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Acute kidney injury (AKI) is an independent risk factor for the development and 

progression of chronic kidney disease (CKD)1).

Aristolochic acid (AA)-induced nephropathy is a form of AKI that can transition to 

CKD. AA-induced nephropathy can be caused by ingestion of Chinese herbal 

remedies containing AA. In addition, AA ingestion was found to be the cause of 

“Balkan endemic nephropathy”, due to contamination of flour seeds with 

aristolochia clematitis2). 

Proximal tubular uptake of AA forms aristolactam (AL)-DNA adducts, which cause 

a p53/p21-mediated DNA damage response and acute tubular injury. Recurrent 

exposure to AA causes kidney function loss and fibrosis in humans and mice3). 

Western diet (WD) is rich in saturated fats, sugars, and salt and facilitates 

metabolic disorders (e.g., obesity and diabetes), but also CKD progression.

The aim of this study is to elucidate the impact of WD on AA-induced 

nephropathy.

Introduction

Summary and discussion

1 University of California San Diego/VA Healthcare System       2 Salk Institute, La Jolla

Methods and Materials

Mice: 5-week-old of male C57BL/6J mice (n=4/group for vehicle; n=7-8/group for AA)

Protocol: 

1. WD modestly enhanced AA-induced markers of tubular injury & inflammation
4. WD increased renal OAT3 expression

in vehicle-treated mice

Two way ANOVA on AA 

groups; significant effects of 

factors (WD, AA dose) and 

interaction (“inter”); followed by 

pairwise comparisons (Holm-

Sidak)

* P<0.05 vs normal chow 

# P<0.05 vs AA-3 mg/kg

T-test in vehicle-treated mice; 

Two way ANOVA on AA 

groups; significant effects of 

factors (WD, AA dose) and 

interaction (“inter”); followed by 

pairwise comparisons (Holm-

Sidak)

Higher expression in vehicle-

treated WD may indicate higher 

AA uptake; lower expression in 

AA-treated WD may indicate 

more tubular injury  

* P<0.05 vs normal chow 

・High fat diet causes lipotoxicity in tubular cells, which is associated with mitochondria  

dysfunction and oxidative stress4). The latter has been implicated in promoting the AA-induced 

p53 DNA damage response5). 

・ WD increased expression of organic anion transporter OAT3, which takes up AA into proximal 

tubular cells. WD may worsen AA-induced renal injury, in part, by enhancing tubular AA uptake. 
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For the 1st set, AA was dosed based on body wt. 

Since mice on WD were heavier, total injected 

AA (for 8 injections) was somewhat greater (0.73 

vs 0.6 mg). 

For the 2nd set, total injected AA was set at a 

“fixed dose” of 0.9 mg (for 8 injections) for every 

mouse. 
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After injectionsBasal Harvest

AA 3 mg/kg i.p. every 3 days

1st set - groups:

1. Normal chow + vehicle

2. Western diet + vehicle

3. Normal chow + AA (3 mg/kg i.p., total 0.6 mg) 

4. Western diet + AA (3 mg/kg i.p., total 0.73 mg)

2nd set – groups:

5. Normal chow + AA-fixed dose (Total 0.9 mg) 

6. Western diet + AA-fixed dose (Total 0.9 mg)

・WD modestly enhanced renal markers of injury (p53（trend）, p21, Kim1 and Ngal mRNA).

・The mechanism involved in the deleterious impact of WD on AA-nephropathy remains unclear.

2. WD aggravated the AA-induced fall in hematocrit and rise in plasma creatinine 3. WD exacerbated AA-induced renal fibrosis

0

10

20

30

40

50

60

body wt Basal

g

*

t-test for comparison of basal and 

vehicle-treated values.

Two way ANOVA performed on 

AA groups; significant effects of 

factors (WD, AA dose) and 

interaction (“inter”); followed by 

pairwise comparisons if “inter” 

significant (Holm-Sidak)

* P<0.05 vs normal chow 

# P<0.05 vs AA-3 mg/kg

Two way ANOVA; probe for  

significant effect of factor (WD, 

AA) and interaction (“inter”); 

followed by pairwise 

comparisons (Holm-Sidak)

* P<0.05 vs normal chow 

# P<0.05 vs vehicle

Scale bar; 100 um
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Recovery Failed recovery

Senescent state

Cytokines/chemokines

DNA adducts

Acute kidney injury
KIM1

p53, p21

CKD progression
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・WD robustly attenuated the AA-induced increase in plasma creatinine and the decrease in 

hematocrit in the acute and chronic phase, as well as the renal fibrotic response.


