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b io t in ,  l a c to f l av in ,  n i co t i n i c  ac id  ( and  amide) ,  p a n t o t h e n i c  
acid,  or  i n d o l e a c e t i c  acid.  

I n  c o n t r a s t  to  t h e  e x p e r i m e n t s  of  STEINBERG I w i t h  
Nicoliana,  no  f o r m a t i v e  r e s p o n s e s  were  o b t a i n e d  in  t h e  
p e a  p l a n t  b y  a n y  c o m p o u n d  t e s t e d ,  e x c e p t  t h a t  of a r g i n -  
ine  on  l a t e r a l  r o o t  f o r m a t i o n ,  a n d  a s l i g h t l y  s t i m u l a t i v e  
a c t i o n  on  e a r l y  lea f  d e v e l o p m e n t  b y  m e t h i o n i n e .  

T h e  o x y p r o l i n e - i n h i b i t i o n  cou ld  b e  p a r t i a l l y  ove r -  
come  b y  a n  a d d i t i o n  of p ro l ine ,  a n d  a l m o s t  c o m p l e t e l y  
b y  a n  a d d i t i o n  of y e a s t  e x t r a c t .  O t h e r  s imi l a r  a n t a g o n -  
i sms  b e t w e e n  a m i n o  ac ids  were  also n o t e d ,  f o r m i n g  
i n t e r e s t i n g  pa ra l l e l s  to  p h e n o m e n a  ea r l i e r  f o u n d  in  
m i c r o o r g a n i s m s .  

A m o r e  d e t a i l e d  r e p o r t  of t h e  r e su l t s  will  be  p u b l i s h e d  
e l sewhere .  NILS FRIES 

I n s t i t u t e  of  P h y s i o l o g i c a l  B o t a n y ,  U n i v e r s i t y  of  U p p -  
sala ,  U p p s a l a ,  Sweden ,  J u n e  28, 1951. 

Zusamraenfassung 

E s  w u r d e  die E i n w i r k u n g  y o n  22 A m i n o s ~ u r e n  in  
v e r s c h i e d e n e n  K o n z e n t r a t i o n e n  au f  W a c h s t u m  u n d  E n t -  
w i c k l u n g  j u n g e r ;  in  s t e r i l e r  A g a r - K u l t u r  g e z i i c h t e t e r  
E r b s e n k e i m l i n g e  s t u d i e r t .  I n  h 6 h e r e n  K o n z e n t r a t i o n e n  
(>= 10 #Mol  je  K u l t u r )  w i r k t e n  die m e i s t e n  A m i n o s ~ u r e n  
h e m m e n d  au f  das  W a c h s t u m ,  was  s ich  b e s o n d e r s  a n  de r  
W u r z e l  zeigte .  E i n e  S o n d e r s t e l l u n g  n a h m  d a b e i  Oxy-  
p r o l i n  e in ,  da s  s c h o n  bei  e i n e r  K o n z e n t r a t i o n  y o n  e t w a  
0,3/ , l~Iol  j e  K u l t u r  e ine  d e u t l i c h e  H e m m u n g  v e r u r -  
s ach te .  Diese  w u r d e  n u r  te i lweise  d u r c h  P r o l i n  au fge -  
h o b e n .  Die  d u r c h  E n t f e r n u n g  d e r  K o t y l e d o n e n  b e d i n g t e  
a k r o p e t a l e  V e r s c h i e b u n g  des  , d u r e h s c h n i t t l i c h e n  I n -  
s e r t i o n s p u n k t e s , ,  ( =  A I P )  de r  S e i t e n w u r z e l n  k o n n t e  
d u r c h  H e f e e x t r a k t  ode r  A r g i n i n  g e w i s s e r m a B e n  r i ick-  
g~ingig g e m a c h t  werden .  

t R. A. STEINBERG, J. Agr. Res. 75, 81 (1947). 

H e m m u n g  d e r  A d e n o s i n t r i p h o s p h a t a s e  
durch  Co lch ic in  

