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Induktion geschlechtsgebundener Letalfaktoren dutch z~thylurahan (ClB-Methode) 
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Injizierte Zahl der Zahl der % Letat- 
Nr. des Versuches Substanzen Konzentration geprLiften X- gefundenen  faktoren 

Chromosome Letaltaktoren 

1 

Kontrol le  
2 

Kontrol le  
3 

Kontrol le  

Athy lure than  
+ KC1 

KC1 
Athylure than  

+ KC1 
KC1 

Xthylure than  
+ KC1 
KC1 

m/3 + m/7,8 
m/4 + m/7,8 

m/7,8 
m/3 + m/7,8 
m/4 + m/7,3 

m/7,8 
m[4 + m[7,8 
m/8 + m/7,8 

m/7,8 

283 
213 
310 
270 
197 
370 

64 
300 
408 

10 
7 
1 
8 
9 
3 
2 
9 
3 

3,5 
3,3 
0,3 
3,0 
4,6 
0,8 
3,1 
3,0 
0,7 

Summe Versuch 1--3 ~ thy lu re than  m/3, m/4, m/8 1 327 45 3,4 
+ KC1 + m/7,8 

Summe Kontrol len KC1 m/7,8 1 088 7 0,6 

~ = 21 430 N = 1 P <: 0,00001 

thanserien eine Erh6hung der Mutat ionsrate  auf Werte  
zwischen 3,0--4,6 %. Der Unterschied zwischen den Ure- 
than- und Kontrollserien ist,  wie der in der Tabelle wie- 
dergegebene P-Wer t  zeigt, statistisch gesichert. 

Neben den geschlechtsgebundenen Leta lmuta t ionen  
wurden in den Urethanserien auch eine Reihe sichtbarer 
Mutationen beobachtet ,  die in den Kontrollserien fehl- 
ten. Es waren dieses vier rezessive geschlechtsgebundene 
Mutat ionen (lozenge, echinus, eine aristopediaAhnliche 
und eine die Borsten mosaikart ig verlindernde Mutante),  
ferner eine Reihe dominanter Mutanten (zwei Minutes, 
eine autosomale brown-~hnliche und eine autosomale De- 
[ormed-Ahntiche Mutante,  schlieBlich eine den white- 
Locus genetisch und zytologisch umfassende Notch- 
Deficiency, die Ms Halbsei tenmosaik in der F x auftrat).  
Es scheint also das Chromosomenbri~ehe bewirkende 
Athylure than bei Drosophila alle jene Mutat ionstypen 
auszul6sen, die auch nach Einwirkung verschiedener 
Strahlenarten oder der Gruppe der Senfgase auftreten. 

Die weitere Analyse der Indukt ion sichtbarer Muta- 
tionen dutch Urethan ist Objekt  einer zweiten Versuchs- 
anordnung, fiber die an anderer Stelle berichtet  werden 
soll. 

Zum SchluB sei noch kurz die Frage der Spezi[itiit der 
durch Ure than  induzierten Mutat ionen angeschnitten. 
Wie schon aus der obigen AufzAhlung der sichtbaren 
Mutat ionen hervorgeht,  IABt sich bisher eine Ausl6sung 
spezifischer, sichtbarer Mutat ionen dutch Ure than  nicht 
erkennen, .~hnliches ergab sich aus der genetischen Ana- 
lyse 20 induzierter  Leta lmutat ionen.  Sic zeigte eine zu- 
fallsm~Bige Verteilung fiber den gesamten euchromati-  
schen Teil des X-Chromosoms (7 Letal faktoren lagen im 
Interval l  zwischen yellow und crossveinless, 5 zwischen 
crossveinless und vermilion, 5 zwischen vermilion und 
/orbed und 2 rechts yon forked. Ein letzter  Letalfaktor  
gab abnorme Spaltungszahlen in der linken Hglfte des 
X-Chromosoms und konnte daher nicht mitberticksich- 
t igt  werden). Von besonderem Interesse ist, dab in 3 FAl- 
len, in denen zwei Letalfaktoren im gleichen Miinnchen 
ents tanden waren, sich auch diese an ungleichen Stellen 
des X-Chromosoms befanden. Die zulallsm~Bige Vertei- 
lung der Letal faktoren fiber die gesamte LAnge des 
euchromatischen Teiles des X-Chromosoms deckt  sich 
mit  bisher noch unverSffentt ichten Feststel lungen Dr. 
~IARQUARDTS, die eine gleichmABige Vertei lung 190 ana- 
lysier ter  Translokations- und Fragmentat ionsbrfiche 

fiber die Chromosomen der Meiosis yon Paeonia tenui- 
[olia ergaben. M. VOGT 

Hirnforschungsinst i tut  Neustadt  (Schwarzwald), den 
27. Dezember 1947. 

