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Metabonomic analysis of Cuscuta chinensis flavonoids for
attenuating reproductive toxicity of Tripterygium wilfordii

polyside
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Pediatric Medical College of Henan University of Chinese Medicine; * Pediatric Hospital of the First Affiliated
Hospital of Henan University of Chinese Medicine, Zhengzhou 450000, China

Abstract: This study aims to explore the mechanism of the effect of Cuscuta chinensis flavonoids (CCF) on
reducing reproductive toxicity of Tripterygium wilfordii polyside(TWP). A total of 21 four-week-old male rats
were randomly divided into normal group, TWP group and CCF group, with seven rats in each group and
continuously gavaged for 12 weeks. HE staining was used to observe the histopathological changes of testis and
epididymis in rats. The metabolic fingerprints of rat testicular tissues were established by Ultra-performance liquid
chromatography-tandem quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) and the potential
biomarkers of testicular tissue were screened by principal component analysis analysis (PCA) and orthogonal

partial least-squares discrimination analysis (OPLS-DA) in the rat model of reproductive injury intervened by CCF



and the Metabo Analyst platform was used for metabolic pathway analysis. The results showed that compared with
the TWP group, the spermatogonia at all levels in the CCF group were significantly increased, and the
seminiferous tubules were arranged more regularly. A total of 47 differential metabolites such as 1-linolenic
glycerophosphocholine, lysophospholipid and phosphatidylethanolamine were obtained by metabolomics
technology, which were mainly involved in phenylalanine, tyrosine and tryptophan biosynthesis and metabolism,
sphingolipid metabolism and glycerophospholipid metabolism pathways. This study provides a scientific basis for
the alleviation of reproductive damage caused by TWP.
Key words: Cuscuta chinensis flavonoids; Tripterygium wilfordii polyglycosides; metabolomics; reproductive
toxicity
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Fig. 2 Results of histopathological sections of epididymis of rats in each group
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Fig. 3 Total ion chromatograms of testis and epididymis tissue samples of rats in each group
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Fig. 4 PCA score plot of testicular metabolic profile of rats in each group
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Fig. 5 OPLS-DA score plot of rats in each group
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Fig. 6 Differential metabolite heat maps of TWP and normal groups, TWP and CCF groups
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Table 2 Effect of CCF on differential metabolites in rat testis
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Vi MR AR 9 £ B
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pad IRGAET TR o
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C27H44NO7P
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28),26,29- . 4%-9,12,21- =¥
Janthitrem E
L-RNAMR
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Uric acid
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37 3.92 [M-HT 203.08 C11H12N202 T
L-Tryptophan
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38 495 [M-HT 609.14 C27H30016 . ) 1
Quercetin 3-(2-glucosylrhamnoside)
N-Z I RA IR
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N-Acetylaspartate
SR O E R
40 4.74 [M-H] 322.95 CsHi1Ci3O7 ) ) l
Trichloroethanol glucuronide
T VBRI £ B
41 8.85 [M-H] 500.27 C2sHuuNO7P l
LysoPE(20:4(5Z,82,117,142)/0:0)
B-IGEERE
42 0.79 [M+CI1] 377.08 C12H20mn T

p-Trehalose
L 51 3-AHE R
43 4.50 [M-HJ 579.13 C26H28015 . T
Kaempferol 3-xylosylglucoside
(4E,7E,10Z, 13E, 16E, 19E) - —+—
f%-4,7,10,13,16,19- 7% 1R
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c acid
R M6
45 1149  [M+CIJ 557.29 C30H42N4104 ) T
Metabolite M6
A RETR M U TR
46 6.47 [M-H] 498.29 C26HasNO6S o 1
Taurodeoxycholic acid
[M+FA- NS
47 5.49 491.12 C22H22010 . T
H] Rheochrysin
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Fig. 7 Pathway analysis of differential metabolites in rat testis
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Note: 1. Phenylalanine, tyrosine and tryptophan biosynthesis; 2. Phenylalanine metabolism; 3. Sphingolipid

metabolism; 4. Tryptophan metabolism; 5. Tyrosine metabolism; 6. Glycerophospholipid metabolism.
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Table 3 Main information on related metabolic pathways

RS2 HRRIE
Fe puicl Total count  J5i4A P 1H False FA
No. Pathway of Raw p -1gP discovery Impact
metabolite rate
FHAER - B AR
)& i Phenylalanine,
1 ] 4 0.036 70 1.43530 0.767 5 0.500 00
tyrosine and tryptophan
biosynthesis
RN RRACH
2 12 0.10639  0.973 09 1.000 0 0.357 14
Phenylalanine metabolism
#4181Ci8 Sphingolipid
3 21 0.17918  0.746 71 1.000 0 0.154 16
metabolism
BRI Tryptophan
4 41 032167  0.492 58 1.000 0 0.143 05
metabolism
I R A Tyrosine
5 42 032816  0.48392 1.000 0 0.129 72
metabolism

6 Hym B M A 36 0.04222 137450 0.767 5 0.111 82
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