I n  F o r t s e t z u n g  u n s e r e r  U n t e r s u c h u n g e n  f iber  d e n  
E in f l uB  v o n  Colch ic in  au f  F e r m e n t e  des  N u k l e o t i d -  
s to f fwechse l s  1 h a b e n  wir  u n t e r  a n d e r e m  a u c h  die F r a g e  
geprf i f t ,  ob  die A T P a s e  d u t c h  Colch ic in  g e h e m m t  werde .  
Dies  e r s eh i en  u m  so d r i n g e n d e r ,  als  e i n m a l  v o n  uns  i m  
Ze l lke rn  e ine  b e t r A c h t l i c h e  A T P a s e - A k t i v i t i i t  n a c h g e -  
wiesen  w o r d e n  i s t  ~ u n d  a n d e r e r s e i t s  d ie  K o n t r a k t i o n  de r  
T e i l u n g s s p i n d e l  v o n  v e r s c h i e d e n e r  Sei te  ( L i t e r a t u r s i e h e  3) 
m i t  d e r  lV[uske lkon t rak t ion  in  A n a l o g i e  g e s e t z t  wurde ,  
w o m i t  d ie  "Wi rksamke i t  des  A T P - A T P a s e - S y s t e m s  a u c h  
ffir d ie  T e i l u n g s s p i n d e l  p o s t u l i e r t  wurde .  D a  A T P - Z u -  
s a t z  die W i r k u n g  des  k l a s s i s chen  Sp inde lg i f t e s  Co lch ic in  
in  de r  G e w e b e k u l t u r  a u f h e b t  3, u n d  d a  p f l a n z l i c h e  H e r z -  
g i f te  sowoh l  d e n  Co lch ic ine f f ek t  zu u n t e r d r t i c k e n  4 a ls  
a u c h  e ine  A T P a s e - A k t i v i e r u n g  a u s z u l 6 s e n  v e r m S g e n  s, 
h a t  LETTR/~ au f  e ine  w e s e n t l i c h e  B e t e i l i g u n g  des  A T P -  
U m s a t z e s  a n  de r  Ze l l t e i l ung  u n d  au f  e i n e n  E i n g r i f f  y o n  
Colch ic in  in  den  A T P - S t o f f w e c h s e l  geschlossen .  Lrn ter  - 
s u c h u n g e n  f iber  den  Einflul3 y o n  Colch ic in  au f  den  A T P -  
U m s a t z  i m  b i o c h e m i s c h  d e f i n i e r t e n  S y s t e m  l iegen a b e t  
b i s h e r  n o c h  n i c h t  vor .  

1 K. L~NG, G. SIEBEaV und H. OSWALD, Exper. 5, 449 (1949). 
"- K. LANG und G. SIEBERT, Biochem. Z. (irn Druck). 

H. LETTR£, Erg. Physiol. 46, 379 (1950). 
4 C. LANDSCHOTZ, Naturwiss. 36, 379 (1949), 
5 R. HEGGLIN~ H. GRAUER und R. ML~NCInNGER, Exper. 5, 127 

(1949). 

I m  f o l g e n d e n  soll k u r z  f iber  Ve r su  che  b e r i c h t e t  werden ,  
in  d e n e n  d e r  Einflul3 yon  Colch ic in  au f  die f e r m e n t a t i v e  
A T P - S p a l t u n g  u n t e r s u c h t  wurde .  Als  F e r m e n t q u e l l e  
d i e n t e  e in  Myos inp r~ tpa r a t  au s  K a n i n c h e n -  ode r  H u n d e -  
m u s k e l L  D e r  V e r s u c h s a n s a t z  w u r d e  m i t  0,1 m V e r o n a l  
p H  7,4 g e p u f f e r t  u n d  e n t h i e l t  I0  - s m  Ca++. N a c h  0, 5 
u n d  i 0  M i n u t e n  w u r d e  j ewei l s  d ie  R e a k t i o n  d u r c h  T r i -  
ch loress igs i ture  u n t e r b r o c h e n  u n d  eine k o l o r i m e t r i s c h e  
P h o s p h a t b e s t i m m u n g  n a c h  LOHMANN u n d  JENDRASSIK 
d u r c h g e f t i h r t L  Das  in d e n  AnsAtzen  v o r h a n d e n e  Col- 
ch ic in  w i rd  y o n  de r  e n t s t e h e n d e n  P h o s p h o m o l y b d ~ t n -  
si iure gefiillt ,  e r g i b t  T r t i b u n g e n  u n d  a d s o r b i e r t  M o l y b d / i n -  
b lau ,  so d a b  e ine  d i r e k t e  k o l o r i m e t r i s c h e  B e s t i m m u n g  
v o n  P h o s p h a t  bei  C o l c h i c i n g e g e n w a r t  u n m 6 g l i c h  ist .  W i t  
i so l i e r t en  d a h e r  e n t w e d e r  da s  e n t s t a n d e n e  a n o r g a n i s c h e  
P h o s p h a t  als  M a g n e s i u m a m m o n i u m p h o s p h a t  n a c h  LOH- 
MANN 3 u n d  b r a c h t e n  dieses  z u r  A n a l y s e  ode r  s c h f i t t e l t e n  
da s  e n t s t a n d e n e  Molybd~inb lau  m i t  I s o b u t a n o I - ~ t h a n o l  
n a c h  ALLEN 4 aUS, WaS e i n f a c h e r  ist .  K o n t r o l l v e r s u c h e  
m i t  Zus~ttzen y o n  a n o r g a n i s c h e m  P h o s p h a t  ze ig ten ,  d a b  
be i  b e i d e n  V e r f a h r e n  ke in  V e r l u s t  a n  P h o s p h a t  gegen-  
f iber  de r  d i r e k t e n  k o l o r i m e t r i s c h e n  B e s t i m m u n g  e i n t r i t t .  

