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Abstract 
Background: Fatty Acid Binding Protein 4, also known as FABP4, is a protein found in the cytoplasm 
of cells, which is abundantly expressed in adipocytes and macrophages, typically expelled by these 
cells. Once outside the cell, it binds to a receptor and functions as a transportation protein for fatty 
acids. Consequently, FABP4 governs and enhances the rate at which fat is broken down for energy 
usage, a process called lipolysis. Higher levels than normal were proposed to be associated with some 
metabolic disorders, most importantly insulin resistance and obesity. 
Materials and Methods: Keywords, such as FABP4, obesity, insulin resistance, Type 2 diabetes and 
T2DM were looked for in many search engines to review the possible role of Fatty Acid Binding 
Protein 4 in development of insulin resistance and obesity for providing deep insight into understanding 
the significance of this protein in evolving such debilitating metabolic disorders. 
Results: Many studies have shown that elevated levels of Fatty Acid Binding Protein 4 in the blood is 
positively correlated with pathogenesis of obesity and type 2 diabetes, other studies have shown that it 
has a role in disrupting lipolysis and fatty acid metabolism in adipocytes.  
Conclusion: Several of the reviewed studies indicated that elevated levels of Fatty Acid Binding 
Protein 4 are associated with cases of obesity, insulin resistance, type 2 diabetes mellitus. Being 
familiar with these findings is crucial to understand the missing parts in disrupted metabolic pathways 
in inulin resistance, obesity as well as finding effective treatment in targeting or modulating such 
protein. 
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Introduction 
Fatty Acid Binding Protein 4, also known as FABP4, is not a widely recognized protein or 
process within the group of fatty acid oxidation. It is a protein found in the cytoplasm of 
cells, typically expelled by these cells. Once outside the cell, it binds to a receptor and 
functions as a transportation protein for fatty acids. Consequently, FABP4 governs and 
enhances the rate at which fat is broken down for energy usage, a process called lipolysis. 
While the kidneys primarily carry out this process within the body, research has indicated 
that FABP4 also enhances fat oxidation in monocytes and macrophages. Moreover, FABP4 
is involved in the synthesis of triglycerides in the liver, and recent scientific investigations 
have suggested a potential association between disruptions in FABP4 and obesity (Moreno-
Vedia et al., 2022; Osorio-Conles et al., 2023) [30, 37]. 
Diabetes is a complicated metabolic disease linked to a higher risk of neurological and 
cardiovascular problems. Between 1980 and 2014, the prevalence of diabetes worldwide rose 
quickly from 4.7% to 8.7%. (Zhou et al., 2016) [64].  
The International Diabetes Federation projects that by 2045, there will be 673 million 
diabetics globally, up from 451 million in 2017 (Cho et al., 2018) [6]. 85-90% of diabetic 
patients have type II diabetes mellitus (T2D), formerly known as non-insulin-dependent 
diabetes. T2D is characterized by elevated blood glucose, decreased beta-cell activity, and 
reduced insulin sensitivity (Pei et al., 2022) [40]. Obesity, a medical condition more common 
in developed countries, is associated with a lot of medical issues as well as terminal illnesses 
such as heart disease and cancer. In the UK, almost 30% of adults are obese and it is 
estimated that more than 5% of deaths can be linked to obesity. 
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Fig 1: Crystal structure of mouse adipocyte fatty acid binding 
protin bound by inhibitor (Hertzel et al., 2009) [23]. 

 
As a serious medical condition, fat loss is essential; 
especially as the NHS spent around £6.1 billion on diabetes 
alone in 2014 (Powell-Wiley et al., 2021; Aparecida et al., 
2020; Bendor et al., 2020) [42, 1, 4]. 
This Review aims to provide an overview about the FABP4 
and its relation with insulin and obesity. Role of FABP4 in 
adipocyte function and Role of FABP4 in adipocyte 
function will also be discussed. 
 
