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Summary. — We followed the dynamics of arginase activity, the 
ultrastructural changes, and accumulation of the scrapie agent 
in the CNS of scrapie-infected mice. The arginase activity has 
been shown to increase 5-fold within the first 3 — 4 months of 
the incubation period followed b y  subsequent fall at its end. The 
peak of increased arginase activity coincided with appearance of 
multilayer membranes, whereas the decrease of this activity was 
associated with the greatest development of status spongiosum, 
synaptic degeneration, accumulation of five-layer membranes 
as well as with maximal accumulation of the scrapie agent in the 
CNS. Examination of 100 patients with different forms of amyo­
trophic lateral sclerosis (ALS) revealed a 2 —8-fold increase of 
arginase levels in the cerebrospinal fluid (CSF) as compared with 
the background levels in the comparative group of control pa­
tients. Similar enzyme alterations in scrapie — and in ALS — 
are discussed in terms of possible resemblance of their patho­
genesis. 
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Introduction 

The classification of slow CNS infections as a specific group of diseases 
caused b y  unconventional viral agents, prions (Prusiner, 1982) requires 
thorough studies of biochemical aspects of their pathogenesis. The  sub­
acute transmissible spongiform encephalopathies include diseases of man  
(Creutzfeldt-Jacob disease, kuru  and Herstmann-Streisler syndrome) and  of 
animals (scrapie, mink transmissible encephalopathy, chronic a t rophy of 
reindeer). The infection with scrapie agent adapted t o  mice is regarded for 
a suitable model t o  s tudy t h e  regularities inherrent t o  t h e  group as whole 
(Kimberlin, 1976). A number of chronic diseases of human CNS with un­
known aetiology is referred t o  belong t o  t he  slow CNS infections (Gaj-
dusek and Gibbs, 1977). Studying t h e  pathogenesis of amyotrophic lateral 
sclerosis (ALS) Zavalishin et al. (1987) demonstrated decreased levels of 
arginine in t h e  biological fluids of these patients and  t h e  occurrence of 
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a r g i n a s e  in t h e  cerebrospinal  f luid (CSF) of  p a t i e n t s  w i t h  A L S .  A s  k n o w n ,  
t h e  a r g i n a s e  a c t i v i t y  in t h e  b r a i n  determines  t h e  accumulat ion a p a r t  f r o m  
urea,  of  o ther  biologically a c t i v e  compounds,  in part icular,  m e t h y l a t e d  de ­
r i v a t i v e s  of  a r g i n i n e  w h i c h  s tab i l ize  t h e  s t r u c t u r e s  of  b i o m e m b r a n e s  i n  C N S  
cells. T h e  a r g i n a s e  a c t i v i t y  a l so  p r o v i d e s  f o r  t h e  r a t e  of  g u a n i d i n e  c o m p o u n d  
syn thes i s ,  p a r t i c u l a r l y ,  y-guar i id ine  of b u t y r i c  a c i d  a n d  c rea t ine .  T h i s  is 
especia l ly  i m p o r t a n t  f o r  t h e  C N S  cells a s  g u a n i d i n e  c o m p o u n d s  d o  n o t  
p e n e t r a t e  t h r o u g h  t h e  h a e m a t o e n c e p h a l i c  b a r r i e r .  T h e  p r o d u c t  of  a rg inase  
r eac t ion ,  o r n i t h i n ,  i n  t u r n ,  is a p r ecu r so r  of  a n u m b e r  of biological ly a c t i v e  
c o m p o u n d s :  y - a m i n o b u t y r i c  ac id ,  p o l y a m i n e s  a n d  o t h e r  c o m p o u n d s  v i t a l  
f o r  t h e  f u n c t i o n i n g  o f  C N S  cells. 1 here fore ,  i t  seemed  w o r t h w i l e  t o  fo l low 
t h e  a rg inase  a c t i v i t y  i n  m u r i n e  C N S  cells i n  t h e  cour se  of e x p e r i m e n t a l  
s c r ap i e  a s  c o m p a r e d  w i t h  c e r t a i n  virologic a n d  morpho log ic  ind ices  of t h e  
i n fec t ious  process ,  a n d  t o  c o m p a r e  t h e  d a t a  o b t a i n e d  w i t h  t h e  k ine t i c s  of  
a r g i n a s e  a c t i v i t y  i n  C S F  of  p a t i e n t s  w i t h  v a r i o u s  t y p e s  of A L S .  

