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Table //.--Variations in Weight, Lipid, and Pyridoxalphosphate Contents in the Heart of Rats (Mean value :t: S, E.) 
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Diet Type Fat Administered Heart Weight Total tApids Pyridoxalphospimte 
(Diet 'C') (mg]100 g body weight) (g%) {~tg/lO0 g) 

A 
B 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

Coconut Oil . . . . . .  
Cocoa Butter . . . . .  
Olive Oil . . . . . . .  
Peanut  Oil . . . . . .  
Cottonseed Oil . . . . .  
Sesame Oil . . . . . .  
Corn Oil . . . . . . .  
Wheat  Germ Oil . . . .  
Soybean Oil . . . . .  
Linseed Oil . . . . . .  

324.8 ± 29.5 
418.5 -2 38.1 
513.2 ± 42.7 
497.5 .2 41.4 
490.8 + 44.3 
479-3 ~ 38.6 
450-7 i 36-2 
461.4 4- 40-7 
454.9 4- 41.5 
441.6 4- 39.2 
433.6 4- 41.4 
428.5 ± 37.4 

1.667 4- 0-1(14 
2.194 ~ 0-178 
2.838 d: 0.261 
2.751 4- 0.246 
2.696 -.i: 0.225 
2,655 -.t: I).218 
2.618 -2= O.234 
2.573 -.Jz I).226 
2.546 4- I).198 
2.470 4- (I.183 
2.484 :t: (}.232 
2.469 3z 0.177 

108.6 4- 8.1 
41.7 i 3-5 
16.0 ± 1.3 
14.8 =E 1"1 
12.1 ± 0'7 
14.6 4- 1.2 
24.2 ± 2.2 
21'5 ~[: 1.8 
22,9 :k 2.1 
27"4 "2:2"5 
29"5 ~ 2-7 
32.2 "3= 1"9 

Diet 'A' - Devitaminized casein, 16% - Corn Oil, 15% - Vitamin- 
ized lactose, 4%* - Sail mixture IV, 4% - sucrose to 
make 100. 

Diet 'B' - Same as 'A' but minus vitamin Bs in vitaminie supple- 
ment. 

Diet 'C' - Same as 'B' plus 25% vegetable fat. 

* lO~J g vitamiuized lactose contain; thiamine mononitratc, ribo- 
flavine, and pyrid~xine hydroelfit~ride, each f2.5 m g -  calcium 
pantothenate, p-amitmbenzoic acid, each ,¢~1) nlg -- nicotinanlide, 
6~2'5 mg-  biothin, folie acid, each ~2.5 lllg - vitanlill A aeetato (eryst.), 
05000 U, - vitamin 1)~, 7500 tl. - ehnline chk>ride, 5 g - inositol, 
2.5 g. 

decreases  w i th  no evident ,  d i rect  relat ionship to the 
iodine va lues  of the  oils used. 

To s u m  up, while h e a r t  h y p e r t r o p h y  and lipid contents  
appear  to  be ev iden t ly  re la ted  to the  non-sa tura ted  fa t ty  
acid c o n t e n t s  of t h e  oils added  to  t he  diet, no similar 
re la t ion ex is t s  in r e spec t  of py r idoxa lphospha te  concen- 
t ra t ion.  Consequent ly ,  if t he  effect  exe r t ed  by  a l imentary  
fats  upon  h e a r t  size and  lipid con ten t s  m a y  be a t t r ibu ted  
to n o n - s a t u r a t e d  f a t t y  acids being more  easily metabol-  
ized t h a n  s a t u r a t e d  ones,  t he  same reasoning does not  
apply  to t h e  ac t ion  exe r t ed  by  the  very  same fats on the 
coenzyme,  whose  var ia t ions  seem to be explainable other- 
wise. 

One of the  possible i n t e rp re t a t i ons  of the la t ter  phe- 
n o m e n o n  is re la ted  to  the  oleic acid conten ts  of the  fat  
used, as th i s  acid is k n o w n  to aggrava te  the effects of a 
lack of v i t a m i n  ]3 6 a. This would  account  for the severer 
deple t ion  of p y r i d o x a l p h o s p h a t e  in the  hear t  tissue of 
such r a t s  as were  admin i s t e r ed  olive oil, wherein oleic 
acid a m o u n t s  to  85% of t he  aggregate  f a t t y  acid contents .  
tn  add i t i on  to  this ,  oleic acid p romotes  the  absorpt ion of 
a l imen ta ry  choles terol  b y  the  in tes t ine  to a substant ia l  
e x t e n t  1°, t h e r e b y  f u r t he r  increasing such a t ready heavy  
cholesterol  concen t r a t i ons  as are de te rmined  in the blood 
by  lipid diets.  