Review of Literature 
Fatty Acid-Binding Proteins 
Fatty Acid-Binding Proteins (FABP4), which are a 
relatively new adipokine that are a member of the calycin 
protein superfamily, are also known as adipocyte fatty acid-
binding protein (AFABP) in the literature (Zhang et al., 
2018) [62]. This protein is also known as adipocyte P2 (aP2) 
due to its significant sequence similarity (67%) with the 
myelin P2 protein (M-FABP/FABP8) (Ning et al., 2016) [34]. 
FABP4 molecules make up around 1% of all the proteins 
that are water-soluble in adipose tissue, which are 
abundantly expressed in adipocytes (Ning et al., 2016) [34]. 
Hydrophobic ligands, including eicosanoids, other lipids, 
and both unsaturated and saturated long-chain fatty acids, 
may be reversibly bound by FABP4. As such, it participates 
in the control of lipid transport and cellular reactions 
(Furuhashi et al., 2011; Tanaka et al., 2015; Rodríguez-
Calvo et al., 2017; Kucharski and Kaczor, 2017) [17, 52, 45, 26].  

The intracellular lipid chaperones known as FABPs are 
responsible for moving fatty acids to certain organelles 
inside the cell, such as the endoplasmic reticulum, 
peroxisomes, mitochondria, and nucleus (Okazaki et al., 
2014; Rodríguez-Calvo et al., 2017) [36, 45]. Thus, FABPs are 
important for signaling, trafficking, membrane formation, 
lipid oxidation, and lipid-mediated transcriptional control. 
Furthermore, FABPs control the enzymatic activity and 
cytoplasmic storage of lipid droplets (Trojnar et al., 2019) 
[53], as well as the process of converting fatty acids into 
eicosanoids and stabilizing leukotrienes (Zimmer et al., 
2004) [66]. 
FABP4 in humans is composed of 132 amino acids. A 
molecular mass of 14.6 kDa has been determined for it. The 
expression of FABP4 rises significantly during the 
development of adipocytes (Rodríguez-Calvo et al., 2017) 
[45].  
The previously described finding has resulted in the 
suggestion of this molecule as a marker for adipocyte 
differentiation. (Smith et al., 1988). Furthermore, during the 
transformation of monocytes into macrophages, the 
expression of FABP4 is elevated. Various proinflammatory 
stimuli have the ability to modulate or regulate the 
expression of FABP4 inside various cellular entities 
(Makowski et al., 2005) [29]. FABP4 induces the generation 
of foam cells in macrophages. Modified low density 
lipoproteins (LDLs) are thought to facilitate the 
development of foam cells, which are commonly seen in the 
presence of elevated levels of insulin and glucose. The 
observed elevation in levels serves as an indication of 
insulin resistance, a condition that is specifically associated 
with obesity, diabetes, and the metabolic syndrome 
(Shashkin et al., 2006) [49]. 
A rise in insulin sensitivity may then encourage the PPARγ 
gene's expression in adipose tissue, which will help to speed 
up the differentiation of adipocytes. PPARγ and C/EBP 
regulate FABP4 expression at the transcriptional level 
(Rodríguez-Calvo et al., 2017) [45]. 
Insulin sensitivity may be influenced by FABP4, an 
adipokine. Conversely, FABP4 expression is 
transcriptionally regulated by PPARγ agonists, fatty acids, 
dexamethasone, and insulin, and is significantly elevated 
during adipocyte development. Only FABP4 that is 
mediated by microvesicles and released by them is 
downregulated by insulin. However, only a tiny portion of 
FABP4 is released by adipocyte-derived microvesicles, and 
this activity is minimal (Furuhashi, 2019) [15]. 

 

 
 

Fig 2: FABP4's function in blood and cells. FABP4 binds to FAs in adipocytes to help in their transport once they penetrate the cell 
membrane. Fat cells produce FABP4 concurrently and release some of it into the bloodstream (Liu et al., 2022) [28]. 
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Fatty acid-binding protein 4 role in adipocyte function 
Adipocyte fatty acid-binding protein (A-FABP), often 
referred to as fatty acid-binding protein 4 (FABP4), is 
mostly expressed in macrophages and adipocytes (Moreno-
Vedia et al., 2022; Xiao et al., 2021; Frances et al., 2021) [30, 

56, 40]. 
It has been discovered that it is essential to the development 
of metabolic syndrome and insulin resistance. Studies have 
shown that this protein is released by adipocytes and 
functions as a signaling molecule to induce insulin 
resistance in the body, hence adipocytes are essential for the 
expression of this protein. 
Adipocytes, which are found in white adipose tissue and 
also known as white adipocytes, are cells that primarily 
serve to store fat. These types of cells are mainly associated 
with obesity and a disrupted FABP4 synthesis. When 
FABP4 is missing in adipocytes, studies have shown that the 
size of the fat cells is reduced and therefore, the 
development of metabolic syndrome decreases.  

