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syn thes i s  of p ro s t ag l and i n s  9 also abo l i sh  t he  ca r r ageen in  
h y p e r t h e r m i a ,  while  hydroco r t i sone  is i nac t i ve  in b o t h  
respects .  I t  has  been  r epo r t ed  t h a t  p r o s t a g l a n d i n  E 2 
increases  body  t e m p e r a t u r e  in r a t s  w h e n  i t  is a d m i n i s t e r e d  
in to  l a te ra l  ce rebra l  ven t r ic les  10, b u t  when  i t  is in jec ted  
i.p., a dose -dependen t  decrease  of b o d y  t e m p e r a t u r e  
occurs. Therefore,  if p r o s t a g l a n d i n s  p l ay  a n y  role in  t he  
ca r rageen in  h y p e r t h e r m i a ,  an  a d d i t i o n a l  e x p l a n a t i o n  is 
needed  excep t  for local gene ra t ion  of p ros t ag land ins .  I n  
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E~g. 3. Carrageenin paw edema (--) and carrageenin hyperthermia 
(---) induced by native earrageenin (0) or by heated earrageenin (�9 
injected at a dose of i mg s.p. Each point represents the mean of 16 
experiments J= S.E.M. except for the group ( 0 - - - 0 )  consisting of 
100 rats. 

u n p u b l i s h e d  e x p e r i m e n t s  we h a v e  found  t h a t  h e a l t h y  
ra t s  in j ec ted  i.v. w i t h  the  e x u d a t e  (0.1 ml) f rom t h e  
ca r rageen in  foot  e d e m a  i m m e d i a t e l y  develop a pro-  
nounced  h y p e r t h e r m i a .  A search  for a h y p e r t h e r m i c  
pr inc ip le  in  t he  ca r rageen in  e x u d a t e  seems to  be  p romis -  
ing. 

W e  propose  to use t he  ca r r ageen in - induced  h y p e r t h e r -  
m i a  for screening of a n t i p y r e t i c  p roper t i e s  of p o t e n t i a l  
aspi r in- l ike  drugs.  Car rageen in  produces  in  r a t s  all 3 
m e a s u r a b l e  defens ive  r eac t ions :  i n f l a m m a t i o n ,  pa in  a n d  
pyresis .  All  3 reac t ions  are abo l i shed  b y  an t i -de fens ive  11 
aspir in- l ike  drugs,  wh ich  i n h i b i t  p r o s t a g l a n d i n  b iosyn-  
thes i s  9. 

Zusammen/assung. Nachweis ,  dass  fiber s u b p l a n t a r e  
I n j e k t i o n e n  yon  Car rageen in  e i n e  a l lgemeine  H y p e r -  
t h e r m i e  bei  t~a t t en  zu e r h a l t e n  is t  u n d  die py re t i s che  Wir -  
k u n g  des Car rageen ins  d u r c h  n ich t - s t e ro id i sche  An t i -  
ph log i s t i ca  g e h e m m t  werden  kann .  
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5 - H y d r o x y t r y p t a m i n e  in the Blood Platelets  of Cirrhotic  and Hypertens ive  Patients  

There  is ev idence  of d i s t u r b e d  m e t a b o l i s m  and  s torage  
of m o n o a m i n e s  in t he  c i r rhosis  of t he  l iver  1, as well as in  
va r ious  e x p e r i m e n t a l  a n d  h u m a n  h y p e r t e n s i v e  diseases 2. 
The  b i n d i n g  a n d  u p t a k e  of 5 - h y d r o x y t r y p t a m i n e  (5HT) 
b y  b lood  p la te le t s  is s imi la r  to  t h a t  of o the r  m o n o a m i n e  
s to r ing  cells3, 4. Therefore  the  b lood  p la te le t s  shou ld  
ref lect  t he  changes  occurr ing  in t h e  mort �9 s to r ing  
cells of a diseased organism.  This  p a p e r  r e p o r t s  t he  
c o n c e n t r a t i o n  a n d  u p t a k e  of 5H T  b y  t he  p la te le t s  of 
p a t i e n t s  w i t h  c i r rhosis  of t h e  l iver  as well as t h a t  of 
p a t i e n t s  w i t h  essent ia!  hype r t ens ion .  

