5526 #5553 W FEXEAFFFRE Vol. 26,No. 3
2020 4£ 2 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

TR 7] P 2 i o3 e H: 24 BT 1 9 0 e

AR, kBL, FEE, AWA, BRiES, vHA
(HHRBRF A4HEE5 T RE%, R 610031)

[FEE] N2 RER I N g 2 F 4 B AR Y), W, P98 R, K3, ) 2 A TRE L LR (R e L
B HB 4348 X, SCHR IS 4R H A R AR 25 T g sl o SCRRIC 80 B 48 XU R 220 B S D T, 23R 97 T e B 5 0%
HTmE T PR B E AR IR A R B R PR TR, TR Il Y FE AL A A3 D S v o A A 6, G o AR R L e R 2 e B e
I Bt et AN IR A RN R S RS A PLIRZS (B 2SR R A T DAY 25 AR T RN BB U4t
B0 A ST BE AR o ZE AR b AT g d YRS BT A T R el Y AR R I T B B0k . SRRk A KR T
T T 1) SR , U H 2 S A A 4 10 43 B8 8 G MR 9 0 9% S 3 A ) 0 PR A Sk, R T Ak 27 A B K 2 BRAE
HEAT T R G0 G , G 1] 32 30 B H: B R Ak G W 1 O R R R 4 B AR 4

[xgiR] MWigh; ety Z9HER; 50 kA Yo

[RESHZEE] R289;R284.1;R22;R2-031 [ xokFRiIAED] A [XEHE] 1005-9903(2020)03-0243-08

[doi] 10.13422/j. cnki. syfjx. 20200113

[ M4 HARH#HE]  hitp://kns. cnki. net/kems/detail/11. 3495, 1. 20190918. 1642. 009. himl

[ M4 HARAtE] 2019-09-18 17:33

Advances in Chemical Constituents and Bioactivities of Macleaya cordata
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[ Abstract | Macleaya cordata, a perennial plant in the genus Macleaya, it mainly distributed in most
provinces and regions south of the Yangtze river and north of Nanling mountains of China and has been used as a
Chinese traditional medicine. It is bitter, cold, warm, poisonous. M. cordata has the functions of dispelling
wind, analgesia, detoxification and detumescence. It mainly treats poisonous abscess, cachexia, ulcer, scabies,
trichomonal vaginitis, etc. It also has insecticidal and anti-itching activities. The main chemical constituents of M.
cordata are isoquinoline alkaloids, sanguinarine, chelerythrine, protoopioid and allocrine alkaloids are the higher
ones. In addition, it also contains phenylpropanoids, steroids, organic acids, phenols and volatile oils. The
pharmacological effects of M. cordata are mainly anti-bacterial, anti-inflammatory, anti-tumor and improving liver
function. In agriculture, it can be used as botanical insecticides and bacteriostasis, and also as feed additives for
animal husbandry. By reviewing and analyzing domestic and foreign researches that isoquinolines were the main
active constituents and characteristic components of M. cordata. This paper provides theoretical basis for the
development and utilization of M. cordata extract and its”monomer compounds.

[ Key words | Macleaya cordata; chemical constituents; pharmacological effects; isoquinolines

1% [0 (Macleaya cordata) f& B ol 5 f AT . 324040 TIRE AU B T B A" o 23R EA &
5 T4, O BSR B 0 R W 2 AR AR AR Y, T ARG AR 4 T OR B dR st ) - M ], AR T

(Wi BEI] 20190609 (001)
[E€WB] FEZRAKRFFEESTA (21702173) ;041148 R B#NiE T TAESTH (2018090)
[EEMEE] 7 BRME, WA, R 812k 500, DA K AR 7= 1 10 45 ¥4 16 i S ELFF % R A 9T, E-mail : chenweicstq@ 163. com

. 243 -



55 26 555 3 W FESEAFFEHRE Vol. 26 ,No. 3
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