Such a view appears  to  be suppor t ed  by  the  fact  t ha t  
the decrease in p y r i d o x a l p h o s p h a t e  concentra t ions  de- 
t e rmined  b y  p e a n u t  oil (wherein oleic acid amounts  to 
57.2% of to ta l  f a t t y  acids) is only sl ightly less than  the 
one d e t e r m i n e d  by  olive oil, as well as by  the  fact  tha t  a 
grea ter  e f fec t  is deve loped  by  cocoa bu t t e r  t han  by 
coconut  oil, t h e  fo rmer  fea tur ing  a higher  iodine value bu t  
also a g rea te r  a m o u n t  of oleic acid. The same remark 
applies to  co t tonseed  oil in respec t  of b o t h  sesame and 
corn oils. 

Final ly,  a cons ide rab ly  i m p o r t a n t  factor  appears  to be 
the linoleic c o n t e n t s  of the  fats  used, for the  fact  should 
be s t ressed t h a t  l inseed oil (highest  iodine value among all 

P. S. SARMA, E. E. SNELL, and C. A, I~LVEHJEM, J. Nutr. 33, 
1~1 (1947). 

to A. C. IvY, T. M. L1N, and E. KARWr~F.~, Amer. J. Physiol. 179, 
646 (1954). 

fats tested) appears  to lower the pyr idoxa lphospha te  con- 
tents  to a greater  ex ten t  than  do cot tonseed,  whea t  germ 
or soybean oils - al! of which have a higher linoleic-acid 
contents  a l though their  iodine values are lower. 

E. ~{ASCITF.LLI-CoRIAND'OLI, I{. BOLDt~INI, 
and C. CITTERIO 

Farmavigor S.  p. A .  Mi lauo ,  Research Department,  Oc- 
lober 9, 1958. 

Riassunto 

L'cffe t to  di diete conteuent i  un eccesso di grassi vege- 
tall e carenti  di v i tamina  B 6 6 s ta to  s tud ia to  dal pun to  
di vista del con tenuto  di l i p i d i e  di piridossalfosfitto nel 
tessuto cardiaco. 1)ei dieci grassi vegetali  presi in esame 
il massimo amnen to  dei lipidi cardiaci si verifica per  il 
burro di cacao e per  l'olio di cocco, i pih satur i  di t u t t i  
i grassi usati. 

Per  quan to  r iguarda le concentrazioni  cardiache  di piri-  
dossalfosfato la mass ima  diminuzione si registra  per  t 'olio 
d'oliva, ment re  la diminuzione min ima  si regis t ra  per  
Folio di germe di grano e per  l'olio di soia. Vengono breve-  
mente  discusse, dal punto  di vista  del grado di insa tura-  
zione e del con tenu to  di aeidi grassi, le possibili cause di 
questi risultati.  

A p p e t i t e  S t i m u l a t i n g  Effect  
of B a r b i t u r a t e - I n d u c e d  T h e r a p e u t i c  S l e e p  

In our previous papers  1,2 we gave evklence of an  in- 
creased food intake as one of the  character is t ic  metabol ic  
peculiarit ies of therapeut ic  sleep (T. S.). An a t t e m p t  a t  a 
more detai led analysis of this  phenomenon  was made  in 
subsequent  work by  compar ing  caloric balances  in a to ta l  
of 50 pa t ients  (43 with pept ic  ulceration,  7 wi th  var ious  
neurotic states),  t rea ted  by T. S.0 induced by ba rb i tu ra t e s  

1 E. KuHs and J. MAgv.'K, l)tseh. Ges.-Wes. I1) 577 (1956). 
* E. KuuN and J. ,~IA~EK, Acta Inst. Aliment, hum, l)ragae 1, 

275 (1955). 



78 Br~ves communications - Brevi eomunicazioui [ExPI~RIENTIA .VoL. XV]~] 

(Amyta l ,  A m o b a r b i t a l ,  D o r m i p h e n ;  38 p a t i e n t s ;  ave rage  
dose 0-26 g /day) ,  c h l o r p r o m a z i n e  (50-200 r ag /day ;  7 pa -  
t ients) ,  and  b y  cond i t ioned  sleep (5 pat ients} .  T h e  s t a n d -  
a rd  p rocedure  a n d  resu l t s  were p u b l i s h e d  in  de ta i l  else- 
where  a. 

