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Effect of the feeding pattern on the in vitro oxidation of pahnitate-l-C t4 by rat liver slices 
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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.  

1~. PETRASEK, P. F2{BRY, 
and  R. POLEDNE 

Physiological  Depar tment  o[ the Ins t i tu te  o / H u m a n  
Nutr i t ion ,  Prague-Kr~  (Czechoslovakia), 
J a n u a r y  23, 1964. 
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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 

1 A. B. LERNER and J. D. CASE, Fed. Prec. 19, 590 (1960). 
R. J. WURTMAN, J. AXELROD, and ELIZABETH CWt/~ Science 141, 
277 (~963). 

3 B. B. BRODIE and P. A. SHORE, Ann. N.Y. Acad. Sci. a6, 631 
(1957). 

* L. ]~ASCHIERI, F. DE LUCA, L. CRAMAROSSA~ C. DE MARTINO~ 
A. OLIVEmO, and M. NEGRI, Exper. 19, 15 (t963), 
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e x p e r i m e n t s  r epea t ed  on  each a n i m a l  a t  6 -8  d a y  i n t e rva l s  
t h e  b ra ins  were f ixed in fo rmal in  a n d  t he  si tes of deep 
e lect rodes  a n d  of c a n n u l a e  checked  his to logical ly .  

Results. The  m o s t  s t r i k ing  ef fec t  was  o b s e r v e d  a f t e r  
b i l a t e ra l  a d m i n i s t r a t i o n  of m e t a t o n i n  to  b o t h  p reop t i c  
regions. The  ac t ion  usua l ly  a p p e a r e d  a f t e r  15-30 min,  
las ted  a b o u t  2-3  h a n d  t h e n  g r a d u a l l y  subs ided  d u r i n g  
the  nex t  2 h. D u r i n g  t he  peak  ac t i :m  a n  obv ious  synchro -  
n i za t ion  in  cor t ica l  leads  a n d  a r e m a r k a b l e  increase  of 
a m p l i t u d e  a n d  s lowing of e lec t r ica l  a c t i v i t y  in  sub-  
cor t ica l  s t r u c t u r e s  were obse rved  (Figure) .  P rev ious ly  
a le r t  an ima l s  showed  loss of i n t e r e s t  in  t he  i m m e d i a t e  

Discussion. As has  been  r e p o r t e d  prev ious ly ,  b i l a t e ra l  
a d m i n i s t r a t i o n  of s e ro ton in  c r e a t i n i n  su l fa te  (15-30 tzg) 
to t he  p reop t i c  reg ion  i nduced  sleep a n d  a t r o p h o t r o p i c  
s y n d r o m e  ~,~ (using t h e  t e r m i n o l o g y  coined  b y  HEsse) ,  in  
c o n t r a s t  to  t he  effects  of n o r a d r c n a l i n e  b i t a r t r a t e  w h i c h  
in t he  s ame  dose a n d  in t he  s ame  a n i m a l  p r o d u c e d  a 
t yp i ca l  e rgo t rop ic  s y n d r o m e  w i t h  c o n c o m i t a n t  E E G  
changes  ~,". W e  bel ieve t h a t  these  effects  d e p e n d  on  the  
p resence  of specific a n d  h i g h l y  local ized r ecep to r  sites,  
s ince  t h e  s ame  a m o u n t  of n o r a d r e n a l i n e  w h e n  p laced  
more  ro s t r a l l y  (F 16) p roduced  sleep or d rowsiness  s, and  
w h e n  i m p l a n t e d  in t he  nuc leus  cen t ra l i s  medial is ,  caused  

