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cr ino ids  a re  t h e  f i r s t  e c h i n o d e r m s  to  a p p e a r  in  t h e  fossil  
record ,  al l  e c h i n o d e r m s  m a y  u l t i m a t e l y  h a v e  evo lved  
f r o m  a now e x t i n c t  cr inoid .  T h e  p resence  of q u i n o n e  pig- 
m e n t s  in  cr inoid  l imes tone  ha s  b e e n  d e m o n s t r a t e d  ~9, b u t  
i t  is i n t e r e s t i n g  to no t e  t h a t  t h e  m o d e r n  c o m a t u l i d  
c r ino ids  are  a p p a r e n t l y  t h e  on ly  e c h i n o d e r m s  wh ich  
syn thes i ze  a n t h r a q u i n o n e s  n,  z2, 2o. 

s ische embryo log i sche  Theor i e  s t t i t z t  diese V e r w a n d t -  
s cha f t s au f f a s sung .  
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Zusammen]assung. D as  V o r k o m m e n  c h i n o n o i d e r  Pig-  
m e n t e  bei  a l len E c h i n o d e r m e n  d e u t e t  au f  e ine B e z i e h u n g  
zwischen  Seeigeln u n d  S c h l a n g e n s t e r n e n ,  ebenso  zwischen  
Sees t e rnen  u n d  Seewalzen  hin.  Die Ver t e i l ung  de r  S te r ine  
u n d  der  S a p o n i n e  weisen in dieselbe R i c h t u n g .  Die  klas-  
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C i r c u l a t i n g  P l a s m a  K i n i n  in  P a t i e n t s  w i t h  
B r o n c h i a l  A s t h m a  

Biological ly  a c t i v e  po lypep t ides ,  p l a s m a  ldnins ,  h a v e  
been  cons idered  to p l a y  a role in  t h e  p a t h o g e n e s i s  of 
va r ious  cl inical  condi t ions ,  such  as h e r e d i t a r y  anglo-  
neu ro t i c  o e d e m a  1, p a n c r e a t i t i s  ~, or ca rc ino id  s y n d r o m e  s. 
Accord ing  to  COLLIER a n d  his  co-workers  4, b r a d y k i n i n  
g iven  i.v. to  t he  gu inea -p ig  increased  t h e  r e s i s t ance  of 
t h e  l ung  to  inf la t ion .  I n  t h e  s tud ies  on  a s t h m a t i c  pa t i en t s ,  
HERXHEIMER !~ obse rved  a decrease  in t h e  v i t a l  c a p a c i t y  
a n d  a p p e a r a n c e  of aud ib l e  wheez ing  a f t e r  t he  i n h a l a t i o n  
of b r a d y k i n i n  aerosol,  whi le  no  c h a n g e s  were  f o u n d  in 
n o r m a l  persons .  However ,  t hese  resu l t s  a re  n o t  d i rec t  
ev idence  t h a t  b r a d y k i n i n  p lays  an  a c t u a l  role in a s t h m a t i c  
pa t i en t s .  

Recen t ly ,  we deve loped  a new m e t h o d  for d e t e r m i n i n g  
t he  k in in  c o n t e n t  in  p e r i p h e r a l  b lood  s. W i t h  t h i s  m e t h o d ,  
b lood  k i n i n  levels  in  a s t h m a t i c  p a t i e n t s  were  d e t e r m i n e d  
a n d  h i t h e r t o  u n r e p o r t e d  da t a ,  wh ich  give f u r t h e r  ev idence  
for t h e  p a r t i c i p a t i o n  of k in in  in t h e  e t io logy of b r o n c h i a l  
a s t h m a ,  were ob t a ined .  

