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F rom rabbit l iver  cytoplasm a low-molecular -weight  "factor"  has been isolated which in low concen-  
t ra t ions of the o rde r  of 10 -~ M inc reases  the capacity of mitoehondria for  accumulating Ca 2+ ions. The incu- 
bation medium for  the mitochondria contained 10 -1 M KC1, 10 -2 M succinate,  10 -3 M phosphate, 10 -2 M t r i s  
(pH 7.3), and rotenone (0.5 #g/ml) .  Rabbit l iver  was homogenized in 0.3 M sucrose  + 5 . 1 0  -3 M tr is ,  pH 7.5, 
and was centrifuged at 3000g for  20 min. The supernatant  was heated at 95°C for  5 min and was then reeen-  
trifuged. After  concentrat ion in a ro ta ry  evapora tor  the mater ia l  was deposited on a column of Sephadex G-25 
(90 x2.5 cm) and was eluted with distilled water.  Activity was detected in the yellow peak of lowest molecular  
weight. The fract ion containing the activity was brought to pH 9.7 and deposited on a column of DEAE-cel lulose  
(15 × 140 ram). Activity was found in the f ract ion eluted f rom the column by 0.04 M KC1 +5 mM tr is ,  pH 7.0. 
When the active fract ion was rechromatographed  on a column [DEAE-Sephadex A-25 (15 x 150 ml)] it was pos -  
sible to separate  it into two peaks according to the optical density at 280 nm. Activity was detected in the 
l a rge r  peak, which was eluted f rom the column f i r s t  when 0.04 M KC1 was added. 

The UV spect rum of the purified factor  f rom the cytoplasm showed the presence  of a nucleotide in the 
preparat ion (presumably an adenine nucleotide). 

The purified mater ia l  was shown by the biuret  method to contain peptide bonds. Our fac tor  is apparently 
an adenosylpeptide. 

Apart  f rom the increase  in the "calcium capacity" of the mitochondria,  the fac tor  isolated from the cy -  
toplasm increases  the rate of oxidative phosphorylat ion of mitochondria charged with calcium and prevents  the 
inhibition of oxidative phosphorylation induced by storing a suspension of mitochondria  under conditions of hy-  
poxia at room tempera ture .  

Another fac tor  f rom cytoplasm has been descr ibed in the l i te ra ture  - CMF [1]. In cont ras t  to our  factor ,  
for  which VE/VO = 2.6, CMF is eluted f rom a column of Sephadex G-25 immediately af ter  the proteins,  which 
pass  through the f ree  volume of the column. In cont ras t  to the factor  that we have described,  CMF does not 
absorb in UV light, does not contain peptide bonds, and is unstable at room temperature .  The metabolic effects 
of CMF and of our  factor  are  also different. This permi t s  the conclusion that cytoplasm contains another r eg -  
u la tor  of the function of the mitoehondria besides CMF. 
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