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Nachkriegsjahren als Blutersatz sowie als Vehikel-
substanz! Verwendung gefunden.

Kiirzlich haben AMMON und Mitarbeiter? gezeigt, da
am Hund und am Kaninchen ein Teil des verabreichten
Peristons gespeichert wird und in den Organen histolo-
gisch nachweisbare Verfinderungen verursacht. Nur
etwa 40-60 9%, des Peristons werden durch den Harn aus-
geschieden,

Avmon und BraUNscHMIDT? vermuten, daB nur die
niedrigmolekularen Anteile des Polyvinylpyrrolidons die
Nieren passieren, wahrend die hohermolekularen Anteile
vornehmlich in der Milz und in den Lymphknoten
abgelagert werden.

Wir haben nun zwei kidufliche Injektionslésungen auf
ihre Polydispersitdt hin untersucht, indem wir die Ein-
dampfriickstinde nach dem Entsalzen fraktionierten
und die Molekulargewichte mit Hilfe von Ultrazentri-
fugen- und Viskositdtsmessungen bestimmten.

Dabei erhielten wir folgende Ergebnisse?:

Handelspraparat I Handelspraparat 11
Durchschnitts- Durchschnitis-
%-Gehalt molekulargewicht Y- Gehalt molekulargewicht
11,8 54000 13,4 76000
13,2 52500 7.8 54000
11,1 35000 11,3 42500
11,1 34000 9,9 28000
15,3 25000 12,7 22500
10,4 19500 8,5 16200
7,0 13200 10,6 12600
4.8 11800 10,6 11000
4,2 8700 2,7 5800
11,1 2700 12,7 5400

Obwohl die Permeabilitit der Niere fiir synthetische
Stoffe noch nicht genau bekannt ist4, scheint uns die
von AmMmoN und Mitarbeitern gegebene Deutung zu-
mindesten fiir Vinylpolymere in Anbetracht der gefun-
denen breiten Molekulargewichtsverteilung richtig zu
sein.

An der Ratte konnten wir mit Polyvinylalkohols
histologisch nachweisen, dafBl Fraktionen von einem
durchschnittlichen Molekulargewicht von 75000 in ver-
schiedenen Organen (Milz, Leber, Niere) reichlicher ab-
gelagert werden als Fraktionen von einem durchschnitt-
lichen Molekulargewicht von 235000,

Da ein Abbau im Organismus unwahrscheinlich und
nach den Ergebnissen von AMMON und BRAUNSCHMIDTS®
auszuschlieBen ist, kann angenommen werden, daR fiir
die Ausscheidung von Vinylpolymeren die Molekiilgréle
ausschlaggebend ist.
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Uber Ablagerungsversuche von definierten Polyvinyl-
alkoholfraktionen soll spdter an anderer Stelle ausfiihr-
lich berichtet werden.,

K. DiALER, A. Stuper und K. VOGLER

Wissenschaftliche Laboratorien der Fa. F. Hoffmann-
La Roche & Co. AG,, Basel, den 15. Dezember 1950.

Summary

The molecular weight distribution of two commercial
blood substitutes of the polyvinyl-pyrrolidone type is
determined.

The width of this distribution is discussed in relation
to excretion experiments.

It is shown by histological methods that fractions of
polyvinylalcohol of an average molecular weight of
75,000 are retained in the organs to a greater extent than
fractions of an average molecular weight of 25,000,

New Data on the Physico-chemical Properities
of Heparin

One of us (PALos) pointed out that thrombin can be
oxidized and becomes in its oxidized form inactive,
further that heparin inhibits this oxidation completely
in y-quantitiest.

This hitherto unknown property of heparin induced
us to examine the bebaviour of heparin (Hoffmann-
La Roche) in an oxidizing resp. oxidizing-reducing
system, We did not succeed in our past experiments in
reactivating the oxidized and thus inactivated thrombin,
we made use of the experiments on oxidizing-reducing
systems. We chose for our experiments the methylene
blue-leukomethylene blue-ascorbic acid-dehydroascorbic
acid system and proceeded as follows:

To a solution of methylene, blue diluted 1:5000 we
added the same quantity of 19 ascorbic acid solution
and by boiling reduced the methylene blue to leuko-
methylene blue. As in our system the quantity of
ascorbic acid was in excess of the quantity of methylene
blue the system, besides dehydroascorbic acid, also con-
tained ascorbic acid. The ascorbic acid prevented the
immediate oxidation of the leukomethylene blue, and
therefore our system remained nearly colourless and
contained methylene blue only in traces. When heparin
(20-2007)

4-5ml
was added to our system the lenkomethylene blue under-
went oxidation and was reoxidized to methylene blue.
The quantity depends on the amount of heparin, whereas
the controls without any heparin remained colourless,
that is the oxidation of leukomethylene blue did not
take place.