Patients. 10 h e a l t h y  persons  a n d  33 a s t h m a t i c  p a t i e n t s  
were  s u b j e c t e d  to  th i s  s tudy .  T he  a s t h m a t i c  p a t i e n t s  were 
d iv ided  in to  3 g roups  acco rd ing  to  t he i r  cl inical  fea tures ,  
as  fol lows:  g roup  1 cons is ted  of 5 p a t i e n t s  in  w h o m  no 
c o m p l a i n t s  or cl inical  s igns were  recognized  a t  t h e  t i m e  
of  e x p e r i m e n t .  G r o u p  2 cons i s ted  of 9 p a t i e n t s  in  w h o m  
wheez ing  a n d  r h o n c h i  were  aud ib l e  o n  auscu l t a t i on ,  b u t  
d y s p n e a  was n o t  a p p a r e n t .  G r o u p  3 cons is ted  of 19 
p a t i e n t s  in w h o m  wheez ing  was aud ib le  b y  t he  u n a i d e d  
ear.  I n  th i s  group,  s ib i l an t  rales  were  h e a r d  on  auscu l t a -  
t ion  over  all  t h e  lung  field, a n d  d y s p n e a  was  d i s t inc t ,  
especial ly  in  t h e  r e c u m b e n t  pos tu re .  Cyanos is  was  
obse rved  n o t  i n f r equen t ly .  

2krelhods. A syr inge  a n d  a needle  were  s i l iconized a n d  
k e p t  in  cold before  use. i0  ml  of v e n o u s  b lood  were 
r a p i d l y  d r a w n  f rom t h e  a n t e c u b i t a l  ve in  i n to  t h e  syr inge  
wh ich  c o n t a i n e d  e t h y l e n e d i a m i n e  t e t r a a c e t i c  acid solu- 
t ion .  The  s a m p l e  was i m m e d i a t e l y  t r a n s f e r r e d  to a cen t r i -  
fuge t u b e  c o n t a i n i n g  hyd roch lo r i c  acid,  a n d  s h a k e n  
suff ic ient ly .  

T h e  mixed  so lu t ion  was a d j u s t e d  to  twice  t h e  v o l u m e  
w i t h  20 m l  of n - b u t a n o l .  Af te r  t h e  e l i m i n a t i o n  of w a t e r  
in  t h e  b u t a n o l  p h a s e  b y  a d d i n g  10 g of a n h y d r o u s  s o d i u m  
su lpha te ,  t h e  ac t ive  s u b s t a n c e  was r e - e x t r a c t e d  twice  
w i t h  4 ml  a n d  2 ml  of d is t i l led  wate r .  T h e  aqueous  e x t r a c t  
was  c o n c e n t r a t e d  a r o u n d  0.6 ml  u n d e r  r educed  pressure  

a t  be low 40 °C. Af te r  neu t r a l i z a t i on ,  t h e  f ina l  v o l u m e  of 
t h e  e x t r a c t  was  a d j u s t e d  to  2.0 m l  w i t h  wa te r .  T h i s  
so lu t ion  was  a s sayed  on  t h e  i so la ted  gu inea -p ig  i l eum 
s u s p e n d e d  in  a b a t h  filled w i t h  T y r o d e  so lu t ion  a t  
33-35°C.  A t r o p i n e  s u l p h a t e  (10 -s) a n d  p r o m e t h a z i n e  
h y d r o c h l o r i d e  (10 -7) were  a d d e d  to T y r o d e  solut ion.  

The  ac t ive  s u b s t a n c e  e x t r a c t e d  b y  th i s  m e t h o d  was 
t h e r m o s t a b l e  a n d  d e s t r o y e d  b y  t h e  i n c u b a t i o n  w i t h  
c h y m o t r y p s i n .  Th i s  s u b s t a n c e  also e l ic i ted t h e  slow 
c o n t r a c t i o n  on  t h e  i so la ted  gu inea -p ig  i l eum a n d  vaso-  
d i l a t a t i o n  of a dog ' s  f emora l  a r t e ry ,  a n d  showed  t h e  s a m e  
m i g r a t i o n  r a t e  as  t h a t  of s y n t h e t i c  ka l l id in  of p a p e r  
c h r o m a t o g r a p h y  (bu t ano l - ace t i c  ac id -wate r ,  4: 1 : 1 v /v ) .  
F r o m  these  resul ts ,  t h e  e x t r a c t e d  s u b s t a n c e  was t e n t a t i v e l y  
ident i f ied  as a k in in .  

