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LASTING BIOLOGICAL EFFECTS OF EARLY INFLUENCES

depressing agent passed through
Millipore discs of 0.45u and 0.22u
porosity but was held back at 0.10u
porosity.

On several occasions, but not
consistently, bacteria-free filtrates
capable of depressing the weight
curve of SPF mice produced altera-
tions in the appearance of tissue
cultures of baby hamster kidney
cells (BHK-21) and mouse embryo
cells. When tissue cultures so in-
fected were introduced into new-
born SPF mice, the weight of these
animals was depressed early and
lastingly (Fig. 1 and 2).

Only very young SPF mice (pre-
ferably less than three days old)
proved susceptible to the weight-
depressing effect of the filtrates of
intestine homogenates or of in-
fected tissue cultures prepared
therefrom. After oral contamina-
tion, it took approximately one
week before the intestinal homog-
enate obtained from contaminated
animals exhibited a high level of
weight-depressing activity.

The growth-depressing effect
could be transmitted from one gen-
eration to the next by mating SPF
mice that had been contaminated
shortly after birth and were conse-
quently smaller than control SPF
animals (Fig. 3).

A lasting effect on growth can
be produced also in the absence of
contamination by feeding the
mouse dam a restricted or deficient
diet, either during gestation or,
after the birth of her young, during
the lactation period.

Lasting depression of growth
has been achieved, for example, by
lowering the content of the dam’s
diet in magnesium, or in lysine
and threonine. The growth-depres-
sing effect so achieved persisted
throughout the whole life span of
the young, even though the latter
were given, at weaning time and
constantly thereafter, unlimited
amounts of an optimum diet.
These findings are relevant to hu-
man situations, since the diets of
most underprivileged people con-
sist chiefly of plant products,
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Fig. 2—Weight curves of SPF mice contaminated two days after birth with
mouse embryo infected cells.

Each point represents the average weight for each box of animals; each curve
corresponds to approximately 15-20 males.
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Fig. 3—Weight curves of SPF mice born from uncontaminated and contami-
nated parents.

Each point represents the average weight for each box of animals; each curve
corresponds to approximately 20 animals.
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LASTING BIOLOGICAL EFFECTS OF EARLY INFLUENCES

of various hormones (growth
hormone, for example) at critical
periods of development.

Other preliminary studies have
revealed that the numbers of cer-
tain types of cells are determined
early in life and are conditioned
by various influences. For example,
mice and rats nursed by mothers
fed a restricted or deficient diet ap-
pear to have unusually small num-
bers of lipogenic cells. This may
explain why they do not become
obese in old age, as is the tendency
among animals produced and
nursed by dams fed a rich diet, and
also why they seem to have a long
life span.

Early influences also affect the
development of neural systems and
of behavioral patterns, as can be
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Fig. 5—SPF mice were fed pellets
and mated. Approximately one week
before delivery of the young, half of
the pregnant animals were changed to
wheat gluten diet and maintained on
this diet until their young were
weaned at three weeks of age. All the
animals were then fed pellets for the
rest of their lives.

The two graphs in this figure in-
clude males and females of the two
progenies (two cages of 16 animals
each per group). Males and females
were separated after the fifth week
of life, but the weights of all the ani-
mals from each cage were pooled and
averaged until the 14th week of life.
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readily demonstrated in many
species of animals. The classical
“imprinting” of birds is almost a
caricature of this phenomenon;
most techniques of animal training
make practical use of the possibility
to control behavioral organization
during early life. The molding of
the neural apparatus and asso-
ciated conditioning of behavior are
of particular importance in man,
because the nervous system of the
human brain is incompletely de-
veloped at birth. Mentally, the child
develops as he responds to environ-
mental stimuli.

In man, as in animals, there are
critical periods of mental as well
as physical development, but the
timing and duration of these criti-
cal periods have not been defined.
It is certain, in any case, that the
manifestations of mental develop-
ment are conditioned by the meta-
bolic factors that govern anatomic
and physiologic growth and by the
nature of the stimuli to which the
child is exposed. The social en-
vironment during early life, there-
fore, affects profoundly, and in
most cases irreversibly, the fate of
the person.
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Fig. 6—This experiment is the same as that illustrated in the text—Figure 5;
from the 14th week of life, the males were transferred to individual cages; the

females were discarded.

The loss of weight in the 15th week was caused by the fact that the animals
had been transferred to individual cages on wire grids. The fluctuations of the
two curves thereafter express the effects of unidentified environmental factors.

The graphs indicate the range of weight variation for each of the two diet

groups.

Deaths began to occur in the pellet groups after two years, the heaviest ani-
mals dying first. None of the animals survived beyond two years and seven

months.






