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Fig. 2. Isolated 5-hydroxytryptamine organelles of rabbit platelets incubated for 30 rain in modified tyrode solution. (a) with 2.2 m M  
CaC12, (b) without CaCI 2. x 28,000. 

p ro tec ted  f rom the  ac t ion  of this  ca t ion  wi th in  the  cell. I t  
is also possible t h a t  ca lc ium added to  the  incuba t ion  
m e d i u m  canno t  pene t r a t e  in r e l evan t  a m o u n t s  to the  
organelles of the  in tac t  platelets .  T h r o m b i n  does no t  seem 
to  decrease the  5HT and A T P  con ten t  of the  in tac t  
p la te le ts  by  a direct  act ion on the  5HT organelles.  I t  
might ,  however ,  ac t  th rough  s t ruc tura l  changes of the  
p la te le t  m e m b r a n e  which  would  pe rmi t  a con tac t  be tween  
the  organelles and free calcium. Thus,  if p la te le ts  agglut i -  
na t e  as especial ly in t he  presence  of t h r o m b i n  plus 
ca lc ium 6, the  organelles are possibly d isconnected  or  ex-  
pelled in to to  f rom the  cell, b u t  subsequent  con tac t  wi th  
calc ium (e.g. of the  p lasma or the  platelets)  migh t  lead 
or  con t r ibu te  to the i r  a l t e ra t ion  and  to the  l ibera t ion of 
5HT and  ATP.  The  presence of rare ex t race l lu la r  5HT 
organelles  has  indeed been demons t r a t ed  in fresh experi-  
m e n t a l  p la te le t  clots in v ivo  is. 

Zusammen[assung. In  isolierten 5 - H y d r o x y t r y p t a m i n -  
(5HT)-Organel len aus BlutplAt tchen von  Kaninchen,  im 

Gegensa tz  zu in t ak ten  P1/ittchen, bewi rk t  T h r o m b i n  keine 
wesent l iche Fre i se tzung  yon 5 H T  und Adenos in-Tr i -  
phospha t  (ATP).  Andersei ts  erzeugen ger inge Konzen-  
t ra t ionen  yon Ka lz ium s tarke  Verminde rung  yon 5HT 
und A T P  in den Organellen,  h ingegen nicht  in i n t ak ten  
P1/ittchen. Nach  e lek t ronenmikroskopischen  Befunden  
ve ru r sach t  Ka lz ium hochgradige  morphologische  Ver- 
/ inderungen der  isolierten 5HT-Organel len .  

A. PLETSCHER, M.  DA PRADA 
and J. P. TRANZER 

Forschungsabteilung der F. Hoffmann-La Roche 6, Co. AG, 
Basel (Switzerland), 3 September 1968. 

ta A. R. BAUMGARTNER, J. P. TRANZVR and A. STUDER, Thromb. 
Diath. haemorrh.  18, 592 (1967). 

D e t e r m i n a t i o n  of P l a s m a  V o l u m e  in the Mouse  wi th  Screened Iodine-Label led  Prote ins  

A blood sample  col lected a few minu tes  af ter  an  i.v. 
in jec t ion  of a labelled pro te in  is ut i l ized to ca lcula te  t he  
p lasma v o l u m e  (PV) f rom the  isotopic di lut ion.  Ev iden t ly ,  
th is  de t e rmina t ion  depends  upon  2 factors.  One  is the  
type  of prote in  used, e.g. a lbumin,  t ransferr in ,  T-globu- 
lins, etc. wi th  thei r  var ious  d is t r ibut ion  be tween  vascular  
and ex t ravascu la r  spaces. The  second is the  t ime  be tween  
inject ion and col lect ion of the  blood which differs f rom 

30 sec to 15 rain for the  ra t  1-3. In  this manner ,  diffusion 
f rom the  blood vessels will  occur  more  or less rapidly,  
depend ing  upon the  molecular  we igh t  and the  t i m e  
elapsed. 

A th i rd  factor  of ten no t  t aken  into account ,  m a y  how- 
ever  p lay  an i m p o r t a n t  role, i.e. the  degree of dena tu ra -  
t ion of the  protein.  As poin ted  ou t  by REEVE 4, REEVE 
a n d  FRANCKS ~, DEWEY e and others,  dena tu red  proteins  
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Comparison of plasma volumes obtained with different labelled proteins, screened or unscreened 
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Screening Protein" Iodine % No. Time of blood Plasma vol. 
time (h) isotope free iodine of mice collection ml]100 g 

after body weight 
injection (rain) 

