
ABSTRACT

Key Terms

Low birth weight: a birth weight of an
infant of about 5 pounds or less
 
Preterm Birth: birth before the start of the
37th week of pregnancy, which can result
in health problems for the infant (Ex:
undeveloped lungs, inability to control
body temperature)
 
Particulate matter (PM): solid and liquid
particles suspended in air, many of
which are hazardous; includes particles
such as dust, pollen, soot, smoke, and
liquid droplets
 
 
 

Exposure to particulate matter (PM) during

pregnancy has been associated with preterm

births and low birth weight, but it is unknown if

certain time periods during pregnancy are more

sensitive to PM exposure than others. This study

measures the effects of inhaling PM during

pregnancy by exposing mice to particulate

matter during three different periods of

pregnancy. Exposure to PM throughout

pregnancy significantly decreased the length of

gestation. They also found that specific periods

are more susceptible to exposure than others,

which lead to low birth weight and preterm

births.

How Does Air Pollution Affect Pregnancy?
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Fertilization: occurs when a male sperm

and female egg meet; this begins

gestation

 

Gestation: the complete process of

pregnancy, beginning with fertilization and

ending in birth; normally 40 weeks long

PM2.5 is particulate matter 2.5

micrometers or less in diameter, which is

the type of particulate matter used in

this study.



INTRODUCTION

 

Air pollution has a range of negative impacts, including damage to

human health, ecosystems and food crops. Air pollution is made up of a

mixture of solid particles and gases in the air. Particulate matter (PM) is a

specific type of air pollution that is only made up of solid particles. They

can come from car emissions, chemicals from factories, dust, pollen, and

mold. Inhaling PM can increase the chance of health problems such as

cancer, heart disease, and respiratory diseases such as asthma.

Based on the results of previous studies, exposure to PM throughout

pregnancy is linked to preterm birth and low birth weight. In this study,

scientists at the New York University School of Medicine wanted to know

how exposure to PM during different periods of pregnancy could affect

babies. Preterm births and low birth weight are dangerous, because this

means that the babies have not fully developed. This puts the babies at

risk for long-term health issues including eye/vision problems, learning

disabilities, cardiovascular disease, and diabetes.

Why are mice used as model organisms for this experiment? 

Even though mice have a shorter gestation than humans, the

developmental events that occur during gestation are very similar.



For Group 4, the gestation was shorter by half a day compared to the control.

Shortening mice gestation by half a day corresponds to about a one week

decrease in humans. This is considered preterm. There was also an 8 - 11%

decrease in birth weight (Figure 2).

RESULTS

METHODS

FIGURE 2:  These two bar graphs show that when exposed to PM throughout
pregnancy (Group 4), both preterm birth and low birth weight are likely to occur. The
asterisk indicates statistical significance.
 
 
 

This study used a control and four experimental groups. The PM used in this

experiment was 2.5 micrometers or less in diameter. The control was not exposed to

any PM. Group 1 was exposed to PM during period 1, Group 2 was exposed to PM

during Period 2, Group 3 was exposed to PM during Period 3, and Group 4 was

exposed to PM for the entirety of pregnancy. When the groups were not exposed to

PM, the mice inhaled filtered air containing no PM. 



DISCUSSION

Adapted by Alexandria Raab and Ruby Gumenick from Exposure to Ambient Particulate Matter during
Specific Gestational Periods Produces Adverse Obstetric Consequences in Mice by Jason L. Blum et al.,
Environmental Health Perspectives, 2017

Groups 2 and 3 had a shorter gestation. The

birth weight measurements for Group 3

were not significant; however, there was a

significant decrease in birth weight for

Group 2 (Figure 3). Exposure had more of

an effect during certain periods of

pregnancy. Since Periods 2 and 3 in mice

loosely correspond to the second and third

trimesters in humans, these results suggest

that preterm birth due to exposure to PM

occurs later in pregnancy.

RESULTS  CONTINUED

They found that Groups 2 and 3 had more preterm births, and Group 2 had

the lowest birth weights.

When pregnant mothers are exposed to elevated  levels of PM, their babies

are put at a higher risk for long-term health issues including eye/vision

problems, learning disabilities, cardiovascular disease and diabetes. This

study provides important information which is used when developing health

policy and laws regarding air pollution.

Cities like New York, which have high concentrations of PM in the air, had

the highest rates of low birth weight. In contrast, less industrial states had

the lowest rates of low birth weight because of a decreased concentration

of PM in the air.

pregnancy is linked to preterm births and low birth weight. Secondly, they

wanted to determine when exposure during pregnancy is most likely to be

associated with harmful health effects.

FIGURE 3: Pups were born earlier, and with
lower birth weight when the mothers were
exposed later in their pregnancy. The
increase in birth weight in Group 3 was not
statistically significant. 
 
 
 

There were two main goals of this study.

Firstly, the scientists wanted to provide

evidence that inhalation of PM during 


