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[ Abstract ]

Sappan lignum is a traditional Chinese medicine with the effect of promoting blood circulation, reducing

swelling and relieving pain. It is widely used in clinical practice. At present, about 120 kinds of compounds have been isolated

and identified by the heartwood of S. lignum, and their main chemical components include original hematoxylin, brazilin,

homoisoflavones, hematoxynes and diphenyls,

which have strong anti-inflammatory and anti-inflammatory properties.

Pharmacological activities such as anti-tumor, immunosuppression, antibacterial and vasodilation activities. Therefore, this

paper systematically summarizes the research progress of the chemical constituents and pharmacological effects of S. lignum to

provide some useful references for further research and development of S. lignum.
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AR ZE C(protosappanin C) B — B, JE W AR E

E, ( protosappanin E, ) 8 i 75 K & E, ( protosappanin 1,

x1 BEAKRRERUFRS

E) R ARRRKGHARRZRN RGN,

K5 #Fx 4 SCik
1 JEFRAZE A(protosappanin A) [3]
2 JEIRARZEK B [4]
3 JIRAZ C (5]
4 FIFHAE B (4]
5 10-0-MHEJFHAE B [4]
6 10-0-HI LR JFHRAZ B [4]

- 811 -



2020 4E5 ] 522 % A5 S MW HEBE 2 Mod Chin Med May 2020 Vol.22 No.5

FR1

s EA i) LER ik
7 JFIARE D [6]

O I OH

OH
8 EHAEE, 0 4

A% o HO OH (4]
[ O
9 JEIHRAE E, HO [4]
1.2 BEPIRARERSE = M B K E T 13 AN E IR R R 2L

ELPEHRAE (brazilin) 43 F 20K CH,,05, o5 brizilide ARIRAART SA M ST, 275> B
KR A R A . mpa A ETH ORI RS, g2,

R2 BEFREXRUZFRS

ik ARk L OEN itk
10 Eﬁﬁ*ﬁ(brwilin)
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11 JRAKE (hematoxylin) [10]
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gR2
a2 A Sk SCik
12 37 H R PG 95 K % (37-0-methylbrazilin) [6]
13 37-0-F 58 3 VG 95 K 2 (37-0-methoxybrazilin ) [11]
14 4'-H L PG JF AR Z (4'-0-methylbrazilin) (6]
15 4'- Y2 I TG IR A EK (47-0-hydroxylbrazilin ) [6]
16 8-FAFL L P I K K (8-0-hydroxylbrazilin) [6]
17 VY Z, k3 VG R ( tetraacetylbrazilin ) [12]
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GER2
75 P Zhify s SCHR
18 AL BT 98 AR & (brazilein) HO lo} [13]
OH
HO
19 B AL TR AN (hematein ) OH [14]
HO

20 brazilide A (5]

21 brazilane [15]

22 brazilide HO o [13]
L3 ok R/

BRI KA R B AT BRSNSz L3 AR JARRIAL S R S
e ERTSCHR IR S 2 R A 3 R SRTAEMIALBIN  ET SCHR R R A R 2
KA ORI, HOREER L R K IR 32, RS,
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x3 BAMEUZERS

P K e SCHk
23 IR A ( sappanone A) HO [0) OH [17]
O o O ol
(0]
24 3-L4A FAERH B(3-deoxysappanone B) HO (0] OH [18]
.
(0]
25 3'- 4 JR A B(3'-deoxysappanone B) HO (0] OH [6]
H
(0]
26 F AR B(sappanone B) H [18]
HO (6] H OH
‘ N ‘ OH
O
27 5 4 (tectorigenin) HO O, [19]
H,CO
OH (0]
OH
28 8-methoxybonducellin (6] [20]
P
HO o o
- (6]
29 3, 7-hydroxy-3-(3’, 4’-hydroxybenzyl) -benzodihydro-4-one (0] [21]
OH
HO o) OH
30 3, 9-dihydroxy-8-methoxy-dibenzo [b, d] pyran-6-one OH [3]

o
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HER3
b HATK Hhith=X SCHik
31 3", 4", T-trihydroxyisoflavanone OH [22]

OH
HO O,
(6]

32 (1)-7, 3", 4'-=FH TR OH [22]
-7, 3', 4’-trihydroxyfl >
[(+)7, 3, trihydroxyflavanone ] on
HO (0] O
(6]
33 3, 4", T-Z=RILREE (37, 4, T-trihydroxyisoflavone ) HO 0 [22]
| OH
o l OH
34 3, 7, 3'4-PUFER I b OH [22]
(3, 7, 3'4'-tetrahydroxyflavanone fustin)
HO (0}
‘ OH
OH

