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ABSTRACT 

 
Lung cancer is the most common fatal cancer disease in the world.  

A characteristic feature of lung cancer is genetic diversity. 
In the overwhelming majority of cases, smoking is the most important 

etiopathogenic factor. Lung cancer is a cancer with a very bad prognosis regarding 
long-term survival. The risk of lung cancer depends primarily on active or passive 
exposure to the carcinogenic components of tobacco smoke. According to available 
data, the development of lung cancer in addition to active and passive smoking is 
directly affected by environmental pollution such as smog and fumes, ionizing 
radiation, mycotoxins and long-term exposure to asbestos (occupational exposure). 

Research on the pharmacoprevention of lung cancer began over 30 years ago. 
The first nutrient that the researchers said could inhibit the development of lung 
cancer was beta carotene. Unfortunately, long-term regular supplementation with 
high doses of antioxidant in the form of beta-carotene brought the opposite effect. 
An increase in the incidence of lung cancer was found in people who received beta 
carotene in the form of a synthetic food supplement. 

The other component tested was N-acetylcysteine. It is a sulfur compound and 
a powerful antioxidant that supports the synthesis of glutathione and cysteine, with 
destructive effects on carcinogenic substances. N-acetyl-cysteine, used in the form 
of NAC adduct and epigallocatechin-3-gallate, showed efficacy in inhibiting the 
development of lung cancer only in animal models. In the pharmacoprevention of 
lung cancer, the use of vitamin E was also tested in the form of tocotrienol and 
tocopherol. 

The following work also shows the existence of a high concentration 
correlation which belongs to the steroid hormone, mainly estrogen, in the blood and 
the development of lung cancer in women. An increased risk of lung cancer has 
been observed in women undergoing long-term hormone replacement therapy. 

The results show that 2-methoxyestradiol, the endogenous metabolite  
-estradiol, shows positive results that inhibit the growth of lung cancer cell 

lines. 
The aim of the work was to present the correlation between tobacco abuse and 

passive smoking and lung cancer, pharmacoprevention of lung cancer and the 
association of elevated estrogen concentration in women with an increased risk of 
lung cancer. 
 
 
 
 
 
Keywords: lung cancer pharmacoprevention, biology of lung cancer, chemistry of 
lung cancer, hormonal induction, 2-methoxyestradiol 
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WPROWADZENIE 

 

               

tytoniu. Do 
 

aromatyczne, arsen, chlorek winylu oraz radioaktywny gaz - 

 
 

1.  
 

 

8-oksoguaniny (OGG1
OGG1 (Rys. 1).  Dym tytoniowy 

aromatyczne 

[1-3]. 
Wielopie

glutationu-

                   

 
 
 
 

biernych palaczy 
-4]. 



 

gruczolakorak zazwyczaj  
 

w obwodowych drogach oddechowych jak i centralnie [9,10]. 

 
 

Wareniklina (Rys. 8), agonista receptora nikotynowego i bupropion (Rys. 9) 

[5-9]. 
 

 

 

Rysunek 1.     Selektywny inhibitor glikozylazy DNA 8-oksoguaniny 1 (OGG1) katynonu 
Figure 1. Selective inhibitor of 8-oxoguanine 1 DNA glycosylase (OGG1) 
 
 
 

 

 

Rysunek 2.     Struktura molekularna nitrozoaminy 
Figure 2. Molecular structure of nitrosoamine 
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Rysunek 3.     Struktura molekularna benzo(a)pirenu, C20H12 
Figure 3. Molecular structure of benzo(a) pyrene, C20H12 

 

 

Rysunek 4.     Struktura molekularna fenolu 
Figure 4. Molecular structure of phenol 
 
 

 

 

Rysunek 5.     Struktura molekularna krezolu 
Figure 5. Molecular structure of cresol 
 



 

 
Rysunek 6.     Struktura molekularna formaldehydu 
Figure 6. Molecular structure of formaldehyde 

 

Rysunek 7.     Struktura molekularna nikotyny 
Figure 7. Molecular structure of nicotine 
 
 
 

 
 
 
 
Rysunek 8.     Struktura molekularna warenikliny 
Figure 8. Molecular structure of varenicline 
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Rysunek 9.     Struktura molekularna bupropionu 
Figure 9. Molecular structure of bupropion 
 
 

2. -
KAROTENU  

 
                 

i beta-karoten. Beta-karoten, prekursor witaminy A to silny antyoksydant, 

Beta-
wykorzystywane karotenoidy to kryptoksantyna, astaksantyna, zeaksantyna, luteina 
i likopen [11-13]. 

