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PPB MAJOR MILESTONES AND ADVANCES:. 2000-2004
(+ denotes highlighted manuscript)

¢ 2000 (March) Consensus Development Conference: Antenatal Corticosteroids Revisited: Repeat Courses

+ 2000 (June) From Bronchopulmonary Dysplasia to Chronic Lung Disease Workshop

+ 2000 (July) Maternal-Fetal Surgery Conference

+ 2000 (September) Nausea and V omiting During Pregnancy Workshop

+ 2000 (November) SIDS Pathogenesisin the New Millennium

+ 2000 Elevated mid-trimester vaginal fetal FFN levels predict spontaneous preterm birth; AJOG 183:469,2000"

+ 2000 Treatment of asymptomatic trichomoniasis increases risk of preterm birth; NEJM 345:487, 2001°

+ 2000 Thrombin initiates uterine contractions in pregnancies complicated by hemorrhage; AJOG 183: 674-81 and
183: 799-804"

+ 2001 (March) Setting a Research Agenda for Stillbirth Workshop

+ 2001 (May) Role of Geneticsin the Health Disparity of Preterm Birth and Low Birth Weight Workshop

¢ 2001 (August) Prenatal Alcohol Exposure and Risk for Adverse Pregnancy Outcomes and SIDS Workshop

+ 2001 A novel X chromosome-linked genetic cause of recurrent miscarriage; AJOG 185:563-68 *

+ 2001 Maternal protein restriction in pregnancy programs subsequent adult hypertension; Pediatr Res 49:1-8"

+ 2001 Mid-trimester sonographic cervical length predicts preterm birth; JAMA 286:1340-1348"

+ 2002 (February) Seminarsin Perinatology: Stillbirth > 20 Weeks' Gestation

¢ 2002 (June) Defining the Content of Follow Up Care Workshop

+ 2002 (December) Pregnancy and Perinatology Branch Planning Workshop

+ 2002 (December) Fetal and Neonatal Growth and Devel opment Workshop

+ 2002 Temporal response of fetal erythropoietin to hemorrhage; J Soc Gynecol Invest 9:75-79"

+ 2002 Home uterine activity monitors not useful for predicting preterm birth; NEJM 346:250-255"

+ 2002 Adaptation of ovine pancreatic insulin secretion to chronic hypoglycemia—implications for adult onset
diabetes; J Physiol 15:95-105"

+ 2002 Prenatal cocaine exposure affects behavior at one month of age and fetal growth deceleration; Pediatrics
110:1182-92; and Obstet Gynecol 100: 916-24"

+ 2002 Varicellain pregnancy increases risk of pneumonia; J Inf Dis 185:422-427"

+ 2002 Risk factors for SIDS among Northern Plains Indians, JAMA 288:2717-2723"

+ 2002 Changes in pathogens causing early onset sepsisin very low birth weight infants; NEJM 347:240-7*

+ 2002 Causes of late onset sepsisin very low birth weight neonates; Pediatrics 110:285-91"

+ 2002 Mechanisms of how estrogen protects from arteriosclerosis; Endocr Rev 21: 655-686"

¢ 2003 (April) Investigation of Fetal Origins of Adult Health in Twin Cohorts Workshop

+ 2003 (May) Role of Genomic Imprinting, Confined Placental Mosaicism, and Uniparental Disomy in Fetal
Growth and Beyond Workshop

+ 2003 (June) First Steering Committee Meeting of the Community Child Health Research Network

+ 2003 (June) Seminarsin Perinatology: Highlights from the NICHD’s Maternal-Fetal Medicine Units Network

+ 2003 (July) From Bench to Bedside: Preventing Bilirubin-Induced Brain Injury (BIBI) in the Newborn and
Kernicterusin the 21st Century Workshop

+ 2003 Progesterone prevents recurrent preterm birth; NEJM 348:2379-85"

+ 2003 Mechanism of pulmonary hypertension in newborns, Am J Physiol Heart Circ Physiol 285:H204-211"

