
[15. VI. 1950] Kurze Mitteilungen - Brief Reports 229 

(Abbi ldung  des D i a g r a m m s  in  WUNDERLY und  WUHR- 
MANN x) ; fe rner  die U V - A b s o r p t i o n  iden t i sch  ge funden  
m i t  j ene r  yon  kr i s ta l l i s i e r tem R i n d e r a l b u m i n  (Armour  
& Co., Chicago).  N a c h  E.  COHN und  Mi ta rbe i t e r  * en th i i l t  
R e i n a l b u m i n  h6chs tens  0 ,04% Cholester in ,  ein Gehal t ,  
de r  zu ger ing  ist ,  u m  meBbare  l ipophi le  W i r k u n g e n  her-  
vorzubr ingen .  

Die  H a u t f a s e r m e m b r a n e n  werden  fiir 48 S t u n d e n  bei  
Z i m m e r t e m p e r a t u r  im wasserktaren  A lbum inso l  belas- 
sen;  d a r a u f  wird  der  Fa rb s to f fgeha l t  de r  Elut ionsf l i i ss ig-  
ke i t  in 1 -cmS-Ki ive t t en  des S t u f e n p h o t o m e t e r s  yon  ZeiB 
b e s t i m m t .  Als Vergle ichs l6sung d ien t  eine 0,166 %-Albu-  
minl6sung.  F i i r  die b lauen  Fa rbs to f fe  wird  F i l t e r  S6x ver -  
wende t ,  fi ir  S u d a n r o t  $50. 

Tabelle I 

Farbstoff 

Fett]arbstolle: 
Blau B.Z.L..  
Sudanschwarz B 
Sudanrot I 

WasserlSsliche Farbsto//e: 
Evans-Blue, sauer . . . 
Benzoblau, sauer . . . .  
Trypanblau, sauer . . . 
Victoriablau, basisch . . 

Elution nach 48 Std. 

7 Farbstoff in % des 
an der gesamten 

Membran Farb- 
stoffes 

920 1,10 
360 0,58 
700 3,41 

285 57 
272 27 
285 15 
136 8 

p Farbstoff 
pro mg 

Albumin 

0,20 
0,04 
0,47 

3,2 
1,5 
0,8 
0,2 

Die Zahten  der  l e t z t en  Ko lonne  geben  eine Vergleichs-  
mSgl ichke i t  der  l ipophi len  und  der  hyd roph i l en  E igen-  
scha f t en  y o n  R e i n a l b u m i n .  W i r  s ind  gegenw/~rtig d a m i t  
besch~ft ig t ,  diese Charak te r i s i e rung  m i t  P a t i e n t e n s e r a  
durchzuf i ih ren ,  wo  die l i po id t r agenden  U n t e r f r a k t i o n e n  
der  a- und  f l -Globuline pa tho log i sch  v e r m e h r t  sind. 

U n t e n s t e h e n d  ist  das  Ergebn i s  de r  P r i i fung  der  eluie- 
r enden  W i r k s a m k e i t  e iner  K o n z e n t r a t i o n s r e i h e  yon  Al-  
bumin .  Verg le ichsha lber  w u r d e n  geha l tg le iche  L6sungen  
yon ,Subtosan,~ mi tgemessen .  (c Sub tosan  ), is t  ein f ran-  
zSsisches P l a s m a e r s a t z m i t t e l ,  d e m / i h n l i c h  wie bei  ~Peri-  
ston,~ das  hydrophi le ,  k011oide P o l y v i n y l p y r r o l i d o n  (zy- 
kl isches Sgureamid)  als Basis  d ient .  D e r  mi t t l e r e  F a r b -  
s to f fgeha l t  de r  M e m b r a n  war  660 7 S u d a n r o t  I. 

Tabelle I I  

Elutionsmittelin 30cm 3 
NaC1 phys. gelSst 

200mg 

400mg 

600mg 

800mg 

Elution bei 180 C 

nach 48 Stdn. nach 120 Stdn. 

7 Sudanrot pro mg Elutionsmittel 

Albumin 0,24 
Subtosan 
Albumin 0,17 
Subtosan 
Albumin 0,13 
Subtosan 
Albumin 0,11 
Subtosan 

0,37 
0,09 
0,25 
0,08 
0,19 
0,08 
0,16 
0,07 

1 CH. WUNDERLY und F.WuHRMANN, Brit. J. Exp. Path. 28, 286 
(1947). 

E.CoHN et aL, J. Amer. Chem. Soc. 68, 459 (1946). 

