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Bi la te ra l  ext i rpat ion of the supe r io r  c e rv i ca l  sympathet ic  ganglia during the f i r s t  months of 
l ife in young r a t s  caused re ta rda t ion  in growth by 40-60 %. Division of pregangl ionic  s y m p a -  
thetic f ibe r s  and mock  opera t ions  produced no significant changes .  Normal  growth and de-  
velopment  of the skeleton w e r e  d is turbed inthe gangl ionectomized ra ts :  the zone of growth of 
the p rox ima l  end of the t ibia in the gangl ionectomized an imals  was much n a r r o w e r  than in the 
intact  cont ro ls  and delay in the sp read  of secondary  cen t e r s  of oss i f icat ion was observed.  
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Bi la te ra l  ext i rpat ion of the supe r io r  c e rv i ca l  sympathet ic  ganglia (SCSG) in  r a t s  aged 5-7 days  causes  
re ta rda t ion  in growth, s p a r s e n e s s  of the ha i r ,  and delay in the acquisi t ion of sight [14]. A s i m i l a r  p ic ture  
has  been observed  [5, 6] a f te r  uni la tera l  as well  as a f t e r  b i l a te ra l  ext irpat ion of SCSG. 

The object  of this invest igat ion was to study the effect  of gangl ionectomy over  a long per iod  of t ime  
and to d i scover  a t  what age the r emova l  of SCSG has the g r e a t e s t  effect on growth. By his tological  inves t i -  
gation of skele ta l  development  a c l o s e r  approach can be made to the understanding of the neurohormonal  
mechan i sm of delayed growth in ganglionectomized animals .  

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

Extirpat ion of SCSG was c a r r i e d  out on the r ight  side or  b i l a te ra l ly  under  e ther  anes thes ia .  O b s e r v a -  
tions on the change in weight until the age of 5-8 months w e r e  made on 17 control  rats ' ,  on 16 ra t s  under -  
going r ight -s ided  ganglionectomy during the f i r s t  days of life, and a lso  on 29 control  r a t s  and 18 r a t s  unde r -  
going the b i la te ra l  operat ion.  A mock  operat ion was p e r f o r m e d  on six young ra t s  and decent ra l iza t ion  of 
SCSG was c a r r i e d  out on 23 r a t s  of different  ages  by division of the preganglionie f ibers .  Observa t ions  a lso  
w e r e  made on ra t s  on which the operat ion was p e r f o r m e d  at a l a t e r  age. Attention was d i rec ted  toward the 
nutri t ion of the intact and gangl ionectomized ra t s .  Since sex- l inked d i f fe rences  in r a t e s  of growth exist  [17], 
it must  be emphasized  that the informat ion given in this pape r  was obtained pure ly  on ma le  ra t s .  Stat is t ical  
analys is  of the r e su l t s  was c a r r i e d  out by compute r .  

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

Retardat ion in growth a f t e r  uni la tera l  ext i rpat ion of SCSG was observed  mainly  when the operat ion was 
p e r f o r m e d  on the f i r s t  o r  second day of life, and a f t e r  b i l a t e ra l  ext irpat ion during the f i r s t  month of life. 
The weight of the r a t s  undergoing the 'opera t ion  was 40=60% less  than that of intact  r a t s  (Fig. 1). The g r e a t -  
est  re ta rda t ion  was obse rved  in the f i r s t  month of life, when the r a t e  of growth in the intact  an imals  was 
pa r t i cu la r ly  high [10]. Start ing with the second month, the mean gain in weight of the gangl ionectomized 
r a t s  reached the intact level ,  but the sharp  d e c r e a s e  in the r a t e  of growth in the f i r s t  month of l ife meant  
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Fig. 1. Effect  of ext i rpat ion of SCSG, c a r r i e d  out at 
an ear ly  age, on weight and growth of r a t s  in postnatal  
ontogeny. Unshaded columns  - w e i g h t  of intact  ra t s ,  
shaded co lumns  - w e i g h t  of gangl ionectomized ra t s .  
I, II) Effect  of r igh t - s ided  ext i rpat ion of SCSG c a r r i e d  
during f i r s t  two days  of l ife on weight and growth r e -  
spect ive ly  of r a t s  (intact r a t  shown above on photo-  
graphs ,  gangl ionectomized r a t  below - at  age of 1 month); 
III, IV) effect  of b i l a te ra l  ext i rpat ion of SCSG c a r r i e d  out 
dur ing f i r s t  f ive days  of l ife on weight and growth r e s p e c -  
t ively of r a t s  (top an imal  in photograph is intact,  bottom 
animal  is gangl ionectomized r a t  at age of 11 days  (a), 
20 days  (b), and 2 months (c). Absc i s sa ,  age (in days);  
ordinate ,  weight (in g). 

Fig. 2. Effec t  of ext i rpa t ion  of SCSG on skele ta l  growth and d i f f e r -  
entiation in rats% A) Epiphyseal  zone of growth of p rox ima l  end of 
t ibia in intact  (left) r a t  and ra t  undergoing b i la tera l  gangl ionectomy 
at  age of three  days (right) (Heidenhain's azan,  160 x); B) secondary  
cen te r  of oss i f ica t ion  of third m e t a c a r p a l  bone outlined in intact  (left) 
and gangl ionectomized (right) r a t  (al izarin red  S; 15 x). Age of r a t s  
11 days.  
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that growth of the experimental  ra t s  still  remained behind the control .  S imi lar  resu l t s  were  obtained in 
Arshavski i ' s  l abora tory  [3] when young ra t s  were  t r ea ted  with resper ine .  

Division of the preganglionic f ibers  of SCSG in the ra t s  o r  mock operat ions produced no significant 
changes in the i r  growth. 

The pi tui tary and thyroid glands, for  which SCSG is the source  of the sympathetic innervation [8, 9], 
play an important  ro le  in the regulation of growth. P i tu i ta ry  somatotropic hormone  has a specific effect  on 
growth of epiphyseal car t i lages ,  responsible  for  growth of the bones, whereas  thyroxine ensures  the neces -  
sa ry  level  of metabol ism for  intensive growth, differentiat ion of the skeleton, normal  growth, and d i f feren-  
tiation of the pi tui tary acidophils,  which produce somatotropic hormone  [2, 4, 7, 18]. In the embryonic pe-  
riod of ra ts ,  growth is dependent on the somatotropic function of the pi tui tary [13]. Histological  invest iga-  
tion of the epiphyseal ca r t i l age  at the proximal  end of the tibia in intact and ganglionectomized ra ts  showed 
that the epiphyseal zone of growth in the la t te r  was much na r rower  than normal  and the car t i l age  cel ls  of 
the disc were  sma l l e r  (Fig. 2A). As in thryoidectomized animals [11], e i ther  delay in the appearance of the 
secondary cen te r  of ossif icat ion for  the third metacarpa l  bone or  delay in its spread was observed in ra ts  
af ter  removal  of the SCSG (Fig. 2B). The baldness of the head and trunk along the spine observed in the 
ganglionectomized ra t s  is another  feature  ref lect ing thyroid hypofunction [4]. The resu l t s  demons t ra te  the 
important  ro le  of SCSG in the neurohormonal  regulation of growth. 
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