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A discussion on scientific connotation of synergistic effect of Astragali Radix and
Curcumae Rhizoma in enhancing anti-liver cancer effect based on traditional
Chinese medicine supramolecular
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Innovation Institute of Chinese Medicine and Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355,
China

Abstract: Objective Based on the supramolecular of traditional Chinese medicine (STCM) theory, this study systematically explored
the material basis of Huangqi (4stragali Radix)-Ezhu (Curcumae Rhizoma) (AC) herb pair for synergistic anti-liver cancer, aiming to
reveal the scientific connotation of its compatibility. Methods The STCM were separated by the centrifugation-dialysis method. The
particle size and morphology were characterized by dynamic light scattering (DLS) technology and transmission electron microscopy
(TEM), and the formation mechanism was analyzed by spectroscopic technology. The chemical composition was further analyzed by
liquid chromatography-mass spectrometry (LC-MS). Its anti-liver cancer activity in vitro was evaluated. Results The results showed
that STCM existed in both the AC co-decoction and the physically mixed solution, but the STCM in the co-decoction (AC-STCM) had
smaller particle size, more uniform distribution, and higher stability; its self-assembly process may be jointly driven by components
such as calycosin, formononetin, and demethoxycurcumin through hydrogen bonding and n-m stacking interactions. AC-STCM
exhibited significant inhibitory effects on HepG2 cells (P < 0.01), with its in vitro antitumor activity notably superior to that of the co-
decoction and the physically mixed STCM (Mix-STCM) (P < 0.01), while the co-decoction itself also showed better antitumor effects
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than the physical mixture (P < 0.01). Conclusion During the decoction process, AC herb pairs self-assemble through non-covalent

bonds to form a stable STCM system, which constitutes an important material basis for their synergistic anti-liver cancer effects. This

study is the first to explain the scientific connotation of AC for synergistic anti-liver cancer from the perspective of STCM, which

provides a theoretical basis and experimental basis for the modernization of the theory of compound compatibility of traditional Chinese

medicine.

Key words: supramolecules of traditional Chinese medicine; Astragali Radix; Curcumae Rhizoma; herb pairs; compatibility; material

basis; LC-MS; calycosin; formononetin; demethoxycurcumin; antitumor activity
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EX125DZH B+ K, 2 [E Ohaus AF]; F-
4700 #5564 Y66 EE T | Hitachi HT-7800 Y35 5
F R4, HAHSL/AF; Frontier FT-IR B4 4
WA, 3EE Perkin Elmer /A #]; Scientz-10N/A %174
TRV, THH Z MR AR A Milli-
Q Direct BYE4l7KHL, £ E Millipore A H]; Zetasier
Advance Series R £ (X, 92[E Malvern 22 & ; BB150
A CO, 4l A fE IR £5 7546 . Mul tiskan Sky High %4>
W KEEAR{X . Ultimate 3000-Q-Exactive B8 = Rk
AH-PU AT LM AR 45 543, S5E Thermo Fisher
Scientific A %]; TDZ5-WS H% & 48 [ 5 AT B 0
ML, R EHEA R A .
1.2

FIE (b5 23021327). A (iS5 22040108)
B0 B 2R R A B IRA R, SR FE
RFDEE R AR T R S e, WA TR KR
T W) R € 35 IS Astragalus membranaceus (Fisch.)
Bunge MM, AR NERIZHEHEMZERA
Curcuma phaeocaulis Val.[F)T/FHR 2

