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Intranukle i i re  E i n s c h l u s s k 6 r p e r  in N e u r o n e n  a l t ernder  Rat t en  

In t ranuk le~re  EinschlusskTrper  versch iedener  Struk-  
t u ren  sind yon  einer Anzahl  yon  Autoren  sowohl im 
no rma len  1,~ als auch im pathologischen 3 5 Nerven-  
gewebe als e lek t ronenmikroskopische  Befunde  beschrie-  
ben worden.  Bei l e tz te rem hande l t e  es sich um Ge- 
schwtilste,  In fek t ionen  und  chemische  Induk t ion .  Man 
glaubte ,  diese Befunde  als Ausdruck  einer zellul~ren 
Hyperakt ivi t /~t  bewer ten  zu k6nnen  a. 

Eine  besondere  F o r m  dieser intranukle~Lren Einschluss-  
k6rper  wurde  von  RAIN und  FIELD s im menschl ichen  
Biops iemater ia l  von  Mul t ip le -Skle rose-Kranken  gefunden.  
Es hande l t e  sich dabei  um einen s tabf6rmigen  K6rper  
mi t  lamell ier ter  S t ruktur .  

Bei der  U n t e r s u c h u n g  des sensomotor i schen  K o r t ex  in 
a l t e rnden  R a t t e n  Iand sich jedoch  mi t  grosser Regel- 
m/issigkeit  ein s t rukture l l  gleicher Befund.  An osmium- 
f ix ier tem Mater ia l  zeigen diese U l t r a s t r u k t u r e n  ebenfalls  
die typ i sche  l~ngsver laufende Lamell ierung.  Teilweise 
war  diese in der L~ngsachse um weniges spiral ig verdreht .  
Neben  den St~tbchen fanden  sich, al lerdings weniger  
h~ufig, Fibri l lenbtindel ,  wie sic im K a r y o p l a s m a  von  
Neuronen  j t ingerer IRatten berei ts  beschr ieben  sind 1. 

Diese B e o b a c h t u n g  1Asst schliessen, dass  n icht  alle 
in t ranukle/ i ren Einschlussk6rper  im Sinne einer zellu- 
l~tren H y p e r a k t i v i t g t  zu d e u t e n  sind. M6glicherweise 
s ind einige dieser Kerneinschlf isse - und  wir  m6ch ten  
das flit die hier beschr iebenen a n n e h m e n  - als Zeichen 
eines unspezi f i schen involu t iven  oder  degenera t iven  Pro-  
zesses aufzufassen.  Eine  d i rekte  Assoziat ion zur MS 
erscheint  fraglich ~,s. 

Summary. In t r anuc lea r  rodle t  shaped  s t ruc tures  simi- 
lar  to those  recent ly  observed in h u m a n  mul t ip le  sclerosis 
b iopsy  mater ia l  were found in cort ical  neurons  of aging 
rats.  The morpho logy  of these s t ruc tures  is descr ibed and  
the i r  possible significance discussed.  

Fig. 1. StabfSrmiger KerneinschlusskSrper im kortikalen Neuron 
einer 25 Monate alten Ratte. "• 5000. 

CLAUS MEIER 
Institut /#,r Histologie und 
experimentelle Neuroanatomie, 
34 Ggttingen (Deutschland), 6. November 1968. 

Fig. 2. Im Ausschnitt ist die lameUierte Struktur mit leichter spira- 
liger Verdrehung sichtbar. • 20000. 
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U p t a k e  of Label led  V i t a m i n  Blz and 4 - I o d o p h e n y l a l a n i n e  in s o m e  T u m o u r s  of Mice  

During  the  last  years  there  has been a rapid  improve-  
m e n t  of the  e q u i p m e n t  for ex te rna l  scint i l la t ion count ing,  
a m e t h o d  of increasing impor t ance  in t u m o u r  diagnosis  1. 
There  is, however ,  a d e m a n d  for g a m m a  emi t t i ng  sub- 
s tances  wi th  selective af f in i ty  for ma l ignan t  tumours .  
Using whole body  au to rad iog raphy  2 we have  ob ta ined  
some resul ts  which seem to be of in te res t  in th is  respect .  
Whole  b o d y  au to rad iog raphy  has the  advantage ,  in 
screening subs tances  for t u m o u r  diagnosis,  t h a t  the  
d i s t r ibu t ion  wi th in  the  t u m o u r  can be s tudied  and t h a t  
t he  t u m o u r  up take  can be compa red  w i t h  the  up take  in 
all normal  t issues. 

