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Supplementary Figure S1. Histological analysis of the KC bladder. Hematoxylin and eosin 

staining in the indicated bladder tissues. Nuclei were stained with Mayer's hematoxylin. The upper 

and lower images were at ×40 and ×100 magnification (scale bar = 100 m), respectively. KC = 

ketamine-induced cystitis; MSC = mesenchymal stem cell.  

 

 

 

 

 

 

 

 

 

 



 

 

 

Supplementary Figure S2. RQ-PCR analysis of tissue fibrosis-related genes in the indicated 

bladder tissues. The expression level is presented as % Gapdh and shown as dot plot with the mean ± 

SEM, n = 5, *p<0.05 compared with the KC group with Bonferroni post-test. ns = non-significant. 

 

 

 

 

 

 

 

 



 

 

 

Supplementary Figure S3. The beneficial effects of NAC on fibrotic changes in the KC bladder. 

(a) Masson’s trichrome staining in the indicated bladder tissues (magnification ×200). Scale bar = 200 

m. (b) Fluorescent immunostaining of phosphorylated Smad2 or Smad3 protein (green) at 2 d after 

the last injection of NAC (magnification ×100). Nuclei were stained with DAPI (blue). Scale bar = 

200 m. KC = ketamine-induced cystitis; NAC = N-acetylcysteine. 

 



 

 

 

Supplementary Figure S4. NAC therapy ameliorated the histological abnormalities of the KC 

bladder. (a and b) Toluidine (a; magnification ×200, scale bar = 50 m) and TUNEL (b) staining in 

the indicated bladder tissues. The region characterized by apoptotic cells (box in upper image; 

magnification ×100, scale bar = 200 m) is shown in the lower panel at higher magnification (×200, 

scale bar = 50 m). 



 

 

 

Supplementary Figure S5. Validation of KC animal model. (a) Representative conscious 

cystometry of the bladders 2 week after the initial the injection of 25 mg/kg ketamine prior to 

administration of human UCB-derived MSCs. (b) Histological analysis of ketamine-induced bladder 

injuries. (Left panel) Masson’s trichrome staining (magnification ×100, scale bar = 100 m). (Middle 

panel). Toluidine blue staining (magnification ×100, scale bar = 100 m). (Right panel) a TUNEL 

assay to detect the apoptotic cells (green) in the bladder sections (magnification ×200, scale bar = 50 

m). Nuclei were stained with DAPI (blue). KC = ketamine-induced cystitis. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Supplementary Figure S6. Characterization of MSCs. (a) Flow cytometry analysis of the 

expression of the indicated MSC surface (CD29, CD73, and CD105) and hematopoietic (CD34, and 

CD45) lineage proteins in human UCB-derived MSCs used in this study. (b) Representative images of 

the osteogenic, chondrogenic, and adipogenic differentiation assays in which each lineage 

differentiation was determined using Alizarin Red S (magnification ×200, scale bar = 100 m), Alcian 

Blue (magnification ×100, scale bar = 100 m), and Oil Red O staining (magnification ×200, scale 

bar = 50 m), respectively. 

 


