
A L L E R G O L O G Y  

INHIBITION BY TRITON X-100  OF HISTAMINE LIBERATION 

FROM MAST CELLS INDUCED BY SUBSTANCE 4 8 / 8 0  
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Tr i ton  X-100, in concent ra t ions  below those l iberat ing h i s tamine ,  produced dose-dependent  
inhibition of h i s tamine  l ibera t ion  f rom r a t  m a s t  cel ls  induced by subs tance  48/80.  Tr i ton  X-100 
(0.02 m l / l i t e r )  exhausted the ATP r e s e r v e s  in the m a s t  cel ls  and comple te ly  inhibited h i s tamine  
l ibera t ion  induced by subs tance  48/80,  and exhaust ion of the ATP content in the m a s t  cel ls  was 
abolished by glucose (10 mM).  It was concluded that  inhibition by Tr i ton  X-100 of h i s tamine  
l ibera t ion induced by subs tance  48/80 depends on the inhibition of energy product ion.  
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The wr i t e r s  showed prev ious ly  that  var ious  ant ih is tamine compounds cause  l ibera t ion of h i s tamine  f r o m  
m a s t  cel ts  by a cytotoxic m e c h a n i s m  [3]. In doses  below those l iberat ing h i s tamine ,  ant ih is tamine agents in- 
hibited l ibera t ion of h i s tamine  induced by noncytotoxic (selective) agents :  subs tance  48/80,  MCD-peptide,  
and specif ic  ant igen [4]0 The inhibitory ac t ion  of the an t ih i s tamines  was linked with the i r  cytotoxic h i s t amine -  
l iberat ing act ivi ty  and was par t i a l ly  due to the i r  act ion on the energy-dependen t  s tage of induced h is tamine  
s ec r e t i on .  These  facts  sugges t  that  this type of inhibitory act ion is a c o m m o n  p rope r ty  of widely differer~t 
compounds with cytotoxic h i s t amine - i i be ra t i ng  act ivi ty  on m a s t  ce i l s .  

To t e s t  this  hypothesis  appropr i a t e  expe r imen t s  were  c a r r i e d  out with a lmown cytotoxic agent ,  T r i t o n -  
X-100,  the m e c h a n i s m  of whose h i s t amine - l i be ra t i ng  act ion has been  well  s tudied.  

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

Male albino r a t s  weighing 300-350 g were  used.  The method of isola t ion of m a s t  ce l l s ,  the pr inc ip les  of 
se t t ing up the e x p e r i m e n t s ,  the composi t ion  of the solutions used,  and the method of s p e c t r o f l u o r o m e t r i c  d e -  
t e rmina t ion  of h i s tamine  were  all desc r ibed  previous ly  [2, 6]. The A T P  content in the m a s t  ce l l s  was d e t e r -  
mined by a b io luminescence  method based on oxidation of reduced luci fer in  in the p r e sence  of luc i fe rase  and 
A T P  [8, 9],* Tr i ton  X-100,  in the final concentra t ions  used,  did not d is turb  the reac t ions  fo r  the d e t e r m i n a -  
t i o n . f  h i s tamine  and ATP .  

EXPERIMENTAL RESULTS 

The histamine-liberating action of Triton X-100 on isolated mast cells is illustrated in Fig. IA. Within 
the limits of the concentration tested, Triton X-100 induced dose-dependent liberation of histamine up to the 
extent of iota[ exhaustion of its reserves in the mast cells; this is a characteristic feature of eytotoxic (un- 
selective) histamine-liberating agents [3]. 

In concentrations below those liberating histamine, Triton X-100 produced distinct dose-dependent inhi- 
bition of histamine liberation induced by a noncytotoxic (selective) agent, namely substance 48/80 (Fig. 1B). 

On the addition of glucose (10 raM) to the medium, as Fig. 1 shows, the inhibitory action of Triton X-100 
was substant ia l ly  reduced .  

His tamine  l ibera t ion  induced by se lec t ive  agents is known to be an act ive p r o c e s s ,  dependent on the con-  
sumpt ion of energy  supplied by aerob ic  or  glycolyt ic  accumula t ion  of A T P  in the m a s t  cel ls  [1,5, 7]. Since 

* The authors  a re  gra teful  to Candidate of Biological  Sciences G. N. Kukarskikh for  a s s i s t ance  with the use  of 
this  method.  
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Fig. I. Fig. 2. 
F ig .  i .  His tamine  l ibera t ion induced by Tr i ton  X-100 (A) and inhibition of h i s tamine  
l ibera t ion  induced by subs tance  48/80 (B). A) Ceils  incubated without or  in p r e sence  of 
Tr i ton  X-100 in 200 ~l buffer  at 38~ for  5 rain.  React ion stopped by addit ion of 2 ml 
cold buf fe r .  Spontaneous h i s tamine  l ibera t ion 1.09%. Maximal  h i s tamine  l ibera t ion 
98.9%; B) ce i l s  pre incubated without or  in p r e sence  of Tr i ton  X-100 in 200 #l buffer  at  
38~ for  10 rain.  Substance 48/80 (0.5 #g /ml )  then added to s ample  and incubation con-  
tinued for  5 rain.  l~eaction stopped by addition of 2 m[ of cold buf fe r .  Spontaneous h i s -  
t a m i n e l i b e r a t i o n  3.2 �9 1.0%. His tamine  l ibera t ion in contro l  (during act ion of subs tance  
48/80 without Tr i ton  X-100 and glucose)  50.6 + 6.1%. Curves :  1) without g lucose;  2) 
with glucose (10 mM).  Absc i s sa ,  concent ra t ion  of Tr i ton  X-100 (in m I / l i t e r  .10-2); o rd i -  
nate ,  l ibera t ion of h i s tamine  in % of max ima l  (A) and in % of control  (B). 

