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Dietary polyphenols inhibit the cytochrome P450 monooxygenase 

branch of the arachidonic acid cascade with remarkable 

structure-dependent selectivity and potency 
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1 Oxylipin patterns of recombinant CYP and 

human liver and kidney microsomes 

The formation of epoxy-eicosatrienoic acid 

(EpETrE) and hydroxy-eicosatetraenoic acid 

(HETE) is catalyzed by numerous CYP.1-8 We 

investigated the product pattern of nine 

recombinant human CYP as well as human liver 

microsomes (HLM) and human kidney 

microsomes (HKM). Arachidonic acid (AA) was a 

substrate for all CYP enzymes used, with 

conversion rates ranging from 0.2 to 11 pmol min-

1 pmol CYP-1 (Figure S1).  

 

1.1 Epoxidizing CYP 

The epoxidation products of AA, i.e. 

EpETrE (partially detected in form of their 

hydrolysis products DiHETrE), were the main 

products of epoxidizing CYP, i.e. CYP2C8, 

CYP2C9, CYP2C19 and CYP3A4. 19-HETE and 

other sub-terminal hydroxylation products were 

formed to different extents by the enzymes 

(Figure S1). Among the formed EpETrE, all four 

regioisomers were generated, with no epoxidation 

position appearing to be clearly preferred. 

However, the formation rates of these regioisomers 

differed among the enzymes. CYP2C8 formed 

14(15)-EpETrE and 11(12)-EpETrE at comparable 

rates (1.8 and 2.1 pmol product pmol CYP-1 min-1, 

respectively), while other regioisomers as well as 

hydroxylation products were minor side products. 

Similar findings were reported earlier when 

CYP2C8 was identified as a 14(15)-EpETrE and 

11(12)-EpETrE-generating CYP enzyme9 (52 and 

48% of all EpETrE formed, respectively) and 

characterized with respect to the stereochemistry of 

the products.10 In the case of CYP2C9, higher rates 

of 14(15)-EpETrE formation in comparison to 

11(12)-EpETrE and especially 8(9)-EpETrE 

formation were reported (52, 30 and 17% for 

14(15)-, 11(12)- and 8(9)-EpETrE, respectively),9 

which very well agrees with the product pattern 

shown herein (52% 14(15)-EpETrE, 30% 11(12)-

EpETrE and 14% 8(9)-EpETrE of total EpETrE). 

However, in previous studies, hydroxylation 

products were not determined. In the present study, 

we show that 19-HETE is a minor product of 

CYP2C9-catalyzed AA oxidation and that sub-

terminal hydroxylation products are formed by 

CYP2C8 (Figure S1). Similar product patterns 

were reported by Rifkind et al4 for the AA-derived 

oxylipin formation in vaccinia virus-infected 

HepG2 cells expressing human CYP2C8 and 

CYP2C9. Rifkind et al.4 also analyzed 

hydroxylation products and identified 18-HETE as 

a product of CYP2C8; however, 19- and 20-HETE 

were only analyzed in sum. Our results show that 

19-HETE, but not 20-HETE, is a product of these 

CYP2C. 

In line with these results on the human 

CYP2C subfamily, CYP2C19 primarily also gives 

rise to EpETrE (47% of all products formed). In 

addition, the 19-HETE formation rate is high 

(42%), while other hydroxylation products can be 

classified as minor side products (Figure S1), 

which in turn is consistent with the scientific 

literature.2, 11, 12 Among the EpETrE, 11(12)-

EpETrE is formed at a lower rate than the other 

regioisomers by CYP2C19. 

About half of the marketed drugs is 

metabolized by CYP3A4.13 Here we show that 

CYP3A4 not only leads to the formation of 

oxidation products of xenobiotics but also to that of 

lipid mediators from AA and thus may contribute 

to the endogenous formation of lipid mediators. 

CYP3A4 gave rise to epoxy-fatty acids 

(Figure S1), which is in good agreement with 

previously reported product patterns of 

recombinant CYP3A4.14 Moreover, our data 

indicate that CYP3A4 forms a complex pattern of 

oxylipins, covering all aliphatic hydroxylation 

products as well as lipoxygenase-like mid-chain 

allylic hydroxy-fatty acids.15 However, one should 

note that 20-HETE is not formed by CYP3A4. 

