It has been shown [6, 11] that Mo is a component of the active center of XOase, There is evidence
that the enzyme is activated by molybdenum salts [2-4], In the present experiments administration of am-
monium molybdate to the animals was followed by significant activation of XOase, accompanied by a parailel
and significant increase in PDE activity (Table 2),

The data described above thus show that there is close interaction between enzymes of the XOase and
PDE systems, It can be tentatively suggested that PDE is regulated by the dynamic concentration of endog-
enous xanthines which, in turn, is determined by the intensity of reactions of the terminal stages of purine
metabolism. Pharmacological action on PDE through the XOase —xanthines system may be an important way
of modulating the concentrations of cyclic AMP and cyclic GMP in the tissues in clinical and experimental
medicine,
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TRANSLATION OF MOUSE INTERFERON mRNA IN A
CELL-FREE SYSTEM

U. Kiessling, T. M., Sokolova, UDC 612,4292,015.3:547.963.32:576,858,095.383
and F, I, Ershov
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Interferon is an inducible protein with high antiviral activity (> 10° inhibitory units /mg protein), Progress
in the study of the mechanisms of synthesis and action of interferon is largely bound up with the development
of methods of testing its messenger RNA (mRNA). At the present time both whole cells and cell -free systems
of protein synthesis are used for transiation of interferon mRNA [2]. The latter open up new opportunities
for the study of fine mechanisms of regulation of synthesis and action of interferon at the translation level,

Of the known eukaryotic translation systems the most effective known is a cell-free system consisting
of rabbit reticulocyte lysate, in which low concentrations of mRNA (1-5 pg/ml) can be translated in the pres-
ence of ribosomal RNA, so that total preparations can be used, Treatment with microcoecal nuclease destroys
endogenous templates and enables a system dependent upon added exogenous mRNA to be obtained [5]

This paper gives the results of a parallel study of translation of mouse interferon mRNA in a eell-free
system from rabbit reticulocyte lysate and in tissue culture cells.
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Fig. 1, Incorporation of leucine-
*H into acid-insoluble material
after addition of RNA from L-929
cells, treated (1) and untreated (2)
with poly(I)-poly(C) to a cell-free
system, Abscissa: RNA concen-
tration (in mg/ml); ordinate; on
left — interferon titer (in units/0.1
ml) in RNA translation product
from L-929 cells treated (3) and
not treated (4) with poly(I)-poly(C);
on right — radioactivity in cpm*10%,

TABLE 1, Species-Specificity of Interferon
Synthesized in a Cell-Free System

Antiserum against Inqerferdn titer,
Cells motuse interferon units /0.1 ml
L-929 . 800
L-929 =+ <100
CEF — <100

Legend. Interferon activity determined by
titration on L-929 and CEF cells relative to
CPA with VEE virus in the absence and pres-
ence of antiserum against mouse inteferon,

EXPERIMENTAL METHOD

RNA containing interferon mRNA was isolated from cells of continuous line L-929 5 h after induction
with poly(l)-poly{(C) in the presence of cycloheximide, as described by the writers previously [1]. Parallel
preparations of control RNA were obtained from untreated cells. The cells were disintegrated in hypotonic
buffer (20 mM Tris-HCI, pH 7.6, 10 mM NaCl, 1 mM EDTA, 1.5 mM Mg acetate) with 0.1% Triton X-100.

