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Histamine Release and Mast Cell Degranulation 

A l t h o u g h  t h e  d e p e n d e n c e  on  ene rgy  m e t a b o l i s m  of 
t h e  h i s t a m i n e  re leas ing  process  ha s  been  d e m o n s t r a t e d  1-4, 
t h e  b iochemica l  n a t u r e  of t h i s  even t ,  as  well  as  of t h e  
r e l a t ed  e x t r u s i o n  of g ranules  f rom m a s t  cells r e m a i n s  
u n k n o w n .  The  p r e s e n t  no te  r epo r t s  on  a n  u n e x p e c t e d  
h i s t a m i n e  re leas ing  a n d  m a s t  cell d e g r a n u l a t i n g  effect  
of 2 -4  d i n i t r o p h e n o l  (DNP),  wh ich  could yie ld  f u r t h e r  
i n s igh t  i n to  t h e  p r o b l e m  of m a s t  cell a m i n e  release.  

F r a g m e n t s  of r a t  m e s e n t e r y  or  d i a p h r a g m  k e p t  a t  
low t e m p e r a t u r e  f rom t he  m o m e n t  of t h e i r  r e m o v a l  f rom 
the  an imal ,  were i n c u b a t e d  w i t h  D N P  a t  37 ~ in 0 . 0 1 M  
p h o s p h a t e  buffer ,  pI-t 7.4 c o n t a i n i n g  (in meq/1) : Na,  143 ; 
K,  5.6; Ca, 3.0; Mg, 2.8; C1, 154. Af te r  i n c u b a t i o n ,  t he  
t i ssues  were  r e n m v e d  a n d  p r e p a r e d  for microscopic  
e x a m i n a t i o n  of m a s t  cells or b ioas say  of re leased h i s t a m i n e  
as p rev ious ly  described*.  O x y g e n  c o n s u m p t i o n  was  
m e a s u r e d  in a W a r b u r g  appa ra tus* .  

Mas t  cell a l t e r a t i ons  induced  b y  D N P  were of a localized 
c h a r a c t e r  qu i t e  s imi la r  to  those  obse rved  in r a t  m e s e n t e r y  
t r e a t e d  w i t h  ca t echo lan l ines  5. F igure  1 shows t he  effect  
of concen t r a t i on ,  t ime,  t e m p e r a t u r e  of p r e i n c u b a t i o n  
a n d  glucose on  t h e  p e r c e n t a g e  of r a t  m e s e n t e r y  m a s t  
ceils showing  ev idence  of d e g r a n u l a t i o n  a f t e r  c o n t a c t  
w i t h  D N P .  3 • 10 -SM D N P  was ineffec t ive  a f t e r  20 m i n  
i n c u b a t i o n ;  a t en- fo ld  h igher  c o n c e n t r a t i o n  b r o u g h t  a b o u t  
morpho log ica l  changes  in a s t a t i s t i ca l ly  s ign i f ican t  n u m b e r  
of m a s t  cells w i t h i n  1 m i n  (p < 0.05, S t u d e n t ' s  t - tes t  
on  pa i red  samples) .  This  effect  was  n o t  s ign i f i can t ly  
increased  in t i ssue  i n c u b a t e d  for 20 m i n  w i t h  D N P .  
P r e i n c u b a t i o n  of t h e  t i ssue  for  20 m i n  a t  37 ~ p r e v e n t e d  
t h e  ac t ion  of D N P ;  th i s  i n h i b i t i o n  was n o t  obse rved  in 
m e s e n t e r y  k e p t  a t  0 ~ for  t h e  same  t ime.  0 .1% glucose, 
a d d e d  t o g e t h e r  w i t h  t h e  phenol ,  i n h i b i t e d  m a s t  cell 
deg ranu la t ion .  

F igure  2 shows t h a t  3 • 1 0 - 4 M  D N P  caused  a s t a t i s t i -  
cal ly s ign i f ican t  re lease of h i s t a m i n e  f rom t he  i so la ted  
d i a p h r a g m  of t he  ra t .  This  effect  was  also i n h i b i t e d  in 
t i ssue  p r e i n c u b a t e d  for  20 rnin a t  37 ~ or  t r e a t e d  w i t h  
0 .1% glucose. 

