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Nachkriegsjahren als B lu t e r sa t z  sowie als Vehikel -  
substanz 1 V e r w e n d u n g  gefunden.  

Kiirzlich haben  AMMON und  Mi ta rbe i t e r  2 gezeigt ,  dab  
am H u n d  und  a m  K a n i n c h e n  ein Tel l  des  v e r a b r e i c h t e n  
Peristons gespe icher t  wi rd  und  in den Organen  his to lo-  
gisch nachwei sba re  VerXnderungen  ve ru r sach t .  N u t  
etwa 40-60 % des Per i s tons  werden  du t ch  den H a m  aus-  
geschieden. 

AMMON und  ]~RAUNSCHMIDT 2 v e r m u t e n ,  da13 n u r  die 
niedr igmolekularen Ante i le  des P o l y v i n y l p y r r o l i d o n s  die 
Nieren passieren,  w~hrend  die h /Shermolekularen Ante i l e  
vornehmtich in der  Milz und  in den  L y m p h k n o t e n  
abgelagert  werden.  

Wir  hubert nun  zwei  k~iufliche In j ek t i ons l6 sungen  auf  
ihre Polydispersi t~tt  h in  nn te r such t ,  i n d e m  wir  die E i n -  
dampfrt ickst / inde nach  d e m  E n t s a l z e n  f r a k t i o n i e r t e n  
und die Moleku la rgewich te  m i t  HiKe yon  U l t r a z e n t r i -  
fugen- und Viskos i t / i t smessungen  b e s t i m m t e n .  

Dabei e rh ie l t en  wi t  fo lgende  Ergebnisse3:  

~ b e r  Ab lage rungsve r suche  yon  de f in ie r t en  P o l y v i n y l -  
a lkoho l f r ak t ionen  soil sp~ter  an  andere r  SteIIe ausf i ihr -  
l ich b e r i c h t e t  werden.  
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S u m m a r y  

The  molecu la r  we igh t  d i s t r i b u t i o n  of two  commerc i a l  
b lood  subs t i t u t e s  of the  p o l y v i n y l - p y r r o l i d o n e  t y p e  is 
d e t e r m i n e d .  

T h e  w id th  of  th is  d i s t r i bu t ion  is d iscussed in re la t ion  
to  exc re t i on  expe r imen t s .  

I t  is shown by  h i s to log ica l  m e t h o d s  t h a t  f rac t ions  of 
p o l y v i n y l a l c o h o l  of an ave r age  molecu la r  we igh t  of 
75,000 are  r e t a ined  in t he  organs  to  a g rea te r  e x t e n t  t h a n  
f rac t ions  of an ave rage  molecu la r  we igh t  of 25,000. 

Handdsprdparat I Handetsprdpara~ I I  

Durchsehnitts- I Durchschnitts- %-Gehalt 
%-Geh..alt .... imolekulargewicht ........... inolekulargewicht 

11,8 
13,2 
11,1 
11,1 
15,3 
10,4 
7,0 
4,8 
4,2 

11,1 

54000 
52500 
35000 

I 34000 
25000 
19500 
132OO 
11800 

8700 
2700 

13,4 
7,8 

11,3 
9,9 

12,7 
8.5 

10,6 
10,6 

2,7 
12,7 

76000 
54000 
42500 
28000 
22500 
16200 
12600 
ii000 

5800 
5400 

ObwohI die Pe rmeab i l i t / i t  de r  Nie re  fiJr syn the t i s ch e  
Stoffe noch  n i ch t  genau  b e k a n n t  is t  4, s che in t  uns die 
yon AMMON und  M i t a r b e i t e r n  gegebene  D e u t u n g  zu- 
mindesten fiir V i n y l p o l y m e r e  in A n b e t r a c h t  der  gefun-  
denen b re i t en  Moleku l a rgewich t sve r t e i l ung  r i ch t ig  zu 
sein. 

An der  R a t t e  k o n n t e n  wir  m i t  P o l y v i n y l a l k o h o l  s 
histotogisch nachweisen ,  dab  F r a k t i o n e n  yon e i n e m  
durchschni t t l i chen  Moleku la rgewich t  v o n  75 000 in ver -  
schiedenen Organen  (Mitz, Leber ,  Niere) re ichl icher  ab-  
gelagert werden  als F r a k t i o n e n  yon  e inem du rchschn i t t -  
lichen Moleku la rgewich t  yon  25000. 

Da ein A b b a u  im  Organ i smus  unwahr sche in l i ch  und  
nach den Ergebn i s sen  yon  AMMON u n d  BRAUNSCHMIDT e 
auszuschlieBen ist, kann  a n g e n o m m e n  werden,  dab  Iiir 
die Aussche idung  yon  V i n y l p o l y m e r e n  die  Motek/ i tgr6ae  
ausschlaggebend ist .  
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N e w  D a t a  o n  th e  P h y s i c o - c h e m i c a l  P r o p e r i t i e s  
of H e p a r i n  

One of us (P2~LOS) po in t ed  o u t  t h a t  t h r o m b i n  can  be 
oxid ized  and  becomes  in  i ts  ox id ized  fo rm inac t ive ,  
fu r the r  t h a t  hepar in  inhib i t s  this  ox ida t ion  c o m p l e t e l y  
in y -quan t i t i c s  1. 

