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Diese Abh/ingigkeit  der klinischen N-Lost-Wirkung 
vom chromonemalen Spiralisationsgrad macht  abet  
weiterhin verst~indlich, warum bei niedriger therapeuti-  
scher Dosierung eine Leukopenie auch ohne Effekt  am 
malignen lymphat ischen Gewebe auftreten kann. Die 
Dosis reichte in einem solchen Falle wohl aus, diejenigen 
normalen und pathologischen Zellen aller Organe zu 
schitdigen, die sich gerade in der Iriihen Prophase befan- 
den, nicht  abet  um die Ruhekerne des mahgnen Gewebes 
zu zerst6ren. Je nach dem Spiralisations- und damit  
Hydrata t ionsgrad,  in dem die Rnhekern-Chromonemen 
des malignen Gewebes vorliegen, t r i t t  mit  Dosiserh6- 
hung der therapeutische Erfolg ein. Er  wird abet  nur 
dann mSglich, wenn der chromonemale Hydra ta t ions-  
grad der Kerne der malignen Zellen wesentlich unter  
dem der normalen Somakerne liegt. Denn eine noch 
h6here Dosis muss die normalen Somazellen schiidigen, 
allen voran die durch lockere, s tark hydrat is ier te  Chro- 
monemen ausgezeichneten RES-Zellen.  

Die morphologisch fassbaren friihesten ]Reaktionen 
der Ruhekerne  (Zunahme yon GrSsse und Farbintensit~tt 
der Nukleolen) k6nnten das J~quivalent einer gesteiger- 
ten I~erntAtigkeit darstellen, denn nach CASPERSSON 1 
stellen derartige Vefitnderungen eine Bereitschaft  zu er- 
hShter  Eiweissproduktion des Zellkerns dar. Dami t  w~re 
bei sehr niedrigen Dosen sogar eine Anregung der an die 
RES-Zel len  gebundenen Immuni t~ ts reakt ionen des Or- 
ganismus m6glich. Andererseits kann es sich bei der Zu- 
nahme der Nukleolenmasse aber auch um eine Hemmung  
der Abgabe nukleolArer Substanz in das Zytoplasma 
handeln,  die sich nach den Befunden ALTMANNS 2 auf 
chromosomalen oder chromonemalen Wegen vollzieht, 
in takte  Chromonemen also voraussetzt .  Diese Frage 
muss weiteren Untersuchungen tiberlassen bleiben. 

E. GRUNDMANN 

M e d i z i n i s c h e  K t i n i k  der Univers i t~ t  M a r b u r g  a .d .  
L a h n * ,  den ]. Sep tember  7952. 

* Jetzt: Pathologisehes Institut der Universitiit Freiburg i. Br. 

S u m m a r y  

From caryological tests on the lymph nodules punc- 
ture during N-mustard  cure, it is concluded tha t  the 
destruction of the resting nuclei wi thout  subsequent  mi- 
tosis is solely responsible for the clinical action. Between 
N-musta rd  sensi t ivi ty and the condensation or spirali- 
sation grade of the chromosomes, there seems to be an 
inverse proport ional i ty  which explains the special sensi- 
t i v i ty  of the very early prophase and certain forms of 
the resting nuclei. 

1 T. CASPERSSON, Cell Growth and Cell Function (Norton-Co., 
New York, 1950). 

2 H. W. ALTMANt4, Naturwissensehaften ~9, 348 (1952). 

The Lamellated Structure of the Nerve Myelin 
Sheath as Revealed by High Resolut ion 

Electron Microscopy 

outer  segments 1. As these membranes  besides collagen 
fibrils represented the mayor  par t  of the mater ia l  ob- 
ta ined and the polarisation optical and X-ray  da ta  in- 
dicated the existence of concentrically arranged alter- 
nating protein lipid layers, i t  was assumed tha t  they 
represented myelin sheath elements. 

