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Abstract: To study the anti-inflammatory constituents from the EtOAc extract of Calonyction muricatum leaves based on li-
popolysaccharide ( LPS)-induced mouse macrophages (RAW 264.7) as the cell model in vitro. Under the guidance of bioac-
tivity screening,the phytochemistry investigation of active EtOAc extract was carried out by silica gel, MCI, ODS, HW-40C
column chromatography and semi-prep HPLC methods. The structures of isolated compounds were identified on the basis of
physicochemical properties and modern spectroscopy technologies. A total of 15 compounds were obtained from C. muricatum
leaves, including 12-oxo-phytodienoic acid (1) ,(9Z2,12Z,14E,16R) -16-hydroxyoctadeca-9,12 , 14-trienoic acid (2), (97,
12S,13E,157) -12-hydroxyoctadeca-9 ,13 , 15-trienoic acid methyl ester (3),(9Z,11E,13R,15Z)-13-hydroxyoctadeca-9,
11,15-trienoic acid (4),(9R,10E,12Z)-9-hydroxyoctadeca-10 , 12-dienoic acid (5), (9S,10E,12Z)-9-hydroxyoctadeca-
10, 12-dienoic acid (6) ,1-dodecanol (7) ,kaempferol-3-O-galactoside (8) ,6-methoxykaempferol-3-0O-galactoside (9) , as-
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tragaline (10) ,6-methoxykaempferol-3-0-glucoside (11),(6S,9R)-roseoside (12),ethyl caffeate (13),maltol (14) and

hydroxydihydrobovolide (15). Among them,compounds 1-12,14 and 15 were isolated from the genus Calonyction for the first

time. Additionally, the bioassay results showed that compounds 1,3,4 and 5 all had certain anti-inflammatory actions. Com-

pounds 1 and 5 significantly inhibited NO production with ICy, values of 1.17 + 0.51 and 0.97 =+ 0.89 uM respectively.

Key words : Calonyction muricatum leaves ; EtOAc extract; carbon 18 unsaturated fatty acids ;flavonoid glycosides ; anti-inflam-

matory activity

T & Calonyction muricatum ( Linn. ) G. Don
NIEAERE ( Convolvulaceae ) J] St AL Ja — 4 Az 4 H: 48
LREAR, XA G288 . |z oA TRE = T
BB ISR T i AR BT CROR AR | Ik
LOVESE RS T M. bk A,
BRI TR 97 KCF R FLIR 98 T R AR
oo B ANBUR AL BT KK R, JL A AT gk
Mo 185 Rk R LT 7 i A 2 )80 T 5 1 AH 5
ol , AL ET S CT i b)) A2 a3 14
I, N B RE T A R R RN R
KEE30 MEAWY . NIRRT A R S
B RIT A e S AR I T R 0 BT B S
A WEUE L 25 Y, AT T IR 24 (LPS) i
SFH/NE WAL (RAW 264. 7 ) S 42 936 1 5 10
BAVEWHESE T T A5 it LR SRR A7 1Y A6 27 i
g3, MR BT At it v BT 2 TR PR 43, SR LR PR
I FH KGR 8 - B R AR A3 SO 4
1 MRi57%

1.1 {5

Bruker AV-500 %Y 4% 5 2P 4% ({2 [ Bruker 2y
T]) ; Waters 2695 %l = 50 W AH 6. 1% 4% , 2998 PDA #1
LA K % ( 35 [E Waters 2y 7] ) ; Dinoex UltiMate
3000-LTQ orbitrap 5T Ik JHAYL ( 56 [E FEBR €A H]) ;
Applied Photophysics Chirascan V100 [& — {4 5% 4%
(¥ Applied Photophysics 2y #] ) ; QBH LC 52 #i>
il R (b 500 AR A W) 5 BT25s R %5 K F (1
FEIZEZFIHT A ) s CO, Hi T8 (SEETEB AR
FEEARAN (36 [EBEER R AT 3 W2 OIS AR (GFos, ) FI
FEAA T ik I (F 5 1 A A 7)) 5 ODS (30 ~ 50
pm, HA YMC A 7)) s MCI( HA =# 3 7]) s Toyope-
arl HW-40C (Jb it B85 B A ] ) ; Agela FLash 1
(KRG EAIR A F]) 3 ChromCore ODS-Cg 2 il 55
BRI FEFE (10 mm x 250 mm, 5 pum, FRIH G435 5B 22
) 5 AR (A sE AR 7] ) 5 BEE R (MTT) Al
Ji&ZWE (LPS) 3K T 36 [ Sigma-Aldrich 23w, Jifi 4
I3 (FBS) Fi DEME 15573 (328 Gibeo A H]) ,NO
R & ( B = RAEYPHHARAR) . 5