FREZRIL R (S S30390). EMTAS (iS5
SP132594, AN FiE 3 5000 ¥WH bifg
PR A R A R N HepG2 4114 H
ER 2 pe EHEAE)E; DMEM mpilsedt Gits
L100-500). MR L2 (PBS, b5 L205-500).
JHRER A (LS A300-100) 0 E #vL s A4 P Rl
HAMRAF; —HEILM (dimethyl sulfoxide,
DMSO, GC203002-100 mL) & H :IX ZE4E /R AW
RIEAHR AT ; BEMEE (methylthiazolyldiphenyl-
tetrazolium bromide, MTT, #t5 ST1537) I _LifF
B REMEARFRAF .
2 HESHR
2.1 STCM R LIS FAE
2.1.1 HIW (decoction, D) 4 FRELE . FHA
% 60g, ZEE NE KL, A 600 mL H4liK,
12 30 min, WIE/SEISEE 1 h, BTG
e, RIS 20E K RI (Astragali Radix single
decoction, A-D) FIFEAR BRI (Curcumae Rhizoma
single decoction, C-D), ##HTLRfF. K ik A-D.
C-D #%H8 2 1 1 By, 43 A H& B B AR ) 2/3 Fi
1/3 ARG 5], BI13 38 i -3 AR P 3R 5 W (Mix-
D). T EE-FEAR 2 1 1 LB, 2 BIFREGE E 40

g FIFEAR 20 g, A 600 mL #B4li/K, 2 30 min,
[FIRHEEN 1 h, HGE, B 35 i -3 AR & B (AC-
D). FTfSff i is it AR T 3, 13 2 HR T8
KHATARAE N J5 825256
2.1.2 BuitJivk A Graphpad Prism 9.5 3 {4k
TEESG T 54, WA LECRA ¢ L%, 24
8] LR R R R T 22 404, i — 2B W LR F
Dunnett- #56, MEELLX +5 FIR, P<0.05 FR
B REMEZE .
2.1.3 A, T IR RN LR B R TR A5 2
%  AC-D. Mix-D. A-D. C-D ¥EMH —EHFi
x5, Hi, AC-D B M, I Mix-D gl H
R, PEoNTE B R TT RE AR AE R A I 22 5
(Bl 1-a). BEAk, 4 Pl 3s SO0t B S T 18K
RN, REFAFLBREHEARRT, SR, HobEE
BAEAEB RHURILS, SRR T A ] A
A5 (B 1-b). ¥ EREETEERIN T8, HiF
5 FRERA B —%, H AC-D 5 Mix-D
BT HEERLEEEZES, M Mix-D HAMHEE5 A-D
YA C-D HAF R LB AR I Fr 1545 A — 5 (B
l-c M1 1o

RHE— B IGAE &R STCM IAFLE, X AC-
D. Mix-D. A-D 1 C-D ¥ DLS &5 % KO
FHEAT T EL AT

AC-D Mix-D AD C-D

C

C-D
E1 AC-D. Mix-D. A-D. C-D ZEEANXTRISNUE &
@) TIERUMKR (b) REFFHHIINEE (o)

Fig. 1 Appearance color of AC-D, Mix-D, A-D, and C-D
under natural light (a), Tyndall effect (b), and appearance

A-D

color of their lyophilized powders (c)
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®1 ZALRABE, WE. PDIFCHENM (X+s,n=6)
Table 1 Yield, particle size, PDI, and { potential of each

decoction group (X £ 5,7 =6)

i BE% Fi4% /nm PDI ¢ E AL /mV

AC-D 19291092  692.57+£38.85 0421021 -2246+1.22

Mix-D 19.23+1.06  889.70+£17.65" 0.6940.04™ -8.46+1.00"
A-D 25004164 1078.27£101.19™ 0.814£0.07" -6.27£1.10™
C-D  7.1440.66™ 538.03+2.80"  0.58+0.01" -15.70+1.17"

5 AC-D A% *P<0.05 **P<0.01.
*P<0.05 "P<0.01vs AC-D group.

2.1.4 DLS HARZ T & BORARAS S CHfr KR
TFE AR B LA, FEREEAL ) “ Size” UK
DE R i RVRLAR AN 22 73 BRI (polydispersity index,
PDD); {EREEAXI “Zeta” H30N I 5 C HLAT,
SPAT 3 IR, BUPIME . 4R IR, AC-D RiAREL Mix-
D kife/N (B 2-a f1R 1), ¢ BA{ERBLH EIL K
MARENE, HarscESS) (B 2-b IR s (H8E
B2, Mix-D fIkife. ¢ A SEASH S PR
RO LU R & A3 ) B AE R, $&on e BR
G AT RER KA A B AL

l
P—
J

10 100 1 000 -200 0 200
Fi4E/nm ¢ HWA/mV

E2 AC-D. Mix-D. A-D. C-D g9%iIfZ (a) K (AL (b)
Fig. 2 Particle size (a) and ¢ potential (b) of AC-D, Mix-D,
A-D, and C-D

