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Invest igat ions  of the s u p e r i o r  cerv ica l  sympathet ic  ganglia of . rabbi ts  in ontogencsis  have shown 
that du r ingdeve lopmen t  of these  animals  changes Zake place in the c h a r a c t e r  of the background and the 
evoked bioel~.ctrical act ivi ty of the preganglionic f ibers  and the cel ls  of the ganglia [1-4, 8]. 

In ea r l y  per iods  of postnatal  development the duration of these potentials is longer  and they have a 
long latent  per iod of origin,  demonst ra t ing  the low velocity ot conduction of excitat ion ia the preganglionic 
f ibe r s .  At the s a m e  time, studies of the neurohumoral  regulat ion of excitation in the s3mapses of the 
ganglion have shown that in newborn animals  the t r ansmis s ion  of impulses  is adrenergtc ,  whereas  in adult 
animah:  it is chol inergic  [5-71. " 

These  findings led to the examinat ion of the s t ruc tu re  of the preganglionic f ibers  at various ~t~ages 
of postrmtal ontogenesis .  The r e su l t s  of the study of the s t ruc tu re  of these f ibers  showed that in newborn 
animals  they a r e  nonmedullated but in adult an imals  they a re  mainly medullated [5, 71. No other  facts  
c0p.eerrdng lhe myel inizat ion of the ce rv ica l  sympathet ic  s t ruc tu res  during r could be found in 
t~.e l i t e r a tu re .  

The object  of the p re sen t  inves~gat ion was to ~xamine the degree  and the t imes of myel ia iza t ion of 
the f ibers  of the cer~ica l  sympathe t ic  t runk in rabbi ts  during postnatal  ontogenesis .  

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

Ex-perime~ts were  ca r r i ed  out on 35 p r e ~ n g l i o n i c  cerv ica l  s)-mpathetic t runks of vat)bits of different  
ages .  The trunks were  taken along the i r  whole length f rom the s te l la te  ganglion to the super ior  cerv ica l  
s ) ~ p a t h e t i c g u n g l i o n ,  fixed in formal in  and embedded in celloidin. T r a n s v e r s e  see: ions  were  made~hrough 
the c rania l  por t ions  of the t runks s i tuated nea r  the super io r  cerv ica l  sympathe t ic  ganglion, and the middle 
and caudal portion3. The thickness  of the sect ions was 20p. They were  stained by the W e i g e r t - P a l  
method in Kulchitsloy'~ modificat ion.  

The deg ree  of myel inizat ion was es t imated  f rom the number  of medullaled f ibers  in the c r o s s  sect ion 
of the trunk, f rom the d i am e t e r  of the medullated f ibers  and f rom the th ickness  of the l aye r  of u~yelin. The 
medal la ted  f ibers  were  counted thzoughout the a rea  of c ro s s  section, and the i r  alia.meter was measu red  
together  ~Sth that of the myel in  sheath by means  of an ocular  m i c r o m e t e r .  

The an imals  were  subdivided into s ix age groups.  Group 1 included newborn rabbi ts  and rabbi ts  
during the f i r s t  days of life, group 2- - rabbi t s  aged 6-7 days, group 3 - a g e d  I0-12 days, group - i - a g e d  
21-25 days, gro. up 5 - r a b b i t s  aged I month, and group 6 - r a b b i t s  aged f rom 3 months to 1.5 year~.  

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

In the newborn rabbi t s  the preganglionic f ibers  of the cervica l  sympathe t ic  trunk were mainly non- 
medul la ted (Fig. i ,  a). Myelinization of the preganglionic f ibe r s  of the cer~qc~ S)Tnpathetlc trvnk began 
during the f i r s t  days a f t e r  birth.  On the 3rd-4th day Of life small  groups of well defined medullated f ibers  
could be observed  constantly in the cer,Acal sympathet ic  t runks.  By the 6th-7th day the number  of meau l -  
fated f ibe r s  in the ce rv ica l  sympathe t ic  trunk had inc reased  considerably.  The)" were  m o r e  numermm sti l l  
when the an imals  acquired vision, i .e.,  on the 10th-12th day (Fig. 2, b). During the second half of the f i r s t  
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Fig. 1. T r a n s v e r s e  sect ions of cer~-ical sympathet ic  t runks of a 
r~ewborn rabbi t  (a), and of rabbi ts  aged 1 month (b) and 3 m o n t h s  
(c); Photomicrograph.  Kulchitsky~s modification o~ the W e i g e r t -  
Pal method.  Objective 40x, ocu la r  10• (a); objective 40x,  ocular  
5x (b and c). 

month of life the number  of medullated f i be r s  along the course  of the trunk increased m o s t  intensively, 
and b.v the end of the f i r s t  month their  number  reached 1000 f ibers  per  section (Fig. 1, b). 

