
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 parallel 
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 t issues in clinical and experimental 
medicine. 
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CELL-FREE SYSTEM 
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Interferon is an inducible protein with high antiviral activity (> 109 inhibitory units /rag 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 ceil-free systems 
of protein synthesis are used for translation 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 ~g/ml)  can be translated in the pres-  
ence of ribosomal RNA, so that total preparations can be used. Treatment with micrococcal 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 cell-free 
system from rabbit reticulooyte lysate and in tissue culture cells. 
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Fig. i. Incorporation of leucine- 
3}1 into acid-insoluble material 
after addition of RNA from L-929 
cells, treated (I) 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(1).poly(C); 
on right - radioactivity in cpm.102 . 

TABLE 1. Spec ies -Spec i f i c i ty  of  In te r fe ron  
Synthes ized in a C e l l - F r e e  Sys tem 

Antiserum against  interferon titer, 
Cells mouse interferon units/0.t ml 

L-929 I 800 
L-929 ~ < lOg 
CEF -- <100 

Legend.  In te r fe ron  act ivi ty  de te rmined  by 
t i t ra t ion  on L-929  and CEF cel ls  re la t ive  to 
CPA with VEE vi rus  in the absence  and p r e s -  
ence of a n t i s e r u m  agains t  mouse  inteferon.  

EXPERIMENTAL M E T H O D  

RIgA containing in te r fe ron  mRNA was isolated f rom ce i l s  of  continuous line L-929 5 h a f te r  induction 
with poly(I).poly(C) in the p r e s ence  of cycloheximide,  as desc r ibed  by the wr i t e r s  p rev ious ly  [1]. Pa r a l l e l  
p r e p a r a t i o n s  of  control  RNA were  obtained f rom untreated ce i l s .  The cei ls  were  d is in tegra ted  in hypotonic 
buffer  (20 mM Tr is -HC1,  pH 7.6, 10 mM NaC1, 1 mM EDTA, 1.5 mM Mg acetate)  with 0.1% Tr i ton  X-100. 
The nuclei  were  r e m oved  by centr i fugat ion.  RNA was isola ted with a m ix tu r e  of  phenol and ch lo ro fo rm (1 : 1) 
sa tu ra ted  with STE buffer  (130 mM NaC1, 100 mM Tr i s -HC1,  pH 9.0, 1 mM EDTA) in the p r e s e n c e  of 1% 
sodium dodecylsulfa te .  To r e m o v e  poss ib le  double-hel ica l  RNA p resen t  as  impur i t i e s ,  prec ip i ta t ion  with 
2 M ammonium aceta te  was used .  The RIgA res idue  was washed twice or  th ree  t imes  with 70% ethanol.  The 
c e U - f r e e  s y s t e m  was obtained f rom rabbi t  re t iculocyte  lysa te  as  desc r ibed  p rev ious ly  [3] with some  modi f i -  
ca t ions .  Anemia  was induced in rabb i t s  by bleeding four  t i m e s  (10-15 m l / k g  body weight). Blood was col lected 
24 h a f t e r  the l a s t  bleeding f rom an a u r i c u l a r  vein and a re t icu locyte  lysa te  was p r e p a r e d .  The lyt ic solution 
contained 50 pM heroin and 2 mlVi di thiothrei tol .  The reac t ion  mix tu r e  contained: 100-120 mM potass ium 
ace ta te  s 0.5 mM m a g n e s i u m  aceta te ,  I mM dithinthrei tel ,  2 mM ATP;  0.2 mM GTP,  15 mM crea t ine  phosphate,  
100 #M each of  19 amino ac ids ,  200 ttM spermid ine ,  and 60% re t ieu locyte  Iysa te .  P ro te in  synthes is  was 
de te rmined  f rom the incorpora t ion  of leucine-~H (60 C i / m m o l e )  o r  leucine-14C (380 m C i / m m o l e )  in the ac id-  
insoluble  m a t e r i a l .  Creat ine  phosphokinase (50 t t g / m l )  was added immedia te ly  a f t e r  l y s i s  of  the re t i cu locy tes .  
T r e a t m e n t  with m i c r o c o c c a l  nuc lease  was c a r r i e d  out in the p r e sence  of C a ++. The reac t ion  was stopped by 
addition of EGTA to a concent ra t ion  of  2 raM. RNA prepa ra t ions  f rom mouse  ce l l s  were  added to the sy s t em 
in concent ra t ions  of between 0.1 and 0.5 m g / m l .  
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TABLE 2. T rans l a t ion  of In t e r f e ron  raRNA in 
Cell  Cul tures  