2.1.5 S EOAAES T TEM W8 4% 1 A
PRFE S B THRZM A L, =i NEE 2~3 min
DAERIORII B P 1% BA R DU A T g7,
WMk E T =R TARTE. FeeTEE, B
BT TEM FHHTWEE, FRidgHR ML
TEIE . ERKRIL, AC-D HAELEAHN (2RERIE
YKk, Mix-D Fl A-D FA7AE KEA IR T AL
e, BEIHELARET AC-D MIES; 1 C-D iy
TEAERERIL G IRL (B 3), iXHER C-D E SN
KR PSR T BE R S B R .

3 AC-D. Mix-D. A-D. C-D g TEM
Fig.3 TEM of AC-D, Mix-D, A-D and C-D

DL g AR, SRR R R A A2
A R IS AR, Fo I AE R By TR (A LA
H, &R T —FIRER STCM R&E44. B,
¥ iR 4 FHEDR, LA 3 000 r/min (1 260X g) %%
HEC 30min, 4 HIEBAEALENTLE GEEAX 4
TFHRE 35000 HATIENTAEE, FrEH mlEr A
STCMI19-21],

2.2 STCM R RHIFRIE

22,1 STCM H$HL Ko, AR 2 1 1tk
B, FHREL40 g F120 g, HOA 600 mL 4K, &7
¥ 30 min, [BIRIEEC 1h, EHGERL, 15 AC-D, ¥
HPL 3000 r/min (1 260Xg) 353 B0 30 min,
W IS BAE FET S GRURTAER 2T & 3 5000 i3
ITIENTICEE, BT NIRRT - AR /T (AC-
STCM) . [FHE 15 K- ARRAH > T (Mix-
STCMD, &Hf ST IR (BRAER “2.1.17 TD.
¥ Mix-STCM i I b s J5 [ 1 h, e
Y)BNA Mix-hot 2043 .

2.2.2  STCM AN AN T 35 IR RGN R AE b v T8y
mENE ZEL-ENSEE, MIREH 4 A
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STCM(AC-STCM.Mix-STCM.A-STCM.C-STCM)
HHTRGERAE . EREIR, 4 HIFREEEIT T
R4 (AC-D. Mix-D. A-D. C-D) ¥JH AL,
Hrh AC-STCM R 2R3 5, B Mix-STCM Bl s
* (K 4-a. 5-a); 4 41 STCM ¥& ) S50 9 5 1)
TIRIRBNE, R R A YRR (EAHLE T AT
WA, JCE A FTRES, SN IX R i kL
B AN —, XAl B0 R o KR
B (E 4-by 5-b); #—5% 4 41 STCM &
PR E, SFRTA B AT 8T, KRB
R 1 RS SRS R R — 2 (B 4-
¢~ 5-0), FF HHAG GG AR AL RARF (R 2);
SR, FTH STCM 155 B E TR (& 1.
2), JRPHATRERAE B OISR bR 2 T AN R4y BA
T AR SR

2.2.3 DLS AR HT8 STCM [kife & CHfr gk
—3B%F STCM 1) DLS 25 Rk T xt thartir. 4 6-
a f1%% 2 flizn, 4 0 STCM HIRIAR I TIC W35 2
Al Ag T SRS R R o B 72, S8t
PR TAHIE TR N . SR80, 7EEBA IR,
AC-STCM 5H 4 3 AR BE E R, #on
HERmBAAR (B 6-b Mk 2). tboh, F4M C
L7 A1 PDI 4 34 5 B 4L AR 45— 2, Hh AC-STCM

a 3 b

AC-STCM Mix-STCM A-STCM  C-STCM AC-STCM Mix-STCM A-SCM C-STCM

C

A-STCM
B4 AC-STCM. Mix-STCM. A-STCM. C-STCM £ H
SRATHISNIAE (a). TIERIAR b) REFAFHEISN
REE (o)
Fig. 4 Appearance color of AC-STCM, Mix-STCM, A-
STCM, and C-STCM under natural light (a), Tyndall effect

