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The formation of baroceptors  in the carot id  sinus reflexogenic zone during human prenatal  
development (start ing from the 4th month of pregnancy until the neonatal period) was studied. 
Nervous s t ruc tures  were revealed  by the Campos impregnation technique. Most sensory  
nerve endings were found in the deep layers  of the adventitia of the carot id  sinus. Starting 
from the 6th-7th month, two different types of afferent  nerve endings were observed in the 
carot id sinus zone: baroceptors  of types 1 and 2. The fo rmer  are  endings of myelinated 
nerve f ibers  of small  cal iber  (2-3 ~); the lat ter  are endings of thicker myelinated fibers 
(4-6 ~). Many of the" morphological  s t ruc tura l  features of the conduct ing,  pre terminal ,  and 
terminal  portions of the baroceptors  charac te r i s t i c  of the sensory  nerve endings in the adult 
were visible in the wall of the carot id sinus throughout the period of intrauterine develop- 
ment  of the human fetus investigated. 

A study of the innervation of the carot id  sinus reflexogenic zone in clinically healthy persons  and ani- 
mals  [1, 5-7] has shown that the afferent  nerve s t ruc tures  of this vascular  zone possess  morphological  fea- 
tures  that are usually regarded  as evidence of the react ive  or pathological state of the nerve s t ruc tures .  
These include, in part icular ,  hyperplasia  of the axoplasm along the course  of the conducting and p re t e r -  
minal  portions,  i r regular iW of the cal iber  of the nerve fibers,  the eroded contours of the axons, hyperargen-  
tophilia, etc. Disagreements  in the l i terature regard ing  this pecul iar i ty  of the carot id sinus barocep tors  
make fur ther  studies of their  s t ructure  imperative.  In this connection r e s e a r c h  from the aspect  of age 
morphology is par t icu lar ly  important,  for knowledge of the morphogenesis  of the carot id sinus barocep tors  
would help to explain the features  distinguishing their s t ruc tura l  organizat ion in the adult state. Meanwhile 
the l i terature  on this question is ex t remely  scanty and it does not provide a full picture of the consecutive 
stages of formation of the carot id sinus baroceptors .  

The prenatal  period of morphogenesis  of the carot id sinus baroceptors  has rece ived  the least  study. 
Only a few papers  can be cited and they give only f ragmentary  information about the intrauterine develop- 
ment of the sensory  nervous apparatus in the wall of the carot id  sinus in man and 7 mammals  [4, 9, 15]. 
The present  investigation was ca r r i ed  out to fill this gap. 

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

Human fetuses were investigated s tar t ing from the 4th month of pregnancy and continuing until the 
neonatal period. Altogether 44 carot id  sinuses were examined from 22 fetuses of both sexes:  12 aged 4-5 
months, 10 aged 6-7 months, 10 aged 8-9 months, 12 aged 10 months or newly born. 

In mos t  cases  mate r ia l  was taken not later  than 7-8 h af ter  death of the fetus, fixed in 12% neutral  
formal in  solution for 2-3 weeks, and then t reated by the Campos inpregnation method. Sections in paral le l  
planes or tangential sections through the wall of the carot id sinus were examined under the microscope .  
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Fig.  1. Nerve f ibe r s  f rom the wall  of the ca ro t id  s inus of human 
fe tuses :  a) 5 months,  b) 8 months,  c) 6 months,  d) 7 months .  Im-  
pregnat ion  by Campos method, 500x. 

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

The obse rva t ions  showed that a w e l l - m a r k e d  innervat ion  sys t em is  v is ib le  in the walt of the ca ro t id  
s inus  as  e a r l y  as  4-5 months.  It Consists  of a s y s t e m  of b ranches  of numerous  bundles  of nerve  f ibe r s  lying 
in the substance of the advent i t ia  of the ca ro t id  sinus.  The nerve bundles  cons i s t  ma in ly  of mye l ina t ed  
f ibe r s  of sma l l  (2-3 ~) and ave rage  (4-6 ~) ca l ibe r .  Nerve f ibe r s  of l a r g e r  c a l i be r  - about 7.8 ~ - were  
much l e s s  numerous.  Bes ides  mye t ina ted  f i be r s ,  the bundles a l so  contained unmyel ina ted  nerve f ibe r s .  
Some of them were  c o l l a t e r a l s  of mye l ina ted  f ibe r s  whereas  o thers  were  an independent ca t egory  of un- 
myelina-ted autonomic C-f ibers .  This  l a s t  group is r e spons ib le  for  the e f fec tor  innerva t ion  of smooth-  
musc le  ce l l s  and of the vasa  vasorum,  which a re  abundantly developed in the advent i t i a  of the c a r o t i d  sinus.  

A c h a r a c t e r i s t i c  fea ture  of the mye l ina ted  nerve f ibe r s  (both in bundles and sca t te red)  was the num- 
e rous  sp ind l e - shaped  en l a rgemen t s  a long the i r  course  caused  by a l t e rna t e  wide and na r row  reg ions  of the 
axop lasm.  At  the same t ime,  along the course  of the nerve f ibe r s  there  were  l a r g e r  s p h e r i c a l  or  oval  pools 
of axoplasm,  impregna ted  s t rong ly  with s i l ve r  sa l t s  (Fig. ta ,  b). The same s t r u c t u r e s  f requent ly  crowned 
the conducting or  p r e t e r m i n a l  por t ions  of the nerve f ibers  r a t h e r  like t e r m i n a l  bulbs of growth (Fig.  l c ,  d). 

