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Reproductive Failure 

Knowledge of reproductive pathol- 
ogy and of anatomic, physiologic, ge- 
netic, immunologic, and endocrinologic 
factors is essential for an understanding 
of the reproduction processes. In the 
past several decades, well-planned and 
well-executed experiments have been 
conducted on man, domesticated ani- 
mals, laboratory animals, and captive 
and free-ranging wild animals. These 
experiments demonstrated marked dif- 
ferences among species in respect to the 
pattern of the sexual cycle, time of 
ovulation in relation to sexual recep- 
tivity, fertilizable life of the egg, type 
of placentation, litter size, and birth 
weight and puberty weight in relation to 
adult weight. However, deficiencies in 
our knowledge of reproductive physiol- 
ogy and pathology still exist. Several as- 
pects of reproduction were discussed 
at the first conference on Compara- 
tive Aspects of Reproductive Failure, 
held 25-29 July 1966 at Dartmouth 
Medical College, Hanover, New Hamp- 
shire. 

The failure of the mammalian blast- 
ocyst to implant may be a result of 
maternal fetal vascular deficiencies or 
of biochemical changes in the en- 
dometrium, endometrial secretions, or 
the trophoblast. Further investigations 
in these areas are of utmost impor- 
tance in clinical approaches for correct- 
ing some reproductive failures and for 
birth control. Prenatal mortality, which 
is more frequent than previously rea- 
lized, may occur at all stages of gesta- 
tion. Mortality at the zygote, morula, 
or blastocyst stage does not resulf 
in a change in the length of the sexu- 
al cycle; the regression of the corpus 
luteum is normal. Mortality at the late 
blastocyst or postimplantation stage, 
however, prolongs the length of the 
sexual cycle as a result of a prolonged 
life of the corpus luteum. 

Abortion in man and animals may 
be due to frequent chromosomal er- 
rors or bacterial, fungal, or viral infec- 
tions of pathological origin. Spontane- 

546 

ous abortion may also result from 

early pregnancy following puberty, 
pregnancy immediately after parturi- 
tion, nutritional deficiencies, or heredi- 

tary factors of mostly unknown origin. 
Restricted caloric intake or protein defi- 

ciency can lead to gonadal hypoplasia, 
delayed puberty, anestrus, irregular 
cycles, reduced ovulation rate, increased 

prenatal mortality, retarded prenatal 
development, and retarded mammary 
development. 

Prolonged gestation may be due to 

hereditary factors or to the inability 
of the fetus to initiate parturition, per- 
haps through pituitary and adrenal in- 
teraction. Studies on prolonged preg- 
nancy and the dynamics -of prenatal 
growth may reveal the role of the fetus 
in regulating gestation time. 

Neonatal mortality may occur from 
defective maternal behavior, delayed 
onset of lactation, failure in thermo- 

regulatory functions, reduction in birth 

weight and vigor, bacterial infections 

acquired through the umbilical cord 
or fetal fluids, and hemolytic diseases. 
Gruenwald reported that infants with 
birth weights of 2500 g or less should 
be called "infants of low birth weight" 
rather than "prematures." The physi- 
ological implications of these two 

groups are very significant. The res- 

piratory distress syndrome of neonate 
infants is strikingly linked to true pre- 
maturity (short gestational age) where- 
as neonatal growth retardation and 

hypoglycemia in childhood are related 
to fetal growth retardation. Neurologi- 
cal characteristics of neonates are gov- 
erned by their conceptional age rather 
than their birth weight. For example, in 
some forms of cerebral palsy there is 
a predominance of low birth weight 
following prolonged gestation. 

The success of reproductive proc- 
esses can be used as an indication 
of the adaptation of the organism to 
new physical or social environments. 
For example, in the tropics, at high 
altitudes, or under social stress, neo- 
natal mortality is higher and birth 

weight lower than under other environ- 

ments. Unfavorable environmental con- 
ditions influence several metabolic, en- 
docrine, neural, humoral, and cardio- 
vascular factors involved in fetal 
homeostasis. These mechanisms may 
alter either the rate of blood flow, the 

supply of oxygen, placental transfer 
of nutrients, or permeability of placen- 
tal membranes. Thus, fetal survival 
may depend on threshold levels of 
oxygen and other metabolites, or per- 
haps a linear relationship exists be- 
tween the rate of prenatal develop- 
ment and the amount of oxygen and 
metabolites available to the fetus. 

