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After 2 days of aseptic inflammation in pregnant rats the number of hematopoietic lineage
cells in the embryonic liver decreased, while proliferative activity of cells in the embryonic
lung increased. Degenerative changes were noted in the placenta.
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Inflammation is a complex process that affects the
internal organs and systems via cellular and secretory
events, The effects exerted by pathological, including
inflammatory, foci on cellular adhesion, chemotaxis,
microcirculation, and other processes have been
studied in sufficient detail [3]. Much less is known
about cell proliferation in inflammation.

As we are aware, there is no data on proliferative
processes in embryonic tissues under conditions of
maternal inflammation, although the effect of mater-
nal inflammation on the embryo is very important [5].

Turpentine has been generally used to model in-
flammation. Several hours after its injection a necro-
tic process develops at the injection site and passes
through all stages of inflammation and regeneration [7].

In this study we examined structural changes in
extraembryonal organs and DNA synthesis in em-
bryonic liver and lung during aseptic inflammation
in pregnant rats.
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MATERIALS AND METHODS

Aseptic inflammation was produced in 5 rats on day
18 or 19 of gestation by injecting turpentine into the
back in a dose of 0.5 mg/kg body weight under
sterile conditions. Control pregnant rats were injected
with olive oil on the same days. All rats were killed
on days 21-22 of gestation, extraembryonal organs
{placenta and yolk sac) and embryonic organs (liver
and lungs) were fixed in 2.5% glutaraldehyde in
phosphate buffer (pH 7.4), postfixed in 1% OsO,,
and embedded in Epon-Araldite by the standard
procedure. For autoradiographic examination, pieces
of embryonic liver and lung were incubated for 60
min at 37°C in medium 199 containing *H-thymi-
dine in a concentration of 1 mBg/ml. After incuba-
tion, they were fixed in 10% paraformaldehyde, washed
for 24 h with repeated changes of the buffer, em-
bedded in Epon-Araldite and used to prepare semi-
thin sections (2 p) which were coated with type M
emulsion, incubated for 3 weeks at 4°C, developed,
and stained with toluidine blue. Labeled nuclei were
counted at least per 1000 cells, and the nuclear
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TABLE 1. Morphometric Parameters of Embryonic Liver 48 h after Turpentine Administration (M+m)

Parameter Control group Test group
Area of hepatocyte nucleus, arb. units 0.66+0.16 0.810.75
Area of hepatocyte cytoplasm, arb. units 2.37+0.31 2.65+0.36
Number of cells per field of view:

hepatocytes 7.32%1.7 7.1+0.87

hematopoietic cells 18.243.5 11.15+1.61*
NLI of embryonic liver cells:

hepatocytes 3.410.25 4.1+0.41

hematopoietic cells 11.6+1.21 5.36+0.8*
NLI of embryonic lung cells:

mesenchymal cells 7.8+0.8 12.7+1.76*

pneumocytes 8.3+14 1412.3%

Note. *p<0.01 compared with the control group.

labeling index (INLI) was calculated and expressed
in percent. Since it was impossible to distinguish
between first- and second-order pneumocytes at the
light microscopic level, mesenchymal cells and pneu-
mocytes were considered together. Morphometric
analysis of the structural organization of embryonic
liver was carried out on toluidine blue-stained semi-
thin sections. Nuclear and cytoplasmic areas of hepato-
cytes and the relative proportions of hepatocytes and
cells of the hematopoietic lineage were calculated.

The significance of quantitative intergroup dif-
ferences was evaluated by Student’s ¢ test.

RESULTS

Two days after turpentine injection, the second and
(in some cases) third trophoblast layers were dilated.
The nuclei and cytoplasm of trophoblast cells were
often vacuolated (Fig. 1, @). The placental sinuses
contained increased numbers of erythrocytes, and the
areas of destruction as well as necrotic cells were
seen in the intermediate zone of the placenta. The
only notable change in cells of the yolk sac was the
presence of clarified areas in their apical part. The
overall structure of the embryonic liver in the test
rats was preserved. Hepatocytes, as in normal liver,
were not oriented around vessels, and hematopoietic
cells were arranged in variously sized islets among
hepatocytes. Nuclear and cytoplasmic areas did not
differ significantly from their control values, but the
number of hematopoietic cells was significantly re-
duced (Table 1).

Autoradiographs showed nonuniform *H-thymi-
dine incorporation into the embryonic liver in the
control group. Most DNA precursors appeared were
incorporated into hematopoietic cell nuclei (Table 1).
In experimental group 3H-thymidine incorporation

into the embryonic liver was significantly decreased
because of a reduction in the number of hematopoietic
cells (Fig. 1, b). On autoradiographs of embryonic
lungs in the control group, silver grains were arranged
in a uniform manner above the nuclei of mesenchymal
cells and pneumocytes. In the test group, labeled cells,
both mesenchymal and pneumocytes, were present in
significantly increased numbers (Fig. 1, ¢).

There is considerable body of evidence regarding
the influence of various factors on embryonic hemato-
poiesis and lung development. It was found, for
example, that chronic prenatal hypoxia increases the
area of hematopoietic foci [2]. Augmented hemato-
poiesis was also noted after administering insulin to
pregnant animals [8].

Of considerable interest and importance is our
finding of increased proliferative activity of em-
bryonic lung cells in experimental group, given that
enhancement of DNA synthesis results in activated
protein-synthesizing processes in the cell. Embryonic
fibroblasts may be capable of producing biologically
active substances that accelerate maturation of sec-
ondary pneumocytes. Injection of proline analog into
pregnant rats inhibits fibroblast proliferation in fetal
lungs [8], which leads to a decrease in the synthesis
of surfactant and delayed formation of alveoli.

The ratio of hepatocytes to hematopoietic line-
age cells changes from one day of gestation to the next
[1], and a decrease in the number of hematopoietic
cells can serve as a reliable indicator of accelerated
fetal maturation, since the liver performs hemato-
poietic function only during embryonic and early post-
natal periods. Reduced numbers of DNA-synthesizing
cells in the embryonic human liver have also been
observed clinically in cases of maternal disease [6].

Thus, maternal inflammatory processes during
pregnancy may cause Structural changes in extraem-
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Fig. 1. Dilated and vacuolated trophablast (a),
lowered proliferative activity of embryonic liver (b),
and increased *H-thymidine incorporation into
embryonic lung celis (¢) 48 h after turpentine
administration. Semithin sections stained with
toluidine blue. a, b) x1000; ¢) x400.
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