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r e s e n t a t i v e  sect ions.  A p p r o x i m a t e l y  5000 ca r t i l age  nucle i  
were e x a m i n e d  in each  l imb, and  1 to 5% of these  nucle i  
c o n t a i n e d  3 nucleoli .  C o m p a r a b l e  c o u n t s  done  on  h u m e r a l  
ca r t i l age  of con t ro l  t r ip lo id  l imbs  gave  p e r c e n t a g e s  
r a n g i n g  f rom 19 to  2 3 ~ .  Th i s  c o m p a r i s o n  i nd i ca t e s  t h a t  
t he  g ra f t ed  t r ip lo id  car t i l age  c o n t r i b u t e d  a b o u t  5 to  20% 
of t he  r egene ra t ed  ca r t i l age  in t he  e x p e r i m e n t a l  l imbs.  

The  7 l imbs  in wh ich  the  g ra f t ed  t r ip lo id  car t i l age  pa r -  
t i c i pa t ed  in r egene ra t i on  were  e x a m i n e d  ca re fu l ly  to  
d e t e r m i n e  w h e t h e r  t he  g r a f t  gave  rise to  cell  t y p e s  o t h e r  
t h a n  chondrocy te s .  A d e q u a t e  nuc leo la r  n u m b e r  de te r -  
m i n a t i o n s  cou ld  be  m a d e  in two  t i ssues  - musc le  a n d  
epidermis .  I n  5 of t h e  7 l imbs  t he  r e g e n e r a t e d  musc le  
c o n t a i n e d  no  t r ip lo id  nuclei ,  so far  as could be  de te r -  
mined .  I n  the  r e m a i n i n g  t w o  r egene ra t e s  we found  in t h e  
muscle  a t o t a l  of 4 s ca t t e r ed  nucle i  each  w i t h  3 nucleoli ,  
o u t  of a t o t a l  of a b o u t  10,000 nucle i  e x a m i n e d .  L i t t l e  
s igni f icance  can  be  a t t a c h e d  to  t h i s  o b s e r v a t i o n ,  for  
reasons  m e n t i o n e d  below. 

E x a m i n a t i o n  of t he  ep idermis  of t h e  7 r egene ra t e s  
showed  the  following. I n  1 case t he  ep ide rmis  c o n t a i n e d  
no  nucle i  w i t h  3 or more  nucleoli .  In  t he  r e m a i n i n g  6 cases 
we found  widely  s c a t t e r e d  smal l  g roups  of po lyp to id  
cells in  t h e  r egene ra t ed  ep idermis .  However ,  in  e v e r y  case 
t h e  m a x i m u m  nuc leo la r  n u m b e r  was 4 r a t h e r  t h a n  3, 
i n d i c a t i n g  t h a t  t he  cells were de r ived  f rom hos t  cells in  
wh ich  a d o u b l i n g  of c h r o m o s o m e  n u m b e r  h a d  occurred,  
r a t h e r  t h a n  f rom t h e  g ra f ted  t r ip lo id  ceils. T he  s ame  ex- 

p l a n a t i o n  could  also be  offered for  t h e  v e r y  r a r e  t r i -  
nuc leo la t ed  musc le  cells m e n t i o n e d  above ,  w h i c h  could 
be  t e t r a p l o i d  hos t  cells in  wh ich  a nuc leo la r  fusion h a d  
occurred.  

T h e  re su l t s  o b t a i n e d  in t h i s  s t u d y  do n o t  p rov ide  a n y  
ev idence  to  i n d i c a t e  t h a t  ca r t i l age  cells c h a n g e  in t y p e  
d u r i n g  l imb  regene ra t ion .  T h e  poss ib i l i ty  t h a t  cell t y p e  
changes  m i g h t  occas iona l ly  occur  is, of course,  n o t  ex- 
c luded.  However ,  ou r  e x p e r i m e n t s  i nd i ca t e  t h a t  if such  
changes  t a k e  place  t h e y  do so in a f r e q u e n c y  so smal l  t h a t  
t h e y  c a n n o t  be  d e t e c t e d  b y  t h e  nuc leo la r  n u m b e r  m a r k e r  °. 