.......... , ~ , , , ~ , . , , ~ - ~ * * ~ . ~ . ~ = . - . , . ~ , ~ ~ , ~ , ~  

Oonfrot 

~,',,%.,~",~ k ~ '~.,%lh A / ~ / ~ / ~  W~.~%,l,I ,~ ,e,~, ~, '%;//*~'4,,,~, 

30 rain after deposit of m[ cP/stals !'o bo'~h RPO 

l h  after deposit of mt crystals to both RPO ' " 3sec 50pg 

Representative EEG record from an unanes- 
thetized cat : before, and 30 and 60 rain after 
the administration of metatoniu (15 tzg per 
eannula) to the left and right preoptic region. 
Note the high amplitude 0-waves in the right 
dorsal hippocampus (R. DHIPP), right and 
left prcoptic region (R. RPO, L. RPO) mid left 
Nucleus centralis lateralis (L. eL.). The re- 
maining abbreviations: ASSG-anter ior  su- 
prasylviml gyrus, MSSG =: medial suprasyl- 
vian gyrus, B S R F -  brain stem reticular for- 

mation. 

e n v i r o n m e n t ,  d id  no t  r eac t  to  acous t ic  s t imul i ,  cur led  u p  
in a co rne r  of t he  cage a n d  w e n t  to  sleep. S imu l t aneous ly ,  
t h e  r e sp i r a t i on  a n d  h e a r t  r a t e  decreased  b y  a b o u t  20-30~o 
of t he  m e a n  in i t ia l  value.  T h o u g h  n o t  so obvious,  t h e  ad-  
m i n i s t r a t i o n  of m e l a t o n i n  to t he  nuc leus  cen t ra l i s  meJ ia l i s  
i nduced  q u a l i t a t i v e l y  s imi la r  b e h a v i o r a l  a n d  E E G  changes .  
No cons i s t en t  effects,  however ,  were o b t a i n e d  fol lowing 
t he  i m p l a n t a t i o n  of m e l a t o n i n  in t h e  b r a i n  s t e m  re t i cu la r  
fo rmat ion .  In  con t ro l  e x p e r i m e n t s  s imi la r  a m o u n t s  of 
c rys ta l l ine  glucose a d m i n i s t e r e d  to t he  i n v e s t i g a t e d  b r a i n  
areas  caused no effects wh ich  m i g h t  be c o m p a r a b l e  w i t h  
t h o s e  p r o d u c e d  b y  t h e  a d m i n i s t r a t i o n  of m c l a t o n i n  to  t h e  
p reop t i c  region,  

c o n s i s t e n t l y  a l t e r n a t i n g  per iods  of h i g h  vol tage ,  s low 
wave  ac t i v i t y  a n d  ' a c t i v a t e d  s leep p a t t e r n s '  c h a r a c t e r i z e d  
b y  low vol tage ,  fas t  cor t i ca l  a c t i v i t y  a n d  h i p p o c a m p a l  
r h y t h m i c  0-waves a s soc ia t ed  w i t h  deep  b e h a v i o r a l  sleep ~,6. 

N. YAMAGVCHI, T. J. MARCZYNSKI, and G. M. LING, EEG clin. 
Neurophysiol. 15, 154 (1968). 

6 N. YA~tAGOClfI, G. M. LING, and T. J. MARCZYNSKI, Rec. Adv. 
Biol. Psychiat., in press (1964.). 
W. R. HEss, Das Zwische~chirn, Syndrome, Lokalisationen, Funk- 
tionen (Bmmo Schwahe, Basel 1954). 

s T. J. MA~CZVNSKL C. D. CLEME~TE, and M. B. STERMAN, unpub- 
lished results ( 196~}. 
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Confronta t ion  of the  a b o v e - m e n t i o n e d  resul ts  ~ w i t h  t h e  
present  e x p e r i m e n t s  seems to lend fu r the r  s u p p o r t  to  t he  
hypothes is  t h a t  w i th in  the  p reop t ic  region two d i f fe ren t  
au tonomic  s y s t e m s  over lap  which  m i g h t  be r ep re sen ted  
on one side b y  ca techo lamine  and,  on the  o the r  side, by  
t r y p t a m i n e  r ecep to r  sites. I t  is sugges ted  t h a t  me la ton in ,  
.among o the r  factors,  m a y  also p lay  a n e u r o h u m o r a l  role 
m modu la t ing  the  s t a t e  of wakefulness  and  sleep 10. 

