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L E T T E R  TO T H E  E D I T O R  AND R E P L Y  

Dear Sir, 
The concepts presented in the paper "The effect of in- 

sulin on the incorporation of sodium (l--i~C) -- acetate 
into the lipids of the rat  aorta" by l%.W. Stout (Diabeto- 
logia 7, 367--372, 1971) may be atractive to many of your 
readers and it is for this reason that  its l imitations should 
be made clear. 

The author claims that  intravenous insulin stimulates 
the incorporation of intravenous 14C-labelled acetate into 
rat  aortic cholesterol. He does, however, offer no evidence, 
by further purification, that  the label he finds in the posi- 
t ion of cholesterol on thin layer chromatography is indeed 
cholesterol. High counting companions of cholesterol are 
recognized and have proven a difficulty in establishing 
that  cholesterol synthesis takes place in the arterial wall 
[1]. Furthermore, in most th in  layer chromatographic 
systems for the separation of major lipid classes, digly- 
ceride runs together with or close to cholesterol [2]. Most 
workers in this field would now agree that ,  although 
cholesterol can be synthesized in the arterial wall, such 
synthesis does not  account for more than a small part  of 
the cholesterol which accumulates in the atherosclerotic 
lesion [3]. Most of the lesion cholesterol, whether free or 
ester, apparently comes from the blood [4, 5, 6]. On the 
other hand, the classic work of Zilversmit and eoworkers 
has demonstrated that  most of the phospholipid of the 
atherosclerotic lesion arises by  local synthesis [7]. This 
same work describes the way in which different radioiso- 
topically labelled precursors can be used to define the 
origin of an arterial lipid fraction. Dr. Stout does not  
apply or refer to these methods. I t  is not possible to draw 
conclusions like those of Dr. Stout without knowledge of 
the specific activities of the different lipid fractions of 
interest at least in the plasma and preferably in both 
plasma and arterial wall. The greater phospholipid radio- 
activity per uni t  weight of aorta with the insulin treat- 
ment  may not  represent increased incorporation of acetate 
into phospholipid. Insul in  presumably lowered the plasma 
FFA concentration in the insulin treated rats and, there- 
fore, for a given injection of 14C-labelled acetate, specific 
radioactivity of plasma F F A  would be higher than  in con- 
trol rats. The incorporation of fat ty acid into aortic phos- 
pholipids has been described [2, 3, 8]. At a higher specific 
radioactivity and with the same F F A  uptake, such in- 
corporation could lead to an increased radioactivity in 
phospholipid per uni t  weight of aorta. 

l%eports of the failure of insulin to exert an effect on 
lipid synthesis from acetate in the arterial wall in vitro 
[9, i0] are significant in tha t  Dr. Stout 's findings need not 
be due to a direct effect of insulin on arterial wall lipid 
metabolism. 

An alternative and as plausible explanation of Dr. 
Stout 's data is, therefore, tha t  with insulin t reatment  
plasma FFA have reached a higher specific radioactivity, 
tha t  these have been incorporated into diglyceride (and 
not cholesterol) whose aortic radioactivity has thereby 
increased and that  either FFA and/or diglyceride (by the 
pathway described by  Kennedy and Weiss [11]) has been 
incorporated (at higher specific radioactivity than in con- 
trols) into phospholipid whose radioactivity, not  syn- 
thesis, has been increased. This explanation does not in- 
criminate insulin as an "aortic wall cholesterol synthesis 
stimulator".  

Yours faithfully, 
Mark L. Wahlqvist,  B. ivied. Sc., M.D. 
Universi ty of Uppsala 
Department  of Geriatrics 
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Dear Sir, 
The method used to study the effect of insulin on the 

aorta is a well&nown method for testing the sensitivity of 
tissues to insulin in  vivo [5]. I t  has been previously used 
to study liver, muscle and adipose tissue sensitivity to in- 
sulin, and was modified in my experiments only in tha t  
the aorta was the tissue studied. I t  must  be emphasized 
that  the sodium acetate-l-14C was injected in trace 
amounts,  and that  the insulin and isotope were adminis- 
tered simultaneously. Thus insulin lowered the unlabeled 
plasma fat ty acids, newly labeled fat ty acids, and labeled 
acetate at the same time. Because of the very rapid effect 
of intravenous insulin on these and other serum consti- 
tuents, isolated measurements of precursor specific 
act ivi ty have little meaning. However, if the differences 
between the aortic lipids in the control and insulin- 
treated animals were due only to changes in precursor 
specific activity, it would be expected that  the activity in 
all the lipids would be increased to the same extent. In  
fact, the total  aortic lipid radioactivity in the insulin- 
treated animals increased 40% while the increases in the 
individnal lipids were: cholesterol -- 19 %, fat ty acids -- 
4~o, triglyeeride -- 25~o, and phospholipid -- 54~o. 

The methods of Zilversmit et al. were designed to 
study, in quant i ta t ive terms, the source of atheroma 
cholesterol in animals with diet-induced hypercholes- 
terolemia. The animals in my experiment were not  fed 
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cholesterol, and no at tempt  was made to assess quanti ta-  
tively the importance of insulin stimulated incorporation 
of acetate into cholesterol in the development of arterial 
lesions. The relevance of experiments using diet-induced 
hypereholesterolemia to the common form of human 
atherosclerosis has recently been questioned [1]. 

On the thin-layer chromatography plates, the radio- 
labeled cholesterol appeared as a discreet band, corre- 
sponding exactly to the cholesterol standard which was 
run on each plate. In  experiments using glucose-U-iaC no 
difference in the radioactivity of the cholesterol fraction 
was found in the insulin-treated animals compared with 
the controls [7]. If this fraction represented diglyceride,in- 
creased activity would be expected in the insulin-treated 
animals in keeping with the increased triglyceride radio- 
activity tha t  was found. Thin-layer chromatography has 
been used by other workers to the study incorporation 
of radioactive precursors into arterial lipids [6]. 

Finally, the inabili ty to demonstrate an insulin effect 
in vitro in no way detracts from the demonstration of an 
effect in vivo. In  the work already quoted [5], a marked 
difference was found in the insulin-sensitivity of tissues 
studied in vivo from what had previously been found in 
vitro. I t  has been shown that  arterial tissue from diabetic 
animals does not respond to insulin in  vitro, but  its meta- 
bolism is restored toward normal by prior t reatment  of the 
animals with insulin [4]. Further  evidence that  the artery 
is an insulin sensitive tissue comes from studies on an in- 
sulin sensitive lipase in arterial tissue [2], and on the 
enhancement by insulin of the incorporation of glucose 
into lipid in arterial cells grown in culture [3]. 

Dr. Wahlqvist 's  alternative explanation thus seems 
improbable. The weight of evidence presented by other 
workers as well as myself favours the conclusion that  in- 
sulin can stimulate lipid synthesis in the arterial wall. 

Yours sincerely, 
Robert  W. Stout, M.D., M.R.C.P. 
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