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Inflammation is at the origin and/or the progression of  
many diseases 



Pro-inflammatory 
cytokines 

Stress 

MEKK1 

MKK7 

JNK 

Inflammation 

Inflammation is at the origin and/or the progression of  
many diseases 



Metabolism and immunity are closely linked 

Wellen & Hotamisligil (2007) JCI 115:1111-9 



Obesity is a major risk factor for a vast array of diseases 

Hotamisligil (2006) Nature 444:860-7 



Many alterations are found in the hypertrophic adipocyte 

Gregor & Hotamisligil (2007) J. Lipid. Res. 



JNK is activated by insulin signaling 
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JNK activation down-regulates insulin signaling 
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Exacerbated JNK activation induces insulin resistance 
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Inflammatory pathway activation in adipocytes and macrophages 

Wellen & Hotamisligil (2007) J. Clin. Invest.  



The role of the JNK pathway in insulin resistance 

The involvement of JNK in the antidiabetic action of TZD/PPARγ	


In vivo effects of JNK activation in pancreatic β-cells  * 

* 



GC/GR-JNK pathway negative crosstalk 
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TZDs inhibit JNK activation in a PPARγ–dependent manner 

A. 3T3L1 adipocytes 
B. In vivo 
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JNK1 inhibition mediates TZD insulin-sensitizing action 
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Exacerbated JNK activity induces insulin resistance 
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JNK pathway inhibition mediates TZD/PPARγ 
insulin-sensitizing action 
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The role of the JNK pathway in insulin resistance 

The involvement of JNK in the antidiabetic action of TZD/PPARγ	


In vivo effects of JNK activation in pancreatic β-cells  * 

* 



JNK inhibition by TZDs in insulin-secreting cell lines 
protects from IL-1β-induced apoptosis 

Díaz-Delfín et al. (2007) Diabetes  
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X C57Bl/6-Tg(Ins2-Cre)25Mgn!

Generation of a transgenic mouse for conditional 
activation of JNK in vivo 

Lanuza et al. (2013) Diabetes  



JNK activation in pancreatic β cells alter neither the overall islet 
structure nor their insulin content and does not induce β-cell death 
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JNK activation in pancreatic β-cells does not affect 
basal glycemia or insulinemia 

Lanuza et al. (2013) Diabetes  



JNK activation in pancreatic β cells leads to glucose intolerance 
due to impairment of glucose-induced insulin secretion 
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JNK activation in pancreatic β cells does not interfere with the 
first phase of glucose-induced insulin secretion 

Control MKK7D 

insulin / GLUT2 / Dapi 

0 

2 

4 

6 

8 

10 

2.
8 m M
 

G
lu

 
24

.
4 m M

 
G

lu
 

S
u

cc
i

na
t

e K
I C
 

To
l

bu
t

am
i

de
 

K
C

l 

IB M
X

 

In
su

lin
 (m

g/
L)

 

Control 
MKK7D 

Glu 
2.8mM 

Glu 
24.4mM Succinate KIC Tolb KCl IBMX 

** 
* ** 

** 

* 

** 

* 

GLUT2 

Loading  
control 

Lanuza et al. (2013) Diabetes  



JNK activation in pancreatic β cells interferes with the second 
phase/insulin-dependent glucose-induced insulin secretion 

Lanuza et al. (2013) Diabetes  



JNK activation blocks insulin signaling in pancreatic β cells 
in vivo 

Lanuza et al. (2013) Diabetes  



Rosiglitazone treatment alleviates insulin resistance 
induced by JNK activation in pancreatic β cells 
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