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Abstract: Objective To analyze and predict the quality markers (Q-Markers) of Mujingye (Viticis Negundo Folium, VNF) standard
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decoction based on characteristic chromatogram, network pharmacology, and quantitative analysis, and to construct a multi-
dimensional quality evaluation system for VNF standard decoction. Methods UPLC was used to establish the characteristic
chromatogram of VNF standard decoction. The chromatographic conditions were as follows: Cortecs Cis column (100 mm <2.1 mm,
2.7 um); the mobile phase consisted of acetonitrile (A) and 0.1% phosphoric acid (B), using gradient elution (0—9 min, 3%—16% A,
9—21 min, 16%—20% A; 21—22 min, 20%—65% A; 22—23 min, 65% A; 23—29 min, 65%—95% A); the detection wavelength
was 270 nm; the column temperature was 35 ‘C; the flow rate was 0.3 mL/min; and the injection volume was 2 pL. Network
pharmacology was employed to obtain the key targets and key pathways of candidate Q-Markers, and the “candidate Q-Marker-key
target-key pathway” network was constructed. Quantitative analysis was performed on the candidate Q-Markers of VNF to clarify the
rules of quantity transfer of candidate Q-Markers from decoction pieces to standard decoction. Results The characteristic
chromatogram of VNF standard decoction was established, and nine characteristic peaks were marked. Among them, four
chromatographic peaks (peaks 1, 3, 5, and 8) were identified by reference substances as p-hydroxybenzoic acid, isoorientin, isovitexin,
and apigenin-7-O-B-D-glucuronide (AG). Network pharmacology analysis revealed that p-hydroxybenzoic acid, isoorientin, isovitexin,
and AG in VNF standard decoction could act on key targets such as matrix metalloproteinase 2 (MMP2), v-Rel avian
reticuloendotheliosis virus oncogene homolog A(RELA), and histone deacetylase 1 (HDAC1), and regulate key pathways including
cellular senescence, advanced glycation end products-receptor for advanced glycation end products (AGE-RAGE) signaling pathway,
and phosphatidylinositol 3-kinase-protein kinase B (PI3K-Akt) signaling pathway to exert therapeutic effects against bronchitis.
Quantitative analysis of these four components showed that their average contents in 15 batches of VNF standard decoction were 18.98,
9.13,4.72, 1.64 mgl/g, respectively, while their average contents in the decoction pieces were 4.98, 11.44, 2.38, 2.60 mg/g, respectively.
The average transfer rates from decoction pieces to standard decoction were 118.83%, 24.61%, 54.75%, 19.81%, respectively. p-
Hydroxybenzoic acid, isoorientin, isovitexin, and AG were preliminarily identified as the Q-Markers of VNF for treating bronchitis.
Conclusion The established quality evaluation method is accurate and reliable, with uniform and stable quantity transfer. Combined
with the Q-Markers screened by network pharmacology, it can provide a basis for the quality control of VNF standard decoction and
support for the subsequent elucidation of the mechanism of action of its pharmacodynamic material basis.

Key words: Viticis Negundo Folium; standard decoction; characteristic chromatogram; network pharmacology; multi-dimensional
quality characterization technology; quantity transfer; p-hydroxybenzoic acid; isoorientin; isovitexin; apigenin-7-O-f-D-glucuronide;
Q-Marker
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scbdd.com/) . Metascape 7tk &5 (https://metascape.
org/)+ Cytoscape 3.10.0 # {1+ Swiss Target Prediction
B (https:// swisstargetprediction.ch/)+ Autodock
1.5.7 %A% PyMOL 3.0.3 #fF
2.6 HFEEIEMR
2.6.1 ik A Cortecs Cig (100 mm X
2.1mm, 2.7 pm) #; WBIAHN LIE-0.1%BE KT



* 6346 «

PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16

W, B FEBERR : 0~9 min, 3%~16%Z. & : 9~21 min,
16%~20%Z.fi ; 21~22 min, 20%~65%Z.Ji; 22~
23 min, 65%ZfifE: 23~29 min, 65%~95%Z fi;
f g K 270 nm, AEHE 35 C; AR E 0.3
mL/min; FEAEFR 2 pl.