Mi th in  is t  die e lu ie rende  W i r k u n g  der  v e r d i i n n t e n  
L6sungen  yon  A l b u m i n  gr6Ber als die der  geha l t re ichen .  
D e m g e g e n i i b e r  b le iben die l ipophi len  E igenscha f t en  y o n  
((Subtosan~ s t a rk  zurtick,  was fiir seine kl inische Ver-  
w e n d u n g s m 6 g l i c h k e i t  n ich t  ohne  B e d e u t u n g  ist. 

CH. WUNDERLY 

Mediz in ische  Un ive r s i t~ t sk l in ik  Ziirich, den 10. Fe-  
b rua r  1950. 

S u m m a r y  

. In  o rder  to gain  a mode l  for the  s t a n d a r d  e lu t ion  of the  
f a t -dyes :  Sudanred ,  Sudanb lack ,  and  Blue  BZL,  the  
l a t t e r  a re  adsorbed  on m e m b r a n e s  of f ibrous  t issue.  The  
fol lowing e lu t ion  of t h e  adsorbed  fa t -dyes  b y  A l b u m i n  
(human) ,  as well  as t he  f rench  p l a sma  Subs t i t u t e  " S u b -  
t o s a n " ,  a re  fo l lowed co lor imet r ica l ly .  The  resul ts  are 
c o m p a r e d  w i t h  t h e  e lu t ion  of t h e  hyd roph i l e  dyes :  
E v a n s - B l u e ,  Benzoblue ,  T rypanb lue ,  and  Vic tor iab lue .  
Such a compar i son  shows, t h a t  the  e lu t ion  of hydroph i l i c  
dyes  b y  a l b u m i n  is app rec i ab ly  s t ronger  t h a n  the  e lu t ion  
of l ipophi l ic  dyes.  The  e lu t ion  of S u d a n r e d  by  A l b u m i n  
is b e t w e e n  2 and  4 t imes  s t ronger  t h a n  by  Sub tosan .  

S t u d y  of  S o m e  C o n s t i t u e n t s  o f  V i t a m i n  B I z  

T h r o u g h  the  k indness  of Prof.  T. REICHSTEIN and  Dr. 
O. SCHINDLER of t he  U n i v e r s i t y  of Basle,  who  p laced  
severa l  spec imens  of  c rys ta l l ine  v i t a m i n  Bt2 (prepared  
by  t h e m  f rom liver) a t  our  disposal,  we were  able  to  
c a r r y  ou t  a n u m b e r  of o r ien t ing  e x p e r i m e n t s  on the  
compos i t i on  of th is  c o m p o u n d .  F i l t e r  p a p e r  c h r o m a t o -  
g r a p h y  was e m p l o y e d  in all  e x p e r i m e n t s  in t he  course  of 
which  a t o t a l  of a b o u t  10 m g  of the  v i t a m i n  was used. 

I n  v i ew of t he  r a t h e r  obscure  re la t ionsh ip  be tween  
v i t a m i n  BI~ and  the  desoxyr ibose  nucleosides  1 i t  ap-  
pea red  of in t e res t  t o  search  for t h e  presence  of pyr i -  
mid ines  and  of o the r  nucleic  acid  cons t i tuen t s ,  such  as 
desoxypen tose ,  in hyd ro lysa t e s  of t he  v i t amin .  Severa l  
hydro lys i s  e x p e r i m e n t s  were  car r ied  o u t  in which  the  com- 
p o u n d  was  deg raded  w i t h  c o n c e n t r a t e d  fo rmic  acid (2 
hours  a t  175 ° in a b o m b  tube) ,  i. e. unde r  condi t ions  t h a t  
b r ing  a b o u t  t he  comple t e  c leavage  of nucleic  acids to 
free pur ines  and  py r imid ines  ~. The  hydro lysa t e s  were 
e x a m i n e d  c h r o m a t o g r a p h i c a l l y  wi th  some  of t h e  so lven t  
sy s t ems  (n -bu tano l -wate r ,  n - b u t a n o l - d i e t h y l e n e  glycol- 
w a t e r  w i t h  and  w i t h o u t  NH3) t h a t  are  n o r m a l l y  used for 
the  s epa ra t i on  of pur ines  and  py r imid ines  3. Tes t  mix-  
tu res  of  t h e  pur ines  and  py r imid ines  were  run  alongside.  
N e i t h e r  t h y m i n e  nor  a n y  o t h e r  py r imid ine  or  pur ine  
cou ld  be  d e t e c t e d  nor,  for t h a t  ma t t e r ,  any  c o m p o u n d  
g iv ing  t h e  cha rac te r i s t i c  abso rp t ion  shadow on the  pape r  
c h r o m a t o g r a m  in t he  u l t r av io l e t  l igh t  of  t he  "'Mineralight '"  
l a m p  (Ul t r av io l e t  P r o d u c t s  Corp. ,  Los Angeles,  Cali- 

