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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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10 j. p. DAVANZO and H. MEIER, unpublished results; detailed data 
and methods will be published elsewhere. 

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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Experimental 
Series 

Feeding pattern Diet a Fasting prior C**O~ as percentage 
sacrifice to (b) of activity added 

4- S.E. 

pc 

II 

III 

IV 

V 

Intermittent starvation S 0 8.95 =t= 0.61 (6) b <(0,001 
Continuous underfeeding S 0 3.91 4- 0.33 (6) 
Feeding ad libitum S 0 3,78 4- 0.'27 (6) 

Intermittent starvation S '24 10.59 4- 0.53 (6) <~0,001 
Continuous underfeeding S ~24 '2.75 4- 0.23 (5) 
Feeding ad libitum S '24 '2.60 4- 0.25 (6) 

Intermittent starvation S 48 11.'21 4- 0.74 (6) <:0,01 
Feeding ad libitum S 48 5.48 4- 0.40 (6) 

Intermittent starvation C 0 4.65 4- 0.29 (5) <~0.01 
Feeding ad libitum C 0 ~.90 4- 0,'2'2 (5) 
Intermittent starvation HF 0 12.11 4- 1.13 (5) -<0.01 
Feeding ad libitum HF 0 5.34 4- 0.52 (5) 

Intermittent starvation C t6 6.46 4- 0.67 (5) <:0.01 
Feeding ad libitum C 16 3.18 4- 0.74 (5) 
Intermittent starvation HF 16 12,18 4- 1.19 (5) -~0.001 
Feeding ad libitum HF 16 4.76 4- 0.53 (5) 

S ~ standard laboratory diet; C = control diet; HF = high-fat diet. 
b Number of animals. 
c Statistical significance of the difference between the intermittently starving group and the comparable ad libitum and continuously under- 

fed group respectively. Differences between the ad libitum fed and continuously underfed groups are not significant. 

The resul ts  o b t a i n e d  provide  evidence t h a t  in add i t ion  
to an  increased  fo rma t ion  of glycogen 7 and  body  fat'-', 
wh ich  are  also found  in o the r  s imilar  d i e t a ry  p a t t e r n s  
charac te r ized  b y  larger  and  in f r equen t  meals  s, t he  feeding 
p a t t e r n  used in our  e x p e r i m e n t s  also leads to an increased 
abi l i ty  of t he  o rgan i sm to  oxidize  avai lable  nu t r i en t s ,  in- 
c luding f a t t y  acids, This  metabo l ic  change  is fu r the r  
m o d e r a t e d  b y  t h e  compos i t ion  of t he  diet ,  i.e. t he  pre-  
d o m i n a n t  subs t r a t e  avai lable  for t issue oxida t ion .  

Z u s a m m e n / a s s u n g .  I n t e r m i t t i e r e n d e s  H u n g e r n  f t ihr t  
bet A lb ino ra t t en  zu einer  2 -3 fachen  E r h 6 h u n g  der  i n  
vitro O x y d a t i o n  yon  P a t m i t a t - l - C  14 bet  Lebe r schn i t t en .  

Dies im Vergleich zu ad l ib i tum gef f i t t e r ten  oder  kon-  
t inuier l ich un te re rn i ih r t en  Tieren.  
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Sleep Induced by the Administrat ion of  

Melatonin (5 -Methoxy-N-acety l tryptamine)  to 
the Hypothaiamus  in Unrestrained Cats 

The  re la t ive ly  h igh  level of me la ton in  in t he  pineal  
gland of the  m a m m a l i a n  bra in  1 suggests  t h a t  bes ides  i ts  
inh ib i to ry  ac t ion  on  gonada l  func t ion  ~ i t  m a y  also p lay  
the  role of a m o d u l a t o r  subs t ance  w i th in  t h e  cen t ra l  
t r y p t a m i n o c e p t i v e  s t ruc tu re s  p o s t u l a t e d  b y  ]3RODtE and  
SHORE 3. The  recen t  f inding t h a t  i t  is capab le  of p reven t -  
ing fhyro id  hyperp las i a  caused b y  me thy l th iou rac i l  4 also 
suggests  such  a possibi l i ty.  

In  t he  p re sen t  s tudy ,  car r ied  ou t  upon  11 adu l t  cats,  
m i c r o - a m o u n t s  (15-30 ~g) of  crys ta l l ine  me la ton in  (used 
as free base) where  a d m i n i s t e r e d  d i rec t ly  t h r o u g h  
chronica l ly  i m p l a n t e d  s ta inless  s teel  cannu lae  in to  th ree  

subcor t ica l  s t ruc tu res  according  to  Jasper ,  A jmone-  
Marsan  coord ina te s :  p reop t ic  region (F 14.5 to  15; L 2.5 
to  4; H --3 to  --4),  nucleus  cen t ra l i s  medial is  (F 9; 
L 0.0; tri 0.0) and  to the  brain  s t e m  re t icu la r  fo rma t ion  
(F 2 to  3.5; L 3 to  4; H - 2  to  - 2 . 5 ) .  The general  behav io r  
of t he  an imal s  was  observed  in a re la t ive ly  sound-proof  
box  and  E E G  recordings  m a d e  s imul taneous ly .  Af te r  3-5 
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