2,62 ZMIERESE %R “2.27 f“24” BURT)
s o ) A A IR AR T 7 AR T YRR ) R
W, BRI 1, s IR R, #RiA T3
o4 Mg, WS CRERE S RERE, 2
FEIRI B A VRS, BRI, dEARE 5 RN
ZIE (S

2,63 AEEFEHLEE WU IR bR E ) A6 T
VA, #%IE“2.6.17 BT (il SR A LR 6 I,

1

oo

3
| s
A
1 314
7
0 4 8 12 16 20 24 28
t/min

IR BRI 3-RELHE: S-R4LIE: 8-AG.
1-p-hydroxybenzoic acid; 3-isorientin; 5-isovitexin; 8-AG.
E1 BEMBRIER (A RERMREZTH®RRER
(B) B9 HPLC

Fig.1 HPLC chromatograms of mixed reference substance
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Folium (VNF) (B)
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Fig.2 Overlaid chromatograms of standard decoction of VNF
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Fig. 6 Venn diagram of core targets
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M (100, HA g G Rt fkr 2 RELA- 41
& MMP2-AG X414, 15 774579-8.88 keal/mol
(1 keal=4.184 kI), 5=y HDACI-X 252K R
SHEH A, 159 N—5.26 keal/mol. FCAE-SZ RS54 1)

REG RO, WRBARE, BAERRTREME K.
HI 4 Mk Q-Marker Al 4 AMZODHE SR A
AEL2)/NF=5.00 keal/mol, FKBA{FIE Q-Marker 514
ORI HAA RIFIIESGRE ST, I H A IR -
1% Q-Marker A Geid I i O SUTE SRV RIBIT
RIERFEVER -

2.8 HFHIMHEIE Q-Marker BIEE S

2.8.1  @ilkRME [ “2.6.17 TiF

2.82 AMETEHERFELE  BOSRIERFER . F4ti
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Fig.9 Heat map of molecular docking binding energies
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Fig. 10 Visualization of optimal molecular docking conformations

. FZEE. AG MERMIERE, AR
JoT B T RV B 0 R AR, IR “2.6.17 TR
TSR UG FEN E , DABERE BEONREARFR (XD, 1
AR ME RIS (YD, SlbaEdize, 2174
PERENE, THEAT 4 AR BBt B A 77 78 3 70 R xt
FRILRHTER Y=12 041 995.00 X—20 015.53, R*=
1.000 0, Z&MESEE] 0.085~1.127 pg; F4HH v=
8 769 984.99 X—5 155.30, R?=0.999 9, kit
0.006~0.239 ng; FZEHELF Y=8 098 485.76 X+
55640.69, R?=0.9995, £kt 0.007~0.662 pg:
AG Y=7 113 034.30 X+8 446.06, R>=1.0000, %

PEYEH] 0.001~1.180 pgs 45 RFRIAXTHRFIRHER
I, RIEEE. AG FFEED I 0.085~
1.127. 0.006~0.239. 0.007~0.662 0.001~1.180 pg
HIEmAE RIFMZEERR.

2.83 HEEFEALS BRI AR i R R
IR (VA EEEFIE 6 X, w3k Bk 4 4>
HOr T AR 15 RSD fH, iH5ERIN 3
AR, RALRE . REEH . AG IEMFR K] RSD
H 5N 0.15%- 0.82%. 1.31%- 0.88%, &5 FK
A ARG B R AT

