
15. 12. 1970 Specialia 1329 

Liberation of Platelet Histamine by the Alkaline Tissue Extract and Oleic Acid 

A l t h o u g h  i t  h a s  been  well  k n o w n  t h a t  c e r t a i n  a lka l ine  
t i ssue  e x t r a c t s  h a v e  an  ab i l i t y  to  cause  release of 5 -hydro-  
x y t r y p t a m i n e  (5-HT) f rom t h e  platelelcs 1-4, cha rac t e r i s t i c  s 
of t h i s  ac t ive  pr inc ip les  h a v e  been  e luc ida ted  on ly  recent ly ,  
exp l a in ing  t h a t  t he  f r ac t ion  of u n s a t u r a t e d  f a t t y  acids 
s e p a r a t e d  f rom the  e x t r a c t s  is respons ib le  for t h e  5 -HT 
re leas ing ac t ion  5-7. This  was  conf i rmed  b y  us ing  oleic or 
l inoleic acid i n s t ead  of t he  ex t rac t s .  The  work  descr ibed  
in t h e  p r e s e n t  p a p e r  ex t ends  t h e  ear l ier  i nves t iga t ions  to  
see w h e t h e r  p l a t e l e t  h i s t a m i n e  can  also be  af fec ted  b y  
these  e x t r a c t s  or oleic acid. 

Experimental. R a b b i t s  (both sexes, 1.8-2.3 kg) were 
b led  t h r o u g h  a p o l y e t h y l e n e  c a n n u l a  f rom t he  ca ro t id  
a r te ry .  Blood was col lected in  'a  s i l iconized f lask con- 
t a i n i n g  1% d i sod ium e thy l ene  d i a m i n e  t e t r a a c e t a t e  in  
0 .9% sod ium chlor ide  in  a v o l u m e  equa l  to  1/10 of t h e  
to ta l .  P la t e l e t s  were i so la ted  as p rev ious ly  descr ibed  5. 

Fo r  p r e p a r a t i o n  of t he  5 -HT re leas ing  c o m p o n e n t s  in  
t h e  t i ssue  ex t rac t s ,  r a b b i t  k i d n e y  was m a i n l y  used. Af te r  
a lka l ine  t r e a t m e n t  1, e x t r a c t i o n  w i t h  70% (v/v) e t h a n o l  
folIowed b y  d r y  ace tone  was ca r r i ed  out .  T h e  f r ac t ion  of 
m o n o -  a n d  di-enoic  acids s epa ra t ed  on  a t h i n  l ayer  chro-  
m a t o g r a p h y  5 was used for  t h e  e x p e r i m e n t a l  ma te r i a l .  
Oleic acid used was a commerc i a l  p roduc t ,  i ts  p u r i t y  
be ing  over  98%.  

107-10 s p la t e l e t s  were suspended  ill a g e l a t i n e - o m i t t e d  
Tu l l i s -Toh ' s  so lu t ion  5 c o n t a i n i n g  t e s t  ma te r i a l s  w h e n  
requi red ,  V o l u m e  oi t he  m i x t u r e  was a d j u s t e d  to  5 ml  a n d  
i n c u b a t e d  ae rob ica l ly  a t  37 ~ for 60 min .  A t  t h e  end  of 
i n c u b a t i o n  per iod,  t he  p la t e l e t s  were  s e p a r a t e d  b y  cent r i -  
fuga t ion  a t  1000g for 30 min ,  a n d  t h e i r  h i s t a m i n e  (and in 
some cases, spe rmid ine)  c o n t e n t  was  m e a s u r e d  f luoro- 
p h o t o m e t r i c a l l y  s. E s t i m a t i o n  of 5 -HT c o n t e n t  was  car r ied  
o u t  as descr ibed  p rev ious ly  s. 

Results. 1. As descr ibed  ear l ier  5, r a b b i t  p la te le t s  los t  
( a p p r o x i m a t e l y  10% of t h e  or ig ina l  con ten t )  5 -HT d u r i n g  
60 ra in  of i n c u b a t i o n  a t  37 ~ b u t  t he  r a t e  of t he  spon t a -  
neous  release of h i s t a m i n e  was h igher ,  r each ing  a n  e x t e n t  
of 2 0 - 3 0 %  in t he  p r e s en t  e x p e r i m e n t a l  condi t ions ,  whi le  
h a r d l y  a n y  loss was  obse rved  a t  0 ~ I n  t he  presence  of 

glucose, however ,  such  a leakage  of h i s t a m i n e  was no t  
p r even ted .  Trace  a m o u n t s  of s p e r m i d i n e  were de t ec t ed  in 
t h e  i n t a c t  p la te le t s .  

