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Endoplasmic Reticulum (ER) Stress 

Adapted from: http://www.pdbj.org/eprots/index_en.cgi?PDB%3A2RIO.	
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Obesity in Qatar 

Underweight 
4% 

Normal 
25% 

Overweight
39% 

Obese 
 29% 

Morbidly 
Obese 

3% 

Reference: World Health Study 2006. The World Health Organization.	
  

§  Obesity is a well-known risk factor for metabolic & cardiovascular 
diseases. 
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Obesity causes:  

1.  ~ 90% Diabetes 

2.  65-75% Hypertension 

Obesity & End-Stage Renal Disease (ESRD) 

↔ < 10% baseline renal function 

‘Dialysis’ or ‘kidney transplant’ 

⇒
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<18.5    18.5-24.9    25-29.9    30-34.9    35-39.9    >40 kg/m2 

Obesity causes renal injury through mechanisms 
in addition to hypertension and diabetes. 
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Obesity, ER Stress and CKD 

§  Obesity is a significant risk factor for chronic kidney 
disease (CKD)1. 

§  Increased free fatty acid levels (FFA) during obesity 
impairs ER machinery ⇒ ER stress è Renal Injury2 

§  4-phenylbutyrate (4-PBA) – a “chemical chaperone” - 
has been shown to protect the liver3 and pancreas4 
against obesity-induced organ damage. 

§  However, the protective role of 4-PBA in obesity-induced 
renal damage is unknown. 

á FFA 

CKD 

Apoptosis 

Objective: To test whether 4-PBA offers protection against 
FFA induced ER stress and cellular injury in renal cells. 

1.  Wang, et al. Kidney Int. 2007;73(1):19-33  
2.  Inagi R. Nephron Exp Nephrol. 2009;112(1):e1-9. 
3.  Ozcan, et al. Science. 2006;313(5790):1137-40. 
4.  Choi, et al. Arch Biochem Biophys. 2008;475(2):109-14  
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Methods 
Ø  NRK-52E (Rat Kidney Proximal Tubule) cells were divided into 4 groups. 

Western blotting Trypan Blue Exclusion Assay 

ER Stress Markers 
(GRP78 & CHOP) 

24 h 

Luminometry 

Caspase-3/7 Activity (Apoptosis) 

Cell Viability 
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Results: Standardization of In Vitro Model 

Control 50 µM 100 µM 250 µM 500 µM 
0 

20 

40 

60 

80 

100 

120 

C
el

l V
ia

bi
lty

 (%
 o

f C
on

tr
ol

) 

Palmitic acid (PA) for 24 h 

* 
* 

80-85% 

*P< 0.05 vs. Control 8 Oct. 27, 2014; SM 

Results: Cell Viability 
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Figure 1: Effect of PA (250 µM) and 4-PBA (5 mM) on cell Viability (determined by 
Trypan Blue Assay) in NRK-52E cells. Values are expressed as Mean ± SEM (n=3).       
* P < 0.05 compared to Vehicle-treated (Control). 
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Results: ER Stress – GRP78 Expression 
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Figure 2. Effect of PA (250 µM) and 4-PBA (5 mM) on GRP-78 expression (measured by 
immunoblotting). The upper panel shows a representative western blot and the lower 
panel shows densitometry analysis. Values are expressed as Mean ± SEM (n=3).           
* P < 0.05 compared to Vehicle-treated (Control). 
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Results: ER Stress – CHOP Expression 
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Figure 3. Effect of PA (250 µM) and 4-PBA (5 mM) on CHOP expression (measured by 
immunoblotting). The upper panel shows a representative western blot and the lower 
panel shows densitometry analysis. Values are expressed as Mean ± SEM (n=3).          
* P < 0.05 compared to Vehicle-treated (Control). 
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Results: Apoptosis- Caspase-3/7 Activity 
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Figure 4: Effect of PA (250 µM) and 4-PBA (5 mM) on caspase-3/7 activity (measured 
by luminometry) in NRK-52E cells. Values are expressed as Mean ± SEM (n=3).             
* P < 0.05 compared to Vehicle-treated (Control). 
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Summary and Conclusions 

§  Exposure of NRK-52E cells to PA resulted in –  

v  Significant decrease in cell viability (Renal Cell Death) 

v  Induction of ER stress markers (ñ GRP78 and CHOP) 

v  Increased caspase-3/7 activity (Apoptosis) 

§  4-PBA treatment protected cells from PA-induced ER stress and 
(apoptotic) cell death. 

§  4-PBA acts as “nephroprotectant” and prevents fatty acid-induced 
ER stress and apoptosis in renal cells. 

§  Further studies in vivo are required to validate the therapeutic potential 
of 4-PBA to prevent the development of CKD during obesity. 
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Thank you! 