2.84 RIS HOHC 4 A [R] IR v
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DAV AAR (VA), 2 RITFECHE R 04 24 4.
6. 12. 24h, %M “2.6.17 Wi FOiEL&M:, FEZER
B 2 uL HEREI R , TS B R A TR P ik 4 A
R A W THI AR RSD {EAK KA 0.52%+1.43%-1.33%-
1.57%, &5 FR W PHRFIFRAIE 24 h RS M R AT .
285 FEEMLE  HUE UL IR bR v
Tk (VA), FAT 6 1, Ty 0.2 g, FEEMTE, %
B “2.27 TR 7 A i AT, R S TR
BT 2 uL, #5IE “2.6.17 THT O SRR
€, HEAFE| EIA 4 MRl E 73 801 RSD {EK
YN 0.97%- 0.69%- 0.93%. 0.71%, F W% J7ikE
HHERIT

2.8.6 IAEREICRRESE BN 4 FRERRR S
BRI HEA TR TR (V4), FRELO0.1 g, #
WRRE, AT 6 4, BMFEMIIA 100% 1% HE
T “2.27 TUR J7 kM & AR s, o s IR

A St A BORT G R I VR 4% 2 uL, TN VBRAH
A, M T AR FE v BEINARE [ 28, 45 B0t gt R
IR, S4tife. RZERE. AG BRI
FKO 5N 103.40%- 99.16%- 100.44%. 97.61%, RSD
1B 5358 1.28%- 0.95%- 0.89%. 0.89%, 5 F% 1]
2T IRER S AT

2.8.7  HEIRIHFE BRSO CE R R AR 7 ) 2 TR I &
EALB T BRI ROR Bbr 13 770 1 A 3K
T, HERR “2.6.17 TN i A HEERE b, THEIK
FrAbRAEZ A, 4 DN FRPR IS B R R R,
SERNE 2. WL, WRIERHR. FIEE. F
HHIE . AG TR A -PrifEiz 1 2 (8] ()P 32 55 7 2R Ay
N 118.83%- 24.61%- 54.75%- 19.81%, 15 fit4t
R PR H B R IME N 26.00%. FERS R IIEX £ 35,
T B 3K B8 1 53 7R AR - B e 71 2 TR R 3 32 22 R
FaE

x2 HEMHPERERSIEREEEERR

Table 2 Content of indicator components in VNF and their quantity value transfer relationship

- HEE NPEEER R/ (mg-g ") FHBR/ REAEY/ (ngg") HBF/ RHMH/ (mgg") B¥F/  AG(mgg!) HBZH/
Tw o EERA % W RREER % W RERA % WY RREBR %

\'2! 30.42 7.09 36.88 158.29 29.85 17.57 1790 4.45 5.57 38.04 3.35 2.16 19.64
V2 27.03 6.64 32.04 130.34 16.34 10.97 18.14  4.65 8.31 48.36 4.84 3.77 21.04
V3 29.06 5.15 20.76 117.09 14.97 10.53 20.44 1.90 3.58 54.83 531 3.17 17.33
V4 28.41 6.55 30.39 131.74  16.09 10.84 19.15 4.65 8.18 50.02 4.77 3.72 22.17
V5 27.70 2.32 7.94 94.93 9.24 6.29 18.87 1.92 4.14 59.73 1.64 1.24 20.91
V6 28.28 1.89 11.28 168.46 9.64 8.32 24 .42 1.79 3.91 61.67 222 2.16 27.53
\% 26.98 1.90 10.41 148.00 10.02 7.83 21.09 1.72 3.39 53.06 229 2.45 28.82
V8 17.81 1.43 10.55 131.40 1.14 2.25 3534 049 1.74 62.73 0.22 0.65 52.99
V9 27.68 2.28 9.08 109.97 9.21 6.28 18.87 1.89 4.12 60.28 1.10 1.23 30.79
V10 2698 5.85 18.50 85.34 17.96 12.72 19.11 2.11 4.12 52.63 224 0.43 5.18
V11 29.03 6.48 22.80 102.13 9.20 11.96 37.72 1.99 4.17 60.74 1.73 1.46 24.56
V12 2523 7.04 20.87 74.83 9.99 9.44 2384 274 5.67 5226 0.82 0.31 9.69
V13 25.30 7.43 19.43 66.14 10.55 9.35 2242 2.06 5.62 6893 4.56 0.45 2.50
Vi4 2143 3.21 19.39 129.36 4.56 5.71 26.84 1.67 3.92 50.19  2.09 1.19 12.21
V15 18.71 2.00 14.37 134.43 2.84 6.83 45.01 1.72 4.39 4783 1.80 0.18 1.84
X +5S 2600+ 4.48+ 18.98+ 118.83%+ 11.44+ 9.13+ 2461+ 238+ 472+ 5475+ 260+ 1.64% 1981+