Zusamrnen/assung. An n ich t  na rko t i s i e r t en  K a t z e n  
Wurde die W i r k u n g  einer  d i rek ten  lokalen chemischen  
I~eizung subkor t ika le r  S t r u k t u r e n  du rch  Mela tonin  un te r -  

T. J. MARCZYNSKI, N. YAMAGUCHI, and G. M. L~sG, Pilarmacolo- 
gist 4, No. 2 (196~). 

sucht .  Diese Subs tanz ,  appl iz ie r t  im Bere ich  der  Area  
praeopt ica ,  16ste t r o p h o t r o p i s c h e  Ef fek te  und  Schlaf  aus. 

T. j .  MARCZYNSKI, N. YAMAGUCHI, 
G. M. LING, and  L. GRODZlNSKA 

Department o/ Pharmacology, Medical School, Krakow 
(Poland) and Brain Research Institute, University o/ 
Cali/ornia, Los Angeles (USA),  February 17, 1964. 
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Ketal Formation in 4-Piperidones 

Acid-ca ta lysed  hemike ta l  and  ketat  fo rma t ion  in alco- 
holic solut ions  of homoeycl ic  ke tones  has  recent ly  been  
d e m o n s t r a t e d  by  phys ica l  m e t h o d s  1,~. We and o thers  f ind 
t h a t  ce r ta in  heterocycl ic  ketones,  in the  presence  of 
e thanol  and  acid, give e i ther  ke tone  or e thy lke t a l  sal ts  
(see Table). Ke ta l  format ion ,  where  i t  occurs,  is induced  
by mere ly  t r ea t ing  the  basic ke tone  wi th  a sl ight  excess  of 
e thanol ic  h y d r o g e n  chloride a t  room t e m p e r a t u r e  and  
allowing the  hydroeh lo r ide  sa l t  to  separa te .  The resul ts  
of the  Table  m a y  be i n t e rp re t ed  in t e rms  of (a) r ing size 

and  (b) genera t ion  of new 1, 2-cis or 1, 3-diaxial  in te r -  
act ions,  i.e. b y  the  s ame  fac tors  t h a t  inf luence hemike t a l  
fo rma t ion  in homoeyc l i c  ketones*.  

The resul ts  w i t h  the  4-p iper idones  ( I s - d )  and  t h e  five 
and  seven r ing  ke tones  ( V I I - X )  are  cons i s t en t  w i th  
Brown ' s  I - s t r a in  concep t  3. Carbonyl  add i t ion  in 4-piperi-  
dones  rel ieves s t ra in  i nhe ren t  in a six m e m b e r e d  r ing 
con ta in ing  one t r igona l  ca rbon  a t o m  and  leads to an  
ideal ly s t aggered  conformat ion ,  n o t  a t t a inab l e  in t he  five 
and  seven  r ing  ana logues  ( V I I - X ) .  I f  t he  4-p iper idone  be 
s u b s t i t u t e d  in the  e -pos i t ion  (axial  or equator ia l ) ,  or the  
/ /-posit ion (axial), ke ta l  f o r m a t i o n  resul ts  in unfavourab le  

Action of ethanol-acid on some 4-piperidones and related ketones 

O 
It R I 

t 
R6 

Compound R t R ~ R ~ R 4 R s R s Product isolated Reference 

I a H H H H H H ketal HC1 7 
b H H H H H n-Bu ketal HCI s 
e H H H H H Bz ketal HCI a 
d H H H H H {CH~)2Ph ketal HC1 

I I a Me H H H H Me ketone HC1 lo 
b Me H H H H (CH2)2Ph ketone pierate 9 
c Et H H H H (CH2)~Ph ketone pierate 9 
d n-Pr H H H H {CH~)~Ph ketone picrate 9 

1 II H Me H H H (CH~)~Ph ketal HC1 5 

I V H Me H Me H (CH~)2Ph ketal HC1 5,n 

V H Me H Me H H ketal HCI 5 

VI H Me Me Me Me H ketone HCI 11 

VII N-benzylazacycloheptan-4-one ketone HC1 lz 

V I I I N- (2-phenethyl) azacyeloheptan-4-one ketone HCI ~2 

I X N-benzyl-3-pyrrolidone ketone ttel ~2 

X N- (2-phenethyl)-a-pyrrolidone ketone HC1 ~ 


