Andrographis paniculata downregulates gluconeogenic pck1 gene expression in alloxan-induced diabetic zebrafish
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Introduction. Diabetes Mellitus (DM) is a metabolic disorder that contributes to global morbidity and mortality. One pathological process of DM is increased gluconeogenesis, in which the phosphoenolpyruvate carboxykinase 1 (pck1) gene plays a regulatory role (Barroso et al, 2024). Many patients seek herbal alternatives, including Andrographis paniculata (AP), due to its potential antidiabetic effects (Arifah et al, 2022).
Aims. This study aimed to investigate whether AP extract modulates pck1 gene expression in an alloxan-induced diabetic zebrafish model.
Methods. The study was conducted in two phases. Phase 1 compared three hyperglycemia induction protocols (glucose immersion, streptozotocin-glucose, and alloxan-glucose), identifying alloxan-glucose as the most effective. In Phase 2, diabetic zebrafish were allocated into treatment groups receiving Andrographis paniculata extract (200, 300, 400 mg/2L), metformin (100 mg/2L), or no treatment, alongside a non-diabetic control. Relative pck1 expression was assessed by qRT-PCR using ef1a as the reference gene.
Results. Treatment with 200 mg/2L AP extract significantly reduced pck1 expression compared to the positive control (n = 5, p<0.001). and normal groups (n=5, p=0.006). At higher AP doses (300 and 400 mg/2L), pck1 expression was suppressed to levels undetectable in most samples. Results shown in table above (mean ± standard deviation).
Discussion. The findings suggest that AP extract effectively downregulates pck1 gene expression in alloxan-induced diabetic zebrafish. This supports its potential role in diabetes management by targeting gluconeogenesis as a key metabolic pathway.
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