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ABSTRACT 
 
Morozov VI, Kalinski MI, Sakuta GA, Carnes AJ. Fatty Acid-Binding 
Proteins (FABPs) as Markers of Myocardium and Skeletal Muscle 
Injury: A Review. JEPonline 2013;16(5):77-89. The characteristics, 
properties, and functions of fatty acid-binding proteins (FABPs) are 
reviewed. FABPs are small cytoplasmic proteins with molecular mass 
15 kDa and broad ligand specificity. The long-chain fatty acids (LCFA) 
are important FABP ligands with great importance in the energy 
metabolism of the cell. Heart-type (H-FABP) works in myocardium 
and skeletal muscle, providing fatty acid transport to the working 
muscles. The acute myocardial infarction (AMI) results in elevated H-
FABP blood concentration, which may have diagnostic use in patients 
with cardiac events and in cardiac intervention. This marker may also 
have predictive value for the assessment of AMI consequences. 
Exercise results in the release of muscle H-FABP into the blood and 
its measurement may be useful for assessing exercise-induced 
skeletal muscle injury. Determination of myoglobin concentration and 
calculation of the myoglobin/H-FABP ratio may help to differentiate 
between myocardium and skeletal muscle injury. Endurance training 
is accompanied by elevation of LCFA transporters in the myocyte 
membrane, providing enhanced capacity for myocyte fatty acid 
uptake. Methods of H-FABP analysis are also discussed. 
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INTRODUCTION 
 
Fatty acid-binding proteins (FABPs) are important cellular proteins associated with hydrophobic 
ligands and are responsible for transportation of long-chain fatty acids (LCFAs) into the cell and 
trafficking them to cellular compartments. Their intracellular location, tissue specificity, and low 
molecular mass make FABPs convenient clinical markers for monitoring cellular damage. Hence, the 
measurement of heart-type (H-FABP) in a cardiac emergency may provide valuable data for the early 
diagnosis of AMI. 
 

FABP CHARACTERISTICS, PROPERTIES, AND FUNCTIONS  
 

FABPs form a subfamily of the intracellular lipid-binding protein (iLBP) family and are involved in 
reversible binding of hydrophobic ligands inside the cell and trafficking them to diverse cellular 
compartments. Among these are the peroxisomes, mitochondria, endoplasmic reticulum, and nucleus 
(46). FABPs are small cytoplasmic proteins with molecular mass 15 kDa and broad ligand specificity. 
The long-chain fatty acids (LCFAs) are major ligands of FABPs with great importance to the energy 
metabolism of the cell. Heart-type fatty acid-binding protein (H-FABP) works in myocardium and 
skeletal muscle, providing fatty acid (FA) transportation to the working muscles (21,22,31). The 
LCFAs are the most important energetic substrate during prolonged exercise of low-to-moderate 
intensity (38). The source of LCFAs for contracting muscles is adipose tissue, where LCFAs are 
produced during lipolysis and supplied to the muscles from the microvascular compartment. LCFAs 
can passively diffuse across cell membrane, although recent data demonstrate that some cellular 
proteins are involved in LCFA uptake and intracellular transport (38). These membrane-associated 
proteins (fatty acid translocase – FAT/CD36, plasmalemmal-located fatty acid binding protein – 
FABPpm, and fatty acid transport protein –  FATP) and cytoplasmic fatty acid-binding proteins 
(FABPs) transport FAs from the plasmalemma to the intracellular sites of conversion, such as the 
mitochondrial outer membrane (59).  
 
The appearance of FABPs in the circulation can accompany injury to the liver – L-FABP (gene 
FABP1), myocardium and skeletal muscle – H-FABP (FABP3), kidney – H-FABP and L-FABP co-
expressed, intestine – I-FABP (FABP2) and L-FABP co-expressed, brain – B-FABP (FABP7) and H-
FABP co-expressed, adipocyte – A-FABP (FABP4), epidermal –E-FABP (FABP5), ileal – Il-FABP 
(FABP6), myelin – M-FABP (FABP8) and testis – T-FABP (FABP9) (12,14,38,39,41,46,60). Nine 
genes encoding FABPs have been identified in humans, and a new candidate gene, FABP12, has 
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also been reported (47). It is also believed that FABPs are involved in the signaling mechanisms of 
the cell: L-FABP can enter nuclei, bind to nuclear receptors (PPARalpha, HNF4alpha, CRABP-2), and 
activate the transcription of genes involved in fatty acid and glucose metabolism (44). 
 
The ability of L-FABPs to bind with the peroxisome proliferator activated receptors (PPARs) involved 
in the maintenance of cellular homeostasis has been previously demonstrated (61). It has also been 
suggested that the delivery of ligands by L-FABPs to PPARs is integral to regulatory pathways that 
mediate xenobiotic responses and host protection in the small intestine and the liver, where L-FABPs 
are effectively expressed (61).  

 
Epidermal FABP (E-FABP) knockout mice were normal in gross and histological examination, but 
produced more H-FABP (functional compensation) and showed basal transepidermal water loss in 
functional analyses of the skin (50). Disruption of the adipocyte FABP gene markedly reduced basal 
and isoproterenol-stimulated lipolysis and increased adipocyte FA levels compared to wild type mice 
(7). Transgenic mice overexpressing the FABP5 gene encoding E-FABP in adipocytes demonstrated 
a significant increase in adipocyte FABP levels due to a 10-fold increase in the E-FABP concentration 
(24). There were no differences in body weight, serum free FA or fat pad mass between wild-type and 
FABP5 transgenic mice, while basal and isoproterenol-stimulated lipolysis increased in adipocytes of 
transgenic mice, suggesting a positive association between lipolysis and the total level of FABP (24).  
 
Cytosolic extracts from H-/- heart and skeletal muscle and from L-/- liver demonstrated significantly 
decreased binding of LCFAs (5). The uptake, oxidation, and esterification LCFAs were reduced in H-
/- heart and muscle and in L-/- liver. Compensatory mechanisms developed in H-/- mice include a 
redistribution of muscle mitochondria as well as increased cardiac and skeletal muscle glucose 
uptake and hepatic ketogenesis (5). Using FABP5-deficient mice, Sugawara et al. (50) have shown 
that this gene is involved in the regulation of sebaceous gland activity through modulation of cellular 
lipid signaling and/or metabolism (50). 
 
All FABPs have similar tertiary structures, which include a 10-stranded antiparallel β-barrel and an N-
terminal helix-turn-helix motif (49). These proteins are thought to be important for dietary lipid 
assimilation in the intestine, hepatic lipid targeting to catabolic and anabolic pathways, regulation of 
lipid storage and lipid-mediated gene expression in adipose tissue and macrophages, FA targeting to 
β-oxidation pathways in muscle, and maintenance of phospholipid membranes in neural tissues (49). 
 