50 B R 249 R 23 Al (R A ) R 4l
(3£[E TEDIA 8W]) o

T AT 2019 4E 6 1R A A R T R
FLEL , 2T g v B8 2 2 24 2 e AU P 04 2
TEAERE A AL B Y T & h Calonyction muricatum
(Linn. ) G. Don i, #E 5 (NO. 2019-0613) £k
TS B0 T 2GR 25 B T R A TR EOR IS
b
1.2 RRE5SEH

T TR (17.0 kg) , K3, H 10 154 70%
AR BEIRAR I 2 IR, 4K 2 b G IFR IR, I3
Fee iR T (29 1.8 kg) o KL /KL,
WAk 1R TR VIE T B2 3, 9 B Wi
F, A5 E 7 I BEER AL 123.0 g, Z R L ERHBA7 810. 0
g, 1F TEERAL 375.0 g, /K 380.0 g,

3 3ILL LPS 50/ UEL IR A (RAW 264. 7) 1
BTG PG VEAST Y | X A IS AT I 1R 7 22, B
PUARTE VAT 19 LR L BRZE IR (800. 0 g) £ fik
A5 (100 ~200 H) A S be- I EE(1: 00
P BREEVEBAS R 7 AN Fro A ~ G, Fr. B(160.0
g) BRI FE 3 (200 ~ 300 H) , Fi A k-2 1 2
Pig (1:0—5: 1) B EEVEHI A3 5] 7 AN 73 Fr. B-1 ~ B-
7, A Fr. B2 #4484 7(50.0 mg) , Fr. B-5 #
L&) 14(20.0 mg) o Fr. B-5 FRERE(13.0 g)
28 MCT HEZ 7, I BE-7K (30% —100% ) A 5 5
58] 7 A4 Fr. B5-A ~B-5-G, Fr. B-5-C(100.0
mg ) %24 %5 A HPLC ( ChromCore ODS-C 4 ,23% Z,
fiti-7K ,3 mL/min ) 1884k 54 13 (1 = 40. 21 min,
77.0 mg) . Fr. B-5-E(1.0 g) 22 A Flash ¥ {43,
M G-k (43% —50% ) B BEVEIL AT 2 11 AN o
Fr. B-5-E-1 ~ B-5-E-11, Fr. B-5-E-3(48.7 mg) &
il %57 HPLC (45% 0. 1% WK ) 43 i 15 1k
AW 1(t, = 30.20 min,6.8 mg) fLEY) 4 (1, =
37.21 min,10.0 mg) ALEH 15 (¢ = 40. 30 min,
15.5 mg) , Fr. B-5-E-8(65.3 mg) £} #1457 HPLC
(45% LJ5-0. 1% WK ) ditb i B4 &9 2 (1 =
45.42 min,13.1 mg) . Fr. B-5-E-10(175.2 mg) £} 4
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#H HPLC (45% 0. 1% P RK) 1538k 59 5
(tg = 52.25 min,7.0 mg), Fr. B-5-E-11 (157. 0
mg) 2224 %% % HPLC (70% M E-0. 1% 1Rk ) 4%
MAFEEEY) 3(ty = 50.23 min, 10.5 mg) fLEY
6(t; = 52.31 min,3.1 mg) ,

Fr. D(178 g) 28k E AT €53 (200 ~ 300 H) , H
TAME-HEE(1: 000 1) BB RE VRIS 2] 7 A5
Fr.D-1 ~D-7, Fr.D-6(40.0 g) £ HW-40C f: fa i,
&P BE-HEE(L: 1) BERAS 2] 4 353 Fr. D-6-
A ~D-6-D, Fr. D-6-D(20.0g) %/ #H Flash 0,
FHENE-7K (5% —18% ) kB BEVERLAS 2 5 NIt 43 Fr.
D-6-D-1 ~D-6-D-5, Fr. D-6-D-3 (182. 4 mg) £}
#H HPLC (14% ZJi5-/K ) 2idb 18 2454 12 (1, =
50.30 min,15.9 mg) , Fr. D-6-D4 (100. 0 mg) £:2f
il #&% HPLC (14% . )iE-7K) 53 543 24b &4 8 (14
= 30.25 min,7.0 mg) fbLEW 9(ty = 32.50 min,
8.7 mg) fbEW 10 (¢, = 45.20 min,10. 1 mg) . fk
AW 11 (1 = 46.30 min,10.8 mg) ,

