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Abbreviations:

AA : Arachidonic acid

AdA : Adrenic acid

ALA : a-Linolenic acid

BHT : Butylated hydroxytoluene
CSF : Cerebrospinal fluid

DHA : Docosahexaenoic acid



DPDS : 2,2’-dipyridyl disulfide
AGTA : Ethylene glycol tetra acetic acid
EPA : Eicosapentaenoic acid

ESI : Electrospray ionization

HP : 2-hydrazinopyridine

HPLC : High-pressure liquid chromatography
IsoPs : Isoprostanes

LOD : limit of detection

LOQ : limit of quantification

m/z. Mass-to-charge ratio

MRM : Multiple reaction monitoring
MS : Mass spectrometry

NeuroPs : Neuroprostanes

OS : Oxidative Stress

PhytoPs : Phytoprostanes

PA : 2-picolylamine

PUFAs : Polyunsaturated fatty acids
ROS : Reactive oxygen species
SPE : Solid-phase extraction

SRM : Selected-reaction monitoring
S/N : signal to noise ratio

TPP : Triphenylphosphine
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Abstract
Isoprostanoids are a group of non-enzymatic oxyigehmetabolites of polyunsaturated fatty acidseliongs to oxylipins group, which are

important lipid mediators in biological processssch as tissue repair, blood clotting, blood vepsemeability, inflammation and immunity

regulation. Recently, isoprostanoids from eicostgemoic, docosahexaenoic, adrenic andlinolenic namely E-isoprostanes, 4

neuroprostanes,flihomo-isoprostanes and-phytoprostanes, respectively have attracted abtertecause of their putative contribution to
health. Since isoprostanoids are derived from wiffe substrate of PUFAs and can have similar oosing biological consequences, a total
isoprostanoids profile is essential to understéredaverall effect in the testing model. Howeveg tloncentration of most isoprostanoids range
from picogram to nanogram, therefore a sensitivéhoteto quantify 20 isoprostanoids simultaneoushg iormulated and measured by liquid
chromatography-tandem mass spectrometry (LC-MS/NIBg. lipid portion from various biological samphsas extracted prior to LC-MS/MS
evaluation. For all the isoprostanoids LOD and L@@Q4 the method was validated on plasma sampleadtix effect, yield of extraction and
reproducibility were determined. The methodologys\iather tested for the isoprostanoids profilebriain and liver of LDLR mice with and
without docosahexaenoic acid (DHA) supplementatiour analysis showed similar levels of totalifoprostanes and,fhieuroprostanes in the
liver and brain of non-supplemented LDLRnice. The distribution of different.fisoprostane isomers varied between tissues butond¥-
neuroprostanes which were predominated by tHRS44-Fy-neuroprostane isomer. DHA supplementation to LDLRice concomitantly

increased total fFneuroprostanes levels compared tadeprostanes but this effect was more pronounceld liver than brain.



1. Introduction

Excessive free radicais vivo have been implicated in a number of human diseasgsas neurodegenerative, cardiovascular, pulmalisorder and
cancer[1] [2]. The most common free radicals aeetige oxygen species (ROS), which can modify Bpioroteins and nucleic acids. Of the lipids in
particular, the polyunsaturated fatty acids (PUF#&m a wide variety ofoxygenatedmetabolites [3] [4]. Among them, the isoprostankseRs)
appears to be a promising group of biomarkers tassessed for oxidative stress (OS) assessmenb for over two decades due to its specificity and
sensitivity[5] [6]. These compounds are formeudsitu on membrane phospholipids and then released ieio fitee form via phospholipase, and
platelet activating factor hydrolase for circulatidclevation of IsoPs, in particular those originafemm arachidonic acid (AA, 20:4 n-6) also
known as EIsoPs in biological fluids (e.g. plasma and urjr@® recognized as the reference biomarker fad pproxidation and OS in most
biological systems. Beyond their capacity of OSbasnarker, IsoPs from n-3 PUFA also demonstrateteadiologically active[7] [8] [9].
Therefore it is crucial to be able to quantify thierent isoforms in a large panel of biologicahgples to integrate this chemical and biological
complexity.

Unlike PUFASs, the isoprostanoids are quite compteassess since the concentration range is veryflom picogram to nanogram) in most
biological samples. Moreover, depending on themdP&FASs, a large diversity of molecule has beasgalrered as shown in Figure 1. Analysis
of these metabolites in biological samples is dlehge and depends on the robustness of the atalytstrumentation. Further, it requires one
or several preparation steps, including hydrolgsid extraction from their biological matrix befaralysis by radio immunological methods
(RIA) or gas chromatography-mass spectrometry (G&)-br liquid chromatography-mass spectrometry (L&}Mwhich are often coupled to
another mass spectrometer (MS/MS) to increase @hsitsrity[10]. It is well known to analysts, th&IA is not specific enough to provide
efficient quantification of different IsoPs [11] Tdate, LC-MS/MS is the most common technique tantifyathese biomarkers [12], even if the
mass spectrometry is not the perfect method teparabsolute quantification compared to GC-MS bseanf the various ionization efficiency
between different molecules. These changes caretyeimportant when comparing compounds with vepselstructures especially for lipids
including the IsoPs. In order to optimize ionizatiefficacy for each compound, it is essential teehthe pure standard to develop a rigorous
guantitative method. Although some standards aedlable commercially, many of the novel ones aravaable. Through total synthesis,
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Durand’s group was able to synthesize [13-21] these| standards, for example dihomo-IsoPs froneradracid (C22:4 n-6, AdA) for mass
spectrometry analysis.

In this study, we developed a complete quantitgpiradiling of IsoPs by LC-MS/MS. As IsoPs are prmaise a very low concentration it was
imperative to improve largely the sensitivity oetmethod therefore we also tried two different\dwrzation procedures of the carboxylic acid
function to improve the ionization of molecules.r Hmth profiles, with and without derivatizationhromatographic separation has been
optimized and sensitivity compared. The two methioage been tested on human plasma and the bestamnapplied in this study. The final
methodology was then validated on plasma sampleapptied to other biological samples, namely cayghinal fluid (CSF), urine, and brain,
liver and muscle tissues. Our methodology was lfineahecked on a mouse model, in which the goal teadetermine the isoprostanoids
profiling in the brain and liver of LDLR mice and to investigate the effect of docosaheniaearid (C22:6 n-3, DHA) supplementation on these

profiles.

