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Abstract 

Pentadecanoic acid (C15:0, PDA) is an odd and minor fatty acid that has been neglected in the literature 

until the last decade. Indeed, as a specific fatty acid of dairy fat, PDA was only used as a biomarker of 

dairy fat consumption. Lately, PDA was first correlated negatively with the incidence of metabolic 

syndrome disorder, then its physiological effects have been investigated as a protective FA. PDA 

supplementation has been demonstrated as negatively correlated with elevated levels of leptin, 

plasminogen activator inhibitor-1 and insulin, and has been shown to exhibit sensitizing insulin effects 

with activation of AMPK pathway. PDA also reduced the severity of metabolic dysfunction-associated 

steatohepatitis (MASH), notably through reduced alanine transaminase and pro-inflammatory cytokines 

levels. The final effect described for PDA is its ability to display anti-inflammatory properties in several 

pathology models. Hence, considering these multiple effects, the presence of PDA could be associated 

with a healthier physiological state, this raises the question of whether the presence of PDA in the body, 

in adequate quantities, is needed to participate to health maintenance. PDA is not synthesized in 

sufficient quantities endogenously, so it must be provided by the diet, mainly through dairy fat, although 

other types of food can also contribute to the dietary intake of PDA. Essential fatty acids are described 

as not being endogenously synthesized in sufficient and required quantities to maintain physiological 

health. Thus, PDA might gather both conditions to be described as essential, yet further investigations 

on both criteria are needed to enhance knowledge on this odd chain fatty acid with promising impact as 

potential protective supplement nutrient. 
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Abbreviations 

Alanine transaminase (ALT) ; Aspartate transaminase (AST); Adipose tissue (AT); Citric acid cycle 

(CAC); Choline deficient high fat diet (CD-HFD); Essential fatty acid (EFA); very long-chain fatty acid 

(ELOVL); fatty acid (FA); Fatty acid desaturase  (FADS); heptadecanoic acid (HDA, C17:0); 

lipopolysaccharides (LPS); metabolic dysfunction-associated steatohepatitis (MASH); metabolic 

dysfunction-associated liver disease (MASLD); methionine and choline deficient (MCD); Magnetic 

resonance imaging (MRI); monounsaturated fatty acid (MUFA); Odd chain fatty acid (OCFA); 

Pentadecanoic acid (PDA, C15:0); type 2 diabetes (T2D); Stearyl CoA desaturase 1 (SCD1); short chain 

fatty acid (SCFA). 

 

1. Introduction 

Pentadecanoic acid (PDA, C15:0), an odd chain fatty acid (OCFA), is a minor yet specific saturated 

fatty acid (FA) of ruminant fat. In bovine milk, PDA is the major OCFA followed by heptadecanoic 

acid (HDA, C17:0), accounting respectively for approximately 1 % and 0.5 of total milk FAs [1]. Dietary 

intake of dairy products and more specifically dairy fats has been linked to protective effects of 

metabolic syndrome linked pathologies like type 2 diabetes (T2D), cardiovascular diseases and 

metabolic dysfunction-associated liver disease (MASLD) [2–5]. For over 25 years, PDA and HDA have 

been described as marker of dairy fat intake in the adipose tissue (AT), as these OCFAs were found 

exclusive of dairy [6]. While their use as specific dairy fat intake plasma biomarker is now recently 

challenged [7], PDA, and in lesser extent HDA, plasma concentrations are found inversely correlated 

with T2D [8,9], coronary heart disease [10] and metabolic dysfunction-associated steatohepatitis 

(MASH) incidents [11]. The associations of PDA plasma concentrations and lower incidences of various 

pathologies are leading studies to suggest that PDA intakes might have protective effects against them. 

