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E f f e c t  of  D i n i t r o p h e n o l  a n d  G l u c o s e  o n  A m i n e  

R e l e a s e  f r o m  I s o l a t e d  R a b b i t  B l o o d  P l a t e l e t s  

One of the  results  of anaphylax is  in the  rabb i t  is the  
release of h i s tamine  and 5 -hyd roxy t ryp t amine  (serotonin) 
from pla te le ts  t. A role for a humora l  agen t  in this  process 
has been indica ted  by  results  ~ showing t h a t  fresh rabb i t  
p lasma is requi red  for p la te le t  amine release in in vitro 
an t igen-an t ibody  react ions.  Anaphyla tox in ,  or a h i s tamine  
releasing humora l  fac tor  s imilar  to it, has  been shown to  
arise in r abb i t  ~'z, r a t  4, and guinea-pig 4 p lasma incuba ted  
wi th  immunoprec ip i t a tes  o r  cer ta in  polysaccharides,  and 
has been suggested as the  humora l  med ia to r  of anaphylac-  
told states ~. Previous  work  f rom this  l abora to ry  6 had  
shown t h a t  h i s tamine  release f rom guinea  pig lung in- 
cuba ted  w i t h  agar  anaphy l a tox in  did no t  t ake  place in 
d in i t rophenol  t r ea ted  t issue bu t  occurred normal ly  upon 
addi t ion of glucose to the  incuba t ion  medium,  The  present  
note  indicates  t h a t  a s imilar  resul t  is ob ta ined  when  the  
release of h is tamine ,  as well  as of serotonin,  f rom rabb i t  
platelets  incuba ted  wi th  aga r -ac t iva ted  rabb i t  p l a sma  is 
examined  in the  presence of d in i t rophenol  and glucose. 

Washed  rabb i t  p la tc le ts  were  ob ta ined  f rom hepar in ized 
blood according to the  t echn ique  described by  HtrMI~rIREY 
and JAQuEs 2. R a b b i t  p lasma anaphy la tox in ,  ac t iva ted  in 
the  manne r  described for ra t  p l a sma  v, was centr i fuged to 
r emove  excess agar  and  dia lysed in t he  cold agains t  saIine 
to r emove  glucose or  o the r  metabo l i t es ;  l ike r a t  a n a p h y l a -  
toxin,  i t  was found to  remain  ac t ive  a f te r  dialysis. Amine  
release was induced by  adding  0.25 ml  of ac t iva t ed  p lasma 
to platelets  suspended in ge la t in -Tyrode  med ium 2 f rom 
which ascorbate  and glucose were  o m i t t e d ;  f inal  vo lumes  
were 1.0 ml. Incuba t ions  were pe r fo rmed  a t  37°C for 
15 min ;  where so indicated,  a 15 rain pre- incubat ion  wi th  
d in i t rophenol  (DNP) and /o r  glucose preceded the  addi t ion  
of plasma. Si l icone- t reated glassware and low tempera tu res  
(2-4°C) were used for all p repara t ive  manipula t ions .  The 
exper iments  were t e rmina t ed  by  cooling the  mix tu res  in 
crushed ice and separa t ing  t h e  p la te le ts  by  cent r i fugat ion  
in the  cold;  supe rna tan t s  conta in ing  released amines  were 

• e i ther  assayed i m m e d i a t e l y  or  fol lowing s torage a t  an acid 
pH.  Res idual  h i s tamine  and serotonin  were ex t rac ted  
from the  sed imented  pla te le ts  wi th  ho t  0.1 N HC1. His ta-  
mine was es t ima ted  on the  a t ropin ized  guinea-pig  i leum;  
serotonin was measured  on the  same p repa ra t ion  af te r  
blockade of its sens i t iv i ty  to  h i s tamine  wi th  an  an t ih is ta -  
minic ~. 

The  results  shown in the  Table ,  in which amine  release 
is expressed as percentage of to ta l  p la te le t  h is tamine  and 
serotonin l iberated into  the  supe rna tan t  dur ing incubat ion,  
indicate  t h a t  app rox ima te ly  40% of p la te le t  amines  are 
released by  aga r -anaphy la tox in ;  this  release is no t  affected 
by  glucose. P r e - t r e a t m e n t  of the  pla te le ts  wi th  dini t ro-  
phenol  (DNP),  in a glucose-free medium,  inhibi ted this 
release;  in contras t ,  in the  presence of the  sugar, the effect 
of D N P  was comple te ly  reversed.  These results are com- 
pat ib le  wi th  observat ions  showing tha t  platelets  contain 
t he  normal  cel lular  ingredients  for respi ra tory  and glyco- 
ly t ic  a c t i v i t y  s. In  v iew of the  well known uncoupling effect 
of D N P  on ox ida t ive  phosphoryla t ion ,  gtycolysis is prob-  
ab ly  responsible for the  reac t iva t ing  effect of glucose on 
p la te le t  amine  release in the  D N P - t r e a t e d  sys tem;  this 
process apparen t ly  requires a supply  of endogenous A T P  
and is, in th is  respect ,  s imilar  to  h is tamine  release from 
tissues submi t t ed  to anaphylax is  ~,~ or  the  act ion of com- 
pound  48/80 x°. The  p a t h w a y  by  which cell metabol ism 
condi t ions  amine  release is not  known;  a merocrine secre- 
t o ry  charac te r  has been pos tu la ted  for the  discharge of 
h i s tamine  f rom r a t  cells u ,  and i t  is possible t h a t  such an 
a c t i v i t y  could also lead to amine  release from platelets.  In  
th is  connect ion,  i t  is perhaps  per t inen t  to note  obser- 
va t ions  by  LArtDSCBOTZ 12, indicat ing t h a t  sensitized 
pla te le ts  possess a contract i le  ATP-requ i r ing  sys tem which 
is ac t iva t ed  following con tac t  wi th  specific antigen. 
F u r t h e r  s tudies will be required to  show whether  such a 
sys tem could provide  the  explana t ion  for the  l ink be tween  
cel lular  metabol i sm and the  release of vasoac t ive  amines 
from pla te le t  s torage sites, 

Zusammen]assung. Agar-akt iv ier tes  Kaninchenplasma 
(Anaphyla toxin)  se tz t  in vitro His tamin  und Serotonin aus 
normalen  Kaninchenblu tp l l i t t chen  frei. Dieser Ef fek t  ist 
v o m  Stoffwechsel der  Thrombocy ten  abh~ingig, da  er 
durch Dini t rophenol  g e h e m m t  wird. Bei Anwesenhei t  yon  
Glukose wird die H e m m u n g  aufgehoben.  
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Effect of DNP and glucose on the release of histamine and serotonin 
from isolated rabbit platelets incubated with agar-activatcd rabbit 

plasma 

Incubation conditions Histamine release Serotonin release 
(% 4- s .c . )  (% 4- s.E) 

Controls 67 4- 8 (5) 52 ~ 12 (3) 
Controls+glucose, 4.SmM 61 + 11 (5) 41 4- 6 (4) 
DNP, 0.3mM 34 4- 8 (5) 23 4-13 (4) 
DNP + glucose 80 + 11 (5) 60 4- 2 (4) 
DNP (no plasma) 264- 6 (5) 184- 7 (4) 
DNP + glucose (no plasma) 304- 6 (5) 18 4- 6 (4) 

Figures in parenthesis refer to the number of experiments performed; 
each of these was done with platelets from a different animal but not 
necessarily with plasma from different animals. 
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