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Abstract-Human platelet monoamine oxidase (MAO) preferentially deaminated benzylamine and 
phenylethylamine, two substrates relatively specific for type B MAO, in comparison to 5-hydroxytrypta- 
mine, a substrate specific for type A MAO. In studies comparing human platelet and rat brain MAO 
specific activities, benzylamine and 5-hydroxytryptamine deamination by platelets was approximately 
90 and 2 per cent, respectively, that of brain, while platelet deamination of dopamine. tryptamine 
and tyramine was 20 per cent or less than that of brain. Among sixteen drugs studied, platelet MAO 
activity was selectively inhibited by low concentrations of the MAO-B inhibitors, deprenyl and par- 
gyline, and was relatively insensitive to the MAO-A inhibitors, clorgyline and Lilly 51641. These obser- 
vations, in addition to the simple sigmoid inhibition curves obtained with increasing concentrations 
of either clorgyline or deprenyl, suggest that platelet MAO consists of essentially one distinguishable 
form of MAO which most closely resembles the MAO type B found in other tissues. 

Platelet monoamine oxidase (MAO) [monoamine:02 
oxidoreductase (deaminating) EC 1.4.3.43, like other 
tissue monoamine oxidases, appears to be primarily 
located in mitochondria [l]. Human platelet MAO 
has been purified approximately 1Zfold by Collins 
and Sandler [2], who have estimated its molecular 
weight to be 235,000. Considering differences in 
enzyme preparation and experimental conditions, 
generally similar patterns of substrate specificity have 
been observed in previous studies of human platelet 
MAO using tryptamine, tyramine, dopamine, benzyl- 
amine and serotonin as substrates [2-4]. Benzylamine 
is most actively deaminated, while serotonin, the 
amine present in the highest concentration in platelet, 
is least actively deaminated C2-43. 

Recently two forms of MAO have been described 
on the basis of substrate specificity and inhibitor sen- 
sitivity in brain, liver and other tissues [S-S]. Type 
A MAO deaminates 5-hydroxytryptamine [S, 61 and 
is sensitive to inhibition by low concentrations of 
clorgyline [S-7,9]. Type B MAO preferentially de- 
aminates benzylamine [6] and phenylethylamine [lo] 
and is sensitive to inhibition by low concentrations 
of deprenyl and pargyline [7-11-j. Other amines such 
as tryptamine, tyramine and dopamine appear to be 
deaminated by both forms of MAO [6]. Previous 
studies of human platelet MAO based on substrate 
specificities [24] and preliminary data on its sensi- 
tivity to deprenyl[4,8] led to the suggestion that this 
enzyme might primarily represent a type B MAO 
C4,81. 

In the present study, we have further characterized 
human platelet MAO with respect to substrate- and 
inhibitor-related characteristics and have directly 

compared platelet MAO with that of rat brain, which 
has previously been described to contain both 
MAO-A and MAO-B [6,12,13], in an attempt to 
better define the MAO form present in the human 
platelet. 

MATERIALS AND METHODS 

Enzyme preparation. Human blood platelet concen- 
trates prepared from venous blood collected in ACD 
solution (USP formula A. 75 m1/5OOml of whole 
blood) were obtained from Community Blood and 
Plasma, Baltimore, MD. The concentrates were centri- 
fuged at 175 g for 5 min at 4O. The supernatant was 
removed and centrifuged at 20009 for 20 min to 
obtain a platelet pellet. The pellet was washed once 
with ice-cold saline, resuspended in distilled water 
and sonicated for 10 set (Sonifier cell disruptor. Heat 
Systems-Ultrasonics, Inc., Plainview. L.I., NY). The 
sonicated preparation was distributed in 50+1 ali- 
quots containing 0.2 to 0.9mg protein for most 
studies; the K, determinations for phenylethylamine 
used aliquots containing 0.01 to 0.08 mg protein. The 
samples were stored at either -2@ or -70” until 
assayed. 

