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Invited Commentary

Comment on Choi et al.: High-fat diet decreases energy expenditure and
expression of genes controlling lipid metabolism, mitochondrial function and
skeletal system development in the adipose tissue, along with increased
expression of extracellular matrix remodelling- and inflammation-related

genes

In their recent article, Choi et al.‘ reported that prolonged
ingestion of a high-fat diet (HFD) decreased energy
expenditure and expression of genes controlling mitochon-
drial function as well as skeletal system development in the
visceral adipose tissue in mice, and influenced the expression
of a series of genes involved in immune and inflammatory
responses. Interestingly, they have also demonstrated that
HFD down-regulated specific genes involved in lipolysis
and fatty acid (FA) metabolism, including those involved in
FA activation and oxidation (Acsm3, Acach, Acot4, Acadsb,
Hadh and Faah). Here, we would like to add another layer
to the study of Choi et al.” by focusing on the relationship
between HFD and the endocannabinoid system (ECS)
v. obesity.

Earlier studies have shown that HFD-induced obesity and
insulin resistance were associated with an increased activity
of the ECS and promotion of the hepatic expression of
lipogenic genes, including stearoyl-CoA desaturase-1%.
Moreover, HFD-induced increase in the hepatic levels of the
endocannabinoid anandamide (AEA) has been attributed to
the reduced activity of the AEA-degrading enzyme, fatty acid
amide hydrolase (FAAH)®. Another study has shown that
dietary FA composition modulated peripheral endo-
cannabinoid levels in a differential and tissue-specific
manner®. Consequently, Engeli et al®’ hypothesised that
the peripheral ECS remains a promising target for dietary
and pharmacological interventions in disease states related
to obesity.

HFD-induced changes in the peripheral ECS could have
important implications for the pathogenesis of metabolic
diseases via ‘classical’ and ‘non-classical’ cannabinoid (CB)
receptors. The former have already been shown to modulate
pancreatic, adipose tissue, skeletal muscle and liver metab-
olism™. For example, in their recent study, Di Marzo et al®™
reported that the ECS undergoes adaptive changes upon feed-
ing HFD, as revealed by altered AEA and CB1 mRNA levels
and by different potencies of the FAAH inhibitor AA-5-HT in
delaying gastric emptying under this dietary regimen.

Since the pharmacology of ‘classical’ CB receptors is rela-
tively well studied, it seems interesting to focus on the
relationship between HFD and ‘non-classical’ CB receptors.

These ‘non-classical’ CB receptors, such as GPR30, GPR55,
TRPV1 or TRPV4, have been shown to participate in the endo-
cannabinoid and non-CB lipophilic compound-dependent
signalling. Now, it may be of interest to the readership to
know whether ‘non-classical’ receptors have also been studied
in relation to HFD and obesity.

Aleksandra Sobolewska'?
Marcin Wiodarczyk®#3
Krzysztof Wtodarczyk®

Maria Wisniewska-Jarosifiska®
Jakub Fichna'*

' Department of Biochemistry,
Medical University of Lodz,
Lodz, Poland

“Department of Gastroenterology,
Medical University of Lodz,
Lodz, Poland

3Department of General and Colorectal Surgery,
Medical University of Lodz,
Lodz, Poland

Department of Cardiology,

Chair of Cardiology and Cardiac Surgery,
Medical University of Lodz,

Lodz, Poland

email jakub.fichna@umed.lodz.pl

doi:10.1017/S0007114515001919

References

1. Choi MS, Kim YJ, Kwon EY, e/ al. (2015) High-fat
diet decreases energy expenditure and expression of genes
controlling lipid metabolism, mitochondrial function and
skeletal system development in the adipose tissue, along
with increased expression of extracellular matrix remodelling-
and inflammation-related genes. Br J Nutr 113, 867—877.

@ CrossMark

ssaud Aissanun abpliquied Aq auluo paysliand 6161005151 L£000S/210L°0L/B10"10p//:sdny


http://crossmark.crossref.org/dialog/?doi=10.1017/S0007114515001919&domain=pdf
https://doi.org/10.1017/S0007114515001919

N‘ British Journal of Nutrition

498 Invited Commentary

2. Liu J, Cinar R, Xiong K, et al. (2013) Monounsaturated fatty
acids generated via stearoyl CoA desaturase-1 are endogenous
inhibitors of fatty acid amide hydrolase. Proc Natl Acad Sci USA
110, 18832-18837.

3. Engeli S, Lehmann AC, Kaminski J, et al. (2014) Influence of
dietary fat intake on the endocannabinoid system in lean
and obese subjects. Obesity (Silver Spring) 22, E70—E70.

4. Silvestri C & Di Marzo V (2013) The endocannabinoid system

in energy homeostasis and the etiopathology of metabolic
disorders. Cell Metab 17, 475-490.

5. Di Marzo V, Capasso R, Matias I, et al. (2008) The role of

endocannabinoids in the regulation of gastric emptying: altera-
tions in mice fed a high-fat diet. Br J Pharmacol 153,
1272-1280.

Response to the Commentary by Sobolewska et al. on Choi et al.

In our study, Trpv4 mRNA expression was down-regulated in
the adipose tissue of mice fed a high-fat diet compared with
those fed a low-fat diet, although there was no significant
difference in the mRNA expression of Gpr30, Gpr55 and
Trpvl in the adipose tissue between the high-fat and low-fat
groups (Choi et al V). Interestingly, O’Conor et al.”® demon-
strated that Trpv4 deficiency led to obesity and obesity-
induced osteoarthritis in high-fat diet-fed mice. Adipocytes
of Trpv4-deficient mice appeared larger than those of
Trpv4 7+ mice at 10 weeks of age, and adipose-derived
stem cells from Trpv4-deficient mice had increased adipogenic
and osteogenic properties.

However, Ye et al.”® suggested that Trpv4 is a regulator of
adipose oxidative metabolism, inflammation and energy
homeostasis. 7Trpv4-deficient mice have higher mRNA
expression levels of thermogenic and pro-inflammatory genes
in the adipose tissue. Therefore, the role of Trpv4 in body fat
regulation and obesity is still unclear, and further studies are
needed to investigate the relationship between high-fat diet-
induced obesity and non-classical receptors, including Trpv4.
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