Although the potential protective role of PDA has only been described through correlations, a causal 

relationship between PDA intake and reduced incident of metabolic pathologies is not totally 

demonstrated. More recently, PDA has been investigating as a supplement FA in both in vitro and in 

vivo metabolic syndrome disorder studies to better comprehend its role as a protective FA. Henceforth, 

the literature is beginning to gain arguments in favor of the hypothesis of PDA’s protective effects 

against metabolic syndrome disorder. More recently, some original studies introduced the hypothesis 

that PDA might have sufficient characteristics and metabolic functions to be considered as essential in 
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human nutrition [12]. Indeed, a fatty acid is described as essential when it meets the following criteria: 

1) it is not endogenously sufficiently synthesized by the body, hence it must be supplied by the diet. 2) 

is required to maintain a healthy physiological state. Therefore, in light of the reported health effects of 

PDA, notably on metabolic health, and its very low synthesis in human, PDA appears as a potential 

candidate for a newly described essential fatty acid (EFA). However, this claim by S. Venn-Watson 

must be cautiously examined to avoid over-interpretation of scientific data [12]. As a minor and very 

uncommon FA, PDA is not the subject of many literature revues, yet it appears to be an interesting 

controversial FA regarding its origin and its partially understood physiological effects. Hence, the 

present mini review aims to discuss about the controversial potential essentiality of PDA, focusing on 

its (dietary) origin, metabolism and its reported protective health effects against metabolic syndrome 

disorders. 

2. Dietary origin of pentadecanoic acid: ruminal synthesis 

PDA’s odd carbon length specificity originates from bacterial synthesis. Indeed, rumen bacteria can 

produce propionate, a short chain fatty acid (SCFA), notably as end products of fiber fermentation [13]. 

Propionate (C3:0) can be used instead of acetate (C2:0) as starter unit of de novo fatty acid synthesis in 

rumen bacteria [14,15]. The final product of this synthesis is PDA instead of palmitic acid (C16:0) when 

acetate is used as stater unit. Ruminal PDA produced can be absorbed through enterocytes and 

distributed in by the bloodstream, as chylomicrons, notably in the mammary gland cells [16]. 

Noteworthy, like a great diversity of saturated FA synthesized de novo in the mammary gland cells, 

PDA was shown to also be produced de novo from propionate in cows and goats [15,17]. Nonetheless, 

to our knowledge such synthesis has not been described in the mammary gland cells in humans, most 

likely due to lower concentrations of propionate. Noteworthy, propionate levels in Holstein cow milk 

are found on average at 1.68 mg / L while it was found on average at 0.01 mg / L in human milk [18].  

Hence, in ruminants PDA is then excreted in the milk as triglycerides in milk fat droplet (figure 1) [16]. 

The fact that PDA production occurs by ruminal synthesis leads to a higher quantity of PDA in ruminant 

milk than that in other food products. Yet, another pathway has been described for the synthesis of PDA, 

the α-oxidation of C16:0. α-oxidation is a process that yields the removal of a single carbon from the 
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carboxyl end of the FA. Using C16:0 as substrate of this reaction, the product formed is PDA. Culture 

of isolated rumen bacteria species incubated with [1- 14C] palmitate confirmed PDA can be produced by 

α-oxidation in some bacteria in vitro [14]. Nonetheless, later studies indicate the occurrence of this 

phenomenon is minor in vivo compared to de novo lipogenesis using propionate [19]. Noteworthy, α-

oxidation also occurs in eukaryote cells (in peroxisomes), however the importance of C16:0 oxidation 

into PDA is not yet described. Indeed, this reaction is an intermediary step of the entire process of α-

oxidation which ultimately leads to acetyl-CoA formation. Therefore, bacterial de novo lipogenesis 

using propionate appears to be the main pathway of PDA exogenous synthesis. 

Recent studies have investigated the possibility of endogenous PDA synthesis from fiber fermentation 

by the gut microbiota in humans [20]. The fermentation of soluble fiber (e.g. inulin) by the gut 

microbiota resulted in propionate formation causing a slight, yet significant, increase of PDA and HDA 

plasma levels after 7 days of high inulin intake in patients (30 g/day). The supplementation of high 

quantities of propionate in the diet resulted in the same OCFA plasma level elevations. Thus, authors 

hypothesized a hepatic synthesis of OCFA from gut-derived propionate. To confirm, they incubated 

HepG2 cells, as an in vitro liver cellular model, with acetate and propionate at 500µM with different 

ratios of these SCFA. Results showed elevated OCFA % in cells only when concentrations of propionate 

were higher than acetate. Thus, endogenous hepatic synthesis of PDA from gut-derived propionate 

seems unlikely as propionate concentration doesn’t exceed acetate concentration in liver cells. Besides, 

studies showed inulin fermentation produces a ratio 74:16:10 ratio of acetate: propionate: butyrate, i.e. 

higher bioavailable concentration of acetate than propionate [21,22]. 