Malformations, which are mor- 

phologic changes originating during 
prenatal life, may affect one or more 
organs, one or more systems, or the 
entire body. Congenital abnormalities 
may result from hereditary factors such 
as mutation or chromosomal aberration, 
or microenvironment of disease(s) dur- 
ing pregnancy. They occur more fre- 
quently in monozygotic than in dizygotic 
twins, probably because monozygosity, 
in itself, is an anomaly. Not all abnor- 
malities, however, are attributed to 
genes; many occur from accidents dur- 
ing development and therefore are not 
transmitted to further progeny. The 
commonly occurring phenotypic expres- 
sions of hereditary origin are, for the 
most part, absence of gonadal tissue, 
production of abnormal gametes, or 
the production of fertilizable eggs 
which result in inherently defective 
embryos. 

During the past three decades, the 
study of hereditary traits has pro- 
vided information on the embryonic 
stages at which pathogenesis may 
cause many malformations. Degenera- 
tion of the embryo is the most com- 
monly occurring result of pathogenic 
invasion. More precise timing of these 
processes are now being studied by 
experimental teratology. With recent 
advances in chemical embryology, bio- 
chemical genetics, molecular biology, 
and biophysics, the last barriers be- 
tween teratology and pathology are 
diminishing. 

It is emphasized that the science 
of reproductive biology should pro- 
gress from discrete, seemingly unrelated 

disciplines toward broad, universally 
applicable concepts based on compara- 
tive aspects. A variety of species could 
be employed for comparative research 
in reproductive failure to study the 
effects of ageing, general nutritional de- 

ficiencies, specific nutritional deficien- 
cies, toxins, poisons, drugs, and vac- 
cines. Studies could be initiated on 
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the physio-pathology of intersex deal- 

ing with cytodifferentiation of fetal 
gonads, polyploidy and sex phenotype, 
sex-chromosome mosaicism, and pla- 
cental enzymes using modern tech- 
niques of electron microscopy, tissue 
culture, and karyotype analysis. 

Sophisticated instrumentation and 
new experimental approaches are now 
available such as experimental hybridi- 
zation, inter-species egg transfer, injec- 
tion with virus or bacteria, interference 
with the function of the gonads or the 

placenta, microsurgery, cell fusion, fetal 

surgery, placenta surgery, tissue and 

organ culture, teratogenic drugs, over- 

crowding in utero by superovulation 
or by egg transfer, and immunological 
and cytogenetic techniques. Therefore, 
it is hoped that subsequent conferences 
on reproductive failure will deal with 
instrumentation and methodology of re- 

productive biology. Standardized termi- 
nology to be used for reproductive 
physiology, biochemistry, and immu- 
nology would also be highly desirable 
in order to facilitate interdisciplinary 
communication. 

The second symposium, to be held 
31 July to 4 August 1967 at Washing- 
ton State University, will be limited to 
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a specific topic, "The mammalian ovi- 
duct." There have been numerous con- 
ferences on the ovary, the uterus, the 

placenta, and so forth, but there has 
yet been little emphasis on the biology 
and method of studying the mammalian 
oviduct. Sufficient work has now been 
done and there is enough interest that 
an excellent symposium could be devel- 

oped. The program chairmen are E. S. 
E. Hafez of Pullman and R. J. Blandau 
of Seattle. 

The proceedings of the conference, 
edited by Kurt Benirschke, are being 
published by Springer, New York. 
The proceedings include: Overall Prob- 
lem in Man (A. T. Hertig); Overall 
Problem in Domestic Animals (E. S. 
E. Hafez); Cytogenetics of Abortions 
(D. H. Carr); Enzyme Defects (D. Y. 
Y. Hsia); Chemomechanics of Im- 
plantation (B. G. B6ving); Steroid 
Hormonoes (K. J. Ryan); Protein Hor- 
mones (J. B. Josimovich); Prolonged 
Gestation (P. B. Kennedy); Ovulation 
and Egg Transport (R. J. Blandau); 
Experimental Hybridization (M. C. 
Chang and J. L. Hancock); Hybrid 
Sterility and Fertility (K. Benirschke); 
Zebroids (J. M. King); Human Mal- 
formations (J. Warkany); Experimen- 
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mations Due to Genetic Mechanisms 
(F. B. Hutt); Bacterial Infections (A. 
B. Hoerlein); Fetal Infections in Man 
(S. G. Driscoll); Toxoplasmosis (J. K. 
Frenkel); Fungus Infections (C. G. 
Bridges); Virus Infections (D. N. Me- 
dearis); Ontogeny of Immune Re- 
sponse (A. M. Silverstein); Immuno- 
logic Interactions between Mother and 
Fetus (M. Galton); Reproduction and 
Failure at High Altitude (J. Metcalfe); 
Sterility and Social Interactions in 
Mammals (R. L. Snyder); Immobili- 
ation of Large Animals (T. H. King); 
and a Placental Pathology symposium 
of many contributors. 