Results. The  e s t i m a t e d  va lues  01 b lood  k in in  in h e a l t h y  
pe r sons  a n d  a s t h m a t i c  p a t i e n t s  are  s h o w n  in t h e  Figure .  
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Kinin contents in peripheral venous blood in healthy persons and 
asthmatic patients. 
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No kinin ac t i v i t y  was de tec ted  in 9 hea l t hy  persons,  and 
only 1 showed the  va lue  of 2 m/~g/ml. I n  the  a s thma t i c  
patients,  var ious  kinin conten ts  were observed :  no 
significant difference was found in the  k inin  levels  be- 
tween hea l thy  persons and  the  pa t i en t s  be longing to  t he  
groups 1 and  2. I n  group 3, however ,  5 cases showed 
ext remely  h igh  values  of blood kinin  and the  remain ing  
6 pat ients  showed re la t ive ly  h igher  k inin  levels. 

Mean va lues  of k in in  con ten t s  in each group were  
calculated;  t h e y  were:  0.20 4- 0.60 (s tandard  deviat ion)  
for hea l thy  persons, 0.32 :t= 0.66 for group 1, 0.33 -t- 0:66 
for group 2 and 2.9 + 2.7 m/~g/ml for group 3. A lmos t  10 
times greater  va lues  than  t h a t  for the  normal  group 
Were found in group 3. 

Our exper iments  h a v e  shown t h a t  the  c i rcula t ing  
plasma kinin  is s ignif icant ly  increased in mos t  pa t i en t s  
with severe bronchia l  as thma.  I t  was an in teres t ing  find- 
ing tha t  h igher  con ten t s  of k inin  were ob ta ined  in the  
more severe forms of as thma.  These resul ts  s t rongly  
Suggest t h a t  k in in  release is somehow invo lved  in bron-  
chial a s t h m a  ~. 

Zusammen/assung. Bei 33 Pa t i en t en  mi t  A s t h m a  bron-  
chime von  verschiedenenl  ]~rkrankungsgrade wurde  der  
Kin ingeha l t  im zi rkul ierenden Blur  bes t immt .  E r h 6 h t e  
B lu tk in inwer t e  wurden  in den Pa t i en t en  gefunden,  und  
zwar  im a l lgemeinen m i t  der  Schwere  der  Kranldxei t  
korrel ierbar .  Da raus  folgt, dass das , Kinim> aet iologisch 
m i t  A s t h m a  bronchia le  ve rkn i ip f t  ist. 
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Relation of  A T P a s e  Activities to Iron Uptake in 
Rabbit and (]at Erythroid Cells 

Mammal ian  e ry th rocy tes  are known to differ in ' sod ium 
pump '  ac t iv i ty .  Fo r  example ,  ca t  e ry throcytes ,  in con t ras t  
to rabbi t  e ry throcytes ,  are  unable  to  ex t rude  Na  + and 
aCCumulate K+ agains t  concen t ra t ion  gradients.  Also ca t  
e ry throcytes  are  re la t ive ly  low in Na+-K+ s t imula ted  
adenos ine t r iphosphatase  (NaKA) k Genet ica l ly  s ignif icant  
differences in ' sod ium p u m p '  ac t iv i ty  have  been found 
within indiv iduals  of a g iven  species. TOSTESOU obta ined  
a direct  corre la t ion of ac t ive  t r anspor t  of ca t ions  in sheep 
erythrocytes ,  known to  be high (HK) and low (LK) in 
Potassium, wi th  N a K A  fract ions 2. BAKER and SIMMONS 
have shown t h a t  indiv iduals  of  the  Aus t ra l i an  marsup ia l  
Species, the  possum (Trichosurus vulpecuta) differ in 
SOdium and po tass ium concent ra t ions  8, The  L K  possum 
has a low e ry th ro id  K + charac te r ized  by  absence of 
N a K A  in the  cell membrane .  

