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An autoradiographic  analys is  was made of the dynamics  of synthesis  of nuc lear  and cy toplasmic  
RNA by sympathe t i c  neurons  of  p re sen i l e  mice  subjected to pa r t i a l  desympath iza t ion  during the 
f i r s t  days af ter  bir th by injection of guanethidine. Neurons  f rom a population with a sharp ly  r e -  
duced num ber  of cel ls  have lower r a t e s  of migra t ion  of newly synthesized RNA f rom nucleus into 
cy top lasm than in the cor responding  age control .  Neurons  of par t i a l ly  desympathized  animals  
of infantile,  juvenile ,  and p re sen i l e  ages a re  no l a r g e r  than the cel l  bodies of control  mice .  
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E l e c t r o n - m i c r o s c o p i e  analys is  of  the p e r i k a r y a  of sympathe t ic  neurons  f rom mice  af ter  pa r t i a l  immuno-  
sympa thec tomy  has  shown that  if the ne rve  cel ls  r e m a i n  for  a long t ime  in a population with a g rea t ly  reduced 
number  of cel ls  u l t r a s t r u c t u r a l  changes take place,  in pa r t i cu la r ,  inthe appara tus  of prote in  synthes is  [4]. 

This pape r  d e s c r i b e s  a compara t ive  au toradiographic  analysis  of the dynamics  of synthesis  of nuclear  
and cy top lasmic  RNA by sympa the t i c  neurons  of p re sen i l e  mice  undergoing chemica l  desympathiza t ion  and the 
appropr ia te  cont ro ls .  The d imens ions  of the ne rve  cell  bodies in sympathe t ic  ganglia of animals  of different  
ages were  studied at the s a m e  t ime.  

E X P E R I M E N T A L  METHOD 

Hybrid CBA • C57BL/6 mice  aged 12 months ,  cor responding  to the initial s tages  of  the per iod of marked  
seni le  changes [1], were  used.  Desympathiza t ion  was produced by injection of guanethidine (Isobarin,  Pliva, 
Zagreb ,  Yugoslavia) into mice  of the expe r imen ta l  group f rom the 1st through the 14th days af ter  birth in a 
daily dose of 15 m g / kg .  This  s e r i e s  of injections caused death of 70-80% of neurons  in the sympathe t ic  ganglia.  
Star t ing f r o m  the age of 1 month, the expe r imen ta l  an imals  differed only a lit t le in the i r  r a t e  of development  
f r o m  the controls .  For  instance,  the weight of the control  m ice  and of animals  rec iev ing  guanethidine was 
13~-1 and 1 5 " 1  g at the age of 1 month, 25~1 and 25~-1 g at 6 months,  and 37~2 and 4 0 " 1  g at 12 months.  

