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Because of their particular importance in the innervation of the organs of the abdominal cavity, the splanch- 
nic nerves have in the past attracted the attention of many workers [1, 2, 3, 9, 11]. The participation of the 
splanchnic nerves in the conduction of afferent impulses from the internal organs during pathological conditions 
(cholecystitis, intestinal obstruction, inflammation of the uterine adnexa, enteritis) is undoubtedly great. 

The functional activity of the afferent systems of the splanchnic nerves is taken into consideration when a 
number of clinical procedures are carried out: division of the spta'nchnic nerves in hypertension [8, 10, 15], splanch- 
hie nerve block [5, 14], anesthesia in the course of operations ~I33. 

In 1867, Asp [12], when stimulating the central segment of the divided splanchnic nerve, observed a con- 
siderable rise in the arterial pressure, s imilar  results were obtained by V.I; Rozhanskii [7], who accounted for them 
by the presence of a considerable number of sensory fibers - processes of the cells of  the spinal ganglia - in the 
composition of the splanchnic nerves. This explanation was subsequently confirmed morphologically [16]. 

Until recently, no proof has been forthcoming of the presence of afferent fibers of sympathetic origin in the 
splanchnic nerves, although their existence has been claimed by some workers [1].  

The study of these fibers and of their sources of origin was the arm of our present research, which was corn- 

posed of morphological and physiological experiments. 

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

We carried out two series of investigations. 

In the first series,the presence of afferent fibers of sympathetic type and the sources of their origin were 
determined by means of the method of secondary degeneration. 

The technique of the experiment was as follows: the operation of resection of the small intestine and re- 
moval of the ganglia of the solar plexus and the gall bladder was performed on 25 cats. 

The small intestine was resected from the duodenum to the i leocecal junction under pentothal sodium 
anesthesia. Not more than 30'40 cm of intestine was resected, and its continuity was subsequently restored by 
end-to-end anastomosis. The animals were killed after 12-96 hours by the air embolism method. 

Neurohistological examination of thesplanchnic nerves was carried out by the original Bielschowsky method 

and by Campos's modification of this method. 

*A paper presented to the Pirst Belorussian Conference of Anatomists, Histologists, Embryologists and Topogra- 

phical Anatomists on June 14, 1957,in Minsk. 
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The second series of investigations was performed in 12 cats in order to confirm the presence in the splanch- 

nic nerves of afferent fibers which preserved their  function after exclusion of the sensory fibers of spinal origin.  

The exper imenta l  technique was as follows: the splanchnic nerve was divided below the diaphragm. From 
17 to 27 days after operation, the an ima l swerep laced  in a screened room. The per ipheral  end of the divided 
splanchnic nerve was placed on pla t inum electrodes.  The act ion potentials  were recorded by means of a loop 
oscil lograph type MPO-2, with a 4-channel  balanced ampl i f ier  with symmetr ica l  input.  The sensit ivity of the 
apparatus was 5 m i c r o v o l t s / m m  deviat ion of the beam of light; the frequency character is t ics  of the ampl i f ie r  
remained l inear  between l imits  of 3 and 3000 cps (loop I'v$. 

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

In the first series of experiments , the phenomenon? of secondary degenerat ion of the afferent sympathet ic  
fibers in the composit ion of the splanchnic nerves was noted in al l  cases: varicose changes in the axons, vacuo-  
lat ion of the axoplasm and fragmentat ion of the axis cylinders (Fig. 1). 

After resection of the small  intest ine, the most intensive changes of the secondary degenerat ion type were 
detected~after removal  of its middle  portion, in the splanchnic nerves on both sides. 

The secondary degenerat ion observed in the 
nonmeduila ted and fine medul la ted  fibers in the 
composit ion of the splanchnic nerves after these 
operations must be regarded as the result of their 

severance from their trophic centers - the receptor  
neurones (Dogiel 's  type II cells  [4]) situated in the ' 
intramural  plexuses of the extirpated organs. 

The degenerat ion of the afferent fibers in the 
composit ion of the splanchnic nerves after removal  
of the ganglia of the solar plexus could be expla in-  
ed in two ways:either they are "transit" fibers, 
passing through the ext i rpated semilanar  ganglia,  
or they are processes of Dogiel 's  type II cells  s i tuat-  
ed within these ganglia .  The existence of these cells 
has been confirmed very recently by V.I. Pil ipenko 
[6]. 