 

1.2 ω-hydroxylating CYP 

20-HETE, the product of ω-hydroxylation 

of AA, was formed by enzymes of the CYP4 family 

at remarkably high rates. In both patterns found for 
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CYP4A11 and CYP4F2, 20-HETE was the most 

present oxylipin. Other products such as EpETrE 

or allylic HETE were not detected in the 

incubations (Figure S1), which is consistent with 

the findings of Iamoka et al.11 19-HETE was 

formed at a lower rate in comparison to 20-HETE: 

It amounted to about one third of the total products 

of CYP4A11 and less than 10% of the total 

products of CYP4F2, a finding in line with results 

previously obtained with these CYP purified from 

human liver.5 

 

Figure S1. Product pattern of selected AA-oxidizing CYP and HLM. 100 µM AA was incubated with 

each CYP enzyme (25 pmol CYP mL
-1

) or HLM (0.5 mg protein mL
-1

; 400 pmol CYP mL
-1

) at 37 °C 

for 20 min. An NADPH-generating system (1 mM NADPH) was used as co-substrate. Diagram sizes 

(area) represent the total product formation relative to each other (normalized to CYP content, in relation 

to CYP2C19 activity: 100% = 11 pmol min
-1 pmol CYP

-1
). Factors indicate the magnified view of the 

enzyme-specific diagram. 

 

1.3 (ω-n)-Hydroxylating CYP 

CYP2E1 plays a crucial role in the phase I 

metabolism of small, polar molecules. Our results 

show that this CYP enzyme also oxidizes fatty 

acids. 19-HETE was the main product within the 

group of AA-derived oxylipins formed by CYP2E1 
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(64% of the sum of all products formed), while 18-

HETE and 20-HETE made up 8 and 9% of all 

products, respectively (Figure S1). Further 

aliphatic hydroxy-fatty acids as well as EpETrE 

were formed as minor side products, consistent 

with previously reported data on AA oxidation in 

CYP2E1 cDNA-transfected human HepG2 

hepatoma cells (19- and 20-HETE > 90% of all 

metabolites).4 

Besides CYP2E1, also CYP1A1 

predominantly formed (ω-n) hydroxy-fatty acids 

(Figure S1). All four isomers were generated and 

represent 86% of all products formed. The ω-

hydroxylation product 20-HETE was not formed. 

19-HETE and 18-HETE made up the majority of 

the (ω-n)-HETE formed (47 and 22% of all 

products, respectively), which is consistent with 

findings by Falck et al.,16 who reported the same 

amounts of 19-HETE (46%), 18-HETE (19%) as 

well as (ω-n)-HETE (87%) in the product pattern 

of CYP1A1 purified from rat liver. 

 

1.4 Human liver and kidney microsomes 

In incubations of AA with human liver 

microsomes (HLM), both EpETrE and HETE were 

formed. In the resulting product pattern, EpETrE 

(and their hydrolysis products DiHETrE) made up 

about 50%, while the other half were mono-

hydroxylated fatty acids, mainly 19-HETE and 20-

HETE (Figure 2), which is in good agreement with 

previous data.4, 15, 17, 18 It should be noted that not all 

recent studies differentiated 20-HETE and (ω-n)-

HETE, but summarized them as “terminal HETE”. 

Among the “terminal HETE” examined here, 19-

HETE was the main product in HLM; 20-HETE 

was formed at a slightly lower rate. 18-HETE and 

further (ω-n)-HETE as well as mid-chain HETE 

were also formed by HLM, although they only 

contributed to a limited extent to the overall sum of 

products.  

All of the investigated epoxidizing 

enzymes, i.e. CYP2C8, CYP2C9, CYP2C19 and 

CYP3A4, are expressed in human liver.19-21 

Consistent with the products of these enzymes 

(Figure S1), 14(15)-EpETrE was the most 

abundant epoxy-fatty acids regioisomer in the 

product pattern of HLM. Most of the epoxy-fatty 

acids generated in HLM were detected in form of 

their hydrolysis products, thereby indicating that 

residues of soluble epoxide hydrolase (sEH) 

activity or other enzymes leading to the hydrolysis 

of the epoxide structure, for instance lipid rafts 

comprised by CYP and microsomal epoxide 

hydrolase,22-24 were present in the microsomal 

preparations. 5(6)-EpETrE was found to be less 

hydrolyzed in comparison to the other EpETrE 

regioisomers. This is consistent with the 

regioselectivity of sEH activity: epoxide moieties 

close to the Δ-terminus of the fatty acids are 

hydrolyzed at lower rates,25, 26 Thus, based on the 

product pattern, contamination with the cytosolic 

sEH seems to contribute to DiHETrE formation.  

