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Table II. Effect of glycogen-treatment on survival and endogenous spleen colony-formation in irradiated mice 
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Treatment Survival dose of X-irradiation 

600 R 650 R 700 R 

No. of colonies per spleen 
(600 R4rradiated) 

Control 9/25 (56%) 2/15 (13%) 2/15 (13%) 1.4 • 0.8 

Glyeogen-treated~ 13/25 (54%) 2/15 (13%) 1/15 (7%) 4.8 ~ 1.3 

Mice were injected with 10 mg glycogen i.v. 24 h prior to X-irradiationo 

ab le  to  a func t iona l  b lockade  of IRES i n  the f i r s t  s tep  a n d  
to  t h e  s u b s e q u e n t  e n h a n c e m e n t  of hemopo ie t i c  recovery .  
The  l a t t e r  ha s  also been  shown  to  be  t h e  r e su l t  of t h e  
e n h a n c e m e n t  of t h e  r ecove ry  as well  as of t h e  su rv iva l  of 
hemopo ie t i c  s t e m  cells poss ib ly  t h r o u g h  h u m o r a l  factor(s)  
a n d  d i rec t  con t ro l  b y  for t i f ied  IRESS, s. Again ,  i t  is sug- 
ges ted  t h a t  r e i n f o r c e m e n t  of IRES b y  b l o c k a d i n g  w i t h  p a r -  
t i cu l a t e  ma te r i a l s  p lays  a n  i m p o r t a n t  role in  con t ro l i ng  t h e  
p a r e n c h y m a l  ceils to  m a i n t a i n  t h e i r  n o r m a l  func t i on  s. 

The  d a t a  p r e s e n t e d  he re in  p rov ides  ev idence  w h i c h  
suppo r t s  t he  h y p o t h e s i s  t h a t  a n y  foreign par t ic les  wh ich  
will  be  p h a g o c y t i z e d  b y  R E  cells, such  as macrophages ,  
c an  be used as a n  effect ive  r a d i o p r o t e c t a n t  on ly  if t h e y  
are  n o t  tox ic  to  t he  an imals .  

One f ind ing  to  be  n o t e d  is t h a t  a l t h o u g h  glycogen did  
n o t  p r o t e c t  mice  ef fec t ively  f rom r a d i a t i o n  l e tha l i ty ,  i t  
also h a d  a s l igh t ly  b u t  s ign i f i can t ly  f avo rab l e  effect  on  t h e  

s K. J. MoRI and Y. ITO, Proc. Soc. exp. Biol. Med., in press (1974). 
9 y. KONO and M. Ho, Virology 25, 162 (1965). 

10 S. H. CHAN and D. METCALF, Blood 40, 646 (1972). 
11 This work was supported in part by US Public Health Service 
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hemopo ie t i c  r ecovery  as m a n i f e s t e d  b y  an  increase  in  t h e  
n u m b e r  of endogenous  spleen colonies. I t  seems, therefore ,  
t h a t  a n y  s u b s t a n c e  can  s t i m u l a t e  R E S  non-specif icMly,  
w h e n  phagocy t i zed ,  to  release some factor(s)  such  as 
i n t e r f e ron  9 a n d  c o l o n y - s t i m u l a t i n g  fac to r  ~0 as well  as to  
p rov ide  a f avo rab l e  e n v i r o n m e n t .  The  degree of such  
effects  is l ike ly  to  d e p e n d  on  t h e  size a n d  dose of t h e  
p a r t i c u i a t e  ma te r i a l s  a n d  on  t h e  pers i s tence  of t h e m  in 
t h e  IRE S n.  