Materials and Methods 

Animals. Four-week-old BALB/c  mice weighing 12—14 g were infected intracerebrally (i.e.) 
with t h e  Hcrapie agent  (C-506 strain) using a 10% brain suspension with a stock t i t re  of 5.7 log 
L1)f,o per  0.03 ml.  Control mice received a 10% suspension of normal  mouse bra in ;  a n o t h e r  
control was t h e  group of in tact  animals.  One, 2, 4, 5, o r  G months  la ter  a t  random chosen mice 
wore killed and  the i r  brains were used t o  assess t h e  accumulation of t h e  scrapie agent  for  elec-
tron-microscopic examinat ion and evaluation of arginase levels; al together 170 mice were in­
vestigated.  The  scrapie agen t  was t i t r a ted  b y  i.e. infection of BALB/c  mice, t h e  results were 
evaluated considering t h e  number  of animals  exhibit ing typical clinical signs of disease. The  
t i t re  of t h e  agent  was est imated according t o  t h e  method  of Reed  a n d  Muench (1938), t h e  
infected animals  were followed for  u p  t o  11 months .  

Electron microscopic examination. F o r  electron microscopy specimens of t h e  f ron ta l  lobe of 
cerebral cortex a n d  cerebellum of mice were fixed in  2 %  glutaraldehyde in  cacodylate buffer 
( p H  7.2), subsequent ly fixed in  2 %  solution of glutaraldehyde in t h e  same buffer,  dehydra ted  
in a graded series of alcohols a n d  embedded in Epon-Araldite.  U l t r a th in  sections were cut using 
LKB-1800 o r  Reichert  ul tramierotome contrasted with uranylacetate  a n d  lead c i t r a t e  a n d  
examined using a JEM-100B electron microscope, operated a t  80 kV. 

Biochemical studies. T h e  arginase ac t iv i ty  in t he  mur ine  bra in  was  assessed b y  a slightly 
modified technique (Khokhlov  et al., 1985) a s  reported previously. One uni t  of ac t iv i ty  w a s  
defined a s  t h e  a m o u n t  of t h e  enzyme forming 1 [xmol/1 of urea  for  1 min .  The  calculations were 
m a d e  for  1 m g  of protein.  The  procedure of assessing t h e  arginase ac t iv i ty  in t h e  CSF of pa t ien ts  
with ALS has  been previously reported (Zavalishin et al., 1987). The  results were presented i n  
I .U .  pe r  1 1. One hundred pat ients  who entered t o  t h e  Depar tment  of Neuroinfections, Ins t i tu te  
of Neurology of t h e  AMS of U.S.S.R. ,  were examined.  A L S  was  diagnosed clinically, t h e  age 
of pa t ien t s  var ied within t h e  range of 21 — 70 years;  74% of pa t ien ts  were males. T h e  compara­
t ive  group  included 50 pat ients  wi th  o ther  different lesions of CNS (neck myelopathy ,  spinal 
amyot rophy ,  spinal cord tumours ,  polyneuropathy).  Another  control group consisted o 100 
hoal thy individuals.  

T h o  results were evaluated  b y  S tudent ' s  test  determining statistically significant differences 
in arginase ac t iv i ty  of tho epmpared  groups.  

