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Growth of fetuses was studied under normal conditions and with inhibition of the "gestation
dominant." Exposure of the pregnant rabbit to stress in the form of simultaneous electrical
stimulation and acoustic stimulation by means of an automobile horn, if carried out in the
embryonic (4th-16th days) or partly in the embryonic (16th-22nd days) periods of development
leads to death of the fetus. Exposure in the early periods of fetal development (22nd-23rd
days of pregnancy) causes delay of growth of the fetuses and their organs, but in the middle
of the fetal period (24th-25th days) it does not change the weight of the fetuses compared with
the control although the normal weight ratios of the organs are disturbed. Stress applied at
the end of the fetal period (25th-27th days of pregnancy) leads to an increase in weight of the
fetuses and to acceleration of growth of the organs.

Investigations in the Laboratory of Age Physiology and Pathology have shown that normal antenatal
development takes place as the culmination of a physiologically normal gestation dominant. If the pregnant
animal. is exposed to various forms of stress the gestation dominant is inhibited with resulting delay or even
cessation of antinatal development [1-6, 9].

In the investigation described below growth of fetuses and their individual organs (heart, lungs, brain)
was studied during normal pregnancy and when the gestation dominant was inhibited.

EXPERIMENTAL METHOD

Growth during normal pregnancy was studied in 295 fetuses obtained by caesarian section from rabbits
undergoing the operation daily from the 19th to the 30th days of pregnancy. The weight of the whole body,
heart, lungs, and brain was measured. The following parameters were determined for the fetus as a whole
and for the individual organs: 1) absolute growth, 2) absolute rate of growth, i.e., daily increase in weight,
by the equation

where V, and V, are the weight of the fetus or corresponding organs, and t the time (in days) between two
weighings, and 3) Shmal'gauzen's growth constant {11]:

lgVa—1lgV,
TgT,—1gT,’

where T and T, are the age (in days).
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Inhibition of the gestation dominant was caused by the formation of an experimental neurosis by the
method used in authors' laboratory [1, 4]. Stress (electrical stimulation combined with sounding an auto-
mobile horn) was applied for 30 min on two consecutive days.

The experimental neurosis was produced at certain times in accordance with the classification of the
periods of antenatal ontogeny adopted in the laboratory: in the embryonic period — from the 4th to the 9th
day of pregnancy {(group 1 — 12 rabbits) and from the 10th to the 16th day (group 2 — 19 rabbits); in the embry-
onic period — from the 16th to the 22nd day (group 3 — 21 rabbits), and in the fetal period — from the 23rd to
the 27th day of pregnancy (group 4 — 32 rabbits). Fetuses were obtained from the experimental rabbits by
caesarian section on the 27th and 30th days of development. The weights of the experimental fetuses and of
the organs mentioned were compared with the corresponding figures for the control groups.

EXPERIMENTAL RESULTS

As Figs. 1 and 2 show normal growth of the fetuses is irregular. The absolute rate of growth reached
a maximum on the 23rd day, when it started to fall and reached a minimum by the 25th day of intrauterine
development. This pattern corresponds to changes in the growth constant and some delay in the curve of
absolute growth during this period. From the 25th-26th day the growth constant and, in particular, the ab-
solute rate of growth again increased. This increase applied to the fetus as a whole, to the brain, and to the
heart. The initial increase in the case ofthe lungs was followed by a decrease in the absolute rate of growth
and in the growth constant. A similar periodicity of growth has been found in postnatal ontogeny [7, 8, 10].
At laparotomy on the rabbits of group 1 (exposed to stress in the period of implantation and the beginning of
placentation) at the end of prenancy no fetuses or placenta were found in the uterus. However, the uterine
mucosa was thickened and hyperemic and the corpora lutea in the ovaries were involuted (histological in-
vestigation), showing that pregnancy had taken place but had been interrupted soon after exposure to stress.

In the rabbits of group 2 (stress during the period of placentation and intensive organogenesis) either
maceration of the fetuses or their complete absorption was found on the 27th-30th day of pregnancy. Dead,
unmacerated fetuses were found in only two rabbits. The histological tests revealed involution of the cor-
pora lutea in the ovaries. '

In the rabbits of group 3 (stress in the period of completion of placentation and organogenesis) living
or, in a few cases, dead but unmascerated fetuses were found. The weight of the experimental fetuses and
the absolute weight of their brain, heart, and lungs were lower than in the control fetuses. In addition, the
ratio between the relative weights of the organs differed in the experimental and control fetuses (Table 1).
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Fig, 1. Changes in weight of whole body (1) and brain (2), heart (3), and lungs (4) of fetus from 19th to 30th
days of intrauterine development during normal course of pregnancy. Abscissa, age (in days); ordinate: on
left) weight of organs (in mg); on right) weight of fetuses (in g).

Fig. 2. Growth of fetuses and organs from 19th to 30th days of intrauterine development during normal
course of pregnancy: A) growth constants; B) absolute rate of growth. Remainder of legend as in Fig. 1.
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In the rabbits of group 4 (stress on the 23rd-27th
day) the weight of the fetuses was lower or higher than
or equal to that of the age control. If exposure to stress
was given at the beginning of the fetal period (22nd-23rd
days of pregnancy) the weight of the fetuses was reduced.
The ratios between the relative weights of the organs in
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