Wistar and Sprague-Dawley male rats (15s-250 g) 
were obtained from Microbiological Associates, 
Walkersville, MD, and Taconic Farms, Germantown, 
NY respectively. Whole brains were homogenized in 
10% (w/v) 0.08 M phosphate buffer, pH 7.2. The 
homogenate was centrifuged at 900 g for 10min at 
4”. The supernatant was sonicated for 10 set, distri- 
buted in 50-~1 aliquots (0.2 to 0.7mg protein) and 
stored at -70” until assayed. 
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MAO activity studies. MAO activity was deter- 
mined by a modification of the method used by 
Robinson et al. [3] using the following substrates: 
[‘“Cl-5-hydroxytryptamine creatinine sulfate (55 
mCi/m-mole), [‘4C]dopamine HCI (57.3 mCi/m- 
mole), [14C]-l-noradrenaline bitartrate (57 mCi/m- 
mole) (Amersham/Searle Corp., Arlington Heights, 
IL): [’ “C] tyramine HCI (9.2 mCi/m-mole), [’ 4C] tryp- 
tamine bisuccinate (47 mCi/m-mole), [14C]-jl-phenyl- 
ethylamine HCl (9.86 mCi/m-mole) (New England 
Nuclear, Boston, MA); and [14C]benzylamine HCl 
(3.5 mCi/m-mole) (Mallinkrodt Chemical Works, St. 
Louis, MO). 

The sonicated preparations were assayed in dupli- 
cate by incubating 50-~1 aliquots in 0.5 ml of 0.08 M 
phosphate buffer (Na2HP04-KH2P04), pH 7.2, with 
25 ~1 of 14C-labeled substrate (in final concentrations 
indicated below) for 20min at 37”. Aliquots heated 
at 100” for 10 min were assayed simultaneously to 
establish blank values which were subtracted from 
those of the active enzyme preparation. When nore- 
pinephrine, dopamine or tyramine was used as the 
substrate, ascorbic acid (1O-4 M) and EDTA 
(10m4 M) were added to the phosphate buffer to pre- 
vent non-enzymatic alteration of the substrate. 

mole), 2 x low4 M; tryptamine (TA, 4.46mCi/m- 
mole). 8 x lo-5 M; and phenylethylamine (PEA, 
9.86 mCi/m-mole), 2 x lo-’ M. Non-radiolabeled 
amines [S-hydroxytryptamine creatinine sulfate com- 
plex, tyramine monohydrochloride, (-) arterenol 
bitartrate hydrate (NE), 3-hydroxytyramine HCl 
(DA), and tryptamine HCl (CalBiochem, San Diego, 
CA)] were added when required to obtain the 
desired final concentration. The concentrations 
chosen were those identified from preliminary studies 
as (a) approaching saturation according to substrate 
curves and (b) equal to or greater than the K, values 
for the platelet and brain preparations for each sub- 
strate. In some instances (e.g. with benzylamine and 
phenylethylamine), apparent substrate-type inhibition 
was observed at higher concentrations than those 
used in this study. In some of these experiments (C. 
Donnelly and D. L. Murphy, manuscript in prep- 
aration), K, values for rat brain had been found to 
be generally similar to those found in the present 
study for the platelet: benzylamine. 1.2 x 10m4M; 
dopamine, 2.6 x 10e4M; tyramine, 1.0 x 10m4M; 
phenylethylamine, 5.1 x 10m6 M ; and tryptamine, 
0.7 x 1O-5 M. 

After incubation, the samples were placed on ice 
and then transferred to Pasteur pipettes containing 
0.5 x 2.5 cm Amberlite resin (CG-50, 100-200 mesh, 
Mallinkrodt Chemical Works). The columns were 
washed twice with 1 ml of distilled water, and the 
entire 2.5 ml was collected in glass vials containing 
17Sml Aquasol (New England Nuclear). The radio- 
activity of the products was determined by liquid 
scintillation spectrometry. In all of the tissues, mono- 
amine oxidase activity was found to be linear with 
respect to the previously described protein concen- 
tration and time of incubation. Protein was deter- 
mined by a modification [14] of the method of Lowry 
et al. [15]. 

K, and Y,,, determinations. The apparent 
Michaelis constants and maximum velocities were 
obtained by fitting the data to the following equation, 
assuming equal variance for the velocities: 

VA 

O= K+A 

where v is the reaction velocity for a given substrate 
concentration, A; K is the apparent Michaelis con- 
stant; and V is the apparent maximum velocity of 
the reaction. All fits were performed by means of the 
MLAB interactive curve-fitting program [16]. Amine 
metabolism did not exceed 10 per cent at the lowest 
concentration of the substrates used with the single 
exception of phenylethylamine, which did not exceed 
15 per cent. 