Eesults 

Experimental scrapie infection 

T h e  a r g i n a s e  a c t i v i t y  w a s  e v a l u a t e d  in  i t s  d y n a m i c s  d u r i n g  t h e  i n c u b a t i o n  
pe r iod  of  i n fec t ion  l a s t i ng  f o r  0 m o n t h s  u n d e r  t h e  e x p e r i m e n t a l  c o n d i t i o n s  
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Table 1. Tlie kinetics ot arginase activity and the accumulation of scrapie agent in CNS 
of mice experimentally infected with a scrapie agent 

Group Date a f ter  Arginase level, Significance Titre of the  
infection, unit/1 m g  protein, of the scrapie a g e n t  

months M ± m difference l g  LD5O/0.03 m l  

1 I n t a c t  mice 0.146 ± 0.004 
2 Inoculat ion of 

t h e  normal  b ra in  — 0.110 ± 0.005 99 > p i - 2  > 95 — 

3 Inoculat ion of 
99 > p i - 2  > 

scrapie agen t  1 0.228 ± 0.035 P 2 - 3  > 99 5.0 
4 O 0.297 ± 0.033 P 2 - 4  > 99 7.0 
5 3 - 4  0.521 ± 0.054 P 2 - 5  > 99 7.5 
6 5 0.260 ± 0.046 P 2 - 6  > 99 8.0 
7 6 0.152 ± 0.043 99 > P 2 - 7  > 95 > 8.0 

used. I t  is evident f rom Table 1 t h a t  1 month  post-infection (p.i.) a s ta t ­
istically significant increase in  t he  arginase concentration occurred in  t he  
brain of scrapie-infected mice. A t  subsequent intervals u p  to  4 months, tlie 
activity of t he  enzyme increased while b y  months 5 and 6 i t  decreased; 
however, even b y  month  "6, i.e. a t  t h e  onset of clinical symptoms, i t  was 
significantly higher t h a n  in  controls (Fig. 1). I t  should be noted t h a t  t he  
kinetics of arginase concentration in CNS did no t  correlate with accumu­
lation of scrapie agent in murine CNS as t he  lat ter  was rising during t h e  
whole incubation period (Table 1) with a peak coinciding b y  t h e  fall in  tlie 
arginase activity. I n  relation t o  this i t  appeared of interest t o  analyse t he  
dynamics of morphological changes in t h e  CNS a t  t he  same dates of in­
fection. The following indices of pathological process were taken into account 
during electron microscopic examination of t he  CNS of infected mice: de­
velopment of slatuĚ spongiosus, synaptic degeneration, presence of 
multilayer membranes and of five-layered membranes. The respective lesions 
are presented in Fig. 2. The rate of this development is shown in Table 2 
which also lists the results of quantitative evaluation showing the extent 

, 

Fig. 1 
The kinetics of arginase activity  in t h e  

brain of scrapie-infected BALB/c m i c e  

(1) scrapie-infected mice; (2) mock-in­
fected mice bra in ;  (3) i n t ac t  mice 

Abscissa: t h e  d a t e  following mous3  in­
fection (months);  ordinate:  arginase ac­
t iv i ty  i n  mouse brain  (units/mg protein).  
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Tabic 2. T.ie kinetics of ultrastriKtural clmiifje-i in Ihe CIVS of scrnple-htfeeted niloc 

Date after  infection, 
months 

Status 
spongiosus 

1 + 
4 + 
4 + 
5 + 
1 

2 +  + 
1 + 4-

Tlie alterations considered 

Synaptic 
degeneration 

Five-layer 
membranes 

+ 5-

0 
1 + 
0 
1 +  
4 + 

0 
0 
0 

2 +  1 + + 
2 +  44-4-

Multilayer 
membranes 

0 
3 + 4 -  3 + 
1 + + 5 + 
1 + 

0 

Footnote. The Table presents the number of mice with the alterations detected in each of 6 ani­
mals  examined;  
- designates weak al terat ions occurring rarely,  less t h a n  in 2 0 %  fields of v iew;  
4-4- designates weak al terat ions occurring less t h a n  in 3 0 %  fields of view; + + + 
designates well expressed al terat ions occurring in mors  t h a n  5 0 %  fields of view. 