2. W h e n  t h e  pla• were i n c u b a t e d  w i t h  t h e  a lka l ine  
t i ssue  ex t rac t s ,  m a r k e d  l i be ra t ion  o f  h i s t a m i n e  in to  t he  
i n c u b a t i o n  m e d i u m  was c lear ly  observed .  As s h o w n  in 
F igure  1, A, t he  a m o u n t  of 0.25 m g  t i ssue  e q u i v a l e n t  
was e n o u g h  to  p roduce  a l m o s t  comple t e  l i be ra t i on  of t h e  
p l a t e l e t  h i s t a m i n e  (upper  ha l f  of t h e  figure).  I n  con t ras t ,  
t h e  p la t e l e t s  b e c a m e  insens i t ive  to  t he  e x t r a c t s  w h e n  
(1 raM)  glucose was s u p p l e m e n t e d  in t h e  i n c u b a t i o n  
med ium.  A m i r r o r  image  can  be  recognized  f r o m  t h e  
f igure in  wh ich  such  h i s t a m i n e  release and  glucose in te r -  
ac t ion  were v e r y  s imi la r  to  t he  case of 5 -HT (lower ha l f  
of t h e  figure). To ta l  r ecove ry  of h i s t a m i n e ,  sum of t he  
a m o u n t  of p l a t e l e t - r e t a i n e d  a n d  -released amine ,  was  
lowered as t he  e x t e n t  of h i s t a m i n e  release proceeded,  and,  
w h e n  re lease  of 90% or more  was a t t a i n e d ,  on ly  80 to  
85% of h i s t a m i n e  could be  recovered.  These  obse rva t i ons  
sugges ted  t h a t  t h e  p l a t e l e t  c y t o p l a s m  a n d / o r  m e m b r a n e  
c o n t a i n e d  an  ac t ive  h i s t a m i n e  m e t a b o l i z i n g  e n z y m e  wh ich  
could b r e a k  down free h i s t a m i n e ,  b u t  n o t  h i s t a m i n e  still  
c o n t a i n e d  in t h e  p l a t e l e t  g ranu les  9, ,0 

3. As a l r eady  repor ted ,  ac t ive  c o m p o n e n t s  in  t h e  
a lka l ine  t i ssue  e x t r a c t s  were iden t i f i ed  to  be  ce r t a i n  
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Effect of various concentrations of the alkaline tissue extracts (A) and oleic acid (B) on the histamine (upper) and 5-HT (lower) content 
of rabbit platelets. Incubations were carried out at 37 ~ for 60 min. Dotted lines indicate the results obtained in the presence of glucose. 
Each point represents an average with S.E. (vertical bars) of 3 to 5 experiments. 10 ~ platelets contained 0.5~0.1 ~g histamine 
and 1.6 =t= 0.2 ~g 5-HT before incubation. 
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u n s a t u r a t e d  f a t t y  acids~-L I n  t h e  p r e s en t  e x p e r i m e n t s  
also t h i s  was  c lear ly  conf i rmed  as s h o w n  in  F igu re  1, B. 
W h e n  oleic acid was s u b s t i t u t e d  for t h e  t i ssue  ex t rac t s ,  
t he  l i be ra t ion  p a t t e r n  of h i s t a m i n e  a n d  5 -HT has  a s t rong  
r e semblance  to  t h a t  of t he  t i ssue  ex t rac t s .  

Discussion. Accord ing  to  t h e  p r e s en t  results ,  c e r t a i n  
u n s a t u r a t e d  f a t t y  acids a f fec t  p l a t e l e t s  to  l ibe ra te  n o t  
on ly  5 -HT h u t  also h i s t amine .  Severa l  c y t o c h e m i c a l  a n d  
e lec t ronmicroscopica l  s tud ies  h a v e  i nd i ca t ed  t h a t  p l a t e l e t  
h i s t a m i n e  is c o n t a i n e d  in  b o u n d  s t a t e  in  t h e i r  s torage  
g ranu les  as 5 -HT 9-i3. F u r t h e r ,  ou r  e l ec t ronmicroscop ica l  
obse rva t i ons  h a v e  d e m o n s t r a t e d  t yp i ca l  d e g r a n u l a t i o n  of 
r a b b i t  p l a t e l e t s  a f t e r  i n c u b a t i o n  w i t h  t h e  a lka l ine  t i ssue  
e x t r a c t s  (to be  pub l i shed) .  I t  is h i g h l y  p robab le ,  therefore ,  
t h a t  c e r t a i n  u n s a t u r a t e d  f a t t y  acids f i rs t  a f fec t  amine -  
c o n t a i n i n g  granules  in  p la t e l e t s  wh ich  in t u r n  cause  release 
of 5 -HT a n d  h i s t a m i n e  f rom t h e  p la te le ts .  S imi la r  obser-  
va t i ons  h a v e  a l r eady  been  m a d e  in t h i s  l a b o r a t o r y  on  t h e  
nuc lea t ed  t h r o m b o c y t e s  ~4-~6 

Zusammen[assung. D u r c h  I n - v i t r o - I n k u b a t i o n  m i t  a lka-  
l i schen G e w e b s e x t r a k t e n  oder  m i t  Oleinsi iure wurde  Hi s t a -  
ra in  aus  den  B l u t p l X t t c h e n  v o n  K a n i n c h e n  freigesetzt .  
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Antagonism of Barbiturate Depression of Spinal 