35 3, 7-Z 3 EA )5 (3, 7-dihydroxy-chromen-4-one) HO

o

36 5, T-TRAEA - R T HO
(5, 7-dihydroxy4'-methoxyisoflavone )

(0]
(0] [3]
\q"j\ -
(0]
0 [23]
OH (6] e

37 3, T-HBI-(3', 4') R0 )5 bR

O
[7-hydroxy-3-(3’, 4'-dihydroxybenzylidene ) -chroman-4-one | oH
/
HO o OH

(6]
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gR3
a2 EAy N 4k SCHik
33, THIES-(4HE) 4-EUE 0 [24]
[3, 7-dihydroxy-3-(4’-hydroxybenzyl ) -chroman-4-one ] -
HO o) OH
39 T-FRIL-8-HUAUIE3-(4-HUAIE) 4- (5T 0 (6]

[ 7-hydroxy-8-methoxy-3-(4'-methoxybenzylidene ) -chroman-4-one ]

40 T-FEEE-3- (470 ) 4R O (6]
[ 7-hydroxy-3-(4'-hydroxybenzylidene ) -chroman-4-one | o
/
HO o OH
A (3, 4R TR A o (2]
[3-(3", 4'-dihydroxybenzyl)-7-hydroxychroma-4-one ] _ OH
HO I O I OH
42 3, T-"REA- 55 [3, 7-dihydroxy-chroman-4-one ] [5]

43 3, 8, 9-=FH-6H- [c] ZRIFNLIE-6-H OH (3]
[3, 8, 9-trihydroxy-6H-benzo [c¢] chromen-6-one ] O

44 (E)-3-(3, 4-ZFRHRWHEL) 7- R4 - o [18]
[ (E)-3-(3, 4-dihydroxybenzylidene ) -7-hydroxychroman-4-one ] OH

45 (3R, 4S)-3-(3', 4'-hydroxybenzyl )-3, 4-dihydro-2", 3"- HO O. [25]
dimethyl-3H- [1, 3] dioxolo [4, 5-c] -chromen-7-ol mo
<
O%

OH

46 3, 9-TRRAES-HUAEE- TR [b, d] mki-6-fid OH [3]
(3, 9-dihydroxy-8-methoxy-dibenzo [b, d] pyran-6-one) O
(0]
O
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Fi ¥ ZIOEN ik
47 3, 4, 7 SHIE3-(4'F5E) 4- (5 OH [24]

(3, 4, 7-trihydroxy-3-(4’'-hydroxybenzyl ) -chroman-4-one )

48 7, AV e A R
(7, 4'-dimethoxyhomoisoflavanone )

49 7, 3", 5= R A M
(7, 3', 5'-trihydroxydihydroflavone )

50 5, T-CRFEEA- AR AU
(5, 7-dihydroxy-4'-methoxydihydroisoflavone )

51 7, 3, 4'- =R A ST
(7, 3', 4'-trihydroxydihydroisoflavone )

52 7, 3", - T AR
(7, 3', 4'-trihydroxydihydroflavone )

53 7, 3", 4'-=FFR A (7, 3', 4'-trihydroxyisoflavone )
54 3,7, 3", A7-PUFRHEA- T SRR S BB

(3, 7, 3', 4'-tetrahydroxy-4-dimethoxy-homoisoflavans)

o
e}
e}
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=)
©)
2 e

0
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98R®
HO 0 o~
(O g (23]
HO O O O
OH O
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SO
0 ‘ OH
HO OH [3]
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1.3.2 JRREEE JRAREEIMRYE C4 fr Aty B
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55 TRAE HO O O O OH [6]
mOH
OH
OMe
56 3R IR ARHEE (3’ -deoxysappanol ) HO O. (3]
T
HO
OH
OH
57 3'-0-H1 FLF5 A EE (3'-0-methylsappanol ) HO 0. [11]
@OH
HO
H
OH
58 AR HO o (6]
O
HO ]
OCH;
OH

(6]

3'-0-H 5K 75 AKEE (3'-0-methylepisappanol )

