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Supplementary Figure 1. Structural representation of the parent compound Bardoxolone methyl (BM) 
and its derivative, dh404, showing the –CF3 modification, an important substitution where the fluorine 
on dh404 provides protection from possible rodent-specific toxic metabolites. Previously it has been 
shown that agents, BM and dh404, exhibit virtually identical qualitative properties (that is, dh404 is a 
reliable surrogate for bardoxolone methyl activity [1,2]), although dh404 is ~15-fold less potent.  
Therefore the effects seen in these studies with dh404 could be expected to have been observed at ~15-
fold lower doses of BM, if it could have been safely dosed to rodents.  This makes the pharmacology 
observed even more translationally relevant, as it would put therapeutic concentrations in the same range 
as that observed in CKD patients with BM.  
 

 
 
 



SUPPLEMENTARY DATA 
 

©2014 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db13-1743/-/DC1 

Supplementary Figure 2. Photomicrographs of adherent NRK cells after exposure to increasing 
concentrations of dh404 for 48 and 120h. NRK cells were treated with dh404 as shown, and allowed to 
grow for 48 and 120hr in the presence of the drug. Thereafter, viable cells were assessed by trypan blue 
exclusion staining and counting. Significant cell loss was observed after 48h of 1µM dh404. In 
subsequent experiments a concentration range of 0 - 0.75µM dh404 for 72h was selected.  
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Supplementary Figure 3. Immunostaining and quantitation of 4-HNE in the aortic vessel wall: 
Aortic sections were immunostained (brown staining) with an antibody against 4-HNE to detect lipid 
oxidative damage within the vessel wall. Representative photomicrographs are shown in (A). 
Quantitation of 4-HNE staining is shown in (B). A trend towards an increase in 4-HNE was observed in 
diabetic aortas treated with sesame oil and this trend was reversed in the presence of 3mg/kg dh404, 
albeit that this failed to reach significance. ND = non-diabetic mice; SO = sesame oil; dh-3,-10,-20 = 
dh404 at 3, 10 or 20mg/kg/day; D = diabetic mice. 
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Supplementary Figure 4. Immunostaining and quantitation of 4-HNE in aortic plaque: Aortic sections 
were immunostained (brown staining) with an antibody against 4-HNE to detect lipid oxidative damage 
within the plaque. Representative photomicrographs are shown in (A). Quantitation of 4-HNE staining is 
shown in (B). There was a diabetes-associated increase in 4-HNE staining in the diabetic plaque 
(although this failed to reach significance by one-way ANOVA and post hoc testing). This trend was 
reversed at higher doses of dh404, albeit that this failed to reach significance. ND = non-diabetic mice; 
SO = sesame oil; dh-3,-10,-20 = dh404 at 3, 10 or 20mg/kg/day; D = diabetic mice. 
 

 
 
 

 



SUPPLEMENTARY DATA 
 

©2014 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db13-1743/-/DC1 

Supplementary Figure 5. Immunostaining and quantitation of nitrotyrosine (NT) in aortic plaque: 
Aortic sections were immunostained (brown staining) with an antibody against NT to detect protein 
oxidative damage within the plaque. Representative photomicrographs are shown in (A). Quantitation of 
NT staining is shown in (B). There was a diabetes-associated increase in NT staining in the diabetic 
plaque (although this failed to reach significance by one-way ANOVA and post hoc testing). This trend 
was reversed at higher doses of dh404, albeit that this failed to reach significance. ND = non-diabetic 
mice; SO = sesame oil; dh-3,-10,-20 = dh404 at 3, 10 or 20mg/kg/day; D = diabetic mice. 
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Supplementary Figure 6. Analysis of tubulointertitial injury. Kidney sections were subjected to 
immunohistochemical staining with an antibody against collagen IV. Representative photomicrographs 
are shown in (A). Quantitation of collagen IV staining is shown in (B). There was a trend towards an 
increase in collagen IV staining in diabetic kidney tubules and this was reversed after 3mg/kg/day dh404 
treatment for 18 weeks. 10- and 20mg/kg/day dh404 did not appear to reduce this trend. ND = non-
diabetic mice; SO = sesame oil; dh-3,-10,-20 = dh404 at 3, 10 or 20mg/kg/day; D = diabetic mice. 
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Supplementary Figure 7. Photomicrographs of liver sections stained with haematoxylin and eosin: 
Liver sections were stained with haematoxylin and eosin to visualise hepatocytes and inflammatory cells 
enabling both the semi-quantitation of hepatocellular cytoplasmic rarification, and the extent of 
inflammatory infiltration from the portal vein. (A) Non-diabetic ApoE-/- mouse liver; (B) Non-diabetic 
ApoE-/- mouse liver treated with 20mg/kg dh404;  (C) Diabetic ApoE-/- mouse liver treated with SO; 
(D) Diabetic ApoE-/- mouse liver treated with 3mg/kg dh404; (E) Diabetic ApoE-/- mouse liver treated 
with 10mg/kg dh404; (F) Diabetic ApoE-/- mouse liver treated with 20mg/kg dh404. Arrows point to 
infiltrating inflammatory cells surrounding the portal vein.  
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Supplementary Table 1. Primers and probes used in quantitative RT-PCR analysis. 
 

