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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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Legate Nicolin~osis In mg/kg 

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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the genotypes or sexes, despite the fact that  the urinary 
phenylketone excretion of Dd ~ females (14.5 4- 1.6 mg%) 
is almost twice that  of Dd 1 (8.44-2.1 mg%) males and 
therefore should have lower brain amines; i t  may be 
inferred from these results that  a mechanism other than 
an altered brain amine content is responsible for the 
seizures. Analytical determination of pseudo(-cholin) es- 
terases revealed, in confirmation of the results with the 
zymogram tests, a lower amount  in Dd 1 (132.5 :L 19 mm 3 
COz evolved/g brain tissue) than in D D  (186 4- 13 mm ~ 
COi)l°; details of these findings and methodologies will 
be described elsewhere. 

Abnormalities in esterases may correlate with myelin 
degradation which accompanies the disease; the fact tha t  
such abnormalities occurred in all of a number of clinically 
distinct neurologic disorders of mice and also multiple 
sclerosis of m a n  is noteworthy and it may be assumed 
tha t  non-specific esterases could have basic metabolic 
significance in normal myelin anabolism. Since it is un- 
likely tha t  all mutations resulting in a neurologic disorder 
cause, among other disturbances, esterase deficiency, one 

may presume tha t  it is a secondary (indirect) effect of the 
mutant  gene. 

ZusammenJassung .  In Analysen von Gehirn-Zymo- 
grammen verschiedener neurologischer Mttusemutanten 
wurden Abnormalitgten in Form yon Esterasedefiziten 
gefunden. Da solche neulich ouch fiir die multiple Sklerose 
des Menschen beschrieben wurden, wird vorgeschlagen, 
unspezifische Esterasen als signifikant Iiir den normalen 
Myelinanabolismus zu bewerten. 
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Effect  of  F e e d i n g  P a t t e r n  on  Fat ty  Ac id  
O x i d a t i o n  by  Rat  Liver  S l i c e s  

In termi t tent  starvation, i.e. the feeding pattern where 
periods of food intake alternate with periods of fasting, 
leads in rats to a series of adaptations which in many 
parameters differs from the sequelae of simple continuous 
caloric undernutri t ionL Apart  from a markedly enhanced 
lipogenesis z in intermit tent ly starving rats the rate of 
oxidative tissue processes is increased, which manifests 
itself i n  vitro by a higher endogenous respiration of 
various organs 3 and a higher basal metabolism of the 
animal 4. 

In the present work the i n  vitro oxidation of palmitate-  
1-C 14 by liver slices of female Wister rats was investi- 
gated: (a) in intermit tent ly starving animals fed during 
the first week on alternate days and for the rest of the 
experimental  period three times a week; (b) in continu- 
ously underfed rats which received daily a reduced food 
ration, corresponding to ~/~ of the amount  ingested by the 
intermit tent ly  starving animals per week; (c) in ad l ib i tum 
fed controls. All groups were given a standard laboratory 
diet 6 for a period of 7-8 weeks. In the subsequent experi- 
ments in termit tent ly  starving and ad t ib i tum fed male 
rats were used, which received for a period of 5 weeks 
either a control diet e containing 20 cal.% protein, 20 
cal.% fat and 60 cal.% carbohydrate (mainly starch), 
or a high-fat diet 6 containing 20 cal.% protein, 73 cal.% 
fat (mainly beef tallow) and 7 cal.% carbohydrate. In all 
experiments the total  food intake in intermit tent ly 
starving and continuously underfed rats was 30-40% 
lower than in the controls, which manifested itself by a 
lower body weight. 

The animals were killed by decapitation either in a 
state of satiety,  after having consumed a measured 
amount  of food during the preceding night, or after a sub- 
sequent fasting. Liver slices were incubated for 2 h in 
Krebs-Ringer phosphate buffer with a complex of potas- 
sium palmitate (3 ~C per sample), with albumin (2.5%) ; 

C140, was precipitated as ]3aC1403 and its radioactivi ty 
was estimated. In parallel samples of the liver the protein, 
glycogen and fat content was estimated. 

From the results summarized in the Table it is apparent 
tha t  the liver slices of intermit tent ly  starving rats oxi- 
dized in all experimental series twice to three times as 
much palmitate as those of ad l ib i tum fed controls or con ° 
tinuously underfed rats. This applied to the animals 
killed in a state of satiety as well as to those fasting for 
16-48 h prior to sacrifice. The enhanced palmitate oxida- 
tion was also very marked in intermit tent ly starving rats 
on the high fat diet, as compared with animals which 
ingested the same diet ad l ibi tum. The oxidation values 
were in this case proportionally increased both in the 
intermit tent ly  and ad t ib i tum fed groups, most probably 
as a manifestation of adaptat ion to a high fat intake. 

Essentially the same increase in palmitate oxidation in 
intermit tent ly starving rats was also found in subsequent 
experiments, where possible differences in the glycogen 
content  (in fed animals) were compensated by the addi- 
tion of glycogen to the incubation medium. As the protein 
and the fat content in the compared liver samples was 
practically equal, i t  is unlikely tha t  the above results of 
palmitate oxidation were substantially influenced by the 
ratio of the main liver constituents. 
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