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CHnicaI o~crva~om as well as e~perirr~emal stoics have proven ~ t  internal or-ga~ preserve tt~eir f ~ c -  
t~onal capaef~es, ~p ~o ~ certat~ e~tenL even when there i= complete r~p~.~ of comm~c~f~om wt~h ~t~e cen- 
tral r~ervo~ system, eh~s givf~g the o~g~n~s:n a grc~ter abHOr.* to st~vive, It is for thi~ reason that there |a a 
S~clal S t ~  f~.ar~ce in Lhr ~C~r of ~hc c:omln~c~on of the ~r nerve ga~g!~a, Lhr c lar .~a~on ofCh~t 
motF~,~oh~,gy a~d Lh~ c6~mCc~it~s c x ~  ~ : ~  the l~tra, mural =nd the e~c~am~-ral ganglia..~s |~ L~om~. A. 

Howc-,-er. aftcr tlm ~t~die~ by/o~'~ L~ng~cy [ ~1, ~t was gcner~Ily accepted that t~r ~-.-'~l#~etal aeu~ora 
a~e effecrcr on!y an~ that in ~e ganglia ~ c ~  Is mc~r a transmt~ton of ~e .~rve i~'~puT~r from theprc~. ~ the 
pos~ganglicmtc / l~rs, 

Them a~e many s~dt~s i~{ca~ir~g c~hat ~. S. Dog,el was right in ag:riblng seaso~'y capac|ties to cells of 
Type II and ~a t  there are indeed synai~ic tics among i:,<ripheral ncumns[ 1.3,6,7,8,~,1 l.l~J. 

We were able to dcmot~ua~.e a~ong with L F. lvanov [1] that servcrlng mesentetic rzeree~ leads to de- 
generation of the proximal or central p o ~ o ~  oftbe ~rve and that this degeneration can be followed into the= 
ganglia o[ the sotar plexus. Under s~ch condit/om there Ls an alteration in ~he sy~;apt~r. ~ r a t ~ s  of the nerve 
cells c o m ~ t ~ g  O~e solar plexus [8~ 

The aim of ,he. present s t a y  is to analyze h~e inte~ne~ro~al con~ections existhng in h~e solar plext~ when 
it~ cells iose ~I1 ties with the central ru~rvo~ s).s~em. 

EXPERIMENTAL bIETHODS 

We dcvelo~d a ixocedurc Involving the total extirpation of the spinal cord la eats. followed by a se~es 
of measures ~-rmltt &~g these animals to live long enough to show d~�9 transf~matior~ of the pmgaoglion/c flbe~ 
which occur at :~ ;yr~p~-s of the peripheral ganglia. 

V/hen the required c~tr was given the animals would survive for quir~ SOnr~ t~r~4~, andso pcoved to be a 
convcnlent animal In which to study the many ixoblr of die peripheral ncavous sytern, I~ morphology and 
physiology, the activity of internal o rga~  ~ r~gulatlon of Peripheral r and ~ on. 

The operation was performed under cthcr~chlorofonn narcosls. 

In two p;ac~: at d~.e level oft~oracLc S-'/segmentand, then, (after severing cocd) =t the sacral segment 
we opened paths w thcsp/nal cord, t im making I long skin Incision. separating muscle auachnen~ from the 
b~lcs  and proteges of the vertebra and finally opening the spinal canal, by means of Luer forceln. 
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To pc,form d~e operatio,, ) ~ r 1 6 2  ~p~x'ially cocas!doting it} immediate postopeta&iVr eonditloo, 
"ocal a,~..sthasta is required~ I t  t~ a s p r  to remove w . ~ t i o ,  while zl~: spinal cordls  being 
ma!fipr It i~ (or dais tca~m-m flh~to having made tim sm.a|! apertu~ imo the thoracic portion o f ~ r  spinal 
canal, we would im~ra~d|a~ly 1 ~ o ~ ' r  tluro,gh it O.2 cc of I% novoqai~ .  After a l a ~  of some time novo- 
cai .e  would aLso be in~c~{ucad tnLo the .~bdural ~pac'e. Still la~cr small q,,antitt~) of ~ v o c a t ~  w~c  put very 
gradnally into the varinm lew:b of  ~l)c thickm'ss o f  the spinal ~ r d  it ,  elf. It ,:an bc ~ e n  that tl~c use o[ t hc~  
procadta-cs rcmlted in all manii:~+t~om of dw~ cord. i,~cludi.g tin: u:ctim)i.g, bab~g done m)d~r co+nple~ local 
ar~sI~c$ia, tndr of the g~.~wral n~n:od~. 

