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The first reflex observed in the human fetus and the fetuses of a number of animals is one of contralateral  
flexion of  the neck in response to tac t i l e  s t imulat ion of the upper lip and ala of the nose, both in the zone supplied 

by the t r igemina l  nerve. This reflex is first seen in human embryos of 7.5 weeks. As the fetus develops, flexion of 

the neck is replaced by extension with addit ional  contract ion of trunk and l imb muscles [14-21]. This reflex is 
known as the "avoidance r eac t i on ' .  Some authors [17, 18] assess it as the phyiogene t ica l ly  oldest form of  animal  

behavior, being a reflex of defense or withdrawal from danger. From about 9.5 weeks the zone supplied by the tr i-  
geminal  nerve becomes the reflexogenic field for the future sucking reflex, which is an e lement  of another v i ta l ly  
important functional system, the a l imentary  system [4, 5, 15-27]. 

The first reflex reactions, which develop in connection with st imulat ion of sensory endings of the t r igeminal  
nerve, are thus representat ive of the embryonic evolution of  two of the oldest and most important  aspects of the 
v i ta l  ac t iv i ty  of animals,  namely  defense and nutrition. An understanding of the structural organizat ion in the 
nervous system of these ear ly t r igemina l  reactions is therefore of considerable theore t ica l  importance.  

Lateral flexion of the  neck is one of the fetal  reactions which have been the subject of considerable research. 
Systematic investigations, carr ied out by a number of  authors, make it possible to obtain a fairly comple te  picture 
of the structural development  of this reflex. The development  of the spinal nucleus of the accessory nerve, which 
is the main  motor center for the flexors of  the neck [18, 21], has been described [26]. The morphogenesis of the 
descending root of the t r igeminal  nerve and its endings, which constitute the afferent part of the reflex arc, has 
been studied in de ta i l  118-20]. The system of in termediate  neurones and the ear l ies t  mechanisms for the closure 
of  spinal reflex arcs has also been described [11, 12, 20, 21, 33, 34, 35]. 

Yet there is a considerable volume of evidence that axons of cerebrospinal pathways can be demonstrated in 
the white substance of the spinal cord in quite ear ly stages of embryogenesis [11 12, 14, 18, 21, 29, 343. This 
would indicate  that ce rebra l  structures must presumably play some part in the integrat ion of the early functions of 
the fetus. At the moment ,  however, this question is stil l  undecided. 

The authors have shown in an investigation deal ing specif ical ly  with this problem that, in the case of the 
grasping reflex, a bundle of  fibers from the anterior column grows into the motor center  for the digi ta l  flexors (C 8) 
at about the t ime when flexion of the fingers is first observed. Analysis of the origin of  these fibers suggests that 
they are axons of descending tracts originating in the brain stem [6, 8, 9, 10]. 

An a t tempt  was now made to determine the features and leve l  of centra l  integrat ion of a stil l  ear l ie r  reflex 
in the human fetus, namely  la tera l  flexion of the neck. The development  and course of  fibers leaving the anterior 
column in the region of the motor center for the flexors of the neck (CI_ 3) were therefore investigated and the re-  
suits were compared with what is known of the development  of corresponding structures at the level  of the eighth 
cerv ica l  segment,  studied earl ier ,  where the center for the digi tal  flexors is situated. 
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Fig. t. Appearance of presynaptic collaterals in region of  spinal nucleus 
of accessory nerve (3rd cervical segment). 71/2-weeks fetus; 1) spinal 
nucleus of accessory nerve; 2) group of presynaptic collaterals. Peters 
impregnation method, x 200. 

Fig. 2. Presynaptic collaterals of anterior column at level of spinal nucleus of accessory nerve 
(8rd cervical segment). A) 81/2-week fetus. B) 19-week fetus; 1) spinal nucleus of  accessory 
nerve; 2) presynaptic collaterals, Peters impregnation method, x800 (A) and x 140 (B). 

M E T H O D  

Preparations from the spinal cords of ten human fetuses of  from 7.8 to 21 weeks were examined. The age of 
each fetus was determined from Schultz's table [al]. Peters' protein silver method was employed and the prepara- 
tions were counterstained with cresyl violet [27, 28]. The results described here are those obtained with fetuses in 
the early stages of development, corresponding to the periods when lateral flexion of the neck (7.5 weeks) and the 
grasping reflex (9.5 weeks) first develop. 
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Fig. 3. Presynaptic collaterals of  anterior column at level of motor center for digi tal  flexors 
(8th cervical segment); A) fetus of 71/2 weeks (no collaterals); B) fetus of 81/2 weeks (appearance of  
collaterals); 1) region of center for digital flexors; 2) presynaptic collaterals; 3) root fibers, Peters 
impregnation method, x 200. 

RESULTS 

Figure 1 is from a preparation of the anterior cornu of the spinal cord of a 7.5 weeks fetus (CR 20 ram) at the 

level of the third cervical segment. A compact group of cells, which belong to the spinal nucleus of the accessory 

nerve, can be distinguished in the posterolateral part of the cornu. A group of delicate fibers, which entered the 

grey substance and could be traced therein for considerable distances, could be distinguished in the anterior column 

at the edge of the grey substance. The fibers terminated in the region of the accessory nerve nucleus and spread out 

fanwise in the vicinity of its cells, 

These fibers became more prominent and formed a distinct bundle, running into the grey substance in the di- 

rection indicated (Fig. 2A, B), in succeeding stages of development (8.5 weeks, CR26 ram, and 19 weeks, CR 150 ram). 

Similar fibers had not been observed at the level of the eighth cervical segment in 7.5 and 8.5 weeks embryos 

(Fig. 3A). At 8.5 weeks (CR 26 ram; Fig. 3B), however, there were fibers running from the anterior column into the 

grey substance towards the motoneurones of the motor center for the digital flexors. These fibers could be readily 

distinguished from root fibers, as the latter were running in an opposite direction and passed out of the cord through 

the white substance. Earlier investigations [8, 9] had shown that these fibers in the eighth segment (primary bundle) 

appeared at about II weeks. This difference can be explained by the use of Peters' method, which would appear to 

be more sensitive in demonstrating fiber structures in the brains of early embryos. 

The fact that the times of appearance of these collateral fibers coincided with the order in which the reflexes 

developed would indicate that these formations are concerned in the structural organizat{on of the reflex arcs. It 

would therefore appear that cranial structures are involved in lateral flexion of the neck and the grasping reflex 
right from the t ime of their development, which means that the central integration of these reflexes is not limited 
to the spinal cord segments. The ingrowth of  the fibers at different times is the result of the selectiveness and un- 
evenness of  morphogenetic development,  repeatedly noted in the literature [1, 2, 5. 7]. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i t e ra ture  m a y  we l l  b e  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete  l i s t  of  the cover- to -  
cover English translations appears at the back of this issue. 
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