of t he  development of submicroscopic changes. I t  is evident t h a t  within 
1 month af ter  infection t he  first signs of stains spongiosus were recorded, 
their degree of manifestation was growing fur ther  on being t h e  highest 
during t he  last stages of incubation. The course of spongiform changes and 
t h e  ultrastructural pa t te rn  of vacuolization in neuropil showed no differences 
f rom those routinely observed in spongiform encephalopathy (Fig. 2A). 
Sinaptic degeneration (Fig. 2E) was manifested b y  oedema and swelling of 
synaptic endings, changes in t he  size, form, and distribution pat tern  of 
synaptic vesicles: this was recorded following 2 months p.i. b u t  was most 
marked b y  t he  end of t he  incubation period. By this  t ime (about 5 months) 
five layered membranes occurred (Fig. 2C, D) in t he  form of densely packed 
outer cell membranes or their outgrowths. These membranes were 17—19 nm 
thick, protein layers facing cytoplasm were 6 nm vide,  the central protein 
layer was 3.5 nm lipid bilayers were about 2.5 nm (Fig. 2D). The intensity 
of their formation also continued to grow b y  the end of the incubation 
period. Somewhat different changes were noted in the rate of formation of 
so-called multilayer membranes with thick (up to 5 nm) protein layers of 
increased electron density, which number in the profile of a single membrane 

Fig. 2 
Ultrastructural changes in the scrapie-infected mouse brain 

A —- A large vacuole containing daughter vacuoles. Interrupted membrane encircles a large 
vacuole; 6 months p.i. X 15 000; 
B — swelling of the presynaptical terminal, fusion and re-distribution of synaptic bubbles;  
2 months p.i. x 26 000; 
C — five-layer membranes encircling an astrocyte process; 6 months p.i., X 72 500; 
D — enlarged five-layer membrane, x 143 000; 
E — multilayer membranes formed on the membrane encircling swelled axon terminal.  
2 months p.i., X 28 000; 
F — Large magnification ( X 100 000) of a multilayer membrane. 
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Table 3. The positive rate of arjjinase detection and its levels in the CSF oř patients 
with ALS and in controls 

Groups compared Number of Incidence rate of Arginase activity,  
examinees arginane activity,  units/1 

registration, % 

I Patients with amyotrophic 
lateral sclerosis 100 3.70 i 1.20 

2 Control patients (lesions of 
CN8 other than ALS) 50 1 2 - 5  1.10 i 0.13 

oPi-2 > 99 
3 Healthy controls 100 0 

occassional ly  exceeded 10 (Fig. 2E,  F ). Mult i layer  m e m b r a n e s  w e r e  f i r s t  re­
co rded  b y  2 m o n t h s  fol lowing in fec t ion  w i t h  a p e a k  a t  t h a t  t i m e  i n t e r v a l .  
L a t e r  o n  t h e i r  f o r m a t i o n  p r o v e d  less i n t e n s i v e  so  t h a t  b y  t h e  e n d  of  t h e  
i n c u b a t i o n  per iod  t h e i r  r a t e  w a s  negligible.  

