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Table.1 Varables of KSOM control mice and MEM mice administrated 10% sucrose solution with/without added NaCl for 1 month.

KSOM MEM

Control Control with 1.0% NaCl with 3.0% NaCl
Body weight before NaCl solution (g) 487 + 1.2 50.7 + 2.1 499 + 0.8 51.8 + 1.0
Fasting blood glucose before NaCl solution (mg/dL) 160 + 13 148 + 4 155 £ 12 162 + 12
Body weight at dissection (g) 638 + 1.6 571 + 38" 543 = 08 380 + 2.9°
Fasting blood glucose after 3 weeks test solution (mg/dL) 180 + 7.1 161 + 13.1° 169 + 85 105 = 11.0°
Non-fasting blood glucose at dissection (mg/dL) 220 £ 27 215 = 20% 257 + 53° 118 + 12°
Blood pressure after 3 weeks test solution (mmHg) 117 + 24 124 + 35° 10 = 4.6% 108 + 4.0°
Albumin/creatinine ratio at dissection 0.0947 = 4.18x10°7° 0.0943 + 4.77x10° 0.0944 + 575%x10° 0.0942 + 2.85x10°7°
Liver weight (g/g BW) 0.06 + 0.002 0.06 = 0.001° 0.05 + 0.003" 0.02 + 0.001°
Kidney weight (g/g BW) 0.01 + 0.001 0.01 = 0.001" 0.02 + 0.001" 0.01 + 0.001"
Mesenteric adipose tissue weight (g/g BW) 0.02 + 0.001 0.02 + 0.002" 0.02 + 0A001a 0.02 + 0.004
Epididymis adipose tissue weight (g/g BW) 0.05 + 0.002 0.04 =+ 0.004" 0.05 + 0.001 3.09 + 0.153°
Test solution intake (g/day) 27 + 02 71 = 09%° 24 + 03 25 + 03
Food consumption (g/day) 1.0 + 0.1 61 + 1.1°° 13 + 02° 06 + 0.1°

Data are expressed as means + standard error of the mean for 10-17 mice. Statistical analyses were performed by Student's #-test between KSOM and MEM control (*P <
0.05), and by one-way analysis of variance (ANOVA); post hoc comparisons of multiple groups were carried out using the Tukey-Kramer’s multiple comparison test among
MEM mice. a-b: Different superscripts indicate significant differences (P < 0.05). BW, body weight; MEM, minimum essential medium mice; KSOM, potassium simplex

optimized medium mice.
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Fig.1 Effects of treating NaCl water after feeding high-fat, high-sucrose diet on the hepatic fibrosis by AZAN stain in
control and MEM mice with/without NaCl.

Images show the liver tissue section was stained AZAN for 7-13 mice. MEM, minimum essential medium mice; KSOM, potassium
simplex optimized medium mice.
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Fig.2 Effects of treating NaCl water after feeding high-fat, high-sucrose diet on the expression of mRNA related to
metabolism in the liver of control and MEM mice with/without NaCl.

The results of each sample were normalized to Cycl. Data are expressed as means =+ standard error of the mean for 7-13 mice. (A)
shows glucose metabolism and (B) shows lipid metabolism. Statistical analyses were performed by Student's #-test between KSOM
and MEM control (*P < 0.05), and by one-way analysis of variance (ANOVA); post hoc comparisons of multiple groups were carried
out using the Tukey-Kramer’s multiple comparison test among MEM mice. a-b: Different superscripts indicate significant differences
(P <0.05). KSOM, potassium simplex optimized medium mice; MEM, minimum essential medium mice; N.S., no significant.
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Fig.3 Effects of treating NaCl water after feeding high-fat, high-sucrose diet on the expression of mRNA related to
inflammation and oxidative stress in the liver of control and MEM mice with/without NaCl.

The results of each sample were normalized to Cycl. Data are expressed as means + standard error of the mean for 7-13 mice. (A)
shows inflammation response, (B) shows fibrosis, (C) shows ROS production-related genes, and (D) shows ROS removal-related
genes. Statistical analyses were performed by Student's #-test between KSOM and MEM control (*P < 0.05), and by one-way analysis
of variance (ANOVA); post hoc comparisons of multiple groups were carried out using the Tukey-Kramer’s multiple comparison test
among MEM mice. a-b: Different superscripts indicate significant differences (P < 0.05). KSOM, potassium simplex optimized
medium mice; MEM, minimum essential medium mice; N.S., no significant; ROS, reactive oxygen species.
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Fig.4 Effects of treating NaCl water after feeding high-fat, high-sucrose diet on the villi structure of the ileum by HE
stain in control and MEM mice with/without NaCl.

Images show the liver tissue section was stained HE for 7-13 mice. Data are expressed as means + standard error of the mean for 7-13
mice. MEM, minimum essential medium mice; KSOM, potassium simplex optimized medium mice.
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Fig.5 Effects of treating NaCl water after feeding high-fat, high-sucrose diet on the expression of mRNA related to
immune response and intestinal barrier function in the ileum of control and MEM mice with/without NaCl.

The results of each sample were normalized to Rp/7. Data are expressed as means + standard error of the mean for 7-13 mice. (A)
shows immune response and (B) shows intestinal barrier function. Statistical analyses were performed by Student's #-test between
KSOM and MEM control (*P < 0.05), and by one-way analysis of variance (ANOVA); post hoc comparisons of multiple groups were
carried out using the Tukey-Kramer’s multiple comparison test among MEM mice. a-b: Different superscripts indicate significant
differences (P < 0.05). KSOM, potassium simplex optimized medium mice; MEM, minimum essential medium mice; N.S., no

significant.
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Summary

Objective: Effective treatment and prevention of chronic kidney disease (CKD) remain undeveloped, in part
due to the lack of animal models that can reproduce the human condition. Recently, we have successfully created
a mouse model of diabetic kidney disease (DKD) by combining in vitro culture of preimplantation embryos in a
specific culture medium and subsequent environmental manipulation of their diet after birth, as in humans. The
aim of this study was to create a model of CKD that spontaneously develops due to excessive salt intake using
embryonic environment manipulation MEM mice and to establish a model in which the pathogenesis can be
observed.

Methods: MEM mice cultured in vitro in tMEM medium (control: KSOM) during embryogenesis and allowed
to give birth were treated with 10% sugar water for 1.5 months immediately after weaning. ~ After that, the following
test solutions were administered ad libitum for 1 month: 1) control KSOM mice without additional salt and 2) MEM
mice, 3) MEM mice receiving 1.0% NaCl solution (mild-salt group), and 4) MEM mice receiving 3.0% NaCl water
(severe-salt group).

Results: In pathological evaluation of liver, progression of liver fibrosis was observed in the perivascular area
in the mild-salt and severe-salt groups. Inflammation-related gene expression in the liver was significantly
increased in the severe-salt group compared to the mild-salt group for Tnfa and the control MEM group for Ly6c¢.
HE staining of ileum sections showed disruption of villi structure in the mild-saline and severe-saline groups. Muc4
gene expression related to intestinal barrier function in the ileum was significantly decreased in the mild-salt and
severe-salt groups compared to the control MEM group.

Discussion: This study suggests that the poor nutritional environment before and after birth, additional stimuli
that increase inflammatory response, such as excess salt intake, may induce and exacerbate steatohepatitis, in
addition to disruption of ileum villi structure, which may lead to severe disease. This model resembles the human
phenomenon, suggesting that it may be a model animal that causes organ damage due to exacerbation of chronic

inflammation.