The justif ication of this assumption was fur ther  sup- 
ported by FERN]~NDEZ-MORJ~N'S observat ions on sec- 
tions 2. In thin f ragments  of the myelin sheath he was 
able to demonstra te  series of parallel lines with a regular 
spacing of 80-90 A in ra t  and cat  nerves. As his speci- 
mens represented ra ther  small f ragments  he w a s  not 
able to see whether  these lines were concentr ical ly ar- 
ranged around the whole nerve fiber. Nei ther  could he 
conclude whether  this a r rangement  was uniform through 
the entire myelin sheath. 

In  ul t ra- thin sections of the osmium fixed mouse sciatic 
nerve, embedded in N-butul -metacryla te ,  and using an 
improved technique 8, i t  has been possible to obtain high 
resolution pictures of complete cross sections of myelin- 
ated nerve fibres. The Figure shows a par t  of such a 
complete cross section at 160,000 t imes magnification. 

An ext remely  regularly arranged system of concentric 
lines running continuously all around the entire myelin 
sheath has been observed, These lines are rather  uni- 
formly spaced through the whole myelin sheath. 

In addit ion to these lines, characterized by their  high 
contrast,  there appears a thin line (indicated by the 
arrows in the figure) with less contrast  between each of 
these principal lines. In connection with these inter- 
mediate  lines minute  dots of high contrast  are regularly 
seen. These dots represent more opaque regions within 
the in termediate  lines. 

The spacing between the thicker, principal lines was 
found to be 119 ~ 1.5 when measured on 20 cross- 
sectioned nerve fibres. This value represents the mean 
value for about  1200 spacings included in the measure- 
ments.  The coefficient of var ia t ion was 6 %. The thick- 
ness of these lines varies considerably with the focusing 
of the object ive lens. I t  is therefore necessary to measure 
the thickness on in-focus pictures of through-focus series. 
Such measurements  give a thickness of about  25 2~, 
which measure corresponds to the resolution of the 
EMG's  obtained during this s tudy 4. 

The intermediate  line is located half way in between 
adjacent  principal lines, thus dividing the ca. 95A wide 
space in between the adjacent  principal  lines into two 
equal parts. 

Both the principal and the in termediate  lines appear 
granular. This appearance, the slightly irregular course 
of the lines and their  behaviour at minor artificial cracks 
of the myelin sheath, show tha t  we are not  dealing with 
a diffraction effect but  a true image. 

The principal lines presumably form the basic struc- 
ture of the thin membranes  originally observed in frag- 
mented material .  The more opaque dots obviously cor- 
respond to the opaque dots observed on these isolated 
membranes,  where the dots are arranged in groups. 

The principal  lines presumably represent protein 
membranes  separated by the radially or ientated lipid 
molecules. The distance between the principal lines cor- 

Great  numbers of thin membranes  were originally 
isolated from peripheral nerves by means of f ragmenta-  
tion by SJ6STRAND t, using a technique similar to the 
one applied for isolating the uni t  discs of the retinal rod 

x F.S. SJOSTRAND, Proc. Conf. Electr. Micr. Delft 1949, 144 (1950) ; 
Nature 165, 482 (1950). 

1 F. S. SJOSTRAND, J. Appl. Phys. 19, 1188 (1948); J. Cell. and 
Comp. Physiol. 33, 383 (1959). 

2 H. FERN2kNDEZ-MORXN, Exp. CelI Res. 1, 309 (1950); Exp. Cell 
Res. 3, 282 (1949). 

a F. S. SJ6STRAND, J. Cell and Comp. Physiol. (in press). 
4 This figure for the resolution is based on measurements, 25 

representing the shortest distance bet~een two image points being 
resolved. 
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The myelin sheath of a thick cross-sectioned nerve fiber about 4/* 
of the mouse sciatic nerve. Ultra-thin section. Magnification 160,000 ×. 
This picture is the slightly under-focussed picture of a through-focus 
series. I t was selected because of the higher contrast compared to the 
in-focus picture in spite of the latter representing the higher 

resolution. 

responds roughly to the thickness of a bimolecular  layer 
of lipids. The in termediate  lines would then correspond 
to the ends of the lipid molecules being in mutua l  con- 
tact. This in terpre ta t ion  would fit in wi th  X-ray  and 
polarisation optical da ta  except  for the distance between 
the principal lines being a li t t le larger than  would be 
expected from X-ray  data, obtained recently by FINEAN 1 
on fresh frog nerve. I t  is also larger than  the electron 
microscope da ta  obta ined  by FERN~.NDEZ-MOR~.N 2 on 
cat nerve. These discrepancies may  presumably be due 
to the differences regarding the species invest igated 
and the different preparat ion techniques used. 