T h e  cha rac t e r i s t i c  s t i m u l a t i o n  of oxygen  c o n s u m p t i o n  
in t i ssue  exposed to  D N P ,  is a ref lec t ion of t h e  u n c o u p l i n g  
of m i t o c h o n d r i a l  o x y d a t i v e  p h o s p h o r y l a t i o n .  T h e  h i s t a -  
mine- re leas ing  a n d  m a s t  cell d e g r a n u l a t i n g  ac t ion  of 
D N P  does no t  seem to be  d i rec t ly  assoc ia ted  w i t h  t h e  
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Fig. 1. Effect of 2-4 dinitrophenol (DNP) on rat isolated mesentery 
mast cell degranulation. Incubations were run for 20 min except 
where otherwise indicated. Preincubation time, 20 min; glucose, 
0.1%. All values are averages of 4-8 experiments. 

Induced by 2-4 Dinitrophenol  in Rat Tissues  

s t i m u l a t i o n  of cell r esp i ra t ion .  As s h o w n  in F igure  3, 
m a x i m a l  e n h a n c e m e n t  of t h e  oxygen  c o n s u m p t i o n  of 
t he  r a t  i so la ted  d i a p h r a g m  could be  p r o d u c e d  b y  3 • 10-s M 
D N P ,  a c o n c e n t r a t i o n  w h i c h  fails to  p roduce  m a s t  cell 
d e g r a n u l a t i o n  or h i s t a m i n e  release.  

I t  is genera l ly  a d m i t t e d  t h a t  D N P  does no t  i n h i b i t  
A T P  syn thes i s  b y  cel lular  processes  l ike glycolysis,  w h i c h  
are  no t  d i r ec t ly  l inked  to  t h e  m i t o c h o n d r i a l  e lec t ron  
t r a n s p o r t  chain .  W h e n  a d d e d  to t he  i so la ted  r a t  dia-  
p h r a g m ,  D N P  ac tua l l y  causes  i n t ense  glycogen deple-  
t i on  s, sugges t ive  of e n h a n c e d  glycolysis  lead ing  to  
t r a n s i e n t l y  increased  levels of n o n - m i t o e h o n d r i a l l y  
o r ig ina t ed  A T P .  Since a h i s t a m i n e  re leas ing  ac t ion  of 
A T P  has  been  demons t r a t ed~ ,  i t  is conce ivab le  t h a t  a 
s u d d e n  s t i m u l a t i o n  of g lycolyt ic  syn thes i s  of A T P  could  
lead to  t he  m a s t  cell d e g r a n u l a t i o n  a n d  h i s t a m i n e  release 
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Fig. 2. Effect of 2-4 dinitrophenol (DNP) on histamine release from 
rat isolated diaphragm. Experimental details were as indicated for 
Figure 1. 
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Fig. 3. Effect of 2-4 dinitrophenol on the oxygen consumption of 
the rat isolated diaphragm. Values are averages of 3 experiments. 
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observed  in D N P - t r e a t e d  ra t  t issues. These processes 
were inhib i ted  by  glucose. R a t  mas t  cells seem to be 
capable  of considerable  aerobic glycolyt ic  act ivi tyS:  b y  
placing a h e a v y  d e m a n d  on A T P  required for i ts  t r a n s p o r t  
in to  t he  cell, exogenous  glucose could p r e v e n t  ATP,  
resul t ing f rom D N P - s t i m u l a t e d  processes, f rom reaching 
effect ive concen t r a t ion  levels a t  selected m a s t  cell si tes 
i m p o r t a n t  for granule ex t rus ion  and  h i s t amine  release. 

Resumen.  E1 2-4-dinitrofenol  es capaz  de produci r  
degranulac i6n r~pida aunque  parcial  de mas toc i tos  y libe- 
raci6n de h i s t a m i n a  de los te j idos  de la r a t a  in vitro.  
Es tos  efectos so lamente  pueden  ser demos t r ados  en 
te j idos  man ten idos  a ba ja  t e m p e r a t u r a  an tes  del t r a t a -  

mien to ;  son inhibidos  por  glucosa. La  es t imulacidn del 
consumo de oxigeno no parece  ser la causa de los efectos 
del dini trofenol .  
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Pyruvate  Kinase Act iv i ty  in Brain,  Liver and B r o w n  Adipose  T i s sue  and the Effect of Cort i sone  in 
Suckl ing  Rats  

