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L. ZuckermaN aAND G, H. Marquarnt (Introduced by R. M. Dowben)
Department of Research, Chicago Wesley Memorial Hospital, and Department of Medicine,
Northwestern University, Chicago, Ill.

Residual muscle from patients with heredi-
tary muscular dystrophy contains more sodium
and less potassium than does normal muscle
even though the concentration of these ca-
tions in plasma is not abnormal(1l). Since
it was first produced by Goettsch and Pap-
penheimer (2), nutritional muscular dystrophy
in animals given a diet deficient in Vit. E
has been the subject of numerous metabolic
and pathologic studies(3). The only report on
electrolyte content of residual muscle in nu-
tritional muscular dystrophy of which we are
aware is that of Fenn and Goettsch(4) re-
porting increased sodium and decreased po-
tassium and magnesium. Since laboratory
technics have improved in the 25 years that
have elapsed since Fenn and Goettsch’s re-
port, we undertook to measure muscle, eryth-
rocyte and plasma electrolytes, as well as
some other constituents of muscle and plasma
aldolase and lactic dehydrogenase in rabbits
with nutritional muscular dystrophy.

Materials and methods. Four male year-
ling New Zealand white rabbits weighing ap-
proximately 1 kg were fed a diet consisting
of 13.59% vitamin-free casein, 429 sucrose,
5% lard, 13.5% brewers’ yeast, 3% cod liver
oil, 3% salt mixture and 20% non-nutritive
fiber(5,6). A control group of 4 rabbits was
fed the same diet supplemented with 50 mg
a-tocopherol per kg diet mixture. After 25
days on the diet, the animals were sacrificed
and sodium, potassium, calcium, magnesium
and chloride in muscle, erythrocytes and
plasma were measured, as well as muscle non-
collagenous nitrogen (NCN), adenosine tri-
phosphate (ATP), phosphoryl creatine (PC)
and free creatine; and plasma aldolase and
lactic dehydrogenase by methods already de-
scribed (7).

Results and discussion. When sacrificed,
the Vit. E deprived rabbits were markedly
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weak and showed the other stigmata of nutri-
tional muscular dystrophy(2) while control
animals were unaffected. The analytical re-
sults are summarized in Table I. Muscle from
Vit. E deprived animals showed statistically
significantly lower levels of muscle potassium,
magnesium, ATP and PC, while levels of so-
dium, calcium and chloride in muscle of dys-
trophic rabbits were significantly higher than
the levels in controls. No significant dif-
ferences in erythrocyte and plasma electro-
Iytes were observed between Vit. E deprived
and control animals. Plasma levels of aldo-
lase and lactic dehydrogenase were elevated
in the Vit. E deprived animals.

Tn patients with hereditary muscular dys-
trophy, increased sodium and low potassium
levels in residual muscle were noted by Hor-
vath et al.(1), low muscle ATP and PC was
found by Ronzoni et al.(8), while Dreyfus
et al.(9) found high serum levels of aldolase
and other glycolytic enzymes in dystrophic
patients. Similar abnormalities have been ob-
served in mice with hereditary muscular dys-
trophy(7.10). The observation of similar
changes in nutritional muscular dystrophy in
these studies is particularly noteworthy be-
cause nutritional muscular dystrophy is not
hereditary. Plasma and tissue levels of Vit.
E in hereditary muscular dystrophy are nor-
mal and the hereditary disease does not re-
spond to administered Vit. E(11). indicating
that the primary defects in the 2 diseases are
probably different.

The changes observed in the Vit. E de-
prived animals may result from a secondary
loss of cell membrane integrity. In dystrophic
mice, Zierler (10) found increased loss of al-
dolase and potassium from excised muscle.
Similar permeability studies have not been
carried out in Vit. E deprived animals.

Summary. In rabbits with nutritional mus-
cular dystrophy as a result of feeding 3% cod
liver oil together with dietary Vit. E depriva-
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