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ABSTRACT

Described in this report are the extramural
Sctxvxtxes for fiscal year 1983 of the Center for Research for
Mothers and Children (CRMC). The CRMC is designed .to advance
knowledge about fetal degyelopment, pregnancy, and birth; to identify
the prerequisites of optimal growth and development through infancy,
childhood, and adolescence; and to contribute to the prevention and
treatment of mental retardation, developmental disabilities, and
other problems of childhood and adolescence. The extramural
activities of the Center are administered through three branches: the
Clinical Nutrition and Early Development Branch (CNED), the Mental
Retarddation and Dvelopmental Disabilities Branch (MRDD); and the
Human Learning and Behavioral Branch (HLB). The largest branch in the
CRMC, the CNED has three sections: a Genetics and Teratology Section,
a Pregnancy and Perinatology Section, and a Nutrition and
Endocrinolegy Section. In June of 1983 the CRMC provided more than
$119 million in support of over 1,000 research and research training
projects concerned with the special health problems of children,
mothers, and families. Information concerning each branch and section
includes an overview, descriptions of the unit(s) involved, a summary
of program activities, a table disclosing National Institute of Child
Health and Human Development grants and contracts active during June
1983, descriptions of research activities, and a brief report of -
staff activities. (RH)
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OISCRIMINATION PROHIBITED: Under provisgons of applicable public
laws enacted by longress since 1964, no purson in the United States
shall, ~n the grounds of race, color, national arigin, handicap, or
age, be excluded from participation in, be denied the benefits of,
nr te subjected to discrimination under any program or activity {or,
an the basis of sex, with respect to any education program or
activity) receiving Federal financial assistance. In adkdition,
Ixecut ive Order 11141 prohibits discrimination on the basis of ane
by contractors and subcontractors in the performance of Federal
.umtmvt.s". and Fxecutive Order 11246 statés that no federally
tunded contractor may diycriminate against any employee or appli-
cant for employment because of race, color, religion, sex, or
national origin. THerefore, the activities of the National
Institute of Child Kealth and Human Development must be ofr-rated
in oxpliance with these laws and Executive Orders. - . ¢ *
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' INTRODUCTION
. X . , .

‘The Center for Research for Mothers and Children (CRMC), is one of the two
extrsmural research support components of .the National Institute of Child Health
and Human Development., The CRMC stimulates, coordinates, and supports funda-
mental and clinical,”biomedical and behavioral research and research training
associated with normal human development trom conception to maturity and those
factors or special health problems which may delay or interfere with nornnl
development. Thus, CRMC research for mothers, children, and families "is designed
to advance knowledge about fetal development, pregnancy and birth; to identify -

. the prerequisites of optimal growth and development through 1n£an¢y, childhood,
and gdolescence and t¥ contribute to the prevention and treatment of -mental
retardation, developmental disabilities and other childhood and adolescent
problems. The extramural activities of the Center are administered thxough three
b{gnches the Climical Nutrition and Early Development Branch, the Mental

Retardation and Developmental Disabilities* Branch and the Human Learning and
Behavioral Branch.

T+ Clinical Nutrition and Early Development Branch focuses on the normal and
abnc .mal biological developuent of the fetus and infgnt and on the effects of
perinatal conditions and events on development. Of particular interest: are
sudden infant death syndrome (SIDS) and studies of Jrng action and disposition
during pre and postnatal developnent. The Branch also supports research.on the
nutritional needs of ‘pregnant women, fetuses and children and on the

"inter-relationships of nutrition, anthropology, and growth and development.

The Mentsl Retardation and Developmental Disgbilities Branch fecuses on resedrch
on' the etiology, pathogenesis, epidemiology, diagnosis, treatment and prevention
of retardation and,‘elated development dxsabtlxtiea, examining the biomedical,
behavioral and social process involved. Enphaaxs .is.placed on the biologic bauxs-
of mental retardation with priority being given to the role of genﬁtxcs. For
example, such chromosomal defects as those causing the Down Syndrome and Fragile
X Syndrome, the single gene defects of PKU and the polygenic origin of neural
tube defects are studied.

The Human Learning end Behavioral Branch supports reseafch on the development of
human behavior from 1nfancy through childhood and adolescence to early naturxty.
Studies are supported in developmental psychobiology, learning, cognitive apd
communicative processes, social and affective development, and health 'related
behaviors as well as learning disabilities, dyslexia, and related language
disorders. Of special interest are prenatal and perinatal influences (including
drugs-and environmental agents) on Lnfsnt behavior and child development.

. [ ]
The activities of these three Branches during FY 1983 are -summarized in this
progress report. In June of 1983 the CRMC provided more than $119,000,000 in
" support of over 1,000 research and research training projects concerned with the
special health problems of children, their mothers and families (see Table 1).




This represented approximately 57% of all monies distributed by the NICHD to
laborstories, hospitsls and research facilities throughout this country and

. abroad. . . 1

As part 6! its ongoing eftért to ;ncourlge cross fertilization of the research

. activities of the major components of the CRMC, the Office cf the Director,

CRMC, has established an inforwal seminar series for all scientific staff which
convenes periodically for "brown bag” luncheon meetings. The Office of the
Director has also -encouraged staff of all components of the Center to attend and
participate in the conference/workshop programs supported by the CRMC. The
following is a list of conferences and workshops held during FY 1983:
. i ! '
) Workshop on the "Fragile X Syndrome” ’
25-26 April 1983  Bethesda, Msryland

Workshop on "Intrsutegine Growth Retardation”
17-20 July 1983 Bethesda, Maryland

Conference on "Developmentil -Behavioral Pharmacology"
21-24 August 1983 Leesburg, Virginis

NICHD-NIADDﬁ Workshop on "Morphogenesis afd Malformations
of the Skin" } ‘
22-23 September 1983 Bethesda, Maryland

Conference on "Research on Families of Retarded persons”
11-13 September 1983 ~University of North Carolina (Rougemont ) -

_ Conference on "Child Health Behavior": Research Staiul
and Priorities in Behavioral Pediatrics”
11-14 September| 1983 Leesburg, Virginia

Conference on "'Developmental Genetics and Leatning"
20+23 September 1983 Leesburg, Vifginia

Dr. Sumner J. Yaffe, internationally renowned pediatrician and pharmacologist,
continues to serve.as the Director of the CRMC. In addition to full T
administrative and scientific responsibility for the activities of the Center,
he has maintained a high degree of interest and expertise in his area of
specilaization and is in much demand as ‘a discussant and lecturer.. For example,
he was the keynote spesker at the Forth Intefnational Symposium on Pediatric
Pharmacology in Dusseldolf, West Germany. His. presentation Wwas titled, .
"Problems of Drug Testing in Childreff in the United States".

Dr. James F. Kavanagh, Associate Director of the CRMC, has also had an
opportunity to discuss research areas of interest to him. He gave the
compencement address at West fhester State University, and participated in the:
Second World Congress on Dyslexia in Porta Carras (Halkidiki) Greece.

During the fiscal year the ocien:ific'icaff of :ﬁe CRMC have also participated

in a wide variety of research meetings. These staff activities are included in
Branch reports which follow. -

2 8
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Following are significant research highlights om the Ceﬂfg;ﬁfor Research for
Tbchers and Children: . - :

: 4 : -
Clinical Nutrition and Farly Development Branch:
Genetics and Teratology Section

One of the intervening sequences  (intron B) of the rat growth hormone gene
contains a strong RNA ‘polymerase II1I promoter which allows the efficient
transcription of this gene. Such a findinz of a gene regulatory element in
a non-codfng portipn of the genome such as an intron provides a .significant
new advance in our understanding of the regulation of function of senea.
Foreign genes have been i{njected {into the fertilized egge of mice and have °
produced new mice that carry the introduced beta-globin genes {n their germ
line. " This puccessful integratiorn of functional genes into a host chromosome
provides the basis for studies which now aim to determine the location and
' structure of regulatory genomic sequences adjacent to a coding gene that
are involved in the erythroid cell-specific anéletsge-speciflc activation
of the beta—globin genes. ‘

° pBecdause antibody is available for the enzyme responsible for the 20-22
desmolase form of congenital adrenal hyperplasia, good progress is expected
in developing a cDNA probe as well as in identifying and characterizing the
gene for this enzyme. The long rahge goal ‘{6 to study cloned genomic DNA

& from selected patiénts with cengenital adrenal hyperplasia in an effort to
determine the €xact gengtic lesion in one.or more of these diseases.

® - NICHD-supported investigators study how the apacial heterogeneities of
maternally produced cytoplasmic substances in the fertilized egg contribute
to the regional generation of specific developmental potentials of subsequent
embryonic cells. They address the question of which maternal compounds
determine, for example, muscle cell lineages.-and activate muscle-specific
genes or which play a role in the determination of the germ cell line. The
characterization of some of these morphogenetic nRNAs and proteins 1s well
underway.

¢ Limb development studies attempt to obtain a better understanding of how
cells in the develdping extremity are determined to later become muscle,
cartilage, bone or connective tissue. They also include the eatablishﬂent
of limb patterns in the outgrowing extremity. Great sdvances are being N
made by NICHD-supported investigators in the etudy of cell and tissue
interactions that are necessary for the development of specific parts of
~ the 1limb, . ‘

®  One. NICHD epidemiologic study is specially designed to assess familial
recurrence risks of pregnancy wastage in terms of fetal and perinatal deaths
and congenital malformations. Factors associated with the outcome of
pregnancy and survival of the infant will be evalusted. Sample sizes are - ,
sufficient for vigorous testing of hypotheses. These data will assist in '{:R
developing a deeper understanding of the etiology of congenital malformations .
‘and will provide a basis for more precise reproductive cpunselling. -

Cytomegalovirus infections, which are the most common congenital infections
in humans, lead to birth defects including mental retardation, epilepsy,

.. [




deafness, blindness, cerebral palsy and muscular deficiency. Transmission
. of cytomegalovirus (CMV) to embryos could be either through CMV associated
with se and the female genital tract during implantation, or by the trans-
placental route. These two routes of infection as well as the role played
by the endometrium as a possible site of infection are being explored. &

®  Both clinical and basic’ biological studies on mutant limd dévelopment are

supported in’an attempt to gain a molecular understanding of the morphogene-

tic processes.’ Jhe cell surface ds recognized as. 8 controlling factor in

growth, differentiation and morphogenesis. Therefore important studies

seek out variations in the surface membrane glycoproteins of mutant desoder—

~ mal cells as they differentiate into cartilage. Temporal changes in the
bjochemical characteristics of the cell surface membranes will be identified
at distinct phages in chondrccyte differentiation.

° The drug, phenytofn, 16 widely used for the treatment of grand mal seizures.
It is implicated in the causation of neural tube defects through folate
deficiqpcy and it is also embryotoxic. An NICHD-supported study is attempting
to clarify the embryotoxic risks of folate deficiency induced by anticonvul-

.. sant drugs. The link between the two toxic effects, folate deficiency and
embryotoxicity, has not been made. Therefore, biochemical mechanisme for
how phenytoin causes folate deficiency will be pursued. These gtudies will
increase our knowledge of the normal and abnormal metabolism of folates not

~only in the adult female but also in the develéping animal.

Pregnancy and Perinatology Section

° Asymptomatic urinary tract infection is thought by some to contribute to T
preterm birth and fetal growth retardation. One perinatal microbiologist
has found that msternal antibody to E.coli bacteria cross—reacts immuno-
logically with antigen prepapations of normal kidney, muscle, and placénta.
Also, she found in a prospective.study a significsant mssociation between
the presence of Qaternal.!.coli antibody in the urinary tract and the risk
of low birth weight.. : ’

° A new technique has'been developed in sheep allowing continuous visual
obgervation of the fetus in~utero through a double wall plexiglass window
 in parallel with gathering of physiologic measurements. Preliminary
observation of 68 fetuses videotaped if-utero for more than 300 hours did
not show behavioral wakefulness during maternal resting activity.
. ’

°*  The fetus and newborn may compensate for hypotension by release nf Vasopressor
substances so that the renin-angiotensin system appeiirs to play a larger
role than in adults. Hypotension may be a contributor to the oliguria «seen
{n infants who are asphyxiated at birth,
. *
. °.  Researchers have suctessfully treated human newborns with respiratory
. distress syndrome by tracheal instfllation of human~derived surfactant
extracted from term amniotic fluid. Treatment of nine infants has ghown
an immediate improvement of respirator funcfion and consequent oxygenation.

° A protein of fetal origin (present in fetal urine) may trigger the blochemical
events leading tc the onset of labor. T

\, 10 .
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Nitrition and Endocrinology Section

NICﬁD—suﬁpofted investigators have produced gheep models of JUGR in order
to assess the feasibility of intrauterine nutritional therapy deliverd
directly to the fetal stomach. Results show that infusion of a solution of

 Rlucose and amino acids during the period of maternal dietsry restriction

significantly increases birth weight and crown-rump length when compared to
unsupplemented fetuses of nutritionally deprived ewes. This discovery may
pave the way for the testing of intrauterine nutritional therapy in humang.

¥

- Much has tecently been learned about the complicated. composition of hnaan

milk and how £t reflects the untaholic needs of the newborn. .M{lk ig not
just a fluid containing nutrients, It is conposed of a large array of
constituents, many of which have 1nportant anti-microdbial atd other non-
nutritive ﬁunctiqns ' :

The development of the child's conception of food followu a sequence.
Children under three ,years seem willing to Accept anything as food and will
reject items only if they are distastefyl. Gradually. rejection because of
antial pated harm appears. Rejections as inappropriate or diggusting appear .
last. Rejection of foods because of contact with offensive substances, &
hallmark of diggust, does not appear until at least age 6. ’

~ t=

Of great interest is that irfantile obesity does not predict adult obesity.
However, obesity {n childhood after age four does predict obesity in
adulthood. Obesity is not randomly distributed through the population. -
Rather, obesity fslls along socioeconomic gradients and is most common in
louer—income females and in median income males. Obesity algo follows
family line. With two obese parents the child has a 300X greater chance of
becoming obese, and the child of two obese parents is, at adulthood, over

, '3002 fatter than comparable children of two leanh parents.

LS . .

Recently a4 promising treatment has been developed for idiopathic central
precociocus puberty, Many caoes have been guccessfully treated with a
synthetic analogue of 1u€e1nizing hormone releasing hormone (LHRH). The

. synthetic decapeptide, a superagonist of LHRH, is modified at positions-6 .

and 10 and has an i{ncreased affinity for pituitary LHRE receptors and a
longer half-life than LHRH. Initial results are most encouraging in that
patients' gonadotropin levels revert to undetectable levels, and their
sexual characteristics regress to pre-pubertal status.

The {mminent avallability of large quantities of biosynthetic human growth
hormone (hGH) represents a great acoomplishment in the annels of modern
endocrinology. From 1958 until 1982 the only treatment available for growth-
hormone-deficient children was hGH extracted from pituitsries removed from
human cadavers.

Short children with apparently normal hGH and normal somatomedin C will
respond to the administration of exogenous hGH with uccelerated linear
growth. These discoveries will prove beneficial in the clinical management
of short children in the near future.

The discovery of linkage between the genes of the HLA locus and 21-hydroxy-
lase has made it possible in affected families to predict which siblings

11 ‘ ‘
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are carriers and which siblings are genetically unaffected. It has been
established that the allele Bw47 45 the one most commonly associated with
classical 21-hydroxylase deficiency. This allele carries a relative risk
of 15.4. .

°  Non-diabetic siblings who have an HLA type identical to that of their
diabetic sibling run a risk of beoming diabetic S0 times greater than that
of children from non—diabetic families. There is a diabetes-susceptibility
locus in theé HLA region of Chromosome 6 that exists in extremely tight
linkage with HLA types D3 and Dj.

Human Learning and Behavior Branch N

° \Chronosone 15 has been linked to & subtype of dyslexia.
° Research on brain sexual dimorphism has shown that male macaque ronkeys
have more dendritic material in the preoptic area of their brdin than females.

° Maternal coordination of circadian rhythms has been shown in rats. The
results indicate the existence of an entrainable circadian clock in the
suprachiasmic nuclei during fetsl developument.

In utero learning in rats has been extended to odor aversion. Conditioned
_ rat fetuses show increased running time as pups, postnatally, in a maze
when re-exposed to the negative conditioned stimulus (odor of apple juice).

° Two week old babies have been shown to imitate facial expressions of an adule.

° Researchers studying able readers and those who have difficulty reading
found that disabled readers do not use letter clusters to analygze reading
material.

Branth supported researchers have pioneered {n the development and field
testing of . blological markers (saliva thiocyanate, carbon monoxide and
plasma cotinlne) to corroborate self-reports of smoking in adolescents.
\ Such work has helped set new standards of measurement of covert behavior.

° The glabella reflex (eyeblink) can be augmented by presenting an auditory

stimulus concurrentlyvuith a tap to the head of a neonate. This finding
has allowed the measurement of hearing in two day-old sleeping bables.

Mental Retardation and Nevelopmental Disabilities Branch

°  Although the number of babies born with Down syndrome has been decreasing
for the past several years, an increasing proportion of women who are at
high risk to give birth to babies with Down syndrome may soon reverse this
trend. v

°© The "PKU gene"” has been isolated and has been tentatively mapped on
chromosome 12.




Discontinuation of a special diet with restricted amounts of phenylalanine
at the age of six years may be harmful to the development of children
with PKU. . ,

s
[

°  Preliminsry results suggest that the incidence of neural tube defects in
hazsters, which has a spontanegus rate of 17 percent, can be reduced by
folate supplementation prior to and during pregmancy.

® Researchers at two of the Mental Retardatici Research Centers, Vanderbilt
University and University of Kansas, have receatly completed studies showing
how to improve laarning performance in retarded youngsters. They report
that by modifying the material to be learned, tetarded children can learn
as well as normal children. an research team calls the .revised material
“"considerate texts.”

®  Researchers at the University of North Carolina 8 Frank Porter Graham Child
. Development Center have devised e new .assess@ent instrument to document’
retarded children's gtrengths and nesses. This instrument will aid In
. planning educational programs for handicapped preschool children. :

® A research group at Vanderbilt University has found that by training either.
handicapped or normal children to initiate social interaction with handi- '
capped children, the sociability of the handicapped children can be improved.
Such interventions may facilitate normslization of handicapped youngsters
efficiently. ,

® A team of language specialists at the University of Wisconsin have recently
developed and tested a computerized method for analyzing language samples.
This will allow researchers to score language samples quickly and efficiently

. and will facilitate diagnosis of many different types of languaje defects.
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NICHD GRANTS AND CONTRACTS ACTIVE DURING JUXE 1983
CENTER FOR RESFARCH FOR MOTHERS AND CHILDREN

Funds (in thousands) _

Research CGrants | National
Total " Research Research
Branch/Section Total Fescarch |. Program RCP Service | Contracts
Research Picjacts Projects Awards Axards
No. Funds No, F |_No, Funds | Funds | No. No, |Funds iXo. ! Funds
Total 1,010 (119,482 880 108,644} 749 | 75,093} 58 | 30,667 | 73 2,883 1100 | 6,134 | 2° 4,705
b Clinica.. Nutrition & Early
bevelopment 713 |76,507 | 618 | 68,415| 540 | 55,632| 19 | 10,513 {59 | 2,270 | 68 | 3,709 |27 4,383
“. Genetics & Teratology (30§1\(29,562) (267)|(27,349)(221) ((24,542) (3) (1,154)F33) (1,253)| (a7 {(2,213)f - -
Pregnancy & Perinatology | (234) K28,666) § (202) |(25,765)(174) [(17,226](13) (7,913)K15) (626){ (20) {(1,038)((12) r (1,863)
Kutrition & Endocrinology| (175) K18,279) [ (149) |(15,301)((135) [(13,463) (3)] 1,446)K11) | (392)| (A1) | (4as®)(1S) | (2,520)
Mental Retardation & . '
Levelopmental Disabilities 149 | 28,013 133 | 26,416 93 9,661} 31 | 16,336 | 9 419 | 14 | 1,463 2 134
Human Leaming & Behavior 148 14,951 129 | 13,812 174 9,800 5| 3,819 { 5 194 | 18 961 | 2 13:4J
Notes; 1) Lxcludes scientific evaluation granth. . , y
2) The Minority Biomedical Support grants (506) are included in the research projects.
.14 ) NI CHD-CRE~PAS
Ssprambex 12, 1983
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Chmcal Nutntlon and Early Development Branch
(CNED) |

Merrill S. Read, Ph.D., Chief .
Telephone (301) 496-5575

OVERVIEW

The CNED Branch is the largest Branch in the CRMC. Support is provided
for basic and clinical research utilizing grart or. contract mecharisms as -
appropriate. Training for research careers is, supported through both
Institutional and Individual Nattion.l Research’ Training Avards, and also
through participation in pre-doctoral summer traiaing and in the Minority
Biomedical Research Su-port Program adninistered by DRR,

e -

The CNED Branch contains ‘the following threa Sections:

Genetick and Tenatolqu»Section supports research 1ntn_the underlying
mechanisms controlling both normal- and abnormal development, and is
structured around the followins areas: developmental genetics,
developmental biology, teratology, and developmental jmmunology.
Clinical as well as basic studies are emphasized. The goal of this
program is to prevent, alleviate and treat birth defects with a
special - focus on the stpuctural abnormalities.