Summary 
Inject ion of sublethal doses of e thylurethane into 

Drosophila melanogaster males increases the muta t ion  
rate for sex-linked lethals up to about  3.4 ~o, as compared 
with 0.6 % in the controls. In addition, several recessive 
and dominant  visible muta t ions  were obtained in the 
urethane series, while none were found in the control  
series. Up  to the present there  is no evidence for an in- 
duction of specific muta t ions  by ethylurethane.  

Effects of Colchic ine  
and other  Plant  Const i tuents  

on Blood Coagula t ion  and of T h r o m b o k i n e t i c  
A g e n t s  and A n t i c o a g u l a n t s  on P lants  

The following are the working hypothesis on which 
were based the prel iminary experiments outl ined below: 
(1) The analogies found by the author  between the 
responses of plants  and animals to colchicine and other 
plant  consti tuents,  whether  polyploidogenic or  not  x, L 
(2) The  antagonist ic  actions in plants  and animals of 
Viscum album preparat ions s and heteroauxin to col- 
chicine~, 4. (3) The influence of colchicine and heteroauxin 
on protoplasmic viscosity ~ and the r61e of this influence 
in cell division and in the polyploidizing action of these 
agentsL (4) The analogies between blood clot t ing and 

1 L. J. HAvxs, Bull. Ass. Frang. pour Cancer Ca, 1 (1937) ; Nature 
139, 371 {1937); Growth 2, 257 (1938). 

2 L. J. HAvAs, Soc. Roy. Sci. m6d. et nat. Bruxelles, Conf. 8 janv. 
1 (1940). 

a L. J. HAVAS, Congr. int. Cancer, Bruxelles (1936). 
4 L.J. HhvAs, Nature 139, 371 (1937); L,J. HAvAs and E. GAL, 

Nature 1~11, 284 (1938). 
N. NYBo~i and B. K~uvsoN, Hereditas 33, 58 (1947). 

8 H. W. BEAMS and T. C. EvANs, Biol. Bull. 79, 328 (1940). - 
N. KARTASHOVA and V. KuIms~Ev, C. R. Acad. Sci. U. R. S.S. 46, 
154 (1945). - N. KARTASXOVA, C. R. Acad. Sci. U.R.S.S. 46, 350 
(1945). - N. K. KOLTZOFF, C. R. Acad. Sci. U. R. S.S. 46, 72 (1945). 
M. G. STALItELT, VIth int. Congr. exp. Cytol. Stockholm (I947). 
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Treatment 

T h r o m b i n  I I  
T h r o m b i n  I I  

+ Colch ic ine  
I n a c t i v a t e d  T h r o m b i n  . 
I n a c t i v a t e d  T h r o m b i n  

+ Colch ie ine  
H e p a r i n  
H e p a r i n  

q- Colch ic ine  
Heparin 

+ Thrombin 
Vitamin 1( 
V i t a m i n  K 

+ Colchicine 

Rate 
of 

germina- 
tion 
% 

30-0 

45-0 
15-0 

27.5 
22-5 

. . . . .  47-5 

17.5 
62.5 

42-5 

Length 
of 

shoots 
mm 
(av.) 

193 

Table I 

Weight 
of 

1 shoot 
mg 

(av.) 

87 

Lenght 
of 

roots 
t o n i  
(a~.) 

146 

Weight 
of roots 

per plant 
mg 
(av.) 

58 

l No. 
i of tumours 

on roots 
per plant 

(av.) 

N o .  

of roots 
per 

plant 
(a~.) 

4- 

+ V i t a m i n  K 
+ H e p a r i n  . . . . .  