Clinical cases of human A L S 

A r g i n a s e  a c t i v i t y  w a s  e x a m i n e d  in  t h e  C S F  of  p a t i e n t s ,  w h i c h  h a d  b e e n  
cl inical ly cha rac t e r i zed  i n  de t a i l .  T h e  d u r a t i o n  of  d i sease  i n  t h e  m a j o r i t y  of  
p a t i e n t s  w a s  1 — 3 y e a r s  a n d  only  in 8 p a t i e n t s  i t  r a n g e d  f r o m  5 t o  7 y e a r s .  
T h e  m a j o r i t y  of  p a t i e n t s  (81) s h o w e d  a clinically v i v i d  p ic ture  of  disease  
w i t h  v a r y i n g  s p a s m i c  a t rophic  paresis ,  para lys i s ,  a n d  b u l b a r  disorders .  S tudies  
of a r g i n a s e  levels  in t h e  CSF of  A L S  p a t i e n t s  a n d  control p a t i e n t s  a n d  
h e a l t h y  s u b j e c t s  a r e  presented  in T a b l e  3 indicat ing  h igh  level of a rg inase  
a c t i v i t y  in 9 8 %  of  p a t i e n t s  w i t h  A L S .  A r g i n a s e  a c t i v i t y  w a s  f o u n d  only  in 
1 2 %  o f  control p a t i e n t s  in lower  levels.  X o  a c t i v i t y  w a s  detected  in t h e  
CSF of h e a l t h y  controls.  W h e n  related t o  t h e  e x t e n t  of  CNS lesions arg inase  
levels  w e r e  t h e  h i g h e s t  i n  p a t i e n t s  w i t h  p r e d o m i n a n t  disorders  of  anter ior  
h o r n s  a n d  nuclei  r e v e a l i n g  clinical s i g n s  of  d i sease  (5.7 U/l), t h e y  w e r e  lower  
i n  p a t i e n t s  w i t h  combined lesions of anter ior  horns,  nuclear  a n d  conduct ing  
s t r u c t u r e s  (4.10 U/l) a n d  minimal (3.06 U/l) in p a t i e n t s  w i t h  prevalence  of 
p y r a m i d a l  s y m p t o m s .  I n  t h e  case of mal ignant  disease  progression w i t h  
r a p i d  general isat ion wi th in  a y e a r  t h e  arg inase  a c t i v i t y  w a s  t h e  h i g h e s t  
(7.02 U/l), i t  w a s  s o m e w h a t  lower  in s u b a c u t e  progression (6.07 U/l); i t  
p r o v e d  t h e  lowes t  in t h e  case of  benign progression a n d  s low deve lopment  
o f  t h e  process  (1.84 U/l). I t  should b e  noted  t h a t  in severa l  cases  t h e  a d ­
v a n c e d  s t a g e s  of A L S  cha rac t e r i zed  w i t h  severe  a n d  s p r e a d  a m y o t r o p h y  t h e  
a rg inase  a c t i v i t y  w a s  s igni f icant ly  d imin i shed .  

Biochomica l  a p p r o a c h  c a n  b e  u s e d  t o  i nves t i ga t e  t h e  obscu re  c o m m o n  
m e c h a n i s m s  of t h e  d e v e l o p m e n t  of  losions in  slow n e u r a l  i n fec t ions  caused  
b y  u n c o n v e n t i o n a l  v i r a l  a g e n t s ,  o r  ch ron i c  C N S  in fec t ions  of u n k n o w n  aet i ­

Discussion 
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o l o g y ;  t o  t h e  l a t t e r  be longs  A L S  i n  par t icular .  A s  k n o w n ,  a n  amino acid  
arginine h a s  a v i t a l  role f o r  t h e  a c t i v i t y  of  neurons  b e i n g  p r e s e n t  i n  f u n c ­
t i o n a l  p r o t e i n s  a n d  p a r t i c i p a t i n g  i n  t h e  f o r m a t i o n  of  a n u m b e r  of  biological ly  
a c t i v e  c o m p o u n d s ,  i n  p a r t i c u l a r  h i s tones .  I t  h a s  b e e n  e x p e r i m e n t a l l y  s h o w n  
t h a t  a rg in ine  def ic iency  a f f ec t s  l o c o m o t o r y  cells o f  t h e  s p i n a l  c o r d  (New-
b e r n e  et al., 1960);  d r a s t i c  r e d u c t i o n  i n  a rg in ine  c o n c e n t r a t i o n  w a s  a lso  n o t e d  
i n  biological  fluids of  p a t i e n t s  w i t h  A L S  ( K h o n d k a r i a n  et al., 1978). COSTS 
a rg inase  c o n c e n t r a t i o n  i s  a p p a r e n t l y  a l imi t ing  f a c t o r  d e t e r m i n i n g  a rg in ine  
levels  t a k i n g  i n t o  a c c o u n t  t h e  i n a b i l i t y  o f  t h e  l a t t e r  t o  p e n e t r a t e  t h r o u g h  
t h e  h a e m a t o e n c e p h a l i c  b a r r i e r  ( D a v t j a n ,  1968; Shuga le i  et al., 1977). T h a t  
i s  w h y  w e  a i m e d  a t  p r e s e n t  i nves t i ga t i ons  t o  fo l low t h e  k i n e t i c s  of  a r g i n a s e  
a c t i v i t y  i n  t h e  C N S  cells d u r i n g  e x p e r i m e n t a l  s c rap ie  i n f ec t i on  of  m i c e  a n d  
t o  c o m p a r e  i t  w i t h  t h e  d y n a m i c s  of t h e  a g e n t  a c c u m u l a t i o n  a n d  t h e  deve l ­
o p m e n t  of  u l t r amic roscop ic  changes .  T h e  l i t e r a t u r e  ava i l ab l e  d o e s  n o t  i n d i ­
c a t e  a n y  changes  i n  a rg inase  a c t i v i t y  i n  t h e  C N S  o f  a n i m a l s  i n f e c t e d  w i t h  
sc rap ie  o r  a n y  r e l a t e d  a g e n t s  i n d u c i n g  t r ansmiss ib l e  e n c e p h a l o p a t h y  of  m a n  
a n d  an ima l s .  