1.3 JmAFENE
1.3.1 #mpei#Eh =ik

HOAE %k B0 A= K 09/ BUE I 48 Bl ( RAW
264.7) 40, 3% 1 x 10° A>/ml ¥ BE R B, 40 I 7 ¢
WHNZE 96 FLAR G SRk b, B AL 100 WL 21 ffd
BWi., Fl# 10% FBS f#§ DMEM £ 3: 5F 37 C .
5% CO,REFRFA ISR 24 h Ja sedi a3, 40 A
AN [E R FE B R AL B, Ak 2855 24 b BRAH% 3 N E
FL, MTT 310 22 4 M A7 15 26
1.3.2 REFEMWML

AT R FIIE Z 48 (LPS) 75 5 19 /)N B B 0 210 i
(RAW 264.7 ) 4fi Jfd 2 i 07 e AR 78, X 2 HRGH o7 1 B
KA W HEA T IS PEOR 1E , O T X0 K ) RAW
264.7 4L, 4 1 x 10° A~/mL ¥ B H B, 400 AR B
W2 96 fLAR G SRtk b, BAL A 100 WL 2 ffd
Bl B, 7537 C 5% CO, HigparhissE 24 h,
Z5 2520 3 A [ 32 %) A5 T AE o, P I AN 289
JEN 1 wg/mL () LPS $EATHIEL, [F] B 15 25 [0 R
H (R YL (LPS + B5 ) FPH X i 20
(HBFEKHY + LPS + ¥557 9K , A& 3 MR AL, /D
FLE 4N RAW 264.7 7£37 °C 5% CO, fEjHE 5
FTPREE 24 h 5, S WS SRR LR 100 L B
FE B BRI, 742 18 NO U & Ui B AR 3R, AR
{XAE 540 nm FUlsE OD fH, T34 &% NO Bk
I

2 ZWHER
2.1 SFHHHERE
EWL ARy (FE);[o]f +70.88

(¢ 0.054 ,MeOH) ; HR-ESI-MS : m/z 291. 196 0 [ M -
H]"(caled for C, H,,0,,291.196 0).'H NMR (500
MHz,CD,0D)8:7.75(1H,dd,J = 5.7,2.4 Hz, H-
10),6.07 (1H,dd,J = 5.7,1.9 Hz, H-11),5.42
(1H,dt,J = 10.7,7.3 Hz,H-15),5.23(1H,dt,J =
10.7.,7.6 Hz, H-16),2.60 (1H,s, H-9) 2. 41 (1H,
m,H-14b),2.26 (1H, s, H-14a) ,2.25 (2H,t,] =
7.4 Hz,H-2) ,2.05(2H,q,J = 7.5 Hz,H-17),2. 00
(1H,dd, ] = 7.5,4.8 Hz, H-13),1.28 ~ 1.62
(12H,m, H3 ~8),0.93 (3H.t,J = 7.5 Hz, H-
18);”C NMR (125 MHz,CD,0D)§:214.4(C-12),
177.7(C-1) ,170. 6( C-10) ,134.9( C-16) , 133. 3 ( C-
11),126.1(C-15),52.8(C-13),48.4(C-9),35.3
(C-8),35.0(C-2),30.6(C-5),30.2(C-7),30. 1 (C-
4),29.0(C-14),28.5(C6),26.1(C3),21.5(C-
17) ,14.6(C-18) . Lk %y 5 3cmk"™ 4Rl — 3, %
FE LAYk 12-oxo-phytodienoic acid (5 WLE 1)
wam2 JorahikY (W EE) ; HR-ESI-MS . m/
2293.2116 [M - H] (caled for CyH,,0,,293. 211
7); ECD (MeOH) : A (Ag) 229 (- 0.07) .'H NMR
(500 MHz,CD,0D)8:6.52(1H,dd,J = 15.2,11.0
Hz,H-14) ,5.96(1H,dd,J = 11.8,9.9 Hz,H-13),
5.62(1H,dd,J = 15.2,6.7 Hz,H-15) ,5.30 ~5. 41
(3H,m,H9,10,12),3.99(1H,q,J = 6.5 Hz, H-
16),2.91(2H,q,J = 6.8 Hz,H-11),2.25(2H,1,J
= 7.4 Hz,H2),2.06(2H,q,J = 7.0 Hz, H-8),
0.89(3H,t,J = 7.5 Hz,H-18) ;*C NMR( 125 MHz,
CD,0D)68:177.6(C-1) ,137.5(C-15) ,131.5(C9),
130.9(C-12),129.2 (C-13),128.4 (C-10) , 126. 4
(C-14) 74.7(C-16) ,35.1(C-2) .31.2(C-17) ,30.7
(C4),30.3(C-7),30.2(C-6),30.2(C-5) ,28. 1(C-
8),27.0(C-11),26.1(C-3),10.2(C-18), LI %k
B 55 ScHk S HE— 8, SRR AN (92,127 14E,
16R) -16-hydroxyoc tadeca-9,12,14-trienoic acid,
WEW3 EOHRY () 5 [a]7-10.45(c
0.030, MeOH ); ECD ( MeOH): A (As) 243 ( +
0.02).'H NMR(500 MHz,CD,0D)8:6.52( 1H,dd, J
= 15.2,11.1 Hz,H-14) ,5.98 (1H,1,J = 11.2 Hz,
H-15),5.66(1H,dd,J = 15.2,6.5 Hz,H-13) ,5.49
(1H,ddt,J = 10.6,5.3,1.5 Hz,H9) ,5.43(1H,
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1 L&MW1 ~15 ML=Z54