Material and methods. Label led v i t a m i n  BI~ (svCo, 6~ 
was admin i s t e red  i.v. to 4 groups of mice wi th  different  
k inds  of tumours ,  which  had  been t r a n s p l a n t e d  s.c. into 
the  neck region and  grew as solid masses :  9~ induced 
soft  f ibroblas t ic  os teosarcoma,  spon taneous  m a m m a r y  
carc inoma,  Moloney-virus  induced tumour ,  and  Ehr l ich  

1 F. J .  BONTE, T. S. CURRY III., E. RUSSEL, B. S. OELZE and 
A. J. GREENBERO, Am. J. Roentg. 100, 801 (1967). 

2 S, ULI.BERG, Acta radiol., suppl. 178 (1954). 
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ascites cell tumour .  The  animals  were killed by  ether  
anaesthesia  a t  in tervals  f rom 15 rain to 4 days  after  
injection,  and then  immersed  in a mix tu re  of hexane 
and solid carbon dioxide (--70 ~ Sagi t ta l  20 ~ sections 
th rough the frozen animals  were cut  and dried at  -- 10 ~ 
Autorad iographic  exposure  was obta ined by  apposi t ion 
against  Gevaer t  S t ruc tur ix  X-ray  film. 

l~5I-labelled DL-4-iodophenylalanine was given i.v. to 
3 mice with  the  following t ransp lan ted  tumours :  9~ 
induced soft f ibroblast ic  osteosarcoma, Ehr l ich  ascites 
cell turnout,  and lympha t ic  leukemia.  The  animals  were 
killed 15 min af ter  in ject ion and subjected to the  same 
procedure as ci ted above.  

The  whole body au torad iography  technique  has been 
described in detai l  previous ly  ~. 

Results and discussion. Vitamin B,2. The 9~ induced 
soft f ibroblast ic  osteosarcoma, which was the  most  
rapid ly  growing tumour ,  showed the  greates t  up take  of 
radio-B12, the concent ra t ion  being higher  than  in any  
normal  tissue (Figure 1). The other  tumours  also accumu-  
lated the  substance a l though less extensively.  In  all  
tumours  the  rad ioac t iv i ty  was localized to the  peripheral  
ac t ive ly  growing parts .  

The  results suggest t h a t  BI~ is needed for rapid  cell 
mult ipl icat ion.  This m a y  be related to the  findings of 
several authors  c la iming t h a t  ]31~ par t ic ipates  in the  
synthesis of nucleic acids (e.g.~). 

3 R .  L .  B L A K L E Y ,  J .  b i o l .  C h e m .  240, 2 1 7 3  ( 1 9 6 5 ) .  

l i ~ ,  I.  . \ l l t ;u~tl l ir  ~,J It]~,l~ i ~ ; l l l \ ] / ] <  ;I t t i t r l-[ , ]A]]t~ ' /]  '1~1 i l l l l t t r162 ~r li]~l~,l*l:/~Ii~ *~Ii~-Qlt~r it] ] ] /c  IHl lx  l'(j~'i*/l[. I}]*' / I ] i ] l l ; l l  ~,v;l~ 

-:l, l i [ i l ' c l l  I I[~l\~ ;lih.r i . \ .  i l l p . c l i l u l  ~,l im(~ \ i [ ; l l H i H  ]~lg" N, , [ I '  hi~]l  ;ll'l i l i l l , ih~ t i ,u l  ,}1 i ; l l l i ~ ) : l l q i \ i i \  ill  I hc  .1( I i \ l q \  ~<I~,XX'H~:/ ix.~il~lwr;l]  p a r l ~  

~I lh~' Ill)If(fill..\( I'LIHII)IAIiI~iI i~ ;ll~() ~('('il ill ih(- :~i~[[il ~lll(I }))i(~lill;l] )))Iii'~l~;l, I( [lll i-ii[[cx, ]('~Ii~. Ii\~l ;lii([ lli~,~>,ii l~ll. 



