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Evidence has been presented(1,2) that po-
tentiation of the convulsant action of trypta-
mine serves as a useful measure of in vivo
monoamine oxidase (MAQ) inhibitory activ-
ity. Presumably, the mechanism of potentia-
tion involves prevention of the destruction of
tryptamine by MAO. Thus, doses of trypta-
mine which are sub-convulsant in normal ani-
mals because of rapid destruction of trypta-
mine by MAO, become convulsant in the
presence of an MAOQO inhibitor. Biochemical
evidence in support of this concept will be
presented (Green and Sawyer, to be pub-
lished). The present report is concerned with
in vivo MAO inhibitory activity of a variety
of pharmacological agents as measured by
potentiation of the convulsant effects of tryp-
tamine.

Methods. The following drugs were inves-
tigated: harmine, tranylcypromine (trans-2-
phenylcyclopropylamine hydrochloride, SKF
trans 383): SKF cis 385 (cis-2-phenylcyclo-
propylamine hydrochloride); dI-PIH (]B-
516, « methyl-phenethylhydrazine); d-PIH,
RO-4-1018 (dI-N-acetylmethionyl-isopropyl-
hydrazide) ; nialamide [N-benzyl-3-(isonico-
tinylhydrazino) propamide|; phenelzine (3
phenethylhydrazine); iproniazid (1-isonico-
tinyl-2-isopropylhydrazine) ; isonicotinyl-PIH
(1 - isonicotinyl - 2 - phenylisopropylhydra-
zine dihydrochloride); diphenhydramine hy-
drochloride; tripelennamine hydrochloride;
isoniazid (isonicotinic acid hydrazide); dihy-
droergotamine; mescaline; SKI 5253-A (B-
dimethylaminoethyldiphenylpropylacetate hy-
drochloride); SKF 5-A |2-amino-1-(3,4-me-
" thylenedioxyphenyl) -propane hydrochloride| ;
procaine; and procaine amide. A detailed
description of the procedure for measuring
potentiation of the convulsant effects of tryp-
‘tamine has been reported(2) and is only
briefly summarized here. Groups of rats were
first treated with various doses of the drug
under investigation and later, at time of peak
drug effect, all rats were injected intrave-

nously with 5 mg/kg of tryptamine hydro-
chloride. This dose of tryptamine causes con-
vulsions in only 4% of untreated rats and is
referred to as a CDy. The dose of drug effec-
tive in causing 50% of rats to respond to the
(D, of tryptamine with 3 seconds or more of
uninterrupted clonic seizure activity (EDjo)
and 95% fiducial limits was calculated accord-
ing to the graphic log-probit method of Litch-
field and Wilcoxon(3).

Results. A summary of tryptamine poten-
tiating activity of the drugs investigated is
presented in Tables I and II. Compounds in
Table 1 effected significant potentiation and
therefore permitted EDj;, determinations.
Compounds have been arranged in descending
order of potency, subcutaneously administered
harmine being the most potent and isonico-
tinyl-PIH least potent. The compounds in
Table I1 failed to effect significant potentia-
tion of tryptamine’s convulsant effects. Di-
phenhydramine effected a maximum of 43%
potentiation at a dose of 150 mg/kg; higher
doses caused neurotoxic effects per se. None
of the remaining compounds listed potentiated
tryptamine, in spite of the fact that in most
instances barely subtoxic doses of each com-
pound were employed.

Discussion. All of the compounds found to
be effective in potentiating the convulsant ef-
fects of tryptamine have also been reported to
be potent iz vivo inhibitors of MAO [harmine
(4,5,6), tranylcypromine(7,8), SKF cis 385
(8), d-PTH(9), dI-PTH(10), RO-4-1018(11),
nialamide(12), phenelzine(13), iproniazid
(14) and isonicotinyl-PTH(15). In contrast,
many of the compounds found to be devoid of
tryptamine potentiating activity [Table II,
also see(2) | have also been reported to be de-
void of in vive MAO inhibitory activity. Itis
concluded that the tryptamine potentiation
potency of the compounds tested in this series
reflects their potency as in vivo inhibitors of
MAO.

Iproniazid has been used by most investi-
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TABLE 1. Potencies of Various Compounds as
Potentiators of the Convulsant Effects of Trypta-
mine in Rats. :

Potency
Time ED., rating
of peuk (95% fidueinl  (ipronia-
Drug* effect limits), mg/kg zid=1)
Harmine 7717514117111. 0:_)( 01 .04) 455
(s.c.)
Tranyley- 14 hr A8 (13- .24) 55
promine
SKFcis385 14 7 42 .30- .60) 24
d-PTH 8 56 (.34 .88) 18
dl-PIH o L1 (5 -24) 9
Harmine 15min. 4.0 ( 1.8 - 9.0 ) 21
(oral)
RO-4-1018  18hr 44 ( 3.0 - 6.4 ) 2
Nialamide 18 7 i) (33 -77) 2
Plhenelzine 10 7 82 (5.1 -13.3) 1
Iproniazid 18 ” 10 (6.3 -16.0 ) 1
Isonicotinyl- 12 ™ 18 (14.6 -22.1 ) K

PIH

* Harmine was tested both orally and subeut, All
remaining compounds were tested orally.

t Not significantly different in potency from
iproniazid (p >.05).