1 W. SmvE, J.M. RAvEL, and R.E.EAKIN, J. Amer. Chem. Soc. 
70, 2614 (1948). - L.D. WRIGHT, H.R. SKEGGS, and J.W.HuFF, J .  
Biol. Chem. 175, 475 (1948). - WLSHIVE, J.M. RAvEL, and W.M. 
HARDING, J. Biol. Chem. 176, 991 (1948).- C.E.HoFFMANN, E,L.R. 
8TOKSTAD, A.L.FEANKLIN, and T.H. JuKES, J. Biol. Chem. 176, 
1465 (1948). - V. KocHEE and O. SCHINDLER, Intern. Z. Vitamin- 
forseh. 20, 441 (1949). - E. KITAY, W.S.McNuTT, and E.E.SNELL, 
J. Biol. Chem. 177, 993 (1949). - R.M.To~tARELLI, R.F. NoRRIS, and 
P. GY6RGY, J. Biol. Chem. 179, 485 (1949). 

2 E.VISCHER and E.CHARGAFF, J. Biol. Chem. 176, 715 (1948). - 
E.CHARGAFF, E. VISCHRR, R. DONIGER, C. GREEN, and F. MISANI, J. 
Biol. Chem. 177, 405 (1949). 

s E.VlSCHER and E.CHARGAFF, J. Biol. Chem. 176, 703 (1948). 
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fornia) 1. I t  should  be m e n t i o n e d  t h a t  t he  inspec t ion  of 
c h r o m a t o g r a m s  of such formic  acid  hydro lysa t e s  
( i r r igated w i t h  n -bu tano l -wa te r )  in u l t r av io l e t  l igh t  
r evea led  the  presence  of two  (and somet imes  three)  
f luorescing zones of which  the  s lower  e x h i b i t e d  a 
yel lowish,  t h e  fas te r  a l igh t -b lu i sh  f luorescence.  E lua t e s  
w i t h  0-1 N HCI showed,  however ,  no charac te r i s t i c  ab-  
so rp t ion  in t he  u l t r av io le t ,  b u t  on ly  a con t inuous  in- 
crease in ex t i nc t i on  towards  t he  shor te r  wave leng ths .  
These  zones p robab ly  represen t  d e g r a d a t i o n  p roduc t s  
of t he  s u b s t i t u t e d  benz imidazo les  p rev ious ly  i so la ted  
f rom v i t a m i n  Bt2 ~. 

The  search for the  presence of a de soxypen to se  m a d e  
use of the  p rocedure  or ig ina l ly  e l abo ra t ed  for t he  release 
of desoxyr ibose  f rom desoxyr ibonuc le ic  acids, which  is 
based  on the  e n z y m a t i c  digest ion of t he  subs t ance  to  t he  
nuc leos ide  s tage  by  means  of  an  A s p e r g i l l u s  e n z y m e  
p r e p a r a t i o n  " m y l a s e  P'" (W'allerstein Labora to r i e s ,  N e w  
York) ,  fol lowed by  a br ief  hydro lys i s  a t  PH 1"58" There  
were no indica t ions  t h a t  dur ing  a hyd ro ly t i c  c leavage  of 
this  k ind  the  l ibe ra t ion  of a sugar  t o o k  place. 