+ 2003 Maternal autoantibodies linked to preeclampsia; J Soc Gynecol Invest 10:82-3"

+ 2003 American College of Obstetricians and Gynecologists (ACOG) Committee Opinion 291: Progesterone and
Preterm Birth; Obstet Gynecol 102:1115-6"

+ 2003 Antibiotics not useful to prevent preterm birth in FFN-positive women; Obstet Gynecol 101:847-855"

+ 2003 Asthma severity predicts morbidity in pregnancy; J All Clin Immunol 112: 283-288"

+ 2003 (November) First Steering Committee Meeting of the Stillbirth Collaborative Research Network

+ 2003 (December) First Steering Committee Meeting of the Prenatal Alcohol in SIDS and Stillbirth Network

+ 2004 Optimal treatment of moderate asthma in pregnancy; AJOG in press *

+ 2004 (January) NICHD-American Academy of Pediatrics (AAP) Research and Training in Neonatology
Workshop

¢ 2004 (January) NICHD-USAID Periconceptual Nutrition and Pregnancy Outcome Workshop

¢ 2004 (January) PPB Strategic Plan distributed to NACHHD Council

+ 2004 (January) Fetal growth restriction RFA presented to Council®
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EXECUTIVE SUMMARY

The mission of the Pregnancy and Perinatology Branch (PPB), within the Center for
Developmental Biology and Perinatal Medicine (CDBPN), National Institute of Child Health and
Human Development (NICHD), isto improve the health of mothers and children with afocus on
maternal health, pregnancy, fetal well being, labor and delivery, and the developing child. The
Branch seeks to acquire scientific information that supports the mission through basic and clinical
research, including: determining basic mechanisms that underlie normal and disease processes;
identifying new treatments, methodologies, and preventive strategies that arise from translational
and evidence-based research; ng the dissemination and impact of therapeutic and preventive
interventions; and increasing scientific resources through recruitment and training of investigators.

Sinceitslast report to the National Advisory Child health and Human Development (NACHHD)
Council, Branch funding in current dollars has increased from $70 million to $93.4 million. The
PPB utilizes many existing National Institutes of Health (NIH) funding mechanisms to support its
activities, which extend from basic research to clinical trials (see Figure 1).

Over the past four years, the Branch has expanded significantly, making considerable stridesin
incorporating the obstetrical, neonatal, and basic science fields. The Branch’slong-term
Networks, the Neonatal Research Network (NRN) and Maternal-Fetal Medicine Units (MFMU)
Network, continue to be very successful. Each year, the Networks have each given more than 20
national presentations. In addition, through the success of a number of initiatives, the Branch has
expanded its portfolio to incorporate fetal surgery, stillbirth, perinatal alcohol exposure, health
disparity of preterm birth, and perinatal genetics.

In fiscal year 2002, the PPB launched a Maternal-Fetal Surgery Network, involving three sites and
adata center, to perform arandomized trial on in utero versus postnatal repair of spinabifida, a
devastating neurological condition that results from failure of the fetal spine to close.

In fiscal year 2003, the PPB established three collaborative networks:

e The Branch, in collaboration with the NICHD’ s Center for Population Research (CPR),
initiated a Community Child Health Network (CCHN) to support community-research
ingtitution partnerships that study how community, family, and individual level influences
interact with biological influences and result in health disparitiesin pregnancy outcome and
infant and early childhood mortality and morbidity.

e The Stillbirth Collaborative Research Network (SCRN), with five clinical research sitesand a
data center, was established to develop and implement common research protocols to study
stillbirths (defined as fetal death at 20 weeks' gestation or later) in the United States.

e ThePPB, in collaboration with National Institute on Alcohol Abuse and Alcoholism (NIAAA),
started the Prenatal Alcohol in SIDS and Stillbirth (PASS) Network to develop community-
linked studies that investigate the role prenatal alcohol exposure in high-risk populations plays
in therisk for Sudden Infant Death Syndrome (SIDS) and adverse pregnancy outcomes, such
as stillbirth and fetal alcohol syndrome, and how they may be interrel ated.

