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Abstract 

Background: 

Low molecular weight chemicals or metal ions can cause allergic contact dermatitis, an inflammatory 
skin disease. Mice lacking Toll-like receptors 2 and 4 (TLR2/4 mice) are resistant to contact 
hypersensitivity. In the Western population obesity is increasing, which is known to have a pro-
inflammatory impact.  

Objectives:  

The aim of this study was to investigate the impact of high fat diet on the sensitization and elicitation 
of CHS. We hypothesized that a pro-inflammatory micro-milieu can be caused by an increase in adipose 
tissue, which might be sufficient to break the resistance of TLR2/4 mice.  

Methods:  

Four weeks prior to sensitization widltype (wt) or TLR2/4 mice were fed normal chow, control diet or 
high fat diet. The effects on CHS and inflammation were analysed measuring the ear swelling response, 
using flow cytometry and ELISA.  

Results:  

The reaction of wt mice to TNCB was increased by high fat diet. While normal-chow fed TLR2/4 mice 
were still resistant to CHS, high fat diet and, unexpectedly, control diet feeding broke the resistance of 
TLR2/4 mice to TNCB.  

Conclusions: 

These experiments suggest that the increased fat content or the different fatty acid composition of the 
diets increases inflammation and, therefore, the likelihood of developing CHS.   



1.  Introduction 

Allergic contact dermatitis (ACD) is a T cell mediated delayed type hypersensitivity reaction of the skin. 
Approximately 20% of the European and North American population are affected and some 
professions like hairdressers, healthcare and metal workers bear a high risk for developing ACD [1,2]. 
ACD is caused by protein-reactive haptens and metal ions and is divided into two main phases [3]. The 
first phase is the sensitization phase which is clinically mostly inapparent; the second phase is called 
elicitation phase which causes clinical symptoms like erythema and eczema [4]. During sensitization 
the contact allergen penetrates the skin and causes activation of the innate immune system resulting 
in skin inflammation [5]. Epidermal Langerhans cells and dermal dendritic cells (DCs) are activated and 
migrate to the local lymph nodes to prime naïve contact allergen-specific T cells, polarize them to a 
Th1/Tc1 phenotype and induce skin homing receptors. These T cells start to proliferate, enter the blood 
circulation and differentiate to effector and eventually memory T cells which marks the end of the 
sensitization phase [6,7]. Upon a second antigen encounter the primed T cells enter the inflamed skin, 
kill antigen-modified cells including keratinocytes and secrete pro-inflammatory cytokines which 
causes the clinical symptoms [8].  

It has been shown, that exposure to a combination of allergens can lead to a synergistic elicitation 
response and that the mixing of allergens with an irritant lowers the threshold of the elicitation 
response [9–11]. The synergistic effect of the combination was shown by an increase in ear thickness 
compared to the sensitization with the single components and an increased infiltration of CD4 T cells, 
CD8 T cells and B cells [11].  

A crucial role for innate immune receptors in ACD was shown in the mouse contact hypersensitivity 
(CHS) model. Mice lacking TLR2 and TLR4, TLR4 and IL-12Rβ2, NLRP3 or P2X7 are resistant to CHS [12–
15]. These studies underline the crucial role of the innate immune response and skin inflammation for 
sensitization and elicitation of CHS. Interestingly, in these pattern recognition receptor (PRR) deficient 
mice, the resistance to CHS can be overcome by activation of alternative inflammatory signalling 
pathways. One such example is the activation of the TLR9 signalling pathway in TLR4/IL-12Rβ2 deficient 
DCs by CpG-ODN, which results in the restoration of the sensitizing capacity of these cells [12].  

Interestingly, in a recent publication it was shown by Herbert et al. that mice which were fed a high fat 
diet (HFD) showed an increased inflammatory phenotype in an imiquimod-induced psoriasis model. 
They were able to show this effect not only in mice which were fed HFD for 20-25 weeks but as well in 
mice fed HFD for 5 weeks. The short term fed mice did not show increased bodyweight or fasting blood 
glucose. Furthermore, Zhang et al. observed the appearance of spontaneous skin lesions in C57BL/6 
mice fed a HFD for 9 month [16]. 