Zusammen/assung. Die i.v. I n j e c t i o n  von  L a t e x p a r t i k e l n  
a n  M~Lusen, 24 h vo r  e ther  B e s t r a h l u n g  m i t  650 oder  700 R, 
b i e t e t  e inen  b e m e r k e n s w e r t e n  S t r a h l e n s c h u t z .  Es  wi rd  
m i t  Hi l fe  der  e n d o g e n e n  K o i o n i e b i l d u n g s m e t h o d e  a u c h  
nachgewiesen ,  dass  die S t r ah l en re s i s t enz  u n d / o d e r  die 
R e g e n e r a t i o n  der  h g m a t o p o e t i s c h e n  S t a m m z e l l e n  d u r c h  
die re t icu lo-h is t iocytXre  S y s t e m b l o c k a d e  ges te iger t  wor-  
den  ist. 
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Interaction of Thrombasthenic  Platelets with Subendothel ium: Normal  
Adhesion,  Absent Aggregat ion 

Adhes ion  of b lood p l a t e l e t s  t o  ex t r ace l lu l a r  connec t ive  
t i ssue  r ep resen t s  t he  f i rs t  obse rvab le  s tep  in h e m o s t a s i s  
and  th rombos i s .  S u b s e q u e n t  to  adhes ion,  p l a t e l e t  aggrega-  
t i on  resu l t s  in  t h e  f o r m a t i o n  of a h e m o s t a t i c  p lug  or a 
m u r a l  p l a t e t e t  t h r o m b u s .  BAUMGARTNER1 has  r ecen t l y  
deve loped  a pe r fus ion  c h a m b e r  for s t u d y i n g  t he  i n t e r a c t i o n  
of p la t e l e t s  in  a n t i c o a g u l a t e d  whole  b lood  w i t h  t he  
subendo the l iM surface  of r a b b i t  a o r t a  u n d e r  con t ro l led  
f low cond i t ions  t h a t  are s imi la r  to  those  in  ar ter ies .  
P l a t e l e t  adhes ion  to  s u b e n d o t h e l i u m  was s ign i f i can t ly  
reduced,  c o m p a r e d  w i th  con t ro l  va lues  in  YON WILLE- 
BRAND'S disease2 a n d  t he  BERNARD~SOULIER s y n d r o m e  a. 
A defect  in  p l a t e l e t  adhes ion  p r o b a b l y  accoun t s  for t he  
p ro longed  b leed ing  t i m e  in p a t i e n t s  w i t h  these  disorders .  

I n  t h i s  c o m m u n i c a t i o n  we r e p o r t  our  f ind ings  on  
p l a t e l e t  i n t e r a c t i o n  w i t h  s u b e n d o t h e l i u m  in  t he  pe r fus ion  
c h a m b e r  us ing  b lood  f rom 2 sub jec t s  w i t h  classical  
GLANZMANN'S t h r o m b a s t h e n i a ,  a h e m o r r h a g i c  d i a thes i s  
cha rac t e r i zed  b y  p ro longed  b leed ing  t ime,  a b s e n t  p l a t e l e t  
agg rega t ion  a n d  m a r k e d l y  i m p a i r e d  clot  r e t r a c t i o n  4. 
P rev ious  i n v e s t i g a t i o n s  sugges ted  t h a t  t he  adhes ion  of 
p la t e l e t s  in  p l a t e l e t - r i ch  p l a s m a  to  c o n n e c t i v e  t i ssue  is 
n o r m a l  in  t h r o m b a s t h e n i a  ~-7. 

Materials and meLhods. Clinical  a n d  l a b o r a t o r y  f ind ings  
of t he  2 p a t i e n t s  M.C. a n d  lVLM. ( the l a t t e r  s tud ied  t h r o u g h  
t he  cou r t e sy  of Dr.  MARJORIX 13. ZUCKER) h a v e  been  
descr ibed  p rev ious ly  S, 9. All  9 con t ro l  sub jec t s  (ages 
25-44) showed  second phase  aggrega t ion  w i t h  ep inephr ine  
in p l a t e l e t - r i ch  p l a s m a  on t h e  day  s tudied .  P a t i e n t s  and  
cont ro l s  were asked  no t  to  t a k e  a n y  m e d i c a t i o n  for 1 week  
pr io r  to  t h e  expe r imen t .  

i H. R. BAUlVIGARTNER, Microvasc. Res. 5, 167 (1973). 
TH. B. TSCHOPP, H. J. WEISS and H. R. 13AUMGARTNER, J. Lab. 
din. Med. 83, 296 (1974). 

8 H. J. WEISS, TH. B. TSCHOPP, H. R. 13AUMGARTN*ER, I. I. SUSSMAN, 
M. M. JoHNsoN and J. J. EGAN, Am. J. Med., in press (1974). 