In fiscal year 2004, the Branch funded a new portfolio on mechanisms of fetal growth restriction.
In addition, many members of the Branch are involved in planning the National Children’s Study,
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alongitudinal study of environmental influences on the health and development of more than

100,000 children across the United States.

In addition to its work with the CPR and the NIAAA,
the Branch has also had significant interaction and
partnership with other Institutes and agencies,
including (but not limited to):

e U.S. Department of Health and Human Services
(DHHS)—the Interagency Coordinating Council
on Low Birth Weight and Preterm Birth

e DHHS and the Centers for Disease Control and
Prevention (CDC)—the Healthy M otherhood
Initiative

e DHHS, U.S. Food and Drug Administration
(FDA), and the NIH Office or Research on
Women's Health (ORWH)—the Best
Pharmaceuticals for Children Act, the obstetrical
and neonatal pharmacology initiative, and the
breastfeeding survey

e FDA (in collaboration with the MFMU Network
and NRN)—the devel opment and testing of
equipment and investigational drugs.

e National Institute of Mental health (NIMH)—co-
sponsoring the program announcement (PA) on
Women's Mental Health in Pregnancy and the
Postpartum Period

e National Institute on Neurological Disorders and
Stroke (NINDS), National Heart, Lung, and
Blood Institute (NHLBI), and ORWH—co-
sponsoring MFMU Network studies

The Branch members a'so serve as liaisons to major
societiesin their respective fields, including the
American Academy of Pediatrics (AAP), the
Committee on Fetus and Newborn, the Society for
Maternal Fetal Medicine, the American College of
Obstetricians and Gynecologists (ACOG), and the
Liaison Committee for Obstetricians and
Gynecologists.

Findings from Branch initiatives and studies have
also resulted in policy and practice changes. For
instance, in 2000, the PPB convened an NIH

PPB Areas of Interest

Branch activities are organized around five maternal -
fetal emphasis area, which complement each other and
build a comprehensive approach to research during the
pre-, peri-, and postnatal periods:

High-Risk Pregnancy is concerned with those factors,
both normal and abnormal, that influence the course
and outcome of pregnancy, including maternal
physiology, environmental variables, conditions, and
treatments that occur during pregnancy, all of which
contribute to adverse outcomes (e.g., low birth
weight). Studiesin this areainclude (but are not
limited to): elucidating the mechanismsinvolved in
the pathophysiological states of pregnancy; the health
impact of pregnancy-related disorders on mother and
infant; pathogenesis of symptomatic and
asymptomatic maternal infections and their effects on
fetal development, with the aim of improving
treatment and prevention; the effect of maternal

medi cations and mother’ s use and abuse of drugs on
fetal development; and adolescent pregnancy.

Fetal Pathophysiology includes studies of the
physiologic, metabolic, endocrine, and pharmacologic
events related to abnormal development of the fetus,
such as the morphology, function, and metabolism of
the placenta and uterine blood flow. Studiesin this
area are encouraged to improve existing
methodologies for antenatal diagnosis regarding fetal
status, growth, position, maturity, and well being.

Premature Labor and Birth promotes studies of the
factors that affect the initiation and completion of
labor, as well as the physiology, endocrinology, and
pharmacology of parturition. Of special concern are
causes and prevention of premature labor, threatened
and habitual pregnancy loss (miscarriage), prolonged
and dysfunctional |abor, and dystocia.

Disorders of the Newborn includes basic and clinical
studies concerned with the etiology, pathophysiology,
therapy, and follow-up of conditions associated with
the perinatal and neonatal period, such as adaptation
to extrauterine life, hyperbilirubinemia, and sequelae
of prematurity (i.e., asphyxia, respiratory distress,
bronchopulmonary dysplasia, hypoglycemia, anemia,
and infection).

