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Mutation of Npcl gene causes abnormal lipid metabolism to induce apop-

tosis of renal cells and promote fibrosis
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[ABSTRACT] AIM: To investigate the dysfunction of renal cell and tissue in Npc/ mutant mice, in order to pro-
vide support for the treatment of Niemann-Pick disease type C1 (NPC1) patients. METHODS : The kidneys of wild-type
(Npel*’*) and Npel mutant (Npel =7 ) mice on postnatal day 60 were isolated. HE staining was performed to examine
the morphological changes of the renal tissues. Oil red O staining was used to examine the lipid deposition in the renal tis-
sues. The apoptosis of the renal cells was detected by TUNEL staining. The expression of apoptosis-related proteins in the
renal tissue was determined by Western blot, and immunofluorescence was performed to examine the expression of a-smooth
muscle actin (-SMA) and vimentin in the renal tissues. RESULTS: Compared with Npel *"* mice, the morphological
observation showed obvious vacuoles and no lipid deposition in the renal tissue of Npel =/~ mice. Subsequently, TUNEL
staining showed significant increase in the apoptotic cells in the renal tissue of Npel ="~ mice (P <0.01), and the expres-
sion levels of Bax and Bad were up-regulated in the renal tissues of Npcl '~ mice (P <0.01) , but Bel-2 was down-regula-
ted (P <0.05). Furthermore, the expression of a-SMA and vimentin was significantly up-regulated in the renal tissues of
Npel =~ mice (P <0.01). CONCLUSION: Npcl gene mutation causes abnormal lipid metabolism in the renal cells,
which induces the apoptosis of renal cells and promotes the fibrosis of renal tissue.
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HE staining results showed the obvious vacuoles in the renal tissue of NpcI =/~ mice. A and C: HE staining of renal tissue

in Npel " mice (scale bar = 25 um); B and D HE staining of renal tissue in Npcl =/~ mice (scale bar = 25 pum),

and the vacuoles indicated by black arrows.
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Figure 2. il red O staining results showed no lipid deposition in the renal tissue of Npc! =~ mice. A and C: oil red O staining was
performed to examine the lipid deposition in the renal tissue of NpcI ™" mice (scale bar = 25 pm) , and the red lipid drop-
lets were clearly observed and uniformly distributed (indicated by black arrow) ;B and D; compared with Npel */* mice, no
lipid droplet was observed in the renal tissue of Npcl =~ mice, which suggested that the mutation of Npcl gene could lead to

abnormal lipid metabolism in kidney cells (scale bar =25 um).
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Figure 3. Npcl gene mutation induced significant apoptosis of renal cells in mice. A; TUNEL staining was used to detect the apoptosis of
kidney cells in mice, and the apoptotic cells were indicated by white arrows (scale bar = 25 um) ; B: Western blot was used
to examine the protein expression of Bel-2, Bax and Bad. Mean +SD. n=5. *P<0.05, ** P <0.01 vs NpcI " group.
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Figure 4. Npcl gene mutation promoted the fibrosis of renal tissues in mice. Immunofluorescence was used to detect the expression of

a-SMA (A) and vimentin (B) in renal tissue of mice, and the a-SMA/vimentin positive cells were indicated by white ar-

row (scale bar =25 pm). Mean =SD. n=5. ** P <0.01 vs Npcl ™" group.
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