DYNAMICS OF GLYCOGEN CONTENT IN EPITHELIAL
ANLAGEN OF ORGANS AT THE SECOND MONTH
OF HUMAN EMBRYONIC DEVELOPMENT?
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In the human embryo at the sccond month of develpment the glycogen-forming function is performed
mainly by the cpithelial anlagen of the organs and also by the epithelium lining the chorionie villl, Ouly a
gmall quantity of glycogen is found in the liver cells.
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Very little Information on the principles governing blosynthesis of glycogen I the various tissus and
organs can be found in the literature on human embryology. As a resull of our earller Investigations using
qualitative histochemical methods we obtainad data concerning the trophie and plastic role of glycogen ia
early embryogenesis [6-11]. The need therefore arises for quantitative analysis of the glycogen content in
the anlagen of varfous orgons using new methods of Inv. stigation. In the present lnvestigation we studied
the glycogen content histochemically in the cpithelial anlagen of human organs.

EXPERIMENTAL METHOD

The investigation was carried out on 32 human embryos from 6 to 30 mm in length. Clycogea detec-
ted by the PAS reaction with an enzyme conirol In the epithclium of the gut, the outer covering of the em=
bryo, and the bronchi, the cytotrophoblast of the chorionie villl, and the myoccardium, For the quantifative
analysis cytophotometry was carried cut In visible light and {ts results expressed In conventicnal units,
which were subjected to statistical analysis. Identlenl methods of fizatisn and staining of the scctions were
used and the sections were equal In thickness. For the quantitative estimation of glycogzen in the tissues
specliic absorption of visible light of 2 particilar length by polysaccharides was used [1-5, 12-15]. A thin-
beam cytophotomeler was used for the measurements. Each test objest was measursd {n two wavelengihs,
550 and 575 mu. The degree of absorption of 1ight was determined by a photoelectrie methed,

To express the results of eytophotometrie analysis plolorially the method of polar dlagrams was used,
enabling the content of different groups of polysaccharides in cells of embryos of the studied age peried to
be compared, The conlent of PAS-positive subsiances was plotied In conventional uafls aleng tho radil from
the center to each apex of the external polyzon o the same scale {rom the resulls of cylophotometric in-
vestigation, and the content of PAS-positive substances remalning in the eolls of ths same emsr;@ﬁi@ R~
tagen after treatment with amylage was pletied aleng radil from the center to the gsex of the intorpal poly~
gon. Hence, from the dimensions of the external polygon an idea could be oblained of tha content of PAS-
positive subsiances in eack embryo, while the dimensions of the internal polygon gave tha contont of PAS -
‘positive substances remalning after am JL@ sz treatment (glycoprotelas), and ths space lying between the ex-
ternal and {nternal polygons represanted the glveozen conlent In the sams tizsue. '

EXPERIMENTAL RESULTS

We determined the general prineivles governlng the €istribullon of glycogen In embryonie tissus
-during the second moalh of developmant. The hishest glysogen content was found in the enithellum of s
gut and of the culer covering of the embryo, is the koo
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Fig. 1. Dynamics of glycogen content in
anlagen of internal organs of human em-
bryos in the second month of develop-
ment. Ordinate, results of cytophoio-
metric analysis {in conventiona! units);
abscissa, length and 2ge of embryo.

My) myccardium; Le) epithellum of lung;
Se} epithelium of skin; le} eplthelium of
intestine; Le) liver cells.

Fig. 2. Polar diagrams reflecting con-
tent of PAS-positive substances (totall,
glycogen, and glycoproteins {separataly}
fn studied anlagen of each embryo, Ex-
planation in text. 2) embryo 6.5 mm long
{35 days); b) embryo 10 mm long {33
days); ¢) embryo 18 mm long {47 days);
d) embryo 50 mm long (60 days). Re~
mainder of legend as In Fig. 1..

The variance curves {Fig. 1) show the dynamles of changes In the glycogen content in Individual an-
lagen on embryos aged 35-6) days. Analysis of these curves shows that gradual accumulation of glycoge
takes place In the cells of the epithelial anlagen of the internal organs until the middle of the second m@nm
of development. Later the glycogen content increases more slowly or {is Intraceliular level may actually
fall, evidently in connection with changes in the character of metabollsm toward the end of the second month
of embrysgensiz,

1t {s Interesting to compare the intracellular content of glycogen {n the epithelial aniagen of e lates-
tino, lung, and skin with its content in the myocardium, At the beglnnlng of the second month of develepment
the m joca'faﬁu.m contained 1.5-2.5 times more glycogen than the other anlagen mentloned, By the middle of
the socond month its content was emaller, and at thia g period all the areas studied contalned about the same
amount of glyeogen, Toward the end of the secend mmm of pregmancy, in conncotion with the emca‘yawg:hffo
slological rtate of the heart, the glycogen content {a the myocardium feil considorably. Agalnst this baok-
ground the vety low content of glycogen in the liver must be considered. This is evidently associzted with
the fact that at these stages of embryogenesis the liver has no glycogen-forming function.

Analysis of the polar dlagrama (Flz. 2) shows thal tha contenl of polysaccharides detectable by ths
PAS reaction increases with age, This applies both to glyeozen and to glycoprotelns, The polysaccharids
content in the Hver also rises, but less so than in the ofher anlagen, The marked asymmelry of the two {lrst
polygzons refieciing the polysaccharide content In embryos at the beglnning of the second month o on ogenge
siz i3 connacted with the predominence of PAS-positive substances, including glycozen, in the myccardimm
-of the embryes. By the end of the second month of pregnaney the shage of the diagrams had altered,
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During the second month of embryogenesis glycogen formation is carried out mainly by the epithelial

anlagen of the organs and the epithelial covering of the chortonie villi. Because of this, invastigations using
modern methods mustbecarried out (o examine the functionai fmportance of the liver In the second month
of embryogenesis and the dynamics of the giycogen-forming function of the liver cells from the age aspect.
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