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#1: Teratogens are agents that can cause abnormalities in fetal development -leading to birth 

defects or malformations. One general type of teratogen that has been well-studied is 

environmental teratogens, which include chemicals, radiation, and infectious agents. Among 

these, chemicals are particularly problematic due to their prevalence in the environment and their

ability to affect fetal development in various ways. Chemical teratogens disrupt normal 

developmental processes, such as cell division and differentiation. For example, alcohol can 

interfere with the migration of neurons, leading to a range of cognitive and behavioral deficits. 

Similarly, exposure to lead can cause oxidative stress and DNA damage, leading to neural tube 

defects and other developmental abnormalities. The mechanisms of chemical teratogens are 

complex and often depend on the timing, dose, and duration of exposure. Factors such as 

maternal metabolism, placental transport, and fetal metabolism can also influence the effects of 

chemical teratogens on fetal development. For instance, some teratogens can accumulate in the 

placenta or fetal tissues, leading to prolonged exposure and more severe outcomes. Preventing 

exposure to chemical teratogens is crucial for promoting healthy fetal development. This can 

involve measures such as avoiding alcohol and tobacco use during pregnancy, reducing exposure

to environmental pollutants, and using protective equipment when working with hazardous 

chemicals. Additionally, early detection and intervention can help mitigate the effects of 

teratogenic exposure and improve long-term outcomes for affected children.
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#8: There are several maternal factors that can affect the fetal environment, including the 

mother's emotional state and social context. During pregnancy, the mother's physical and 

emotional well-being can have a significant impact on the development and health of the fetus. 

Here are some of the ways in which the mother's emotional state and social context can influence

her child:

● Stress and anxiety: When a pregnant woman experiences stress or anxiety (which is 

likely to occur to those who live in marginalized communities), it can increase the levels 

of stress hormones in her body, which can cross the placenta and affect the fetus. High 

levels of stress hormones can lead to fetal distress, premature birth, and low birth weight. 

Moreover, studies suggest that maternal stress during pregnancy is associated with 

negative outcomes in children, including behavioral problems, attention deficits, and 

lower cognitive function (learned that in class today).

● Depression: Maternal depression during pregnancy is correlated with negative outcomes 

in children, including impaired cognitive development and increased risk for behavioral 

problems. The reasons for this are not entirely clear, but it is thought that depression may 

affect the levels of neurotransmitters in the mother's brain, which can cross the placenta 

and impact the fetal brain (sad mom, sad baby).

● Social context: The social context in which a mother lives can also impact the fetal 

environment. For example, if a mother lives in poverty or experiences discrimination, she
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may be more likely to experience stress, which can impact her child's development. 

Additionally, social support can play a crucial role in a mother's emotional well-being 

during pregnancy. When a mother has supportive relationships with friends and family, it

can help her cope with stress and anxiety, leading to positive outcomes for her child.

● Substance use: Substance use during pregnancy, such as alcohol or tobacco, can have 

severe negative effects on fetal development. It can cause birth defects, cognitive 

impairment, and behavioral problems in the child. Moreover, illicit drug use during 

pregnancy can lead to withdrawal symptoms in the newborn. Overall, the emotional state 

and social context of a pregnant mom has a significant impact on the fetal environment 

and the development and health of her child. It is essential to support expectant mothers 

and provide them with the resources they need to maintain their emotional and physical 

well-being during pregnancy.

#5: While the prenatal stage is often thought of as a time of development and growth, research 

has strongly shown that fetuses have some capacity for learning even before birth. Here are some

ways in which fetuses are believed to have the ability to learn:

-Responding to sounds: As early as 16 weeks gestation, fetuses can respond to sounds in their 

environment, including their mother's voice, music, and other external noises. Studies have 

shown that fetuses can distinguish between different sounds, such as different languages, and can

even respond to familiar sounds by moving or changing their heart rate.
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-Memory formation: Research suggests that fetuses may have the ability to form memories while

still in the womb. Studies have shown that fetuses can remember familiar stimuli, such as a 

specific story or song, and can recognize and respond to it after birth.

-Classical conditioning: Similar to how Pavlov's dogs learned to associate a bell with food, 

fetuses can also learn to associate specific stimuli with certain outcomes. For example, if a 

mother repeatedly exposes her fetus to a particular sound or vibration paired with a specific 

sensation, such as a vibration followed by a gentle pat, the fetus may learn to associate the sound 

with the sensation.

- Preference formation: Research has shown that fetuses can develop preferences for certain 

stimuli, such as the mother's voice or a specific type of music. Fetuses may also show a 

preference for certain types of stimulation, such as visual or auditory stimulation.

 It is important to note that the extent to which fetuses can learn is still being studied, and there is

much that is still unknown about prenatal learning. However, it is clear that the prenatal period is

an important time for development and growth, and the experiences a fetus has during this time 

can have an impact on their development after birth.

#2: Another type of teratogen is infectious agents, which include viruses, bacteria, and parasites. 

