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In a recent paper, Kalf and Grece (1970) report that an acid nucleosi- 

de triphosphatase is present in rat liver mitochondria. However, the mito- 

condrial preparation they employ must contain large number of lysosomes; 

it can be estimated that their preparation corresponds approximately to 

the heavy mitochondrial fraction M of de Duve s 1. (1955), in which 25- 

30% of rat liver lysosomes are recovered. Thus, one cannot rule out the 

possibility that the acid ATPase which Kalf and GrCce situate in the mito- 

chondria may in fact be associated with the lysosomes. It should be pointed 

out that Brightwell and Tappel (1968) have shown that an acid pyrophospha- 

tase is present in rat liver lysosomes. Results reported here indicate that 

acid ATPase activity recovered in the mitochondrial fraction of rat liver 

and measured according to Kalf and Grece is located in lysosomes and not 

in mitochondria. 

Methods. 

Nitochondrial fractions were prepared from the livers of Buffalo rats 

by the procedure of de Duve et al.(I955). Density gradient centrifugations -- 
were performed according to Beaufay et al.(I964). Cytochrome oxidase was -- 
assayed as described by Appelmans et al. (1955), sulfite cytochrome c reduc- 

tase by the procedure of Wattiaux De Coninck and Wattiaux (1971), and acid 

phosphatase according to de Duve et al. (1955). Acid nucleoside triphospha- -- 
tase was measured as described by Kalf and Grece (1970) using ATP as subs- 

trate. 

Results and discussion. 

We compared the distributions of reference enzymes of mitochondria and 
lysosomes with those of acid ATPase after isopycnic centrifugation in a su- 

crose gradient. Nitochondrial fractions were isolated from normal rats and 

from rats injected with Triton WR 1339. This non-ionic detergent when in- 

jected intO rats accumulates in liver lysosomes and lowers their density 
considerably (Wattiaux et al.; 1963). As a result, the distribution curves 
of lysosomal enzymes in a sucrose gradient are shifted toward low-dasity 

607 



Vol. 43, No. 3, 1971 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

regions vhile the distribution of mitochondrial enzymes remains unchanged, 

This phenomenon is illustrated in Fig.1. Two mitochondrial enzymes vere 

measured: cytochrome oxidase, vhich is firmly bound to the inner membrane, 

and sulfite cytochrome c reductase, a soluble enzyme from the inter men- 
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Fig. 1. 

Distribution of particle bound enzymes after centrifugation ( for 2.5h 
at 39,000 rev./min in-SV 39 head of the Spinco model L-HV preparative ultra- 
centrifuge) of a mitochondrial fraction of rat liver through a 0.77 - 2.97 
molal sucrose gradient in water. Abscissa: percentage of the height of the 
liquid column in tube (H). Ordinate: relative concentration, i.e, ratio of 
the observed activity (c) to that vhich would have been found if the enzy- 
me had been homogeneously distributed throughout the whole gradient (Ci). 
Filled blocks (m ) are used for the bottom and top subfractions to indi- 
cate that they include material falling beyond the limits of the gradient. 
Solid line: (a) cytochrome oxidase; (b) sulfite cytochrome c reductase; 
(c) acid phosphatase, (d) Average density of the subfractions. Dotted line: 
acid ATPase. (I) Normal Rat; (II) rat injected intraperitoneally with 200 mg 
of Triton VR 1339 dissolved in saline and killed four days after injection. 
Recoveries were 86.0% and 86.7% for cytochrome oxidase, 108.8% and 106.5% 
for sulfite cytochrome c reductase, 100.2% and 98.0% for acid phosphatase 
and 98.9% and 106.1% for acid ATPase. 
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brane space (Wattiaux-ne Coninck and Wattiaux, 1971); acid phosphatase 

was used as a reference enzyme for lysosomes. It can be seen that similar 

distributions of mitochondrial enzymes were obtained for the two mitochon- 

drial preparations; in contrast, the distribution of acid phosphatase is 

shifted toward the top of the gradient when the preparation originates from 

the liver of a Triton WR 1339 injected rat. Acid ATPase distribution is 

significantly different from that of the two mitochondrial enzymes and re- 

sembles the distribution of acid phosphatase in the normal rat. The distri- 

bution of this enzyme after injection of the detergent leaves little doubt 

that it is associated with subcellular structures similar to those contai- 

ning acid phosphatase, since the distributions of the two hydrolases are 

affected to the same extent by Triton WR 1339 administration. We therefore 

conclude that the acid nucleoside triphosphatase recovered in the rat liver 

mitochondrial fraction is located in the lysosomes and not in the mitochon- 

dria. 
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