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[Abstract] Objective: To investigate the mechanism of Siwu decoction (SWD) in nourishing blood and
tranquilizing by regulating iron metabolism in peripheral tissues and the brain, and to validate it through animal
experiments. Methods: Active components of SWD and disease targets were retrieved from online databases with
intersection taken to construct a "active ingredient —target —disease" network diagram. PPl analysis, KEGG
enrichment analysis, and GO enrichment analysis were performed on the intersecting targets. A blood—deficiency
rat model was established using blood loss method. Blood deficiency manifestations, peripheral blood erythrocyte
parameters and serum iron (SI) content changes were observed. The qRT-PCR was used to detect the relative
content of Akt mRNA, Nrf2 mRNA, and HMOX-1 mRNA in spleen tissue. Sleep monitoring experiments were
conducted to observe the sleep latency and duration of rats, and Western blotting was used to detect the
expression of Akt, Nrf2, and HMOX-1 proteins in the hippocampus. Enzyme linked immunosorbent assay (ELISA)
was used to detect the levels of 5-HT, DA, and Fe in the hippocampus. HE staining was used to observe the
pathological changes in the hippocampus. Results: The effective active components of SWD included B-sitosterol,
stigmasterol, kaempferol, and myricetin. Core targets for anemia and insomnia included Aktl, HMOX-1, IL-6,
and TNF. KEGG enrichment analysis showed that the targets of SWD in treating anemia and insomnia were
enriched in the same signaling pathway, while GO enrichment analysis showed that SWD had the same biological
processes and molecular functions in treating anemia and insomnia. Animal experiments showed that compared
with the blank group, RBC, HGB, and HCT levels decreased significantly in the SW group and model group
after modeling (P<0.01). After administration, HGB and HCT levels in the SW group were significantly higher
than those in the model group (P<0.05), and the model group showed lower RBC, HGB, and HCT levels than the
blank group. The SW group exhibited significantly higher levels of Akt mRNA, Nrf2 mRNA, HMOX-1 mRNA,
and Sl in the spleen compared with the model group (P<0.01), while the model group showed lower Nrf2 mRNA,
HO-1 mRNA, and SI levels than the blank group (P<0.05). After modeling, sleep latency was significantly
prolonged (P<0.05) and sleep duration significantly shortened (P<0.01) in the SW group and model group compared
with the blank group. After administration, sleep latency did not differ significantly between groups, but sleep
duration in the SW group was significantly longer than those in the model group (P<0.01), and the model group
showed shorter sleep duration than blank group (P<0.05). The SW group showed a trend of increased Akt protein
expression, significantly higher Nrf2 and HO-1 protein levels, and higher brain iron content compared with the
model group (P<0.05 or P<0.01). The model group showed lower Nrf2 protein levels than the blank group (P<
0.05), with no significant changes in Akt and HO-1 proteins and lower brain iron content (P<0.05). Compared
with the model group, the content of 5—HT in the hippocampus of rats in the SW group was significantly
increased (P<0.05), while the content of DA was significantly decreased (P<0.05). Compared with the blank group,
there was no significant change in the content of 5—HT in the hippocampus of rats in the model group, but the
content of DA was significantly increased (P<0.01). Hippocampal pyramidal cells in the SW group and blank
group were neatly arranged with reduced cell infiltration and normal cytoplasm and nucleus morphology, whereas
the model group showed disordered cell arrangement, severe cell infiltration, irregular cell morphology, and
enlarged nuclei with reduced cytoplasm. Conclusion: This study reveals that SWD can achieve dual iron
metabolism regulation by activating the Akt/Nrf2/HO —1 pathway, promoting peripheral iron metabolism to
participate in hemoglobin synthesis for blood nourishment, and increasing brain iron content to provide a material
basis for the synthesis of neurotransmitters such as 5 -HT and DA, exerting a tranquilizing effect. This
discovery elucidates the synergistic mechanism of '"nourishing blood and tranquilizing", confirming its systemic
integration of peripheral hematopoiesis and central nervous system protection through the bridging effect of iron
metabolism.
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