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Anti-inflammatory activity of two new sesquiterpenoids from
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Abstract: Chemical constituents from the ethanol extract of Radix Angelicae Pubescentis was isolated and
purified through Diaion HP-20 macroporous, silica gel column chromatography, gel filtration over Sephadex
LH-20 and preparative HPLC. Two new sesquiterpenoid derivatives were identified as angesesquid A (1) and
angesesquid B (2), and their structures were determined. In vitro degeneration model of primary rat disc chondro-
cytes was used to evaluate the anti-inflammatory activity of these two compounds. The results showed that
compounds 1 and 2 had no anti-proliferation effect. Both compounds inhibited the release of NO, but had no
inhibitory activity for the release of PGE,. This finding implies that both of these two new sesquiterpenoids could
moderately inhibit the inflammatory reaction to some extent.

Key words: Radix Angelicae Pubescentis; chemical constituent; structure determination; anti-inflammatory
activity

PG A < B AE Y0 B G B 24 U9 (Angelica pubes- AR B A IR R I S A ) 32 T D R A%

cens Maxim. F. biserrata Shan et Yuan) fJF RN,
FEEEHCRRFERME, DL E B RSE

Wk H 3H: 2018-10-24; &[5 H 3H: 2018-11-22.

FE 10 H T 5K ROH 24 ) R 4 00— A I R KRS R A R 2 T
i AR AR B 7T (2018ZX09737016).

*J L FE F Tel: 15062965253, E-mail: 15705279062@163.com

DOI: 10.16438/j.0513-4870.2018-0960

il e FATAE WP, A B SR oy T B A A R R
Fras B M R TEARCEE 2 R AE N R O T IO
N L N [ Q1 T e 1T
WL I R TG 5 R W3R A B 2R S5 F 7
7, ME BAT TR BURE L PIEFE IR B B 0
T U R AN BT S A S A



© 344 - Z5%% %R Acta Pharmaceutica Sinica 2019, 54(2): 343 -347

SNk — 25 W B R 2 M T TR R R, O R
b G B 5 &4 6 7 R AR, T AR AL
BT 55 B9 147 JE At A8 SO TS I 42 4 43 1) 40 25 1
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0015 25 7 VN TS B 4 ) ) A 2 i R AT o 1 Al
1k, 45 55y B 15 BN 65 2 % 256 B ¥ angesesquid
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Angesesquid A (1, & 1) b H U5 E B K, HR-
ESI-MS: m/z 7y 305.136 8 [M+Na]* (B it it & 1H N
305.136 5), i B H AR 77 i & 282, (b & 4r 1 X
N CisHy,05, AHLANE A5, HH NMR i BoR 4 4 H
TS, RPN L5, 1.17 (3H, s, H-11) Al
0y 1.26 (3H, s, H-12), 1 4™ 5 4 i AH & 1) H 2% 6,4 1.96
(3H, s, H-14), 1A~ F L FLlE 5, 1.35 (3H, s, H-13); [R] T,
AT AN IEE IR B 715 5 6y 3.85 (1H, dd, J =
7.1 Hz, 6.1 Hz, H-9)#1 6, 4.62 (1H, m, H-7), — M i
F155 0, 5.90 (1H, s, H-5). C NMR i Il DEPT i i
N IS AMERAE T, B 4G LB 0 198.4 (C-4), — XXX
BB 6. 126.2 (C-5) M1 6. 161.5 (C-6), 14> ZEHE 6 115.2
(C-2), P15 4 1) ZE 1% o 84.4 (C-8) Al . 81.6 (C-3),
P A 3 S8 I VR B O 76.5 (C-9) il 5 73.2 (C-7a),
14Nk BB O, 53.4 (C-3a), 2 D TF H R 1% o 37.0

(C-10) A1 5. 36.2 (C-7), 4 4™ H L H 6. 26.2 (C-11). J¢
23.2 (C-14).J; 21.4 (C-12) F1 6 20.0 (C-13). &
R RE IH ORI BC NMR B, AT HENAG A9 1o — A5
WA, FE5H A AE 34N IR