Rdsumd. Nous  a v o n s  su iv i  de pr6s, p e n d a n t  la  r6g6n6ra-  
t ion ,  le c o m p o r t e m e n t  du  ca r t i l age  t r ip lo ide  greff6 dans  
les m e m b r e s  diploides  en  nous  s e r v a n t  du  n o m b r e  nucl6o o 
laire  c o m m e  m a r q u e  cel lulaire.  L a  greffe de  ca r t i l age  a 
fourn i  des  cellules de  ca r t i l age  au  r6g6n6ra t ,  ma i s  elle n ' a  
pas  c o n t r i b u 6  ~ la  d 6 c o u v e r t e  de  cellules d ' a u t r e s  esp6ces. 
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A b s c h w ~ i c h u n g  d e r  T o x i z i t i i t  v o n  Nicot in  durch 
E r h S h u n g  d e r  T h r o m b o c y t e n z a h l  

N ico t i n  s e t z t  bei  i n t r a v e n 6 s e r  I n j e k t i o n  A d r e n a l i n  u n d  
N o r a d r e n a l i n  aus  d e m  N e b e n n i e r e n m a r k  frei;  in  f r i iheren  
A r b e i t e n  wurde  von  uns  nachgewiesen ,  dass  d u r c h  Nico t in  
n i c h t  n u r  die Ca techo lamine ,  sonde rn  auch  die b iogenen  
A m i n e  5 - H y d r o x y t r y p t a m i n  (Se ro ton in ,  5-HT) u n d  
H i s t a m i n  l iber ie r t  werden  l''z. I m  B t u t  k re i sende  b iogene  
Amine ,  i n sbesonde re  5 -HT,  w e r d e n  d u r e h  die T h r o m b o -  
c y t e n  gespe icher t  und  d a d u r c h  zei tweil ig i n a k t i v i e r t ;  die 
B l u t p l A t t c h e n  k S n n e n  ein Vie l faches  ihres  u r sp r i ing l i chen  
phys io log i schen  Geha l t e s  an  5 -HT a u f n e h m e n  a. 

Wi r  p r t i f t en  a n h a n d  de r  Toxizit~tt  des Nieot ins ,  ob  diese 
Ffi.higkeit e inen S c h u t z m e c h a n i s m u s  gegen die p tStz l iche  
(3be r f lu tung  des O r g a n i s m u s  m i t  p h a r m a k o l o g i s c h  sehr  
w i r k s a m e n  b iogenen  A m i n e n  dars te l l t .  

Methoden. Zu den  V e r s u c h e n  w u r d e n  2,9-4,3 kg (Mit- 
t e lwer t  3,4 kg) schwere  K a n i n c h e n  ve rwendc t .  I n  f lacher  
P e r n o c t o n n a r k o s e  wurde  den  T ie ren  je ein Poly~i thylen-  
k a t h e t e r  in die A. ca ro t i s  u n d  in die V. j ugu la r i s  gelegt.  
7 T ie ren  wurde  d u r c h  d e n  V e n e n k a t h e t e r  eine T h r o m b o -  
c y t e n s u s p e n s i o n  in fund ie r t .  Diese b e s t a n d  aus  u n t e r -  
sch ied l ichen  Mengen  von  T h r b m b o c y t e n ,  welche  a:us d e m  
Blur  yon  S p e n d e r t i e r c n  d u r c h  d i f ferenzier tes  Zen t r i fu -  
gieren ~- i sol ier t  wurden .  Die so g e w o n n e n e n  T h r o m b o -  
c y t e n  h a b e n  die F~ihigkeit  zur  A u f n a h m e  yon  A m i n e n  
n i c h t  vcrh)ren  ~. Sie w u r d e n  in phys io log ischer  Kochsa lz -  
16sung u n t e r  Zusa t z  yon  1000 I E  H e p a r i n  s u s pend i e r t  
u n d  m i t  e inigen ml  aus  der  Carot is  e n t n o m m e n e n  ]3lutes 
des Versuchs t i e res  ve rmisch t .  Al len  a n d e r e n  Versuchs -  
t i e ren  wurde  dic gleiche Menge  K o c h s a l z - H e p a r i n - B l u t -  
Mi schung  inj iz ier t .  

