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The Inhibitory Effect of Histamine on Mast Cell 
Damage Induced by Antihistamines 

T h e  d e m o n s t r a t i o n  of m a s t  cell d a m a g e  b y  a n t i h i s t -  
a m i n e s  b y  SMITH 1 a n d  MOTA a n d  DIAS DA SILVA s pro-  
v i d e d  a n  ef fec t ive  m e a n s  for t h e  e x p e r i m e n t a l  ve r i f i ca t ion  
of t h e  ex i s t ence  of a n  a n t a g o n i s m  a n t i h i s t a m i n e  × h i s t -  
a m i n e  a t  t h e  m a s t  cell level.  

Material and methods. R a t s  (200 g) a n d  gu inea-p igs  
(250-300 g) of e i t h e r  sex  were  ki l led b y  a b low on  t h e  
h e a d  a n d  b l ed  f rom t h e  j ugu l a r  veins .  T h e  m e s e n t e r y  was  
d i ssec ted  o u t  a n d  d iv ided  i n to  pieces, each  of which  was  
used  as a sample .  All s amples  were  p r e i n c u b a t e d  a t  37 °C 
for  15 m i n  in t y r o d e  w i t h  or  w i t h o u t  h i s t a m i n e .  Af te r  
a d d i n g  t h e  a n t i h i s t a m i n e ,  t h e  i n c u b a t i o n  was  c o n t i n u e d  
for  40 ra in  more .  Fo r  o b s e r v a t i o n  of m a s t  cell  d a m a g e  t h e  
pieces of m e s e n t e r y  were  f ixed  a n d  s t a i n e d  a n d  t he  cell 
d a m a g e  assessed as desc r ibed  b y  MOTA a n d  DIAs DA 
SILVA s. Fo r  t he  r a t  t he  resu l t s  a re  g iven  in  pe r cen t ages  
of m a s t  cells p r e s e n t i n g  g r anu l e  e x t r u s i o n  (magn i f i ca t ion  
500). Fo r  t h e  gu inea -p ig  t h e  resu l t s  are  g iven  as t he  m e a n  
c o n t e n t  of m a s t  cells c o u n t e d  in 30 microscopica l  fields 
(magn i f i ca t ion  130). T h e  fol lowing d r u g s  were  used :  
d i p h e n h y d r a m i n e  h y d r o c h l o r i d e  (Benadry l ,  P a r k e - D a v i s ) ,  
p r o m e t h a z i n e  h y d r o c h l o r i d e  ( Phene r gan ,  Rhod ia ) ,  ch lor -  
p r o m a z i n e  h y d r o c h l o r i d e  (Amplic t i l ,  Rhod ia ) ,  chlor-  
cycl iz ine  h y d r o c h t o r i d e  (Perazil ,  B o r r o u g h s  Wel lcome) ,  
a n d  h i s t a m i n e  d i p h o s p h a t e  8. 

Results. R a t :  w h e n  r a t  m e s e n t e r y  was  p r e - i n c u b a t e d  
w i t h  0.001 M h i s t a m i n e  fol lowed b y  a d d i t i o n  of d i p h e n -  
h y d r a m i n e  0.001 M t h e  p e r c e n t a g e  of m a s t  cells d i s r u p t e d  
was  r educed  to  22.6 % of t h a t  of t h e  s am p l e s  t r e a t e d  
w i t h  t h e  a n t i h i s t a m i n e  alone.  Af t e r  p r e - t r e a t m e n t  w i t h  
0.0001 M h i s t a m i n e  n o  i n h i b i t i o n  of m a s t  ceil  d i s r u p t i o n  
was  seen (Tab le  1). T h e  i n h i b i t o r y  ac t ion  of 0 . 0 0 1 M  

h i s t a m i n e  was  also r e d u c e d  t o  5 .7% w h e n  d i p h e n h y d r a -  
m i n e  0 . 0 0 1 5 M  was  used,  as  c o m p a r e d  to  a 77 .4% inh ib i -  
t i on  f o u n d  w h e n  e q u i m o l a r  c o n c e n t r a t i o n s  of b o t h  d rugs  
were used.  D i p h e n h y d r a m i n e  0 . 0 0 3 M  to t a l l y  abo l i shed  
t h e  p r o t e c t i o n  g iven  b y  h i s t a m i n e  (Tab le  I). 

