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Australians had 
detectable CKD 
in 2011-20121

1 in 10

16%
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were CKD related in 
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Fig. 5: Non-fibrotic (top row) and fibrotic (bottom row) kidney tissue was stained for
(left) Aquaporin-1 (tubule cell marker), (centre-left) 4-hydroxynonenal (4HNE; lipid
peroxide marker) and (centre-right) CD1c+ (myeloid dendritic cell marker). There were
significant increases in fibrotic kidney expression of both lipid peroxidation (4-HNE, top-
right) and CD1c+ (bottom-right) dendritic cell staining intensities. (Welch’s t-test; n=4;
*p≤0.05, ***p≤0.001). Scale bar = 60 µm.
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1. What damage associated molecular patterns (DAMPs) are 
released from hypoxic PTEC?

2. Which of these DAMPS elicits an innate immune response?
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Significantly increased PTEC 
mitochondrial oxidative stress 

and necrosis under in vitro 
hypoxic conditions

Fig 1. Healthy (non-fibrotic) and diseased (fibrotic) portions of nephrectomised
kidneys were processed for ex vivo histological staining. In addition, human
primary PTEC were purified from healthy kidney tissue for in vitro cell culture and
treatment under normoxic (21% O2) or hypoxic (1% O2) conditions.
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PTEC undergo ferroptotic cell-death 
under in vitro hypoxic conditions

Fig. 2: Following 72hrs of hypoxic treatment, human primary PTEC were assessed for
mitochondrial superoxides by MitoSOX staining (n=4) and necrosis by Annexin-V and
Propidium Iodide (AV+/PI+) staining. (Student’s t-test; n=4; *p≤0.05)
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Fig. 4: Elevated levels of lipid peroxide degradation product (4-hydroxynonenal) in
hypoxic PTEC compared with normoxic PTEC (n=2).

Elevated lipid peroxidation 
products in primary PTEC under 

in vitro hypoxic conditions

Fig. 3: (A) Significant reduction in PTEC expression of lipid repair enzyme GPX4 by
hypoxic PTEC compared with normoxic PTEC (n=5), indicative of active Ferroptosis.
(Student’s t-test; **p≤0.01)

Summary

Ferroptosis is the predominant tubular cell-
death pathway under the hypoxic 
conditions of Chronic Kidney DiseaseDAPI
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