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Clinical observations as well a5 experimental studies have proven that internal organs preserve their funce
tional capacities, up 10 a certain extent, even when there iz complete rupturé of communications with the cen~
tral nervous system, this giving the organium a greater ability to survive, It is for this reason that there fs 2
speclal significance in the study of the construction of the peripheral nerve ganglia, the clarificatdon of thels
motphology and the connections existing betwien the {ntramural and the extramural ganglia, As iy Inown, A,
8, Doglel {1z belleved that the periphoral ganglis pomess semory nevrons (Type I cells) which have synapues
with motor neurons{Type I celly), tils forming 4 reflex sre,

However, after the studies by John Langiey [17], it was generally acecpted that the periphenal aewons
are effector only and that in the ganglia there is merely 3 transmissfon of the perve impulie from the pre~ w the
postganglionic fibery,

There are many studies indicating that &, S, Dogicl was right in sscribing sensory capacities to cells of
Type I and that there are Indeed synaptic tics among peripheral neurons{1,3,86,7,8,2,11,16L

We were able to demonstraze slong with I F, Ivanov [ 1] that servering mesenteric nerves leads to de-
generation of the proximal or cenual portions of the mrve and that this degeneration can be followed into the
ganglia of the solar plexus, Under such conditions there Is an alteration in the synapte apparatus of the nerve
cells composing the solar plexus (8L

The aim of the present study is to analyze the interneuronal conaections existing in the solar plexus when
fts cells fose a1l tdes with the central nervous system,

EXPERIMENTAL METHODS

We developed 2 procedure Involving the total extirpation of the spinal cord in s:.m followed by 2 series
of measures pcrmm ing these animals to live lony enough 1o show the transformations of the preganglionic fibers
which occur at the synapscs of the peripheral ganglia,

Wwhen the required care was given the animals would survive for quite some time, and so proved to be a
convenient animal in which to study the many problems of the peripheral nervous sytem, 1 morphology and
physiology, the acdvity of internal organs, the regulation of peripheral circulation and 5o ca,

The operadon was performes under cther-chloroform narcosis,

In two piaces: atthe level of ﬁxo;acic 5-7segmentand, then, (after severing cord) at the sacral segment
we opencd paths to the spinal cord, first making & long skin incision, separating muscle attachment from the
bodlcs and processes of the vertebra a_nd finally opening the spinal canal by m=ans of Luer forcepy,
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To perform the operation successfully, especiaily considering its immediate postoperative condition,
tocal anesthesia is reguired, It i sapecially’imporiant to remowe sensation while the spinal cord is being
maripulatal, It is for this reason that, having made the anall aperture into the thoracic portion of the spinal
canal, we would immediately introshuce through it 0,2 cc of 1% novocaine, After a lapse of some time novo-
csinc would also be intoduced into the subdural space, Still larer small guantities of novocaine were put very
graduatly into the various levels of the thickness of the spinal cord itself, 1t can be scen that the use of these
procedures resulted in all snanipaiadons of the cord, including the sectioning, bring done wder compler Jocal |
anesthesia, independent of the general narcosis,

At the very end of the operation we introdaced novocaine into the entire thickn#s of the central portion
of the severcd cord creating 4 sort of 3 tocal depoy,

Aftee severing the cord, the rads of the bolawd ponions wore igated, The dura matter had to be In-
cluded fn the ligatures, thic facilitating the removal of the spinal cord from the vertebral canal, For the same
reason the maximum msber of spins! roots hat could be reached were xovered,

The spinal cord  was pushed  out by using 3 mictal rod having the curve of the spinal canal, Simul-
tancwsly, there  was  exerted 2 pull oi the Lygature holding the caudal end of the cord,

The portions of the spinal cord remaining within the spinal canal . were desmoyed  using 2s 2 cautery
the heawed end of 2 metal rod, this 2is0 helping  ~uatrol bleeding, After satisfactory hemistass, the muscles
and then the skin were sewn in layers, The animal’s greatest postoperative dangers w life are excessive hemorr-
hage, | disturbance of buat regulation and the rather froquent severe upset of cardiae thytlun, For this reason
we always  gove  immediately after oporation, np 10 20 ce of physiological saline subcutancuusly (amount
depending on weight of andmal}y, vampher 3180 being wed when necded,

For the firt posteperative day  artifical wat would be given, the body reiuperature being measnged at

rrgular intervaly tha allewing semal body wnestare 1 be maintained,

CFor the firnt fow days mmais would refuse food and warcr, as 2 wseal rute, Toudings were given by stomaech
mbe milk and beof beoth heing e d,

The syswem of postoperative von included rindic empiying of the hladder, mesure beirg wwd, and ron
moval of feces from the rectum,  wWith the aky of either proventing o munimiziag trophis sores, the position
of the animel would be aliered a1 frnogwent intovals while, later, the posterior portion of the body as woll as the
rear limbs would Teceive freguent I U,

Altogether B cats were operated, Ouc perished ou the 4th day as a rosult of inspiration pecwonia, The
others ts!a‘:»&(;"ifﬁctfc between the 12th and 21t days postoperatively, In the las1 aperation 3 seeond operation
was performed on the 15th day following removsd of the spinal cordy seb-dianhgagmatic vagotomy and section
of the splanchnic nerve with the syrmpathetic chains, The aim of this second operation was o eliminate the
possibility that vagal and sympathotic fibart onginating from the first thoracic scgmrms of the spinal cord would

forin synaptic apparati in the solar plexns,

The solar plexus was stained with silver using the Campos procedure, with the uwthod of Gross-Bielschowsky
using the B, L Lavrentiev modification and with the Cajal pyridine procedure, the tissues being placed in celloi~
din,

