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METABOJIN3M DTAHOJIA
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OcHOBHBIE MeTA00JIMYECKHE MOCIeACTBUS

MOTPedJIeHUS ITAHOJIA

(ITa6anos I1./1., Kamumesuu C.1O., 1998; Mapkosa U.B. u np., 1999;
Adanacees B.B. u ap., 2002; Mapkuzosa H.® u ap., 2004)
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Ethyl glucuronide (ETG) and Ethyl sulfate (ETS)
as biomarkers of alcohol consumption

Ethyl glucuronide (EtG) Ethyl sulfate (EtS)
is formed by the direct conjugation of Is formed directly by the
ethanol and glucuronic acid through conjugation of ethanol with a
the action of a liver enzyme. sulfate group.
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O.__CH,
Cs8H140 C2H604S
Ex. mass 222.07 g/mol Ex. mass 125.99 g/mol

EtG and EtS are non-volatile, acidic and water soluble phase Il metabolites of alcohol, which
are widely used for clinical, forensic and traffic cases. EtG and EtS has gained popularity
due to their use as physiological indicators for screening previous alcohol consumption.



Ueneb:

» Pa3spabotate BIXX-MC/MC meTtoa ansa onpeaeneHus
atunrnokypoHnaa (ETG) v atuncynbgarta (ETS) B cbiBOpOTKe
KPOBM AN aHanu3aTtopa ¢ Macc-CefleKTUBHbIM AeTeKTOPpOM Tuna
TpéxXmMepHasa MOHHAaA NOBYLUKA.

» CpaBHUTb npoueaypbl NPoo6oNoAroToBKM C Lienbio nogobpartb
Hanboree onTUManbHyr Ana onpegeneHua EtG mn EtS B
cbiBopoTKe KpoBu metogom BIXKX-MC/MC. lNpobonoarotoBka
AnNs PYyTUHHOrO UccrieaoBaHUA A0MKHA ObITb NPOCTON, ObICTPOWU

U HeOO0pPOroCcTosLLEeN.

&\



AHanutunuyeckoe odopyaosaHue u ycnosua BIIXX-MC/MC

Dionex UltiMate 3000 HPLC system coupled

The same equipment to an AmaZon speed Bruker mass spectrometer

for drugs/NPS analysis and EtG/EtS analysis Capillary voltage, 4500V. Drying gas, 159°C.
Nebulizing gas pressure, 29.3 psi

Column: Acclaim® RSLC 120 C18 2.1 x 100 mm (Dionex)
Particle size 2.2 ym. Pore diameter 120A. Surface area 340 m2/g.

Mobile phase A: 2mM ammonium formate, 0.1% formic acid,
1% acetonitrile in deionized water

Mobile phase B: 2mM ammonium formate, 0.1% formic acid,
1% deionized water in acetonitrile

Flow rate, 0.5 ml/min.

Column oven: 40 °C. Autosampler: 12 °C.

Method for drugs and NPS Method for EtG and EtS

markers

N T e Gradient mode: Isocratic mode:
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=1 Tﬂﬁv‘ 1-8 min gradient up to 95% eluent B,
= ' 8-9 min 95% eluent B,

Final for 2 min 1% eluent B

— e f . 2| | MS1, MS2, MS3 (full scan) The detection using MRM in
. S — &) [ detection mode; mass range, 70-800 | negative registration mode:
— = | | m/z. Simultaneous registration of EtG m/z 221->203

positive and negative ions. EtS m/z 125->97




UCCNEAYEMbIE OBPA3LbI

CbIBOPOTKA

Blood in vacutaners with an accelerator for coagulation was
taken from a volunteer who had not consumed alcohol for
several months.

Serum was separated by blood centrifugation for 10 minutes at
3000 rpm.

EtG 5000 ng/ml and EtS 5000 ng/ml were spiked to serum.
Serum without spiked EtG and EtS was analysed as a negative
sample.

Serum samples were prepared using protein precipitation
technique (PPT) with an organic solvent: methanole (MeOH),
isopropanole (IPA), acethone (Ac), acetonitrile (AcN). Dry spots
technique (DSP) was approbated too.

LHEJIbBHAST KPOBb

To approbate the sample preparation procedures, blood with
heparin was taken from patients with alcohol intoxication.

Blood in vacutaners with a heparin was taken from a
volunteer who had not consumed alcohol and was analysed
as a negative sample.




Sample preparation procedures (PPT)
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Double precipitation with isopropanol or acetone
gives the best results of intensity and signal/noise ratio.

However, acetone extract evaporates faster than isopropanol extract.



Chromatograms of EtG and EtS (PPT)

EtG 5000 ng/ml m/z 221->203
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EtS 5000 ng/ml  m/z 125->97
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Sample preparation procedures (PPT)

Experience 1
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Pre-extraction and wasting of phospholipids with hexane
gives a slight advantage of the signal-to-noise ratio.



Sample preparation procedures (serum, DST)

Experience 3
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Chromatograms of EtG and EtS (serum, DST)

m/z 221->203
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Sample preparation procedures (whole blood, DST)

Water is not a good choice, because
_ hemoglobin will be extracted

200 pl supernatant to
: . ial. Centrifugation is
Adding (layering) via ;
[2)r50l r‘:l v«llgglg glso;ciir.] » 250 pl organic solvent » Ultrasound 10 min » et gt
ying after cooling to room temp 10 pL aliquot was
injected into the
LCMS.

At the bottom of the
vial should be slightly
cracked film

If not, hemoglobin
will be extracted



Chromatograms of EtG and EtS (whole blood, DST)
Whole blood with ethanol 3.4 g/l
EtG m/z 221->203 EtS m/z 125->97
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BbIBOAbI

s [NlpoBegeHo cpaBHeHMe npoueayp nNpobonoaroToBKu
CbIBOPOTKM KPOBU A5 onpeaeneHns aTunrnioKypoHmaa 1
aTuncynbarta MeTo4oM BbICOKOI(EKTUBHOWN XXNOKOCTHOW
Xpomarorpagmm ¢ Macc-CeneKkTUBHbIM OETEKTUPOBAHNEM
TPEXMEPHON NOHHOW JTOBYLLIKOW.

s lNpegnoxeHbl M NPOTECTUPOBAaHLI ABe Hanbonee NPocTble U
BbICTpble Npouenypbl NPO6oNoArOTOBKN ChIBOPOTKN KPOBU
(ocaxgeHus Berka n Cyxux nNATen).

» [anbHenwas pabota 6ygeT cocpegoToydeHa Ha NoBbILLEHUN
4YyBCTBUTENbHOCTM BHEAPSIEMOro MeToaa, paspaboTke u
Banugaunmmn metoda onpenerneHnsa STUMNrmMKypoHnaa 1
aTuncynbdara ¢ NpUMeHEHNEM KannbpoBKN MO BHYTPEHHEMY
cTaHOapTy, AOKYMEHTUPOBaHUIO Npoueaypbl PYyTUHHOIO
aHanmaa.
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