AP LI TH-1H COSY i /i (K 2), w] W %2 31 45
J& R T 6, 5.90 (1H, s, H-5) 5 §,, 1.96 (3H, s, H-14).4,
2.65 (2H, t, J = 7.6 Hz, H-7) 4%, 6, 2.65 (2H, t, J =
7.6 Hz, H-7) 5 6, 4.62 (1H, m, H-7a) KIH3%, J, 4.62
(1H, m, H-7a) 5 6,, 2.81 (1H, d, J = 9.2 Hz, H-3a) )
5,6, 3.85 (1H, dd, J = 7.1, 6.1 Hz, H-9) 5 6, 2.57 (1H,
dd, J = 14.4, 7.3 Hz, H-10).6,, 2.03 (1H, dd, J = 14.4,
6.0 Hz, H-10) IAH%. &4 1 HMBC i (1 2),
¥ B T 04 5.90 (1H, s, H-5) 5 6. 53.4 (C-3a). . 23.2
(C-14).6¢ 36.2 (C-7) #H K, dy 2.82 (1H, d, J = 9.2 Hz,
H-3a) 5 d. 198.4 (C-4).d. 73.2 (C-7a). . 36.2 (C-7)
TR A 0%, 3R B 45 8 T AFTE LA ORI 28 O B A B .
0, 1.96 (3H, s, H-14) 5 §. 161.5 (C-6)- . 126.2 (C-5)
Fl 6 36.2 (C-7) 1 HMBC FH 5t 1IE B C-6 o7 #f FF 5E B
. HE4h, 8, 1.35 (38H, s, H-13) 5 6, 53.4 (C-3a). d¢
81.6 (C-3).J. 115.2 (C-2) #H X, d, 2.03 (1H, dd, J =
14.3, 5.9 Hz, H-10a) 5 . 115.2 (C-2). 0. 84.4 (C-8).¢
76.5 (C-9) #13%, 6,, 3.85 (1H, dd, J = 7.1, 6.1 Hz, H-9)
5 0. 115.2 (C-2). 0 26.2 (C-11) A 3%, iE B 1 M % 1)
TEAE, H ¥R O 4% i 1) 6. 53.4 (C-3a) 5 %8% 1) 0. 81.6
(C-3) M. LA EER, 5.84.4(C-8) MFEMNA
5 6. 115.2 (C-2) W=t i FAH & IF A A& B, [A)
FEIT, 6 73.2 (C-7a) W H B ik A 5 6. 115.2 (C-2)
(1) 2 B 38 I SAUAH B IR A A B, %A A R T T
SERIRE . L&Y 1) NOESY i (1% 3), H-3a/H-7a.

Figure 1  Structures of compounds 1 and 2

Figure 2 Key HMBC (.~—x) and *H-'H COSY (.——.)correlations of compound 1
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Figure 3 Key NOESY (¥~ )correlations of compound 1 and 2

H-3a/H-13 [¥J Noe #H 5% iif: B H-3a. H-7a f1 H-13 7£ [7]
M, H-9/H-13 A S%IE B H-9 A1 H-13 7E R . Fh b Ak &
VLR AR R B A T (B 1) AL E PRI S5 AR I
SCHRIRE, HEAEE S HEN TR L

Angesesquid B (2, &l 1) Jy B (0 o5 X B K, HR-
ESI-MS: m/z ¥y 305.136 8 [M+Na]* (¥ i it 51 AN
305.136 5), Ut B HAR X 73+ i &0 282, (L& 4y + 3K
N CysH,,0s, ANMBAIEE 5. 44902 1 3C NMR (100
MHz, CD,0D) 1 DEPT 54b& 4 1 AHAL, B AT 15 Ak
55, Hh LRSS 0. 198.3 (C-4), — X XUk ik
dc 126.2 (C-5).J. 161.4 (C-6), 1 NZ=H4 o 114.7 (C-2),
PN SR ZE S 5 O 84.1 (C-8)-J 81.8 (C-3), i1~
AR U BB 5 0 76.2 (C-9) .6 73.0 (C-7a), 11>
U 30k 6 53.7 (C-3a), 2 4™ H £ Bk 5 38.1 (C-10).
0 36.2 (C-7), 4~ H 3Bk 6 27.3 (C-11).5. 23.2 (C-14).

S 21.4 (C-12)dc45 20.0 (C-13). L& %2 HI*H NMR
(400 MHz, CD,0D) 54.& 4 1AL, A 44> F R i
FAE 5 AEH 3 S5, 1.11 (3H, s, H-11).5,, 1.28 (3H,
s, H-12), LANETE bk b 1 H 2L 5, 1.96 (3H, s, H-14), 1
AN B L 6, 1.40 (3H, s, H-13); 1N i 715 5 0,
5.90 (1H, s, H-5); 1M IER MK F LT 115 5 oy 4.62
(IH, m, H-7a); (L& W2 () LN EA IR 2R 155
5,,4.17 (1H, dd, J = 7.8, 7.0 Hz, H-9) 54k &# 11—
HEEM PR 7155 0,385 (1H,dd, J=7.1, 6.1
Hz, H-9) AN[Al, 7] G 2 AH X #4 BUAN[H] . tH-'H COSY Al
HMBC i (5] 4) & B S [ 45 44 A4k & 7 LA [R], 3
AR A EAE 5 38 LR 1. NOESY i+ (14 3),
&Y 1 REW B E B H-9/H-13 [ A 5%, i &2
A, AE AL AP0 2 (19 9-OH M B 54L& LM
G 1 2 (AR G AE) R 4 1 e (BT 1) HE 4 2R L S
Bk IE, A ESE 5 HE S TR 1.
2 WEMHNIMAEN