Colch ic ine  
C o n t r o l  H 2 0  

17.5 
80-0 
27.5 

93 
147 

87 
178 

81 

172 
100 

32 

122 
27 

146 

57 
62 

58 
88 

54 

82 
50 

41 

60 
36 
68 

30 
145 

41 
121 

44 

170 
52 

11 

108 
10 

173 

35 
47 

42 
40 

32 

61 
19 

12 

33 
21 
67 

3-14 
I 

2"26 

2-26 

-63 

1 '76 

i 2.37 

4-2 
3"6 

3"8 
3"8 

3.5 

4"2 
5"8 

3-1 

5.7 
2.6 
3.8 

Weight 
of tumours 
on shoots 
per plant 

(av.) 

14 '8 

6"7 

6 '9  

20"4 

13"4 

t h e  i n i t i a t i o n  of cell d iv i s i on  x, as  well  as b e t w e e n  b lood  
c o a g u l a t i o n  a n d  c e r t a i n  m e c h a n i s m s  in  t h e  f o r m a t i o n  
of p r e c i p i t a t i o n  m e m b r a n e s  b y  p l a n t  p r o t o p l a s ~ m .  
(5) T h e  logical  p o s t u l a t e ,  f r e q u e n t l y  c o n f i r m e d  b y  em-  
p i r i ca l  fac ts ,  t h a t  t h e  a b o v e  r e a c t i o n s  do  n o t  r e m a i n  
r e s t r i c t e d  to  c r y p t i c  m a n i f e s t a t i o n s ,  b u t  a lso  f ind  ex-  
p r e s s ion  i n  g r o w t h  p h e n o m e n a  o r  o t h e r  m a c r o s c o p i c a t l y  
d i s ce rn ib l e  e f fec ts  s. 

T h e  fo l lowing  were  t h e  chief  q u e s t i o n s  for  w h i c h  ex-  
p e r i m e n t a l  d a t a  h a d  t o  b e  co l l ec ted :  (1) Do t h r o m b o -  
k i n e t i c  a g e n t s  a n d  a n t i c o a g u l a n t s  s u c h  as  a f fec t  b l o o d  
c l o t t i n g  t i m e  (B.C.T.)  e l ic i t  r e sponses  in  p l a n t s ,  w h e t h e r  
a d m i n i s t e r e d  a l o n e  o r  c o m b i n e d  w i t h  co lch ic ine  ? Do  
colchic ine ,  or  o t h e r  p l a n t  c o n s t i t u e n t s ,  h a v e  a n  e f fec t  
o n  B.C.T.  i n  a c t i v a t i n g  t h r o m b i n e  i n  vitro ? (3) Do  
colchic ine ,  or  o t h e r  p l a n t  c o n s t i t u e n t s ,  h a v e  s y n e r g e t i c  
ef fec ts  wi th ,  or  a n t a g o n i s t i c  ef fec ts  to,  t h r o m b o k i n e t i c  
a g e n t s  or  a n t i c o a g u l a n t s  in  p l a n t s  (" C - t u m o u r s "  !) or in  
a n i m a l s  ? 

T h e  e x p e r i m e n t a l  a p p r o a c h  t o  t h e  p r o b l e m  was  a t -  
t e m p t e d  b y  t h e  fo l lowing  m e t h o d s :  

(a) Germination Exper imen t s  on Wheat  and Radishes 

T h e  seeds  were  sown  o n  f i l t e r  p a p e r  p l a c e d  in  P e t r i  
d i shes  a n d  s o a k e d  w i t h  w a t e r y  so lu t i ons  or  s u s p e n s i o n s  
of t h e  fo l lowing  s u b s t a n c e s :  (a) T h r o m b i n  I ( a c t i v i t y  
1 - - 2  U/ rag) ,  t h r o m b i n  I I  ( 4 0 - - 5 0  U / m g ) ,  b o t h  p r e p a r e d  
b y  Dr .  M. GERENDJ~S, t h r o m b i n e  I I I  ( A m e r i c a n  m a k e ) ;  
(b) D i c o u m a r o l ;  (c) x~*itamin K (' ' V i t a c o l a n  " , R i c h t e r ,  B u -  
dapes t )  1 : 2 ,000,1 : 5 ,000;  (d) H i r u d i n e  t : 2000;  (e) H e p a r i n  
400 U / r a g  I : 2,000 ; (f) I n a c t i v a t e d  t h r o m b i n  1 : 3,000 (con- 
trol)  ; (g)Colchic ine  ( B o y e r  Par i s )  1 : 5 ,000 .These  s u b s t a n c e s  
were  e i t h e r  a d m i n i s t e r e d  a lone  or  s i m u l t a n e o u s l y  w i t h  