W h e n  the miee  of the control  and exper imen ta l  groups reached  the age of 12 months they were  given a sub- 
cutaneous injection of [3H]uridiae in a dose of 2 # C i / g  (specific act ivi ty 40 Ci /mmole ) .  The animals  were  
killed 3, 6, 12, and 24 h af ter  the injection of the labeled p r e c u r s o r .  The supe r io r  ce rv ica l  sympathe t ic  gang- 
l ia were  fixed in Carnoy ' s  fluid and embedded in paraff in  wax. Sections 7 # thick were  covered with type M 
nuc lear  emuls ion and exposed for  1 month. The autoradiographs  were  analyzed visual ly  by counting the number  
of  gra ins  of  s i l ve r  s e p a r a t e l y  above the nucleus and cy top lasm of the p e r i k a r y a  of 100 neurons  f rom each ani-  
mal .  At each t ime  point ganglia  f r o m  th ree  or  four mice  were  investigated.  Depending on the intensity of the 
background, the r e su l t s  were  co r r ec t ed  s epa ra t e ly  for  each sect ion by allowing for  d i f fe rences  in the a r ea s  of 
c r o s s  sect ion of the nucleus and cy top lasm in the plane of the section.  Curves  of d i sappearance  of the label 
f r o m  the nucleus and its accumulat ion in the cy top lasm were  plotted f rom the r e su l t s  of the count. Analysis  
of the c h a r a c t e r  of the curves  ref lec t ing  the dynamics  of  labeled RNA in the cell  o v e r c o m e s  some of the diffi-  
cul t ies  assoc ia ted  with the functional a s s e s s m e n t  of r e su l t s  obtained by autoradiography [2]. 
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Fig. 1. Changes in intensity of labeling of nucleus (A and B) 
and cy toplasm (C and D) of sympathe t ic  neurons  of normal ly  
developing mice  (A and C) and mice  rece iv ing  guanethidine 
(B and D) at dif ferent  t imes  af ter  injection of isotope.  Ab- 
s c i s sa ,  t ime af ter  injection of [3H]uridiae (in h); ordinate ,  in- 
tens i ty  of labeling (mean number  of gra ins  of s i lve r  above 
nucleus or  cytoplasm) with 99% confidence interval .  Each 
point is r e su l t  for one animal.  
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Distr ibution of volume of p e r i k a r y a  of sympathe t ic  
neurons  of control  (A, B, C) mice  and mice  rece iv ing  guan-  
ethidine (D, E, F) aged 1 month (A, D), 6 months (B, E), and 
12 months (C, F). Absc issa ,  volume of bodies of neurons (in 
conventional units); ordinate ,  number  of p e r i k a r y a  (in %). 

Consider ing the poss ibi l i ty  of development  of compensa to ry  changes in the neurons in a population con- 
taining a reduced number  of cells [3, 4], a spec ia l  study was made of the dis tr ibut ion of sympathe t ic  nerve  
cel ls  of the control  and exper imen ta l  mice  based on the s ize of the pe r ika rya .  These  were  approximated by 
el l ipsoids  of ro ta t ion  [5]. The volume was calculated by the fo rmula  V = (7r/6) AB 2, whereA is the ma] or  and 
B the minor  d i am e t e r  of c ro s s  sect ion of the pe r ika ryon  measu red  by means  of a s c r e w - o p e r a t e d  ocular  m i -  
c r o m e t e r .  The d imensions  of the bodies of the neurons  were  de te rmined  for the super io r  ce rv ica l  sympathe t ic  
ganglia of mice  aged 1, 6, and 12 months.  

