
lay the abortion. It is possible that 
the saline kills the cells of the placen- 
ta and interferes with the production 
of progesterone and thus leads to the 
initiation of labor by releasing the 
brake. Alternatively, the saline may 
enter the maternal blood stream, mak- 
ing it hypertonic and stimulating the 
release of both antidiuretic hormone 
and oxytocin from the pituitary. It is 
known that women feel very thirsty 
during the treatment. 

Louis Holm (University of Califor- 
nia, Davis) described an interesting 
situation in which the fetus itself plays 
a role in the initiation of labor. In 
one strain of Holstein-Friesian cows 
the fetus is not delivered at the nor- 
mal time but may remain inside the 
mother for months beyond the nor- 
mal time of delivery. A variety of 
methods have been tried but all were 
unsuccessful in inducing labor in these 
cows. The newborn, if delivered by 
cesarian section, will die of hypogly- 
cemia in 6 to 8 hours but will sur- 
vive if treated with the appropriate ad- 
renal corticoids. It appears that an in- 
herited alteration in the pituitary-ad- 
renal axis in some way prevents the 
fetus from signaling to the maternal 
organism that labor should begin. The 
fetal pituitary at term is only two- 
thirds normal weight and has a re- 
duced number of acidophil cells. 
Somewhat similar conditions in other 
breeds of cattle and in sheep were de- 
scribed and it was noted that recip- 
rocal crosses of horses and donkeys 
do not have the same gestational age. 

John Biggers (University of Penn- 
sylvania) described experiments in 
which one ovary of the mouse was 
removed. The other ovary then un- 
dergoes hypertrophy and produces a 
large number of eggs. After fertiliza- 
tion all of these blastocysts implant 
in a single horn because there is no 
connection between the two horns of 
the uterus in the mouse. The average 
length of gestation in the mice, each 
of whom had one ovary, was 19 days 
instead of the usual 20 days. Further 
experiments showed that the shortened 
gestation is due not to crowding in the 
one horn but to the overcrowding in 
the mother as a whole. 

Jonathan Lanman (State University 
of New York, Brooklyn) reviewed the 
concept that the placenta initiates a 
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strain could not deliver its young, he 
described a beautiful series of experi- 
ments demonstrating that this phe- 
nomenon is not involved. It appears 
that trophoblastic cells are not anti- 
genic. Perhaps an important factor is 
that the placenta, in contrast to 
grafts, has its own blood supply. 

The clinical circumstances which 
may initiate labor were reviewed by 
James Walker (University of St. An- 
drews, Scotland). He showed that it 
is difficult to relate certain of these 
factors to the general concept that 
oxytocin initiates and progesterone in- 
hibits labor itself. Zander had de- 
scribed a decrease in the concentra- 
tion of progesterone in the blood in 
the week preceding labor, but Walker 
could detect no general pattern in the 
concentration of progesterone before 
labor. At term the concentration of 
progesterone is much greater in the 
uterine vein than in the maternal pe- 
ripheral veins. Analyses of the amount 
present in peripheral blood do not 
provide a reliable index of the pro- 
gesterone secreted by the placenta. 

In the final session the physiologic 
findings of the conference were sum- 
marized by Ernst Knobil (University 
of Pittsburgh) and the clinical find- 

ings were summarized by Ernest Page 
(University of California, San Fran- 
cisco). Other participants in the gen- 
eral discussion were Willard Allen 
(Washington University), Richard 
Blandau (University of Washington), 
Geoffrey Dawes (Cambridge Univer- 
sity), Rune Eliasson (Karolinska In- 
stitute,) Frank Fremont-Smith 
(AIBS), Fritz Fuchs (University of 
Copenhagen), Harry Gordon (Albert 
Einstein), Carl Hartman (Margaret 
Sanger Research Bureau), Eileen Has- 
selmeyer (NIH), Evelyn Johnsen 
(NIH), Elsa Keiles (NIH), William 
Little, (NIH), Franz Rosa (NIH), 
Kenneth Ryan (Western Reserve Uni- 
versity), Sydney Segal (University of 
British Columbia), and Margaret 
Thomas (Children's Bureau). 