1 L.V. HEILBRUNN, Outline of General Physiology (Philadelphia, 
1943), pp. 88,358,539, 560, 561,661,667. 

F. L. Wy~D, Am. Nat. 78, 59 (1944). 
3 L. J. HAvAs, Growth 2, 257 (1938) ; Bull. Acad. Roy. Belg., V. 

s~rie gS, 333 (194~). 

co lchic ine ,  T h e  p l a n t s  were  also t r e a t e d  w i t h  m i x t u r e s  
of t h e  a b o v e  t h r o m b o k i n e t i c  a g e n t s  a n d  a n t i c o a g u l a n t s .  

I n  t h i s  p r e l i m i n a r y  a c c o u n t  on ly  t h e  m o s t  s t r i k i n g  
r e su l t s  c a n  be  g iven .  T a b l e  I shows  t h e  r e s p o n s e s  of 
w h e a t  in  a r e p r e s e n t a t i v e  ser ies  of e x p e r i m e n t s ,  I t  m u s t  
b e  m e n t i o n e d ,  h o w e v e r ,  t h a t  in  some  o t h e r  ser ies  of 
e x p e r i m e n t s  w h e r e  t h r o m b i n  1 I I  w a s  used ,  s t i m u l a t i o n  
of s t r a i g h t  g r o w t h  was  n o t  as d i s t i n c t ,  t h e  c o n t r o l s  h a v i n g  
c a u g h t  u p  w i t h  t h e  t h r o m b i n - t r e a t e d  seed l ings  a t  t h e  
e n d  of t h e  e x p e r i m e n t .  

O t h e r  e x p e r i m e n t s  w i t h  a d i f f e r e n t  t h r o m b o k i n e t i c  
a g e n t ,  v i t a m i n  IK, g a v e  m o r e  h o m o g e n e o u s  resu l t s .  More-  
over ,  v i t a m i n  K p r o d u c e d  s o m e o t h e r  i n t e r e s t i n g  effects .  
F o r  i n s t a n c e ,  f a s c i a t e d  roo t s  a n d  s h o o t s  we re  f o u n d  in  
s eve ra l  of t h e  t r e a t e d  seed l ings  a n d  t u m o u r  g r o w t h  was  
f r e q u e n t l y  o b s e r v e d  o n  t h e  roo t - t i p s .  T u m o u r s  were  a lso 
o b t a i n e d  on  s o m e  of t h e  s t e m s  of y o u n g  b e a n  p l a n t s  
s m e a r e d  w i t h  l ano l i n  c o n t a i n i n g  a 1 :2 ,000  s o l u t i o n  of 
v i t a m i n  K.  E n l a r g e d  s t o m a t a  were  o b s e r v e d  in  b o t h  
w h e a t  a n d  beans ,  as  wel l  as  f a s c i a t e d  l eaves  a n d  f lowers  
in  t h e  l a t t e r  1. T h e s e  d i f f e r en t  f i nd ings  c o n f i r m  t h e  po ly-  
p l o i d i z i n g  a c t i o n  of  v i t a m i n  K S. (The  c h r o m o s o m a l  
a n a l y s i s  of  o u r  m a t e r i a l  wil t  b e  p u b l i s h e d  in  t h e  f ina l  
a c c o u n t . )  

As  to  t h e  a n t i c o a g u l a n t s  w h i c h  were  t e s t ed ,  t h e  effects  
of h e p a r i n  on  w h e a t  c a n  b e  seen  in  T a b l e  I. I n  s imi l a r  
e x p e r i m e n t s  h i r u d i n  p r o d u c e d  l ike resu l t s ,  w h i l s t  di- 
coumaro l ,  a t  l e a s t  in  t h e  c o n c e n t r a t i o n s  used,  d id  n o t  
seem to  h a v e  a n y  effect .  

