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The question as to whether the intramural ganglions of the gastrointestinal tract po~ess a finite reserve 
of neuroblast3, laid down during embryogeztests, from which neurons later develop, or whether this remrve may 
be supplemented d~h~g extrauterine life, remains as yet unan*~eered. 

A. A. ZavarzAn and A. V. Rumyanuev [7] and N. G. Khlopin [1'/] reject the possibility of origination of 
neuroblast, during postembr)~oaic life. A. I. Bubnova [2]. M. L Vekhova-Shandurova [4], N. M. Zhuk [6], N. G. 
Koiosov [ I l  L ,5. L Kolo~va [12], Z. Ta. Tkachenko [16], Z. L Khoros [18]. and others do not mention this 
problem at all, and merely record the fact that neurcblast, are to be ~6und in the ganglions of the Auerbach 
plexus of young human, and animals. 

I.~olated opinions on the division of neuroblast, duringponembryonic life (T. A. Koblov [10]) we.re not 
supported by any convincing factual evidence. 

T. I. Dekano~td.~e [5] believes hhat nearoblast~ found "in the higher and lower levels of the nervous sys- 
tem" during the whole of the life-time o f  an individual "cannot represent the remnant, of neuroblasts or igina-  
ting during ~he embryonic stage of l i fe ' .  The author admits th~ possibility that ~ey  may originate from 
"living matter.* 

EXPERIMENTAL M E T H O D S  

We ~tudiefl the histolog!cal ~tructure of the Auerbaeh plexus in ~le small and the large in~stines of 
heal~hy cat~ a.~d kittens of different ages. vlz . ,  newborn. 4 weeks to l~/z months. 2-3 months, and adults (27 
animah in all). Our observation* were made on ~ectiom of whole preparations, tzeated by the method* of 
Bielschowsky-Gros*, Av~.~yn, and Spielmeyer. We ~tudied the state of th~ nervous system of ~ e  inte,tine as a 
whole, and of tis nerve teLls, fibers, receptors , and peripheral glia. The present communication deal, with the 
origination of neuroblasts in the Auerbach plexus of young kittens. 

EXPERIMENTAL RESULTS 

Ou~ studies of the histology of the Auerbach plexus of cats and kittens showed that the m),enteric plexus 
contain*, In addition to differentiated nerve cells of Dogel's Types 1 and 2. some nerve cells in the early stages 
of differentiation. Their morphological features are the ~ame in all age groups. They are oval. round, or 
triangular cells, often concave on one side, dimensions from 6 x 8 F. 10 x 8 F ,  12 x 6~ to 18 x 10p, 20 x 22 F. 
The nuclei are oval, angular, or crescentic, with 1-2 nucleoU, dimensions 4-6-8 F . less frequently 10 • 8 F , 
12 x 4 g,  always dtuated peripherally. 

The cytoplasm of these, cells Is finely granular, staining weakly, and often containing slender neuroflbrih. 
Nerve processei are either absent, or are in the early stages ~f formation, as short, pointed cytoplasmic procesmt 
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Lm~res~flon of ~ e  ptoceu~.~ wa, excluded). These were the least dlffetendated cells, and we 
Lhall hereafterxefet to them as aeumbl~t~ 

Other cells of this class were t r i te  highly differentiated, mad represented tzansitlon stages be~een  aeum- 
blasu and mature neurons; their neuroflbrlllar network Is more developed, and Is as a general rule concentrated 
as a ravelled mau at the center of the cell, and they usually possess thin (diameter less than lg ) processes, 
which disappear in the suoma of ~he plexus soon after emergence from the ce l l  The number of neumbla~u 
present In the Auerbacb plexl is less than of differentiated nerve cells, in al l  age group~. The number of neuro- 
blasta rind gradually from birth, during ti~e first months of life; more are found In kittens aged from 4 weeks to 
3 months than in newborn kittens. Individual ganglions of the plexus of 2-3 months-old kittens consisted ex-  
clurdvely of neuroblasts, which was never encounfiered In newborn kittens. There are fewer nettroblasts in adult 
cats than in kittens, 

These f~dings ate Incompatible with the view that the ganglions Of the Auerbach plexus possess a fixed 
reserve of neumblam, laid down during embryogenesls0 which Is depleted as they undergo differentiation to 
n e ~ ,  

Fig. 1. Myenteric ganglion of the small intestine of a 
newborn kitten. Semidiagrammatic representation. Whole 
preparation. Impregnated according to Bielschows&y-Gross. 
Oil immersion. 
a) Regions of differentiation of ~,eurogilal syncyfium; b) 
neuroblasu; c) peripheral glia nuclei. 

From what do the neuroblasts originzte~ From our study of the peripheral gila of the Auerbach plexus 
we received the impressiorl that they originate from the glial syncy'dum. 

The peripheral glia of the ganglions of the Auerbach plexus of the intestine of cat~ and kittens is a 
syncytium, i. c.: it consists of numereus nuclei embedded in a protoplasmic mass. The dimensions and the 
shape of ~he nuclei are identical in all age groups. Wit_h increasing age the number of nuclei rises, by amitotie 
division, and t~he protoplasmic mass of the neuroglial syneytium becomes firmer. The syncytial nuclei are, as 
a general rule, rotmd or oval, and are located compactly. Individual parts of the syncytium differ from the 
above description in the nature of the nuclei and protoplasmic mass. In these regions, which may be called 
regions of differentiation of the neuroglial syncytium, the nuclei are more widely spaced, and closely resemble 
the nuclei of neuroblasu. ~milarly to the nuclei of neuroblasts, they are of an irregular oval or angular shape, 
or are cresceI~t~c, and they measure 4-6-8/j. The finely granular, weakly-impregnating syncytial protoplasm 
form~ a complicated pa~tern around the nuclei, with round vacuoles and narrow channels, i. e., it forms a sort 
of "nucleo-protoplasmic territory', from which arises the individual cellular element (Fig. 1)- Slender neuro- 
fibrils can be seen in the cytoplasmic parts of the ceils thus segregated (Figs. 2 and 3). Some of the above- 
described neuroblasts are usually located adjacent to these formations (see fig. 1). 
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Fig. 2. Myemteric plexus of the small intestine of a 
newborn kitten. Photomicrograph. Neuroblasts ~egre- 