The meeting, under the chairman- 
ship of Claude A. Villee, was spon- 
sored by the National Institute of 
Child Health and Human Develop- 
ment. 

The transcript of the discussion will 
be published with Jean Marshall as 
scientific editor. 
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Prenatal Irradiation: Effects on the 
Development of the Central Nervous 
System and Postnatal Behavior 

The effects of prenatal irradiation 
on the central nervous system and post- 
natal behavior were discussed at a 
workshop conference held in Washing- 
ton, D.C., 4-6 October 1963. The dis- 
cussions were devoted exclusively to 
American and Russian research in this 
field. 

The opening session was chaired by 
E. Furchtgott (University of Tennes- 
see), who reviewed the Soviet literature 
on this subject; additional material was 
prepared by W. R. Stahl (Oregon 
State University). A major portion of 
the Soviet presentations concentrated 
on the recently translated book by I. A. 
Piontkovskoyo, Effects of Ionizing 
Radiation on the Functions of the 
Higher Nervous System of Progeny 
[Medzig, Moscow, 1961 (AEC-tr- 
5553)]. 

In this review of this work, the 
similarities and divergencies between the 
American and Soviet approaches to 
this area of research became appar- 
ent. This was made evident, in the 
Russian research, by the use of be- 
havorial variables reflecting Pavlovian 
types of performance processes. Un- 
fortunately, their omission of detailed 
descriptions of research methodology, 
including those pertaining to control of 
stimulus parameters, radiation dosi- 
metry, nature of subjects, and so forth, 
made critical appraisal difficult. How- 
ever, their research has demonstrated 
a variety of alterations on the central 
nervous system with dosage levels as 
low as Ir per day for a 20-day period. 
In addition, they, more than we, have 
utilized interdisciplinary approaches to 
this problem and have integrated results 
at the behavioral, anatomical, and phys- 
iological levels. However, they also 
have not found clear dose-response re- 
lation at the low dosage levels used, 
and have also observed differential ef- 
fects on male and female progeny after 
prenatal irradiation. The Russians ap- 
pear to have the same difficulty that 
we have in trying to explain those re- 
sults. It was the consensus among the 
scientists attending this conference that 
although Soviet accomplishments were 
comparable to ours, there was a defi- 
nite need for us to foster a greater em- 
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sion devoted to evaluation of effects 
on developing central nervous system 
morphology. In providing a historical 
perspective to the research data in this 
field, S. P. Hicks (University of Mich- 
igan) presented the most systematic de- 
scriptions of a calendar of histopatho- 
logical events occurring in the nervous 
system in response to prenatal irradia- 
tion at dosage levels of 150 to 200 r. 
With the increased interest of effects 
at lower dosage levels, Brizzee and 
Jacobs (University of Utah) reported 
on their own work and described some 
of the procedures and results obtained 
by using techniques of quantitative 
histopathology and cellular morphol- 
ogy. In this discussion of morphologi- 
cal alterations, the question was raised 
about the effects of prenatal irradiation 
on organ systems other than the central 
nervous system which may indirectly 
alter the central nervous system or be- 
havioral processes. 