Finally, another study showed that high soluble fiber intake (40 g / day) for 4 days does not increase 

PDA plasma levels in human [22]. Therefore, the use of high intake of soluble fiber fermentation for the 

synthesis of PDA in humans needs to be further characterized, but considering available data it does not 

appear to be an important pathway leading to OCFA intake. 

Thus, considering the proportion of the different possible synthesis pathways of PDA, bacterial synthesis 

in ruminants appears as the main pathway leading to a significant synthesis and therefore presence of 
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PDA in dairy products. Hence, dietary intake of PDA occurs as the only way to increase substantially 

its concentration in the body, as opposed to reported low endogenous synthesis. 

3. Controversial use of PDA as biomarker of dietary intake. 

Due to its ruminal synthesis origin, PDA is present in higher quantities in ruminant milk fat than in other 

food in which it is almost exclusively found as traces. HDA, the elongation product of PDA, is also 

found in higher proportion in dairy fat. Hence, for over 20 years PDA and HDA have been considered 

as biomarkers of dairy fat consumption with strong associations established between the plasma or the 

AT PDA and HDA relative content and the intake of milk fat [6,23,24]. These associations between 

dairy fat consumption and PDA and HDA have been described even though PDA and HDA are present 

in low concentrations in the AT and plasma in humans with respectively 0.39 and 0.27 % of total FAs 

in the AT and 0.21 and 0.41 % of total FAs in plasma [8,25]. 

Yet, recent studies are challenging this assumption of dairy fat exclusivity and therefore their use as 

biomarker. Indeed, Bethancourt et al. showed that in an intervention trial with dairy fat consumption, 

PDA or HDA plasma levels and dairy intake were not significantly associated when the linear regression 

models were adjusted to the liver fat content (determined by magnetic resonance imaging (MRI)) [7]. 

Hence, they questioned the use of PDA and HDA as valid biomarkers of dairy fat. Nonetheless, a study 

on the European Food4Me database showed PDA serum levels were strongly associated with high-fat 

dairy intake yet not with low-fat dairy [26]. HDA associations with dairy fat intake were lower than 

PDA’s ones, thus concluding only PDA should be used as biomarker, not HDA. Furthermore, studies 

about dairy intake should be viewed cautiously since dairy consumption highly differs between countries 

or more generally world regions [27]. Also, in these studies dairy products are not considered as a single 

group, e.g. with low fat dairy products or high fat dairy products, for which consumptions is also highly 

variable. 

Another argument for challenging PDA as biomarker of dairy product is its detection in nondairy food 

in recent studies. Indeed, PDA have been detected and quantified in several food products [28]. For 

instance, in beef PDA accounts for 0.45% of total FAs [29]. Hence, in a dietary meat intervention study, 
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Mitchell et al showed levels of PDA increase with higher meat consumption for 12 weeks in men [30]. 

In certain type of fish PDA represents over 1% of total FAs (e.g. mullet, PDA= 1.56 % of total FAs) 

[31]. However, to better comprehend PDA’s dietary importance, further studies need to investigate the 

dietary intake of PDA according to the fat content of the food product. Taken together, these elements 

appear to contribute to the absolute PDA dietary intake. 

To conclude on the validity of PDA as a biomarker of dairy fat consumption, there is a need to quantify 

the nondairy products dietary PDA intakes to compare to the one of dairy fat. Nonetheless, considering 

the reported good correlations between PDA plasma concentrations and dairy fat intake, PDA appears 

as a good biomarker of dairy fat.  

