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Abstract 
Enteric nervous system (ENS) is a network made of neuronal cells and nervous fibers. There are two plexuses: myenteric of Auerbach and 
sub mucous of Meissner and Henle. Many substances are involved in neurotransmission at ENS level. ENS assures all gastrointestinal 
system functions: digestion, absorption, etc. Our study is made on 23 human fetal specimens at different ages of evolution with 
crown-rump lengths from 9 to 28 cm, and three new born human specimens. We used the Trichrome Masson stain technique and the 
argental impregnation Bielschowsky on block technique for microscopic evidence. Our study concerned the cavitary viscera allocated to 
the celiac plexus, involving all layers of each studied viscera.  
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 Introduction 

The enteric nervous system (ENS) is from 
morphological and neurochemistry point of view a real 
“brain”. At a complex network level made from neurons 
and nervous fibers we find much more 
neurotransmitters and neuromodulaters than anywhere 
in peripheral nervous system [1]. This structure allows 
ENS to accomplish its functions without a control from 
central nervous system. ENS is a collection of neurons 
at the gastrointestinal system level [2], forming 
“the intestinal brain” and can be functioning 
independent from central nervous system. The best 
hypothesis is that ENS can be considering a migrating 
portion of central nervous system, which keeps the 
communication with the last through sympathetic and 
parasympathetic neurons, afferents and efferent. 
The part of central nervous system connected to enteric 
neurons is described like an autonomic central nervous 
network [3]. 

Neural and glial precursors of ENS are descendents 
of neural crest migrated cells [1, 4]: 

▪ the vagal crest has the main contribution because 
its cells is colonizing the whole intestine; 

▪ the rostral crest of the trunk is colonizing only the 
esophagus and the proximal portion of the stomach; 

▪ the sacral crest is colonizing postombilicaly 
intestine. 

The majority of nervous fibers, which innervated the 
intestine, have origin from the intrinsic plexuses. 
Mainly are two ganglia plexuses interconnected, 

Auerbach myenteric plexus, with location between the 
longitudinal and circular muscular layers and sub 
mucous plexus (Meissner and Henle) between the 
circular muscle and mucous muscle layer. 

The ultra structural studies show that the ENS 
structure is closer to the central nervous system than the 
sympathetic and parasympathetic ganglia [5–7]. Glial 
cells and neurons are interconnected its processes are 
making a dense neuropile. It was demonstrated a 
hematoganglia border, analogous to the 
hematoencephalical one. 

After birth, the number of neurons from central 
nervous system is increasing but in ENS, that number is 
decreasing [5–8].  

It was found eight morphological types of ENS 
neurons, but two are mainly: type I neurons with many 
processes as bludgeon-like and one long thin process; 
type II neurons, multipolars, with many long and 
smooth processes [2, 9]. 

 Material and methods 

The present study was made in the anatomy lab on 
three new born and 23 human fetal specimens with 
crown-rump lengths from 9 to 28 cm. On these 
specimens was studied the macroscopic and mezoscopic 
configuration of the viscera allocated to the celiac 
plexus wall. 

It was used the argental impregnation by 
Bielschowsky on block and Trichrome Masson methods 
for light microscopy.  
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 Results 

At 19 weeks of pregnancy at the gastric wall level 
we remarking the presence of a morphological relative 
unitary population, forming by cells with primary 
neuronal aspect, characterized by abundance and 
missing groups organization. It is intramural plexiforme 
elements [10–12].  

A sagittal section of gastric wall (Figure 1) shows 
from the outer to inner layers (left to right): the serous 
(with longitudinal vessels having erythrocytes in 
lumen); muscular layers (longitudinal and circular, 
separates by a connective tissue full of cells group with 
neuronal aspect); sub mucous layer and mucous muscle. 
In sub mucous layer are present dense group of nervous 
cells (3–10) at equal distance, corresponding the 
Meissner–Henle sub mucous ganglia (black arrows). 
Also, is present rarefied nervous cells group but better 
numeric represented (blue circle). Detailing the sub 
mucous ganglia at 5-fetal-months it can see sub mucous 
dense units formed by variably size cells types, in direct 
correlation with individual amount of cytoplasm. These 
cells emits fine shorts prolonged, composing in the 
group periphery a large polygonal size plexus.  

The transverse section of gastric wall at human 
fetus of 20 cm crown-rump lengths presents multiple 
locations of consistent populations, composed by 
neuronal primary cells, ovals or mitrals.  

Its prolonged are local intricate, conforming locally 
ganglia plexuses: outer from circular muscle layer (blue 
circle); between circular muscular layer and longitudinal 
muscle fascicles (black circle) and intricate with deep 
longitudinal muscular fascicles (red circle) (Figure 2).  