Die B e s t i m m u n g  der  T h r o m b o c y t e n z a h l  er folgte  im 
a r t e r i e l l en  B lu t  n a c h  de r  l n f u s i o n  der  T h r o m b o c y t e n ,  
bzw. der  Kon t ro l l su spens ion .  Die Zi ih lung de r  T h r o m b o -  
c y t e n  wurde  n a c h  de r  M e t h o d e  v o n  FEISSLY-LODIN in 
de r  Modi f ika t ion  y o n  DERLATH ¢ du rchge f i ih r t .  U n s e r e  
Ver suchs t i e r e  wiesen im D u r c h s c h n i t t  e inen  T h r o m b o -  
c y t e n n o r m a l w e r t  yon  3 4 7 0 0 0 / m m  ~ B l u t  auf. D u r c h  die 
In fus ion  yon  aus  250 ml  B l u r  g e w o n n e n e n  T h r o m b o c y t e n  
wurde  z. ]3. die T h r o m b o c y t e n z a h l  bei e inem V e r s u c h s t i e r  
yon  5 8 0 0 0 0 / m m  a au f  1 3 8 0 0 0 0 / m m  3 e rhSh t .  N a c h  de r  
In fus ion  de r  T h r o m b o c y t e n s u s p e n s i o n  wurde  d e n  K a n i n -  
chen  0,66 m g / k g  Nicot in  (freie Base  in NaC1-L6sung) in  
die V. jugu la r i s  in  A b s t ~ n d e n  yon  je 1 m i n  bis  z u m  A t e m -  
s t i l l s t and  inj iz ier t .  U n m i t t e l b a r  d a n a c h  w u r d e n  die Tiere 
aus  de r  A. ca ro t i s  e n t b l u t e t .  Das  B l u r  w u r d e  d u r c h  dif-  
Ie renz ier tes  Zen t r i fug ie ren  n a c h  de r  M e t h o d e  y o n  LOtIR ~ 
in E r y t h r o c y t e n ,  Leukocy t en ,  T h r o m b o c y t e n  u n d  P l a s m a  
aufgete i l t .  In  den  e inze lnen  F r a k t i o n e n  wurde  de r  Nico-  
t i n g e h a l t  n a c h  I so l i e rung  des Alka lo ids  d u r c h  a lka l i sche  
W a s s e r d a m p f d e s t i l l a t i o n  m i t  e iner  M e t h o d e  b e s t i m m t ,  
welche  au f  de r  E x t i n k t i o n s z u n a h m e  des  N ico t in s  bei  
259 mfz be im  VVechset w)m n e u t r a l e n  zu s a u r e m  Milieu 
b e r u h t  6. 
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Ergebnisse. In  der  F igur  ist  die letale Gesamtdosis  yon 
Nicotin in Bez iehung  gese tz t  zur  Zahl  der  Thrombocy ten .  
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Beziehung zwischen der Thromboeytcnzahl und der Toxizitfit von 
Nicotin bei Kaninchen. Korrelationskoeffizient r~0,g85, Signifi- 
kanz P~0,05. @-Tiere, denen eine Thromboeytensuspension 

infundiert wurde. • = Kontrolltiere. 

Zwischen der  tddl ichen  Gesamtdos is  Nicot in  und der  
Zahl  der  T h r o m b o c y t e n  im B l u t  bes teh t  eine posi t ive  
KorreIat ion.  

Die S u m m c  der  in den  e inzelnen F rak t i onen  des Blutes,  
E ry th rocy ten ,  Leukocyten ,  T h r o m b o c y t e n  und P l a s m a  
nach dem Tod der  Tiere  gemessenen Nico t inmenge  be t rug  
nur  fund  10% des in fund ie r ten  Nicot ins ,  wovon  weniger  
ats 1% auf  die T h r o m b o c y t e n  entf ielen.  

Auf  Grund unserer  Versuche scheint  es mOglich, dass 
die aku te  Toxizit~it yon Nicot in  bei hohem T h r o m b o -  
cy tengeha l t  des Blutes  deshalb  erniedr ig t  ist, well  die 
dutch  Nicot in  f re igesetzten biogenen A m i n e  zum Tell in 
den T h r o m b o e y t e n  gespeicher t  werden kOnnen. 

