2020 4F- 4 H HoR 7 April 2020
K FHA4W Chinese Traditional Patent Medicine Vol. 42 No. 4

(18]  MBAEZE, 4% 3k, Bk UL, 55 M—IRALENSr KR PRy [21]  PERELL, FEENvK, BRHEZE, S5 FRARBERS I i B S

BEFE[ ], R EpZG2aR, 2011, 36(4) ; 465-467. T E T B OE S BER (1]. P2l 2016, 38(12):
[19] Blanco A, Marini E, Nicoletti M, et al. Bis-iridoid glucosides 2665-2668.
from the roots of from Argylia radiata [ J]. Phytochemistry, [22] Fpade, HAHE, X B, . Y ERIEERS L SO oE
1992, 31(12) : 4203-4206. PERLI]. ZGUTMST, 2011, 34(4) ; 293-297.
[20]  ZRHE, 5k i, 4L, % BHEASRL2E R 1t [23]  EERYE, #oohk, MRA, % RIS 2L E& W T
[J]. "REZG, 2011, 42(12) ; 2402-2406. PERELT]. thEZ, 2011, 42(1) ; 185-194.

M ZRUFR S R EERSEEMTREE

R¥e,  BER, H#K O, FEail”
(FRE/KFFAFE, T & 7 ) 510006)

WE. B RMAET LK Callicarpa kochiana WAL2E Ay I AN TG MEAPT R IGE M, ik MABM-22k 90% 1N
B HE U R IRERE | Sephadex LH-20, MCI, ODS, &5, il & HPLC BEAT/M ok, MRS ER AL M T A e 1 0ol
FEFTIEA YIS . R CCK8 % | Griess 75| ELISA IRIE LAY 4~5 WA FEEEMPLR TGN, &R Ny
BaE s MMEEY, SR%E RN 3, 7, 3', 4'-tetramethyl-quercetin (1) | pachypodol (2) . 14a-hydroxyisopimaric acid
(3) . l4a-hydroxy-7, 15-isopimaradien-18-oic acid (4) . (16R) -16, 17-dihydroxyphyllolladan-3-one (5), k&%) 4 7 —
R R P2 P AL X 7 Rl e 20 i B AT AN R B A A L 9 T A2 RAW264. 7 41/ NO | TL-10, MCP-1, TNF-a H9
BGR, &8 EW1~5 B E MY h o #m 3], (e 4 BA AR aEs AP m T .
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Chemical constituents from Callicarpa kochiana and their cytotoxic activity and
anti-inflammatory activity

WU Zhong-han,  CHEN Jing-jing, XU Fan, = WANG Hong-gang "
(School of Traditional Chinese Medicine, Guangdong Pharmaceutical Univeisity, Guangzhou 510006, China)

ABSTRACT: AIM To study the chemical constituents from Callicarpa kochiana and their cytotoxic activity and an-
ti-inflammatory activity. METHODS The 90% acetone extract from C. kochiana was isolated and purified by silica,
Sephadex LH-20, MCI, ODS, recrystallization and semi-preparation HPLC, then the structures of obtained com-
pounds were identified by physicochemical properties and spectral data. The cytotoxic activity and anti-inflammatory
activity of the compounds 4-5 were determined by CKK8, Griess and ELISA methods. RESULTS Five compounds
were isolated and identified as 3, 7, 3’, 4’-Tetramethyl-quercetin (1), pachypodol (2), l4a-hydroxyisopimaric
acid (3), 14a-hydroxy-7, 15-isopimaradien-18-oic acid (4), (16R) -16, 17-dihydroxyphyllolladan-3-one (5).
Compound 4 showed different degrees of inhibitory action for the seven kinds of cancer cells and reduced the emission
of NO, IL-10, MCP-1, TNF-a in RAW264. 7 cells. CONCLUSION Compounds 1-5 are isolated from this plant

for the first time, and compound 4 has cytotoxic activity and anti-inflammatory activity.
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MAE 2L 2K Callicarpa kochiana 5 ¥ v R} 45
IR, Tz AR E R, B, I
P, WL, IR, TR R AR L XY DU R
R AZY ) DRI I Lk R . R 1R,
U g 3t DX B T o FHORIBY P IZIAL . oty et €
P R M A5 iR . B E, A SR Bk b oy B
BENNAE Y EEON BTN | R AR SR,
G PEPE FEAR TP EBUAAL | BeEICIC YRR AT AE
DR HAERBR TS, AR A