FABPs are thought, along with mitochondria-produced reactive oxygen species, to be involved in the 
development of metabolically triggered inflammation (metaflammation) - a low grade, chronic 
inflammatory state associated with obesity and related diseases (17). The development of 
pharmacological agents aimed at FABPs may be a prospective approach for tissue- and cell-type-
specific control of lipid signaling pathways and inflammatory responses, as well metabolic regulation 
in obesity, diabetes, and atherosclerosis (16). 
  
Therefore, FABPs function as tissue specific lipid chaperones and play important roles in the cell's 
fuel balance and in lipid-mediated biological processes through the regulation of different lipid signals. 
Moreover, these proteins might serve as prospective biomarkers for some pathologies and as targets 
for medication. 
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Figure 1. H-FABP Functions. 
 
 
 
FABPs AND MYOCARDIUM DAMAGE 
 
According to Loria et al. (30), about 25% of emergency department patients with acute coronary 
syndrome (ACS) have an atypical clinical presentation and an absence of electrocardiogram (ECG) 
alterations. These patients may be valuable in the evaluation of serum or plasma levels of injury 
biomarkers. Classic cardiac markers (myoglobin, CK-MB, troponins) have certain disadvantages. 
Animal and human data demonstrate that plasma and urinary H-HABP may be a useful marker for 
the early detection of myocardial injury and for the assessment of infarct size (19,47). However, renal 
function assessment should be done for the estimation of infarct size using serial plasma H-FABP or 
myoglobin concentrations. In patients with a mean creatinine concentration above the upper 
reference limit due to slower clearance from plasma, infarct size was overestimated in 20-25% of 
patients (62). The use of individually estimated clearance rates can provide more accurate values of 
infarct size within 24 hrs after the first symptoms (11). Normally, FABP presents in low concentration 
in the blood, but its concentration increases as early as 1.5 to 3 hrs after the onset of symptoms of 
infarction, peaks around 6 hrs, and returns to baseline values within 12 to 24 hrs (2,4). Patients with 
unstable angina showed high positive values of H-FABP while these values were low in normal 
coronary patients having chest pain (53).  
 
H-FABP concentration in the ventricles (0.46 mg/g wet weight and 1.5% of the cytoplasmic protein in 
the left ventricle) was higher than in the atrial (0.25 mg/g wet weight and 0.7% of the cytoplasmic 
protein in the left atrium) (56). Tested skeletal muscles, except for those of the diaphragm, contained 
little H-FABP, the kidneys contained less than 1/10 of H-FABP found in the heart, and negligible 
amounts were found in the liver and small intestine. The heart and skeletal muscles' H-FABP 
distribution was comparable to the CK-MB activity distribution, but was inverse to the distribution of 
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myoglobin. As such, determination of the plasma myoglobin/H-FABP ratio could provide valuable 
diagnostic information in AMI patients (56). When comparing the efficacy of H-FABP and myoglobin 
for the early diagnosis of acute myocardial infarction (AMI) (within 6 hrs of the onset of chest pain), 
Ishii et al. (26) concluded that H-FABP is a more sensitive and specific marker and that the ratio of 
markers does not have an obvious advantage. A high efficacy of H-FABP was also demonstrated in 
patients with ST segment elevation myocardial infarction (52). Based on data from a study comparing 
H-FABP, myoglobin, and CK-MB as the early markers for AMI, Okamoto et al. (35) found H-FABP to 
be the best early marker. Its sensitivity, specificity, diagnostic efficacy, and accuracy for patients with 
chest pain within 3 hrs and/or 6 hrs after the onset of symptoms were comparable to those for 
patients within 12 hrs after symptoms. 
 
Azzazy et al. (4) propose H-FABP as a useful marker not only for detecting cardiac injury in acute 
coronary syndrome (ACS), but also for predicting recurrent cardiac events in acute coronary 
syndromes and in congestive heart failure patients, while free FA increase may be associated with 
myocardial ischemia. Moreover, serum H-FABP may be a potential independent predictor of cardiac 
events within 6 months of patient admission and its predictive capacity is higher than cTnT in the 
early hours of ACS (3,27). Within the first 3 to 6 hrs after the onset of chest pain, H-FABP was more 
sensitive than the other markers (troponin I and CK-MB) in patients with suspected acute myocardial 
infarction (AMI), and it was an independent predictor of outcome within 6 months (18). When H-FABP 
was compared with the other markers in relation to myocardial necrosis in patients with acute chest 
pain, H-FABP appeared to contribute to early detection of myocardial damage and TnT was most 
likely to correlate with scintigraphic data, suggesting that these markers may complement each other 
(34).  
 
However, some authors have contested the clinical value of H-FABP and myoglobin in patients with 
chest pain on admission (1). H- and L-FABP located in the distal and the proximal tubular cells of the 
kidney, respectively, have been shown to be useful markers for detection of renal injury (39). In some 
cases, urinary FABP level monitoring may be useful: after kidney transplantation, urinary L-FABP 
concentration correlated directly with both peritubular capillary blood flow and the ischemic time of the 
transplanted kidney (55). Wunderlich et al. (64) found early (peak at 2 to 3 hrs) but prolonged (>120 
hrs) release of B-FABP and H-FABP in acute ischaemic stroke and suggested that these FABPs, 
especially H-FABP, may play a role as rapid markers of brain damage. Early H-FABP concentrations 
have been associated with the severity of the neurological deficit and the functional outcome following 
a stroke. High H-FABP release was also associated with large cerebral infarction on computer 
tomography (64). 
 
H-FABP has also been considered as a useful marker in cardiac intervention. Plasma and urinary H-
FABP may be early and sensitive markers for diagnosis of myocardial injury in patients undergoing 
cardiac surgery (23). Elective electrical cardioversion of atrial fibrillation (AF) did not lead to a 
significant change in the serum H-FABP level, which indicated an absence of myocardial necrosis 
during cardioversion (42). However, Mazovets et al. (33) showed that in most patients with AF and 
atrial flutter, H-FABP levels after direct current cardioversion correlated with total delivered energy. 
The authors failed to demonstrate an elevation of cTnI and suggested skeletal muscle injury to be a 
source of FABP increase. Patients with AMI who underwent successful reperfusion and had no 
evidence of reocclusion within the first 120 min demonstrated significant elevation in serum 
myoglobin and H-FABP levels at 15 min (36).  
 
Malik et al. (32) compared the efficiency of H-FABP and CK-MB analysis for the assessment of 
myocardial injury in on-pump versus off-pump coronary artery bypass grafting. The total release of H-
FABP and CK-MB was higher in the on-pump than in the off-pump group. H-FABP levels peaked as 
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early as 1 hr after declamping (on-pump group) or 2 hrs after the last distal anastomosis (off-pump 
group); whereas, CK-MB peaked only at 4 hrs after declamping (on-pump group) or 24 hrs after the 
last distal anastomosis (off-pump group). H-FABP also proved to be a more rapid marker of 
perioperative myocardial damage than CK-MB, and an effective predictor of the requirement for 
intensive monitoring for postoperative myocardial infarction (23,32). H-FABP, along with myoglobin, 
may also be useful in the noninvasive detection of reperfusion after thrombolysis (13,26). 
 