2. Material and methods

2.1. Chemicals

Commercially available IsoP standardg-18-F-IsoP and 2,3-dinor-15,FIsoP) were purchased from Cayman Chemicals (AmoArMl,
USA). Others standardsnt-16-epi16-FR-PhytoP,Ent16-F+PhytoP, 9-kr-PhytoP, 9-pi-9-F+-PhytoP,Ent15(RS-2,3-dinor-5,6 dihydro-15-
For-IsOP, 8-K-IsoP, 8epi8-F3-I1sSOP, 5-k-IsoP, 5epi5-Fs-ISOP, 15-F-1soP, 15ept15-F-IsoP, 5-k-IsoP, 5epi5-F-l1soP, 10-k-NeuroP,
10-ept10-F-NeuroP, 14R9-14-F-NeuroP, 4R9-4-F4-NeuroP,Ent-7(RS-7-Fx-dihomo-IsoP, 1R9-17-F+dihomo-IsoP, C21-154IsoP,
ds-10-epi10-Fy-NeuroP, @¢10-Fy-NeuroP, ¢-4(RS-4-F.-NeuroPwere synthesized according to our published praestfuHexane, ethanol
absolute, acetic acid potassium hydroxide (KOH)thaeol (MeOH; HPLC gradient Grade), butylated hygtoluene (BHT) and formic acid
were purchased from Sigma Aldrich (Saint Quentitiaveer, France). Acetonitrile (ACN; HPLC grade) svabtained from Acros Organics
(likirch, France). Ammonia solution 30 % (NEBH) was purchased from Carlo Erba Reagenti (Coduarikaly). Water used in this study was



purified on a milliQ system (Millipore). The 96 villate for solid extraction (SPE) (Oasis Max, 6@)mvas purchased from Waters (Saint-

Quentin en Yvelines, France).

2.2. Standards preparation for linearity and reproducibility assessment

Standard solutions with or without derivatizatioarey prepared in MeOH at the following concentragjdh06, 0.12, 0.24, 0.49, 0.98, 1.95, 3.91,
7.81, 15.63, 31.25, 62.5, 125, 250, and 500 ng nidr-All primary standards. The concentration ef deuterated internal standards (I1S) used 5
ng taken from 250 ng mL-1 stock solution. Calilmatcurves were calculated by the area ratio ofatinyte and the internal standard. The
linearity and the accuracy of the detection wettereined and the limit of detection (LOD : loweripiowith s/n > 5) and limit of quantification

(LOQ: lower point with s/n > 10) were defined fbet20 compounds.

2.3. Biological fluid extraction

Healthy human plasma (1 mL) or CSF (600, LDLR-/- mice plasmax%200 pL) or urine £200 pL) were collected, and supplemented with
BHT (1% in ethanol), and stored at -80°C. For tkigaetion, the samples were thawed and spiked 5viily of each internal standard. A volume
of 985 uL of hydrolysis solution (KOH 1M in MeOH)as added. The resulting mixture was mixed and iamdat 40°C for 30 minutes
(excepted for urine). After cooling in room tempara, 2 mL of 40 mM formic acid (pH 4.5 adjustediwi M NaOH) was added. Thereafter,
the samples including urine were cleaned and eetldoy solid-phase extraction (SPE) on 96-wellgpl@ASIS MAX 60 mg (Waters, USA)
modified from Lee et al. method [22]. Briefly, thells were cleaned with 2 mL of MeOH and conditiométh 2 mL of 40 mM formic acid (pH
4.5). After loading the samples, the wells werevealswith 2 mL of 2% NKOH followed by 2 mL of MeOH/20 mM formic acid (2@8&/v)
and 2 mL of hexane. The IsoPs were eluted with Zhexane/ethanol/acetic acid (70:29.4:0.6 v/v/v)teAdrying under nitrogen gas, the
samples were re-dissolved with 20 uL of MeOH. At pduithe sample (pl) was taken for LC-MS/MS analysis and the remajrsamples were

derivatized prior to LC-MS/MS measurement.



2.4. Biological tissue preparation

The tissue samples were stored at -80°C beforeapagpn. To a total of 200 mg of thawed tissuei(hriaver or muscle) sample, 1 mL of Folch
solution (CHC4:MeOH, 2:1, v/v) containing 10 pL BHT (1 % in etitd) was added and spiked with 5 ng of each intestendard. The
mixture was homogenized with a Fast Prep instrur(M Biomedicals) for 30 s at 6.5 m/s. Then the bgemized tissue was further extracted
with 1.5 mL ice-cold Folch solution (CHEIMeOH, 2:1, v/v) and 0.5 mL of ultrapure water.eTimix was shaken for 30 s and centrifuge for 10
min at room temperature to separate the aqueousrgadic layers. The lower organic layer was cdiefiemoved and transferred to a pyrex
tube and then evaporated under nitrogen gas. Ttraceed lipid was dissolved in 1 mL of hydrolysisiugion (KOH 1M in MeOH) and
incubated at 40°C for 30 minutes. After cooling@om temperature, 3 mL of 40 mM formic acid wasetidThe samples were then cleaned

and extracted by SPE as described in section 2.3.

2.5. Derivatization of the extracted samples

To a set of extracted samples, 10 uL of freshlypared solution of 10 mM triphenylphosphine (TPR),MM 2,2’-dipridyl disulfide (DPDS)
and 10 pg 2-picolyamine (PA) prepared separatelgcetonitrile were added successively. To anotkeokthe extracted samples, freshly
prepared 10 pL of TPP and DPDS, and 10 pL of fyephépared 10 pug 2-hydrazinopyridine (HP) in acitibem were added. The sample

mixture was incubated at 60°C for 10 min. The migtwas dried under nitrogen and then reconstitutédeOH for LC-MS/MS analysis.

