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Effect of free fatty acid on NALP3 inflammasome
signaling pathway in THP-1 macrophages

FU Liyao, ZHOU Fuxi, WANG Xuehong, LU Fanggen

(Department of Gastroenterology, Second Xiangya Hospital, Central South University, Changsha 410011, China)

Abstract Objective: To investigate the potential effect of NALP3 inflammasome on the occurrence and

development of nonalcoholic steatohepatitis (NASH).

Methods: THP-1 macrophages were cultured for 24 h by palmitic acid at various concentrations.
The THP-1 macrophages were pretreated with N-acetyl-cysteine at different doses for 24 h before the
palmitic acid cultivation. ROS production was determined by flow cytometry. The expression of IL-
1B was detected by ELISA; the expressions of NALP3 protein and caspase-1 protein were detected by
immunofluorescence; NALP3, ASC, and caspase-1 mRNA were measured by real-time PCR.
Results: Compared with the THP-1 macrophages without palmitic acid, the level of ROS, NALP3
protein and caspase-1 protein, and the expression of IL-1p were increased after palmitic acid
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treatment in a dose dependent manner (P<0.05). Compared with the THP-1 macrophages with
palmitic acid (400 umol/L), the level of NALP3 mRNA (P<0.05), the level of NALP3 protein and
caspase-1 protein (P<0.05), the expression of IL-1p (P<0.05) were decreased after preadministration

of N-acetyl-cysteine in a dose dependent manner.

Conclusion: ROS induced by free fatty acid can regulate the activation of NALP3 inflammasome

signaling pathway leading to the release of inflammatory cytokines. This pathway may be the possible

mechanism of NASH.
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PEPER) T W R P T ANIL-1B, IL-18 5 NASHHR & 1T
TE (1B 5 AR . JRAE SR S YIAR SN, HTE
A W5 A S YR RIE SINALPI R RS 5 T
NASH A AE SR HJE S FNALP3 R /M 5
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Figure 1 Effect of PA (0-400 ymol/L) on the level of ROS, IL-1p in THP-1 macrophages (n=9, x+s)

A: Fluorescence intensity determined by flow cytometry; B: Change of IL-1p level determined by ELISA. *P<0.0S vs Control; +P<0.0S vs
group of 50 umol/L PA; $P<0.05 vs group of 100 pmol/L PA; #P<0.05 vs group of 200 ymol/L PA
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Figure 2 Effect of NAC (0-100 mmol/L) on the level of PA(400 pmol/L)-induced ROS, IL-1f in THP-1 macrophages (n=9, x+s)

A: Fluorescence intensity determined by flow cytometry; B: Change of IL-1p level determined by ELISA. *P<0.05 vs group of PA; +P<0.05 vs
group of PA+12.5 pmol/L NAC; #P<0.0S vs group of PA+25 umol/L NAC; #P<0.0S vs group of PA+50 pmol/L NAC
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Figure 3 Effect of NAC (0-100 mmol/L) on the level of PA (400 pmol/L)-induced NALP3, caspase-1, ASC mRNA in THP-1 (n=9, xs)
*P<0.0S vs group of PA; +P<0.05 vs group of PA+25 ymol/L NAC; $P<0.05 vs group of PA+50 pmol/L NAC
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Figure 4 Immunofluorescence staining showing the effect of PA on the NALP3 (upper) and caspase-1 (lower) protein expression
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Figure S Immunofluorescence staining showing the effect of NAC on the PA-induced NALP3 (upper) and caspase-1 (lower) protein

expression
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