MAO inhibition. In cases where inhibitors were 
used, the samples were preincubated at 25” for 30 
min in the presence of inhibitor (final concentration 
range: lo-” to low3 M), and then incubated at 37” 
with 1Om3 M (final concentration) tyramine as de- 
scribed above. The PI,,, values (negative logarithms 
of the inhibitor concentration resulting in 50 per cent 
inhibition) were determined from plots of per cent 
MAO inhibition vs concentration of inhibitor (-log 
M). Inhibitors used in this study were amitriptyline, 
iproniazid and isocarboxazid (Hoffmann-La Roche 
Inc., Nutley, NJ), d-amphetamine (K & K Labs., 
Plainview, NY), I-amphetamine (Aldrich Labs., 
Morristown, NJ), clorgyline (May & Baker, Ltd, 
Essex, England), chlorpromazine and tranylcypro- 
mine (Smith, Kline & French Labs., Philadelphia, 
PA), deprenyl (Prof. J. Knoll, Semmelweis University 
of Medicine, Budapest, Hungary), desipramine (Geigy 
Pharmaceuticals, New York, NY), a-ethyltryptamine 
(Aldrich Chemical Co., Inc., Milwaukee, WI), har- 
mine (Sigma Chemical Co., St. Louis, MO), Lilly 
51641 (Eli Lilly & Co., Indianapolis, IN), nialamid 
(Pfizer Inc., New York, NY), pargyline (Abbott 
Labs., N. Chicago, IL), and phenelzine (Warner- 
Lambert Research Institute, Morris Plains, NJ). 
Semicarbazide (10m4 M) final concentration; Fisher 
Scientific Co., Fair Lawn, NJ) was used only in the 
study of platelet 5-HT metabolism. 

RESULTS 

Comparison of platelet and brain MAO activity. The apparent Michaelis constants and maximum 
MAO specific activities and the inhibitory effects of velocities for platelet MAO are listed in Table 1. With 
clorgyline (lo-’ M) and deprenyl (10m6 M) were com- the exception of 5-HT, rectangular hyperbolic sub- 
pared in platelet and brain preparations using the strate concentration curves were observed within the 
following substrates at the final concentrations and indicated concentration ranges for all the substrates 
specific activities indicated : 5-hydroxytryptamine studied. In contrast to that of the other amines, the 
(serotonin, 5-HT, 1.67 mCi/m-mole) and tyramine substrate plot obtained with 5-HT (0.1 to 2 x 
(TYR, 0.5 mCi/m-mole), 10e3 M; norepinephrine 10m3 M; Fig. 1) did not reflect typical saturation, and 
(NE, 3.3 mCi/m-mole) and dopamine (DA, 3.3 mCi/m- attempts to fit the data within reasonable error either 
mole), 5 x 10m4 M; benzylamine (BA, 3.5 mCi/m- to the equation previously described or to an equa- 
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Table 1. Apparent K, and I/,,, values for human platelet monoamine oxidase* 

Substrate 
V max Concn range studied 

(nmoles/hr/mg protein) (M) 

Benzyiamine 1.3 x 1o-4 49 0.33 to 2 x 1o-4 
Dopamine 2.2 x 1o-4 21 0.2 to 10 x 10-4 
Tyramine 1.7 x 1o-4 32 0.1 to 5 x 1o-4 
Phenylethylamine 1.5 x 10-6 15 1.0 to 8 x 10-6 
Tryptamine 3.5 x 10-5 8 0.1 to 2 x 1o-4 

tion for two enzymes catalyzing the same reaction 

( 

v, A Vz’,A rJ=-++ 
Kar + A Ku1 + A > 

[17], were unsuccessful. The metabolism of serotonin 
was considerably less than that of the other substrates 
but greater than that of norepinephrine, which was 
slight and variable and could not be reliably 
measured in the platelet preparation. 