Fig. 1 The chemical structures of compounds 1-15

m,H-16),5.37(1H,ddt,/ = 12.4,7.3,1.5 Hz, H-
10),4.13(1H,dd,J = 6.5,1.2 Hz, H-12),3. 66
(1H,s,0Me) ,2.33(2H,t,J = 7.5 Hz,H-2),2.21
(1H,qd,J = 7.4,1.5 Hz,H-17) ,2.07(2H,td,J =
7.5,1.5 Hz,H8),0.98 (3H,t,J = 7.5 Hz, H-
18) ;" C NMR (125 MHz, CD,0D)§:176.0(C-1),
136.7(C-13),134.6(C-16),133.0(C-9) ,129.3(C-
15),126.6(C-14),125.5(C-10) ,73.3(C-12) ,52.0
(OMe) ,36.3(C-11),34.8(C-2),30.7(C-7),30.2
(C-6),30.1(C-5),30.1(C4),28.6(C-3),26.0(C-
8),21.7(C-17) ,14.5(C-18) , LA %4 5 cifk'®"
R —3, B EW R (92,125, 13E,157)-12-
hydroxyoctadeca-9,13 ,15-trienoic acid methyl ester,,
wEWma wEERY (FE); [a])4.74(c
0.034,MeOH ) ; HR-ESI-MS: m/z 293.211 6 [ M -
H] (caled for C,yH,0,,293.211 7) ,'H NMR (500
MHz,CD,0D)8:6.49 (1H,dd,J = 15.2,11.0 Hz,
H-11),5.96(1H,t,J = 10.9 Hz,H-10),5.63(1H,
dd,J = 15.2,6.6 Hz,H-12),5.43(1H,s, H-16),
5.39(1H,s,H-9) 4. 11(1H,q,J = 6.7 Hz,H-13),
2.27(4H,t,] = 7.2 Hz,H-2,14) ,2. 18(2H,q,J =
7.4 Hz,H-8) ,2.05(2H,d,J = 7.8 Hz,H-17) ,0. 94
(3H,t,J = 7.5 Hz, H-18);"” C NMR (125 MHz,
CD,0D)§:177.8 (C-1),136.6 (C-12), 134.6 ( C-
16),133.1(C9),129.3 (C-10), 126.6 (C-11),

125.5(C-15),73.3(C-13),36.3(C-14),35.0(C-
2),30.7(C4),30.2(C-5),30.2(C-6),30. 1(C-7),
28.6(C-8),26.1(C-3),21.7(C-17),14.5(C-18) ,
DA b B80d 5 Skt il — 5, Bk Aol (92,
11E,13R,15Z) -13-hydroxyoctadeca-9, 11, 15-trienoic
acid,,

wEWS TEMHRY (FEE); [a]]-5.82(c
0. 038, MeOH ) ; HR-ESI-MS: m/z 295.227 0 [ M -
H] (caled for C 4 H;, 0,,295.227 3) ,'H NMR (500
MHz,CD,0D)§:6.49(1H,dd,J = 15.2,11.0 Hz,
H-11),5.97(1H,t,J = 10.9 Hz,H-12),5.61(1H,
dd,J = 15.2,6.8 Hz, H-13),5.40 (1H,dt,J =
11.0,7.8 Hz,H-10) ,4.07(1H,q,J = 6.5 Hz, H-
9),2.27(2H,t,J = 7.4 Hz,H-6) ,2. 19(2H,q,J =
8.1,7.7 Hz,H-14) ,1.32 ~1.62(18H,m ,H-2 ~5,7,
8,15~17),0.90(3H,t,J = 6.8 Hz, H-18);" C
NMR (125 MHz,CD,0D)§:177.8 (C-1),137.3 ( C-
10),132.9 (C-13),129.4 (C-12),126.5 (C-11),
73.4(C9),38.4(C-8),35.0(C-2),33.0(C-16),
30.7(C4),30.3(C-15),30.2(C-5),30.1(C-6),
28.6(C-14),26.3(C-7),26.1(C-3),23.7(C-17),
14.4(C-18) o DA EHcd 5 30k 4Rl — 50, %
WA R (9R, 10E, 127 ) -9-hydroxyoctadeca-10, 12-