After birth the neurons of myenteric plexus 
are numeric reshaped (Figure 3) correlated with 
morphological definition of these cells, in the plexus 
still thin in this stage of development.  

 Discussions 

Numeric shaping of serous ganglia is obvious until 
21-fetal-weeks to birth [13]. Twenty-first-weeks fetus 
presents configured sub serous micro ganglia in the 
local sub serous plexuses, made of small size neurons 
4–7 conglomerated. At birth, the number of neuronal 
elements from sub serous layer is drastically reduced, 
in the same time with the increase size of living cells 
touching with processes the tissue target, being 
integrated in the control and command circuits.  

At pylorus level were found numeric reduced groups 
of primary neurons between the sphincter circular layers 
fibers. These cells are interconnected by fine prolonged 
configuration, forming a rudimentary myenteric plexus 
with circumpherencial prolonged at each muscular fiber. 

Oblique section at gallbladder at 5-fetal-months 
shows nervous cells abundance, dispersed and intricate 
with fibroblastic elements. Density and size nervous 
cells with primary nervous aspect is larger per vascular 
and on the extrinsic nerves side (at the gallbladder 
cervix). 

Cai WQ and Gabella G (1983) [10] describes the 
intrinsic nervous configuration in the gallbladder wall at 
cervix and the results are mainly the same with our 

observations in fetal human specimens. At newborn per 
arterial neuronal agglomeration from the outer layer at 
gallbladder, cervix level is keeping as the nervous cells 
intraparietal dispersion (keeping the primary aspect).  

Rash RM and Thomas MD [13] describes in 1962 
the subserous plexus, showing the enteric neurons 
specialization in type I Dogiel cells-argirophiles with 
short dendrite and type II Dogiel-argirophiles with less 
dendrite, but much longer.  

The presence at 8-fetal-months a balanced 
argirophile nervous cells focus in the pylorus to 
mesenteric edge, and composed by argirophile cells at 
muscle and sub mucous layers (Figure 4), recommends 
this type of cells as precursors of type I Dogiel cells, 
being involved in local activity coordination leading to 
conclude that in the pregnancy is establish the 
morphological structures which coordinates the 
peristaltic. It is controversy the choledoc duct 
preparations made by argental impregnation (Figure 5). 

At 8-fetal-months, many nervous cells equally 
distributed in the circumpherence (Figure 6), meantime 
Lázár L and Maros T (1978) [14] are not agreed. 
They found on the rabbits study and human fetuses by 
argental impregnation the nervous plexus without the 
nervous cells presence.  

 Conclusions 

The results are the following: 
▪ In the stomach the enteric plexus ganglia system is 

obvious since 5-fetal-months in all muscular layers. 
▪ The pylorus is forming only in muscular layer at 

5-fetal-months the plexus. Pyloric neurons are disposed 
in bands. At birth and after it’s forming the enteric 
micro ganglia. 

▪ The gallbladder at 5-fetal-months has a dispersed 
population, immature but very numerous. At 8-fetal-
months it decreases, maturates but still dispersed; at 
newborn is disposed only as a neuronal focus.  

▪ At the choledoc duct level at 8-fetal-months does 
not exists a plexus. The argirophiles neurons appear as 
dispersed and at newborn choledoc are intramural 
ganglia. 

▪ Argirophile cells elements seen at 8-fetal-months 
are morphologic correlated with type I Dogiel cell, with 
local intramural viscera activity coordination. These 
elements are defined before birth and assure the 
morphological support for sustained a sensitive secretor 
activity and a good motility.  
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Figure 1 – Well configured sub mucous ganglia at  
21-fetal-weeks. Transversal section at stomach  

level; 20 cm crown-rump lengths human  
fetus (Trichrome Masson, ×200) 

 

Figure 2 – Transversal section at stomach level.  
20 cm crown-rump lengths human fetus  
(Trichrome Masson, ×400). Myenteric  

ganglia between the circular and  
longitudinal layers (black circle)  

and outer of circular  
layer (red circle) 

 

Figure 3 – Gastric myenteric neuron. New born  
(Trichrome Masson, ×1000). Neuronal  

morphology defined in a fine  
myenteric fibrilar plexus 

 

Figure 4 – Transversal section at pylorus level.  
Argental impregnation (Bielschowsky on block),  

×630. Primary argirophile cells (Dogiel I).  
Nuclear morphology suggesting  
possibility the diagnostic of Cajal  

interstitial cells (precursors) 
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Figure 5 – Transversal section at pylorus level. New born 
(Trichrome Masson, ×1000). Submucous ganglia 

 

 

Figure 4 – Transversal section at choledoc duct level; 28 cm crown-rump lengths human fetus. Argental impregnation 
(Bielschowsky on block), ×630 (A), ×1000 (B–D). Disposition in wall of the choledocal nervous cells 
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