Thus, AMI results in an early increase in H-FABP blood levels that may be used for diagnosis in 
patients with heart events and in cardiac intervention. Kidney function should be assessed as a 
possible cause of H-FABP elevation. Moreover, this marker may also have predictive value for the 
assessment of AMI consequences. 
 

FABPs AND EXERCISE-INDUCED SKELETAL MUSCLE INJURY 
 
FABP has been proposed as a marker of muscle injury (22,37,48). H-FABP is the dominant FABP 
type in skeletal muscles, but A-FABP is also expressed in this tissue (15). Interestingly, A-FABP and 
its mRNA were significantly more expressed in endurance trained subjects (15). This may be a result 
of both subject selection and muscle adaptation to endurance exercise. H-FABP is important in 
supporting muscle contraction – H-/- mice demonstrated decreased exercise tolerance (5). 
Endurance training (8 wks of swimming) and/or fish oil supplementation (omega-3-enriched diet) 
resulted in different effects on cytoplasmic FABP (FABP(c)) content in rat skeletal muscles and heart 
(10). Training caused a 30% increase in FABP(c) content in the extensor digitorum longus (EDL) and 
in the gastrocnemius associated with enhanced oxidative capacity (increased citrate synthase 
activity), while these effects were absent in the soleus and in the heart. Supplementation induced a 
large increase in the FABP(c) content in EDL (300%), gastrocnemius (250%), soleus (50%), and 
heart (15%). Furthermore, an additive effect of exercise and diet was found in the EDL. Increased 
FABP(c) in muscles and heart is presumably linked to increased FA flux in cell (10). 
 
Exercise leads to the elevation of fatty acid transportation through myocyte membranes, and the 
effects of acute exercise and physical training on the expression and translocation of the various 
LCFA transporters in skeletal muscle tissue have been reviewed (38,40). Running rats (120 min at 20 
m·min-1) and cycling humans (120 min at 60% VO2 max) showed an increase in plasma membrane 
FAT/CD36 (fatty acid translocase) and FABPpm (40 kD) content associated with increased palmitate 
uptake (6). In addition, 6 wks of interval exercise training increased FAT/CD36 and FABPpm content 
in whole muscle, FABPpm in the sarcolemma, and FAT/CD36 in the mitochondrial membranes of 
human skeletal muscle (51). FABPpm content was 43-226% higher in rat red muscles compared to 
white muscles, and was increased by 55% in red muscles after endurance training. FABPpm content 
was also positively correlated with succinate dehydrogenase activity (54). Interestingly, blood glucose 
increased in wild-type and H-FABP (+/-) mice during exercise; whereas, H-FABP(-/-) mice showed 
hypoglycemia associated with increased glucose utilization, especially in the heart and soleus (45). 
Three weeks of one-legged endurance training increased FABPpm content by 150% in muscle, but 
no change was observed in untrained control muscle (29). The parallel elevation of citrate synthase 
activity was also observed in the trained muscle.  
 
Acute exercise induced a larger increase in FABP (70 to 362%) than in CK (24 to 156%) in a group of 
junior rowers during 5 wks of training (57). When the chronic effect of exercise was studied, baseline 
FABP level was independent of previous training; whereas, the baseline CK level was dependent on 
the training that took place during 1 day before and on the combined training of the previous 2 days. 
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These results suggest that FABP and CK could be used to monitor acute exercise and chronic 
exercise, respectively (57). 
 
After eccentric exercise induced muscle injury, plasma FABP and Mb increase and decrease more 
rapidly than CK, indicating that both FABP and Mb are more useful than CK for the early detection of 
such injuries and the monitoring of injury during repeated exercise bouts (48). 
 
Thus, exercise results in the release of muscle H-FABP into the blood and its measurement may be 
useful in the assessment of exercise-induced skeletal muscle injury. Determination of myoglobin 
concentration and the myoglobin/H-FABP ratio may provide a means of evaluating the contribution of 
the myocardium to these markers of muscle injury. Endurance training is accompanied by increased 
LCFA transporters in the myocyte membrane, which allows for increased uptake of these FA by 
myocytes. 
 

FABP ANALYSIS 
Wodzig et al. (63) reported on immunoenzyme analysis (IEA) for FABP detection in human plasma. 
The displacement immunoassay for FABP measurement has also been proposed (9,28,58). An 
inverse set-up was used in this system: enzyme labeled monoclonal antibodies were associated with 
an immobilized antigen and then displaced by an analyte of the sample during analysis. This 
immunoassay enables the analysis of a broad range of FABP concentrations (2-2000 microg·L-1) 
(28). As a standard for immunoassays, recombinant human H-FABP has been suggested (42). To 
discriminate myocardium and skeletal muscle damage, parallel determination of myoglobin and the 
calculation of Mb/H-FABP ratio have been proposed. The ratio is significantly higher in the case of 
skeletal muscle damage (20-70) compared to myocardium damage (4.5) (60). Similar values of the 
Mb/H-FABP ratio (8-57 vs. <6) have also been reported (12). The biological basis for the application 
of the Mb/H-FABP ratio is a similarity in H-FABP and myoglobin release from the tissues, while 
myoglobin concentration is significantly higher in skeletal muscles (4,48). An H-FABP test system is 
available from Randox Laboratories Limited (UK). The assay is based on a latex enhanced 
immunoturbidimetric testing process that is suitable for H-FABP measurement in serum and plasma. 
The declared range of H-FABP measurement is 0.747-120 ng·ml-1. 
 

SUMMARY 
 
FABPs are important intracellular proteins associated with hydrophobic ligands, which are 
responsible for LCFA transportation into the cell and trafficking them to diverse cellular 
compartments. Their intracellular location, tissue specificity, and low molecular mass make FABPs 
convenient clinical markers for monitoring cellular damage. H-FABP measurement in emergency 
cardiac patients may provide valuable data for early AMI diagnosis. Because exercise results in the 
release of muscle H-FABP into the blood, H-FABP determination may be useful in the assessment of 
exercise-induced skeletal muscle injury. Determination of myoglobin concentration and the 
myoglobin/H-FABP ratio can help to differentiate between myocardium and skeletal muscle injury. 
Endurance training increases expression of LCFA transporters in the myocyte membrane, increasing 
myocyte FA uptake.  
 
 
 
 
 



  
 

84 

 
FOUNDING STATEMENT 
This work was supported by Russian Foundation for Basic Research, grant 13-04-00509. 
 