dienoic acid,
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wEwe TRy (FED);[«]] +6.54(c
0.035,MeOH ) ; HR-ESI-MS: m/z 295.227 3 [ M -
H] (caled for C 4 H;, 0,,295.227 3) ,'H NMR (500
MHz,CD,0D)8:6.49 (1H,dd,J = 15.2,11.1 Hgz,
H-11),5.98(1H,t,J = 10.9 Hz,H-12),5.62(1H,
dd,J = 15.1,6.7 Hz, H-13),5.41 (1H,dt,J =
10.8,7.7 Hz, H-10) ,4.07 (1H,dd,J = 6.6,1.3
Hz,H9),2.26(t,2H,J = 7.5 Hz,H-6) ,2. 19(2H,
q,J = 8.1,7.7 Hz,H-14) ,1.32 ~1.62(18H, m, H-
2~5,7,8,15~17),0.91 (3H,t,J = 6.8 Hz, H-
18);"”C NMR (125 MHz, CD,0D)§:177.8(C-1),
137.3(C-10),133.0 (C-13),129.3 (C-12),126.5
(C-11),73.4(C9),38.4(C-8),35.3(C-2),32.6
(C-16),30.5(C4),30.5(C-15),30.4(C-5),30.2
(C-6),28.6(C-14),26.5(C-7),26.2(C-3),23.6
(C-17),14.4(C-18) o PA_F- ¥ 5 3cik™ """ i —
B, K& (9S,10E,127) -9-hydroxyoctadeca-
10,12-dienoic acid,

wEW 7 Ak AR;'H NMR (500 MH,,
CDCL,)6:3.64(2H,t,J = 6.6 Hz,H-1),1.57(2H,
m,H-2),1.22 ~1.39(18H,s,H-3 ~11),0. 88 (3H,
t,J = 6.8 Hz,H-12) ;°C NMR(125 MH,,CDCI,)8§:
63.3(C-1),33.0(C-2),32.1(C-3),29.9(C4),
29.8(C-5),29.8(C-6),29.8(C-7),29.6(C-8),
29.5(C9),25.9(C-10),22.9(C-11),14.3(C-12) ,
DAt 5 Skt Rl — 2, etk s e 1+
ySTHLE

wEWS8 KA ; HR-ESI-MS . m/z 447. 091
8 [M - H] (caled for C,, Hy 0,,,447.092 7),'H
NMR (500 MHz, DMSO-d,)5:8.06(2H,d,J = 8.8
Hz,H2',6"),6.85(2H,d,J = 8.7 Hz,H-3",5"),
6.42(1H,s,H-8),6.19(1H,s,H-6),5.38(1H,d,J
= 7.7 Hz,H-1"") ;”C NMR (125 MHz,DMSO0-d,)§:
177.6(C4),164.5(C-7),161.3(C-5),160.0 ( C-
4'),156.5(C-2),156.4(C9),133.3(C-3),131. 1
(C-2",6"),120.9(C-1"),115.2(C-3",5"),103.9( C-
10),101.8(C-1""),98.9(C-6),93.8(C-8),75.8
(C-5""),73.2(C3""),71.3(C2""),68.0(C4""),
60.3(C-6"") . DAL 5 sckt ™ il — 5, %
G YL A B -3-0- 2B T .

