Table S1. Relative expression levels of Gipr and Glp-1r in the testis and whole pancreas.

	
	Whole pancreas
	Testis

	Gipr mRNA
	1.00
	481 ± 97

	Glp-1r mRNA
	1.00
	0.045 ± 0.003


Values are shown as means ± SD. Expression levels are presented relative to the expression level of the corresponding receptor in the whole pancreas, which was set to 1.00. Tissues were obtained from the same untreated wild-type C57BL/6J mice. n = 3 per group. Gipr, glucose-dependent insulinotropic polypeptide receptor; Glp-1r, glucagon-like peptide-1 receptor.



Table S2. Anthropometric and biochemical parameters of non-diabetic mice and diabetic mice treated with vehicle or empagliflozin.

	
	Non-DM
	Vehicle
	Empa

	Number of mice
	7
	7
	7

	Food intake (g/day)
	4.0 ± 0.5
	8.5
	8.5

	Initial body weight (g)
	21.0 ± 0.6
	37.2 ± 2.3a
	36.6 ± 1.75a

	Final body weight (g)
	26.6 ± 0.3
	42.9 ± 2.8a
	39.9 ± 2.6ab

	Body weight gain (g)
	5.3 ± 0.7
	5.8 ± 1.3
	3.3 ± 1.5ab

	Testis weight (mg)
	108 ± 6
	123 ± 13
	110 ± 14

	Testis index (mg/g body weight)
	4.1 ± 0.2
	2.5 ± 0.2a
	2.6 ± 0.3a

	Epididymal fat pad weight (mg)
	203 ± 38
	1005 ± 73a
	840 ± 70ab

	Epididymal fat pad index (mg/g body weight)
	9.6 ± 1.4
	23.4 ± 1.4a
	20.2 ± 2.7ab

	HbA1c (%)
	4.6 ± 0.3
	11.9 ± 1.1a
	5.8 ± 0.6ab

	Plasma glucose (mg/dL)
	155 ± 15
	593 ± 110a
	222 ± 39ab

	Plasma total cholesterol (mg/dL)
	39 ± 2
	61 ± 7 a
	73 ± 12 ab

	Plasma triglycerides (mg/dL)
	56 ± 13
	357 ± 84 a
	291 ± 32 a

	Plasma insulin (ng/mL)
	0.20 ± 0.08
	11.9 ± 3.7a
	1.56 ± 0.48b

	Plasma testosterone (ng/mL)
	446 ± 199
	741 ± 123a
	727 ± 67a


Values are means ± SD, except for food intake in diabetic groups, which was fixed at 8.5 g/day by pair-feeding. p < 0.05: a vs. Non-DM; b vs. Vehicle. Non-DM, non-diabetic mice; Empa, empagliflozin; HbA1c, glycated hemoglobin. 


Figure S1. Additional testicular parameters of diabetic mice treated with vehicle or tirzepatide.
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(A, B) Lumen area and perimeter of seminiferous tubules in the testis. (C–E) Gene expression levels of target molecules in the testis. Gene expression levels were normalized to 18S ribosomal RNA and are presented relative to vehicle-treated mice. Values are shown as means ± SD. *p < 0.05. n = 5 per group. Tnf, tumor necrosis factor; Cldn3, claudin 3; Ocln, occludin; Tjp1 (Zo-1), tight junction protein 1; Cdh2 (N-cadherin), cadherin 2; Sox9, SRY-box transcription factor 9; Cyp17a1, cytochrome P450 family 17 subfamily A member 1, Tirz-L, tirzepatide 0.16 nmol/kg/day; Tirz-H, tirzepatide 1.00 nmol/kg/day.


Figure S2. Testicular and sperm parameters of non-diabetic and diabetic mice treated with vehicle or empagliflozin.

[image: ]
(A) Quantification of F4/80-positive cells in the testis. (B) Quantification of 8-OHdG-positive area in the testis. (C) Tnf gene expression levels in the testis. Gene expression levels were normalized to 18S ribosomal RNA and are presented relative to non-diabetic control mice. (D) Sperm concentration. (E) Sperm motility. (F) Abnormal sperm morphology. (G) Sperm oxidative stress assessed by 8-OHdG staining. (H) Sperm viability assessed by eosin-nigrosin staining. Data in panels B, C, and G are presented relative to non-diabetic control mice. Values are shown as means ± SD. *p < 0.05, **p < 0.01. n = 7 per group. Non-DM, non-diabetic mice; Empa, empagliflozin.
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