In  an o the r  t y p e  of  c h r o m a t o g r a p h i c  e x p e r i m e n t  t he  
ac t ion  of res t ing  cells of E .  coli on solut ions  of t he  
v i t a m i n  (4 hours  a t  36 ° in 0.1 M p h o s p h a t e  buffer  of 
PH 6.9) was e x a m i n e d  ~. Here ,  too,  no release of purines,  
pyr imid ines  or  the i r  de r iva t ives  was observed .  

Severa l  hyd ro ly s a t e s  of t he  v i t a m i n  a t  100 ° (N HC1 
for 30 minu t e s  and  one hour ,  2 N HC1 for two  hours ,  
N t t P O  s for 30 minutes)  were  e x a m i n e d  for t he  presence  
of reduc ing  sugars  capab le  of y ie ld ing  adso rp t ion  zones 
f luorescing in u l t r av io l e t  l igh t  fol lowing condensa t ion  
wi th  m - p h e n y l e n e d i a m i n e  ~. The  hyd ro ly sa t e s  were  
c h r o m a t o g r a p h e d  in aqueous  bu tano l -pyr id ine ,  bu t ano l -  
d i e thy l ene  glycol,  and  i sobu ty r i e  acid% A l t h o u g h  
fa in t ly  f luorescent  zones were obse rved  in severa l  
ins tances ,  no  clear  ev idence  of t he  presence  of a reduc ing  
sugar  was ob ta ined ,  

F ina l ly ,  t he  a m i n o  c o m p o u n d  g iv ing  the  n i n h y d r i n  
reac t ion  7 was i nves t i ga t ed  wi th  t he  use of the  quan t i -  
t a t i v e  mic ro-procedures  r ecen t ly  deve loped  in th is  
l a b o r a t o r y  in connec t ion  wi th  s tudies  of l ipid compo-  
s i t ion s. Whereas  tes ts  for the  occurrence  of a c o m p o u n d  
of t he  t y p e  of choline,  y ie ld ing  an  insoluble  phospho-  
m o l y b d a t e ,  were  nega t ive ,  no  d i f f icu l ty  was  exper ienced ,  
in con t r a s t  to  a s t a t e m e n t  i n  t h e  l i t e ra tu reL  in de-  
m o n s t r a t i n g  the  presence  in the  c h r o m a t o g r a m s  of the  
v i t a m i n  hyd ro lysa t e s  of one f rac t ion  reac t ing  w i t h  
n i n h y d r i n  to  give a purp le  spot.  In  descending uni-  

I E. CHARGAVF, B. MAGASANIK, R. DONIGER, and E. VISCHER, J. 
Amer. Chem. Soc. 71, 1513 (1949). 

2 N.G. BRINK and K.FOLKERS, J. Amer. Chem. Soc. 71, 2951 
(1949). - G.R. BEAVEN, E.R.HoLIDAY, E.A. JoHNSON, B. ELLIS, 
P. 3IAMALIS, V. PI~TROW, and B. STURGEON, J. Pharm. Pharmacol, 
1, 957 (1949). 

II E.CHARGAVF, E. VIsCltER, R. DoNxGER, C. GREEN, and F. MI- 
SA~I, J. Biol. Chem. 177, d05 (1949). - E .  VlSCtIER, S. ZAMENItOF, and 
E.CHARGAFF, J. Biol. Chem. 177, 429 (1949). 

4 E.CUARGAFF and J. KREAM, J. Biol. Chem. 175, 993 (1948). 
5 E. CHARGAFF, C. LRVINE, and C. GREEN, J. Biol. Chem. 175, 

67 (1948). 
6 S.M. PARTRIDGE, Biochem. J. 4Z, 238 (1948). 
7 B. ELLIS, V. PETKOW, and G.F. Sl~ooK, J. Pharm. Pharmaeo]. 

1, 60, 950 (1949). 
s E. CHaR~AFF, C. LI~vINE, and C. GREEN, J. Biol. Chem. 175, 67 

(1948). - C. LEWNE and E. CHARGAFE, Federation Proc. 8, ~19 (1949) ; 
and unpublished results. 