Address for correspondence: Morozov VI, PhD, Sechenov Institute of Evolutionary Physiology and 
Biochemistry of Russian Academy of Science, Saint-Petersburg, Russia, 194223. Phone: (812) 552-
7901; Email: vmorozov.g@gmail.com 
 
 
 
REFERENCES 

 
1. Alansari SE, Croal BL. Diagnostic value of heart fatty acid binding protein and myoglobin in 

patients admitted with chest pain. Ann Clin Biochem. 2004;41(5):391-396. 
 

2. Alhadi HA, Fox KA. Do we need additional markers of myocyte necrosis: The potential value of 
heart fatty-acid-binding protein. QJM. 2004;97(4):187-198. 
 

3. Arimoto T, Takeishi Y, Shiga R, Fukui A, Tachibana H, Nozaki N, Hirono O, Nitobe J, 
Miyamoto T, Hoit BD, Kubota I. Prognostic value of elevated circulating heart-type fatty acid 
binding protein in patients with congestive heart failure. J Card Fail. 2005;11(1):56-60. 

 
4. Azzazy HM, Pelsers MM, Christenson RH. Unbound free fatty acids and heart-type fatty acid-

binding protein: Diagnostic assays and clinical applications. Clin Chem. 2006;52(1):19-29.  
 
5. Binas B, Erol E. FABPs as determinants of myocellular and hepatic fuel metabolism. Mol Cell 

Biochem. 2007;299(1-2):75-84. 
 
6. Bradley NS, Snook LA, Jain SS, Heigenhauser GJ, Bonen A, Spriet LL. Acute endurance 

exercise increases plasma membrane fatty acid transport proteins in rat and human skeletal 
muscle. Am J Physiol Endocrinol Metab. 2012;302(2):E183-E189.  

 
7. Coe NR, Simpson MA, Bernlohr DA. Targeted disruption of the adipocyte lipid-binding protein 

(aP2 protein) gene impairs fat cell lipolysis and increases cellular fatty acid levels. J Lipid Res. 
1999;40(5):967-972. 

 
8. Chan CP, Sum KW, Cheung KY, Glatz JF, Sanderson JE, Hempel A, Lehmann M, Renneberg 

I, Renneberg R. Development of a quantitative lateral-flow assay for rapid detection of fatty 
acid-binding protein. J Immunol Methods. 2003;279(1-2):91-100. 
 

9. Chan CP, Wan TS, Watkins KL, Pelsers MM, Van der Voort D, Tang FP, Lam KH, Mill J, Yuan 
Y, Lehmann M, Hempel A, Sanderson JE, Glatz JF, Renneberg R. Rapid analysis of fatty acid-
binding proteins with immunosensors and immunotests for early monitoring of tissue injury. 
Biosens Bioelectron. 2005;20(12):2566-2580.  
 

10. Clavel S, Farout L, Briand M, Briand Y, Jouanel P. Effect of endurance training and/or fish oil 
supplemented diet on cytoplasmic fatty acid binding protein in rat skeletal muscles and heart. 
Eur J Appl Physiol. 2002;87(3):193-201.  

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Alansari%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Croal%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/15333191
http://www.ncbi.nlm.nih.gov/pubmed/15333191
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alhadi%20HA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fox%20KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15028848
http://www.ncbi.nlm.nih.gov/pubmed/15028848
javascript:AL_get(this,%20'jour',%20'QJM.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Arimoto%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Takeishi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Shiga%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Fukui%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tachibana%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nozaki%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirono%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nitobe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyamoto%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hoit%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kubota%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/15704065
http://www.ncbi.nlm.nih.gov/pubmed/15704065
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Azzazy%20HM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Christenson%20RH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16269514
http://www.ncbi.nlm.nih.gov/pubmed/16269514
javascript:AL_get(this,%20'jour',%20'Clin%20Chem.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Binas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Erol%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/17001451
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Bradley%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Snook%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Jain%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Heigenhauser%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Spriet%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/22028411
http://www.ncbi.nlm.nih.gov/pubmed/22028411
http://www.ncbi.nlm.nih.gov/pubmed/22028411
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Coe%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=10224167
http://www.ncbi.nlm.nih.gov/pubmed?term=Simpson%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=10224167
http://www.ncbi.nlm.nih.gov/pubmed?term=Bernlohr%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=10224167
http://www.ncbi.nlm.nih.gov/pubmed/10224167
http://www.ncbi.nlm.nih.gov/pubmed?term=Chan%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Sum%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Cheung%20KY%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Sanderson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hempel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Renneberg%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Renneberg%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Renneberg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/12969550
http://www.ncbi.nlm.nih.gov/pubmed/12969550
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chan%20CP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wan%20TS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Watkins%20KL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20der%20Voort%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tang%20FP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lam%20KH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mill%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yuan%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yuan%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lehmann%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hempel%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sanderson%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Renneberg%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15854826
http://www.ncbi.nlm.nih.gov/pubmed/15854826
javascript:AL_get(this,%20'jour',%20'Biosens%20Bioelectron.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Clavel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Farout%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Briand%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Briand%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Jouanel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/12111278
http://www.ncbi.nlm.nih.gov/pubmed/12111278
http://www.ncbi.nlm.nih.gov/pubmed


  
 

85 

11. de Groot MJ, Wodzig KW, Simoons ML, Glatz JF, Hermens WT. Measurement of myocardial 
infarct size from plasma fatty acid-binding protein or myoglobin, using individually estimated 
clearance rates. Cardiovasc Res. 1999;44(2):315-324. 
 

12. Delacour H, Nervale A, Servonnet A, Pagliano B, Dehan C, Gardet V. Variations of plasma 
concentrations of h-FABP during a muscular exercise. Ann Biol Clin (Paris). 2007;65(1):27-
32.  
 

13. de Lemos JA, Antman EM, Morrow DA, Llevadot J, Giugliano RP, Coulter SA, Schuhwerk KC, 
Arslanian S, McCabe CH, Gibson CM, Rifai N. Heart-type fatty acid binding protein as a 
marker of reperfusion after thrombolytic therapy. Clin Chim Acta. 2000;298(1-2):85-97. 
 

14. Evennett NJ, Petrov MS, Mittal A, Windsor JA. Systematic review and pooled estimates for the 
diagnostic accuracy of serological markers for intestinal ischemia. World J Surg. 2009;33(7): 
1374-1383. 
 

15. Fischer H, Gustafsson T, Sundberg CJ, Norrbom J, Ekman M, Johansson O, Jansson E. Fatty 
acid binding protein 4 in human skeletal muscle. Biochem Biophys Res Commun. 2006;346 
(1):125-130.  

 
16. Furuhashi M, Hotamisligil GS. Fatty acid-binding proteins: Role in metabolic diseases and 

potential as drug targets. Nat Rev Drug Discov. 2008;7(6):489-503. 
 
