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Trends in adults per capita alcohol 
consumption in different countries 



 
 Germany, Holand 

  1950-1990 4x 

 
  Czechoslovakia, Czech Republic  
  1953  - 3.1 l per capita 

  1982 - 8.9 l per capita 

  1999 - 9.9 l per capita 

  2002 -  10.2 l per capita 

    2005  -  9.8 l per capita 

  2017 -  9.9 l per capita  







            . 







All systems should lead to toxic damage 
 
 Alcohol dehydrogenase 

 Dimeric proteins, two active site 
 Classes I-V 
 Genes ADH 1-7 

 Proteins – α β γ μ σ χ 
 Chromosome 4 

 
 MEOS – CYP2E1 
 Catalase 
 Non-oxidative metabolism 



Via direct effect 
 Membrane alterations 
 Malnutrition 

 

Via ADH and AlDH oxidation 
 Increasing NADH 
 Changing of redox potential 



 Increasing  
 Lactate    
 Uric acid 
 Ketone bodies 

 
 Decreasing  

 Gluconeogenesis 
 Krebs cycle 
 Glucuronidations 

 
 Acidosis 

 
 Oxidative stress 



Via acetaldehyde 
 
 Toxic and reactive substances 
 Impairment of mitochondrial transport 
 Oxidative stress 
 Modification of proteins and DNA 
 Interferention with DNA repair 
 Binds to proteins and forms neoantigens 
 Delays cell cyle progression 
 



Via MEOS 
 
 Activation of hepatotoxins and cancerogens 

 
 Changes of oxidation of alcohols – e.g. retinol 

 
 Increasing of beta-oxidation of fatty acids and esterification 

of fatty acids 



OXIDATIVE STRESS AND ETHANOL METABOLISM 



Neurotoxicol Teratol 2003 



Alcohol related diseases I 
 

 
 Liver diseases 

 Alcohol is the most frequent cause of liver cirrhosis in 
 Europe and US 

 Alcoholic liver disease  constitutes 1/3 – 1/2 of 
 patients indicated for liver transplantation. 

 Injuries 
 Nutritional deficiencies 
 Cardiovascular diseases 
 Cancer 



Steatosis – fibrosis – cirhossis - carcinoma  
 

 Neutrophil infiltration  
 Centrilobular hypoxia 
 Genetic factors 
 Antigenic adduct formation - derived from lipid 

peroxidation products  4HNE and MDA 
 Action of injurious cytokines, endotoxin,  

 



Autoantigens 

Mitochondrial Damage 

Protein Adducts 

Functional 
Impairment 

DNA-Adducts 

Carcinogenesis 

Xanthinoxidase 

NFκB 
STAT-JAK JNK 

TNFα, Chemokines, Osteopontin 

Retinoid 
Metabolism 

Procarcinogen 
Activation 

ALD 

ALD 
Gut derived 
Endotoxines 

Hepatic 
Kupffer cells 



Alcohol related diseases II 
 
 Damage of nervous system  
 Development of osteoporosis 
 Pancreas damage  

 - Chronic pancreatitis 50% 
 Fetal alcohol syndrome  

 - 1.3 new born child /1000 child 
▪ Hypotrofy of fetus 

▪ Changes of intelect  

 Myopathy and cardiomyopathy 
 Acute and chronic myopathy,  



Controls  Ethanol-fed rats 

NADPH-diaphorase positive neurons  
– stratum griseum superficiale 

Zima  et al  



 Upper digestive tract  
 25-68 % risk factor – alcohol 

 very common, especially in Europe 
 5.2% of all cancer cases worldwide 
 6.4% of all cancer cases in Europe 

 Liver – hepatocelullar carcinoma  
 5. most frequent cancer  

 3. most frequent cause of cancer mortality 

 Main risk factors for HCC in Europa and USA - Alcohol abuse, HC, NASH   

 Breast cancer – controversial data 
 Colon cancer –  

 WHO concensus conference - higher 20 g/ 12,5 g – 
metanalysis  EtOH/daily increasing the risk 



ORGAN DAILY ETHANOL (g) 

     MEN             WOMEN 

LITERATURE 

UADT      25-49              10-20 

     (2.3-3-6)          (4.6) 

Bofetta + Garfinkel 1990 

Maier + Sennwald   1994 

Harty et al. 1997 

LIVER      >24                  >12 

     (Cirrhosis)       (Cirrhosis) 

Burger et al. 2000 (MA) 

 

BREAST      -                       >20 

                             >12 (1.4) 

Burger et al. 2000 & Smith-

Warner et al.1998 (MA) 

Fuchs et al. 1995 

Thun et al. 1997 

COLORECTUM 

(POLYPS) 

     >30-50(2.5)      >30-50(2.5) 

     >30 (1.8)          >30 (2.5) 

 

Scheppach et al. 1999 (MA) 

Cho et al. 2004 (MA) 

Keanny et al. 1995 





Ethanol metabolism  
and ADH, AlDH Polymorphisms 

ETHANOL ACETALDEHYDE ACETATE 

ALDH2*2 

ADH1B*2/ADH1C*1 

e.g - ADH1B, ADH1C, ALDH2 increase in UADT Cancers in central  Europen  
population   Hashibe 2006 

 - ALDH2*2 gene polymorphism is predictor of development cancer in Japanese 
alcoholics – Yokoyama 1998 



IMMUNSUPPRESSIONN 

IRON 

RETINOIDS 

METHYLTRANSFER 

CYTOCHROME P4502E1 

ACETALDEHYDE 

INFLAMMATION 

ALCOHOL 

DNA CHANGES 



Allen 2009 



 Alcoholic beverages are carcinogenic to humans.  

 10% of all cancers in men and 3% in women could be 
attributed to alcohol consumption. 

 The occurence of malignant tumours of the oral cavity, 
pharynx, larynx, oesophagus, liver, colorectal cancer 
and female breast is causally related to alcohol 
consumption.  

 Association is suspected for pancreas and lung cancer. 

Alcohol and  cancer - conclusion 



Mechanisms of Alcohol Induced  
Tisssue Injuries  



Lancet 2018, 391, 1513-23 





 EU –losses 125 mld EUR/year 
 55 million adults are estimated to drink at harmful levels in the 

EU (more than 40g of alcohol)  
 Harmful alcohol consumption is estimated to be responsible for 

approximately 195 000 deaths a year in the EU due to e.g. 
accidents, liver disease, cancers, suicides etc.  

 Harmful alcohol use is the 3rd biggest cause of early death and 
illness in the EU, behind tobacco and high blood pressure.  

 1 in every 7 deaths in men and 1 in every 13 deaths in women in 
the group aged 15–64 years was due to alcohol consumption  

 Alcohol influencing to deaths in young generation  (15-29 
years) World  5%, Europe 25% , Eastern Europe 33% 
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  Walthers Compendium 



Lancet 2018, 391, 1513-23 



 100g/week = 15 g/day 
 200g/week = 30 g/day  
 15-30 g/day 

 
 0,3-0,6 L beer (50g/L) 
 1-2 dl wine (150g/L) 
 0,3-0,9 dl Spirit (400g/L) 