Metabolic syndrome is a term that describes a condition of 
obesity-associated, a pro- inflammatory state characterized 
by the presence of abdominal obesity, insulin resistance, 
hypertension, altered lipid metabolism, and a pro-thrombotic 
diathesis. It is a severe condition that can lead to type 2 
diabetes and cardiovascular disease (Prentice et al., 2021) 
[43]. 
Fatty acid binding protein 4 is involved in the development 
of insulin resistance, diabetes mellitus, and atherosclerosis. 
It functions at the intersection of metabolic and 
inflammatory pathways in adipocytes and macrophages. 
One potential treatment approach for metabolic and 
cardiovascular disorders is chemical suppression of FABP4. 
One of the particular FABP4 inhibitors, BMS309403, is an 
orally active small molecule that inhibits the binding of 
endogenous fatty acid (FA) by interacting with the fatty 
acid-binding pocket inside the interior of FABP4. FABP4 
binds to intracellular FA (PDB code: 2hnx). Ligand-bound 
FABP4 (Furuhashi et al., 2015) [18]. 

 

 
 

Fig 3: FABP4 in macrophages and adipocytes is associated with metabolic and cardiovascular disorders (Furuhashi et al., 2015) [18]. 
 

Obesity 
Globally, obesity is becoming more and more common. The 
incidence of obesity and overweight in people worldwide 
has risen steadily over the last several decades by more than 
27% (Avgerinos et al., 2019) [2]. More than 25% of children 
and more than 35% of adults were overweight or obese in 
2013; these percentages are continually rising (Quail and 
Dannenberg, 2019) [44]. Body mass index (BMI) values of 
≥25 kg/m2 and <30 kg/m2 were considered overweight, 
whereas BMI values of ≥30 kg/m2 were considered obese 
(Avgerinos et al., 2019; Piche et al., 2020) [2, 41].  
As per Stolarczyk (2017) [51], The association between 
obesity and a persistent systemic inflammatory response in 
humans has been widely recognized, resulting in a range of 
health complications. Several instances of chronic health 
conditions include hypertension, cardiovascular disease, 
dyslipidemia, metabolic syndrome, type 2 diabetes mellitus, 
Alzheimer's disease, non-alcoholic fatty liver disease, 
oncology, and numerous more. Numerous studies have 
provided substantial evidence indicating that alterations in 
the microenvironment of adipose tissue resulting from 

obesity significantly contribute to the initiation and 
advancement of various cancers (Zhou et al., 2016) [64]. 
 
The connection between fatty acid-binding protein 4 and 
obesity 
Those who are obese produce an excess of unhealthy 
adipocytes, which may result in insulin resistance and other 
negative outcomes. The results of the study indicate that 
FABP4 plays a critical role in the development of diseases 
associated with obesity (Liu et al., 2022; Yang et al., 2023; 
Chung et al., 2021; Dou et al., 2020) [28, 59, 7, 12].  
The initial evidence suggesting that FABP4 may be 
implicated in obesity-induced insulin resistance stems from 
experiments conducted on mice. These mice's adipocytes 
had an excess of FABP4 after they were fed a high-fat diet 
designed to make them obese (Zhou et al., 2020; Schwärzler 
et al., 2022) [65, 47].  
Conversely, the mice lacking the FABP4 gene did not 
develop insulin resistance, thereby granting further insight 
into the potential implications for human beings. This 
research bears great significance as it seeks to unveil the 
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cellular factors contributing to obesity and its associated 
diseases, thereby providing a foundation to ascertain 
whether FABP4 could serve as a valuable molecular target 
for treating insulin resistance. Ongoing studies continue to 
investigate this possibility. Additionally, it was discovered 
that obesity-induced insulin resistance was accompanied by 
the release of specific proteins unique to adipocytes 
(Schwärzler et al., 2022; Prentice et al., 2021; Yao et al., 
2020; Nguyen-Tu et al., 2021) [47, 43, 60, 33]. 
These proteins contribute to the development of type 2 
diabetes mellitus, a metabolic condition associated with 

obesity. FABP4 helps to enhance the release of these 
proteins even though they are secreted (Moreno-Vedia et al., 
2022; Liu et al., 2022; Xiao et al., 2021) [30, 28, 56].  
The precise mechanisms by which FABP4 facilitates the 
secretion of these proteins remain unknown; however, the 
revelation of the relationship between these proteins and 
FABP4 is a significant advancement in obesity-related 
research. The potential use of these proteins to assess the 
development of type 2 diabetes has not been substantiated 
(Liu et al., 2022; Chung et al., 2021; Gormez et al., 2020; 
Moreno-Vedia et al., 2022) [28, 7, 21, 30]. 