17. Furuhashi M, Ishimura S, Ota H, Miura T. Lipid chaperones and metabolic inflammation. Int J 

Inflam. 2011;64(2):6-12.  
 
18. Garcia-Valdecasas S, Ruiz-Alvarez MJ, Garcia De Tena J, De Pablo R, Huerta I, Barrionuevo 

M, Coca C, Arribas I. Diagnostic and prognostic value of heart-type fatty acid-binding protein in 
the early hours of acute myocardial infarction. Acta Cardiol. 2011;66(3):315-321. 

 
19. Glatz JF, Kleine AH, van Nieuwenhoven FA, Hermens WT, van Dieijen-Visser MP, van der 

Vusse GJ. Fatty-acid-binding protein as a plasma marker for the estimation of myocardial 
infarct size in humans. Br Heart J. 1994;71(2):135-140. 
 

20. Glatz JF, Van der Vusse GJ, Maessen JG, Van Dieijen-Visser MP, Hermens WT. Fatty acid-
binding protein as marker of muscle injury: Experimental findings and clinical application. Acta 
Anaesthesiol Scand 1997;Suppl.111:292-294. 
 

21. Glatz JF, Schaap FG, Binas B, Bonen A, van der Vusse GJ, Luiken JJ. Cytoplasmic fatty acid-
binding protein facilitates fatty acid utilization by skeletal muscle. Acta Physiol Scand. 
2003;178(4):367-371. 
 

22. Glatz JF, Bonen A, Luiken JJ. Exercise and insulin increase muscle fatty acid uptake by 
recruiting putative fatty acid transporters to the sarcolemma. Curr Opin Clin Nutr Metab Care. 
2002;5(4):365-70.  

 
23. Hayashida N, Chihara S, Akasu K, Oda T, Tayama E, Kai E, Kawara T, Aoyagi S. Plasma and 

urinary levels of heart fatty acid-binding protein in patients undergoing cardiac surgery. Jpn 
Circ J. 2000;64(1):18-22. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Groot%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Wodzig%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Simoons%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hermens%20WT%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/10690308
http://www.ncbi.nlm.nih.gov/pubmed/10690308
http://www.ncbi.nlm.nih.gov/pubmed/10690308
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Delacour%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nervale%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Servonnet%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pagliano%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dehan%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gardet%20V%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Ann%20Biol%20Clin%20(Paris).');
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Lemos%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Antman%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Morrow%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Llevadot%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Giugliano%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Coulter%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Schuhwerk%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Arslanian%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=McCabe%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Gibson%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Rifai%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/10876006
http://www.ncbi.nlm.nih.gov/pubmed/10876006
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Evennett%20NJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Petrov%20MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mittal%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Windsor%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19424744
http://www.ncbi.nlm.nih.gov/pubmed/19424744
javascript:AL_get(this,%20'jour',%20'World%20J%20Surg.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Fischer%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Gustafsson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Sundberg%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Norrbom%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Ekman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Johansson%20O%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Jansson%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/16750515
http://www.ncbi.nlm.nih.gov/pubmed/16750515
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Furuhashi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Hotamisligil%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/18511927
http://www.ncbi.nlm.nih.gov/pubmed/18511927
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Furuhashi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishimura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Ota%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Miura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/22121495
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Garcia-Valdecasas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ruiz-Alvarez%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Garcia%20De%20Tena%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Pablo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Huerta%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Barrionuevo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Barrionuevo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Coca%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Arribas%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/21744701
http://www.ncbi.nlm.nih.gov/pubmed/21744701
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kleine%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Nieuwenhoven%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hermens%20WT%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Dieijen-Visser%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Vusse%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Vusse%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/8130020
http://www.ncbi.nlm.nih.gov/pubmed/8130020
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20der%20Vusse%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maessen%20JG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20Dieijen-Visser%20MP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hermens%20WT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9421050
http://www.ncbi.nlm.nih.gov/pubmed/9421050
javascript:AL_get(this,%20'jour',%20'Acta%20Anaesthesiol%20Scand%20Suppl.');
javascript:AL_get(this,%20'jour',%20'Acta%20Anaesthesiol%20Scand%20Suppl.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schaap%20FG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Binas%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bonen%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Vusse%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luiken%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/12864741
http://www.ncbi.nlm.nih.gov/pubmed/12864741
javascript:AL_get(this,%20'jour',%20'Acta%20Physiol%20Scand.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bonen%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luiken%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/12107370
http://www.ncbi.nlm.nih.gov/pubmed/12107370
javascript:AL_get(this,%20'jour',%20'Curr%20Opin%20Clin%20Nutr%20Metab%20Care.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayashida%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Chihara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Akasu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Oda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tayama%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kai%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Aoyagi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/10651201
http://www.ncbi.nlm.nih.gov/pubmed/10651201
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed


  
 

86 

24. Hertzel AV, Bennaars-Eiden A, Bernlohr DA. Increased lipolysis in transgenic animals 
overexpressing the epithelial fatty acid binding protein in adipose cells. J Lipid Res. 2002;43 
(12):2105-2111. 

 
25. Ishii J, Nagamura Y, Nomura M, Wang JH, Taga S, Kinoshita M, Kurokawa H, Iwase M, Kondo 

T, Watanabe Y, Hishida H, Tanaka T, Kawamura K. Early detection of successful coronary 
reperfusion based on serum concentration of human heart-type cytoplasmic fatty acid-binding 
protein. Clin Chim Acta. 1997:262(1-2):13-27. 

 
26. Ishii J, Wang JH, Naruse H, Taga S, Kinoshita M, Kurokawa H, Iwase M, Kondo T, Nomura M, 

Nagamura Y, Watanabe Y, Hishida H, Tanaka T, Kawamura K. Serum concentrations of 
myoglobin vs. human heart-type cytoplasmic fatty acid-binding protein in early detection of 
acute myocardial infarction. Clin Chem. 1997;43(8 Pt 1):1372-1378. 

 
27. Ishii J, Ozaki Y, Lu J, Kitagawa F, Kuno T, Nakano T, Nakamura Y, Naruse H, Mori Y, Matsui 

S, Oshima H, Nomura M, Ezaki K, Hishida H. Prognostic value of serum concentration of 
heart-type fatty acid-binding protein relative to cardiac troponin T on admission in the early 
hours of acute coronary syndrome. Clin Chem. 2005;51(8):1397-1404.  
 

28. Kaptein WA, Korf J, Cheng S, Yang M, Glatz JF, Renneberg R. On-line flow displacement 
immunoassay for fatty acid-binding protein. J Immunol Methods. 1998;217(1-2):103-111. 

 
29. Kiens B, Kristiansen S, Jensen P, Richter EA, Turcotte LP. Membrane associated fatty acid 

binding protein (FABPpm) in human skeletal muscle is increased by endurance training. 
Biochem Biophys Res Commun. 1997;231(2):463-465. 

