
THE LIPIDS OF THE BLOODPLASMAIN EPILEPSY

I. A STATISTICAL STUDYOF SINGLE DETERMINATIONSIN 100 EPILEPTIC
AND 32 "NORMAL" SUBJECTS1,2

BY IRVINE McQUARRIE, W. R. BLOOR, CLARA HUSTEDAND
H. A. PATTERSON

(From the Departments of Pediatrics and Biochemistry, University of Rochester, Rochester,
New York, the Department of Pediatrics, University of Minnesota, Minneapolis,

and the Craig Colony, Sonyea, N. Y.)

(Received for publication October 7, 1932)

Since the underlying pathogenesis of epilepsy is still obscure after
many years of investigation by ordinary technique, a physicochemical
approach to the problem now appears to offer the greatest hope for its
ultimate solution. The view, early expressed by Kussmaul and Tenner
(1) and by Gowers (2), that the convulsive tendency which characterizes
the disorder may have its basis in a subtle disturbance in the cellular
physiology of the brain rather than in some gross localized lesion, has
gained ground in recent years (3). Inasmuch as there is no procedure
available for directly investigating the chemical physiology of the brain
in the living subject, various attempts have been made in recent years to
obtain indirect information regarding it by determining changes in the
constituents of the blood and by studying various phases of the body
metabolism.

The present study on the blood lipids was undertaken because a high
percentage of children with severe epilepsy have been observed to be
strikingly benefited by fasting or by a diet high in fat and low in carbo-
hydrate (4), procedures which are now known to effect changes in the
levels of the various blood lipids (5). Presumably, this type of regimen
exerts a favorable influence on the activity of the brain cells in those
patients who show improvement under such treatment. Because of the
recognized importance of the physiologically antagonistic substances,
lecithin and cholesterol, in the life processes of all cells (6) and because
of the peculiar richness of brain tissue in these compounds, our attention
has centered largely on them. It has been tentatively assumed that any
alteration in their quantitative relationships in the blood might be indica-
tive of a disturbance of their relationships in the fixed tissues (brain?).

1 Presented at the annual meeting of the American Pediatric Society at
Edgewater Park, Mississippi, April 17, 1931.

2Aided by grants from an anonymous donor and from the Ella Sachs Plotz
Foundation.
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PLASMALIPIDS IN EPILEPSY. I

A survey of the literature shows that a number of workers have studied
the blood cholesterol in epilepsy, but very little attention has been given
to the other lipids. Even in the case of cholesterol there has been no
agreement of opinion regarding its status in the disease. In small series
of cases Pighini (7) and Parhon, Urechia and Popea (8) reported normal
values. DeCrinis (9), Jacobi (10), Targowla, Badonnel and Berman (11),
and Goebel (12) reported a tendency to hypercholesterinemia in small
groups of cases, while Pezzali (13), Popea and Vicol (14), Robinson, Brain
and Kay (15) and Gosden, Fox and Brain (16) found a mild degree of
hypocholesterinemia. In a study of 40 cases Ornstein (17) found hypo-
cholesterinemia in 52 per cent, hypercholesterinemia in 25 per cent and
normal values in 23 per cent. Osnato and Killian (18) found a consider-
able degree of variation in the blood cholesterol in 22 patients. An
examination of their data shows that 50 per cent of the values found by
them were below the normal range claimed for the method used (Myers
and Wardell (19)). The remainder were almost equally divided between
normal and increased values.

In 1911 Bornstein (20) reported an increased quantity of lecithin in the
blood of patients suffering from various nervous disorders, including
epilepsy. He assumed this to be due to an increased breakdown of lipids
in the cerebrum. Feigl (21) in a critical re-examination of Bornstein's
work claimed that the increase in lecithin was not a commonphenomenon
but that, when it did occur, it was accompanied by other alterations in the
blood lipids.

The present communication and the one following deal with the
status of the plasma lecithin and total fatty acids as well as cholesterol in
young epileptics under a variety of conditions. The purpose of this first
study was to determine if there are any definite trends characteristic of
epileptic patients as a group.

MATERIALS AND METHODS

In order that the problem might be attacked from the statistical point
of view, the various lipids of the plasma have been determined in a series
of 100 patients and 32 essentially normal persons in the same age range.
With a few exceptions the patients and control subjects were children
between the ages of 8 and 18 years. It was ascertained before blood
samples were taken that none of the subjects included in the study were
suffering from infectious diseases, anemia or other complicating disorders,
which might be accompanied by alterations in the blood lipids. The diet
of all subjects was the ordinary mixed diet, which is relatively high in
carbohydrates. Although the 100 epileptic patients were institutional
cases, very few of them were classed as extremely severe. Major con-
vulsive seizures were recorded in but 11 of the 100 patients within 24 hours
of the time when the blood samples were obtained. Slightly fewer than
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half of them were on phenyl-ethyl-barbituric acid (luminal) or other drug
therapy. No drug was given during the 12 hours prior to the time of
taking the blood sample. The non-epileptic subjects were receiving no
form of medication at the time. But one blood specimen was obtained
from each person.