Th i s  h i t h e r t o  u n k n o w n  p r o p e r t y  of h e p a r i n  i nduced  
us to  e x a m i n e  the  b e h a v i o u r  of hepa r in  ( H o f f m a n n -  
La  Roche)  in an oxid iz ing  resp. ox id i z ing - reduc ing  
sys tem.  W e  did n o t  succeed in our  pas t  e x p e r i m e n t s  in 
r e a c t i v a t i n g  the  oxidized and thus  i n a c t i v a t e d  t h rombin ,  
we m a d e  use of the  e x p e r i m e n t s  on ox id iz ing- reduc ing  
sys tems.  We  chose for o u r  e x p e r i m e n t s  t he  m e t h y l e n e  
b lue - l eukome thy l ene  b lue-ascorb ic  ac id -dehydroasco rb ic  
ac id  sys tem and  p roceeded  as fo l lows:  

To  a so lu t ion  of  m e t h y I e n e . b I u e  d i lu ted  1 :5000  we 
added  the  same q u a n t i t y  of 1% ascorbic  ac id  solut ion 
and  by  boi l ing  r educed  the  m e t h y l e n e  blue to  leuko-  
m e t h y I e n e  blue. As in our  s y s t e m  the  q u a n t i t y  of 
ascorbic  ac id  was in excess of the  q u a n t i t y  of m e t h y l e n e  
blue the  sys tem,  besides  dehydroasco rb i c  acid,  also con-  
t a ined  ascorbic  acid. The  ascorbic  ac id  p r e v e n t e d  the  
i m m e d i a t e  ox ida t ion  of t he  l e u k o m e t h y l e n e  blue,  and  
there fore  ou r  sy s t em r e m a i n e d  nea r ly  eolourless  and  
con ta ined  m e t h y l e n e  blue on ly  in traces,  W h e n  hepar in  

in c o n c e n t r a t i o n  of v a r y i n g  y -quan t i t i e s  (20-200y) 
4-5  ml  

was added  to  our  s y s t e m  the  l c u k o m e t h y l e n e  blue under -  
w e n t  o x i d a t i o n  and  was reox id ized  to  m e t h y l e n e  blue. 
The  q u a n t i t y  depends  on the  a m o u n t  of hepar in ,  whereas  
t he  cont ro ls  w i t h o u t  a n y  hepa r in  r e m a i n e d  colourless,  
t h a t  is t h e  o x i d a t i o n  of  l e u k o m e t h y l e n e  b lue  did n o t  
t ake  place.  

W e  used for m e a s u r e m e n t s  PULFRICH*S Stu fenpho to -  
mete r .  

W e  had  fu r ther  to c lear  up whe the r  hepar in  a l ters  the  
equ i l i b r i um of the  l e u k o m c t h y l e n e  b lue -dehydroasco rb i c  
ac id  sys tem,  w h e t h e r  hepa r in  i tself  is an  ox id i z ing  
subs t ance  or  ach ieves  i t s  effect  t h r o u g h  t r ans fe r  of o x y -  
gen f rom o t h e r  sources. Our  e x p e r i m e n t s  p r o v e d  t h a t  
hepa r in  does no t  upse t  t he  equ i l i b r ium of t he  leuko-  
m e t h y l e n e  b lue -dehydroasco rb ic  acid  s y s t e m  and  is n o t  
an  o x i d i z i n g  subs tance  ei ther ,  b u t  i t  t ransfers  the  o x y g e n  
of t h e  air  or  of any  o the r  ox id iz ing  ma te r i a l  ava i lab le ,  or  
pos i t ive  charges,  w i t h  such  v igou r  t h a t  t he  o x i d a t i o n  of  
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Exper. 7 
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the leukomethylene blue takes place in spite of the  
presence of ascorbic acid. This fact is proved as follows: 

(1) If  we make the above-mentioned system contain- 
ing heparin airt ight by a layer of paraffin oil, the effect 
of heparin on the leukomethylene blue is inhibited com- 
pletely. 