I t  is genera l ly  be l ieved  t h a t  t he  synapse  is t he  m a j o r  
si te  of ac t ion  of b a r b i t u r a t e s  a t  all levels of t he  neurax is .  
I n  t h e  sp ina l  cord, b a r b i t u r a t e s  depress  t r a n s m i s s i o n  
across b o t h  m o n o s y n a p t i c  a n d  p o l y s y n a p t i c  ref lex arcs 1. 
R e c e n t  neurophys io log ica l  i nves t iga t ions  h a v e  p r o b e d  
in to  t h e  possible  m e c h a n i s m  of th i s  synap t i c  depression.  
LOYNING et  al. 2 h a v e  obse rved  a decrease  in p o t e n t i a l s  
wh ich  r ep re sen t  a c t i v i t y  in  sp ina l  a f fe ren t  n e r v e  t e r m i n a l s  
a f te r  b a r b i t u r a t e  adm i n i s t r a t i on ,  whi le  t h e  f i r ing  t h r e sho ld  
of t h e  m o t o n e u r o n  r e m a i n e d  cons t an t .  T h e y  p o s t u l a t e d  
t h a t  b a r b i t u r a t e s  ac t  m a i n l y  on  these  t e r m i n a l s  r esu l t ing  
in decreased  t r a n s m i t t e r  re lease and  lead ing  to r e d u c t i o n  
of synaptic po ten t i a l s .  Subsequen t ly ,  WI~AKLY ~ showed 
t h a t  a n  in te r fe rence  w i t h  t he  m e c h a n i s m  respons ib le  for  
t r a n s m K t e r  release could accoun t  en t i r e ly  for t h e  ba rb i -  
t u r a t e - i n d u c e d  depress ion  of t r a n s m i s s i o n  ,in t he  sp ina l  
m o n o s y n a p t i c  p a t h w a y .  

R e c e n t  work  on  c o n v u l s a n t  pheno l s  4 ha s  d e m o n s t r a t e d  
t he  ab i l i ty  of these  c o m p o u n d s  to  fac i l i t a te  cen t r a l  synap t i c  
t r a n s m i s s i o n  and  p roduce  sp ina l  ac t ions  oppos i te  to  those  
r epo r t ed  for b a r b i t u r a t e s .  T he  obse rved  fac i l i t a t ion  
induced  b y  phenol ic  subs t ances  was p o s t u l a t e d  to  resu l t  
m a i n l y  f rom increased  t r a n s m i t t e r  release b y  a f fe ren t  
p r e s y n a p t i c  t e r m i n a l s  a f te r  ne rve  s t imu la t i on .  Pheno l i c  
subs t ances  m a y  the re fo re  be  expec ted  to  a n t a g o n i z e  t he  
effects  of b a r b i t u r a t e s  on  s y n a p t i c  t r ansmis s ion .  

Cats (2.5-4.2 kg) were anesthetized with ether, then 
sp ina l ized  b y  a sec t ion  a t  t h e  a t l an to -occ ip i t a l  j unc t ion .  
E t h e r  anes thes i a  was  t e r m i n a t e d  and  ar t i f ic ia l  r e sp i r a t ion  
i n s t i t u t e d  a n d  m a i n t a i n e d  d u r i n g  t he  expe r i m en t .  Caro t id  
ar te r ies  were l igated.  T he  l u m b o s a c r a l  cord  was exposed  
b y  l aminec tomy ,  t h e  d u r a  sect ioned,  and  a l l  ne rve  roots  
f rom L 6 to  S s were severed  e x t r a d u r a l l y  on  one side. On 
t h e  o the r  side, Ls, S 2 and  Ss ne rve  roots  were  cut ,  a long  
w i t h  t h e  v e n t r a l  roots  of L 6, L~ a n d  $1. T he  sp ina l  cord 
was b a t h e d  in  m ine r a l  oil a t  a c o n s t a n t  t e m p e r a t u r e  of 
37 ~ B o d y  t e m p e r a t u r e  was also m a i n t a i n e d  close to 37 ~ 

Squa re  wave  s t imul i  of 0.1 msec  d u r a t i o n  m a x i m a l  for  
g roup  I f ibers  were appl ied  to  the  h a m s t r i n g  n e r v e  a n d  
t h e  evoked  p o t e n t i a l s m e a s u r e d  f rom v e n t r a l  L~. S t i m u -  
l a t i n g  e lec t rodes  were also p laced  on  the sura l  nerve ,  whi le  
all the other leg nerves were cut. Exposed nerves were 

Transmiss ion  by Catechol 

covered  w i t h  w a r m  m i n e r a l  oil. A f i l amen t  f rom dorsa l  
L 6 was  used to record  t h e  dorsa l  roo t  reflex. Occas iona l ly  
t he  cu t  L 7 d o r s a l  roo t  was  s t i m u l a t e d  s u p r a m a x i m a l l y  
a n d  t he  evoked  d ischarge  recorded  f rom L 7 v e n t r a l  root .  
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Typical experiment showing the antagonism of barbiturate-induced 
depression of the spinal monosynaptie response by eatechol. The 
hamstring nerve was stimulated and the evoked ventral root dis- 
charge was recorded from the ipsilateral L~ ventral root. Drugs were 
administered i.v. 
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