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Abstract: Objective To observe the effect of M1 bone marrow-derived macrophages (M1-BMDM) with Wnt5a knockdown on
liver fibrosis and regeneration in a rat model of liver cirrhosis, and to investigate its gain-of-function effect compared with
unmodified M1-BMDM. Methods Primary bone marrow-derived macrophages were isolated from rats and were polarized to M1
phenotype to construct MT-BMDM™"***” cells. A rat model of liver cirrhosis induced by CCl,/2-AAF was established, and at the
end of week 8, rats were randomly divided into model group, M1-BMDM group, M1-BMDM Wnt5a-knockdown empty vector group
(M1-BMDM***¥ group) , and M1-BMDM WntSa-knockdown group (M1-BMDMY"***" group) , with 6 rats in each group. On the
first day of week 9, the rats in each group were given a single injection of the corresponding cells via the caudal vein, along with an
intraperitoneal injection of a CCR2 inhibitor. Six rats without any treatment were used as normal control group. Samples were
collected at the end of week 12 to assess liver histopathology, serum liver function parameters, hepatic stellate cell activation, and
the expression levels of mature hepatocyte markers. A one-way analysis of variance was used for comparison of continuous data between
multiple groups, and the least significant difference i-test was used for further comparison between two groups. Results  Compared
with the model group, all cell treatment groups had significant alleviation of liver inflammatory response and significant
reductions in the activities of alanine aminotransferase and aspartate aminotransferase (AST) in serum (all P<0.01), and
the M1-BMDM""***” oroup had a significantly lower serum level of AST than the M1-BMDM group (P<0.05). The semi-
quantitative analysis based on immunohistochemical staining showed that compared with the model group, all cell treatment groups
had a significant reduction in the percentage of CD68-positive area (all P<0.05), and compared with the M1-BMDM*"® group,
the M1-BMDM""***” group had a significant reduction in the percentage of CD68-positive area and a significant increase in the
percentage of CD163-positive area (both P<0.05). Compared with the model group, all cell treatment groups had significant
reductions in the mRNA expression levels of CD68 and tumor necrosis factor-a (all P<0.05) and the protein expression level of
CD68 (all P<0.01); compared with the M1-BMDM*"*" group, the M1-BMDM"™***” group had significant increases in the protein
and mRNA expression levels of CD163 (both P<0.05), significant reductions in the protein and mRNA expression levels of CD68
(both P<0.05) , and a significant reduction in the protein expression level of tumor necrosis factor-a (P<0.01). Sirius Red collagen
staining and alpha-smooth muscle actin (@-SMA) immunohistochemical staining showed that compared with the model group, all
cell treatment groups had significant alleviation of liver collagen deposition and o-SMA-positive area, with the most significant
changes in the M1-BMDM"“"**" oroup, and compared with the M1-BMDM""™ group, the M1-BMDM“"***" group had
significantly smaller Sirius Red-positive area and a-SMA-positive area and a significantly lower content of hydroxyproline in liver
tissue (all P<0.05). Compared with the M1-BMDM*"™® group, the MI-BMDM""**” group had significant reductions in the
protein and mRNA expression levels of «-SMA and the mRNA expression level of COL-I and TGF-B (all P<0.05). Compared with
the model group, all cell treatment groups had a significant increase in the protein expression level of HNF-4a in liver tissue (all
P<0.05) , and the M1-BMDM"“"***” aroup had significantly higher protein and mRNA expression levels of HNF-4a and hepatocyte
specific antigen than the M1-BMDM*"™ group (both P<0.05). The M1-BMDM“"***” group had a significantly higher serum level
of albumin than the M1-BMDM*"™*" group (P<0.01). Immunofluorescence co-staining showed that compared with the model group,
all cell treatment groups had a significant increase in the number of cells stained positive for HNF and HNF-4a and Ki67 (all P<
0.01), and the M1-BMDM"Y"*** aroup had a significantly higher number of such cells than the M1-BMDM*"™ group (P<0.05).
Conclusion Inhibition of Wnt5a expression enhances the therapeutic effect of M1-BMDM on rats with liver cirrhosis induced by

CCl,/2-AAF, which provides new ideas for enhancing the anti-cirrhotic effect of M1-BMDM through genetic modification.
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