SR FH AR BRUAE (7] 28 0B 20 A 411 98 RE BT84 o] A,
VAT HUR GV . SR SR, (&) LR 2 %1%
A B 8 R R TR 240 P FY 184 5 34 T R R S (3R 2), e ATTHER
BE W 2 4] NO [ R (3R 3), 1EXT PGE, I B 7% JE B
SAHEAER . FRAERUHN A L 288 — e fE R
A S8 N B R

Table1l 'H NMR (400 MHz) and *C NMR (100 MHz) data of compounds 1 and 2 (CD,OD, § in ppm, J in Hz)
. 1 2
Position 5 3 5 3
2 115.2 114.7
3 81.6 81.8
3a 53.4 2.81 (1H,d,J=9.2) 53.7 2.81 (1H,d, J=9.2)
4 198.4 198.3
5 126.2 5.90 (1H, s) 126.2 5.90 (1H, s)
6 161.5 161.4
7 36.2 2.65 (2H,t,J = 7.6) 36.2 2.63 (2H,t,J=17.3)
7a 73.2 4.62 (1H, m) 73.0 4.61 (1H, m)
8 84.4 84.1
9 76.5 3.85(1H,dd,J=7.1,6.1) 76.2 4.17 (1H,dd, J=7.8,7.0)
10 37.0 2.57 (1H, dd, J = 14.3,7.3) 38.1 2.27 (1H, dd, J = 13.6, 6.7)
2.03 (1H, dd, J = 14.4, 6.0) 2.15 (1H, dd, J = 13.6, 8.1)
11 26.2 1.17 (3H, s) 273 1.11 (3H, s)
12 21.4 1.26 (3H, s) 215 1.28 (3H, s)
13 20.0 1.35 (3H, s) 19.9 1.40 (3H, s)
14 23.3 1.96 (3H, s) 23.2 1.96 (3H, s)

Figure 4 Key HMBC (.~—x) and 'H-H COSY (.~ —.)correlations of compound 2
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Table 2 Effects of compounds on the growth of primary rat inter-
vertebral disc chondrocytes

Compd. Concentration/umol - L Cell viability/%
1 50 80.7 £ 0.022
25 79.8 +0.020
125 80.1 +0.040
2 50 103.96 + 3.19
25 90.25 +2.88
12.5 101.14 + 2.30

Table 3  Effects of compounds on production of NO and PGE, in
1L-18-stimulated cells. ""P<0.001 vs model; #*P<0.001 vs control

No Concentration NO PGE,

’ fumol - L /umol -mL! fumol - mL™!
Control - 5.125+0.151 6.621 + 0.342
Model (1L-15) - 8.801 + 0.345"* 8544 + 0.357

1 125 6.692 +0.124™  8.530+0.35
50 2.354+0.192""  7.403 +0.296
2 12.5 6.051+0.693™  7.884 +0.489
50 4.185+0.681""  7.342 £ 0.261

LI ERSY

Waters Snapt G2 it il 1% ; Bruker AV-300/400
SR W LR U 1 A Agilent 1260 43 HT R RORA €5
HEACFN Agilent 1260 il £ B & 20 AH €8 3% 4 ; Agilent
RRHD SB-C18 (2.1 mmx100 mm,1.8 pm) & i £ 1
Ultimate XB-C18 (250 mmx21.2 mm, 5 um), L if§ H i
BRI A IR AT B T/ES (SW-CI-2F, Hi Ml %%
TAFARE WA, b ), ZE TR (Thermo
scientific 3100, Thermo Fisher Scientific, 3% [); 5| & &
B (CKX41SF, OLYPIS, HA); B§kr1X (Spectra Max
340 PC, Molecular Devices, 3 [#); 37305 /1 28K K
B (BXM-30R, iR AR A A EIT &), F
F); B0l (LD4-2A, db 5t Ak o A AP H AR A BR A #,
i E); 40 E 3hiH 3 (C1028, Invitrogen, 25 [E); # )
¥ (Eppendorf, 7 []); 96 £L4H A £ 77 B < 41 A 15 7
[ T 3% [E Costar 2 ] ; Diaion HP-20 Jk £L W Fff 44 i
H H A =25, #akaE i (200~300 H) W H T 5 5
AT A ] 2 SRR IR B 5 ST
/7 #]; Sephadex LH-20 £ 8 3% kL H % 41 Pharmacia
] R Al 2 L F EE Y B T 5 8 Oceanpak 4 7l &
F 25 95% £ BEW 1 3% = K AL A R 2 7] AR
# W H 3% E CIL 2 & ; DMEM (Dulbecco's modified
Eagle medium) k% 7= % . if 1 L 7% (fetal bovine serum,
FBS). i & R A& R B H T35 [ Gibco A 7]; —H
£V #H1 (DMSO) 114 [ T 3£ [# Sigma /A & ; CCK-8 i 77
& E T B VA A\ NOLPGE, il i 71 &2 16
HTHEHZREWE AR ST, SD KR, B, SPF 4L,
1A H# 260~300 g, M _FifgPE 8 R- LS sh YA B2

