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Examination of Nicotine-Induced Alterations in Germ Cell DNA 

RESULTS

CONCLUSIONMETHODS

While evidence from mouse models strongly suggests that prenatal 

nicotine exposure supports a hyperactive-inattentive phenotype 

following direct exposure in utero via maternal circulation (Zhu et al 

2014), there is little evidence that suggests consequences resulting from indirect exposure of the offspring through a father’s use of 
tobacco products.  In order to address the question of the influence 

of a father smoking on their offspring, we developed a paternal 

nicotine exposure mouse model in which adult male mice were 

exposed to nicotine in their drinking water for 12 consecutive 

weeks. We found that the offspring of these nicotine exposed male 

mice displayed deficits in working memory and attention, 

behavioral phenotypes that have been previously linked to ADHD. 

These intriguing findings were rationale to hypothesize that the fathers’ germ cells may have undergone genetic changes as a result 
of the nicotine exposure and that these changes in the germ cell DNA 

were the basis for transmission of an ADHD-like phenotype to the 

offspring. To address these possibilities, we are performing 

molecular genetic analysis of germ cells and examining gross 

morphology of the testes of nicotine-exposed fathers to elucidate 

mechanisms by which paternal nicotine exposure may cause 

behavioral changes associated with ADHD in the offspring.

Adult male C57Bl6 mice were fed nicotine in saccharin-flavored 

drinking water (200 μg/mL nicotine in 2% saccharin) daily for 8-12 

weeks. The two control groups were given 2% saccharin alone and 

water alone, respectively.  Following the exposure period, adult F0 

(founder) male mice were bred with naïve female mice to produce F1 

offspring. We observed behavioral changes in the offspring—
specifically deficits in working memory and attention.   

We collected testes and sperm from the F0 male mice. The testes of the 

adult F0 male mice were sectioned into 20 μm thick slices on a 

cryostat. The testes were examined for morphological changes by 

staining with a 0.1% cresyl violet stain and examination by light 

microscope. 

Data Analysis: Testis cells were examined for any disorganization in 

the layers of developing sperm within the seminiferous tubules.
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1. Exposure of adult male mice to nicotine or saccharin has no 

observable effect on the gross anatomical structure of the testes with 

the use of a cresyl violet stain

ABSTRACT

Use of tobacco products, particularly cigarettes, by pregnant women 

and women of child-bearing age represents one of the most 

significant environmental risk factors for the developing fetus.  

Clinical and pre-clinical studies have reported a relationship 

between fetal nicotine exposure and premature birth (Cnattingius

2004), sudden infant death syndrome (Slotkin et al 1995), and an 

increase in the risk of attention deficit hyperactivity disorder 

(ADHD) (Zhu et al 2012).  
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Future Directions: We hope to continue to analyze the gross 

anatomical structure of the F0 testes using various antibody stains in 

order to elucidate the method by which the cognitive and behavioral 

changes are passed on to the F1 generation.
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1. Paternal saccharin and nicotine exposure did not produce 

observable differences in seminiferous tubules organization.
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