59
OH
60 4-0-H FLFK J5 A EFE (4-0-methylepisappanol ) HO o) OH [6]
9958
OCH;
OH
[3]

jan)

o
o

(©]
S
o o
=s) T

3 -REA- R E AR T ARER

61
(3'-deoxy-4-0-methylepisappanol )
OCH,4
62 4-0-H K35 A% (4-0-methylsappanol ) HO O OH [6]
o]
. H
OCH,
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ooy
H;CO O
OH
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x5 HEMEUERS

b HATK SCHk
64 ( =) -5-O-methyllatifolin [11]
65 (- ) -dalbergiphenol [11]
66 (=) -latifolin [11]
67 neoprotosappanin [27]
68 neosappanone A [5]
69 neocaesalpin A [5]
70 neocaesalpin B [5]

- 820 -



2020 4E5 ] 522 % A5 S MW HEBE 2 Mod Chin Med

May 2020 Vol. 22 No.5

G%Ss
P K Hhith=X SCHR
71 3, 8-dihydroxy4, 10-dimethoxy-7-oxo- [2] benzopyrano OH [5]
[4, 3-b] benzopyran HO OH
g%
oA
(0}
J 1.0
OH
OH OH
72 (S)-7-( dihydroxymethyl) -7, 8-dihydro-6H-dibenzo [b, [21]
d] oxocine-3, 7, 10, 11-tetraol
73 7,3, 4-=EREE3NE2H- 00 [9]
(7, 3', 4'-trihydroxy-3-benzyl-2H-chromene )
R 6 FBARERMENZRS
7 i G ik
74 FIATE /Kl ( sappanchalcone ) HO fe) OH [21]
G,
75 3-E IR AR /RN (3-deoxysappanchalcone ) OH [3]
e
o
(0]
76 20-$p 33, 4, 47— A BLA HL HO, OCHj OH [6]
(2'-hydroxy-3, 4, 4'-trimethoxychalcone) O O
AN
O
71 4, 4-TFRAEE2-H A A R ER

O
(4, 4'-dihydroxy-2'-methoxychalcone ) mo\
~o ‘ OH ‘ o~

(6]
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&ZER6
P PN e SCHR
78 3, 27, 4'-= AT A LA R O [26]
(3, 2', 4'-trihydroxyl-4-methoxychalcone )
s | x
C—OH
o~ Z\
OH
79 (aR)-a, 3, 4, 2', 4’-pentahydroxydihydrochalcone O [23]
80 2', 47, 3, A-PURRIL-p-FE A HR [22]

(2", 4', 3, 4-tetrahydroxy-B-hydroxychalcone )

L5 RSN HAm K

TR (+)-EMARM IR, (+)-
(88S. 85 ) -bisdihydrosiri, ( E)-3, 3'-dimethoxy-4, 4’-
dihydroxystilbene , 3- [ [4, 5-dihydroxy-2-(hydroxylmethy)
phenyl | methyl | -2, 3-dihydro-3, 6-benzofurandiol
AR B (sappanin) | 25 524 J (caesalpin J) | =52
i P(caesalpin P) | a-7K )7/ (aphenllandrene) | %'
& (ocimene ) . 5 # £ R (butein) | 7 H ¥ K
(isoliquiritigemn ) . # Jz 2% ( quercetin ) . R 2 &
(rhamnetin) | 7l % (ombuin ) £,

HABSE S A48 S B2 -+ \BE, A B
SR, SEHEE, WAREE, W¥ M. BB
Hime, Zfmtike4, 6, 8, 22(23)-Pusi-3-f; Afg
228 intricatinol, ( % )-lyoniresinol, ( - )-T FF#f
JEW; NEWIZS: © R HES. B, /R .
IETNBREE; W2 AW, RERER . FFHCRER; W
HiESE: 3, S5-I BEARBE N R SR 2R
6, 4-' TIREL-T-WUARE- Bl s RERSS . RE AR