296 Specialia 15.3. 1969 

I t  has  been  c la imed  t h a t  p a t i e n t s  w i t h  neop lasms  h a v e  
an  increased  r e q u i r e m e n t  for v i t a m i n  BI~. C a r c i n o m a  
ceils, l ike n o r m a l  cells, need  B1, and  the  in f i l t r a t ive  g r o w t h  
of t h e  ca rc inomas  could poss ib ly  increase  t he  d e m a n d  for  
Btz 4. Fol lowing in j ec t ion  of v i t a m i n  B ~2 increased  g r o w t h  
has  been  r epo r t ed  in some sa r comas  a. 

4-Iodophenylalanine. This  a m i n o  acid ha s  earl ier  b e e n  
found  to localize a l m o s t  se lec t ively  in t he  exocr ine  
panc rea s  of n o r m a l  mice% The  subs t ance  a p p e a r e d  to  
be  t r a n s p o r t e d  across t he  p a n c r e a t i c  cell m e m b r a n e  
s imi la r ly  to  an  ' o r d i n a r y '  a m i n o  acid b u t  n o t  to  be  
accep ted  in t he  p ro t e i n  syn thes i s  and  the re fore  r ap id ly  
r e t u r n e d  to  t he  blood. I n  t h e  res t  of the  b o d y  t he  d i s t r ibu-  
t ion  was v e r y  even,  a l m o s t  all  t issues h a v i n g  lower con-  
c e n t r a t i o n  t h a n  t h e  blood.  

I n  t he  p r e sen t  inves t iga t ion ,  a c o n c e n t r a t i o n  of 4-iodo- 
p h e n y l a l a n i n e  e s t i m a t e d  to  a p p r o x i m a t e l y  3 t imes  t h a t  
of b lood was seen in the  ac t ive ly  growing p a r t s  of t h e  
Eh r l i ch  asci tes  cell t u m o u r  (Figure 2). The  l y m p h a t i c  
l eukemia  showed  s o m e w h a t  h igher  c o n c e n t r a t i o n  t h a n  
t he  blood, while  t h e  soft  f ib rob las t ic  os t eosa rcoma  d id  
no t  t ake  up  t he  drug.  

Unl ike  v i t a m i n  B ~  4 - iodopheny la l an ine  d id  no t  stlow 
a n  u p t a k e  which  co r re la t ed  w i th  the  g r o w t h  r a t e  of t he  
tu rnou t ,  s ince t h e  sof t  f ib rob las t ic  o s t eosa rcoma  grew 
fas te r  t h a n  t he  E h r l i c h  asci tes  cell t u m o u r  b u t  d id  n o t  
c o n c e n t r a t e  t he  drug.  Ra t he r ,  i t  would seem t h a t  t h e  
Eh r l i ch  asc i tes  cells and  to a less e x t e n t  t he  l y m p h a t i c  
l eukemic  cells h a v e  a m e m b r a n e  t r a n s p o r t  s y s t e m  wh ich  
can  accep t  4 - iodophenyla lan ine ,  wh ich  is no t  t he  case 
for t he  cells of t he  sof t  f ib rob las t ic  os t eosa rcoma  or t h e  
ceils of m o s t  n o r m a l  t issues.  This  m a y  be  of in t e res t  
w i th  r ega rd  to  t he  poss ib i l i ty  of s l ight ly  mod i fy ing  n a t u -  
ra l ly  occurr ing  compounds ,  such  as amino  acids, sugars,  
nucleosides,  v i t a m i n s  etc., to  o b t a i n  select ive local iza t ion  
in t umour s .  A n o t h e r  non  n a t u r a l  amino  acid which  ha s  

been  found  to  a c c u m u l a t e  in  ce r t a in  t u m o u r s  w i t h o u t  
be ing  i nco rpo ra t ed  in to  p ro te ins  is 1 - aminocyc lopen t ane  
ca rboxy l i c  acid 7. 

One p rac t i ca l  consequence  f rom our  f indings  m i g h t  
be  t he  use of g a m m a - e m i t t i n g  v i t a m i n  BI~ or 4-iodo- 
p h e n y l a l a n i n e  for  cl inical  loca l iza t ion  of tu rnou ts .  How-  
ever,  these  c o m p o u n d s  do no t  a c c u m u l a t e  equal ly  in  all  
t u m o u r s  and  a c o m p r e h e n s i v e  m a p p i n g  of t h e i r  u p t a k e  
in d i f fe ren t  neop l a sms  in var ious  species m u s t  be done  
before  t he i r  poss ible  use as t u m o u r  d iagnos t ic  agen ts  
can  b e  appra i seds .  