3.70 2.30 8.50 28.80 6.80 3.50 8.00 1.20 1.70 7.40 1.50 1.20 12.60
3 g FHEE S5 3R R R DS, RGP
3.1 ETF Q-Marker HIHFIMETT XS BRI AT S KA ELE FIHLE

WHBZAR

AHEFLL Q-Marker B NTE'T, B4 GHF
fIE B TS G e oM R SRR FE R . 20 B . S IR
AG 4 FifasE ] %% Q-Marker. 7E A I,
GEE R P HL 2R 5 001 X AT, P R A AR

TR R AR VRIENEERRE . A S
A IR IR BERRAE AR R GO, E A
Tk FERE I J o R 2R L S ME S IR S A
FORARRE R OCBE IR BN N 35 . 75 I 2% 24 B 22 i e 49
IS BEHE N 5o @B, MMP2. MDM2.
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CDK2 . CDK4 . CASP9. PARPl1. HDACI .
SERPINEI. NOS3. RELA. 4l PI3K-Akt 5
TIE L AGE-RAGE {55l CF CEkicdi 5
SCRE RTINS VA R o

AGE-RAGE {5 ‘5@ I FH0E 7] 75 I T KR
P, BETBOE RELA, JF EIRGER T MMP2 A
SERPINE1 [{3%iE, [RII #i]  fe B — S R A il
(endothelial nitric oxide synthase, eNOS) MG,
SERINJRSTE SE N B DR baG S 2 4 BRU-14),

PI3K-Akt {555 18 & 13 B s A AE SCUVE R
+oroctt, — 7 s BRI R T E A,
ERPUE T E AR, W CASPY A3
ARLARF @A, SEUZIEEEZ B R4
TIFEWA RAsERT R AR08, B —J7 1, Akt ] E
2 B R A 25 4 B T ERE . MDM2 /0 p53 [5%
BN T, KBRS BUR p53-p21 B, T
CDK2 1 CDK4 i LA ] T S04 fa STt
T EAE AT BRSO bR g R N 3
R,

TN — HY il fH 8 I A Oy W AR Y
(senescence-associated secretory phenotype, SASP)
FEOR B RAEA BT, phid 7252 3] PARPL
HDAC1 [P $%: PARP1 215 it S % B % R
(deoxyribonucleic acid, DNA) Hifi1E&E A% 1--
kB (nuclear factor-xB, NF-«kB) FJ¥#E2123, 1fi
HDAC1 N385 2 WA A8 6 5 M G €005 45 6 0 %8
i R ) e 331220, SL[RITEOR SASP 28, T pifg itk
JOEROBIERIF. BB MR R 1% Sl e
PEEPIAE R, (HHIERIEE E 1 Al A 1 %
40 155, 2 X% RELA 5 PI3K-Akt i@, W]
REAE FB 70 MEVE PR B PR R AL B SV R 2 518
PEJORE I AERF -

Zi b, IXULRE U T Rl S AN
FRHRAE I Z%, SEREHESCUE R AR S
T YERE LA F RIS WL B R B
WK FRRER R . F2i i, R, AG4 D
3% Q-Marker B75 FISZ % KSR . PPI %
PERE B R I 4 ANHE 55 (MMP2.RELA . SERPINEL |
HDAC1) #E477> 7x5#%, 45iREH 4 Mrik Q-
Marker 1 4 M2 IS HA RIFIGE G,
531 JE T SR O3 -HE R AR B R AT AT I o BE AT
L R Z B E . ZHREATLR . 2@k
i SR rh 244 AR