All samples were collected in specially cleaned tubes not less than 15
hours after the ingestion of food. Minimum amounts of saturated sodium
citrate solution were used for preventing coagulation of the blood.
Plasma was separated from cells by centrifugalization soon after the
blood sample was drawn and was then immediately poured into the
alcohol-ether mixture. The various chemical analyses were made
according to the methods of Bloor (22).

For assistance in the statistical treatment of our data we are indebted
to Dr. Edith Boyd. The particular statistical technics employed have
been outlined by Dunn (23).

STATISTICAL ANALYSIS OF RESULTS

For the sake of brevity and conservation of space, the data for both
the epileptic and normal subjects are recorded in Tables 1 and 2 and on
Figure 1.

The average or mean values for cholesterol, lecithin, total fatty acid
and the lecithin-cholesterol ratio are given in Table 1.
The current practice in statistics is to assume that there is a significant
difference between two statistical constants, such as means, when the
difference between the two constants is two or more times its standard
error. This assumption is based on the fact that, when the ratio, R, of the
difference and its standard error, is two, such a difference would occur by
chance only S times in 100. Some authorities think that for biological
data, it is advisable to assume a significant difference only after a ratio of
3 or a value for P of 0.003 (i.e. 3 chances in 1000) has been reached.

Following the latter interpretation of R and P, the difference between
the means of cholesterol in the blood of non-epileptic and epileptic sub-
jects is not significant. In contrast the mean value for lecithin in the
blood of epileptics is significantly less than that for " normals " while that
for total fatty acid is significantly greater. Moreover, the reduction in
lecithin in the blood of the epileptics as a group is sufficient to lower
significantly the lecithin-cholesterol ratio in spite of a "normal" mean
value fpr cholesterol.

The differences in the constituents of the blood just described are
graphically illustrated in Figure 1. The scale for the histograms of
lecithin, cholesterol and total fatty acid in the first panel are so arranged
that the mean values (indicated by the white square) all fall on the same
perpendicular line. The frequencies for the epileptics are plotted on the
same scale in the second panel. The mean value of lecithin in the blood
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of epileptic subjects falls below the line of the "normal" means, that for
cholesterol on it, and that for total fatty acid above it. Moreover, the
individual values for cholesterol in the blood of epileptics are evenly

Normals
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FIG. 1. HISTOGRAMSFOR THE LECITHIN, CHOLESTEROLAND FATTY
ACID CONTENT OF THE BLOOD PLASMA IN "NORMAL" AND EPILEPTIC
SUBJECTS

The histograms are so arranged that the perpendicular black line in both
the normal and epileptic series passes through the mean value for each con-
stituent in the plasma of normal subjects. The white square indicates the
mean value for each constituent.

distributed around the "normal" mean, while most of those for lecithin
fall below it and those for total fatty acid above it.

In addition the range of values for the pathological cases appears

on inspection to be greater than that for the non-epileptic subjects. To
test the reliability of this impression the coefficients of variation and their
standard errors, and the difference and its standard error between the
coefficients for "normals" and epileptics were calculated. The results
are given in Table 2. The same basis of significance is used as in inter-
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TABLE 2

Comparison of coefficients of variation for cholesterol, lecithin, totkl fatty acid, and the
lecithin-cholesterol ratio for 32 non-epileptic and 100 epileptic subjects

Non-epileptics Epileptics Difference
I + R P

C.V. 4S.E.* C.V. vS.E.* Standard error

Cholesterol ....... .... 20.35 d 2.69 25.44-4-1.93 + 5.09 a3.31 1.54 0.12
Lecithin .................. 25.00 +3.37 48.00 +4.14 +23.00 i5.34 4.31 0.01
Total fatty acid ............ 17.94d-2.35 45.22 -3.83 +27.28 44.49 6.08 0.01
Lecithin
Cholesterol .23.554-3.15 38.64 43.14 + 15.09 A4.45 3.39 0.01

* C.V. :1: S.E. is the coefficient of variation and its standard error.

preting the difference between two means. Since R is only 1.54 and P
0.12 for the difference between the coefficients of cholesterol, this constit-
uent of the blood of epileptics is not more variable than in the blood of
normal subjects. In contrast to cholesterol, total fatty acid, lecithin and
the lecithin-cholesterol ratio are all significantly more variable in the
epileptics than in the non-epileptics; R is always greater than three.

The possible significance of these results will be discussed in paper
number 2.

SUMMARY

1. The lecithin, cholesterol and total fatty acid of the blood plasma
have been determined in a group of 100 epileptic and in 32 non-epileptic
children under essentially the same conditions.

2. No significant difference was found in the range of values for
cholesterol or in its variability in the two groups.

3. The mean value for lecithin was found to be significantly lower and
that for total fatty acid significantly higher in the epileptics than in the
non-epileptic control subjects.

4. Both the phospholipid and the total fatty acid values showed
significantly greater variability in the epileptic than in the non-epileptic
subjects.
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