Since p re l iminary  exper iments  indica te  t h a t  ouaba in  
retards accumula t ion  of iron in the  r abb i t  re t icu locyte  
Speculation is raised as to  whe the r  N a K A  somehow is 
Involved in iron t r anspor t  4. Recen t ly  SHelLER and 
BaaBE~ followed iron incorpora t ion  in r abb i t  and tu r t l e  
re t iculocytes  6. Cells were  p roduced  by  in jec t ion  of phenyl -  
hydrazine.  T h e y  found t h a t  more  iron was re ta ined  in the  
Stroma f rac t ion  of the  red cell hemolysa te  of the  tu r t l e  
than  the  rabbi t .  I n  th is  respect  tu r t t e  and av ian  ret iculo-  
cytes are alike% However ,  i t  is known t h a t  the  red cell 
Strorna of birds, rept i les  and amphibians ,  in con t ras t  to 
~nammals, is compr ised  of cell nuclei  as well  as m e m b r a n e  7 

In  the  present  s t udy  rabb i t  and ca t  e ry th rocy te s  and  
ret iculocytes  h a v e  been ana lyzed  for ATPase ,  t o t a l  and 
NaKA,  and these  ac t iv i t ies  corre la ted  wi th  cel lular  iron 
UPtake. The  expe r imen ta l  animals  were New Zealand 
rabbits  and nfixed breeds of cats.  Ret icu locytos is  was 
iIlduced by  in jec t ing  0.25 ml /kg  of 2.5% aqueous  phenyl -  
hydraz ine  dai ly  4 consecut ive  days.  Blood was d rawn by  
cardiac punc tu re  on the  7th day.  Cats were less re f rac to ry  
~ t h e  several  did no t  su rv ive  the  t r ea tmen t .  compound as 

he re t iculocytes ,  ident i f ied wi th  New Methy lene  Blue,  

increased to 55-65% of the  blood cells. Fo r  s implici ty,  
the  blood cells are  referred to as cells, or  re t iculocytes .  

Cell Iron Fractionalion : Cells were  washed  3 t imes  wi th  
isotonic (0.28M) tr is  [ 2 - amino -2 - (hyd roxyme thy l ) - l , 3  
propanediolJ ,  b rough t  to p H  7.2-7.4 wi th  HC1. 5.0 ml  of 
packed  cells were  then  suspended in 95.0 ml  of t he  tris- 
C1 solution.  A 1.0 ml a l iquo t  of this cell suspension was 
in t roduced  into  each oi a n u m b e r  of t e s t - tubes  which  
were cen t r i fuged  1 rain a t  750 g. The  cells in each t u b e  
were resuspended in 5.0 ml  of solut ion con ta in ing  125 
m M  NaC1, 5 m M  KC1, 1 m M  MgC12, 19 m M  tris-C1 buffer  
and 10 -s to  10-~M iron (Fe ~ labeledS). E a c h  p repa ra t ion  
was t h e n  ag i ta ted  in a wa te r  b a t h  4 h a t  37°C, a f te r  
which i t  was cent r i fuged 1 rain. Again the  cells were  
resuspended,  this t ime  in 2.0 ml of isotonic  NaC1 solut ion 
conta in ing  non- rad ioac t ive  FeC1 a in ident ical  mo la r  con- 
cent ra t ion .  Af te r  a repea ted  cen t r i fuga t ion  the  cells were 
hemolyzed  wi th  2.0 ml  water .  This  p repara t ion  was f inal ly  
cent r i fuged 3 min.  R a d i o a c t i v i t y  was assayed wi th  a 
Nuclear-Chicago DS5 wel l -scint i l la t ion detector ,  a t t ached  
to a 181A decade scaler. Fe  ~9 was counted  in the  hemoly-  
sate  (total) and s u p e r n a t a n t  f rac t ion  separa te ly .  S t r o m a  
Fe  69 was considered as the  difference in counts .  
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