 
30. Loria V, Dato I, De Maria GL, Biasucci LM. Markers of acute coronary syndrome in emergency 

room. Minerva Med. 2008;99(5):497-517. 
 

31. Luiken JJ, Miskovic D, Arumugam Y, Glatz JF, Bonen A. Skeletal muscle fatty acid transport 
and transporters. Int J Sport Nutr Exerc Metab. 2001;11 Suppl:S92-S96. 
 

32. Malik V, Kale SC, Chowdhury UK, Ramakrishnan L, Chauhan S, Kiran U. Myocardial injury in 
coronary artery bypass grafting: On-pump versus off-pump comparison by measuring heart-
type fatty-acid-binding protein release. Tex Heart Inst J. 2006;33(3):321-327. 

 
33. Mazovets OL, Katrukha AG, Trifonov IR, Bereznikova AV, Deev AD, Gratsianskiĭ NA. Levels of 

fatty acid binding protein before and after direct current cardioversion of atrial fibrillation or 
flutter in patients without acute coronary syndrome. Kardiologiia. (In Russian). 2006;46(3):43-
48. 

 
34. Nagahara D, Nakata T, Hashimoto A, Takahashi T, Kyuma M, Hase M, Tsuchihashi K, 

Shimamoto K. Early positive biomarker in relation to myocardial necrosis and impaired fatty 
acid metabolism in patients presenting with acute chest pain at an emergency room. Circ J. 
2006;70(4):419-425. 

 
35. Okamoto F, Sohmiya K, Ohkaru Y, Kawamura K, Asayama K, Kimura H, Nishimura S, Ishii H, 

Sunahara N, Tanaka T. Human heart-type cytoplasmic fatty acid-binding protein (H-FABP) for 
the diagnosis of acute myocardial infarction. Clinical evaluation of H-FABP in comparison with 
myoglobin and creatine kinase isoenzyme MB. Clin Chem Lab Med. 2000;38(3):231-238. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hertzel%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Bennaars-Eiden%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Bernlohr%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/12454272
http://www.ncbi.nlm.nih.gov/pubmed/12454272
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishii%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nagamura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nomura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Taga%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinoshita%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurokawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Iwase%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kondo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kondo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Watanabe%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hishida%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/9204206
http://www.ncbi.nlm.nih.gov/pubmed/9204206
http://www.ncbi.nlm.nih.gov/pubmed/9204206
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishii%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Naruse%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Taga%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinoshita%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurokawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Iwase%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kondo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nomura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nagamura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Watanabe%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hishida%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/9267316
http://www.ncbi.nlm.nih.gov/pubmed/9267316
http://www.ncbi.nlm.nih.gov/pubmed/9267316
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishii%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ozaki%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kitagawa%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuno%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakano%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakamura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Naruse%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Mori%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsui%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsui%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Oshima%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nomura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ezaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hishida%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/15951316
http://www.ncbi.nlm.nih.gov/pubmed/15951316
http://www.ncbi.nlm.nih.gov/pubmed/15951316
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaptein%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Korf%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Cheng%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Renneberg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/9776580
http://www.ncbi.nlm.nih.gov/pubmed/9776580
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Kiens%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Kristiansen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Richter%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Turcotte%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/9070301
http://www.ncbi.nlm.nih.gov/pubmed/9070301
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Loria%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dato%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Maria%20GL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Biasucci%20LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18971915
http://www.ncbi.nlm.nih.gov/pubmed/18971915
javascript:AL_get(this,%20'jour',%20'Minerva%20Med.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luiken%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Miskovic%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arumugam%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bonen%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/11915935
http://www.ncbi.nlm.nih.gov/pubmed/11915935
javascript:AL_get(this,%20'jour',%20'Int%20J%20Sport%20Nutr%20Exerc%20Metab.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Malik%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kale%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Chowdhury%20UK%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramakrishnan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Chauhan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kiran%20U%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/17041689
http://www.ncbi.nlm.nih.gov/pubmed/17041689
http://www.ncbi.nlm.nih.gov/pubmed/17041689
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Mazovets%20OL%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Katrukha%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Trifonov%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Bereznikova%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Deev%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Gratsianski%C4%AD%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/16710255
http://www.ncbi.nlm.nih.gov/pubmed/16710255
http://www.ncbi.nlm.nih.gov/pubmed/16710255
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Nagahara%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakata%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hashimoto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Takahashi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kyuma%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hase%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsuchihashi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Shimamoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/16565558
http://www.ncbi.nlm.nih.gov/pubmed/16565558
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Okamoto%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Sohmiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohkaru%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Asayama%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kimura%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nishimura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishii%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Sunahara%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/10905760
http://www.ncbi.nlm.nih.gov/pubmed/10905760
http://www.ncbi.nlm.nih.gov/pubmed/10905760
http://www.ncbi.nlm.nih.gov/pubmed


  
 

87 

 
36. Ozdemir M, Durakoğlugil E, Gülbahar O, Turkoglu S, Sancak B, Paşaoğlu H, Cengel A. Heart 

fatty acid binding protein and myoglobin after reperfusion of acute myocardial infarction. Acta 
Cardiol. 2007;62(5):473-478. 
 

37. Pelsers MM, Hermens WT, Glatz JF. Fatty acid-binding proteins as plasma markers of tissue 
injury. Clin Chim Acta. 2005;352(1-2):15-35. 
 

38. Pelsers MM, Stellingwerff T, van Loon LJ. The role of membrane fatty-acid transporters in 
regulating skeletal muscle substrate use during exercise. Sports Med. 2008;38(5):387-399. 
 

39. Pelsers MM. Fatty acid-binding protein as marker for renal injury. Scand J Clin Lab Invest   
2008;Suppl. 241:73-77. 

 
40. Roepstorff C, Helge JW, Vistisen B, Kiens B. Studies of plasma membrane fatty acid-binding 

protein and other lipid-binding proteins in human skeletal muscle. Proc Nutr Soc. 2004;63(2): 
239-244. 
 

41. Sato Y, Kita T, Takatsu Y, Kimura T. Biochemical markers of myocyte injury in heart failure. 
Heart. 2004;90(10):1110-1113. 
 

42. Sbarouni E, Georgiadou P, Chaidaroglou A, Degiannis D, Voudris V. Heart-type fatty acid 
binding protein in elective cardioversion of atrial fibrillation. Clin Biochem. 2011;44(12): 947-
949. doi: 10.1016/j.clinbiochem.2011.05.029.  

 
43. Schreiber A, Specht B, Pelsers MM, Glatz JF, Börchers T, Spener F. Recombinant human 

heart-type fatty acid-binding protein as standard in immunochemical assays. Clin Chem Lab 
Med. 1998;36(5):283-238. 

