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Establishing quality evaluation of Marsdenia tenacissima based on combination of
virtual screening-component knockout-efficacy component index
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Abstract: Objective Considering the holistic characteristics of traditional Chinese medicine (TCM), a novel integrated strategy
combining virtual screening, component knockout, and the efficacy component index (ECI) was employed to screen for potential
quality markers (Q-Markers) of Marsdenia tenacissima and establish a novel clinical efficacy-oriented quality assessment method
based on the ECI. Methods Network pharmacology was first used to virtually screen for anti-tumor potential Q-Markers of M.
tenacissima. The accuracy of marker screening was then verified using the component knockout method in H22 tumor-bearing mice.
The contents of each identified marker in 30 batches of medicinal material were determined using HPLC-VWD-ELSD technology.
The growth inhibition rates of these markers against 22 types of cells were assessed, with HGC-27 and SMMC-7721 cells as in vitro
models. Finally, an ECI method based on potential Q-Marker content and efficacy value was established by integrating a custom weight
coefficient assignment method. Results The results identified tenacissosides G, H, and I as the anti-tumor Q-Markers of M. tenacissima,
collectively accounting for over 50% of the whole herb’s efficacy. The established ECI showed significant positive correlations with
the inhibition rates against HGC-27 and SMMC-7721 cells (correlation coefficients  of 0.747 and 0.884, respectively), indicating that

a higher ECI corresponds to stronger anti-tumor efficacy. Conclusion The integrated “virtual screening-component knockout-ECI”
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strategy established a novel quality assessment model for M. tenacissima, characterized as “quality assessment based on efficacy” and

“efficacy changes with quality variation”. This model addresses the dual attributes of holistic quality and clinical specificity in TCM,

providing a new approach for TCM quality evaluation.

Key words: virtual screening; component knockout; efficacy component index; Marsdenia tenacissima (Roxb.) Wight et Arn.;

tenacissosides G; tenacissosides H; tenacissosides I; quality assessment
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Fig.1 Researchstrategy for quality evaluation of M. fenacissima based on combination of virtual screening-component knockout-ECI
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Fig.2 Venn diagrams of targets for M. tenacissima in treating liver cancer and gastric cancer
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Fig. 4 PPI network of potential targets for M. tenacissima in treating liver cancer (A) and gastric cancer (B)
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Table 2 Binding energy of molecular docking between
potential Q-Markers and core targets

F KBRS 45 5 H H1RE/(keal mol )

W /EQ-Marker

STAT3 IL-6 EGFR
WXEEG -5.89 -6.56 -5.50
R BHH -5.05 -5.65 -5.00
ORI -5.75 ~7.69 -5.13
RSB -2.93 —5.40 —4.85
R HC -2.94 -5.22 -3.70
marsdenin -2.97 -5.09 —4.87

JEREH G-EGFR  JBKHET H-EGFR  Jl<BEF I-EGFR

FH‘J ( ":. {’wl » \
JERPELF G-IL-6 SIS H-IL-6 TR 1-IL-6
5% D e o O

] N >
Ao 0868 | S ;EJ
2 v :‘i‘v S & 18
' &»‘ L a ’\C \ . \@\. 4
Co \‘\ < A s

JEISETF H-STAT3

JHEF G-STAT3

3
i , </~;"«‘/ "’.\
HvALg ARl STl WY TANCR
<L X . \ . o~ / \7».
\ © ) _k \ ) \ <
" ; ) LI § I <‘4\';
& ) > 3 O

-

5 Q-Marker S0 R IHEATLLES R
Fig. 5 Visualization results of molecular docking between

Q-Markers and core targets

50 g, >IN 8 {5 70%ZEE MR EREL 3 Kk, BFK
1.5h, GIFREGR, MG, AETEREEE T8
222 FEBRAHIE] B 70% 0 A I B B
ARSI, X8 R TSR R B ICHE Q-