4 H. J. WEiss, Med. Clin. N. Am. 57, 517 (1973). 
s j .  HUGI~ES and Cm M. LAPIERE, Thromb. Diath. Haemorrh. 17, 

327 (1964). 
T~I. tI. SPAET and M. t3. ZUCKER, Am. J. Physiol. 206, 1267 (1964). 

7 y. TANOUIr and J. CAEN, NOuv. Revue ft. H4mat. 5, 79 (1965). 
s H. J. WEiss and S. IKOCHWA, J. Lab. elin. Med. 71, 153 (1968). 
9 M. B. ZrJCKER, J. PERT and M. W. HILGARTNER, Blood 28, 524 
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Platelet interaction with subendothelium in thrombasthenia 

Platelet interaction with subendothelium 

Hematoerit Platelet count Platelet contact Platelet adhesion Platelet thrombi 
( ::< 10-:3/~1) (%) (%) (%) 

Controls 
9 Subjects 39 ~ 3 249 -4- 44 1.0 • 0.8 82.9 -k 6.7 16.0 ~ 8.0 

Thrombasthenia 
M.C. 30 159 1.1 65.7 0 
M.1K. 40 119 0.3 72.0 0 

Values after adjustment of citrate concentration in plasma to 19.7 raM. Values shown are means :~ S.D. 

The  p rocedure  for s t u d y i n g  t he  i n t e r a c t i o n  of p la te le t s  
w i t h  s u b e n d o t h e l i u m  was iden t ica l  w i t h  t h a t  descr ibed 
p rev ious ly  1-3. Briefly,  an t i coagu l a t ed  b lood (final p l a s m a  
c i t r a t e  c o n c e n t r a t i o n  19.7 m M )  was c i rcu la ted  t h r o u g h  t he  
pe r fus ion  c h a m b e r  a t  a n  ave rage  flow r a t e  of 160 m l / m i n  
for 10 min .  E v e r t e d  segments  of r a b b i t  aor tas ,  p rev ious ly  
d e n u d e d  of e n d o t h e l i u m l ,  were m o u n t e d  on  t he  cen t r a l  
rod  of t he  chamber .  Af te r  t he  c h a m b e r  was r insed  w i t h  
sal ine ~, t he  b lood vessel  s egmen t s  were f ixed and  e m b e d d e d  
in E p o n  1 

I n t e r a c t i o n  of t he  p la te le t s  w i t h  t he  s ubendo the l i a l  
surface  was e v a l u a t e d  m o r p h o m e t r i c a l l y  in  a p p r o x i m a t e l y  
0.8 ixm t h i c k  sect ions  s t a ined  w i t h  to lu id in  blue a n d  bas ic  
f u c h s i n k  4 d i f fe rent  ca tegor ies  of i n t e r a c t i o n  were 
d i s t ingu i shed  : a) n a k e d  : s u b e n d o t h e l i u m  devoid  of 
p la t e l e t s ;  b) c o n t a c t :  p l a t e l e t s  p r e s en t  a t  t he  subendo-  
the l i a l  surface,  b u t  no t  sp read  ou t  on i t ;  c) adhes ion :  
p la t e l e t s  t i g h t l y  a d h e r e n t  to  the  s u b e n d o t h e l i u m  a n d  
sp read  ou t  on  i t  ; t h i s  m a y  h a v e  t he  a p p e a r a n c e  e i the r  of a 
m o n o l a y e r  of p la t e l e t s  or a n  a c c u m u l a t i o n  of severa l  
p l a t e l e t  layers.  I n c l u d e d  in (c) b u t  e v a l u a t e d  as a n  
a d d i t i o n a l  p a r a m e t e r ,  masses  of p la te le t s  ( adher ing  
aggregates)  a t  leas t  5 ~m in h e i g h t  were def ined as 
t h r o m b i  (d). 

Con t ac t  (b), adhes ion  (c) a n d  t h r o m b u s  f o r m a t i o n  (d) 
were d e t e r m i n e d  for each  of t h e  3 vessel  segments  exposed 
to a single b lood  sample  a n d  t h e  m e a n s  de t e rmined .  The  
source of t he  spec imens  was u n k n o w n  to those  e v a l u a t i n g  
t h e m .  

