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O B S E R V A T I O N S  ON T H E  COAGULATION ANOMALY 

IN V ~ A M I N  K - D E F I C I E N C Y  AND DICUMAROL P O I S O N I N G  

HENRIK DAM A~D EBBE SONDERGAARD 

D~a~m~t ~ ~ ,  P o ~ c  ~ s a ~ ,  C ~ h ~  ( ~ n m ~  

QUICK x (1947) has suggested that the coagulation factor lacking in the plasma 
of animals poisoned by dicumaroF might be different from that lacking in cases of 
vitamin K-deficiency. HoweveL mixtures of the two abnormal plasmas did not ex- 
hibit normal coagulation (DAML 1948 ). We have continued the investigation of this 
problem by the ~mple means of mixing plasmas in va~ous proportions and deter- 
mining the clotting time (according to LARSEN AND PLUM ~, 1941 ) after addition of 
chicken brain thromboplastin. 

The resu~s indicate that in addi~on to the lack of a common factor in both kinds 
of plasma there also seems to be involved to some extent the lack of second factor in 
vitamin K deficiency and of a third in dicumarol poisoning. 

EXPERIMENTAL 

The expefimen~ were carded out with c~ck~ 
NormM con t ro l  were 6ven  a c o m m ~ M  c~cken ration Kom the day of h ~ c h ~  
Vitamin K-defic~ncy was devdoped by means of the ~Howing ~et .  

D~t  67 B 

Dried pancreas (waste produ~ Kom ins~in m a n u ~ d u r ~  extracted with gasoline 200 
Dried brewers yeast, e t h ~  extracted . . . . . . . . . . . . . . . . . . .  7 ° 
Sucro~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670 
S g t  mixture ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
Cod l iv~  ~1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

IO00 
+ 25 mg ~ hmtocoph~M acetate (EphynM acetate, "Roch~O per IOOO g ~e t .  

D ~ u m a r ~  po~oning was produced by ~ n g  tabM~ of the substance ~ynparin,  
"Ferrosan'O ora~y k~ c~cks ~ c ~ n g  the c o m m ~ M  d~t.  An amount, va r~ng  ~om 
0.3 to 0.6 mg daily per g body weight, was ~ven  for several days ~ succes~on. 

Several s a m ~  of 0.2 ml Mood were taken from the carotid artery by means of 
nee~e and syringe, the latter containing 0.4 ml of a 0.3 % sMu~on of so~um ~ a t e  

: ~ : - c M : L f l l L ~ : ~ i l ~ ( ~ ' h ~ x Y ~ : ~ r i s ~ p l e m e n t e d  with I3.5 mg KI, 139 mg CuSO,, SHOO, 
556 mg MnSOI.4H~O ~ r  ioo g. 
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~ H~O). The ~ t ra ted  b~od  was chilled in ~ewateL centrifuged, and the plasma (kept 
on ice) used for preparing mixtures with other plasmas obtMned in the same way. 

Concentrated thromboplastin was prepared from brains of vitamin K-defic~nt 
ch~ks according to the technique described by DAM AND GLAVlND * (1938) and stored 
in frozen state. Bdore  use the concentrated thromboplastin was fiquefied by  gentle 
heating and dilutions I : lO were made with 0.9% NaC1. To 4 ml of this diluted throm- 
boplasfin 1.25 ml 1.94% CaCI~, 2H~O were added. For the determinations 0.6 ml of the 
plasma d t ra t e  mixture was placed in a cen~ifuge tube in a waterbath at 37 ° C and 
o.21 ml of the preheated thromboplas t in~aldum chloride mixture added. The tube was 
agffated gently once every 2 seconds until dot t ing was observed. 

The ~ s u l ~  are presented in Figs 1- 7. 
Each curve represents the ~ o ~ g  times for m ix tu r~  of plasmas obtMned from 

two chick~ 
0 r ~ n a t e :  Clotting time ~ ~conds  
A b s ~ a :  R a t ~  b a w e e n  the two componen~ of the m ~ t u ~ s  
K = Plasma of v f f a m ~  K-defi6ent chick 
D = Plasma ~ c~ck  p~soned by ~ c u m a r d  
N = Plasma of normM c~ck  
KD = P ~ s m a  of vi tamin K-defident chick p~soned by ~cumarol  
In~ces  I, 2, 3 ~c .  ~ r  to ~ v ~ u M  c~(ks .  

D I S C U S S I O N  

I t  ~ apparent  that  ~ m ~ t u ~ s  of 2 ~ m a s  of the same kind ~ o r m ~  - -  normM; 
K-defi~ent - -  K-defident;  d i cumard  - -  ~cumarol) the dot t ing times never decline 
be~w t h ~  d lhe m o ~  r a # ~ y  d ~ t ~ g  ~asma .  The same appl i~  to m ix tu r~  ~ v i t a m ~  
K-defic~nt and noxmM ~ a s m a  ~nd to mixtures of ~cumarol  ~ a s m a  and n o r m ~  ~asma .  
Con~ary  to t~s ,  m i x t u ~ s  of ~cumarM p l ~ m a  and ~ m a  of ~ t a m ~  K-defi~ent 
a ~ m ~ s  show a dec~ne ~ ~ t ~ g  time to a p ~ n t  somewh~ ~ w ~  than the d ~ t ~ g  time 
of the most r a ~ y  d ~ t ~ g  component, p rodded  that  the ~ f f~ence  in ~ot t ing time 
of the two ~ a s m a s  ~ not too great. In  no case the ~ t ~ g  time of the m ~ t ~ s  wi~ 
b ~ o m e  n~mM.  These o b ~ r v a t ~ n s  are most easily e x ~ n e d  by the a ~ u m p t ~ n  
t h ~  both p l ~ m a s  (d~cum~M ~ m a  ~nd ~ a s m a  d the ~ t a m ~  K-de~cient animal) 
are p r imar i~  ~ c k ~ g  ~ one and the same component, wh~eas  in a d ~ t ~ n  to t~s ,  
• cumarM p ~ s m a  ~ ~cMng in another component and ~ t a m ~  K-defic~nt ~ a s m a  in 
a t~ rd .  