N. G. BRINK, D.E. WoLF, E. KACZKA, E.L. RICKES, F.R. 
KONIUSZY, T.R.WooD, and K. FOLKERS, J. Amer. Chem. Soc. 71, 
1854 (1949). 

d imens iona l  pape r  c h r o m a t o g r a m s  this  c o m p o n e n t  had  
a RF va lue  of 0-45 (as c o m p a r e d  w i t h  0.35 for e thanol -  
amine) in n - b u t a n o l - d i e t h y l e n e  g lyco l -wa te r  (4 :1 :1) .  
W h e n  the  upper  l aye r  of a m i x t u r e  of 4 v o l u m e s  of 
n -bu tanol ,  1 v o l u m e  of g lacia l  ace t ic  acid and 1 v o l u m e  
of w a t e r  was e m p l o y e d  as t h e  so lven t  sys tem,  t he  RF 
va lue  of this  c o m p o n e n t  was 0.44 (e thano lamine  0-33). 
I n  a g r e e m e n t  w i th  the  f indings of ELLIS et al. 1 i t  is fel t  
t h a t  th is  c o m p o u n d  could  be 2 -amino- l -p ropano l .  As 
c h r o m a t o g r a p h i c  and ana ly t i ca l  reference  subs tance  
d l -2 -amino- l -p ropano l ,  p r epa red  b y  the  reduc t ion  of 
d l -a lanine  e thy l  es te r  wi th  l i t h i u m  a l u m i n u m  h y d r i d e  ~, 
was e m p l o y e d ;  b u t  no s t a t e m e n t  can,  of course,  as ye t  
be m a d e  regard ing  the  op t ica l  conf igura t ion  of the  
na tu r a l  p roduc t .  The  q u a n t i t a t i v e  d e t e r m i n a t i o n s  were 
pe r fo rmed  by  an  a d a p t a t i o n  of the  m e t h o d  or iginal ly  
deve loped  for e t h a n o l a m i n e  a. The  v i t a m i n  13~0 crys ta ls  
lost  10.5 % of the i r  we igh t  (2 d e t e r m i n a t i o n s  g a v e  10-53, 
10.55 %), when  dr ied  for 2 hours  a t  61 ° ove r  P2()~ in a 
h igh  v a c u u m .  The analyses  r epo r t ed  here  are  based on 
the  weight  of the  d ry  compound .  

The  mos t  cons i s ten t  resul ts  were  ob t a ined  when  the  
v i t a m i n  was hyd ro lyzed  w i t h  6 N HC1 for 6 hours  in a 
sealed t u b e  a t  100 ° . I n  two  i n d e p e n d e n t l y  p repared  
hydro lysa tes ,  each ana lyzed  severa l  t imes,  13.3 and 
13.5 % of 2 -aminopropano l  were  found.  On the  basis of 
a c o n t e n t  of 2.65 % P in t he  dr ied crys ta ls  of the  v i t a m i n  4 
th is  cor responds  to  a mo la r  ra t io  of a m i n o p r o p a n o l  to 
phosphorus  of 2. 

W i t h  a mi lder  hydro lys i s  a t  100 ° (1 hour  in N HC1 or 
2 hours  in 2 N HC1) the  release of amino  a lcohol  ap- 
peared  incomple t e ;  t he  co r respond ing  mola r  ra t io  was 
a b o u t  1-4. A more  energet ic  t r e a t m e n t  (6 N HC1 for 2 
hours  a t  175 ° in a b o m b  tube)  gave  incons i s t en t  results.  

I t  should  be po in ted  ou t  t h a t  no def in i te  c l a im as to 
the  iden t i f i ca t ion  of the  amino  c o m p o u n d  responsible  
for the  n inhydr in  reac t ion  can  be m a d e  on the  basis of 
the  e x p e r i m e n t s  r epor t ed  here. To  give one ou t  of 
possibly severa l  e x a m p l e s :  One o the r  a m i n o p r o p a n o l  
t e s ted  by  us, n a m e l y  1-amino-2-propanol ,  occupies  a 
posi t ion on the  c h r o m a t o g r a m s  t h a t  is ind is t inguishable  
f rom t h a t  of its isomer.  The  color  va lues  of the  reac t ion  
p roduc t s  of these  two  amino  alcohols  w i t h  n i n h y d r i n  are 
p rac t i ca l ly  ident ical .  The  mola r  ra t io  wi th  respect  to 
phosphorus  would,  therefore ,  r e m a i n  t h e  same,  re- 
gardless of which  of these  isomeric  aminop ropano l s  
occurs  in t he  v i t amin .  