 
44. Schroeder F, Petrescu AD, Huang H, Atshaves BP, McIntosh AL, Martin GG, Hostetler HA, 

Vespa A, Landrock D, Landrock KK, Payne HR, Kier AB. Role of fatty acid binding proteins 
and long chain fatty acids in modulating nuclear receptors and gene transcription. Lipids. 
2008;43(1):1-17.  

 
45. Shearer J, Fueger PT, Rottman JN, Bracy DP, Binas B, Wasserman DH. Heart-type fatty acid-

binding protein reciprocally regulates glucose and fatty acid utilization during exercise. Am J 
Physiol Endocrinol Metab. 2005;288(2):E292-E297.  

 
46. Smathers RL, Petersen DR. The human fatty acid-binding protein family: Evolutionary 

divergences and functions. Hum Genomics. 2011;5(3):170-191. 
 
47. Sohmiya K, Tanaka T, Tsuji R, Yoshimoto K, Nakayama Y, Hirota Y, Kawamura K, Matsunaga 

Y, Nishimura S, Miyazaki H. Plasma and urinary heart-type cytoplasmic fatty acid-binding 
protein in coronary occlusion and reperfusion induced myocardial injury model. J Mol Cell 
Cardiol. 1993;25(12):1413-1426. 
 

48. Sorichter S, Mair J, Koller A, Pelsers MM, Puschendorf B, Glatz JF. Early assessment of 
exercise induced skeletal muscle injury using plasma fatty acid binding protein. Br J Sports 
Med. 1998;32(2):121-124. 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ozdemir%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Durako%C4%9Flugil%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=G%C3%BClbahar%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Turkoglu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Sancak%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Pa%C5%9Fao%C4%9Flu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Cengel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/17982968
http://www.ncbi.nlm.nih.gov/pubmed/17982968
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hermens%20WT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15653098
http://www.ncbi.nlm.nih.gov/pubmed/15653098
javascript:AL_get(this,%20'jour',%20'Clin%20Chim%20Acta.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stellingwerff%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Loon%20LJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18416593
http://www.ncbi.nlm.nih.gov/pubmed/18416593
javascript:AL_get(this,%20'jour',%20'Sports%20Med.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18569970
javascript:AL_get(this,%20'jour',%20'Scand%20J%20Clin%20Lab%20Invest%20Suppl.');
javascript:AL_get(this,%20'jour',%20'Scand%20J%20Clin%20Lab%20Invest%20Suppl.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Roepstorff%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Helge%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Vistisen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Kiens%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/15294037
http://www.ncbi.nlm.nih.gov/pubmed/15294037
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sato%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kita%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takatsu%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kimura%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15367501
javascript:AL_get(this,%20'jour',%20'Heart.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Sbarouni%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Georgiadou%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Chaidaroglou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Degiannis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Voudris%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/21664900
http://www.ncbi.nlm.nih.gov/pubmed/21664900
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Schreiber%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Specht%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Pelsers%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=B%C3%B6rchers%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Spener%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/9676384
http://www.ncbi.nlm.nih.gov/pubmed/9676384
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Schroeder%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Petrescu%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Atshaves%20BP%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=McIntosh%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Hostetler%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Vespa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Landrock%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Landrock%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Payne%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Kier%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=17882463
http://www.ncbi.nlm.nih.gov/pubmed/17882463
http://www.ncbi.nlm.nih.gov/pubmed?term=Shearer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Fueger%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Rottman%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Bracy%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Binas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Wasserman%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/15454399
http://www.ncbi.nlm.nih.gov/pubmed/15454399
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Smathers%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=21504868
http://www.ncbi.nlm.nih.gov/pubmed?term=Petersen%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=21504868
http://www.ncbi.nlm.nih.gov/pubmed/21504868
http://www.ncbi.nlm.nih.gov/pubmed?term=Sohmiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsuji%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoshimoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakayama%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirota%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsunaga%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsunaga%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Nishimura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyazaki%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/8158661
http://www.ncbi.nlm.nih.gov/pubmed/8158661
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sorichter%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mair%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Koller%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Puschendorf%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9631217
http://www.ncbi.nlm.nih.gov/pubmed/9631217
javascript:AL_get(this,%20'jour',%20'Br%20J%20Sports%20Med.');
javascript:AL_get(this,%20'jour',%20'Br%20J%20Sports%20Med.');


  
 

88 

49. Storch J, Thumser AE. Tissue-specific functions in the fatty acid-binding protein family. J Biol 
Chem. 2010;285(43):32679-32683.  

 
50. Sugawara T, Nemoto K, Adachi Y, Yamano N, Tokuda N, Muto M, Okuyama R, Sakai S, 

Owada Y. Reduced size of sebaceous gland and altered sebum lipid composition in mice 
lacking fatty acid binding protein 5 gene. Exp Dermatol. 2012;21(7):543-546. 

 
51. Talanian JL, Holloway GP, Snook LA, Heigenhauser GJ, Bonen A, Spriet LL. Exercise training 

increases sarcolemmal and mitochondrial fatty acid transport proteins in human skeletal 
muscle. Am J Physiol Endocrinol Metab. Aug 2010;299(2):E180-E188.  

 
52. Trifonov IR, Katrukha AG, Deev AD, Iavelov IS, Averkov OV, Kuznetsov BV, Gratsianskiĭ NA. 

Heart fatty acid binding protein in patients with ST-elevation acute coronary syndrome 
hospitalized within 6 hours after onset of pain. Kardiologiia. 2002;42(6):18-23. 

 
53. Tsuji R, Tanaka T, Sohmiya K, Hirota Y, Yoshimoto K, Kinoshita K, Kusaka Y, Kawamura K, 

Morita H, Abe S, et al. Human heart-type cytoplasmic fatty acid-binding protein in serum and 
urine during hyperacute myocardial infarction. Int J Cardiol. 1993;41(3):209-217. 

 
54. Turcotte LP, Swenberger JR, Tucker MZ, Yee AJ. Training-induced elevation in FABP(PM) is 

associated with increased palmitate use in contracting muscle. J Appl Physiol. 1999;87(1): 
285-293. 

 
55. Yamamoto T, Noiri E, Ono Y, Doi K, Negishi K, Kamijo A, Kimura K, Fujita T, Kinukawa T, 

Taniguchi H, Nakamura K, Goto M, Shinozaki N, Ohshima S, Sugaya T. Renal L-type fatty 
acid-binding protein in acute ischemic injury. J Am Soc Nephrol. 2007;18(11):2894-2902. 

 
56. Yoshimoto K, Tanaka T, Somiya K, Tsuji R, Okamoto F, Kawamura K, Ohkaru Y, Asayama K, 

Ishii H. Human heart-type cytoplasmic fatty acid-binding protein as an indicator of acute 
myocardial infarction. Heart Vessels. 1995;10(6):304-309. 
 