At r vary e~d of  d~: o{:~ratloa we i,{uod~ccd novocai.r  Into th~ cn t i~  thk:kns{~3 of  the central portion 
o f  th~ severed cord tmcating a ~ t  d a lc-.:al dcpo~ 

After scvcdag the co, d. d~  c . d ,  of  ,ha ~ d  pon io0s wr162 {igated. ~ d,,ra mattur had tO b~ {~- 
eluded ~ tt~r ligature% thi~ f~ ' iBt~tmg tt~: ~,nova{ of tlw: spina I r Irrom the" ~ertcbral canal~ For the ,.,me 
raasoc, d~r maximum am)bar  o| s{~l toots d)~t cupid be r~acl~d wcR: severed. 

The $pi~l  cord was ~ 2 ~ t  ou~ by ~:~d,~g a ~nctal rod havi~g the corve of  d~  5p}nal c a n a l  Slmul- 
tane~x..-?y, d~ere was exerted a p~{1 c~ ,2~ h~t~.)rc holding d~e caudal end of the cord. 

The pordor~ of the spi~{ r  rcmaimng w/d~ia the spinal canal .we re  f~b~sI~Oy~cd using a,  a caute, y 
t ~  h , : a ~  and of a metal ~c~. d~) gbo h~lplng ' ~ t ~ J i  bleadiog. After ~t is f~cto~ hcm~t~s,  the mastics 
r  ~en the skin we~: sewn in layg-t~. T ~  ~mm.~v~ g,~:a~cst po~r da[~gars ~o {ire are ex('e~iv~ hemorr- 
hage:,, di+tu,b~nce of I~-'at ~c~ ~!a~h~ :~d th,: r~gh~-~ {fr~q~nl }cvctc u{n~t of c.~tdl:ac rhy~h),~. For ~is tca~)a 
we a|way.$ ~ave immodiatcfy ~ Or o p ~ : ~ , ~  up to 20 cc o{' phy~iologic~t ~1f:~: )ubcul~nr (a,~t 

F~ the fir:; pos.m?erau~'r g~ ~:~H'ic~l h,.,a~ w~uI-d bc given, II~c hod>. *c;;~r~h~rc bci,~g ),~as,med at 

mo~,~l of fe~:es from ti~c n=c).~. W~v the ag~.~ of ,citer,: ,; prr~,;en.~in~ el tm~h~i?J~g tR~p)"5.. ~;rc~., the ~HtiO~ 
Of t.br anvn~l wo~)ld hc at)cr a~ f~ ~;~.gn{ in~g't~o':~b white, la~cr, the po~)crL>t ~ i o ~  ~g ~IgT body as wcl! aS lhc 

Allog~'b~L'r 8 ~-ats were o ~ , ' c d .  ~.~c t~'i~bed ~w~ fl~c 4th day a{ a fcs~tlt of in~piratio~ ~cnmo~)ia. T|g; 
oLher~ ~,cre~acrificed bctwc~-n ~I~ ~lh ~ d  2 l~  ~J~}~ ~)~to~'tativcl) o- In the l~.~ opt'ration a .~,ond o~ra t ion  
wa~ performed on rl~ l~th da)- fo~o~r~ ~cmov~ ef ~c spin~l cord: ,~.b-dta~)~gm~ic vagolom)- ~nd section 
of t~c Spl3~,~,if~ ,3crvc Wil~| ~ "  s)mpJth~tie C~'Ji~T~r. The aim of  th~ second operation w~s to cli)nh~te the 
~ t i h i l i t )  that v~gaI ~d D'~pa~%cOc fih~., or~g~natir~ from t|~: fi~t ~ toac ic  ~cgrne~)t~ of  ~hc ~pinal Cord we,rid 
for).~ synaptie app~t~i in ~c solar plcx):S. 