 

 
 

Fig 4: FABP 4 functions in healthy and obese individuals. FABP4 may be released into the bloodstream and is primarily produced and 
distributed in macrophages and adipocytes. When compared to normal persons, obese people have higher FABP4 levels (Liu et al., 2022) 

[28]. 
 

Insulin Resistance 
Insulin resistance refers to the physiological occurrence in 
which affected tissues exhibit reduced physiological 
responsiveness to the stimulation of insulin. Insulin 
resistance can manifest in several tissues possessing insulin 
receptors, with adipose tissue, skeletal muscle, and the liver 
being the most prevalent sites of occurrence. Insulin 
resistance hinders the digestion of glucose, resulting in 
elevated levels of insulin and an augmentation in the 
synthesis of insulin by beta cells as a compensatory 
measure. Insulin resistance is associated with several 
metabolic consequences, including hyperglycemia, 
hypertension, dyslipidemia, hyperuricemia, elevated 
inflammatory markers, endothelial dysfunction, and a 
prothrombotic state. An elevation in insulin resistance can 
lead to the development of type 2 diabetes, metabolic 
syndrome, and nonalcoholic fatty liver disease (NAFLD) 
(Seong et al., 2019; Brown et al., 2019; Nolan and Prentki, 
2019; Deacon, 2019) [48, 5, 35, 10]. 
 
Relationship between Fatty acid-binding protein 4 and 
Insulin Resistance 
It is evident that the cytoplasmic fatty acid chaperone fatty 
acid-binding protein 4 plays a role in the development of 
insulin resistance (Garin et al., 2014) [19]. FABP4 may be 
crucial for maintaining glucose homeostasis, according to 
research done in animal models (Tu et al., 2017) [54]. Mice 
that had the FABP4 gene deleted were shielded against 
insulin resistance and hyperinsulinemia, which are linked to 
hereditary and diet-induced obesity (Tu et al., 2017; 
Nakarmura et al., 2017; Kralisch et al., 2015; Furuhashi et 
al., 2007; Zhang et al., 2016; Xie et al., 2016) [54, 31, 25, 16, 61, 

57]. Insulin resistance and the development of type 2 diabetes 
are mostly caused by irregularities in the release of 
adipokines by adipocytes and a diminished capacity of 
adipocytes to take up and retain free fatty acids, which 
results in ectopic lipid buildup (Xie et al., 2016) [57]. 
FABP4 possesses the capability to initiate complex 
mechanisms that undermine the effectiveness of insulin 
communication in specific cellular objectives. Clearly, 
Fabp4 assumes a vital role in the advancement of insulin 
resistance, exerting its impact on the obesity-related 
expression of insulin resistance by carefully adjusting the 
receptiveness of hormones involved in the release of fatty 
tissue, while simultaneously producing the direct inhibition 
of insulin pathways through the initiation of cellular stress 
reactions. The multifaceted consequences of Fabp4 make it 
an extremely encouraging therapeutic aim in the continuous 
battle against obesity (Chung et al., 2021; Dou et al., 2020) 
[27, 12]. 
 
Discussion 
Fatty Acid Binding Protein 4 (FABP 4) and Insulin 
Resistance  
Fatty acid-binding protein 4 (FABP 4) and the glucose-
disposal rate (GDR) have been shown to be adversely 
associated (Hsu et al., 2011) [24]. Insulin sensitivity was 
shown by a negative connection between non-DM 
individuals' serum FABP concentrations and the mean rate 
of glucose infusion during the last half-hour of the clamp 
test. Nakamura et al. (Garin-Shkolnik et al., 2014) [19]. 
Further shown a negative correlation between circulating 
FABP4 concentrations and GDR, a measure of insulin 
resistance in skeletal muscle in people with type 2 diabetes. 
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Conversely, among individuals who were not diabetic, 
FABP4 concentration was positively correlated with the 
insulinogenic index. According to Wu et al., (2014) [55], in 
healthy controls, there was a correlation between circulating 
FABP4 concentrations and glucose-stimulated insulin 
secretion. 
Garin-Shkolnik et al., (2014) [19] have put out the idea that 
FABP4's insulinotropic potential is similar to GLP-1's 
effects. FABP4 may change insulin secretion and activate β 
cells to preserve glucose homeostasis. Furthermore, FABP4 
showed an early positive correlation with insulin secretion 
in the non-diabetic group, which may be because T2DM 
causes very early impairment to insulin secretion. 