U l t r a t h i n  sect ions  were cu t  f rom selected areas  of t he  
exposed vessel  s egmen t s  a n d  f rom platele~ pel le ts  wh ich  
were o b t a i n e d  f rom p la te l e t - r i ch  p l a s m a  and  f ixed and  
e m b e d d e d  similar ly.  The  sect ions  were c o n t r a s t e d  w i t h  
u r a n y l  a ce t a t e  an d  lead c i t r a t e  and  e x a m i n e d  w i t h  a 
Phi l ips  E M  300. 

Results.  The  m o r p h o m e t r i c  e v a l u a t i o n  revea led  t h a t  
adhes ion  of t h r o m b a s t h e n i c  p la t e l e t s  to  s u b e n d o t h e l i u m  
was n o r m a l  in  M.M. and  s l igh t ly  reduced  in _~[.C. based  on a 
lower n o r m a l  l imi t  of 69.5% adhes ion  (mean  of 9 cont ro ls  
less 2 S.D.) (Table).  The  low h e m a t o c r i t  of M.C. 's b lood 
m i g h t  h a v e  c o n t r i b u t e d  to t he  s l igh t ly  r educed  value,  
since p la t e l e t  adhes ion  depends  on  t he  red  cell concen t ra -  
t i on  and  is v i r t u a l l y  zero in ' their absence  u n d e r  t he  
p r e s e n t  e x p e r i m e n t a l  cond i t ions1~  in a d d i t i o n  t he  lower 
p l a t e l e t  coun t s  in  M.C. and  M.M. would  t e n d  to give lower 
va lues  of p l a t e l e t  adhes ion.  

S imi lar  va lues  of p la t e l e t  con t ac t  in  p a t i e n t s  a n d  con- 
t rols  ind ica te  t h a t  the  pIa te le ts  of t he  2 t h r o m b a s t h e n i c  
sub jec t s  sp read  n o r m a l l y  on  s u b e n d o t h e l i u m  w h e n  

vessel  s egmen t s  were exposed  to  t he i r  c i rcu la t ing  blood. 
B y  con t ras t ,  p l a t e l e t  agg rega t ion  was v i r t u a l l y  absen t .  
As i nd i ca t ed  in t he  Table ,  p l a t e l e t  t h r o m b u s  f o r m a t i o n  
(referred to  as art a c c u m u l a t i o n  of p la t e l e t s  5 ~tm or more  
in he ight )  was  ni l  in  the  2 pa t i en t s ,  whereas  th i s  t y p e  of 
i n t e r a c t i o n  (Figure  lc) occur red  on 16% of t h e  sub-  
endo the l i a l  surface  w h e n  exposed to t he  b lood of con t ro l  
subjects .  The  f ind ings  were even  more  d r a m a t i c  t h a n  
ind ica t ed  b y  t he  resul t s  in t he  Table .  I n  t he  2 t h r o m b -  
a s then ic  pa t i en t s ,  on ly  a t i g h t l y  a d h e r e n t  m o n l a y e r  of 
sp read  p la te le t s  was  seen a n d  v i r t u a l l y  no  p la te le t -  
p l a t e l e t  i n t e rac t ion  (aggregat ion)  obse rved  (Figures l a  
a n d  lb) .  

E x a m i n a t i o n  b y  e lec t ron  mic roscopy  of i sola ted 
p la te le t s  and  of selected areas  of exposed  vessel  s egmen t s  
revea led  2 a d d i t i o n a l  f ind ings :  1. t h r o m b a s t h e n i e  
p la te le t s  sp read  ou t  on  s u b e n d o t h e l i u m ,  b u t  r a re ly  
ove r l apped  each  o the r  (Figure 2). A t  t h e  si tes where  
over lap  (p la te le t  aggregat ion)  was observed ,  n u m e r o u s  
col lagen f ibri ls  were usua l ly  assoc ia ted  w i t h  t he  p la te le ts .  
2. I n  p a t i e n t  M.C., a -granules  were v i r t u a l l y  a b s e n t  in  
p la te le t s  a d h e r i n g  to s u b e n d o t h e l i u m ,  whereas  these  
subce l lu la r  organel les  were n u m e r o u s  in  his  i sola ted 
pla te le ts .  The  g-granule  to  m i t o c h o n d r i a  r a t io  was h igh  
(8-11) in  t he  i so la ted  p la te le t s  and  v e r y  low (0.1-0.2) in 
a d h e r i n g  pla te le ts ,  i n d i c a t i n g  ex t ru s ion  of g ranules  
du r ing  t he  process  of adhes ion  of t h r o m b a s t h e n i c  p la te le t s  
to  s u b e n d o t h e l i u m .  

