
1 Behnam Saremi 

Adiponectin and leptin system: long term 

physiological and conjugated linoleic acid 

induced changes 

 
Behnam Saremi1, Sarah Winand1, Paula Friedrichs1, 

Helga Sauerwein1, Sven Dänicke2, Manfred Mielenz1 
 

1Institute of Animal Science, Physiology & Hygiene Unit,  

University of Bonn 
 

2Institute of Animal Nutrition, Friedrich-Loeffler-Institute (FLI), Federal 

Research Institute for Animal Health 

EAAP, August, 2012 

http://upload.wikimedia.org/wikipedia/de/7/72/Universit%C3%A4t_Bonn.svg


2 Behnam Saremi EAAP, August, 2012 

Introduction 

negative positive balanced net energy balance 

e
n

e
rg

y
 (

M
J
/
d

a
y
) 

d
ry

 p
e

ri
o

d
 

body weight 

feed energy 
intake 

weeks post partum 

trimesters of lactation 

Adapted from Busch et al (2004)  

Energy status throughout lactation 

NEB 

↓ Insulin 

sensitivity 

milk energy & 
maintenance 

http://upload.wikimedia.org/wikipedia/de/7/72/Universit%C3%A4t_Bonn.svg


3 Behnam Saremi 

Introduction 

EAAP, August, 2012 

Kawachi et al (2007) 

LEP 

Extracellular 

Intracellular 

ObRb 

http://upload.wikimedia.org/wikipedia/de/7/72/Universit%C3%A4t_Bonn.svg


4 Behnam Saremi 

Introduction 

EAAP, August, 2012 

Kawachi et al (2007) 

LEP 

Extracellular 

Intracellular 

ObRb 

Kadowaki and Yamauchi (2005) 

Wu et al (2003) 

Puigserver et al (2001)  

AdipoQ 

Glucose uptake 

Skeletal muscle 

FA oxidation 

Skeletal muscle 

FA oxidation 

Liver 

Gluconeogenesis 

Liver 

Glucose uptake 

Adipose tissue 

FA oxidation 

Adipose tissue 

http://upload.wikimedia.org/wikipedia/de/7/72/Universit%C3%A4t_Bonn.svg


5 Behnam Saremi EAAP, August, 2012 

trans-10, cis-12 CLA 

 

cis-9, trans-11 CLA 

 

linoleic acid (cis-9, cis-12) 

Introduction 
co

n
ju

g
a

te
d

 l
in

o
le

ic
 a

c
id

s 

(C
L

A
) 

- Milk fat 

- Adipocyte size 

- No effect on insulin, 

leptin, etc 

 

- Insulin sensitivity 

- Fat mass 

M
o

n
o

g
a

s
tr

ic
s

  
  
 D

a
ir

y
 c

o
w

s
 

http://upload.wikimedia.org/wikipedia/de/7/72/Universit%C3%A4t_Bonn.svg


6 Behnam Saremi 
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Materials & methods 
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 mRNA abundance (Ab) determined using 

real-time PCR     

  
 

 Statistics (SPSS, P < 0.05):  

• Mixed model (trial 1) 

• GLM or non parametric test (trial 2) 

Materials & methods 
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In trial 2, ObRb shows a reduction from d 1 to 42 and 105 in 

visceral AT and mammary gland opposite to muscle tissue. 
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Conclusions 

• AdipoQ, AdipoR1, and AdipoR2 mRNA were lower in 

omental AT, muscle, and in retroperitoneal fat during 

long term CLA supplementation to the cows, indicating 

insulin desensitizing effects of CLA. This needs to be 

verified at the level of protein. 
 

• As to whether the effects of CLA on the adiponectin 

system will affect insulin sensitivity in the different tissues 

and in the entire organism remains to be clarified. 
 

• LEP system was not affected in general. However, ObRb 

mRNA in s.c. AT was affected in a parity dependent 

manner. 

EAAP, August, 2012 
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