The nuclei were removed by centrifugation, RNA was isolated with a mixture of phenol and chloroform (1:1)
saturated with STE buffer (130 mM NaCl, 100 mM Tris-HCI, pH 9.0, 1 mM EDTA) in the presence of 1%
sodium dodecylsulfate, To remove possible double-helical RNA present as impurities, precipitation with

2M ammonium acetate was used, The RNA residue was washed twice or three times with 70% ethanol, The
cell-free system was obtained from rabbit reticulocyte lysate as described previously [3] with some modifi-
cations, Anemia was induced in rabbits by bleeding four times (10-15 ml/kg body weight). Blood was collected
24 h after the last bleeding from an auricular vein and a reticulocyte lysate was prepared. The lytic solution
contained 50 M hemin and 2 mM dithiothreitol, The reaction mixture contained: 100-120 mM potassium
acetate, 0.5 mM magnesium acetate, 1 mM dithiothreitol, 2 mM ATP; 0.2 mM GTP, 15 mM creatine phosphate,
100 ¢M each of 19 amino acids, 200 uM spermidine, and 60% reticulocyte lysate. Protein synthesis was
determined from the incorporation of leucine-*H (60 Ci/mmole) or leucine-!4C (380 mCi/mmole) in the acid-
insoluble material. Creatine phosphokinase (50 ug/ml) was added immediately after lysis of the reticulocytes.
Treatment with micrococcal nuclease was carried out in the presence of Ca™., The reaction was stopped by
addition of EGTA to a concentration of 2 mM, RNA preparations from mouse cells were added to the system
in concentrations of between 0,1 and 0.5 mg/ml.
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TABLE 2, Translation of Interferon mRNA in
Cell Cultures

. In'getferoln titer,
Conditions of treatment of cells units /m

L-929 CEF

Medium No. 199 with DEAE-dextran 8 4

Medium No. 199 with amphotericin B 2 8

0,5 M NaCl 8 2

PBS with CaCly 4 8

Chick fibroblasts and L~929 transplantable mouse cells were used for translation of interferon mRNA
in cell culture, RNA was diluted to a concentration of 30-50 ug/ml in the following solutions: in medium No,
199 containing 100-200 pg/ml of DEAE-dextran or 2 pg/ml amphotericin B; 0.5 MNaCl and PBS buffer con-
taining 30 mM CaCl,.

Before addition of RNA the cells were treated for 2 h at 37°C with actinomycin D (1-2 pg/ml), RNA was
added to the cell monolayer in penicillin flasks in a dose of 0.2 ml; adsorption continued for 20-60 min, After
incubation for 5 h at 37°C interferon was determined in the culture medium,

Interferon synthesized in the celi-free system was titrated by a micromethod on plastic slabs [7], whereas
interferon synthesized in cell cultures was titrated in penicillin flasks by determination of its cytopathic action
(CPA) on L-929 cells with Venezuelan equine encephalitis (VEE) virus. The interferon was incubated with
antiserum against mouse inferferon (100 units) at 20°C for 30 min, Highly purified anti-interferon serum was
generously provided by Dr, G. J. Galasso (USA).

EXPERIMENTAL RESULTS

Messenger RNA from mouse cells treated with poly(I)-poly(C) interferon inducer stimulated incorpora—
tion of labeled amino acids into the acid-soluble fraction in lysates of rabbit reticulocytes treated with micro-
coccal nuclease, which increased over the concentration range of RNA from 0,1 to 0.4 mg/ml and then fell
sharply (Fig, 1), The translation product of mRNA from the induced cells contained mouse interferon, the
quantity of which also increased with an increase in RNA concentration, although not directly proportionally,
In an RNA concentration of 0.4 mg/ml the greatest incorporation of labeled amino acids and maximal synthe-
sis of interferon were observed, the latter amount to 100 units/ 0.1 ml of 50 units/ml/pgg RNA added to the
system, In higher RNA concentrations both the incorporation of radioactive precursors and the interferon
content fell sharply, This result can evidently be explained by the inhibitory action of ribosomal RNA on the
translation system when total preparations of RNA were used in high concentrations, as has been shown in
the case of globin synthesis in reticulocyte lysate [6]. After addition of control RNAs (from noninduced cells)
to the system no mouse interferon was found in the translation produet,

