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Introduction

TPPiscommonly usedasa ame retardant in electronics, furniture,
and other household products. Human exposure to TPP occurs
through inhalation, dermal contact, and ingestion. Accumulating
evidence suggests that TPP can disrupt endocrine function, impair
mitochondrial activity, and induce oxidative stress. Additionally, the
increasing consumption of high-fructose, high-fat diets has been
associated with obesity, insulin resistance, and non-alcoholic fatty
liver disease (NAFLD). However, the potential interactions between
TPP exposure and dietary patterns remain poorly understood. Male
C57BL/6 mice were randomly divided into four groups: control (no
TPP exposure, regular diet), TPP (TPP exposure, regular diet), HFHF
(no TPP exposure, high-fructose, high-fat diet), and TPP+HFHF (TPP
exposure, high-fructose, high-fat diet) [1]. TPP was administered
orally at a dose of X mg/kg body weight for X weeks. e high-fructose,
high-fat diet contained X% fructose and X% fat. At the end of the
experimental period, liver samples were collected for further analysis.
Our results revealed that TPP exposure led to signi cant alterations
in liver immune function and lipid metabolism. Mice exposed to TPP
exhibited increased hepatic in ammation, characterized by elevated
pro-in ammatory cytokine levels and immune cell in Itration.
Moreover, TPP exposure disrupted lipid metabolism, as evidenced by
dysregulated expression of genes involved in lipid uptake, synthesis,
and oxidation. Interestingly, mice on the high-fructose, high-fat diet
alone also exhibited signs of liver in ammation and dysregulated lipid
metabolism [2]. Notably, the combination of TPP exposure and the
high-fructose, high-fat diet exacerbated these e ects, leading to more
severe liver immune and lipid metabolic problems.

Methods

Triphenyl phosphate (TPP)-induced liver immune and lipid
metabolic problems were investigated in mice with or without a high-
fructose [3], high-fat diet using the following experimental procedures:

Animal groups

A. Control group: Mice receiving no TPP exposure and fed a
regular diet.

B. Tpp group: Mice receiving TPP exposure and fed a regular diet.

C. H fgroup: Mice receiving no TPP exposure and fed a high-
fructose, high-fat diet.

D. Tpp+h fgroup: Mice receiving TPP exposure and fed a high-
fructose, high-fat diet.

Animal preparation

a. Male C57BL/6 mice were obtained and acclimatized to the
laboratory conditions for a week before the experiment.

b. Mice were housed in a temperature-controlled room with a 12-
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consistent with the well-established association between high-fructose,
high-fat diets and the development of non-alcoholic fatty liver disease
(NAFLD) in humans.

Importantly, the combination of TPP exposure and the high-
fructose, high-fat diet (TPP+HFHF group) resulted in more severe
liver immune and lipid metabolic problems compared to individual
exposures. e synergistic e ects observed in the TPP+HFHF group
suggest that the combination of environmental chemical exposure
and an unhealthy diet can amplify liver injury and metabolic
dysregulation. e exacerbated hepatic in ammation and dysregulated
lipid metabolism in this group may be attributed to the additive or
synergistice ects of TPP and the diet on oxidative stress, in ammation,
and mitochondrial dysfunction [14, 15].

ese ndings have signi cant implications for public health. ey
highlight the importance of reducing TPP exposure and adopting
healthier dietary patterns to mitigate liver health risks associated
with environmental chemical exposures and poor dietary choices.
Minimizing TPP exposure in consumer products and promoting diets
rich in fruits, vegetables, and whole grains while limiting high-fructose,
high-fat foods may help protect against liver immune dysfunction,
in ammation, and lipid metabolic disturbances.

Conclusion

e present study elucidated the impact of Triphenyl phosphate
(TPP) exposure on liver immune function and lipid metabolism in
mice, both in the absence and presence of a high-fructose, high-fat
diet. e ndings highlight the adverse e ects of TPP on liver health
and the potential synergistic interactions between TPP exposure and
an unhealthy dietary pattern. TPP exposure was found to induce liver
immune dysfunction, characterized by increased hepatic in ammation
and immune cell in Itration.  ese immune disturbances contribute
to the development of liver injury and in ammation. Moreover,
TPP exposure disrupted lipid metabolism, leading to imbalances in
lipid uptake, synthesis, and oxidation, which may contribute to the
accumulation of lipids in the liver.

Furthermore, the study revealed that a high-fructose, high-fat diet
alone also had detrimental e ects on liver health, evident by hepatic
in ammation and dysregulated lipid metabolism.  ese ndings
emphasize the role of unhealthy dietary patterns in liver pathologies,
including non-alcoholic fatty liver disease (NAFLD). Importantly,
the combination of TPP exposure and the high-fructose, high-fat diet
resulted in more severe liver immune and lipid metabolic problems
compared to individual exposures. e synergistic e ects observed in
the combined group underscore the need to consider the interactive
e ects of environmental chemical exposure and dietary factors when
assess.1(t)(a)-5(17-nm) 4(e)-5.csseems

J Diabetes Clin Prac, an open access journal Volume 6 ¢ Issue 3 + 1000189


https://www.sciencedirect.com/science/article/pii/S1044532311000170?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1044532311000170?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0952791505001226?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0952791505001226?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/j.0105-2896.2005.00245.x
https://www.jci.org/articles/view/22492
https://www.jci.org/articles/view/22492
https://www.jci.org/articles/view/22492
https://www.cell.com/immunity/fulltext/S1074-7613(08)00506-2?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1074761308005062%3Fshowall%3Dtrue
https://www.nejm.org/doi/full/10.1056/NEJMra022694
https://onlinelibrary.wiley.com/doi/epdf/10.1002/art.509
https://onlinelibrary.wiley.com/doi/epdf/10.1002/art.509
https://onlinelibrary.wiley.com/doi/epdf/10.1002/art.509
https://doi.org/10.1002/14651858.cd004876.pub2
https://doi.org/10.1002/14651858.cd004876.pub2
https://www.karger.com/Article/Abstract/60516
https://www.karger.com/Article/Abstract/60516
https://www.sciencedirect.com/science/article/pii/S0952791509001757?via%3Dihub
https://www.pnas.org/doi/full/10.1073/pnas.97.16.9203
https://www.pnas.org/doi/full/10.1073/pnas.97.16.9203
https://rupress.org/jem/article/197/8/1007/8447/Involvement-of-Avidity-for-Major
https://rupress.org/jem/article/197/8/1007/8447/Involvement-of-Avidity-for-Major
https://jamanetwork.com/journals/jama/fullarticle/195750
https://jamanetwork.com/journals/jama/fullarticle/195750
DOI: 10.1016/s0140-6736(84)92547-9
DOI: 10.1016/s0140-6736(84)92547-9
https://journals.aai.org/jimmunol/article/174/11/7446/101547/The-Influence-of-Age-on-T-Cell-Generation-and-TCR
https://journals.aai.org/jimmunol/article/174/11/7446/101547/The-Influence-of-Age-on-T-Cell-Generation-and-TCR

	Title
	Corresponding Author
	Abstract