F A, YFATIE S SCXK () 2008-0016, sh#1A 7% T
BEBRIAEEH, 12/12 h B IS 22 &, 5 22~25 °C, AR
&% 50%~60%, 34 H i oK, &R 7 RS IR

WM B R RN A6 TS R H R, fiS
20170911), HHI%E 2= #E BT K 24 b5 B PR A w2 A
b 24 I % 5 % (Radix Angelicae Pubescentis). 24
FHEARE (Y% 5 0% 20170911) BARAEIT 75 B2 245 L ik
A R = BILAR A 25 S B o 25 403 T
1 R#BESE

% 2584 10 kg 42300 L. 75% Z IR EL 2 %, &
I 2 B HLI, 70 °Cak FE #4615 350 g B $2 3= . I
PR E S RE A O 0 B B B [ R -
(100: 0; 100: 1; 100: 2; 100: 4; 100: 10; 100: 50; 100:
100; 0:100, v/v)] 321 8 N4 (Fr.l~Fr.8). HrfZis)
Fr.5 %t Saphadex LH-20 A3 5 3, FF 5 35 Jid 75 21 18 41
4y (Fr.5-1~Fr.5-18), H 1 Fr.5-(6~7), £ il % UAH (i
SEREVEIE [ -7K (35165, viv)] 7521 4 453 [Fr.5-
(6~7)-1~Fr.5-(6~7)-4], Hrp Fr.5-(6~7)-3 f & il %
VAR (B R4 FE P it [ 2B -7K (30170, viv)] 15 24L& W
1 (15 mg, t; = 35 min), H i Fr.5-(6~7)-4 {5 £ il %
A S S B R i [Z 05 -7K (30170, viv)] 1551k &4 2
(18 mg, t; = 40 min).
2 CCK-8&#M A EsE

B Stop 50 A A A D AR R A ) 5 2 4 L,
0.25% Jf# il —0.02% EDTA VH L2 2 min J5, [, i
A 10% FBS [f] DMEM 5 77 5 rh R RS A | 32 50K
FTAH 5 S 0 B, 250 3 B3, SE AR R R R A
J %, RN B B R T X105 T, %45
FL 200 pL #F) 52 96 FLEGF IR, 37 'C 5% CO, %1 T 1%
724 h, W 3F 1iE, SEFLINN 100 pL & i35 DMEM £
FREYLE 24 N [FD A, W BIE, ISR T N
PR G AL, FHeh TR ZW), 4k L3557 24 h, 12
R4 h LM A 10 L CCK-8, 4 h J5 T 5 1% 450 nm
TR KA I TR FE AR (Ao SRR E 3K, FRAHX 3
ML
3 Griess AN E 4056 & NOR

BB 5 A A 1A A4t i DL 22 T 1 105 240 it 1) 34 8
Rl T 96 FLE 7R R, 45 4L 200 uL, T 37 'C 5% CO,4fl
Muss I f 5 9% 24 ho W3F BV, BEFLIN 100 pL G
1% DMEM £ % F£ L1 24 h fii 2[5 B4k, W3 -
TG, R AH 45 T 6 I3 B 7R AR 100 pb, AL A 4 T
G AL 375 85 9% FE C 1) 1 1L-1 100 pl (&R IR E N
10 pug-LY), tb AL T 10 ug - L IL-18 (& i &R
FE) TG I3 5 7% 10 1] 1) 25 100 pl (29 2 h 50
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pmol - L), 37 C 5% CO, 4l il ks 7 F 4k 8215 7% 24 h.
HY | 3% 50 pL, A9 28 5 K § NO.  XF 484 Kl 7 NO
B 2 AR F 0046 & 0 3 — 20 Rl 98 5 Rl F- PGE,.
SEIGE A IR, AL 3N E AL,
4 FitoWmEE

K SPSS 19.0 G i+ 3 A4 AT 4 B, SE 56 &5 S LA
X + SD KR, 4L LUK FH SR 3207 2 40 M, 20 N
bR LSD K 36 . P<0.05 4 2 3 A & # 1, P<0.01
J7E S A AR B, P<0.001 Jy % B W BB .
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