AR R RN, 2B BEYEA i, 5
. i . BUMREARZGEERM Y ik —A
MEAL S 2k A2 o), ASBIFSE A DI B S ey vh
SrEARE] 2 ANEEZE . 3 AR a Y, IR
CCK8 7% . Griess 7% Ml ELISA 5%} 14a-hydroxy-7,
15-isopimaradien-18-oic acid (4) #1 (16R) -16,
17-dihydroxyphyllolladan-3-one (5) #E47T 7 Ff J& 4
I ) 200 00 T R R R, DA S RAW264. 7 41 fifd i) Bt
RIGHEPE
1 w7

EHE KRR, AR SR . Ol ()7
MR AEYI R BR A ) 5 Bio Tek FEFR{L, Eon
WAL ST (32 BioTek AH]) 3 BIEAY)
BB (HAR Olympus 247 ; @B TAES (7%
BTN LR SEARA AT ) 5 A 748 R
(R WO AL AR A PR A W) . CCK8 17 &
( HARRMZALABISEHT) ; DMEM mibiiE 3R | RP-
MI1640 K hk (56 EFEB /KRB A F) . B
TAAEN R 10 350 & (IL-10) . BRI IR AL
B (MCP-1) 70 &, BRUUR B A% 20 Al e Ak 28 1
(TNF-a) URI& (WUIH IR AE W H AR B i A RS
Al o ABiEEANAL AS49 ( i PR BednAlE ) ; A
AN H1299 ( B4 MR RA )
NEFUREAM Hela (ATCC AMAERE) ; ALT40MI A
15755 40 s K562 (ATCC 4% ) 5 A L g 440 ff
MCF-7 (ATCC Z0fa)%F) ; ANJHEE4IM Hepg2 (M
FERE N ) CCO101) 5 AN HTFI B 4 il PC3 ( ATCC
M) 3 NEREWELN M RAW264.7 (ATCC) ., FF
PG4 Ry o3 Bt

AR ER T 2017 4F 10 H 15 HRAT A4S
T T T, AR R e AR R S e S S R
SRR JE AL WAL AE S8 K Callicarpa kochiana, 2 #F

AR AL T AR ARPR 2= T bR AR
2 EBRSHEHE

MEAE I 283K 15 kg M 0EHLRY S, 1T 90% N
- KRR 4 0, BRR 3 d, FHSGER, We4ifs
MR 1921 g, FRFMAKSHUG, KK
R TS . LR CIRAHL 4 IR, WRAR IO I
AT IMBEEB N IR T 22 g, LR OB IRF
932 g, KEBLLIRIZTE 48 ¢,

MBI (22 g) SRERFEERE, £
MEE-Z R ZTE (100 : 1~6 : 1) BEEEPENL, 156
ANy SiA~SiF, Si.E ZEEREFE IS, 100% F
Ve, 186 MHSY SiE.1~ SiE.7, Si.E.3 ZEEE
Mg, —@W-MEE (1:1) W, Beaw
1 (5mg); Si.E.4 ZBERH: s, — 5 bi-H EE
(1= 1) WM, H & HPLC 4ifk [ & BF-K
(80:20) ], HbAW2 (4 mg),

LR TERRATIRE (932 g) £ MCI (i, W
7K (60% ~100% ) FREEVEMGL, 15 5 1415 Fr.A~
Fr.E, Fr.B (69.37 g) ZRERA@GIE, Ailkk-2 0%
LM (200 1~6:1) BREEUEMG, 155 145 Fr.B.1
~ Fr.B.5, Fr.B.5 26k oA (3% 2 52 Pk J A f il 4%
HPLC 4iift, [ WE-/K (80 :20) ], BELEW 3
(12mg). 5 (43 mg); Fr.C (106 g) ZHEMRH:
ik, ODS AEIB R AL pEML, FR& & HPLC 4ift
[ HEE-7K (80:20) ], fHLAEYI4 (155 mg),

3 £H%TE

ka1 Bk, HiETHE, 27X
C,,H,;0,,"H-NMR (500 Hz, CDCl,) &: 7.74 (1H,
dd, J=1.93, 8.62 Hz, H-6'), 7.69 (1H, d, J=
2.10 Hz, H-2'), 7.00 (1H, d, J=8.54 Hz, H-5'),
6.45 (1H, d, J=2.21 Hz, H-8), 6.37 (1H, d, J=
2.24 Hz, H-6), 3.98 (3H, s, -OCH,), 3.97 (3H,
s, -OCH,), 3.88 (3H, s, -OCH,), 3.87 (3H, s,
-OCH,) ; ®C-NMR (125 Hz, CDCl,) &: 156.0 (C-
2), 139.2 (C-3), 178.9 (C-4), 106.3 (C-4a),
156.9 (C-5), 98.0 (C-6), 165.6 (C-7), 92.4 (C-
8), 162.2 (C-8a), 123.1 (C-1"), 111.5 (C-2"),
149.0 (C-3"), 151.5 (C-4'), 111.0 (C-5"), 122.3
(C-6'), 60.4 (-OCH,), 56.2 (-OCH,), 56.2
(-OCH;), 56.0 (-OCH,) ., LA %dls53CHk [12]
FEAR—F, MEEN3, 7, 37, 4'-tetramethyl-quer-
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cetin,

