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arginase in the cerebrospinal fluid (CSF) of patients with ALS. As known,
the arginase activity in the brain determines the accumulation apart from
urea, of other bml()gl(nlly active compounds, in particular, methylated de--
rivatives of arginine w hich stabilize the structures of biomembranes in CNS
cells. The arginase activity also provides for the rate of guanidine compound
synthesis, particularly, y-guanidine of butyric acid and creatine. This is
egpecially important for the CNS cells as guanidine compounds do not
penetrate through the haematoencephalic barrier. The product of arginase
reaction, ornithin, in turn, is a precursor of a number of biologically active
compounds: -aminobutyric acid, polyamines and other compounds vital
for the functioning of CNS cells. Therefore, it seemed worthwile to follow
the arginase activity in murine UNS cells in the course of experimental
scerapie as compared with certain virologic and morphologic indices of the
infectious process, and to compare the data obtained with the kinetics of
arginase activity in CSF of patients with various types of ALS.

Materials and Methods

Animals. Four-week.old BALB/e mice weighing 12— 14 g were infected intracerebrally (i.c.)
with the serapie ngent (C-500 stran) using o 109, brain suspension with a stock titre of 5.7 log
LDsy per 0.03 ml. Control mice received a 109 suspension of normal mouse brain; another
control was the group of intact animals. One, 2, 4, 5, or 6 months later at random chosen mice
were killed and their brains were used to assess the accumulation of the scrapie agent for elec.
tron.microscopic examination and evaluation of arginase levels; altogether 170 mice were in-
vestignted. The scrapie agent was titrated by i.c. infection of BALB/e mice, the results were
evaluated considering the number of animals exhibiting typical elinical signs of disease. The
titre of the agent was estimated sceording to the method of Reed and Muench (1938), the
infeeted animals were followed for up to 11 months.

Llectron microscopic examination. For electron microscopy specimens of the frontal lobe of
cerebral cortex and cerebellum of mice were fixed in 29, glutaraldehyde in cacodylate buffer
(pH 7.2), subsequently fixed in 29 solution of glutaraldehyde in the same buffer, dehydrated
in a graded series of alcohols and embedded in Epon-Araldite. Ultrathin sections were cut using
LKEB-1800 or Reichert ultramicrotome contrasted with uranylacetate and lead citrate and
examined using a JEM-100B electron microscope, operated at 80 kV.

Biochemical studies. 'The arginase activity in the murine brain was assessed by a slightly
modified technique (Khokhlov et al., 1983) as reported previously. One unit of activity was
defined as the amount of the enzyme forming 1 umol/l of urea for 1 min. The calculations were
made for I mg of protein. The procedure of assessing the arginase activity in the CSF of patients
with ALS has been previously reported (Zavalishin et al., 1987). The results were presented in
. per 11 One hundred patients who entered to the Department of Neuroinfections, Institute
Neurology of the AMS of U.S.8.R., were examined. ALS was diagnosed clinically, the age
of patients varied within the range of 2170 years; 74%, of patients were males. The compara-
tive group included 50 patients with other different lesions of CNS (neck myelopathy, spinal
amyotrophy, spinal cord tumours, polyneuropathy). Another control group consisted o 100
honlthy individuals,

The results were ovaluatod by Student’s test detormining statistically s’gnificant differences
in arginase activity of the epmpared groups.

Results
Fxperimental scrapie infection

The arginaso activity was evaluated in its dynamies during the incubation
period of infection lasting for 6 months under the e.\p('run(*ntal conditions
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accumulation detected in our experiments can be related also to disorders
in axoplasmic flow and membrane perme: wbility.

While discussing the possible role of arginase in the pathogenesis of scrapie
we should tuke into account the opinion of some investigators that the
major function of arginase is to regulate histone synthesis (Davtjan, 1968).
It has been assumed that the disordered histone acetylation is one of early
manifestations of scrapie infection (Caspary and Sewell, 1968). As known
some hiogenic polyamines are formed during arginine dec: Arbo\\ lation (White
et al., 1981). Of interest is the finding that in experimentally-induced scrapie
infection the concentration of polyamines (spermine and spermidine) in the

CNS of animals decreased at eurly stages of incubation and rose by the
time of clinical manifestation of the discase with subsequent decrease ((,xurg
et al., 1972). A certain correlation be tw een the kinetics of arginase activity
and spernrine and sperminide levels in CNS was found in serapie-infected mice.
There have been a numlmr of reports on the kinetics of alterations in ac-
tivity of certain enzymes in the course of slow infections in man and animals
caused by nonconventional viral agents: oxidation-reduction enzymes, gly-
cosil hydrolases, deposphorylating enzyvmes, acetyleholinesterase, acid phos-
phatase, monoaminooxidase, glutamate dec U'b()\\ lase, adenviatecvelase, ete.
(Robinson, 1969; Millson and Bountiff, 1973: Hunter and Millson, 1973:
Federico et al., 1980; Mackenzie, 1984; Tgbal et «l., 1985: Rasenick et al.,
1986). However, it is difficult to evaluate the role of alterations in the en-
zymatic activity for pathogenesis since the primary eharacter of these alter-
ations has not been proved. Alterations inarginase activity in CNS cells in
experimentally-induced scrapie-infection can be regarded as primary, as the
.nmmmtwl enzymatic activity preceeds the highest rate of agent accumu-
lation and the (10W~]<)pmont of major degenerative 11]1;1'&1111(roa(()pw lesions.

Our second task was to compare the data on the kineties of arginase
activity in the course of experimental serapie and in ALS, We have shown
that in both cases the enzymatic activity was significantly increased (3-—5-
fold). The dynamics of alterations in arginase activity in patients with ALS

requires further studies. However, the picture observed here was similar to
that described by others. Of interest is to note that in case of Creutzfeldt-
Jacoh disease the curve depicting the activity of neuron-specific enolase in

CSE of a patient proved similar to that <howing the kineties of arginase
activity in serapie (Wakayama el al., 1987).

Thus, our results have demonstrated clear-cut alterations in the arginase
activity in CNS of serapie-infected mice and a high level of arginase 1(tlv1ty
in the CST of patients with ALS. This finding \lltm('\tmﬂl Wt changes in avginase
activity may contribute to the development of both diseases indicating a
eortain mnnluntv of their pathogenesis at least in biochemical terms.
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