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clearly accessible in the whale protein all react, whereas 
those equally apparently masked do not. Only in two 
uncertain cases do corresponding residues have largely 
different reactivities. These results demonstrate an 
interesting approach to the exploration of structural 
similarities. 

HEART DISEASE 

Arterial Enzymes 
from our Medical Biochemistry Correspondent 

IN arteriosclerosis, or atheroma, the arterial walls 
become clogged with lipid deposits causing the cardio
vascular diseases which are one of the principal causes 
of death in advanced societies. While nutritionists 
argue interminably about possible causes, biochemists 
are looking for changes in enzyme activities which 
might lead to arteriosclerosis. 

Eisenberg, Stein and Stein (Biochim . Biophys. Acta, 
176, 557; 1969) have recently compared the activities 
of three enzymes which hydrolyse phospholipids in the 
aortae of rats and rabbits. Rabbits, in the same way 
as man, are prone to develop atheroma, but rats show 
no tendency to form the lipid deposits. In both species 
the concentration of all phospholipids per unit of DNA 
increased during the first two years of life . The con
centration of sphingomyelin increased most, but 
increases in lecithin and phosphatidyl ethanolamine 
·were also considerable, particularly in the rabbit. 

There was greater incorporation of labelled precur
son, into lecithin and sphingomyelin in older aortae 
taken from both rats and rabbits, suggesting that the 
synthesis of phospholipids increases with age in both 
species. To investigate whether the differences in 
lipid concentrations in the two species are a consequence 
of different rates of degradation Eisenberg et al. have 
examined the activities of three enzymes that degrade 
phospholipids. The activities of phosphatide acyl 
hydrolase (phospholipase A), sphingomyelinase and 
lysophosphatidc acyl hydrolase (lysoleeithinase) were 
measured in the aortae from rats and rabbits between 
one and twenty-four months old. Apart from lyso
lecithinase activity, rabbit aortae always contained 
much lower activities than rat aortae of a corresponding 
age. There was a four to eight-fold increase with age 
in phospholipase A activity in rabbit aortae, but no 
significant change in sphingomyelinase. In rats, on 
the other hand, there was a very clear and much greater 
increase in phospholipase A activity with age; sphingo
myelinase decreased on a wet weight basis but remained 
the same when expressed as units per unit quantity of 
DNA, while the activity of lysolecithinase doubled on a 
DNA basis but remained the same on a wet weight basis. 

The ten to twenty-fold increase in phospholipase A 
activity in rats seemed to be a genuine increase in 
enzyme synthesis, for activity in younger aortae was 
not increased by treatment with proteolytic enzymes 
which would activate a zymogen to an enzyme. 
Rabbits given a diet containing 1 per cent added 
cholesterol for eight to twenty-three weeks developed 
typical atheromatous deposits, and there was a great 
increase in lecithin and sphingomyelin in their aortae, 
but no increase in the activity of degradative enzymes. 
This suggests that species which are liable to atheroma 
are unable to synthesize more degradative enzymes 
to remove the increased quantities of phospholipid 
synthesized with increasing age or certain dietary 
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conditions. Preliminary results with human material 
confirm this hypothesis. 

BRAIN DISEASE 

Enigma of Scrapie 
from a Correspondent 

SCRAPIE is a spontaneous and usually fatal disease in 
sheep, characterized by subacute progressive degenera
tion of the central nervous system and associated with 
a transmissible agent which can be used to produce a 
similar disease in rats and mice. Numerous problems 
confront investigators. What relation does the 
experimental scrapie, produced in laboratory animals, 
bear to the naturally occurring inherited disease in 
sheep ? Are scrapie agents viruses or "neoviruses" ? 
Are nucleic acids important chemical constituents of 
the transmissible agent ? 

These questions formed the basis of a meeting of the 
Neurochemical Group of the Biochemical Society held 
at the University of Strathclyde on May 29. Professor 
E. J. Field and Dr A. Peat (MRC Demyelinating 
Diseases Research Unit; Newcastle) compared patho
logical changes in the brains of affected sheep with 
those seen in rats and mice. In sheep, the disease is 
characterized by vacuolation of nerve cells in the anter
ior horn of the spinal cord and in motor areas of the 
brain stem, by astrogliosis and by structural changes in 
myelinated nerve fibres different from those of true 
demyelination. In the mouse the principal pathological 
change is seen in the enlargement and fusion of astroglia 
and their processes. The possibility of an acceleration 
of a normal ageing process was noted, as such structural 
changes in non-scrapie animals are usually associated 
with ageing. 

Major biochemical changes are rarely seen before 
the onset of clinical symptoms (usually about 5-6 
months after infecting mice); those that occur subse
quently are considered to be a result of degenerative 
changes. Dr R. H. Kimberlin (ARC Institute for 
Research on Animal Diseases, Compton) reviewed these 
and described changes in carbohydrate hydrolytic 
enzymes during the pre-clinical period which indicated 
some specificity for the disease. Cerebral N-acetyl-,8-D
glucosaminidase and N-acetyl-,8-n-galactosaminidase 
activities increased progressively from about 8 weeks 
after infection to two to three times the normal level 
by the time clinical symptoms or histopathological 
changes were apparent. No change was observed in 
other comparable diseases such as louping-ill, yellow 
fever or herpes simplex or in other tissues in which the 
presence of the agent could be demonstrated. In mouse 
brain infected with scrapie there were similar increases 
in DNase activity and in rates of DNA synthesis 
(thought to be of host type), histone synthesis and 
histone acetylation. This, it was argued, might be 
correlated with increases reported in the number of 
glial cells. 

Dr G. D. Hunter (also from Compton) discussed 
attempts to determine the size of the transmissible 
agent. Although the use of ionizing radiation suggest ed 
a smaller size, a tentative conclusion would be a dia
meter of 2()-40 mmicrons based on filtration, sedi
mentation and exclusion chromatography. Although 
the agent seems to be localized in membrane-rich 
subcellular fractions, no firm conclusions can be drawn 
as to which fraction. The most likely are considered 
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