Supplementary Materials: Early Cognitive and Hippocampal Alterations During Diet-Induced Metabolic Dysfunction in Sprague–Dawley Rats

Section S1: Animal Model Induction and Group Allocation
Table S1. List of abbreviations
	Abbreviation
	Full term

	BDNF
	Brain-derived neurotrophic factor

	NT-3
	Neurotrophin-3

	MMP-9
	Matrix metalloproteinase-9

	GPX
	Glutathione peroxidase

	AGEs
	Advanced glycation end products

	P-tau
	Phosphorylated tau

	Aβ
	Amyloid-β



Rats with fasting blood glucose levels ≥ 200 mg/dL at four days post-STZ injection were considered diabetic. All rats completed behavioral testing. One RDF rat was excluded from biochemical analyses due to detection of an abnormal mass following behavioral testing. Mortality following STZ administration resulted in further exclusions. Full details of group sizes and exclusions are summarized in Table S2.
Table S2. Animal group sizes, exclusions, and final sample sizes per analysis.
	Group
	Initial (n)
	Final (n) (Behavioral)
	Exclusions from biochemistry
	Reason for exclusion
	Final biochemistry (n)

	RDM
	12
	12
	1
	Mass/tumor detected post-behavioral testing
	11

	RDF
	12
	12
	0
	-
	12*

	HFDM
	12
	12
	7
	Death following STZ administration
	5

	HFDF
	12
	12
	3
	Death following STZ administration
	9


*One additional hippocampal MMP-9 value (RDF group) was excluded as a statistical outlier for that specific analysis; the corresponding animal remained included in all other analyses

Section S2: Sensitivity analysis
All datasets were assessed for potential outliers. Outliers were identified in the RAWM dataset (n = 7 data points) and in the serum MMP-9 dataset (one datapoint from the RDF group). The MMP-9 outlier was excluded from that specific analysis, resulting in a final sample size of  n = 11 for the RDF group, while the corresponding animal was retained for all other biochemical analyses.
Section S3: Statistical Normality Testing
Table S3.  Normality Test Results for All Datasets.
	Variable
	Normality test
	Test statistics (W)
	P-value
	Distribution

	Body weight
	Shapiro–Wilk
	0.9064
	0.0635
	Normal

	FBG
	Shapiro–Wilk
	0.9751
	0.7922
	Normal

	FI
	Shapiro–Wilk
	0.9346
	0.2101
	Normal

	HOMA-IR
	Shapiro–Wilk
	0.9682
	0.8679
	Normal

	OFT
	Shapiro–Wilk
	0.8631
	0.0534
	Normal

	EPM
	Shapiro–Wilk
	0.8910
	0.1214
	Normal

	RAWM
	Shapiro–Wilk
	0.8887
	0.1341
	Normal

	Hippocampus markers
	Shapiro–Wilk
	0.9488
	0.6282
	Normal

	Serum markers
	Shapiro–Wilk
	0.9422
	0.5462
	Normal


Normality was assessed using Shapiro–Wilk test, p value more than 0.05 indicate normal distribution.


Section S4: Behavioral Sensitivity Analysis

[image: ]

Figure S1. Sensitivity Analysis of RAWM Test. 
Rat memory performance was assessed at (A) 30 min, (B) 5 h, and (C) 24 h post-training. Normality was assessed using the Shapiro–Wilk test and Q–Q plots; as all data were normally distributed, two-way ANOVA followed by Tukey’s multiple comparisons test was performed and revealed the following: (A) only sex (but not diet) has a significant effect (F (1, 39) = 18.64, P = 0.0001). (B) Unlike male rat groups, HFDF rats made significantly lower errors than RDF rats (F (1, 39) = 9.099, P = 0.0045). (C) HFD rats of both sexes committed significantly more errors than RD rats (F (1, 39) = 12.38, P = 0.0011). RDM: regular diet male; RDF: regular diet female; HFDM: high-fat, high-fructose diet male; HFDF: high-fat, high-fructose diet female. Error bars represent mean ± SEM of  N = 11–12 rats per group.
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