3.2 HFIMHFREZT Q-Marker IS EEIBIR

DA 1HE 32 77 8 A 20 1 7% % I & B AE X £ 3
NIERFRE, 15 A IRIHbR AR 2 7R b 0] 2 2
WHER, FLrHir. FHIHTFE. AG MEBF S
HITEIZEN, SR E FIRI7E X £3s,
F B P £ (bR U R A B I 3 — 1, & T
RO .. o, RIS KR IFERE R ik
168.46%, #AKN 66.14%, PEaNER, HEM R N
A 225 5 R () T IR A &5 6 A i A7 T 400 PR B
W, FR s R IE S URAE R 4 AL s A
[EEptecy= 0/ Canl

XoF 8 O R R AE AR ot b R R DL 2 A 3 AR
B 2 PO AR AE A5 75 SR AR AR & e FE
A TR IR R M S R T MU 2 7 P 2 BB R K 4
JH 48 W) B iy 5 R ) 5 e, R AR TV B
PRI 25 5 75 0 2 B 0K HR IR I A J T B8 A5 0 N3
IR, SEEAENMERT 100%. R, SRR
DR AR, HATeisid S 4. mka
$H % J5 oy TG S5 55 A AR 502 a0 T B 07 2
T B PR SR AT I 25 5 A e,

HER A2 2R . ] T2 80 & S 508
i, IRHLE A 2 A LI 2 0, 7R
EESEEEZ MNP mEE . STy
EX RPN AR, %] FEERA
WE RS E, RARINFER RPN 1145
R P 2 % e Al AR A U RT B Sy ) 8 5 O HE TR 11 Ty
PRI G A A AR RIS AT AR

TERIE M E SRR R b, =il T RE S 86
X} PR IR FH R AR PR B4, 9T B RS AR o
AR b 1R 52 PR TR) CAn [R] 5 R A i 22 S S 8
BIE RIS [ 253 RE, REMFEEA—,
A SRR R ). IAh, SEIG s /MABR R
Ny R SRR A A, BUREARER M2,
AT ARt OO B e w22, AR % it
AR R SRR Bk & i FE T Ak B e T
2 FBIEFTAYOT R SR — 20k, DA R X )
Jo B S B AR ) — . AR I NI
T3 Uk T R A B B Ry, AR AR -
Vi) - 750 ol s A R P D, e A JFL DG R 23 1Y
BEARLIE, RIEbsEZTINY e, A
7)) 6 Aok R 1 O A B R B B A K M 3R AL S %
3.3 Q-Marker B F RN 54

AFFLL Q-Marker FJRNF S NIES, X 4
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FHRFIE AR AT R B HIE . FRIERRESS IR B IR, XT
BRAERHR ., F2ifitr. RAHE . AG 75 15 #LFE
an PRERLH, BT ARE, SJ7EFRER S
PR e e A, LS A IR A R A
B2 LRy, 56 Q-Marker A VS ATl

IR B B SRR Ry, X EE R o X
BAWZEWAEIETE. HTTRkIE, SR 2R
BABZERPRAERE, T RE R IR & 2R
&, AR H ARG AP SCUE RAE 5 2
53 o [V B RS B 73 AT LA Ik 75 28 0 AH 26 2 R 1)
FIERIEYOSCAEER . B0, At n] e
WHZ A7 B2 #H2C - 2 (nuclear factor erythroid 2-
related factor 2, Nrf2) FIMLEZL 2041 18 2% PR
AAL NG N Toll A£524K 4 I NFxB {55
S MAPK BB RIETTRIEM, a3 BRI
p38 MAPK. c-Jun ZFE AR i (c-Jun N-terminal
kinase, JNK) FI4HHU4ME 5 573 (extracellular
signal-regulated kinase, ERK) [MBEERIL/KF; TE4E
SRR A AT IE R A PISK B Akt 8 % 1) FE i
PR A0 YT 98 R Je B 8-291 S 2 B RE W 2 0
MAPK {5 5@ 5 p-JNK F1 p-p38 HIBERRIL, I
DICRNERH O1 J O3 BIARZIEALBO, T 200 %6
SERMN. BFFERE, AG 7] L/ 4 4 i K711
FEAEB,