 

 

-karotenu (Rys. 10) w osoczu.  
              

u palaczy -karotenu.   
  in vivo, 
 

 
National Cancer 

Institute 
-karotenu [11,12]. 

  
 



 
 

 
 
 

Rysunek 10.     -karotenu 
Figure 10.   Simplified chemical formula of -carotene 

 

-karotenu w dawce 30 mg dziennie i retinolu 
(Rys. 11) w dawce 25.000 jm 

                
6 latach od momentu odstawienia suplementacji beta-karotenu i retinolu. Badanie 

 

 

 
 

Rysunek 11.      
Figure 11.   Simplified chemical formula of retinol 

 
3.  N-  
 

Opracowywanie nowych metod farmakoprewencyjnych  w odniesieniu do raka 

N- od 
ponad 40 lat. 

N-acetylocysteina  

14). NAC po podaniu doustnym jest bardzo szybko    jest  do  
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reakcji koniugacji. J
wytwarza 
przeciwutleniaczem.   

 
jak aflatoksyna, 2-aminofluorena czy benzo(a)piren. Wysokie dawki NAC 

 
 galusanu epigallokatechiny 

(EGCG) (Rys. 13) zastosowane jako addukt EGCG- -NAC (Rys. 15) wobec 
mysich i l

s z zielonej herbaty (Theaceae
    w wi -20]. 

 

 
Rysunek 12.     Struktura molekularna N-acetylocysteiny 
Figure 12.   Molecular structure of N-acetylcysteine 

 

 
Rysunek 13.     Struktura molekularna galusan epigallokatechiny (EGCG) 
Figure 13.   Molecular structure of epigallocatechin gallate (EGCG) 
 
 
 



 

 
 
 
Rysunek 14.     Struktura molekularna glutationu 
Figure 14.   Molecular structure of glutathione  

 

 
Rysunek 15.     Addukt EGCG- -NAC 
Figure 15.   Adduct EGCG-2'-NAC 

 

4.  
 

 

(Rys. 16) i tokotrienoli (Rys. osiem grup: - - - -
- - - -  

oraz 16- - - - - - - -TT, 
- -  jak                        

w przypadku tokoferoli, natomiast nienasycony 16-
posiada przy trzech pozycjach. Tokoferole nie 
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syntetyzowane w 

 
-

-
-33

-
- celu potwierdzenia 

przeprowadzono badania, w postaci wprowadzenia 
witaminy E do 

 
 

Rysunek 16.      
Figure 16. Simplified chemical formula of tocopherol

 

 
Rysunek 17.      
Figure 17.   Simplified chemical formula of tocotrienol 

 

5.  
 

 
 

 do  



 
 

17- -Estradiol - 

receptora estrogenowego (ER) - 

               

niegen

-23].  
 

in vitro 

EGF w procesie kancerogenezy [21-24]. 
W badaniu klinicznym przeprowadzonym na 180 kobietach wykazano 

 
 

 

 

Rysunek 18.     Struktura molekularna 17- -Estradiolu 
Figure 18.   Molecular structure of 17- -Estradiol 
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6. 2-METOKSYESTRADIOL JAKO FIZJOLOGICZNY 
PRZECIWNOWOTWOROWY 

 
-

hydroksylacji i metylacji pozycji 2 jest 2-metoksyestradiol (Rys. 19) (2ME2, 
(17beta)-2-methoxyestra-1,3,5(10)-triene-3,17-diol
zahamowanie procesu 

 
kancerogennych. Przeprowadzone badania in vitro  

-                 
i nowotworowych. Badania in vitro 

typu p53

2-

-28].  
Klinika Uniwersytecka 

na 
-  

2-  

 

  

Rysunek 19.     -estradiolu w 2-metoksyestradiol 
Figure 19. Transformation of -estradiol into 2-methoxyestradiol



 

 
 

W 80% 
p

promieniowanie 
 

                   
w postaci beta-

 
N-acetylocysteina - 

w formie adduktu NAC i galusanu epigallokatechiny 
 

                    
owania na 

-Metoksyestradiol, czyli metabolit endogenny 
-

 
 

 
 

2- IP 
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