.~
1

Pregnancy and Perinatology Section supports research to gdvance
knowledge on pregnancy and maternal health, fetal growth and
maturation, and neyborn well-being. Program goals take into account
the interrelationships of specific health and ‘developmental problems
occurring in the prenatal, perinatal and infarc periods of &3fe, and
the effects these events may have on the development and well=being
of the child., Activities are organized around five maternal-infant
health problem areas: high-risk pregnancy, fetal pathophysiology,
premature labor and birth, disorders of the newborn, and the sudden
infant death syndrome.

Nutrition and Endocrinology Section supports research and research
training on the roles played by nutrients and hormones in development
during fetal 1life, infancy, childhood, and adolescence. Program
goals include the achievement of a better understanding of the
relationships between nutritional! and hormonal factors during normal
growth and develonment as well as in growth retardstion and
developmental disorders of the endocrine system.

Table 2 summarizes the grant and contract programs for each of the three
CNED Sections, -.giving the dollars and numbers of projects active in June
1983. Detailed reports of the accomplishments of each of the Sections are
presented in the following pages. ‘

Beginning in FY82 the CNED Branch began an indepth examination of research
needs concerning intrauterine development, A series of workshops and
conferences were planned to extend over several years. The first
conference was held in September 1982 and focused on the early development

‘ AN
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of the fetal limb. In FY83, two additional research workshops were
sponsored by CNED. The Pregnancy and Perinatology Section joined with . «
Nutrition and Endocrinology Section to sponsor a research planning
workshop on "Intrauterine Growth Retardation” in July 1983. The
participants explored the causes, diagnosis, and treatment of IUGR and
recompended research needs and opportunities for NICHD. - The second
workshop held in September 1983, Entitled "Morphogenesis and
Malformatiodd of the Skin,” it emphasized genetic apd environmpental
factors affecting normal and abnormal skin development in utero with

sn tltimate goal being prenatal diagnosis of skin «disorders. All of these
workshops have been designed to guide future research emphases and to lead
to Program Announcements in selected sreas. i - :

As an extention of the interest in intrauterine development, Branch-etaff
have established close working relationships with an emerging group of
clin scientists concerned with intrauterine diagnosis and therapy.
Several productive discussions have been held concerning current NICHD
research in this area and the need for additiomal efforts. Staff are
assisting in the formation of a new professioral scientific society
through which CNED will seek to strengthen the scientific foundation for
this promising specislty. Two other areas which have commanded staff
attention and interest-have been the long germ safety of ultrasound as a
diagnostic tool in pregnancy and the factors contributing to neural tube
defects in utero. Both interests are expected to expand in the next’
fiscal year.

| . !
One of the major factors contributing,‘% the relatively high rates of
perinatal morbidity and mortality in the US is the high rate of premature
birth. During FY83 the Branch, working collaboratively with
Epidemiology and Biorstry Research Program, has developed a protocol for a
major clinical trial' of the contfol of genitourinsry infections during
pragnancy as one means to decrease premature labor. This study is being
done under contract. An unusual aspect of this project 1s the fact that
it 18 jointly plsnned, funded, snd managed with another Institute, NIAID.

(

Staff of the Branch increasingly are being cslled upon to serve on a wide
range of task forces and work groups involving other Institutes of NIK,
federal agencies, and professional organizations, These reflect the
widening recognition of the expertise of the professional staff by their
peers and colleagues. Details of the staff activities are given in the
following section reports. In addition to these activities, the chief of
the Branch, Dr. Merrill S. Read, currently serves as NIH representative to
the DHHS Task Force on Maternal and Infant Nutrition and to the USDA/DHHS
*Mutrition Fdncation Committee for Maternal and Child Health Publications.
He represents NICHD on the Executive Committee of the USDA-Baylor
Children's Nutrition Eesestch Center in Houston. Throughout FY83, Dr.
Read also was heavily involved as one of the three DHHS representatives to
plan and conduct the nationwide USDA-DHHS Video-Teleconference on Maternsal
and Infant Nutrition. Held on April 7, 1983, the teleconference was
viewed by 15,5325§fy81c1an8 and nutrition professionsls. Finally, Dr.

Read serves as rman of‘*the Committee on Edocation and Training of the
American Society for Clinical Nutritiom. '

ST
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The Branch is jpleased\that n\.t.lemtte Felix joined the Genetics and
Teratology Section - ~/an expert in developmental biology. During her two
yesr tenure, Dr. Fe..x will evaluate CNED's present support in
developmental biology and formulate recomndations for future research
activities. . - -

. <
During the summer -of 1983, the Branch benefited greatly from two summer
students: Ms. Margaret Baer (a pre-medical student) and Mr, Joseph Kim (a
first-year medical student). Both contributed significantly to the
Branch's efforts to streamline agd improve scientific management .
information systeme, Cop ‘

T
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Table 2.

NIC!D GEAITS AND CONTRACTS ACTIVE DURING JUNE 1983

—— = — -

. Funds (in theuaands)

‘National

" Total h ‘ ‘Research G"Ms ' Research | Reséarch ) !
Health Area " Total Reseaxch . ngg "RCP Service | Contracts
, " arch | Projec Projects Avards _Svards
1 No.. Funds 'No.| Funds | No.l Funddl No| Funds |Mo.| Furds |No.|:Funds |No.[Funds
t- 73! 576,507 | 618| $68, 415 |S4t [$55,632 {19 | $10,513 |59 |'s2,270 | 68 [$3,70%| 27 B4,383
Genetics and Teratology 304| 29,562 }267 27,39 |231) 24,962 | 3 | 1,156 33 | 1,253 "{37|2,213| - .Q'- -
¢ i d .
Pregnancy and Perinatology |234) 28,666 }202] 25,765|174| 17,226 [13'| 7,913 Hs . 626 201,038 {121,263 | o .
N{iition end Pndocrinology (175! 18,279 i{lﬂ 15,301 {135 13,463 | 3 1,446 11 392 11 458 | 15 | 2,520 '
Notes: 1) Ixcludes scientific evaluztion grants.
2) The Minority B:lonedical Support grants (506) are mcluded with the research projects,
‘ /
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NICHD-OPE-PAS
Septm;bcr J.Zd, 1983
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Gmeha and Teratology ! Sechon

Delbert H. Dayton M.D., Chief teasas
Anne K.

Telephone ( 496-5575 ‘
T ' v

'PROGRAM ACTIVITIES . ~ L, R

Underlying the: research program of the Genetics and Teratology Section is the
concept that events very early in life can contribute to the life-loig health
and well-being of children and adults. Thin view avows that human devel®pment
is a continuous process that begins with the maturation of male’and fema#; germ
cells, is followed by ferti{lization, and continues through embryonic, fetal,
and child development to yleld the mature adult. However, maximum potential is
‘ag: reached should disruptions in the process cause aberrations from the normal
ch result in developmental defects. . N\

Three to seven per cent of children ‘are affllcge;\;ith developmental defects at
gome time in their lives; for the great majority off these conditions .the cause

remains unknown. But with new technologies such as improved cell cultures, re-
combinant DNA, and monoclonal antibodies, basic bialogical and clinical studies

can be better integrated to improve understanding of homan developaantal .
errors. New epidemiologicsl models also allow more sophisticated data analy- .
818- . . & .

[

Most congenital defects start during early development, perhaps as early as the

egg or sperm. For this reason an ever increasing focus on studies of early

embryo development is being fostered. The resulting developmental-errors can

be expressed as early death, spontaneous abortion, stillbirth, dysmorphology,
growth disorders and/or post-natal developmental dysfunctions. The causes of _
congenital defects are multiple, but five etiologic categories are being ex- . ¢
plored in this research program: gene mutations, chromosomsl sberrations, en- '
vironmental agents, multifactorial causes and those of unknowm origin. It

should be noted that some malformations may not be due to genetic or external
environmental factors, but may represent intrinsic errors of embryonic develop-
ment. .

Congenital defects represent a high priority research area within NICHD., They

are broadly defined to include all the inborn structural, functional and bio~ .
chemical defects found in the humsn organism which are initiated prior to birth

cr shortly thereafter, and which cause immediate or delayed abnormality. .
Structural defects are given special emphasis. Stpudies of both normal and ab-
normal limb development are identified as a highlighted research area for im-
nedﬁpte attention.

Empﬁasis Areas

\
The Genetics and Teratology Section has been divided {;to four component re-
search areas which complement each other, but which also contain some overlap
so that the various activities must be viewed together as an overall effort,
These areas comprise: :

Y

~

1. Developmental Genetics to determine the hereditary influences underlying
developmental disorders and to understand hereditary instructions for the
* developmental process, )
2. Developmental Biology to determine the mechanisms underlying normal human
development against which aberrations of the process can be understood,

13
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. 3, Teratology to assess sdverse genetic and/or environmental {nfluences on

development, and to arrive at mechanisms by which lopnental aberrations
are produced, and . , . '

4. Developmental Immunology to uuderstand maturatiof of the immune system as

.~ well as sdverse pregnancy and early postnatal outcome produced as & con-
sequence of immunologic responses or immaturity of the defense system.

Financial Support

As of June, 1983 the Genetics and Teratology Section funded a total of 304

" resqarch projects at the level of $2¢,562,000. (Table la). This included 18

Institutional Nationsl Research Service Awards and 19 Individual National
Rosearch Service Awards which represent $2,213,000 or 7.5% of the total re-
search funds for this Section. .. -

RESEARCH HIGHLIGHTS

Dévelogggntalvcenetics

Research in developmental genetics includes human and clinical genetic studies
as well as basic genetic approaches to increase our usderstanding of the role
of genetic determinants iry human development and inherited disease. The human
studies include family investigations to determine inheritance patterns and
genetic contributions to inherited disease, twin studies‘'to separate genetic
from maternal and external eavironmental coniributions to dévelopmentsl -«
problems, and population studies. to establish distributions and frequencies of
abnormal genes. Clinical studies of specific genhetic diseases investigate the
phenotypic changes in relation to gene abnormalities and biochemical mal-
functions. Bagsic. genetic approaches attempt to identify specific genes in-
volved in normal and abnormal developmental processes and to determine gene
structure, function, and regulatory sechanisms governing gene actiop. Further
{ncluded 1s the "switching” on and off of genes at specific developmental i
stages. Other studies are concerned with agsignment of normsl and disease
genes to specific chromosomes or chromosomal loci. Two examples of such
investigations are shown below. - )

<
-

Regulation of Genzy gssion:. Progress in genetics research is exemplified by
:scun-supported invest{gators who study the growth hormone gene. These inves-

tigatqrs have found that ope of the intervening sequences (intron B) of the rat
owth hormone gene contains a strong RNA polymerase 111 promoter which allows
the efficient transcription of this gene., Such a finding of a gene regulatory
element in a non—coding portion of the genome such as an intron provides a
significant new advance in our understanding of the regulation of function of
genes.. A further advancement is also afforded by the accomplishments of
NICHD-supported investigators who have injected foreign genes into the fertil- .
ized eggs of mice and thus produced new mice that carry t§e introduced beta-
globin genes in their germ line. - This suctessful integration of functional
genes 1MEtd a host chromosome provides. the bagis for the investigators' studies
which now aim to determine the location and structure of regulatory genomic
sequences adjacent to a coding gene that are involved in the erythroid cell-
specific and stage-specific activation of the beta-globin genes, Ildentifi-
cation of the diverse gene regulatory elements (intron and flanking sequences)

14 - 232!



will increase our understanding of the normal as well ay abnormal expression of
genes and ultimately allow.us to devise a treatment for human genetic disease.
—

Congenitsl Adrenal ﬂyggrglasia: The incidence of congenital adrenal hyper-
plasia 1s about one in every 5,000 births. These heritable disorders of
steroidogenesis (cortisol, aldosterone and/or ‘adrenal androgens) are due to
impairments in the activity of various enzymes responsible.for their synthesis.
These steroids are respopsible for carbohydrate, glycogen, and lipid metabo-
lism, responses to stress, regulation of growth, metabolism of bone, modulsting
{mmune responses, fluid and electrolyte balance and development of secondary

sexual characteristices. Therefore they are all vital to life with the excep~
tion of the &ndrogena which influence sexual differentiation.

Using recombinant BNA teehnol@gy. attempts are bcing made to understand the
molecular bases of the various forms of congenital adrenal hyperplasia. Little
18 currently known about the ensyme defects underlying these diseases or about °
the genes responsible for these defective enzymes. Because antibody is avail-
able for the enzyme responsible for the 20-22 desmolase form of congenital’
adrenal hyperplasia, good progress is expected in developing a cDNA probe as
well as. in*identifying and characterizing the gene for this encyme. The long
range goal is to study cloned genomic'DNA from selected patients with congen~’
ital adrenal hyperplasia in an effort to determine th® exact genetic lgsion in
one or more of these diseases. Information of this type would greatly increase
our underetpnding-of these diseases and may help in developing future ther—

Studies in developmental biology are increasing our understanding of the mech-
anisms that underlie the development of various organ systems. These investi-
gations range from the very early developmental period atqrting-~just after
fertilization, during which the overall organization of the embryo is gradually
established, to the later terminal maturation of the df{fferent body structures.
Some studies rebich into the postnatal period. The two examples that follow
tllustrate this. ‘

Developmental Biology

, ‘ ‘
Esrly Embryo Development: Cufrent aspects of investigations which address '

.early embryonic development are the uneven distribution of maternally produced

cytoplasmic substances in the fertilized egg. NICHD-supported investigators
study how the spucisdl heterogeneities of these wolecules contribute to the
regional generotion of specific developmental potentials of subsequent embryon-
ic cells. They address the question of which maternsl compounds determine, for
example, muscle cell lineages and activate muscle-specific genes or which play
a role in the determination of the germ cell line. The characterization of
some of these morphogenetic mRNAs and proteins is well underway. In the.near
future, application of the recombinant DNA technology should aid studies of
gene activity durigﬁ this developmental stage. ‘

Limb Development: Studies of specific organ systems include the development of

such structures as the limdb., Limb development studies attempt &~ obtain a
better understanding of how cells in the developing extremity are deternmined to
later become muscle, cartilage, bone, or connective tissue. They also include
the establishment of limb patterns in the outgrowing extremity, Great advances

15 23:3
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*  sare befng made by NICHD-supported investigators in the study of cell and tissys
interactions that are necessary for the development of specific parts of the
1imd. This is exemplified by the finding chat mesenchymal cells can stimulate
each other so that devalopmentally more advanced mesenchyme cells undergo chon-
drogeneéis in the 1limb. It is also evident from established observations that
the mesodern must interact with the. apical ectodermal ridge (AER) fo produce

. outgrowth of the.ligbs. In the coming year, a start will hopefully be mede in
g the developuent of monoclonal antibodies that can be used to identify the cell
gurface components as well as extracellular matrix constituents that mediste
' the cell and tipsue interactions which are necessary for the differentiation of
this organ system. g .. )

. Teratology L.

Studies in teratolpgy are directed to the causes of aberrant @evelopgent result
in congenital defects. A mutant genc or chromosonal aberration, an environ=
mental chemical or physical factor, & maternal metabolic disease, or infection
are all potential etiologic factors. Investigations focus on clinical
mediciné, biochemical and molecular genetics, cellular and moleculsr, biology,
epidemiology, reproductive biology, and developmental pharmacology and toxi-~
cology. Several ongoing studies in terstology follow. .

Epidemiology of Birth Defects: A major research approach to teratology
utilizes epidemiologic methods to study pregnancy outcome. One such NICHD
study 1s specially \designed to asdess familial recurrence risks of pregnancy
wastage in terms of fetal snd perinatal deaths and congenital malforsations.
Factors assodiated with the outcome of pregnancy and survival of the infant
will be evaluated. Sample sizes are sufficient for vigorous testing of hypoth-
‘eses. These data will aseist in developing a deeper understanding of the eti-
~ ‘ ology of congenital malformations and will provide a basis for more precise

LY

\ reproductive counselling. .

Neongtal Infeéi1ona:gztohagglov1ruaz' Specific infectious agente are also
undergoing -in-depth study as causes of developmental errors. For example,
cytomegalovirus infections, which are the most common congenital infections in
humans, lead t& birth defects including mental retardation, epilepsy, deafness,
blindness, cerebral palsy and muscular deficiency. Transmission of cytomegalo-
viruas (CMV) to embryos could be either through CMV asgpociated with semen and
the female genital tract during implantation, or by the transplacental route,
These two routes of infection as well as the role played by the endometrium as
a possible site of infection are being explored. Other studies are character-
izing the pathology caused to the fetus by such infections. The stages at
which placentas, embryos and fetuses are susceptible to infection will be
determined. These investigations will contribute an understanding of the
process by which CMV infections during early pregnancy induce embryonic death
or abnormal development. ' ‘ ‘

Limb Malformations: ' A new resaarch focus within the Genetics and Teratology
Section is the study of limb deformities insofar as they mdy be induced by
genetic and environmental factors. Both clinical and basic biological studies
on putant. limb development are supported in an attempt to gain a molecular
understanding ‘of the morphogenetic processes. The cell surface is recognised
as a controlling factor in growth, differenriation and morphogenesis. There-

-
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- fore important studies seek out variations in the surface membrane glycopro-

teins of ‘mutant megodermal cells as they differentiate into cartilage.
Tenporal changes in the biochemical characteristics of the cell surface
menbranes will be identified at distinct phases in chondrocyte differentiation.
These -tuqxel promise to be productive and will be pursued further.

Bubyoconc g_._:tn - l'ho%toin: The drug, phenytoin, is widely used for the
treatnent of gr seizures., It 1s implicated in the causation of neural
fudbe defects. through folate deficiency and it is also embryotoxic. An NICHD-
supported study is attempting to clarify the embryotoxic risks of folate defi-
ciency induced by anticonvulsant drugs. The link between the two toxic
effects, folate deficiency and embryotoxicity, has not beem made. Therefore,
biochemical mechanisms for how phenytoin causes folate deficiency will be pur-
sued. These studies will increase our knowledge of the normal end abnormal
metabolisnm of folates not only in the adult female but also in the developing
anigal. The investigators will also ‘attempt to modulate the embryotoxicity of
phenytoin and of other anticonvulsant drugs with compounds which restore folate
oetabolisns to normal.