I n  r e l a t i v  h o h e n  K o n z e n t r a t i o n e n  h e m m t  Colch ic in  
die A T P a s e  deu t l i ch ,  u n d  zwar  be i  1 . 1 0 - 3 m  E n d -  
k o n z e n t r a t i o n  m a x i m a l  u m  40 %, bei  1 .10 -4  m u m  r u n d  
e in  Vier te l ,  w i i h r e n d  be i  g e r i n g e r e n  C o l c h i c i n m e n g e n  
ke ine  B e e i n f l u s s u n g  m e h r  er folgt .  E r h b h u n g  de r  Col- 
c h i c i n k o n z e n t r a t i o n  h a t  k e i n e  Z u n a h m e  d e r  H e m m u n g  
z u r  Folge .  Die  n a c h f o l g e n d e  T a b e U e  g i b t  die M i t t e l w e r t e  
au s  jewei ls  8 V e r s u c h e n  (10 -3 m b is  10-4 m) bzw.  4 Ve r -  
s u c h e n  (10 -6 m b i s  10 -s  m) w i e d e r :  

Zunahme an anorganischem Phosphat in 7; 1 cm 3 Myosinl5sung, 
3 mg ATP, 10 -3 m Ca ++, 0,1 m Veronal pH 7,4 

Kontrolle 
1.10 -3 m Colchicin 
1.10 -4 m Colchicin 
1-10 -s  m Colchicin 
1 - 10 -6 m Cotchicin 
I .  10 -7 m Colchicin 
1.10 -8 m Colchicin 

nacl nach 
5 mi: 10 min 

20 31 
12 21 
14 24 
17 29 
19 35 
22 33 
21 30 

prozentuale Hemmung 

n. 5 rain n. 1O min 

40 32 
30 22 

nicht  signifikant  
0 0 
0 0 
0 0 

Die  t y p i s c h e  M i t o s e g i f t w i r k u n g  e n t f a l t e t  Co lch ic in  
n a c h  d e n  A n g a b e n  v o n  LETTR/~ bei  e ine r  K o n z e n t r a t i o n  
y o n  0,016 7 / cm *, da s  s i nd  4 . 1 0  -8 m ;  bei  d i e se r  Menge  
t r i t t  n a c h  u n s e r e n  V e r s u c h e n  m i t  S i c h e r h e i t  ke ine  
H e m m u n g  des  A T P - A b b a u e s  m e h r  e in .  Die  E x p e r i m e n t e  
s a g e n  d a h e r  z w a r  n i c h t s  P o s i t i v e s  a u s  f iber  die Rol le  y o n  
C o l c h i c h i n  be i  d e r  H e m m u n g  de r  Ze l l t e i lung ,  ze igen  
a b e r , d a B  B e z i e h u n g e n  zwi schen  de r  C o l c h i c i n w i r k u n g  u n d  
de r  S p i n d e l k o n t r a k t i o n ' a u f  de r  Bas i s  de r  G e w i n n u n g  
y o n  K o n t r a k t i o n s e n e r g i e  aus  A T P - S p a l t u n g  n i c h t  be-  
s t e h e n ,  

Der Firma Hoffmann-La Roche AG,~ Basel, sind wir ffir die 
liebenswfirdige ~)berlassung yon Colchicin zu grol3em Dank ver- 
pflichtet. 

K.  LANG, G. SIEBERT u n d  W.  ESTEL/vIANN 

P h y s i o l o g i s c h - c h e m i s c h e s  I n s t i t u t  de r  J o h a n n e s - G u -  
t e n b e r g - U n i v e r s i t ~ t t  Ma inz ,  d e n  1. J u l i  1951. 

1 ATP wurde uns in dankenswerter Weise von den Zellstoff- 
werken Waldhof zur Verffigung gestellt. 

2 K. LOIfMANN und L. JEnDRASSIK, Biochem. Z. 178, 419 (1926). 
s K. LOHMANN, Biochem. Z. 194, 306 (1928}. 
4 R. J. L. ALLEN, Biochem. J. 34, 858 (1940). 
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Summary 
The ATPase ac t iv i ty  is inhibited by Colchicin in Con- 

centrations of 10 -3 m and 10 -4 m at c r a t e  of 40 to 20%, 
but in no way in the range of 10 -~ m and 10 -s nl, where 
Colchicin exerts its typical  spindle-blocking action on 
the mitot ic  cell division. I t  is therefore no evidence, t ha t  
Colchicin acts by influence on the energy yielding ATP-  
ATPase  system, which was proposed to be responsible 
for the spindle contraction.  