W i t h  t he  b lood of p a t i e n t  M.C. only, n u m e r o u s  granulo-  
cytes  were obse rved  a d h e r i n g  to t he  p l a t e l e t  m o n o l a y e r  or 
to  t he  s u b e n d o t h e l i u m  itself  (Figure  lc).  E l e c t r o n  micro-  
scopy revea led  t h a t  m o s t  of t he  a d h e r e n t  g r anu locy te s  
were assoc ia ted  w i t h  sp read  p la t e l e t s  (Figure  3). This  ha s  
also been  observed  in r a b b i t  b lood vessels whose  endo-  
t h e l i u m  h a d  p rev ious ly  (40 m i n  or more)  been  r e m o v e d  in 
v ivo  1, b u t  has  no t  been  obse rved  on  s u b e n d o t h e l i m n  
wh ich  h a d  been  exposed to  a n t i c o a g u l a t e d  b lood in t he  
perfusion chamber .  At  p re sen t  we h a v e  no e x p l a n a t i o n  
for th i s  f inding.  

Discussion.  M o r p h o m e t r i c  eva lua t ion ,  t oge the r  w i t h  
e lec t ron  microscopic  obse rva t ions ,  e s tab l i shes  t h a t  
t h r o m b a s t h e n i c  p la t e l e t s  adhere  and  sp read  n o r m a l l y  on  
s u b e n d o t h e l i u m .  I n  con t ras t ,  p l a t e l e t  aggrega t ion ,  i.e. 

lo H. R. BAUMGARTNER and C. HAUDENSCHILD, N.Y. Acad. Sci. 207, 
22 (1972). 
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fo rma t ion  of p la te le t  aggregates  adher ing  to the  sub- 
endothe l ia l  surface - a p h e n o m e n o n  readi ly  observed  
using blood of cont ro l  subjec ts  - was v i r tua l ly  absen t  in 
t h rom bas then i a .  These  f indings  ind ica te  t h a t  p la te le t  
adhes ion  to  a th ro lnbogen ic  na tu ra l  surface, such as 
subendo the l ium,  and  p la te le t  aggregat ion  involve basically 
d i f fe rent  mechanisms .  

The lack of p la te le t  aggrega t ion  and  thus  t he  absence of 
p la te le t  t h r o m b u s  fo rma t ion  in t he  perfus ion ch amb e r  

cor responds  well to  the  es tabl ished failure of t h r o m b -  
as thenic  p la te le t s  to  aggregate  in p l a sma  in the  presence  
of var ious  aggregat ing  agents  ~, 11. The d i sappearance  of 
p la te le t  granules  o ther  t h a n  mi tochondr i a  dur ing  the  
process  of adhesion to  subendo the l ium suggests  t h a t  
subendo the l ium induces t he  release of cons t i tuen t s  f rom 

11 M. B. ZUCKER, Thromb. Diath. Haemorrh. Suppl. 5.4, 435 (1973). 

Fig. 1. Light micrographs of arterial subendothelium which had been exposed to anticoagulated blood for 10 rain ill the perfusion chamber. 
• 1300. a) Blood of a thrombasthenie patient (M.C.): platelet monolayer, no aggregation, b) Blood of a thrombasthenie patient (M.C.): 
leukocytes are seen adherent to the platelet monolayer and to each other, c) Blood of control subject: platelets adhere to the subendothelial 
surface and on top of each other (aggregation). 