Developnental Immunology

(Y
smdu- in dwelomntal immunology hre closely related to studies .of congen-
1tal defects,-Five research categories are pursued. Studies of the ontogeny
of immunity seek errors in maturation that lead to mild as well as severe
immune 3enciency states in uman. Other investigations evaluate decreased
fmmunologic tence associated with malnutrition in infants. An NICHD con-
ference on Trace Element ieguhtion of ImmpAity and Infection was held in
September 1981 and should provide the stimulus for new studies in nutritional
immunology. The immunology of breast milk 1s being investigasted since current
studies suggest that ingestion of colostrum and milk may contribute protective
anti-infectious components te the newborn. Another category includes studies
of neonatsl infections which focus on immaturity and developmental deficiencies
in body defenses associasted with specific types of organisms. Studies in
raproductive 1mmlou look for maternal-fetal immunologic machanisws that
protect the fetus from & potentially harmful maternal immunologic environment.
Among these research categories ontogeny of immunity and immunology of breast
milk are hishl:lghted below:

Ontogeny of Immunity: This research is providing a breadth of knowledge of
immunologic function using human and animal models. Vulnerfability in host
defenses due to the infant's genetic make-up and environmental influences, at
specific periods during msturation, is the primary focus. A major gual is to
identify the errors in maturation that lead to mild as well ab severe immune
deficiency etates in man. In addition, studies of the wide variety of mechan-
isms that the human infant employs to protect itself from exogenous noxious
agents will provide knowledge of responses to repliceting material such as
viruses and bacteria as well as environmental chemicals and drugs. Similar but
more primitive humorsl and cellular mechanisms are used for host defénse in
phylogenetically lover animals, and therefore evolutionary studies also have
been useful in expanding knowledge on immunologic function in man,

Immunology of Breast lulkz The mammalian fetus is immunologically competent
for many responses before birth, even though its immunologic defenses have not
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yet been challenged. Nevertheless temporary immune protection is needed untfl
the newborn impune system can react and develop a satisfactlory rgsponse. Late
in gestation, the developing fetus acquires passive {mmunity from maternal )
antibodies which are transferred from the mother to the fetus; this provides .
temporary humoral immunity. Since the buman newborn is essentially devoid of
" functional secretory antibody at the intestinal mucosal surface, recent s
evidence suggests that ingeation of colostrum and milk may contribute passively ¢
to immune exclusion of infectious agents and other antigens, This becomés im—
portant since newborn sepsis is often sssociated with {nvasion of the infec- &
tious agent throigh the immature gastrointestinal truct. Numerous studigs. in
nevborns of many species indicate that maternal milk provides pratection
against such infection: In some species such protection may even be necessary
for survival. Cutrent information points to the {mportance of the antibodies .
| and lqukocytes in the breast milk. In fact, 1t: 15 ‘now well established that
: colosgrum and milk from most wammals are essentially suspensions of viable
. cella in a highly nutritive mediuam that is rich in immunoglobulins (anti-'
bodies). . ) - -
It remains to be determined gpecifically how breast milk might provide {mmuno~
logic protection following ingestipnm during the newborn period, Some of these
investigatidns focus on what effects the antibodies, antigens, and possible
immune complexes in colostrum might have on the subsequent igmune responsive—
ness of the rnursing neonate. Otler ‘studies are now being extended to determine .
the effect of gut associasted lymphocyte production of secretory antibody in
'newborns. Other studies will examine the mechanisms by which colostrum
provides passive protection against antigen uptake and «enterotoxin/bacterial
bindlng to the ngonatal gut surface. Still other studies are pursuing the
possible harmful effectas of bacteria and viruses carried by breast milk,
reactions to allergens ingested by the mother and.transoitted {n wilk, graft-
v. i sus-host disease, autoimmune disorders, and passage of environmental con-
taminants .end drugs. Continued support of these efforts will provide answers
to the protective potentfals of breast milk, The ‘blological significance is
promising and mst be clarified. . ‘

STAFF ACTIVITIES
. P
; Section staff participate in various trans-NIH activitie§ and joint efforts
<_with other government agencies. Dr, Delbert Daytom, Section Chief, i8.4 mémber
" " of the NIH Coordinating Committee For Blood-Relasted Attivities end of a working
- group on Blood and Its Substitutes established by the Interagenty Technical
Committee on Hosrt, Blood Vessel and Blood Resources, He has slso been . -
) appointed to the Ei‘% Cystic Fibrosis Coordinating Committee which functions to «
: stimulate and plan for research activities across .~ Currept plafning by _
this committee includes input from NIH 1ntramral‘sclentihtg to davelop & joint - .
research agenda for NIH. Dr, Dayton represents NICHD op the NIH Workin "Group s
For Reye Syndrome which facilitates coordination of research efforts on this__ = °
important health problem of children. A jofptly sponsored NIH Announcement has |
been g dblished and has been helpful in developing new raesearch applications' to
streagthen efforts to study this disease. In addition Dr. Dayton serves. as a
member of the Public Health Service Reye Syndrome Tagsk Force which has
developed a protocel for a case-control study of the assaciatiop between Reye
Syndyome and salicylate intake. A committee organized by the Institute of

Medicind of the Nationsl Academy of Science will act as an advisory body to the '
Task Force. : ) . ‘
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These studies are to be carried ocut through the assistance of State Health
Departments. They are planned for initiation in the fall of 1983.

During this fiscal year Dr. Dayton also se on the planning committee of the
Fogarty International Center for the develobpment of an International Symposium
on Poliomyelitis.Control which was held in March, 1983. He served as
rapporteur for the seseion on Strategies for Control at that meeting. Dr.
Dayton and Mrs. Anne Krey serve on the FPHS Steering Comamittee on Bioceffects of
Ultrasound. Their charge is to develop a research agends focusing on potential
effects of diagnostic ultrasound on the developing organism. Dr. Dayton was
sade chairperson of a Subcommittee on Developmental Studies and Mrs. Krey
serves with him in this activity. This group has planned & workshop with out~—
side consultanta who will meet in September 1983 to produce s report which will
form the basis of a research agenda for future studies.

Section staff also organized and held a conference on Morphogenesis an\llal-
formations of the Skin to formulate future research needs and to better inte-
grate clinical studies with the most recent basic research advances. The most
current areas of skin development research were presented at that meeting. As
& direct rasult of the NICHD conference on Trace Element Regulation of Immunity
and Infection, a "Nutritional Immunology Club” was organigzed and began holding
‘annual gatherings at the time of the meetings of the Federation of American
Societies for Experimental li.olo?. Two annual gatherings have now taken place
and this is expected to improwve information exchenge and foster collaborative
research activities. /

«
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NICHD CRANTS AND CONTRACTS ACTIVE DURING JUNE 1983
GENETICS AND TERATOLOGY SECTION .

Funds (in thousands)

Research Cranta National '
Totsl . - Research | Resesrch B
Health Area Total Research | Program RCP Service | Contracts
\ Research Projects Projects Awards | Awards
o.] FundsiNo.j Funds {No.{ Funds iNo, _Funds {No.!Funds {Nio.| Funds
| Totel 04 D9, 562267p7,349| 231 24,942{ 3 (1,154 |33 | 1,253 |37 |2,213] - | -
Clinical Geneticd . - 24{3,152 231 3,132| 17} 2,216] 2 753 & 163 1 201 -| -
Basic Developmental Genetics ‘37 ,639 § S1{ 5,496 37| 4,588{ 1| 401 |13 507 | 6f 183] -} -
Early Esbryonic Development 9819 4731 82| 8,033| 70| 7,598 - - |12 435 | 16|1,40] - -
B CNS Development 18},356 15| 1,304} 15| 1,304| - - - -1 3 52 ~| -
v | Limb Bud Development 4) 206§ 2| 171} 2 171| - - - -1 2 3s{ -1 - -
Q .
< ¢
Chondrogenesis 6l el 6l 716} 6 716| - - - - - -l - -
¢
Myogenesis 16[1,502 || 13} 1,449 11| 1,380} - - 2 69 | 3 53] - -
Teratology-Biological Causes 9h 331§ 7{1,086| 7| 1,086} - - - -] 21 26} ~| -
Teratology-Phyaical & Chemical Causesil9 18{ 1,633/ 18| 1,633| - - |- -1 1] s8l - -
Ontogeny of Immumity 16 14 1,284{ 13| 1,246| - - 1 38| 2| 1223 -] -
Neonatal Infection - 14 13 898 12 858 -~ - 1 &0 1] &3} -} -
Wy,
Immmology of Breast Milk 7 556{ 7 556 -~ - - - - -] =] - .
Reproductive Immmology L | 1613.3921 16} 15921 = - = = Y S .
Notes: 1) Excludes scientific evaluation grants.
2) The Minority Biomedical Support scant (506) are included with the research projects. N1CHD-OPE~PAS
July 8, 1983
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otte S, Cdtz, M.D., Chief

C. Hwang, Ph.D.
McNellis, M.D.

Telephone (301) 496-5575
_ PROGRAM ACTIVITIES

Emphasis Areas

Activities of the Pregnancy and Perinatology Section are organized
around five ma’ernal-infant emphasis areas.

1. High Risx
“has occurres in mat
improvements in fet

es: Over the last 20 years significant progress
survival and well-being which has surpassed
outcome, Research efforts om high risk preguancy
are directrd ‘towards closure of this gap while continuing studies
, in both not.al and a pregnancies. Special attention is being
focused on plicental function, the maintenance of pregnancy, 4
maternal-fetal . harfmacology, maternal exercise during pregnancy, and>
the special problems of the pregnant adolescent.

2. Fetal Pathophysiology: Studies in fetal pathophysiology are
e ning the factore influencing normal and abnormsl embryonic

: d&%ﬂent. Efforts focus on normal and abmnormal development at the
molecular, tissue, and organ levels. Emphasis is placed on studies
faciditating the assessment of fetal status to provide meaningful
antenatel diagnosis. Another area of special interest examines the
mechanisml responsibie for intrauterine growth retardation and its
consequent increa‘sed’;ﬁ'bidity and mortality.

3. Premature Birth and Labor: Premature lsbor and birth is a major
cause of neonatal mortality and morbidity. Two—thirds of all infant
mortality occurs smong infants weighing 2500 grams or less at birth.
Furthermore, the nation's high prematurity rate. is responsible for our
relatively poor performsnce in infant mortality }a;oupare_d_ to other
countrieas. Consequently, this program scpports studies of the normal
onset of labor, why labor sometimes begins prematurelyy and how
premature labor might be stopped without detrimentrl effects. Also,
interest”1s directed to the recognition of indicators of impending
labor.

4. Disorders of the Newborn: Disorders of the newbporn are responsible
for approximately three-fourths of the infant death\{n the United
States, and produce long-term disability for many individyals who are
affected by them and survive. Research directed toward reducing the
impact of these disorders includes studies of maternal health problems
that affect the status of the infant, adaptation of the newborn infant
to its environment, and prodblems in the esrly weeks of life that
influence subsequent development and behdyior,
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5. The Sudden Infant Death Syndrome: The NICHD has made particular efforts
to encourasge research on the sudden infant death syndrome (SIDS) since
1974. Research to date has demonstrated that the SIDS infant no longer can
be viewed as having been perfectly-healthy prior to death, but rather ig

P believed to have had developmental abnormalities. This revised concept
suggests that a risk profile for SIDS could be developed and prevention
efforts targeted to a high risk population. Current regsearch efforts are
evaluating thesé risk factors, identifying the cause(s) of SIDS, and
improving methods for helping fngiliqg>¢ope with a SIDS death,

Major Resesrch Programs

As 8 focal sdjunct to research projects in the gbove five aress, NICED has
established Major Research -Programs (MRPs) to provide an integrated approach
to major unresolved problems in perinatal medicine. These MRPs suppprt
pultidisciplinary research in areas where knowledge gaps have not been -~
sufficiently sddressed by ongoing research or where promising arehs are in
need of special stimulation. The Section supports six MRPg; four are in the
area of diabetic pregnancies, one in prematurity, and one in fetal hypoxia.

!

Contract Pzogram !

The Section's contract program, though small in numbers, conplinmpti the
graant program and meets special needs in perinatal research.

.
In 1969 NICHD recognized a growing awaremess of the potential for non-human
primates in perinatal and developméntal resesrch., A special breeding colony
was established in 1971 under contract at Davis, California, to provide
Rhesus monkeys of known medical, reproductive and geneological history to
NICHD-supported investigators in the United States. The colony specializes
in dated pre cies. Under the ongoing contract, 80-100 pregnant females
are provided per year. .

‘ In September, 1983, the Section will initiate a contract-supported

N multi-center controlled clinical trial directed towards prevention of

: pre-term birth. The objectives of this are to identify specific types of
maternal genito-urinary infection which are nignifictntly associsted with
preterm labor and birth, and to test whether appropriate sntimicrobisl
therapy of such infections can reduce the preterm dirth rate in women at -
risk. \ This project has been developed in collaboration with NIAID with the
assist also of staff from the Epidemiology and Biometry Branch of NICHD.

Research Training

As of June, 1983 the Section funded 13 {nstitutional Research Service Awards
(NRSAs). One was in the the area of high risk pregnancy, (wo in fetal
pathophysiology and 10 in disorders of the newborn. They supported a total -
of 6 predoctoral and 46 postdoctoral trainees. The predoctoral ones were in
the biochemistry of pregnancy and. deyglopumental biology. The greatest

number of postdoctoral trainees were in the ares of neonatolcgy. The

Section also funded individual NRSAs. Four fellows were working in the
high>risk pregnancy area examining various aspects of maternal and fetal
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wetabolism and placeatal physiology, one fellow in fetal pathophysiology,
and two in disorders of the newborn studying neonatal infections and
~ development of renal function respectively.

Pinancial Support ' \

As may be seen in Table 1b, the Prégnancy and Perinatology Section
supported 234 research grants and contracts as of June, 1983 amounting to
$28.7 million, Included here were $4.6 million for the six MRPs. The
Section holdings amounted to approximately 24X of the research and 16.9% of
the research training supported by the Center for Research for Mothers and
Children. '

RESEARCH HIGHLIGHTS

Research Accomplishments of the MRPs

Four MRPg are in the ares of "Diabetic Pregnancy,” a major problem for
mothers and children. Maternal morbidity is higher in disbetics, and

. * . although fetal mortality in diabetic pregnancy has been reduced, it is still
higher than in the general population. - Congenital anomslies, macrosomia,
late intrauterine death and respiratory distress syndrome (RDS) remain )
significant problems. Investigators in these MRPs are attempting to clarify
the_ pathophysiology of maternal metabolic disorzFxs causing changes in the

-

intrauterine environment which are unfavorable flor the developing fetus.

In normal and conventionally managed diabetic patients the evaluation of
fetal active and quiet periods has shown no difference at 28-32 weeks
gestation. However, at 36-40 weeks gestation the fetus of the diabetic
mother exhibits patterns of behavior resembling those in the younger normal
fetus. This suggests that diabetes delays development of this particular
aspect of drain madiated activity. ’

Other important studies have clarified the concept that although maternal
insulin does not crass the placenta, it affects the quaptity and quality of
fuels available to the fetus during periods of intensive growth. , Several
studies have concentrated on gestational diabetes mellitus (GDM)
characterized by glucose intolerance beginning during pregnancy.
Comparisons between birthweight in offspring of mothers with GDM and mothers
with normal carbohydrate metabolism gshow that the GDM group has heavier
offspring. Also during the third trimester, GDM mothers have increased
plasma values of glucose, free fatty acids and triglycerides. Birthweight
of offspring appears to correlate with sntepartum maternal plasma levels of
some neutral amino acids, glucose and triglycerides. Measurements of
asmniotic fluid insulin (which is of fetal origia) also correlate with
» ultrasonographic indices of macrosomia. Many other studien are being
carried out which will help understand the problems and delineate
appropriate care for diabetic pregnancies.

The MRP dealing with fetal hypoxia addresses the question of maternal health
problems associated with emoking and resultant fetal distress that may
involve hypoxia leading to neurological deficit and/or intrauterine growth
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retardation. Parallel studies on fetsl hypoxia are being performed with
humans and baboons. One hundred forty-four pregnant women enrolled in thg
study have delivared; comparison with sppropriate non-smoking controls
reaffirms that offspring of smoking mothers have a lesser birthweight
difference 444 grams). Fetsl braathing activity recorded immediately or
maternal smoking shows that it is not suppressed. These results stand
opposition to prior observations obtaiacd with less quantitative techniques
which reported inhibition of fetsal bresthing mgvements with swoking.

Studies carried out in pregnant baboons have shown that materunal agitation
and pain may reduce uterine blood flow leading to decrease of fetal heart ‘
rate and oxygenation. Thess changes.can be partially preven by drug :
administration. Other studies by the same group of ressarchers testing |
the hypothesis that measuring the concentration of neuropeptides amniotic
fluid may serve as a marker of fetal hypoxia.

Studies on human placentsl structure associated with smoking are.ongoing.
Results available on a limited sample have not revealed a specific lesion
associated with smoking. . However, placentas from smokere sppear to contain
more cadmium, with an amoufit proportional to the level of smoking, In a rat
medel exposure to cigarette smoke was shown to decrease the birthieight of
offepring; their lungs were proportiocnally smalier than other organs.

The MRP studying initiation of parturition continues to examine the .
biochemical comsunication systeam involving gestatipgnal coupartments that can
get in motion events- leading to human parturition. The importance of
prostaglandins (PG) in this process is well recognized. After mesasuring PG
concentrations in varfous biologic fluids, these ro¢searchers have determined
intrauterine sources of biosynthesis and hormonal fsctors that stimulate
rates of production. Presently they are examining the possidbility that
inhibition of PG biosynthesis by endogenous factors msy be an important
regulatory mechanism. The f{dentification of a trigger or signal initiating
the biochemical events leading to the onset of labor is the objective of
other studies in this MRP, Fetal membranes and decidua seem to be poised
for the receipt of a signal to initfate a series of blochemicsl steps
leading to an increased biosynthsis of PG. A protein of fetal origin
preasent in fetal urine was isolated and shown to induce PG formation in
cultured agnion cells. It is possible to speculate that excretion of this
protein into amniotic fluid could be & fetal signal to initiate parturition.

Research Accomplishments under the Grants Program

Selected scientific accomplishments during FY 83 pertinent to the Section's
five problem areas are highlighted in the following paragraen.

High Risk Pregnancies: Uriaary tract infection (UT1) {8 a common

conplication of pregnancy. Synpt.a-xic kidney infection, the wmost serious
type of UTI, is assoclated with the higher risk of pretera-labor.
Asymptomatic UTI is thought by to contribute to preterm birth and fetal
growth retardation. One, perinstal microbiologist has found that maternal
antibody to E.coli bacteria cross-reacts {msunologically with antigen
preparations of normal kidmey, muscle, and placentes. Also, she found in a
prospective study s significant sssociation between the presence of maternal
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E.coli antibody in the urinary tract and the riek of low birth weight., Her -

studies are pursuing the hypothésis that maternal antibody may produce

/{utrauteune growth retardation.

