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Abstract ; To investigate the role and mechanism of phosphatidylinositol 3-kinase (PI3K) - protein kinase B ( Akt) signaling pathway in
sodium fluoride (NaF) —induced apoptosis of mouse kidney cells, 4—week—old ICR mice were used to establish the model of NaF—induced
renal injury by intragastric administration of fluoride for 42 days. On the 21st and 42nd days of the experiment, kidney samples were collected
for histopathological observation. Flow cytometry was used to detect the effect of different doses of NaF on the apoptosis rate of kidney cells.
The terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) method was used to observe the number and distribution charac-

teristics of apoptotic cells. Finally, reverse transcription real—time quantitative polymerase chain reaction (RT-qPCR) was used to analyze
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the gene expression levels of the PI3K—Akt pathway and its downstream apoptosis related factors, and Western blot was used to detect the
protein expression level of key apoptosis related factors in this pathway. The results showed that different degrees of pathological changes,
such as granular degeneration, vacuolar degeneration, necrosis of renal tubular epithelial cells and formation of clear tubular casts were ob-
served in the 12, 24 and 48 mg/kg NaF treated groups, which confirmed that the model of renal injury induced by NaF was successfully es-
tablished. When NaF dose =12 mg/kg, the apoptosis rate and the number of apoptotic cells in kidney increased significantly, compared with
the control group (P<0.05), and they showed dose and time dependence. At the same time, the PI3K—Akt signaling pathway major factors
PI3K, Akt, mammalian target of rapamycin (mTOR) , p70 ribosomal protein S6 kinase ( p70S6K) and their downstream anti—apoptotic fac-
tors B—cell lymphoma-2 (Bcl-2) , B—cell lymphoma—xIL. (Bcl-xL.) mRNA relative expression levels were significantly down-regulated ( P<
0.05), while the mRNA relative expression levels of pro—apoptotic factors caspase—9, caspase—3, forkhead box 03a (FoxO3a) , Bel-2-in-
teracting mediator of cell death (Bim), Bel-2-associated X protein ( Bax) and Bel-2-associated death promoter (Bad) were significantly
up-regulated (P<0.05). The Western blot analysis showed that the protein relative expression levels of PI3K and phosphorylated—Akt ( p—
Akt, Serd73) were significantly decreased (P<0.01), while the protein relative expression levels of cleaved—caspase—9 ( C—caspase—9)
and cleaved—caspase—9 (C—caspase—3) were significantly increased (P<0.01). These results suggested that excessive NaF might induce
apoptosis of renal cells by inhibiting the PI3K—-Akt signaling pathway, breaking the regulatory balance of apoptosis, thereby inducing apopto-
sis of kidney cells, resulting in damage to renal tissue structure. This study revealed the molecular mechanism of apoptosis induced by NaF
through inhibition of the PI3K—Akt signaling pathway, which provided a new scientific basis for further elucidating the nephrotoxic mecha-
nism of fluoride, and also laid a theoretical foundation for developing renal protection strategies targeting this pathway in the future.
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