Zusammen/assung. Die V e r t e i l u n g  yon  r a d i o a k t i v e m  
V i t a m i n  B12 u n d  4 - J o d p h e n y l a l a n i n  in t u m o r t r a g e n d e n  
M/~usen wurde  g a n z t i e r a u t o r a d i o g r a p h i s c h  u n t e r s u c h t .  
Die gr6ss te  A u f n a h m e  von  Blz wurde  im weichen  f ibro-  
b l a s t i s chen  Os t eosa rkom gefunden,  w g h r e n d  4 - Jodpheny l -  
a l an in  in e inem E h r l i c h - A s c i t e s - T u m o r  a u f g e n o m m e n  
wurde.  
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Hepatic Carcinogenesis  Threshold and Biphasic Mitochondrial Swell ing Response in the Guinea- 
Pig During Diethylnitrosamine Administrat ion 1 

The  re f rac tor iness  of t he  gu inea-p ig  to t he  carc inogenic  
ac t ion  of a m i n o  azo dyes  a n d  a r o m a t i c  amines ,  and  t h e  
res i s tance  of th i s  species to  carc inogenic  agen t s  in  general ,  
is well  known.  I t  was  r epo r t ed  p rev ious ly  ~ t h a t  feeding 
of t he  p o t e n t  hepa toca rc inogen ,  3 ' -me thy l -4 -d ime thy l -  
a m i n o a z o b e n z e n e  (3 ' -Me-DAB),  to  guinea-pigs,  even  a t  
t he  h igh  level  of 0 .12%, does no t  affect  t he  p a t t e r n  of 
swell ing of i sola ted l iver  m i t o c h o n d r i a .  A l t h o u g h  th i s  is in 
s t r ik ing  c o n t r a s t  w i t h  t he  obs e r va t i ons  on  r a t s  2-5, i t  is 
no t  ac tua l ly  u n e x p e c t e d  in v iew of t he  re f rac tor iness  of 
t he  gu inea-p ig  to azo dye  carc inogenesis  a n d  t he  well- 
e s tab l i shed  cor re la t ion  be t w een  t he  onse t  of carc inogenesis  
a n d  a l t e r a t i ons  of m i t o c h o n d r i a l  swell ing 2,3,5 in t he  ra t .  
The  r epo r t  b y  ARGUS a n d  HOCH-LIGETI s on  t h e  p o t e n t  
hepa toca rc inogen ic  a c t i v i t y  of d i e t h y l n i t r o s a m i n e  (DEN) 
in the  gu inea-p ig  e l i m i n a t e d  t he  no t ion  ~ha t  th i s  species 
is endowed  wi th  specific cancer  res is tance.  Hence ,  th i s  
f ind ing  p r o m p t e d  a n  i nves t i ga t i on  of the  possible  effect  
of D E N  a d m i n i s t r a t i o n  on  t he  swell ing response  of hepa t i c  
m i t o c h o n d r i a  of t he  gu inea-p ig  a n d  t he  corre la t ion,  if 
any,  b e t w e e n  t he  swell ing response  and  t he  t h r e sho ld  of 
DEN=induced  hepa t i c  tumor igenes is .  

Materials and methods. R a n d o m - b r e d  male  guinea-pigs  
( smoo th -ha i r ed  var ie ty) ,  housed  s ingly in a cage, were 

used. The  we igh t  r ange  a t  t he  beg inn ing  of t he  experi-  
m e n t s  was  170-260 g. The  an ima l s  were m a i n t a i n e d  on  
P u r i n a  r a b b i t  chow ad  l ib i tum,  and  v i t a m i n  C was 
suppl ied  d u r i n g  D E N  a d m i n i s t r a t i o n  b y  depos i t ing  on  
t he  b a c k  of t he  tongue,  3 t i m e s  weekly,  100 m g  ascorbic  
acid in so lu t ion  in 1 ml  wa te r ;  in  t he  dose-response s tudy,  
a f te r  t he  respec t ive  per iods  of D E N  a d m i n i s t r a t i o n  t h e  
v i t a m i n  C dos ing  was  s u b s t i t u t e d  b y  a n  a b u n d a n t  da i ly  
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