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Summary.  Nicotinic acid was in acute studies adminis- 
tered to 4 patients with untreated juvenile diabetes and to 
4 obese fasting patients. In all cases the plasma level of 
FFA decreased. This was soon followed by a decrease in 
plasma fl-hydroxybutyric acid. The effects were less 
prompt and pronounced in the obese fasting subjects. 
There were lesser changes in the concentration of blood 
glucose. 

R@onse de l'acide fi-hydroxybutyrique du plasma d~ la 
chute des acides gras libres provoqude par l'aeidc nico- 
tinique. 

_~sum~. 4 malades avec diab~te juvdnile non-trait6 
et 4 personnes ob@ses ~ jeun ont regu de l'acide nico- 
tinique darts une 6rude aigu~. Darts tousles cas le taux 
des acides gras libres du plasma descendait, suivi par une 
chute de l'acide bgta-hydroxybutyrique darts le plasma. 

Les effets 6taient moins prompts et moins prononcds ehez 
les personnes ob~ses ~ jeun. Des modifications moindres 
du glucose sanguin ont ~t~ observ@es. 

Verhalten der Plasma fl-hydroxy-Butters~ure nach dutch 
Nilcotins(ture ausgel6stem Abfatl der frcien Fettsiiure beim 
Menschen. 

Zusammenfassung. 4: Patienten mit unbehandeltem, 
jugendlichen Diabetes und 4 Adip6se im ttungerzustand 
erhielten im akuten Versuch Nikotins/~ure. Bei allen Ver- 
suchspersonen trat ein Abfall der freien Fetts/iuren im 
Plasma ein, an den sich ein Absinken des fl-hydroxy- 
butters/~ure-Spiegels im Plasma anschlol3. Bei den iiber- 
gewichtigen Personenim ttungerzustand setzten diese Wir - 
kungen langsamer ein und waren schwi~cher ausgepr~gt. 
Die Blutzuckerspiegel /~nderten sich in geringerem Ans- 
maBe. 

Increased hepatic production of ketone bodies may 
occur as a result of excessive mobilization of free fat ty 
acids (FFA) from adipose tissue [4, 19, 5]. Thus hyper- 
ketonemia is observed in man when the plasma level 
of FFA is raised by increased mobilization, e.g. in 
starvation and diabetes mellitus and also acutely by 
administration of adrenaline [13] and noradrenaline [3]. 
Recently, it has been shown that  hyperketonemia can 
also develop when the plasma level of FFA is increased 
by the administration of heparin to the rat fed corn- 
oil [15]. 

To study the acute effect of inhibition of FFA mo- 
bilization on plasma ketone levels in man we have 
given nicotinic acid, which rapidly inhibits this mo- 
bilization [6, 7, 8], and followed the concentration of 
FFA and fl-hydroxybutyric acid (BHBA). 

Materials  and Methods 

Four untreated juvenile diabetics (mean age 27 
years), three obese patients with untreated mild dia- 
betes and one obese non-diabetic person (mean age 
41 years) were hospitalized and studied during bed rest 
in the morning. The four obese subjects were investi- 
gated during a prolonged fast, ranging from 5 to 50 
days; the other subjects were studied after fasting 
overnight. Nicotinic acid (Nicangin ~, Draco) was ad- 
ministered orally four times in doses of 0.5 g each, 
30 minutes apart, beginning immediately after the 
first blood sampling. 

At intervals venous blood samples were drawn into 
heparinized syringes from an indwelling teflon eathe- 
ter kept patent with 0.9 per cent sodium chloride. 

* Supported by a grant from SyskonenWess6ns Stiftelse. 

Blood for determination of glucose [14] was pipetted 
off at once. The remainder of the blood was stored in 
an ice bath in capped tubes until plasma was separated 
by eentrifugation. FFA in plasma was determined by 
the DOLE procedure [10] as modified by TROUT et al. 
[20]. BHBA in plasma was determined enzymati- 
tally according to the procedure of WILLIAMSON et 
al. [21]. Plasma protein analysis was made with the 
BIURET method and all values of FFA and BHBA 
were corrected for minor changes in plasma protein 
concentration. 