2 ZHIE{EH

2.1 HiRIEH

2,11 M RYEAMIN T IR R ) 2

PR3 2468 B 8 SR L IA - ( TNF-o ) F1 5 A K6

(1L-6) 54 R AN N 1A R 47 B/ T A 4
- 822 -

B IGZ 4 (LPS) i /08 R I 41 Jifl RAW264. 7
LRI, R IEIR AR R A G — R
TEBk (NO) B B HEL A Im PR . g R R K]
LD RS R R E, (PGE,) . NO Hl TNF-o 173,
Tl NO F= A s R f ol 8 25, Hpt R AL AT B2 A
AR 7 XA S —E L R A B (INOS) | 3F
A A2 (COX-2) Fl TNF-o (3R 323500 AHOCHF
50 ) P I 200 A A R I 9 0 K 2
BB a6 v, 1 vk K B AR TR 4 5 A i ot
P TNF-o i1 IL-6 7= RAEHTRAEM, IR K EEIE A]
HEIBT R AIM R 1L-10 (95030 [RIET IR A ZE B
FIR AT SR B, BE A R AR TNF-o 1 TL-6 (7K F
2.1.2 PR RIS ST R (CIA) /N
FUBCAY | SRS HT 2 XU 96 35 48 ( Rheumatoid arthritis
RA) B, 45 5 58 /R 494 5 K 38 R 9 K 2 7 T =%
F&AI% CIA /NI 1 TNF-o, IL-6 1 1L-18 (#1430,
13 Micro-CT A 5 AL ZR FRXF CIA /N FROE T Bl 3R
T = TG B i B VR . Lee %5 &
B, 25 pg-mL ™ ELPY IR K AT LR E R RA BET
PR VT AT B P ) P I R A A A S, T X I AR
LPLEREI AN TG, I BT IR R K T RE A
RA PRBTEIRIT 259

2.1.3 PR R  PERE R & 2B 1T R
B ZR,  IR PN I3 40 14 S5 TG 2 RE
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M FEERM JFIRARR A BEHH LPS 55 BV2 /)
J2 S5 40 il TNF-ac #0 IL-18 (R 7= A2, 3 H. DL 3 B 4K
PEJ SRR AR TL-6, IL-18 1 B % 41 i 25 1k 2 -1
(MCP-1) ff§ mRNA 223k; []iBHK; IKK/IkB/NF-kB
RYEAS 516 Tk 42, JF W A0 w8 JE R B R T
(NADPH) 1 iNOS {35 P A 7 i 2 4 o SRR
ARZE A WAl JAK2 F1 STAT3 [ iR 1L /K F
PLKBH IF STAT3 % 55, il LPS 55 i 42 R A
TR, M2 SRR o FRAHR A X
ZRAEWA —EIGITROR, HRE A /NrF 4]
AR SR 0 ) L SRl 2 10 2016 2 (IMPDH2) H iy 2
BEZR 140 (Cys140) , FEANHIHIE M, RS 4
RIEMY" . LRI B tREBIAIT RAEIR 5] &
flR 2P
2.1.4 PrHALRAE  FRARE A AV IRAR R X RIE
SRR BB A B A, RE A SRR R
PEA B R 09 4 Wb, 0 NF-kB {5 5 08 B 0E
AR R K K ] g iR NF-xB p6s .
IkB. MAPK p38 . [ i 16 25 F s (INK) 0 48 i
AR E O (ERK) (R RR AL KF, $li] TNF-o |
IL-18 FIL-6 [3RiE, M KSR RAER ; [l
#£ BALB/c /NFRFLAR R v 5 1 5 AN TR) 791 o
ELPE A (25, 50, 100 mg-kg™')24 h )5, KB
AR ARZXFUR AL BAG R AE, /N 583&3F H
R R IR
2.2 HhpsEfE

FAES A ZE B 4h 3 SW480 . HCT-116 Fi1 BTT 4
L 48 h J5, de K F Bk BE (1Cs, ) E 43 0
21.32,26.73, 76.53 pg-mlL™"; BJEIRAE B Hikk
FRAG I Hy, 40 MRS RP 2 KM /NI I, 56 7
KU KKEI , KB 6.25 mg-mL™ IR AKZEK B 5
SR AT A K 100, 200, 300 mg-kg ' JF
KZE B WG 2 #4 BTT 4014 T739 /)N B
e 6 d, T mAEERARR B B ER I/ NR A AE
WHRW BRI Z N AFLE MDA-MB-231 4ijif
THMEZEEAMEERA, 5. 10, 20 pmol -L™' (2
PUTRARZR AL FL I 40 24 h J§ MMP-2 &35 F
W, FEmHH p38 MAPK ., PI3K/Akt Fl NF-«B 45
BRA9GE , HE X ERK A INK JEim ™ . B
KRZ IR A FEAE Akt F1 GSK-38 & B 1k K F-, I
/> B-Catenin 11335, fEdF AFLIE MCF-7 41 i
BT B IR AR AR AL B PG 95K 5 A B I