I n  r a d i s h e s ,  3 m g  of t h r o m b i n e  I a d m i n i s t e r e d  t o  40 
seed l ings  in  t h e  cou r se  of  t h e  e x p e r i m e n t s  r e t a r d e d  
g e r m i n a t i o n .  W h e n  co leh ic ine  1 :20 ,000  was  a d d e d  to  
t h r o m b i n  t h e  p r o p o r t i o n  of g e r m i n a t e d  seeds  was  t h a t  
of one  f o u r t h  of t h e  seeds  t r e a t e d  w i t h  t h r o m b i n  alone,  
one  f i f th  of t h o s e  t r e a t e d  w i t h  co lch ic ine  a lone  a n d  one 
s i x t h  of t h e  w a t e r  con t ro l s .  W h e n  h e p a r i n  a lone  was  
a p p l i e d  to  t h e  seeds  i t  h a d  a n  ef fec t  on  g e r m i n a t i o n  

x L.J.HAvAs and L.FELF6LDY, Arch.Hung.Biol. 17, 131 (1947). 
N. NvBO~ and B. KNUTSO~', Hereditas 33, 58 (1947). 
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Material Concentration B.C.T. Remarks 

Colchicine . . . . . . . . . . . . . . . . .  { 

Viscady l  (alcoholic  Viscum ex t rac t )  . . . . . .  I 

! 

Viscum album (fresh w a t e r y  ex t rac t )  . . . . .  

Viscum ( ex t r ac t  of " B e r r i e s " )  . . . . . . . .  

Sapon in  . . . . . . . . . . . . . .  
I so la t ed  Choles te r in  . . . . . . . . . . . .  

f rom Oleanol ic  Acid  . . . . . . . . . . .  
Viscum A m m o n i a t e d  P h o s p h a t e  of Mg . . . .  

J Loranthus europaeus (wate ry  ex t rac t )  . . . . .  I 

I 

S e d u m  (pressed sap) . . . . . . . . . . . . .  

Sp inach  (wa te ry  ex t rac t )  . . . . . . . . . . .  

C o u m a r i n  . . . . . . . . . . . . . . . . .  

I 

H e t e r o a u x i n  ( indole-acet ic  acid) . . . . . . . .  t 

Mucus  o~ Leech  . . . . . . . . . . . . . . .  

R e s a c t o r  ( embryona l  l iver  ex t rac t )  . . . . . .  

Cont ro l  (see tex t )  . . . . . . . . . . . . . .  

1 :150 
1:5,000 
1:10,000 
1:20,000 

1:10 
1 :5  
1 :3  
1 :2  

c o n c e n t r a t e d  

c o n c e n t r a t e d  

c o n c e n t r a t e d  

s a t u r a t e d  
s a t u r a t e d  
s a t u r a t e d  
s a t u r a t e d  

c o n c e n t r a t e d  
1 :2  
1 :4  
I : 8  
1 :16  

c o n c e n t r a t e d  

c o n c e n t r a t e d  

s a t u r a t e d  

1:100 
1 :250 
t : 5 0 0  
I : 1 , 0 0 0  
1:5,000 

c o n c e n t r a t e d  

5:1 ,000 

15s 
15 
14 
15 

20 
48 
58 
70 
OO 

oO 

16 

20 
20 
20 
2O 

12 
14 
16 
18 
20 

20 

45 

16 

OO 

14 
t4  
I6 
18 

20 

15 

20 

s t imu la t i on  

inac t ive  
inh ib i t ion  
inh ib i t ion  
inh ib i t ion  
to t a l  i nh ib i t ion  

t o t a l  inh ib i t ion  

s t imu la t i on  

inac t ive  
inac t ive  
inac t ive  
inac t ive  

s t imu la t ion  
s t imu la t ion  
s t i m u l a t i o n  
s t i m u l a t i o n  
i nac t i ve  

i nac t i ve  

inh ib i t ion  

s t imu la t i on  

to t a l  inh ib i t ion  
s t i m u l a t i o n  
s t i m u l a t i o n  
s t i m u l a t i o n  
? 

