 g /KA FNIE T BEAEHRY , Jin AW B fiff
HSE 2w ,80 HREER SHEMBEW 1 1(m/m)
ST HR &M, R & TH & 10 5580
200~300 HHREME, & P e ik 2 bk, ik e,
DL e -HEE (1 2 0~0: 1, V/V) BEAT A6 UE
JE o B [T 7R 2 T AR A AR 4, B T AR
[ 2H ), 453 8 Mt/ (A-H) . s D(15.4 g)
2 ODS AR T3 EAE I EE-/K (1 :9~9 : 1,
V/V) SEAT R BE DRI , 1A T2 A AR WA, A I A
R 20, #4358 9 Asr (D1-D9) . iitsr D8 £ il
7 Y 1 SO B - K (40 < 60, V/V) BER, 151k
A9 1(20.0 mg) .

B 150.0 g SR O BRIZZEIY), A L8 £ g
fHHSE 2% ,80 HEER SFEM 1 1(m/m)IRA
B5) S TIEFE L 200~300 HAEER SEES 1
10(m/m) MIEAEHE M A PR AF#R 0 RE R, LA
A BE-EE(L:0~0: 1, V/V)BREEVERL, Al
WA ), LR 2 il S A AW A B 0, 5 I A TR 1% 41
o3, 438 7 W (EA-EH) , i EA(6.7 g) &
ODS Hf B Pk B I , 28 2F il £ 78 8 2800 AH HY B - K
(79 : 21, V/V) 508 55 EY 9(1.4 mg) . TiLor

EB(1.7 g) £ ODS BBEEBENLIG , 281 il £ 20 v 330
FHHEE-K (75 2 25,V/V) 50 B, A3 8146 5 4 8(0.6
mg) . ist ED(10.0 g) BIWZE ODS [ M AE )2 Hr
o6 FEE Ve B, [ VAL Bl R I I A 8 2 A W R0 4, 15
3| 6 NS (EDI-ED6) . ED4 282 i) 45 18 25 A0
A EE-K (42 ¢ 58, V/V) 43 & 19tk &% 2(2.4
mg) ; EDS Ak AE (% A e - (15 ¢ 1~
501, V/V)BBBEVENL, 15 EME &% 3(1.5 mg) .4
(1.2 mg) ; ED6 28 il Ji¢ A €8 3% — & W e - W i
(15 :1~5: 1, V/V)BREEVERG , 21 il 48 Y v 0 A
HEE-/K (56 : 44, V/V) 8, 15 86 &9 5(2.5
mg) FEEY 6(4.5 mg) , Wi/ EE(5.9 ¢) LIS
25 ODS J ) (335 FE J2 A7 36 5 Ve G, Inl e it sl 4 )5
IEAHVEE R 5y, A I AH R 4L 53, 15 3] 6 4
W (EE1-EE6) , EE2 SR JHIRE M 5% FE i 2f il £
R W AH B BE - K (40 = 60, V/V) 43 B, 15 34k
AW 7(3.5 mg) ;EE6 22 4l £ R i R0 A H s -
K(89 : 11, V/V) /i 5 EIL A1 10(5.0 mg) .

3 AMER

&1 sy, ESI-MS m/z: 481 [ M+
H]", 4+ h C, Hy O3, H-NMR (400 MHz,
C,D,N) 6:7.92 (2H, s, H-2', 6'), 7.79 (1H, s,
H-7), 5.34 (1H, dd, J = 12.1, 2.0 Hz, H-10b) ,
5.27 (1H, d, J = 10.3 Hz, H-4a), 4.81 (1H,
dd, J = 12.1, 6.7 Hz, H-4), 4.58 (1H, dd, J =
10.3, 9.3 Hz, H-11), 4.49 (1H, dd, J = 9.3,
8.3 Hz, H-11), 4.38 (1H, ddd, J = 9.0, 6.6, 2.1
Hz, H-3), 4.19 (1H, dd, J = 9.9, 8.3 Hz, H-
2), 3.97 (3H, s, 9-0CH,) ;"C-NMR (100 MHz,
C,D,N) &: 167.3 (C-7'), 164.4 (C-6), 152.8
(C-8), 149.4 (C-10), 147.7 (C-3', 5'), 142.1
(C-9), 141.4 (C-4"), 120.7 (C-1"), 119.5 (C-
6a), 116.4 (C-10a), 111.3 (C-7), 110.4 (C-2',
6'), 81.1 (C-4a), 80.6 (C-2), 75.3 (C-4), 74.2
(C-10b), 71.6 (C-3), 64.5 (C-11), 60.3 (9-
OCH,) . VA B8 55 Sk (it I 55, 1996) 4k 18
FAR MBI EY 1L N 11-0-% 8 FEREAHA
X% (11-0-galloylbergenin) ,