Fig. 2. Electron mierograph of thrombasthenic platelets adherent to subendothelium. The platelets are spread out but rarely overlap. The 
black bar indicates 1 ~m. 
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t h r o m b a s t h e n i c  p la te le ts .  I t  has  been  p rev ious ly  de- 
m o n s t r a t e d  t h a t  t h e  release r eac t ion  induced  b y  col lagen 
or t h r o m b i n  in  s t i r red  p l a t e l e t - r i ch  p l a s m a  is n o r m a l  in  
t h r o m b a s t h e n i a  ~. I n  t he  p r e sen t  s tudy ,  we e x a m i n e d  t h e  
i n t e r a c t i o n  of p la te le t s  in  a n t i c o a g u l a t e d  whole  b lood  
w i t h  a phys io logica l  s u r f a c e  ( subendo the l ium)  u n d e r  
cond i t ions  of b lood flow t h a t  s i m u l a t e  those  in ar ter ies .  
Our  f ind ings  d e m o n s t r a t e  t h a t  t h e  bas ic  defect  in  
t h r o m b a s t h e n i a  is n e i t h e r  in  adhes ion  no r  in t he  release 
r eac t ion  b u t  r a t h e r  in  t h e  m e c h a n i s m  i n v o l v e d  in p la t e l e t  
aggregat ion .  E x p o s u r e  of s u b e n d o t h e l i u m  to  f lowing 
b lood in  t he  per fus ion  c h a m b e r  has  p r o v e d  useful  in  

f u r t h e r  def in ing  t h e  n a t u r e  of t h e  p la t e l e t  defects  in  
severa l  b leed ing  disorders .  I n  y o n  WILLEBRAND'S 
disease 2 an d  in t h e  BERNARD-SOULIER s y n d r o m e  3, we 
found  decreased  p l a t e l e t  adhes ion ,  whereas  agg rega t ion  
was normal .  In  con t ras t ,  agg rega t ion  was m a r k e d l y  
r educed  in p a t i e n t s  w i t h  s torage  pool  disease or in  n o r m a l  
sub jec t s  a f te r  asp i r in  inges t ion  12, b u t  n e v e r  to  t h e  e x t e n t  
obse rved  ill p a t i e n t s  M.C. an d  M.M. w i t h  classical  
t h r o m b a s t h e n i a .  

Zusammen/assung. Mit  Hilfe  e iner  n e u e n  Perfus ions-  
k a m m e r  f a n d  sich eine n o rma l e  Adh/ i s ion  y o n  Blu t -  
p l / i t t chen  a m  S u b e n d o t h e l  u n d  eine feh lende  Aggrega t ion  
der  P lXt tchen  u n t e r e i n a n d e r  bei  2 P a t i e n t e n  m i t  T h r o m b -  
ast l lenie  GLA~ZMANN. N o r m a l e  A u s b r e i t u n g  de r  P l~ t t -  
chen  a m  S u b e n d o t h e l  z u s a m m e n  m i t  e iner  n o r m a l e n  
D e g r a n u l a t i o n  u n d  d e m  feh lenden  A n e i n a n d e r h a f t e n  der  
Pl~Lttchen z u m  A u f b a u  eines P l ~ t t c h e n t h r o m b u s  f i ih ren  
u n t e r  Ber t i cks i ch t igung  der  a n  P a t i e n t e n  m i t  a l lderen  
P l ~ t t c h e n f u n k t i o n s s t 6 r u n g e n  g e w o n n e n e n  Ergebn i s se  zum 
Schluss, dass  A d h e s i o n  u n d  Aggrega t ion  au f  verschiede-  
n e n  M e c h a n i s m e n  b e r u h e n .  
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Fig. 3. Electron micrograph of a leukocyte in close association with 
thrombasthenie platelets spread out on the subendothelial surface. 
The black bar indicates 1 [xm. 