4. Pentadecanoic acid’s metabolism 

Only a few studies have investigated PDA’s metabolism, i.e. its metabolic conversion into longer chain 

length saturated or unsaturated FAs, its incorporation into complex lipids such as triglycerides or 

phospholipids or its metabolic use through mitochondrial β-oxidation. Concerning PDA conversion, 

Wang et al. showed that the elongation of PDA to HDA is mainly yielded by elongation of very long-

chain fatty acid (ELOVL) 6 in human cells in vitro. ELOVL 7 was also shown to catalyze the elongation 

of PDA into HDA yet with lower activity than ELOVL 6 [32]. Hence, as expected PDA can be converted 

into HDA in human. Fatty acid desaturase  (FADS) 2 activity towards OCFA has also been studied [33]. 

In this study FADS2, encoding Δ6 desaturase, was shown to yield desaturation step of HDA (C17:0) 

into monounsaturated FA (MUFA) C17:1 n-11. PDA was not found substrate of FADS2 desaturation. 

Noteworthy both PDA and HDA were not found substrate of the Δ5 desaturase, encoded by FADS1 

gene. Finally, authors described only HDA to be substrate of the Δ9 desaturase, encoded by Stearyl CoA 

desaturase 1 (SCD1) gene, though specific activity of SCD1 was determined for HDA and PDA. Indeed, 

PDA was found substrate of SCD1, leading to the formation of C15:1 n-6 from Δ9 desaturation of PDA 

[34]. Finally, PDA mitochondrial β-oxidation can lead to the synthesis of anaplerotic substrates of the 

citric acid cycle (CAC). Indeed, it can be entirely β-oxidized yielding 6 acetyl-CoA molecules and one 

of propionyl-CoA. Propionyl-CoA can be converted to methylmalonyl-CoA which can itself be 

converted in succinyl-CoA, an anaplerotic intermediary substrate entering in the CAC. Hence, in case 
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of mitochondrial dysfunction, like long chain FA oxidation disorder, β-oxidation of PDA (and other 

OCFA) could provide anaplerotic intermediary substrates of the CAC, through the propionyl-CoA 

conversion into succinyl-CoA, thus potentially improving mitochondrial metabolism [35]. 

5. Health benefits: reported protective effects on metabolic syndrome - focus on T2D and 

MASH 

Dairy products intake has been reported to be protective against T2D and MASLD [2,5]. Later, PDA 

plasma concentration has been negatively correlated with incidence of T2D and MASH [8,9,11]. Hence, 

PDA presence seems to be associated with protective effects against T2D and MASH incidence. So far, 

only correlations were described, no causal relationship has been demonstrated. Recently, studies have 

investigated its protective effect against MASH incident in vivo using PDA supplemented diets. Yoo et 

al. have correlated negatively PDA plasma concentration to MASH activity and hepatocyte ballooning 

scores in a 106 patients cohort with MASLD [11]. Noteworthy, in this study PDA was also negatively 

correlated with fasting glucose levels and aspartate transaminase (AST). To follow up, authors have 

evaluated the effect of a supplementation of PDA on MASH parameters in vivo on mice treated with 

methionine and choline deficient (MCD) diet, as MASH model. In MCD mice, PDA dietary 

supplementation reduced AST levels and the number of liver ceroid-laden macrophages. Thus, PDA 

contributed to improve liver inflammation, acting as a modulator of liver injury parameters. To 

corroborate, another study assessed the preventive effect of PDA in choline deficient high fat diet (CD-

HFD) induced mice [36]. The authors described that PDA reduced AST and alanine transaminase (ALT) 

levels as well as pro-inflammatory cytokines (TNF-α and IL-6) thus concluding on PDA’s 

hepatoprotective effects. Authors investigated PDA’s effect on dysbiosis-driven gut barrier dysfunction 

as acting parameter contributing to MASH development. In mice, CD-HFD increased portal vein serum 

lipopolysaccharides (LPS) levels (used as indicator of gut barrier function). PDA supplementation 

reduced portal vein serum LPS levels thus restoring gut barrier function, notably through higher tight 

junction protein expression, e.g. E-cadherin. Therefore, PDA seems to have a direct effect on MASH 

incident by limiting the liver inflammation in mice, hence it remains to be studied in humans. Yet, an in 

vivo study on another model, MASH induced New-Zealand white rabbits, showed daily oral PDA 
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induces less severe liver fibrosis [12]. Thus, the protective effect of PDA on MASH seems to be similar 

between species. Linked with PDA effect on reduction of inflammatory state, the same authors showed 

PDA supplementation reduces some metabolic syndrome parameters (e.g. reduction of proinflammatory 

cytokines, lower weight and cholesterol levels) in high fat diet fed mice. 