R LA 2RI AR, 25 R s RV RS anivE [l 1 2
AW, 25 ANLIE ORI AT e (A B
TP 40 Ay S s bl 2 P s, E o i AR B L SR 2T
BT R R R R R A, R
AR R SR A HLER B 28 Fn ¥ & ih 45
WEFE R B, 30 2 kAR AR 7= ) B TR PR
Jo R EA 35 T ) 6 45 2 BV 0 5 DL T [0 o ORI &
(7= i ( Sangrovit, 38 i 4 ) |71z i H 7€ 4 Mk A
AP RS B K B Kl A R ]
HARHUY T SEOT S B A m AR, £
TR [0 4k 2% B 4 B HL A W T 04 T 5 AS DR B
T AR DR 20 207 T 1 1804k 27 18 43 B 45 g 1
M ARIFSE o AR S 3k A ] [ P A Sk, X i R 9 1
E AL AE RS N2 AR FH AT 253 O T TR Ak 2
BLAT W S5 R 53 25 BER fRAT AR AL S 2 0 L 2 B T
WF 5% AT K ) FH 4 R 20 00 S Atk
1 =Zmy
1.1 AYEE b2 &8 A YL
hy S s RIS AE W B, A TR ]G AR 2 e R R S
HAT 43 A, oA S R i AR (2.103% ) 0
HHTE B %8 T 77 A4 AR il i B ik & 4
EASL Y1 k-2 S~ N SN I R R
FE A 78 IR B, 300 B, B B ) L R I R E
Y I AR 6, 1 3 200855 ) L /N BE AR A (/N BE A, B
HEOHAF ) LA S A AR W 0 1, AR A S A WL 1
L2 HAhZ MBI Rt e TR 2464
WAL G, R B RN RIS SR 2 A LR
KU R AR A S L 2
L3 ¥R BRAM SRR EREBE, N
T7 1 A PEAS 2 L 4 1 9% [l 4 e 1 BCHE 2 il O R
FH GC-MS BX SOG4 % 3 (4 4k = 1 4 15 47 40 A A
58, B ) 48 Ao w7 H AP 39 A,
K Y 92.464% . FE N AR 2- EA-L I
R By (11.270% ), 4-W fif & K W R & P
(11.178% ) , E-2-C & % (10.415% ) 5§, 2014 4,
2 A AT BN 45 B A X Y T 9K B9 & ik
WETSIAEEY, T H B 94.723% . £
LA B RS W (27.293% ) AU BT Jte & )
(30.815% ), A~ Mo A1 g Wi Be. BE. Wi F0 4%
(25.835% ), tf1 Fl g Wi R, MR AT BE 25 f & W
(7.660% )i (3. 12% ) 55 . %78 M HARA + Judke
(13.436% ) PR —H R TR (9.998% ) , IE 1 i fi
(9. 993% ) %5, B9 45 5 3 IR [ 7= b | R 4% 2
R A 2R R R 22 5. AR 3,

- 244 -

2 FEEYENERGERER

FE] N A1 F 5% 26 T, 1o Tl vl S5 s bR 2 00 G A=
V55 BT Ay L-1i% % B2 ( L-tyrosine ) , 83 — FR 5 Y
R A, C-N SR C-C 5 M LA B P 366 Ak 26 il 2
B RE N T AT A BAS ) 2 R 2R e, b Ak
reticuline Ay ¢ F5 B G R R AR . AR TR L JR/INBE B 2R A
Yow oy B 25 DU R SR sk ~ )N BE R ~
U FE A ~ I AR R R R R A A e AR R
Pra i EEma L WK 2,
3 HIEMEHA

BUARAIE5¢ 2 B, B8 [l o 3 SR M o S AR
B, LA HUIPIR BUER | A S 2 0 T IS M O
VEFIALE 4T TR %R .
3.1 BiMm e M R IO KL R L S W
Xof 22 ol b T 240 B A0 EL AT S AR R L I AR el
b 5 PR 40 O T s D b 40 39 B % i 8
i 96 A0 L LR 98 400 B L e 4 e D e 29T R R R
A0 M 2 7 R R T A Chmura 257 5 5 1K
AN L UE S L SR LT O A b8 4 Al 1 s s
FAR AR AR o AEARCT GO0 45 7 i HCT-116 2
JL L 4 oRE I HL60 48 M 45 FL AT Hi B9 5 0%
P Ahmad 255 BT K BLIK 26 A W i s
il DNA 45 b 53 46 il X 25 11 S0 C i ™ A= Bt i 98 %
P o T S22 4 o AR ek 3 a4 B P9 D T
JULPE 3 Bt (PI3K) /2 (1 U B (Aku) {5 538 I A 4%
135 S/ BB IR i Panc02 40 i 28 28 ki AR 1= 1k 4%
R,
3.2 WREMER TEE A P Aot 2 R PE P
22 TGP A 1 4 s, vl AR AT 1 S AT
(1A 00 1 P e B 3, 6 AR T AT B LR AT B L K T 3
Ao DA AR 2 AL AT L A 9 0 4 K A R R B TR AR
A [ AR B AR 0T e g A Y R A
P KT {4 ] R 48 B0 0 A7 900 07 958 M O L & B IE
TR IME PR B . SRS U RN,
Ve [l K Yl RT3 LA B A
VEFT o WOt 25 > BF G T 9 1] 25 9 Bk X 22 o
Yy 95 i 4 T R 9 T T O A A AKONE SR
PR 2 B 00 2R W A B TR AR MR T
HAT R W 77 o
3.3 RAER P MR E R EA AR
HOBR e s, A AR TET5 e 5 T A A
H VBRI R B, TR (] 2K 0t vp T AR e R
AT A RSy . BRI RAGARA A H
Fz F) FH 1 (DR 4 B0y, B o) 2 %) A 0 0 )



5526 #5553 W FESXLEAFFIERE Vol. 26,No. 3
2020 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

F1 EEORHEDHELS
Table 1 Alkaloids in Macleaya cordata

[iaeg 7] PN SCHE || e & 2R SCHk
1 J5BT 5 58 potopine [5] 41 6L A S [17]
2 BB cryptopine (7] 42 6-a-iso-butanonyldihydrosanguinarine [14]
3 B allocryptopine [8] 43 6-FF -7, 8- W BRI T S AT [27]
4 LM sanguinarine [1] 44  HE B coptisine [28]
5 {140 chelerythrine [1] 45 /NBERS berberine [1]
6  1#H % [ bocconine [9] 46 Y H R corysamine [10]
7 %5 macarpine [9] 47  /NBEZTT® berberrabine [22]
8  [1JE K chelilutine [10] 48  dehydrocorytenchine [29]
9 8-O-demethylchelerythrine [11] || 49  dehydrocheilanthifoline (28]