Throughout the previous discussions 
and the entire conference, emphasis 
was placed on possible genetic in- 
teractions operating through germinal 
or somatic mutations, and effects 
on the central nervous system, develop- 
ment, and behavior after prenatal radi- 
ation exposure. R. L. Brent (Jefferson 
Medical College) described the results 
of cytogenetic studies in which chromo- 
somal aberrations were observed fol- 
lowing early irradiation of the differ- 
entiating fertilized cell. Invariably, these 
chromosomal aberrations involved nerv- 
ous system anomalies. S. P. Hicks the- 
orized that alterations of maturation 
(anatomical, physiological, or behav- 
ioral) at any developmental age may 
be the result of somatic mutations fol- 
lowing prenatal irradiation. The opinion 
prevailed that this area of research 
could be best served by utilizing more 
rigorous control over the experimental 
populations studied by selecting more 
homogeneous rather than heterogene- 
ous animal strains. In addition, the 
need was stressed for cytogenetic in- 
vestigations to give direct evidence for 
somatic mutations, and for studies to 
be undertaken of successive generations 
for evidence of germinal mutations 
affecting the function of the nervous 
system and behavior, as had been re- 
cently reported by the group from 
Texas Technological College. 

The session devoted to neurophysio- 
logical and neurochemical correlates of 
prenatal irradiation was led by S. P. 
Hicks. It was of great interest to note 
that these areas have received almost 
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no attention. It has been only in the 
last year that several reports became 
available describing cortical and sub- 
cortical electrographic alterations (sei- 
zure activity) from animals whose cere- 
bral cortex could be described as "dis- 
organized" but whose external appear- 
ance and behavior looked "normal." 
This direct evidence of neurophysiolog- 
ical impairment corroborates previous 
descriptions of convulsive phenomena 
occurring spontaneously and induced 
by appropriate stimulation after pre- 
natal radiation exposure. There is no 
available literature on neurochemical 
changes, although several laboratories 
are currently investigating the problem. 
These areas together with descriptions 
of autonomic nervous system function 
need extensive elaboration. 

The discussion of postnatal behav- 
ioral changes after prenatal irradiation 
generated intensive discussion. This 
session was chaired by J. C. Sharp 
(Walter Reed Army Institute of Re- 
search) who reported on his own work 
in addition to organizing the relevant 
material into areas of our current 
knowledge. It was the consensus that 
the behavioral data represented too 
much of an effort to catalog the types 
or varieties of postnatal behavioral 
changes after prenatal irradiation, with 
too little emphasis placed on develop- 
ing a calendar of changes correspond- 
ing to what is available in the neu- 
roanatomical area. In addition, it was 
felt that behavioral scientists have 
tended to work alone with little at- 
tempt to integrate or collaborate their 
data with other biological disciplines. 
R. K. White (Texas Technological Col- 
lege) argued strongly for multivariate 
research designs utilizing factor analytic 
methods in order to cope with the 
tremendous amount of available data 
in experiments of this type. One re- 
search problem that received special 
attention was the consideration of 
sensory deficits following the prenatal 
irradiation as measured by operant con- 
ditioning methods. Sharp reported 
visual and auditory sensory thresholds 
were not impaired, and J. Falk (Uni- 
versity of Michigan) found both bright- 
ness and pattern discrimination re- 
mained functional in rats, with prenatal 
irradiation on days 15, 17, or 19, whose 
visual cortex was severely impaired. 

Recent research has shown that ex- 
tremely low dosages of irradiation 
could have both anatomical (gross and 
cellular) and behavioral effects if ad- 
ministered during the first 36 hours 

following fertilization (S. J. Kaplan, 
Peace Corps). Although this phenome- 
non cannot yet be explained, it was 
felt that there may be mediating bio- 
chemical mechanisms to account for 
these changes. J. Havlena (Wayne State 
University) presented recent data 
which partially supported the behav- 
ioral changes reported by S. J. Kaplan 
and R. Rugh (Columbia University). 

G. W. Meier (National Institute of 
Neurological Diseases and Blindness) 
spoke on the question of mechanisms 
mediating the prenatal irradiation ef- 
fects. He noted the necessity of con- 
sidering (i) the direct effects of the 
prenatal irradiation on the central ner- 
vous system and other organ systems 
altering behavior, and (ii) the indirect 
effects through the maternal environ- 
ment altering the development of the 
fetal central nervous system and thus 
resulting in behavioral changes. Sev- 
eral experimental solutions were sug- 
gested as a means of exploring these 
approaches. One concerns the use of 
continuous, rather than acute, radiation 
exposures because the indirect effects 
through the mother may persist for 
more time than that required in a sin- 
gle exposure. In addition, it would be 
desirable to study, through the tech- 
niques of acute preparation, simultane- 
ous physiological recording of both 
mother and fetus during radiation ex- 
posure in order to determine if there 
were physiological changes concurrent 
in either one or both with radiation 
exposure. 