The adipose tissue does not only store energy but is also immunologically active. It is known that 
obesity, often associated with Western diet rich in fat and sugar, causes a low grade inflammation 
which contributes to obesity-linked disorders and metabolic dysfunction [17]. Leptin is an adipokine, 
which is mainly secreted by adipocytes. The level of leptin in the serum directly correlates with the 
amount of body fat [18]. Leptin is not only involved in energy homeostasis but is also immunologically 
active [19]. The leptin receptor is expressed on all immune cells and leptin signalling is known to have 
an anti-apoptotic effect, alter the phagocytic function of macrophages and the proliferative capacity 
of T cells [20,21]. On this background we hypothesized that feeding mice lacking TLR2 and TLR4 (TLR2/4 
mice) a HFD may induce sufficient inflammation to allow for sensitization with contact allergens and 
subsequent CHS.  



To investigate the effect of an increased fat intake on CHS, CHS resistant TLR2/4 or wildtype (wt) mice 
were fed HFD or control diet (CD) for four weeks starting at an age of four weeks. In normal chow (NC) 
and CD 10%, in HFD 60% of the calories are derived from fat. NC and CD differ from each other in the 
composition of the fatty acids. While in NC the ratio of unsaturated fatty acids to saturated fatty acids 
is 1:0.3, this ratio is in the CD 1:0.6. Interestingly, the CD contains a higher amount of sugar compared 
to the NC (32% and 10%, respectively) which may contribute to the observed differences. The effects 
of the diets on the sensitization phase as well as on the elicitation phase of the response to the contact 
allergen 2,4,6,-trinitrochlorobenzene (TNCB) was analysed.  

2. Results  

Impact of HFD on wt and TLR2/4 mice  

Four week old wt and TLR2/4 mice were fed NC, CD or HFD for four weeks. During four weeks of 
feeding, the HFD fed wt mice gained more weight compared to CD fed wt mice but there were no 
significant differences in the weight of TLR2/4 (Figure 1A, 1B). The weight at day 31 of the NC fed mice 
was similar to the mice fed CD. Furthermore, the amount of subcutaneous (sc) and epididymal (epi) 
fat was increased in both strains stepwise from NC to CD to HFD (Figure 1C, 1D). While the size of the 
fat pads was similar in wt and TLR2/4 NC fed mice, the increase upon CD and HFD feeding was reduced 
in TLR2/4 mice compared to wt mice.  The increase in body fat correlated with an increase in serum 
leptin (Figure 1E, 1F). The lipid content of the liver was determined using Oil Red O staining on 
cryosections of liver tissue and by measuring the fluorescence of Nile red in lysates. The amount of 
lipid in the livers of the mice were nearly absent in the NC fed wt and TLR2/4 mice, whereas the CD 
and HFD fed wt mice showed more lipid in contrast to TLR2/4 mice (Figure 1G, 1H, 1I). As a positive 
control liver tissue from a mouse with non-alcoholic fatty liver disease (NAFLD) was used. Taken 
together, these data show that the four weeks of CD feeding result in increased fat mass, leptin levels 
and enhanced lipid content in the liver compared to NC feeding. These effects were further increased 
by HFD feeding.  

HFD feeding results in an increased CHS in wt mice and the break of resistance of TLR2/4 mice to CHS 

After four weeks of feeding with HFD or CD mice were sensitized with TNCB or treated with acetone 
as vehicle control. 5 days later mice were challenged with TNCB to elicit CHS (see scheme 1). The ear 
swelling of TNCB-sensitized wt mice was higher compared to the vehicle treated wt mice (Figure 2A). 
Interestingly, the increase in ear thickness was higher in the vehicle treated HFD fed wt mice compared 
to CD fed wt mice. The CD and the HFD fed TLR2/4 mice showed a significant increase in ear thickness 
(Figure 2B) whereas the NC fed TLR2/4 mice showed no significant increase in ear thickness as shown 
before [12]. This indicates that both, CD and HFD, can lead to the loss of CHS resistance of TLR2/4 mice. 
Since IFNγ producing CD8+ effector T cells are known to play a major role in CHS [8], we analysed IFNγ 
production by CD8+ T cells in the ear skin of the mice. We found increased levels of IFNγ in CD8+ T cells 
from the ears of HFD and CD fed wt mice after TNCB sensitization compared to vehicle controls (Figure 
2C). A statistically significant effect was only observed in the HFD fed mice. The level of IFNγ in the T 
cells from ears of the TLR2/4 mice was increased by trend in the NC and HFD fed mice and statistically 
significant in the CD fed mice (Figure 2D). No diet-dependent effect was observed for NK and NKT cells 
(data not shown) which play a role in CHS and obesity [22–24]. Furthermore, the levels of IL-1β in the 
ears were determined. In TNCB treated wt mice the local IL-1β levels were marginally increased 
compared to the acetone mice and in the HFD mice compared to the CD mice (Figure 2E). In TLR2/4 
mice both the IL-1β levels in the serum were increased upon TNCB sensitization in all three diets (Figure 



