BIOLOGICAL DETERMINATION OF ANTIBIURETIC
ACTIVITY IN TISSUES OF THE HUMAN EMBRYONIC
HYPOTHALAMUS, PITUITARY, AND HUMAN PLACENTA
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The antidiuretic activity of tissues of the hypothalamus and pituitary of 49 human fetuses between 12
and 40 weeks of development and of the placenta between the 7th and 40th weeks of pregnancy was investi-
gated. Activity of the hypothalamic tissue can be detected after the 14th week and it increases afler the 218t
and 22nd week. In the pituitary of fetuses aged 12-15 weeks activity {s found in one-quarier of cases, In-
creasing after 21st week. The placental tissue possesses antidiuretic activity throughout embryogeneals,
from the Tth until the 40th week of pregnancy. Varlations in activity are Independent of age or sex of s
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Antidiuretia {AD) s of Interest not only as the hypothalamie {aclor regulating water and 521t metalio~
lism and pressor reactions. According to several workers, AD llkerates pltultary adrenccorticotrepin
(ACTH-~1), These results were obtained In experlmenta on adult rats, Meanwhile, the rols of AD In embryoe
nic development of mammals s still unexplained. We do not know when ACTH secrctlon in ontogencsls bo-
comes dependent on CR¥ (the hypothalamlc ACTH-relenslng lactorn).

Information is likew!se lacking cn the role of AD in early human ontogenesls. It has becn shown that
ACTH is formed in the hwaan pituitary after the Sth-10th weck of embryogenesis [21. Marked atrophy of the
adrenals has been described in all human anencephalic fetuses (which possess varying amounts of adenchype=
hysis but never a hypothalamusd,.

These facts suggest that hypothalamie control over ACTH secretion by the pitultary ie establlshed in
the early stage of human embryogenesis. In thisconnecetion, informatiod on a substance which, like AD,
possesses high CIF aclivi'y and can be subjecied 2o diveet endoerinologie testing is of considarabis Inlerett

The object of the present Investizatics was ts dulerming the sutldluretic activily of hypothalamis and
pitultary tissues of human embryosd and placenia,

EXPERIMENTAL METHOD

AD was tested by s effect on diuresis of male alblne 2 welzhing 18 g over a perlod of 4 R allse
intraperitoneal injsetion of the test tizsue and of 1 mi physiolsgical saline. Acstons-treated hypothaiamis
or pituitary tissue was lovestizated from 49 fetuses of both sexes at the 12th-40th weak of development, and
placental tissue from 30 fetuses aged 740 weeks, Befove the nz of the Investization the fetuses wers
kept for 4-24 1 in the eold. A phamacepoels] prepuratisa of plinitrin P was used a3 standard,
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EXPERIMENTAL RESULYS

The first investigations of hypothalamic tissue were made from fctuses at the 14th week of develop~
ment. From this time until the 19th week, 0.45-0.55 unit AD was coasistently determined in the hypotha=~
lamus of fetuses of Loth sexes. From the 20th-21st weck the AD content in the hypothalamus {ncreased to
1.0-1.3units, and at the same time considerably variability of the results appcarcd- in some fetuses not morpe
than 0.35-0.4 unit AD was found at the 24th, 27th, and 34th weeks, There were no fetuses with absence of
AD activity.

Investigations of the pituitary began in 12-week fetuses. In one male fetus at the 12th week of develop~
ment 0.084 unit AD was found. Of 7 fetuses at 13-15 weeks, no ADwas found in the pituitary of one male
and one female fetus. .In the other 5 fetuses 0.05-0.09 unit AD was found. . Later, until the 20th weck, 0.1~
0.4 unit AD was discovered (the same in fetuses of both sexes).

The AD content in the pituitary began to Increase after the 21st week, reaching 0.9-1 unit by the 22ad-
23rd week of development, 1.3-1.7units by the 25th-25th week, and 4. 5-4.5 units at birth, How ever, just as
during investigation of the hypothalamus, after the 21st week the variability of the AD concentration in the
pituitary began to Increase: in one-quarter of all fetuses invesﬁwmﬂd at this age the AD activity did not
exceed 0.3-0.4 unit. Absence of AD {rom the pituitary was not found in any fetuses over 14 weeks old, and
sexual dimorphism likewis¢ was pot found. The AD content in the placenta was high, but no regular changes
in its Icvel depending on age or scx of the fetus could be detected, although the individual variability was
fairly high,

At the 7th week of pregnancy the placental tissue contained 1.7 units* AD, and inthree cases-at 12-13
weeks of pregnancy the figure was between 0.6 and 2.8 units. The AD content In the placenta at 15-19 weeks
varied from 0.7 to 3 units, at 20-25 wecks from 1.05 to 4 units, and from the 26th to the 40 th week from 0.5
to 1.6 units.

The role of AD in fotal development s not clear, particularly remembering the considerable factual
evidence of insensitivity of thekidney to AD in early ontogenesis [1]. The role of pressor factors and regu-
lators of water and salt metabolism during intrauterine development likewlse is unexplalned, although the
need for them {especially in the placenta) scems very probable. So far as the close relationship between
AD and CRF is concernecd, attention is drawn to the synchroncus Increase in AD and ACTH content in the
embryonic pituitary (starting from the 20th weck of develepment),

However, this phenomenon cannot be regarded as of decisive imporiance, because the 20th weekis a
milestone in human embryogenesis after which important changes take place In the whole development of
the fetus and, in particular, in the development of its endocrias sysiem.
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*The AD coentest In the placenta 15 expressed per 100 mg dey welight {corns
T20 fresh welght).
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