We used for measurements PULFRICH's Stufenphoto-
meter.

We had further to clear up whether heparin alters the
equilibrium of the leukomethylene blue-dehydroascorbic
acid system, whether heparin itself is an oxidizing
substance or achieves its effect through transfer of oxy-
gen from other sources. Our experiments proved that
heparin does not upset the equilibrium of the leuko-
methylene blue-dehydroascorbic acid system and is not
an oxidizing substance either, but it transfers the oxygen
of the air or of any other oxidizing material available, or
positive charges, with such vigour that the oxidation of

in concentration of wvarying y-quantities
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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 airtight by a layer of paraffin oil, the effect
of heparin on the leukomethylene blue is inhibited com-
pletely.

(2) The quantity 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. Mathematically the ratio of the sizes of surfaces
referred to the unit of thickness of the layers is equivalent
to the ratio of the quantities 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:-5cm. 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 cm.
The ratio of the quantities of oxidized leukomethylene
blue is 5-91. The value calculated theoretically is:

5-5/1°5

1-6/3-2
In our experiments the theoretically calculated and ex-
perimentally found values agreed as far as 809% (for
example: 5-91 and 7-3).
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(3) If we added to our system Fe*++ jons or H,0O, the
oxidation of leukomethylene blue was much quicker in
the tubes containing ¥ quantities 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 quantities of serum (0-1 ml/5 ml),
It has not yet 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-
activation 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-mentioned effect of heparin depends much
on the p;. We made our experiments at pg’s between
5-6. The spontaneous oxidation of the leukomethylene
blue increases at py 7 in control tubes considerably and
that of the heparin falls below half. At py 7-5, practically
no heparin effect can be demonstrated. At higher py’s
there is again a heparin effect, but it could not be
measured by colorometric methods, as the colour be-
came greenish blue. In strong basic solutions no spont-
aneous oxidation could be observed.

As to the mechanism of the heparin effect, it seems
probable that heparin with a high molecular weight and
high negative charge adsorbes on its surface the basic
molecule of leukomethylene blue so that the latter
becomes very sensitive for oxidative influences. This
supposition is supported by further experiments.
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The colour-reaction of heparin-toluidine blue that
Lison considered as a specific reaction of sulphuric
esters of high molecular weight® 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 blnish shade.
The change of colour between 38-40°C becomes very
definite, but complete only at 85°C when the solution is
entirely blue. While cooling, the blue turns through
transitory colours purple again. Different alcohols
(methyl-, ®ethyl-, propyl-, and butylalcohol, glycerol) and
the watery solution of sodium choleinicum also brake
the toluidine blue-heparin attachment. If we add propyl
alcohol to the system the decomposition begins already
at 59% concentration and becomes complete in the pre-
sence of 309, of propyl alcohol.

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

L. A. PAros and CH, KocsAN

IInd Medical Clinic of the Péter Pdzmany University
of Budapest, Hungary, May 25, 1950.

Zusammenfassung

Wir untersuchten die Heparinwirkung auf Redox-
systeme und stellten dabei fest, daB3 selbst sehr kleine
Mengen Heparin die Oxydation des Leukomethylen-
blaues férdern. Das Heparin als ein grofes, negativ ge-
ladenes Molekiil gibt diese Wirkung durch die Adsorp-
tion und die dadurch hervorgerufene Aktivierung des
Leukomethylenblau-Molekiils. Fiir den Ablauf der Oxy-
dation ist eine Sauerstoffquelle notwendig. Auflerdem
wurde bewiesen, dafl die Heparin-Toluidinblau-Bindung
eine adsorptive Bindung ist.
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Lyophilization and Mutation in Yeast

Four years back, chromosomal and genic changes were
observed in yeast cultured in a cold room!. This was to
be expected since temperature shocks have been known
to have different effects on animals and plants? Gene
mutations in animals are accelerated by temperature
shocks while the same agency induces a doubling of the
chromosome complement in plants® In yeasts, gene
mutations?, chromosal translocations®, and tetraploidy?®
have been observed as a result of thermal shocks. The
question arose whether lyophilization may not produce
similar changes?. The most important step during the
process of lyophilization is to cool the culture suddenly®
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