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Abstract: There are abundant resources of traditional Chinese medicine in China, and it is found that the
effective components of traditional Chinese medicine contain functional groups that are easy to coordinate with
metal ions, such as amino, carboxyl and hydroxyl, which can complex with transition metal ions to derive new
compounds. These traditional Chinese medicine metal complexes often exhibit unique properties and functions
compared with their corresponding monomers, providing a new path for new drug development. Based on the
formation principle of metal complexes with traditional Chinese medicine and the common coordination metal
ions, in this review, the effective components in traditional Chinese medicine are roughly divided into
anthraquinone, alkaloid, flavone, coumarin, amino acids and polysaccharide compounds, so as to provide new
ideas for the discovery of new traditional Chinese medicine, and provide scientific basis for the modernization and

internationalization of traditional Chinese medicine.
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Table 1 Biological activities of metal complexes with traditional Chinese medicine
Compound Active ingredient Matrix structure Ton Biological activity Ref.
Flavonoids Quercetin Fe’", Cu®’, Zn*", Ni*', Anti-oxidant [22-24]
Co™, Mn*", Mo®", Sn**  Antibacterial
Anti-tumor
Morin hydrate e, Cu*', Zn*, V¥ Anti-diabetic [25,26]
OH
O I Anti-dyslipidemia
Hom "2 O OH Anti-oxidant
HO Anti-tumor
Naringenin Cu*’ Anti-oxidant [27]
Antibacterial
DNA cleavage
Chrysin OH B Ge*', V¥, Ga’*, Cu™ Anti-oxidant [26,28,29]
o @ 2 Anti-tumor
HO T Vo7 N
1
&
g
Baicalin Cce*', La*, Y*', Ni*', Anti-tumor [30-32]
Co*', Cu**
oH
Curcumin o 9 Fe** Anti-oxidation [33-35]
MeO S Z . . .
‘ T8 4 O Anti-Alzheimer's disease
MeO Anti-tumor
Anti-bacterial
Anti-viral
Anti-atherosclerosis
Anthraquinone ~ Emodin SH 9 OH Ca™', Mg”', Fe"', Zn™", Anti-tumor [36-38]
OQO Cu*', Mn*", Co** Antibacterial
Hie” % Y~ ToH Anti-oxi
3 nti-oxidant
DNA cleavage effects
Aloe-emodin GH o o Mg®*, Cu**, Zn*", Fe*’,  Anti-oxidant [39]
Fe**, Mn*" Antibacterial
HOHzC O$O Anti-tumor
[e]
Plumbagin o OH cu”, Y, La*, Sm™, Anti-tumor [40,41]
0 S Gd3+, Dy3+
I (Ed
o]
Alizarin complexone o HOTO Fe** Anti-tumor [42]
dihydrate Sy
CLOE
O OH [e]
Alkaloids 8-Hydroxyquinoline a1 P, Sm* Eu*" Tb*", Anti-tumor [43-45]
> Ho™ El"“, Dy“, Gd*
=
Liriodenine 3 A 2 Mn*, Co*', Fe*", Zn®,  Anti-tumor [46,47]
fo IN7 AV, Pt Inhibit topoisomerase |
12 (e}
11 9
Beta-carboline 3— 6 Ru*', P Induces autophagy and [43,48]
Ny A NG apoptosis of tumor cells
H
Papaverine AU, R0, V* Anti-tumor [49]
Oxoisoaporphine " Ru*, Rh*", Ir*", Os™, Anti-tumor [50]
alkaloids Ja1p 1 Pt’, Pd™*
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Continued
Compound Active ingredient Matrix structure Ion Biological activity Ref.
Coumarin Coumarin m'? cu”, ce*, Zrt Anti-tumor [51,52]
0720 R Anti-bacterial
1
R=COOH,NH,,0H Anti-oxidant
Enzyme inhibition
Dihydroxy coumarin O Zr* Anti-tumor [53]
OH OH
OGO
0725007 0
Amide coumarin R1\N SR Sm*™, Tb*", Eu*", Dy** Anti-tumor [54]
L.
1
0,20 7.0
L
(o]
N
R7 DR,
Amino acids Arginine NH 9 Co™ Anti-tumor 55
¢ H NJ\N/S\/%OH B3
H NH,
Taurine Ho P 2 Mg* Antiarrhythmic [56]
S,
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A g 7.
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R MAELE T 4 e i3k H 2R T B L 1a), I3 i
TR S AV ER AR AR o BeAh, Bl R B AR B
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A 38 B ADL T 2 18 Tk 8 A AR P 3k A% 5 3 xR
ASA9 PRI TAE B R R . ok, SRS R I B M & -
&R & R #4250, 29 #ig PR, A
EAER NI ARSI AW 2= -5 I & Y 2 UL R
()3 P, T e BE R 4 AR 0% 4 AR B % s S R
6 9 9 O B L e AL R 8 AR R AR
Yo - WK, BRI IF S & )8
B RBCAL . W E R EH 1,3-Z 450, 1A
AA MR MUA N ER I A A RSB E T
255 /1. Ozbolat 55 "W L R Bk T 5 2 F o
() p- — WA 45 K BC AL, BT BT & P06 ECV304 41 i
F YU B M B 1 B 5 T 22 B R [RIBal
i ELISA A B HC G WA FH T N 45 1 ) Ha e 4 e
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(T 24 P FE e 24 0 A v . X T RE R IR A S S
Mn™ JE B BC & 5, BEA Mn™ — 28 B2k B8 T 1% 12 1%
TR N B A0, T B o 20 B X 2 25 1 R R FH 26
32 ERAXKEY BEEBAESWE P 1-0H,
8-OH f19-C=0 A LA 5 & J8 & T R A FLAL ML, Li %P
BT K R - A, WAE T KRR E
9-C=0 M 1-OH S5 4R BCAL, AL A i i 75 5 g 441 it
GO/G 1 J BEL AN T2 I HE B B ) P i Pk 7E 40 i
BB, ZE AR B EE, 5 RER
AHLG, ZELA VIR S M 4E i & (HepG2.HeLa\MCF-7,
B16 & MDA-MB-231) [ IC, {H e T 413 5. 1%
HEYN MRS, FAKE T E 2, IR SR
UL GO/G T HIPH I AJH T . X SEHA A IS 1 T
FIES ORI AR B VBRI S, A RN A
X3 M E A B ABERIEN, IFHRIRZ M &
WL B R PLAA RE D B T O AR, ATRER BT SRR
HEHERE T (Fe* Mg .Cu®) B A7 5 74 1 #h
TEF, H5m 7 HECAAR S hie B B ERE M.