2.6. LC-MS/MS analysis

High performance liquid chromatography (HPLC) wasf@med using an Agilent 1290 Infinity equippediwa thermostated autosampler, a
binary pump and a column oven. The analytical coluwas a Zorbax SB-C18 Rapid Resolution HD (2,1 ® ©@m; 1,8 um) (Agilent
Technologies, USA) and maintained at 25°C. The taqiifiases consisted of water: formic acid (99.90/)1 (A) and acetonitrile : formic acid
(99.9:0.1, v/v) (B). The linear gradient was sefdlows for the non-derivatized IsoPs analysis¥2B at 0 min, 30% B at 15 min, 35% B at 20
min, 100% B at 23 min, 100% B at 26 min, and 20%t 26.5 min for 1.5 min of equilibration. For theryatized I1soPs, the gradient was set to
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18% B at 0 min, 30% B at 22 min, 35% B at 26 mi®0)% B at 28 min, 100% B at 29 min, and 18% B ab28in for 1.5 min of equilibration.
The flow rate was set at 0.3 mL/min. The autosampbes fixed at 8C and the injection volume was 5 uL per analysiee HPLC system was
coupled on-line to an Agilent 6460 triple quadrigMS (Agilent Technologies, USA) equipped with élespray ionization (ESI). The ESI was
performed in negative ion mode for non-derivatizedPs and positive mode for derivatized IsoPs. W& source parameters were set as
follows: source temperature 325°C, nebulizer gaso@en) flow rate 10 L min-1, sheath gas tempesaB850°C, sheath gas (nitrogen) flow rate
12 L min-1 and the spray voltage adjusted to —3000’he dwell time used was 10 ms. The analysis performed in Selected Reaction
Monitoring (SRM) detection mode using nitrogen ks tollision gas. The SRM of each compound with@atble 1) or with derivatization
(Table 2) were pre-determined by MS/MS analysisakPéetection, integration and quantitative analygese performed by Mass Hunter
Quantitative analysis software (Agilent Technolegi&/SA). Concentration of the analytes was caledldiy calibration curves obtained in
Section 2.2.

2.7. Accuracy and precision
Repeatability and precision were respectively assksising relative standard deviation (% RSD) amdiracy at 3 concentrations (3.91, 31.25
and 250 ng mL-1) of pure standards in triplicatéedrination. The concentration was subsequentlgutatied using the standard curves

generated. For inter-day variation, the sample®wenlyzed on 2 different days, with 15 days imvien interval.

2.8. Validation of sample preparation

The preparation of human plasma sample was vatldateugh the yield extraction and the matrix aff@&riefly, three sets in triplicate were
prepared : 500 pL of plasma (n = 3) were spikeith Wing of IS stock solution and 2 different cortcations of standards (31.25 and 250 ng
mL-1) and were extracted as described in Secti®n1).500 pL of plasma (n = 3) were extracted dnmh tspiked with 5 ng of IS stock solution
with 2 different concentrations of standards (31a28 250 ng mL-1), and 2) a separate set of purg bf IS stock solution and standards
solutions (31.25 and 250 ng mL-1) in the absenceladma extract were prepared in MeOH. All setstlioée samples) were analyzed in
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triplicate using the LC-MS/MS. The yield extractiasas determined as the percent difference betweak areas of standards in pre-spiked and
post-spiked samples. The matrix effect was detexchims the percentage difference between peak afesiandards added to the extracted

samples and pure standard. The plasma matrix effecyield extraction were calculated for each coumgl measured in the method described.
2.9. Biological samples

With permission, a sub-group of LDI’Rmice from a previous study [23] was used to deiteenthe effect of DHA supplementation on the
profile of the isoprostanoids in the brain and divriefly, from 8 weeks of age and for 20 weeks mice received by daily oral gavages (50
uL, 5 days/week) either oleic acid rich sunflowel (iesieur, Asniéres-sur-Seine, France; Controlugjoor a mixture of oleic acid rich
sunflower oil and DHA rich tuna oil (OMEGAVIE DHAJGG, Polaris Nutritional Lipids, France containing?® of DHA as TG) providing 2%
(or 35.5 mg/d/mouse) of energy as DHA. At the ehthe supplementation, the mice were anaesthe{(@@ang pentobarbital/kg body weight)
and the tissue samples were rapidly removed ang-fsozen in liquid nitrogen and stored at -80°Ciluanalysis. Quantification of DHA and
AA were performed on brain and liver sample. Irefyrafter an organic extraction in presence ofrivdestandard, the total fatty acid were

methylated, analysed and quantified on a gas chography-flame ionization detector (GC-FID) syst@4).

3. Results and discussion

3.1LC-MS/M S method development

In order to achieve the necessary selectivity amiivity of the method, the mass detection amdbrdatographic separation of each standard
with or without derivatization were individually tmized.

3.1.1 Mass detection
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IsoPs analyzed in this study have different stmgsticomparatively. Nevertheless, due to their comearboxylic acid moiety, they were all
detected in the negative ion mode as [M—H]- ionsstly, the fragmentor voltage was optimized focle@ompound in product ion scan mode.
This parameter promotes the transmission of the loetween the ionization source and the first quamle. Low voltages lead to poor
transmission efficiency whereas too high voltagtues lead to excessive fragmentation. The optim@ahes corresponded to a maximum
transmission of the [M—H]- ions without fragmentaiti The second optimized parameter was the callisitergy for each MS/MS transition to
monitor; the most abundant one was selected. nstioidy, one specific fragment was selected foln eampound and the collision energy was
optimized for each SRM transition (Table 1). SREh8itions observed for this study are divided atiogrto the PUFA type, that includes 15-
F, series (m/z 353 to m/z 193), 5-6eries (m/z 353 to m/z 115), &-Feries (m/z 351 to m/z 127), and bderies (m/z 351 to m/z 115) [25]. For
the R-PhytoP, the carboxylate portion was lost to girRMSM/z 327 to m/z 283, whereas 1gH¥euroP seems to fragment in the same way as
8-F; series (m/z 377 to m/z 153). For the remainingmoumds, the fragmentations were not as definite.

Since the concentration of the IsoPs is low indgalal samples, analysts may opt for a derivatmaprocedure to increase the volatility and
polarity of the compounds. To enhance the deteecgsponses of carboxylic acids in ESI-MS/MS sevenamical derivatization procedure can
be applied and measured in the positive mode oL @1S/MS[26] [27]. However, the derivatization gents are not always commercially
available and the preparation can be long and tamsuming. In our study, we tested two simple retgg@-hydrazinopyridine (HP) and 2-
picolylamine (PA), which can be derivatized in atep under mild conditions[28]. When the reageast with the acidic function of the
IsoPs, the HP and PA form a hydrazide and an almiel, respectively. The sensitivity obtained wasfgmably for PA derivatives than HP
derivatives (Figure 2), therefore MS parametersevagatimized only for PA (Table 2). An important wWaack of this derivatization method is

that for all species a unique PA fragment of mi08 is obtained, which creates poor specificityhef IsoP tested.