Noteworthy, it seems to exist some differences between PDA and HDA physiological effects. Indeed, 

while PDA appears to exhibit protective effect against MASH, a recent study indicates HDA does not 

[37]. HDA supplementation on high fat diet fed mice does not reduce hepatic fibrosis. However, further 

investigations are needed to conclude on the differential effects of PDA and HDA. In fact, this study 

does not compare PDA effect to HDA’s one on this HFD fed model, which is a different diet than CD-

HFD mentioned in the studies above. Nevertheless Bishop et al. showed PDA, but not HDA, increased 

insulin-mediated phosphorylation of AKT in primary cultured mice hepatocytes in vitro. Another study 

corroborates the insulin-sensitizing effect of PDA, with the promotion of glucose uptake through AMPK 

pathway in myotubes [38]. Finally, a 567 participants cohort study aimed to correlate saturated FA levels 

in serum phospholipids with adipokines levels [39]. Authors showed PDA and HDA serum 

concentrations were associated with favorable serum adipokine profile (e.g. associated with lower levels 

of leptin and plasminogen activator inhibitor-1 (PAI-1)) compared to even chain saturated FAs. Another 

study corroborates these negative correlations in another cohort [4]. Leptin is a hormone involved in 

feeding behavior regulation and has been shown to contribute to chronic inflammation in obesity [40]. 

PAI-1 regulates coagulation and has been shown to participate in endothelial dysfunction, both are 

involved in glucose metabolism [39]. For both adipokines, high concentrations were found associated 

with an increased risk of T2D incidence in humans [41,42]. Hence, PDA’s negative associations with 

leptin and PAI-1 levels reinforce the hypothesis of PDA’s protective effect against T2D incidence. 

Thus, all these studies resumed in table 1 provide arguments and potential underlying mechanisms for 

the protective effects of PDA against MASH, T2D incidences and more generally metabolic syndrome 

disorders. 

6. Pentadecanoic acid: regular or essential fatty acid in human nutrition? 
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Considering the reported protective effects of PDA described in the literature, henceforth some studies 

are now considering PDA has a potential EFA. Indeed, Venn-Watson et al. investigated PDA’s reported 

effect in vitro and in vivo in models of diet-induced obesity and MASH disorder [12]. Briefly, authors 

showed PDA supplementation reduces several metabolic linked disorders such as the reduction of pro-

inflammatory state in diet-induced obese mice or some MASH parameters. In this study, authors claimed 

PDA checked the criteria of an EFA with 1) the absence of endogenous synthesis of PDA, 2) PDA is a 

bioactive fatty acid with activities associated with health benefits in human and lower PDA intake or 

plasma concentration are associated with poorer physiological state. Therefore, stating PDA should be 

considered as a potential EFA. Later, same authors investigated PDA’s broad range of activities in vitro 

[43,44]. Briefly, these in vitro studies concluded on PDA’s abilities to decrease several quantitative 

parameters (e.g. reduction of pro-inflammatory cytokines and markers (TNF-α, IL-8) reduction of 

fibrosis markers) linked to T2D, MASLD, cancer and heart disease, supporting their hypothesis of 

essentiality of PDA. While impressive, these results need to be confirmed as they have been described 

in only one research team and on the same multicellular, high throughput assessment model described. 