In cases where a ~ t a m ~  K-defident a ~ m M  was p~soned with ~ c u m a r ~  the 
m~tur~s  ~ such a ~ s m a  with # ~ m a  from a vitamin KMeficient animM or an an im~ 
p~soned by  ~cumarM showed no depres~on of the ~ot t ing time bMow the lower 
endp~nt .  T ~ s  is in ag~ement  with the assumpt~n  set forth above, ~nce in these 
cases the component wh~h ~ assumed to be present ~ ~ t a m ~  K-defi~ent ~ a s m a  but  
not in ~cumaro l  plasma and vice versa ~ now ~ i m ~ e d .  

From p ~ v ~ u s  ~ v ~ t ~ n s  ~ ~ e m s  most l~My t h ~  the component ~ c k ~ g  ~ 
both of the p~smas  ~ the "das~cM p r ~ h r o m M ~ ' ,  whereas the pos~Me identity of the 

R e f e m m ~  p .  413 . 
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Fig. I. Pa~s of p l a sm~ of identicM types with 
no or only moderate difference between the 

endpoints 

Fig. 2. Pairs of d ~ u m a r ~  plasmas with varying 
degree of difference between the e n d p ~ n ~  
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~ g .  3. M ~ r e s  of ~ t a m ~  K~ef i c~n t  and 
normal ~asma  

R ~ r e n c e s  p. 413. 
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Fig. 4. M~tures  of dicumarol pIasma and nor- 
mal plasma 
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~ g .  5 and 6. M ~ r e s  of d ~ u m a r ~  ~ a s m a  and ~ m ~  K ~ e f i ~ e n t  ~asmas  

I 
~0 

140 

~0 

80 

X 

60 

40 • 

5O ~0% 
~ 0 %  50 0 

Fig. 7. Mixtures of # a s m a  of ~ t a m i n  KMefi~ent  ch~ks  pMsoned by d icumar~  with v i t a m ~  
K-defi~ent and dicumarM ~ a s m a  respectiveIy, compared wAh m ~ t u r e s  of v i tamin KMefi~ent  

and d~umarM plasma 

2 other factors with any of those recently announced (OwREN~ 1947, Q~ICK 1, 1947, 
WARE eta/. 6, 1947) remMns to be establ~hed. 
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SUMMARY 

Clotting times of mixtures in varying proport~ns  of plasmas of vitamin K-defident chicks 
and chicks p~soned by dicumarol have been de~rmined by the technique of LARSES AND PLUM. 
Provided the difference ~etween ~he dot t ing  times of the 2 separate plasmas is not too great~ mixtures 
in certMn proportions will do t  somewhat faster than does the mo~  rapidly c ~ i n g  of the 2 plasmas, 
but never as rapidly as normM plasma. This is explMned by assuming that  the two plasmas are 
primarily Mcking in one and the same componen~ whereas in addffion to th~  vitamin K-defic~nt 
plasma is ~cking in another component and d~umarol-plasma in a third. 

R~SUM~ 

D6terminatio~ Far la m6thode de LARSEN ET PLUM, de la vffe~e de coaguMt~n de m~anges 
en proportion variable de plasmas de pouM~ carenc6s en vitamine K, et de pouM~ intoxiqu6s par 
M d~umarM. A condition que la diff6rence entre ~s  vite~es de coagulat~n de chacun des deux 
plasmas ne soit pas trop ~ev6e, Murs m~anges dans certaines proportions coaguMnt un peu plus 
r i te  que ce~i  des deux plasmas qui coaguM le plus rapidement;  ma~ ces m~anges ne coaguMnt 
jama~ aussi vite que M plasma normS.  Pour expliquer ce fait, on peut supposer que Ms deux plasmas 
manquent  ~ndamentMement  dMn seul et  m6me const i tuant  et  q u e e n  plus, M plasma carenc6 en 
vitamine K manque dMn second const i tuant  et M plasma des animaux intoxiqu6s par M d~umarol  
manque dMn t r ~ i ~ m e .  

ZUSAMMENFASSUNG 

Plasma von Hfi~mrn mff Vitamin K-MangM und Plasma von m~ D~umarol ver#ffe ten  Hfih- 
nern wurden in ve~ch~denen  Verh~tnissen gemi~ht ,  und die Gerinnungszeffen nach der Methode 
von LARSEN UND ~LUM besfimmt. Unter der Voraussetzung, dass die Gefinnungszeffen der b~den 
reinen Plasmen ~ch nh:ht zu ~ h r  u n t e ~ c h ~ d e ~  werden gewi~e Gem~che von ihnen etwas schneHer 
gerinnen Ms das schneHstgefinnende der be~en  Plasmen, jedoch niem~s so ~hnM1 w~ normMes 
Plasm~ D~s w~d dutch die Annahme erldgrL da~  b~den  Plasmen primgr ~ne und d ~s d b e  Kom- 
ponente ~hl t ,  wghrend Plasma m~ Vitamin K-Mang~ noch ~ e  w~te r~  und DkumarolpMsma ~ne 
dr i t te  Komponente abgeht. 
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