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Antihis tamines of the selenophene class  inhibit mitochondria l  monoamine oxidase activity of ra t  l iver  
in vi t ro,  se lect ively  blocking deamination of severa l  biogenic monoamines.  A small ,  ye t  s ta t is t ical ly  s ig-  
nif icant  inhibition of monoamine oxidase activity in vivo by selenophene was observed  in the t i ssues  of the 
kidneys and l iver  (but not the brain) of r a t s .  

The selenophenes possess  antihistamine activity and prolonged action [4-7]~ potentiating some effects  
of noradrenal in  and adrenalin,  subs t ra tes  of monoamine oxidase (MAO). Some ant ihis tamines (diphenyl- 
amine, phenethazine,  and methapheniline) inhibit MAO activity [8-10]. 

In the p re sen t  investigation the anti-MAO activity of the following selenophenes (synthesized at 
Moscow Universi ty by M. A. Gal 'bersh tam and Yu. K. Yur 'ev) was studied: N1N-dimethyl-N' -phenyl-N,-  
(selenenyl-2)-ethylenediamine hydrochlor ide  (prepara t ion  No. 1); NiN-dimethyl -N ' - (  ~ -p y r id y l ) -N ' - ( s e -  
lenenyl-2)-ethylenediamine hydrochlor ide  (preparation No. 4); N1N-dimethyl-N, - (~-pyridyl)-N,  ~ (5-chloro-  
se lenenyl-2)-e thylenediamine hydrochlor ide  (preparation No. 5), and N1N-dimethyl-N'- (~ pyr idy l ) -N, -  
(5-bromoselenenyl-2)-e thylenediamine  hydrochlor ide  (preparation No. 6). 

E X P E R I M E N T A L  M E T H O D  

Mitochondria were  isolated f rom a 10% ra t  l iver  homogenate as descr ibed  previously  [2]. MAO ac -  
tivity was de termined [1-3] by l iberat ion of ammonia during incubation of lyophilized mitochondria  (6-10 
rag) with saturat ing concentra t ions  of ty ramine  hydrochlor ide (6 ~moles), serotonin c rea t in ine-su l fa te  
(10 pmoles),  dopamine hydrochlor ide  (6 #moles),  or  noradrenal in  hydro ta r t r a t e  (2 ~moles).  

In the exper iments  in vivo, selenophenes were  injected intravenously in a dose of 28 mg/kg into male 
albino ra t s  weighing 150-180 g. MAO activity was de termined 2, 3, 5, 18, 48, and 72 h la te r  in 50% homo-  
genates of the l iver ,  kidneys, and bra in  p repa red  in a 2.5% solution of the detergent  OP-10 in 0.2 M phos-  
phate buffer,  pH 7.45. The prote in  content was de termined  by the Kjeldahl method. 

E X P E R I M E N T A L  R E S U L T S  

Prepa ra t ions  Nos. 1, 5, and 6 were  found to be powerful  inhibi tors  of ty ramine  deamination,  while 
No. 4 was a weak inhibitor  (Fig. 1). Pharmacologica l  tes t s  showed that Nos. 5 and 6 were  the mos t  active 
antihistamines,  and Nos. 4 and 1 the leas t  active.  The most  active inhibi tors  of deamination of n o rad ren -  
alin, dopamine, and serotonin were  p repara t ions  Nos. 5 and 6 ; No. 4 was less active,  and No. i possessed  
even weaker  inhibitory action on MAO activi ty (Fig. 1). P repa ra t ions  Nos. 5 and 6 inhibited deamination of 
ty ramine  and dopamine most  strongly,  but inhibited deamination of serotonin only slightly. 