Comparison with rat bruin MAO. MAO-specific ac- 
tivities in the platelet and brain preparations were 
most similar with benzylamine and phenylethylamine 
as substrates. Platelet specific activities with benzyl- 
amine and phenylethylamine were 89 and 40 per cent, 
respectively, those of brain, while activities with other 
substrates studied were 20 per cent or less than those 
of brain (Table 2). The addition of 1O-6 M deprenyl 
(Fig. 2) almost completely inhibited MAO activity in 
the platelet preparations regardless of the substrate 
used, with the exception of 5-HT metabolism, which 
was inhibited only about 40 per cent by deprenyl in 
preparations from seven individuals at 5-HT con- 
centrations 0.1 x 10e3 M (40 per cent + 10, 
mean + S.E.), 0.2 x 10m3 M (3X per cent + 5), and 
1 x lo- 3 M (45 per cent + 6). The addition of semi- 
carbazide (10e4 M) to the platelet preparation had 
no inhibitory effect on 5-HT metabolism. 

MAO in rat brain preparations was less sensitive 
to inhibition by deprenyl. Benzylamine and phenyl- 
ethylamine deamination in rat brain was inhibited 

‘Oi 

~HT] x 10s 

Fig. I. Effect of 5-hydroxytryptamine concentration on 
human platelet monoamine oxidase activity. Each point 
represents the mean (& S. E.) of duplicate determinations 

on six individuals. 

Table 2. Specific activity of human platelet and rat brain 
monoamine oxidase* 

Platelet as 
per cent of 

Substrate? Platelet Brain brain 

Benzylamine 24 27 89 
Phenylethylamine 12 30 40 
Tyramine 34 174 20 
Dopamine 16 84 19 
Tryptamine 6 60 10 
5-hydroxytryptamine 4 165 2 
Norepinephrine 30 

* Specific activity is expressed as nmoles/hr/mg of pro- 
tein. 

t Final concentrations of substrates used were: benzyl- 
amine. 2 x 10-“M; phenylethylamine, 2 x lo-’ M; tyra- 
mine, 10e3 M; dopamine, 5 x 10m4 M; tryptamine, 8 x 
10m5 M; and 5-hydroxytryptamine. low3 M. 

approximately 90 per cent by lop6 M deprenyl and, 
while activity with other substrates was inhibited 
almost 40 per cent, activity with 5-HT was inhibited 
less than 10 per cent (Fig. 2). Human platelet MAO 
was relatively insensitive to inhibition by lo-’ M 
clorgyline in contrast to rat brain MAO, which was 
markedly inhibited by this drug for most of the sub- 
strates used, especially 5-hydroxytryptamine, whose 
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Fig. 2. Deprenyl ( 10e6 M) inhibition of human platelet and 
rat brain monoamine oxidase activity using lop3 M tyr- 
amine (TYR), 10m3 M S-hydroxytryptamine (5-HT), 5 x 
1O-4 M dopamine (DA), 8 x lo-’ M tryptamine (TA), 2 x 
1O-5 M phenylethylamine (PEA) and 2 x 10m4 M benzyl- 

amine (BA) as substrates. 
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CLORGYLINE (lo-'M) 

HUMAN PLATELET 
100 - 

RAT BRAIN I 

ti 
TYR 5HT DA TA PEA BA 

Fig. 3. Clorgyline (lo-‘M) inhibition of human platelet 
and rat brain monoamine oxidase activity using 10e3 M 
tyramine (TYR), 10m3 M 5-hydroxytryptamine (SHT), 5 x 
IO-“ M dopamine (DA), 8 x 10F5 M tryptamine (TA), 2 x 
10F5 M phenylethylamine (PEA) and 2 x 10m4 M benzyl- 

amine (BA) as substrates. 

deamination was inhibited by more than 90 per cent 
(Fig. 3). Benzylamine and phenylethylamine deamina- 
tion in brain, however, was inhibited less than 10 per 
cent by this concentration of clorgyline. 

