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Role of CD36 in palmitic acid-induced apoptosis of astrocytes
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Abstract: This study was designed to investigate the role of CD36 in palmitic acid (PA)-induced apoptosis
of astrocytes and the potential mechanisms of the action. MTT assay was used to detect cell viability and
TUNEL assay to detect cell apoptosis. It was found that PA significantly decreased astrocyte cell viability
and increased cell apoptosis. The uptake of BODIPY FL C16 by astrocytes was measured by flow cytometry.
The results showed that CD36 played a key role in the process of PA uptake by astrocytes. The changes of
intracellular calcium concentration were detected by FLIPR real-time fluorescence recording system. It was
found that IP3R mediated PA signal to induce intracellular calcium release and finally caused endoplasmic
reticulum calcium depletion. The intracellular ROS level was detected with CM-H,DCFDA fluorescence
staining. The ROS level was induced by PA in astrocytes. The effect was blocked by CD36 inhibitor SSO
through inhibition of the uptake of PA. PA-induced calcium overload and ROS increase were prevented by
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IP3R inhibitor APB. SSO, APB and antioxidant NAC all had significant inhibitory effects on PA-induced

astrocyte cell viability decrease.

In conclusion, CD36 mediates the translocation of PA into astrocytes, which

leads to calcium overload, oxidative stress and eventually cell apoptosis.
Key words: palmitate; astrocyte; CD36; calcium overload; oxidative stress
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Figure1l Effectsof pamitic acid (PA) on astrocyte cell morphology (A), viability (B, n=8) and apoptosis (C and D, n=5). Astrocytes
were treated with different doses of palmitate for 24 h, and then cell viability was detected by MTT assay, cell apoptosis was detected by

TUNEL assay. Nuclei were stained by DAPI (blue), and apoptotic cells were stained by TUNEL (green). X+s. ~P<0.01, "'P<
0.001 vs CON group

Sl BODIPY FL C16 BODIPY FL Cl6
550

104 pm

. 1 Il coN
C 200~ B SSO D
1 PA
12500
150 = 2 10000
] )
i 1 g 7500
g 1007 S 5000
o 1 = g
[£5 sk
= 2500

504 0

CON PA 80

BODIPY FL C16

Figure2 Cluster of differentiation (CD36) meditates the uptake of PA by astrocytes. A: Expression of CD36 in astrocytes confirmed
by cellular immunofluorescence staining. Nuclel were stained by DAPI (blue), and CD36 were stained by Alexa Fluor ® 594 (red); B:
Observation of BODIPY FL C16 uptake and effect of CD36 inhibitor sulfo-N-succinimidyloleate (SSO) by fluorescence microscope; C:
Quantitative analysis of BODIPY FL C16 uptake and effects of CD36 inhibitor and PA by flow cytometry (n=3, mean+SEM). MFI:
Mean fluorescence intensity. ~~ P<0.001 vs CON group
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JRAHM 24 h G4 TS0y (16.6+1.5)%, SXIEA ExtAMI A REZER (P<0.001), 1 PA+SSO
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Figure 3 Effects of SSO on PA-induced apoptosis (A and B, n=5) and cell viability decrease (C, n=8) in astrocytes. Astrocytes were
treated with 0.2 mmol -L™* PA or 0.2 mmol-L™* PA +0.2 mmol -L ™ SSO for 24 h, and then cell viability was detected by MTT assay, cell
apoptosis was detected by TUNEL assay. Nuclel were stained by DAPI (blue), and apoptotic cells were stained by TUNEL (green).

Mean+SEM. “P<0.001 vs CON group; *#P<0.001 vs PA group
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Figure 4 PA causes a significant [Ca®]; elevation (A and B) and [Ca®*]er depletion (C and D, n=4) in astrocytes by activating
IP3R, which can be suppressed by SSO. A, B: For HBSS, PA or PO group, astrocytes were incubated with Calcium 6 Assay working
solution for 2 h, then calcium-induced fluorescence was captured by FLIPR real-time fluorescence recording system, at the time point of

60 s, HBSS, 0.2 mmol -L ™ PA or 0.2 mmol-L ™ PO was added. For PA+SSO or PA+APB group, astrocytes were incubated with Calcium
6 Assay working solution containing 0.2 mmol-L™* SSO or 10 pmol-L™* APB for 2 h, then calcium-induced fluorescence was captured
by FLIPR real-time fluorescence recording system, at the time point of 60 s, 0.2 mmol-L™* PA was added. n=4, mean+SEM.
""P<0.001 vs HBSS group; P <0.001 vs PA group. C, D: Astrocytes were incubated with 0.2 mmol -L™* PA, 0.2 mmol-L™* PO,
0.2 mmol-L™* PA+0.2 mmol-L™* SSO or 0.2 mmol-L™* PA+10 umol-L™* APB for 4 h, then incubated with Calcium 6 Assay working
solution for 2 h, calcium-induced fluorescence was captured by FLIPR real-time fluorescence recording system, at the time point of

Kkk

60s, 1 pmol-L* TG wasadded. n=4, mean+SEM. P<0.001 vs CON group; *P<0.05 vs PA group
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Figure5 Effects of SSO on PA-induced ROS increase in astrocytes. A, B: Astrocytes were treated with 0.2 mmol-L ™ PA, 0.2 mmol-L™*
PA+0.2 mmol-L™ SSO or 0.2 mmol-L ™ PA+10 pmol-L™ APB for 4 h, then astrocytes were incubated with 25 pmol-L™* CM-H,DCFDA
for 30 min, fluorescence was measured by fluorescence microscope (A) or multi-mode microplate reader (B). C:. Astrocytes were

treated with 0.2 mmol -L™* PA, 0.2 mmol-L™ PA+10 pmol-L™* APB or 0.2 mmol-L™ PA+0.5 mmol-L™ NAC for 24 h, and then cdll

Kkk

viability was detected by MTT assay. n=8, mean + SEM. P<0.001 vs CON group; *P<0.001 vs PA group
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Figure6 CD36 mediates the apoptosis of astrocytes induced by
PA via calcium overload and oxidative stress
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