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1. Introduction 

Cholesteryl 14-methylhexadecanoate (CMH) stim- 

ulates the activity of some enzymes required for pro- 
tein synthesis in vitro [ 1 ] . This stimulating effect on 
enzymes present in the soluble fraction of the cell 
has been investigated in our laboratory during the past 
years [2, 31. Evidence has been obtained that the 
presence of this compound in the molecules of amino- 
acyl-tRNA synthetases [4] as well as in peptide elonga- 
tion factors [5] may be essential for the normal acti- 
vity of these enzymes. 

However, there is a complete lack of knowledge 
whether administration of this cholesteryl ester to 
living animals affects the activity of enzymes required 
for protein synthesis that are present in the cell sap. 
Such an effect would be expected with a compound 
that is claimed to participate physiologically in protein 
synthesis [4]. 

This paper describes the effect of CMH administra- 
tion to rats on the activity of leucyl-tRNA synthetase 
in the liver tissue, and on the quantitative distribution 
of this cholesteryl ester in the pH 5 enzyme fraction. 

2. Materials and methods 

Random-bred Wistar rats of both sexes, kept on a 
standard diet and weighing 150-180 g, were injected 
intraperitoneally with 0.1 ml of olive oil containing 
quantities of CMH as indicated. Control rats were in- 
jected with the same volume of olive oil only. Animals 
were killed at intervals indicated. Each experimental 
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series consisted of 3 control and 5 experimental rats 
and experimental groups used for the study of en- 
zymic activities after various intervals involved 3-4 
such series. Rat liver pH 5 enzymes were prepared by 
our usual procedure [6]. Enzyme preparations of one 
experimental series were incubated at the same time. 
Incubation mixtures contained 0.05 M tris-HCl, pH 
7.5; 5 mM MgClz ; 2.5 mM ATP; 1 mM 2-mercapto- 
ethanol; 200 pg of rat liver tRNA (prepared as de- 
scribed by Brunngraber [7] ; 1 mg of pH 5 enzyme 
protein; and 555 pmoles of 14C-L-leucine (90 mCi/ 
mmole) in a total volume of 0.4 ml. After incubation 
at 37” for 10 min the reaction was terminated by the 
addition of ice-cold 5% trichloroacetic acid (TCA). 
The TCA-insoluble fraction was collected on nitro- 
cellulose filters and the radioactivity was assayed by 
liquid scintillation counting. Quantitative determi- 
nation of CMH in pH 5 enzymes was done by the 
method of Hradec [8]. The Student’s t test was used 
for the evaluation of statistical significance of differ- 

ences between experimental and control animals of 
the same group. 

3. Results 

3.1. L-Leucyl-tRNA synthetase activity 
Administration of CMH to rats was followed by a 

sudden drop of synthetase activity in their liver tissue. 
Significantly lower activities of this enzyme were found 
24 hr after the injection of 10 (table 1) or 100 1.18 of 
CMH (table 2). After administration of 1 mg of CMH, 
the lowest enzymic activity was found 12 hr after the 
injection (p < 0.001) (fig. 1). 
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Table 1 
Activity of L-leucyl-tRNA synthetase in the liver of rats ad- 

ministered 10 c(g of CMH. 

Time after 
injection (hr) 

Enzymatic activity 
(Mean f S.D.) 

?Ja 

12 266.5 f 19.2 0.001 
24 52.9 f 13.1 0.001 
36 149.2 f 20.6 0.5 
48 214.2 f 40.4 0.1 
72 125.5 fr 7.9 0.4 

The enzymatic activity is expressed as pmbles of 14C-L-leucine 
incorporated into the TCA-insoluble portion of the incubation 
mixture under standard assay conditions. In the control mix- 
tures 1.5 1.1 k 9.0 pmoles of L-leucine were incorporated. 

a When compared with the control values of the Sdme experi- 
mental series. 

Table 2 
Activity of L-leucyl-tRNA synthetase in the liver of rats ad- 

ministered 100 pg of CMH. 

Time after 
injection (hr) 

Enzymatic activity 
(Mean f. SD.) 

P 

12 126.9 f 9.6 0.3 
24 63.7 f 20.0 0.001 
36 112.2 + 7.9 0.2 
48 498.6 fr 71.8 0.02 
72 185.8 + 21.6 0.1 

During the period 36-72 hr after administration 
of CMH, the activity of leucyl-tRNA synthetase in- 
creased to values which were significantly greater than 
those found in the preceding period. However, only 
after the administration of 1 mg of CMH was the 
synthetase activity significantly higher @ < 0.001) 
than that of control animals of the same group; the 
L-leucyl-tRNA synthetase activity remained signifi- 
cantly increased @ < 0.01) even 72 hr after the admi- 
nistration of 1 mg CMH. With lower doses of CMH, en- 
zymic activity after 72 hr was not significantly en- 
hanced. 

3.2. CMH content in pH 5 enzymes 
The administration of olive oil to rats was followed 

by no significant changes in CMH content of pH 5 
enzymes. Administration of CMH resulted in a signi- 
ficant increase of CMH content in this fraction 
(p < 0.05) at 12 hr after the injection. At 24 hr after 

Fig. 1. Effect of CMH administration on the activity of L- 
leucyl-tRNA synthetase and CMH contents in pH 5 enzymes 
of rat liver. Animals were administered 1 mg of CMH and the 
activity of the synthetase (0) was determined by the standard 
assay procedure. CMH contents (0) were estimated by the 
method of Hradec [8]. In control mixtures (from rats ad- 
ministered olive oil only) 15 1.1 f 9.0 pmoles of “C-L-leucine 
were incorporated into the TCA-insoluble fraction of the sam- 
ple; pH 5 enzymes from control rats contained 219 + 65 

pmoles of CMH/mg of protein. 

administration, the CMH level in pH 5 enzymes of 
experimental rats was not significantly different from 
that in control animals (p < 0.2). However, 36-72 
hr after CMH administration, a significant increase of 
CMH content in pH 5 enzymes was observed @ < 0.02 

(fig. 1). 
Neither administration of olive oil nor CMH in- 

duced any changes in the CMH content of whole liver 
tissue during the entire period of the experiment. 

4. Discussion 

There seems to be a correlation between the acti- 
vity of L-leucyl-tRNA synthetase and the relative 
CMH content in pH 5 enzymes even though no puri- 
fied enzymes were used in this study. Administration 
of CMH induced no changes in the content of this 
compound in the whole liver tissue. This may indicate 
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that the action of CMH is directed to specific subcel- 
lular fractions. This is not surprising since a strict spe- 
cificity may exist between the chemical structure 
and the activity of cholesteryl esters in protein syn- 
thesis [9]. 

The initial increase of CMH content in pH 5 en- 
zymes probably represents an accumulation of this 
compound into this fraction. The decrease of enzymic 
activity at this stage may be due to the presence of 
relatively high quantities of CMH, which have been 
shown to partially inhibit aminoacyl-tRNA synthesis 
[4]. Such an explanation cannot explain the increase 
of both the CMH content and the synthetase activity 
at later periods. It must be concluded that the admi- 
nistration of CMH alters the metabolism of this com- 
pound physiologically present in animals. However, nc 
definite conclusions in this respect can be reached un- 
til more about the metabolism of this compound in 
animals is known. 
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