Consistent with the product pattern of CYP 

expressed in human liver, mid-chain HETE were 

minor products in the microsomal incubations. 

Among the mid-HETE, 12-HETE was formed to 

the highest extent in human liver microsomes, as 

previously reported in the scientific literature.27, 28 

Mid-chain HETE were CYP-unspecific minor 

products of CYP1A1, the CYP2C subfamily and 

CYP3A4 (Figure S1). All in all, due to low 

formation rates as well as unspecific 

regionselectivity regarding CYP-catalyzed mid-

chain HETE formation, it might be assumed that 

they do not relevantly contribute to the endogenous 

5-HETE, 12-HETE and 15-HETE formation, 

which are major products of lipoxygenase action. 

Microsomes obtained from human kidney 

(HKM) also metabolize AA to oxylipins (Figure 

S2)). We found out that 20-HETE was the main 

metabolite, along with 19-HETE, while epoxy-

fatty acids and their hydrolysis products were 

minor side products, consistent with the high 

expression of CYP4 in human kidney.29-31 Due to 

the absence of EpETrE-forming CYP, HKM do not 

allow a further investigation of this pathway and 

are therefore not suitable for comprehensive 

studies on the CYP-branch of the AA cascade. 
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Laska et al.6 compared CYP4 levels in HKM and 

HLM as well as the 20-HETE formation rate in 

both tissue preparations. They found that 20-HETE 

was formed at a four times higher rate in HLM, 

which can be explained by higher CYP4 levels in 

liver. These findings underline that HLM are the 

more appropriate multi-enzyme source for the 

investigation of CYP-catalyzed oxylipin formation 

when compared to HKM. 

 

 

Figure S2. Pattern of oxylipins formed in human kidney microsomes (HKM). 100 µM AA was 

incubated with 0.5 mg HKM protein mL-1 and an NADPH-generating system (1 mM NADPH) as co-

substrate at 37 °C for 20 min. 

 

 

 

 

2 LC-MS method for the quantification of oxylipins 

Liquid chromatography was performed using a 

1260 LC System (Agilent, Waldbronn, Germany) 

composed of a binary pump and a column oven as 

well as a CTC-Pal autosampler (CTC analytics, 

Zwingen, Switzerland). Separation of the analytes 

(10 µL injection volume) was carried out on a 

Zorbax Eclipse Plus C18 reversed phase column 

(2.1 × 150 mm, particle size 1.8 µm; 9.5 nm pore 

size; Agilent) at 40 °C with a solvent flow of 

300 µL min-1. A SecurityGuard Ultra C18 

cartridge (2.1 × 2 mm; Phenomenex, Aschaffen-

burg, Germany) was used as pre-column. The 

mobile phase consisted of 0.1% acetic acid with 5% 

solvent B (v/v) as solvent A and 800/150/1 (v/v/v) 

acetonitrile/methanol/acetic acid as solvent B. The 

following binary gradient was used: initial 60% B, 

0.0–10.0 min linear from 60% B to 62% B, 10.0–

15.0 min linear from 62% B to 98% B, 15.0–19.0 

min isocratic 98% B, return to 60% B in 0.5 min 

and reconditioning for 1.5 min.  

 

HKM
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Table S1. Product pattern of AA oxidation by CYP and microsomes.  

Formation rates [fmol product min-1 pmol CYP-1] of oxylipins catalyzed by CYP and microsomes from human liver (HLM) as well as human 

kidney microsomes (HKM). 100 µM AA was incubated with each CYP enzyme (25 pmol CYP mL-1) or human microsomes (0.5 mg protein mL-1) 

at 37 °C for 20 min. An NADPH-generating system (1 mM NADPH) was applied as co-substrate. Oxylipin levels in control incubations without co-

substrate were subtracted. Mean ± SD are shown, n = 3. 

