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The protective effect of drug-containing serums and polar extracts
of Erzhi Wan on H,0O,-induced hepatocyte senescence
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Abstract: Using a H,0O,-induced BRL cell senescence model, we investigated the anti-aging effects of drug-
containing serums of Erzhi Wan (EZW) and various polar extracts (petroleum ether, ethyl acetate, n-butanol, water,
and iridoid glycoside-enriched fractions). Cell viability was detected by MTT assay. Cell senescence was evaluated
with S-galactosidase staining assay. Intracellular reactive oxygen species (ROS) were measured by flow cytometry.
UFLC-Q-TOF-MS/MS was used to identify chemical components in EZW and the extracts, and molecular docking
technology was used to predict the anti-aging components of EZW. Results showed that treatment of cells with
600 umol-L* H,0, for 72 h markedly induced cell senescence, inhibited cell proliferation and increased intracellular
pB-galactosidase activity and ROS levels. If cells were pretreated with drug-containing serum of EZW this induction
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of senescence was decreased. A total of 49 chemical compounds were identified in EZW by liquid chromatography-
mass spectrometry, 14 of these were identified by molecular docking as potential active ingredients. Based on these
analyses, and the in vitro experiments with polar extracts, we conclude that the anti-aging components of EZW
are triterpenes, flavonoids and phenyl alcohols, providing a basis for further elucidation of the active agents and

mechanism of the anti-aging effect of EZW.
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Table 1 Constituents identified in EZW and different extracts by UFLC-Q-TOF-MS/MS in both negative and positive ion polarity modes.
+: Identified compounds; E: Compounds from Eclipta prostrata; L: Compounds from Ligustri Lucidi Fructus; SCompounds identified by

standards
No. Source Mode  t/min Compound Formula MS? fragment EZW Pe Et Bu Agq IG
Phenylethanol glycosides
1 L [M-H]" 7.92 Osmanthuside H CioHO0,  299.1117,149.0448, + +
119.035 1, 89.024 7
2 L [M-H] 5.56  3,4-Dihydroxyphenyl ethanol-O- C..H,04 153.055 1, 135.0439,  + +
glucoside 123.045 0, 89.024 9
38 L [M-H]" 6.87 Salidroside C.,H,0; 137.061 1, 119.0501, + + o+ o+
89.025 1, 59.016 0
4 L [M-H]" 16.01 Verbascoside CyH30,s  461.166 2,179.0346, + + +

161.024 0, 135.046 0
Phenylethanol
5 L [M-H] 5.11 3,4-Dihydroxyphenylethanol CgH,,0,4 123.0451,109.0302, + + +
93.035 3, 81.035 8