~ c  ~l~r  ?Ic~us was stable4 wi~h silver ~.~g~g the Campo~ i~c~v~d~r% with the ,m:hhod of  GR~ss-Bielschowsky 
o..Jng the B. L L~vran~iev modific{tion argt with tL, c Cain| pyridin~ l-~.occdu~, d~= t i~ucs being pI~ced in celLof 
drm. 

E X P Z R I M E N T A L  RESb I.T$ 

S~dy of dr  ixeparaflom ~ ~ d  t ~ t  e~clusion of d~e synoptic appat~t~ and the pregangUordc 
nerve fiber) o f  canual r~rve~ s)mem origin gtc-~t]y $~Lnplificd and ci~rificd the aa.~l)~is of  the sgnicti,zal t e -  
lat/oo.~hips existing in th,: peripheral nerve ganglia.- 

Upon :nan}, r~ctve ceils Of t~e ~olar p l cx~  thc,c w~s dcmoos~rated an elabo,ate syr~ptic apparatu% 
being rcp, csemed by a {~ricellular nc~work of  the very finest nerve tibets coming into t ie  Irayst in t imatecon-  
tact  wilh the c~ll bodies themselves ~nd their d ~ i t e S o  It e l m e r  bc doubled that at {oar a portion o f  these 
fibers ~prcsent the axom coming from sensory ~ , t m s  (Tyix: 11 Dog|el) lying within the walls of  the digestive 
tracl. It is pmocisely tlw:$c syr~pscs that degem:~tc  when the mescntcrie nerves arc severed, th{s being observed 
by us in o~- p,~viou s ~xpcrhnent~. This is l>mvcn also. partially, by the observation ~hat the altered s).napse~ of  
tbc present experiments are seen mo,~ often a~d ta t l~  }attest n.mb~ ) o .  dg~ periphery of the nerve ganglia. 
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Among the syn~p~s of the solar plexus wMch remain intact after the removal of'~'m ~plml cord are axons 
from the celts of the Type II Do#el,  these forming an organic part of the solar plexm itself, Here can be seen 

[so other forms of intemeuronal communication, generally groupedund~r the.term ~'noflzontal connect/ore" 
[2], there being recognized by the manner in which the dend~lte, or axons of one cell nml~ coat~ct with the 
dendrims and cell bodies of other cells, tim ~tn~.omo~s f t ~  cell to cell aM so o ~  

The pericellular app~ratm of the various celts composing the solar p lex~  att~lm tmeqt~t ! degrees of de-  
velopment. Some cells are thicldy cove,'~d by, a net of the finest ~erve fibers which approach the cell from ~11 
sides (Fig. 1). Other ceils are cove~d by only one or two suck fibers (Fig, 2). FLm, l ly , /n  the third type~ th*-re 
is ~o pcrtcell~lar apparatm that can.be seen at t t l .  

C~l)" io c~ccptio,7.all) rare In,lances do t~.~. f~c:~. ~r,~e ~=~'s, t~zi:~nate as slight th|ckcni~gs making con- 

tac~ with t~. ~dic~ ~n~ extensions of ~e r, cc<c c~'l~; ~Qmew.b~t more often, ~cr~ c~n be seen on the~ un|- 

~ml) thin, fine ~ervc fibers o( the pcziccl~laf ~p~rJtus ss tiny, varir th~ckenings which a-lso make 

c~;t~ct with ~r bo~ie~ of the nerve <-ell~ (F!~ 3), 

It is of interest ;o note L~at the ~erve fibril.~ f~om a nerve fiber ~ay  foem part of ".he pericellular network 
an)arM one cell body a~J ~en  cme~ to the pericellular apl~rat~ aro,J~d ad}o~nir4j ~ r w  cell bodies. This 
make, po~tiblc t~e tramm~ssion of a nerve imp~lv~ from a sirgtr axon of a Type II D o g ~  cell to several cffeco 
mr neuron~ jUSt as is tl~e c a ~  fo~ pregangl*onic fibers of central origin (~L~ngiey. t~]. ~S. L L~rcntiev, 6], 

~'Kirsche, 141, a ~  ot,MnO. 

