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Micro electrochemical mechanism of baicalin-metal complexes binding with
hepatoma SMMC-7721 cell DNA

TAN Xian, GUO Ming, GAO Xiao-yan
School of Science, Zhejiang Agricultural and Forestry University, Lin’ an 311300, China

Abstract: Objective The correlation of baicalin-metal (Y**, La®", and Ce®") complexes (BMC) anti-tumor activity and the
interactional ability of BMC binding with hepatoma SMMC-7721 cell DNA was investigated. Methods Hepatoma SMMC-7721
cells DNA was extracted as a target, cyclic voltammetry and AC impedance were utilized to study the interaction between BMC and
DNA, and the interaction mechanism between BMC and DNA was explored. Results BMC and hepatoma SMMC-7721 cell DNA
formed a non-electroactive supramolecular compounds through mixed-mode of electrostatic interaction, binding number m = 1,
binding constant Bgc = 1.27 x 10° L/mol, Bpc.y = 3.46 x 10° L/mol, Bpc.r, = 6.24 x 10° L/mol, and Ppc.ce = 7.29 x 10° L/mol. After BC
binding with metal ions, its ability of binding to DNA significantly enhanced, and the strength order: BC-Ce > BC-La > BC-Y > BC.
Conclusion The ability of BMC binding with DNA consists with its cytotoxicity. After BMC binding with SMMC-7721 cell DNA, it
could inhibit the cell proliferation and lead to the cell apoptosis, which illustrates the BMC exhibits an anti-tumor activity. The relevant
results have given a reference for the study on the new anti-tumor complexes of Chinese materia medica.
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G R 2% B 2 BMC 5 T 41 s DNA R AH B A
L B =B R 7 XL, B AR 2
YIRS
1 #8
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HYfF) DNA Rkl 0.1 g/L, —20 CH-1E%H
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A 6XLoading buffer FFEZEME 1 pL, &G BAE
T 1%5 ek L, H DNA Marker DL 2000 1/
FRUEAN 737 DUEE AT, ARGkl ta, 120 V iR
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IFAEIAL 7 b, LB R AR 2140 J5 1 MWCN
BT 80 mL R (HHIR-IIR 12 3) 1, =iEA
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BMC ¥l J5ik: HEL R, 7F CHI660C HAL
I BN FIAEIAMR 230 6% 1X 107" mol/L BMC
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Britton-Robinson (B-R, pH 5.4~8.0) ZZ#fy. 0.1
mol/L PBS (pH 5.4~8.0) ZZ ¥+ 0.1 mol/L Tris-HCI
(pH 5.4~8.0) ZZEirh R ekl i fd
FR SOV o ] ARSI 25 1, IR 2L 500
T pH RO HU B e A 5 ()5 e, B o B fF pH
KA1k, @7 BMC IR 75 v
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PR ZEAL N DNA H5ANFKREE BMC (A EAE
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PERE.
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W, AR R SESEIG R
3.2 BMC W FNITAEER
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Fig.1 Electrophoresis of SMMC-7721 cells for DNA extraction
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%1 AT[EIRE DNA 5 BMC #iEfERL%MERS
Table 1 Linear fitting of interactions between DNA and BMC at different concentration
wEY TitE r P22 N P
BC E,.=—0.363 0 C+290.809 7 0.9874 1.506 6 7 <0.001
BC-Ce E,.=-1.4842 C+154.206 5 0.9973 2.0518 7 <0.001
BC-La E,.=-1.044 0 C+204.045 6 0.9979 2.070 6 7 <0.001
BC-Y E,.=-0.506 8 C+159.936 8 0.9988 1.448 9 7 <0.001

A4, BMC A5G a] P2 A bk Jf g BMC 5
DNA FHEAER G, AR JRs s i35 I 2 T 1%,
HFf# DNA WREEIER, SIS S i) &, SO0
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Fig. 8 Effect of scanning rates on peak current
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F2 FHEEREMNIERRTZMBEOBEHE
Table 2 Fitting equations of effect of scanning rates on peak current
waEY TitE r PRt 22 N P
BC 1,,=0.180 2 v+42.788 6 0.993 8 2.0100 7 <<0.000 1
1,,=—0.3657 v—43.051 4 —0.998 0 1.970 0 7 <<0.000 1
BC-Ce 1,,=0.054 6 v+29.768 1 09718 1.326 6 7 <0.000 1
1,,=—0.248 4 v—41.029 6 —0.991 8 3.2198 7 <0.000 1
BC-La 1,;=0.111 4 v+29.927 1 0.993 6 1.2653 7 <0.000 1
1,,=-0.2847v—446.147 1 —0.993 9 3.1549 7 <<0.000 1
BC-Y 1,;=0.191 2 v+26.708 1 0.983 2 3.5537 7 <<0.000 1
1,,=—0.034 7v—43.703 1 —0.9915 4.549 4 7 <<0.000 1

gE IR, 34 J5 UG FLJRURT AU 10 e FRL YR B Bt
Eiipr PN (1R PER S REE SE /(B S Ry SRS
PESCR, YW BMC & BC 5 DNA MIEAEH G 1E
F-MWCN & 4ffi F A 2 1111 [T HL AW S B 9 22 KRR,
ATl 2 52 W B4 1
F# Laviron R, BMC J2 BC 5 DNA #H
HAEM J5 A5 F-MWCN &t it Al i W Bt 75 &
Langmuir W45, BP
_ nzeAl"tv _nFQv
" 4RT  A4RT
O=nFA; NGIAR 2 — ik PR e T AR (LA Fp
i), EERW, Jo R N AR R i R B A LA
AR B4 fE, RIS s R IR R 2 &
T RRRD A SKAF ne SEESAE 100 mV/s A
T I45 BMC 5 DNA AHEAE 5 1) Lo FNEETHIRR Ay,
KAFIA DNA J5 25 it V74 n=1, W
x3.