i nac t i ve  

s t imu la t i on  

s imilar  to  t h rombin ,  b u t  c o m b i n e d  wi th  colchicine t h e  
difference in t h e  r a t e  of  ge rmina t ion ,  as c o m p a r e d  wi th  
hepar in  alone,  was ins ignif icant .  The  surface  a rea  of  the  
leaves of t h e  t h r o m b i n  p lan t s  was s ign i f ican t ly  larger  
than  t h a t  of t h e  w a t e r  controls ,  b u t  colchic ine  be ing  
added th is  g r o w t h  s t imu la t i on  was  p rac t i ca l ly  neu t ra l iz -  
ed. The  fac t  m a y  be  s igni f icant  t h a t  morpho log ica l  aber-  
rat ions,  inc lud ing  a cra ter ia ,  and  en la rged  s t o m a t a  were  
found in severa l  of  t h e  t h r o m b i n - t r e a t e d  seedlings.  

(b) E/leers o/ CoIchicine and other Plant Constituents 
on Blood-Clotting Time x . 

The  effects  of  t h e  fo l lowing subs tances  were  inves t iga t -  
ed:  Colchicine (Boyer)  ; w a t e r y  e x t r a c t s  of Visaum album; 
"Viscadyl" (Richter ,  Budapes t ) ,  an  alcoholic  e x t r a c t  of 
Viscum ; va r ious  cons t i t uen t s  of Viscum (kindly  i so la ted  
by  Z y m a  Ltd . ,  N y o n ) ;  w a t e r y  e x t r a c t s  of Loranthus 
europaeus; w a t e r y  e x t r a c t s  of  sp inach ;  h e t e r o a u x i n  
(Schuchard t ,  G6rl i tz)  ; t he  pressed sap  of  Sedum maxi- 
mum; c o u m a r i n ;  t h e  m u c u s  ofHirudo medicinalis; " R e -  
s a c t o r "  (an e m b r y o n i c  l iver  e x t r a c t  of  t h e  H u n g a r i a n  
P h a r m a c e u t i c a l  P r o d u c t s  Co., Budapes t ) ,  

T h e  e x p e r i m e n t s  were  set  up  acco rd ing  to  t he  follow- 
ing p lan  : 

1 These experiments were kindly carried out by Dr. M. GE- 
REND~S. 

Control Experiments 
O x a l a t e d  blood p l a sma  . . . . . .  • 1 -1 ml  
0 . 9 %  solu t ion  of MaC1 . . . . . .  -2 -1 ml  
Subs t ance  t r ied  . . . . . . . . .  .1 ml  
10 m g / m l  t h r o m b i n e  . . . . . . .  • 1 -t ml 
B lood  c lo t t i ng  t i m e  . . . . . . .  20. see Tab le  U 

To  t h e  fo l lowing r emarks  m a y  be a d d e d :  Loranthus 
europaeus, a l t h o u g h  be long ing  to t h e  f a m i l y  of Viscum, 
had  an effect  c o n t r a r y  to t he  l a t t e r  on B.C.T.  The  va r ious  
Viscum f rac t ions  t r i ed  d id  n o t  a f fec t  B.C.T.  a t  all. I n  
t h e  bel ief  t h a t  t h e  h igh  a m o u n t  of  solids p re sen t  in the 
V i s c u m  f rac t ions  used  m i g h t  be  responsib le  for t h e  
inh ib i t ion  of b lood c lo t t ing ,  e x t r a c t s  of sp inach  and  
Loranthus con t a in ing  t h e  s a m e  a m o u n t  of  d ry  ma te r i a l  
were  prepared ,  b u t  sp inach  was no t  nea r ly  as ac t i ve  as 
Viscum, and,  as a l r eady  s ta ted ,  Loranthus had  opposed  
effects.  The  v iscous  sap of Sedum and  t h e  mucus  of 
leeches, t r i ed  for  s imi lar  reasons,  d id  no t  a l t e r  t h e  B.C.T.  
T h e  inf luence  of h e t e r o a u x i n  ( indole-acet ic  acid),  t h e  
p l an t  ho rmone ,  was i nves t i ga t ed  because,  as t h e  a u t h o r  
has  shown 1, ~, i t  has  effects  in m a n y  respects  s imi la r  to  
those  of colchicine,  but ,  on  t h e  o the r  hand ,  ef fects  
an t agon i s t i c  to  those  of  t he  a lka lo id  in p lan t s  a n d  
animals~, 3. I t  was r e p o r t e d  m o r e o v e r  tha t ,  l ike colchicine,  

t L. J. HAvAs, Growth 2, f$57 (1938). 
2 L. J, HAvAs, Soc. Roy. Sci, m6d. et nat. Bruxelles, Conf. 8 janv. 

