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L o w e r i n g  o f  B l o o d  K e t o n e  B o d i e s  I n d u c e d  b y  
D r u g s  P r e v e n t i n g  F r e e  F a t t y  A c i d  M o b i l i z a t i o n  ~ 

T h e  f o r m a t i o n  of  k e t o n e  b o d i e s  s u c h  as  a c e t o a c e t i c  
ac id ,  f l - h y d r o x y b u t y r i c  a c i d  a n d  a c e t o n e ,  o c c u r s  m o s t l y  
in  t h e  l i ve r  w h e n e v e r  t h e  a v a i l a b i l i t y  of  a c e t y l - C o A  ex -  
c eeds  i t s  u t i l i z a t i o n  v i a  o t h e r  m e t a b o l i c  p a t h w a y s  l ike 
d i r e c t  o x i d a t i o n  t h r o u g h  t h e  K r e b s  cyc le  o r  s y n t h e s i s  o f  
f a t t y  a c id s  o r  c h o l e s t e r o l  2. T h e  k e t o n e  b o d i e s  a r e  o x i d i z e d  
b y  e x t r a h e p a t i c  t i s s u e s ;  b u t  w h e n  t h e  r a t e  of  t h e i r  s y n -  
t h e s i s  o v e r c o m e s  t h e  r a t e  of  u t i l i z a t i o n ,  t h e y  a re  a c c u -  
m u l a t e d  in  t h e  b lood ,  p r o d u c i n g  ke tos i s .  

S ince  a c e t y l - C o A  is  t h e  e n d  p r o d u c t  of  t h e  f a t t y  a c id  
o x i d a t i o n  a n d  t h e  u p t a k e  of  f a t t y  a c i d s  b y  t h e  l i ve r  de -  
p e n d s  u p o n  t h e  c o n c e n t r a t i o n  o f  f ree  f a t t y  a c i d s  ( F F A )  
in  t h e  b l o o d  3, i t  f o l lows  t h a t  c e r t a i n  t y p e s  of  k e t o s i s  m a y  
be  t h e  c o n s e q u e n c e  of  a n  i n c r e a s e d  F F A  m o b i l i z a t i o n .  
T h e r e f o r e  d r u g s  p r e v e n t i n g  t h e  m o b i l i z a t i o n  o f  F F A  m a y  
be  ab l e  a l so  to  d e c r e a s e  t h e  r a t e  a t  w h i c h  k e t o n e  b o d i e s  
a re  f o r m e d .  T h i s  p a p e r  i n t e n d s  to  p r e s e n t  e x p e r i m e n t a l  
e v i d e n c e  in  f a v o u r  of  t h i s  c o n c e p t .  

M a l e  S p r a g u e - D a w l e y  r a t s ,  o f  a n  a v e r a g e  w e i g h t  of  
180 4- 15 g, we re  f a s t e d  for  18 h be fo r e  t h e  e x p e r i m e n t s .  
P l a s m a  k e t o n e  b o d i e s  we re  d e t e r m i n e d  a c c o r d i n g  to  
"VVERK*, a n d  p l a s m a  F F A  a c c o r d i n g  to  DOLE s w i t h  m i n o r  
m o d i f i c a t i o n s .  W a s h i n g  w i t h  0 . 0 5 %  H~SO4 a c c o r d i n g  to  
TROUTS w a s  a d o p t e d  in  o r d e r  to  a v o i d  a n  i n t e r f e r e n c e  of  
t h e  d r u g s  in  t h e  t i t r a t i o n .  

3, 5 - D i m e t h y l p y r a z o l e  (3, 5 - D M P )  7, n i c o t i n i c  a c i d  s a n d  
sa l i cy l i c  ac id% k n o w n  to  be  p o w e r f u l  i n h i b i t o r s  of  F F A  
m o b i l i z a t i o n ,  w e r e  c h a l l e n g e d  fo r  t h e i r  e f f ec t  o n  t h e  l eve l  
of  b l o o d  k e t o n e  bod i e s .  

F a s t e d  a n i m a l s  s h o w  a t w o - f o l d  i n c r e a s e  of  p l a s m a  
k e t o n e  b o d i e s  in  r e s p e c t  t o  f ed  a n i m a l s .  

I n  T a b l e  I is r e p o r t e d  t h e  e f f ec t  of  3, 5 - D M P  g i v e n  b y  
ora l  r o u t e  o n  p l a s m a  F F A  a n d  k e t o n e  bod i e s .  T h e  l o w e s t  
dose  ab l e  to  d e c r e a s e  t h e  c o n c e n t r a t i o n  o f  k e t o n e  b o d i e s  
w a s  1.5 m g / k g .  I n c r e a s i n g  t h i s  d o s e  d i d  n o t  c a u s e  a l i n e a r  
e n h a n c e m e n t  of  t h e  e f fec t .  