Ew 2 PaEEBAK, ESI-MS m/z; 493
[M-H]", % Tk CyH,0,, H-NMR (400
MHz, C;D,N) 8: 7.79 (2H, s, H-2", 6"), 7.78
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(1H, s, H-7), 5.34 (1H, dd, J = 12.1, 2.1 Hz,
H-11), 5.29 (1H, d, J = 10.3 Hz, H-10b) , 4.84
(1H, dd, J = 12.1, 6.5 Hz, H-11), 4.54~4.61
(1H, m, H-4a), 4.49 (1H, t, J = 8.8 Hz, H-4) ,
4.39 (1H, ddd, J = 8.9, 6.5, 2.1 Hz, H-2) , 4.19
(1H, dd, J = 10.0, 8.3 Hz, H-3), 4.03 (3H, s,
4'-0CH,), 3.96 (3H, s, 9-OCH,); "“C-NMR
(100 MHz, C,D;N) 6: 167.0 (C-7"), 164.4 (C-
6), 152.9 (C-8), 152.5 (C-3', 5'), 149.4 (C-
10), 142.1 (C-9), 141.8 (C-4"), 126.1 (C-1"),
119.6 (C-6a), 116.4 (C-10a), 111.4 (C-7),
110.3 (C-2", 6'), 81.2 (C-4a), 80.5 (C-2),
75.4 (C-4), 74.3 (C-10b), 71.6 (C-3), 64.8 (C-
11), 60.3 (4’-0CH;), 60.2 (9-OCH,), LA %k
I 5 Sk (22 45,2007 ) FRIE R A — 2, B E
EW 2 H 11-0-(4-0-H BB & T ) HEAEE
[ 11-0-(4-0-methylgalloyl) bergenin) ],

&3 HERFEERKR, ESI-MS m/z: 477
[M-H] , % F®X N C,H,0,.,' H.NMR (400
MHz, CD,0D) 6: 7.60 (1H, dd, J = 8.5, 2.1
Hz, H-6"), 7.48 (1H, d, J = 2.1 Hz, H-2'),
7.08 (1H, s, H-7), 6.99 (1H, d, J = 8.5 Hz, H-
5'),5.03 (1H, d, J = 10.4 Hz, H-10b), 4.90
(1H, m, H-11), 4.38 (1H, dd, J = 12.2, 6.9
Hz, H-11), 4.10 (1H, dd, J = 10.5, 9.4 Hz, H-
4a), 3.96 (1H, ddd, J = 9.4, 7.0, 2.0 Hz, H-
2),3.91 (3H, s, 3'-OCH,), 3.88 (3H, s, 9-
OCH,), 3.84 (1H, t, J = 9.0 Hz, H-4), 3.54
(1H, dd, J = 10.0, 8.6 Hz, H-3) ; *C-NMR (100
MHz, CD,0D) &: 167.8 (C-7'), 165.7 (C-6),
153.7 (C-4"), 152.4 (C-8), 149.4 (C-10), 147.6
(C-3"), 142.3 (C-9), 123.7 (C-6"), 123.5 (C-
1'), 119.4 (C-6a), 117.2 (C-10a), 117.0 (C-
5'), 111.9 (C-2"), 111.2 (C-7), 81.3 (C-4a),
80.6 (C-2), 75.5 (C-4), 74.4 (C-10b), 71.9 (C-
3), 64.9 (C-11), 60.9 (9-OCH,), 56.4 (4'-
OCH;) . Dh & 530K (Jia et al.,1995) iz i
AR S EAAY 3 R 11-0-F B R R
(11-O-vanilloylbergenin)

&Y 4 FEEEK, ESI-MS m/z. 447 [ M-
H] , % F+®& N~ C, H,0, . H-NMR (400 MHz,
C,D,N) &: 8.27 (2H, d, J = 8.5 Hz, H-2", 6'),
7.77 (1H, s, H-7), 7.15 (2H, d, J = 8.4 Hz, H-