“ The most common cause of intrauterine infection in humans throughout the
vorld is the cytomegaloviruses (CMV). At an incidence of one percent about
3,000 infants become severely handicapped in the U,.S. annually, and another
3,000 will develop eignificant hearing and mental deficits. One
investigator is sfitdying CMV fnfections longitudinally in order to
understand mechanisss of perinatal transmission, the effects of various
forms of CMV infection, and the role of immunity in both mother and child.
Contrary to other perinatal infections, recu t maternal CMV infectiouns
are a frequent cause of intrauterine tiansuission of virug in man., These
studies will clarify the natural history of the disease and indicate if a
scientific basis exists for the development of a vaccige.’

The antenatal detection of intrauterine growth retardation is necessary so
that early management of this pregnancy cosplication may minimize the risk
for perinatal asphyxia. Antenatal detection of IUGR on the basis of
clinical data alone has limited potential. One investigator is examining
the possible utility of amniotic fluid phospholipids to differentiate the

small growt tarded fetus (IUGR) from the one which is small on the basis
of short gestayion. Results suggest that phosphatidylglycerol was the cnly
phospholipid ch could predict subsequent IUGR infants. This informatiom,
in addition sn ultrasound examination, permitted a correct diagrosis in

half of the

Fetal Patho t Fetal growth is thought to be determined by many
actors, such/as maternal and fetal genetics, placental function, and
environmental factors. However, there is little understanding of the
mechanisme by which fetal growth is influenced dy such factors. Specific
fetal growth factors, such as epidermal growth factor (EGF) and nerve growth
factor (NGF), have stimulating effects_on specific fetal eell types.
General somatic growth appears to be aeso d with the somatomedins, a
family of peptide hormones. Intensive efforts are underway té purify
certain somatomedins, develop assay techniques, and characterize their
biolegic effects. | ) :

Studies on fetal growth are balanced by research dealing with the functional
maturation of fetal organs and systems. Presently knowledge of fetal
physiology is very important as progressively younger and smaller newborns
are becoming candidates for therapy. If surgical therapies are applied to
fetuses in utero for correctable congenital lesions, their success will
depend on clinical estimates of functional ststus and on post operative
medical management. For this purposc one investigator is studying the
hemodynimics and function of the fetal lamb kidney in the last trimester of
pregnagcy. Factors influencing renal function and fetal responses to stress
are being analyzed. : .

Studies of fetal pilysiology aim to clarify the mechanisms regulating fetal

breathing and the .effects caused by wakefulness and hypoxia. A new
technique has been developed in sheep allowing continuous visual observation
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of the fetus in-utero .through a double wall plexiglass window in pgrallel
.with gathering of physiologic measurements. Preliminary observation of 68
fetuses videotaped in utero for more than 300 hours did not show behavioral
wakefulness during matérnal resting activity. Administration of drugs .
causing incressed breathing activity did not wake up the fetus. These
studies are being expanded into the last 10 days of gestation when
wakefulness  is more likely to occur.

Current studies in lambs are examining the mechahismp of adaptation of the
fetus to maintain hoseostasis in the presence of chponic intrauterine
hypoxia. The normal fetus and newborn were as cepable as ths adult snimal
of disposing of circulsting catecholamines. Moderate maternal hypotension
had very little effect on fetal blood pressure, heart rate, acid-base
indices, or renal function but caused significant riee in fetal vasopressin,
catecholamines snd plasma renin activity. Therefore, the fetus and the
newborn may compensate for hypotension by release of vasopressor substances
so that the renin-angiotensin system appears to play & larger role than in
adults. Hypotension caused a fall in urine flow and glomerular filtration
rate and a rise in urine osmolality, suggesting that hypotension may be a
contributor to the oliguria seen in infants who are asphyxisted at birth.

Premature Birth and Lsbor: The family of peptide hormones kmown as relaxin
has been 1nvestisat;3 tor its growth-regulating properties. Animal data
showved that relaxin may play a role in uterine quiescence during pregnancy,
and, by means of its withdrawal, in the initiation of parturition. Ian
addition, relaxin has profound effects on connective tissue, particularly on
the uterine cervix which may algo be important in parturition. Imn fact,
preliminary clinical studies {n humans have ehown that relaxin causes
cervical dilation. e investigator has been identifying the chemical
etructure of the re group, and its corresponding DNA, Another
investigator is snalyzing the molecular biology of uterine relaxing factors,
. including relaxin. The biochemical effects are being correlated with their

physical effects on the uterus. Ultimdtely, improved agents for the

l suppression of undesired preters uter contractions and premature birth
nay emerge from these fundamental investigations. '

Disorders of the Newborn: The problem of fetal hypoxia and its possible
sho and.iong-tern consequences continues to be an important area of
research. Lsmbs studied at various postnatsl ages have exhibited decreased
oxygen transport at each successively lower inspired oxygen concentrationm,
It was shown that below a certain level of oxygen transport (20 ml/kg/min.)
oxygen consumption also diminishes with evidence of tissue hypoxia even
though arteriasl pH does not fall. Lambs of 2 to 4 weeks postnatal age
appear to have much less reserve for decreasing oxygen tf¥ansport, probably
as a function of their low resting arteriasl oxygen cofitent due to postnatal
anemia. These studies are helping to clarify the proportion of resting
oxygen consumption in the newborn that is essential for mmtabolic activity
and that part which is facultative and can be reduced without immediate
tissue hypoxia. '

’ ' \
Respiratory distress syndrowme (RDS) continues to be an important problem
during neonatal life. A group of investigators are characterizing the
» . o
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cabblinn of surfactant from aynthesis to secretion and the
subsequent reu tion of surfactant components by the type II :

- pneumocyte. It has hecome evident that reutilization 1s the quantitatively
dominant pathway and that there is some selectivity for certain
phospholipids. Howeyer, & separate machanism appears to influence the

/f/ taking up of precurgbrs by the alveolar surface of the type II cells. Other

researchers have ceessfully treated human pewbornme with RDS’ by tracheal
ingtillation of human-derived surfactant extracted from term amniotic
fluid. Treatment of nine infants has shown an immediate improvement of =<
respiratory function and consequent-oxygenation. Repeat instillation of
surfactant was needed in only one patient, and all conunued to Lmrove with
supportive thernpiea. 4 . :

The Sudden Infant Death Syndrome (SIDS): . Studies of SIDS are exploring the
mechanical properties the human upper airway which in deceased infants -
was shown to collapse pasily either by negative pressure or by neck~
flexion. During episodes of obstructive apnea, a eimilar pattern of
sphincter-like closure was detected. It was shown inwanesthetized rabbits
that their "strap muscles” (sternothyroid and sternohyoid) have a phasic
respiratory activity which helps in stabilizing the sirway making it
resistant to collapse. Parallel studies carried cut in patients' with Pierre
Robin syndrome showed that brief face mask occlusion (loading test) resulted
in the inspiratory closure of their airway. Further refinement of this test
may facilitate the detection of risk to develop severe obstructive apnea.
Other researchers are studying the hypothesis that: interventions which tend
to eliminate apnea-also tend to reduce the amplitude of oscillatory
breathing patterns. Bregthing pstterns and apnea are related in term
infants, and in premature infants. It was shown that length of apnea
increases with specific changes in the respiratory patterns. Therefore,
apneas are not random nor isolated events. Research studies also are
{ . examining the role of endorphing in the maturation of ventilatory and
cardiovascular functions during sleep and wakefulness under normoxic and
hypoxic conditions. Following the recognition that opiste receptors are not
uniform but of severa)l subtypes, these are being tested in dogs with
appropriate agonists. Preliminary results have shown that the mu and delta
subtypes have different ventilatory fumnctions. Their cardiovascular
functions are being examined in similar fashion. '

subcellular

: P
Another area of research is examining the possible link between botulism and
SIDS. Infant botulism is emerging as a world-wide disease. Preliminary
results show that 10-20% of SIDS victims in California and in Switzerland
have a botulinum positive reaction in serum. Further refinement of

. laboratory methodology is underway to clarify possible relationships to
specific botulinum type.

Conferences and Staff Activities

The Section prgvided partial support for the Perinatal Research Society's
Annual Conferefice in 1983,

In July, 1983, the Section, in conjunction with the Nutrition and
Endocrinology Section, held a Research Planning Workshop on Intrauterine
Growth Retardation. The participants reviewed what 18 known about the
epidemiology, causes, diagnosis and treatment of this condition. They
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identified information that is needed and articulated directiops for future’
research. It is planned to publish a report from the workshop in a

refereed journal and to print en NICHD monograph with the salient
presentaticns, conclusions and recommendatidns. In September, 1983, the
‘Section convened a small group of experts to discuss naw svenuss of research’
in SIDS. Participating in thediscussion were seversl NICHD imtrausursl
scientists. ‘

Dr. Charlotte Catz is the NICHD repressntative to the DHES Committee to

Coordinate Environmental snd Related Lr_oﬁm (DHHS~CCERF). She also is a
son repressntative to t ttee on Druge of the

Aserican Acadeny of Pediatrica, and serves a» an ex icio member of the

Maternal and Child Hasalth Research Grants Review Committas of the Health
Resource Services and maotrngion. ‘ :

- -

Dr. Donald McNeFlis is the NIGHD lisison Tepresentative to the %t:e& on

Fetus and llwsrn of the American Acadeny of Pediatrics. Be is also ¢
iiaison to ¢ ttee on Obatetrics: cine of the

Maternal and Fetal Medi
Anerican College of Obatetricians and Gynecologists. Dr. Mchellis also

serves as obstetric-gynecologic congulcant to the Board for Correction of
PHS Commissfvned Corps Fersonnsl Reqorgl.

Dr. Joseph Hwang was invited by the anll-;ty Inatitute to participate ss a
scientific translator at meetings with members of the Health Ministry of the
People's Republic of China. :

&
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. Table 2b.
NICHD GRANTS AND CONTRACTS ACTIVE DURINGC JUNE 1983
- PREGNANCY ARD PERINATOLOGY SECTION
Funds (in thousands) e _—
National
Research Grants / Research Research
Health Area Program RCP | Service Contracts
: __Funds No.| Fuads | No,| Funds |
Tatal 13 87,913 115 | $626 20 | §1,038]12 {61,863
High-Risk Presm&cy 5§ 3,826 3 129 3 26217 | 1,299
Fetal Pathophysiology 412,300 | 6] 249 al 8|1 | 7
w | Premature Labor and Birth 211,032 |1 3 - -| - -
@ - \ -
Diserders of the Newborn 21,118 | 3} 12 |12 615{ 2 |. 129
Sudden Infant Degath Syndrome - - 2 87 - -1 2 381
” Notes: 1) Excludes scientific evalunm grants.
2) The Minority Biomedical Support grants (S06) are included with the research projects. W
. ¢

/ NICHD-OPE-PAS
July 8, 1983.
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The Nutrition and Endocrinology Section supports reseagch qu training on
developmental aspects of nutrition, endocrinology, physiology, and physical -

growth, These have been organi.ud under the following areas:

l) Maternal-fetal nutrition. -

2) Infant nutrition and breast-feeding I

3) Cultural, behavioral, and developmental upeetn of food and nu:r:l.f.i.on ' -

4) Developmental gastroenterology .

5) Obesity and .nutritional antecedents of adult disease . ' ‘ R
. 6) Crowth factors snd developmentsl endociinology ‘ L.

7) Developmental Phyuology : . o .,

Contract Pro ggm

Since 1978 NICHD has been especially concerned with the compositionm, health ‘

values, and developmental importance of human breast milk for the normal RS
newborn as well as the high risk infant. To meet the special needs of this ’
field ¢ coordinated research contract progran was established to expand the ~
base of knowledge on the detailed composifion and function of the many ‘*\ N - oa

constituents of human milk. . This unique biological fluid 1s, ss s result d& ;
these efforts, now recognized as a valuable source of mutrients, growth'
factors and antimictobial activity that has great value for newborn infants
and, particularly, infenta borm with low-birth-weights. The status of each
contract is appended to this report. In FY 83, support of these contracts
amounted to $§2,520,000. ‘ .

4

Research Training Program in Nutrition snd Endocrinology

In FY 83 the Section funded “our Institucional -National Research Service
¢ Awards (NRSM). One of the Institutional NRSAs is devoted to hvclopnantll

aspects of nutrition. These six post-doctoral fellows are pursuing /"

nutritional needs of pmturaly-born babies and babdies bdorn at tern;

especially amino acid ssid essential fatty acid requirements. The other three

Institutional NRSAs are concerned with developmental aspects-of endocrinology

and physiology. The eleven post-doctoral fellows supported by..these awards

are working on projects that vary from studies of mechanisms of gonadotropin

release to opiate receptor function. - In the ares of developmentsl mutrition

the Section currently funds one Individual NRSA. The Section slso funds five

Individual uxsm in devalopuangal endocr!.nology. e & .

Financial Support

As of June, 1983, the Section supported 188 projects at a level ‘of
313,279.000. These projects are analyzed according to programmatic mechanism
in Table 2c. Two-thirds of the total budget supported nutrition-related
research, one-quarter supported endocrine-related resesrch, and the remainder
supported research on developmental physiology and physical growth,
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In FY 83 the Section received 189 research grant an& research trainfng grant
applications. Of these 145 were approved and 37 were funded by July 1, 1983.

RESEARCH HIGHLIGHTS IN NUTRITION

Maternal-Fetal Nutrition

One of the most important of the Section's programs, especially from a
preventive point of view, is that of maternal-fetal nutrition. This research
explores the complex nutritional relationship that exists between the mother
ani her fetus.

Maternal-fetal iron transfer across the placenta is vital for fetal growth.
During pregnancy the fetus accumulates large amounts of iron in order to
support erythropoiesis, and maternal iron must be actively transported against
a trans—placental concentration gradient. Investigators working with a guinea
pig model have now showm that ferric placental iron moves from maternal to
fetal circulations by passing through endothelial cell junctions, perhaps in
conjunction with a low molecular weight carrier protein.

NICHD-supported investigators working on placental tramsport of calcium have
recently isolated and purified human placental calcium-binding protein.
Cellular localization studies have revealed that the calciuvm binding protein
increases in concentration during gestation and is primarily associated with
ghe maternal face of the chorioallantoic placenta and the uterine wall.

A major unsolved problem in the area of maternal-fetal nutrition is that of
intrauterine growth retardation (IUGR). The etiology of IUGR appears to be
multifactorial in nature. One NICHD-supported investigator is studying the
role of polyamines in maternal circ:‘ation. Polyamines may be physiological
indicators that would allow one to differentiate between normal and abnormal
pregnancies. Polyamine levels increase in amniotic fluid during gestation and
presumably reflect fetal growth. Therefore, they may provide a reliable
marker for intrauterine growth retardation.

Other NICHD-supported investigators have produced sheep models of IUGR in
order to sssess the feasibility of intrauterine nutritional therapy delivered
directly to the fetal stomach. Results show that infusion of a solution of
glucose and amino acids during the period of maternal dietary restriction
significantly increases birth weight and crown-~rump length when compared to
unsupplemented fetuses of nutritionally deprived ewes. This discovery may
pave the way for the testing of intrauterime nutritional therapy in humans.
In July, 1983, a research workshop was held on IUGR that emphasized promising
new diagnostic and therapeutic approaches to the problem.

Infant Nutrition

The Section's largest program is that of infant nutrition. Research interests
include the nutrient requirements of normal, premature, and growth-retarded
infants, as well as analysis of human milk, cow's milk, and synthetic formulas
in relation 'to optimal infant development.
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The bdiochemical immaturity of premature infants presents challenging problems
that must be solved in order to design appropriate feedings for their enteral
and parenteral nutrition. These new feeding regimens are rooted in meny basic
research findings. For exsaple, much has recently been learned about the
complicated composition of human milk and how it reflects the metabolic nseds
of the newborn. Milk.is not just a fluid containing nutrients. It is
composed of a large array of constituents, many of which heve important
non-nutritive functions. Humsn milk contains numerous entymes, one type of
whi¢h (1ipases) digest lipide. There appears to be a concerted action by the
babies' oral and intestinal lipsses in conjunction with the milk-derived
lipsses to digest the lipids contained in milk.

The structure of the milk fat globule examplifies the complicated packaging of
milk components. The globule is surrounded by a membrane that is derived from
the breast milk cell. Ultramicroscopic observation shows this membrane to
have whisker-like filaments on its outer surface. Human milk is the only
species exsmined so far that has these structures. This obse ion may be
the first clue as to how specific lipases are able to re milk lipids
for the purpose of digestion. -

In view of the importance of breast milk to the growing infant, the Section
supports research aimed at identifying the biological and psychosocial factors
that motivate mothers to breast-feed their infants. A related research
question also being studied is what factors contribute to unsuccessful ;
breast-feeding and early weening. As 8 result of renewed interest in the use
of human milk in feeding of the low-birth-waight infant an important clinical
question arises. What support mechanisms are necessary to encourage the
mother of a low-birth-weight dnfant to lactate and contribute her milk to the
nutritional’ support of her hojpitaliszed infant? Several studies are investi-
gating the composition of bresst milk of mothers who deliver premature
infants. As part of these efforts data are also being gathered on the factors
that contribute to the mother's interest in breast-feediug. Thus, these at-
risk infants will receive the beneficial properties of human milk (such as
immunologic factors) and will not be automatically excluded from the
opportunity to breast-feed simply because they were born too early.

The expanding awareness of the autritional value of breastmilk has stimulated
the establishment of an increasing number of milk banks. These milk banks
gserve a wide variety of purposes which include supplying milk for clinical
care and clinical investigations on infant nutrition; tbe banking of milk for
later feeding to normal infants; and the occasional storage of milk by a -~
mother for feeding to her infant at a time when she is unavailable to
breast-feed. A soon-to-be published summary of an FY B2 workshop on bresst
milk banking presents practical and ethical guidelines’ for milk banks and
identifies research opporﬁnni:ies in clinical use of human milk,

Cultural, Behavioral. and Developmental Aspects of Food and Butrition

The Section supports research that emphasizes the roles played by various
nutrients in cerebral and somstic development. These studies are designed to
ascertain the effects of general and specific kinds of undérnutrition om
physical growth and cognitive development during infancy and childhood. Iren
deficiency as well as iron-deficiency anemia have been linked to vsrious

42

32

L4



cognitive deficiencies during development. The Section supports research
projects that focus on understanding this and other relationships of nutrition
with cerebral development.
! . )
Childhood and adolescence represent times when the individual is increasingly
in control of the types and quantity of “ood to be consumed. Understanding
the factors that influence selection of food and amounts consumed is,
therefore, an important area of resesrch. The NICHD has supported some of the
seminal research on the factors that luence food choices in young
children. These studies have shown,)\for example, the enormous power of
televised commercial messages in shaping children's food selections.

The development of the child's conception of food follows & sequence.
Children under three years seem willing to accept anything as food and will
rclect items only if they are distasteful. Gradually, rejection because of
anticipated harm appears. Rejections as inappropriate or disgusting appear
last. Rejection of foods bscause of contact with offensive substances, a
hallmark of disgust, does not appear until at least age 6. These investiga-
tors report the first substantial within-culture correlation between food
attitudes of parents and their children. This occurs not in the area of food

_ preference, but rather in the ares of disgust and contamination sensitivity.

NICHD-supported investigators have shown that the rates of child malnutrition
(up to 96%) in Papua-New Guinea follow cultural boundaries rather than
environmental ones. The highest reported rates of child malnutrition are
found where traditional proscriptions against feeding young children animal
protein are followed on the 8 that such foods will cause children to -
sicken and die. The cultural basis for these proscriptions is under study.

