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Previous investigations showed that desoxyribonucleoproteins (DNP) isolated from the normal and
regenerating rabbit's liver differ in their action on the regenerating mouse liver, DNP from the regener-
ating liver (rDNP) stimulates regeneration of the liver, whereas DNP from the normal liver (mDNP) does
not possess this property [2-4]. It was further discovered that if DNA from a regenerating rabbit's liver
(rDNA) is administered to mice with a regenerating liver, the weight and the RNA content of the regener-
ating content both increase; DNA from the normal liver (mDNA) has no such action [1].

In the present investigation the effect of rDNP and rDNA isolated from the regenerating liver of a
rabbit was compared with the effect of fractions obtained from a normal liver (nDNP and nDNA) on the di-
mensions of the hepatic cells, on their mitotic activity, and also on the mitotic activity of the nonparen-
chymatous cells in the regenerating liver. The effect of the DNP and DNA on the number of binuclear
hepatic cells was also investigated.

EXPERIMENTAL METHOD

The method of isolation of the DNP and DNA, the planning of the experiments, and the results ob-
tained from determination of the weight of the liver in the mice have been described previously [1]. The
DNP and DNA were isolated by Leukina. Non-inbred albino mice weighing 20-29 g, from which the left
lateral lobe of the liver had been removed, were used in the experiment. The DNP and DNA were injected
on the second day after the operation in a dose of 1 ug/g body weight in 0.35 M and 0.14 M NaCl solutions,
respectively. The mice were decapitated on the fourth day after the operation. The liver was fixed in
Carnoy's fluid and the sections were stained with hematoxylin-eosin. The liver cells (100 cells per mouse)
and their nuclei and nucleoli were measured by means of a screw-adjusted ocular micrometer (objective
90, ocular 15). The area of the cells was determined as the product of two diameters, and the area of the
nuclei and nucleoli by the formula for the area of a circle. The number of nucleoli in the nucleus, the
number of binuclear hepatic cells (per 1000 cells), and the number of mitoses among the parenchymatous
and nonparenchymatous cells (per 6000 cells) were counted.

EXPERIMENTAL RESULTS

When fractions isolated from the regenerating rabbit's liver were injected into mice from which a
lobe of the liver had been removed, hypertrophy of the liver cells was observed, and the area of these cells
in the mice receiving rDNP was 54% greater than their area in the mice receiving nDNP (see table). The
difference in the areas of the liver cells of the mice receiving rDNA and nDNA was 11% (P< 0.00land P =
0.001, respectively).

In the mice receiving rDNP, the dimensions of the nuclei of the hepatic cells were increased by
about 30% over their dimensions in the mice of the other groups (P = 0.012). The nuclei of the hepatic
cells were the same size in the mice receiving rDNA and in those receiving nDNA; the dimensions of the
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Table 1. Effect of DNP and DNA from the Regenerating Rabbit's Liver
on Dimensions of Cells, Nuclei, and Nucleoli in the Regenerating Mouse

Liver

Ind Fraction

neex IDNP tDNA | uDNP |, mDNA
Area of cell (u?) 36041 31734 23416 269 29
Area of nucleus (,122 40+ 5 35+3 31+2 342
Area of Nucleolus ”2) ’ 2,7+0,3 2,7+0,2 2,2+0,3 2,4+0,2
No. of nucleoli in nucleus 3,17+0,39 | 3,09+0,54 | 3,12+0,43 | 2,67£0,24
Total area occupied

by nucleoli (u 8,61,7 8,3+1,8 6,104 6,3+0,8

Nucleo-cytoplasmic ratio 1:8 1:8 1:6 1:7
Nucleolo~nuclear ratio 1:4 1:3 1:4 1:4

nucleus of the hepatic cell were influenced by rDNP, i.e., by the DNA-histone complex isolated from the
regenerating liver. Meanwhile, injection of the fractions isolated from the regenerating liver led to an in-
crease in the mass of nucleolar material in the nuclei of the hepatic cells by comparison with that in the
mice receiving the fractions from the normal liver. The action of DNP and of the DNA isolated from it
was identical. As the table shows, after injection of YDNP or rDNA, the total area occupied in the nucleus
by the nucleoli increased by about 40% over their area in the mice receiving nDNP or nDNA (P = 0.03).
This increase was due to an increase in the dimensions of the nucleoli.

The fractions isolated from the regenerating liver definitely stimulated the proliferation of the
parenchymatous cells of the regenerating liver. The number of mitoses among the parenchymatous cells
of the mice receiving rDNP and rDNA was 1.6 + 0.9 and 2.5 + 1.1%,, respectively, whereas, after injec-
tion of nDNP and nDNA the level of mitotic activity of the cells was 0 and 0.3 % 0.2%0, respectively. The
action of DNP and DNA was identical, i.e., the number of mitoses in the hepatic cells of the mice receiv-
ing the fractions from the regenerating rabbit's liver was greater than the number in the mice receiving
the fractions from normal liver, and the increase was independent of the composition of the fractions. The
number of binuclear hepatic cells in the regenerating liver likewise was independent of the composition of
the fraction injected. After administration of rDNP it was 10.5 # 1.1% and after administration of nDNA
it was 15.7 + 3.8%.

According to the earlier findings, the normal liver contains 28.9% of nonparenchymatous cells, while
the regenerating liver on the fourth day of regeneration shows an increase in the proportion of nonparen-
chymatous cells to 36.6% [5]. After injection of nDNP and rDNP the number of nonparenchymatous cells in
the regenerating liver was 39.0 + 1.7 and 39.7 + 2.4%, respectively, i.e., it was the same as the number in
the regenerating liver without injection of DNP as found previously. After injection of rDNA the number
of nonparenchymatous cells in the liver was 34.9 +.2.2%, which again was indistinguishable from their
number on the regenerating liver of the mice not receiving injections. After injection of nDNA the number
of nonparenchymatous cells in the liver of the mice increased to 43.5 = 3.0% (P < 0.001).

The number of mitoses among the nonparenchymatous cells of the regenerating liver of the mice re-
ceiving rDNP, rDNA, or nDNA was the same, namely 2.6 + 1.5, 2.6 £ 1.6, and 2.2 £ 0.60/00, respectively,
and it differed from the level of mitotic activity of the nonparenchymatous cells of the regenerating liver
in the mice receiving nDNP (0.5 = 0.3%/,).

The nonparenchymatous cells were thus influenced by the fractions isolated, not from the regenerat-
ing, but from the normal liver. It is difficult to decide whether this action is one of stimulation, for at this
stage of regeneration the number of mitoses among the nonparenchymatous cells was increased after in-
jection of nDNA, while the mitotic activity was depressed under the influence of injection of nDNP. X may
be postulated that the number of mitoses among the nonparenchymatous cells reached a maximum at an
earlier time. The mechanism of action of these substances on the parenchymatous and nonparenchymatous
cells of the liver is evidently different.

After assessing the results obtained and comparing them with previous findings, it may be concluded
that DNP and DNA isolated from the regenerating rabbit's liver stimulate regeneration of the mouse's
liver, and that the clearest stimulation is observed after injection of DNP. So far as the fractions from
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normal liver are concerned, without affecting the parenchymatous cells, they stimulate proliferation of the
nonparenchymatous cells.
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