Increasing concentrations of either deprenyl or 
clorgyline resulted in simple sigmoid inhibition curves 
for the platelet preparation when 10m3 M tyramine 
was used as the substrate (Figs. 4 and 5). Tyramine 
deamination by platelet MAO was more than lOO- 
fold more sensitive to inhibition by deprenyl than by 
clorgyline. Simple sigmoid curves similar to those 
with tyramine were also obtained for the platelet 
preparation with tryptamine and benzylamine as sub- 
strates. In the rat brain preparations studied with tyr- 
amine as substrate, increasing concentrations of these 
inhibitors resulted in biphasic curves with a distinct 
plateau region with clorgyline at 58 per cent inhibi- 
tion and a less distinct plateau with deprenyl, with 
a midpoint at 44 per cent inhibition. Estimated PI,, 
values from the separate portions of curves presented 
in Figs. 4 and 5 for rat brain and for the simple sig- 
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Fig. 4. Inhibition of human platelet (0) and rat brain (m) 
monoamine oxidase activity by increasing concentrations 

of deprenyl. Tyramine (10e3 M) was used as substrate. 

CLORGYLINE I-LOG CONCENTRATION MI 

Fig. 5. Inhibition of human platelet (0) and rat brain (m) 
monoamine oxidase activity by increasing concentrations 
of clorgyline. Tyramine (lo-’ M) was used as substrate. 

moid curves for platelet are listed in Table 3. Of the 
two PI,, values calculated for clorgyline and deprenyl 
for rat brain MAO, the lower value for deprenyl and 
higher value for clorgyline closely resembled those 
estimated for human platelet MAO. 

Inhibition by various drugs. Table 4 lists the pIso 
and 1~~~ values for various drugs (estimated from 

Table 3. The prso values for clorgyline and deprenyl inhibi- 
tion of tyramine deamination by monoamine oxidase in 

rat brain and human platelet preparations 

Preparation 

Rat brain 
Human platelet 

Clorgyline Deprenyl 
PI,, PI,, 

8.6, 5.3* 7.3, 4.3* 
5.4 7.6 

* Estimated separately for the two phases of the inhibi- 
tion curves presented in Figs. 4 and 5. 

Table 4. Inhibition by various drugs of tyramine (1O-3 M) 
deamination by human platelet MAO* 

Dwt PI,, 

Deprenyl 
Pargyline 
Tranylcypromine 
Phenelzine 
Isocarboxazid 
Clorgyline 
Lilly 51641 
Iproniazid 
Nialamide 
Amitriptyline 
Harmine 
Desipramine 
d-Amphetamine 
Chlorpromazine 
I-Amphetamine 
oc-Ethyltryptamine 

1.6 
1.4 
6.6 
6.0 
5.6 
5.4 
5.2 
4.3 
4.3 
4.2 
4.0 
3.4 
3.3 
3.2 
3.1 

180 
CM) 

2.5 x lo-’ 
4.0 x 10-a 
2.5 x lo-’ 
1.0 x 10-6 
2.5 x 1O-6 
4.0 x 1o-6 
6.3 x 1O-6 
5.0 X 10-5 
5.0 x 10-S 
6.3 x 1O-5 
1.0 x 1o-4 
4.0 x 1o-4 
5.0 x 1o-4 
6.3 x 1O-4 
7.9 x 1o-4 

> 10-a 

P Drug concentrations ranged from 10-l’ to 10m3 M. 
In each case pIso values were estimated from plots of per 
cent inhibition of MAO activity vs concentration of the 
inhibitor (-log M). 
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curves similar to those presented in Figs. 4 and 5 
for human platelet) in the order in which they most 
effectively inhibit platelet MAO de~ination of low3 
M tyramine. Of the various drugs tested, deprenyl 
and pargyline most effectively inhibited platelet 
MAO, with clorgyline and Lilly 51641 being lO@fold 
less effective. The least effective inhibitors were des- 
ipramine, clorpromazine. amphetamine and a-ethyl- 
tryptamine. 

DISCUSSION 

Where data involving common substrates are avail- 
able, a limited comparison of our K, and V,,,values 
for human platelet MAO may be made with those 
reported in previous studies. The apparent Ic, and 
V,,, values obtained here for most substrates were 
similar to those reported by Robinson et al. [3] and 
Edwards and Chang [4], but were generally higher 
than those reported by Collins and Sandler [2]. Dif- 
ferences in values may be possibly related to the 
enzyme preparations used. Collins and Sandler [2] 
determined K, and V,,,values using a partially puri- 
fied MAO preparation. Robinson et*al. [3] used an 
unsonicated, freeze-thawed platelet suspension, while 
Edwards and Chang [4] used outdated sonicated 
blood bank platelets. It is also possible that individual 
variations in human platelet MAO may contribute 
to differences in our values and those previously 
reported. We found that K, values for platelet MAO 
from 21 individuals in our study using tryptamine 
as substrate ranged from 0.82 to 4.7 x lo-’ M. 