SIDS encompasses studies to elucidate underlying
mechanisms of SIDS and its probable cause(s).
Additional research strivesto identify infants at risk
for SIDS and to develop preventive approaches.

Consensus Development Conference on repeat courses of antenatal corticosteroids in pregnancy
and their effectiveness and safety in enhancing fetal maturation. After reviewing the research
evidence, the panel concluded that, although a single course was beneficial and safe, the data were
inadequate to support using repeated courses outside of ongoing clinical trials. Asaresult,
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providers now administer only a single dose (for more information on this finding, go to
http: //consensus.nih.gov/cons/112/112_intro.htm).

Similarly, arecently completed study from the MFMU Network identified, for the first time, a
treatment for recurrent preterm birth that has changed obstetric practice. Thistrial was highlighted
in the national news, including CNN and the front page of the New York Times (for more
information on this finding, go to page 24).

The PPB is convinced that investing efforts and fundsin basic and clinical research for mothers
and infants' health problems will result in significant savings of later expenses for the care of
patients who devel op preventable disabilities and/or diseases. Most importantly, these investments
will help promote the birth of healthy infants, able to achieve their full potential for healthy and
productive lives.

BRANCH ACTIVITIES: RESEARCH PROJECT GRANTSAND CONTRACTS

The Branch classifies grants and contracts in five categories. Maternal, Fetal, Newborn, Placental,
and SIDS; each has basic and clinical components. The following section highlights afew of the
advances in each category; due to space limitations, all the advances could not be included in this
report. Highlights from anumber of clinical studies are summarized in the Cooperative
Agreements section.

MATERNAL RESEARCH

This portfolio includes basic, tranglational, and clinical research studies that address a myriad of
issuesin pregnancy to understand normal and abnormal physiological events and the effects of
maternal, acute, or chronic diseases on pregnancy and fetal development.

Birth Weight and Cardiovascular Disease

It iswell recognized that the causes of adult diseases involve a combination of a“lifestyle”
(environmental) component and a genetic component. Accumulating research over the last decade
has provided evidence of athird component: in utero environment. Barker and colleagues
reported on the role of the in utero environment by demonstrating an inverse relationship between
birth weight and death from cardiovascular disease in adulthood. Subsequently, a number of
epidemiological studies have suggested that maternal malnutrition impacts the fetus and resultsin
the onset of other major adult diseases, such as diabetes, obesity, hypertension, and cardiovascular
disease, atheory known as the “fetal origins of adult disease” or the Barker hypothesis. Although
this hypothesis remains controversial, accumulating research has provided increasingly strong
support for thistheory. This research indicates that factors in the perinatal environment, probably
related to maternal nutrition, can program the fetus for increased disease risk in later life.

The precise physiologic and molecular mechanisms by which this programming occurs are
unknown. One PPB-supported researcher has demonstrated that moderate protein restriction to
pregnant rats results in pups born with reduced weight and decreased renal development that

3
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persist into adulthood. The resulting decrease in renal function and increased arterial pressure
leads to hypertension and an increased risk of cardiovascular disease. Thisinvestigator also
demonstrated the mechanism by which this occurs: suppression of the intrarenal renin-angiotensin
system (RAS) during fetal life. Thishormonal system is known to be important in regulating
blood pressure and volume in adults. Based on these findings, it is likely that the RAS plays other
critical roles during fetal development, such as setting the total nephron endowment of the kidney
and programming the set point for adult blood pressure. These findings support a possible
mechanism by which the fetal environment could “program” an individual for hypertension, and
for increased cardiovascular risk in adulthood (Pediatr Res 2001; 49:1-8).