The differences regarding the opaci ty is presumably 
due to a differential  adsorption and eventual  reduction 
of the osmium tetroxide to the protein components  and 
to one specific par t  of the lipid molecules. The more 
opaque dots might  indicate the location of lipid com- 
ponents which are especially act ive wi th  respect to 
osmium tetroxide and might  show a non-uniform 
arrangement of the mixture  of lipid molecules. 

F. S. SJ()STRAND 

Department o/ Anatomy, Karotinska Institute, Stock- 
holm, October 20, 1952. 

Zusammen,iassung 

Die St ruktur  der Markscheide peripherer  Nerven- 
fasern wurde an ultradfinnen Schni t ten bei hoher Auf- 
16sung im Elektronenmikroskop untersucht.  Die Mark- 

1 J. B. FINEAN, Exp. Cell Research (in press). 
z H. FERNkNDEZ-MoRJ~N, Exp. Cell Res, 3, 282 (1952). 

scheide besteht  aus regelmXssig konzentrisch angeord- 
neten Lamellen, die rund 25 A dick sind. Der mit t lere  
Abstand zwischen den Lamellen betr~tgt 120 A. Die 
Riiume zwischen den einzelnen Haupt lamel len werden 
durch Zwischenlamellen halbiert. 

Die Intensit~itsfunktion der Cochlearpotentiale 
nach intravitalem und pos tmorta lem 

akust i schem T r a u m a  

Die dutch akustisches Trauma (AT.) verursachte Re- 
dukt ion der Cochlearpotentiate (CP.) wurde bisher vor 
allem hinsichtlich ihrer Frequenzabhitngigkeit  geprfift. 
Die charakterist ische Verschiebung der Intensit i i ts-  
funktion bei Anoxie bzw. Tod des Versuchstieres Iegte es 
nahe, den Einfluss des AT. auf die Beziehung zwischen 
Schalldruck und Potent ia lampl i tude  sowie die Frage 
seiner postmortalen Wirksamkei t  n/~her zu untersuchen. 
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Abb. 1. Elektroaudiogramme (Schwellenmethode) yon 3 Meer- 
schweinchen mit akustischem Tramna (Funkenknall). 

Abszisse: Frequenz des Prfifreizes, Ordinate: Verlust in Dezibel. 

Versuchstiere waren 53 Meerschweinchen (150-270 g) 
in Urethannarkose (1,8 g/kg). Die CP. wurden yon der 
basalen Vqindung der linken Schnecke abgeleitet  (Elek- 
trode nach DAVIS). Technische Einzelheiten fiber Ver- 
st~rkung und akustische Prfifreize sind friiheren Ver- 
6ffentlichungen zu entnehmen.  Zur Sicherung konstanter  
Versuchsbedingungen wurde die akustische Traumat i -  
sierung in situ durchgeffihrt und an Stelle des iiblichen 
Pistolenknalls der Funkenknal l  verwendet .  Ein  Konden-  
sator yon 0,5 p F  wurde bei einer Spannung ,con e twa 
15 kV (Zweiweg-R6hrengleichrichtung) fiber kurze, mit  
Spitzen versehene Leiter  entladen. In  Vorversuchen bei 
28 Tieren wurde die Entfernung der Furfkenstrecke vom 
Ohr vari ier t  nnd die Empfindl ichkei t  vor  und nach dem 
AT. mit tels  der Schwellenmethode fiir verschiedene Fre- 
quenzen kontroll iert  (Best immung der LautstArke, die 