1~ H. J. WEiss, TH. B. TSCHOPP and H. R. BAUMGARTNER, in pre- 
paration. 
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F r a c t i o n s  of T r a p p e d  P l a s m a  in the P a c k e d  Red B l o o d  Cel ls  of Materna l ,  Feta l  and Ox B l o o d s  

M e a s u r e m e n t s  of e lec t ro ly te  and  non-e lec t ro ly te  con- 
c en t r a t i ons  of i n t r a e r y t h r o c y t e s  are occas ional ly  m a d e  b y  
us ing  spec imens  of packed  red b lood cells s epa ra t ed  f rom 
p l a s m a  b y  cen t r i fuga t ion .  Smal l  po r t ions  of p l a s m a  
t r a p p e d  i n  t he  specimens,  t he  e x t e n t s  of wh ich  are  
d e p e n d e n t  on  t he  cond i t ions  of c en t r i f uga t i on  1 however ,  
p roduce  errors  in  t h e  m e a s u r e m e n t s  of concen t r a t i o n s  of 
i n t r a e r y t h r o c y t e s .  W h e n  more  accu ra t e  m e a s u r e m e n t s  
are  required ,  resul t s  o b t a i n e d  f rom the  packed  red  b lood 
cells should  be  cor rec ted  for t he  v o l u m e  of t r a p p e d  p l a s m a  
and  concen t r a t i ons  in  t he  p lasma.  Recent ly ,  we h a d  a n  
o p p o r t u n i t y  to  t ake  a m e a s u r e m e n t  of chlor ide  con- 
c en t r a t i ons  of p l a s m a  a n d  i n t r a e r y t h r o c y t e s  in  n o r m a l  
m a t e r n a l ,  fe ta l  and  ox bloods  in order  to  d e t e r m i n e  t h e  
D o n n a n  d i s t r i b u t i o n  ra t io  of C1- b e t w e e n  p l a s m a  an d  
i n t r a e r y t h r o c y t e s  f rom each  sample .  I n  t he  course of 
chlor ide  d e t e r m i n a t i o n s  of t he  i n t r a e r y t h r o c y t e s ,  we 
needed  resul t s  conce rn ing  t he  vo lume  of t r a p p e d  p l a s m a  
for these  3 t ypes  of blood. However ,  s ince no  such  s tud ies  
of these  t ypes  of b lood  were found  in  t he  l i t e ra tu re ,  t h e  
p r e sen t  e x p e r i m e n t  was  des igned to  i nves t i ga t e  th i s  
p rob lem.  

Materials and methods. I m m e d i a t e l y  a f te r  del ivery,  5 ml  
each  of m a t e r n a l  an d  fe ta l  b lood  were s ampled  f rom the  
a r m  ve in  a n d  t h e  umbi l i ca l  cord, respect ively .  Ox b lood 
was sampled  d u r i n g  venesec t ion  a t  a s l augh te rhouse .  
H e p a r i n  was used as a n  an t i coagu lan t .  The  v o l u m e  of 
t r a p p e d  p l a s m a  was d e t e r m i n e d  us ing  bas ica l ly  t he  
m e t h o d  of JACKSON a n d  NUTT 1. 4/100 ml  of 10~o T-1824 
d y e - R i n g e r  so lu t ion  were added  b y  mic rosyr inge  to 2 ml  
of t h e  b lood  sample  which  h a d  been  p laced  in a la rger  
syringe,  an d  t h e  2 f luids were t h o r o u g h l y  mixed .  E a c h  of 
t h e  samples  of dyed  b lood t h u s  p r e p a r e d  a n d  u n d y e d  
b lood (original  blood) was infused in to  a m i c r o - h e m a t o c r i t  
cap i l la ry  (1.5 m m  in inside d i a m e t e r  a n d  75 m m  in length)  
a n d  cen t r i fuged  a t  10,200 x g  for 5 min.  Red  cell v o l u m e  
(hematocr i t )  was  t h e n  m e a s u r e d  exc lud ing  t h e  bu f fy  
coat.  P a c k e d  red  b lood ceils were s epa ra t ed  f rom t h e  b u l l y  
coa t  an d  p l a s m a  b y  c u t t i n g  t h e  cap i l l a ry  1 m m  below the  
bu f fy  coat ,  a n d  a n  a l i quo t  of 0.03 ml  of i t  was  p i p e t t e d  
in to  2.0 ml  of R i n g e r  so lu t ion  p laced  in a s i l iconized 

1 D. M. JACKSON and M. E. NUTT, J. Physiol., L0nd. 115, 196 (1951). 