%3 BMC 5 DNA HEAEREI v AyKen
Table 3 I, Ay, and n of interactions between DNA and BMC

3.42 o FfkIE  d iR 40, DNA 5 BMC
M EAEH G R UETT 0 B s N, R4S Laviron g,
A A

5 g 2303RT
=L v
" anF ¢
FL T A R B e vl A U P,
- RT nFAE,,
tekmalel o) (- alga =g o= o095 503k7

1% TG 1, LL By X 1gv 1F KIS
—HZ, HELRERE o FEMIHEE A 5%
W 4. F4xFELE 2 KB, KZFINA DNA J5,
AL o I k3R A T W58 A0 . bl mT 4 W
BMC k& BC 5 DNA Sk A2 T — @ BIAHEAE,
HIER T —FheE s 8 o T &4, Af e
WP B BMC e BC iR FE/D, W IRt B
343 mMBHME *T BMC A& BC 5 DNA
HAERE AR BTR B S T &Y, TR S %
SCHRARIEP SR ST HAH B 6 m B 3L B 18 % BMC
J BC 5 DNA HJE4i &%) DNA-mBMC, HJJ:

DNA+mBMC=—DNA-mBMC

EW JAVITVN An/nC n
[DNA-mBMC]
BC 5.737 4.902 1.201 BT
[DNA][BMC]
BC-Ce 3.678 3.887 1.230 9l y
LR 1 : b5 , | FI |
BC.La 4,099 1,662 0.903 AR SCHRABOE T 3 1782, al#3 2] BMC
J= s ] S L A2 O I\
BC-Y 4.662 3.611 1.045 5 DNA {ERIRLRAS 5 20
F4 HPEMIEBMRIMEEABEHE
Table 4 Fitting equations of effect of scaning rates on peak potential
&Y yikid r bR 2E N P AE,/V a kys!
BC E,.=-0.086 2 1gv+0.229 5 —0.983 0 0.016 1 7 <0.000 1 0.113 027 1.17
BC-Ce E,.=—0.048 6 1gv+0.122 4 —0.996 7 0.003 9 7 <0.000 1 0.068 0.65 0.33
BC-La E,.=-0.04551gv+0.118 9 —0.983 8 0.008 3 7 <0.000 1 0.077 044  0.57
BC-Y E,.=—0.058 1 1gv+0.189 4 -0.992 7 0.007 1 7 <0.000 1 0.027 041  0.86
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P
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] 4 B it DNA RIRETERG 1 @ 1 AR Ry P
DAY IRAEICHER R IERTE, 5m 23 5A
1. 2 3, JEX L RIVERR ) 1/AL~1/Cayme m R
RN, LR IIRPR A 23 AR AL, oy A1 B
SRARY] 4 B IIAE m=1 I, AL, mex 55T
WA ERT, BRIt 4 Fi)nids) 5 DNA JEREL 0 1 5
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Fig. 9 Relationship between Ig [AL/(AL, ma—Al)] and IgCryic

%% 5 lg [Mp/(Mp, max_AIp)15 lgC'BMC 9&% HH ?x’ﬁ"]?ﬁlé‘ﬁﬁ
Table 5 Relationship curves of fitting equations between Ig [AL/(Al}, . —Aly)] and 1gCgyic

(REL] i r FriftZ2 N P m B/(L-mol ™)
BC Y=1.528 9X+6.443 3 0.997 1 0.014 8 6  <0.001 0.63 127X10°
BC-Y Y=1.6127X+6.736 9 0.996 9 0.016 0 6  <0.001 071  3.46X10°
BC-La Y=1.6727X+6.888 7 0.995 6 0.0199 6  <0.001 077  6.24X10°
BC-Ce Y=1.620 8 X+7.083 4 0.993 8 0.0229 6  <0.001 0.76  7.29X10°




* 3454 « fE%

Chinese Traditional and Herbal Drugs

F47% F19H 2016510 B

HYIAERTTSE. 3K S T4, BMC A BC 5 DNA
G55 T B R /ANIUF A Bee-ce™ Bre-La > Prc-y = Prce
4 g

BMC 7t F-MWCN & AR b [ At 7 o W
BRI 1 AN EE R 1 AN 2 0 v R e A
KN IMNFFE4 . SMMC-7721DNA J&, BMC
J% BC Fl DNA i LA FH T plc— Al His v
> T4 E ) DNA-BMC,  HI AR FE AT A 52 W B 761
(R ] 0 AR S N, T R TS N DNA W
A5 o A1 kg (197240, AT BRI 1] DNA 5 BMC
K BC #pszkAETHEAEN, @idiHIRE
DNA-BMC ) m=1, Ppc=127X10’ L/mol\ Bpc.y=
3.46X10° L/'mol. Ppc.ra=6.24%10° L/mol. Ppc.ce=
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