 
2C8 2C9 2C19 4F2 4A11 2E1 1A1 3A4 HLM HKM1 

14,15-DiHETrE 320 ± 40 86 ± 18 8.8 ± 1 - - 86 ± 4 380 ± 140 60 ± 2 435 ± 15 0.2 ± 0.04 

11,12-DiHETrE 400 ± 40 126 ± 18 3 ± 6 - - 34 ± 2 166 ± 50 112 ± 6 185 ± 8 0.15 ± 0.05 

8,9-DiHETrE 34 ± 4 134 ± 14 38 ± 4 - - 42 ± 2 88 ± 16 146 ± 8 31 ± 0.8 0.21 ± 0.08 

5,6-DiHETrE -  - 5.6 ± 0.2 - - - 8 ± 2 10.6 ± 0.4 4.3 ± 0.3 - 

14(15)-EpETrE 1520 ± 160 2200 ± 400 1660 ± 180 - - 740 ± 60 152 ± 14 700 ± 80 14 ± 1 - 

11(12)-EpETrE 1700 ± 100 1200 ± 200 680 ± 60 - - 306 ± 16 24 ± 4 840 ± 80 10.3 ± 0.3 - 

8(9)-EpETrE  50 ± 4 500 ± 120 1580 ± 140 - - 62 ± 6 12.6 ± 1.8 480 ± 40 8.25 ± 0.5 - 

5(6)-EpETrE 62 ± 2 160 ± 20 1360 ± 60 - - 56 ± 6 240 ± 20 960 ± 20 40 ± 5 - 

20-HETE -  - 58 ± 6 1000 ± 200 140 ± 30 660 ± 40 - - 243 ± 15 11.9 ± 0.8 

19-HETE 420 ± 60 460 ± 20 4800 ± 200 80 ± 20 72 ± 4 4600 ± 600 5000 ± 200 74 ± 8 400 ± 25 3.5 ± 1 

18-HETE 20 ± 20 30 ± 6 186 ± 4 - - 540 ± 60 2400 ± 140 88 ± 4 52.5 ± 2.5 - 

17-HETE 220 ± 20 - 84 ± 2 - - 40 ± 4 860 ± 60 36 ± 4 11 ± 2 - 

16-HETE 158 ± 6 - 13 ± 1.6 - - - 960 ± 80 164 ± 12 10.3 ± 0.8 - 

15-HETE 160 ± 20 116 ± 14 168 ± 6 - - - 100 ± 14 136 ± 8 9.5 ± 1.5 - 

12-HETE 106 ± 12 480 ± 40 376 ± 14 - - - 98 ± 6 106 ± 2 3.8 ± 0.5 - 

11-HETE 112 ± 16 190 ± 16 80 ± 4 - - 22 ± 2 62 ± 8 94 ± 6 25.8 ± 1.8 - 

9-HETE - 16 ± 4 92 ± 10 - - - 22 ± 2 180 ± 12 2.3 ± 0.8 - 

8-HETE 16 ± 6 26 ± 8 92 ± 6 - - - 66 ± 10 134 ± 8 11 ± 0.5 - 

5-HETE 5.4 ± 0.4 14 ± 2 182 ± 18 - - - 46 ± 4 128 ± 2 2 ± 0.3 0.34 ± 0.07 

1[pmol product min-1 mg protein-1]
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Table S2. MS parameters for the quantification of oxylipins formed in microsomal incubations 

 name Q1 Q3 retention time [min] DP [V] CE [V] internal standard 
calibration range 