3.1.2 Chromatographic separation
The IsoP determined in this study have similar maer mass and structure. As a result, the liguncbmatographic separation of each
metabolite is a crucial step where each isomeheflsoPs needs to be optimized to be separatdteinchromatogram for detection. In this
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study, the eluent phase was acidic and a semirlgr@alient elution allows the chromatographic re8oh of most compounds on a 10 cm C18
reverse phase column within 30 minutes. The gradies also designed for the measurement of PA a@res. As shown in Figure 3
PhytoPs eluted first, followed by 2,3-dinor-15-50P, k-IsoPs, k-IsoPs, then JsNeuroPs and Jdihomo-IsoPs. The isobaric compounds
bearing the same transition such asHPhytoPs were successfully separated (Table 1lthé&wumore, all the isomers were resolved in the
chromatographic separation including #-Fand 8epi8-Fst-IsoPs (Figure 4A and B), while for 5yFand 5epi-5-F-IsoPs the separation
between the two peaks showed an overlap at theftélile chromatographic peak (Figure 4C and D). 3dqgaration was comparable with PA

derivatives indicating derivatization procedure dat improve the separation.

3.1.3 Senditivity

To quantify our isoprostanoids we first had to cd®ohe appropriate internal internal standard &mhemetabolite. NeuroPs and 15-ISoP
were quantified through their deuterated equivatent for other IsoPs,d5-F+-IsoP and C21-154IsoP were used. Based on the internal
standard, each calibration curve was obtained titltoncentrations of the pure IsoPs ranging frobnt®.500 ng/mL. The curves were fitted
using linear regression model with 1/X factors. Timearity of the method was assessed for eachhuoltia by evaluating the correlation
coefficient (Table 3). The LOD and LOQ of our malheere evaluated, and in general LOD correspontbnipe lowest concentration had
signal to noise ratio above 3 and LOQ corresponttirtge lowest concentration had signal to noise ebove 10. Both of these values however
depended on the type of isoprostanoids. For PA/dives the LOD values ranged from 0.24 ng/mL togAmL and the LOQs from 0.12 ng/mL
to 2 ng/mL. As shown in Table 3, the LOD valuesgeohfrom 0.49 ng/mL to 15.6 ng/mL and the LOQs fi@®8 ng/mL to 31.25 ng/mL. The
sensitivity obtained for #IsoP, which is the main IsoP in the literatureniggreement with LOQ previously reported by osh¢29] [30]. The
sensitivity observed was better than the isoprastisnwith derivatization, in particular for PA. Thack of sensitivity and specificity by PA
derivatization indicates that it was not suited thog analysis of IsoPs and more so in biologicaias, which often have complicated matrix

structure that could further affect the precisidthe measurement.
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3.2 Plasma sample preparation and analysis

The lipid portion of the tissues or cells was ectied using Folch solution in the presence of amdimnxt (0.005% BHT). It is known
approximately 70% of the IsoPs are conjugated tzspholipid through ester bond [31], therefore hiyhig step is required to analyse the total
concentration. The lipid extract or fluid (excepine) was treated with 1 M KOH prepared in methdon30 minutes at 40 °C. This step is not
required for measurement of non-esterified IsoBs free form. A purification process is needed @duce matrix effect and to increase
sensitivity of the quantification by LC-MS/MS ansily. Different SPE cartridges were tested in thax@dure namely, C18[32], HRX[33] and
MAX][22]. It was found MAX cartridge, which is comped of mixed anionic exchange phase provided th@nelst sample and the best LC-
MS/MS evaluation. A part of the lipid extracts frddPE were taken for derivatization process. Tha datain from plasma with and without
derivatization were compared (data not shown). Deghe peak response and area being bigger fode¢hgatized samples, the background
noise of the chromatogram was much more comparéuaetoon-derivatized samples. Moreover, the deratibn caused the formation of few
additional peaks very close to the target ones,mgak more difficult to differentiate for peak igration. This observation further support that
derivatization procedure is not suitable for IsoRlgsis by LC-MS/MS for plasma and likely for otH®ological samples. Therefore, in order to

avoid overestimation in our quantification, we atapthe IsoP measurements without derivatizatioegss in this study.

3.3 Validation of sample processing

3.3.1 Matrix effect and yield of extraction

The efficiency of the sample processing was asddsgeneasuring the matrix effect and the extracti@hd using plasma in triplicate. These
two parameters were calculated for two concentnatmf IsoPs (250 and 31.25 ng/mL). The peak areteeahromatogram for each IsoP were
compared before and after addition plasma extnadtoobtain the matrix effect, as summarized inpsupng material Table 1. The matrix

effect ranged between 51.4% to 92.7% for low cotration and between 56.7% to 77.5% for high comrredioh. The values were relatively

homogeneous in each group of IsoP. The yield afekbn (supporting material Table 1) was calcudt each IsoP for two concentrations
comparing the quantity recovered in presence ampéato the native one. The yield ranged from 520%5.3% for low concentration and from

13



40.5% to 69.2% for high concentration. Surprisindg yield extraction of fIsoPs was above 100%, and no interference sigaslobserved
for the non-spiked plasma extract; the reasonhigrdbservation is unknown.

3.3.2 Performance of the method

Repeatability and precision were then evaluatedritva- and inter-day at 3 concentrations: 3.9128Jand 250 ng/mL (supporting material
Table 2) were performed in triplicate. The intrardeccuracy ranged from 81.73% to 114.21% for aPlevaluated. The RSD values for 3
injections were< 8%. The inter-day variations were assessed byaészing the samples every 15 days (n=2). The acees obtained were
between 80.9% and 115.53% with a precisioh5%. These data indicate that the method is higépyoducible for the 20 IsoP compounds
analyzed.

3.4 Application on various biological samples

Our extraction and LC-MS/MS methods were appliedjgantify non-enzymatic oxidized lipids from PUF&sdifferent biological samples.
The different samples (Table 4) measured includearmuplasma and CSF, mice plasma, urine, livernbaad muscle tissues A typical profile
for human plasma is displayed in Figure 5. Thecstimal matrix was taken into account for the qugnised for each type of samples and the
size is shown in Table 4. Apart from CSF, IsoPsendstected and it appears to vary depending otypleeof sample. No IsoPs were found in
CSF, and it likely due to small volume used andceotration maybe below our limit of detection.

