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SHORT COMMUNICATIONS 

(Received 1 February 1972; accepted 18 February 1972) 

PHOSPHOU~IIS in mitochondrial membranes has been shown to be important for a number of func- 
tional activities of mitochondria, such as in energy tm~sformation, 1 function of succinate dehydro- 
genase,’ cytochrome oxidasq3 ion transfer4 etc. Moreover, Scarpa er a[.‘$ and Rend? showed that 
phospholiplds were cultivated for maintaining the osmotic properties of mitochondria. The present 
paper shows some peculiarities in the osmatic behaviour of liver mitochondria of rats poisoned with 
CCi4. 

Rats of the W&tar strain werepoisonedand liver mitochondria prepared as described previously.6 In 
some experiments liver mitochondria of control rata were exposed to treatment with acetone t Hz0 
(#/IO, v/v) and a~onium for phosphalipid extraction according to the method Fleischer e# aA7 
Mitochondrial osmotic behaviour was followed by the photometric method described by Tedeschi 
and Harrise8 The mitochondrial protein was determined by the method of Lowry et ~1.~ 
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FIG, f. @mot& behaviour of liver mito~~ondria in KC1 solutions of different tonicity, &-----e = 
control mit~hon~ia (1 mg protein~~~. X----X = ~~ospholipid-depleted mitochondria @4 mg 
protein/m& C-0 = CC&mitochondria (1.2 mg protein/ml). The abscissa is the reciprocal of 
KCI solutes osmolarity, the ordinate is the reciprocal of the mitochondrial suspension absorbance. 

Medium: KC1 in indicated concentrations, 5 mM Tris-HCl, pH 7.4, rotenone, 6 x lo+ M. 

Liver m~t~~ondria of control rats behave as perfect osmometers when suspended in KC1 solutions 
with rising osmolarity (Fig. 1, line A). The depletion of phospholipids leads to a loss of osmotic 
properties of mitochondria (Fig. 1, line B). Figure 1, line C shows that CC& leads to a marked change 
in the osmotic behaviour of mitochondria of poisoned rats. 

Tedeschi and Harris’ described the phenomenon of osmatic reversal of swelling by the addition of 
non~ne~ti~g ions solutions to the mitochondria. Analogous results were obtained by Bangham 
et &.‘O in experiments with artiE&I p~osp~o~~p~d vesicles. Figure 2 shows that control rat liver 
mitochondria possess the ability to change their osmotic-dependent space, responding on the increase 
of KC1 concentrations in the medium, in accordance with Boyle-Van HOE’S law. In contrast to this, 
liver mitochandria from poisoned rats do not change their volume under the same conditions. The 
inability of liver mitochondria of rats Ipoisoned with CCL to obey Boyle-Van Hoff’s law is probably 
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FIG. 2. Osmotic reversal of mitochondrial hypotonic swelling. Designations and conditions as in 
Fig. 1. The arrows show the additions of concentrated KC1 solution up to 200 mOsmoles tonicity. 
Concentrated KC1 solution was added in volume 0~05-0~1 ml for lessening the effect of dilution. The 
horizontal dashed lines show the predicted reversal, the vertical dashed lines show the experimental 

reversal. The experimental reversal of CC14-mitochondria was absent. 

caused by the increase in the passive ion movement through the damaged membrane which becomes 
comparable with the rate of water movement. 

Experiments of Scarpa and Az.zone4 on the restoration of the osmotic characteristic of liver mito- 
chondria by the addition of single phospholipids, also Rendi and Bangham et aZ.‘O on the osmotic 
behaviour of artificial phospholipid vesicles have shown that the semi-permeable properties of the 
membranes to a large degree are dependent on their phospholipid component. From this point of 
view one can conclude that the described changes in the osmotic behaviour of liver mitochondria are 
due to the interactions of toxic metabolites caused by Ccl4 with mitochondrial phospholipids, 
probably with phosphatidyl, ethanolamine and phosphatidyl inositole in particular. 
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