The  acid hydro lys i s  of v i t a m i n  B12 has  been  repor ted  
to give rise to  the  f o r m a t i o n  of a m m o n i a  ~. I t  was known 
f rom prev ious  exper ience  w i t h  o the r  c o m p o u n d s  t h a t  
unde r  t he  condi t ions  of t he  c h r o m a t o g r a p h i c  experi-  
men t s  the  bulk,  if no t  all, of the  a m m o n i a  assembled  in 
the  e t h a n o l a m i n e  region (RF a b o u t  0.30 in bu tano l -  
d ie thy lene  glycol-water) ,  fGrming a diffuse colored zone 
on t h e  n i n h y d r i n - t r e a t e d  papers .  I t  was possible  to 
exc lude  the  poss ib i l i ty  t h a t  th is  diffuse adso rp t ion  zone 
con ta ined  e thano lamine .  E l u a t e s  of s egmen t s  of this 
zone were,  consequen t ly ,  assayed  p h o t o m e t r i c a l l y  af ter  
reac t ion  wi th  n i n h y d r i n  5 and the  resul ts  read  agains t  
a m m o n i a  s tandards .  W i t h  6 N HC1 (6 hours  a t  100 ° in a 

1 B.ELLIS, V.PETROW, and G.F. SNooK, J. Pharm. Pharmaeol. 
1, 950 (1949). 

2 P. KARRER~ P. PORTMANN, and ~¢I. SUTER~ Helv. chim. acta 
31, 1617 (1948). 

3 C.LEvIN~ and E.C~AR~AV'V, Federation Proc. 8, 219 (1949); 
and unpublished results. 

4 Pr ivate  communication from Prof. T. REICHSTEIN. 
5 S. MOORE and W.H.  STEIN, J. Biol. Chem. 178, 367 (1948). 



[15. VI.  1950] Kurzc Mitteilm~gen - Brief  Repor t s  231 

sealed tube) 6% of ammonia  were found; with milder 
hydrolysis methods the amounts  of NH 3 varied from 
2.6 to 3-8%. 

This work has been supported by a grant  from the 
Li/e I~surance Medical Research 17und. 
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February  28, 1950. 

Z~sammen/assung 

Es wird iiber eine Reihe yon Studien berictxtet, welche 
die Zusammensetzung des Vitamins B12 zum Gegenstand 
haben. Diese mit  sehr kleinen Substanzmengen ausge- 
ftihrten Versuche bedienten sich ausschlieBlich der 
Chromatographie auf Filtrierpapier.  Zwei Probleme 
bildeten den Hauptgegenstand der Untersuchung,  nAm- 
lich die Frage des Vorkommens yon Nukleins/iure- 
bestandtei len im Vitamin und die quant i ta t ive  Bestim- 
mung der schon friiher nachgewiesenen Aminoverbin-  
dung. In der fiir Nukleins/turen ausgearbeiteten Versuchs- 
anordnung konnten weder Purine, noch Pyrimidine oder 
Desoxyribose nachgewiesen werden. Die Bes t immung 
der Aminoverbindung ergab das Vorliegen yon 2 Molen 
Aminoder iva t  (berechnet als 2-Amino-l-propanol)  pro 
Mol Phosphor. 

Studies on the Possibi l i ty  of Using Protamin 
Sulfate in the Technique of in vitro Cultures of 

Hematopoiet ic  Tissues  

The use of heparin (CRAClUN 1) has rendered easier the 
technique of the culture of tissues, because it allows of 
obtaining a fluid p l a sma- -wi th  unaltered physical and 
chemical condi t ions- - to  be used as a cultural  medium. 
At the appropriate  moment  this heparinized fluid 
plasma is then coagulate d by the addit ion of embryonic 
extract .  

In  order to simpliIy this second phase of the cultural 
technique, which depends on embryonic  extracts  of 
recent preparat ion (these extracts  lose their  ac t iv i ty  in 
1-2 days), we have thought  useful to invest igate whether  
the part  played by these extracts  could be taken over by 
some stuff easy to store, and consequently always at the 
disposal of the scientist. Such a stuff would be desirable 
especially for cultures of leucocytes and hematopoiet ic  
tissues in general, which themselves secrete trephonic 
substances into the medium. 