s 2. HEKK, HETHE, 271K
C,H,,0,, ' H-NMR (500 Hz, DMSO) §: 7.66 (1H,
d, J=1.92 Hz, H-2"), 7.62 (1H, dd, J=2.05,
8.46 Hz, H-6"), 6.94 (1H, d, J=8.51 Hz, H-5") ,
6.77 (1H, d, J=1.29 Hz, H-8), 6.34 (1H, d,
J=1.55Hz, H-6), 3.80, 3.85, 3.86 (3H, s, 3'-,
7-, 3-OCH,); “"C-NMR (125 Hz, DMSO) §: 155.9
(C-2), 137.8 (C-3), 177.9 (C-4), 156.3 (C-5),
97.8 (C-6), 165.1 (C-7), 92.4 (C-8), 160.9 (C-
9), 105.2 (C-10), 120.0 (C-1"), 112.0 (C-2"),
147.7 (C-3"), 150.8 (C-4"), 115.8 (C-5"), 122.5
(C-6"), 59.7 (3-OCH,), 56.1 (7-OCH, ), 55.8
(3'-OCHy) . VA F#G#E 5 30Hk [13-14] HA 3,
W% 7€ A pachypodol ,

& 3. HESR, HETAN, 21K
C,H,, 05, " H-NMR (500 Hz, CDCl;) §: 5.87 (1H,
dd, J=17.7, 10.8 Hz, H-15), 5.65 (1H, d, J=
4.9 Hz, H-7), 5.11 (1H, dd, J=10.9, 1.0 Hz,
H-16b), 5.07 (1H, dd, J=17.9, 1.0 Hz, H-16a),
3.60 (1H, s-like, H-14B8), 1.23 (3H, s, H-19),
0.87 (3H, s, H-17); “"C-NMR (125 Hz, CDCI,) :
6:38.8 (C-1),18.1(C-2),37.1(C-3),46.2 (C-
4),44.7 (C-5),25.3 (C-6), 127.1 (C-7), 137.5
(C-8),47.1 (C-9), 34.8 (C-10), 19.3 (C-11),
27.5 (C-12), 41.0 (C-13), 79.7 (C-14), 146.6
(C-15), 113.4 (C-16), 22.1 (C-17), 181.5 (C-
18), 17.4 (C-19), 15.2 (C-20) , VI %0 5 Sk
[15-16] HA—3, #B%E%E N 14a-hydroxyisopima
ric acid,

a4 BEsis, SiETRN, 2T C,
H,,0,.'H-NMR (500 Hz, CDCl,) &: 5.87 (1H, m,
H-15), 5.67 (2H, m, H-7), 5.13 (1H, d, J=10.86
Hz, H-16b), 5.09 (1H, d, J=17.71 Hz, H-16a),
3.65 (1H, s, H-14B), 1.24 (3H, s, H-19), 0.87
(3H, s, H-17), 0.86 ( (3H, s, H-20); "C-NMR
(125 Hz, CDCl;) 6 38.8 (C-1), 18.1 (C-2), 36.7
(C-3),46.2 (C-4),44.6 (C-5),25.3(C-6), 127.3
(C-7), 137.2 (C-8), 47.1 (C-9), 34.8 (C-10),
19.3 (C-11), 27.5 (C-12), 41.0 (C-13), 79.6 (C-
14), 146.5 (C-15), 113.7 (C-16), 22.1 (C-17),
182.9 (C-18), 17.3 (C-19), 15.2 (C-20), DL %%
S 3CHk [17] FEA—2, BUEE N 14a-hydroxy-
7, 15-isopimaradien-18-oic acid,