R e s u l t s  in  T a b l e  I I  a l so  c o n c e r n  t h e  e f f ec t  of  t h e  o ra l  
a d m i n i s t r a t i o n  of 3 , 5 - D M P  (7.5 m g / k g ) .  I t s  a c t i v i t y  in  
r e l a t i o n  w i t h  t h e  t i m e  is t h e  s a m e  b o t h  o n  p l a s m a  F F A  
a n d  k e t o n e  b o d i e s .  

T h e  e f f ec t  of  n i c o t i n i c  a c i d  a n d  sa l i cy l i c  a c i d  a r e  a l so  
r e p o r t e d  in  T a b l e  I I .  I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  n i co -  
t i n i c  a c id  s h a r e s  w i t h  3, 5 - D M P  t h e  s a m e  a c t i v i t y  in  

l o w e r i n g  p l a s m a  F F A  a n d  k e t o n e  b o d i e s ,  wh i l e  sa l i cy l i c  
ac id ,  w h i c h  is p o o r l y  a c t i v e  o n  F F A  m o b i l i z a t i o n  i n d u c e d  
b y  f a s t i n g  1~ fa i l s  a lso  t o  c o u n t e r a c t  t h e  a c c u m u l a t i o n  of  
k e t o n e  bod ie s .  

T h e s e  r e s u l t s  s u p p o r t  t h e  h y p o t h e s i s  t h a t  t h e  i n c r e a s e  
of  k e t o n e  b o d i e s  i n  t h e  b l o o d  d u r i n g  f a s t i n g  is a m e t a b o l i c  
c o n s e q u e n c e  of  a n  i n c r e a s e  o f  p l a s m a  F F A ,  b e c a u s e  t h i s  
k e t o s i s  c a n  be  p r e v e n t e d  b y  i n h i b i t i n g  w i t h  s u i t a b l e  d r u g s  
t h e  m o b i l i z a t i o n  of  F F A  f r o m  a d i p o s e  t i s s u e .  F u r t h e r -  
m o r e  3, 5 - D M P  a n d  n i c o t i n i c  a c id  m a y  h a v e  a n e w  p o s s i b l e  
t h e r a p e u t i c  a c t i v i t y  in  t h e  t r e a t m e n t  of  ke to s i s .  

Table II. Effect of 3,5-DMP, nicotinic acid and salicylic acid given 
by oral route on plasma FFA and ketone bodies 

Drug Time between FFA a % values of 
ing/kg t reatment  plasma 
oral and sacrifice ketone 

(min) (acetone) 
• S.E. 

3,5-DMP 7.5 0 100 100 4- 9 
3,5-DMP7.5 30 30 b 45 -E 1 b 
3,5-DMP7.5 60 18 b 40 -1- 5 b 
3,5-DMP 7.5 120 33 b 65 =~ 11 b 
Nicotinic acid 50 60 21 b 30 -4- l0 b 
Salicylic acid 100 60 83 90 ~ 1 

a FFA determination was performed on pooled plasma. Each figure 
represents the mean of at least 5 determinations, b p < 0.01 in re- 
spect to controls. 

Riassunto. V e n g o n o  p r e s e n t a t i  a l c u n i  d a t i  c h e  d i m o -  
s t r a n o  c o m e  s o s t a n z e  che  a b b a s s i n o  il l ive l lo  deg l i  F F A  
p l a s m a t i c i  ne i  r a t t i  d i m i n u i s c a n o  a n c h e  il l ive l lo  de i  
co rp i  c h e t o n i c i .  V i e n e  d i s c u s s a  la  p o s s i b i l i t ~  c h e l a  f o r m a -  
z ione  de i  co rp i  c h e t o n i c i  p o s s a  d i p e n d e r e  d a l  c o n t r o l l o  
de l l a  l i b e r a z i o n e  deg l i  F F A  ne l  t e s s u t o  a d i p o s o .  
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Table I. Effect of different doses of 3,5-DMP on plasma FFA and 
l~etone bodies 

Treatment  FFA b % values of 
mg/kg plasma ketone bodies 
(oral route) �9 (as acetone) =t= S.E. 

Saline 100 100 2t= 7 
3,5-DMP 0.75 29 97 -4- 4 
3,5-DMP 1.5 29 57 • 4 c 
3,5-DMP 3.7 31 62 -t- 4 ~ 
3,5-DMP 7.5 18 40 -1- 6 ~ 
3,5-DMP 15 30 50 ~2 2 ~ 

Time between t reatment  and determination was 60 min; absolute 
values for fasted rats were for plasma FFA 940 el- 20/zEq/1 and for 
ketone bodies in the plasma 14.2 :}- 1.1 mg/100 ml. The value of 
ketone bodies for fed rats was 4.0 -6 0.3 mg/100 ml. Each figure 
represents the mean of at least 5 determinations, b The determina- 
tion of plasma FFA was performed on pooled plasma. ~ p ~ 0.01 
in respect to animal treated with saline. 
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