3',5'), 5.44 (1H, dd, J = 12.0, 2.1 Hz, H-
11), 5.34 (1H, d, J = 10.4 Hz, H-10b), 4.83
(1H, dd, J = 12.0, 7.0 Hz, H-11), 4.68 (1H,
dd, J = 10.1, 9.6 Hz, H-4a), 4.52 (1H, t, J =
8.8 Hz, H-4), 4.45 (1H, ddd, J = 9.4, 6.9, 2.1
Hz, H-2), 4.22 (1H, dd, J = 9.9, 8.4 Hz, H-
3), 3.97 (3H, s, 9-0CH,) ; “C-NMR (100 MHz,
C,D,N) &: 167.0 (C-7"), 164.7 (C-6), 164.2
(C-4"), 153.1 (C-8), 149.7 (C-10), 142.4 (C-
9), 132.9 (C-2", 6'), 121.5 (C-1"), 119.9 (C-
6a), 116.7 (C-10a), 116.6 (C-3", 5'), 111.6
(C-7), 81.5 (C-4a), 80.9 (C-2), 75.7 (C-4),
74.5 (C-10b), 72.0 (C-3), 64.9 (C-11), 60.6
(9-0CH;) . A L%cdi 5 3CHik (Lin et al.,2012) 4%
EREA S EE Y 4 5 6-0-(4-FHAH
M) A H 32 F [ 6-0-( 4-hydroxy benzoyl )
bergenin) | ,

EWSs HEaBEEKAR, ESI-MS m/z; 531
[M+Nal*, 2> 73U N C,,H, 0,5, H-NMR (400
MHz, C,D,N) 6: 7.79 (2H, s, H-2', 6"), 7.78
(1H, s, H-7), 5.33 (1H, d, J = 10.4 Hz, H-
10b), 4.90 (1H, m, H-11), 4.70 (1H, dd, J =
11.8, 8.4 Hz, H-11), 4.69 (1H, dd, J = 10.4,
9.3 Hz, H-4a), 4.52 (1H, t, J = 8.7 Hz, H-4),
4.50 (1H, ddd, J = 9.7, 7.1, 2.3 Hz, H-2) , 4.18
(IH, t, J = 9.0 Hz, H-3), 3.99 (3H, s, 9-
OCH,), 3.89 (6H, s, 3’, 5'-OCH;) ;" C-NMR
(100 MHz, C,D,N) &; 167.0 (C-7"), 164.6 (C-
6), 153.3 (C-8), 149.8 (C-3", 5'), 149.2 (C-
10), 143.5 (C-4"), 142.4 (C-9), 120.1 (C-1"),
120.0 (C-6a), 116.6 (C-10a), 111.7 (C-7),
108.5 (C-2', 6'), 81.4 (C-4a), 80.7 (C-2),
75.7 (C-4), 74.4 (C-10b), 72.6 (C-3), 65.5 (C-
11), 60.6 (9-OCH,), 56.7 (3', 5'-OCH,) ., LI I
B 55 SOk (IRFRANEE ,2010) 438 B A — 5, Tk
EAGY S N 11-T F WA H 3R (11-syringyl-
bergenin)

k&6 HEERM A, ESI-MS m/z: 507
[M-H] ", % X~ CyH, 0, HINMR (400
MHz, C,D,N) 6: 7.90 (1H, d, J = 2.0 Hz, H-
6'),7.78 (1H, s, H-7), 7.55 (1H, d, J = 2.0
Hz, H-2"), 5.51 (1H, dd, J = 12.0, 2.2 Hz, H-
11), 5.33 (1H, d, J = 10.4 Hz, H-10b), 4.77
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(1H, dd, J = 12.0, 7.6 Hz, H-11), 4.66 (1H,
ddd, J = 9.8, 7.6, 2.2 Hz, H-4a), 4.51 (1H, t,
J =89Hz, H4),4.46 (1H, ddd, J = 9.8, 7.6,
2.2 Hz, H-2), 4.19 (1H, dd, J = 9.9, 8.4 Hz,
H-3), 3.99 (3H, s, 3’-OCH,), 3.92 (3H, s, 4'-
OCH,), 3.86 (3H, s, 9-OCH,) ;" C-NMR ( 100
MHz, C,D;N) 6. 166.9 (C-7"), 164.7 (C-6),
154.3 (C-4"), 153.2 (C-8), 152.6 (C-3"), 149.7
(C-10), 142.5 (C-5'), 142.4 (C-9), 126.1 (C-
1), 119.9 (C-6a), 116.6 (C-10a), 112.9 (C-
2"), 111.7 (C-7), 105.7 (C-6"), 81.4 (C-4a),
80.6 (C-2), 75.7 (C-4), 74.4 (C-10b), 72.2 (C-
3), 65.4 (C-11), 60.7 (4'-OCH;), 60.6 (9-
OCH,), 56.4 (3'-0CH;) . DL F%HE 5 3CHK (Jia et
al., 1995 ) B FEA —F, i S E L SW 6 2 11-0-
(3,4 -ZHWRER T A HRRE[11-0-(37,4'-
dimethylgalloyl ) -bergenin) ] ,

