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The explanat ion of the erratic behavior  of the un- 
saturated steroid ketones is obscure. There are no steric 
nor electronic considerations which preclude the con- 
densation. However ,  one possible cause may  be the  
ready dissociation of the  unsa tura ted  thiazolidines into 
their  components .  This possibility is supported by the 
fact tha t  the condensation of benzalacetophenone with  
cysteine could not be demonst ra ted  spectroscopically 
when the concentra t ion of the reactants  was .001 M. 
At .02 M concentration, however,  the crystal l ine prod- 
uct  precipi ta ted from solution and was readily isolated. 

The ready formation of thiazolidines from carbonyl 
compounds and cysteine leads to speculation about  
their  biochemical  significance. Do such structures re- 
present a form in which carbonyl  compounds,  such as 
the steroid hormones, combine with essential cellular 
enzymes or proteins ? 

The  results obtained from the  s tudy of enzyme inhi- 
bition by carbonyl compounds x-~ indicate t h a t  car- 
bonyl  compounds are capable of react ing with en- 
zymes and in some cas~s do so by  a react ion between 
them and the  free snlfhydryl  groups in the  protein 
molecule 5. The  demonstra t ion tha t  various aldehydes 
and  ketones, including steroid ketones, condense With 
cysteine to form thiazolidines makes it  reasonable to  
suggest tha t  such heterocyclic s t ructures  represent a 
possible product  of condensation of a carbonyl  com- 
pound with a sulfhydryl  moiety of a protein. For  ex- 
ample, i t  is conceivable tha t  steroid hormones conjugate  
with sulfhydryl-containing enzymes by forming thia- 
zolidines, and by doing so behave as coenzymes or 
prosthetic groups. Furthermore,  the steroids may  be 
t ranspor ted  through the blood in the form of analogous 
protein conjugates.  

Speculation such as this may  serve to  s t imulate  or 
suggest exper iments  which may  be used to s tudy  the 
difficult problem of the  mechanism of act ion of the 
steroid hormones. For  example,  to  tes t  the  va l id i ty  of 
this hypothesis, a t t empts  are now being made to de- 
termine the influence of steroid ketones on the  ac t iv i ty  
of enzymes whose specific ac t iondepends  on the exist- 
ence of free sulfhydryl groups. SEYMOUR LIEBERMAN 

Memorial  Hospital ,  blew York, Septembre 6, 1946. 

Rdsumd 
Les st6rones donnent  par  condensat ion avec des 

cyst6ines des spiro-st6ro~des-thiazolidines. On a men- 
tionn6 1 ' importance possible de telles s tructures dans 
des processus biochimiques.  
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On  the  Inact ivat ion of T h r o m b i n  

I t  has been known about  heparin ever  since its discov- 
ery tha t  i t  inhibits the coagulating action of thrombin,  
when plasma is used to test  the ac t iv i ty  of this enzyme. 
We found tha t  a th rombin  solution, inac t iva ted  by 
heparin, can be brought  back to its original ac t iv i ty  by 
a suitable amount  of tissue-kinase. This reac t iva t ion  
of thrombin  is due to the same effect as observed by 
E. CHARGAFF, MORRIS ZIFF, S, S. COHEN, where hep- 

arin, combined with  kinase, loses its ant icoagulant  
act ivi ty.  

In such a mixture,  where thrombin,  heparin and 
kinase are together,  th rombin  begins t o  disappear when 
serum is added to the mixture,  a l though the added 
quan t i ty  of serum alone inact ivates  thrombin  to a very  
small extent .  I t  was found tha t  the quan t i ty  of throm- 
bin which disappears under  this condit ion corresponds 
to the amount  of heparin used to inact ivate  thrombin 
prior to the addit ion of kinase. The t ime curve of this 
inact ivat ion has a typical  shape resembling the dis- 
sociation curve of a polybasic acid. The~e observations 
suggest tha t  the serum contains a factor which liberates 
-- under these conditions -- heparin from its bound 
state,  step by step. This factor which we call "hepar in -  
l iberase,"  is thermolabile,  seems to be an albumin, can 
be purified from serum by means of adsorpt ion on 
C 7 AI(OH)~ gel and by a subsequent  fract ionat ion with  
ammonium sulfate. 

Thrombin  disappears from serum whether  it  was 
formed during the blood coagulation or added to it  
later. We found tha t  a certain amount  of serum is able 
to  inact iva te  only a certain amount  of thrombin,  
showing t h a t  the substance which is responsible for 
the  inact ivat ion can be exhausted.  This inact iva t ion  
follows the type  of a monomolecular  react ion only in the 
Case when serum is in a great  excess compared to 
tha t  of the thrombin,  but  when the quan t i ty  of the 
inac t iva t ing  substance is about  to be exhausted,  the 
t ime curve of the reaction resembles the dissociation 
curve of a polybasic acid; suggesting tha t  the in- 
ac t ivat ion proceeds step by step. 