33 MBS AEWIUE—FEE AP
B, 15 2 T 245 s A RIS VE o AR AE, R R 11
AL EAE, HERBARAKES . ERRA
PR, AR RS 4 S T A AN T R i A A T AT A
AT S, A AR R EE L A Y | B- I RS A MR | g
WK S A W 8- 2 R IR R AR WIS, # T LA S & )R
THATHEC A - DA 8-F2 B bk AE Wil oy 51, LA ~F 1
TG AR, G5 R ) 1-N AT 8-OH BEMS A Y It ik 3k — 25
5&RBE &G, TR A ARG ERMREEEN LR
B &4, 1 B RT3 — 20 R e & s 14 AR R
B, Zhang 25D 8-F2 L MR AT A= ) A5 KB (Schiff
base of 8-hydroxyquinoline derivative, SHQL) N /& 5
ZnCL BC A 19 3 SHQL-Zn BC & 4, K F % KL iz R 3 18
J HE 6 SHQL-Zn L & Wi AT B T 21T 5, 45 R R
B, SHQL-Zn HAT BT AR @ ME A AE s . il
MTT 3% & BLiZ B & 9 5 SHQL bt , 2L 6} fil 788 4 i
SYSY A1 SW480 H A7 B BH 1 1y 38 5 41 1) 4/ FH , 1 % 1E
W B L O2 $38 B 400 1) FH D00 A 6T 5 55, A% B HE X P g
AR U IR B . AN, F R RIS X
FAHPN, FLA YR R 20 #E . Chen 551
AT 3R AR 8- B E MRS R (G, Dy, Br') Bt
G W), BT BEL7404 144 40 41 i 25 14 S 360 R B, 5 i
BIBCAR KA L, 3 FhC & 4 2 T L S5 35 08 O 10 4 it 7 4

IC,, 8 AT i 3] nmol L &84 .