&7 HEREEHK, HR-FAB-MS m/z:
299.0751 [ M + H]" ( Caled. for C,; H5 Oy
299.076 7), 4> ¥ XA C, H, Og.' H-NMR (400
MHz, CD,0D) &: 6.99 (1H, d, J = 2.4 Hz, H-
7)., 6.53 (1H, d, J = 2.4 Hz, H-9) , 4.93 (1H,
d, J = 10.4 Hz, H-10b), 4.05 (1H, dd, J =
10.2, 9.2 Hz, H-4a), 4.01 (1H, d, J = 10.0 Hz,
H-11), 3.81 (1H, t, J = 9.0 Hz, H4), 3.69
(1H, m, H-11), 3.65 (1H, m,H-2), 3.42 (1H,
t,J = 9.1 Hz, H-3);" C-NMR ( 100 MHz,
CD,0D) é: 165.8 (C-6), 160.3 (C-8), 157.4 (C-
10), 126.1 (C-6a), 115.7 (C-10a), 110.3 (C-
9),110.0 (C-7), 83.1 (C-2), 81.4 (C-4a), 75.6
(C4),74.3 (C-10b), 71.9 (C-3), 62.7 (C-11),
DA B 5 SCHk ( Megumi et al.,2020) %38 FeAR —
oM EELEY T AEHEE S KR
( demethoxybergenin)

&8 HORE KA, HR-FAB-MS m/z;
649.341 4 [ M+Na]", (Caled. for C,yHs, O,, Na;
649.341 1), 4+ + X~ C,yHy, 0,,,' H-NMR (400
MHz, CD,0D) &6: 4.87 (1H, m, H-1'), 4.25
(1H, d, J = 7.2 Hz, H-1"), 4.16 (1H, d, J =
1.8 Hz, H-1), 4.14 (1H, d, J = 2.8 Hz, H-1),
3.99 (1H, p, J = 5.1 Hz, H-2), 3.89 (3H, m,
H-2", 3", 4"), 3.87 (1H, m, H-3), 3.85 (IH,
d,J=52Hz, H2"),3.78 (1H, d, J = 3.5 Hz,

H-4"), 3.75 (1H, d, J = 3.1 Hz, H-5"), 3.72
(1H, t, J = 2.4 Hz, H-5"), 3.71 (1H, d, J =
2.0 Hz, H-6"), 3.68 (1H, m, H-6"), 3.67 (1H,
d, J = 4.6 Hz, H-3), 3.52 (1H, m, H-3"), 2.36
(2H, t, J = 7.5 Hz, H-2"), 1.62 (2H, t, J =
7.4 Hz, H-3"), 1.26 ~1.31 (16H, m, H-4" ~
13”), 0.90 (3H, t, J = 7.0 Hz, H-14"); "C-
NMR (100 MHz, CD,0D) é; 175.5 (C-1"), 105.3
(C-1"), 100.5 (C-1"), 74.7 (C-5"), 74.6 (C-
3"), 72.5 (C-2"), 72.1 (C-3), 71.5 (C-4"),
71.1 (C-4"), 70.2 (C-5"), 70.1 (C-2), 69.7 (C-
3"),67.8 (C-6"), 66.6 (C-1), 62.7 (C-6"),
34.9 (C-2"), 33.1, 30.8, 30.6, 30.5, 30.2, 23.7
(C-4"~13"), 14.5 (C-14") . VL _E%¥R 5 Scik
(Tran et al.,2020) RiEIEAR —2, M EELEY 8
A micractinin A,