Fig .  2. Inhibition by Tr i ton  X-100 of h i s tamine  l ibera t ion induced by subs tance  48/80 as 
a function of t i m e .  Cells  pre incubated without or with Tr i ton  X-100  (0.02 m I / I i t e r )  in 200 
~[ buffer  a t  38~ fo r  d i f ferent  t ime  in t e rva l s .  Substance 48/80 (0.5 ~g /mD then added to it 
and incubation continued for  5 rain. l~eaction stopped by addition of 2 m [  of c01d buffer .  
A b s c i s s a ,  dura t ion  of pre incubat ion in p r e sence  of Tr i ton  X-100 (in rain); ordinate ,  h i s -  
t amine  l ibera t ion  in % of control  (in p r e sence  of subs tance  48/80 without Tr i ton  X-100).  
Each  point on curve  co r r e sponds  to i ts  own control .  Spontaneous h i s tamine  l ibera t ion  
4.2 + 0.64%. His tamine  l ibera t ion  in control  56.3 + 1.4%. Ar row indicates washing to 
r e m o v e  Tr i ton  X-100.  

g lucose ,  which causes  accumula t ion  of A T P  in the cel ls  by the glycolyt ic  metabol ic  pathway, r educed the  inhib- 
i to ry  action of Tr i ton  X-100,  this sugges t s  that  this act ion of Tr i ton  X-100 is effected through inhibition of 
the energy-dependenf  s tage of h i s tamine  l ibera t ion  induced by subs tance  48/80 on account  of d e p r e s s i o n  of the 
oxidative pa thway of A T P  accumula t ion .  

This sugges t ion  a l so  was conf i rmed by the study of the t ime-dependence  of the inhibi tory act ion of T r i t o n -  
X-100.  As Fig .  2 shows,  inhibition of h i s tamine  l ibera t ion induced by subs tance  48/80 developed r a t h e r  s lowly 
under  the influence of Tr i ton  X-100,  to r e a c h  a m a x i m u m  by the 10th min .  On the other  hand, the abil i ty of the 
cel ls  to l ibera te  h i s t amine  during the act ion of subs tance  48/80 was quickly r e s t o r e d  a f t e r  washing to r e m o v e  
Tr i ton  X-100.  This c h a r a c t e r  of the curve  cor responded  to inhibition of a cofac tor  with high tu rnover  ra te  
[6]. The m o s t  l ikely candidate for  this cofac tor  of the reac t ion  of h i s tamine  l ibera t ion is ATP  [5, 6]. D i rec t  
de te rmina t ion  of the A T P  content  in the m a s t  cel ls  conf i rmed this sugges t ion .  The initial A T P  level in the 
m a s t  cel ls  was 1.5 #mole/109 ce i l s ,  in a g r e e m e n t  with r e su l t s  obtained by a d i f ferent  method [6]. Tr i ton  X-  
100, in a concent ra t ion  of 0.02 m l / l i t e r ,  led to v i r tua l ly  comple te  exhaust ion of the A T P  r e s e r v e s  in the m a s t  
cei ls  and to blocking of h i s tamine  l ibera t ion induced by subs tance  48/80.  In the p r e sence  of glucose (10 mM) 
the A T P  content in the ce l l s  and the i r  abili ty to l iberate  h i s tamines  under the influence of subs tance  48/80 
were  r e s t o r e d  (Fig. 3). 

The r e su l t s  thus conf i rmed the view that  cytotoxic agents ,  in doses  below those r e l ea s ing  h i s tamine ,  can 
inhibit h i s tamine  s ec re t i on  f r o m  m a s t  ce i l s .  This conclusion is in a g r e e m e n t  with e a r l i e r  obse rva t ions  indi-  
cat ing that  inhibition of h i s tamine  s ec re t i on  by ant ih is tamine  subs tances  is connected with the cytotoxic p r o p e r -  
t ies  of the compound and not with the i r  an t ih is tamine  act ivi ty  [4], so  that  it is i r ra t iona l  to use this p rope r ty  of 
an t ih i s tamines  for  the de l ibera te  s e a r c h  for  new ant ia l ie rg ic  agents  [4]. 
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Fig. 3. Action of Triton X-100 on ATP content in mast cells 
and on histamine liberation induced by substance 48/80. Cells 
preincubated without or in presence of Triton X-100 (0.02 ml/ 
liter} for 10 min at 38~ in 1 mI buffer. Next, 50 tA of cell 
suspension was taken for determination of histamine liberation 
and remaining ceils were used for determination of ATP con- 
tent. Ordinate: left, ATP content (in/1moles/109 mast celts); 
right, histamine liberation (in % of total content in batch of ceils).  
I) Control (in absence of glucose and Triton X-100); II) in p res -  
ence of glucose (10 mM); III) in presence of  Tri ton X-100 (0.02 
ml/ l i ter) ;  IV)in presence of Triton X-100 (0.02 ml/ l i ter)  +glu-  
cose (10 raM). Unshadedcolunms: ATP content; shaded columns: 

histamine liberation induced by substance 48/80 (0.5/~g/ml).] 

The inhibitory action was shown to be due to inhibition of the energy-dependent stage of histamine sec re -  
tion induced by substance 48/80, for Triton X-100 exhausted the rese rves  of ATP in the cells,  whereas glu- 
cose, utilized in the glycolytic pathway of ATP accumulation, res tored the ATP concentration and the ability 
of the cells to secrete  histamine during the action of substance 48/80. 
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