In comparison with whole rat brain MAO, the spe- 
cific activities of human platelet MAO are consider- 
ably lower for most of the substrates studied, even 
though the substrate concentrations chosen were 
selected to be optimal for the platelet as well as the 
brain enzyme. Relatively low concentrations of 
deprenyl ( 10e6 M) almost completely inhibits plate- 
let MAO activity with tyramine, tryptamine, dopa- 
mine, benzylamine and phenylethylamine as sub- 
strates, in contrast to MAO from brain, where inhibi- 
tion by deprenyi was most effective with benzylamine 
and phenyiethylamine. Although we were unable to 
demonstrate complete inhibition of 5-hydroxytrypta- 
mine metabolism in OUT platelet preparation, Edwards 
and Chang [4], using an ethyl acetate extraction pro- 
cedure, reported a 98 per cent inhibition of platelet 
5-HT deamination by 1 O- 7 M deprenyl. Deamination 
of 5-hydroxytryptamine in two other studies of plate- 
let MAO C3.181 was apparently not examined for 
sensitivity to MAO inhibitors. It is possible that in 
our use of a column procedure, the apparent residual 
activity we have measured actually reflects binding 
of 5-HT to the non-boiled platelet preparation. Bind- 
ing of 5-HT in various brain preparations has been 
previously reported by several investigators [19,20]. 
Other possibilities that might be considered are 5-HT 
metabolism by other enzymatic processes (e.g. N-ace- 
tylation [21]), or perhaps deamination by a clorgy- 
line/deprenyl insensitive form of MAO. 

Plots of per cent inhibition of MAO activity with 
increasing concentrations of deprenyl or clorgyiine 
yield simple sigmoid curves with platelet MAO, in 
contrast to the pair of sigmoid curves joined by a 
plateau region obtained with rat brain MAO. Studies 

of clorgyhne inhibition of MAO in brain led John- 
ston [S] to suggest that MAO may exist as a binary 
system of enzymes, enzyme A and enzyme B, each 
of which has a detectably different sensitivity to in- 
hibitors; the ratio of MAO-A to MAO-B in rat brain 
has been reported to be 6/4 using 2.1 mM tyramine 
as a substrate [13]. In contrast, it would appear that 
the human platelet contains essentially one detectable 
tyramine-deaminating form of MAO, which in our 
study is over lOO-fold more sensitive to inhibition by 
deprenyi than by clorgyline. Edwards and Chang [4] 
have also recently reported human platelet MAO to 
be approximately 2CGfold more sensitive to inhibi- 
tion by deprenyl (msO = 1.8 x lo-’ M) than by clor- 
gyline (n+a = 4.0 x 10e6 M). That platelet MAO 
consists of only one distinguishable form is also con- 
sistent with the single tetrazol~um-stained band de- 
scribed by Collins and Sandler [Z] which was 
obtained by polyacrylamide gel electrophoresis, un- 
like the monoamine oxidases in human brain and 
liver which exhibit multiple electrophoretic bands 
[22]. Edwards and Chang [23] recently provided evi- 
dence for interacting catalytic sites for human platelet 
MAO and observed two tetrazolium-stained bands 
obtained by gel electrophoresis. Each band, however, 
had the same relative activity for each of the sub- 
strates used, and one of the bands of activity localized 
at the top of the gel appeared to be due to protein 
aggregation. The characterization of human platelet 
MAO as type B does not exclude the possibility of 
the occurrence of subtypes of this form. Species differ- 
ences in platelet MAO types may also occur, as pre- 
liminary evidence suggests that rabbit platelet MAO 
most closely resembles MAO type A [4]. In previous 
studies, similar responses to MAO-inhibiting drugs 
were observed for human whole brain and platelet 
monoamine oxidases using kynuramine as substrate; 
both tissues were most sensitive to inhibition by par- 
gyline [2,24]. 

