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NERVE FIBRE INTERACTION IN THE ROOTS

BY RAGNAR GRANIT.

To the clinician the root region is of particular interest on

account of the symptoms devcloping during root compression' In
accordance with the observations of Granit, Leksell and Skoglund

(r944) compression may lead to nerve fibre intcraction contrary to

the law of isolated conduction. It is likely that the isolation,

maintained by the normal fibre membranes, breaks down under

thc stress of the pressure. This means that its internal electrical
'battery' the poles of which arc kopt apart and isolated by the

membrane separating inside and outside of the nerve fibre, may

have a chance of distributing its currents within the compressed

rcgion. Vhere such currents from one fibre enter another fibre
an anode will be formed; where they leave it on their way to the

other pole of the battery there will be a cathode. In accordance

with Pfliiger's law there will be excitation at the cathode and de-

pression at the anode, In this manner internal currents within the

compressed region of a root may set up changes of excitability
which are reflected by abnormal motor and sensory responses, to

be expected, particularly, when impulses are Passing through the

critical zone,

Norv it was found by Rexed (r947) that the demarcation poten-

tial (which is the potential of the 'battery' and maintains the

demarcation current between the intact and cut region of a nelve

fibre) is a function of fibre size. In parallel measurements hc

showed that fibre size and demarcation potential increased sim'rl-

taneously. In the roots where the number of large fibres is greatcst



aldnor-orureql V 'ePorureql aql uo sr 9 -I sluaulladxa slql uI
'alrds E lq Paru"dulolf,E uoll

-r".rtuo3 ,lcsnu JaIJq B slIf,ITe lJoqs lJa^3 snr{I 'Jauu"tu IEnsn oqr

ur rld"r8olircso puE .rarJITduB or pal PuE ellsnu.ql olur lf,nls suld

Je^lrs lq dn palcrd (spnuarod uotrot) salrds apsnur l;rutp;o eqt

u.raqr uodn pasodut;odns aleq r.rrd raddn eqr uI saulT I?JIllea eqJ
'prorr.l eql uo alqrsr^ suolrr€rluoJ lJeus aqr Sursnec l1 ol :1coqs

u dq puocas lra,te petelnrurls Suteq st apsnru aql 'PeI{JEllE sI

'iu?'qu ut qotq,t or qder8o.,{u aql sI e]PPIlu lll uI euII I"luozrroq
,{,reaq eq1 'luarrrrradxe rtyncn.red stql uI Peluoillun lnq q3noria

uo(uuror sr qcrqaa Suqooc o: asuodsa:5o adlr r uLroqs sr r '31; u1

'sflauuadxl to uovdl.asaq

'paxr1 ,{1pr3r.r se,t 3ay aql 'qdt.rSolur ralsnqrs^urdorg
JrJlaruosr aql ot p.qlEllE sel$ 'tfilutal2otltvS a,1t to luo ttl?lqtl ey1

'alf,snur V 'l l papr.trp aqr uo peceld rrr^\ sPouraql Pue saPorlrale

saruueuos ,os z'r-r jo sl"aJrlul :e paleade; '1ooqs Suttelnrutls

E roJ r S Irrlue^ eqr or paqdde al?a saPoltcalr :PalEInlJIc sE1

Jrt",r qrrrla qSno.rqr epoutaq: ltlaru pa.ranbcel pul pslelosl IIe,t
'8ooi rutr r aqr ur paceld se,t 11 ltlua,t eql l11r;aue5 'apotr

-Jarir aql urqrr^\ looJ aqr 3o r.ted Prlootr aql ol e^Jeu UIJE-.I Ielu
rou aqr uo.u un] sluaJJnl qcrq,t ur ,{rarreq t elB.raue6 ol 1I alJo}

