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Abstract: The phenomenon of bacterial drug resistance is becoming more and more serious. Natural products,
as an important resource for drug discovery, can play a role by regulating protein post-translational modifications

related to bacterial infection and inflammatory responses. This provides a valuable compound library for the
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research and development of new antibacterial drugs. In this present research, dioscin and diosgenin were isolated

and identified from Dioscorea nipponica Rhizoma, which both exhibited antibacterial activities, with stronger

inhibitory on Gram-positive bacteria (G™) than Gram-negative bacteria (G7). Compared these two compounds,

diosgenin showed stronger antibacterial activity than dioscin. /n vivo experiments confirmed that diosgenin

provided better protection against MRSA-induced sepsis in mice compared to dioscin, which could significantly

improve survival rates, reduce bacterial colony counts in infected organs, alleviate pathological damage, and

decrease inflammatory cytokine levels in mice. The in vivo study was approved by the Animal Ethics Committee of
the PLA Air Force Military Medical University (Grant No. 20230188). Network pharmacology results also

revealed that diosgenin could target inflammatory pathways, exerting dual antibacterial and anti-inflammatory

activities during bacterial infection therapy.

Key words: natural product; Dioscorea nipponica Rhizoma; antibacterial and anti-inflammatory; sepsis;

target prediction; protein post-translational modification
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Table 1 "°C NMR data of dioscin (1) and diosgenin (2)

0. 9,

Carbon No. 1 3 Carbon No. —C—l 3
1 37.1 37.2 3-0-Gle-1' 100.9
2 29.5 29.6 2 77.8
3 77.3 71.3 3! 77.4
4 40.1 39.9 4 77.4
5 140.4 140.5 5! 77.4
6 121.2 121.2 6’ 61.2
7 31.2 31.6 RhaI-1" 101.8
8 31.5 31.2 2" 72.7
9 50.2 50.6 3" 72.5

10 36.7 36.7 4" 73.4
11 20.7 20.1 5" 68.9
12 39.5 39.6 6" 18.5
13 40.2 40.1 Rha I1-1" 101.9
14 56.3 56.2 2" 72.9
15 31.2 30.9 3" 72.7
16 80.6 80.5 4" 73.5
17 61.5 61.2 5" 69.9
18 16.2 16.3 6" 18.3
19 18.9 18.5
20 39.9 39.4
21 13.8 13.2
22 107.9 107.5
23 31.5 31.2
24 28.9 28.5
25 30.6 30.1
26 67.3 67.2
27 17.4 17.3
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Figure 1 The structures of 1 and 2
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Influence of dioscin and diosgenin on bacterial growth. A: The bacterial growth were measured with microbial growth automatic

analyzer after dioscin treatment; B: The bacterial growth were measured with microbial growth automatic analyzer after diosgenin

treatment; C: Cytotoxicity of dioscin and diosgenin on HK-2 cells. Positive drug: Vancomycin. n = 10, x + 5. P < 0.05, P < 0.01,
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Figure 3  Anti-bacterial activity of dioscin and diosgenin. A: The survival rats of MRSA infected mice under indicated treatment; B:
Bacterial numbers in the peritoneal lavage; C: HE pathological changes of kidney after infection and treatment from three repeated
experiments. n = 5, x+s. "P<0.05,"P<0.01,""P<0.001 vs model
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Figure 4 Anti-inflammatory activity of dioscin and diosgenin. A: TNF-a.IL-18 and IL-6 in peritoneal lavage measured with ELISA assay;
P <0.001 vs model

Hk

B: Relative expression of inflammatory genes in macrophages determined with gPCR. n=35,x+s. P < 0.05, "P < 0.01,
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Figure 5 Key target of diosgenin aglycone against MRSA infection disease. A: Predicated targets of diosgenin on sepsis therapy; B: The
top 20 biological processes of diosgenin in treating sepsis; C: Interaction network of diosgenin-sepsis disease; D: GO analysis of pathways

participate in diosgenin treating sepsis
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