The p roces s  of myel inizat ion of the f ibers  in the preganglionic trunk was not uniformly expressed  
along the whole course  of the ce rv ica l  s~unpathetic trunk, especia l ly  in the ear ly  shages, but initially was 
mos t  marked  in i ts  caudal port ion.  Pregangl ionie  medullated h b e r s  f i r s t  appeared in the caudal port ions 
of the 1funk in rabbi t s  during the f i r s t  3 days cf life. By the age of 6-7 days the number of medullated 
f ibers  in the caudal por t ions  of the trunk increased  considerably,  whereas  in the cranial  port ions of the 
trunk no medul la ted f ibers  could yet be  seen. Not until the 10th-12th day was myelinization of s o m e f t b e r s  
observed in the c rania l  port ion of the trunk. By this t ime the number  of medullated f ibers  in the caudal 
portion had reached 360 per  section compared  with 80 in the cranial  portion (Fig. 2, a and b). By the end 
of the f i r s t  month of life these  differences  in numbers  had la rge ly  disappeared.  

The period of appearance  of well marked  medullated f ibers  was preceded by a per iod of latent 
myel inizat ion before  the medul ta ted f ibe r s  could be distinguished by the W e i g e r t - P a l  method but when 
they ~e  re colored var ious  shades of brown a p p e a r e d -  f rom very  pale to dark.  F ibers  stained brown could be 
seen in the t r a n s v e r s e  section of the crania l  per t ic~s  of the cervica l  sympathet ic  trunks even on the f i r s t  day 
a f te r  bir th .  Careful  study revealed  very  thin, da rk  A m s  around the edge of the stained f ibers ,  apparent ly 
the outlines of the future myel in sheath.  These  r im : d isappeared during decolorization of the same  f ibers  
in  the ,course of subsequent  differentiation.  In the l a te r  s tages  the initial " r ims"  were  converted into 
myelin sheaths .  Hence, in the ea r ly  s tages  of rnyelinizati0n , the gradual decolcr of the brown f ibers  
could be  seen especia l ly  c l ea r ly  with different  degrees  ol differemlation,  !ear ing behind only the pa le  out-  
l ines c,f the myel in  sheath.  

According to data in the l i t e ra tu re  [9-~_1], the lipids composing .the myelin sheaths appear  in the 
-central ner~'ous s y s t e m  in a definite order :  f i r s t  the gangliosides,  then sphyngomyelin, and las t  the c e r e -  
brosides ,  associated.with staining p rope r t i e s  by the W e i g e r t -  Pal method. The content of cerebros ide8  in-  
c r e a s e s  paral le l  with the p roce s s  of myelinization,  while ~holesterol and phosphoIipids can be found even before 
this p roces s  begins.  That  is poss ib ly  why during myeiinizat ion of the preganglionic f ibers  of the cerv ica l  
s~.~pathetic trunk a succes s ive  incorporat ion of the different  lipids takes place, as re f lec ted  by the degree  
c :  ~_*aining of the f i b e r s b y  the Weiger t - -Pa l  m~thod. 
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Fig. 2. T r a n s v e r s e  sect ions of the ce rv ica l  
sympathet ic  trunk of a rabbi t  aged 10 d a y s .  
a) Section thIx~ugh crania l  por t ion of trunk; 
b) sect ion through caudal por t loa  Qf trunk. 
Photomicrograph .  Kulchi tsky ' s  modi f i ca -  
tion of tb,e W e i g e r t - P a l  m e ~ o d .  Object ive 
40• o c u l a r  IOx. 
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It  is a lso interest ing to note that in the ear ly  s tages 
of myelinizat ion,  f ibers  ~"iih a well defined myel in shea th  
were  not un i fo rmly  distr ibuted ,.hrougI~,out +~he bundles in 
the caudal po~t.ions of th~ trunks,  but were  concentrated in 
one or two bund!es. This  took place mainly during the 
f i r s t  12 days ~fter  b i r th .  Later ,  s ta r t ing  vAth the second 
half of the f i r s t  month of life, myel inizat ion affected lhe 
f |ber~ more  uniformly thrbughout the bundles c~mposing 
the t runks.  In the proximal  port ions of the trunks,  star~ing 
f rom the beginning of myelinization,  medulIated f ibers  
were  found sca t t e red  among the dlfs bundles. 

The r e su l t s  of the investigation of the s t ruc tu re  of 
the preganglionic f ibers  in the cerv ia l  s ~ p a t h e t i e  t r u r ~  
of rabbi t s  aged between 3 months and 1.5 y e a r s  showed 

t h a t  mos t  of the preganglionic f ibers  were  medullated 
(Fig. i ,  c). The number  of medtlllated f ibers  var ied along 
the course  of the trunk on ~ e  average  f rom 1500 to 2000 
p e r  sect ion.  Most of the medullated f ibers  of the adult 
r abb i t  were  2-3 tx in d iameter ,  many f ibers  were  found 
with a d i ame te r  less  than 2 # .  Compar i son  of the d i ame te r s  
of the medul la ted f ibers  at the different  age per iods showed 
that f r o m  the t ime of appearance  o{ these f ibers  until the 
t ime of the i r  final matura t ion  in the udult s ta te  the total 
d ia~ ,e ter  ( together with the myel in  sheath) var ied by 3 Ix. 
The thickness and intensity of s~.aining of the myel in  sheaths  
var ied  during p~stnatal ontogenesis  f r o m  very thin rimm 
dist inguishable under the immers ion  lens,  to b r i g h t l y  
stained, je t -b lack  ringS. 
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