Gu inea -p ig :  in t h e  gu inea -p ig  m e s e n t e r y ,  h i s t a m i n e  also 
exe r t ed  a n  a c t i o n  p r o t e c t i n g  t h e  m a s t  cells a g a i n s t  t h e  
d a m a g e  i n d u c e d  b y  d i p h e n h y d r a m i n e ,  w h e n  b o t h  d rugs  
were  in  t h e  s a m e  c o n c e n t r a t i o n  (0 .00066M).  W h e n  t h e  
c o n c e n t r a t i o n  of d i p h e n h y d r a m i n e  was  inc reased  to  
0 . 0 0 0 9 9 M  t h e  i n h i b i t o r y  ac t ion  of h i s t a m i n e  (0 ,00066M) 
was  t o t a l l y  o v e r c o m e  (Table  II) .  W i t h  p r o m e t h a z i n e  
(0 .0001M) t he  c o n c e n t r a t i o n  of h i s t a m i n e  h a d  to  be  
ra i sed  to  0.001 M in o rde r  to  o b t a i n  a comple t e  p r o t e c t i o n  
of t h e  m a s t  cells. C o n c e n t r a t i o n s  of 0.0005 a n d  0 . 0 0 0 7 5 M  
exe r t ed  a pa r t i a l  p r o t e c t i o n  on ly  (Tab le  I I I ) .  W e  h a v e  
f o u n d  t h a t  ch lorcyc l iz ine  (0 .0001M)  i nduced  a d i s appea r -  
ance  of gu inea -p ig  m a s t  cells. H i s t a m i n e  (0 .0005M)  g a v e  
a p a r t i a l  p ro t ec t ion ,  whi le  a t  a c o n c e n t r a t i o n  of 0.001 M 
t h e  effect  of the  a n t i h i s t a m i n e  was  t o t a l l y  abo l i shed  
(Tab le  I I I ) .  

Discussion, Our  f ind ings  show t h a t  h i s t a m i n e  i nh ib i t s  
m a s t  cell d a m a g e  i nduced  b y  a n t i h i s t a m i n e s .  Th i s  pro-  
t e c t i v e  ac t ion  of h i s t a m i n e  ind ica t e s  c lea r ly  t h a t  t h e r e  
occurs  a n  a n t a g o n i s m  a n t i h i s t a m i n e  × h i s t a m i n e  n o t  o n l y  
a t  t h e  p e r i p h e r a l  r e cep to r s  b u t  also a t  t h e  m a s t  cell  levet.  
These  e x p e r i m e n t s  do  n o t  s u p p l y  a n y  i n f o r m a t i o n  as  to  

x D. E. SmTa, Proc. Soc. exp. Biol. Med. 97, 872 (1958). 
I. MOTA and E. DIAS DA S~LVA, Br. J. Pharmac. Chemother. 15, 
396 (1960}. 
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Table I. Effect of histamine on rat mast cell damage induced by dipbenhydramine 

Diphenhydramine 

Histamine 1 mM 1.5 mM 3.0 mM 

Average Range % Inhi- Average Range % Inhi- Average Range % Inhi- 
bition bition bition 

0.1 mM 39.6 (6) 9.2-75.0 17.0 
1 mM 10.9 (9) 2.2-26.4 77.4 
0 47.7 (9) 17.4-83,8 0 

44.0 (3) 37.6-53.8 5.7 56.7 (3) 54.0-58.6 

The results are given as percentages of disrupted mast cells. Values in brackets indicate the number of experiments performed. 