2F). Interestingly, comparing the acetone CD and the acetone HFD mice, a statistically significant 
increase in IL-1β level can be shown in the HFD mice. These results show that HFD increases the CHS 
reaction of wt mice to TNCB and that both HFD and CD can lead to an increased inflammation that can 
overcome the resistance of TLR2/4 mice to TNCB.  

HFD increases the initial reaction of mice to TNCB  

To evaluate whether HFD influences the T cell-independent innate inflammatory process during the 
sensitization phase, wt mice were fed either HFD or CD for four weeks and treated with TNCB on one 
ear and acetone as vehicle control on the other ear (see scheme 2). The thickness of the ears was 
determined 24 h after TNCB treatment. A significant increase upon TNCB treatment in both HFD and 
CD fed mice was found in wt and TLR2/4 mice (Figure 3A, 3B) indicating an increased inflammation in 
the TNCB treated ears. This increase was higher in the HFD fed mice compared to CD fed mice (Suppl. 
Figure 1). No increase in ear thickness in the acetone ears in both strains and both diets was shown, 
indicating that acetone has no irritative effect.  Numbers of ear infiltrating neutrophils as one of the 
first immune cells entering the skin in CHS [13] were determined. The neutrophil numbers were 
increased in the TNCB treated ears compared to the acetone treated ears 24 h after TNCB treatment 
in both strains (Figure 3C, 3D), again indicating an increased inflammation. No significant increase in 
neutrophils was found in both strains upon HFD feeding. A trend for more pro-inflammatory cytokines 
IL-1β, IL-6 and TNF was found in the serum of HFD fed wt and TLR2/4 mice 24 h after TNCB treatment 
(Figure 3E, 3F, 3G) indicating an increased inflammation. A minor trend for an increase in cytokine 
levels in the TLR2/4 mice was found compared to wt mice. IL-1β levels in the ears of the wt and TLR2/4 
mice were slightly increased upon TNCB treatment, independent of the diet (Figure 3H). The IL-6 and 
TNF levels were increased in skin of TNCB treated ears compared to the acetone treated ears (Figure 
3I, 3J) independent of the diet.  

We could show an increased local inflammation after short term TNCB treatment. A trend for higher 
levels of pro-inflammatory cytokines in the serum of both mouse strains suggests that HFD increases 
systemic inflammation 24 h after TNCB treatment.     

3. Discussion 

So far it is not completely understood why some people develop ACD and others not. It is known that 
obesity is a risk factor for chronic inflammation and is linked to inflammatory and metabolic diseases 
like type 2 diabetes [25]. Furthermore, overnutrition and obesity result in so-called metaflammation 
which is a constitutive low-grade inflammation and associated with the metabolic syndrome [26,27]. 
Not only is the amount of fat in the diet important for the inflammatory processes but the composition 
of the fatty acids is important as well. Saturated fatty acids are known to act pro-inflammatory whereas 
mono-unsaturated fatty acids are considered to be more anti-inflammatory [28].  
In this study we were able to show that not only a HFD but a CD with similar lipid levels compared to 
NC is able to increase CHS. This was not dependent on weight gain. Compared to wt mice, the increase 
in adipose tissue was much smaller in TLR2/4 mice. This may be due to a protective role of these TLRs 
in  SFA induced obesity [29,30]. The size of the fat pads, the lipid in the livers and the leptin levels were 
only slightly elevated in CD compared to NC. Therefore we could show an impact of both CD and HFD 
on CHS even though the feeding time was short and the mice did not show a sign of obesity. However, 
NC fed TLR2/4 mice were still resistant to TNCB induced CHS, even though the amount of crude fat is 
nearly the same in the synthetic, experimental CD and NC (Suppl. Table 1). The difference between NC 
and CD in our experiments could be caused by the higher ratio of saturated to unsaturated fatty acids 