W e d e m o n s t r a t e d  clear  c u t  a l t e r a t i o n s  i n  a rg inase  a c t i v i t y  of  C N S  i n  m i c e  
fo l lowing  e x p e r i m e n t a l  i n fec t ion  w i t h  s r ap i e  d u r i n g  t h e  i n c u b a t i o n  p e r i o d .  
T h e  e n z y m e  a c i t i v i t y  first i nc reased  b e i n g  t h e  h i g h e s t  b y  m o n t h s  3 — 4 w i t h  
s u b s e q u e n t  decrease  b y  t h e  e n d  of  t h e  i n c u b a t i o n  pe r iod ,  i .e.  a t  m o n t h  6.  
I n t e r e s t i n g l y ,  t h e  d y n a m i c s  of m u l t i l a y e r  m e m b r a n e  a c c u m u l a t i o n  d e t e c t e d  
b y  u s  i n  C N S  cells co r r e l a t ed  (being a l i t t l e  a h e a d )  w i t h  t h e  k ine t i c s  of  
a rg inase  a c t i v i t y .  A t  t h e  s a m e  t i m e ,  t h e  d e v e l o p m e n t  of  status spongiosus, sy­
n a p t i c  d e g e n e r a t i o n  a n d  f o r m a t i o n  of five-layer m e m b r a n e s  co r r e l a t ed  w i t h  
t h e  inc reas ing  sc rap ie  a g e n t  t i t r e  i n  C N S  cells. C o m p a r a t i v e  ana lys i s  of  t h e  
k ine t i c s  of  a rg inase  a c t i v i t y ,  of  t h e  a c c u m u l a t i o n  of  s c rap ie  a g e n t  a n d  of  
t h e  express ion  of  u l t r amic roscop ic  c h a n g e s  f a v o u r s  t h e  a s s u m p t i o n  t h a t  t h e  
k ine t i c s  of  e n z y m e  a c t i v i t y  a s  wel l  a s  t h e  n u m b e r  of  m u l t i l a y e r  m e m b r a n e s  
ref lec ts  t h e  d y n a m i c s  of  n e u r o n a l  r e s p o n s e  t o  t h e  e f f ec t  of  t h e  i n f ec t i ous  
a g e n t .  I t  s eems  a p p a r e n t  t h a t  b y  m o n t h  5 t o  t h e  i n c u b a t i o n  p e r i o d  a s h i f t  
occu r r ed  i n  t h i s  r e a c t i o n  a s  m a n i f e s t e d  b y  dec reased  a rg inase  a c t i v i t y  a n d  
less m u l t i l a y e r  m e m b r a n e s  i n  t h e  p re sence  of  t h e  e l e v a t e d  t i t r e  of  s c rap ie  
a g e n t  b u t  m o r e  m a r k e d  d e v e l o p m e n t  of  status spongiosus, s y n a p t i c  d e g e n e r ­
a t i o n  a n d  g rowing  n u m b e r s  of  five-layer m e m b r a n e s .  T h e  u l t r a s t r u c t u r e  of  
t h e  l a t t e r  i s  v e r y  s imi la r  t o  t h a t  of g a p  j u n c t i o n s  (Alber t s  et al., 1987). T h e  
a p p e a r a n c e  of  t h e s e  j u n c t i o n s  i n  t h e  i n f e c t e d  b r a i n  n e u r o p i l  m a y  b e  r e g a r d e d  
a s  a n  a d a p t a t i o n  r e a c t i o n  a i m e d  a t  m a i n t a i n i n g  t h e  m e t a b o l i c  cell cooper ­
a t i o n ,  a d i so rde r  owing  t o  t h e  d e t e r i o r a t i o n  of  e lec t r ic  a n d  chemica l  con­
d u c t i v i t y  i n  i n j u r e d  synapses .  