TaMe II. Effect of histamine on guinea-pig mast cell damage induced by diphenhydramine 

Diphenhydramine 

Histamine 0.66 mM 0.99 mM 

Average Range % of control Average Range % of 
control 

0.66 mM 35.4 • 32.0-38.9 100 
0 0.2 0.2- 0.2 0.7 
Control b 27.1 26.8-27.5 100 

8.8 8,3-9.4 3.2 

The results are given as the mean count of mast cells in 30 microscopical fields. ~ Mean of 2 experiments, b Incubated in tyrode alone. 
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Table III. Effect of histamine on guinea-pig mast cell damage induced by promethazine or chlorcyclizine 

Histamine Promethazine 0.1 mM Chloroyclizine 0.1 mM 

Average Range % of control Average Range % of 
control 

0 3.6 (6) 0.3-10.5 14.3 1.4 • 1.4-1.4 5.4 
0.1 mM 5.1 (4) 0,9-10.7 20.3 2.4 1.3-3.5 9,3 
0.25 mM 5.7 (4) 1.0-18,2 22.7 
0.5 mM 12.8 (4) 2.4-23.2 51.0 5.3 4.6-6.1 20.6 
0.75 mM 14.0 (2) 7.0-17.0 55.7 
1 mM 24.2 (6) 15.6-29.6 96.4 25.9 23.1-28.8 100 
C°ntrol b 25.1 (6) 15.2-38,6 100 25.7 24.5-26.9 100 

The results are given as the mean count of mast cells in 30 microscopical fields. Values in brackets indicate the number of experiments per- 
formed. • Mean of 2 experiments, b Incubated in tyrode alone. 

w h e t h e r  t h e  s i te  of t h i s  a n t a g o n i s m  is a t  t h e  granule ,  cell 
m e m b r a n e  or  some o t h e r  cell site. Howeve r ,  s ince  t h e  
h igh  c o n c e n t r a t i o n  of h i s t a m i n e  n o r m a l l y  f o u n d  w i t h i n  
t he  m a s t  cell g r anu l e  does  n o t  p r e v e n t  t h e  d e m a g i n g  
ac t ion  of a n t i h i s t a m i n e s ,  t he se  d r u g s  a re  p r o b a b l y  dis-  
r u p t i n g  t h e  m a s t  cells a n d  re leas ing  h i s t a m i n e  b y  a 
m e c h a n i s m  o t h e r  t h a n  a d i r ec t  d i s p l a c e m e n t  of t h e  a m i n e  
f rom t h e  g r a n u l e s ;  e x o g e n o u s  h i s t a m i n e  would  t h u s  b e  
a n t a g o n i s i n g  t h e  a n t i h i s t a m i n e s  a t  a d i f f e ren t  s i te  of t h e  
cell. A n t i h i s t a m i n e s  w i t h  d i f fe ren t  chemica l  s t r u c t u r e s  
showed  d i f f e r e n t  r a t i o s  a n t i h i s t a m i n e :  h i s t a m i n e  (1 : 1 for  
d i p h e n h y d r a m i n e ,  a n d  1 : 10 for  p r o m e t h a z i n e  a n d  chlor-  
cyclizine) necessa ry  for a c o m p l e t e  p r o t e c t i o n  of t he  m a s t  
cells. P r e l i m i n a r y  e x p e r i m e n t s  showed  t h a t  c h l o r p r o m a z i n e  
(0.0001 M), w h i c h  h a s  a m u c h  lower  a n t i h i s t a m i n e  a c t i v i t y  
t h a n  p r o m e t h a z i n e ,  d a m a g e d  100% of gu inea -p ig  m a s t  
cells, b u t  a c o n c e n t r a t i o n  of 0 . 0 0 5 M  of h i s t a m i n e  was 
necessa ry  for  a c o m p l e t e  p r o t e c t i o n  of t h e  m a s t  cells, 5 
t imes  t h a t  neces sa ry  for  p r o m e t h a z i n e .  