The conference was generously sup- 
ported by National Institute of Child 
Health and Human Development (HD- 
02035); Population Council (M-66.031); 
Charles River Breeding Laboratories; 
Eli Lilly Research Laboratories; Geigy 
Pharmaceuticals; Lakeview Hamster 
Colony; Lederle Laboratories; Scher- 
ing Corporation; Smith, Kline & French 
Foundation; Syntex Company; and Up- 
john Company. 
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Ph.D. BIOLOGISTS-BIOCHEMISTS 

UNION CARBIDE 
and 

The Life Sciences: A New Venture 
Ground floor opportunities are now available at our new lab- 
oratories near New York City for the following scientists: 

BIOCHEMIST-5-10 years' experience. Capable of establishing 
an independent exploratory program concerned with enzymol- 
ogy and chemistry of basic mammalian processes, especially 
neural systems, cell membrane function, etc. 

BIOCHEMIST-to aid in the design and development of new 
radio-pharmaceutical diagnostic agents. 

BIOCHEMICAL MICROBIOLOGIST-to develop new anti-infective 
agents by intimate study of cell structure and metabolism. 

BIOCHEMICAL PHARMACOLOGIST-experienced in the CNS 
area. 

VIROLOGIST-well-grounded in mammalian cytophysiology to 
study the fundamentals of host-parasite interaction. 

CARDIOVASCULAR PHARMACOLOGIST-3-5 years' experience. 
Please submit resumes to Mr. R. G. Massey, Personnel Manager 

Ph.D. BIOLOGISTS-BIOCHEMISTS 

UNION CARBIDE 
and 

The Life Sciences: A New Venture 
Ground floor opportunities are now available at our new lab- 
oratories near New York City for the following scientists: 

BIOCHEMIST-5-10 years' experience. Capable of establishing 
an independent exploratory program concerned with enzymol- 
ogy and chemistry of basic mammalian processes, especially 
neural systems, cell membrane function, etc. 

BIOCHEMIST-to aid in the design and development of new 
radio-pharmaceutical diagnostic agents. 

BIOCHEMICAL MICROBIOLOGIST-to develop new anti-infective 
agents by intimate study of cell structure and metabolism. 

BIOCHEMICAL PHARMACOLOGIST-experienced in the CNS 
area. 

VIROLOGIST-well-grounded in mammalian cytophysiology to 
study the fundamentals of host-parasite interaction. 

CARDIOVASCULAR PHARMACOLOGIST-3-5 years' experience. 
Please submit resumes to Mr. R. G. Massey, Personnel Manager 

548 548 

_-^Q _-^Q 

P.O. Box 278 P.O. Box 278 

UNION CARBIDE 
RESEARCH INSTITUTE 

UNION CARBIDE 
RESEARCH INSTITUTE 

Tarrytown, New York 
An equal opportunity employer 

Tarrytown, New York 
An equal opportunity employer 

AAAS Symposium Volume 

MAN, CULTURE, AND ANIMALS: 
THE ROLE OF ANIMALS IN 

HUMAN ECOLOGICAL ADJUSTMENTS 
Editors: Anthony Leeds and Andrew P. Vayda 

304 pp., illus., bibliog., indexes, August 1965. Price: 
$8.00. AAAS members' cash orders: $7.00. 

The volume is based on a symposium held at the 
AAAS meeting in Denver, December 1961. It pre- 
sents case studies of the relationships among human 
populations, the animals they use for food or food- 
getting, the plants significant for maintaining both 
animals and men, and the socio-cultural usages by 
which plants, animals, and men are linked in eco- 
systems. 

Anthropologists and geographers discuss animal 
characteristics, populations dynamics, diets, and other 
ecosystem variables, including culture. The case ma- 
terial is used for a unique effort to rethink the logic 
of functional analysis in anthropology in terms of 
general systems approaches. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

1515 Mass. Ave., NW, Washington, D.C. 20005 
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