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1934, merkliga bede med hensyn till teknik och rikedomen av nya resultat. Det
gick, sesom sir ofta i experimentell forskning, att den klara insikten om att
impulsens r-andringshastighet bestamdes av nervtridens tjocklek och utbild-
ningen av en elegant elektrofysiologisk metodik frjr detaljanalys av s&dana

problem blev upptakten tiil en experimentell utveckling av stora mett. En
rd.cka n!-a upptackter fdljde pA den fdrsta, och genom EnleNcnn och G.lssrns

och deras medarbetares arbete vaxte smdningom fram en helt ny och exakt bild

av de enskilda nervtridarnas egenskaper. Dc skenbart enkla kablama visade

sig vara ytterst mingsidigt diflerentierade i funktionellt hanseende. P6. grund

av att nervtrAdar i sist:t hand blott iro utskott pe nervceller, sA ha deras lesultat

utomordentlig betydelse frjr det centrala nervsystcmets fysiologi, Denna om-

stindighet miste sdrskilt beaktas vid verdesattningen av ERLANGER och Ges-

srr.ns arhete.

ERL^NGEri och G,rsssn visade, att nervtredarna efter sina cgenskaper kunna

indelas i tre huvudgrupper, den ldrsta dessutom ytterligare delbar. De tjockaste,

A-trfidarna, ha hos dnggdjur ledningshastigheter fran 5 till roo meter pcr se-

kund; C tradarna, som iro de tunnaste, leda med hastigheter under 2 meter per

sekund. Diremeilan ligga B tridarna med ledningshastigheter mellan 3 och r4
meter per sekund. \{ed ledningshastigheten, men ingalunda alltid parallellt med

denna, varierar en ricka andra egenskaper. Bland dem kan niimnas: retnings-

trdskeln, impulsens utstrackning i tiden, dess stigningstid, latens och storlek,

den pi impulsen fclljande oretbara eller refraktira perioden, impulscrnas kiins-

lighet fijr kvevning och tryck pd' nerven, och sist, men icke minst, vissa i tiden,

mera utdragna vdxlingar av retbarheten, som ftilja ler impulsurladdning.

ERLANGER och GASSDR angay ockse pe vilket sett detta rikt diflerenticrade

svstem Jcjrdelade sig olikartat 6ver ryggmiirgens in- och utgaende rdtter. Smdrt-

sinnet visades ti1l exempel i stor utstrickning betjanas av lina trd'dar med

l6.ngsam ledningshastighct, muskel- och beroringssinnena av snahht ledande

tradar. I{roppens muskler innerveras ocksi av snabbt ledande tredar'.

I centrala nervsystemet 1A impulsernas tidsfcjrhillanden utomordentlig be-

tydelse fcir de olika systemens samverkan. En eller nAgra fi tusendedels sekun-

ders tidsskillnad mellan ett systems impulser i ftjrhillande til1 ett annats han

betyda, att en bana dppnats eller slutits ldr impulsens fortsatta vandring lram-

et. Det tillhdr dagens arbetsprogram att reda ut dessa komplexa fcirhirllanden i
nervosa centra,

ed sin vackra metodik cippnade ERLANGER och G,rssBn senare nya linjer

fiir lorskningen aven genom detaljstudium av retbarhetens fdriindring, efter

att en eller llere impulser natt ett tviirsnitt aY en nerv. Deras intressanlaste
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THE re44 NOBEL PRIZE FOR PHYSIOLOGY
AND MEDICINE

rvas arvarded. on October the l6th. joinr)y lo

Josreu Enr,excrn and Hrnrrnr SpENCER G,tssrn.

The following account of Erlanger's and Gasser's works is by Pro-

fgssor RecNan Gn,LNtr (Stockholm)1:

Three great electrophysiological discoveries can be regarded as mile stones

in the development o{ our knorvledge of nerve physiology. In the middle oi
the last century, long belore Alfred Nobel had bequeathed this great {und to
thb world, Du BoIS REyMoNl shor,ved that the nerve impulse was an electrical

wave of negativity transmitted along the nerve. HELiTHoLTz made the lirst
measurements of its average speed of propagation in a nerve stem. The second

great discovery, rervarded with a share in the Nobel Prize for 1932, wps Aonr,lN's
observation that sense organs and nerve cells discharge whole series of such

impulses. In each individual fibre the nerve impulse is of constant size but the
stronger the stimulus, the greater the frequency of the impulses discharged

along the nerve. The nerve cells, as it were, communicate lvith each other

by a kind of machine gun fire, This description of the mechanism is inadequate

from the standpoint of physics but otherr.vise illuminating. And, indeed, if the

impulses are led to a loudspeaker over an amplifier it does sound like machine

gun fire. The discoveries or ERLANGER and G,lssrn constitute a third step for-
rvards.

In r9o7 the Srvedish physiologist GusrAF GornuN made the assumption

that conduction velocity in thick nerve fibres is greater than in thin ones.

The basis lor this vierv rvas W. TnoupsoN's formula for electrical cable con-

duction. 'I'his assumption gave a physiological interpretation ol the lvell-knorvn

fact that thc individual fibres of a nerve stem vary in cross section. Some

{ibres are less than o.oo r mm in diameter, others just above o.ozo mm. L.q.-

prceuE and his colleagues, from r9r3 onwards, published some papers in rvhich

indirect evidence in support of this vier'v lvas advanced. In a series of re-

1 Dro:rdcasi lectule delivered on the roth Decenber 1944.
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excitability which were associated lvith slow changes oI electrical potcntial,
studiecl in detaii by G.q.ssen. These changes of excitability cnhance or depress

succeeding impulses. Such "afterpotentials" had bcen seen be{ore, but GASSER

and his collaborators demonstrated tl.Leir independent char.rcter and shorved

that they behaved in a different manner in the three main types of libre.'fhe
concept of a high degree of differcntiation of the nerve fibres for their diflcrcnt
tasks rvas thus irgain supported by a new group oI facts. These arc of particular
importance for the physiology of the ceritral nervous system. A prominent

feature of this region is interaction bets,een excitation and inhibition in close

association with slow potential changes. ERLANGER and his collaborators devoted

themselves to an analysis of thc changes of excitability in a nerve influerrced by
a constant electrical current. One of their most important discovedes was the

demonstration that sensory nerves in many respects ciiffered from motor ncrvcs.

The sen,.ry nerves had, for irtstance, Ioryer thresholds of excitation and they
put up k ss resistance to impulsc generation (less "accommodation") than notor
nerves. This fresh contribution to the dif{erentiation among the nerve iibres

has lar-reaching consequences.

\!hen to-day ERLANGER and G,rssrn receive the r9.i4 Nobel Prize lor ureir
discoveries concerning the highly differentiated propertics of single ncrve

fibres, ii. might be pointed out that their achievement was not born, fixed and

armoured, in the manner of the birth ol Pallas Athene. But no sooner had their
first result given them the key rvord than discovery follorved hard upon dis-

covery until their colleagues everyrvhere in the rvorld came to realize that
a great new s,'nthesis had been born to nerve physiology. This synthesis is

based on new facts, lvell hardened by a masterly technique cementing them

into a groundri,ork on rvhich y,ill be erected rvhatever structure the future has

in store for the physiology of the central and peripheral nervous system.

Stockhol rq46. Krnsl. Boktr. P. A. Norstcdt & Sijner




