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Abstract

Cancer patients frequently suffer from anemia and cancer-related pain, which can be treated by non-opioid
analgesics such as diclofenac (DCF) and acetaminophen (APAP) attenuating inflammatory responses. The
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pro-inflammatory cytokine interleukin (IL)-6 triggers the expression of acute-phase proteins, including the iron
regulator hepcidin. Using proteomics and dynamic pathway modeling, we show that DCF and APAP directly
impact IL-6 signaling by enhancing the induction of the feedback-inhibitor suppressor of cytokine signaling 3
(SOCS3), reducing signal transducer and activator of transcription (STAT)3 phosphorylation, and decreasing
the expression of most acute-phase proteins except for hepcidin. In primary human hepatocytes (PHHs), the
impact depends on the patient-specific extent of SOCS3 induction, which is anti-correlated with hepcidin
expression. Whereas, in liver cancer cells, DCF and APAP stabilize the interaction of autocrine secreted bone
morphogenic protein (BMP) with its receptor, resulting in strongly amplified hepcidin expression. Our studies
suggest that co-inhibition of the BMP receptor counteracts excessive hepcidin production upon treatment
with pain-relieving drugs and could prevent iron-deficiency-caused anemia in liver cancer. A record of this
paper's transparent peer review process is included in the supplemental information.

2 / 2