Gestational Diabetes M éellitus (GDM)

The adverse maternal and fetal effects of GDM have long been an important research area for the
PPB. The maternal hormonal and metabolic alterations associated with GDM profoundly modify
the in utero environment, which can lead to an abnormal pattern of fetal growth. Impaired fetal
development has severe metabolic consequences, including increased risk of developing glucose
intolerance and obesity in adolescence and adulthood. The molecular basis for the imbalance that
leads to fetal, neonatal, and adult metabolic compromises has not been well understood. An
NICHD grantee’ s study has provided the first explanation of the molecular basis of thisimbalance.
Thiswork linked GDM to changes in expression of specific placental genes, including interleukin
1 (IL-1), leptin, and tumor necrosis-alpha (TNF-a). These changes result in adverse fetal
programming, which leads to an increased risk of glucose intolerance and obesity in adolescence
and adulthood (Diabetes 2003; 52:2951-58).

Preeclampsia

Preeclampsiais amajor and potentially serious disorder of pregnancy. This hypertensive disease
affects approximately 7 percent of first pregnancies and 3 percent of all pregnancies. Preeclampsia
contributes significantly to premature deliveriesin the United States and, in its severest form,
eclampsia, is aleading cause of maternal morbidity and mortality.

Although its exact mechanism is unknown, preeclampsiais widely believed to result from poor
vascular development between the placenta and the uterus. In anormal pregnancy, trophoblastic
cells, the main cell type of the placenta, invade deep within the uterus and remodel the small
uterine arteriesinto large diameter vessels. In preeclampsia, the trophoblastic cellsfail to invade
the uterus adequately, which prevents the normal remodeling process of the uterine vessels. In
turn, the poorly perfused placenta releases factors into the maternal circulation that result in the
systemic symptoms of the disease.

In pursuit of one of these placental factors, one PPB-supported grantee compared plasmafrom
women with severe preeclampsia to plasma of normal women, specifically looking at interleukin-6
(IL-6). Thisresearch demonstrated that severe preeclampsia results in the production of
endothelial cell IL-6. The administration of vitamin E inhibits the production of IL-6. These
findings provide a potential cellular mechanism for preeclampsia and suggest beneficia effects of
antioxidant therapy for the condition (Am J Obstet Gynecol 2003; 188:740-4).

Other pathophysiologic mechanismsinvolved in preeclampsia and potential targets for prevention
and therapy are under active pursuit by PPB-funded investigators. Earlier work indicated that a
majority of preeclamptic women experience an abnormal immune response, called autoimmunity,
in which they produce antibodies against one of their own proteins; these antibodies are called
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autoantibodies. Autoantibodies target a receptor, designated AT-1, which isinvolved in mediating
the effects of angiotensin 11, a potent protein hormone involved in the contraction of blood vessels.
In contrast to most antibodies that neutralize their target, autoantibodies actually activate the AT-1
receptor. Researchers speculate that these autoantibodies are responsible for the hypertension
associated with preeclampsia because of their ability to contract blood vessels.

Because trophoblastic cells also express AT-1 receptors, efforts are under way to understand how
these cells are affected by the presence of autoantibodies. One PPB-funded investigator has shown
that the autoantibodies can inhibit the invasiveness of trophoblastic cells through increased
production of PAI-1, aregulatory protein that inhibits the conversion of plasminogen to plasmin, a
key enzyme important in cellular invasion and involved in blood clot degradation. These results
are consistent with those of other investigators that show elevated blood levels of PAI-1 and
increased clot formation in preeclamptic women. Autoantibodies to the AT-1 receptor appear to
be linked to many of the symptoms associated with preeclampsia, suggesting that they may be the
cause of the disease. If causality can be substantiated, it may be possible to develop effective
therapeutic interventions for preeclampsia (J Soc Gynecol Investig 2003; 10:82-83).