There is a certain s imilar i ty  between the inacti- 
vat ion of th rombin  by serum and the inac t iva t ion  of 
th rombin  by the bound heparin. Al though i t  is not  
yet  known whether  bound heparin occurs in serum 
or not, i t  is possible, t ha t  the inact ivat ion of th rombin  
in serum is due to  a bound heparin ~,2. 

K. LAKI and L. LOR.~ND 

Ins t i tu te  of Biochemistry,  Univers i ty  of Budapest ,  
August  8, 1946: 

ZusammenIassung 

Es wird eine Analogie zwischen der bekannten Throm- 
bininakt ivierung in Serum und dem Inakt ivierungs-  
prgzeB von Thrombin durch gebundenes Hepar in  ge- 
zeigt. Es ist mSglich, dab die Thrombininakt ivierungs-  
fAhigkeit des Serums dem gebundenen Hepar in  zu ver- 
danken ist. 

x The detailed account of this work will appear shortly in Acta 
physiologica Hungarica. 

2 j .  biol. Chem. 136, 257 (1940). 

S~parat ion,  par voie  ch imique ,  des  m y o s i n e s  ~ et p 

Dans une pr6c6dente communicat ion x, nous avons 
montr6 que la myosine est constitu6e de trois compo- 
santes ~lectrophor6tiquement dissociables, que nous 
avons appel6es myosines ~, p e t  7, et que l 'on peut  ob- 
tenir  une myosine presque exclusivement  compos6e 
de ~ .en faradisant pr6alablement le muscle de lapin. 
Nous avons precis6 en outre 1 que la forte opalescente 
des solutions de myosine d'EDSALL OU de myosine B 
(volt DUB,bmSON 2) est due ~. la pr6sence de la compo- 
sante ~. 

Ayant  remarqu$ que clans certaines conditions de 

1 M. Dv~uissou, Exper. 2, 258 (1946). 
2 M. DUBUtSSON, Bull. Soe. Sci. Roy. Liege, 1945, p. 113. 
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pr6cipitation, par  des solutions salines concentr6es, on' 
pouvait ,  h part ir  d 'une  solution de myosine opalescente, 
obtenir  des pr6cipit6s diff6rant entre eux en ceci que 
leur dissolution donnai t  lieu ~ des solutions plus ou 
moins exemptes de cette opalescence, nous avons 
cherch6 ~. pr~ciser mieux les conditions de s6paration 
des composantes ~t et ~, dans l 'espoir de reussir ~ les 
pr6parer ~ l '~tat  pur  

A. Trac6 6lectrophor6tique de myosine o~ purifi~e, apr~s ~4 heures 
d%lectrophorbse ft 1,59 volts/cm, PH: 7,10, p: 0,40 (0,1/z phosphates 

mono- et disodiques + 0,3 p NaCI). 
La dissym~trie de la figure est due/~ la grande viscosit6 de la solu- 
tion, ~ la coexistence d'un ph6nom~ne de r6flexion partielle et d'un 

gradient d'indice tr~s 61ev6 (voir communication pr6c~dente). 
B. Trac6 61ectrophor6tique de myosine fl purifi6e, apr~s 29 heures 
d'61ectrophorSse ~ 1,62 volts/cm, PH: 7,14,/2:0,40 (m6me compo- 

sition). 

Le mode op6ratoire est le su ivant :  la concentrat ion 
de la solution de myosine d'EDSALL de muscles au repos 
de lapin est amen6e aux environs de 0,25 % de prot~ines 
par addit ion de KCI 0,5 m et le pH ajust6 "~ 6,2-6,4. 
On ajoute, ~ 0 ° C, tr~s lentement  et en agi tant  constam- 
ment, une solution satur~e de sulfate d ' ammonium.  
Lorsque la saturat ion a t te in t  23 ~ 24%, un pr~cipit~ 
commence ~ se former. On poursuit  l 'addi t ion jusqu '~ 
27 % de saturation.  Le pr6cipit6 est stpar6 par centri-  
fugation, lay6 an moyen de sulfate d ' ammonium 
27% de saturation, puis dissous dans KCI 0,5 m, 
On obtient  une solution ~paisse, tr~s visqueuse, tr~s 
opalescente (fraction I). 