As a means for coagulating heparinized plasma we have 
chosen to s tudy the proprieties of protamin sulfate, 
whose abil i ty to neutralize heparin had been shown by 
CHARGAFF and OI, SON ~. On the one hand we invest igated 
not entirely clear some aspects of the interference of 
protamin sulfate with heparinized plasma, and on the 
other  hand the behaviour  of the various functional 
act ivi t ies of bone marrow cultures in heparinized plasma 
coagulated with protamin sulfate instead of embryonic  
extracts.  In  this paper we summarize some of the results 
tha t  concern the first of the two aspects of this question. 

First  we set out  to find the amount  of protamin sulfate 
(Protamin 3711/2 Roche) necessary to coagulate in vilr(~ 

human plasma of heal thy subjects fasting since 12 hours, 
this plasma having been obtained and kept fluid by the 
addit ion of 10 AU (anticoagulant units) of heparin 
(Liquemin Roche) per cc. of blood. At the same t ime we 
determined the t ime necessary for clotting when the 
amounts  of protamin varied in relation to the opt imal  
amount.  We have chosen i0 AU of heparin per cc. of 
blood, because this is the dose which we generally use 
for the preparat ion of the cultural  medium in our studies 
of cultures of henlatopoietic tissues. We have been able 
to establish the following points : - -  

(1) With amounts  of protamin tess than 0.001 mg no 
clot t ing takes p l a c e - - a t  least within the 48 hours we 
prolonged our observation. 

(2) At 37 ° C coagulation begins with a dose of 0.001- 
0.005 mg of protamin,  and can be obtained with all the 
intermediate  amounts  up to the extreme one of 3 rag. 

(3) Wi th  an amount  of protamin greater than 3 mg, 
the plasma does not coagulate any more, at least within 
48 hours. 

(4) The optimal amounts  of protamin by which the 
fluid plasma is coagulated within 15' extend from 
0.03-0.6 nag; those by which the clot t ing is obtained 
within 30' range between 0-02 mg and 1 rag. 

(5) When the amounts  of protamin depart  from the 
opt imal  o n e s - i n c r e a s i n g l y  or decreas ingly- - the  clott ing 
t ime is obviously increased. For  instance, our minimal 
coagulat ing amount  of protamin has been 0,001 mg with 
a coagulat ion t ime of 115': the maximal  coagulating 
amount  of protamin has been 3 mg, and coagulation 
t ime was 840'. 

The second point we wanted to investigate was the 
influence of tempera ture  on the clott ing t ime in vitro of 
human heparinizcd plasma under the effect of protamin.  
We have been able to note tha t :  

(1) The optimal  tempera ture  for clott ing to happen 
lies between 33°-37 ° C. 

(2) At room tempera ture  the clott ing t ime is twice or 
three t imes as great  as at  opt imal  temperature.  

(3) The influence of tempera ture  on coagulation be- 
comes more marked when amounts  under and over the 
opt imal  protamin quanti t ies  are used. 

As a third aspect of the problem we wanted to investi- 
gate whether  protamin is act ive only on recently 
prepared plasma, or whether  it is able to coagulate also 
fluid plasma stored at  room temperature .  We established 
tha t  upon addition of optimal  doses of protamin the 
clott ing t ime increases (up to 2-3 t imes the initial one) 
up to complete absence of clott ing on the 3rd-5 th day. 
For the plasma stored in ice-box we have been able to 
note the persistence of the coagulabil i ty till 9 th day. 

Exper iments  made with heparinized plasma of guinea 
pig and rabbit  fasting since 18 hours showed that  the 
optimal  protamin amounts  and coagulation times for the 
plasma of these animals correspond to the values 
established for human pIasma. 

At  last we tried to assembly some data in order to 
explain the fact  tha t  pro tamin  is able to clot plasma 
obtained and preserved fluid by heparin addition, 
a l though it  is itself an anticoagulant  (TrloMPsoN ~, 
WALDSCHSIIDT-LEITZ and coworkers, 1929). We have 
therefore repeated the t i t ra t ion between heparin and 
protamin (CHARGAFF2), by t i t rat ing 5 cc. of a heparin 
solution containing 1,000 AU/ce. with a 1 : 1,000 pro tamin  
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