Studies have also begun on the social etiology of anorexia nervosa, including
societal, family, and personality factors in adolescents who develop this
disorder. Rather than a true loss of appetite, anorexics have a phobis of
ingesting food end gaining weight., Many maintain an obsession with food and
do not report a loss of appetite. The role of standards of physical
attractiveness and ideal body physique also arg being investigated by
comparing anorexics and normal-weight control subjects. The results obtained
suggest that even normsl-weight adolescent American females exhibit a
significant preoccupation with food and dieting and a pervasive
dissatisfaction with their bodies. The control group females indicated a
desire to be thinner than their present body weight.

Developmental Gastroenterology

The goal of the Section's program in developmental gastroenterology is to
understand events governing development of the gastrointestinal tract from
fetal life to adulthood. Emphasis is placed on the role of nutrients as
effectors of gastrointestinal development. Research is underway on how
components of human milk and colostrum serve to stimulate gastrointestinal
development as well as to protect the gastrointestinal tract from disease.

Neonatal events impose unique adaptive need on the gastrointestinal tract.
The newborn infant possesses only a limited supply of energy reserves which
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are stored as body fat, and the infant has only a naderately developed
intestinal tract. At birth, nature orchestrates the release of a complex
series of secretions from the oral cavity, stomsch, and intestine, each of
which plays a criticsl role in digestion 'and absorption. Several studies are
underwvay on the progression of the digestive processes that appear near the
time of birth. It is clear that absorption of fats from the diet are criticsal
to the newborn infant's energy needs. Therefore, an animal model system has
been developed that allows for analysis of bile acid secretion in the newborn,
and another study is focused on the role of fat-digesting engymes secreted in

the mouth and in the stomach.

Obesity and Nutritional Antecedents of Adult Disease .

A crucial research issue that is being addressed by the Section concerns the
antecedents of obesity. The ultimate goal is to identify determinants of
obesity in childhood and adolescence in oxjier to identify those individuale at
high risk of bdecoming obese lster in life to design various kinds of
preventive therapy. Of great interest is that infantile obesity does not
predict adult obesity. However, obesity in childhood after age four does
predict besity in adulthood. NICHD-supported investigators have analysed
data on obesity generated by the Ten-State Nutrition Survey (N=30,000) and the
Tecumseh Study (N=4,000). They have found that obesity is not randonmly
distributed through the population. Rather, obesity falls along socioeconomic
gradients and is most common in lower-iucome females and in median income
males. In the affluent of both sexes obesity is least often encountered.
These statements @pply to both Blacks and Whites in the United States.
Although the Bl female is generally fatter than the White femsle, at
comparable levels of education, income, or occupation, Blacks and Whites are
comparably fat or lean, Obesity also follows fauily line. This is best
dramatized by comparing the progeny of two obese parents or two lean parents.

With two obese parents the child has a 300X greater chance of becoming obese,

and the child of two obese parents is, at adulthood, over 300X fatter than
comparable children of two lean parents.

The Section continues to support a longitudinal study of the development of
obesity in 170 children followed from birth. Analysis of obese and non-obese
12-year-old children revealed that there were no significant differences
related to breast or bottle feeding in infancy and that obesity at 12 years of
age is not related to type of infant feeding.

Johnston et al have completed a longitudinal study of fat cell growth in
infants. They found that infants who were fed at infrequent intervals had
greater weight-for height ratios than those who were fed on demand. They also
reported an inverse relationship between age at introduction of solid foods
and infant weight for height ratio. NICHD-supported investigators have
developed behavioral paradigms to control body weight in high-risk children.
The study involves long-term follow-up of a group of preadolescent obese
children who participsted in a trial to determine the effects of targeting
parent and child or child alone in a behavioral weight control program. After
years of follow-up, these investigators showed differential treatment

s for maintenance of non-obesity: eighty-three percent of the children
chieved non-obesity at eight months were still non—obese if their parents
icirated, while only 30 percent of children in the child-alone group
remained non—-obese.
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RESEARCH HIGHLIGHTS IN DEVELOPMENTAL ENDOCRINOLOGY

The field of developmental endocrinology encompasses studies of hormonal
influence on growth and development, studies of growth factors, and stuQies?L
the development of the hypothalamic-pituitary axis in relation to the thyroig,
adrenal glands, and gonads,

Treatment of Rrecocious Puberty with LHRH Analb;ge

Recently-a—prouising treatmant has been developed for the perplexing condition
known as idiopathig central precocious puberty in which young children, or
even toddlers, acquire mature sexual organs and secondary sexual traits.

Until now treatment of this psychologically and socially disrupting disorder
has relied on the administration of medroxyprogesteronme or antisndrogens,
neither with satisfactory results. Within the past two years many cases of
precocious puberty have been successfully treated with a synthetic analogue of
luteinizing hormone releasing hormone (LERH). The synthetic decapeptide, a
superagoniet of LHRH, is modified at positions 6 and 10 and has an increased -
affinity for pituitary LHRH receptors and a longer half-life than LHRH,
Initial results are most encouraging in that patients' gonadotropin levels
revert to undetectable levels, and their sexual characteristics regress to
pre-pubertal status. No deleterious side effects have been observed.

ak

Shc.t Stature and Human Growth Hormone

The imminent availability of large quantities of biosynthetic human growth
hormone (hGH) represents a grest accouplishment in the annals of modern
endocrinology. From 1958 until 1982 the only treatment available for
growth-hormone-deficient children was hGH extracted from pituitaries removed
from human cadavers. This limited supply was sufficient to maintain growth in
only about 1200 hGH deficient children per year in this country. Recently
several exciting discoveries have beea made in the therapy of short children
which coincide with the advent of biosynthetic hGH.

Pt;égick et. al. have identified a group of short children who are not

d strably deficient in hGH but who have low levels of somatomedin C and who

respond to the administration of exogenous hGH with accelerated linear

growth. These investigators noted that biologically inactive growth hormone

could account for their obeervations. Kowarski has since used a el of 18

monoclonal antibodies directed against hGH to demonstrate the predgence of

aberrant hGH in short children with this syndrome, Recenr{y Ven Yiet et al .
have shown that short children with apparently normal hGR ard norgal .
somatomedin C will respond to the administration of exogenous hGH'with

accelerated I:g%pr~gtq§§h; These discoveries about the ability of exogenous

hGH to promote linear growth in the absence of demonstrable hGH deficiency,

coupled with the availability of large amounts of biosynthetic hGH, will prove
beneficial in the clinical management of short children in the near future.

Congenital Adrenal Hyperplasia .
New and colleagues have reported novel clinical, genetic, and biochemical
aspects of 2l-hydroxylase deficient congenital adrenal hyperplasia (CAH).
Their discovery of linkage between the genes of the HLA locus and 21-
hydroxylase has made it possible in affected families to predict which
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siblings are carriers and which siblings are genetically unaffected. By
examining cases of genetic recombination between the HLA-B locus and the gene
for 21-hydroxylase, it has been established that the allele Bw47 1s the one
most commonly associated with classical 21-hydroxylase deficiency. This
allele carries a relative risk of 15.4. Llate onset and cryptic forms of the
disorder are associated with genetic markers HLA-Bl4, HLA-DRI, and Properdin
factor BfS. Individuals with the cryptic form of CAH appear to be double
heterozygotes and carry one allele for classical CAH and one for cryptic CAH,
. .

Genetics of &lj_g_e_pttunty to Insulin-Dependent Disbetes Mellitus (IDDM)

Genetic ncudi, of fanilies containing at least one insulin-dependent diabetic
have shown that non-diabetic siblings who have an HLA type identical to that
of their diabetic sibling run a risk of beconing diabetic 50 times greater
than that of children from non~diabetic families. Barbosa et al studied more
than one hundred families containing or more insulin-dependent diabetics.
Theyw confirmed that there is a diabatds-susceptibility locus in the HLA region
of Chromosome 6. Moreover, they showed that the diabetes-susceptibility gene
exists in extremely tight linkage with HLA types D3 and Di. Children vho have
both D3 and D antigens run a high risk of becoming diabetic even if wo other
family member is diabetic. On the other hand, children who carry HLA types
B7, Dw2, or DR2 have relative risks for IDDM below 1.0. Genetic resaarch such
as this represents a step toward the ultimate prevention of insulin-dependent
diabetes mellitus by providing a means to identify those individuals who are
most susceptible to Type I diabetes %nd by guiding genetic researchers to
isolating the actual gene products of these protective loci.

RESEARCH HIGHLIGHTS IN DEVELOPMENTAL PHYSIOLOGY

This program is concerned with the development of physiologic feedback
pathways by which homeostasis is arhieved in blood volume, blood pressure, and
electrolyte balance. Recently, Hamlyn et al reported an important clue to
explain the etiology of essential hypertemsion, i.e., permanently raised
arterial blood pressure not secondary to any known cause. They demonstrated
the- presence of an inhibitor of (Na+ ~ K+) ATPase in the plagma of subjects
with essential hypertension. Yheir data support the view that this inhibitor
is a natriuretic hormone secreted by hypertensive subjects in increased
quantities as a compensatory mechanism to enhance sodium excretion. It may
produce hypertension as a side effect- by increasing Na+ levels in vascular
muscle cells, leading to net accumulations of intracellular Ca++ and hence
increasing contractility.

STAFF ACTIVITIES

The professional staff of the Section represents the NICHD on a number of
groups and committees in both the pubdblic and private sectors. Dr. Gilman
Grave, the Section Chief, serves as the NICHD Representative to the-NIH
Nutrition Coordinating Committee. Dr. Grave also represents the Institute on

the NIH Diabetes Mellitus Coordinating Committee as well as the Disbetes
MellTtus Interagency Coordinating committee. He serves as an alternate

ex-officio member of the National Diabetes Advisory Board. In FY 83 a new
trans-NIH ad hoc Workgroup on inherited Metabolic Disorders was formed.
Dr. Grave represents the ug”im on this workgroup. Fhe worked with other
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Institutes' representatives to plan a U.S.-Japan research conference on this P
topic which was held in March, 1983.

DPr. Thorsten Fjellstedt represents the NICHD on the NIH Digestive Diseases
Coordinating Committee and also is liaison to the U.S.-Japan Cooperative
mﬁm on Malnutrition. He serves as an alternate ex- |
officio membar of the National Digestive Diseases Advisory Board. Dr. Fjell-
stedt gserves as NICHD liaison representative to the ttee on Mutrition of -
the Mother and Preschool Child of the Food and Nutritio rd of the Natidmal
Acadeny of Sclences. BHe also serves as liaison representative to the ,
Conmittee on Nutrition of the American Academy of Pediatr{cs. Dr, Fjellstedt
acts as the NICHD designated representative to the Board o entific !
Counselors of the USDA-Children's Nutrition Research Center in ~T8
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Tadble 2c.

NIGiID GRANTS AND CONTRACTS ACTIVE DURING JUNE 1933
NUTRITION AND ENDOCRINOLOGY SECTI

Funds (in thousands) o . )
— National ,

Tot:l _ Research c“_“‘m . .Rca«reh [ | Research
Health Area Total Rescarch Program RCF Service | Contracts
. L No.| Funds  [|No. e%ﬁ%ﬂ:c\;:s No .Pmi'juicat: oA'Hatdi -Eof“%::ds ¥o. | Funds |
Total 175 818,279 ([1491615,301 |135513,463 | 3| $1,446 | 11| s392- {11 | 458 |15 {62,520
Daveloprental Gastroenterology | 20{ 1,676 || 20{ 1,676 20] 1,676 - - - - - - - -
. | childnocd & Developmental | \ — |
Nuzrition 16§ 1,504 [l 14} 1,339 | 14 1,339 | - -1~ - (2] 15 |- -
Infant ::u.t.ritian 371 5,293 u 25| 3,339 }\1,862 3] 1,466 | 1 31 - = J12 1 1,953
O.besi:y’& Aatecedents of ‘ ¢ : s
@ Adult Diseasa 12 "1,662 12| 1,462 10] 1,384 - - 21. 78 - - - - .
Behaviozal & Cultural Aspects i o \
bf Nutidition ‘ 12| 1,325 |10 82 | 9| 822 | - -1} 3 |- - |2 464
! Maternal-Fetal Nutrition 9 961 9 961 | 9 961 °) - -] - - - - - -
'Adolesccat Nutrition 3] 126 || 3| 126 | 2| 96 | - -1 30 _|- - |- -
Nutriticaal Status 2 103 || 2 203 1 a1 | - - |11 42 - - . l=1 =
Developrental Endocrinology si| 4,507 [laz| 4,031 | 39 6,007 | - -] slue |8} 28 {2 103
Davelop:-:ental Physiology 9 614 8 596 6 337 - - 2 59 1 18 - -
Physical CGrowth 4 709 4 709 4 709 - - - - - - - -
Note: 1) Excludes scientific evaluation grauts.
NICHD-OPE-PAS
8.7:%& 1983
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Mental Retardation and
. Developmental Disabilities Branch (MRDD)

TheodoreD. T Ph.D., Chief
Felix de la Cruz “_j?sﬁe.g\'

Peter M. Vietze, Ph.D.

Telephone (301) 496-1383

OVERVIEW

* The NICHD, within the NIH, has primary responsibility for research and research
training concerned with mental retardation. This interest is expressed
categorically through the Institute's Mental Retardation and Developmental
Disabilities Branch (MRDD) of its Center for Research for Mothers and Children
(CRMC). The MRDD Branch supports'iesearch into the biological, behavioral and
social processes which contribute to, or influence the developmemt of,
retarding disorders. The Institute employs research grant mechanisms, supports
special research facilities as the Mental Retardation Research Certers
(MRRC's), disseminates scientific and public informatiom, and ptovides contract
support for research to accomplish its goals. The Institute's research
programs and resources provide .research knowledge and understapding applicable
not only to mental retardation but to other clesely related developmental
disabilities as well.

The primary objective of mental retardation research is to develop and support .
research aimed at the prevention of mental retardation and, when this is not N -
possible, to effect its amelioration. All biomedical, behavioral, and social ‘
disciplfnes capable of contributing to the understanding of the etiolcgy,
epidemiology, pathophysiology, diagnosis and/or evaluation, prevention, and
amelioration of mental retardation contribute to the mental retardation
reaearch effort.

1

PROGRAM ACTIVITIES “

FINANCIAL SUPPORT

As of June, 1983, the Mental Retardation and Developmental Disabilities Branch
(MRDD) supported 403 grant projects and contracts in the amount of $28,013,000.
Table 3 shows the allocation of projects and funds in the major areas of mental
retardation research activity which include etiology/pathophysiology;
epidemiology; diagnosis and/or evaluation; prevention; and smelioration. As in
past years, basic studies concerned with the etiology and pathophysiology of
mental retardation syndromes were supported at a level of $15,446,000 and
constitute the major concentration of Branch effort. The second largest
concentration of Branch support is in the area of diagnosis and/or evaluation.
Here, 120 projects were supported in the amount of $8.2 million.

- .
The HRDD Branch places primary reliance upon the research grant mechanism to
accomplish its research objectives. For this reason, only one contract in the
amount of $52,000 was supported in FY 1983. Details of this contract are
provided at the close of this report.
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RESEARCH TRAINING

Twelve institutional training grant avards and 2 fellowship avards -
totaling $1.463 million were supported by the Branch in FY 1983 (Tadle 3).

_This represents a decline fronm FY 1982 when the Branch supported a total of

sixteen training grant awards. Branch support of research trasining is

evenly distributed between the biomedicsl snd the behavioral and social -
sciences, and some training grants give emphasis to interdisciplinary training:
Branch prograsming efforts are currently directed toward expanding support of
interdisciplinary training. ~

MENTAL RETARDATION RESEARCH CENTERS (MRRC)

The Branch has administrative responsibility for the Msntal Retardation
Research Centers--12 in mugber—-constructed under’the suthority of P.L. 88-164.
The MRRC's were constructed to conduct research and ressarch training in mental
retardation and related aspects of human developssut. Under the provisions of
the Act, the centers contracted to use the facilities for their intended
purpose for a minimum of 20 ysars. On average, the centars have now conplated
about 14 years of this obligation. -

The MRRC®s form our nation's major resesrch resource for the investigatiom of
the problem of mental retardation in all jts aspects. In keeping with the
nultiple and diverse causes and the complex nature of the problesm, the centers
bring to this research-and ressarch training euterprise a strong capabilicy for
multidisciplinary and collaborative ressarch betwvggn the biomedicsl, behavioral
and social sciences in laboratory and field settings. Through thsse efforts,
the centers have contributed increasingly to an understanding of the etiology
and pathogenesis of mental retardation and related centfal nervous system
digorders and to programs of prevention, treatment and amslioration. Although
a significant portion of the research portfolios in the canters consists of
basic studies fupdamental to an understanding of biological and behavioral
processes in animsl and human organisms, considerable sttention {s dirscted
toward seeking solutions to practical issues and probless. Thus, ‘investigators
in the centers are exploring the impact on retarded development of
deinstitutionalization, normalization, mainstresming, and various forms of
community placement. These efforts are expected to provids an empirical base .
for large-scale intervention and ameliorstion progrsms in the years shead.

Research in these sreas is made poseible by the vRgorous outreach activities of
center scientists, administrators, and communication specislists to comnunity
education, health and social service systems. In addition, most of the centers
have very close working relationships with public or private residential
facilities for the mentally retarded which permit access to subjact populations
and the development and evaluation of enriched envirommental settings. As a
consequence of these studigs and others in community-based preschool and

day care programs, models for effective intervention are being developed and
applied in many communities and school systeas throughout the country.

The range of research studies being conducted in the MRRC's encompasses every
known major dimension of the problem. This concentration of activity 1s
supplemented by the work of investigators located in other universities,
agencies, and research settings. The activities described in the section which

40 Eil



;nr_‘\,_ggé\*-‘;ﬁ*h"ﬂ‘“’f"“‘#:‘l‘,-‘“‘-‘&*-‘l"‘}' U&#\.ﬁ!&- '?&T{*Wm&'&”ﬁ"L‘.}‘&’“\".srm&"'- -_.‘-zr,‘:{}!:\_’b‘-:. "'--';x!%}"iw‘%'x-" "‘3‘_‘“‘*’.‘-:*&@"”“:?-?"3"“’"1”’,“\'.‘." B ‘..wa;..p r:‘.‘_bu?-s .vv- AEEARY x hA AT AR 8 \m';)-m.\-,;%h: —'ﬂw‘lf:‘;\jﬁ .u:r‘w,:w W
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NICHD GRANTS AND 'S _ACTIVE DURING JUNE 1983 . . '
MENTAL RETARDATION AND DEVELOPMENTAL DISABILITIES BRANCH , .
% _ o
. Punds (in chousands) _ ° - i
. Wational -
' Research Grants Research Research g
Progran Cutegory Total | . lotal Researeh Contracts '
. , | " Research Projects Prxe
LCH T o.] Funds [N Bo| Funds .
Total 49 |$28,01301331526,416 |93 | $9,661 21 s134
- ‘ L] —q :
" !tiologylhthhwniohu 82 17.315 74] 16,637 (48] 4,760 1 s2 ‘
'| Eptdentology | 2| 483 2| a3 |2| 83| -| . -|- - -] <1< - :
= ) ‘ : R ) . 6
& | Diagnosis and/or Evaluaticn 49 7,616] 41| 6,900 |32 | 3,153 | ? 3,672 2 % |7 633 Ll 82 X
. ! : : L
‘ Prevention . 5| 11,3025 S| 1,302 | 3 456 | 2 848 | - - |- - |- - <
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follows represent a few of the research acéonplishnents and highlights from the
Branch portfolio during this fiscal year.

