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Figure 2. Brain in ammation in wild-type and NIrp3-de cient mice upon lipopolysaccharide (LPS) administration. (A-B) Hippocampal regions were isolated from PBS- or
LPS-administered mice at 24 hours post injection and dissociated into single cell suspensions. Cells were then stained with CD11b- and CD45-speci ¢ antibodies and ana-
lyzed via ow cytometry. The relative percentages of CD11b*CD45* cells are plotted in B (n = 4). (C-D) Levels of IL-1 were quanti ed by ELISA in the brain homogenates of
untreated mice and LPS-injected mice after 6 or 24 hours of administration (C, n = 4) and of PBS- or LPS-injected mice after 24 hours of administration (D, n = 8). (E) Levels of
interleukin (IL)-1 were quanti ed by ELISA in the hippocampal homogenates of PBS- or LPS-injected mice after 24 hours post injection (n = 4). (F-G) Hippocampal regions
were dissociated into single cell suspension as in (A). Cells were also stained with anti-CD11b antibody, anti-CD45 antibody, and active caspase-1-speci c FLICA reagent
(carboxy uorescein-YVAD-FMK), following which they were analyzed via ow cytometry (n = 4). (B-E, G) Data were analyzed by 1-way ANOVA with Dunnett s posthoc test
(C) or 2-way ANOVA with Bonferroni posthoc test (B, D, E, G). Asterisks indicate signi cant differences. (*P<.05; *P<.01; ** P<.001; n.s., not signi cant).

Kyn/Trp ratio in brains of wild-type mice (P<.001), while no sig-
ni cant change was observed in Nlrp3-de cient mice following
LPS injection (Figure 4C). Furthermore, IDO1 enzymatic activity
of brain hippocampal homogenates was signi cantly increased
in the LPS-administered wild-type mice (P<.05), but not in the
NIrp3-de cient mice (Figure 4D).

To determine whether the NLRP3 in ammasome is involved in
the induction of Ido, we measured levels of Ido mRNA in mouse
brain mixed glial cultures. Interferon- (IFN- ) was used as a posi-
tive control to induce Ido mMRNA expression (P<.001) (Figure 4E).
Interestingly, LPS/ATP stimulation produced a signi cant induc-
tion of Ido mMRNA in mixed glial cultures (P<.01, Figure 4E; P<.001,
Figure 4F), while neither LPS alone nor ATP alone caused the upreg-
ulation of Ido (P>.05) (Figure 4E-F). This LPS/ATP-mediated induc-
tion of Ido was not observed in Nlrp3-de cient mixed glial cells
(Figure 4G), suggesting that the NLRP3 in ammasome is respon-
sible for the induction of Ido. On the other hand, antidepressant
amitriptyline showed no inhibition on the LPS/ATP-induced upreg-
ulation of Ido mMRNA expression in mixed glial cells (Figure 4H).

Inhibition of In ammasome/Caspase-1 Suppresses
the Production of IDO

To further con rm whether NLRP3-mediated caspase-1/in am-
masome activity is required for Ido induction, we examined

the effect of zVAD, a pan caspase inhibitor, on the expression
of ldo mRNA. Consequently, zZVAD treatment abolished LPS/
ATP-promoted Ido induction in mouse mixed glial cells (P<.001)
(Figure 5A). Similarly, treatment with glibenclamide, a chemi-
cal blocker of potassium ef ux, also signi cantly reduced the
induction of Ido mMRNA expression triggered by LPS/ATP stim-
ulation (P<.01) (Figure 5B). Both inhibitors clearly decreased
in ammasome-mediated caspase-1 activation and IL-1 or
IL-18 secretion in mixed glial cells (Figure 5C). Indeed, the cas-
pase inhibitor zVAD reduced in ammasome-dependent IL-1

secretion (P<.001) but not IL-6 secretion (Figure 5D-E). We
thus examined the possibility that IL-1 or IL-18 mediates Ido
induction. Unlike LPS/ATP stimulation, neither IL-1 nor IL-18
treatment induced the expression of ldo mRNA in mixed glial
cells (Figure 5F). These data demonstrate that in ammasome-
dependent caspase-1 activation, but not the subsequent secre-
tion of IL-1 or IL-18, is a prerequisite for Ido induction in mixed
glial cells. Next, we examined whether NLRP3 in ammasome-
activating stimulation in uences the expression of Ido in mouse
hippocampal neuronal HT-22 cells, as Ido induction in neu-
rons may lead to impaired production of serotonin. However,
neither NLRP3-stimulating LPS/ATP treatment nor treatment
with in ammasome-mediated proin ammatory cytokines
induced mMRNA expression of Ido in HT-22 cells (Figure 5G), indi-
cating that NLRP3 in ammasome activation may induce IDO


