in the CD compared to the NC. It remains to be determined if there is also a role for the elevated sugar 
levels in the CD. It has been published that an increase in intake of sugars can increase inflammation 
directly [31,32] and via the de novo synthesis of free fatty acids [33,34]. Feeding a Western diet, in 
which both sugar and fat is increased, leads to the priming of innate immune responses to an 
inflammatory trigger via epigenetic reprogramming [35].  
Some studies have already addressed the question whether HFD increases the reaction of mice to CHS. 
Savetsky et al. fed mice 10-12 weeks with HFD and were sensitized them with DNFB and showed an 
increase in ear thickness compared to mice fed NC caused by an decreased vessel density and 
increased levels of basal skin inflammation [36]. Interestingly, Katagiri et al. showed after four weeks 
of feeding HFD a reduce in CHS response to TNCB [37]. Furthermore, they sowed an increased irritative 
effect of TNCB in HFD fed mice. We were able to show that HFD increases the inflammation in wt mice 
during CHS in contrast to the findings of Katagiri et al [37]. Herbert et al. could show a difference in the 
imiquimod induced psoriasis-like phenotype when the mice were fed diets with the same amount of 
fat but with mainly saturated or unsaturated fatty acids, respectively [38]. Furthermore, it has been 
shown that palmitic acid, a saturated fatty acid, can activate TLR2 and TLR4 whereas polyunsaturated 
fatty acids act inhibitory [39,40]. This might explain the increased reaction of HFD fed wt mice to TNCB 
but not the loss of resistance in the TLR2/4 mice lacking these PRRs. There are other pathways for fatty 
acids action on immune cells. The scavenger receptor CD36 and some of the fatty acid binding proteins 
(FABPs) are expressed by immune cells and can induce pro-inflammatory signalling due to the binding 
of fatty acids [16,41]. Fatty acids can also create a pro-inflammatory micromilieu by inducing ROS [42] 
which are known to be induced after TNCB treatment [43]. Some of these innate immune pathways 
are well known to play an important role in CHS [44]. Therefore, we hypothesise that the increase in 
saturated fatty acids of the CD and the HFD creates an inflammatory milieu which increases the 
inflammation during TNCB sensitization and challenge resulting in the induction of CHS independent 
of TLR2 and TLR4. This compensatory mechanism might be comparable to the synergistic effects of the 
combination of certain fragrance allergens which are known to induce higher inflammatory response 
in combination than alone [11]. The exact mechanisms underlying this alternative activation of innate 
and adaptive immune responses are currently under investigation. 
We and others could show that already a short time of HFD feeding, which has only a slight impact on 
the bodyweight, can increase the inflammatory level in mice [38]. This lowers the threshold for 
sensitization and compensates for the lack of innate immune system activation via TLR2/4. The effect 
of HFD feeding compared to CD is observed in both wt and TLR2/4 mice upon a single TNCB application 
on the ear skin (Suppl. Figure 1). This indicates that the HFD-induced low-grade inflammation indeed 
lowers the sensitization threshold as visualized by the increased irritant effect of TNCB. Thereby, 
resistance to CHS is lost. This might be a hint that a short period of malnutrition in humans can already 
have an impact on the development of ACD or other inflammatory diseases. The malnutrition might 
have a similar effect on the CHS as the simultaneous application of multiple allergens. Some weak 
allergens only induce CHS in combination with other weak allergens or an irritant [9–11]. Changing the 
diet to one that contains less fat might be an option for people who accumulate multiple allergies to 
prevent them from new sensitizations and reduce the effects of the existing allergies. Our findings 
point out that diet with an enriched quantity of fat can create a pro-inflammatory milieu in a short 
period of time. As a consequence, inflammatory diseases can be induced or amplified. Future work will 
address the question if feeding SFA-rich diet may even be beneficial by overcoming immunodeficiency 
resulting from defects in the innate immune system and if switching back to low fat diet can reverse 
the pro-inflammatory effect.  
 



 
 

4. Materials & Methods  

Mice 
 
C57BL/6 (wt) mice were from Charles River Laboratories, Inc. The C57BL/10 TLR2/TLR4 double 
knockout mice (TLR2/4) were bred at the Center for Experimental Models and Transgenic Services 
(CEMT), Freiburg. The mice were housed in a temperature controlled room with a 12 h light/dark cycle. 
The mice were fed ad libitum a HFD (60% of the kJ from lard, #D12492) or a CD (10% of the kJ from 
lard, #D12450B). The experimental diets were purchased by ssniff Spezialdiäten GmbH, Germany. The 
mice were fed starting at an age of 4 weeks and used for experiments at an age of 8 weeks and 
sacrificed by CO2 inhalation at the end of the experiments. All animal experiments were approved by 
the Regierungspräsidium Freiburg (AZ G17/64, G-17/064). 
 
