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According  to  B~oI)IE et al. ,5,1~ only Rauwol f ia  alkaloids 
wi th  seda t ive  act ion are  able to  release 5 - h y d r o x y t r y p t -  
anaine and  noradrena t ine  f rom bra in  t issue.  I soraunesc ine  
in our  expe r imen t s  was  prac t ica l ly  w i t h o u t  seda t ive  ac t ion  
but ,  never theless ,  able to  dep le te  no radrena l ine  f rom the  
r a t  hear t .  However ,  a h igher  dose of i soraunescine  t h a n  
raunesc ine  seemed  necessary  to  p roduce  the  effect .  I n  t h e  
bra in ,  too,  50 mg/kg  of i soraunescine  lowered the  con- 
cen t r a t i on  of noradrena l ine  less t h a n  5 mg /kg  of raunes-  
cineXL The  fac t  t h a t  u -yoh imbine  was ineffec t ive  in the  
e x p e r i m e n t s  r e p o r t e d  is in keeping  wi th  t he  f inding *s,t~ 
t h a t  i t  does  no t  release noradrena l ine  f rom the  r a t  in- 
test ine,  the  t issue m o s t  sensi t ive  to dep le t ion  of nor- 
adrena l ine  b y  the  r e se rp ine - type  Rauwol f ia  alkaloids. 
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Zusammen/assung 

Die chemisch  v e r w a n d t e n  Rauwolf ia-Alkalo ide  Rau-  
nescin,  I soraunescin ,  Deserpidin ,  R e s c i n n a m i n  und  Re- 
serpin  ve ru r sachen  einen s t a rken  Abfall  des Noradrena l in -  
gehal tes  des IRattenherzens,  wenn  sic in t r ape r i tonea l  in 
e iner  Dosis yon  5 mg/kg  gegeben werden.  Der  Adrena l in -  
gehal t  wird  n i ch t  deu t l ich  oder  e inhei t l ich  verXndert .  
a -Yohimbin ,  das  chemisch  zu einer  ande rn  Gruppe  ge- 
h6r t ,  h a t  keine \Vi rkung auf  den Noradrena l ingeha l t  des 
Herzens .  
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Effects of Different Vegetable Fats 
on the Cardiac Damage 

Caused by Pyridoxine Deficiency 

H y p e r t r o p h y  of t he  h e a r t  ~ and  a reduc t ion  in cardiac  
t r a n s a m i n a t i o n  ~ are exh ib i t ed  b y  animMs w h e n  v i t a m i n  
B~ is lacking f rom the i r  diet ,  t h e  former  being a t t r i b u t e d  
to  hype r t ens ion  caused  by  tack of pyr idox ine ,  while  the  
l a t t e r  is basical ly due  to  t he  v i t amin  in t he  form of pyr i -  
d o x a l p h o s p h a t e  being the  p ros the t i c  g roup  of t r ans -  
aminases.  

Such a p ic ture  is r e m a r k a b l y  s imilar  to  t h e  one ob- 
served in h u m a n  ar ter iosclerot ic  forms,  whose  pa th o -  
genesis appear s  to be heav i ly  af fec ted  b y  v i t amin  B63 
t h r o u g h  tile re la t ions  exis t ing  be tween  the  l a t t e r  and  
lipid metabol i sm,  n o t a b ly  t h a t  of the  so-called essent ia l  
f a t t y  acids. I t  has  been  es tabl ished,  indeed,  t ha t ,  while 
a lack of v i t amin  B 0 t ends  to increase the  sever i ty  of the  
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Table/.--Iodine Values of Fats used (Mean values =5 S.E.) 