T h e  f ac t  t h a t  t h e  i n h i b i t o r y  ac t ion  of h i s t a m i n e  was  
r a t h e r  easi ly  o v e r c o m e  - i t  was  suff ic ient  to  ra ise  t h e  r a t i o  
d i p h e n h y d r a m i n e : h i s t a m i n e  f rom 1:1  to  1 .5:1  for  t h e  

p r o t e c t i o n  to  d i s a p p e a r  - sugges ts  t h a t  t h e  h i s t a m i n e  
a d d e d  is n o t  v e r y  f i rmly  b o u n d  to  t h e  cell. O u r  r e su l t s  
do  n o t  i m p l y  as  y e t  t h e  ex i s t ence  of a r e l a t i o n s h i p  b e -  
t w e e n  c h e m i c a l  s t r u c t u r e  or  p o t e n c y  of t h e  a n t i h i s t a m i n e  
a n d  a n t a g o n i s m  b y  h i s t a m i n e  a t  t h e  m a s t  ceil level.  More  
e x p e r i m e n t s  a re  b e i n g  p e r f o r m e d  to  v e r i f y  a n y  s u c h  
r e l a t i o n s h i p  a n d  t h e  n a t u r e  a n d  speci f ic i ty  of t h i s  a n t a g o -  
n ism.  

.Resumen. Se d e m o n s t r a  la  c a p a c i d a d  de la  h i s t a m i n a  
p a r a  i n h i b i t  las a l t e rac iones  de  los m a s t o c i t o s  de  la  r a t a  
y cobayo  p r o d u c i d a s  po r  d iversos  a n t i h i s t a m i n i c o s  (difen- 
h i d r a m i n a ,  p r o m e t a z i n a ,  clorcicl izina,  c lo rp romaz ina ) .  
D i fe ren te s  c o n c e n t r a c i o n e s  de h i s t a m i n a  fue ron  necesa r ias  
p a r a  a n t a g o n i z a r  los d i s t i n to s  a n t i h i s t a m i n i c o s .  Se sugiere  
la  ex i s t enc i a  de u n  a n t a g o n i s m o  a n t i h i s t a m i n i c o  - h i s t a -  
m i n a  a n ive l  mas toc i t a r io .  
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Severe Alterations in Myelin Structure in 
Experimental  Lymphogenous  Encephalopathy 

I t  h a s  b e e n  r e p o r t e d  in a series of p a p e r s  t h a t ,  in  
s t r ik ing  c o n t r a s t  to  t h e  t e x t  b o o k  opinion,  l y m p h a t i c s  
p lay  a f u n d a m e n t a l  role  in  t h e  f luid c i r cu l a t i on  of t h e  
b r a i n  1-s. A b lockade  of cerv ica l  l y m p h  vessels  a n d  g l ands  
resul ts  in  a n  e x p e r i m e n t a l  d isease  - l y m p h o g e n o u s  en- 
e e p h a l o p a t h y  - c h a r a c t e r i z e d  b y  va r ious  n e u r o p a t h o -  
logical, b iochemica l  a n d  cl inical  signs. 

Submic roscop ic  a l t e r a t i o n s  in  t he  g r ey  s u b s t a n c e  of  t he  
b ra in  axe consp icuous  3 d a y s  a f t e r  su rge ry ;  swel l ing of 
ra i tochondr ia ,  e n l a r g e m e n t  of  t h e  p e r i v a s c u l a r  c i s t e rnae  
a n d  t h e  a p p e a r a n c e  of lysosomas .  No  a l t e r a t i o n s  were  
fOUnd in t h e  w h i t e  m a t t e r  a t  t h i s  t ime,  however% 

F u r t h e r  e x a m i n a t i o n s  of  r a t s  suf fer ing  f rom l y m p h o -  
genous e n c e p h a l o p a t h y  revea led  t h a t  7 days  a f t e r  su rge ry  
severe a l t e r a t i o n s  in  m y e l i n  s t r u c t u r e  b e c a m e  a p p a r e n t .  

I n s t e a d  of g e o m e t r i c a l l y  r egu l a r  concen t r i c  o rgan iza -  
t i o n  of t h e  l amel lae  c o n s t i t u t i n g  t h e  n o r m a l  m y e l i n  
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