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Studying the condition of the peripheral nervous system during certain diseases, B. I. Lavrenryzw and his 
colleagues [13. 14] found a series of changes in the nerve fibers and in their endings which were no~: ~haractet-  
istic of Wallerian degeneration. They were mainly expressed in the distmbance of the ability to 
silver salts, in surplus growth and in the formation of varicosities, which sometimes were like coarse ~ c k e n -  
ings deforming the fiber. The earliest changes, which are reversible, B. L Lavrentyev t~eated as "s-/~r~tom$ 
of  irritation". Such an affection of the nerve apparatuses, prior to change in the Innervated tissue, ir~ x:oma.dered 
to be the morphological equivalent of d~,sfunction o f  the nerve fiber and synapse. 

The studies of many authors have shown that reaction changes of the peripheral nerve a p p a r a ~ s  ate 
observed in the mos t  diverse diseases, when, as under experimental conditions, they are first detecte~ in the 
afferent part of the peripheral nervous system. 

The purpose of our study was to investigate the presence and character of morphological ~ in 
certain elements of the peripheral nervous system under fever conditions, 

The works of P. N. Veselkin [1-3] and his colleagues have established the importance of the a~a-ve mecha-  
nisms, and that of  the peripheral neuro-receptoral apparatuses in particular, to the realization of  a f~ver reaction. 

B. A. Dolgo-Saburov [4. 5, 6. 7] and V. V. Kupriyenov [10. 11] have shown the high reactivit~ of the recept- 
oral apparatuses in the wall of  the c aval veins and vessels of the lesser circulatory system during dtff~rent patho- 
logical conditions (de-effetentation, oxygen deficiency, uremia, anemia, etc.). We conducted our ~.udies on 
these same vessels and on the portal vein. Besides the receptor fibers and their endings, we also s y n o d  the nerve 
trunks (vagus nerves) and the cell bodies of the neurons which provide sensory innervadon of  the inc~--=ated veins, 
i. e., we studied the nodose ganglia of the vagus neryes and the intervertebral ganglia of the corres~-anding seg- 
ments of the spinal cord. 

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

Cats were used as the experimental animals. The fever reaction was caused by a subcutaneo~ hip Injec-  
tion of a Bacillus mesentericus culture. In one series of experiments, 2 ml of  a pyrogenic culture tcr ~ach kilo- 
gram of the anh-nal's weight (optimal dose) was injected, in the other -- 8 ml for increased irritatiom. 

The experinaents were done on 50 cats in series of five animals each. The cats were kept ha ~ e n t i c a l  
conditions for 2-3 days, then three of them were Injected with the pyrogenic irritant, and the two ~ 1  ani-  
mals were injected with the same amount of a physiological solution, 
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The mmperatures - the original and that after the irritant injection - showed a fever react ion in a l l  of  
the a~L~als. The maximal  temperature increase was ~-'. The larger doses of the injected irr i tant  caused the 

~". .e mmperature reaction. 

The a.,,s als were kil led by ether inhalation. 

Material  for morphological examination was taken after I ,  3, .4, 6-8,  15-18 and 24 hours, arid also 6 
days aloe: the begirming of the experiment.  

The iten~s to be studied were histological ly processed according to the methods of Bielschowsk)--Grots, 
Rar~_~ NI~sl and Marchi. 

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

Examination of the walls of veins taken from the animals one hour after the pyrogenic i rr i tant  inject ion 
sho~'ed no change in the condition of the peripheral  nerve apparatuses. 

A study of preparations obtained 8-4 hours after t~e culture inject ion,  i. e.0the beginning o.  r the increased 
t e.~?e_,ature period (in the injections of both the opt imal  and larger doses of  the pyrogenic irri tant),  showed that 
reaccio~ changes were present in the nerve apparatuses in the cavaI  and pulmonary vein walls. The same was 
notxd oa  preparations obtained 5-8 hours after the culture in jec t ion ,  i. e . ,  the period of  m a x i m a l  temperature 
rise.. 

Along with a heightened affinity to silver (argentophilia).  considerable thickening of the myel ina ted  nerve 
fibers was noticed, maiMy in their preterminal  sections. Some of the swollen, deformed fibers ended in a dense 
tezvaAnal brancl'.ing (Fig. 1). In others, we also noticed a marked coarsening and thickening of  the  ac tua l  end-  
ings, ~ e  branches of which were greatly impregnated and looked' l ike large bulbs. In the vein walls of  animals  
ki l led 3-4  hours after the injection, we often found such nerve fibers which terminated in  a blunt, " s t t ~ p - l i k e "  
end among a mass of special cellr forming a "sensory bed" (Fig. 2), 

Secondary Walierian- type degeneration of  the fibers was. as a rule. not observed. Unchanged nerve 
endings appeared re la t ively  rarely on the preparations obtained 3 - 4  hours after the culture inject ion.  There  
w e ~  no deviations from normal structure in the nervous apparatuses of the portal  vein w a l l  
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Fig. L Coarse thickeaing in the preterminal  section ~f a receptor fiber in the wa l l  
o f  the superior vema cava  o f  a eat .  
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Fig. 2, "Stump s of. a nerve fiber, surrounded by a mass of special cells in the 
wall of  the pulmonary vein of a cat. 