(b), and appearance color of their lyophilized powders (c)

C-STCM

a ACD Mix-D A-D CD b ACD MixD AD C-D

AC-STCM Mix-STCM A-SCM C-STCM

AC-STCM Mix-STCM A-STCM  C-STCM

Mix-D A-D C-D

A-STCM

AC-D

AC-STCM  Mix-STCM
El5 RURES STCM HEBRAETIHINEBIILL (a).
TIERIMKIIEL () REEFHIRAERILL (o)

Fig.5 Comparison of appearance color under natural

C-STCM

light between decoction group and STCM group (a),
comparison of Tyndall effects (b), and comparison of

appearance color of their lyophilized powders (c)

&2 & STCMHMIBER. KE. PDIF (AL (X+s5,
n=206)
Table 2 Yield, particle size, PDI, and { potential of STCM
group (X +£s,n=6)

H BE% FifE/mm PDI i /mV

AC-STCM  9.77+0.44 281.07+13.11 0.30£0.08 -12.40£0.92

Mix-STCM  9.5440.37 280.07+6.38 0.63£0.02" —4.92+1.16"
A-STCM  11.75+0.82™ 295.60+5.96 0.50£0.04™ —4.9440.94"
C-STCM ~ 2.7440.27" 280.53+13.90 0.42+0.03 -17.20+0.69"

5 AC-STCM 4 tt%:: "P<<0.05 *"P<<0.01.

*P<0.05 **P<0.01 vs AC-STCM group.

1) PDI fH f A%, R B HRAR AT F N33 21 (3R 3).
ZEa DA ESE R AT IL, RS STCM R4 K /N
L, (HHEEMRHEAAE 2 R . UH A RIS A
F) AC-STCM,  HoRif-3 [ HiLfaf S 73 A 38— £
BN HRHRHE , SRR A RIRC AT 7 2T S B0 A
B 2 AR ) STCM &M,

2.2.4 % STCM FEfH) TEM M #t—Di@id
TEM M %2 4 41 STCM 351, K8l AC-STCM F %
PL 300 nm 7oA ASERIBRIEAEAE, 1 54EMT: 1M
Mix-STCM N EE £ L A-STCM A E, DAAKIN. ¥4
BERERZRAE, BAERHE, XWEHER
Gt R BB T STCM (B 7). %45
RE DLS 7r#rg R —8, kP uEse &R
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a
AC-STCM I
Mix-STCM I
A-STCM I l
C-STCM I I
1

100 10 000 —200 0 200
HifE/mm ¢ A /mV
& 6 AC-STCM, Mix-STCM, A-STCM, C-STCM K12
(a) R CEAL (b)
Fig. 6 Particle size (a) and  potential (b) of AC-STCM,
Mix-STCM, A-STCM, C-STCM

bﬁ
|
|

*®3 RLRLAS STCM AR VKR, (RAIELE (X £s,
n=206)
Table 3 Comparison of particle size and { potential

between decoction group and STCM group (X + S, n=06)

! KE4%/nm ¢ i A/mv
AC-D 692.57138.85 —22.4611.22
Mix-D 889.70+17.65 —8.4611.00
A-D 1078.27+101.19 —6.27+1.10
C-D 538.03£2.80 -15.70+1.17
AC-STCM 281.07+13.11™ -12.404+0.92*
Mix-STCM 280.07+6.38" -4.92+1.16"
A-STCM 295.60+5.96" —4.9410.94
C-STCM 280.53+13.90" —17.20£0.69

BRI LS 7 P<0.01.