Induction of CHS 
 
 
 
 
 
 
 
Scheme 1: Timescale for CHS induction 
 
Twice a week the mice were weighted. After four weeks of feeding the sensitization was performed by 
applying 100 μl of 3% TNCB dissolved in acetone or acetone alone (vehicle control) on the abdominal 
skin. 5 days after sensitization, the ear thickness was measured and the challenge was performed by 
applying 20 μl of 1% TNCB dissolved in acetone on the back side of the ears. 24 h later, the ear thickness 
was measured again, the mice were sacrificed and the organs and serum were taken for analysis. 
 

Induction of sensitization on ear skin  

 
 
 
 
 
 
 
 
Scheme 2: Timescale for short term TNCB treatment 

Twice a week the mice were weighted. After 4 weeks of feeding the sensitization was performed by 
applying 20 µl TNCB dissolved in acetone on the left ear and 20 µl acetone as vehicle control on the 
right ear. 24 h later the ear thickness was measured again, the mice were sacrificed and the organs 
were taken for analysis.  

Oil Red O staining  

The Oil Red O staining was performed to stain lipid droplets in mouse livers. First, 4 µm cryosections 
were prepared. After a short drying step, the sections were fixed in 10% formalin in PBS for 5 min. 
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After rinsing for 2 min in tap water the slides were air dried for a few minutes and rinsed with 60% 
isopropanol for 5 min. The Oil Red O was prepared fresh by mixing two parts of aqua dest. with three 
parts of Oil Red O, letting it sit for 10 min and filtering with a filter paper. The livers were stained with 
the freshly prepared Oil Red O working solution for 12 min. The slides were rinsed again shortly in 60% 
isopropanol, dipped in aqua dest. and then stained in hematoxylin for 10 s. The slides were rinsed 
again in tap water and mounted in Kaiser's glycerol gelatine.  

Nile red lipid analysis  

Frozen livers were homogenised  using mechanical force using the rough side of histological slides and 
25 µl of lysate was mixed with 100 µl 1 µg/ml Nile red solution (Sigma, # 19123 – 10 mg).  After 5 min 
of incubation at RT the fluorescence was measured (extinction 485 nm /emission 565 nm).  

ELISA 

The amounts of Leptin, IL-1β, IL-6 and TNF were determined in the serum and ear lysates with the 
following kits: Leptin (Leptin ELISA, DuoSet development system R&D, DY498), IL-1β (BD Biosciences 
San Jose. USA, 559603), IL-6 (BD Biosciences San Jose. USA, 555240) and TNF (BD Biosciences San Jose. 
USA, 555268). The protocols provided by the manufacturers were followed.  

FACS 
The ears of the mice were digested with Liberase TM digestion buffer (28 U/ml Roche Liberase TM, 10 
mg/ml DNAse1, 1 M HEPES in HBSS) for 1 h  at 37°C. After blocking the Fc receptors with Fc Block 
(made in-house clone 2.462) the single cells were stained with anti-mouse CD8 antibody (clone 53-
6.7), anti-mouse CD45 antibody (clone 30-F11), anti-mouse IFN-γ antibody (clone XMGL1.2), anti-
mouse Ly6C antibody (clone HK1.4 and AL-21) and anti-mouse Ly6G antibody (clone 1A8 and RB6-8C5).  
 
Statistics 

The percent fat of bodyweight was calculated by dividing the weight of the fat by the body weight of 
the individual mouse. Data are shown as means ± standard error of the mean (SEM). If not stated 
otherwise, results were pooled from at least three independent experiments. The statistical analysis 
was performed using Graph Pad Prism V5.03. Data analysis was performed using student´s t test. 
Differences between groups as marked by asterisks were statistically non-significant (ns) at p > 0.05 
(ns), significant at p < 0.05 (*), p < 0.01 (**), or p < 0.001 (***). 
 