a9 B AMRY . H-NMR (600 MHz,
CD,0D) &; 6.23 (1H, dd, J = 2.2, 1.4 Hz, H-
6), 6.22 (1H, dd, J = 2.2, 1.4 Hz, H-2), 6.18
(1H, t, J = 2.2 Hz, H-4), 3.73 (3H, s, 3-
OCH,), 2.49 (2H, t, J = 5.2 Hz, H-1"), 1.59
(2H, p, J = 7.6 Hz, H-2"), 1.33 (4H, m, H-3',
4'),0.91 (3H, t, J = 7.1 Hz, H-5"); "C-NMR
(150 MHz, CD,0D) 6. 162.3 (C-3), 159.4 (C-
5), 146.4 (C-1), 108.9 (C-6), 106.5 (C-2),
99.6 (C-4), 55.5 (3-OCH,), 37.1 (C-1"), 32.6
(C-2"),322(C-3"),23.6(C4"), 144 (C-5"),
VL % B 5 SCHK ( Meclanahan & Robertson , 2004 )
Wil FEA — 8, M E LAY 9 A~ monomethyl
olivetol ,

L&Y 10 B @R Y, ESI-MS m/z: 279
[M+H]", 5 F3H € H,,0,, ' H-NMR (600 MHz,
CD,0D) 6. 7.73 (2H, dd, J = 5.7, 3.3 Hz, H-3,
6), 7.62 (2H, dd, J = 5.7, 3.3 Hz, H4, 5),
4.30 (4H, t, J = 6.7 Hz, H-1", 1"), 1.73 (4H,
m, H-2", 2"), 1.47 (4H, m, H-3", 3"), 0.99
(6H, t, J = 7.4 Hz, H-4", 4"); "C-NMR (150
MHz, CD,0D) 6. 169.3 (C-7, 8), 133.6 (C-1,
2), 1323 (C-4, 5), 129.9 (C-3, 6), 66.7 (C-
1, 1", 31.7 (C-2",2"), 20.3 (C-3", 3"), 14.0
(C-4", 4") , VI B 5 S0k (GRHR 45 ,2022) 4i
EREA S E S W 10 AR R T
fi ( dibutyl phthalate) ,
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4 PR E MM E

K H Cell Counting Kit-8( CCK8 ) {71 & K il 24
Prxk /N BUE W 40 0 RAW 264.7 B 40 i 3545 11, %
FH Griess 3 K I 40 fil NO 19 Bl 2 ( T3 % 45,
2021 ; £F4E,2022) ,

4.1 CCKS8 X%

BOS B K0 RAW 264.7 41 i, % 40 ity
HEERZT 1x10°4, M T 96 LA (HL
100 L) % B A 25 4 Fzs (A X IR4, 7E 37 C

Structures of compounds 1-10

5% CO, )1 R 40 i 3% 246 45 5% 24 h, #% #R CCK8
A G UL BT I 2 SC IR AR, T 450 nm 40
RE L (optical density, OD) . 4NJLIE S ¥FA 2
H GraphPad Prism 8 {4 4b PR 454 , 45 S an &
2 iR HE 2 ATRT,7E 20 pmol - mL YR EETR 4k
AW 1-4 B0 MAETE BT 90% L b, I, 1k
B/ RAW 264.7 41 M TG AT AR FEVE A
4.2 NO B il

BOSBUE KW RAW 264.7 40M0, 350 T 96
BRI ANE 24 (LPS) 175 5 B W 20 i E 1 48 9
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b h— —
i;; 100 A —
< — —
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g
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=
0 T T
1 2 3 4

4&& 4% Compound (20 pmol-mL™)

B2 &% 1-4 X/ R RAW 264.7 458
HFEENZIE(n=3)
Fig. 2 Effects of compounds 1-4 on cell viability
of mouse RAW 264.7 cells (n=3)

B [ 20 wmol » mL B RFINALS 9, X 16
B2 N B A0 21 K BH P ol I A4 ( s ZE K
W) B 3 AN E AL, 7837 °C 5% COMEIRE: F5 44
SR 24 b, $% IR NO BN & U R, T 540
nm AW E OD i, NO MR H AL R (%)=
[ ( CLPséﬁ_CééZEéﬂ >/( CLPszﬁ_Cé“EX-‘rﬁﬁéﬁ) :| x 100( ;H;EF' Cc
FR NO i)