 LLOQ1 [nM] ULOQ2 [nM] 
an

al
y
te

s 

14,15-DiHETrE 337.2 207.1 7.87 -30 -25 d11-11(12)-DiHETrE 4.7 2350 

11,12-DiHETrE 337.2 167.1 9.02 -40 -27 d11-11(12)-DiHETrE 7.5 7500 

8,9-DiHETrE 337.2 127.1 10.06 -35 -26 d11-11(12)-DiHETrE 4.7 4650 

5,6-DiHETrE 337.2 145.1 11.70 -35 -26 d11-11(12)-DiHETrE 9.4 2350 

19-HETE 319.2 275.1 11.17 -55 -23 d8-15-HETE 100 1000 

20-HETE 319.2 275.1 11.61 -60 -23 d8-15-HETE 250 1000 

18-HETE 319.2 261.0 12.44 -50 -23 d8-15-HETE 25 1000 

17-HETE 319.2 247.0 12.72 -50 -23 d8-15-HETE 25 1000 

16-HETE 319.2 233.0 12.90 -50 -23 d8-15-HETE 50 1000 

15-HETE 319.2 219.2 13.91 -50 -25 d8-15-HETE 44 440 

11-HETE 319.2 167.2 14.28 -45 -23 d8-12-HETE 4.4 440 

8-HETE 319.2 155.2 14.51 -45 -22 d8-12-HETE 24 940 

12-HETE 319.2 179.2 14.53 -45 -23 d8-12-HETE 10 1000 

9-HETE 319.2 167.2 14.27 -40 -20 d8-5-HETE 27 530 

5-HETE 319.2 115.2 14.89 -45 -20 d8-5-HETE 7.0 700 

14(15)-EpETrE 319.2 219.3 15.35 -30 -24 d11-14(15)-EpETrE 39 1950 

11(12)-EpETrE 319.3 167.2 15.66 -30 -24 d11-14(15)-EpETrE 13 1250 

8(9)-EpETrE 319.2 155.2 15.76 -35 -20 d11-14(15)-EpETrE 70 700 

5(6)-EpETrE 319.2 191.1 15.87 -35 -20 d11-14(15)-EpETrE 125 1250 

in
te

rn
al

 

st
an

d
ar

d
s 

d11-11(12)-DiHETrE 348.2 167.1 8.78 -40 -27 

 
d8-15-HETE 327.0 226.0 13.77 -35 -20 

d8-12-HETE 327.2 184.2 14.42 -45 -23 

d8-5-HETE 327.2 116.1 14.80 -45 -20 

d11-14(15)-EpETrE 330.2 219.3 15.28 -30 -24 

1LLOQ was set to the lowest calibration standard yielding a signal to noise ratio ≥ 5 and an accuracy within the calibration curve of ± 20 %. 
2ULOQ concentration does not represent the end of the linear range, but is the highest calibration standard injected 

MS source settings: ion spray voltage: -4500 V, curtain gas (N2): 20 psi, nebulizer gas (gas 1, zero air): 70 psi, drying gas (gas 2, zero air): 55 psi, 

temperature 500 °C 
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3 Fluorescence assay 

The 7-methoxy-4-trifluoro-methylcoumarin 

(MFC)-based CYP2C assay was carried out in a 

96-well micro titer plate in 0.1 M potassium 

phosphate buffer (pH 7.4) in a final volume of 

200 µL. CYP2C9 (25 pmol CYP/mL) was 

preincubated with MFC (8 µM) and 

sulfaphenazole or hopeaphenol for 10 min at 

37 °C. The reactions were started by the addition of 

an NADPH-generating system (final 

concentration: 1 mM NADPH, 1 U mL-1 glucose-

6-phophate-dehydrogenase, 3.8 mM glucose-6-

phosphate, 4.3 mM magnesium chloride). After 

60 min incubation at 37 °C, the fluorescence of the 

MFC metabolite was measured at excitation and 

emission wavelengths of 535 and 405 nm, 

respectively. 

 

Figure S3. Comparison of IC50 values of (A) the CYP inhibitor sulfaphenazole and (B) the polyphenol 

hopeaphenol in two different assays. In the LC-MS-based assay, the inhibition of CYP2C9-catalyzed 

EpETrE formation from AA was measured by determination of EpETrE by means of LC-MS. In the 

fluorescence-based assay, the fluorophore HFC, an MFC metabolite, was measured in order to evaluate 

CYP2C9 inhibition. Inhibition was calculated based on product formation relative to control incubations. 

IC50 values were calculated by fitting the data to a sigmoidal concentration-response curve. 

 

 

4 Metabolism of polyphenols 

To investigate the metabolism of polyphenols in 

human liver microsomes during the incubation of 

the fatty acid, each polyphenol (100 µM) was 

incubated as described in the absence of AA. After 

the termination of the reaction, flavone (2.5 nmol) 

was added as internal standard. Following 

liquid/liquid extraction with ethyl acetate, 

evaporation of the solvent and reconstitution in 

methanol, the extract was analyzed by means of 

LC-UV. The determination of polyphenols was 

carried out on a Merck-Hitachi HPLC system 

(interface L-7000, quaternary pump L-7100, 

autosampler L-7250, photodiode array (PDA) 

detector L-7455). Chromatographic separation 

(10 µL injection volume) was carried out on an 

RP18-phase (100 × 3.0 mm, 2.6 µm core shell 

particles, 10 nm pore size) with the following 

binary gradient of water and acetonitrile (flow rate: 

0.5 mL min-1) at 55 °C: 0.0–10.0 min isocratic 5% 

acetonitrile, 10.0–60.0 min linear from 5% to 40% 

acetonitrile, from 60.0–60.50 min linear to 100% 
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acetonitrile, isocratic 100% acetonitrile for 

6.5 min, then returning to initial conditions in 

0.5 min, followed by reconditioning for 7.5 min. 