To determine the species-specificity of interferon synthesized in the cell-free system its activity was
determined on homologous L-929 mouse cells in the presence of antiserum against mouse interferon and on
heterologous cells (chick embryonic fibroblasts — CEF), It follows from Table 1 that the synthesized inter-
feron possessed antiviral activity only on mouse cells (800 units/ml). Activity of the interferon on mouse
cells was neutralized by 100 units of anti-interferon serum, The product obtained in reticulocyte lysates in
response to injection of RNA from cells induced with poly(D)-poly{(C) thus had the properties of mouse inter-
feron,

In parallel experiments the same RNA preparations (30-50 ng/ml) were translated in 1,-929 and CEF
cultures in the presence of substances increasing the permeability of the cells and adsorption of RNA on them.
It will be clear from Table 2 that titers of interferon translated in the cells were low: 2-8 units/ml. The
efficiency of translation in the cell cultures per microgram RNA was on average only one-hundredth of that
in the cell-free system (2-8 units/m1/ug RNA). This was due to poor penetration of RNA into the cells and
to the action of nucleases on them. The efficiency of translation of interferon mRNA in reticulocyte lysates
was 40% of the most active system: oocytes of the frog Xenopus laevis [4]. Now that biologically active inter-
feron can be obtained in a cell-free system from rabbit reticulocyte lysate, it is possible to study the as-yet
unexplained mechanism which regulates the production and action of interferon.
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EFFECT OF ACETYLCHOLINE ON Na,K~-ATPase OF BRAIN
MICROSOMES FROM RATS OF DIFFERENT AGES

R. I. Potapenko UDC 612.82.015,1:577,152,361-053
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The process of aging is characterized by limitation of the functional capacity of various organs and
tissues, including the brain [8], There is reason to suppose that an important role in the origin of these dis-
turbances is played by the energy deficiency which develops with age.

To study the metabolic mechanisms of age changes in the brain, an important contribution could be made
by an examination of the state of transport Na,K-ATPase in old age and changes in its activity under the influ-
ence of acetylcholine (ACh). It has been shown that ACh inhibits Na,K-ATPase in brain microsomes [3] and
synaptosomes [2, 4], and thus helps to regulate excitation processes in the neuron, There have been isolated
studies of brain ATPase activity in the late stages of ontogeny [5-7], but these were conducted on the whole
brain without differentiation of its parts. The results of these investigations have proved contradictory.

The object of this investigation was to determine Na,K-ATPase activity in microsomes of the cerebral
cortex and the effect of ACh on it in animals of different ages.

EXPERIMENTAL METHOD

E xperiments were carried out on noninbred albino rats aged 6-7 months (mature) and 25-26 months
(old), The animals were decapitated, the brain was removed as quickly as possible, and the cortex was sepa-
rated from the white matter of the hemispheres, Cortical tissue was homogenized in 0.32 M sucrose with
0.01M Tris-HC1 buffer, pH 7.4, for 30-40 sec in a glass homogenizer with Teflon pestle, Microsomes were
obtained by differential centrifugation (40,000g, 1 h) of the supernatant obtained after removal of nuclei and
mitochondria, The fraction thus isolated was resuspended in isolation medium and used after a single freezing
and thawing,

Total ATPase activity was determined in medium (final volume 2 ml) containing (in mM): NaCl 100,
KCl1 20, ATP-Na, 2, MgCl, 2, and 150-170 pg microsomal protein or 250-300 ig protein of homogenate, Mg-
ATPase activity was determined in an identical solution in the presence of strophanthin K (0.1 mM), Experi-
mental samples contained ACh in a concentration of 6 mM, The reaction (15 min, 37°C) was started by addition
of the substrate. It was stopped by the addition of an equal volume of cold 10% TCA. Morganic phosphorus
was determined in the supernatant [11]. Protein was determined by Lowry's method [12], after preliminary
destruction of the membrane with 2% sodium deoxycholate.

Na,K-ATPase activity was calculated as the difference between total and Mg-ATPase activity.
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