**P<0.01 vs corresponding group decoction.
STCM S5 HFFIERIRIZ1E/H . AC-STCM it & Al
FHFIERAIAFF STCM 4584 7] 5y HoAS g 117t
Py EEt e Y AR TS
2.2.5 % STCM HEd2e e (fluorescence

~

® e

el

500 nm
AC-STCM Mix-STCM
i y - o
__— i
A-STCM C-STCM
7 AC-STCM. Mix-STCM. A-STCM #1 C-STCM Hj
TEM
Fig.7 TEM images of AC-STCM, Mix-STCM, A-STCM
and C-STCM

spectroscopy, FS) 7t N T iE—B i &R &
KAEHBHMSR:, FeAEHN STCM, KA AREE M E
TR, FTIFACER B 30 min, UK B K R E N
340nm, fEPK 360~600 nm HEATHHH, 45 5 WK
8o TEAH BRI T #- 2R b 1R R S o P A7 A —
SEZE S, Hoit AC-STCM 5 Mix-STCM 2 [8] (1) & 5
MEEEAFAEZE S, PRYEIRA IR R KA
MEHES:, M FEH WA
—— ACSTCM

= == Mix-STCM
= A-STCM

350 400 450 500 550 600

A/nm
8 AC-STCM. Mix-STCM. A-STCM #1 C-STCM Hj
WHEGE

Fig. 8 Fluorescence emission spectra of AC-STCM, Mix-
STCM, A-STCM and C-STCM

22.6 & STCM ¥ f [ 4040 kil 7% Cinfrared
spectroscopy, IR) Zr#fr  #4 “2.2.17 Tirh 133k
TR TR . SRR R TR AR 5065 ZR
{8 (KBr) JBAHFEE (4381 NaOH Tt &4,

FERG T8 5 KBr A1 NaOH VB &HFEE), #HATIER
JE BT BB SRS SR, REARE
4 000~400 cm™', #FATHHM, SR WE 9. AC-
STCM f£ 1042 cm™ &b F) C-O 4Rz H B B 41
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Mix—STw

AC-STCM

4000 3000 2000 1 000
viem™

9 AC-STCM FIl Mix-STCM HILISM LR
Fig. 9 Infrared spectrum of AC-STCM and Mix-STCM

., 456 O-H 4R 3377 em™! 4] 3351 cm™!
IR T 26cm™!, $ER C-O--H BVE B, Mk
TEAE F H 285 F2 & o (AP Al B2, X m]
fEJfe AC-STCM &5 tfa e i R Z AR MIEF 2 —.
sbAk, C-H 4RI H 2 930 cm™ 4] m i ks 5
%2938 em™!, REWREAAAEBUKA AR, A5
FIRIHERUE 'R, 5] C-H S 7= 0 Am
A . RIESEIRENH 1 623 em ! MK BB B &
1616ecm™, 208 7em™, HENATEEHE T o-n HEFRRAE
FE58R, o THEPIE R, BT % ERE, A
M-S EIRSIE T SUFE, RH#E AC-STCM
(T ANRFAE W SO AT 5 RN, G 3 B2 20 el o v i
NEEZHE, HTHEWPEERERE, XifE—
BEREAREGHEET TS5 T AHEEREIFE
BT REE I STCM 2544122241, ¢ |, AC-STCM fE
CLAMRFIE R SO PR B AR AR A 3 7R T S /KA
5 m-m HEARSE IR A TR 7R A e FR
D

2.2.7  ZLAMGIEIGIE AC-STCM A i b A BRI %
B B O SCHRIE L3 2 Ml S S
IR AL AW e E 1) STCMI2Y, &5 & A sz b
AC-STCM DUTE 2 HN EE R FI5E A, HENE
BRI H AP TR R B R SEM . NRIIEZ
ik, @I NaOH Bk R a8, R
ZEAMGIE ST AL R BT S AC-STCM [HARALHEAT 2047,
IR ST H 2T s mmes2e), g5 5L (|
100 7R, AC-NaOH FfAh7E 3 000~3 700 cm!
O-H 45 ¥R s W g v 2 F o 35 H 20 0%, $eom
NaOH HIBR PR A IR 1 ik R 2 A2 e )
AEkehig, B PHNET AC-STCM 1R KRR Ak
T AR E4E R