Exposure to these agents during pregnancy can result in a range of adverse fetal outcomes, 

including birth defects, growth restriction, and even fetal death. One example of an infectious 
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agent that can be problematic as a teratogen is the Zika virus. The Zika virus primarily spreads 

through mosquito bites but can also be transmitted through sexual contact, blood transfusions, 

and from mother to fetus during pregnancy. While most individuals infected with the Zika virus 

do not show any symptoms, infection during pregnancy can lead to a range of fetal abnormalities

collectively known as Congenital Zika Syndrome (CZS). CZS can cause microcephaly, a 

condition in which the baby is born with an abnormally small head and brain, which can lead to 

intellectual disability, developmental delays, and seizures. Babies born with CZS may also have 

eye abnormalities, including damage to the retina and optic nerve, and joint contractures, which 

are abnormal shortening and tightening of muscles and tendons, leading to restricted joint 

movement. The mechanisms by which Zika virus harms fetal development are not fully 

understood, but it is believed to interfere with normal brain and organ development. The virus 

can cross the placenta and infect the fetal brain, leading to cell death and reduced brain growth.

Factors that make Zika virus problematic as a teratogen include its ability to cross the placenta 

and infect the fetus, the lack of a vaccine or specific treatment for the virus, and its potential to 

cause long-term neurological and developmental problems in affected babies. Furthermore, Zika 

virus outbreaks tend to occur in areas with high mosquito populations and limited resources for 

mosquito control and healthcare, making it challenging to prevent or control outbreaks. Pregnant 

women are advised to take precautions to avoid mosquito bites and to avoid traveling to areas 

with known Zika virus transmission. (I witnessed a Zika outbreak while I lived in Brazil- it was 

not pretty at all).

#6: Prenatal emotional capabilities refer to the ability of the fetus to experience and respond to 

emotional stimuli in the womb. While it was once believed that the developing fetus had limited 
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capacity for emotional experience, recent research suggests that the fetus is capable of processing

and responding to emotional stimuli in the environment. Studies have demonstrated that the fetus

can recognize and respond to the sound of the mother's voice, as well as other sounds in the 

environment, such as music or speech. Moreover, the fetus can detect changes in maternal mood 

and stress levels, as hormones released during maternal stress can cross the placenta and affect 

fetal development. Research also shows that prenatal emotional experiences can have long-term 

effects on later development. For instance, exposure to high levels of maternal stress during 

pregnancy has been linked to negative outcomes in children, including increased risk for 

behavior problems, anxiety, and depression. Conversely, positive emotional experiences during 

pregnancy, such as maternal singing or reading to the fetus, have been associated with improved 

cognitive and emotional outcomes in children. One theory regarding the prenatal emotional 

capabilities of the fetus is that these experiences may shape the development of the brain and 

nervous system, laying the foundation for emotional regulation and social behavior later in life. 

The developing brain is thought to be highly sensitive to the emotional environment in the 

womb, and early emotional experiences may influence the development of neural connections 

and brain structure. 

In conclusion, the prenatal period is a time of active development during which the fetus is 

capable of processing and responding to emotional stimuli in the environment. Prenatal 

emotional experiences can have long-lasting effects on later development, highlighting the 

importance of prioritizing emotional health during pregnancy.
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#3: A third general type of teratogen is radiation, which can have harmful effects on fetal 

development. Radiation exposure during pregnancy can be caused by medical imaging 

procedures such as X-rays and CT scans, as well as exposure to radioactive materials in the 

environment, such as nuclear accidents or weapons testing.

The impact of radiation exposure on fetal development depends on the dose, timing, and duration

of exposure. High doses of radiation can lead to miscarriage, stillbirth, or severe birth defects, 

while lower doses may not result in visible birth defects but can still cause long-term health 

issues in the child, such as an increased risk of cancer. Pregnant women are generally advised to 

avoid unnecessary exposure to radiation and to inform their healthcare provider if they require a 

medical imaging procedure. In some cases, alternative imaging methods such as ultrasound may 

be used instead to avoid radiation exposure to the developing fetus.

#Video: “Nathan Fox: Temperament and Genetics @ the Simms/Mann Institute Think Tank”

The video features Nathan Fox, a professor of human development at the University of 

Maryland, discussing the intersection of genetics and temperament in child development. Fox 

explains that temperament refers to an individual's innate personality traits, such as their level of 

emotional reactivity, sociability, and activity level. These traits can influence how children 

respond to their environment and shape their developmental trajectories. According to Fox, 

genetic factors play a significant role in shaping temperament. He notes that research has 

identified specific genes that are associated with different aspects of temperament, such as the 
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gene for the neurotransmitter dopamine, which is linked to reward-seeking behavior and 

sensation-seeking.

However, Fox emphasizes that genes are not the only factor that influences temperament. 

Environmental factors, such as parenting style and early experiences, can also have a significant 

impact. He suggests that the interplay between genes and environment is complex and dynamic, 

with different genes being expressed under different environmental conditions. Fox also 

highlights the importance of understanding temperament in the context of culture and society. He

notes that certain temperamental traits may be valued differently in different cultures and may be

associated with different outcomes. For example, a high level of emotional reactivity may be 

seen as problematic in some cultures but may be valued as a sign of sensitivity in others. Overall,

Fox's presentation highlights the complex interplay between genetics, temperament, and 

environment in shaping child development. He suggests that a better understanding of these 

factors can help us to identify risk factors and promote positive outcomes for children.