Bk H GraphPad Prism 8 4t i1 43 #71 3k 14 i#F
TF A 27 22 53 BT (one-way ANOVA) FlJ7 2% 55 1
6 AT A [R) LA, B0 LI AR UE 22 (aks)
N, P<0.01 RN B E M, P<0.05 FRan A guita
B R 1 ME 3 R,

523 FO HRALAH B SR ZH A0 e NO 5 i i
HIM(P<0.01) , KIER KL, SEAIHA L, 7E
20 pmol - mL ' WREE N AL T A LB PIXT RAW
264.7 /NEUE LA NO Bl HA — 2 i il 1
LG 4 W6 5N, R 36.47% 465
1 R K, R 67.09%,

5 WHiw54n

K5 LT A AR 70% 2 TELHE B A7 43 15 4
FE 10 NARIE S, I T AR R R EY

1 UEW1-43 NO BHEMEIRHHIE(n=3)
Table 1 Effects of compounds 1-4 on inhibition

ratio of NO production (n=13)

&y EETES
Compound Inhibition ratio (%)
DEX 69.81+4.7
1 67.09+4.0
2 66.50+4.0
3 59.83+3.3
4 36.47+2.8

He A WAL AW EIAE 20 pmol - mL! R B R #1715
DEX. JHhZEAH
Note: All compounds are tested at the concentration of 20

wmol + mL™" ; DEX. Dexamethasone.

80
. T
S
2 60 - [
g
=]
=
2
=
£ 40
o
Z
%
i
=3
S 20
z

0 ; '

DEX 1 2 3 4

At &4 Compound (20 umol-mL™)

3 WEW1-4x NO BHMGEIRKHIE (n=3)
Fig. 3 Effects of compounds 1-4 on inhibition
ratio of NO production (n=3)

(L&Y 1-7) fin 3 A HABL &8 (k&4 8-10)
Hifb &% 489 KN EEFE T E
55,

JAESE ML TE 32 BN P9 A0 2R Ak 2% 55 00
o R (SO DA A N =3 I FANN L B 3
REAR T8 24 SE VA B T LR A B 4, e
PR VA H A B 4 E SN 2 X AR G #4141
A E T R 5 LT BE A HE R e PR I R A S R
(ZEMH4E 2023 ; XIHETE 55 ,2023) , NO 7E JAE Bk
FLINE 45 B 98 RE S L ) & A TN 5 45 5 O T RS



380 L = W7

44 ¥

P S AR (£ ,2016) . AR R,
P 3 230 3k 52 ) 40 AR RE PR ) R A ) T T
P R 5G9 A i % R P R Ok B R AR BT R
Y& (de Oliveira et al. , 2019 ; £ JE 55,2020 ; 5 7
4 2021)

ARWFFE K A LPS i S RAW 264.7 41 Jifd 7= 1
NO AP BERL i BE T4k A9 1-4 XF NO A= i
WHEIER . AR RER, (AP 1-4 XF LPS
7T RAW 264.7 4L~ A= NO ¥ 545 A [R5 19
M fE R, e & 1-3 306 E B g5, 20
pmol + mL™ ¥ JEF NO # #il % 73 5l 69.81% .
67.09% 1 66.50% , 5 40 wg - mL' ¥ & K DEX 1)
MY, SBEWRCRIT, AR ELAE
PIZEIR I 37,47, 5" o ¥4 3wl Y 4203 A BOAR mT RE R
HREPLRE B REH . A SR KA
A O R E B A BRI PR R B DU
PRI 55 A= Wy 3% P ( Piacente et al., 1996 ; Zhang &
Lee,2003;Li et al., 2005 ; 5K 75 45 45, 2020 ; J& 4= 1
85,2020) , Horb AP MBS M AE AR 5T T A5 2
HE— PR S T R L AT 8 5 8 2 AH G 4 0E I
TR | W I AR RE 8 B R R IR A K, ZR b
JIFIR | 213t A AR AL 2 1 A3 0 R G 0 AR 3 M Dy AR
Sk WA B s FH 24 B b A M . AR RS R R
T A E By, B T LR AR BRI
Py Ay, 56 GIE T AR SO R M DX v 1 B 2
PE M IR — 2 I & SR R T
WA
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