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Introduction. Colorectal cancer (CRC) is a growing health concern globally, especially in low- and middle-income countries like Nigeria, with over 100,000 new cases annually. Limited treatment options and high costs underscore the need for affordable therapies. Quinoxaline derivatives and NSAID-based compounds, such as naproxen analogues, show potential due to their anti-inflammatory and pro-apoptotic effects.
Aims. This study investigated the therapeutic efficacy of novel naproxen analogues and quinoxaline derivatives in N-Methyl-N-Nitrosourea (NMU)-induced colorectal cancer in albino rats.
Methods. Sixty male albino rats were divided into six groups: (i) normal control, (ii) CRC control (NMU only), (iii) 5-FU (50 mg/kg), (iv) naproxen analogue (40 mg/kg), (v) quinoxaline derivative (25 mg/kg), and (vi) combination therapy. CRC was induced with intrarectal NMU (2 mg/kg) on alternate days for 60 days. Treatments were given intraperitoneally for five days post-induction. Tumor size was measured with calipers, and histopathology, apoptosis (caspase-3), and inflammation markers (COX-2, IL-6) were assessed.
Results. NMU induction led to aggressive tumor formation, with mean tumor volume of 412 ± 25 mm³ in the CRC control group. Treatment with 5-FU reduced tumor volume by 61% (160 ± 18 mm³). Naproxen analogue monotherapy showed a 48% reduction (215 ± 20 mm³), while quinoxaline derivative alone achieved a 52% reduction (198 ± 22 mm³). Strikingly, combination therapy demonstrated a 72% reduction (115 ± 15 mm³), significantly outperforming 5-FU (p < 0.01). Immunohistochemistry revealed upregulation of caspase-3 (2.8-fold increase) and downregulation of COX-2 expression (−65%) in the combination group compared to CRC control. Histology confirmed reduced dysplasia and necrotic regions in treated groups, particularly in the combination therapy group. 
Discussion. Novel naproxen analogues and quinoxaline derivatives demonstrated significant anticancer efficacy against NMU-induced CRC in rats, with combination therapy outperforming standard 5-FU. These findings highlight the potential of low-cost, locally producible heterocyclic-based agents as affordable alternatives for CRC management in resource-limited settings. 