S tar t ing  f rom 6-7 months,  individual  nerve f ibe r s  in the wal l  of the ca ro t id  s inus acqu i r ed  the d i s t inc -  
tive conf igurat ion known as  the phenomenon of e r o s i on  (or beading) of the contours  of the axons (Figs .  lb  
and 2b, c, d). This phenomenon was found f i r s t  on mye l ina ted  f ibe r s  of l a r g e r  ca l i be r .  As  ana lys i s  of the 
spec imens  shows, this phenomenon was due en t i r e ly  to the s t r u c t u r a l  f ea tu re s  of the axop lasmic  components  
of the nerve f ibers .  Toward  the end of the p rena ta l  pe r iod  the number  of nerve f i be r s  showing the phe-  
nomenon of e r o s i o n  of axon contours  i n c r e a s e d  cons ide rab ly ,  indica t ing  the r e g u l a r  appea rance  of this  phe- 
nomenon as  a s t r u c t u r a l  fea ture  of the nerve  f ibe r s  of the ca ro t id  sinus in the s tage of the i r  p r ena t a l  m o r -  
phogenesis .  These  observa t ions  ag ree  fully with the v iewtha t  a f fe ren t  nerve f ibe r s  of the ca ro t id  sinus and 
o ther  v a s c u l a r  re f lexogenic  zones va ry  in c h a r a b t e r  under  no rma l  phys io log ica l  condi t ions,  and one form 
of this va r i a t i on  is the phenomenon ment ioned above[ I ,5 -7] .  

Compara t ive  ana lys i s  of p r e p a r a t i o n s  belonging to d i f ferent  age pe r iods  of p r ena t a l  ontogeny shows 
the gradua l  development  of an i nc rea s ing ly  complex sys t em of p r e t e r m i n a t  and t e r m i n a l  b ranches  of my-  
e l ina ted  nerve f ibe r s  takes  place in the wal l  of the ca ro t id  s inus.  At  the s tage of 4-5 months,  for ins tance,  
a few a r b o r i z a t i o n s  of nerve f ibe r s ,  branching dichotomously ,  can be seen in the ca ro t id  s inus zone; these  
can be r e g a r d e d  only condi t ional ly  as t e rmina l  aecep to r  s t r u c t u r e s  (they a r e  e s s e n t i a l l y  p r e t e r m i n a l  po r -  
t ions that  a r e  s t i l l  growing). By 6-7 months these same s e n s o r y  nerve s t r u c t u r e s  have r e a c h e d  the degree  
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Fig. 2. P r e t e r m i n a l  and te rminal  portions of baroeeptors  of 
types 1 (a, b) and 2 (c, d): a) 4 months, b) 9 months,  c) 8 months, 
d) 10 months.  Impregnat ion by Campos method, 400x. 

of development and differentiation a t  which they can be seen to belong to cer ta in  types of recep tor  s t ruc -  
tures .  In mos t  of them these are  terminal  a rbor iza t ions ,  resembl ing  t rees  o~: shrubs depending on their  
extent, but not yet  containing any special  neurof ibr i l la ry  or neuroplasmic s t ruc ture  on their  ends (Fig. 2a, 
b). In de C a s t r o ' s  c lass i f icat ion [9] these sensory  nerve endings cor respond  to carot id  sinus barocep tors  
of t y p e  1. Besides these, s tar t ing from 7 months another type of recep tor  endings can be distinguished in 
the wall of the carot id sinus. They have a compact  type of terminal  branching, ending in terminal  s t ruc-  
tures  consist ing of bouton-like expansions, loops, and re t icu la r  plaques (Fig. 2c, d). According to de Cas-  
t r o ' s  classif ication,  this form of sensory  nerve endings belongs to the group of carot id sinus baroceptors  
of type 2. On the whole, however,  the morphological  picture of the developing innervation sys tem in the 
wall of the carot id  sinus is cha rac te r i zed  by many intermediate forms of nerve endings, some resembl ing  
more  closely the type 1, others  the type 2 baroceptors .  This can be explained on the assumption that 
throughout the period of intrauterine development of the fetus studied, a p rocess  of format ion of young re -  
ceptor  s t ruc tures ,  accompanied by intensive growth of axons and their  pre te rminal  and terminal  portions,  
continues in the carot id  sinus reflexogenic zone. These observat ions are  perfect ly  reasonable if it is r e -  
membered  that the development and formation of the carot id  sinus baroceptors  (like the baroceptors  of the 
other vascular  reflexogenic zone) continue not only for many months af ter  birth, but actually for the f i rs t  
few yea r s  of human life [2, 3, 9-14]. 

Meanwhile the resu l t s  of this investigation indicate that many important  features distinguishing the 
s t ruc tura l  organizat ion of the carot id  sinus barocep tors  in the adult state appear  at a stage of intrauterine 
development of the fetus charac te r i zed  by the intensive formation of the innervation sys tem of the carot id 
sinus reflexogenic zone as a whole. This fact  emphas izes  the importance of investigation of the age m o r -  
phology of the carot id  sinus baroceptors  in order  to obtain a c o r r e c t  idea of the limits of morphological  
variabi l i ty of these afferent  nerve s t ruc tures  under normal  and pathological conditions. 
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