 Nakamura et al. (Garin-Shkolnik et al., 2014) [16] found the 
strongest negative correlation between FABP4 and GDR 
when compared to other markers of insulin resistance and 
body composition in type 2 diabetes. According to Greco et 
al. (2014), FABP4 has been shown to negatively correlate 
with GDR in Asian American controls, type 1 diabetes 
mellitus, and type 2 diabetes. One significant molecule 
addressing insulin resistance in type 2 diabetes is FABP4. 
 FABP4 and connections with clinical variables we looked 
at the connections between lnFABP4 and metabolic 
variables using Pearson's bivariate correlation analysis 
(Table1) (Wang et al., 2021) [58]. 

 
Table 1: Relationships between HC and Type 2 Diabetes patients' blood lnFABP4 and key metabolic variables (Wang et al., 2021) [58]. 

 

Variables HC T2D 
 r P value r P value 

FPG (mmol/L) − 0.056 0.604 0.299 0.002 
TG (mmol/L) 0.096 0.373 0.066 0.494 
TC (mmol/L) 0.010 0.923 - 0.097 0.312 

HDLC (mmol/L) 0.023 0.834 - 0.050 0.608 
LDLC (mmol/L) 0.247 0.020 - 0.152 0.120 

UA (umol/L 0.022 0.840 0.248 0.011 
eGFR (ml/min/1.73 m2) 0.067 0.232 - 0.127 0.196 

 
 Similar observations have been made regarding ailments in 
which insulin resistance pervades the body, such as non-
alcoholic fatty liver disease. This particular condition entails 
the buildup of fat within the liver due to metabolic 
complications. It is closely linked to obesity and may 
culminate in liver impairment and the onset of metabolic 
syndrome. Through the inhibition of Fabp4, which hinders 
the accumulation of fat and curbs localized inflammation in 
the liver, not only does insulin sensitivity witness 
enhancement, but liver damage is also mitigated (Yang et 
al., 2021; Yao et al., 2020) [58, 60]. 
This implies that the potential impact of Fabp4 inhibitors in 
averting obesity-related ailments among individuals at risk 
is substantial. Ultimately, the activation of diverse stress 
pathways can induce insulin resistance. Recent studies 
propose that Fabp4 can function as a "bridge molecule" that 
connects biochemical stress signaling with the hindrance of 
regular insulin activity (Nguyen et al., 2020; Ruszała et al., 
2021; Dagpo et al., 2020) [32, 46, 9].  
Through the generation of harmful lipid compounds and the 
promotion of oxidative pressure, Fabp4 possesses the 
capability to initiate complex mechanisms that undermine 
the effectiveness of insulin communication in specific 
cellular objectives. Clearly, Fabp4 assumes a vital role in 
the advancement of insulin resistance, exerting its impact on 
the obesity-related expression of insulin resistance by 
carefully adjusting the receptiveness of hormones involved 
in the release of fatty tissue, while simultaneously producing 
the direct inhibition of insulin pathways through the 
initiation of cellular stress reactions. The multifaceted 
consequences of Fabp4 make it an extremely encouraging 
therapeutic aim in the continuous battle against obesity 
(Chung et al., 2021; Dou et al., 2020) [7, 12]. 
 