Cir rhot ic  p a t i e n t s  all h a d  typ ica l  signs and  a b n o r m a l  
l iver  f unc t i on  tests .  The  p a t i e n t s  w i t h  u n t r e a t e d  essent ia l  
h y p e r t e n s i o n  were d iv ided  in to  2 subgroups  (Table).  All  

h y p e r t e n s i v e  p a t i e n t s  h a d  n o r m a l  l iver-  a n d  rena l  func-  
t ions .  H e a l t h y  vo lun t ee r s  served  as controls .  

A b o u t  30 ml  of b lood  was d r a w n  f rom the  a n t e c u b i t a l  
ve in  w i t h  a s i l iconized needle  in to  po lyp ropy lene  t ubes  
and  mixed  i m m e d i a t e l y  w i t h  1/1 o v o l m n e  of 3 .8% sod ium 
ci t ra te .  P l a t e l e t - r i ch  p l a s m a  was s epa ra t ed  b y  cen t r i fuga-  
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Endogenous platelet 5HT content, and platelet count in controI, cirrhotic and hypertensive subjects 

Group (number of subjects) Platelet 5HTeontent Platelet count 

(nmo111011 platelets=h S.E.) (per ml • l0 s • S.E.) 

Control (4~', 49) 300 • 45 3.4 q- 0.6 
Cirrhotic (6c~, 1~)) 129 • 22~ 2.2 Jc 0.5 
Hypertensive Subgroup A (26*, 3~) 346 :i: 83 3.9 i 0.2 
Hypertensive Subgroup t3 (ld', 4~) 231 • 51 4.1 -4- 1.1 

Subgroup A, diastolic blood pressure between 100-109 mmHg; subgroup 13, diastolie blood pressure between 110-150 mmHg. 
Compared to control p < 0.01. 
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t ion and incubated  for 20 rain at  37~ wi th  5-hydroxy- 
t ryp tamine-3H (G) creat inine sulphate,  specific ac t iv i ty  
0.5 Ci /mmol  (The Radiochemica l  Centre, Amersham) 
mixed  wi th  5HT creat inine sulphate  (Fluka AG, Buchs). 
Af ter  incubat ion,  the  platelets  were separa ted  f rom 
plasma and the  p la te le t  pellets were solubilized. The 
rad ioac t iv i ty  was counted in BRAY'S solut ion 5 in a l iquid 
scint i l lat ion counter  (Decem N T L  314, Wal lac  Oy, Turku).  
The original 5HT con ten t  of the  pla te le ts  was determined 
spectrophotof luorimetr ical ly6.  Pla te le ts  were counted  in a 
phase contras t  microscope. 

As shown in the Table,  the  p la te le t  count  in the  
ptatelet - r ich p lasma of c i r rhot ic  pa t ien ts  was lower than  
tha t  in the  p lasma of the  o ther  groups, ref lect ing the 
th rombocytopen ia  known to occur in c i r rhot ic  pa t ien ts  L 
The endogenous p la te le t  5 t l T  conten t  of pa t ien ts  wi th  
cirrhosis was lower than  the conten t  of 5HT in the  platelets  
of control  subjects.  