1001 104
© 80 Tﬁ 8
¥ o g 6
1&3 60 :@
40+ - j,%g“ 4

- =

207 £ 2

0 0

I-BER - R4 3-T4E Q-Marker 4H; 4-FERIRIUIA; 5-CTX 4. SHAAE: “P<0.01

Marker i) Hi I EHE S0 1 1) 3 25404, )
FHPH; C-850 4= fig B4 il & VUAH (i AT t i i i
£, FIRFNEAL Q-Marker 4 (B EEREEE G
(r=41.92min). EXEH H (r=51.83 min). &
FKHELF 1 ((r=54.02 min) KafF& 71 Q-Marker
(TR 5y, H RIS (] (R P o AN OB, DAk S A
YIRS USSR A (2l g . 3RA8 H AR 5 7%
TS .
2.2.3 Hy BEMFE/BRMEY BOEERE
[Rxt B E KA Hao 4HAW, HEATIEARARAR, sk
% 3 MAHE/K, 1500 r/min B0 5 min, J53FEW
A, A B ER KR B BRIRFE 21X 107 4>/mL,
40 H/NE, Z2 R 75% CBEH T, 8 R
5902 mL FAREER, S5 TR AL SR 20 d,
IEESY IR
224 FWSERGY KRG CBUB RN,
BENLA NWARRIZH . JE7E Q-Marker 2. 4 k720
TGRSR PHPEXT R, FH 8 W, IBTE Q-
Marker 204 H ig #H24T 45.00 g/kg 38 5 1 B & 11
WICHER I WG H. BXEH G, FAR40H
H ig #H24T 45.00 g/kg 1B FRETE Q-Marker
HMAITRI AR 53, 18 RESE U B H ig 45.00 g/kg 11
HOCHESE R, FHYEXTIRAAH ig 44F CTX 20
mg/kg. BRI ARH ig SRR, BRAGH
1R, L4575 14 d.
2.2.5 GO ANEIE A LRSS R R 2 TR
WR G, W&/ NRZ R, FFRERE,
FHEE /N R IR 2 R . B, AR R K ph
Ve SR M5 AR H Y, JEAREET 5K E
&2, WAXITEIMER MR, BAREUsT, R
LK 6.

P98 6 = 1 — 25 2 41 T Y9 ol /A TR 2 T Y 9 ol

51
soksk Rk T,-\ 41 =
" T
=
BT
gE ek
2 ]
0
2 3 4 5 1 2 3 4 5

**P<0.001, 7M.

1-model group; 2-remaining components group; 3-potential Q-Marker group; 4-crude extract group; 5S-CTX group. “P<0.01 **P<0.001 vs model group, same as Fig. 7.
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Fig. 6 Tumor inhibition rate, thymus index and spleen index of mice in each group (X s,n=38)



F8 B 20255108 $56% B208  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

* 7545«

PR e = 5 /I BRI T 4 /N R

i R = 1 /I G AR 8/ R B R

B 6 T UL, FA R4 2 Q-Marker 41 K% i<
T T DL AL 250 RT % v A R /N B P i i 4 £ 2 b
e, [FIEF, 305 far 9 N BB AL 2B — e
YER . Hod, FA4H . Q-Marker 2H A2 5% 42
HUPD A (498 253 0N 22.18% 31.87%- 62.92%,
PLAH Q-Marker St 88 414X i 0 1 F T IA 38 o< e
P EAR BN 50.65%
2.2.6 XFMEHAME T 5 SLRH TR IK
BYjE, WS/, %I ELISA GRS it B4,

80- 1007
*kk %01
604 ~
= T
] 2 o]
& 404 &
Q <407 T
= =)
= 20 i
2 207
0l

&7
Fig.7 Levels of IL-2, IL-6 and TNF-o in serum of mice in each group (Xxs,n=3)
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Table 3 Contents of tenacissoside I, H, and G in 30 batches of M. tenacissima samples