The method developed was also used to performstiygrastanoids profiles in the liver and brain of U™ mice and to investigate if DHA
supplementation could affect the profiles. The alldevels i.e. total summation of all the relatedmers measured fopfisoPs (19 pg/mg vs 14
pg/mg) and for FNeuroPs (19 pg/mg vs 17 pg/mg) in the liver aralrbof control mice (white bars, Figures 6A and &@)e slightly higher in
the liver than the brain (+36% for#soP and +11% for #NeuroP). Furthermore, the total levels gfNfeuroPs in the control mice liver and
brain were similar to the levels o$-FsoPs even though the concentration of DHA wamég and 34 times higher than AA in the liver anairp
respectively (data not shown). Our observation eagthat the presence of high DHA concentration owtribute in protecting the liver and
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brain from ROS attack despite it being more pranpdroxidation due to extra double bonds in thecsiire compared to AA [8]. When looking
at the different isomers of the isoprostanoids ffég6B and 6D), it is interesting to note that distribution of the different FIsoP isomers is
slightly different in the liver and brain of therdool mice with 15-epi-k-IsoP and 15-kIsoP being more abundant in the brain; for therliv
the abundance of the differentisomers was as follows: 15:&5-Epi-F>15-Epi-h>5-F:.

Among the E-NeuroPs, the most abundant isomer was 4(RS)-BléuroP regardless of the tissue type. This findsngpnsistent with previous
analysis performed in rat brain and heart tissyds@®hen the mice were supplemented with DHA (Feg6r dark bars), the total level of-F
IsoPs decreased in the brain (-40% for the sumy-d$dP) and the liver (-57% for the sum ofIBoP) whereas the total level of-ReuroPs
increased by 51% in the brain and 247% in the lifée concomitant decrease gflBoPs and increase of-NeuroPs could be attributed at
least in part by the replacement of AA by DHA iretinembrane phospholipids. It should neverthelesadied that the modulation of
isoprostanoids profiles is much more pronouncedhm liver than in the brain emphasizing the highaspcity” of liver towards DHA
supplementation. Consistently, correlations betweeeals of AA and EIsoP as well as DHA and;fNeuroP were strong in the liver 30.71
and 0.96 respectively, Figure 7A and B) whereag tere much weaker in the brain’@®.02 and 0.16 respectively, data not shown).

It should be noted in this report that we profited isoprostanoids in the liver and brain of areedlclerotic mice and not normal mice. It is also
anticipated that the profile of a normal mice maydifferent from our observation. Regardless, thiedive of this study is to understand the
differential changes between tissues. Our obsenvaparticularly displayed the importance of perforgn an integrated analysis of
isoprostanoids levels since biological interpretatregarding tissue distribution and dietary motioteof lipid peroxidation is complex, and
may lead to incorrect interpretation of experiméhtadings[10]. Moreover, the distribution of diffent types of isomers depends on the tissue
type, which indicates the importance of tissuecgla for studies evaluating bioactivity and orgaasstalk.

In summary, we have described a LC-MS/MS methodosigpwing simultaneous quantification of sevesaprostanes derived from n-3 and n-
6 PUFA which are potential biomarkers in biologisgktems. Using the LC-MS/MS, we first charactatiee analytical and quantification
parameters of the 20 studied IsoPs and the 4 aitestandards including LOD and LOQ concentrationgemWe optimized the sample
preparation and the extraction process of theggastanoids which include Folch extraction, basidrblysis and SPE purification to obtain
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low matrix effect and good yield of extraction. Theethod was validated on human plasma (repeatalihtd accuracy). The optimized
chromatographic separation permits to separatdynathrthe isomers in 30 minutes with a good seavityt We then applied this method to
human samples (plasma and CSF) and mice sampésn@) urine, liver, brain, muscle) to optimize ¢uantity required to be able to profile
the isoprostanoids. Finally, the method was testetirain and liver samples of LDI'Rmice with and without DHA supplementation to olvser
the change on the isoprostanoids profiles. Wedauwariation in the distribution of differeng-FSoP isomers between tissues but not fpr F
NeuroP. DHA supplementation concomitantly increaBgetleuroP levels. OS is a key feature in a numbérushan diseases, since ROS are
likely to be involved in all disease stages. Mamyhese diseases are associated to PUFA thereafmémportant to identify and evaluate the
IsoP compounds simultaneously, not only as relibienarkers but also for its functional roles ie tARUFA metabolism; we believe that the

information we obtained from such profiling willalv us to understand the interaction of the complsun diet and disease studies.

4. Conclusion

In this report, we developed a quick and robusthogk to determine multiple numbers of non-enzymati@ized lipid products of
PUFAs, namely isoprostanoids in various biolog&ainple in particular human plasma by LC-MS/MS. kimlother reports, we were able to
measure and incorporate new isoprostanoids from Add\ALA as well as some isomers of AA, DHA and EiR# our method. However, it
should be noted that not all 20 of the productemieined were found in all biological samples therefcare must be taken when selecting them

in metabolism studies.
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Figurelegends

Figure 1. Chemical structure of isoprostanes derived fran-enzymatic oxidation of n-6 PUFA, adrenic acdif) and arachidonic acid

(AA), and n-3 PUFAgp-linolenic acid (ALA), eicosapentaenoic acid (ER¥)d docosahexaenoic acid (DHA) measured in thiystu

Figure 2. Total ion current chromatogram of IsoP: with PAigatization (A), with HP derivatization (B), anditiwout derivatization (C) of the

same sample mix.

Figure 3. Chromatogram of selected reaction monitoring (SRIMjnetabolites from each PUFA A: adrenic acid,aBachidonic acid, Ca-

linolenic acid, D: eicosapentaenoic acid and E:odabexaenoic acid-
annotated-in-Table 1.

Figure 4. Optimum chromatographic separation of diasteceness for 8-k-IsoP (a) and &pr8-Fs-IsoP (b). The diastereoisomers of 5-F

IsoP (c) and ®epi5-F-IsoP (d) were unable to resolve as well in th@gtatographic analysis.

Figure 5. Chromatogram of selected reaction monitoring (SRMnetabolites detected in human plasma : &84eP, 15epi15-F:t-IsoP (A) ;
5-Ft-1soP, 5ept5-Fit-IsoP (B) ; 10-kt-NeuroP, 10epi10-Ft-NeuroP (C) ; 4RS-Fst-NeuroP (D) ; internal standard-tl5-F,-1soP (E).