EXPERIMENTAL RESULTS

Study of the preparations made showed that exclusion of the synaptic apparatus and the preganglionic
aerve fibers of central nerveus sytem origin greatly sumplificd and clarified the analysis of the structural re-
lationships existing in the periphenal nezve ganglia,

Upon wmany ncrve cells of the solar plexus thore was demonstrated an elaborate synaptic apparatus, this
being represented by a pericellular network of the very finest nerve fibers coming into the tnost intimate con-
tact with the ccll bodies themselves and their dendrites, It cannot be doubied that at least a portion of these
fibers represent the axons coming from semory newrons (Type 1 Dogicl) lying within the walls of the digestive
tracy, It is precisely these synapses that degeawrate when the mesenteric nerves are severed, this being observed
by us in our previous experiinents, This is provea 2lso, partially, by the observation that the altered synapses of
the present experisacnts are seen most often and fa the largest number on the periphary of the nerve ganglia,
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Among the synapscs of the solsr plexus which remain intact after the removal of the spinal cord are axons
from the celis of the Type Il Dogiel, these forming an organic part of the solar plexus itself, Here can be seen
also other forms of Interneuronal communication, generally grouped under the term *horizontal connections®
[2], these being recognized by the manner in which the dendrites or axons of one cell make contact with the
dendrites and cell bodies of other cells, the anastomoses from cell to cell and 30 on,

The pericellular appasatus of the various cells composing the solar plexus attains inequal degrees of de-~
velopment, Some cells are thickly covesed by a net of the finest nerve fibers which approach the cell from all
sides (Fig, 1}, Other ceils are covered by only one or two such fibers (Fig, 2), Finally, in the third type, there
is no pericellular apparatus that can-be seen at all,
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Fig, 1, The periceliular spparstia of 2 nerve cell froun the
solar plexus 19 days after extirpation of o st cord,

Only in exceptionslly rare fnstapces do these fioe norve fibues tenininate as slight thickenings making con=
tact with the bodies and oxtersions of the nesve coliy, Somewhat more often, thers cas be seen on these uni-
forinly thin, fine nerve fibers of the periceliular apparatus single, tiny, varicose-like thickenings which also make
conttact with the bodies of the nerve cells (Fig, 3).

It is of interest 1o note that the nerve fibrils from 2 nerve fiber may form part of the pericellular network
around one cell body and then extend to the pericellular 2pparatus around adjoining nueve ool bodies, This
makes possible the wansmission of a nerve impulse from a sirgle axon of 3 Type I Dogiel cell to several effec-
tor neurons just as is the case for preganglionic fibers of central origin (Langley, 17], (B, L Lavrentey, €],
}Kim:h\._ 14}, a0d others),

When the synaptic 2pparatus of the solar plexus is studied in the normal animal and then the same appa~
ratus is compared with what remains of it after the spinal cord has been extirpated, substantial differences are
uncovered between the synapses formed by axons of cell Type II Dogiel If and the synapses formed by pegang=
lonic cell fibers of central origin, The synapses formed by the dendrites of peripbersl sensory neurons form the
finest of periceliular fibrils enlacing the cell bodies and only rarely do they terminate in button-like thickenings,
In ow experiments with sectioning the mesenteric nerves [8] it is precisely these synapses that became alwered,

The synapses described {n the literature [4,14,15), forming the typical loops or rings making contact with
the cell bodies and th_ir extensions similar in their pantem t what is observed in the central nesvous system,
belong to the preganglionic fibers of central origin, Kirsche [15] in one of his studies classifies the morphologic
and physiologic peculiarities of the variows synapses as those with a "large® or ®small area of wansmissioq®

The presentation of the data given above when addud to that previously advanced testifies w the face that
the interneuronal connections within the solar plexus as well as in other peripheral connections within the solar
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Fig, 2, Pericellular perve fibers In the solar plexus 21
Jays afwer extirpation oi the spinal cord and € days fol~
lowing sub-disphragmatic vagotomy and sccdoning of
the splanchnic nerve, '
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Fig. 3, Termipal thickenings nnd thickenings along
the coursewf perdeeilnlar fibrils (Synaptic buttoms) 21
dayy after extirpation of the spinal cord and € days
after sub-diaphragmatic vagotomy and sectioning of
the splanchnic nerve,

plexus as well 23 i other peripheral ganglia are considerably more complex than is assumed by the hitherto
generally accepted, weil-kmown Langley schematic representation,
The ganglia of the peripheral nervous system must be thoughe of, fiast of all, as peripheral reflex centess
which play 8 most sigaificant role in the regulation of the activides of the internal organs,
SUMMARY

A method of complete extirpation of the spinal cord {n cats and pestoperative care of the animals has been
elaborated. A study of alides of the solar plexus from animals killed on the 12-21 day after extirpations con-



firmed the presence of interneuronal synaptic contacis in the peripheral section of the vegetative nervous
system, Intemeuronal contacts in the solar plexus are more complex than was prcvloully thought due to the
Langley schematic representation,

Ganglia of the periphieral nervous system should be regarded first of all as peripheral reflex centers which
are very important to the regulation of the activities of the internal organs,
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