10 25§ cheilanthifoline [12] 50 13,14-dehydrogen-N-methylcoptsine [21]
11  norsanguinarine [13] 51  N-methylcanadine [21]
12 6a-iso-butanonyldihydrosanguinarine [14] || 52 14-hydroxyl-N-methylcoptisine [21]
13 6a-iso-butanonyldihydrochelerythrine [14] || 53  14-hydroxyl-N-methylcanadine [21]
14 (=) (S)-6-(R)-1-hydroxyethy) [15] 54  corytenchine [29]
15 () (S)-6-] (R)-I-hydroxyethyl] dihydrosangunarine  [15] || 55  O-methylzanthoxyline [9]

16  oxychelerythrine [1] 56  (S)-6-(R-1-hydroxyethyl) dihydrochelerythrine [18]
17  hydroxysanguinarine [1] 57  (R)-6-[ (R)-1-hydroxyethyl] dihydrochelerythrine [18]
18  oxybocconine/oxychelirubine [8] 58 G papaverine [29]
19 6-PAI 3k — S AR A% 6-acetonyldihydrosanguinarine [13] 59  >F H {6k laudanine [29]
20  ethoxysanguinarine [16] 60 1 iAH] codamine [29]
21  dihydrosanguinarine [16] 61  {E 7] £7 A pseudocodamine [29]

22 dihydroboccnine/dihydrochelirubine/dihydrochelilutine [17] 62 7-carbonyl-8-methoxy-5-methyl-2 , 3-( methylenedioxy ) - [ 30 ]

benzo[ ¢ ] phenanthridine

23 spallidamine [9]
24 (R)-6-[ (R)-1-hydroxyethyl] dihydrosanguinarine (18] || 63 tetrahydropalmatrubine [29]
25 (% )-macleayins E [19] 64 macleayine [31]
26 64— AL AT [20] 65 2,3-methylenedioxy-7 ,10-dimethyl-7,8,9,10- [27]
o tetrahydrobenzoquinoline

27  maclekarpine E [9]

66 2 ,3-methylenedioxy-7 ,10-dimethyl-8- [32]
28 63k AL [21] carboxylbenzoquinoline
29  dihydrochelerythrine [22] 67  6'-¥RFL2’ 37— H A 1L ML [33]
30 angoline (2311168 bis[ 6-(5,6-dihydrochelerythrinyl) Jether [34]
31 6a-(1-carboxymethyl) dihydrochelilutine [18] 69  sanguidimerine [35]
32 6-carboxymethyldihydrochelerythrine [18] 70 chelidimerine [35]
33 6-ethoxychelerythrine [24] 71 (£ )-bocconarborine A [35]
34 cordatine (9] 72 (£ )-bocconarborine B [35]
35  6-methylol-7,8-demethyldihydrochelerythrine [12] 73 ( +)-macleayins A [31]
36 (£)-macleayins C (19] 74 (£ )-macleayins B [31]
37 (£ )-macleayins D [19] 75 ( +)-macleayins F [36]
38  6-hydroxyethyldihydrochelerythrine [25] 76 ( +)-macleayins G [36]
39 6-P A 1 SR AT [20] 77 (£ )-macleayins H [36]
40 6-FIE A LM [26]
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Table 2 Compounds from Macleaya cordata
[la=27] 4 SCHE || B SR SCHk
78 A-FREE-3-HY RN R [13] 88 4-hydroxybenzic acid [9]
79  BERFR ferulic acid [18] 89 p-coumaric acid [9]
80  vanillin [13] 90 10-eicosenoic acid [9]
81  5-O-feruloylquinic acid methyl ester [6] 91 2,2-dimethoxyacetic acid [38]
82  3-(3,4-dihydroxy) phenylpropanoic acid methyl eater [9] 92 N-methyl-4 ,5-methylenediolsuccinmide [13]
83  N-p-coumaroyltyramine [9] 93 3,4 ,5-trimethoxy-phenol [13]
84  B-7F{§i [ B-sitosterol [13] 94 [ 32 M i resveratrol [38]
85 ¥ stigmasterol [34] 95 p-hydroxybenzaldehyde [38]
86 B-i % N B-daucosterol [9] 96 1-octacosanol [9]
87 T & syringic acid [9] 95 quercetin-3-0-B-D-glucoside [9]
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Table 3 Chemical components of volatile oil from M. cordata
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105 4-3V il B R 2 TR 121 2-FHARTEE

106 2- U Jk -4- 0 B R 1y 122 W7 R

107 n-24 i 123 E[3

108 e /N 124 (E,E)6,10-,14-=H 35,9 13-+ # f =
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Fig.2 Biosynthesis route of isoquinoline alkaloids
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