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Abstract: Objective To investigate the effect and potential mechanism of Enshi Baji (Damnacanthi Officinari Radix) on testosterone
secretion in Leydig cells based on network pharmacology and Leydig cells model. Methods Network pharmacology and molecular
docking were used to predict the potential targets and pathways of Damnacanthi Officinari Radix in treating testosterone deficiency. LC-
MS/MS was used to analyze the main chemical components of Damnacanthi Officinari Radix. In Leydig cells model, MTT assay was
used to detected cells survival rate, ELISA kit was used to detect testosterone secretio, QRT-PCR was used to detect the related mRNA
expressions of testosterone synthesis and apoptosis, and Western blotting was used to detect the expression of testosterone synthetic
protein. Results Network pharmacology and molecular docking results showed that Damnacanthi Officinari Radix mainly played a
role through targets such as mitogen-activated protein kinase 1 (MAPK1), phosphatidylinositol 3-kinase regulatory subunit 1 (PIK3R1),
and pathways such as cyclic adenosine monophosphate (cAMP), MAPK, phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt).

Monotropein was the main active ingredient. LC-MS/MS analysis results and Leydig cells experiment validated the predictive analysis
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of network pharmacology. Extract of Damnacanthi Officinari Radix and monotropein could promote Leydig cells growth and

testosterone secretion. Its mechanism was related to promoting steroidogenic acute regulatory protein (St4R), cholesterol side-chain
cleavage enzyme (Cypilal), B-cell lymphoma-2 (Bcl-2)/Bcl-2 associated X protein (Bax) mRNA expressions (P <0.05, 0.01), and StAR

protein expression (P < 0.01). Conclusion Damnacanthi Officinari Radix can promote testosterone secretion, and monotropein is the

main active ingredient. Its mechanism is related to the regulation of testosterone synthesis by MAPK and PI3K/Akt pathways.
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Table 2 Chemical composition of Damnacanthi Officinari Radix
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Fig. 1 PPI network diagram of testosterone deficiency treated by Damnacanthi Officinari Radix
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Fig. 2 “Active ingredient-potential target” network of testosterone deficiency treated by Damnacanthi Officinari Radix
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Fig. 3 KEGG pathway enrichment analysis of testosterone deficiency treated by Damnacanthi Officinari Radix
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Fig. 4 Molecular docking model of monotropein to key target MAPK1 (A), EP300 (B), PIK3R1 (C), PIK3CA (D), AKT1 (E)

and JUN (F)
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Table 4 Identification of chemical components from Damnacanthi Officinari Radix

IG5 w/min - X THE (m/z) FFR R BT (m/z) KA HEW B4
1 1.6l 389 CiH22011 389, 209, 191, 183, 147 WIGEETEIE K2
2 195 389 CiH22011 389, 227, 209, 183, 139 WIREERE DS L AW R
3 424 389 CisH2O011 413,389,227 WIEEERE DS XS PR R IRH
4 567 431 CisH2s012 269, 121 IR ErEER
5 943 413 CisH»O11 147, 191 WIRmERE S R B
6 971 193 CoH1403 363, 159 WIHEEEE XS SMWHE
7 16.76 253 CisHi004 238, 225, 152, 151, 105 RR 2k 1252 ¥4 W AL R
8 17.22 307 CisH120s 269, 208, 152 B 1,4- = HAR - 2-FR HL R
9 17.66 253 CisHi004 531, 239, 208, 152, 105 B 1,4-—F 50 BL B i
10 20.95 237 CisHi00s 209, 126 BRI |- 5 2- AL BR
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Fig. 6 Leydig cells morphology
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MOAETE R il 7 Fras, ISR B
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KR T2 AERAMEE, ARAEREK
T 90%, XTAMMETCH BRI . FIR, SXTEE
MR, 12.5~100 pg/mL Rt EEE 95% 2 FE4REL
Y} 25 pmol/L /K e = H/E 24 h J5, S RA (2t
AR FERIEA (P<0.01),

3.4.3 U B B A K G 22 T S R 43 Uik 1) 5
M WipE 8 A, SxTHRALEE:, BUkE CE K HEE
Y\ 50% CEEHE I 6T S 73 WA TG B R 52 . 5~10
pg/mL ) B ELER 70% LBEFEHA) . 2.5~10 pg/mL
95% ZIEHEEL) . 12.5~25 pmol/L FRI7K 22 145 ]
(et 2w, HEAREEZES (P<0.05. 0.01).
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Fig. 7 Effect of Damnacanthi Officinari Radix extract and monotropein on survival rate of Leydig cells (X £ s, n=3)
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Fig. 8 Effect of Damnacanthi Officinari Radix extract and monotropein on testosterone production (X + s, n=3)
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Fig. 9 Effect of 95% ethanol extract of Damnacanthi Officinari Radix and monotropein on testosterone synthesis and

apoptosis-related genes expressions ( X + s, n =3)
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