% 
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0 
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Fig. 1.--Changes of average food intake during period of sleep (black 
or shaded columns) and during 2nd control period (white columns) 
are expressed as percentages of the initial calorie intake during 

1 st control period (--) 
B: barbiturate-induced sleep, CH: Chlorpromazine-indueed sleep, 

Pl: conditioned sleep 

Resu l t s :  Changes  in t h e  food i n t a k e  (Fig. 1) i nd i ca t e  
c lear ly  t h e  di f ference b e t w e e n  t h e  g roup  of p a t i e n t s  where  
sleep was  i nduced  b y  b a r b i t u r a t e  (average  increase  b y  
7"85%), c h l o r p r o n m z i n e  (average  decrease  b y  4-99%),  
a n d  cond i t i oned  s leep (average  decrease  b y  3-75%).  The  
ana lys i s  of d i spersa l  m a d e  b y  m e a n s  of t h e  n o n - p a r a m e t e r  
t e s t  (Table) i nd ica t e s  t h a t  t h e  di f ferences  of t he  ave rage  
da i ly  calor ic  i n t a k e  d u r i n g  t he  i n v e s t i g a t i o n  per iods  in al l  
g roups  a re  s t a t i s t i ca l Iy  h i g h l y  s ign i f ican t .  T h e  g r aph i c  
p r e s e n t a t i o n  of t h e  changes  of food i n t a k e  d u r i n g  b a r -  
b i t u r a t e - i n d u c e d  sleep shows a n  even  more  s ign i f i can t  
d i f ference  (Fig. 2} if t h e  ave r age  m a x i m a l  Caloric increase  
recorded  d u r i n g  3-5  d a y s  (on end)  of t h e  sleep pe r iod  is 
used for  compar i son .  ;age were,  however ,  u n a b l e  to  revea l  
a n y  r e l a t i on  b e t w e e n  t h e  calor ic  i n c r e m e n t  a n d  t h e  size 
of t he  a d m i n i s t e r e d  dose of b a r b i t u r a t e .  

z,O 
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Fig. 2 

Discuss ion:  A m o n g  var ious  p a p e r s  dea l ing  w i t h  t h e  
neurogen ic  r e g u l a t i o n  of appe t i t e ,  t h e  w o r k  of BROBECK 
et al. 4 appea r s  i m p o r t a n t  in  exp la in ing  t he  m e c h a n i s m  of 
t he  changes  observed .  These  au thors ,  whi le  i n v e s t i g a t i n g  
changes  of e lectr ical  a c t i v i t y  in  va r i ous  p a r t s  of t he  h y p o -  

s E. KuuN, ~as. l~k. 6es., in press. 
** J. R. BROBEC:K, S. LARSSON, and E. REYI~s, J. Physiol. (Lon- 

don) 132, 538 (1956). 

Kind of 
Therapeutic Sleep 

B . . . . . . . . .  

CH . . . . . . . . .  
Conditioned . . . . .  

Experimental Period 

1st Control : Sleep 

95'50** 
9'18"* 

17"39"* 

1 st Control : 
2 nd Control 

155-36"* 
10'70"* 
21"65"* 

** Values are statistically significant at the 1% level. 

t h a l a m u s  u n d e r  t h e  in f luence  of a m p h e t a m i n e  a n d  i ts  deri-  
va t ives ,  n o t e d  a s e c o n d a r y  f ind ing  d u r i n g  l igh t  a n e s t h e -  
s ia :  b a r b i t u r a t e  sp ind les  f rom t h e  h y p o t h a l a m u s  w i t h  
t he  excep t ion  of t he  v e n t r o m e d i a l  nuc le i  a n d  f rom the  
n e i g h b o u r i n g  p a r t s  of the  d i e n c e p h a l o n  a n d  m e s e n c e p h a -  
Ion, i.e. f rom a reas  t h e  e lect r ica l  a c t i v i t y  of w h i c h  is n o t  
in f luenced  b y  a m p h e t a m i n e  p r e p a r a t i o n s .  T h i s  f i nd ing  
s u p p l e m e n t s  t h e i r  p rev ious  empi r ica l  o b s e r v a t i o n  of a n  
increased  food i n t a k e  in  r a t s  w i t h  lesions of t i le v e n t r o m e -  
d ia l  nuc l eus  w h e n  r ecove r ing  f rom b a r b i t u r a t e  a n e s t h e -  
sia ~. As far  as c l in ical  w o r k  is concerned ,  we shou ld  l ike 
to  d r aw  a t t e n t i o n  to BAUMaNN'S t r i a l  to  a p p l y  T. S. t r e a t -  
m e n t  in  c e r t a i n  t ypes  of d i abe t e s  s, t h e  exper i ence  of 
HUNTER a n d  GREIa;NBERG 7 ~vho o b s e r v e d  d e v i a t i o n s  of 
c a r b o h y d r a t e  m e t a b o l i s m  assoc ia ted  w i t h  t h e  h a b i t u a l  
use  of b a r b i t u r a t e s ,  as well as to  ou r  own  f ind ings  con-  
ce rn ing  t h e  in f luence  of b a r b i t u r a t e s  on  t he  b e h a v i o u r  of 
g lycemia  of e x p e r i m e n t a l  sub j ec t s  d u r i n g  5 h per iods  on 
fas t ing,  etc.  As a p p e a r s  f rom MARK'S c o m m u n i c a t i o n  s , 
who  obse rved  t h a t  a c e t y l a t i o n  was  i n h i b i t e d  to  a d i f f e ren t  
degree acco rd ing  to  t he  t y p e  of b a r b i t u r a t e  used, we m a y  
a s sume  t h a t  t h e  c a r b o h y d r a t e  m e t a b o l i s m  m a y  be  in- 
f luenced in a d i f f e ren t  m a n n e r  b y  d i f f e ren t  t y p e s  of b a r b i -  
t u r a t e  used.  