1 (1940) .  
a R. I.  WALKER, J .  Arnold Arb. I9, 158 (1938). 
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it  increases protoplasmic viscosi tyk (Viscosity measure- 
ments  oI the  above and other  substances, as well as of 
blood t rea ted  by the same in vitro and in  vivo are in 
progress.) 

(c) E//ects o/Colchicine on Blood Sedimentation 

The Vtestergreen method was used. To 4-5 ml cat t le  
blood mixed with  a 3.8% solution of Na-ci trate  (1:5) 
was added 0.5 mI colchicine (1:200 and 1:10,000). 
Table I I I  shows the ra te  of sedimentat ion of the red 
blood corpuscles. 

Table I I I  

Treatment 

Control (blood alone) 
Control (blood alone) 
Blood--colchicine 1 : 10,000. 
Blood~colch ic ine  1 : 200 . 

Rate of sedimenta- 
tion (mm) 

1.h 2.h 3.h 
• 5 2'5 
• 5 3"5 

1. 2.5 4'5 

(d) Effects o/Colchicine on Leeches (Hirudo medicinalis 
L.) and Earthworms (Lumbricus terrestris L.). 

Some prel iminary tests were under taken to examine 
whether  leeches which, as is known, produce the anti- 
coagulant  hirudine, would show increased resistance to 
colchicine as compared with other Vermes which do not 
excrete hirudin. This actual ly proved to be the case: 
For  instance, a leech weighing 2"9 g injected with 1.5 ml 
colchicine (1:200) resisted during 11 days, while a 
Lumbricus, weighing 2-8 g, injected with i ml colchi- 
cine, died within 7 hours. 

In other  experiments  I have tried to ascertain whether  
the act ion of colchicine could be neutral ized by the 
simultaneous adminis t ra t ion of the ant icoagulants  
Viscum and heparine. The  ear thworms were placed in 
Petr i  dishes into which was poured I ml of each of the 
various substances. I t  was found tha t  animals t rea ted  
with  Viscum ex t rac t  (62:1,000) died within  about  one 
day, whilst  the animals submit ted  to  a t r ea tmen t  of a 
mix ture  of colchicine (1:200) and Viscum survived for 
two days. Hepar in  added to  colchicine increased the 
period of survival  in a similar way. The circumstance 
t h a t  colchicine caused arterial  dilatation,  while both 
heparin and Viscum induced the  di latat ion of the 
venous system, may  contr ibute  to  the  explanat ion of 
some of the compensatory  actions of Viscum and 
colchicine. 

Conclusions 

In  summing up the principle exper imental  da ta  out- 
lined above, the  following prel iminary conclusions can 
be made:  

(1) The circumstance tha t  the polyploidogenic and 
oncogenic agent, colchicine, has an influence on proto- 
plasmic viscosity in plants, and also influences blood 
plasma viscosity in s t imulat ing the action of thrombin 
points to the similari ty of at  least this mechanism among 
those responsible for the many analogous effects of the 
drug in plants and animals. 

(2) The circumstance that ,  on the other  hand, the two 
thrombokinet ic  agents tested, thrombin  and v i tamin  K, 
act in many  respects synergetically with colchicine as 
oncogenic agents (C-tumours) and tha t  v i tamin  K is, 

1 N. NYBOM and B. KNUTSON, Hereditas 33, 58 (1947). 

moreover,  a polyploidogenic agent,  even when applied 
alone, enforces the assumption tha t  these mechanisms 
are similar. 

(3) The finding t h a t  Viscum acts, like heparin, as an 
anticoagulant ,  and t h a t  both have a tendency to counter- 
act  in plants  the oncogenic influence of the thrombo- 
kinetic act ivators  colchicine and v i t amin  K, restricts 
the circle still more. 