Figure 6. Isoprostanoids levels in the liver and brain BiUR"" mice given either oleic acid rich sunflower oilt§Cn=3) or a mixture of oleic
acid rich sunflower oil and DHA rich tuna oil proMg 2% of energy as DHA (DHA, n=3). The sum ofl§oPs and sum of;MNeuroPs

represents the ‘total’ sum of the isomers meastaethe respective group.
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Figure 7. Correlations between the levels of AA or DHA dhd corresponding isoprostanoids (i.e. sumeisBPs and sum ofs;fNeuroPs) in

the liver (A and B).
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Table 1. Selected reaction monitoring (SRM) of the isofanes derived from polyunsaturated fatty acids

Compounds RT Precursor Product F (V) CE (V)
(min) ion ion
(m/2 (m/2
Adrenic acid
20.76 381 143 120 18

Ent-7(R9-7-Fx-dihomo-IsoP
17(R9-F,-dihomo-IsoP 20.90 381 337 120 12
Arachidonic acid
15-epi15-F-IsoP 14.24 353 193 120 20
15-F-IsoP 14.69 353 193 120 20
5-F,-IsoP 15.85 353 115 120 12
5-epi5-F,-IsoP 16.01 353 115 120 12
2,3-dinor-15-k-IsoP 8.29 325 237 100 5
Ent15(R9-2,3-dinor-5,6-dihydro- 8.30 327 283 120 20
15-F-IsoP
ds-15-F-IsoP 14.61 357 197 120 20
C21-15-k+IsoP 18.97 368 193 120 22
alpha-Linolenic acid
Ent16-epi16-F-PhytoP 6.66 327 283 120 15
Ent16-FPhytoP 6.94 327 283 120 15
9-Fi-PhytoP 7.30 327 283 120 15
9-epi-9-F;-PhytoP 7.58 327 283 120 15
Eicosapentaenoic acid
8-Fs-1soP 10.70 351 127 120 18
8-epi-8-Fs-IsoP 11.82 351 127 120 18
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5-Fsr-IsoP 11.48 351 115 120 15
5-epi5-Fs-IsoP 11.72 351 115 120 15

Docosahexaenoic acid

10-F«-NeuroP 16.43 377 153 120 15
10-epi10-FNeuroP 17.31 377 153 120 15
4(R9-Fa-NeuroP 19.50 377 101 120 15
ds-10-epi10-Fx-NeuroP 17.19 381 157 120 15
d4-10-Fs-NeuroP 16.31 381 157 120 15
ds-4(RS-4-Fs-NeuroP 20.90 382 239 120 15

The deuterated form of IsoP and NeuroP, and C2E-fLis0P were used as internal standards for queatidin of samples in this study. IsoP:
isoprostane; NeuroP: neuroprostane; F: Fragme@tercollision energy; N : number.
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Table 2. Selected reaction monitoring (SRM) of the derzed isoprostanes derived from polyunsaturatdg &atids.

Compound Precursor ion Product ion F CE
RT (min) (m/2 (m/2 (V) (V)
Adrenic acid
Ent7(R9-7-F-dihomo-IsoP 24.17 455 109 130 30
17(R9-F,-dihomo-IsoP 23.41 455 109 130 30
Arachidonic acid
15-epi15-F-IsoP 14.73 427 109 120 25
15-F-I1soP 15.34 427 109 120 25
5-F,-IsoP 18.32 427 109 120 30
5-epi5-F,-IsoP 18.50 427 109 120 30
Ent15(R9-2,3-dinor-5,6-dihydro-15-kIsoP 8.89 401 109 120 30
ds-15-F-IsoP 15.26 431 109 120 25
C21-15-k-IsoP 20.83 442 109 120 20
alpha-Linolenic acid
Ent16-epi16-FR+PhytoP 5.97 401 109 120 30
Ent16-F-PhytoP 6.21 401 109 120 30
9-F;-PhytoP 6.62 401 109 120 30
9-epi-9-F-PhytoP 6.86 401 109 120 30
Eicosapentaenoic acid
8-Fs-IsoP 10.58 425 109 120 35
8-epi8-Fs-IsoP 11.91 425 109 120 35
5-Fs-IsoP 12.77 425 109 130 30
5-epi5-Fs-IsoP 13.03 425 109 130 30

Docosahexaenoic acid
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10-F»-NeuroP 16.80 451 109 120 20

10-epi-10-Fx-NeuroP 18.17 451 109 120 20
14(R9-14-Fx-NeuroP 18.53 451 109 130 25
4(R-F4-NeuroP 23.81 451 109 130 25
ds-10-epi10-Fy-NeuroP 16.64 455 109 120 20
ds-10-Fy-NeuroP 18.04 455 109 120 20
ds-4(RY-4-Fx-NeuroP 23.90 455 109 140 30

The deuterated form of IsoP and NeuroP, and C2Efl%s0P were used as internal standards for queatiin of samples in this study. IsoP:
isoprostane; NeuroP: neuroprostane; isofurand-ragmentor; CE: collision energy.
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Table 3. Limit of detection (LOD) and limit of quantificain (LOQ) of the pure compounds analyzed.

Compound Linear regression R LOD LOQ (ng/mL) IS
(ng/mL)

Adrenic acid

Ent7(R-7-Fx y =0.0044 x - 0.0339 0.998 1.95 3.91 4-1b-F;t isoP

dihomo-IsoP

17R-Far- y = 0.0065 x - 0.0639 0.998 7.81 15.63 4-18-F;t isoP

dihomo-IsoP

Arachidonic acid

2,3-dinor-15-k- y = 0.0079 x - 0.0558 0.998 0.98 1.95 4-1b-F;t isoP

IsoP

Ent15R9-2,3- y =0.0079 x - 0.0747 0.998 3.91 7.81 4-1b-F;t isoP

dinor-5,6-dihydro-

15-F-IsoP

15-epi15-Fy-ISOP y =0.0024 x - 0.0183 0.998 1.95 3.91 4-1b-F;t isoP

15-Fyr-ISOP y = 0.0027 x - 0.0208 0.998 1.95 3.91 4-16b-F;t isoP

5-FyrlsOP y =0.0032 x - 0.0240 0.998 1.95 3.91 4-16b-F;t isoP

5-epi-5-ForISOP y =0.0042 x - 0.0348 0.998 1.95 3.91 4-1b-F;t isoP

Alpha-Linolenic

acid

Ent16-epi16-F y =0.0136 x - 0.1393 0.998 1.95 3.91 4-1b-F;t isoP

PhytoP

Ent-16-F+-PhytoP y =0.0133 x - 0.1109 0.998 1.95 3.91 4-1b-F;t isoP
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9-F-PhytoP y =0.0166 x - 0.1316 0.998 1.95 3.91
9-epi-9-F-PhytoP y =0.0160 x — 0.1293 0.998 1.95 3.91
Eicosapentaenoic acid
8-Fyr ISP y =0.0042 x - 0.0314 0.998 0.98 1.95
8-epi-8-Fur-IsoP y =0.0035 x - 0.0299 0.998 0.98 1.95
5-FyrSOP y =0.0018 x - 0.0186 0.998 3.91 7.81
5-epi5-F3-IsoP y =0.0012 x - 0.0111 0.998 3.91 7.81
Docosahexaenoic acid

y =0.0017 x - 0.0117 0.998 0.49 0.98

10-F+NeuroP

y =0.0023 x - 0.0162 0.998 0.98 1.95
10-ept10-F
NeuroP

y = 6.2450.10 x - 6.7300.1d 0.998 15.63 31.25
14R9-14-Fyr-
NeuroP
y= 1.8386.1d x - 0.0019 0.998 7.81 15.63