P y r u v a t e  kinase (E.C. 2.7.1.40) is one of the  ra te  
l imi t ing enzymes  of glycolysis and  hence  i t  is p robab le  
t h a t  changes  in its ac t iv i ty  reflect  changes  in t he  forma-  
t ion of acetyl  CoA f rom dif ferent  precursors .  In  the  r a t  
l iver ac t iv i ty  decreases a t  b i r th  and increases again when  
the  high fa t  mi lk  die t  is replaced by  the  solid high carbo- 
hyd ra t e  l abora to ry  d ie t  1,2. In  b rown adipose t issue pos t -  
na ta l  changes  are jus t  the  opposi te  to  those  found  in the  
liver 1 and it is hence diff icult  to correlate  changes  found 
in this  t issue wi th  changes  in the  compos i t ion  of the  diet.  
I t  was therefore  of in te res t  to examine  d e v e l o p m e n t  of 
P K  ac t iv i ty  in o ther  t issues and to ascer ta in  the  effect  
of cort isone admin is t ra t ion ,  which in general  speeds up 
deve lopmen t  of the  adul t  enzyme p a t t e r n  3 and also 
inhibi ts  P K  ac t iv i ty  in the  liver of adu l t  rats.  

Ra t s  aged 7 days  were in jec ted  i.m. wi th  5 rag/100 g 
body  weight  cor t isone (SPOFA) for 3 days  and  were 
sacrificed on the  t e n t h  day  of life. P y r u v a t e  kinase ac t iv i ty  
was de t e rmined  as descr ibed previously  ~. 

I t  is appa ren t  f rom the  Table t h a t  the  ac t iv i ty  of 
this  enzyme in b o t h  bra in  and muscle changes  in a way  
similar to t h a t  found  in liver. Ac t iv i ty  falls a t  bir th ,  is 
low dur ing the  suckling per iod and increases again af ter  
weaning.  If  a h igh fa t  d ie t  is fed f rom the  t ime of weaning  
(day 14) ac t iv i ty  in the  liver remains  decreased while it  
is e levated in b rown  fat,  b u t  t h a t  in the  bra in  is no t  
affected.  Fo r  liver th is  has  been  repor ted  2. 

Admin i s t r a t ion  of cor t isone has an equivocal  effect  on 
bra in  p y r u v a t e  kinase, decreases ac t iv i ty  in t he  l iver and  

increases i t  in b rown adipose t issue (Table). Adrenalec-  
t o m y  on day  14 pos tna t a l ly  has  no effect  on enzyme  
ac t iv i ty  4 days  la ter  in any  of t he  t issues examined .  

These results  indica te  t h a t  e i ther  cor t isone does no t  
d i rec t ly  affect  t he  metabol ic  p a t t e r n s  of all t he  t issues 
examined  or else t h a t  p y r u v a t e  kinase ac t iv i ty  in the  
d i f ferent  organs is r ep resen ted  by  d i f ferent  enzymes  
(isozymes have  been demons t ra ted4) .  We incline t owards  
the  f i rs t  a l te rna t ive  for the  following reasons:  Gluco- 
neogenesis  is a ccen tua t ed  in the  suckling per iod 5 and  
af ter  cort isone adminis t ra t ion% This  is the  case in t he  
liver and appa ren t l y  cor t isone given to  suckling ra t s  
fu r ther  accen tua tes  th is  process in th is  organ. Obviously  
th is  resul ts  in increased glucose fo rma t ion  which  in t u rn  
could s t imula te  glycolysis in b rown adipose tissue. I t  
can, of course, be  argued t h a t  a s imilar  change  should 
occur in the  brain.  W h y  this  is no t  so is no t  clear, par-  
t icular ly  since cor t isone is k n o w n  to decrease the  ra te  
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Pyruvate kinase activity in muscle (gastrocnemius), brain (cortex), brown adipose tissue and liver of developing rats ([zmoles/mg protein 
per min j :  S.E.) 

Organ Fetus 1 day 10 days 30 days 

0 cortisone ND �9 HFb 

Muscle 15 4- 0.5 9 j_ 0.5 15 • 0.8 15 ~: 0.7 30 4- 1.5 
Brain 12 • 1.1 4 ~- 0.3 4.5 ~: 0.4 4 =[: 0.7 11 4- 0.8 10.5 :t: 1.1 
Brown fat 11.5 -4- 0.6 16.4 :k 0.7 3.4 i 0.03 5.7 :t: 0.4 
Liver 3.6:3= 0.2 2.3 i 0.1 4.2 :k 0.12 3.0 4- 0.1 

a ND, normal pellet diet. b HF, high fat diet (60% margarine, 30% casein, no carbohydrate) fed from day 14. 


