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Fetal alcohol exposures promote the 
development of aggressive tumors in the 

endocrine glands 



1. A large number of reports now show that alcohol consumption 
in adult increases the chance of developing certain cancers (e.g., 
Head and Neck, Esophageal, Liver, Breast, Colorectal). The more 
alcohol a person consumes, the higher their risk of developing 
some kinds of cancers. 

2. Some case reports suggest that prenatal alcohol exposure 
increases cancer susceptibility of human offspring (Azouz et al. 
Pediatr Radiol, 1993; 23:615-616; Becker et al., Wien Klin
Wochenschr, 1982; 94:364-5; J. Jorgenson, 2013; Severson et al., 
Cancer Epidemiol Biomarkers Prev, 1993; 2:433-439; Mongraw-
Chaffin et al.,  Alcohol. 2009; 43:241-5) 

Alcohol and Cancer Risk



Alcohol exposure in utero increases susceptibility to 
mammary tumorgenesis in rat offspring?
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Animals exposed to alcohol in utero exhibit increased 
mammary gland proliferation

Polanco et al., ACER (2010)



Tumor incidence Tumor multiplicity

Alcohol exposure in utero increases the risk of developing mammary cancer 

Polanco T, Cohick W, Sarkar DK, 2010, Alcohol Clin Exp Res 34:1879-1887. 



Alcohol exposure in utero results in more ER negative 
mammary tumors following MNU treatment

Polanco et al., ACER (2010)



Alcohol exposure in utero results in more lung metastasis of 
mammary tumors cells (MAD B106)

Zhang et al., ACER, 2016
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Alcohol exposure in utero increases susceptibility to 
prostate tumorgenesis in rat offspring
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Effect of fetal alcohol exposure on prostate histopathology of offspring
Study-I

Histopathology

Cell proliferation

Murugan et 
al. ACER, 2014



Fetal alcohol exposure and prostate tumorigenesis of rat offspring

Study-II

Expression of cell proliferation marker (ki-67)

Murugan et al. ACER , 2014



Fetal alcohol exposure and prostate tumorigenesis of rat offspring
Study-III -ER-45 (3.4 mg/kg) + T4 (2 mg/kg) 
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Alcohol exposure in utero increases susceptibility to 
pituitary tumorgenesis in rat offspring
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Alcohol exposure in utero increases susceptibility to 
pituitary tumorgenesis in rat offspring

MRI of Pituitary Glands showing volume differences

Wynne and Sarkar, Unpublished
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Alcohol exposure in utero increases susceptibility to 
form aggressive pituitary tumors in rat offspring

Jabbar and Sarkar, unpublished

Ki67 labeling



AD AF

Alcohol exposure in utero increases susceptibility to 
form aggressive pituitary tumors in rat offspring

Jabbar and Sarkar, unpublished
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Alcohol exposure in utero increases susceptibility to 
form aggressive pituitary tumors in rat offspring

Jabbar and Sarkar, unpublished
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Summary and Conclusion
1. These results show that endocrine cells of mammary 

gland, prostate gland or pituitary gland of fetal alcohol-
exposed rats develop hyperplasia (a marker for 
preneoplasia) during aging and form aggressive tumors 
following carcinogens challenge

2. Tumor cells of alcohol-fed rats often acquire aggressive 
and metastatic tumorigenic behaviors, express 
multipotency stem cell regulators and Wnt signaling 
genes. 

3. Together the data suggest that fetal alcohol exposure 
programs the endocrine cells to develop aggressive 
tumors possibly due to increase in stem cell niche within 
the tumor microenvironment.
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