BIOCHEMISTRY AND BIOPHYSICS

ACTIVITY OF ASPARTATE-CARBAMOYLTRANSFERASE,
DNA-POLYMERASE, AND DEOXYRIBONUCLEASES

IN THE HEMATOPOIETIC ORGANS OF RATS

AFTER A SINGLE INJECTION OF DNA

V. K. Mazurik and E., Yu, Moskaleva UDC 612.41.015.1-06::612,398.145,

During the first day after injection of DNA from the calf thymus a twofold consecutive in-
crease was observed in the activity of DNA-polymerase (after 1-3 h), of deoxyribonuclease
DNase) I (after 1 h), and DNase II (after 1-6 to 24 h), and also of aspartate-carbamoyl-
transferase (after 24 h) in the bone marrow and thymus of rats.

The ability of exogenous DNA to stimulate hematopoiesis or to increase the magnitude of the immuno-
logical response to injection of antigens has been demonstrated experimentally [2, 5]. DNA fragments are
considered to act as inducers of the deoxynucleoside-kinases, enzymes controlling DNA biosynthesis in the
cell [5].

Since the mechanisms controlling DNA biosynthesis include not only the corresponding kinases but
also several other enzymes [9], it was decided to study the effect of injection of DNA on the activity of some
of these enzymes in the hematopoietic organs of intact rats, namely; aspartate-carbamoyltransferase —
ACT (EC 2.1.3.2) and DNA-polymerase (EC 2,7.7.7). Activity of the deoxyribonucleases (EC3.1,4.5 and
3.1.4.6), protecting the cell genome against foreign DNA, also was investigated,

EXPERIMENTAL METHOD

Altogether 86 male rats (noninbred and Wistar) weighing 190-230 g were used in the experiments,
Fifty of the rats received a subcutaneous injection of 4 mg high-polymer DNA from calf thymus in 4 ml of
a citrate-salt solution (SSC=0,15 M NaCl1+0,015 M Na citrate) or in 0.15 M NaCl, while the 22 control ani-
mals were injected with the corresponding solvents. The rats were decapitated after 1 h-17 days. Bone
marrow, spleen, and thymus homogenates were centrifuged at 105,000 g (0-2°C, 1 h) and the activity of the
following enzymes was determined in the supernatant: ACT [7], DNA-polymerase, using thymidyl C4-nu-
cleotides [4], and DNases I and II [1]. Carbamoylphosphate was synthesized by the method of Spector et all,
[12] and the carbamoylaspartic acid in the incubation medium was determined by the method of Prescott
and Jones [10]. The results were subjected to statistical analysis.

EXPERIMENTAL RESULTS AND DISCUSSION

The results in Table 1 show that from 3 h to 7 days after injection of SSC into rats the ACT activity
in their bone marrow and spleen was reduced. Conversely, 24 h after injection of DNA the ACT activity in
the bone marrow was 102.1% higher than in the corresponding control, The same effect was observed after
injection of DNA solutions in 0.15 M NaCl, both in the bone marrow and in the thymus (by 114.3%; P=0.03).
DNA-polymerase activity in the bone marrow (Table 2) was increased 1 h and, more especially, 3 h after
injection of DNA (by 2.3 times; P<0.05), and also 5 days after the injection. Some tendency for the activity
of this enzyme to be increased was observed in the thymus 1 h after injection. A significant increase in
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DNase I activity (Table 2) was observed in the bone marrow 1 h and 5-17 days, and in the thymus 1 h and

17 days, after injection of the DNA, Activity of DNase II also was increased in all the organs during the first
few hours after injection of the DNA; the increase was particularly marked in the bone marrow (by 2.5-3.8
times at 6-24 h after injection), in agreement with data in the literature [5].

When injected, DNA can thus increase the activity of all the enzymes studied, and DNA-polymerase
and the DNases were particularly sensitive., The changes observed are evidently the biochemical reflection
of the proliferative stimulus induced in the cells by exogenous DNA and manifested as increased hematopoi-
esis and immunogenesis [4, 7]. Building material for proliferation during the first few hours could be ex-
ogenous DNA after its breakdown by the activated DNases I and IT (Table 2). Degradation of DNA in vivo in
fact takes place particularly intensively during the first 12 h after injection [11]. The increasing demands
of proliferation must later be satisfied by endogenous sources, with the resulting stimulation of the enzyme
ACT catalyzing the first reaction along the pathway of de novo biosynthesis of the pyrimidine precursors
of nucleic acids [2]. The cause of inhibition of the activity of this enzyme is not clear. Perhaps as a re-
sult of the injection of citrate into the rats the phosphorylation of pyrimidine nucleotides to nucleoside tri-
phosphates, which are inhibitors of ACT, takes place.
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