I n  our  or ig ina l  e x p l a n a t i o n  of t h e  inc reased  food i n t a k e  
n n d e r  t h e  in f luence  of b a r b i t u r a t e - i n d u c e d  sleep 1,~ we 
c o n c e n t r a t e d  our  a t t e n t i o n  on  t h e  r e g u l a t o r y  ac t ion  of the  
c e n t r a l  factor ,  whe re  a p r e d o m i n a n c e  of i n h i b i t i o n  changes  
t h e  m u t u a l  r e l a t i o n s h i p  b e t w e e n  co r t ex  a n d  snbcor t i ca l  
regions,  p a r t i c u l a r l y  b y  e l i m i n a t i n g  i ts  i n h i b i t o r y  ac t ion  
on  h y p o t h a l a m i c  nuclei  wh ich  are a n  i m p o r t a n t  p a r t  of 
t he  func t iona l  s t r u c t u r e  of t he  a l i m e n t a r y  cen t r e  as con-  
ce ived  b y  PAVLOV ". T h e  f ind ing  of BROBECK et aI., re- 
corded  b u t  no t  ana ly sed  in g r ea t e r  deta i l ,  of a c e r t a i n  re- 
l a t i o n  of a n e s t h e s i a  to  t h e  r e g u l a t i o n  of food i n t a k e  does  
n o t  rule  ou t  a poss ible  more  specific c o n n e c t i o n  of a cer- 
t a i n  t y p e  of b a r b i t u r a t e s  a n d  t h e  con t ro l l i ng  f u n c t i o n  of 
t he  l a t e rM or  med ia I  m e c h a n i s m .  Th i s  c a n  m a n i f e s t  i tself  
as  a c t i v a t i o n  of t h e  l a t e r a l  or  i n h i b i t i o n  of t h e  v e n t r o m e -  
dial  nucleus .  W e  are, however ,  aware  of the  fac t  t h a t  a p a r t  
f rom p r o d u c i n g  p u r e l y  n e r v o u s  p h e n o m e n a  b y  t he  p h a r -  
macologica l  ac t ion  of hypno t i c s ,  t hese  s u b s t a n c e s  m a y  
d i r ec t ly  in f luence  t h e  m e t a b o l i c  a c t i v i t y  on  a n  e n z y m a t i c  
level  a n d  in te r fe re  w i t h  t he  c a r b o h y d r a t e  me tabo l i sm.  
These  m e c h a n i s m s  m a y  regu la te  the  b iochemica l  home-  
os tas is  a n d  ac t  a t ' t h e  same  t i m e  on  n e u r o g e n i c  factors .  
The  s t r u c t u r a l  s imi l a r i t y  of t h e  b a r b i t u r i c  ac id  molecule  
a n d  a l loxan  as welt  as t he  h y p o g t y c a e m i c  effect  of  some 
b a r b i t u r a t e s  we re fe r red  to,  does n o t  rule  o u t  t he  possible  
p a r t i c i p a t i o n  of insu l in  in  t he  d e v e l o p m e n t  of hype r -  

5 j .  R, }~ROBECK, J. Tt~PPERMAN, and C. N. H. LONG, Yale J. Biol. 
Med. 1~, 831 (1943). 

R. BAUI~IANN, Physiologic des Sehla/es und Klinik der Sehlal- 
therapie {Votk und Gesundheit, Berlin 1958). 

7 R. A. HUNTER and H. P. GREENBERG, Lancet 1954, II, 58. 
B. ti. MARKS, Science 128, 332 {1958). 
I. P. PAVLOV, Collected Works, voL 3 (Moscow 1951), p. 147. 
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phagia. A differentiation of these individual mechanisms 
of the action of barbiturates - the nervous and humoral 
component of the regulation of food intake, based hitherto 
assembled clinical results, is not yet  possible. 

