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Inhibition of monoamine oxidase activity by propargylamine in pituitary cells in culture: lack of
effect on cell growth or prolactin production*

(Receiwed 29 October 1973 ; accepted 21 December 1973)

A NUMBER of acetylenic compounds, for instance pargyline, inhibit monoamine oxidase (MAQ) actvity. !
It has been proposed that the basis of the inhibition is the ability of these compounds to rearrange to
allenes upon interaction with the active site of the enzyme.? The allene then reacts with functional groups
at the active site
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to bind covalently and inactivate the enzyme. Accordingly, the simplest compound which should mhibit
MAO 1s propargylamine (CH = C—CH,NH,). We have found that propargylamine inactivates and cova-
lently labels mitochondrial monoamine oxidaset and plasma amine oxidase 1 vitro.> The compound also
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inactivates monoamine oxidase in cells grown in culture as well as in the hiver and brain of intact mice
and rats The activity of propargylamine in mice 1s comparable to that of pargyline * In this communica-
tion. we report the effect of propargylamine on a strain of functional pituitary cells in culture.

GH,, cells are a subclone of the GHj; strain of rat pituitary tumor cells.** GH, cells produce no measur-
able growth hormone in the basal unstimulated state, but they synthesize and secrete large quantities of
prolactin ® Cells were grown in plastic tissue culture dishes (Falcon) at 37° in a humidified atmosphere
of 5°, CO, and 95°, air. The medium was Ham’s® F 10 supplemented with 15%, horse serum and 2 5%,
fetal calf serum. All experiments described 1n this report were performed with GH, cells in the logarithmic
phase of cell growth *

Experiments were performed by growing cells to the desired density (mid-logarithmic phase). Medium
was removed and fresh medium alone or fresh medium containing propargylamine (at the concentrations
described) was added at zero time, and the cultures were incubated for an additional 3-4 days. Medium
was collected for prolactin assay. and the cells were washed with 0 15 M NaCl and harvested for amine
oxidase assay (see below) and protein determination by the method of Lowry et al.”

Prolactin was measured in culture medium by a specific microcomplement fixation immunoassay
method * Production of prolactin is defined as the amount of prolactin that accumulates 1n the culture
medium per mg cell protein per 24 hr.*

The rate of oxidation of ['#*CJtyramine was taken as a measure of amine oxidase activity.® Cells were
scraped from the dishes and suspended in 0-1 M Na*/K* phosphate buffer. pH 7-8, at a final protein
concentration of 1-2 mg/ml. Cells were broken in a glass homogenizer at 4°, and 0-3 to 0 S m! of the whole
homogenate was used in the enzyme assay. Each determination was performed in duplicate.

Propargylamine HCl obtained from Aldrich Chemical Co. was recrystallized from ethanol-ether. Tyra-
mine hydrobromide[1-'*C] was purchased from New England Nuclear Corp.

The data in Table 1 show the activines of MAO in GH, cells grown under control conditions and in
cells treated for 3—4 days with 200 uM propargylamine. Enzyme activity in cells treated with propargyla-
mine was markedly reduced. Propargylamine and pargyline have the following structural feature 1n com-
mon: Hy;N—CH,—C= C—. The efficiency of propargylamine in vitro and in vivo as an mhibitor of MAO

TaBLE 1. MONOAMINE OXIDASE (MAO) ACTIVITY IN CONTROL
AND PROPARGYLAMINE-TREATED GH, CELLS

MAO activity %, Inhibition
of MAO
Control* Propargylamine (200 uM )t activity
(cpm x 107 %/mg cell protein) (range)
40 + 050 <010 to 0-40 89 to >95

* Mean value + S.E.; ten separate expertments.
+ Range, four separate experiments.

provides further evidence that this structural feature is responsible for inactivation of the enzyme Evi-
dence that the inhibition of MAO activity was not a nonspecific toxic effect of the drug on the cells was
of two sorts. First, propargylamine did not reduce significantly total cell protein per culture dish, a sensi-
tive measure of cell growth and viability.># In four experiments, the mean (+S.E.) total cell protein in
control cultures was 1-55 + 0 13 mg/dish, and in cultures treated with propargylamine it was 1-38 + 013
mg/dish. Second, the data in Fig. | show the relationship between the concentration of propargylamine
in medium, MAO activity in GH, cells, and prolactin production. It 1s noteworthy that inhibition of MAO
activity by propargylamine was not associated with any decrease in the production of prolactin.

The findings described in this report extend to intact cells results of previous experiments i vitro on
the inactivation of mitochondrial MAO and plasma amine oxidase by propargylamine.? This simple ace-
tylenic compound inhibited, to less than 5 per cent of control. the activity of the MAO that 1s present
in prolactin-producing rat pituitary cells in culture. This model system wn vitro was chosen for study
because of the now substantial body of evidence that indicates that biogenic amines play a role in the
control of prolactin secretion by the pituitary gland.® That marked inhibition of MAQ activity was not
associated with any decrease in total protein per culture dish or 1n the production of prolactjn indicates
that the activity of the enzyme 1s not essential for the growth of GH, cells or for the synthesis and secretion
of prolactin by these cells. Although the GH-cell system has proven useful as a model in a variety of phar-

* A. H. Tasusian, JR and R. H. ABELES, unpublished data.
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FiG. 1. Effects of propargylamine on monoamine oxidase activity (MAQ) and prolactin (PRL) production
by GH, cells. Each point gives the mean value of duplicate determinations.

macological and biochemical studies,*>'!%!! we do not conclude, until it has been tested directly, that
inhibition of MAO in lactotrophs will have no effect on prolactin secretion in the intact animal.
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