gators as the standard for comparison of MAO
inhibitors. Because of the wide variety of test
procedures, species, route of administration,
etc., employed by different investigators, it
has not been possible to obtain from the liter-
ature an accurate comparison of potencies of
the various inhibitors. With this aim in mind,
relative potencies of effective tryptamine po-
tentiators have been listed in Table I. Orally
administered harmine was found to be ap-
proximately equivalent in potency to ipronia-
zid, whereas subcutaneously administered har-
mine was found to be approximately 455 times
as potent as iproniazid. This striking differ-
ence in potency is in general agreement with
the findings of Tabachnick and Rubin(6) who
reported that oral harmine (10 mg/kg, 1 hour
pretreatment) failed to increase brain sero-
tonin levels, whereas this dose of harmine ad-
ministered intraperitoneally effected a sig-
nificant increase in brain serotonin. The EDj,
for oral harmine as a tryptamine potentiator
was found to be 4 mg/kg. Attention is di-
rected to the fact that time of peak effect for
the EDgy was 15 minutes after drug adminis-
tration. Significant potentiation of trypta-
mine was no longer detectable 1 hour after
drug administration. It is conceivable, there-
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fore, that the aforementioned investigators
might also have detected a significant eleva-
tion of brain serotonin levels by the oral route
had they employed a shorter pretreatment
time.

Although relative MAO inhibitory poten-
cies of drugs measured by the tryptamine po-
tentiation test generally parallel their relative
potencies by biochemical procedures, some
differences were observed. For example, Ho-
rita(10) reported that dI-PIH was approxi-
mately 20 to 40 times as potent as iproniazid,
whereas d/-PTH was only 9 times as potent as
iproniazid as a tryptamine potentiator. Ho-
rita and Parker(15) indicated that isonico-
tinyl-PTH was approximately twice as potent
as iproniazid, whereas in the present studies
it was found to be only one-half as potent.
Finally, Chessin et @/.(13) found phenelzine
to be approximately 8 times as potent as
iproniazid, whereas the data presented here
indicate that these compounds do not differ
significantly in tryptamine potentiation po-
tency. Differences in routes of administra-
tion, pretreatment times, species, etc., may
largely account for these variations. How-
ever, one other factor should be considered.
In the usual biochemical procedure employed
for measurement of in vive MAO inhibition,
homogenization of tissues removed from ani-
mals pretreated with an MAO inhibitor may
result in a greater interaction between inhibi-
tor and enzyme system than may occur in the
intact animal. Consequently, compounds
which because of their physical or chemical
properties would ordinarily come into rela-
tively poor contact with MAO may appear to

TABLE II. Compounds Which Failed to Hffect
Signifieant Potentiation of Convulsant Effeets of
Tryptamine in Rats.

Dose,
Time of mg/kg % poten-
Compound test (oral)  tiation
Diphenhydramine 2hr 150 43
Tripelennamine 15-3 7 100 0
Isoniazid 3" 100 0
Dihydroergotamine 1-2 7 30(see.) 0
Mesealine 1%-3 200 0
SKF 525-A -5 200 0
SKTF 5-A 15 min. 15 0
Procaine 15-3 hr 100 0
Procaine amide V-3 7 100 0
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be more effective after homogenization, when
such contact would be enhanced.

Costa(8) reported SKF cis 385 to be less
active than the irans isomer as an in vivo in-
hibitor of MAO, although no quantitative
data were presented. This finding agrees with
the tryptamine potentiating potency of this
compound: SKF ¢is 385 being approximately
one-half as potent as the corresponding trans
isomer. Biel and co-workers(9) have indi-
cated that the dextro-isomer of PIH is ap-
proximately 309% more potent than the race-
mate d/-PIH as an in vivo inhibitor of MAQ,
Although d-PIH was found to be twice as po-
tent as the racemate as a tryptamine poten-
tiator, comparison of the respective ED.,'s
revealed that this difference in potency was
not statistically significant (P> .05).

Although Tickner(16) reported that di-
phenhydramine and tripelennamine were ef-
fective im vitro inhibitors of MAQ, the in vivo
data presented here do not support this con-
clusion. Diphenhydramine. for example. po-
tentiated tryptamine only at barely subtoxic
doses, whereas tripelennamine failed com-
pletely to potentiate tryptamine. It is con-
cluded that these compounds as well as the
other compounds listed in Table IT are not
selective iz vivo inhibitors of MAO.

Summary. The in vivo monoamine oxidase
(MAO) inhibitory potency of a number of
drugs was tested by measuring their activity
as potentiators of the convulsant effects of
tryptamine. Effective MAO inhibitors. ar-
ranged in descending order of potency. in-
cluded harmine (s.c.) tranylcypromine. SKTF
cis 3835, d-PIH, dI-PTH, harmine (oral). RO-
4-1018, nialamide, phenelzine, iproniazid, and
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isonicotinyl-PIH. Compounds ineffective as
MAOQO inhibitors included diphenhydramine,
tripelennamine, isoniazid, dihydroergotamine,
mescaline, SKF 525-A, SKF 5-A, procaine,
and procaine amide.
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A decrease in myocardial glucose utilization
has been found to be associated with failure
in the dog heart-lung preparation(1). Admin-
istration of glucose or insulin results in an in-

crease in myocardial glucose utilization and a
restoration of the competency of the prepara-
tion(2). Administration of lanatoside C to
the failing heart-lung preparation has also



