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Abstract: Objective To investigate the therapeutic efficacy and mechanism of the Dioscoreae Rhizoma (DR) and Polygonati Rhizoma
(PR) herb pair (DR-PR) in treating oligoasthenozoospermia (OAS). Methods One week after SD rats were adaptively fed, they were
randomly divided into six groups: the control group, the model group, the DR-PR (1 : 1) group (2.5 g'’kg™! DR + 2.5 g'kg™! PR), the
DR-PR (2 : 1) group (5.0 g’kg ! DR + 2.5 g'kg™! PR), the DR-PR (1 : 2) group (2.5 g’kg ' DR + 5.0 g'kg™! PR), and the L-carnitine
(LOS, 100 mg-kg™") group. Except for the control group, the other five groups were ig administered with tripterygium glycosides 35
mg-kg! for 7 d to induce the OAS model. Drug administration started from the beginning of modeling, and the rats were fasted at 9:00
every day and ig administered with the drug at 15:00 for a total of 21 d. Semen routine tests were conducted to detect the sperm count
and motility of rats; ELISA was used to determine the content of sex hormones in rat serum; HE staining was used to detect the effect
of DR-PR on the testicular pathology of OAS rats. Network pharmacology was used to analyze the main active components and
mechanism of action of DR-PR in treating OAS: the keywords "Dioscoreae Rhizoma" and "Polygonati Rhizoma" were used to search
for the main active components in the TCMSP database, and the OAS targets were collected from the GeneCards database, DrugBank
database, and OMIM database. The VLOOCUP function was used to intersect the OAS targets and DR-PR targets to obtain the potential
targets of DR-PR in treating OAS. The potential targets were imported into the STRING database for protein-protein interaction (PPI)
analysis; The potential target information of DR-PR in treating OAS was imported into the Metascape database for gene ontology (GO)
enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis. TUNEL staining was used to determine the
apoptosis status of testicular cells in each group of rats; Western blotting was used to detect the expression of heat shock protein 90a
type 1 (HSP90AAT), Caspase-3, Caspase-9, nuclear factor (NF)-«kB, phosphorylated NF-kB (p-NF-kB), p38, and phosphorylated p38
(p-p38) in testicular tissues of each group of rats. Molecular docking simulation was used to explore the binding ability and interaction
mode of the key active components and key targets of DR-PR. Results Compared with the model group, the sperm concentration,
motility, survival rate, straight-line movement rate, curvilinear movement rate, average path velocity, movement straightness, and
movement linearity of rats in the DR-PR groups were significantly restored (P < 0.05, 0.01), the contents of testosterone and estradiol
in rat serum were significantly increased (P < 0.01), and the damage to spermatogenic cells and interstitial cells in the testis was
alleviated (P < 0.01). The DR-PR (1 : 2) group had the best effect. The network pharmacology results showed that 16 active
components of Dioscoreae Rhizoma and 12 active components of Polygonati Rhizoma were retrieved; the key targets of DR-PR in
treating OAS were MAPK 14, NFKB1, TNF, IL6, HSP90AA1, CASP3, and CASP9, the key action pathway was the IL-17 signaling
pathway, the key biological function was the response to lipopolysaccharide, the key cellular component was the membrane raft and
the vesicle lumen, and the key molecular function was protein serine/threonine kinase activity. Compared with the model group, the
apoptosis of testicular tissue cells in the DR-PR groups was significantly reduced (P < 0.01), the expression of HSP90AA1, Caspase-
3, and Caspase-9 in testicular tissues was down-regulated (P < 0.01), and the phosphorylation levels of NF-«kB and p38 were decreased
(P <0.01). The DR-PR (1 : 2) group had the best effect. The molecular docking results indicated that the key active components of
DR-PR and the key targets HSP90OAA1, Caspase-3, Caspase-9, NF-kB and p38 could all form spontaneous binding. Conclusion
DR-PR can reduce testicular tissue cell apoptosis and treat OAS by regulating the HSP90/p38/NF-kB pathway.