34 BEEEEUEY FHIERFLMAEWR -FUXK
Bt oML R A BERZ 1) RARAG AW, B Pt i B
PUH PUEAL PR EZ B AEYEEThRE . R RS
B B ORI I SR U . X PR
SEREAE G R RE Y B R R 0 s e AT AR
REME, TE L SR R, 45 5N 2 (10 W SR ) T 1
BRENEIR T B, TS T 48 E 1 1 HUE R
M, Zhu 26015 1 T F S R AT AR S A0 SE 2 R 4R
(1) B &9, 815715 1,10-3E 2 R Ec 44 b i 2 AN &R 1
A &R ECAR A1 1 N-COOH R 1 LA & 14 -NH, &
JEFAHE, ¥ R B BC & PO AE B 77 TH 2R 2
TP . IXARC G A AN E DL SR B ) Al 7 30 2K
FNH LAT79S 4 M f) 38 5, I LA e 4 i v 7 308 3% 1%
S LA795 M T, X LA795 J 41 i R B 2 9t
b JRg 5 1, S 2 ) LA795 iR ) AR K (P < 0.05),
I BB T R R R 1R T T . T AR AR AR S
TR H TR P, XM A RATAEY S (D)
e & 4 BA T R NIRRT I 1. R LR
— P E SR, FER - 6 R T A B BH
F2JE, Shinde SR T & K 4 R - AV S 1E I
J8 DNA (ct-DNA) Z [ A HAE H, 45 R BoR, H5iFE
e A b, 258 2 2 R -4TC & 90 5 ct-DNA AH H 4 A ]
BT R OER, XA 54 AL S0 A LR L
SRR AL I 5 AT ) OB A R

3.5 SEBRELKEY ZIHMREEMENKEAFLE,
[F] B B A -NH, fI-COOH WUE fell, & T 5 & BB 1
FRBC AW Zhu S0 KR RE B A B0 -2 R - B
We & ) AR B8 T B A, ol I 24 ) 2 A AR IR L- 3
P — A T A5 420 D I 375 o 06 R FEE ot 2 T AR AE S 2R
VIR EE RO AR T B T A, SR B T R
FRHC & J5 o] R SE A R T HLARIR I . Li %5 D4R R
N A 5 R AL A B T R - BRI A 4, 5 L ko
SRR RS T KBRS, 38 RE RSN K L &, e b i ik 45
2y A WS 0FRER . 5 4h, Li%EP R Liu 54
BT RS R -5 &), R AR LR 1 a- B 2 L a- R
T T 55 i Ak e (] 5 8 8 - (0 T A7 A FH T g 28 17 i
P ER H AR, H R TG TR A L R A LA, (7S
PLBC AP0 AS49 Jiti fes 4 i PR e ik 96 28R B S TR
AR

3.6 ZHEXRKEY JEA KA ZHEIA A
B A SN R, TR s A A KR
PR, R BH I BT, 5 5888 7% R &
Yo X FRECALVE FH BT DA SR 22 0 0 P BEAK 24 PR T, 3
o HAE W I o Jia I 5T R B, 3K 2S5 B
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(I1D) JE B RTTC 4 40 LU 3 B8 22 i oAk B B 4 1) 2 TR
P71 SR E e ()RR [ E E A . IX T BB RN A )
(T BRI 5 T 20 K PR AR e PR AE PR BE, AT 42 /&
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ol LG R Bk D 78 71, B PRI A R 1 B 1M BRARD TR
BooE, HIRAHEMA R RN . 1XRWEE AP0 LA
B — A 08 FRA 7870, S R ) R R A .
Li S5V RS B b S U 2 0 (P1), S5 R R S N &
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B AR A, X B R R AT RE S A5 S I
24 i ) UYL i R R A I FRLASE PRI A K
4 RESHE

SRE T (VBB 5rh da pLa ik (2
My AR BB TR LA, TESR R YT AR A
AR LA N 70 3K — SR S 2 AR AL A
BrE T R AR TR RS, AL T AR G 2GR 9T ROR
Az e, (R R e IR 2 ERFEFME AR . © &8
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