Summary.  The  tox i c i t y  of i n t r avenous ly  in jec ted  nico- 
t ine in rabbi ts  is decreased when the  n u m b e r  of t h r o m b o -  
cytes in the  blood is. augmen ted  by  admin i s t r a t i on  of 
p la te le t  suspensions.  
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Esterase  Alterat ions  in Neurologica l  
Mutants  of the Mouse  ~ 

We have  used ver t ica l  s tarch  and agar  get e lectro-  
Phoresis for t he  p repara t ion  of zymc)grams for a va r i e t y  of 
hydroly t ic  enzymes  conta ined  in mouse  brains 2,a. The  
procedure of Smithies  was used for both  s tarch  gel prepa-  
ra t ion  and separat ion~;  a g rad ien t  of 5 vo l t s /e ra  was 
main ta ined  for 16 h. Fo r  agar  gel e lectrophoresis  (1% 
Ionoagar-Difco  dissolved in 0.05dVI barbi ta l ,  p H  8.6) a 
vol tage  drop  of 2.5-5 vo l t s / cm was imposed for 3 h. 
His tochemica l  react ions  were carr ied ou t  by  the  azo- 
t echnique  using f l -naphthyl  acetate,  indoxyl  ace ta te  and 
mdoxy l  bu ty ra t e  as subs t ra tesJ ;  to dis t inguish cholin- 
esterase ac t i v i t y  gel s tr ips were  pre incuba ted  (30 rain 
before add i t ion  of substra te)  in 0.1 m M  eserine sulfate.  
Brains  were homogenized  in barb i ta l -verona l  buffer  
(ionic s t reng th  0.05, p H  8.5), cent r i fuged for I0 rain at  
200 g and a l iquots  of supe rna t an t  used for electrophoresis.  

Differences were discernable in esterase pa t te rns  be- 
tween all so-called neuromuscu la r  mu tan t s  and thei r  
normal  controls  inves t iga ted .  These  differences were con- 
sistent  despite  t he  he te rogene i ty  of some of the  controls  
for the  mutants ,  and a lways revea led  themselves  as de- 
ficiencies. The  delet ions of bands  var ied  according to the  
neuromuscular  disorder  present  and the  subs t ra te  used;  
the following mu tan t s  were inves t iga ted  2, 3 : d i lu te  le thal  
(gene symbol ,  dZ), ducky  (du), j i t t e ry  (~i), reeler  (el), 
Spastic (spa), t ee ter ing  (in), and to t t e r ing  (tg). We h a v e  
previous ly  repor ted  t h a t  (cholin-) es terase  in reeler  m a y  
he present  in a c rypt ic  form and t igh t ly  bound  to a par-  
t iculate  f ract ion t h a t  is e lec t rophore t ica l ly  immobi le  3. 

Since deficiencies were  observed independen t  of the  
m u t a n t  syndrome,  i t  m a y  be p resumed t h a t  abnormal i t i es  
m esterases couId have  basic impor tance  in the  genesis of 
neurologic disease, and t h a t  t h e y  are re la ted  to a defect  in 

the normal  me tabo l i sm of myelin~. This  m a y  app ly  par-  
t icular ly  to demye l ina t ing  disorders;  whe the r  or no t  all 
of the  neurologic  diseases s tud ied  are  charac ter ized  by  
demyel ina t ion  is no t  as ye t  es tabl ished a l though  in cer ta in  
mutan t s ,  e.g. the  d i lu te  le thal ,  degenera t ing  mye l in  is ob-  
served in the  vest ibulo-spinat ,  spino-cerebel lar  and recto-  
spinal sys tem appear ing  wi th in  a day  or two af ter  the  
first  signs of mye l ina t ion  s. I t  is of in teres t  t h a t  in mul t ip le  
sclerosis of man,  as well, losses or  d iminu i t ion  of  esterase 
bands occur  in p laque  tissues ~. Because  m u t a n t s  a t  the  
di lute locus (alleles d and d 1) cause the  car r ie r  mice to be 
phenytketonur ic ,  the  neurologic  abnormal i t i e s  (seizures) 
were suggested to be re la ted to an a l te red  b ra in  amine 
concent ra t ion  resul t ing  from decarboxylase  inhibi t ion  by  
phenyla lanine  metabo l i t es  ~. Compar ison was m a d e  of 
amine  levels (epinephrine,  nonepinephr ine ,  serotonin),  5- 
h y d r o x y t r y p t o p h a n  deca rboxy lase  and monoamine  oxi-  
dase, be tween  normal  (DD) and  Dd ~ animals ,  as well  as 
be tween  males and females D; the  he te rozygotes  (Dd 1) 
have  rough ly  a 25-50% phenyla lan ine  hydroxy lase  in- 
hibit ion*. No differences were observed  e i ther  be tween  
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