WwEW9 WOk K ; HR-ESI-MS: m/z 477. 102
7 [M - H] (caled for C,, H), 0,,,477.103 3).'H
NMR (500 MH,, DMSO-d,)$8:8.06(2H,d,J = 8.9

Hz,H2',6"),6.85(2H,d,J = 9.0 Hz,H-3",5"),
6.53(1H,s,H-8),5.40(1H,d,J = 7.7Hz,H-1"") ,
3.75(3H,d,J = 2.4 Hz,6-OMe);"” C NMR (125
MH, ,DMSO-d,)§:177.7(C4),160.0(C-2),157.6
(C4'),156.4(C9),152.4(C-5),151.6 (C-7),
132.9(C-3),131.3(C-6),131.0(C2",6"),120.9
(C-1"),115.1(C3",5"),104.3 (C-10),101.6 ( C-
1'),94.0(C-8),75.8(C-5""),73.1(C-3""),71.2
(C2"),67.9(C4""),60.2(C-6""),60.0(6-OMe) ,
ARt 5 sk ol — 30, %8BS 6-me-
thoxykaempferol-3-0-galactoside,

&% 10 3 {4 ¥ K; HR-ESI-MS: m/z
447.0923 [M - H] (caled for C, H,, 0, ,447.092
7).'H NMR (500 MHz, DMSO-d, ) §:8.03 (2H,d, J
= 8.6 Hz,H-2',6"),6.88(2H,d,J = 8.6 Hz,H-3",
5'),6.40(1H,s,H-8) ,6. 18(1H,s,H-6) ,5.44(1H,
d,J = 7.5 Hz,H-1"");”C NMR (125 MHz, DMSO-
dg)8:177.4(C4) ,165.1(C-7),161.3(C-5),160.0
(C4"),156.5(C-2),156.2(C-9),133.2(C-3),
131.0(C2",6"),121.0 (C-1"),115.2 (C-3",5"),
103.8(C-10),101.0(C-1""),99.0 (C-6),93.9 (C-
8),77.6 (C-3""),76.5(C-5""),74.3(C2""),70.0
(C4""),60.9(C-6""), LI Hed 5 3cik™ i —
B BB R E ST

tE W 11 w0 #y K, HR-ESI-MS: m/z
477.102 8 [ M - H] (caled for C,, H,, O,,,477. 103
3),.'H NMR (500 MHz, DMSO-d, ) §:8.03 (2H,d, J
= 8.9Hz,H2",6"),6.88(2H,d,J = 8.9 Hz,H-3',
5'),6.51(1H,s,H-8),5.45(1H,d,J = 7.5 Hz, H-
1'"),3.75(3H,s,6-OMe) ; C NMR (125 MHz, DM-
S0-d,)8:177.6(C4),160.0(C-2),158.3(C4"),
156.2(C9),152.3(C-5),151.7(C-7),132.8(C-
3),131.5(C6),130.9 (C2",6"),121.0 (C-1"),
115.1(C-3",5"),104.1(C-10),100.9(C-1"") ,94.0
(C8),77.5(C3"),76.4(C-5""),74.2(C=2""),
69.9(C4""),60.9(C-6""),60.0(6-OMe) , LI I %k
5 ekt il — 2%, % LA A 6-methoxy-
kaempferol-3-0-glucoside ,

wEW12 [ AR all +80.68(c0.036,
MeOH) , /3 T2 C,oHy, Og , ECD(MeOH) : A (Ag)243
( +36.45),324 (- 0.25).,"H NMR (500 MHz,
CD,0D)8:5.89(1H, m, H4),5.88 (1H, m, H-7) ,
5.88(1H,m,H-8) ,4.44(1H,tdd,J = 6.3,5.0,2.5
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Hz,H9),4.36 (1H,d,J = 7.8 Hz, H-1"),3.87
(1H,dd,J = 11.8,2.0 Hz,H-6'B),3.65(1H,dd,J
=11.7,5.3 Hz,H-6'a),3.16 ~3.38 (4H, m, H-2’
~5"),2.54(1H,d,J = 16.9 Hz,H-2B),2. 17(1H,
d,J = 16.9 Hz,H2a) ,1.94(3H,d,J = 1.3 Hz, H-
13),1.31(3H,d,J = 6.4 Hz,H-10),1.06(3H,s,
H-12),1.05 (3H, s, H-11);"” C NMR ( 125 MHz,
CD,0D)§:201.2(C-3),167.2(C-5),135.3(C-8),
131.5(C-7),127.2(C4),102.7 (C-1"),80.0 ( C-
6),78.1(C-9),78.0(C-3"),77.3(C-5"),75.2(C-
2'),71.6(C4"),62.8(C-6"),50.7(C-2),42.4(C-
1),24.7(C-12),23.4(C-11),21.2(C-10),19. 6(C-
13) o DA RS 5 sk ' s — 80, e ek
(6S,9R) -KFFAMET o

e 13 [eElAk; 47X C,H,0,.'H
NMR (500 MH,,CD,0D)8:7.54 (1H,d,J = 15.9
Hz,H-7),7.04(1H,d,J = 1.8 Hz,H-2) ,6.94(1H,
d,J = 1.7 Hz,H-6),6.78(1H,d,J = 8.2 Hz, H-
5),6.25(1H,d,J = 15.9 Hz,H-8),4.22(2H,q,J
= 7.1 Hz,H-1"),1.32(3H,t,J = 7.1 Hz,H2");
“C NMR (125 MH,, CD,0D)§:169.3(C-9),149.5
(C3),146.8 (C-7),146.7 (C4),127.7(C-1),
122.9(C-6),116.5(C-5),115.2(C-8),115. 1 (C-
2),61.4(C-1"),14.6(C2"), LI F%d 5 ek
1B — B, BB A Y IMHERR £ .