Key words: Dioscoreae Rhizoma; Polygonati Rhizoma; herb pair; oligoasthenozoospermia; apoptosis; network pharmacology;
molecular docking; HSP90/p38/NF-kB
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Fig. 1 Effects of DR-PR on sperm parameters in rats with OAS ( X =s, n=3)
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Fig.2 Effects of DR-PR on serum sex hormones in rats with OAS ( X s, n=3)
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Fig. 3 Effect of DR-PR on morphological changes of testicular tissue in rats with OAS
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Table 1 Information on active components of DR-PR
4 4k b 448 L P — gy
T

RD-1  diosgenin EHEER 41469 1k U2 £ ot

RD-2  hancinol i T 37250 W& iiPAEAN

RD-3  denudatin B E=/EB 356.45 )R VNIFES

RD-4  (-)-taxifolin E VAU 30427 WEEARMAEY) AR

RD-5  hancinone C L AdC 400.51 ¥#& T 7 Tk

RD-6  kadsurenone TR IR TR T 35645 W& N [E

RD-7  ophiopogonin D FABHD 39445  FRIMLED) P e

RD-8  stigmasterol ISR 412.77  #§fk ERY/RS

RD-9  isofucosterol S BT 412.77 K FE ) £

RD-10  doradexanthin B ER 584.96 IR ESVIE NN

RD-11 CLR JOEL ] st 386.73 itk K

RD-12  24-methylcholest-5-enyl-3p- 24- B JH #5550 ik - 400.76 ik ERY/RS
O-glucopyranoside_qt 3B-O-Hiw HEH H TG

RD-13  campesterol R B 400.76 1k T

RD-14 dioscoreside C_qt BN BHCH T 44472 HEE =

RD-15 methylcimicifugoside_qt AR R H T 556.81 {4k ELY/RE

RD-16 piperlonguminine BEZE Tt i 27336 RIED RTINS

PR-1  diosgenin IR R 414.69 &1k W B ot

PR-2  2R-7-hydroxy-2-(4- 2R-7-$2%E-2-(4-F2 % 25627  mEEEEY) SN
hydroxyphenyl)chroman-4-one 2R B4

PR-3  3-methoxydaidzein 74- TR B B 28428  mEARMAEY)  HEIE R

7

PR-4  4'5-dihydroxyflavone 5.4'-FR SRR 25425  mIAEEY) Sl

PR-5  (+)-syringaresinol-O-B-D- T &G &R-4-0-p-D-Hi 580.64 & VNIEES
glucoside IR

PR-6  beta-sitosterol B-75 (S 1 41479 &k 7

PR-7  sitosterol 2 S I 41479 ik 2 B

PR-8  sibiricoside A_qt FORE A 43271 4k T 7

PR-9  methylprotodioscin_qt R R B e H T 446.74 1k T £ T

PR-10  zhonghualiaoine 1 HhAESIE T 458.75  Hifk A

PR-11  baicalein HER 27025  EEARMAEY  FEERE

PR-12  liquiritigenin HER 256.27  EEIRMEY) LR

ZH K 2 AL 2 Hsp90AATL . Caspase-3 Fil Caspase-
9 Lk HE T (P<0.05. 0.01), p38 Fl NF-kB
FRAL KT 3 3 F&% (P<<0.01), DR-PR (1:2) 4
RO AU, 2 PH DR-PR 597 OAS HIFE ML 5
% HSP90/p38/NF-kB il A % .

35 oFXE

SRR 12 fior, DR-PR #1116 Ff
RD 355, 12 B PR GRS, 5 FhoCHE Sk
FH (Hsp90AA1l. Caspase-3. Caspase-9. NF-«kB I
p38) 3t 140 HEA MG RE /N T-5kI mol !, &
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Fig. 10 Effect of DR-PR on cell apoptosis in testicular tissues of rats with OAS (x200)
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Caspase-3 Caspase-3 Hsp%0aal NF-«B p38
PR-1 -59.356 49742 47234 41382 @ -72314
PR-2 42218  -34276  -32.604  -28.424  -40.964
PR-3 -35.530 -34276  -30.514  -28.842 -40.546
PR-4 -39.710 34276  -32.186 -29.26 -41.800
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RD-6 -38.874  -32.604 -33.44 -30.932 45144
RD-7 -45.562  -36.784 37202  -33.838  -48.070
RD-8 -49.742  -38.874  -40.128  -33.022  -58.520
RD-9 -50.578  -38.874  -40.128  -33.022  -58.520
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RD-13 -49.324 405964 38456  -38.038  -57.266
RD-14  -35530  -31.768  -28.842  -25.080 -31.768
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RD-16 ~ 40964 -27.588  -28.424 240602 -37.202
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Data units are all kJ-mol™!, A binding energy of less than—20.92
kJ-mol ™! indicates that the receptor and ligand can spontaneously
bind, while a value less than —31.38 kJ-mol™! suggests that the

receptor and ligand have a strong spontaneous binding.
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Fig. 12 Molecular docking binding energy heat map of
main active components and key targets (Hsp90AAl,
Caspase3, Caspase9, NF-kB and p38) of DR-PR
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