Other Maternal Research Topics

Regular physical activity during pregnancy and its potential to reduce the redistribution of blood
flow away from the viscerais another area of study for PPB-funded investigators. One research
group compared the infants of women who were randomly assigned to a high volume of physical
activity (defined as moderate-intensity, weight-bearing exercise in mid- and late pregnancy) with
infants of women who were randomly assigned to reduce their exercise volume after the 20th
week. They found that infantsin the first group were significantly lighter and thinner than their
counterparts (3.39 kg versus 3.81 kg, and 8.3 percent fat versus 12.1 percent fat, respectively).
These data suggest that a high volume of moderate-intensity, weight-bearing exercise during mid-
and late pregnancy symmetrically reduces fetoplacental growth, whereas reduction in exercise
enhances fetoplacental growth with a proportionally greater increase in fat mass than in lean body
mass (Am J Obstet Gynecol 2002; 186:142-7). This group of investigators also demonstrated that
portal vein flow rises significantly during pregnancy, and that exercise training reduces the normal
flow redistribution away from the splanchnic and uterine circulations in response to severe
hemodynamic stressin mid- and late pregnancy. Regular exercise during pregnancy confers
maternal and fetal protective effects by alowing maintenance of adequate uterine blood flow
during times of severe hemodynamic stress (Am J Obstet Gynecol 2000; 183:167-72).

During pregnancy, a decrease in the motility of the gastrointestinal tract (GIT) can result in
significant discomfort because of esophageal reflux, bloating, and constipation. Release of nitric
oxide (NO) by neuronal NO synthase (NNOS) found in nonadrenerergic, noncholinergic (NANC)
neuronsin the GIT has been shown to be responsible for reducing GIT mobility. Littleisknown,
however, about the factors responsible for regulating NO release by NANC neurons during
pregnancy. A PPB-supported researcher investigated the role of the prominent sex steroids,
estradiol and progesterone, produced during pregnancy, as likely candidates involved in this
regulation. Using arat model, the researcher demonstrated that estradiol, but not progesterone,
was involved in decreasing GIT mobility. Estradiol enhanced NO levelsviaan increase in nNOS
that was mediated by an increase of NNOS mRNA. Thisfinding has broader implicationsin that it
suggests that sex steroids may be involved in the regulation of the NO component of NANC
nervesin other systems, including the central nervous system, urogenital system, and other organs
innervated by the NANC (Am J Physiol Regul Integr Comp Physiol 2001; 280:R1546-54).

5
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Medication use during pregnancy is another understudied research area. A team of researchers
jointly funded by the NICHD, NIMH, and the National Center for Research Resources is studying
birth outcomes after maternal use of antidepressant medication during pregnancy. They found that
prenatal use of selective serotonin reuptake inhibitor medications was not associated with an
increase in neonatal complications or in congenital anomalies above that for the general
population. However, maternal use of high doses of fluoxetine throughout pregnancy was
associated with an increase rate of low birth weight (LBW) infants (Am J Obstet Gynecol 2003;
188:812-5).

Recurrent miscarriage affects one out of 100 couples who attempt to have children. Numerous
reasons for this malady have been identified, including anatomic, immunologic, infectious,
endocrine, and genetic causes; however, approximately half of all recurrent miscarriages are
unexplained. A team of researchers supported by the PPB has identified a novel genetic cause that
accounts for 25 percent of previously unexplained cases of recurrent miscarriages (Am J Obstet
Gynecol 2001; 185:563-68). This research showed that the genetic flaw residesin one of the
mother’stwo X chromosomes, only affects male fetuses, and resultsin miscarriage. Because male
fetuses receive only one copy of the mothers' X chromosome, the chances of receiving the
abnormal chromosome are 50 percent. Female fetuses, who receive an additional normal

X chromosome from their fathers, preferentially use the paternal chromosome over the flawed
maternal X chromosome (normal female fetuses randomly use one or the other of the parental

X chromosomes). However, females with one flawed X chromosome are at high risk for future
recurrent miscarriages, with a probability of 25 percent of all their conceptions resulting in
miscarriage. The identification of this genetic defect may allow researchers to develop a blood test
to assess the risk of miscarriage due to this defect in future pregnancies, as well asto provide an
explanation and hope to the women who are carriers of this malady.

