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Azamoff and Tuckers found in rat liver homogenates that ethyl p-chlorophenoxyisobutyrate at 
certain concentrations had minimal inhibition of the incorporation of mevalonic acid into squalene 
and maximal inhibition into lanosterol and cholesterol. In the present system p-chlorophenoxyiso- 
butyric acid appeared to have the same effect on cholesterol and nonsaponifiable material at various 
levels of the compound; the data seem to indicate a similar inhibition at some point before squalene 
and between squalene and cholesterol in the reaction sequence. 

The results reported in the present paper suggest that in the cell-free system from the bovine aorta 
there is a direct inhibition of the syntheses of NSF and cholesterol by p-chlorophenoxyisobutyric 
acid. 
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Effect of chronic sympathetic denervation on subcelhdar distribution of some 
sympathomimetic amines* 

(Received 29 October 1964; accepted 30 November 1964) 

CONVERSION of tyramine to octopamine has been demonstrated in tissue slices,l perfused organs,2-4 
and in intact animalss-7 This transformation is impaired by chronic sympathetic denervation,5s 6 
and presumably occurs in the sympathetic nerves. Tyramine and a-methyltyramine (p-hydroxyamphe- 
tamine) rapidly enter the norepinephrine storage granules, where their fi-hydroxylated derivatives are 
formed,8 selectively retained,s and released by sympathetic nerve stimulation.4 These storage granules 
have been separated from the heart and salivary glands9 

Although binding is markedly impaired, some administered norepinephrinelO or tyramine5* 6 is 
taken up into chronically denervated salivary glands, probably at extraneuronal binding sites. Nore- 
pinephrine formation from dopamine-r4C, however, cannot be demonstrated after chronic denerva- 
tion.11 Absence of demonstrable norepinephrine-r4C may be due to inability of the denervated salivary 
gland to take up dopamine, to form norepinephrine, or to retain norepinephrine which is formed. 
Dopamine may not be present because it can be destroyed by monoamine oxidase or catechol-O- 
methyl transferase. These enzymes do not destroy a-methyltyramine, and destruction of tyramine can 
be prevented by pretreatment with a monoamine oxidase inhibitor. These amines, therefore, have been 
used to examine the effects of chronic sympathetic denervation on the subcellular distribution and 
&hydroxylation of amines in the salivary gland. 

* This work was supported in part by a special fellowship (2 Fll NB 927-03 NSB) from the National 
Institute of Neurological Diseases and Blindness, U.S. Public Health Service. 



Short communications 899 

Male Sprague-Dawley rats, weighing 180-200 g, were anesthetized with ether and the right superior 
cervical ganglion removed. All animals developed persistent ptosis on the operated side. Two weeks 
later six of these animals were treated with a monoamine oxidase inhibitor, pheniprazine (10 mg/kg, 
i.p.); 1 hr later 20~~ tyramine-sH (1,500 mc/mmole) was injected i.v. Another group of rats, not treated 
with pheniprazine, were given 10 w a-methyltryamineJH (5,000 mc/mmole). The animals were killed 
1 hr after administration of the labeled amine. Submaxillary salivary glands were homogenized 
immediately in ice-cold isotonic sucrose solution. The homogenate was centrifuged at 20,000 g for 
10 min at 4”. The sediment, containing unbroken cells, cell debris. nuclei, and mitochondria, was 
discarded. The resultant supernatant was centrifuged at 100,000g for 1 hr at 4”; a high-speed sediment 
(“microsmal” fraction) and a supematant (“soluble” fraction) were obtained. The supematant was 
decanted and the sediment homogenized in 5 ml distilled water. Proteins of both fractions were 
precipitated with 0.4 ml 60% perchloric acid and radioactive amines determined as previously 
described.5 

The only radioactive amines found in the intact salivary glands were the /3-hydroxylated derivatives 
of the administered compounds (Figs. 1,2). The partition of the p-hydroxylated compounds between 
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FIG. I. Effect of denervation on content and subcellular distribution of labeled amines in the 
salivary gland after administration of a-methyltyramine-3H. The amount of a-methyltyramine- 
3H is indicated by the difference between the total amines and the a-methyloctopamine. 
Results are expressed as WC 3H/salivary gland and are the means & S.E.M. for groups of 

6 animals. 

the soluble and microsomal fractions obtained from salivary glands was almost identical with that 
reported in rat heart.* Tyramine-8H or a-methyltyramine remaining in the denervated glands was 
neither particle bound nor fi-hydroxylated to a significant extent. These results are consistent with the 
view that @-hydroxylation occurs in sympathetic nerves.5, 6 

Considerable amounts of tyramine and a-methyltyramine were found in denervated, but not in 
intact salivary glands. It appears that appreciable extraneuronal binding of amines administered in 
small doses occurs only in the absence of intact sympathetic nerve endings. When uptake into the 
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FIG. 2. Effect of denervation on content and suboellular distribution of labeled amines m 
the salivary gland after administration of tyramine-*H. The amount of tyramir&H is indicated 
by the difference between the total amines and the octopamine. Results are expressed as 
nqc sH/salivary gland and are the means & S.E.M. for groups of 6 animals. 

nerve endings can occur, little of the amine delivered to the tissue is found in extraneuronal sites. 
These observations suggest that the sympathetic nerve endings efficiently concentrate and retain 
amines. When large doses of amines are administered, however, extraneuronal binding can occur in 
normal salivary glands.6 Amines which are bound to extraneuronal sites appear in the soluble portion 
of tissue homogenates and are not associated with the “microsomal” fraction. 
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