FER, JoR =5 30 % - JRE %
R KB H HBXRBEHG TR EXBETHH BXBEEG
SI 1.16 1.31 0.61 S16 1.00 0.56 0.31
) 2.92 2.08 1.42 S17 1.29 0.79 0.74
s3 1.30 0.89 0.52 SI8 1.54 0.83 0.44
sS4 2.59 1.95 1.35 S19 0.71 0.42 0.26
S5 1.66 1.32 0.93 S20 227 .13 0.51
S6 0.89 0.48 0.27 s21 2.17 0.67 0.40
S7 2.77 272 0.50 S22 1.79 1.32 0.38
S8 2.85 2.86 0.96 $23 2.25 1.19 0.31
S9 0.81 0.55 0.26 S24 1.81 1.24 0.51
S10 1.19 0.73 0.62 25 1.62 0.48 0.27
S11 1.88 1.57 0.71 S26 2.70 1.64 0.41
S12 2.97 1.52 0.22 S27 1.19 0.56 0.30
S13 3.58 0.89 0.54 S28 1.25 0.58 0.40
S14 2.85 0.86 0.52 $29 1.04 0.73 0.36
S15 1.68 1.05 0.45 S30 2.72 0.58 0.52
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G ¥ 1Cso fH, %M T AT FEAUE R KL
PT
ipT (D

i=1

Horb, wioN#EHE Q-Marker [IAUE Z%, PT N
W 7E Q-Marker [ 1/ICso, n NIEAE Q-Marker /M4,
W ARTH R A G 1L W H. ok
B G BT HGC-27 #ii 2 P E RE 5N
0.45. 0.31. 0.24; F}£T SMMC-7721 iﬁfﬂﬂ%JzEﬁﬂE
2B N 053, 0.24. 0.23, ECLIBEZE&TEbRE
Wik, WA (2).
Zn=100X (WTIX XTI+ WTHX XTH+WTG X XTG)
2
Zm AR A [R] 7= Hhu i G R 1) RUOBE B A 48 50, XTI XTH XTG
S HARERIE LR 1. Hy G i
2 LRTR, IS 3I5ET HGC-27 MR (118 5%
RN R R B AR (3): FTF SMMC-7721 1
HIZAIE S ECT WA (4):
Zn=100X(0.45 X XTI+ 0.31 X XTH+0.24 X XTG)
3)
Zn=100X(0.53 X XTI+0.24 X XTH+0.23 X XTG)
4
HARIR 2 MAXATCUE H, @R T
HRHEK, UL PR 245 280 FH B TR
1M B FT A (10388 5 Jie 1R Jo 52 A v S S v 00 3 O e
HH &R, A7 BT SRS 25 80
AR
2.6 WAL HEEAIIEIE
K MTT 092005 30 k38 5% i A & %)
HGC-27 J SMMC-7721 4 B {44 4 388 5 01 1] %
AT RAE, RIS 30 #LIESCHERE & 19 ECL, &5
B 4. K SPSS 24.0 B Afl, XH5EK 30 it
ISR ECIAH KA HGC-27 F2 SMMC-7721 4H
Ja ) 2 AT AR DG A, SR EOR, ANFEE
Hh 3B 2% BT HGC-27 K& SMMC-7721 4 A i) i
REXIRIP) ECL, ¥ BA B3 IEA X (P<0.001);
r I 0.757. 0.884. B ECI K, 244k 1 Ak
5, i B B A ST PR RN B A T DA T O g
1) B — B VR
3 it
T 24 o B R AR Y — BRI A 2
PR BRI 8, A% O 1) R R ] F- 4R AR AR
B2 b AR 25 2% —2H Q-Marker(2'-22), 3T Frd

Wi=

F4 30 #HLBEXBEAMAHIFIZE R ECI
Table 4 Inhibition rates and ECI of 30 batches of M.