wEw 14 [EkER; o F 8 CGHO'H
NMR (500 MH,,,CDCl;)8:7.71(1H,d,J = 5.5 Hz,
H-5),6.43(1H,d,J = 5.5 Hz,H-6),2.37(3H,s,
H-1);"C NMR (125 MH,,CDCL,)8:173.0(C4),
154.4(C-6),149.1(C-2),143.3(C-3),113. 1 (C-
5),14.5(C-1) o PA b %ot 55 Sciikt ™ 408 o) i LA
— 3, BB A

WEW15 KEMIRY;[alh-6.14(c 0.034,
MeOH) ; HR-ESI-MS: m/z 199.137 5 [M + H]"®
(caled for C,,H,,0,,199. 133 4) ,'H NMR (500 MHz,
CDCL)8:1.97 (1H,dd,J = 4.2,2.1 Hz,H6a),
1.92(3H,d,J = 1.3 Hz,H-11),1.79(3H,d,J =
1.2 Hz,H-12),1.74(1H,ddd,J = 14.0,11.2,4.7
Hz,H-6b),1.31(1H, m,H-7a),1.28 (4H, m, H-8,
9),1.13(1H,m,H-7b) ,0.86(3H,t,/ = 6.7 Hz, H-
10) ;" C NMR (125 MHz, CDCL, ) §:172.8 (C-2),
158.3(C4),125.2(C-3),107.5(C-5),36.0(C-6) ,
31.7(C-7),22.7(C-8),22.5(C9),14.1(C-10),

10.9(C-11),8.5(C-12) . Lk ¥ 5 3cmk > 7
H—3, KBS H hydroxydihydrobovolide
2.2 AREEHANMKESE
2.2.1 RAW 264.7 tafii& h

SR MITT 5 50 A 0 A [] e B 2 BBCP A6 g P A
X RAW 264. 7 Z0ML3E 1 B0, 45 R Wk 1, AH
WG, A AE A LR LB IE T BE R KA
W B, i AEAS R 1100 .25 50 .25 g/ mL A ¥k i
A U A R (S ) =90% ) 5 AR AL
HEW1.3.4.5 53 57EARE T 100 uM R E T, 1
A W 2 4 2Pk (A0S 0 =90% ) .

K1 FAEAZHAT RAW 264. 7 4H0E 51 800

Table 1  Effects of different administration groups

on the viability of RAW 264. 7 cells

e AT 77

ZH 5
(:Eﬁ] Concentration Cell viability
sToup ('.Lg/mL or MMa) (% )
parilig oA 100 111 + 0.05
Petroleum ether extract 50 95 + 0.03
25 95 + 0.01
LR TR 100 19 + 0.01
Ethyl acetate extract -
50 42 £ 0.05
25 94 + 0.07
IE TR 100 76 + 0.05
n-Butanol extract -
50 98 + 0.02
25 97 + 0.04
KA 100 67 + 0.08
Water extract
50 80 + 0.09
25 95 + 0.02
1 100 92 + 4.84
50 99 +9.19
25 105 + 3.54
3 100 95 + 4.94
50 96 + 3.93
25 99 + 3.54
4 100 98 +9.19
50 100 + 8.48
25 103 + 1.41
5 100 91 + 2.12
50 93 + 6.36
25 94 + 0.71

T« A LA = 0O S 10 T RS2 50 19 P 30 = SD 3578 . pg/
mL M 5351k ZE B AL SRS P i e L B

Note: Each group of data is represented by the mean + SD of three inde-
pendent repeated experiments. * Concentration units of the exacts and com-
pounds were wg/mL and pM respectively.
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2.2.2 FpHl NO B &k

PEM AR 25 25 236 RAW 264. 7 4087 NO
K GER L 2. 2R R s H ik A
i NO BB AE T, 16 25 pg/mL #e BE TR H ) 2R ik

28.24% +1.80% ;fb5¥ 1.3 4.5 ¥ R—EM
R, HA 1 A5 fi NO Beids o i 3, H IC,,
43514 1. 17 £0.51 0. 97 0. 89 pM,