Interferon titer, 
tmits/ml 

Conditions of treatment of cells L-929 CEF 

Medium No. 199 with DEAE-dextran 8 4 
Medium No. 199 with amphotericin B 2 8 
0,5 M NaCI 8 2 
PBS with CaClp 4 8 

Chick  f ib rob las t s  and L-929 t ransp lan tab le  mouse  ce l l s  were  used for  t r ans la t ion  of in te r fe ron  raRNA 
in cel l  cu l ture .  RNA was diluted to a concentra t ion  of 30-50 p g / m l  in the following solutions: in med iu m No. 
199 containing 100-200 /~g / ra l  of  DEAE-dex t r an  o r  2 / ~ g / r a l  amphote r ic in  B; 0.5 MNaC1 and PBS buffer  con-  
raining 30 ram CaC12. 

Befo re  addition of RNA the ce l l s  were  t r e a t e d  for  2 h at  37~C with act inoraycin D (1-2 # g / r a l ) .  RNA was 
added to the cel l  r aonolayer  in penicil l in f lasks  in a dose of 0.2 ral; adsorpt ion  continued for  20-60 rain.  Af t e r  
incubation for  5 h at 37~ in te r fe ron  was de te rmined  in the cul ture  med ium.  

In te r fe ron  synthes ized  in the c e l l - f r e e  s y s t e m  was t i t r a t ed  by a ra icroraethod on plas t ic  s labs  [7], whereas  
in te r fe ron  synthes ized  in cel l  cu l tu res  was t i t r a t ed  in penicil l in f l asks  by de te rmina t ion  of its cytopathic act ion 
(CPA) on L-929 ce l l s  with Venezuelan equine encephal i t is  (VEE) v i rus .  The in te r fe ron  was incubated with 
an t i s e rum against  mouse  in te r fe ron  (100 units) at 20~ for  30 rain.  Highly pur i f ied an t i - i n t e r f e ron  s e r u m  was 
gene rous ly  provided by Dr .  G. J .  Galasso  (USA). 

EXPERIMENTAL RESULTS 

Messenger RNA from mouse cells treated with poly(1).poly(C) interferon inducer stimulated incorpora- 
tion of labeled amino acids into the acid-soluble fraction in lysates of rabbit reticuloeytes treated with raiero- 
coeeal nuclease, which increased over the concentration range of RNA from 0.I to 0.4 rag/ral and then fell 
sharply (Fig. I). 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 concent ra t ion  of  0.4 m g / r a l  the g r e a t e s t  incorpora t ion  of labeled  amino acids and m a x i m a l  synthe-  
s i s  of  in te r fe ron  were  observed ,  the l a t t e r  amount  to 100 u n i t s / 0 . 1  ral of 50 u n i t s / r a l / ~ g  RNA added to the 
sys t em.  In h igher  RNA concent ra t ions  both the incorpora t ion  of rad ioac t ive  p r e c u r s o r s  and the in te r fe ron  
content  fell  sharp ly .  This  r e s u l t  can evidently be explained by the inhibi tory action of r i b o s o m a l  RNA on the 
t r ans la t ion  s y s t e m  when total  p r epa ra t i ons  of RNA were  used in high concentra t ions ,  as has been shown in 
the case  of  globin synthes is  in re t icu locy te  lysa te  [6]. Af te r  addition of  control  RNAs (from noninduced cel ls)  
to the s y s t e m  no mouse  in te r fe ron  was found in the t r ans la t ion  product .  

To de te rmine  the s p e c i e s - s p e c i f i c i t y  of in te r fe ron  synthes ized  in the c e l l - f r e e  sys tera  i ts  act ivi ty was 
de te rmined  on homologous L-929 mouse  ce l l s  in the p r e s e n c e  of an t i s e rum against  mouse  in te r fe ron  and on 
he tero logous  ce l l s  (chick embryonic  f ib rob las t s  - CEF) .  I t  follows f rom Table  1 that  the  synthes ized  i n t e r -  
fe ron  p o s s e s s e d  ant iv i ra l  act ivi ty only on mouse  ce l l s  (800 u n i t s / m l ) .  Act iv i ty  of the in te r fe ron  on mouse  
ce l l s  was neu t ra l i zed  by 100 units of an t i - i n t e r f e ron  s e r u m .  The product  obtained in re t icu locy te  l y sa t e s  in 
r e s p o n s e  to inject ion of RNA f rom cel l s  induced with poly(D-poly(C) thus had the p r o p e r t i e s  of  mouse  i n t e r -  
f e ron .  