Fat Iodine Value 

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

10-2 ~2 0-4 
36-5 ~ 2-1 
81.9 ± 3-4 
93.8 ± 6-0 

105.3 4- 8.8 
107-1 4- 9.2 
123.8 4- 11.5 
125-2 4- 10.8 
132-3 ± 12-1 
177.6 4- 13.4 

:Burr s y n d r o m e  4, the  admin i s t r a t i on  of n o n - s a t u r a t e d  f a t t y  
acids dur ing  a die t  lacking in py r idox ine  will e i ther  de lay  
the  onse t  of the  hypov i t aminos i s  or mi t iga te  its s y m p t o -  
ma to logy  s. 

We were  induced  b y  the  foregoing cons idera t ions  to 
u n d e r t a k e  a p r o g r a m a imed to assess the  act ions  exer ted  
by  a va r i e ty  of vege tab le  fats,  all w i th  va ry ing  c o n t e n t s  
of essent ia l  f a t t y  acids, upon  (1) t he  size, (2) l ipid conten ts ,  
and  (3) py r idoxa l  p h o s p h a t e  c o n t e n t s  of the  hear t ,  our  
e x p e r i m e n t s  be ing pe r fo rmed  on ra t s  s u b m i t t e d  to a diet  
lacking in v i t a m i n  B 6. 

We used a to ta l  of 144 an imals  averaging  in weigh t  
f rom 120 to 150 g, d iv ided  in to  twelve  groups  of twelve  
subjec ts  each, on a d ie t  wi th  no v i t amin  BG, of known  
compos i t ion  to which  25% of a vege tab le  fa t  h a d  been  
added.  

The subjec ts  received as m u c h  of t he  above  die t  as t hey  
could ea t  dur ing  a four-week period,  a t  t he  end of which 
t h e y  were  bled to  dea th ,  the i r  hea r t s  t h e n  be ing  r emoved  
unde r  asept ic  condi t ions ,  weighed  and t e s t ed  for to ta l -  
l ipids 6 and  p y r i d o x a l p h o s p h a t e  con ten t s .  The la t t e r  sub-  
s t ance  was  d e t e r m i n e d  by  the  m e t h o d  deve loped  by  
BOXER el al.7 using S . / aeca l i s  as the  t e s t  germ. 

The iodine value  of each  fa t  used was d e t e r m i n e d  by  
the  H a n u s  m e t h o d  as descr ibed  in U .S .P .  X V  s. 

Our  resul ts  are t abu l a t ed  in Tables  I and  II .  

F r o m  the  foregoing d a t a  it appea r s  t h a t  the  g rea t e s t  
degree of h e a r t  e n l a r g e m e n t  is o b t a i n e d  fi 'om cocoa b u t t e r  
and  coconu t  oil, t he  s l ightes t  f rom soybean  and  linseed 
oils, and  t h a t  i n t e r m e d i a t e  degrees of h y p e r t r o p h y  are 
d e t e r m i n e d  by  t h e  o the r  fa ts  t e s ted .  I t  m a y  be no ted  t h a t  
the  order  in which  the  fa ts  are  classed accord ing  to the i r  
iodine values  has  been  ma in t a ined ,  as t he  lower  t he  iodine 
value of  the  fa t  admin i s t e red ,  t he  g rea te r  was  t h e  increase 
in h e a r t  weight ,  a n d  vice versa, t he  only  excep t ion  being 
co t tonseed  oil, whose  h y p e r t r o p h y i n g  effect  a p p e a r s  to 
be less t h a n  t h a t  oI corn oiI a l though  i ts  iodine value  is 
lower. 

General ly ,  the  same cons idera t ions  app ly  to  the  lipid 
c o n t e n t s  of t he  h e a r t  t issue. 

On the  con t ra ry ,  the  p y r i d o x a l p h o s p h a t e  c o n t e n t s  was 
h ighes t  in such sub jec t s  as were  admin i s t e red  s o y b e a n  or 
whea t  germ oil and  lowest  when  olive oil was added  to 
t he  diet ,  S ta r t ing  f rom co t tonseed  oil, indeed,  the  effect 
upon  the  coenzymic  con ten t s  of the  hea r t  t issue gradual ly  
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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, 
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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). 