E X P E R I M E N T A L  R E S U L T S  

Curves  showing the change in intensity of label  above the nucleus (A and B) and cy toplasm (C and D) of 
neurons  of the super io r  ce rv ica l  ganglion of control  (A and C) and exper imenta l  (B and D) mice  aged 12 
months are  given in Fig. 1. The course  of the curves  of d i sappearance  of label in nucleus and its accumula-  
tion in the cy toplasm was,  in pr inciple ,  s i m i l a r  in type of neurons  of the control  and exper imen ta l  animals .  
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The intensi ty of label  above the nucleus,  having reached  a m a x i m u m  after  3 h, dec rea sed  with the fur ther  p a s -  
sage of t ime  af ter  injection of [3H]uridine. As the level  of the labeled nucleus fell, accumulat ion of the label  
was obse rved  above the cy toplasm.  Meanwhile, dis t inct  d i f fe rences  a re  evident between the curves .  For  in- 
s tance,  the level  of label  above the nuclei of the control  neurons  (Fig. 1A) f lat tens on a plateau as ea r ly  as 
6 h a f te r  injection of [3H]uridine, whereas  in the expe r imen ta l  animals  (Fig. 1B) this does not happen until 12 
h. A fu r the r  r i s e  in the intensi ty of  labeling of the cy top lasm in the control  neurons  was obse rved  6 h af ter  
injection of  [3H]uridine (Fig. 1C) and in neurons  of  the expe r imen ta l  animals  af ter  12 h (Fig. 1D). These dif-  
f e r e n c e s  in the  dynamics  of ur idine labeling of nucleus and cy top lasm indicate that  sympathe t ic  neurons f rom 
supe r io r  ce rv i ca l  ganglia of mice  aged 12 months ,  containing a reduced number  of cel ls ,  differ  f rom the c o r -  
responding neurons  of no rma l ly  developing animals  of the s ame  age by their  lower r a t e  of migra t ion  of newly 
synthes ized  RNA f rom nucleus into cytoplasm.  No definite conclusion can be drawn f rom these data r e g a r d -  
ing the amount of RNA t r anspor t ed  f r o m  nucleus into cy top la sm of the neurons  of  the exper imenta l  and control  
mice .  However ,  it should be noted that  the m a x i m u m  of cy top lasmic  labeling of neurons of mice  rece iv ing  
guanethidine (the 12-h point in Fig. 1D) is s ta t i s t i ca l ly  s ignif icant ly higher  than the m a x i m u m  of the f i r s t  peak 
of intensi ty of  labeling above the cy tpo lasm of the control  neurons  (6-h point in Fig. 1C). A r a the r  higher in- 
t ens i ty  of labeling of the nuclei also was obse rved  in the cel ls  of the expe r imen ta l  mice  3 h af ter  injection of 
the isotope (P-< 0.05). Taken as a whole, these  r e su l t s  suggest  that r a t h e r  m o r e  RNA incorpora t ing  [3H]uri- 
dine was synthes ized  in the neurons  of  the expe r imen ta l  mice .  Meanwhile, the higher  intensity of nuclear  la -  
beling of  neurons f rom populations with a reduced number  of cel ls  can be explained by the lower ra te  of  evac -  
uation and, consequently,  by re tent ion of the labeled RNA in the nuclei.  The poss ibi l i ty  l ikewise cannot be 
ruled out that  d i f fe rences  in the absolute values  of the level  of nuclear  and cy top lasmic  labeling of neurons  
f rom the control  and expe r imen ta l  populations at the s ame  t ime  points depend on d i f fe rences  in the s ize of 
the pool of labeled p r e c u r s o r  at the momen t  of synthes is  or  in the eff ic iency of se l f - absorp t ion  of fl pa r t i c les  
by the m a t e r i a l  of the cel ls  compared .  

The r e su l t s  of analysis  of t h e  dis t r ibut ion of neurons f rom the supe r io r  ce rv ica l  sympathe t ic  ganglia of 
the control  mice  and mice  rece iv ing  guanethidine, at di f ferent  ages,  by the s ize  of the i r  per ikarya" are  given 
in Fig. 2. Clear ly  the dis t r ibut ion of the sympathe t i c  neurons with r e spec t  to this c r i t e r ion  was v i r tua l ly  the 
s ame  for the control  and expe r imen ta l  animals  aged 12 months (Fig. 2C, F), whereas  for the exper imenta l  
mice  aged 1 and 6 months (Fig. 2D, E) the re  was a higher propor t ion  of re la t ive ly  smal l  neurons compared  
with the cor responding  age control  (Fig. 2A, B). This las t  fact is evidence tha t the  p r o c e s s e s  of individual devel -  
opment  of the sympathe t ic  neurons  of the control  mice  and mice  rece iv ing  guanethidine in fact differ  in c e r -  
tain deta i ls .  Unlike neurons f rom mice  rece iv ing  injections of antibodies against  nerve  growth fac tor  [6], 
neurons  surviving in the sympathe t i c  ganglia  af ter  a course  of guanethidine injections do not inc rease  the s ize 
of  the i r  p e r i k a r y a  in the infantile and juvenile pe r iods .  Meanwhile, af ter  both methods of par t i a l  desympa th i -  
zation, neurons  r emain ing  viable in the sympathe t i c  ganglia of adult and presen i le  mice  [1] exhibit specia l  
f ea tu res  in the s ta te  of the i r  prote in  synthes iz ing appara tus .  
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