AC-STcm /“‘\/VW

AC-STCM-
NaOH
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Fig. 10 Infrared spectra of AC-STCM and after hydrogen
bond disruption AC-STCM-NaOH
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AL . SRR, In#bHE S, Mix-STCM [1)%¢
S L P ) AC-STCM FEil [y, HoRHH
HARAT RIS SR, R Mix-STCM Jil
#WJEH M AC-STCM FEIE &S, {H Mix-STCM £
G R R EIE S AC-STCM E A, K
HAEHFHEAR GRS EM (B 1), XaJRER
BT STCM (2B il B LA ) 22 3R Bl 3, (H AT
& S S A R I (R H AT O B AR AR R ()
[B) 23 A% 58 R IR Fe Mgk e p= A B R

2.2.9 STCM FEMEPEAT X STCM 7E 7 d N HIHKE
75 CHRAIRMT T MW, 45 5 R BURLAZ FE I ] 35 2
DA FEREEERSE N, M0 C A AR A (& 12-a.

Mix-STCM

- = = = Mix-STCM-hot
------- AC-STCM

350 400 450 500 550 600

A/nm
11 AC-STCM. Mix-STCM AR hn#RB4IEER & Mix-
STCM-hot BRI % 51

Fig. 11 Fluorescence emission spectra of AC-STCM, Mix-
STCM, and heated physically mixed (Mix-STCM-hot)
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M STCM HIRI{ZZEML (a) FOCEBAIZL (b) (X £s,n=3)
Fig. 12 Particle size changes (a) and { potential changes
(b) of AC-STCM, Mix-STCM, A-STCM, and C-STCM
within 7d (X +s,n=3)
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FYIMK. B, #2754 STCM B2 %,
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5%A; BEFER SpL. FRES&AF: ESI M5 51U,
IEEFHIZEHE 3.5kV, 7B FHiEHE-3.2kV,
EBME WAL 320 C, —ZAlHEEER 20 40, 60¢eV,
KA =G 4 MS-ddMS?, 43 il 3 1 & AR RN
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Fig. 13 Total ion flow diagrams of AC-STCM (a) and Mix-
STCM (b)
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Fig. 14 Secondary mass spectrum of main components

%4 AC-STCM FL5M4ARK
Table 4 AC-STCM component composition

fx/min B Kl TR BRET (mz)

891 BERMME MK EET 447.13,285.07,270.05

11.96 THifEH W BT 431.25,269.08

12.82 F3 7 W EET 285.07,270.05

16.99 HERTT K IFET 785.09, 147.00

16.14 TRER K BT 267.07,252.04,223.04

20.10 KEBHI A AT 94152

18.60 MEMHELERE A AFT 316.29,217.86,173.87,129.88
20.70 £HE TR AET 369.22,167.07

2R JURL RS 2 R R W 0 (P 9D, TR 5K
AR B HEE N5 AR

HAEFEERR, AC-STCM HA4E M) STCM 45
My Resd I 23 (M HEZL 5 IR A AR, (ks ik
A E 4E. Bl AC-STCM kg 2 i A2 85 i 1
B BRI X R, DR REW, TR

Mix-STCM
LR
X AR %
KEBFI
TR
R
B
PERTEE
BT
3 4 3
AT VT AR %
E 15 AC-STCM #1 Mix-STCM = & F /L 5 B Xt IE
HEFRELER

Fig. 15 Comparison of relative peak areas of main
components in AC-STCM and Mix-STCM
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PRI B TR A, TR T A B S
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WA (5000 DNHAL/AL), BiIF 24 h 5 A A
F R EWE (0. 1. 5. 10, 15, 20mg/mL) ) AC-
D. Mix-D. AC-STCM. Mix-STCM, X4 In AR
TAYIMRE TR, RN E IR CREMAD,
AbEE 24 h, AEEERFLINN MTT B (A &K
fE5 0.5mg/mL), 37 CHFHE 4h; % Bid, A 100
uL DMSO 4 1L, {8 FHBEARCNE 570 nm b1
WG (4 {8, THHEAMBAER.