The up take  of 5HT into platelets  of control  and 
hyper tens ive  pa t ien ts  increased l inearly when the  con- 
cent ra t ion  of 5HT in the  incubat ion  med ium was increased 
f rom 0.5 to 4 nmol /ml  (Figure). These regression curves 
did not  differ s ta t is t ical ly  s ignif icant ly  f rom each other.  
However ,  the  platelets  of hyper tens ive  pa t ien ts  took up 
5HT less t han  the pla te le ts  of control  subjects  at every  
5HT concent ra t ion  studied. Fur thermore ,  the  pla te le ts  of 
subgroup B hyper tens ive  pa t ien ts  took  up 5HT less 
t han  the  pla te le ts  of subgroup A hyper tens ive  pat ients .  
At  4 nmol /ml  of 5HT the uptake  of 5HT into the  platelets  
of control  subjects was 410 • 60 nmol/10 n platelets  
(mean • S.E.), into the  pla te le ts  of subgroup A hyper-  
tens ive  pa t ien ts  300 • 50 nmoI, and into the  platelets  of 
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The uptake of 5HT in the blood platelets of control (�9 �9 hyper- 
tensive subgroup B ([] --- D), and cirrhotic (A . . . . . . . . .  A) subjects. 
1 ml samples of platelet-rich plasma were incubated for 20 rain with 
0.5-8 nmol/ml of 5HT. Vertical bars indicate standard errors. 
Compared to control group * p < 0.05; ** p < 0.01; *** p < 0.001. 

subgroup B hyper tens ive  pa t ien ts  260 • 40 nmol,  
respect ively.  At  8 nmol /ml  of 5HT the  platelets  of 
subgroup 13 hyper tens ive  subjects  took up 5HT 37% less 
than  the  control  platelets  (p < 0.05). 

The platelets  of cirrhot ic  pat ients  took up 5HT 
dis t inc t ly  less t han  the platelets  of control  or hyper tens ive  
pat ients .  At  8 nmol /ml  of 5HT the  uptake  (180 • 40 
nmol/109 platelets) into the pla te le ts  of cirrhotic pat ients  
was less than half of the uptake (400 • 60 nmol/10 n 
platelets) into the platelets of the controls (p < 0.01). 
Moreover, the uptake of 5HT into the platelets of 
cirrhotic patients differed from that into the platelets of 
subgroup ]3 hypertensive subjects at 4 nmol/ml of 5HT 
(p < 0 0 2 )  

These results demons t ra te  tha t  the  conten t  and uptake  
of 5HT into platelets  of cirrhotic pat ients  are clearly 
lower than  those of control  or hyper tens ive  subjects.  
Moreover,  the up take  of 5HT into the  platelets  of hyper-  
tensive pat ients  is s l ight ly less than  into the control  
platelets  and there  is impl ica t ion  tha t  the  decrease in the  
up take  of 5HT into platelets  is correlated to the  increase 
of blood pressure. In  addit ion,  the  p lasma noradrenal ine 
levels have  been shown to be increased in essential  
hyper tens ion 8. Both  the increased p lasma noradrenal ine  
concent ra t ion  and the decreased 5HT up take  into platelets  
could be associated wi th  decreased up take  and/or  s torage 
capaci ty  for monoamines  in hyper tens ive  subjects.  The  
decreased content  and up take  of 5HT in pla te le ts  of 
cirrhotic pa t ien ts  could reflect  defect ive binding of 5HT 
in cirrhosis. Hepa t i c  up take  of 5HT is impaired in 
cirrhot ic  ra t sL Defect ive  binding of 5HT to tissues has 
been suggested to occur in c i r rhot ic  pat ients" ,  who have  
lower blood 5HT concent ra t ion  t h a n  control  pa t ien ts  1% 

If the  storage and up take  of 5HT by  blood pla te le ts  
reflect  these funct ions in other  monoamine  storing ceils, 
the  present  findings wi th  human  platelets  suggest a more 
generalized dis turbance of these funct ions in hyper tens ive  
and cirrhot ic  pa t ien ts  11. 

Zusammenfassung. Die Konzen t ra t ion  und Aufnahme  
von 5HT in die Th rombozy t en  bei  Pa t i en ten  mi t  Leber-  
zirrhose waren signif ikant  niedriger als bei Kontrol len.  
Die Aufnahme yon 5HT in die T h r o m b o z y t e n  bei hyper-  
tens iven  Pa t i en ten  war  eine Tendenz  ldeiner als bei 
Normotens iven ,  obgleich die endogenen Konzen t ra t ionen  
von 5HT bei beiden Gruppen ~hnlich waren. 
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