g a t e d  from the tleuroglial s~c)~dum. S)rncytial con. 
dainty between the cell* i~ still preserved, in the 
form of narrow isthmuses. The fine granular proto- 
plasm of the segregating cell~ contains slender neuro- 
fibriix. Whole preparation. Impregnated according to 
Biehchowsk'y-Gro~ Oil immerdon. 

A certain degree of correlation between the 
number of neuroblaats and the degree of differentia- 
don of the ~emoglial syncytium is observed at dif- 
ferent age,. ~egions of differentiation of neuroo 
gllal s)rncydum are particularly frequer.~ly encountered 
in newborn Mttens, in which the number of neuroo 
blasts is smal l  Individual ganglions of the Auerbach 
plexus of' r~wbom kittens consist exclusively of dif- 
ferentiating s~cyt inm containing solitary neuroblasta. 
In kittens ~ged from 4 weeks to 3 months regions of 
differentiation are less frequently encountered than 
in newboru kittens, and the number of neuroblasts la 
fl~e gang!iou, #_~es; individual ganglions consist exo 
elusively of aeuroblasts. Regions of differentiation of 
the s),ncytium are less frequentl)t seen in adult cats, 
and the numbex of neuroblasts in them is smaller 
thail in kitt~lxs. 

it i~ of interest, in connection with the above, 
to condder ~ e  embryogenesis of intramural ganglions. 
Evidence a~ainst ~he migration theory is afforded by 
certain ohser~ra~ions, pointing to the origination of 
the intramural ganglions in situ, during the process 
of develo~meut of the organ (Remak [15], Veber [3], 
& L Matvee~a 113]). Keining [8] showed that the 
neuroblasts of differentiating intramural ganglions of 
t~he e~ophagus af  a 4-day chick embryo are indistinguish- 
able from elements of  the mesenchymal syncytium, 
similarly to which they retain s)mcytia! interconnec- 
tions, t.. L ~elenko [1] remarked that the intramural 

ganglion~ of the vascular adventida of 3-5 m o ~  human embryos repre~ea~ ~'pdmitive anlage of syncytial 
s~ruc ~tre% 

It may. in the light of these literature references and of our own ob~exvations, be supposed that the neuro= 
gt~al s3rncytium retains the capacity during poster~br),onic life of s eg rega~g  and separating cellular elemenu, 
which then undergo differentiation to yield mature neurons. 

Fig. 3. The ~ m e  preparation as in Fig. 2. Mag~fleatitm 
x 1200. 
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The peripheral glla of' ~he gangllons Of die Auerbach plexus of newborn kittens appears to possess the 
greatest potential for differentiation of neurogilal syncytlum. Intensive delimitation of neuroblasu Is not, liow- 
ever, observed at this stage, which may be related to the presence within the ganglions at the time of birth of 
a sufficient number of differentiated nerve celh for the proper functioning of the nervous system of the lntettll~ 
at fills age. 

In ~!ttens aged from 3 weeks to 3 months, over which period growth and differentiation of the intestinal 
wall as a whole take place, in relation to the growth of the avima! and to its transition to a different mode' of 
~utridnn, we observed an increase in die number of neurons in die ganglions of the plexus, due to differentia- 
t.ton of neuroblasts. In turn, the number of neuroblasu rises, owing to an intensive process of their delimitation 
from the neurogEal syncytium. The number of regions of differentiation of the syncydum must naturally 
become smaller, and the number of separated neuroblasts must Increase, as a result of this proces~ 

In adult animals, which have largely completed the process of growth and dlfferen~ation of the Intestine, 
differentiation of the neurogilal syncyflum is less frequently encountered, and the number of neuroblastt It 
smaller than in kiuent, 

The,e are our resu!t*. ' ~ e y  reveal the source and the pathways of origination of r~e~Jroblasts in the lntra~ 
mural ganglions of the intestine in the postembryonic period of life of an animaL This finding is of great 
biological importance, since it elucidates the question of the regeneration of the intramural nervous system of 
the dtgesdve tract, and provlde~ Indirect evidence of regeneration of neurons after their destruction in a numb~ 
of pathological conditions. It  would, in this connection, be of considerable in teres t  to examine the peripheral 
gila of the Auerbach plexus in such pathological conditions of the gastrohitestinal tract as are associated with 
mass deduct ion of neurons and with lncrea~ in the number of neuroblast3. 

SUMMARY 

Auerbach's plexus was studied histologically in the intestines of 2"/hea).thy cau an d kittens. Betides the 
differentiated neurons, neuroblastz were revealed in the ganglia of the intermn,cu!ar plexuses. In animah the 
number of the~e neurobla,t* gradually increases during the first several months of life. 

Peripheral gtia in the ~Iexus ganglia have 2 variations of the neuroglial syncyflum. The first t~ in the 
form of a protopla~madc mass with scattered nuclei, while the second is in the form of nuclear-protoplasmic 
areas with a tendency to separation of the cellular e lement .  The latter are morphologically similar to neuro- 
blasts. The intensity of the process of ~eparatJon of neuroblasu from the neuroglial syncytium Is connected, In 
the author's opinion, with the functional activity of the digestive tract. 
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