FETAL RESEARCH

Intrauterine growth restriction (IUGR) isamajor cause of perinatal morbidity, death, and long-
term complications, such as diabetes and hypertension in adulthood. ITUGR is associated with a
reduced rate of net protein accretion. One PPB-funded research group is focused on increasing the
rate of fetal growth by altering maternal amino-acid concentrations. This group aready
demonstrated that, in normal human pregnancies, maternal infusion of acommercia amino-acid
solution elevates maternal amino-acid concentrations, which leads to significantly higher umbilical
uptake of most amino acids. Their current research project has demonstrated that, in pregnancies
complicated by IUGR, increasing the maternal concentration of amino acids leads to an increased
fetal uptake of some amino acids. PPB researchers are continuing their studies of the devel opment
of IUGR (Am J Obstet Gynecol 2002; 187:741-6).

Locally expressed, vascular mediators that are of a paracrine nature regulate the uteroplacental
vasculature. By studying these mediators, diseases related to inadequate uteroplacental perfusion,
including IUGR and preeclampsia, can be better understood. One PPB-funded researcher has
concentrated on endothelins, afamily of potent, long-acting vasoconstrictors, and their rolein
perfusion. Specifically, thiswork explores endothelin-1 (ET-1), the most physiologically
significant isoform in mammals that is produced by the vascular endothelium. This research has
studied the role of ET-1 in the pathophysiology of hypoxia-induced IUGR in the rat model. By
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administering an endothelin-A receptor agonist to prevent hypoxia-induced IUGR, the grantee has
elucidated the primary role of ET-1 in the development of growth restriction. An ET-1-mediated
increase in vascular resistance in the uteroplacental vascular bed leads to decreased placentd
perfusion, which then leads to hypoxiaand IUGR. A better understanding of the mechanisms that
regul ate placental perfusion and function may allow for treatment strategies in pregnancies
complicated by IUGR or preeclampsia at early gestational ages when delivery is not an option

(J Soc Gynecal Investig 2004; 11:16-21).

Another PPB-funded investigator has studied the complications associated with nuchal cord, in
which the umbilical cord loops around the fetal neck. This common condition is observed in

16 percent to 35 percent of neonates at birth. The researcher found that antenatal nuchal cords
usually occur randomly, with increased frequency in late gestation, and appear to be a normal part
of intrauterine life that does not significantly increase the risk of acute- or labor-associated fetal
hypoxia.

Investigators have also been exploring why neonates born to mothers who smoke have altered lung
mechanics. In one study, rhesus monkeys exposed to nicotine in early and mid-gestation had
increased thickness and increased collagen gene expression in their airway walls. The collagen
production occurred in cells containing nicotine and acetylcholine, which suggests that nicotine
can cross the placenta and directly affect lung development.

PLACENTAL RESEARCH

The placentais essential for the maintenance of pregnancy. The prominent function of the
placentaisin the transfer of nutrients, gases, and waste products between the mother and fetus; it is
effectively the lung, gut, and kidney of the fetus. The placentais aso involved in the production

of hormones that are involved in the maintenance of pregnancy and the initiation of labor. Another
important function of the placentaisto act as a selective immunological barrier, so that the

mother’ s immune system does not attack the fetal alograft. Thus, perturbationsin one of its many
functions can have dire consequences for the fetus, ranging from IUGR to fetal death. This section
highlights some findings from PPB-supported grants in placental research over the last five years
and illustrates the multifaceted nature of this research.

Trophoblast cells are essential components of the placenta. Early in pregnancy, one type of
trophoblast, cytotrophoblast cells, are involved in uterine invasion, grafting the embryo onto the
mother and establishing a blood supply. During placental development, these cells differentiate
into syncytiotrophoblast cells, which form the continuous surface of the placental villous that
bathes in the maternal blood. The syncytiotrophoblast cells are primarily involved in nutrient, gas,
and waste product exchange transport between the maternal and fetal circulation. Because of the
essential roles both these cell types play in the maintenance of pregn