In para l l e l  expe r imen t s  the s a m e  RNA p repa ra t i ons  (30-50 p g / m l )  were  t r ans l a t ed  in L-929 and CEF  
cu l tu res  in the p r e s e n c e  of subs tances  increas ing  the pe rmeab i l i t y  of the ce l l s  and adsorpt ion of RNA on them.  
It  will be c l e a r  f r o m  Tab le  2 that  t i t e r s  of  in te r fe ron  t r a n s l a t e d  in the ce l l s  were  low: 2-8 u n i t s / r a l .  The 
ef f ic iency of t r ans la t ion  in the cel l  cu l tures  pe r  r a i c r o g r a m  RNA was  on ave rage  only one-hundredth  of that  
in the c e l l - f r e e  s y s t e m  (2-8 u n i t s / r a l / / z g  RNA). This  was due to poor  pene t ra t ion  of RNA into the ce l l s  and 
to the act ion of nuc leases  on them.  The eff ic iency of t r ans la t ion  of in te r fe ron  mRNA in re t icu locyte  l y sa t e s  
was 40% of the m o s t  ac t ive  sys t em:  oocytes  of  the f rog  Xenopus laev is  [4]. Now that  biological ly ac t ive  i n t e r -  
feron can be obtained in a c e l l - f r e e  s y s t e m  f rom rabbi t  r e t i cu locy te  lysa te ,  it is poss ib le  to study the as-yet  
unexplained m e c h a n i s m  which regu la tes  the product ion and act ion of in te r fe ron .  
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EFFECT OF ACETYLCHOLINE 

MICROSOMES FROM RATS OF 
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The p roces s  of aging is cha rac t e r i zed  by l imitat ion of the functional capaci ty of var ious organs and 
t i s sues ,  including the brain [8]. T h e r e  is r eason  to suppose that an important  ro le  in the or igin of these  dis-  
tu rbances  is played by the energy  deficiency which develops with age. 

To study the metabol ic  mechan i sms  of age changes in the brain,  an impor tant  contribution could be made  
by an examination of  the s ta te  of t r anspo r t  Na, K-ATPase  in old age and changes in i ts activity under the influ- 
ence of acetylcholine (ACh). It has been shown that ACh inhibits Na ,K-ATPase  in brain ra i c rosomes  [3] and 
synaptosoraes [2, 4], and thus helps to regula te  exci tat ion p r o c e s s e s  in the neuron.  T h e r e  have been isolated 
studies of brain A T P a s e  act ivi ty in the late stages of  ontogeny [5-7], but these were  conducted on the whole 
bra in  without different iat ion of its pa r t s .  The resu l t s  of these  investigations have proved cont~adictery.  

The  object  of this  investigation was to de te rmine  Na ,K-ATPase  act ivi ty in mic roso raes  of  the ce reb ra l  
c o r t e x  and the effect  of  ACh on i t  in animals  of  d i f ferent  ages .  

E X P E R I M E N T A L  M E T H O D  

E xper iments  were  c a r r i e d  out on noninbred albino r a t s  aged 6-7 months {mature) and 25-26 months 
(old). The an i raa l swere  decapitated,  the brain was r emoved  as quickly as possible ,  and the co r t ex  was sepa-  
r a t ed  f rom the white m a t t e r  of the hemispheres .  Cor t ica l  t i s sue  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 pest le .  Microsomes  were 
obtained by different ial  centr i fugat ion (40,000g, 1 h) of the supernatant  obtained af te r  removal  of nuclei  and 
ra i tochondria .  The f rac t ion thus isolated was resuspended in isolation medium and used af te r  a single f reezing 
and thawing. 

Total  A T P a s e  activity was de te rmined  in medium (final volume 2 ral) containing (in raM): NaC1 100, 
KC1 20, ATP-Na  2 2, MgC12 2, and 150-170 ~g microsoraa l  protein o r  250-300/~g protein of horaogenate. Mg- 
A T P a s e  activity was de te rmined  in an identical  solution in the p re sence  of strophanthin K (0.1 raM). Expe r i -  
mental  samples  contained ACh in a concentra t ion of 6 raM. The reac t ion  (15 rain, 37~C) was s ta r ted  by addition 
of the subs t ra te .  It was stepped by the addition of an equal volume of cold 10% TCA. Inorganic phosphorus 
was de te rmined  in the supernatant  [11]. P ro te in  was de termined  by Lowry ' s  method [12], a f te r  p re l iminary  
des t ruct ion  of the m e m b r a n e  with 2% sodium deoxycholate.  

Na ,K-ATPase  activity was calculated as the di f ference between total and Mg-ATPase  activity.  
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