T h e  i s sue  of  t h e  n a t u r e  a n d  or igin of  m u l t i l a y e r  m e m b r a n e s  a n d  t h e i r  
ro le  i n  cell p a t h o l o g y  i s  a n o t h e r  p o i n t .  B e c k  et al. (1982) e x a m i n e d  m u l t i ­
l a y e r  m e m b r a n e s  i n  t h e  b r a i n  of k u r u - i n f e c t e d  a p e s  i n  a precl inical  s t a g e  of  
t h e  disease .  W e  s h a r e  t h e  op in ion  of  B e c k  et al. (1982) t h a t  t h e  m e c h a n i s m  
o f  t h e  m e m b r a n e s '  a p p e a r a n c e  c a n  b e  r e l a t e d  t o  t h e  p rocess  of  t h e i r  " d a m ­
ming" '  d u e  t o  t h e  t r a n s p o r t  of  t h e  mic ro -  a n d  macromolecu le s  i n  case  o f  
t h e i r  excess ive  syn thes i s .  B e a r i n g  t h i s  i n  m i n d  o n e  m a y  sugges t  t h a t  a r g i n a s e  
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accumulat ion detec ted  in our  e x p e r i m e n t s  can b e  re la ted  also t o  d isorders  
i n  axoplasmic  How and m e m b r a n e  permeabi l i ty .  

