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Abstract: Objective To initially analyze and determine the levels of potential quality Markers (Q-Markers) in four medicinal parts
(spikes, stems, leaves, and roots) of Prunella vulgaris based on fingerprinting, network pharmacology, and molecular docking
techniques. Methods Fingerprint profiles of the spikes, stems, leaves, and roots of P. vulgaris were established for eight different

origins. The common and non-common peaks in the fingerprints of different parts were identified. To predict Q-Markers of P,
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vulgaris, similarity analysis, principal component analysis (PCA), TOPSIS analysis, and orthogonal partial least squares
discriminant analysis (OPLS-DA) were employed, utilizing network pharmacology. Additionally, quantitative analysis was
conducted to provide a comprehensive quality evaluation. Results A total of 17 common peaks were identified in the spikes
of eight batches of P. vulgaris, 22 in the stems, 21 in the leaves, and 16 in the roots. Peaks 5, 11, 12, 13, 14, 16, and 20 were
identified as caffeic acid, rutin, hyperoside, isoquercitrin, salviaflaside, rosmarinic acid, and luteolin, respectively. Caffeic acid
and rosmarinic acid were present in all four parts, with similarity values exceeding 0.97 within the same medicinal part, while
the fingerprints of different medicinal parts showed significant differences. Network pharmacology screening identified 14 core
targets, including PTGS2 and EGFR. Gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) pathway
analysis revealed involvement in protein polysaccharides in cancer, COVID-19, lipid metabolism, and atherosclerosis. A
“component-target-pathway” network diagram was developed. For molecular docking, 14 core targets and two components were
chosen. The results indicated that the components exhibited strong binding properties with the proteins. Conclusion The
established fingerprinting method is both accurate and reliable. Combined with network pharmacology and molecular docking
technology, it predicted the activity of two potential Q-Markers in the four medicinal parts of P. vulgaris. This study provides a
theoretical foundation for the comprehensive quality evaluation of P. vulgaris and the exploration of new medicinal parts.

Key words: Prunella vulgaris L.; fingerprinting; caffeic acid; rutin; hyperoside; isoquercitrin; salviaflaside; rosmarinic acid; luteolin;

principal component analysis; TOPSIS; quality evaluation
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Table 1 Source of P. vulgaris samples
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reference chromatogram of P, vulgaris roots; H- overlaid chromatograms of P. vulgaris roots.
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Table 3 PCA eigenvalues and variance contribution rates

of P. vulgaris samples from different parts
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1 8.281 28.554 28.554
2 6.287 21.680 50.235
3 3.799 13.100 63.335
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5 2.356 8.124 80.303
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S2 0.195 0.073 0.273 J20.200 0.040 0.167
S3  0.191 0.073 0.276 J3 0.197 0.054 0.215
S4 0.202 0.032 0.135 J4 0.204 0.028 0.122
S5 0.195 0.070 0.263 J5 0.192 0.065 0.253
S6  0.199 0.052 0.206 J6  0.192 0.058 0.232
S7 0.195 0.057 0.225 J7 0.197 0.058 0.228
S8 0.197 0.069 0.260 J8 0.195 0.059 0.232
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YS 0.202 0.026 0.114 G5 0.188 0.065 0.257
Y6 0.163 0.111 0.405 G6 0.193 0.062 0.243
Y7 0.194 0.046 0.191 G7 0.186 0.100 0.350
Y8 0.178 0.096 0.350 G8 0.200 0.034 0.146
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x5 UWABRUESHTREE
Table 5 Node degree of 14 core targets