E. KUHN 

Institute o~ Human Nutrition, Prague (Czechoslovakia), 
September 76, 7958. 

Zusammen/assung 

Im Gegensatz zum Chlorpromazin- und bedingt reflek- 
torischen Heilschlaf 16st die Medikation yon kleinen Do- 
sen kurzwirkender Barbiturate w/ihrend der 14t~igigen 
Sehlafperiode bei Geschwiirkranken und Neurotikern 
eine zeitweilige Hyperphagie verschiedenen Grades aus. 
Der relative Anteil yon einzelnen mitbeteiligten Mecha- 
nismen wird diskutiert. 

P R O  E X P E R I M E N T I S  

E i n  N o m o ~ r a m m  z u r  K o m b i n a t i o n  

m e h r e r e r  E r l ~ e b n i s w a h r s c h e i n l i c h k e i t e n  

Fiir die zusammenfassende Beurteilung der gemein- 
samen Wahrscheinlichkeit mehrerer voneinander nnab- 
h/ingiger Versuchsergebn!sse gibt es verschiedene metho- 
disehe M~3glichkeitenX,~, yon denen die Kombination 
mittets der z~-Werte nach FISHnR ~ wohl die unter den 
gew6hnlichen UmstRnden vorteilhaftestel und deshalb 
auch die verbreitetste * sein dtirfte. Sic beruht darauf, 

I A. Bi l~n~ls~ ,  J,  Amcr. star,  Ass. 49, 559 (195.1). 
K. P~imnu, Biol. Zbl. 63, 152 {1943). 
R. A. F~seI~, Statistical Methods ]or Research Workers (Edin- 

burgh 1934). 
G. "W. S n a p , c o n ,  Statistical Methods, 5th Ed. (Ames 1956). 
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dass die Gr6sse - 2  ~V'loge Pi wie 7. 2 mit 2 k Freiheits- 

i 

graden verteilt und daher exakt testbar ist. 

Das angefiihrte Nomogramm gestattet nun die schnelle 
und hinreichend genaue graphische Bestimmung der kom- 
binierten Totalwahrscheinlichkeit Pt bei der Zusammen- 
fassung von 2, 3 oder 4 Versuchen. Der Ablesungsvorgang 
ergibt sic]l aus der Rechentafel selbst, bzw. ist aus den 
beigeffigten Schemen zu erkennen. 

Im Falle zweiev l/'evsuche geniigt (lie linke Bildh{ilfte: 
man geht mit P~ und P~ in die linke Netztafel ein und 
erh/ilt das gesuchte P ,  mittels deren Schnittpunktes, bzw. 
genauer dureh dessert Verschiebung parallel zu den ge- 
strichelten Leitlinien bis auf die Resultatleiter I I .  

Im FatIe dveier Versuche wird die Leiter I [ zur 1)reh- 
oder Zapfentinie6: yon ihr aus wird eine Ablesegerade 
durch den Wert fiir P ,  auf Leiter P3a  (nicht P3 !) gelegt, 
deren Sclvfittpunkt mit der Resultatleiter I I I  das ge- 
suehte Pt ergibt. 

Im Falle yon vier Versuchen geht man wie bei I I, aber 
beiderseits symmetriseh yon Pt  und P2 links, bzw. P s .  
und P4 rechts aus vor, wobei zu beachten ist, dass nun- 
mehr auch Leiter P3a  zur Zapfenlinie wird. (Ihre Skala 
entspricht nut dem P eines einzigen Versuches, n~mlich 
dem des dritten yon dreien, und ist daher als solche zur 
Ablesung des kombinierten Wertes yon P~ und P4 allein 
nicht verwendbar.) Die gesuchte Totalwahrscheinlichkeit 
Pt wird in diesem Falle mittels einer durch die entspre- 
chenden Punkte auf II  und 3a gelegte.n Ablesegeraden auf 
der Resultatleiler I V ermittelt. 

Absehliessend wird noch darauf hingewiesen, dass 
zwecks Vermeidung iiberfliissiger I)ezimalstellen alle P-  
Werte in Prozenten angegeben sind und daher zum Beispiel 
der Ausdruck ~ 0,1 ~ einem Zehntelprozent, das heisst einer 
Wahrscheinlichkeit yon 0,001 entspricht. 

b p. LucKl.:v, Nomographie (Leipzig 1953). 
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