When the ~ynapttc apparatus of tbe solar piexus i~ stucIied in the r~omml ~,~imal and then the same appa- 
ratu, is comp,ired with whir mrnatm of it af~:r ~e ~pinal CO M l M S ~ ~ ext~par~cl, s~stantial differences are 
ur, covered between the r#a~a~e! formed by axons of cell Type lI Dogie] II and t~e synapses forme~ by ~egang.. 
lionic ceil fibers of central origin. The ~ynapscs formed by the dendrites of peripheral l e r~ ty  neurons form the 
finest of pcric~cUular fibrils ealacing the cell bodies aM only rarely do rJ~), termin~m in b~on-41ke thickeningt. 
In our expe~itt~ntt with sectioning ~ me.~nteric nerves {8], it is prcc ,~ ly  these synapses that became altered. 

The s)'naptcs described in the literature [4,14, I~], forming the typical loops or rings making contact with 
the cell bodies ar~ th.ir extemiom similar 'in their pattern to what is observed in tim central nervous tysmtx~ 
belong to fl~ pteganglionlc fibers of central origin. Kirsch~ [15] in one. of hi# ~t-~lics clarifies t1~ morphologlc 

and [Niysiologic peculiarities of the variom spapset as those with a "large ~ or "small area of t~ammlstiott t " 

The presentation of the data given ~bove when added to that prev~,omay ~vanced  t ,  ttif i~s to the fact that 
tim intezneuronal cor~ectiom within tim solar plexus as well at in other p*ripheral conremtiom within the solar 
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Fig. 2. l~er~cell,al~r ~er,r fibers In the soI~r plex~ 21 
d~>,+ after e x t ~ i o n  o~ the spL,~l cor~ +,~ 6 days fol- 
Ic~Iv+g sub-diaphragmatic v ~ t o m y  an~ ~ct/oning of 

j 

Fig.. 3. Termlr~l ~'~cke~in~ and t,~ic~nings along 
~e co~rss~ofp~clrv~1.2~r fibrils (syn,~ic buttom) 21 
d~ys ~f~r extiapation of the spL~al cord and 6 day~ 
~ft~a ~b-diaphragmaUc vagotomy ;~_.d ~.C~oning of 
th~ splanchn~c nero. 

plexus ~ well as in oO~er [~eri~e~al gangUl are cor~siderably mote complex cb~n is lssumed by ~ ~ltherto 
gen~aIIy acceded, well-~own L~r~le), ~_hernJtic repres~nutlon. 

The ganglia of the peripheral nervous syswra mult be tho..,oaht of, flcst oflll, as pes/ph~ral ~flex ce~ 
~.-hlch play a most slgniflcJnt role in the regu/at/on of the act/vit/es of the /ntern~l ocgwa~t. 

SUMMARY 

A ~ of complete exeter/on d the sptr~ curd in ca~ ~ d  pW~-pe:a~ve care of the animali hu 
eI~Ix~ar~i. A study of LUdes of ~ e  ,olaf plexu~ f~om an/rrmls killed on the.12-21 day after e ~ ] ~ U o m  con- 
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firmed the presence of lntcmeuronai tynaptic contacu in the peripheral section of dm vegetative nervous 
system, Intemeuronal contacu in the solar plexm are more complex than was previously thooght d m  to the 
Langley schcmatlc representation. 

Glrlglla of th~ peripheral i1~rYouJ syltcm should be regarded tim of 111 as pertphelsJ leflex centers which 
~'t  very Important to the regulation d the act/vtties of the internal orginJ. 
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