RESEARCH HIGHLIGHTS

The broad scope of research activities nupported~bj the Branch precludes
complete reporting. The salected research highlights which follow, organised
under the rubrics of biomedical and behavioral and gocial sciences resgarch,
are provided to indicate the broad nature of the Branch effort, f

BIOMEDICAL RESEARCH

A

e —

Down Syndrome - . ot

The incidence of Down syndrome (D.S.) has been decressing for the past several
years. In 1960, the incidence was 1.33 cases per 1,000 births, while in 1980
the incidence was 0.73 per 1,000 births, a drop in frequency of 45%. ,Although
prenatal diagnosis of hish-risk pregriancies and elective abortion contributed
some to the drop in incidence, dcnographie shifts in the U.S. population have .
contributed more to this decline. -

It is 8 well known and universally accepted. fact that the incidence of D.S.
increases with advancing maternal age, particularly at age 35 and over. The
number of babies borm by women in this age group dropped from 10.8% in 1955 and
1960 to 4.6 in 1980, a decrease of about 51%. But this tyend will probably
change. in the foreseeable futyre. The number of women 35 years of age or older
is increasing. Census Bureau projections show that the female population in
the 35-44 year group pesked in 1960 to 34X. The number of vomen in this age

group has been going up zince 1970, when the proportion dropped to an all-time

low of 24.7X. 1In 1983, 27% of‘wonen are between 35-44 years and it 1s
projected to increase to 33% in 1990. It can be anticipated that the
incidence of D.S. will go up, with a concomitant increase in the request for
mid-trimesteamniocentesis or first trimester diagnoeis udeing placental

biopsy. .

For the past five years, NICHD has been supporting a project which deals with
the development and distribution of an animel model for gemetic disorders with
particular emphasis on trisomy 21 (Down syndrome). The use of mouse modela for
cytogenetic defects is based on the assumption that, although the exact
clinical manifestation may not be the same, the mechanisms for the production
ofabnormalities probably are similar. The development of such an animal model
vowould allov many studies which will be difficult to carry out in man.

The moude model for D.S. is smaller than its normsl littermates, has a high
frequency of congenital heart defects, small and less cellular placenta, &
smaller brain which 4is also less cellular, and flattened base of the skull.
Distribution of the animal model will continue to facilitate anatomical,
embryological, and biochemical studfls. Behavioral ¢tudies on the mouse model
are planned in the future. /
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Phenylketonuria (PKU)

Phenylketonuria is a genetic disorder in which the affected persons are unable
to metabolize phenylalanine, an smino acid which is essential for normal growth
and development. It is associated with severe mental retardation, behavioral
problems, epilepsy and other signs of neurological impairment. The Institute
is supporting a collaborative study to determine the effect of diet
discontinuation on the development of PKU children who had been on a
phenylalanine restricted diet since infancy. At age six years, with parental
consent, e€ach child was randomly assigned to either continue on the diet, or to
discontinueand be free to-eat a normal diet. At the age of 8 years, the IQs of
childrenvho stayed on the diet are comparable to the IQs of their non-PKU
siblings, while the IQs of those who discontinued the special diet were
significantly lower than their normal siblings, as shown in the following
table:

Eight Year WISC Continued on Diet Discontinued on Diet

Mean I.Q. p value Mean I.Q. p value

6 Verbal Scale

L PKU's @ 8 years 103.1 98.0

Sibs @ 8 years 102.3 -803 108.1 -001
Performance Scale

PKU's @ 8 years 103.8 98.5

Sibs @ 8 years 103.8 +990 111.1 .001
Full Scale

PKU's @ 8 years 103.7 98.1

Sibs @ 8 years 103.3 '2?2 110.5 . 001

The investigators concluded that despite early and optimal treatment, high
phenylalanine levels after age 6 years do represent a risk factor to which many
of the PKU children who discontinued their special diet are vulnerable. The
investigators recommend that children with PKU be maintained on a
phenylalanine~restricted diet through adolescence. Since some children who
discontinued the diet have maintained or achieved even higher IQs (compared to
their IQs before the diet was discontinued), individual differences need to be
considered in deciding whether or not to discontinue the diet.

An emerging problem that NICHD is currently addressing is the effect of high
levels of phenylalanine during pregnanc} on the developing fetus. Since PKU
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women who are maintained on a normal diet during pregnancy are known to be at a
high risk to give birth to physically defective and mentally retarded babiles,
the Institute will soon initiate, through the contract mechanism, a clinical
trial on the effects of phenylalanine restriction administered prior to and
during conception on pregndncy outcome.

Another investigator, who is partially supported by NICHD, proposes to isolate
and characterize the human pheny1a¢55§3§‘hydroxylase gene (the missing enzyme
in PKU) using recombinant DNA technology. This investigator lready
isolated the complementary DNA from rats and a human subject. He compare )
the structural organization and nucleotide sequence between the clon::\33h1q£-~“~
and defective gene. The investigator will ucilize the information obtained

from these studies to develop a simple and reliable genetic mapping method for

carrier detection and prenatal diagnosis of PKU. The phenylalanine hydroxylase
gene has been tentatively "mapped” on chromosome number 12.

/
Neural Tube Defects (NTD) v

Neural Tube Defects (anencephaly, encephalocele, spina bifida) constitute one

of the m@gst common congenital abnormalities and are generally accepted to be
caused by genetic and environmental causes. Preliminary results from the

United Kingdom, where the incidence of NID is higher compared to the U.S., suggest
that multivitamin supplementation during pregnancy of women with a_lystory of
previous .NTD births significantly reduyced the recurrence rate of vhen compared
with unsupplemented mothers. Because of the non-random assignment of subjects and
controls, the results of the study are open to question, especially since the
supplemented group included a disproportionate number of women from high
socioeconomic status. To correct the deficiencies in research design, the medical
Research Council will initiate a randomized clinical tr1al in the United Kingdom.

NICHD is currently supporting a project dealing with the prevention of NTD by
folate supplementation prior to and during pregnancy in the golden hamster,
This animal model has a 17% spontaneous rate of occurrence of NID. FPreliminary
results based on a limited number of animals suggest that, .within a given dose
range, folate supplementation can reduce the incidence of NID in this animal
model.

The Institute recently convened a group of consultants with expertise in the
various aspects of NTD. The purpose of the workshop was to discuss the status
of the science in this field and to provide guidance to Institute staff on
potentially fruitful research approaches. It was the consensus of the group
that NICHD should address basic research problems relevant to NTD, including
the use of animal models, neuroembryology, and biochemistry, particularly
involving folates, other vitamins, and trace metals. The group felt that,
instead of embarking on a clinical trial, NICHD should assess the outcome of
the controlled clinical trial soon to be started in the United Kingdom.

Krabbe's Disease (Globoid Cell Leukodystrophy)

Krabbe's disease is a hereditary neurologic disorder characterized by
irritability or hypersensitivity to external stimuli beginning in early infancy
and rapidly progressing to rigidity of the body, hyperactive reflexes,
swallowing difficulties, and failure of normal motor and intellectual
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development e condition is caused by the absence of the enzyme,
galac ebroside beta-galactosidase. Patients rarely survive beyond the second

year. There is no specific treatment for affected patients but prenatal diagnosis
1s available by demonstrating the absence aof the&fzyme on cells obtained from
amniotic fluid.

F

In 1980 a group of investigators from the Jackson Laboratory in Bar Harbor,

" Maine described a mutant mouse which they called¢ the “twitcher." In the

initial report, the presence of globoid cells in the mouse suggested that this
was an anatomically true model of Krgbbe's disease. A group of scientists from
the Mental Retardation Research Center at Albert Einstein College of Mediline
subsequently demonstrated s gemetic deficiency of the enzyme in the "twitcher"
mouse. Thg same investigators clearly showed that the affected animal, the
carriers, d8d normal mice can be digstinguished biochemically, even before clinical
signs become evident, by the amount of erzyme obtained from clipped tails. These
findings were further confirmed by measuring enzyme levels in brain and liver
tissues. These scientists also succeéeded in maintaining tissue cultures of spinal
cord obtained from the mutant embryos. The spinal cord developed and started
myelinating normally. Then, evidence of myelin degeneration appeared around 35
days. Although the myelin degenerated progressively, the spinal cord in culture
survived for three months, much longer than the life span of the affected mice.

. Since the tissue culture ervironment can be manipulated experimentally, the system

18 expected to provide a useful tool for future trisls of enzyme supplementation.

Prematurity in Primates: Cauvses, Effects, Prevention

\
A group of behavioral ard biomedical scientfgzs at the Child Development and
Mental Retardation Center at the University of Washington is engaged in a
collaborative project to identify factors which contribute to offspring mortal-
ity, prematurity, and delayed or retarded growth and behavioral develo;«ent.
Their observations indicate that certain groups of monkeys have either a high
or a low risk of reproductive failure. In order to study this phenomenon
further, they use & rat embryo culture technique developed by a collaborator at
the University of Comnecticut. Rat embryos were isolated after nine days and
cultured for 48 hours on serum samples from female monkeys with histories of
infrequent or frequent fetal wastage. All serum samples were obtained from
monkeys bred at the Primate Field Station at Medical Lake, Washington. The
samples were coded and the reproductive histories of the donors were not
disclosed until the embryo culture test was completed and evaluation of the
enbryos was made. The serum classifications coincided with the reproductive
histories of the donors for 8 of the 12 low-risk breeders and 12 of the 14
high-risk breeders. This project provides an opportunity to search for a
possible relation between reproductive history and serum teratogenmicity. The
investigators conclude that these results would be expected if such factors as
endocrine dysfunction, immunological incompatibility, nutritional deficiencies,
and chronic infectious agents-—which are implicated in human fetal \
wastage-~-cause comparable problems in monkeys. Y I

,
BEHAVIORAL AND SOCIAL SCIENCES RESEARCH

Early Identification of Risk Infants

The first step in treating retarded individuals is identification of those who
are at risk to develop handicapping conditions. Behavioral researchers have been
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developing methods to assess individuals suspected of having a variety of handicaps.
It has long been thought that early identification may lead to early treatment
which may avoid the development of serious handicaps. In one laboratory at the
MRRC at Albert Einstein Codllege of Medicine, scientists have been studying very low
bjrthweight infants, a group thought to be at great risk for developmental
disabilities. These investigators have been measuring brain responses to

different classes of sound stimuli (auditory evoked potentials) in infants with
normal birthweights compared with those of very low birthweight infanfs. They .
find that the low birthweight infants show less mature responses to tie sounds
until three months of age. This transient delay in maturation of the tical
areas concerned with the acoustic analysis of speech sounds might interfere

with the development of gquditory processing. This might account for the higher
incidence of language-related cognitive deficits often observed during the

school years in high risk infants. It is expected that this technique might be
used to identify infants who are at risk for specific disabilities in auditory
processing.

Another research team has been studying a group of low birthweight infants

into the early childhood years. This group of infants came from both middle

and low income families. It was found that, although there were no differences
between the two SES groups prior to the second year, by age 3 1/2 marked
differences in IQ were detected. The low SES children showed a high proportion

of borderline and retarded levels of performance. In addition, 30% of the

entire sample showed severe behavioral/emotional problems by age 3 and 4 and

these problems seemed to be associated with low IQ. Since the effects of
maladjustment and social class are believed to be additive, all maladjusted low

SES children were significantly retarded at 3 1/2 years whereas equally

digturbed middle class children showed normal IQ's. These findings suggest further
that low income children who are also at risk biologically are at greatest risk for
retardation and developmental disabilities and should be the target for early
intervention efforts to ameliorate their delayed development.

At the University of North Carolina MRRC, researchers have developed an
assessment instrument for handicapped infants and young children, the Carolina
Record of Individual Behavior. More than 360 children under 6 years with
various handicapping conditions were administered the scale. The scale has
been found to be suitable for use with mentally retarded, orthopedically
handicapped and auditorily handicapped children. Through the identification
of strengths and deficits of the individual child, the scale may be useful

for planning and evaluating intervention efforts. Other researchers supported
by the MRRC Program have been developing techniques for the identification of
specific neuromotor problems associated with speech motor control. This
includes the development of a national facility for speech motor research
using X-ray microbeam technology. This facility will make possible assessment
of speech movements, muscle activity, aerodynamic and acoustic signals
simultaneously without the dangers of high radiation exposure associated with
earlier techniques. The research facility is expected to greatly enhance research
efforts into the spéech deficits asscciated with mental retardation and devel-
opmental disabilities.
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Perceptual and Attentional Processes

‘e "
Attentional processes are hasic for the development of intelligent behavior.
In one lsboratory at a an investigator is studying how input from the
senses 18 affected by attegtion. She uses measures of attention such as heart
rate slowing and direction of gaze which can be studied in handicspped as well
as normal infants. Recently, she found that when attention is focused o one
kind of stimulation, acoustic or visusl, it affects ™%e response to other probe
stimuli. Eye blinks elicited by acoustic probes were larger during listening
and smaller during looking. The reverse was true for blinks elicited by visual
probes. The effects were exaggerated if the focusing stimulation was more
interesting. Since eyeblinking is a brainstem reflex, the findings show that
attention can filter input by low level modalities. Th:: ability is present in
the normal infant as early as the 16th week of life. ce many retarded
children appear to have problems in focusing their attention, these findings
may have relevance for understanding how attentional processes regulate infor-
mation processing early in the lives of retarded children.

-

In some of the MRRC's investigators engage in research on basic processes prior
to undertaking studies with handicapped populations. One such investigator has
been studying infant perception of “biological motion". When a swa’l number of
lights are placed on the limbs and joints of a moving person, the motions of
the lights (biological motion) are sufficient to enable adult observers to
perceive immediately the activity of the moving person. This perceptionm of
biological motion has been suggested as ah innate capacity of the visual system
rather than one acquired through experience. As a test of this hypothesis,
this research team conducted three experiments to study semsitivity to biologi-
cal motion in infants. Three groups of infants were tested at 2, 4, and 6
months. Results of these experiments indicate that semsitivity to biological
motion patterns becomes evident in infants between the ages of 4 and 6 months.
These results suggest that the mechanism responsible for such semsitivity is
largely intrinaic rather than acquired slowly through experience. Neverthe-
less, it is not obvious why the ycungest infants did not exhibit this sensi-
tivity. Perhaps a postnatal pericd of growth is required before such a mecha-
nism becomes functional. These experiments may contribute to the growing
knowledge base about innate and experientially based capacities. They certain-
ly add to our understanding of the complexity of perception in young infants
and might contribute to the development of tectniques for identifying handi-
capped children at the earliest ages.

Learning and Cognition

For many yvears, investigators engaged in research on learning studied the optimal
conditions for presenting material which is to be learned. Nevertheless, such
experiments were never carried out using severely handicapped children. Onme group
of investigators in MRRC recently compared the effects of three types of sequencing
of learning of cognitive and motor skills: massed, distributed and spaced practice.
Students living at home and those living in institutions were compared. Results
indicated no differences for those living in_institutions. Students living at home,”
however, showed superior performance for trials distributed over several days when
compared to the other two types of sequencing. These results will contribute to
the technology of instruction for severely handicapped learners.

99

‘ 47




* L |
.

One of the most important problems to be solved by researchers studying

learning and cognitive processes is that of transfer from problems which are
specifically taught to similar ones which are not taught. One team of
researchers supported by the MRDD Branch has been studying this problem for a
nunber of years. In the past they have investigated how the children go about
solving prdblems presented to them by asking the children to verbalize the steps
they went through to solve the problems. Using this information from earlier
studies, the researchers designed tasks in which they provide help in the form of
hints, clues or questions which will lead to correct solution of the problems.
Most recently they have developed learning tasks in wvhich they can systematically
vary the complexity of the learning tasks and the degree of transferability of
learned information to new tasks. They have approached this problem by studying
children varying in chromological age as well as learning ability. Thus far,
they have found that younger or lower ability children show difficulty when they
mustmake flexible use of learned information. In one study of retarded children
ranging in age from 8 to 11 years of age they found that more than half of the
children were not able to learn to criterion. However, the children who did show
learning did eo with less help than younger non~retarded children. They were &lso
able to show greater transfer than the non-retarded children. It is not yet clear
why the retarded children showed this superiority of performasnce. The research
team is presently following up their findings in order to further illuminate the
process used by the retarded learners to solve the problems so efficiently.

At the Vanderbilt University MRRC, a team of researchers have been studying

the learning process of slow learners in fifth grade. These investigators
conducted two experiments in which they compared poor learners with successful
learners using text material that varied;in how much information was contained

in the passage to be learned. They found that the poor learners given the
explicit passages remembered as much about the material as the successful

learners did. However, the poor learners did not show any transfer to less
explicit passages. In a second experiment, the poor learners were given

focused training and were found able to learn when tested with unexplicit
material. This suggests that by modifying the material poor learners are

expected to master their performance and their ability to learm can be greatly
enhanced. The researchers refer to such enhanced material as "considerate texts".
The findings also indicate that the training procedures they have developed. based
on Feuerstein's "instrumental enrichment program" could be extended to many aspects
of school curriculum to improve the learning ability and performance of poor '
learners.

At another MRRC, University of Kansas, researchers who have been studying how
retarded adolescents learn have come to similar conclusions as the previously
described findings. In this laboratory, the investigators found that if they
modify the material to be learmed to fit the capacity of the learmers, some of
the retarded children performed at the same level as a group of nonretarded
learners using more complex material. These researchers discovered thst among
both retarded and nonretarded learmers there were subgroups who showed
comparable proficiency in learning. These investigators are presently following
up their earlier findings to discover what distinguishes those children in each
group who show high performance from those who show poor performance.
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It 18 of intereat to ioto that research supported by the MRDD Branch in cogni-

. tive processes haa besn progressing steadily. In the next few years, research-

ers studying cognitive processes among retarded children will be in a position
to recommand specific strategies for teaching retarded children. The - three
laboratories which were referred to above are among those which have been
moving toward making important breakthroughs in understanding how retarded
children learn and hence how to best optimize their learning. .

Amelioration and Treatment of Retarded Children

Among the research programs supported by the MRDD Branch, several are.aimed at
anelioration of handicapping conditions. These range from broad band inter-
ventions designed to prevent mental retardation in groups at risk for cul-
tural-fanilial retardation to very spacific treatments focused om particular
developmental problems. Several of these will be described below.

An interdisciplinary team of researchers at the University of Washington MRRC's
studied the effact of developmental therapy on motor-impaired children ranging
in age from 3 to 15 years. Study participants were affected by mental retar-
dation, autism and severe communication disorders but no knowrl neuromuscular
izpairments. They were assigned at random to a once a week treatment, thrice a
week treatment or no treatment. Results indicated that there were no differ-
ences betveen the two treatment regimens though both treatment groups showed
gains in gross motor performaence more than four times that of the control
group. This study indicates that significant decreases in motor ‘impairment can
be obtained with only weekly therapy sessions. In times of limited profession-
al resources, findings sych as these are important in guiding how to allocate.
treatment regimens among those needing such services.

A research group at the Vanderbilt University MRRC completed a study testing
the effects of semicircular canal stimulation on motor development and
stereotyped behavior in developmentally delayed infants. The semicircular
canals are sensitive to body motion and provide cues regarding position of the
head and body. When the body experiences motion in any direction, receptors

in the semicircular canals and other orgams containing fluids are stimulatedw
It was hypothesized that providing stimulation of these receptors (vestibular
stimulation) would foster the accelerated development of motor ability and

the decline in stereotyped movement often seen in retarded children. In this
study, the infants were rotated in a motor~driven chair at a velocity of

17 rpm for 10 minutes daily over a period of 2 weeks. Standard motor and
reflex measures were taken before, during and after the rotation treatment
period. Daily observations were made of the infants' stereotyped movements.
Results of the study indicated that all of the infants in the study showed
improved motor and/or reflex behavior as well as some ameliorationm of the
stereotyped movements. Thesz changes were attributed to the vestibular stimu-
lation. Currently, these investigators are expanding their study to learn more
about the effects of vestibular stimulation on infant behavior.