Fatty Acid Binding Protein 4 and obesity 
Numerous studies have observed statistically significant 
increases in serum FABP4 levels among individuals who are 
obese (Yang et al., 2023) [59]. For instance, a study 
conducted in 2012 discovered that fasting serum FABP4 

levels were markedly higher in morbidly obese women 
during the final trimester of pregnancy, in comparison to 
levels observed in pregnant women who are lean. An 
interesting finding from this study was that there was a link 
between FABP4 levels and the number of adipocytes found 
in fat samples from obese people (Parrettini et al., 2020; 
Frances et al., 2021) [39, 14].  
Similarly, a study published in the International Journal of 
Endocrinology in 2013 found that serum FABP4 levels were 
significantly elevated in a cohort of overweight and obese 
individuals when compared to lean controls. Furthermore, 
these levels were also significantly associated with other 
markers of metabolic syndrome and obesity, such as insulin 
resistance and BMI (Osorio-Conles et al., 2023; Yang et al., 
2023) [37, 59].  
These observations hold significant value, as they provide 
further substantiation for a connection between FABP4 and 
obesity, while also suggesting that FABP4 may serve as a 
useful biomarker for complications related to obesity. 
Additionally, some studies have delved into investigating 
the effects of inhibiting FABP4 in animal models of obesity. 
For instance, a study featured in the journal Obesity in 2015 
explored the impact of a small molecule inhibitor of FABP4 
in a murine model of obesity and insulin resistance. The 
primary findings from this study indicated that inhibiting 
FABP4 led to a noteworthy decrease in both body weight 
and fat mass. Furthermore, it also resulted in significant 
improvements in insulin sensitivity and glucose metabolism. 
These findings suggest that FABP4 could be a good target 
for treatments aimed at reducing obesity, since blocking its 
activity has been linked to better effects for obesity-related 
outcomes (Balci et al., 2021; Chung et al., 2021; Liu et al., 
2022) [3, 7, 28]. 
 
Studies investigating Fatty acid-binding protein 4 levels 
in obese individuals 
A 2013 paper by Guaita-Esteruelas et al. used a different 
study population-group of 42 Caucasian subjects, and 
included in the study, 15 patients were with type 2 diabetes. 
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The authors have used methods to measure FABP4 levels in 
the blood, as well as gene expression and protein levels of 
FABP4 in fat tissue biopsies. The main findings of the paper 
were that both FABP4 levels in the blood and the gene 
expressions and proteins of FABP4 in the fat tissues were 
significantly higher in obese subjects. Additionally, the 
amount of FABP4 in the blood was linked to how bad 
insulin tolerance and type 2 diabetes were. It seems that 
FABP4 from fat tissue is linked to obesity and may also 
play a role in the development of metabolic diseases by 
making insulin resistance worse (Gormez et al., 2020) [21] 
(Osorio- Conles et al., 2023) [37] Such results may provide 
new opportunities for therapeutic options for type 2 diabetes 
and obesity by targeting FABP4.  
A 2014 paper by Xu et al. studied FABP4 levels and obesity 
in children. The authors measured the FABP4 levels in the 
blood of 75 obese children and 25 non-obese children. The 
children were all aged around 10 years old and all obese 
children were Chinese in the Shandong province. The 
authors reported that FABP4 levels were significantly 
higher in the obese children compared to the non-obese 
children. Also, FABP4 levels were shown to be strongly 
correlated with Body Mass Index (BMI) of the children. 
This may suggest that FABP4 levels in the blood could be a 
good marker for obesity and more specifically, for the 
degree of obesity, and further supports the idea that fat 
tissue-derived FABP4 could be linked to obesity 
development (Liu et al., 2022) [28]. 
 
Conclusion 
Large amounts of the intracellular lipid chaperone fatty 
acid-binding protein 4 (FABP4) are found in adipocytes and 
macrophages. It has been found that changes in FABP4 
levels are linked to cholesterol, oxidative stress, and fat. 
FABP4 plays a big part in inflammation, insulin resistance, 
and how fats and starches are broken down.  
Several studies have shown that high levels of FABP4 in the 
blood are linked to obesity and type 2 diabetes (T2DM). The 
amount of FABP4 in the blood is linked to health effects 
like body mass index, insulin resistance, and cholesterol. 
Being aware of this makes it very interesting to try to find 
effective ways to treat metabolic and circulatory diseases, 
since the plasma-circulating FABP4 may change the way 
different types of cells work.  
There is a strong link between the FABP4 gene and obesity, 
as shown by many studies. This result is very important and 
has been confirmed by many separate studies. It suggests 
that blocking FABP4 could be a new and effective way to 
treat many health problems linked to fat. Also, blocking 
FABP4 seems to improve performance and speed up the 
process of turning white fat into a more biologically active 
state. 
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