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Urine contaminated  with  bacteria  (e.coli ) 
 
Leads to  alteration  of  EtG in urine  samples  
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Urine contaminated  with  bacteria  
 
Leads to  Degradation of  EtG in urine  samples  
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Collection  of  urine  on paperé. 
Stabilization  of  EtG  
é..stops  degradation   
by bacteria   
  

 
 
Columbia-blood-agar-plates 
with escherichia coli (e. coli)  
 
left: no colonies visible 

 
 

right: 
Colonies of escherichia coli 

visible 

 

pH Paper 

 

 

Whatmann 

No. 903 filter  

paper 

 

 



Urine (sterile filtered ) 
(storage : 48 hours , 37 °C)  
 
  

 
Blue: EtS 
 
Black: ethyl  
glucuronide  EtG 
 
Red: creatinine  
 
 



Urine contaminated  with  e. coli (10 6 CFU) 
(incubation  for  48 hours , 37 °C)  

 
 
 
 
Blue : EtS 
 
 
 
Red: creatinine  
 
 
 
Black: ethyl  
glucuronide  



Collection  of  urine  incubated  with  e. coli  
on pH -paper strips   or   filter  paper  
subsequent drying  (no further  degradation ) 



EtG and EtS on DBS  
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EtG and EtS on DBS  



Sample Collection: capillary blood  

Blood collection with  lancette and capillary  (or pipette) 



Sample Preparation  

10 - 30 µL 
blood 
3 h drying 

 
Punch out 

DBS 

 

Extraction 

500 µL MeOH 

 



EtG and EtS on DBS  
(Bland -Altman Difference  plots )  



Phosphatidylethanol  (PEth) 
 
Quantitation  by LC-MS/MS in Whole  Blood  
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Facts about  PEth 

 

ï abnormal phospholipid 

ï direct alcohol consumption marker 

ï formed in cell membranes of red blood cells 

ï stable 3 weeks in refrigerator or freezer -80°C 

 

ï t1/2: 4 days 

ï detectable up to 29 days after sobriety 

 
 

 



phosphatidylcholine choline 

Introduction  
synthesis of PEth  

phospholipase D 

phosphatidic acid 

H2O 



phosphatidylcholine choline phosphatidylethanol 

Introduction  
synthesis of PEth  

phospholipase D 

EtOH 



Introduction  
PEth 16:0/18:1 and fragments  

m/z 701.5 

m/z 463.3 

m/z 445.3 
m/z 181.2 

m/z 255.2 

m/z 281.2 



100 µl borate 

buffer pH 9 

LC-parameter 
 

 
 

 

 

 

 

 

 

 

 

 

 
 

MS/MS 

Extraction 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

Method  

PProp (IS) 

300 µl blood 

800 µl isopropanol 

1200 µl n-hexane 

Shake 10 min, centrifuge, evaporate the 

supernatant and redissolve in150 µl 

solvent 

solvents:  A= ammonium acetate 2 mMol/l, 

     B= methanol:acetone (95:5; v/v) 

gradient:  15 min, flow rate: 400 µl/min 

 

 

Column:  
Luna Phenyl Hexyl 

50 x 2 mm,3 µm, 

Phenomenex 

-electrospray ionisation  

-negative mode  

-precursor scans, enhanced  product 

ion scans, multiple reaction monitoring 

(MRM) 



Sample Preparation: DBS for PEth 

30 µL Venous Blood 
(Li-Heparin) 
 
3 h drying 

 

Punch out 

DBS 

 

Extraction 

500 µL MeOH 

 



PEth 16:0/18:2 
PEth 16:0/18:1 

PEth 16:0/16:0 

PEth 18:1/18:1 

Time (min) 

Separation of the four PEth homologues 



PEth versus CDT  

during  withdrawal  therapy  of  alcohol  addicts  
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 - 12 inpatient alcoholics were obtained during  

withdrawal therapy  
 

 - blood and urine samples were collected during 
the first 19 days (one patient up to 33 days) 

experimental design  

Monitored parameters: 

 

PEth (blood) 

CDT (serum) 

day 1 2 3 4          8        12     15       19     22       26     29     33  

days of blood collection: 

for comparison:  - PEth values of 78 social drinkers  

  - a questionaire for the alcohol consume was filled out by the 

    volunteers 



Representative  Results  
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Evaluation of phosphatidylethanol 
concentrations in drinking 
experiments  

H. Gnann1, A. Thierauf1, W. Weinmann2 
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Switzerland  

 



experimental design 
drinking experiment: 5 days 

drinking term: 1 Ą/h 

days of blood sampling  

week 1  week 2  week 4  week 5  week 3  week 7  week 6  

day 1  

0:00 PM 10:00 PM 

term  of  abstinence  

- 11 volunteers (21-76 years old) 

- drinking amounts from 155 to 340 

mL Vodka (40%), dependent on 

weight and height 

Monitored parameters: 
 

  - PEth 16:0/18:1 

  - Ethanol 

  - ɔ-GT 

  - CDT 

Drinking and blood sampling 



PEth and BAC formation  
during the first 8 hours  

Formation of Peth 

during the first two 

hours in all volunteers 

 

maximum BACs:  

 0.09% - 0.18% 

    
mean Peth formation 

in the first two hours:  

up to 75  ng/mL 

 