At the University of North Carolina MRRC researchers have been studying the
effects of a preschool educational intervention program on low income children
who are thought to be at risk for mental retardation. As part of this project,
high-risk children who had been exposed to the intervention were compared with
h1::&(isk children who were not given the intervention and a low-risk
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comparison group with regard to their beliefs in personal control over academic
success. Among the high-risk control children no relationship was found
betveen belief in personal control and academic success, In the other two
groups the relationship was found to hold. These results support not only the
importance of motivation tojachievement but also the influence of socializing
environments in establishi lations among beliefs in personal control,
subsequent goal directed classroom behavior and achievement outcomes.

Personality and Adaptation

One of the important criteria used in judging whether a person is mentally
retarded is adaptive behavior. Individuals who score low on tests of
intelligence but show normal adaptation are usually not labelled as being
retarded. Thus,it is important to have psychometrically adequate ways of
measuring adaptive behavior. An investigfitor at one of the MRRC's has recently
developed a new scale to measure personal competence in mentally retarded '
individuals. The Personal Competence Scale is a 20-item instrument designed to
assess competence of mentally retarded adults. This broad bandwidth measure
provides scores on three factorially derived scales as well as a total score.
The three major dimensions of personal competence delineated were adaptive,
cognitive and affective competence. These measures proved to be good predic-
tors of both IQ and other measures of adaptive behavior. The advantage of the
new instrument is that it can be adpinidtered quickly and provides a concise
measure of personal competence. The developer of this instrument is continuing®
to study the usefulness of the scale for improving the adaptive behavior of
retarded adults.

-

Community and residential rehabilitation progrsms experience considerable
difficulty in providing effective tréatment of mentally retarded adults with
emotional and behavioral disordere. Of these disorders, conduct difficulties
involving verbal and physical aggression, problems of temper and anger control,
and related disruptive outbursts have been among the most resistant to change.

The effects of a self-management intervention program have been evaluated with
groups of mentally retarded adults who present high-rate chronic problems of
conduct in a vucation@l training setting. This program was developed and
evaluated by researchers in one of the MRRC's. This intervention program
teaches skills of self~-instruction, self-monitoring, self-evalustion, and
self-reward. The rationale for the program is to provide the mentally retarded
adult with alternative behaviors which are incompatible with the conduct
difficulties.

Results of the initial study demonstrated the effectiveness of the self-

management program in eliminating high levels of verbal aggressiveness.

The gains in treatment were maintained for at least 6 months after the end of

the program. JThese findings suggest that mentally retarded persons with

chronic high rates of behavior problems may be suitable candidates for

cognitive behavior therapy intervention programs. The intervention program and
evaluation study are presently being replicated at a training and evaluation center
in Arizona. -
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Social Processes

It has long been recognized that retarded children, in addition to their
limited intellectual capacities, may-also have difficulties in interaction with
other pecple. Several researchers supported by the MRDD Branch have been
studying how handicapped children interact with one another and with non
handicapped children. One group of researchers at a MRRC have been conducting
a series of projects designed to understand how best to improve the social skills
of handicapped children. One of the strategies they have explored is to train
normally developing preschoolers to initiate interaction with handicapped peers.
Following an experiment in which they were successful in increasing the interaction
. of the socially withdrawn handicapped children, the investigators conducted an
experiment in which the intervention agent was also handicapped. Results of these
experiments revealed that both normally developidg and handicapped age-peers can be
used effectively to increase the social behavior of handicapped children. As.with
adult-mediated interventions, no spontaneous maintenance and ‘generalization effects
were obtained with the peer social initiation technique and the lack of appropriate
social stimuli in their educational settings probably was responsible for
main:aining withdrewn social behavior. The investigators conclude that three
facicrs may serve to limit maintenance and generalization: the predominance of
socially unresponsive children in the classroom, a well-established friendship
* network and & history of negative social contact between target children and class

. peersy

Family Processes and Interaction

The influence of family factors on the development of intelligence in children
at risk for mental retardation has been of interest to researchers for many
years. Scientists at the MRRC at the University of North Carolina studied
children at rigk for sociocultural mental retardation from birth to four years
of age. Maternal IQ was assessed prior to the child's birth and children's IQ
and home environments were assessed at regular intervals during the first four
years of life. By examining the influence of each of these factors separately,
it was possible to determine their relative contributiomn to predicting the
child's IQ at age four. Results indicated that as the child got older, the
influence of the home environment including such factors as stimulating toys,
number of books and maternal interaction, grew relative to that of. the mother's
IQ. This suggests that the quality of the home environment during the first
four years of life is important in predicting the chiid's intelligence in
families in which the child is at risk for sociocultural mental retardation.
These findings mean that it may be possible to modify the home énvironment in
such a way as to prevent or smeliorate sociocultural mental retardation.

At the MRRC at the University of Wisconsin one investigator has been studying
stress in fam{lies with developmentally delayed children. This researcher has’
postulated periods of increased familisl stress during important transition
periods in the child's development and in the support services network (e.8.>»
entry into school, placement outside the home).

In one study of parents' vs. professionals' accounts of parental adjustment
to a mentally retayded child over the life cycle, professionals significantly
underestimated the impact of transitions in later life. A subsequent study
examined the stress levels experienced during the onset of adolescence and
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around the onset of young adulthood. It was found that these two transition
periods were indeed experisenced as more stressful than wvere earlier periods.
Research in this ares is continuing in order to identify ways to ease the
stréss for the families during the most difficult periods of the retarded
child's life. Other scientists in other MRRC's have alsoc been studying how
families h a retarded child experience and handle the stress associated
vith the child's condition.

4

Language and Coomunication Processes

Many mentally retarded children are firet identified as such when they fail

to develop normal language early in their lives. It is therefore of great
importance to understand hov young normal and retarded children leara to
communicate. In the past, research on communication processes have led to the
development of alternate language systems for handicapped individuals who did
not have the capacity for normal speech.

One study at the MRRC at the University of Wisconsin investigated the
communication skills of 130 mentally retarded individuals ranging in mental age
from 8 months to 7 years. The purpose of the research was to examine how
retarded children develop language. The researchers also focused o the degree
to which the intellectual limitations of their study participants wers related

to language difficulties. The findings revealed delayed language comprehension
in 17% of the sample and delays in syntax among almost half of the children.

The resesrchers also analyzed the diversity among a subssmple with regard to
language development. Three patterns of language dévelopment could be identified:
delays in both speech production and comprehension; delays in productionm omly; and
language functioning consistent with cognitive level. These three patterns are
important to distinguish because they suggest very different approaches to
educational planning and amelioration of the language difficulties among retarded
children. ’

This same research tesm has made a major breakthrough in the methodology used

to analyze language. One of the most powerful tools for identifying language
disorders in handicapped individuals is the ‘£xee speech sample: actusl exacples
of children's storytelling and conversation that cap be analysed for devslopmental
linguistic level and specific problems. This same tool is the most important
one for determining therapy gosls and evaluating their achievement. Ordinarily,
such analysis of language transcripts takes & very long time and & great deal

of effort. This severely limits the available resources. After four years,
these researchers have perfected a computerized system for analyzing language
samples. The technique, Systematic Analysis of Language Transcripts (SALT) can
be carried out on a mainframe computer or on a micro-computer. This technigue
will make a valuable contribution to those studying normal language development
as well as that of individuals with communication disorders.

Behavior in Residential and Community Settings

N , .
A large number of mentally retarded persoms still reaide in state operated
institutions. One of the biggest problems in these facilities as well as in
other institutional care settings is the rate of staff turnover. It is clear
that the continuity of care in any service delivery system ig¢ an important
ingredient in the provision of high quality care. Two investigators from the
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Vanderbilt University MRRC have been studying thdé problem of staff turnover
in a number of institutions for the mentally retarded. In one study they
discovered that voluntary staff turnover increased during the firet 8 to 16

. wesks following initial appointment but leveled off thereafter. As a result of

intervievs with departing employses they learned that the major problem seemed
to stem from a misunderstanding of what employees initially expected from their
jobs and the actual demands of the jobs. In order to reduce this excessive
high turnover rate, the researchers developed two interventions. In one case,
a written job preview containing realistic and candid descriptions of the job
characteristics was given to 149 prospective employees and withheld from 19
others. The second intervention consisted of presenting the same information
as in the vritten previews as videotape presentations to 38 prospactive employees
and withholding the information from 82 others. In order to evaluate the
effects of thess interventions, attrition was monitored closely for 9 monthe
following initigl eaployment. Results indicated that both interventions
produced some improvement in turnover rates. These results suggest that some
but not all of the turnover in staff of institutions for retarded persons can
be averted by providing realistic job previews to prospective basic-care staff.
Research such as this study is essential in order to contitue to improve the

quality of life for retarded peg:gnn living in institutioms.

STAFF_ACTIVITIES

Forward Plan

In fiscal year 1983, the Branch initiated action to develop a forvard plan to
guide its research programming efforts. Sixteen committees were established to
address research needs and opportunities in major areas of research activity
relevant to mental retardation research. Each committee chairman vas given
autonomy to name the members of his or her committee. These committees will study
problémé in their assigned research areas and develop an initial report. These
reports will be circulated between committees and consensus sought as to the
research actions and initiatives which should have highest priority in Branch
programzing. Consumer (user) groups will also participate in the planning
process as will concerned Federal agencies. A fimal report will be prepared
and presented to the National Advisory Child Health and Human Development
Council at its January, 1984 meeting. It is anticipated that this planning
process will continue into subsequent years with revision and updating of the
forward plan occurring each year.

Publications

Environments and Behavior, the 12th publication in the Mental Retardation

Research Centers Series, was published this year. Learning and Cognition in
the Mentally Retarded, a publication based upon a Branch supported conference

on that subject at the George Peabody MRRC at Vanderbilt University, is currently
in press and will be the 13th publication in the MRRC Series.

Conferences and Workshops

y
The Branch conducted two conferences in FY 1983, One, held in Bethesda in April

1983 addressed research issues conterned with the Fragile X syndrome. The second

conference addressed the rasesrch issues concerned with retarded individuals
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1iving in the family. This conference was held in joint sponsorship with the
MRRC at the University of North Carolina at Chapel Hill in September.
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The progran of the-Human Learning and Behavior Branch (HMLB) supports basic
ressarch and research training on bshavioral development frum the perinatal
period to the baginning of sdulthood. The primary focus of the Branch 1s to
determine how the interaction of biological, psychological and
socioenvironmental factors result ‘n normative behsvioral development and to
tdentify those factors which interfere with such development. The program is
divided into five major elements: (1) Biological Bases of Behavioral
Development, (2) LeaArning and ive Development, (3) Social and Affective
Development, (4) Communicativyl Abilities; and (5) Behavioral Pediatrics.

Processes and behaviors specific to each stage of development are studied. “
These include studies of behavioral development in children born at biological .
risk for a variety of behavioral disabilities: learning problems, delayed or
impajred speech and dyslexia.

Included in biological bases of behaviorsl development are studies of
brain/behavior relationships, the biochemical, physiological and hormonal bases
of behavior, sensory motor processes, and comparative animal behavior. This
program element is divided into six topic areas: (a) Developmental Behavior
Cenetics; (b) Developmental Behavioral Endocrinology; (c) Developmental
Behaviora® Neurobiology; (d) Semsory and Psychomotor Development; (e) and
Comparative Animal Models of Behavioral Development. '

Learning and cognitive development includes research on basic learning .
mechanisms which are necessary for optimal behavioral development. In addition
support is provided for studies of perception, cognition and memory. While the

. emphasis has been on infahts, research applications are also encouraged for

studies of chilgreﬁ and adolescents.

Research in social and affective development is designed to gain an

understanding of the basic behivioral, psychological and genetic mechanisms ‘
involved in normal social and emotional development. Included are studies of
temperament, the family as a context for social and emotional development,

prosocial behavior, development of self and body image in adolescents, and the
influence of endocrines on emotional development. Also covered under this

rubric are experimental studies which employ comparative animal models of

social and affective development.

Communicative abilities supp‘tts research on the acquisition and development of
speech, language, and reading ability in children. Included are studies of
basic mechanisas, both physivlogical and behavioral, which underlie language
and the learning of language by children. Special emphasis is given to
research on the neural genetic and behavioral factors involved in dyslexia.
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TABLE 4

NICHD GRANTS AND CONTRACTS ACTIVE DURING JUNE 1983
* HUMAN LEABNING AND BEHAVIOR BRANCH

Funds (in thousands)

National
- Total Research Grants Research Research
Program Category Total Research Program RCP Service Contracts
Research | Projects rojects Awards

No.] Funds Funds _[No.| Funds | Ne. h’mw ' Funds [ No.! Funds

Total 148 {$14,961 | $13,812 }16 $§9,800 |8 143,819 |5 $194 18 | §961 1| §187

Developmental Behavioral Biology | 45| 3,518 | 3,365 |34 | 2,978 |1 274 |3 | 113 | 7|1, | - -

& | Human Learning, Cognition,

Perception, Memory 38) 3,724 | 2,972 (25} 1,760 |3 1,131 {2 81 8| 752 - -
Social and Affective Development | 19| 1,675 § 1,675 119! 1,675 |~ - |- - - - - -
Human Communicative Processes 29| 4,279 | 4,036 |21 1,622 {4 | 2,416 |- - 3] s6 1] 187
Behavioral Pediatrics 17| 1,765 f 1,765 |17 ] 1,765 |- - ]- - - - - -
Note: The Minority Biomedical Support grant (506) is included with the research projects.
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Research in behavioral pediatrics focuses on applying principles of human
learning to health and illness behaviors of children. In some cases adults
significant in a child's environment are studied to gain an understanding of
which behavioral mecharisms are instrumental in promotion of health and in
prevention of disease. The goals of this element are (1) To link the basic
findings in behavioral development with clinical concerns associated with the
practice of pediatric medicine, (2) to determine how children learn about
health and react to illness, (3) to examine the developing behaviors which
promote health and well-being across the age span, (4) to study how lifestyles
develop which encourage risk taking, and (5) to examine how these factors
contribute to the etiology and onset of disease and impact upon the public
health.

* FINANCIAL SUPPORT

During the time covered by this report, funds for the five program elements
amounted to $14.9 million. A total of 148 grants were supported.
Approximately 80 percent of the grants (116) are regular research grants. The
branch also supported 8 program projects and 18 grants for training. These
latter grants support individual and institutional pre and postdoctoral
training for research on behavioral development. Funds for training amounted
to $961 thousand. A full breakdown of financial support is provided in Table
4.

RESEARCH HIGHLIGHTS

»

BIOLOGICAL‘BASES OF BEHAVIORAL DEVELOPMENT

A number of important findings have emerged during this pazt year in the fields
of behavior genetics, developmental neurobiology and developmental behavioral
endocrinology.

Behavior Genetics

Branch supported investigators using a chromosomal linkage approach have
studied reading disability in nine families who had poor readers over three
generations. As reported in Science, they found evidence in 8 of the 9
families studied that the reading disability was linked to chromosome 15.
While family members may share a "reading" gene located on chromosome 15, the
expression of their reading disability is very divergent. This divergence
between a common biological basis and diverse phenotypic expression of reading
disability has led these and other investigators to refine the behavioral
measures of reading disability. When such measures are obtained, rvesearchers
should be able to more accurately specify the biological bases of reading
difficulties.

Work on the interaction of genes and environment continues in the context of a
study of visually guided behavior in birds. Two color preference strains (red
and blue) have been bred in Japanese quail. The quail show genetic

dif ferences in post-imprinting tests tc acquired color preferences.,

Preliminary data indicate that after the first four days of 1life, the "red" and
"plue" strains show similar capacity to perceive color, code and store new
elements of stimulus information. This work is a clear demonstration of
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specific genetic influences on early color preference and behaviors acquired
through visual discrimination.

Research supported by the Branch is alsc investigating genetic influences on
aggressive behavior in mice. Two selectively bred strains evidenced
differential onset of aggression. The "high" aggression strain showed the onset
of male aggressive behavior at puberty. Males of the "low" aggressive strain
exhibited aggression only during the post puberty period. Females of the two
strains did not segregate for aggression until after they passed through the
age of reproductive fertility. The "low" aggression females, aimilar to the
males of the strain, demonstrated a delayed onset of aggression.

Developmental Neurobiology

In one of the most basic studies supported by the Branch, a researcher is
studying the neural basis of learning in mollusks. The mollusk, Hermissenda,
exhibits associative learning which involves the suppression of visually guided
locomotor behavior. The aspect of behavior that can be conditioned is the
amount of time that the animal spends in bright light. Results indicate that
conditioned animals spend less time in bright light. This change from normal
behavior can be predicted by knowing the neural activity of light adapted
B-photoreceptors follewing conditioning. These findings provide important
evidence of the way sensory neurons and motor neurons interact to generate
learning in simple organisms.

Brain sexual dimorphism continues to be investigated by Branch supported
scientists. Two recent developments are worthy of mention. In a recently
published article in Science magazine it was reported that male macaque monkeys
have more dendritic material in the preoptic area of their brain than females
of the same species. This is the first report of sex differences in fine
structural organization of the primate brain.

In a related development, researchers from the same laboratory studied sex
differences in rodent brains. They found that the visual cortex differed
between male and female rats. In layer I1II, pyramidal cells showed more
plasticity in males than females. In layer IV of visual cortext the trend by
gender continued but was less pronounced than in layer III. No differences
were found between sexes in layer V. Such anatomical differences are quite
interesting but await experiments to elucidate their functional significanca.

Developmental Behavioral Endocrinology

A major finding by a Branch supported scientist documents maternal coordination
of the fetal biological clock ¢. rats. As reported in Science magazine, the
results indicate the existence of an entrainable circadiam clock in the
suprachiasmic nuclei during fetal development. AddYTIonal evidence supports
the view that the maternal circadian system coordinates the phase of the fetal
clock to environmental lighting conditions.

Research on hormonal bases of aggression in mice suggests independent androgen
and estrogen sensitive aggression activating systems., Using gonadectomized
males from three strains of mice exposed to natural or synthetic androgens and
estrogens the investigator differentiated two systems, He found that the
androgen sensitive system is apparently present in the three strains studied;
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however, one strain (CD-1) is insensitive to the aggression promoting
properties of estrogen.

The research reported above highlights the relevance of hormones in the
development of important species specific behavior.

LEARNING AND COGNITIVE DEVELOPMENT

This element of the Branch program focuses upon comparative animal models of
early learning, perception in infants, and cognitive development in children
and adolescents. '

Early Learhing in Animals

Animal models are important, for they provide an approach to study learning
mechanisns under prospective, highly controlled conditions. Results can

suggest hypotheses concerning the underpinnings of human learning.

Two Branch supported researchers are studying learning in utero. One scientist
who is investigating imprinting in mallard ducklings has found that the embryo
must experience the normal variation of embryonic auditory stimulation if their
auditory perceptual specificity is to be normal at the usual time after
hatching. These results indicate the need for detailed information about
sensory stimulation during development. Such information is necessary to
interpret the results of early manipulation of envirommental stimulation and
critical period.

Another Branch supported scientist is investigating learning in utero using an
odor aversion procedure with neonatal rat pups. A solution of 1ithium chloride
and apple juice was injected into rat pups while they were still in utero. Ten
days post-partum the rat pups traverse a runway for an opportunity to suckle
from an anesthetized dam. When running speed stabilized, the odor of apple
juice was introduced into the running task. Those pups which had been
conditioned prenatally degcreased running speed over trials. Some even failed to
traverse the runway. Thzgaiuigizzzz response to the odor of apple juice
demonstrates that in utero con ing can occur with just one pairing of an
aversive stimulus T ithium) and a neutral stimulus (apple juice).

