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1. Introduction 

NADH-cytochrome c reductase activity in liver nuclei 

is coupled with the enzymes of nuclear membranes [l] . 
The presence of NADH-reducible cytochrome b5 in 
nuclear membranes [2] seems to indicate that like in 
the endoplasmic reticulum !:oth NADH-cytochrome 
b5 reductase and cytochrome b5 are responsible fdr 
the nuclear NADH-cytochrome c reductase activity 
[3,4]. Berezney and Crane [2] have found that both 
nuclear and microsomal NADH-cytochrome c reductase 
activities are sensitive to trypsin digestion and insensi- 

tive to rotenone and antimycin A. Moreover, NADH- 
cytochrome b5 reductase activity, measured in the 

presence of ferricyanide as an electron acceptor, is 
sensitive to sulfhydryl reagent in nuclear membranes 
as well as in microsomes. 

In the present paper we show a difference between 
nuclear and microsomal NADH-cytochrome c reductase 

activity with respect to sensitivity to thenoyltrifluoro- 
acetone. 

2. Materials and methods 

Nuclei and microsomes were isolated from bovine 
liver according to the method described by Berezney 
et al. [l] . In nuclear fraction there was less than 10% 
NADH-cytochrome c reductase activity originated from 
mitochondrial and microsomal contaminations. 

* Abbreviafiont thenoyltrifluoroacetone - 4,4,4-trifluoro-l- 

(2-thienyl)-1,3-butadione. 

NADH-cytochrome c reductase activity was deter- 
mined at 25’C. The assay mixture contained: 250 mM 
sucrose, 100 mM Tris-HCl buffer (pH 7.5), 0.1 mM 
NADH, 0.02 mM cytochrome c, 1 mM KCN and 1.5 
PM rotenone. Thenoyltrifluoroacetone was added 
directly to the cuvette in a methanol and incubated at 
25°C for 5 min. Aqueous solution of Triton X-100 was 
added to the preparation of nuclei or microsomes and 
incubated at 25°C for 5 min. 

Protein was determined according to the method 

of Lowry et al. [5]. 

3. Results and discussion 

Schulze et al. [6] have found that thenoyltrifluoro- 
acetone results in a stimulation of microsomal NADH- 

cytochrome c reductase activity. In contrast, nuclear 
NADH-cytochrome c reductase activity is inhibited by 
thenoyltrifluoroacetone added at concentrations similar 
to those required for the stimulation of microsomal 
activity (fig. 1). 

The stimulation of NADH-cytochrome c reductase 
activity by thenoyltrifluoroacetone was observed only 
in intact microsomal membranes. On solubilization of 
microsomal NADH-cytochrome c reductase system by 
Triton X-l 00 thenoyltrifluoroacetone has no stimulat- 
ing effect [7,8]. In contrast, treatment with detergent 
does not change the sensitivity of nuclear NADH- 
cytochrome c reductase activity to thenoyltrifluoroace- 
tone (table l), although this concentration of detergent 
is sufficient to solubilize the nuclear NADH-cytochrome 
c reductase system (table 2). 

A different sensitivity to thenoyltrifluoroacetone 
of nuclear NADH-cytochrome c reductase system than 
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Fig. 1. Effect of thenoyltrifluoroacetone on NADH-cytochrome 

c reductase activity in nuclei (A) and microsomes (0). 

that of rnicrosomal one following the treatment with 
Triton X-100 seems to be likely due to differences in 
membrane structure rather than in enzymes of these 
two systems. 
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Table 2 
Solubilization of nuclear NADH-cytochrome c reductase 

activity by Triton X-100 

NADH-cytochrome c reductase activity 

Sample Pellet * Supernatant* 

nmoles/min nmoles/min % of total 

activity 

Control 4500 150 3.3 
Nuclei+ 

Triton X-100 0 2 600 100 

* 10 ml samples of nuclei (83 mg protein in buffer containing: 

250 mM sucrose, 50 mM Tris-HCl, pH 7 .5,25 mM KC1 and 

5 mM MgCl,) were incubated for 5 min at 25°C either with 

or without 1% Triton X-100 and centrifuged for 20 min at 

1800 g. Pellets were suspended in 10 ml of the buffer. 
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Table 1 

Sensitivity to thenoyltrifluoroacetone of both nuclear and microsomal 

NADH-cytochrome c reductase activities following treatment with Triton X-100 

NADH-cytochrome c reductase activity 

Sample Control + 2.5 mM Thenoyltrifluoroacetone 

nmoles/min/mg 
protein 

. nmoles/min/mg 

protein 

% of 

control 

Nuclei 

Nuclei + 

1% Triton X-100 
Microsomes 
Microsomes + 

1% Triton X-100 

52 38 73 

28 21 73 
383 511 133 

194 187 96 