JeuuEru srql ur pue 1r Ioot'JPoLuJeql u olul lool auo ecrld o:'lel
prluJqelcep eql uI slooJ o,1[l uaaldlf,q uolllElalul uo luruluodx.
ur Snruueld uaqnd. 'l"rnteu Pauees elo;e.reql \ '(1t61 'SJaqPun-I

pu? rruer, I 116 t' ;:yra uorlC'Jt5r'pun13o15 PuE lruerg :9t6 I

'tru"Jg pur p.lrqu:ag) eurll eulos "ro; lllecrreruarsls Pelpnls u3aq

sELr uou"lnrullsoureqr ,(rore.roqel slql uI ?^reu eqr 1o uortrod

IrruroLI " ot a,trleiel a.rrlzBauo;tca1a uolSe; pelooc arll sJaPue'I

anssn snolrau 5o Buqooc Ielol t"qr unlou1 ureq 3uo1 seq r1
'EurureroJ IB.IqelJr,4.JOlllI

aqt olur l;tua Jleql 1" selqlJ Jo Jeqrunu a3;e1 v aSeu:ep u?l slooJ

e,r.:atr ieurds rqr ur uollilul.IoJ tslc qtt,t suolte-rairlo.rd i"Prour{JEJE
tELIl u.^!oqs dpueca; srq (lt6r) paxeg 'uorSar srql ur ,ftrpqelrc

-xo aql Sut:a:1e 1o clqedro slualJn, dn les ol ouoJd -,(1;elnctl:td

aq or not8a: rooJ eqt uI sarqr; paSeurep t:adxe a:o;a.raql l'eur

ario 'en]E,t lunullxetu stl sarllEr.I ool Itllualod uoll?trl"rueP ,rll

Jrr



\T6

records its temperature. It is connected io a galvanometer thc
mirror of which is illuminated by two lights in such a fashion that
either light will form a record on the film when the temperatur.e
changes between its extremes. These are the thin horizontal lincs
in fig. r.

Ve are now ready to study the effect of cooling the root. It is,
of course, severed from the spinal cord, as are thc roots used in all
these experiments. Vhen the temperarur€ (fig. r) drops from 37

ii1tllliiiiiiiriitiiiill'liifitiilifl ii illiil iiitliill I 
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Fig. r. Thermodc on the ventral L5, srimulatins electrodes on L7.
M. tib. ant. on myograph. Slanting lirres marking tcmpcrature of thermode.
Uppcr part of figure shows movement of swecp circuir startcd by shoch to L 7.
In this experiment musclc spike recorded by swccp circuit. Hcavy line in the
middle of the film illustrares myograph zero on which supcrimposed twitch b1
shock to L 7. Convulsive contractions elicited during first phase of cooling,

See tcxt.

to r40 the cooled region sets up a discharge which elicits convulsiyc
contractions in the muscle. Additional spikes appear in the vertical
oscillograph recorcl along the upper cdge of the film. The con
traction is restricted to the falling phase of the remperature culve.
During this phase the test contraction from the other root is

wholly covered by the direct excitatory effect fror.r.r the cooled
root. \trhen it again appears, at the later stage of cooling, it is

seen to be of practically the same size as before cooling. Therc is

therefore no effect of the cooled root upon the impulse set up by
the test shock to the adjacent root.

Varming the root to 46" (fig. t, lowermost record) is seer to
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effect of the shock to the orher portiorl is greatly facilitatecl. Thc
test contracrion increases to about 8yo gr (the recording device did
not here give Iull proportionaliry). The effect disappcars im-
mediately upon warming the root. The muscle spike increases and
dirninishes with rhe muscle corrtracrion-

If the facilitating effect, described above, originates in the root
legion it should appear already in tlre nerve. In order to elucidate

)))))))))))))))))))))))))))ll))))))))))i)l))r ))l)

Fig.3. As fig.:, brt nr this case end of thc poplitcal nerr,e on thc swecp
circuit so that s1,ike nlong uppcr edge of filur is a monophasic nerve spikc.

Initial temperaturc 4yo. See tcrt.

this question the popliteal nerve was cut in the knce region while
the nerve to tib. ant.'was left inract. In the following experiment
stimulating elcctrodes were placed on one branch of L 7, rhe ther-
mode on another branch of thc same root, The isometric muscle
contraction is recorded from the tib, ant, muscle, the spike set up
by the shock to the root from the cut periphcral end of the
popliteal nerve.