MPAFTE R = (4 25— A w2)/(A ww— A wz)

iR (R 5) BIR, LitsE STCM 4k & Rl
Y, B BRI R SR AR 60 B [ A B R
A, PR AN ARG TERTHAROTHAE
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242 YIMOgh ARG ESEE K HepG2 2N AT
T 6 fLMRH, (e FRIEEEE 12h, BN
FE 2l G FEIR 2] 90% M) 43 AN 0+ 5+ 10+ 15, 205
25 mg/mL W& 25 TR MG 3 24 h, FHEEY
kL, ZRFREEE, st gngRas
ISR (K 16) &R, AC-STCM Xt HepG2 #iJfl B
AR ERIEIER, HEREREHCH.
2.4.3 0 RIR A S0 A S B T RRSE TS

AC-STCM
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#5 AC-D. Mix-D. AC-STCM. Mix-STCM %t HepG2 AfaTEERAZM (X+s,n=3)
Table 5 Effects of AC-D, Mix-D, AC-STCM, and Mix-STCM on viability of HepG2 cells (X + s, 7 =3)

5 AT/ %
0 mg'mL™! 1 mg'mL™! 5 mg'mL™! 10 mg'mL™! 15 mg'mL™! 20 mg'mL"!
AC-D 100.0010.02 96.22+1.98 87.891+2.80 69.661+2.54 51.2440.46 21.75+1.89
Mix-D 100.0010.03 97.84+2.54 95.77£3.91# 84.24+1.44% 71.5140.19% 52.87+1.00%
AC-STCM 100.00£0.06 92.58+2.77 69.60+2.52% 54.58+2.75% 25.52+3.67% 1.51£0.19%
Mix-STCM 100.0010.04 95.84+2.54 83.77+3.91™ 64.24+1.44™ 46.21+531" 17.01£3.53"

5 AC-D 4L #P<0.01; 5 AC-STCM #lLLE:: “P<0.01.
#P <0.01 vs AC-D group; “P <0.01 vs AC-STCM group.

0 mg-mL™! 5 mg-mL™! 10 mg'mL™!
15 mgmL™! 20 mg'mL™! 25 mg'mL™!

Bl 16 AC-STCM &@ELE
Fig. 16 AC-STCM crystal violet staining

HepG2 AR T 6 FLARH, M1 8 st R kg 97
12h, ZAIEmELE EIEE] 90%H, f#H 200 uL #3k
¥R, H PBS iEMEE Bk 04 0.5. 1.0 mg/mL
FI& 2985953, H% 0. 24, 48, 72 h IFHIEIE.
SRABMEBEH Image T B AFHT RPREIAR ST 5F
THERPRITR %,

I FE 2 = (So—Sn)/So
So N 0 h SRR, SvoN N h N FARRER (N=
24, 48. 72)

¥ HepG2 A5 I EFI T 6 FLARH (BEFL 500
A, FFAEMGEE S, A 04 0.5, 1.0 mg/mL
(RS 2GR IR IE AR B % 14d, WINEEE 3 REHEZ
BrgRds . BRGNS, FE ARG, 4% P
TE G dh iR, (AL RS R Y g R
e B T R S B AR R S B i — 2P R B, AC-STCM
AT W] HepG2 4 S5t 68 (Bl 17-
a. bFIFE 6),

g5 BT, BRI B AT B B
JEAEA, H AC-STCM ] e/t AC-D KIEFUITE
TR OCEEY TR . X — R 2B ATL A R
SRR L AR TR R AR
3 it

B4 STCM 2= AN A e, HE R 2

0 mg-mL™!

0.5 mgmL™!

17 AC-STCM KY[ERALSER (a) FORITRSCEE ()
Fig. 17 Clonogenic assay (a) and scratch assay (b) of AC-
STCM

36 AC-STCM 3} HepG2 ZHARITFEZRAIFN (X +5,n=3)
Table 6 Effect of AC-STCM on migration rate of HepG2
cells (X ts,n=3)

T 7% 2 /0
i3 TEHE/%
0 mg'mL™! 0.5 mg-mL"™! 1.0 mg'mL™!
24 h 28.50+1.15 21.72£1.48" 17.18£2.28"
48 h 49.98+2.45 39.68+0.28™ 29.85+3.88""

72h 60.881+3.31 49.28+1.98"  41.42+3.33"

51l 0 mgmL ' A : 7 P<0.01,

**P <0.01 vs 0 mg'mL"! group at the same time.
XitE HaiRAN . CHARRAAEZ R 257,
SR R B2 R P eSS B 1 L%
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