(2) The quan t i ty  of leukomethylene blue oxidized by 
the same amount  of heparin depends on the size of 
surfaces touching the air and the thickness of fluid 
layers. Mathematical ly  the ratio of the sizes of surfaces 
referred to the unit  of thickness of the layers is equivalent  
to the ratio of the quant i t ies  of oxidized leukomethylene 
blue. For  example:  200 y heparin oxidized 44 y leuko- 
methylene blue when the size of surface was 5-5 cm * and 
the thickness of layer 1.5 c a .  The same amount  of 
heparin oxidized 7.45 y leukomethylene blue when the 
surface was 1.6 cm * and the thickness of layer 3.2 c a .  
The ratio of the quant i t ies  of oxidized leukomethylene 
blue is 5-91. The value calculated theoret ical ly is: 

5-5/1-5 _ 7.3. 
1.6/3-2 

In our experiments the theoretical ly calculated and ex- 
perimental ly found values agreed as far as 80% (for 
example:  5.91 and 7.3). 
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(3) If  we added to our system Fe +++ ions or H20 , the 
oxidat ion of leukomethylene blue was much quicker in 
the tubes containing V quanti t ies  of heparin than in the 
control tubes containing no heparin. 

The effect of heparin in our system could be inhibited 
by adding to it small quanti t ies  of serum (0.1 ml/5 ml). 
I t  has not  ye t  been decided whether  this phenomenon is 
to be explained by the modifying effect of the plasma 
factor of heparin or by the serum protein causing in- 
ac t ivat ion of heparin. 

We could show the same effect when using toluidine 
blue instead of methylene blue. This system however,  
does not  yield a pure colour, bluish purple, and was not  
suitable for colorometric estimation. 

The above-ment ioned effect of heparin depends much 
on the PH" We made our experiments at PvI's between 
5-6. The spontaneous oxidat ion of the leukomethytene 
blue increases at  PH 7 in control tubes considerably and 
tha t  of the heparin falls below half. At PH 7.5, practically 
no heparin effect can be demonstrated.  At higher Pvl's 
there is again a heparin effect, but  i t  could not be 
measured by colorometric methods, as the colour be- 
came greenish blue. In  strong basic solutions no spont- 
aneous oxidat ion could be observed. 

As to the mechanism of the heparin effect, i t  seems 
probable tha t  heparin with a high molecular weight and 
high negative charge adsorbes on its surface the basic 
molecule of leukomethylene blue so tha t  the la t te r  
becomes very sensitive for oxidat ive  influences. This 
supposition is supported by further  experiments.  

The colour-reaction of heparin-toluidine blue that 
LlSON considered as a specific reaction of sulphuric 
esters of high molecular weight 1 disappears at  higher 
temperatures  and reappears at lower temperatures.  As 
the figure shows, the decomposition begins already at 
30 ° C, and the original purple colour takes a bluish shade. 
The change of colour between 38-40°C becomes very 
definite, but  complete only a t  85°C when the solution is 
entirely blue. While cooling, the blue turns through 
transi tory colours purple again. Different alcohols 
(methyl-, ~ethyl-, propyl-, and butylalcohol,  glycerol) and 
the watery solution of sodium choleinicum also brake 
the toluidine blue-heparin a t tachment .  If  we add propyt 
alcohol to the system the decomposit ion begins already 
at 5 % concentrat ion and becomes complete in the pre- 
sence of 30 % of propyl alcohol. 

As adsorptive forces decrease and even cease on higher 
temperatures,  and as the desorptive proper ty  of alcohols 
and sodium choleinicum solutions are generally known, 
our supposition tha t  the heparin toluidine blue attach- 
ment  is an adsorption seems to be proved. 
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Zusammen/assung  

Wir untersuchten die Heparinwirkung auf Redox- 
systeme und stellten dabei fest, dab selbst sehr kleine 
Mengen Hepar in  die Oxydat ion des Leukomethylen- 
blaues f6rdern. Das Hepar in  als ein groBes, negat iv  ge- 
ladenes Molektil gibt diese Wirkung durch die Adsorp-' 
tion und die dadurch hervorgerufene Aktivierung des 
Leukomethylenblau-Molektils.  Ffir den Ablauf der Oxy- 
dation ist eine Sauerstoffquelle notwendig. AuBerdem 
wurde bewiesen, dab die Heparin-Toluidinblau-Bindung 
eine adsorptive Bindung ist. 
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Lyophil ization and Mutat ion in Yeast 
Four  years back, chromosomal and genic changes were 

observed in yeast  cul tured in a cold room 1. This was to 
be expected since tempera ture  shocks have been known 
to have different effects on animals and plants  z. Gene 
mutat ions  in animals are accelerated by temperature  
shocks while the same agency induces a doubling of the 
chromosome complement  in plants 3. In yeasts, gene 
mutat ions  4, chromosal translocations 5, and te t raploidy s 
have been observed as a result  of thermal  shocks. The 
question arose whether  lyophil ization may  not  produce 
similar changes 7. The most  impor tan t  step during the 
process of lyopbilization is to cool the culture suddenly 8 

:t M. I4[. SUBRAMANIAM and B. RANGANATHAN, Sat. and Cult.13, 
I02 (1947); Proc. Nat. Inst. Sci. India 14, 279 (1948).-M. K. SUBRA- 
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