F2 FELZHART LPS FFH RAW 264. 7 ZHAE NO 7K F 0
Table 2 Effects of different administration groups on LPS-induced NO release in RAW 264. 7 cells

5 e NO i ICs,
Group Concentration ( pg/mL) Nglhlbl:;on .rate of (M)
production( % )
LM BB Petroleum ether extract 50 28.41 + 0.68 -
LR CTEFBA Ethyl acetate extract 25 28.24 + 1.80 -
1E T B n-Butanol extract 50 17.58 + 2.48 -
JKFHAE Water extract 25 5.10 + 1.18 -
1 - - 1.17 £ 0.51
3 - - 21.98 + 0.56
4 - - 12.86 + 0.64
5 - - 0.97 = 0.89
HiZEHKH Dexamethasone * - - 8.65 + 0.47

TE SR RO DL =0 S (Y EE A SE RS RS- 3 = SD LR o ™ HBZE KA D BRI

Note: Each group of data is represented by the mean
3 it 5%iR

T A AN BOR T KK R B IS AR I
S, BIrRh Yl B BORRE AN BTRG . ASNE T
T as SRR, T A i £ R R BB AL HA B Y
PURIENE Ilﬂ: Zliﬁﬁﬁﬁﬁ RR T A LR 4 T
TR A BEAT T R GEHTIE, N r B2 E T
15 MEEY, @%JF/UT:T’E@%DEHHH FESN TS
K AP, Hop 14 MeaYr (1 ~12 .14 15)
PR E RN Z B o AR SRR S B Rk
SMENETH SRR T, 5 1.3 4.5 S R A
MPLRIEE, LGP0 1 A1 S AP A TG PR
F o AT IZRIAETT ARG TETT I RIFT B T
b, FE T T AR E R

&% 3k
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T BSEh 1B T 18 58 B & R FETh e F0 PI3K/AKT/mTOR
EEHEERFERERINES

B B B (DN S8 B9 L DA 2 1 0t 2 S BSOVLIA B T Y R 38 400 0, DTGB D & s FIZE T O XURS: o L
NEVIRR (SCFAs ) 2 i Ji 1 T AE W REAE 38 o0 PR AT T AR ) 22 W8 e ok 78 vh = A= O BB T R , A IR 3 2R ], SCF As
TEAR REAED RIS & TP 5 B . TR SE SCFAs Ff (g — R, 3520 6B FR s A e B A 4P
VERL B T RRERFILIA 2548 Z [ i) 5 RADATE R

K AR AT T R R A e B 32 AR 2N ST BRI A 2 A 0P 58 1 DN R i b T IR KK 22 4k
FEAE db/db /NELP RS T T RRERXS DN SR AL 248 00 PR3 Ve, Js s A1 e A4 e/ s 288 (HG/LPS)
PR C2C12 AU RIBIEY 1T MR Ahoxs UL DY 22 4 i 3 i/ P S VR FE AL o AT A2 B, DN 8 0 T .
KR TRE, #5801 TRELBE WA MGG il 5 D B, Rl R L 2547 . T IR ERTE i {2 iff PI3K/AKT/
mTOR W5 155, fEtE I db/db /NELCE#S LA S HG/LPS 551y C2C12 40 g i i S8 AL BE A A 0, e
A Z A BAE—2E K B, 7E db/db /N B ER LR HG/LPS 5 5AY C2C12 4R, SCHERY SCFAs 557 11
BINRIWIRZ K 2 (FFA2) ] i i /b . b i 3R3A FFA2 AT DL PI3K/AKT/mTOR {55, # il HG/LPS i 3 (1)
C2C12 2 AL LA A W . DLER FFA2 BT 1 PI3K/AKT/mTOR {55, Tk R 5w T R ER G , [m] i
WA 1 AN A BRI o ZFSEIEN] T T RS DN K& DN 5 rY LA Z= 48 B AHCH:, BT R
ERH A 1 55 7 S5 B D RE RO FFA2 A0 PI3K/AKT/mTOR 38 i, X DN Fir Sy LR 28 4 K 35 OR3P VE
FA M 5T SR & F 76 ( British Journal of Pharmacology) 2% I

548415 H - https ://bpspubs. onlinelibrary. wiley. com/doi/epdf/10. 1111/bph. 15693
JE SCHR A ; Butyrate ameliorates skeletal muscle atrophy in diabetic nephropathy by
enhancing gut barrier function and FFA2-mediated PI3K/Akt/mTOR sig-

nals