Means and 
standard deviation 

0 MSA 125 - 14 2 
0 MSA 131 3.2 20 4 
0 HSA 131 2.8 4 3 
0 HSA 131 4.2 4 4 
0 HSA 131 0.7 9 3 

24 MSA 125 - 16 2 
29 MSA 125 3.0 24 2 
40 MSA 131 - 30 2 
40 MSA 131 2.8 12 3 
40 MSA 131 - 16 4 

24 BF 131 1.5 16 2 
40 BF 125 2.6 12 3 
40 BF 131 1.2 56 1-9 

Significance of 

4.04 } 
4.27 
3.10 
4.84 
3.84 

3.15 
3.46 
3.47 
3.30 
3.71 

3.18 
2.87 
2.88 

the difference : 

4.018 
(0.635) 

3.252 } 
(0.272) 

} 
P < 0.05 

3.418 
(0.209) 

2.976 
(0.176) 

P < 0.05 

MSA, mouse seralbumine; HSA, human seralbumine; BF, bovine fibrinogen. 
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Plasma vol. (ml/100 g body weight) at different time intervals after 
injection of I t~z labelled fibrinogen screened in vivo for 40 h. Each 
point represents the mean of 6-7 mice. 

will be  f ixed in t he  re t i cu loendothe l ia l  sy s t em (RES)  and  
th is  will yield excessive values  for the  PV.  

Af te r  var ious  a t t e m p t s  to  de t e rmine  P V  in the  mouse  
wi th  d i f fe ren t  p r e p a r a t i o n s  of a lbumin,  we have  ut i l ized 
bovine  f ibr inogen since it is commerc ia l ly  avai lable  and  
remains  essent ia l ly  in t he  blood vesselsL 

H u m a n  a lbumin  (Cutter  Labora tor ies) ,  bovine  f ibr ino-  
gen (Sigma" t y p e  I) and  mouse  a lbumin  (prepared  by  
e thanol - t r i ch lorace t ic  acid f r ac t iona t ion  and  D E A E -  
cellulose c h r o m a t o g r a p h y )  were  label led by  the  chlora-  
mine  T p rocedure  of B o c c i  s. F ree  iodine was r emove d  
wi th  Amber l i t e  IRA-400 and  t h e  solut ion was  in jec ted  
in to  4-5 mice for screening.  These  mice were  t h e n  kil led 
a f t e r  1-2 days.  The  p l a sma  was  d ia lysed  dur ing  1 clay a t  
4°C and  d i lu ted  wi th  saline to  con ta in  0.3-1 v.Ci/ml of 
TCA prec ip i tab le  ac t iv i ty .  

BALB/c+  mice, 2-3 m o n t h s  old, fed ad l ib i tum,  rece ived 
an in ject ion of 0.2 ml  of t he  labelled p ro te in  via  t he  tail  
vein.  Af te r  var ious  t ime  intervals ,  t he  mice were  e i ther  
killed b y  decap i t a t i on  or b led f rom the  orbi ta l  plexus.  
Blood was mixed  wi th  hepa r in  and  the  p l a sma  counted .  
P V  was ca lcula ted  by  the  fo rmula  

PV = (activity injected/activity of the plasma) -- 0.2 ml. 

Since the re  was no s ta t i s t ica l  d i f ference  be tween  male  
and  female  PV, t he  resul ts  for  b o t h  sexes are  pooled in 

the  Table.  2 conclus ions  are  a p p a r e n t :  (1) P V  d e t e r m i n e d  
wi th  screened p ro te ins  differs  s igni f icant ly  f r o m  t h a t  
g iven b y  unsc reened  pro te ins ;  (2) P V  me a s u r e d  wi th  
f ibr inogen was  cons i s t en t ly  smal ler  t h a n  t h a t  o b t a i n e d  
wi th  a lbumin .  

In  order  to  check the  inf luence of t ime  on t h e  de t e rmi -  
n a t i o n  of P V  wi th  f ibrinogen,  mice were  killed f rom 
1-9 rain a f te r  in jec t ion  of the  label led prote in .  The resul ts  
shown  in t h e  Figure  indica te  t h a t  P V  remains  u n c h a n g e d  
dur ing  t h a t  t ime  9. 

2~dsumd. Une  6pura t ion  biologique pr6alable  (~screen- 
ing~)) des prot6 ines  marqu6es  est  ind ispensab le  pour  la 
mesure  du vo lume  p l a s m a t i q u e  chez la souris. La dif- 
fusion ex t ravascu la i re  rap ide  de l ' a lbumine  g~ne for te-  
m e n t  les d6 te rmina t ions .  Au contra i re ,  le f ibrinog~ne 
donne  des r6sul ta ts  exac t s  et  reproduct ib les .  
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