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Introduction: 
• Acute kidney injury (AKI): 

• One of the most frequent forms of organ dysfunction among critically ill 
patients [1] 

• Associated with substantially worse clinical outcomes [2, 3] 
• Longer hospital stays 
• Increased short-and long-term mortality 
• Increased hospital costs 

• No therapeutic modalities exist to treat AKI 

• IL-1/IL-1R1 
• Genetic deficiency of IL-1R1 receptor protects against ischemia/
reperfusion (I/R)-induced AKI [4] 

• IL-1α treatment worsens cisplatin-induced AKI [5] 
• IL-1β is elevated in cisplatin-induced AKI [6] 

Figure 1: Signaling through the IL-1R1 receptor exacerbates cisplatin-induced AKI  -  (a) Survival, 
(b) creatinine, (c) BUN, and (d) renal NGAL were measured in IL-1R1 WT and KO mice on day 3 following cisplatin.  
(e) Histological sections were analyzed by blinded observer for (f) injury score.     

Figure 3:  IL-1R1 activation promotes neutrophil accumulation following cisplatin-induced AKI – 
Fluorescent cell sorting analysis was performed on injured kidneys.  (a) Gating strategy and (b-i) % cells of parent 
gate and total cell numbers (cells/µl)), respectively for (b,c) Neutrophils, (d,e) Monocytes, (f,g) Macrophages, and 
(h,i) Dendritic cells. 

Conclusions: 
• During cisplatin-induced AKI, IL-1R1 activation: 

• Exacerbates functional and histological kidney damage 
• Promotes the accumulation of neutrophils and CD11bint/CD11cint 

myeloid cells [8] in the injured kidney 
• Enhances TNFα production in intra-renal myeloid cells 

Figure 2:  IL-1R1 activation promotes TNFα and CXCL2 generation in the injured kidney – 
RT-PCR was performed on kidney lysates at 3 days following cisplatin. Shown are levels of (a) TNFα, (b) 
IL-1β , (c) IL-1α, (d) CCL2, (e) CCL5, and (f) CXCL2.  

Figure 4: Unbiased tSNE analysis reveals an under-representation of neutrophils and CD11bint/
CD11cint myeloid cells in IL-1R1 KO mice compared to IL-1R1 WT mice. (a) tSNE plot of intra-renal 
CD45+ cells from IL-1R1 WT and KO mice. (b) Overlay of cells based on IL-1R1 WT and KO genotype. (c) Query 
gates of under-represented clusters from (b) with histograms of cell surface markers for cells within (d) Query 1, (e) 
Query 2. (f) Plot of CD11c vs CD11b for cells in Query 2. (g) % cells of parent gate and (h) total cell numbers for 
CD11bint/CD11cint cells. 

Methods:  
•  Cisplatin-induced Kidney Injury: Experimental mice were injected intraperitoneally (IP) with 30 mg/kg cisplatin or equal volume of normal 

saline to induce kidney injury or serve as vehicle control animals. Mice were euthanized after 48 hours for fluorescent cell sorting 
experiments and 72 hours for all other experiments.  

•  Serum assessment of Renal Function: Serum creatinine (sCr) and BUN levels were measured by the University of North Carolina Animal 
Histopathology and Lab Medicine Core  

•  Histologic Analyses: H & E stained kidney sections were scored by an experienced animal pathologist blinded to experimental groups. 
Sections were graded according to the following scoring system: the percentages of tubules with cell lysis, loss of brush, border, and cast 
formation were scored on a scale from 0-4 (0, no damage; 1, 25%; 2, 25-50%; 3, 50-75%; 4, >75%). Scores from each section were 
totaled and averaged to obtain the composite score for each animal. 

•  RT-PCR analysis of mRNA Expression: mRNA expression was measured using TaqMan primers on an ABI7900HT RT-PCR machine.  
•  Fluorescent cell sorting analysis: Single cell suspensions from injured kidneys were stained for cell surface markers and fixed prior to 

analysis on an LSRII flow cytometer. For intracellular cytokine staining, single cell suspensions from injured kidneys were stimulated in 
vitro for 4 hrs with LPS and Protein Transport Inhibitor, after which staining for cell surface markers and intracellular TNFα was performed. 
Total cell numbers were obtained by using counting beads run with samples.  

•  T-Distributed Stochastic Neighbor Embedding (tSNE) analysis: tSNE analysis employs a machine-learning algorithm that non-linearly 
reduces high dimensional data into 2 or 3 parameters [7]. tSNE analysis was performed within FlowJo software using a perplexity of 20, 
learning rate of 200, and a perplexity of 20.  

•  Statistical analysis: The values within a group are expressed as mean±SEM. For comparisons between 2 groups, an unpaired student t-
test was utilized. For comparisons between multiple treatments, statistical significance was assessed using two-way ANOVA with Sidak 
multiple comparisons post-hoc test.  
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Hypothesis: 

Figure 5:  IL-1R1 activation promotes TNFα production from myeloid cells – Intracellular cytokine 
staining for TNFα was performed on intra-renal myeloid cells from cisplatin-treated IL-1R1 WT and KO mice with 
representative pseudocolor plots, % cells, and total TNFα+ cells for (a-c) neutrophils, (d-f) CD11bint/CD11cint cells, 
and (g-i) macrophages, respectively.  