Iridoids
6 L [M-H]  10.04 Nuezhengalaside CiH,0, 255.0629,207.1010, +
119.029 0, 89.023 4
7 L [M-H]" 10.00 10-Hydroxyoleosidedimethylester CH,0,,  387.1369,225.0751, + + +
177.019 5, 101.023 1
8 L [M-H]" 25.6  Lucidumoside C C,,H;0,,  151.077 6,59.014 9 + +
9 L [M-HI 6.12  Nuezhenidic acid C;H,,0,, 433.0984,271.0460, + +
227.055 0, 151.040 2
10 L [M-H]" 149  Neonuezhenide C,H,,0,,  539.1722,469.1320, + +
315.107 9, 135.044 6
11 L [M-H] 9.61 Oleoside-11-methyl ester C;,H,,0,,  223.0608,179.0561, + + 0+ o+ o+
119.034 9, 89.024 8
12 L [M-H]" 14.54 Oleuropeinic acid C,xH, 05 363.107 8,331.0880,  + + 0+ + o+
209.046 1, 151.039 5
13% L [M-H]" 1754 Specneuzhenide CyH,,0,;, 5231801, 453.1378, + + + + +
299.111 4, 223.059 6
14 L [M-H]" 13.88 10-Hydroxyoleuropein C,H,,0,, 537.1590,403.1297, + +
393.116 8, 291.093 8
15 L [M-H] 21.84 Oleuropein C,Hy,0,;  403.1216,377.1234, + + + o+
345.098 0, 307.080 2
Flavonoids
16 L [M-H]" 14.42 Rutoside C,H3;04  299.016 3,283.0124, + +
235.034 4,177.019 6
17 L&E [M-H]  32.15 Apigenin C.5H100s 227.0328,151.0038, + + o+
149.024 2, 117.013 1
18° L&E [M-H]  26.38 Luteolin CysH,004 199.0397,175.0393, + + o+
151.003 1, 133.029 1
[M+H]* 287.054 4, 161.023 5,
153.018 2, 135.043 8
19 E [M-H]" 12.76 Isoquercitrin C,H,,O, 301.0346,299.0184, + +
136.987 2
20 E [M-H]" 15.28 Luteoloside/quercitroside C,H,,0,,  285.039 2 + + +
[M+H]* 287.053 1
21 E [M-H]" 18.49 Apigenin-7-O-glucoside C,H,0,,  269.0439 + + +
22 L&E [M+H]* 14.45 Quercetin CysH,0; 285.037 3,197.026 5, + +
155.047 4, 137.057 3
23 L [M+H]* 12.47 Taxifoliol CyH,,0; 287.0552,167.0324, + +
137.023 8, 109.030 4
24 E [M+H]* 31.76 Hesperidin CyH,, O,  593.1856,207.0656, + +

193.049 6, 165.055 1
25 E  [M+H]* 31.76 Buddleoside CuHy,0,  165.053 9, 151.038 2

+
+
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No. Source  Mode  t./min Compound Formula MS? fragment EZW Pe Et Bu Ag IG
Phenolic acid
26 E [M-HT 6.32 Ethyl protocatechuate CoH,,0, 163.0397,135.0438, + + +
119.048 9, 72.994 6
27 L [M-H]" 11.37 4-Hydroxycinnamic acid CoHq0O,4 119.050 4, 117.0341, + + +
93.035 4, 65.040 9
28 E [M-H]T 6.55 4-Hydroxybenzoic acid C,H,0, 119.011 3,109.028 3,  + +
93.034 6,91.0185
29 L [M-HT 4.45  Vanillic acid C,H,0, 149.022 6, 123.044 7, + + + o+
109.028 9, 93.034 6
30 E [M-HI 4.95 Protocatechuic acid C;H:O, 109.029 8, 95.050 3, + +
91.0194
31 E [M-HT 8.88  Cryptochlorogenic acid CsH1504 191.0556,179.0345, + +
173.045 1, 135.044 9
32 E [M-H]" 20.17 Cynarin C,H,0,, 353.0861,191.0546, + +
173.045 5, 135.045 1
Triterpenes
33 E [M-H]" 38.54 Eclalbasaponin Il Cy6Hs60q 587.397 6 +
34 E [M-H]" 353  Eclalbasaponin Ill/ecliptasaponin B C,H.;0,s  911.290 6, 837.452 4,
795.454 4
35 L [M+H]* 45.04 Ethyl oleanolate/ethyl ursolate C,,H:,0, 467.321 4,425.3682, + + +
185.135 4
36 L [M+H]* 44.09 Acetyl oleanolic acid/acetyl ursolic C,,Hy0, 439.3619 + +
acid
37 L [M+H]*  46.47 Betulin CyHs,0 409.380 6, 219.2120, + +
205.192 0, 81.072 2
385 L&E [M+H]* 44.25 Oleanolic acid / ursolic acid CyH0; 439.355 9, 411.3622, + + 4+
393.354 0, 153.090 1
39 L [M+H]* 4331 19a-Hydroxyl-3-acetyl-ursolic C,,H,,0; 497.380 1,455.3487, + +
acid 265.1713,229.204 1
40 E [M+H]* 41.37 3-Keto-16a-hydroxy-12-ene-28- CyoHu0, 425.3401,407.3297, + + o+
oleanolic acid 317.209 1, 271.205 4
41 L [M+H]* 41.49 2qa-Hydroxyl oleanolic acid/ CyH,0, 455.3535,409.346 2, + + +
2a-hydroxy! ursolic acid 391.335 3, 249.184 6
42 L [M+H]* 43.02 3p-O-trans-p-Coumaroyl-2a- CyoHs, O 455.3519,437.3397, + + +
hydroxyloleanolic acid 411.324 4,261.184 0
43 L [M+H]* 39.53 Tormentic acid CyoH,50; 471.340 8, 453.336 7, + +
443.349 2, 425.341 2
Coumestans
44 E [M+H]* 17.97 Demethylwedelolactone/ CsH,O; 283.023 1,273.0377, + +
isodemethylwedelolactone 255.027 6, 127.058 3
45 E [M+H]* 28.12 Wedelolactone CsH.00; 297.037 7,287.0549, + +
269.044 0, 231.064 1
Others
46 L [M-HI 0.84  Mannitol C,,H;,0, 163.060 8, 101.0252, + +
89.025 3, 71.015 4
47 E [M+H]* 271 Methyl gallate CyHgO; 167.033 4, 155.034 4,  +
137.023 3, 109.026 8
48 E [M+H]* 13.16 Loliolide C;1Hi0;4 179.106 1, 151.1115,  + +
137.098 7, 109.104 4
49 L [M+H]*  3.47 5-Hydroxymethylfurfural C¢H:0, 109.029 5, 97.032 5, + + +