4(R9-F4-NeuroP

4-1db-Ft isoP
+-1&-Ft isoP

4-16b-F;t isoP
4-1b-Fot isoP
4-1b-Fot isoP
4-16b-F;t isoP

4-1D-Fyt-

NeuroP
4-1d-ept10-
Fst-NeuroP
46L0-epi10-
Fat-NeuroP
4+-4(RS)-Rat-

NeuroP

The deuterated form of IsoP and NeuroP were usadt@sal standards to determine the LOD and LO@hefanalytes.

NeuroP: neuroprostane.
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Table 4. Types of isoprostanes quantified in human and rhiotogical samples using the
method described in Section 3.

Biological samples Samplesize | soPs detected

Human plasma 1mL 15,FIsoP, 15epi15-Fit-IsoP, 5-kt-IsoP, 5-
epr5-Fit-IsoP, 10-Rt-NeuroP, 10epi10-Ft-
NeuroP, 4RS-Fst-NeuroP

Human CSF 600 pL n.d

Mouse Plasma >200 pL 15-Ft-IsoP, 15epi15-Ft-IsoP, 5-Kt-IsoP, 5-
ep5-Ft-IsoP

Mouse Urine > 200 pL Ent15 RS 2,3 dinor 5,6 dihydro 15-FisoP,
15-Fit-IsoP, 15epi15-Fit-I1soP, 5-kt-IsoP, 5-
ep5-Ft-IsoP

Mouse Liver 200 mg 15-FIsoP, 15epi15-F;t-IsoP, 5-Ft-1soP, 5-

epr5-FHt-IsoP, 10-kt-NeuroP, 10epi10-Ft-
NeuroP, 4R9-F4t-NeuroP

Mouse Brain 200 mg 15,FIsoP, 15epi15-Ft-IsoP, 5-kt-IsoP, 5-
epr5-Ft-IsoP, 10-Rt-NeuroP, 10epi10-Ft-
NeuroP, 4RS-Fst-NeuroP, Ent-mRS-Fst-
Dihomo IsoP

Mouse Muscle 200 mg 5-kt-1soP, 5epi5-Ft-IsoP

n.d. not detected; IsoP: isoprostane; NeuroP: peastane
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Supporting material Table 1.

Plasma matrix effect and extraction efficiency ehhy human plasma.

Compound name

Matrix effect

Yield extraction

250 ng/mL  31.25ng/mL 250 ng/mL  31.25 ng/mL
Adrenic acid
Ent7(RS-F.-dihomo 66.8 £ 9.6 63.1£8.2 63.2+2.3 776+1.2
Ils7OGZS-F2t-dihomo IsoP 68.2 £9.2 69.1 £ 8.4 62.9+28 83.9+25
Arachidonic acid
15-epi15-F-IsoP 705+9.2 74.1+7.7 589+25 73.2+2.0
15-F+-IsoP 68.6 £ 9.7 73.2+9.0 59.6 +2.0 69.9+2.3
5-F+-IsoP 64.7 £10.7 82.1+7.6 61.3+26 624+105
5-epi5-F-IsoP 69.2+95 6491103 58.0+ 3.0 72.3+£8.0
2,3-dinor-15-k-IsoP 59.6 +8.2 57.0+6.9 516+0.9 71.1+116
Ent15R9-2,3-dinor- 62.5+9.3 73.6+24 57.9+0.9 79.1+55
5,6-dihydro-15-k-IsoP
ds-15-F-1soP 67.1+8.8 69.8 £ 8.6
C21-15-k+IsoP 61.2 £ 8.6 79.2+9.9
Alpha-Linolenic acid
Ent16-epi-k-PhytoP 58.0 +8.7 53.5+6.1 405+2.1 58.3+5.7
Ent16-FPhytoP 58.7 £ 8.6 53.8+6.4 42.7+1.6 60.4 + 3.2
9-F+-PhytoP 56.7 £ 8.5 53.7+5.5 46.7 + 1.7 65.2+7.3
9-epi-9-F-PhytoP 59.1 £8.9 51.8+6.4 450+1.2 67.1+7.6
Eicosapentaenoic acid
8-Fs-I1soP 65.5+8.8 57.8+8.2 54.0+2.1 74.2+4.9
8-epi8-F3-IsoP 64.5+8.9 62.1+6.2 555+24 65.5+34
5-F-IsoP 59.9+8.0 65.1+6.4 1049 +43 1179 +5.8
5-epi5-F5-IsoP 64.7 £ 7.7 68.2+8.9 1120 +6.4 131.8 +0.6
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Docosahexaenoic acid

10-Fx-NeuroP 753+9.7 682+9.8 549+25 740%54
10-epi10-F-NeuroP 725+9.1 64.6+84 557+25 77.4+0.1
14(R9-14-Fy-NeuroP 773+81 826+7.1 589:4.8 52.0%10.6
4(R9-Fa-NeuroP 731+11.1 92.7+40 61.0£39 76.6%0.1
ds-10-ep10-Fy-NeuroP 66.2 + 4.1 725+7.2
ds-10-Fy-NeuroP 735+ 4.7 68.1+7.6
ds-4(RS-Fa-NeuroP 64.8 +12.1 63.8+7.4

The matrix and extraction yield were tested bydHtdition of low and high concentration of
the respective compounds as described in Sectionls@P: isoprostane; NeuroP:
neuroprostane.
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Supporting material Table 2

Repeatability and accuracy of the method for issfanwes evaluation in human plasma.