57. Yuan Y, Kwong AW, Kaptein WA, Fong C, Tse M, Glatz JF, Chan C, Renneberg R. The 
responses of fatty acid-binding protein and creatine kinase to acute and chronic exercise in 
junior rowers. Res Q Exerc Sport. 2003;74(3):277-283. 
 

58. van der Voort D, Pelsers MM, Korf J, Hermens WT, Glatz JF. Development of a displacement 
immunoassay for human heart-type fatty acid-binding protein in plasma: The basic conditions. 
Biosens Bioelectron. 2003;19(5):465-471. 

 
59. Van der Vusse GJ, van Bilsen M, Glatz JF, Hasselbaink DM, Luiken JJ. Critical steps in 

cellular fatty acid uptake and utilization. Mol Cell Biochem. 2002;239(1-2):9-15. 
 

60. Van Nieuwenhoven FA, Kleine AH, Wodzig WH, Hermens WT, Kragten HA, Maessen JG, 
Punt CD, Van Dieijen MP, Vander Vusse GJ, Glatz JF. Discrimination between myocardial and 
skeletal muscle injury by assessment of the plasma ratio of myoglobin over fatty acid-binding 
protein. Circulation. 1995;92(10):2848-2854. 
 

61. Velkov T. Interactions between Human liver fatty acid binding protein and peroxisome 
proliferator activated receptor selective drugs. PPAR Res. 2013:938401.  

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Storch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Thumser%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/20716527
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Sugawara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Nemoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Adachi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Yamano%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Tokuda%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Muto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Okuyama%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Owada%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/22716252
http://www.ncbi.nlm.nih.gov/pubmed/22716252
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Talanian%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Holloway%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Snook%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Heigenhauser%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Spriet%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/20484014
http://www.ncbi.nlm.nih.gov/pubmed/20484014
http://www.ncbi.nlm.nih.gov/pubmed/20484014
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Trifonov%20IR%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Katrukha%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Deev%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Iavelov%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Averkov%20OV%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuznetsov%20BV%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Gratsianski%C4%AD%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/12494125
http://www.ncbi.nlm.nih.gov/pubmed/12494125
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsuji%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Sohmiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirota%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoshimoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinoshita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kusaka%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Morita%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Abe%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/8288410
http://www.ncbi.nlm.nih.gov/pubmed/8288410
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Turcotte%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Swenberger%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Tucker%20MZ%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed?term=Yee%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=22573104
http://www.ncbi.nlm.nih.gov/pubmed/10409586
http://www.ncbi.nlm.nih.gov/pubmed/10409586
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Yamamoto%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Noiri%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Ono%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Doi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Negishi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Kamijo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Kimura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujita%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinukawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Taniguchi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Goto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Shinozaki%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohshima%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed?term=Sugaya%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/17942962
http://www.ncbi.nlm.nih.gov/pubmed/17942962
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoshimoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tanaka%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Somiya%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsuji%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Okamoto%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohkaru%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Asayama%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishii%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/8655467
http://www.ncbi.nlm.nih.gov/pubmed/8655467
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yuan%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kwong%20AW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaptein%20WA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fong%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tse%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chan%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Renneberg%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/14510292
http://www.ncbi.nlm.nih.gov/pubmed/14510292
http://www.ncbi.nlm.nih.gov/pubmed/14510292
javascript:AL_get(this,%20'jour',%20'Res%20Q%20Exerc%20Sport.');
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Voort%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Pelsers%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Korf%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hermens%20WT%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/14623471
http://www.ncbi.nlm.nih.gov/pubmed/14623471
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Vusse%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Bilsen%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hasselbaink%20DM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luiken%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/12479563
http://www.ncbi.nlm.nih.gov/pubmed/12479563
javascript:AL_get(this,%20'jour',%20'Mol%20Cell%20Biochem.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20Nieuwenhoven%20FA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kleine%20AH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wodzig%20WH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hermens%20WT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kragten%20HA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maessen%20JG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Punt%20CD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20Dieijen%20MP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20der%20Vusse%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/7586251
http://www.ncbi.nlm.nih.gov/pubmed/7586251
http://www.ncbi.nlm.nih.gov/pubmed/7586251
javascript:AL_get(this,%20'jour',%20'Circulation.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Velkov%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23476633
http://www.ncbi.nlm.nih.gov/pubmed/23476633
http://www.ncbi.nlm.nih.gov/pubmed/23476633
http://www.ncbi.nlm.nih.gov/pubmed


  
 

89 

62. Wodzig KW, Kragten JA, Hermens WT, Glatz JF, van Dieijen-Visser MP. Estimation of 
myocardial infarct size from plasma myoglobin or fatty acid-binding protein. Influence of renal 
function. Eur J Clin Chem Clin Biochem. 1997;35(3):191-198. 
 

63. Wodzig KW, Pelsers MM, van der Vusse GJ, Roos W, Glatz JF. One-step enzyme-linked 
immunosorbent assay (ELISA) for plasma fatty acid-binding protein. Ann Clin Biochem. 1997; 
34 (Pt 3):263-268. 
 

64. Wunderlich MT, Hanhoff T, Goertler M, Spener F, Glatz JF, Wallesch CW, Pelsers MM. 
Release of brain-type and heart-type fatty acid-binding proteins in serum after acute ischaemic 
stroke. J Neurol. 2005;252(6):718-724. 
 
 

 
Disclaimer 
The opinions expressed in JEPonline are those of the authors and are not attributable to JEPonline, 
the editorial staff or the ASEP organization. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Wodzig%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Kragten%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Hermens%20WT%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Dieijen-Visser%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=21744701
http://www.ncbi.nlm.nih.gov/pubmed/9127740
http://www.ncbi.nlm.nih.gov/pubmed/9127740
http://www.ncbi.nlm.nih.gov/pubmed/9127740
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wodzig%20KW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelsers%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Vusse%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Roos%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glatz%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9158823
http://www.ncbi.nlm.nih.gov/pubmed/9158823
javascript:AL_get(this,%20'jour',%20'Ann%20Clin%20Biochem.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Wunderlich%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed?term=Hanhoff%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed?term=Goertler%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed?term=Spener%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed?term=Glatz%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed?term=Wallesch%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed?term=Pelsers%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=22173440
http://www.ncbi.nlm.nih.gov/pubmed/15834650
http://www.ncbi.nlm.nih.gov/pubmed/15834650
http://www.ncbi.nlm.nih.gov/pubmed

	ABSTRACT
	TABLE OF CONTENTS
	FABP CHARACTERISTICS, PROPERTIES, AND FUNCTIONS
	SUMMARY
	FABPs are important intracellular proteins associated with hydrophobic ligands, which are responsible for LCFA transportation into the cell and trafficking them to diverse cellular compartments. Their intracellular location, tissue specificity, and lo...
	FOUNDING STATEMENT



	Disclaimer

