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Direct acting substances discovery of estrogen effect of
Cuscuta chinensis in vivo
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Abstract: The direct acting substances of Cuscuta chinensis in vivo were preliminarily identified through the
correlation analysis of "metabolites-effect identification" model. The ovariectomized female rats were i.g adminis-
tered with 95% ethanol extract part, 40% ethanol elution part and n-butanol extract part of Cuscuta chinensis. The
serum fingerprints of different parts and times of administration were established by UPLC/Q-TOF-MS. At the
same time, serum estradiol (E,), follicle-stimulating hormone (FSH) and luteinizing hormone (LH) levels were
detected. Bivariate correlation analysis and grey correlation analysis were used to screen estrogenic components.
The results showed that nine direct acting substances in vivo highly related to estrogen effect were found in the
drug containing serum, which were hyperoside, astragalin, methyl quercetin glucuronide, quercetin-diglucuronide,
quercetin, apigenin, isoquercitrin, kaempferol glucuronide and kaempferol. We can preliminarily screen out the
direct acting substance of estrogen effect of Cuscuta chinensis in vivo based on the research idea of serum spectrum
effect correlation. It provides a reliable basis for revealing the estrogeneffective substances of Cuscuta chinensis
and confirming the quality markers. This experiment was approved by Harbin University of Commerce Ethics
Committees (Approval No. HSDU2020-065).
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Table 1 E,, FSH and LH levels in serum at different time points.
Data are presented and analyzed by one tailed ANOVA test (n = 6,
x £ 5). P <0.05 "P <001 vs model group. E,: Estradiol; FSH:
Follicle-stimulating hormone; LH: Luteinizing hormone. A4: 95%
ethanol extract was administered 4 times; A6: 95% Ethanol extract
was administered 6 times; A8: 95% Ethanol extract was adminis-
tered 8 times; B4: 40% Ethanol elution part was administered 4
times; B6: 40% Ethanol elution part was administered 6 times; BS:
40% Ethanol elution part was administered 8 times; C4: n-Butanol
extract part was administered 4 times; C6: n-Butanol extract part
was administered 6 times; C8: n-Butanol extract part was adminis-

tered 8 times

Group E,/ng'L’ FSH/IU-L" LH/ng-L"
Normal 5247 +3.46" 9.00£0.28  29.13+0.90"
Model 42.6 +3.80 12.03+047  34.77+1.82
Sham operation ~ 52.85 +2.06™ 9.05+0.46"  29.25+0.86"
Positive 4 52.73£2.517 9.59+0.99"  31.65+1.05
Positive 6 5331 £3.48" 9.35+0.88"  29.61+1.02°
Positive 8 49.92 +3.21° 9.83+0.65° 33.90+1.82
A4 49.04 +3.07 10.11+£0.86°  33.25+2.16
A6 4730 +3.96 10.88+£0.89"  28.90+ 1.99°
A8 4756+3.99"  11.40+£0.92  33.78+1.36
B4 43.49 +3.85 1029 £0.77°  35.07+2.39
B6 46.73+3.42° 10.62+0.70°  33.18+1.98
B8 43.23+2.59 10.53 £1.03°  36.52+2.32
C4 41.90 +3.39 1216 £0.90  3591+3.18
C6 46.64+3.67° 11.59+098  33.23+3.13
C8 4797+3.18°  12.27+087  34.95+2.50
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Figure 1 Fingerprints of different serum in positive (A) and

negative (B) ion mode and control spectra. S1-S9: Serum atlas of
95% ethanol extract, 40% ethanol elution part and n-butanol extract
part that were administered 4, 6 and 8 times respectively; R: Control

atlas generated from S1-S9
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Table 2 Chemical identification of common peaks. +: Positive ion mode; —: Negative ion mode
Peak t,  Quasi-molecular  Secondary Calculated Error ~ Molecular Ion
. . Compound Structural formula
No. /min ion peaks fragments value (m/z)  (ppm) formula mode
6 3.091 465.103 3 303.050 6 465.103 3 0 C,H,0,, Hyperoside +
9 3.802 449.109 1 325.004 6 449.108 4 2 C,H,,0, Astragalin +
287.059 4
H GIuA
15 6.183 493.099 0 317.062 7 493.098 2 2 C,,H,,0,;, Methyl quercetin o o O ol +
302.039 6 glucuronide O ‘ OH CHy
OH O
_ . . . OH| 2G1uA
16 6.269 655.112°5 479.033 2 655.114 7 3 C,,H,0,, Quercetin-diglucuronide |, O o O . +
303.113 6 oH
OH O
19 6.391 303.0519 229.049 9 303.050 5 4 C,H,,0, Quercetin +
153.0193
21 6.705 271.062 5 153.019 4 271.060 6 7 CH, O, Apigenin +
22 6.732 465.103 4 303.688 5 465.103 3 0 C,H,,0,, Isoquercitrin +
[ oH|
3 3101 461.075 4 2851573 461.0720 7 C,H,0,, Kaempferol e 7 =% _
151.003 3 glucuronide Kon
L oHoO ]
8 6.747 285.041 6 285.042 4 285.0399 6 C,H,,0, Kaempferol -
10 6975 491.085 9 473.1235  491.0826 7 C,H,0,, Methyl quercetin [ 9 oA -
HO. 0.
315.1959 glucuronide O ] E
OH ~+CH,
300.1727 l ono ]

R, BT T B L O R R M SR IR AS R 45 24 VB
B2 LI FE SO B, F R T A R L R R R
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A AT 5
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FE S TA 1R P AR ETER a0 R .
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