HIT LSRR R T 2 — 25 BT . 2 A Rfk
H % WiDr 41 1C,, fE 531 41, 52 pmol - L™,
[ E m WiDr 2] S WiAn G2/M W5y, HAr—
SEMBURACE; SIS WiDr 4035 7743 5
125 64% F178% LA K% S Wifsirignim ' . SRk 2 mesi
W SRARER AR . LG 95K 2R L AR 2 A
BN 2 HepG2 . H522 I COLO205 4%k %5 HA5 )
HIVEFT; 37 S180 YR 40 LY BALB/ ¢ /)N BUBERI
SrRIAT 400 mg-kg T ELPEIRAZE, 200 mg-kg T HRA
AE/REA AT 200 mg - ke ™' SR ZBEIRICY, M I v
7 d, HoMIRBCRIKK IR A AR > JR A A IR
M > BV PG IR AR 2, H g 40 ) 32 ) & 64, 84% |
57.61% F139.22% ", S A LB, (e L HCC
AR/ N SE 3 TR I TE S 2 mg kg SRR,
XA L5y 53.90%
2.3 PRI

MIRAF I B EACEPE R ARZ IR AE A
BABGR RBEMHIER, J&3697 i B S SO A
FIIRIEAEZ Y. 1. 5, 10 pg-mL ™ LB PE I3
A FEAFH T] G HE L A(Con A) Fl LPS 5 S 9/ UM
JUE T A0 B KL 72 h AT s HEE
F 25 mg-kg T EIIARE A ATIE KO MERS AR K BT
TINHE], AL s> CD* Y /CDY R, U
T A58, [RIIHH] NF-«B 135 2 1 F 35 TFN-y
FIIP-10 4 32 3600 0 I A% R e B kO S
25 mg-kg ' EIRARE AJRIT T d, A LI A %
RN (DC) (RS, DEMT P ESZ IR T 40 S5 107 1
%, FERCER AR B ] >
2.4 HiEfEH

ELPEIRARZE . BV IR AR R AR &
TRy Xt TR TR AT T L 4 € 7 285 B o 1 3 2 A
BREA BRI E SR, MRS MEwRE, &
B3 AL A X N B AT B R U, BT AR R
X3 RS SRR L IR R Ak
PGSR AR EFSARER B %) HANE " PR P S
WO AT BR T (MRSA) A MRV, HUE S
BV R E . AALE VY IR REMIFARE B, MIC/
MBC {H 43 %] 32/64 . 128/256, 128/512 g * ml™",
[ i >R A Chequerboard J7 ik % 3 Fi b & ¥ 5 & It
PR R RPURICE, RSB ARRIK
Al FIPTRRE IR o JFIRARE A FI B X4
HETERT A MRSA b BA BRI RO, 544
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RGP RE P EAER, Hd S5pk-R R
PR 2 FH LA S i A B T, JF % MRSA it 24
PEBA AR o ) 40 6 8 RO DRk v 1 TR
RIT HARAIRE, 3-K AT AR IRE, RAEE AT
DA S50 o b 22 R W TS M, R IRIERAE A
Horh 325 IR AR A AR RS PR B RO L e Ah, TRR
il A o) 28 B TR M B R T
2.5 FpskmEEM

TIARSEEICY . BV IR R R A E 5K A N
R BE FAC FEEH U (10 71 30 pg-mL™") 5121
A& TR T D RE P i A P9 Bz RS R NO =
e RE (100 pg-mL™") DUIMAE N B2 F1 NO AE(R i 7
AR . IRAIKIEY (10 ~100 pg-mL™") A
MR A A kL ATk, SR EEAER T
SV LA L ;T E PE SR ACE (10 ~ 100 pwmol -L™") 3
B A N R A0 P R AN PN Ca® T e B, B
NO BRI T LANM, 305 & H BRI LT
B cOMP S8 P LA AF5K " o Yan 251 AN
ELPE R ACZE (10 ~ 100 wmol - L™") Ja3 35 P4 Bz 4 6 1tk
AR Jr 2N 5 R B s BkoR w5 90 61
ERK1/2 #1 MLC [9#5fR4L o

3 SR

ik, AR BN, A 2R
PR, FERUEAEDTR . PUMIR . S i &5 07 i 24
PR R 2. RV H R X IR K 25 B4R A 0 B 5 4
Z, BAMFAE— S, BiE, WTaAPHR—{
YNt E, EEEPTHEIFAR A ML
BARE; BRI FRE D, EEEHFARCER
BT . Hak, — AWt o 3 245 B AR T
PSR 7w, PLHIBESE BB =, i A i e e
SEFEDURANGCIE Jy i, Xof TG Be400 il s i A S A
FEEEL . PR, TERIEIANTE , R IPLEI TR Bk
DWRAFRR . WL, TELUE BB TAEF, JC
Ve S A Wy i T £ B 4 L 3 T v 11 25 PR
FHALH 9 45 BF 5T, R 95 A B Jeg 3t 7 ) i PR B4 5
Bt

S 3k
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