940

Ew s AkR, HinTAN, 71K
C,,H,,0,."H-NMR (500 Hz, CDCl,) &: 3.67 (1H,
d, J=10.9 Hz, H-17a), 3.53 (1H, d, J=10.9 Hz,
H-17b), 2.40 (1H, ddd, J=15.9, 10.9, 7.3 Hz,
H-2a), 2.27 (1H, ddd, J=15.8, 7.0, 4.0 Hz, H-
2b), 1.98 (1H, ddd, J=14.4, 8.1, 2.0 Hz, H-
14a), 1.96 (1H, dd, J=14.5, 1.7 Hz, H-15a),
1.77 (1H, ddd, J=13.25, 7.27, 4.02 Hz, H-1a) ,
1.60 (1H, m, H-7), 1.59 (1H, m, H-12a), 1.46
(1H, m, H-11b), 1.38 (1H, m, H-6b), 1.37
(1H, d, J=4.72 Hz, H-12b), 1.33 (1H, m, H-
1b), 1.29 (1H, m, H-6a), 1.27 (1H, m, H-5),
1.21 (1H, m, H-11a), 1.15 (1H, d, J=14.7 Hz,
H-15b), 1.04 (1H, dd, J=12.3, 4.7 Hz, H-9),
1.00 (1H, d, J=11.39 Hz, H-14b), 0.97 (3H, s,
H-18), 0.92 (3H, s, H-19), 0.88 (3H, s, H-20) ;
BC-NMR (125 Hz, CDCl,) 8: 38.3 (C-1), 34.1 (C-
2),217.8 (C-3), 47.4 (C-4), 55.5 (C-5), 21.4
(C-6), 40.6 (C-7), 43.6 (C-8), 55.9 (C-9), 37.3
(C-10), 19.8 (C-11), 26.8 (C-12), 44.1 (C-13),
48.2 (C-14), 44.7 (C-15), 84.6 (C-16), 65.8 (C-
17), 26.9 (C-18), 21.7 (C-19), 14.9 (C-20). Lk
EARE SR (18] EAR 3, WMEE R (16R) -
16, 17-dihydroxyphyllolladan-3-one,

4 EYEN

4.1 e FZiEM

4.1.1 HMEHEEFE 4 A549, H1299, Hela,
K562 . MCF-7. Hepg2. PC3 4 i k53 5 - 80 °C
PKAE G, 37 °C TEEAKI PR EA R, SR IE R
HAEE TP B B ZE I A 10 mL 5828557
FEAELAE T, 800 r/min fRHE.L 5 min, F%E E
TH, AETTEI A RS RE, BRRITY
5], mJRR R AMEE SRS, BUEAE 37 C . 5%
CO, ¥ F 46 W K 7%, Horh A549, H1299 . Hela,
K562 4tk a1 7R 5 i 90% RPMI1640 15373+
10% a4 I iE R G M, MCF-7, Hepg2, PC3
bk S22 R R 90% DMEM (4 1% 95 B4 35 i+
109 fif 27 17 18 B Ak

4.1.2 CCKS8 L2 40 a2 e B 0 2504 K 10 4
JadEFp T+ 96 FLAk b, JREE ANV R 7x10%/mL,
£FL 100 pL, 96 FLARAZ NN 100 pl PBS, Tid%sR
20 h J5 or gl Ab 3 O IE 56 R4, 40 AS AT T
PR, CERLER SR, @A, kAW 4~5 11200,
250, 300, 350. 400 wmol/L 25§ ¥i; @ FH 7 X Mg
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20, 200 pmol/L MREZ5 U . K A 245 4 1 248 i 53
MEEFE 24 48 h 5, HALINA 10 pL CCK8 %ML,
CETE CO, BEFRMIG 1 h, LIbIGFR, e
MIREFEFEIR [, 7F 100 r/min, 37 °C FH#R$E 6 min,
PHEEPA N 450 nm, HRIEH 37 C, KOG,
TR %, WE S MEAL, BhEL 3K,

4.2 BEEMH

4.2.1 ML HEFRE & “4.1.17 TRk
AT 5 S HE R

4.2.2  Griess EMELA Y0 i g NO R
A REM O K0 40 i 420 1 96 fLak
PERE AR MR BE ol 1x10°/mL, F4L 100 wL, hZhn
100 wL PBS, Fiis35 16 h 52 Ak B DI 5 X ig
4, AT AL EE, FRLRFR, @QLPS 4, H
noLps; @ LA, kA& W 4 1 75, 150,
300 wmol/LZj Wi+ LPS, k&% 5 By 37.5, 75,
150 wmol/LZG #i +LPS; @ FHMEXT M4, Aii%Is+
LPS, KA Z5 Y 40 j 15 5224 h)g 4k, 43 5L
BAALAANN E RS0 wL T 96 FLBRHY, JIA 50 plL