The polyphenols were detected by a PDA detector 

operated with a slit of 4 nm and a frequency of 5 Hz 

in the range of 220–320 nm. The absorption 

maximum of each polyphenol was used in order to 

evaluate the respective chromatogram (Table S3). 

 

 

 

 

 

 

 

 

Table S3. Recovery of polyphenols after 

incubation with human liver microsomesa. 

  
λ [nm]b recovery [%]c 

apigenin 265 > 95% 

nobiletin 248 90% 

wogonin 274 > 95% 

genistein 258 > 95% 

ε-viniferin 319 > 95% 

hopeaphenol 220 > 95% 

a:Each polyphenol (100 µM) was incubated with 0.5 mg 

HLM protein mL-1 for 20 min with an NADPH-generating 

system 
bAbsorption maximum of the respective compound and 

wavelength at which the respective chromatograms were 

evaluated 
cRelative to control incubations without NADPH 

 

 

Figure S4. Recovery and metabolites of (A) apigenin and (B) nobiletin after incubation with human 

liver microsomes (HLM). The polyphenol (100 µM) was incubated with HLM (0.5 mg protein ml-1) for 

20 min. at 37 °C with and without (blank) an NADPH-generating system (1 mM NADPH, 1 U mL-1 

glucose-6-phophate-dehydrogenase, 3.8 mM glucose-6-phosphate, 4.3 mM MgCl2). 

Under the present experimental conditions, the 

recovery of the polyphenols after the incubation 

was > 95%. Furthermore, no metabolites were 

detected in the LC-UV chromatogram 

(Figure S4A, Table S3) with one exception: Only 

about 90% of nobiletin were recovered after 

incubation with HLM. At the same time, additional 

peaks were detected in the LC-UV chromatogram 

(Figure S4B). Based on retention time and 

absorption spectrum, it can be assumed that these 

were nobiletin metabolites. Thus, the inhibition of 

CYP1A1 by nobiletin is probably due to the 

metabolism of this polyphenol by CYP1A1.32 One 

can conclude that under the given conditions no 

significant turnover of the other polyphenols 

occurred. 
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Oxylipin formation and inhibition in HCT 116 

cells  

The CYP product pattern in HTC 116 cells 

was dominated by EpETrE. Only a small fraction 

of these oxylipins was detected as DiHETrE. The 

high levels of 5-HETE were probably due to 

5-LOX activity in this cell line,33 while CYP only 

contributed to a limited extent to the formation of 

this metabolite. 20-HETE, an oxylipin exclusively 

formed by CYP, was also detected in HCT 116 

cells, while (ω-n)-HETE were not formed 

(Figure S5). EpETrE formation is consistent with 

the reported expression of CYP2C8, CYP2C9 and 

CYP2C19 in this cell line.34, 35 

Hydroxy-fatty acids formation in HCT 116 

cell culture supernatants as well as in supernatants 

derived from other cell lines following 

supplementation of fatty acid ethyl esters was 

previously reported by Ostermann et al.36 The 

authors observed increased 8-HETE and 12-HETE 

formation, while other HETE such as 20-HETE 

were not detected. However, in the present study, 

the oxylipins were determined in the cells 

following sonication and saponification of lipids. 

Thus, one can conclude that most of the 

investigated lipid mediators are not secreted into 

the culture media.36 

The formation of 20-HETE in HCT 116 

cells was inhibited by the CYP inhibitor 

ketoconazole with an IC50 value of 5.6 µM (95% 

CI: 0.92–34 µM) and, thus, with same potency as 

in HLM. No inhibition of EpETrE formation by 

apigenin or ketoconazole was observed. This can 

be explained by the lower potency of ketoconazole 

regarding EpETrE formation in HLM. 

Furthermore, it might be possible that CYP 

isoenzymes such as CYP2C19 or those not under 

investigation in this study, which are not inhibited 

by ketoconazole or apigenin, contribute to EpETrE 

formation. 

 

Figure S5. Pattern of oxylipins formed in HCT 116 cells. 12×106 cells were incubated with 10 µM AA 

for 24 h. Oxylipins in the cells were determined following sonication and saponification of lipids. Oxylipin 

levels in control incubations (without AA supplementation) were subtracted. 
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