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phase transition can be detected in 
LDL in the region of 20- 40 °C by 
means of differential scanning calori
metry. Since this transition occurs at a 
temperature close to that at which the 
cholesteryl esters isolated from LD L 
change from a liquid crystalline phase 
to the liquid phase, they deduced that 
below the transition temperature of 
LDL, the cholesteryl esters in the core 
of the particle are able to form a less
fluid liquid crystalline phase (Deckel
baum et al. J. biol. Chem. 2S2, 744; 
1977). Small-angle X-ray diffraction 
patterns of LDL at different tempera
tures confirmed these observations, and 
more detailed analysis of diffraction 
data by P. Laggner and his colleagues 
at Graz (Muller et al. Eur. J. Biochem. 
82, 73; 1978) suggested that the chol
esteryl esters in the core of LDL form 
two concentric rings when in the more 
ordered phase. 

The temperature at which the peak 
of the transition from a fluid to the less 
fluid non-random arrangement of the 
core lipids occurred for an individual 
sample of human LDL was less depen
dent on the nature of the fatty acyl 
chains of the cholesteryl esters than 
expected, partly because there was little 
variation in the unsaturation of the 
fatty acyl chains between the samples, 
but correlated closely wi,th the amount 
of triglyceride in the particle. Thus, 
LDL samples with the lowest content 
of triglyceride tended to have the 
highest transition temperature . 

Although the transition temperature 
of pure cholesteryl esters isolated from 
the LDL is approximately 42 °C, the 
effect of the triglyceride in the core is 
such that in the 21 human LDL 
samples studied, the transition tem
perature was always below 37 °C, so 
that the lipids in the core of the LDL 
particles would he fluid at normal body 
temperature. Of particular interest, 
however , was an LDL sample from a 
subject with homozygous familial 
hypercholesterolaemia, in which an 
abnormally low triglyceride concentra
tion in the core resulted in a transition 
temperature of 36 °C, close to body 
temperature. Familial hypercholesterol
aemia is characterised by a grossly 
elevated level of plasma LDL which 
results from a reduced ability of the 
tissues to catabolise LDL in the normal 
way , and invariably is associated with 
severe premature atherosclerosis. The 
low level of triglyceride in this sample 
of LDL was probably the result of the 
long time spent by the particles in the 
circulation and thus the low fluidity of 
the core lipids is more likely to be the 
effect rather than contributing to the 
cause of the low rate of catabolism of 
LDL. 

However, whether or not the 'athero
genicity' of the LDL particles is 
greater as a result of the less fluid 
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nature of the core lipids remains to be 
seen, and it would be of interest to 
determine whether or not there is any 
correlation between the triglyceride 
content, and therefore the fluidity of 
the lipids, of LDL and, for example, 
the plasma concentration of LDL or its 
half-life in the circulation in normal 
subjects. Similarly it is important to 
determine the extent to which these 
parameters are affected by diet in 
normal subjects. 

It is in the context of the 'athero
genicity' of LDL that the results of 
Small and his colleagues, obtained in 
conjunction with R. Mahley of the 
National Heart, Lung and Blood Insti
tute, Bethesda, are of interest. Mahley 
has been investigating the effects of 
feeding diets rich in cholesterol and 
saturated fatty acids on the plasma 
lipoproteins of experimental animals, 
including minia,ture swine , whose 
plasma lipoproteins are more com
parable to those in human plasma than 
are those of many other species, and 
which readily develop raised plasma 
LD L levels and severe atherosclerosis 
when fed such an 'atherogenic' diet. 
Small and his colleagues found that 
the LDL from pigs with diet-induced 
atherosclerosis, as well as the HDL:, 
an abnormal lipoprotein which appears 
in the plasma of animals fed athero
genic diets , have similar structural 
characteristics to human LOL. , with 
what may be an important distinction , 
that the transition temperature of the 
cholesteryl esters in the core of the 
particles was at or above the body tem
perature of the pig. In the case of the 
pig HDL,, and LDL, the high transi
tion temperature could be ascribed 

both to the low ratio of triglyceride to 
cholesteryl ester in the lipoproteins, 
and to the increased saturation of the 
fatty acyl chains of the cholesteryl 
esters. 

Thus it is clear that in the plasma of 
an animal with severe atherosclerosis 
induced by diet alone, the plasma lipids 
are transported in a less fluid form 
than those in normal human plasma 
(Tall et al. J. biol. Chem. 252, 7288; 
1977). Tempting though it may be to 
infer from this interesting data that 
there is indeed a correlation between 
lipid fluidity and the 'atherogenicity' 
of LO L, it is not yet possible to con
clude that this is the case for the 
normal human subject, or indeed 
that a change in fluidity is brought 
about directly by changes in the 
saturation of the fats in the diet. 0 

Pre-equilibrium 
theory 
from P. £. Hodgson 

WHEN an energetic proton interacts 
with a nucleus many nucleons and 
groups of nucleons are emitted before 
the residual nucleus reaches its ground 
state. Measurements of the energy and 
angular distributions of these particles 
show that the more energetic ones are 
predominantly emitted in the forward 
direction while the less energetic are 
isotropically emitted and have a Max
weJlian energy distribution. It has thus 
become customary to divide the inter
action process •into two stages, a direct 
stage when the incident particle 
collides with a nucleon or group 
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