Different results were obtained from studying vein preparations made from anlmals killed at later inter- 
vals after the pyrog.enic subs~nce injection. 15-18 ho~s after the start of the experiment, L e., during the 

�9 post-fever period, a larger number of normal sensory fibers and their endings was observed, and changed nerve 
apparatuses were found much less frequently. Among these, appeared receptors in the form of thin, frequently 
palely-impregnated, spazse branchings coming off the end or side of the fiber (Fig. 3). Sometimes similar branch- 
ings sprouted ditecr.!y from the spherical thickening of ~ e  preterminal section of the fiber. 

Fig. 3. Thin, delicate branchings on the end and side of a my~- 
Unated fiber in the wail of the superior vena cava of a cat. 



Stad)'ing the vein preparations obtained szill later after the .,tart of the experinmnt - after 24 hours, in ge -  
v, eral, ~,'e did ,rot find esmmial  differences in the ~turcture of the peripheral nerve apparatuses of either the expe-  
ri~::e~tal or the comtol aninmts. "l~le ~n~e result~ were obtained from examining vein preparations fxom cat~ 
~,I'Ach had li~ed ~ days after the one- t ime  injection of file p)'r0genit" irrltanL 

Srad)iltg the ~eins ~,'hi~'h had been processed by the silver methods, we did not observe changes in the 
eler-'em.~ of their efferen,t im)ervadon in any of the experiments. The thin, nonmyeltnated fibers of the vege-  
tative ltervous system were even],; hllpregnated, their contours uniform and mlooth. The gan31ionic nerve cel ls  
in ~',e ~ein wall were nomlal; ~ m e t i m e s  pericellular  apparatuses were c lear ly  evidean on them. 

These observations confirm the long-established opinion that the react iv i ty  of the sensory innervation 
ci rcui~ is greater than that of the roof, or. 

hi order to examine the condition of the bodies of the senwry neurons, whose dendrites form the wall re -  
ceptors cf the  vessels studied, we examined the nodose ganglia of the Vagus nerves and the spinal ganglia of the 
up?er a:ld middle thoracic mgments of the spinal cord. which are the sensory innervation sources of the caval  
a~d pulmonary veins. We noted only single cells with symptoms of primary irr i tat ion according to Nissl, or, 
more rarely, wir2a serious changes. By computation, i t  was established that the aumber of such cells in the pre-  
parat_ions from the experimental  and control animals was approximately the same. No changes were found on 
Io,-,git;adinal and lateral  sections of the vagus trunks which were processed according to the Marchi method to 
detem;ine ~ e  reaction of the afferent fibers. 

The reaction changes that we did find in the recepwr fibers and in their endings were a l l  of  the same type.  
I r i s  true that ~ m e  features of these changes were more usually found on ma te r i a l  taken from animal ,  a t  ear l ier  
intervals (the nerve fiber "stumps'),  and that others were more often observed on preparations obtained from 
ca~  which l~ad lived longer after the start of the experiment (the thin, pale  terminal  branches, which we be l ieve  
to be a )'omxg form of receptor). 

One can suggest that these and other features of the changes are the morphological  expression of  flae d i f -  
ferent functional conditions of the neuron. 

The nerve fiber =stumps" found on the histological preparations allow the proposal that  autoreceptorotomy 
(similar to N. I. Zazybin'.~ autoneurotomy) is possible as an adapting reaction of  the neuron in response to the 
acdoa  of the injuring factor, with the subsequent regeneration of  that neuron's dendrite and thus the restoration 
of  the receptor. The great capacity of nerve fibers for growth and the considerable var iabi l i ty  of the peripheral  
nerve apparatuses have been repeatedly mentioned by K. A. Lavrov [12] and by N. I. Zazybin [8, 9]. Regenera- 
tion of the receptors in the wall of the estuarial sections of the caval  veins after their destruction, with a disturb- 
ance of the portal circulation, was observed by B. A. Dolgo-Saburov [7] in eats. 

The character and sequence of development of the reaction changes give reason to suggest that  they are 
morphological  expressions of different functional conditi,~ns of the sensory neurons, as of the in i t ia l  c i rcui t  of  
the analyzor mechanism, which first experiences the action o-f the foreign factor.  

SUMMARY 

Studies of the nervous apparatus of the large veins in animals with exper imenta l  fever caused by the 
injection of a culture of Bacili~s mcsenterleus demonstrated reactive changes of  the sensory apparatus In tim 
walls of the superior vetta cava and pulmonary veins with Intact afferent irmervation. Structural changes mainly  
in pseterminal and terminal sections of the medullated fibers were as a rule de tec ted  in 3 hours after the in-  
ject ion of the stimulus, reached the maximum in 6-8 hours and dk~appeared in 24 hours. Neurons of the afferent 
innervation in wails of the g.nodosa and the spinal ganglions were not changed. The data obtained show that  
react ive changes caused by ~xperimental fever first appear in the peripheral sect ion of the neuron and are 
reversible, 
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