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Abstract : [Objective] This study investigates the anti-inflammatory effects of Lycopodium alkaloids (ILAs) in a rabbit model of

post-traumatic osteoarthritis (PTOA) following anterior cruciate ligament reconstruction ( ACLR). Using bioinformatics tools and
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molecular analyses, we explores how LLAs modulate key inflammatory pathways and cartilage integrity in the PTOA model.
[ Methods] Bioinformatics tools were first applied to predict key molecular markers and pathways related to PTOA following ACLR.
Potential targets for intervention with LLAs were identified from existing databases. Subsequently, 24 New Zealand rabbits were
randomly assigned to four groups: normal, control, normal saline (NS),and LLAs-treated groups. All but the normal control group
underwent ACLR surgery to induce PTOA. The LLAs group received topical applications of ILAs solution, while the NS group was
treated with saline, three times per week for four weeks. Serum levels of pro-inflammatory cytokines such as interleukin-18 (IL-183),
IL-6 and tumor necrosis factor-a ( TNF-a) were measured using enzyme-linked immunosorbent assay (ELISA) Kkits specific for
rabbits. After the final treatment, blood samples were collected, centrifuged, and the serum was stored at —70 °C until analysis.
mRNA levels of matrix metalloproteinases (MMP-1 and MMP-13), and a disintegrin and metalloproteinase with thrombospondin
motifs (ADAMTS) enzymes (ADAMTS-4 and ADAMTS-5) were quantified using real-time quantitative PCR (RT-qPCR) , with
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) serving as the reference gene. Protein expression levels of these markers were
assessed by Western blotting. Histological analysis of cartilage tissues was conducted using hematoxylin-eosin (HE) staining for
general morphology and safranin O-fast green (SO/FG) staining to assess cartilage matrix integrity. The Krenn synovitis score and
Mankin scoring system were used to evaluate the extent of inflammation and cartilage degradation, respectively. [ Results] The LLAs-
treated group showed a marked decrease in pro-inflammatory cytokine levels compared to the control and NS groups. Levels of 1L-183,
IL-6 and TNF-« in the LAs-treated group dereased significantly (P<C0. 05),and their levels dereased more in the LAs-treated group
than in the NS group. Histopathological analysis revealed less cartilage degradation in the LLAs-treated group.as confirmed by SO/FG
staining, which demonstrated better preservation of proteoglycan content. HE staining further confirmed lower inflammatory cell
infiltration and cartilage erosion in the LLAs-treated group,indicating that LLAs played a protective role against cartilage degradation.
At the molecular level, mRNA expression of MMP-1, MMP-13, ADAMTS-4, and ADAMTS-5, which are key enzymes involved in
cartilage breakdown, were significantly downregulated in the LAs-treated group (P<C0. 05). Protein analysis through Western blot
confirmed these findings, with the expression of these matrix-degrading enzymes being substantially lower in the LLAs-treated group
compared to the control group. The inhibition of these enzymes corresponded with the observed improvements in cartilage integrity.
Additionally, the NS group showed a moderate reduction in inflammatory markers compared to the control, though not as significant
as the LAs-treated group. [ Conclusion] This study confirms the significant anti-inflammatory effects of LAs in a rabbit model of
PTOA induced by ACLR. The findings revealed that LLAs could effectively reduce the expression of pro-inflammatory cytokines,
including II.-18, IL-6 and TNF-«, which are critical mediators in inflammatory process. Furthermore, LAs treatment led to a
downregulation of MMP-1, MMP-13, ADAMTS-4 and ADAMTS-5, which play a key role in cartilage degradation. These molecular
changes corresponded with the preservation of cartilage integrity, as evidenced by histological analyses, which showed less cartilage
erosion and higher proteoglycan content in the LAs-treated group. The results suggest that LAs hold therapeutic potential not only
for mitigating inflammation but also for preventing cartilage degradation in PTOA. By targeting both cytokine-mediated inflammation
and matrix-degrading enzymes,LAs could provide a multifaceted approach to the treatment of PTOA. These findings provide a strong
basis for further exploration of ILAs as a non-invasive treatment option for patients with osteoarthritis, highlighting their ability to
reduce inflammation and preserve joint function.

Keywords: Lycopodium alkaloid; post-traumatic osteoarthritis; anterior cruciate ligament reconstruction; inflammatory cytokine;

cartilage degradation; bioinformatic analysis
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