Gene Forward Reverse Probe 
TNF-α GGCTGCCCCGACT

A 
CGT 

TTTCTCCTGGTATG
A 
GATAGCAAATC 

6- FAM 
TCACCCACACCGTCAG 

MCP-1 
(mouse) 

GTCTGTGCTGACC
C 
CAAGAAG 

TGGTTCCGATCCAG 
GTTTTTA 

6- FAM 
AATGGGTCCAGACATA
C 

CD36 AAGCCAGCTAGAA
AAATAGAAGCATT 

AGTCTCATTTAGCC
ACAGTATAGGTACA
A 

6- FAM 
AGAATCTGAAGAGAC
CTTAC 

ICAM-1 GGAGGTGGCGGG
AAAGTT 

TCCAGCCGAGGACC
ATACAG 

6-FAM 
CCCTGGAACTGCACG 

NFκB  p65 
(mouse) 

TCTCACATCCGAT
TTTTGATAACC 

CGAGGCAGCTCCCA
GAGTT 

6-FAM 
AGCTCAAGATCTGCCG 

VCAM-1 CTGCTCAAGTGAT
G 
GGATACCA 

ATCGTCCCTTTTTGT 
AGACATGAAG 

6-FAM 
CCAAAATCCTGTGGAG
CAG 

NQO1 TTCTCTGGCCGAT
TCAGAGT 

GGCTGCTTGGAGCA
AAATAG 

Sybr 

GSH-S 
transferase 

AGGCTGAGCAGG
GCTGATATT 

GGGTCCAGCTCTTC
CACATG 
 

Sybr 

GPx1 
(mouse) 

CCCCACTGCGCTC
ATGA 

GGCACACCGGAGA
CCAAA 

6-FAM 
CGACCCCAAGTACATC 

IL-6 
(mouse) 

GGGAAATCGTGGA
AATGAGAAA 

AAGTGCATCATCGT
TGTTCATACA 

6- FAM 
ATTGCCATTGCACAAC
T 

HO-1 (rat) ACCCCCGAGGTCA
AGCA 

TCTGGTCTTTGTGTT
CCTCTGTCA 

6-FAM 
CTAAGACCGCCTTCCT 

GPx1 (rat) ATCCCACTGCGCT
CATGAC 

TCAAAGTTCCAGGA
AATGTCGTT 

6-FAM 
CGACCCCAAGTACATC 

GPx2 (rat) GCCAGCTACTGAG
GTCTGACAGA 

GAATGGGCCAAGTT
CTTCTTGT 

6-FAM 
TACCTTGAACTGAATG
CACT 

GPx3 (rat) TACCCTTATGACG
ACCCATTCTC 

GCGCACCGGACTCC
ATAT 

6-FAM 
CGATCCCAAGCTCAT 

IL-6 (rat) AGGGAGATCTTGG
AAATGAGAAAA 

TCATCGCTGTTCAT
ACAATCAGAA 

6- FAM 
ATTGCCATTGCACAAC
T 

MCP-1 
(rat) 

CACGCTTCTGGGC
CTGTT 

GGCTGAGACAGCA
CGTGGAT 

6-FAM 
TTCACAGTTGCTGCCT
G 

NFκB p65 
(rat) 

ACCGTGCCCCCAA
CACT 

CAAGGCAGCTCCCA
GAGTTC 

6-FAM 
AGCTCAAGATCTGCCG 

col I (rat) TGCCGATGTCGCT TCTTGCAGTGATAG 6- FAM 
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ATCCA GTGATGTTCTG CCTTCCTGCGCCTGA 
col IV (rat) CACTATGAAAACC

GTAAAGTGCCTTA 
GCAAACAGAGGCC
AACGAA 

6- FAM 
ATTTGCGTAACTAACA
CACC 

Fn (rat) CATGGCTTTAGGC
GAACCA 

CATCTACATTCGGC
AGGTATGG 

6- FAM 
CCCCGTCAGGCTTA 

18S TGTTCACCATGAG
GCTGAGATC 

TGGTTGCCTGGGAA
AATCC 

6-FAM 
TGCTGGCACCAGACCA
GACTTGCCCTC 

 
 
Supplementary Table 2. Histopathological assessment of hepatocellular cytoplasmic rarification in 
liver sections. 
 

Treatment 
Group 

Number of 
livers examineda  

Hepatocellular 
cytoplasmic rarification 
score (0-5) b 

Chronic periportal 
inflammation score (0-5) c 

ND 8 0.61 ± 0.15 0.21 ± 0.06 
ND+dh-20 8 1.10 ± 0.27 0.29 ± 0.04 
D+SO 5 0.59 ± 0.13 0.46 ± 0.08 
D+dh-3 7 1.26 ± 0.36 0.48 ± 0.13 
D+dh-10 7 1.33 ± 0.27 0.87 ± 0.23* 
D+dh-20 8 0.70 ± 0.29 0.68 ± 0.2 

*P<0.05 vs ND. 
ND = non-diabetic; D+SO = diabetic + sesame oil; dh-3, 10, 20 = dh404 at 3, 10 and 20mg/kg/day. Data 
are presented as mean ± SEM. 
a For each liver, 10 sections were quantitated and averaged. 
b To determine hepatocellular cytoplasmic rarification, the following scale was used:  0 = normal 
pathology with minor lipid inclusions (normal pathology for ApoE-/- livers); 1=minimal change; 2=mild 
change; 3=moderate change; 4=marked change; 5=severe change as per Chin et al.[2] 
c To determine periportal inflammation, the following scale was used:  0 = minimal infiltration (<10 
infiltrating inflammatory cells in the area surrounding the portal vein); 1=minimal change (<50 
infiltrating inflammatory cells); 2=mild change (50-75 inflammatory cells); 3=moderate change (75-100 
inflammatory cells); 4=marked change (100-150 inflammatory cells); 5=severe change (>150 
inflammatory cells).   
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