Figure Legends 

Figure 1: Impact of HFD on wt and TLR2/4 mice 

Mice were fed HFD, CD or NC for four weeks starting at an age of four weeks. (A,B) The weight gain 
was determined twice a week; wt NC n=9, HFD / CD n= 30; TLR2/4 NC n=9, HFD / CD n=28 (C,D) The sc 
and epi fat pads were weighted and the % fat of bodyweight was calculated; wt: NC n=2; HFD / CD sc 
n= 30; epi n=20; TLR2/4 NC n=17; HFD / CD sc n=28 epi n=19  (E,F) the serum leptin level was 
determined using an ELISA; wt: NC n=2, HFD / CD n= 29; TLR2/4: NC n=12; HFD/CD n=30  (G) Oil red O 
staining of 4 µm cryosections of liver tissue, one representative experiment of three is shown. (H,I) 
Lipid content of liver lysates was determined by Nile red fluorescence; NC n=8; CD / HFD n=14 fatty 
liver n=1; mean values ± SEM are shown. 



Figure 2: HFD feeding results in an increased CHS in wt mice and the break of resistance of TLR2/4 
mice to CHS 

After four weeks of feeding HFD or CD, mice were sensitized with TNCB or acetone as vehicle control 
and challenged 5 days later with TNCB. (A,B) The thickness of the ears was measured before challenge 
and 24 h after challenge. Increase in ear thickness is shown; wt: n=18; TLR2/4 HFD/CD n=30; NC n=10 
(C,D) the ear infiltrating cells were analysed by FACS and the MFI of IFN-g in the CD8 T cells was 
displayed; wt n=9; TLR2/4 HFD/CD n=10; NC n=5 (E,F)  IL-1β levels in the ear lysates were determined 
by ELISA; wt: n=4; TLR2/4 HFD/CD n=10, NC N=3  

Figure 3: HFD increased the initial reaction of mice to TNCB  

After four weeks of feeding HFD or CD wt mice were sensitized with TNCB or acetone as vehicle control 
and analysed 24 h later. (A,B) the ear thickness was determined before and 24 h after sensitization; wt 
n=8; TLR2/4 n=10 (C,D) and the ear infiltrating neutrophils were determined by FACS as percent 
neutrophils of CD45+ cells 24 h after sensitization; wt n=11; TLR2/4 n=5 and the cytokines IL-1b, IL6 
and TNF were determined by ELISA (E, F, G) in the serum; wt n=9; TLR2/4 n=8 and (H,I,J) in the ear 
lysates; wt n=4; TLR2/4 n=5; mean values ± SEM are shown. 
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Suppl. Table 1: Dietary composition

NC
3437

18,50%
4,50% 4,80%

Crude ash 6,30% 5,40%
Starch 38,00% 25,00%
Sugar 4,45% 32,80%

54,20%

Crude Fat 4,50%
1:0.3 1:2.1

times 

increased 

compared to 

NC

times 

increased 

compared to 

NC

C12 Lauric acid 0,00% 0,01% 5,00 0,07% 35,00

C14 Myristic acid 0,01% 0,04% 5,00 0,44% 55,00

C16 Palmitic acid 0,72% 0,66% 0,92 7,70% 10,71

C16:1 Palmitoleic acid 0,05% 0,06% 1,15 0,94% 18,08

C17 Heptadecanoic acid 0,00% 0% 0,00 0% 0,00

C18 Stearic acid 0,16% 0,33% 2,10 4,34% 27,64

C18:1 Oleic acid 1,06% 1,31% 1,24 13,57% 12,81

C18:2 Linoleic acid 2,11% 1,44% 0,68 4,75% 2,25

C18:3 α-Linoleic acid 0,21% 0,17% 0,80 0,51% 2,41

C20 Arachidic acid 0,01% 0,01% 1,00 0,02% 2,00

C20:1 Paullinic acid 0,01% 0% 0,00 0,01% 0,77

C20:4 Arachidonic acid 0,01% 0,03% 3,33 0,53% 58,89

C20:5 Eicosapentaenoic acid 0% n/a n/a

C22 Behenic acid 0,00% n/a n/a

C22:1 Erucic acid 0,00% n/a n/a

C22:6 Docosahexaenoic acid 0,00% n/a n/a

C24 Lignoceric acid 0,01% n/a n/a

Table 1: Detailed compostiton of the diets normal chow (NC), control diet (CD) and high fat diet (HFD)

Ref. Nr.:

Crude Protein

Crude fibre

N free extracts

Ratio unsaturated FAs / saturated FAs

 CD
D12450B

18,20%

63,90%

4,10%

1:0.6

0,10%
9,40%

26,30%

34,60%

 HFD
D12492

24,40%

6,00%
5,50%
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