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Of the new antihistamines (quinuelidine derivatives) tested, quinuclidyl-3-(o-tolyl)carbinol pos- 
sessed histamine-liberating activity (HLA) on isolated ra t  mast cells. In concentrations tested 
(up to 0.4 raM) all phenothiazines (promethazine, phenethazine, chlorpromazine, methylene blue) 
possessed HLA. No connection was found between HLA and the antihistamine action of the com- 
pounds tested. Histamine liberation induced by antihistamines had a steep dose - response  curve, 
took place at a low temperature ,  and was: not inhibited under conditions inhibiting the energy- 
dependent stage of histamine liberation induced by compound 48/80.  It i s  concluded that the 
antihistamines tested and found to possess HLA are  nonselective l ibe ra to rs  of histamine. 
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There  is reason to suppose that Certain propert ies  distinguishing the action of antihistamines are  due to 
their  ability to liberate histamine. In fact, this property has been found in certain antihistamines when tested 
on isolated t issues and heterogeneous cell systems [10, 11]. It is accordingly interesting to use a pure suspen- 
sion of cells which are  sources of h is tamine(mast  cells) in order  to study the following problems: 1) is the 
histamine-liberating action of antihistamines effected di rect ly  on the mast cells  or through other (intermediate) 
cells; 2) does direct corre la t ion exist  between antihistamine and histamine-liberating activity (HLA); 3) are  
the compounds discovered histamine l iberators with a selective or nonselective type of action [7]. 

This paper describes the resul ts  of a comparative study of original Soviet antihistamines (phencarol and 
its analogs), which belong to a new chemical class of antiallergic d r u g s -  derivatives of quinuclidyt-diaryl- 
carbinols [4-6], and of known antihistamines as well as of compounds closely related to them in structure (the 
compounds tested are  designated C I-XI). 

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

Female Wistar ra ts  weighing 200-300 g were used. The method of isolation of the mast cells, the princi-  
ples of design of the experiments, the compositions of the solutions used, and the method of spectrofluorometric 
determination of histamine were all described previously [2, 8]. The content of mast cells was 90-95%. In 
the experiments with methylene blue the mast cells (4.105 cells per portion} were incubated in a small volume 
(100 ~1) of buffer; the reaction was then stopped by t ransferr ing 5 #1 of the cell suspension into 2 ml of cold 
buffer. In the final concentrations used, the tes t  substances did not disturb the histamine determination reac -  
tion. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

Of the substances tested (Table 1) all phenothiazine derivatives (C I,IV) and C VII [quinuclidyl-3'(o-tolyl) 
carbinol hydrochloride] which, like C VIII-X, is a quinuclidine derivative, possessed HLA. It can be concluded 
from the resul ts  in Table 1 that HLA is not an essential property of antihistamines blocking H-I receptors  com- 
petitively. 

The HLA of phenethazine and promethazine is due to the phenothiazine ring, for HLA is also found in 
chlorpromazine, which confirms the existing data [9], and in methylene blue, which differs f rom the other pheno- 
thiazine derivatives tested in not having a side chain attached to the nitrogen atom of the phenothiazine ring. 
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Fig. 1. Dose--response curves for ch lo r -  
promazine (1), C VI I  (2), promet l~z ine 
(3), phenethazme (4), methylene blue (5), 
and C IX (6). A b s c i s s a ,  c o n c e n t r a t i o n  

o f  s u b s t a n c e s ,  in  M ( l o g a r i t h m i c  s c a l e ) ;  

o r d i n a t e ,  h i s t a m i n e  l i b e r a t i o n  in % of  

t o t a l  c o n t e n t  in  p o r t i o n  o f  c e l l s .  I n c u b a -  

t i o n  f o r  10 ra in  a t  38~  S p o n t a n e o u s  

h i s t a m i n e  l i b e r a t i o n  2 .76  • 0.45%. G r a p h  

p l o t t e d  f r o m  v a l u e s  o f  M �9 m .  

Comparison of H i s t a m i n e - L i b e r a t i n g  a n d  Antihistamine 

Antihistamin'e 
Substance activity 

TABLE 1. 

A c t i v i t y  

I. Chlorpromazine 
II. Methylene blue 

ltI. phenethazine 
IV. Promethazine 
V. Pyrilamine maleate 

VI. Diphenhydramine 

~ / G s H , , - C H  3 - ortho 
VII. [( J ~NG6H4-CH~_orth o" HGI 

r-FN_ O.-'GH~ VIII. [j. j I \ObH * HOI 
"K o ~  

Phencarol 

/O6H4-O-  OH 3 - ortho 
O 

IX. ~ 7  I,\G6H4-O-CH'~ - ortho HGI 
H OH 

OH 
X. [.~.J-6./ObH5 �9 HOt 

N ~ G~H~ 

Concenl.]c&tiotl,  
mM HLA 

0,025--0,4 Yes 
0,I--0,4 
0,1--0,4 

0,003-- t .0 ,, 
0,1--0.4 No 

0,001 --0,4 

0,001--0,3 

0,001--0,4 . 

