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treatment groups demonstrated drastically increased rate of kindling following withdrawal of treatment, though

still slower in rate than that of the control group. Values represent the mean + SEM. *p<0.05 vs. control group.

Fig. 8. Acute butyrate treatment fails to affect rapid kindling epileptogenesis in mice. (A) Butyrate (600 mg/kg,
i.p.) was given 1 hr prior to stimulation sessions in the designated group. Butyrate-treated mice failed to display
any retardation of rapid kindling development. (B) AD duration was also similar in both groups. (C) AD threshold
was similar in both groups. (D) The rate of rapid kindling development, expressed as mean number of
stimulations to achieve kindling stages 1 to 5 seizures, was similar in both groups. (E) A comparison of
electrographic AD activity between one randomly selected mouse from both the butyrate and control groups on

stimulation 8 showing similar duration and stage 2/3 seizures. Values represent the mean + SEM (n = 6—9 mice

per group).

Fig. 9. Fully-kindled epileptic animals treated with butyrate exhibit kindling reversal (curing epilepsy).
Previously-kindled mice expressing stage 4/5 (generalized) seizures were given daily butyrate treatment for two
weeks. At the end of the treatment period, animals were rekindled to full. (A) Butyrate-treated mice displayed
significant reduction in seizure severity during rekindling, in addition to requiring significantly greater
stimulations to fully kindle again. (B) In contrast to the relatively steady AD durations shown in control animals,
butyrate-treated mice exhibited progressively longer AD durations with further stimulations. (C) Although both
groups required a similar number of stimulations to reach stage 1 and 2 seizures, butyrate-treated animals required

significantly more stimulations to reach seizures of stages 3, 4, and 5. *p<0.05 vs. control group.

Fig. 10. HDAC inhibition reduces epileptogenic mossy fiber sprouting in the hippocampus in epileptic mice. At
the completion of chronic treatment experiments, animals from each kindling group were perfused and brain
slices from the hippocampus were prepared. Slices were then Timm stained and fiber sprouting was quantified
through densitometric analysis. (A) The top row of images is an expanded view of the entire hippocampus, while
the bottom row is a 5X zoom onto the dentate hilus (DH) subfield. (B) Butyrate treatment significantly limited
fiber sprouting in the hippocampus during kindling. (C) Butyrate treatments greatly reduced fiber sprouting in the
DH subfield. (D) Butyrate and ganaxolone (GX) treatments reduced fiber sprouting in the CA3, but did not
prevent the bulk of sprouting. (E) Butyrate and/or GX treatment during kindling significantly reduced Timm
scores in the hippocampus, but butyrate treated groups showed greater reduction than the GX group. *p<0.05 vs.

naive (non-kindled) control group; #p<0.05 vs. kindling (untreated) group.
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TABLE 1.
Mean number of stimulations to achieve kindling stages in vehicle-treated control and butyrate-treated mice.

Butyrate Treatment
Vehicle
Chronic Subchronic
Stage 1 19+031 2.3+£0.19 1.4+0.26
Stage 2 3.4+0.51 14.2 £ 1.54* 15.3+£2.51*
Stage 3 7.5+0.68 15.8 £1.71* 16.7 £2.43*
Stage 4 10.3+0.89 18.4 +1.40* 22.5+3.22*
Stage 5 12.3+£0.92 20.3+1.47* 23.5+3.30*

Values represent mean + SEM of number of stimulation values derived from the experiments in Figs. 5C, 6A, and

8C. *p<0.05 vs. vehicle control.
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