Our estimated pIso values for various drugs for 
human platelet MAO are remarkably similar (with 
the exception of nialamide and iproniazid) to those 
reported by Johnston [S] for human brain. These 
similarities may possibly be related to the specificity 
and mode of inhibition of the various drugs, or per- 
haps may reflect the relative proportion of MAO-A 
to MAO-B in Johnston’s particular human brain 
preparation. Clorgyline was the only drug studied by 
Johnston for which two separate pIS, values (9.2 and 
5.3) were reported for human brain; the lower ptso 
is similar to the value for human platelet MAO (5.4) 
found in our studies. Deprenyl and pargyline, which 
have been reported to selectively inhibit MAO type 
B in other tissues [7.9-l 11, were also observed to 
be the most effective inhibitors of human platelet 
MAO. Thus, in all characteristics studied, the platelet 
MAO-B appears similar, if not identical, to the B 
component of MAO found in other tissues. including 
brain. 

REFERENCES 

1. E. Solatunturi and M. K. Paasonen, Annls. Med. exg. 
Biol. Fem. 44, 427 (1966). 

2. Ci. G. S. Collins and M. Sandier. Biochem. Phmnac. 
20, 289 (1971). 



858 C. H. DONNELLY and D. L. MURPHY 

3. D. S. Robinson, W. Lovenberg, H. Keiser and A. 
Sjoerdsma, Biochem. Pharmac. 17, 109 (1968). 

4. D. J. Edwards and S. S. Chang, Life Sci. 17, 1127 
(1975). 

5. J. P. Johnston, Biochem. Pharmac. 17, 1285 (1968). 
6. D. W. R. Hall. B. W. Logan and Cl. H. Parsons, Bio- 

them. Pharmac. 18, 1447 (1969). 
7. R. F. Squires, Ado. Biochem. Psychopharmac. 5, 355 

(1972). 
8. D. L. Murphy and C. H. Donnelly, in Neuropsycho- 

pharmacology of Monoamines and Their Regulatory 
Enzymes (Ed. E. Usdin), p. 71. Raven Press, New York 
(1974). 

9. A. J. Christmas, C. J. Coulson, D. R. Maxwell and 
D. Riddell. Er. J. Pharmac. 45. 490 (1972). 

10. H.-Y. T. Yang and N. H. Neff,’ J. Pharmac. exp. Ther. 
187, 365 (1973). 

11. J. Knoll, Z. Ecseri, K. Kelemen, J. Nievel and B. Knoll, 
Archs. int. Pharmacodyn. Tht+. 155, 154 (1965). 

12. C. Goridis and N. H. Neff, Neuropharmacology. 10, 
557 (1971). 

13. C. Goridis and N. H. Neff, Br. J. Pharmac. 43, 814 
(1971). 

14. G. L. Miller, Analyt. Chem. 31, 964 (1959). 
15. 0. H. Lowry, N. J. Rosebrough, A. L. Farr and R. 

J. Randall, J. biol. Chem. 193, 265 (1951). 
16. G. D. Knott and D. K. Reece, Modellab User Docu- 

mentation, Division of Computer Research and Techno- 
logy Report, p. 1. National Institute of Health, Beth- 
esda, MD (1971). 

17. W. W. Cleland, in The Enzymes (Ed. P. D. Boyer), 
p. 56. Academic Press, New York (1970). 

18. S. Takahashi and T. Karasawa. Clinica. Chim. Acta 
62, 393 (1975). 

19. R. M. Marchbanks, J. Neurochem. 13, 1481 (1966). 
20. F. Ungar, A. Hitri and S. G. A. Alivisatos, Eur. J. 

Pharmac. 36, 115 (1976). 
21. S. M. Paul, L. L. Hsu and A. J. Mandell, LiJe Sci. 

15, 2135 (1974). 
22. G. G. S. Collins, M. B. H. Youdim and M. Sandier, 

Fedn Eur. Biochem. Sot. Lett. 1, 215 (1968). 
23. D. J. Edwards and S.-S. Charm. Biochem. bioohvs. Res. 

- 
. , 

Commun. 65, 1018 (1975). 
24. G. G. S. Collins, M. Sandler, E. D. Williams and M. 

B. H. Youdim, Nature, Land. 225, 817 (1970). 