Nonetheless, a molecular support of some PDA effects could have been discovered. Indeed, 

pentadecanoylcarnitine, a bioactive metabolite derived from PDA has been found in dolphin fed with 

PDA in the diet [45]. This metabolite has been found anti-inflammatory in vitro. Further, it was 

determined as an activator of cannabinoid receptors 1 and 2, hence having potent pro-cannabinoid 

activity. Further investigations on this newly discovered PDA metabolite are needed to better understand 

its physiological, potentially linked to the reported effects of PDA described in human and in vivo in 

rodent models. Finally, another molecular support of PDA essentiality could be attributed to its 

conversion into unsaturated FA. Indeed, demonstrated EFAs like linoleic acid (C18:2 n-6) or linolenic 

acid (C18:3 n-3) are polyunsaturated fatty acids with the specificity of having methyl end double bond 

position at position n-6 or n-3. As a matter of fact, PDA can be converted into monounsaturated ω6, 

with the catalysis of the Δ9 desaturase yielding the synthesis of C15:1 n-6 [34]. Furthermore, in absence 

of dietary EFA, rats have been shown to convert PDA into ω8 polyunsaturated, an original and 

previously undescribed FA family, with C19:3 n-8, C21:3 n-8 and C21:4 n-8 [46]. As very recently 

newly discovered FAs, these molecules still need to be studied to characterize their potential effects as 
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odd chain polyunsaturated FAs. As mentioned above, a few studies investigated PDA metabolism, 

further investigations are needed to better understand PDA’s conversion into other saturated, 

monounsaturated and polyunsaturated OCFAs.  

7. Conclusion 

In conclusion, pentadecanoic acid, an odd and minor fatty acid is currently raising questions about its 

protective health effects and henceforth its potential essential characteristics (figure 2). Dietary PDA 

intake appear to be the only way to ensure its presence in the body, as its endogenous synthesis from α-

oxidation or de novo from propionyl-CoA are described respectively as minor phenomenon or needing 

specific criteria to occur. Moreover, an increasing number of studies has been deciphering the 

physiological effects of PDA against metabolic syndrome disorder. According to the recent literature, 

PDA supplementation reduces MASH severity, notably ALT and / or AST levels. PDA helps reducing 

inflammation in several pathology models, notably through diminished pro-inflammatory cytokines, e.g. 

TNF-α. Concerning T2D disorder, PDA is negatively correlated to elevation of leptin, PAI-1 and insulin 

levels and appears to exhibit insulin sensitizing effect, through the stimulation of glucose uptake via 

AMPK pathway. While these reported effects appear promising, defined action mechanisms are still 

lacking to determine with accuracy the action of PDA in prevention of those pathologies. Nevertheless, 

recent arguments concerning its essentiality are rising to better comprehend PDA’s potential, especially 

concerning PDA’s bioactive metabolites. Thus, considering these elements, PDA is currently meeting 

the described criteria of an EFA. Nutritional studies of PDA deficiency are yet needed to better assess 

and decrypt its essentiality. 
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Table 1: resumed associations and effects of pentadecanoic acid  

Reference Year Model Dose and exposition time of PDA Main findings 

T2D     

[8] 2014 Human – case cohort study - PDA inversely correlated to T2D incidence 

[9] 2018 Human - pooled analysis of 

prospective cohort studies 

- Higher PDA concentration associated with lower incidence of 

T2D 

[4] 2004 Human - prospective case-control 

study 

- PDA serum concentrations negatively correlated to leptin, PAI-1 

and insulin levels 

[38] 2021 Mice - C2C12 myotubes 40 µM for 48h in 2% serum medium 

 

PDA stimulates glucose uptake via AMPK pathway, exhibiting 

insulin sensitizing effects 

[12] 2020 Mice - high-fat diet obesity and 

T2D mouse model 

Daily gastric gavage of 5 mg / kg of 

PDA for 12 weeks with a high fat diet 

PDA reduces glucose and cholesterol levels and weight gain 

[39] 2017 Human - cross-sectional study - Inverse associations of PDA levels and leptin and PAI-1. 

[37] 2023 Mice - cultured isolated primary 

hepatocytes 

125µM of PDA for 24h or 48h SVF free 

medium 

PDA enhances insulin stimulated phosphorylation of AKT. 