Results 

The plasma concentration of FFA (Fig. 1) and 
BI-IBA (Fig. 2) decreased rapidly after the adminis- 
tration of nicotinic acid in all subjects and the fall in 
FFA preceded that  of BI-IBA. However, the time curve 
pattern for plasma FFA and plasma BHBA indicates 
that  the response to nicotinic acid administration dif- 
fered in the juvenile diabetics and in the fasting obese 
patients. In  the four juvenile diabetics the coneen. 
tration of plasma FFA decreased abruptly, reaching 
a plateau level of 0.20--0.40 mEq/1 (after about 1 hour). 
The concentration of Bt IBA in plasma also fell rapidly 
in these patients and remained at a low level from 
1 hour onward. In  the obese fasting subjects plasma 
FFA concentration fell less rapidly and did not go 
below 0.40 mEq/1. After about 30 minutes the concen- 
tration of BHBA in plasma decreased gradually, this 
decrease also being slower than in the juvenile diabetic 
patients. 

Figure 3 shows that  the blood glucose decreased 
about 20 to 30 per cent in three of the four juvenile 
type diabetics and remained unchanged in the fourth. 
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In  two of the obese subjects with low fasting blood 
glucose the concentration rose slowly by  about 15 mg/ 
100 ml and remained unchanged in the other two. 

Discussion 
A most important  new finding is that  nicotinic 

acid acutely lowers the BHBA level in plasma. The 
temporal relationship between the fall of FFA and 
BItBA clearly is compatible with a causal relationship. 
Since B t tBA constitutes 50 to 75 per cent of plasma 
ketone bodies I l l ]  there was undoubtedly also a major 
fall in total  ketone level. 

The reduction of BHBA concentration may be due 
to reduced hepatic formation or increased peripheral 
utilization (or both). The mechanisms by  which ex- 
cessive mobilization of FFA may increase ketone body 
formation have been discussed elsewhere [5]. Conver- 
sely, reduction of FFA mobilization by nicotinic acid 
will reduce the flow of FFA to the liver and this may 
lead to a decrease in the availability of acetyl-CoA in 
the liver for synthesis of ketone bodies. The hepatic 
production of ketones would then decrease and the 
plasma level of ketones drop. 

That  utilization of BtIBA increased after nicotinic 
acid must also be considered. Uptake of substrates such 
as glucose and pyruvate into the perfused heart has 
been shown to be regulated by  the concentration of 
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o ther  subs t ra tes  such as ke tone  bodies  and  F F A  [22, 
18, 12]. W h e t h e r  the  level  of F F A  s imi la r ly  regu la tes  
the  pe r iphe ra l  u p t a k e  of ke tones  in such a w a y  t h a t  
a low F F A  level  would  enhance  ke tone  u t i l i za t ion  has, 
however ,  no t  been  s tudied.  I t  m a y  be pe r t i nen t  t h a t  
d iabe t ic  an imals  and  t issues have  a lowered capac i ty  
to  metabol ize  ke tone  bodies  [1, 17]. 

The sl ight  lowering of b lood glucose in response to  
nicot inic  ac id  was somewha t  g rea te r  t h a n  t h a t  seen in 
an  earl ier  s t u d y  [9] and  m a y  be ascr ibed  to  a " I ~ D L ~  
effect" [16]. 

The  reason for the  less p ronounced  F F A  response 
in the  obese fas t ing group is no t  known.  However ,  in 
vitro the re  is less inh ib i t ion  of l ipo]ysis b y  nicot inic  acid  
in ad ipose  t issue f rom fas ted  t h a n  f rom fed ra t s  [2]. 

The  t he r apeu t i c  va lue  of inh ib i t ing  F F A  mobi l iza-  
t ion  in d iabe t ic  ke to-ac idos is  has  to  awa i t  clinical  eval-  
uat ion,  b u t  the  p r o m p t  effect of n icot inic  acid  in th is  
con tex t  mer i t s  i t s  t r ia l .  
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