AR, FE10 min, FFHFESRNEFHIA 50 pL B
W, W, AES AR L, WK 37 C,
100 r/min, HREE 6 min, WK E N 546 nm, TEME
P LI WO B, K AR A BRI R, 15
NO B, W& S 1MES, B1hHEE 3K,
4.2.3  ELISA BEMELG YR Af g 1 TNF-a
IL-10, MCP-1 B2 ™% 2 B ELISA i
MG EAEU AT

4.3 mpaEn SEAALE, e 4k
JETE 250 ~ 400 wmol/L I, XF A549 4fi il . HI1299
GAEVEF 24, 48 h A M, X Hepg2 4A1E
F 48 h JTeidiltE, AR 24 h A —@ A, Xt
PC3 4 iEA/EH 48 h A AN, SWE TG 4
X} Hela 4HH1, K562 A3 Jeimdive, X PC3 4l
YEH] 24 h S 0415 HA6-E Y 4 W AE 300 ~
400 pmol/L I}, X MCF-7 ZHMIAE] 24, 48 h ¥4
miltE; S Adh, SKETLEY s EH
24, 48 h XA eI dIPE, DL 1,

2 o
. 7 24l 2 60 2241
=gof | 48h S sol M n 248 h
%300 1 I %l b 0
il 1) g g E 30 - 1
Eiol ¥ i 820 il
3%8 aen’ ; r 10 al g g r 5
ot HOHUVHE bWl 'S AUV E N bdbdl
O I I P IR T P S WA
B Se i Rice B Sa i Rice
4 . 4
W E/(umol L) W/ (umol L)
A. ASA9ZH B. H12994H
90 80
Bl 1 %
=70 24h = =24 h
#2901 oi3h g 30 48h
1l P E 30
&30 ? £ 20
o Mhaalldal 10 1 iLE
o LW . al.oll W1 0. a1 af]. o] 0 1. il af i
L O NN NIRRT RN RN IR
o e ANESNC RN SRAC SN
@‘@@“?\& G @1@@@& WO W W e e e e
WJE/(umol L) W JE/(umol L)
C. HelaZffl ff2 D. k56240
100 90 90
<0 b 81 % i 21
S N 2 u - n
% 60 E o 590 t pra =60 | odgh
= 50 250 g 5 50 i
E ol Y E10 a0l W il
g3 W &30 E30 g g i
i ¢ o HiebbEEbini &0 ?Ea ? i
or. Mk pinkiln, B ERBOHVLEV ok "L DEHHNY o bl
i N N AN JCSENRE SRN i N K AN JC RN RSN BB D S DR P D PP S
ag? @V{Sy IR S I ag? @V{Sy A N A s @%@\&% A R
W E/(umol L) W/ (umol L) W/ (umol L)
E. MCF-74i 8 F. Hepg24H1ffd G. PC341 e

E1

L&MW 4~5 3t 7 Fhim R Ay HD &) 2=

Fig.1 Inhibition rates of compounds 4-5 on seven cells

4.4 FIEFR SEMAHE, YULEY 4 RE
1E 75 ~ 300 wmol/L B, 4 HEAL U > NO, IL-10,
MCP-1 By, HEF RN, eG4 &

JER 300 wmol/L i, AE#E I /> TNF-o B FE L &
(P<0.01); S MWEEY S HIREW > TNF-a 1)
e, (ARRAEREE, WLE 2,
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25 % 2 500
22 K- 3;2000 Bk
@15 5 = & 1500
1 10 18 1000 By N
ﬁ ﬁ %% *%
B S g 500
0
50 ® A5 o 5 © 5 6 ©
a@@\&’%@\&@%‘& IR ) &0 8 @0‘&%‘@%@%‘& WO b?,@ A &0 8
W /(umol - L) W JE /(umol L)
4500 A.NO B. TNF-a
_ 4000 wi ¥ _ 250 N
T_:) TE] 200 e
& & 150 o " .
ﬁ llﬁ] 100
0
5 D ©® 5 b D 5 5 o
@0\%&@&@%& WO S A & 0 a&@»&%@»&@@& W S S a® 0 S
W /(umol L) W JE/(umol L)
C. MCP-1 D.IL-10
. SRR AL, * P<0.05, ** P<0.01,
B2 &Y 4~53F NO, TNF-a, MCP-1, IL-10 FE i = H #0T
Fig. 2 Effects of compounds 4-5 on releases of NO, TNF-a, MCP-1 and IL-10
5 itip (9] WU T &, TAW, 5 SEEAERI IR
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