Ce qui reste de prot6ines dans la solution m~re est 
pr6cipit~ compl~tement par addition de sulfate d ' am-  
monium t~ 45% de saturation.  Ce pr6cipit~, lay6 puis 
dissous dans KCI 0,5 m, fournit  une solution faible- 
ment  visqueuse, tr~s limpide, m~me aux fortes concen- 
t rat ions (fraction II).  

A l'61ectrophor~se (/t: 0,40; PH: 7,10), la fraction I 
se montre  constitu6e de myosines ~ et  ~, avec une 
asymStrie cathode-anode tr~s marqu6e. La :traction I f  
est d~pourvue de ~, mais cont ient  des traces de 7. 

La fraction I, pr~cipit6e et large deux lois par  de l 'eau 
distill~e, dissoute dans KCI 0,5 m, repr6cipit~e par  
le sulfate d ' ammon ium ~ 27 % de saturation,  puis re- 
dissoute clans KCI 0,5 m, soumise ~ l'~lectrophor~se 
(pH 7~I0; 0,3 p NaCI + 0,1 p phosphates mono- et 

disodiques) montre de la myosine o~ dlectrophovdtiquement 
pure et exceptionnellement homog~neL Ses solutions sont 
tr~s turbides, trOs visqueuses, thixotropes et ]ortement bi- 
rg/ringentes par agitation. 

La fraction II ,  trait6e comme la fraction I, mais 
pr6cipit~e f inalement par du sulfate d ' a m m o n i u m  
37,5% de saturat ion et redissoute dans KCI 0,5 m 
se r6v~le ~tre de la myosine ~ dlectrophorgtiquement pure 
et exceptionnellement homog~ne. M~me apr~s des 61ectro- 
phor~ses tr~s prolong~es (30 heures, 1,6 volts]cm), le 
gradient  d ' indice reste extr~mement  61ev6, aussi bien 

la cathode qu'tL l 'anode. Ainsi pr~par~e, cette prot~ine 
montre  plus d'homog6n6it6 que la myosine /~ ob tenue  
directement ~ par t i r  de muscles pr6alablement  fara- 
dis6s et qui, m~me Iorsqu'elle paral t  d6pourvue com- 
pl~tement des composantes g e t  7, manifeste, au cours 
d'~lectrophor~ses comparables, un  6talement  plus pro- 
none6, sur tout  ~ la cathode. 

Les solutions de myosine ~ sont  tr~s limpides, faible- 
ment  visqueuses et faiblement bir6fringentes par  
agitation. 

En  r6sum6, par f ract ionnements  au sulfate d ' ammo-  
nium, nous avons pu isoler dans un  6tat  61ectrophor~- 
t iquement  pu t  et except ionnel lement  homog~ne les 
deux composantes principales de la myosine du muscle 
stri6 du lapin:  la myosine ~ pr$cipite entre  23 et 27% 
de sa turat ion et la myosine /3 entre 35 et 39% de satu-  
ration. La myosine fl ainsi pr~par6e est beaucoup plus 
homog~ne que la myosine d'EDsaLL de muscles fati- 
gues, m6me lorsque cetle-ci est enti+rement d6pourvue 
des composantes a e t  7- 

Les solutions de ces myosines a e t  /~ different consi- 
d6rablement par leurs propri6t6s physiques. 

~ .  DUBUISSON 

Laboratoire de Biologic g6n~rale, Universit6 de Li8ge, 
et Chaire d'Actualit~s scientifiques, Universit6 &Alger. 

Summary 
I t  is possible to separate in a state of high electro- 

phoretic pur i ty  and homogeneity the ~ and fl com- 
ponents of myosin solutions by fractionation with am- 
monium sulfate. 

The solutions of ~ and fl myosins differ considerably 
by their physical properties. 

On obtient un meilleur rendement en myosine ~ si, au lieu de 
partir d'une solution de myosine d'EDsA~L, on utilise une solution 
de myosine B, beaueoup plus fiche en myosine ~ (DvawssoN~). 

M. Dv~msso~, Exper. ~, 258 (1946}. 

Enzyme Preparations 
from Cel lu lose-Decomposing  Bacteria 

The enzymic decomposition of cellulose is as yet very 
little studied. So far, only the enzymes of the inverte-  
brates 1,~,3,4 and fungi i,6,7 have been more closely 
i, nvestigated. Concerning bacteria, only two a t t empts  

1 p, KARRER and collaborators, Helv. chim. acta 6, 1923 el sqq. 
B. HELFEmCH and J. GOERDELER, Ber. Verh. stichs. Akad. 

Wiss. Leipzig, math.-phys. KL 92, 75 (1940). 
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