81.036 8,53.043 8

MTOR A EL A FH A B 2 i 26— 28 St v ) RE 137 1k AR
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Table 2 Molecular docking scores and intermolecular interactions between the target and compounds

Compound

-Cdocker energy -Cdocker interaction

Hydrogen bond interaction

Hydrophobic interaction

/kcal-mol* energy/kcal-mol*

Rapamycin 2.10 63.45 ASP37, GLN53, VALS5, ILE56, TYR26, PHE36, PHE46, VALS5,
TYR82 TRP59, TYR82, HIS87, ILE9O, ILE91

Everolimus -21.33 44.40 TYR26, LYS47, GLN53, GLU54, VALD55, ILE56, TRP59, TYR82, PHE99
VALDS5, TYR82

Temsirolimus -16.42 60.89 ASP37, LYS52, TYR82 LYS52, VALS5, ILE56, TYR82, HIS87

Rutoside -11.20 36.34 GLU54 TYR26, PHE46

Luteolin 23.31 26.50 PHE46, GLU54 VALSS, ILE56

Apigenin-7-O-glucoside -14.08 35.60 ASP37, GLN53, VALS55, ILE56,  HIS87
TYR82

4-Hydroxycinnamic acid 17.96 20.88 GLU54, TRP59 VALS55, TRP59

5-Hydroxymethylfurfural 11.20 44,74 PHE36, ASP37, PHE46, GLN53, PHE46, VAL55, TRP59, ILE90
GLU54, TYR82

Verbascoside 1.03 27.83 ASP37, LYS47, GLU54 ASP37, LYS47, GLU54

Wedelolactone 0.08 23.77 ILE56, TRP59 VALDS55, ILE56, TRP59

Demethylwedelolactone 1.85 23.43 ILE56 PHE46, VALS5, ILE56, TYR82

Oleoside-11-methyl ester 14.24 17.26 GLU54 VALS5S, ILE56

Oleuropein 3.24 26.23 TYR26, TYR82, HIS87 TYR26, VAL55, TRP59

Eclalbasaponin I11 3.18 20.41 GLU54, ILE56, TYR82 -

Ursolic acid -1.41 26.22 GLU54, HIS87 TYR82, HIS87, ILE9O

2a-Hydroxyl oleanolic acid -9.58 38.72 GLNS53, GLU54, VAL55, TYR82 VALDS5S5, ILE56, HIS87

Ecliptasaponin B 17.50 20.09 GLU54 TYR26, VALS5, ILE56
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