W h i l e  d iscus8Íng t h e  poss ib le  role of  arg inase  in t h e  pathogenesis  of  scrapie  
w e  should  t a k e  i n t o  account  t h e  opinion of  some inves t iga tor s  t h a t  t h e  
m a j o r  f u n c t i o n  of a rg inase  is  t o  regu la te  histone synthes i s  ( D a v t j a n .  1908). 
I t  h a s  b e e n  a s s u m e d  t h a t  t h e  disordered h i s tone  acety lat ion is  one of e a r l y  
mani fes ta t ions  of  scrapie  infect ion (Caspary  and Sewell, 1968). A s  k n o w n  
some biogenic po lyamines  a r e  f o r m e d  d u r i n g  arginine d e c a r b o x y l a t i o n  ( W h i t e  
et al., 1981). O f  interes t  i s  t h e  f inding t h a t  in experimental ly-induced scrapie  
infect ion t h e  concentration of po lyamines  (spermine a n d  spermidine) in t h e  
CNS of  animals  decreased a t  e a r l y  s t a g e s  of  incubat ion  a n d  rose  b y  t h e  
t i m e  of  clinical mani fes ta t ion  of  t h e  disease  w i t h  s u b s e q u e n t  decrease (Giorgi 
ft al., 1972). A certain  correlation be tween  t h e  kinetics  of  a rg inase  a c t i v i t y  
a n d  spermine  a n d  sperm i n ide levels  in CXS w a s  f o u n d  in scrapie-infected mice. 
T h e r e  h a v e  been  a n u m b e r  o f  r e p o r t s  on t h e  kinetics  of  a l terat ions  i n  ac ­
t i v i t y  o f  c e r t a i n  e n z y m e s  i n  t h e  course  of slow in fec t ions  i n  m a n  a n d  a n i m a l s  
caused  b y  n o n c o n v e n t i o n a l  v i ra l  a g e n t s :  o x i d a t i o n - r e d u c t i o n  e n z y m e s ,  g ly -
cosil hydro lases ,  d e p o s p h o r y l a t i n g  e n z y m e s ,  ace ty lchol ines te rase ,  ac id  p h o s ­
p h a t a s e .  m o n o a m i n o o x i d a s e ,  g l u t a m a t e  deca rboxy la se ,  adeny la tecyc lase ,  e t c .  
( R o b i n s o n ,  1969; Millson a n d  Boun t i f f ,  1973; H u n t e r  a n d  Millson, 1973: 
F e d e r i c o  cl al., 1980; Mackenzie ,  1984; Igba l  et al., 1985: R a s e n i c k  et al., 
1986). H o w e v e r ,  i t  is  d i f f i cu l t  t o  e v a l u a t e  t h e  ro le  of  a l t e r a t i o n s  i n  t h e  e n ­
z y m a t i c  a c t i v i t y  f o r  p a t h o g e n e s i s  s ince t h e  p r i m a r y  c h a r a c t e r  of t h e s e  a l t e r ­
a t i o n s  Ims n o t  b e e n  p r o v e d .  A l t e r a t i o n s  i n  a rg inase  a c t i v i t y  i n  C N S  cells i n  
e x p e r i m e n t a l l y - i n d u c e d  scrap ie - infec t ion  c a n  b e  r e g a r d e d  a s  p r i m a r y ,  a s  t h e  
a u g m e n t e d  e n z y m a t i c  a c t i v i t y  proceeds  t h e  h i g h e s t  r a t e  of  a g e n t  a c c u m u ­
l a t ion  a n d  t h e  d e v e l o p m e n t  of  m a j o r  d e g e n e r a t i v e  u l t r amic roscop ic  lesions. 

O u r  second  t a s k  w a s  t o  c o m p a r e  t h e  d a t a  o n  t h e  k ine t i c s  of a rg inase  
a c t i v i t y  in  t h e  cour se  o f  e x p e r i m e n t a l  s c rap ie  a n d  i n  A L S .  W e  h a v e  s h o w n  
t h a t  i n  b o t h  cases  t h e  e n z y m a t i c  a c t i v i t y  w a s  s igni f icant ly  inc reased  ( 3 - 5 -
fo ld) .  T h e  d y n a m i c s  o f  a l t e r a t i o n s  in  a rg inase  a c t i v i t y  i n  p a t i e n t s  w i t h  A L S  
r e q u i r e s  f u r t h e r  s tud i e s .  H o w e v e r ,  t h e  p i c t u r e  o b s e r v e d  h e r e  w a s  s imi lar  t o  
t h a t  desc r ibed  b y  o t h e r s .  Of  i n t e r e s t  is t o  n o t e  t h a t  i n  case  of  C reu t z f e ld t -
J a c o b  d isease  the; c u r v e  d e p i c t i n g  t h e  a c t i v i t y  of neuron-speci f ic  eno lase  i n  
C S F  of  a p a t i e n t  p r o v e d  s imi la r  t o  t h a t  showing  t h e  k ine t i c s  of a rg inase  
a c t i v i t y  i n  sc rap ie  ( W a k a y a m a  et </!.. 1987). 

T h u s ,  o u r  r e su l t s  h a v e  demonst rátoř i  clear-cut a l terat ions  in t h e  arg inase  
a c t i v i t y  in CNS of scrapie-infected mice a n d  a high level of arg inase  a c t i v i t y  
in t h e  CSF of p a t i e n t s  w i t h  A L S .  T h i s  f inding  s u g g e s t s  t h a t  changes  in a r g i n a s e  
a c t i v i t y  m a y  contr ibute  t o  t h e  d e v e l o p m e n t  of  b o t h  diseases  indicat ing a 
certain s imi lar i ty  of  t h e i r  pathogenes i s  a t  least  in biochemical t e r m s .  
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