F5 5 JEMH
1 PTGS2 54
2 EGFR 54
3 MMP9 54
4 STAT3 54
5 CASP3 49
6 1L4 48
7 TLR4 48
8 PPARG 47
9 CCL2 47
10 1.2 46
11 ESR1 39
12 ERBB2 39
13 MAOA 23
14 AR 21
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Table 6 Molecular docking results of components with key

targets
ER é%ﬁﬁf/(kc‘fﬂ:mol’z
UNEERR IR AEIR
PTGS2 (PDB: 5F19) -7.1 =72
EGFR (PDB: 3G5Y) =59 -7.4
MMP9 (PDB: 6ESM) -7.9 -9.4
STAT3 (PDB: 6NJS) —6.1 -7.2
CASP3 (PDB: 5IBP) =55 -7.5
IL4 (PDB: 4YDY) —6.2 -7.0
TLR4 (PDB: 2762) —6.1 —6.5
PPARG (PDB: 9F7W) —6.4 =72
CCL2 (PDB: 7S00) -53 —6.7
IL2 (PDB: 8SOZ) -5.8 =73
ESR1 (PDB: 7UJO) —6.6 -6.9
ERBB2 (PDB: 1IMFG) =53 —6.2
MAOA (PDB: 6EZZ) -6.4 -7.6
AR (PDB: 8E1A) =72 -7.0
A
C
E

A-REFFTRS MMP9 1) 3D &5& 1% B-IIHER S MMP9 (1) 3D 454

245 FEEERKE B “2.4.27 TR IREAXIE A
W, i “2.1.17 Ttk RIS 6 Yk, 1S
WE R R A 2% A7 FR VG THI AR RSD 40 AN 0.74%
0.35%.

24.6 HEEMIAE BEME S3 RS, AT
H14% 6 MR AL 1% “2.1.17 TSN 2,
A PR R R 2% A IR Joit 73 25 RSD 73 70N 0.57%
0.52%.

247 FEMEAL  BALE S3 itk il T 0.
2. 4. 8. 12, 24h#% “2.1.17 Witk e, wnmdk
PR 5 kI A FRIETHI AN RSD 0518 1.2% 1.0%.
2.4.8  NFEREICER LS R 2 AR Ol IR
0.25g, L 64y, 43N 0.1 mL i iREZ A 0.581
mg/mL FUIIEERR G RE S A 1.1 mL FiEIREEN
1.174 mg/mL F) 2K 1% B 6 B8 A, KIR “2.1.3”
WU i & A va i, % “2.1.17 TR i &4
MSE o WNHERR . 2RIk A WP 35 I0AE R W 2R 2 il R
99.17%- 99.21%, RSD 43514 1.7%- 1.3%.

4% C-Ri%EHIRS MAOA ) 3D 456 1% D-RiERIRS CASP3 1Y

3D #EMER; E-IEFRS EGFR [ 3D 555, F-RIAEHRS IL2 113D FaiR.
A- 3D binding conformation of rosmarinic acid and MMP9; B-3D binding conformation of caffeic acid and MMP9; C-3D binding conformation of

rosmarinic acid and MAOA; D is the 3D binding conformation of rosmarinic acid and CASP3; E-3D binding conformation of rosmarinic acid and EGFR;

F-3D binding conformation of rosmarinic acid and 1L2.

E 12 EREEMRSSXEELOIRER

Fig. 12 Docking results of active ingredients in P. vulgaris key targets



« 1874 « PER 202638 B57% B5H  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5
F=7 EAEARESZMSER
Table 7 Regression equations and linear ranges
D%y Ltk A TT R R? L6 Hl /g
Wi R Y=32.634 X+1.498 7 0.999 9 0.61~19.40
HRIEHR Y=18.148 X+7.287 5 0.999 9 7.33~234.80

249

RARPE R & B E 8 HEE AL HAF A

ZERYAEE. Bk, B

LN K (VS

A7 H h P R R 0K I A IR 1) N e A R LR 8.