A T GG B SCHR I 38 3k X 286 245 21 2 ] 435
B EIR o v VR T SO RAHGEE R, 6 T
XA A BRI/ T—5 keal/mol, M43 JZ THI SCRE AR
73R RO EAE R ATAT M, DA 25k S R ) A2
WEHE, T 2 Q-Marker A 25U JE I o R AR HEZ 7
(A AL BB AR AN, LA b 4 o B o3 7% AR 5 BT
BARALIBRGTE, PTSEILZG M B0 R, FFE AL
i SR ER . ZRE UL B REE R, YRR R
R, s, FHIE . AG #iE I
AR AEZ T AE Q-Marker, JN3E T 308 RIEM
IR FRUEZ I BFIETE Q-Marker FrifE BT H 4L
(RS
34 MRERMESESRE

AHEFCLNRHIE S S i, I H 4 Mgk
g, FRIE IS 2% 24 B 2 o AT 5 SCHRE )P SR
HXRE RN, 468 588 RYIP il
BN RS i 7Bl [ £ = v S el I (EREA 51 = 2
fAE—ERR, AfE8 TIERN R,

A6 39 5 7 FRD 7 24 S S8 T e i AP 118 56 10 2 Ak
Z Lo FRHEEIEALBE R S R A Ry, i I
FESEBR bt DA B m A i nr 2 B AR T 2
RIS E EhRAE, BT FETCVEHE R R
PEZH 7Y, AR P el B T e A Vi 1 1k
P ERE R4S Q-Marker ¥ IR RE. 5 SR FEALL
FINAHE A Y, SEREERe R, 1E
SRR B A ) RO R E R ZE Tk , DA IE kb
FIARIER R

P A IR E 2 AR R 1. 482
BEAPRN 5 SCHRARE BRI AL T - -l
RISGIR, B A A PN SR SR BE Ry AR 25 25
JRRETRIABIH BT BEE B R BRI
TSR T EE S K, SRS R RG22
LT, WO R AR R N IR AR HEAE .
AT Q-Marker & {0 i Y 2 bRHEZ 7RI 1/
BrEs MARZIIIRAE . TR R R IR E 1A
JREE L ZHAT AL, TRER Z IR 2 MR 1 —
Bk 1

Jei B AUL IR /N - e - Rt A 3 gk TR
&, BRI/ MARIRHE BB . Q-Marker ]
BTN TR B DU AR L JEH T hiafk
% B R AR BT Ad R, JF i 2 HR BRI R
SRR, BTS2 DR JE A SRR B
brE, NITHES)SEYG S A AR b [0 A7 B 0 2
BA RO . AW TURERD B 2R B R A HoK
RS IE R, T4l REAT € U247 5 BR
Pk, SRSt DY R E AN [R5, DL5E

EREIENER.
4 ZEip
AT I TR R . 4% 24 T 220 5 5

ERENIITYE, BL Q-Marker JR A5 S, #1151
EXFRIERHIR. FEERE. B4R, AG TIE
R B ] B SR R AN B Q-Marker, A
AL R BV RS . FIR, AR TR
TR IR T SCRUE RIZ R R I R AR
FAMLA, AR EZE R S PR R R
ZEEH . R AG ATREETE T MMP2,
RELA. SERPINE1. HDAC1 Z5:¥ ik 520 40 i 35
. PI3K-Akt. EB 4 BH/& YL 465 50 % LLRIESC S
ERIEM, RIERMAE M —E MBS, BT
AR R AT A S AR PR e R i, IR
FRERR T S TC 7 RURLRIE Fe A A S 4
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