In the second series of experirnents, during 
registration of the ac t iv i ty  of the peripheral  end of 
the splanchnie nerve from 17 to 27 days after d iv i -  
sion, the following could be observed: the in i t ia l  
background was character ized by asynchronous 
groups of single and fused impulses.  Comparison of 
these recordings with a graphic representation of the 
ac t iv i ty  of a control nerve demonstrated the con- 
s iderable difference in their  e lectrophysiological  Fig. 1. Secondary degenerat ion of the afferent 

fibers in the composit ion of the splanchnic nerve, characterist ics  (Fig. 2). The frequency of the single 
72 hours after resection of the small  intest ine,  impulses was 5-12 cps and that of the grouped i m -  
Bielsehowsky's method. Ocular 5 x,  objec t ive  pulses 60-80 cps, their ampl i tude  being from 10 to 
90 x .  60 microvolts (in the ease of the bursts of fused im-  

pulses). 

Since the appearance of "background" potentials  was not associated with any form of outside influence on 
the animal,  i t  is obvious that these potentials were due to the physiological  ac t iv i ty  of the corresponding recep-  
tors. 

At the t imes mentioned (17-27 days),the peripherai  end of the divided splanchnic nerve was investigated 
by the Campos impregnat ion method and by Gomori's method for demonstrating the acid phosphomonoesterase 
act ivi ty .  These investigations confirmed the presence of in tac t  fibers in the composit ion of the "long-surviving" 

639 



Fig.  2. Electr ical  ac t iv i ty  of the peripheral  end 
of the divided splanchnic nerve, a) Before d i -  
vision of the splanchnic nerve; b) 27 days after 

division of the nerve. 

F ig .  3. Intact fibers in the peripheral  segment 
of the splanchnic nerve 24 hours after its d ivi -  

sion. Bielschowsky-Campos method.  Ocular 

? x ,  ob jec t ive  40 x .  

segment of the splanchnic nerve, the axons of 
which preserved a compara t ive ly  high degree of 

enzymic  ac t iv i ty .  The impregnat ion method of 
Campos revealed in tac t  nonmedullated and fine 
medul la ted  fibers in the composition of the per i -  
pheral  end of the divided splanchnic nerve (Fig.  

8). 

The intact  fibers described under these ex-  
per imenta l  conditions evident ly  did not lose their 
connection with their trophic center,  and further 
physiological  observations confirmed the re la t ion-  
ship between the e lec t r ica l  act ivi ty  of these f i -  
bers and the functional state of the corresponding 

organ. 

In animals,  se lected for the experiment  in a 

fasting condition, single impulses and stow waves 
of low ampl i tude  were observed; in sat iated ani - 
mals, the number of grouped impulses rose para l le l  
with their  ampl i tude  and frequency. 

The introduction of a 1:2000 solution of 
carbachol  into the lumen of the bowel and the ap-  
p l ica t ion  of cotton-wool soaked in warm Ringer's 
solution to the serous membrane of the intestine 
caused the appearance of large impulses, grouped 
and fused in character ,  with an ampl i tude  of up to 

60 microvolts.  

Appl icat ion of  cotton wool soaked in cold 
Ringer's solution (T = 8 ~ to the serous membrane of 
the intestine led to a fal l  in the ampli tude of the 

impulses.  

Introduction of air  and warm Ringer's solution 
into the cavi ty  of the gal l  bladder led to the ap-  
pearance  of intensive grouped impulses, which de-  

creased to a minimum 2-4 minutes after a sub- 
epineurial  novocain block of the peripheral  end of 

the divided splanchnic nerve. 

S U M M A R Y  

The morphology, the sources of formation 

and the functional characterist ics  of the afferent sympathet ic  fibers of the splanchnic nerves were studied. 

The removal  of the gal l  bladder  and of the small  intestine, as well  as of the semilunar ganglia of the solar 
plexus was associated with a secondary degenerat ion of the amyel ina ted  and thin myel inated  conductors contained 
in the splanchnic nerves. This fact  shows that they pertain to the neurites of the receptor neurons (II type Dogiel 's  

cells) located in the plexuses within the walls of the" corresponding organs. 

The electrophysiological  and tile h is tochemical  study of these neurites was studied after the exclusion of 
all  the spinal afferent fibers of the splanchnic nerves. The preservation of their morphology, function and the 
enzymat ic  ac t iv i ty  in the peripheral  portion of the splanchnic nerve in 21-27 days after its section was demons-  
trated.  Their physiological  characterist ics are determined by the functional state of the corresponding organ. 
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