0,00I--0,3 

0,075--0,3 

0,075--0,3 ,, 

0,5--0.7 
0 

[,2 
1,5 
1.5 
1,0 

1,5 "t 

1.5 

1,5~ 

0,I 

~_ OH 
L / O~H~ 0 X I. (3 �9 HGi 

N \G~H4 
Piridroi H 

�9 R e l a t i v e  to  a c t i v i t y  of  d i p h e n h y d r a m i n e ,  t a k e n  a s  1.0 and  o b t a i n e d  

in e x p e r i m e n t s  on i n t a c t  a n i m a l s .  

~ C o m p o u n d s  w i t h  p r o l o n g e d  a n t i h i s t a m i n e  a c t i o n .  
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Fig. 2. Libera t ion of his tamine induced 
by promethazine  (1), C VII (2), and com-  
pound 48 /80  (3) as  a function of t ime  (A) 
and t empera tu re  (B). Cells  incubated in 
p re sence  of substances at 38~ (for A) and 
for 10 rain (for B). P rome thaz ine  0.3 mM 
(A) and 0.4 mM (B); C VII 0.15 mM (A) 
and 0.4 mM (B); compound 48 /80  0.1 p g /  
ml.  Abscissa ,  t ime, sec (A) and t e m p e r a -  
tu re ,  ~ (B); ordinate,  h is tamine l ibera -  
tion in % of maximal.  Maximal his tamine 
l iberat ion for  promethaz ine  74.35% (A) and 
94.86% (B); for C VII 90.51% (A) and 92,64~c 
(B); for  compound 48 /80  57.97%. Spon- 
taneous l iberation: 2.35% (A) and 2.63% 
(B). 
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Fig. 3. Action of papaver ine  without ( t r i -  
angles) and in p re sence  of (squares) glu- 
cose  ( t0 raM) on his tamine l ibera t ion in- 
duced by promethazine  (continuous line, A), 
C VII (broken line, A), and compound 4 8 /  
80 (B). C i rc l e s  - control  (in absence of 
papaverine) .  

.CH3 
HLA is evidently not connected with c--.~CH~ groups, for  other ant ihis tamines (diphenhydramine, pyr i lamine  

maleate) ,  which have the same groups in their  s t ruc ture ,  do not possess  such activity.  

The HLA of C VII is evidently not connected with any special  featttves of the quinuclidine ring, for nei ther  
phenearol  (C VIII) nor C IX or  X caused his tamine l iberat ion in the concentrat ions used. Finally,  C XI, con- 
taining a piper idine r ing as well as  a quinuclidine ring, showed no HLA. 

Chlorpromaztne  and C VII had the highest  HLA (Fig. I). P rome thaz ine  and phenethazine exhibited the i r  
maximal  HLA in comparable  concentra t ions .  The d o s e - r e s p o n s e  curves  were  ve ry  steep, a cha rac te r i s t i c  
fea ture  of h is tamine l ibe ra to rs  with a nonselect ive type of action. 

The  HLA of promethaz ine  and C VII r eached  a maximum af ter  3 rain (Fig. 2A). This  is comparable  with 
hhe t ime  course  of the HLA of cMorpromazine  [9]. 

Manifestation of HLA even at  a low t e m p e r a t u r e  (0~ was charac te r i s t i c  of the action of promethazine  
and C VH (Fig. 2B), which dist inguishes them f rom compound 48 /80  and the other se lect ive  his tamine l ibera -  
t o r s  [1, 7]. 
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The wr i t e r s  showed previously  that in medium without glucose and in the p re sence  of papaverine,  ATP 
r e s e r v e s  in the mas t  cel ls  become exhausted, evidently on account of inhibition of cel l  respi ra t ion ,  with the 
consequent inhibition of the energy-dependent  stage of his tamine l iberat ion induced by the select ive l ibera tors :  
compound 48 /80  [1, 8], specif ic  antigen [2], and MCD-peptide [3]. Addition of glucose to the medium abolishes 
this  action of papaver ine by r e s to r ing  glycolytic metabol i sm and so promoting the accumulation of ATP [1-3, 
8]. Under identical conditions it was shown (Fig. 3) that papaverine,  although inhibiting his tamine l i b e r a t i o n  
induced by compound 48/80 ,  did not affect  h is tamine l iberat ion induced by promethazine  and C VII. Indepen- 
dence of his tamine l iberat ion of energy expenditure is known to be the mean feature  of the action of nonselec-  
t ive l ibera tors ,  including the phenothiazine der ivat ive  ch lorpromazine  [7, 9]. 

The  resu l t s  thus showed, f i rs t ,  that  HLA of the ant ihis tamines tes ted  is manifested on account of their  
d i rec t  action on the mast  c e l l s - t h e  sources  of biologically act ive substances.  Moreover ,  HLA is not an es -  
sential  p roper ty  of ant ihistamines,  at least  in the concentrat ions tes ted.  Finally, it was shown in the case of 
promethazine  and C VII that as r ega rd s  the cha rac te r  of the d o s e - r e s p o n s e  curve,  t emperaaz re  dependence, 
and independence of energy-yie lding p r o c e s s e s  of  their  HLA these  substances belong to the ca tegory of l ibera-  
t o r s  of nonselect ive type. 
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