AL HERR BT & 5 H0N 0.01%~0.08%, ik
HRN 0.13%~1.41%. B YS F1 G7 #bik4sh, H
RIEMBIERR S EWMEG (PEZ ) 2025 4
FRAMET 0.20% M ER, HZ, - AR T8
B TR SESMAITRE (B 13), MR
N> AR > 25 >l ROk IR AR > i > 2K >,

TR A R (T AT R ABAL

2.4.10 TOPSIS 73t BT VPN Fabsddr v oE, #h
KA R 24 (RSD) ki 2 AR & v 1
PR, Z5RILER 9. MRIEIIHER . RRIEAERAL
HeE R, UbsEIe 3o R H DPS 3 it 47
TOPSIS Zr#frt71, B AL HA# (S1~S8). 2= (J1~J8).
M (Y1~I8). R (G1~J8) M4 R WFE 10,

*8 EHRERE. Z. ARG 2 MEBERERIHENES

Table 8 Determination results of content of two phenolic acid components in spikes, stems, leaves, and roots of P. vulgaris

a5 UNHEER/% RIEERR/% | s IR/ % RIEERR%| S WIHEER/% IEFEER/% | dE IR/ % IKIEER/ %
S1 0.0200 05110 |11 0.0170 04146 |Y1 0.0170 04150 |Gl 0.0265 12324
S2 0.0319  0.6927 |12 0.0189 03824 [Y2 00411 14194 |G2 0.0195 03327
S3 0.0196 12674 |13 0.0131 08703 |Y3 0.0239 14092 |G3 0.0190 05812
S4 0.0101 03948 |14 0.0122 05251 |Y4 0.0169 03502 |G4 0.0121  0.4643
S5 0.0158 03734 |I5 0.0226 12032 |Y5 0.0127  0.1290 |G5 0.0295  1.1918
S6 0.0142 02071 |i6 0.0371  0.7449 |Y6 0.0798 09081 |G6 0.0241  0.9637
S7 0.0159 02858 |17 0.0238 04316 |Y7 0.0266  0.4399 |G7 0.0217  0.1751
S8 00161 10236 |18 0.0127  1.0290 |v8 0.0197  0.6783 |G8 0.0127 08618
SEME 0.0179 05945 [FF3AME 00197 07001 |FP¥MA 0.0297  0.7186 [TF¥JE 00206  0.7254
0.057 N 16]
< 0.041 1] T T T .
fﬁ 0.03 % 05]
0.01- i L 1 1
i E i i C T w Z it it

13 EREE. Z. HRRFOIEEE (A) FMEEER B) 28

Fig. 13 Quantitative analysis of caffeic acid (A) and rosmarinic acid (B) content in spikes, stems, leaves, and roots of P.

vulgaris

=9 MRS, RIEFEER SIS E RSD SNELER
Table 9 RSD and weight results of caffeic acid and rosmarinic acid
N il E il i
RSD BE RSD BUE RSD BUE RSD BUE
MNHERR 0.3577 0.3615 0.422 4 0.487 4 0.741 1 0.5224 0.298 5 0.3537
HIEFR 0.6319 0.638 5 0.444 3 0.5126 0.677 4 0.477 6 0.545 5 0.646 3
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Table 10 TOPSIS analysis results of different parts of P. vulgaris
9 5 G i | W5 G 4 | H5 G % | WY Gi He44
S1 03367 4 J1 0.144 3 7 Y1 0.1270 6 Gl 09173 2
S2 0.586 0 3 2 0.191 6 6 Y2 0.568 4 2 G2 0.2397 6
S3 0.748 8 1 I3 03352 4 Y3 0.4373 3 G3 0.3873 5
S4 0.146 9 7 J4 0.109 3 8 Y4 0.104 3 7 G4 02274 8
S5 0.190 0 5 J5 0.623 3 2 Y5 0.000 0 8 G5 0.966 9 1
S6 0.0939 8 J6 0.688 3 1 Yo 0.8107 1 G6 0.7311 3
S7 0.148 6 6 17 0.324 6 5 Y7 02172 5 G7 0.236 4 7
S8 0.6110 2 J8 0.407 0 3 Y8 0.229 6 4 G8 0.4959 4
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SEBS oy 8T ASFFEIUE ] (50% 70%-
90%- HEE, 50% 70%- 90%-. JC/K L), HEH
JiiF GREFESEGE . A RNRIE L) . k&
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