Preincubat ion at room tempera tu re  of suspensions of ra t  l iver  mitochondria  with prepara t ions  Nos. 5 
or 6 for  di f ferent  t imes  (from 1 to 60 rain) before addition of tyramine  or  serotonin did not inc rease  inhib- 
ition. Dialysis  (24 h, including 4 h on magnetic mixer ,  against 330 volume of 0.1 M phosphate buffer,  pH 
7.45) of the enzyme prepara t ion  t r ea ted  with selenophene No. 6, added in a concentrat ion n ece s sa ry  to in-  
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Fig .  1. Effect  of selenophenes on deaminat ion of some b io -  
genic monoamines  by mi tochondr ia l  MAO f r o m  r a t  l iver .  O r -  
dinate, values  (M• f r o m  re su l t s  of 4-6 exper iments )  of nega -  
t ive logar i thms  of concent ra t ions  of inhibi tors  needed to inhib-  
it deaminat ion of amines  by 50%; absc i s sa ,  s e r i a l  No. of p r e p -  
a ra t ion .  I ) T y r a m i n e ;  I I )dopamine ;  I I I )no rad rena l in ;  I V ) s e -  
rotonin.  

I S/V 
r 

300 30D 

/oo 200 300 !ooo 
1Is 

a 

! 

i J i i 

lOO 2#0 300 /000 
i/S b 

Fig. 2. Character of inhibition of enzymic deamination of serotonin 
(a) and tyramine (b) by preparations No. 5 (3) and No. 6 (2). I) Con- 
trol without inhibitors; results plotted on graph by the double recip- 
rocal method of Lineweaver and Burk [9]. 

TABLE 1~ Relat ionship between Dissocia t ion 
Constants  (Ki) of Enzyme- Inh ib i to r  Complex  
and Nature  of Substra te  

Inhibi tor  ] 
(prepara t ion  No.) 

5 
6 

Substrate  

t y r amine  serotonin 

3.6 . 10 -4 4 �9 10 -3 
3.8 �9 10 -4 6.5 ' 10 -3 

hibit  deaminat ion of t y r amine  by 90-100%, led t o  a de-  
c r e a s e  in inhibition of deaminat ion of this amine by 
40-60%. In analogous expe r imen t s  with serotonin as 
subs t ra te ,  complete  abolit ion of the inhibi tory action of 
p repa ra t ion  No. 6 was observed,  indicating that  the a c -  
tion of the inhibitor is  r e v e r s i b l e .  

Addition of inc reas ing  concent ra t ions  of t y ramine  
(5 �9 10-4-1 �9 10 -2 M) to samples  containing p r epa ra t i ons  
Nos.  5 or  6 did not d iminish the inhibi tory action of the 

se lenophenes  (Fig. 2a). Af te r  addition of serotonin in inc reas ing  concent ra t ions  (5.5 " 10-3-2.2 " :10 -2 M) a 
d e c r e a s e  in the inhibi tory action of these  p r e p a r a t i o n s  was obse rved  (Fig. 2b). Hence, p r e p a r a t i o n s  Noso 5 
and 6 a r e  compet i t ive  inhibi tors  of serotonin deaminat ion but noncompet i t ive inhibi tors  of t y r amine  de-  
am!nat ion.  

F r o m  the r e su l t s  showing the c h a r a c t e r  of action of these inhibi tors ,  d issocia t ion  constants  (Ki) of 
the enzyme- inh ib i to r  complex  were  calculated for  p r epa ra t i ons  Nos. 5 and 6 (Table 17. In expe r imen t s  in 
vivo, a sl ight (but s ta t i s t ica l ly  significant,  P < 0.0027 inhibition of deaminat ion of monoamines  in the kidneys 
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(16i6.3%; substrate  tyramine)  and in the l iver  (6.4~-0.7%; substrate  tyramine) ,  but not in the bra in  t i ssues  
(substrates ty ramine  and serotonin) was observed 2, 3, 5, 18, and 48 h af te r  intravenous injection of p r ep -  
ara t ion No. 6 (28 mg/kg) into ra t s .  

In vivo a small,  ye t  s tat is t ical ly significant inhibiton of MAO activity by prepara t ion  No. 6 was found. 
Repeated injections of prepara t ion  No. 6 for  severa l  days did not potentiate the inhibition. 

The view that the selenophenes may become bound to p lasma or  t issue prote ins  was not conf i rmed by 
special  exper iments .  Likewise no appreciable differenee could be found between the degree  of inhibition of 
MAO activity of ra t  l iver  by selenophene No. 6 in sections,  homogenates,  or  suspensions of mitochondria  
careful ly  purif ied f rom soluble bal las t  prote ins  by washing with hypotonic phosphate buffer  [2]. 
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