(4) Finally,  the discovery that ,  proport ionally to its 
concentration, heteroauxin may influence B.C.T. both 
as a thrombin ac t iva tor  and as an anticoagulant ,  is 
doubly impor tan t  in consideration of the circumstance 
mentioned above, t ha t  heteroauxin increases proto- 
plasmic viscosity in plants  and elicits, like colchicine, 
oncogenic and polyploidogenic effects 1. The antagonistic 
actions of heteroauxin to colchicine, including turnout 
growth in plants  and hormonal  actions in plants and 
animals may thus find a new explanation.  L .J .  HAvAs 

Hungar ian  Ins t i tu te  for Biological Research, Tihany, 
September  10, 1947. 

1 W. H. GREANLEAF, J. Heredity 29 (No. 12), 452 (1938). 

l~ber die bakteriostatische Wirkung 
y o n  A n t h o c y a n e n  u n d  v e r w a n d t e n  S t o f f e n  

G. F. GAUSE 1 isolierte aus t)roactinomyces cyaneus 
antibioticus eine farbige Verbindung mi t  ausgeprltgter 
antibiotischer Wirksamkeit .  Diese isolierte Substanz be- 
saB Indikatoreigenschaften.  Sic wurde auf Grund einiger 
Farbreaktionen,  die allerdings fiir ihre chemische Kon- 
s t i tut ion nicht beweisend sind, yon GAUSE 1 und BRAZH- 
NIKOVA ~ als Anthocyanid inder iva t  bzw. als nahe mit  
diesen natiirlichen Farbstoffen verwandte  Substanz be- 
zeichnet. Ffir des Vorhandensein eines Anthocyanidin-  
derivates  wurde yon GAUGE 1 such auf eine Arbei t  hin- 
gewiesen, in der KRISS 3 aus einem nahe verwandten 
Akt inomyzeten  ein Anthocyan isoliert haben wollte. Bei 
der genaueren chemischen Nachpri i fung dieser Angabe 
durch R. ROBINSON und Mitarbeiter  4 wurde jedoch fest- 
gesteltt, dab der aus Actinomyces violaceus-ruber Waks- 
man  isolierte Farbs toff  kein Anthocyan  darstellte. Nach 
den bisher vorl iegenden Li tera turangaben a ist  es such 
wenig wahrscheinlich, dab Anthocyane  in Mikroorganis- 
men vorkommen.  Sie wurden bis heute im Pflanzen- 
reich nur  yon den Moosen aufw~rts gefunden. 

D a u n s  bisher keine Untersuchungen fiber die bak- 
teriostatische %¥irkung yon Anthocyanen aus der Litera-  
tu r  bekanntgeworden sind, schien es uns yon Interesse 
zu sein, einige Anthocyane  and  chemisch verwandte  
Stoffe ant  ihre bakteriostat ische Wirkung zu prfifen. 
Wir  untersuchten s u r e r  Rubrobrassicin, einem acylier- 
ten Anthocyan  aus Rotkohl ,  des uns aus frtiheren Ver- 
suchen ~ zurVerf i /gung stand, Cyanin, Pmonin und das 
Aglycon Pmonidin. Die drei letzten Pr/ iparate stellte uns 
Herr  Prof. Dr. P. KARRER, Zfirich, freundlicherweise 
zur Verfiigung, wofiir wir ihm such an dieser Stelle 
bestens danken mOchten. Ferner  bezogen wir zwei 
Flavonolglykoside (Quercitr in und Rutin) und drei Fla- 

I G.F. GAvSE, J. Baot. 81, 649 (1946). 
2 M. G. BRAZlINIKOVA, J. Bact. 51, 655 (1946). 
a A. E. KRISS, C. R. Acad. Sci. U.R.S.S. 4, 283 (1936). 
4 D. ~RIKSON, A . E .  OXFORD und R. ROBINSON, Nature 142, 

211 (1938). 
5 F. BLANK, Botanical Rev. (New York) 13, 241 (1947). 
6 A, FREY-WYsSLING und F. BLANK, Ber. Schweiz. Ges. 53, 550 

(1943). 