MASH     

[11] 2017 Human - MASLD patient cohort - PDA negatively correlated to MASH activity and hepatocytes 

ballooning scores, high fasting glucose and AST level 

[11]  Mice - methionine and choline-

deficient diet MASH mouse model 

5 % (w/w) of PDA (i.e. 50 g / kg of diet) 

for 4 weeks 

PDA supplementation reduces AST levels and macrophage 

infiltration 

[12] 2020 White New Zealand rabbit 35 mg / kg of PDA daily oral dosing 

with a high fat, high cholesterol diet 

 

PDA reduces MASH severity, cholesterol, triglycerides, globulins 

and platelets levels. 

[36] 2023 Mice - choline deficient high-fat 

diet MASH mouse model 

0,4 % (w/w) of PDA (i.e. 4 g / kg of diet) 

for 16 weeks 

 

PDA reduces NASH severity through the restoration of the gut 

barrier function, with the reduction of LPS levels and pro-

inflammatory cytokines expression 

[37] 2023 Mice - cultured isolated primary 

hepatocytes 

125µM of PDA for 24h or 48h in serum 

free medium 

 

PDA suppresses JAK2/STAT3 signaling 

[47] 2024 Human - TANGO randomized 

controlled trial 

Daily 300 mg PDA supplement in low 

calorie diet (1000 - 1500 kcal / day) 

 

PDA supplementation lowers LDL-cholesterol levels and alters 

gut microbiota abundance (increase of Bifidobacteria) 

Inflammation     

[48] 2017 Human - Cross sectionnal and 

prospective cohort study 

 

- PDA negatively associated with PAI-1, TNF-α and IL-18 
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[36] 2023 Mice - choline deficient high-fat 

diet MASH mouse model 

 

0,4 % (w/w) of PDA (i.e. 4 g / kg of diet) 

for 16 weeks 

 

PDA supplementation reduces LPS and pro-inflammatory 

cytokines (TNF-α and IL-6) levels 

[12] 2020 Mice - high-fat diet obesity and 

T2D mouse model 

 

Daily gastric gavage of 5 mg / kg of 

PDA for 12 weeks with a high fat diet 

 

PDA reduces proinflammatory chemokine monocyte 

chemoattractant protein 1 (MCP-1) and interleukin 6 (IL-6) levels 

[45] 2022 Human - 12 primary cells 

(BioMAP cell system) 

 

Range of 1.9 - 50 µM assays 

 

PDA lowers a broad range of pro-inflammatory cytokines that 

were tested, e.g. TNF-α, MCP-1 

[37] 2023 Mice - cultured isolated primary 

hepatocytes 

 

125µM of PDA for 24h or 48h in serum 

free medium 

 

PDA reduces TNF-α levels 
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Figure legends 

 

Figure 1: Ruminal and bacterial synthesis appears the main synthesis pathway of pentadecanoic 

acid (PDA) 

Pentadecanoic acid is synthesized by the microbiota in the rumen, from propionyl-CoA (C3:0) mostly 

derived from dietary fibers digestion. PDA and C3:0 can be absorbed by enterocytes and distributed in 

the body by the bloodstream. In the mammary gland, PDA enter the cells and is excreted in the milk. 

Circulant C3:0 can also be used to synthesize de novo PDA and other odd chain fatty acids (OCFA) 

from C5:0-C17:0, in a similar way as the de novo synthesis of even chain fatty acids from acetyl-CoA. 

Hence, even chain fatty acids, PDA and other OCFAs are extracted in the milk. 

 

Figure 2: hypothesis of essentiality of pentadecanoic acid (PDA) 

In green are represented determined associations or correlations of PDA with pathology incidence.  

In blue are represented determined PDA effect in vivo or in vitro. 

In gray are represented potential mechanism of action, described in the literature yet which still need to 

be confirmed.  MASH : metabolic dysfunction-associated steatohepatitis ; AST: aspartate transaminase 

; ALT: alanine transaminase ;T2D: Type 2 diabetes  

 

Jo
urn

al 
Pre-

pro
of



Jo
urn

al 
Pre-

pro
of



Jo
urn

al 
Pre-

pro
of



• Pentadecanoic acid is dietary fatty acid which must be supplied from the diet. 

• Dietary pentadecanoic acid was shown protective against metabolic syndrome. 

• Studies are now investigated into its potential nutritional essentiality.  
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