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KESHAN DISEASE—A KIND OF

“MITOCHONDRIAL

CARDIOMYOPATHY”

Yang Fu-yu Lin Zhi-huan Li Sheng-guang Guo Bei-qi Ying Yun-shu Xing

Qing-ru Wang Shu-ya Chen Wen-wen Sun Shan Wo Wei~han

Zhang Ke¢ Zhang Ying and Shi Bao-sheng
(Institute of Biophysics, Academia Sinica, Beijing, CHINA)

ABSTRACT

Keshan disease (KD) is an endemic pri—
mary cardiomyopathy in certain areas of Chi~

na, ch d by severe mul-

patient mitochondria. In addition, a higher
amount of mod ly el i h
was observed in the mitochondria

tiple focal necrosis. In the present paper ab-
normalities of the structure and function of
myocardial mitochondria from patients with
subacute KD were examined,

Activities of succinic dehydrogenase, suc-
cinic oxidase, cytochrome oxidase, H'-ATP-
ase as well as its sensitivity to oligomycin
and the change of membrane potential resui—

ting from energization by ATP were signifi—
dial mitoch

from patients with KD. Electron microscopic
X~-1ay mi and protein test
demonstrated that these are not Ca,(PO,),,
but may be a kind of coagulated protein par-
ticles.

A markedly lower Se and higher Cacon-
the patient mitochondria

tent were found in
than that of the control.
Results also indicated that the defects in

from the chronic

cantly Jowered in patient my
dria than that of the control mitochondria.
However, the spectrum of reduced minus oxi-
dized cytochromes in patient mitochondria
showed no obvious difference in the content of
cytochrome oxidase.Obtained results also show—
ed a markedly decrease in lipid fluidity of

KD patients were less extensive than those
in mitochondria of patients with subacute
KD.

Based on the above results, it seems not
unappropriate to denote the Keshan disease as

a kind of ‘mitochondrial cardiomyopathy’,

Key words; Keshan disease, Mitochondrial cardiomyopathy .
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EXPLANATION OF FIGURES

PLATE 1

1. Mitochondria in the myocaxdnal cclls of the subacute Ktshnn disease patients. Mitochon-
dria exhibit many ions which are large in
size (arrow). X 19,000

Fig, 2, Mitochondria in the myocnrdlal cells of nomal human heart. Mitochondria exhibit a
few t! i which are tiny in size (arrow).
% 25,000
Fig. 3. i ial i in an i ion of the ial tissue. The
lect d amorphous i 3 of figure 1 exhibit low electron—density
in this figare. x 18,000
Fig, 4, Summed x-ray spectra of intramitochondrial inclusion. No peak of calcium is detected

on y elect: d inclusion in the myocardial cells of the sub-
acute Keshan diseaes patient by x-ray microanalysis, and Os peak from the fixative and
Cl peak from the embedding medium are detected on the same sit.

. 5a. Photograph of the ultrasection of standard sample containing calcium phosphate.

X 20,000

. 5b., Summed x-ray spectra of standard samplc containing calcium phosphate. Standard sample

(artow in figure 5a) exhibit small but obvious Ca and P poaks.

‘ig. 6. Mitochondria of the myocardial cells of the subacute Keshan disease patient after potas-

sium hypochlorite digestion. Some cavities appear in the sites of the moderately elec-
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ti d amorphous i i after the ion of the i cells of sub-
acute Keshan disease patient is treated with potassium hypochlorite for two minutes.
X 8,000
Fig. 7. Myocardial cells of the subacute Keskan disease patient after potassium hypochlorite
digestion. Treating the ultrasection with potassium hypochlorite for a minute, all the
collagen fibrils, Z bands on myofibrils, gl and elect d
i i of the ial cells are digested and thus appearing no electon—

density. x 6,000
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