Two other studies are inveutigating very early learning in rat pups. One
researcher found that excitstion or activation is essential for early learning.
Such activation may be dependent upon deprivation of specific forms of
environmental stimulation. When rat pups are fed intragastrically from birth
and the surrogate mother (a towel) is removed, the pups cam no longer mouth and
nuzzle the towel. This form of sensory deprivation could change the
reinforcing properties of oral stimuli as the rat pups develop.

In another study in which twelve day old rat pups were observed, the researcher
noted the appesrance of chin scraping and paw treading to the taste of quinine,
strong saline, and citric acid. These observations suggest the maturation of
an aversive response system. The responses which occurred to aversive tastes
could be elicited by formerly neutral cues after pairing with citric acid.
These results point to the high likelihood of being able to study conditioned
responding at a time in development when the response system itself is
undergoing ra}jd change.
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Visual Perception in Infants, Children, and Adolescents

A number of studies continus to assess the capacity of newborns and infants for
visual perception. Branch supported researchers have found that binocular i

.fixation can be observed in infants after birth and can become a veliable

response to moving targets by two months of age. Another study has shown that
binocular depth cues are functional by three months of age.
&

A Branch supported researcher reported on a comparison of 6 wedk-old and 12
week-0ld babies regarding their capacity for visual feature defection. Such -
detection is poor at 6 weeks but nearly as good as adults by_36 weeks. By .
contrast, neither 6 week-olds nor 12 week-olds show capacity for light
adaptation as effectively as adulte do.

Work focused upon the infant's perception of objects in the environment reveals
that 6 month olds demonstrate a preference for the number of objects in a
visual array which corresponds to the number of drum beats (2 or 3) that they
heard. These results suggest that babies at this age have a rudimentary
concept of number.

Branch supported scientists have been studying the infants' perception of
emotion. They found that 7 month old infants can respond to the expressive
characteristics of a face not just its structural aspects. One surprising
result, reported in Science magazine, is that 2 week olds are sble to imitate
facial expressions of adults. Researchers previously thought that such
imitative learning appeared much later in development.

In a study of perceptual abilities in adolescent girls, face encoding improves

markedly between the ages of 10-12 years but declines at age 14. By 16 years
facial encoding by females surpasses the capacity seen at 12 years. For boys,
face encoding improves steadily from 10-14 years, then worsens between the ages
of 14-16. The capacity is considerably worse for boys at 16 than girls of the

same age.

Cognitive Development .

One Branch supported researcher has studied the response by 6 and 8 year old
children to ambiguous instructions. S§ix year olds exhibit less puzzlement over
inconsistent instructions. They may not even know that the instructions are
ambiguous. Another project is focusing upon recognition memory in 3 year olds.
The research results indicate that memory is facilitated when tasks are
completed during an interaction with the child's mother. However, the results
do not hold for children who are 5 years old.

The understanding of scientific concepts (numbers, time, proportionately, and
living versus non-living) is being studied in subjects from childhood through
adolescence. Young children appear to follow a series of discrete rules that
ultimately lead to mastery of concepts. Four to five year olds for example,
wvhen given a simple addition problem such as 1 + 1, first try to retrieve
(recall) the correct answer. 1Y incorrect, they next try to generate a more
elaborate representation of the problem, perhaps by putting up their fiugers.
The more difficult the problem, the more likely they are to use such overt
strategies as counting on their fingers,.
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SOCIAL AND AFFECTIVE DEVELOPMENT  »

The Branch continues to support research onm gocia} and affective development.
During the past year a number of studies have b 1 the areas of adolescence
and the family.

Social Interaction in Children

Two Branch supported scientists are studying the roots prosocial behavior in
children. Ome grantee found that 18-30 month-old toddlers show sSpontaneous

helping and such behaviors appear to be goal directed. A second study

involving 16-32 month old children showed that peer imitation of social acts —
can foster successful social interactions. Another grantee is investigating
correlations between the social interaction skills and cognitive/social

reasoning abilities in 2-5 year olds. .

Adolescence "

-

. The 1982 NICHD announcement on adolescence research has stimulated considerable
interest in the scientific community. The Branch now supports 15 studies on
adolescent development. Three newly funded grants focus respectively upon:

(1) The impact of menarche on psychological functioning; (2) The role of
adolescent social networks in behavioral development; and (3) The network
supports used by young adults during transition to employmemt, marriage and
parenthood. ’ : -

Preliminary results from the first study suggest that the age of menarche of
vhite middle class girls is lower than expected on the basis of published
norms. It is not yet clear vhether the findings are related only to the sample
being studied or are indicative of a general tremnd. Results from the second
study found differences in the social networks of adolescent boys and girls.
Males felt closest to females, whereas females did not show a preference for
gender along the dimension of closeness. Both males and females indicated that
older persons and parents were the ones to whom they felt closest. The third
study is concerned with networks used by young adults in their tramsition to
adulthood. The findings, as expected, confirm the observation that educational,
attainment increases ‘the likelihood of socioecomomic success. The data, when
totally collected, should allow the comstruction of a causal model of the
transition process. This model should help identify the important variables
necessary for successful transition and determine how the variables interact
and respond to gender influences.

The Family

The family continues tc be a major focus for studying the context in which
human behavior develops. Branch supported research is investigating both
intrafamilial and extrafamilial processes.

Two studies now underway are investigating the characteristics of family
members and family interaction patterns prior to the birth of a child through
infancy. Preliminary results from one study show a significant, positive
relationship between the degree to which a husband and wife interact and the
degree to which the father and infant interact. Results from the second
project have demonstrated relationships between maternal confidence about
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motherhood and ego strength during pregnancy and children's IQ at age three,
Those mothers high on both measures had children with the highest IQ.

Family constellation variables (birth order, family size, and gender) are
important determinants of beshavioral development. In young children (33
months) social interaction depends on their birth position within the family.
Only children were the most socially active, the oldest child next most
socially active, and the youngest child the least active.

Two Branch supported scientists have been investigating family constellation
variables in combination. In one study, the researcher found that SES and
minority status were generally more important determinants of school
achievement and -personality than birth order and family eize. A second study
of sibling and parent relationships found that gender and birth order are not
good predictors of the quality of a relationship between family members (i.e.,
feelings of closeness, helpfulness, affection, nurturance or admiration),

Previously, the Branch ‘has supported research on extrafamilial influences such
as race, ethnicity, location (urban/rural), and mobility on social and
cognitive development in children. Currently supported research is
investigating how parents allocate resources to their children according to the
children's abilities and constellation status. Another project is studying, in
the context of a cross cultural approach, how conscience, guilt, and morality
develop in the family.

COMMUNICATIVE ABILITIES

This aspect of the Branch program focuses upon biological, behavioral and
psychological bases of speech, language, and reading development. Work
includes research utiliging animals and children to study the development of
simple and complex communication behaviors.

Comparative Animal Models

In recent years attention has focused upon the developing brain of birds as a
model for the acquisition of communication behaviors (species specific song).
The Branch supports both laboratory and field studies designed to elucidate
biological and envirommental factors involved in song acquisition. One such
study, wvhich investigated territorial songs of sparrows, found that male birds
usually sing like the territory holders and not their fathers. This finding
demonstrates that song learning is partially dependent upon environmental
factors, -

Another research project is studying language acquisition in chimpanzees. The
chimpanzees, who have been highly trained to use language symbols, wer:
initially required to remember four types of food which were hidden
simultaneously, Next they had to request specific items. Chimpanzees
correctly recalled the required information on 66-75Z of the trials. This
result indicates that apes are capable of recall in non-spatial tasks, an
ability necessary for language. The scientists conducting this animal language
project have developed a method for presenting visual symbols differentially to
the two hemispheres of the chimpangees. This approach should allow questions
to be formulated concerning language acquisition and brain laterality in apes.
Because language capacity is left hemisphere dominant in man, this animal model
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may provide a significant new opportunity for biobehavioral studies of language

" acquisition. .

Research in Reading

The Branch supports a number of studies designed to determine how children
learn to read and to examine factors which interfere with the acquisition of
this capability. A number of important advances have been made on
characterizing and measuring veading deficits. '

One scientist found that children who have difficulty yeading have slower
reaction times to visual stimuli when compared to normal controls. Another
researcher found that 3rd and Sth grade disabled readers have difficulty
reading non content words (i.e., this, that, and the) compared to normal
controls. A preliminary analysis of data from this same laboratory indicates
that evoked potentials to content and non content words are significantly
different in disabled readers.

- .
Disabled readers have been found to differ from controls in their use of
perceptual units. A Branch supported scientist found that in contrast to able
readers those with reading difficulties do not use letter clusters to analyze
reading materials. When two or more letters are presented to disabled readers,
they do not integrate the information on item structure, order, or position of
the letters. In addition, reading disahied children are slower to use
different cognitive processes when reading. Ome researcher found that in
simple pattern recognition of visual phonemic tranefer of ihformation, disabled
readers have ‘fewer evo responses from the right brain hemisphere than do
normal controls. These data suggest that dissbled readers may fise different
neura. processes than nbrmal readers. )
A five year longitudinal“etudy of disabled readers found that when verbal IQ
differences are partialled out, such disabled readers do not diffex from normal
controls on performance or full scale IQ. While both normals and disabled
readers shov similar rates of improvement in reading abilities, the disabled
showed almost no improvement in symbol processing.

Advances have been made in methods for more accurately and comprehensively
measuring eye movements of children while they are reading. An investigat:ion
of the eye movements of disabled readers indicates that disabled readers have
longer fixation durations, shorter saccades, and a higher percent of regressive
eye movements. In a reading aloud condition, phonologically impaired disabled
readers had a high frequency of regressive eye movements. In a silent reading
condition these regressions decreased. This finding may have important
implications for testing and teaching disabled readers. A recently swarded
grant will focus upon the development oI eye movement patterns in children
(1st, 3rd & 5th grade) as they learn td read. This work should provide
developmental standards and provide the necessary information for early
detection of reading disability. /

BEHAVIORAL PEDIATRICS
Behavioral pediatrics is the newest element of the Branch program. During this

past year a number of interesting findings of relevance to pediatricians have
emerged.
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Health Behavior

In the area of health promotion for example Branch supported investigators have
been studying how to teach concepts of safety and autrition to children 2-4
years of age and to their parents. The results to date indicate that children
in the experimental group initisted and practiced health and safety behaviors
more .often than the controls. They were more likely to practice these
behaviors spontaneously. ‘ \

Of interest is the way that children and parents comply with medical reginena
prescribed by -pediatricians. One NICHD grantee.is comparing the mother's use
of non-prescription druge and home remedies for her child's illnesses and her
own health beliefes and attitudes with the pedistric clinic records on the
child's health and medical prescripcions Preliminary findings indicate that
income and educational level largely determine the kind of medical measures
used by mothers. ‘' The number of over-the-counter medications that mothers keep
on hand increases with SES level, from an average of 4.73 in the clinic serving
lower-income families to an average of 8.96 in the clinic of a moTe Prosperous
community,

Illhess Behavior

Currently, the Branch supports two studies of chronic illness in children and
its impact on the family. One is assessing the psychological adjustment of the
family members and disabled children (6-18 years) (e.g., cystic fibrosis,
cerebral palsy, myelodysplasia) with siblings of the afflicted children and
those from randomly-selected families in the same community. Findings indicate
that children with cystic fibrosis are not at an increased risk for
psychopathology. However, children in the other diagnostic groups show a
substantial increase in cognitive deficit and social isolation. Also, siblings
of disabled children evidence an increase in aggression and anxiety compared to
controls, The second study is evaluating methods to develop effective
psychological counseling for parents and diabetic children, The outcome
measures used to assess success are both behavioral (self-report measures) and
biological (hemoglobin Alc).

Risk Taking

Under this heading are grouped studies designed to further our understanding of
behaviors which are harmful to health, such as use of cigarettes, overeating,
and acciden:-proneness. This category also includes studies of the development
of children born to women who smoked or ingested harmful substances during
their pregnancy.

Two important topice under study are the role of personal and social influences
upon the onset of smoking in teenagers, and the impact of maternal smoking on
the biobehavioral development of the fetus and child.

At a recent national meeting, Branch staff organized a symposium "Becoming A
Cigarette Smoker: The Acquisition Process in Youth." Institute supported
scientists have pioneered the development and use of biological markers (saliva
thiocyanate, carbon monoxide, and plasma cotinine) to assess smoking status.
More recently, the Tesearch focus is upon new methods for quantitatively
assessing response topography (puff frequency, puff duration, and puff volume).
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Such measures will allow researchers to better estimate nicotine exposure
levels in children who smoke. Findings of interest, which emerged from the
symposium, indicated that junior high students' measures of intention to smoke
were the best predictor of smoking one year later. Further, adolescents who
are” at risk to begin smoking grossly overestimate the actual prevalence of
smcleing among adults and teenagers.

Biobehavioral research related to smoking during pregnancy is receiving
increased attention from the Institute. In a forthcoming article in the

Journal of the American Medical- Association, a Branch supported researcher

presents findings on a prospective clinical study involving 935 pregnant
smokers who were randomly assigned to treatment (a smoking cessation program)
and to a control group. Results indicate that cessation of smoking as late as
the eighth month of pregnancy reduces fetal growth retardation. At birth, the
treatment group infants showed a statistically significant increase in birth
weight and body length over that of thsfcontrol group. This finding was
unrelated to gestational age. '

Another important study supported by the Branch is following 17,000 British
children born to smoking and non-swmoking mothers. At the five year follow-up,
children born to mothers who smoked during pregnancy still exhibited
significant differences from controls in head circumference and height.  Also,
after controlling for social and behavioral characteristics of mothers studied,
a dose-dependent relationship was found among children of swmokers regarding
their comportment. They were more hyperactive, antisocial and exhibited
increased enuresis. This latter result was limited to children of mothers who
smoked more than 15 cigarettes per day during pregnancy.

Neonatal Behavior

Grouped in this category are basic research findings which have implications
for clinical practice of pediatrics. Three studies are now under way
investigating neonatal pain, measurement of hearing in one-day old babies, and
development of motor behavior. | ,

The measurement of pain in neonates was assessed by observing behavior and
adrenocortical response in male bables who were circumsized. Non-nutritive
sucking on a pacifier soothed babies (they cried 35Z less than controls).
However, the soothed babies' adrenocortical resppnse to tissue damage was n#L
altered by access to the pacifier. The study is important because it has
implications for procedures routinely practiced without anesthetics in the/
NICU.

A Branch supported researcher has found that the glabella (eye blink) reflex
can be augmented by presenting an auditory stimulus concurrently with a tap to
the head. The reflex can be inhibited by presenting an auditory stimulus 200
ms prior to the tap. By using tones at different intensities and frequencies
to either augment or inhibit the reflex, the scientist has been able to test
the hearing of sleeping babies in the neonatal nursery. He accomplishes this
by measuring the baby's eyeblink response to combinations of tones and taps to
the head. His findings have important implications for developing early
screening tests for hearing deficits. '
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Another Branch supported acientist {s investigating the normal motor
development of babies 2 weeks - 20 weeks of age using kinematic and EMC
measures of spontaneous movement. The results to date challenge the
traditional view that limb movements by very young infants are random and
disorganized. The resedrcher found flexor dominance in movenent; synergism of
hip, imee, and ankle joints; and non-random temporal durations of the movement
phases of the kick. As infants mature they increasingly demenstrate
"liberation" of ome joint (usually the hip) from the synergy of motidon among )

& hip, knee, and ankle. The extemsion movement becomes more a result of phasic .
activation and less a passive phenomenon. The results are important for they
can provide a baseline against which to measure delayed motor development,

STAFF ACTIVITIES

The HLB Branch sponsored three conferences at the end of FY 83. {;;se vere:
(A) Devalopaental Behavioral Pharmacology (August 21-14, 1983); (B)
Children's Health Behavior Pediatrics (September 11-14, 1983); and (C)
Genetics and Learning (September 20-23, 1983).

Members of the HLB staff have been actively 1nvolved in organizing scientific
symposium and publishing papers and monographs related to the Branch's
scientific program. Dr. David Gray co-authored s paper with Dr. Sumner Yaffe
entitled: Prematal Drugs and Learning Disabilities. It was presented at the
Association for Children with Learning Disabilities International Meeting in
Washington, D.C. in February 1983.

. Dr. Josephine Arasteh organized and chsired a symposium entitled, Becomimg a
» Cigarette Smoker: The Acquisition Process in Youth at the annual meeting o
the American Psychological Association in Anaheim, Califofnia in August 1983.

Dr. Phyllis Berman present~d.a paper entitled: Children's Nurturance to
Younger Children: Age Sex and Situation at the Society for Research in Child
Development meeting in Detroit, Michigan, April 1983. She also organized a
symposium on Sex Role Research and Its Contribution to Theories of Devel t.
It was presented at a meeting of the International Society for the Study of

Behavioral Development, Munich, Germany, August 1983.

Dr. Norman Krasnegor organized and chaired s symposium on Behayioral Pediatrics
at the annual meeting of the Society for Behavioral Medicine, timore,
Maryland, March 1983. He organized and chaired a symposium on Compliance
Behavior to Medical Regimes in Children at the Annual meeting of the American
Psychological in Anaheim, California in August 1983. Dr. Krasnegor is
co-editing a book with Dr. Gilbert Gottlieb, University of North Carolina,
Greensboro,  on the Measurement of Audition and Vision During the First Year of
Life. The monograph which is to be published by Ablex Publishing Corporation
will be available in the spring of 1984. -

Three new staff have been added to the Branch: Mre. Etta Kidwell, Branch
Secretary; Ms. Arlette Williams, Clerk-Typist; and Mr. Gary Carter, Program
Assistant to Dr. Gray.

® U5, GOVERNMENT PRINTING OFFICE: 1984~ #21-132:3209

z 79

66




* +  Center for Research for
Mothers and Children

OFFICE OF THE DIRECTOR

Summer J. Yaffe, M.D., Director

James ¥F. Kavanagh, Ph.D., Associate Director
CLINICAL NUTRITION AND EARLY DEVELOPMENT BRANCH

Merrill S. Read, Ph.D., Chief

GENETICS AND TERATOLOGY SECTION
Delbert H. Dayton, M.D., Chief
Anne K. Krey, M.S., Health Scientist Administrator
PREGNANRCY AND PERINATOLOGY SECTION
Charlotte S. Catz, M.D., Chief
Joseph C. Hwang, Ph.D., Health Scientist Administrator
Donald McNellis, M.D., Special Assistant for Obstetrics
NUTRITION AND ENDOCRINOLOGY SECTION
Gilman D. Grave, MD., Chief
Thorsten Fjellstedt, Ph.D., Health Scientist Administrator
MENTAL RETARDATION AND DEVELOPMENTAL DISABILITIES BRANCH
Theodore D. Tjossem, Ph.D., Chief
Felix F. de la Crugz, M.D., Special Assistant for Pediatrics
Peter M. Vietze, Ph.D., Health Scientist Administrator
HUMAN LEARNING AND BEHAVIOR BRANCH
Norman A. Krasnegor, Ph.D., Chief
Josephine D. Arasteh, Ph.D., Health Scientist Administrator

Phyllis W. Berman, Ph.D., Health Scientist Administrator
David B. Gray, Ph.D., Health Scientist Administrator

80

(301) 496-5097

496-5575

A

496-5575

496-5575

496-5575

496-11383

496-6591