tenacissima medicinal materials

o) MHZ/ % ECI
HGC-27 SMMC-7721  HGC-27 SMMC-7721

S1 65.87 66.48 1.07 2.23
S2 93.35 84.13 2.30 2.42
S3 64.28 47.85 0.99 0.62
S4 87.68 75.93 2.09 0.95
S5 68.71 66.21 1.38 1.54
S6 67.34 49.58 0.61 1.99
S7 91.28 77.76 221 2.23
S8 98.21 85.61 2.40 1.84
S9 69.33 36.04 0.60 1.24
S10  63.12 44 .81 0.91 0.73
Si1 71.33 37.29 1.50 1.04
S12 65.33 74.65 1.86 1.12
S13 85.69 79.87 2.01 0.54
S14  76.06 70.29 1.68 1.59
S15 66.58 52.56 1.19 1.40
S16 50.23 37.72 0.70 1.35
S17 84.33 48.85 1.00 1.55
S18 65.55 51.44 1.06 1.38
S19 4023 4238 0.51 1.04
S20 7125 68.59 1.49 1.92
S21 67.25 62.21 1.28 0.83
S22 67.34 47.98 1.30 0.89
S23 45.62 67.34 1.45 0.81
S24  49.89 61.41 1.32 1.70
S25 59.88 60.83 0.94 2.23
S26 81.29 70.71 1.82 2.42
S27 51.28 34.17 0.78 0.62
S28 59.12 4322 0.84 0.95
S29 56.89 40.97 0.78 1.54
S30 7028 69.59 1.53 1.99

3R Q-Marker FENLRGAERT AL LT HIN L7 5
AR ATSERR R e 24 LR SRS VRN 7. B
B T2 Q-Marker 34K K&fice, 1hoREIE4E
“COA—AA” I BT O SR, LG T R 2 A
Rtk 0T RUETEN AR R @S, FEIET R
HFEER SR E, SRR 2 BTN
CRMAE. MR MEEMEVE” )RR,

NI, ARSI SR W 2% 2438 7 70, ik
KEEEAE Q-Marker GHHET G, WXHEH H. 18
KIEH D, JEAERFEMEA LB AL AT T,
M 2B mlr 258, gk 15 R 256 R )
Q-Marker. % Q-Marker [IFIR S, S0E 1 B
JEIVEAE Q-Marker FE-T470 /88 f- 44 PN 24 50038 5%
TR P REAR 2 30 DT R T o X — SR kD 1 I 4% 2 3
BRI IE AL, SIERIE T AR 2
J% 73 U IF) A T A 5T Q-Marker, 84 1 PRI ISZ A
FRIr S B “ A —4” i),
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[FIIS AT FUAE A 0 R mT Al O T A 24
MH—4H Q-Marker MI2EAl I, &7 T ETBEAL
S AT S AEYE YR (), FE T ECL I8 G R
JREVEMAR R HALL “THEMB iz, 46
H € XBE RE7 5, OB G Hy LRI
HGC-27 & SMMC-7721 40 1Cso fELAENR, 1T
HOECHET Gy He I IOBCE R, HAp, BT
I MZRTTIRF IR, @S T BCl AR, 45%%4
MIERBET G Hy TH& =R ECL @il xR
PE M, BRAE T ECI SRR 24 2% 5 . 25 1EAH
5%, KRBT AN 0757, 0.884, Bl ECI K,
MLz G g S AN T = VA OB SN A =k G K
VSRS IR aa (N SIAE N

gr b, AHIE TR PR DL 128 - J5 7 s R - 5 ol
SHREO A B RN, W 2B AR R, AEIRFFZY
MIEA LA RGO T, 30k 7 TR IE G R4
2341 — 4 Q-Marker, H PA Al 7 7 PAIls
IRIIRCONZ ), BE TS i 5P
PR E), FET ECI FIE KRR S IPAA R, Hosid
ARSI AR U AR — A — AR R
SER T 2 VP AR — R AR B R R OGN
RS AR, ARSeEs LLE SR N E, Ak
2 VP A R L AR A T R
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