Compound

Adrenic acid

Ent7(RY-Far-
dihomo-IsoP

17(R9-F;-dihomo-
IsoP

Arachidonic acid
15-epi15-F-lsoP

15-F+IsoP

5-F-IsoP

31

Nominal conc.
(ng/mL)

3.91
31.25
250
3.91
31.25
250

3.91
31.25
250
3.91
31.25
250
3.91
31.25

Intraday Interday

Measured RSD %  Accuracy % Measured RSD % Accuracy %
3.91+0.28 0.32 102.28 4.48 +0.81 18.04 114.61
31.31+£0.37 0.24 101.53 33.79 £ 0.67 1.97 82.35
256.91 £1.65 0.17 102.77 273.58 £ 4.50 1.65 111.12
n.d n.d n.d n.d n.d n.d
31.24+1.77 0.16 96.37 26.41 +£0.83 3.13 84.43
253.60 £0.53 0.11 101.44  262.76 £ 7.84 2.98 105.10
3.96 + 0.54 0.52 108.20 4.50+0.18 4.02 115.29
31.57+1.04 0.42 97.39 33.44 £ 0.50 1.50 86.94
254.41 £1.72 0.30 101.77 269.80 +10.52 3.90 104.69
4.10 +0.27 0.47 108.82 4.21 +0.59 13.98 107.85
30.94+1.44 0.38 100.42 32.60 £ 0.45 1.39 84.51
257.20 £ 4.92 0.27 102.88  275.25+5.98 2.17 106.05
3.64 +0.02 0.49 93.26 4.14 +0.37 8.91 105.95
31.48 + 0.60 0.33 99.68 30.02 +0.97 3.22 88.39



5-epi5-Fy-IsoP

2,3-dinor-15-k-IsoP

Ent15 -R9-2,3-
dinor 5,6 dihydro-
15-F-IsoP

Alpha-Linolenic acid
Ent-16-eptl6-F

PhytoP

Ent-16-R-PhytoP

9-Fi-PhytoP

32

250
3.91
31.25
250
3.91
31.25
250
3.91
31.25
250

3.91
31.25
250
3.91
31.25
250
3.91
31.25
250

260.76 +1.08
3.71+0.13
31.41 +0.86
254.45 +5.61
3.50+0.11
31.39+£0.20
253.89 +1.57
3.97 +£0.32
31.27 +0.71
254.19+1.94

3.37+£0.25
31.39+£0.27
252.93 +2.70
3.66 +0.18
31.43 +0.22
254.35 + 2.88
3.64 +£0.09
31.31 +0.04
257.24 + 3.60

0.23
0.35
0.26
0.17
3.09
0.62
0.62
8.05
2.27
0.09

7.49
0.86
1.07
4.93
0.70
1.13
2.38
0.13
1.40

104.30

93.84
102.67
101.78

87.01
100.34
101.56
110.80

99.21
101.67

81.73
100.26
101.17

95.35
100.12
101.74

90.53
100.18
102.90

268.06 + 3.60
3.79+0.41
32.24 +0.30
271.10+4.77
4.14 + 0.52
30.06 £ 0.49
24548 +8.11
4.80+0.41
33.17+1.22
237.99 +9.28

4.04 +0.19
32.84 £0.55
251.57 +7.61
3.94+0.10
31.82 +0.92
246.90 +9.44
4.24 +0.02
32.04 +0.87
256.15 + 8.56

1.34
0.71
0.92
1.76
12.56
1.64
3.30
8.44
3.68
3.90

4.63
1.68
3.02
2.56
2.88
3.82
0.47
2.71
3.34

107.19
91.19
80.90

108.36

105.99
84.98
98.61

115.53
92.75
96.48

103.49
87.89
100.06
100.96
87.51
98.89
108.65
85.74
101.28



9-epi-9-F-PhytoP

Eicosapentaenoic acid
8-Fs-IsoP

8-epi8-Fsi-IsoP

5-F3-IsoP

5-epi5-Fs-IsoP

Docosahexaenoic acid
10-F+~NeuroP

33

3.91
31.25
250

3.91
31.25
250
3.91
31.25
250
3.91
31.25
250
3.91
31.25
250

3.91
31.25
250

3.57 £0.02
31.31+£0.58
256.35+2.21

3.48+0.14
31.15+0.61
253.18 +1.67
3.57+0.13
31.48 £0.85
252.98 + 3.52
3.85+0.61
31.02 £ 0.59
254.47 + 4.08
3.75+0.54
31.19+1.11
254.04 +4.84

3.47 £0.20
31.27 £ 0.96
256.74 +1.01

0.61
1.87
0.86

3.92
1.96
0.17
0.41
0.31
0.21
0.86
0.59
0.40
1.48
0.86
0.61

0.19
0.16
0.10

91.37
99.36
102.54

89.71
100.59
101.27

94.08

97.61
101.19

86.07

99.26
101.79

85.89
102.31
101.62

93.71
103.17
102.70

4.44 +0.28
31.25+0.84
253.11 +7.69

4.06 £0.77
32.05 +0.69
243.29 + 8.38
4.42 +0.29
32.55+1.19
243.60 +4.45
3.60 +0.26
30.36 +1.21
226.63 +5.18
3.95+0.26
30.20 +1.82
232.31 +8.13

3.76 +0.11
32.18 £ 0.37
259.93 +3.98

6.22
2.70
3.04

18.90
2.16
3.45
6.53
3.66
1.83
7.17
3.97
2.29
6.57
6.01
3.50

2.81
1.16
1.53

113.55
85.27
100.54

103.87
88.59
97.93

113.12
89.77
97.99
92.08
89.52
93.51

101.03
88.80
95.10

96.17
85.61
102.25



10-ept10-F-NeuroP

14R9-14-Fy-
NeuroP

4(R9-F4+-NeuroP

3.91
31.25
250
3.91
31.25
250
3.91
31.25
250

3.75+£0.16
31.29+£0.16

256.15 + 3.60
n.d

33.66 £ 0.83
255.05+9.44
n.d

31.41 £2.40
256.93 +3.24

0.22
0.17
0.12

n.d
5.49
4.32

n.d
2.03
1.46

95.14 3.94 +0.47
99.53 31.72+£0.70
102.46  262.56 +1.97
n.d n.d
109.19 29.42 +2.84
102.02 258.99 + 16.26
n.d n.d
101.15 35.16 £ 3.18
102.77  261.07 £ 3.00

11.83
2.22
0.75

n.d
9.66
6.25

n.d
9.04
1.15

100.92
84.31
102.93
n.d
94.15
97.67
n.d
93.60
102.47

Three nominal concentrations of the compounds weeel to assess the stability of the compoundsmili@ day (intraday) and between 15

days intervals (interday). IsoP: isoprostane; NBur@europrostane; IsoF: isofuran.
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Highlights :

Isoprostanoids are a group of non-enzymatic oxygenated metabolites of polyunsaturated fatty acids
which are key intermediates in a lot of physiological mechanism. An quantitative LC-MS/MS profiling
of these biomarkers was developed, validated and applied it on various biological sample. This

method will be highly useful to follow biological process dealing with ROS.