Fig. 3 illustrates that the faciiiration during cooling not only
appears as an increase of the test contractiorl but also as an in-

___, ,,_-_ 45.

))))))))))))))))))))))))))))))))))))))))))))))))



'euo elq"qord
tsotu aqt srurss rusru"qJalu PlrJlf,.le u" alorll$. eql uo rlSnoql <e8Ja^

-uol stooJ ordl eql aJrrl,r 'uorSrj .qt ot pJtlrursuEll eq dEtu plol
Jo traJ1a aqt uSrs Ircrrtcele 3ur1ce1 ssecord aruos lq rr:qt eyqrssod

sr 1r srqr errdsaC 'uorlesuelod lzcr,rrcela dq paterrrur aq uzc
pJoJ Jo tJrJJa ar{t lrqr .r"al, osJE sr tI 'toor tuaf,Efp" up ot lcorls
Jrf,rJltrale ur lq dn las aS.rzqcsrp rql parrtr1rtEJ roor euo;o Suqooo
eql ]Eql asues aqt uI slooJ o,lu aq1 uoaaateq uorlJ?Jrtur s€l16. eJaql
s:uerurradxe oqr ;o uon.rodo.rd alqslaprsuoJ € ur l"rlt reell sr tI

'truauluo)

'serrlu t .ro I urqt e:ou peteoda.r eq touuer
pue lurrsuert sr dlle.roucB 'luaso.rd uaq,t 'treJ1e IEruJeql eql

'tuasqc saurleuros 'auase.rd sB,t

tr saruuaruos 'stuarur.radxa Jo raqunu e ur par;t se,n uorlesurlod

Jo tmJJ? aq1 'a,rnr8eu l11oqn a;a,t sllnser eqt 9 u1 '3urrure..ta.

uodn uouelrlrcej: s"/ro. ,iarll auo u1 'Suqooc Surrnp uourtqrceS'a z

'e^oq" paquJsap purl ?qr Jo uo0f,?lelur se.r. arer{l sl"urruB oz eq1 Jo
fr u1 'sr.red pnba olu orur papr^rp'l 1 3o saqcue;q uo a'lo.u daq:
stuerur.radxa I ur 'r g pue I 1 l1:sour 'stoor luaJe;Jrp uo a.rea epo.rl

-Jele pue epourJaqr stuerur;rdxa lr u1 'slrc at?JgaJaJ.p oz uo tno
porJJtc eJar{ sluaurrJadxa JnJssaJJnS 'sesec a,rrtrsod pue e,roeSau

Jo Jequrnu alr!"JeJ arll olur 3.rrnbu 01 tsalatul ;o sr tr 'tuasa.rd
saurrleuros 'ruasqe sr seurteulos rla11a Ierxraqt aqr reqr Suraag

.VUI

i'o-r'o Jo Jepro aql ;o a.raat paqdde sluarrnJ arII 'uorlesr.relod

JOJ pasn ajaa sePoJrJrla .rzlodrq pue .relodouoru qrog 
"trl 

s,ra3

-lllJd ot 8urp.rof,f," erea stf,elJa eq1 'uonesr.relod areudordde lq
r{f,urJq tooJ Jeqlo eql or lJorls tset aql Jo tJaJJe eql sserdap ro err:r

-rlrJBJ ol elqrssod pe,tord tI 'eruelsrser 6; ooo'ol ? sr:^\ sapollela
rqr qrra serJas uI 'luarJnl lu"tsuoc e lg pasrrelod se,t tlf,rlErq looJ
eqr qrnli! q8no-rqr sapo:rra1a elqesrrelodun 1o rrcd r: lq pacelda.r

PuE Pe^oueJ uaql sE,1d ?PoruJeqr aql luarur.radxa aruEs eql uI
'3urrure-lt uodn enp,l leurSr.ro

Jrrql ot uJnrer uonJEJMoJ pue elrds q:og 'a1rds er{r Jo rrrll qrl^!
pe:eduroc lsapour sr uouc?Jluol lsrt aql ur asEaJcul aql '13EJ uI
'a,\Jau eqr uo.rj papJoJeJ oyds crseqdouoru er{t Jo ezrs eqt uI rs"a.rf,

6tr



The phenomenon is of clinical interest and theoreticaily too it
is of some value as a model of what might happen anywhere in the
central neryous systcm in the fork joining confluent parhs suir_
jected to electrotonic spread of slow potential changes.

Summary,
Interaction berween cwo adjacent roots occurs in a conside._

able proportion of experiments in which the effect of the tesi
shock to one root is augm€nred by local cooling of an adjacent
root in a thermode.
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