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Characteristics of long-term cultured 3D-RPTEC 
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Comparison of prediction rates using ROC-AUC curves

System Sensitivity Specificity Cut-off
value AUC Youden

Index

3D-RPTEC
(day 7)

82.4% 100% 100
0.941

0.824
88.2% 100% 1110* 0.882

3D-RPTEC
(day 28) 88.2% 93.3% 100* 0.933 0.816

2D-RPTEC
82.0% 87.0% 49.4*

0.853
0.69

82.0% 67.0% 100 0.49

HK-2 cells
58.8% 93.3% 14.4*

0.796
0.522

71.0% 60.0% 100 0.306

* indicates the cut-off values for giving the highest Yaudan Index

The 7-day exposure assessment using 3D-RPTEC 
demonstrated higher predictive accuracy compared to HK-2 
cells and 2D-RPTEC. 19
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Effect of cyclosporin A exposure in 3D-RPTECs
Seven days of exposure to cyclosporin A did not result in a 
decrease in intracellular ATP levels.

3D-RPTEC, day 7
Mean ± S.D. (n = 4)
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The HO-1 level was 
increased by the drugs 
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3D-RPTEC

drugs

incubation

7 days

fluorescent
probe Quantification

confocal microscope
Fluorescent 

probe Target

Hoechst 33342 double-stranded DNA

CellROX Green DNA oxidative stress

CellROX
DeepRed cellular oxidative stress

LysoTracker acidic organelles 

ERTracker sulphonylurea receptors of
ATP-sensitive K+ channels

MitoTracker mitochondrial membrane 
potentials

Phalloidin actin filament 

consolidates 21 sliced images into one (MaxIP)
z
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processing

Quantification

High content analysis (HCA)



Hoechst33342: nuclei
Phalloidin: cytoskeleton
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positive negative

Sens: 81.8%
Spec: 81.8%
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Peng et al., Biol Pharm Bull, 2025;48(6):928-931
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Changes in mRNA Levels

TCA cycle
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ATP
ADP
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GLUT2

Damage

PDK1

pyruvic acid

Glucose
GLUT1 GLUT3
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LDHA

Puberulic acid

OAT1

PA: puberulic acid 30 µM

The mRNA expression of GLUT2 was dramatically 
reduced following exposure to puberulic acid.
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