A summary of the conference high- 
lights and future research prospects 
was prepared by D. J. Kimeldorf 
(U.S. Naval Radiological Defense Lab- 
oratory) and J. Werboff (The Jackson 
Laboratory). Kimeldorf referred to the 
group many pertinent questions related 
to neuronal radiosensitivity, types of 
radiation, radiation dosimetry, and 
other parameters of radiation that are 
so crucial in other biological experi- 
ments utilizing radiation as the major 
manipulative tool. It was apparent that 
we are still far from developing the 
answers to these questions. Werboff, in 
his summary, suggested the grave im- 
portance of this area of research, in 
that low levels of prenatal radiation 
exposure may be altering a variety of 
biological and behavioral systems that 
may become evident late in the indi- 
vidual's lifetime. Under these circum- 
stances it becomes too easy to relate 
his difficulty to concurrent life situa- 
tions rather than to causes occurring 
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prior to birth. Our concern for our- 
selves, our progeny, and our national 
welfare forces us to continue and ex- 
pand this important area of research 
with particular emphasis placed on the 
development of systematic and integra- 
tive research into the biological and 
behavioral concomitants of prenatal ir- 
radiation. 

Other participants in the conference 
were C. D'Amato (University of Mich- 
igan), E. Harvey and P. S. Henshaw 
(U.S. Atomic Energy Commission), G. 
Shaber (Jefferson Medical College), 
M. R. Sikov (Wayne State University), 
and J. N. Yamazaki (University of 
California, Los Angeles). This confer- 
ence was held under the auspices of 
the American Institute of Biological 
Sciences, with support from the U.S. 
Atomic Energy Commission, contract 
No. AT-(49-7)-1287. The proceedings 
of the conference were completely 
transcribed, and after they are edited 
they will be available to interested 
scientists who may obtain them by 
writing to the address shown here. 

J. WERBOFF 
Jackson Laboratory, Hamilton Station, 
Bar Harbor, Maine 

Forthcoming Events 

April 
9-11. American Assoc. for Cancer Re- 

search, annual, Chicago, Ill. (H. J. Creech, 
AACR, Institute for Cancer Research, 
Fox Chase, Philadelphia 11, Pa.) 

9-11. Association of Clinical Pathol- 
ogists, spring meeting, London, England. 
(G. Cunningham, Dept. of Pathology, 47 
Lincoln's Inn Fields, London, W.C.2) 

9-ll. Geological Soc. of America, 
southeastern section, Baton Rouge, La. 
(R. J. Martin, 1426 Harvard Rd., NE, 
Atlanta, Ga.) 

9-11. Southwestern Psychological As- 
soc., annual, San Antonio, Tex. (C. C. 
Cleland, 2104 Meadowbrook Dr., Austin, 
Tex. 78703) 

9-13. Roentgen Congr., German, Wies- 
baden, Germany. (H. Lossen, Deutscher 
Rontgenkongress, Fichterplatz 20 III, 
Mainz, Germany) 

10. Natural Phenolic Compounds, symp., 
Tokyo, Japan. (M. Shimokoriyama, Dept. 
of Botany, Univ. of Tokyo, Hongo, Tokyo) 

10-11. American Laryngological Assoc., 
San Francisco, Calif. (L. G. Richards, 12 
Clovelly Rd., Wellesley Hills 82, Mass.) 

10-11. Association of Physicians of 
Great Britain and Ireland, annual, Oxford, 
England. (G. de J. Lee, Dept. of Medicine, 
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