Heparinocytes and Hibernation 

The most characterist ic feature of the physiology of 
hibernation is the change of a mammal  within certain 
limits from homoiothermy to poiki lothermy (cf. for 
instance SUOMALAINE~). Thus for instance the body 
temperature  of the hedgehog in hibernation may fall to 
about  2 ° C. When the animalwakes out  of hibernation, its 
body tempera ture  rises in some hours from 2-25°C 
again to 30-35°C and the animal returns to homoio- 
thermy. 

Because of the low body tempera ture  the metabol ism 
of the animal is greatly reduced during hibernation.  This 
appears in such phenomena as re tardat ion of the hear t  
rate (SV0MALAINEN and SARAJAS*). In the summer the 
hear t  of the hedgehog beats about  190 t imes per minute,  
during hibernat ion only about  20 t imes per minute.  
Since no thrombi  occur in the circulatory system in 
spite of the reduced hear t  function, and Mood circulation 
occurs wi thout  disturbance, there seemed to be reason 
to invest igate  to what  ex ten t  changes appear  during 
hibernat ion in the number  and histologically observ- 
able heparin content  of the heparin-secreting heparino- 
cytes or Ehrl ich 's  mast  cells. 

The fixation of the tissues was made with a modifica- 
tion of Holmgren and Wilander 's  method ~. Wi th  the 
use of Holmgren and Wilander 's  basic lead acetate,  
harmful  crystals may appear in the preparations.  They 
are not  formed if formalin and alcohol are added to the 
fixative. At  the same t ime the general I ixabil i ty and 
stainabil i ty are improved.  

Relative heparinocyte content of the small intestine and bronchial 
branches in the hedgehog. Each figure represents the mean of a 

hundred unit areas used in the investigation. 

Small intestine 

Bronchial 
branches . . 

...... , [ 
N'ormal Hibernating Woken from 

hedgehog hedgehog hibernation 

4-3 
5.9 
4-2 
4-8 

27-0 
39.2 
25 "4 
30"5 

24"3 
18,2 
11-9 
18.1 

75-5 
70.2 
92-3 
79-3 

14-1 
7.9 

11-0 

69"7 
74.5 

72.1 

The quant i ta t ive  de te rmina t ion  of heparinocytes was 
made by c o u n t i n g t h e i r  number  in the visual field of a 

x p. SUOMALAmEN, Sitz.-Ber. Finn. Akad, Wiss. 1943, 163 (1944). 
P. SUOMALAINICN and S. SARAJAS, Ann, Zool. Soc. "Vanamo" 

~,  2 (1951}. 
3 Hj. HOLMGREH and 0, WILANDER, Z. mikr,-anat. Forsch. 42, 

°.4~ (1937), 

microscope at × 450 magnification. From each prepara- 
tion, 100 visual fields were chosen entirely at  random. 
In these the number  of heparinocytes was counted 
within the frame of the limits of depth  of the fine adjust- 
ment.  To facil i tate counting, the visual field was divided 
into squares wi th  the aid of a grid. 

Hepar inocytes  are numerous in tile small intestine 
and lungs round the bronchial  branches in the hedgehog. 

Their  number  is increased during hibernation,  b u t  is 
also large in animals just  woken from hibernat ion (table). 

Judging from the increas4 in the number  of heparino- 
cytes and their  histological ~ppearance, heparin secre- 
tion is greater  than normal  in hibernation,  when  the 
hear t  rate in the hedgehog is great ly  reduced. Actual  
physiological determinat ions of the coagulation t ime of 
the blood of the hedgehog in hibernat ion are still incom- 
plete. 

A full report  of this work will appear  elsewhere. 

PAAVO SUOMALAINEN a n d  R A I J A  H.KRMA 

ZoologicM Laboratory,  Helsinki Universi ty,  Helsinki, 
Finland, April  14, 1951. 

ZusammenJassung 
Trotz der s tark herabgesetzten Schlagfrequenz des 

Herzens  steIlen sich beim winterschlafenden Igel 
keine Thromben ein. Die Menge der Hepar inozyten  oder 
Ehrlichschen Mastzellen ist denn such beim Igetwghrend 
des V¢interschlafs erh6ht.  Daraus, und aus dem histo- 
logischen Bild dieser Zellen, kann geschlossen werden, 
dab die Heparinsekret ion im Winterschlaf  zugenommen 
hat.  

Study on the Growth of the Erythroblast 
in Normal and Bone-Marrow Erythroblastosis 

Conditions 

During the last few years our knowledge of the biology 
of the bone-marrow cells has been considerably widened 
with part icular  regard to their  diffe1:entiation and prolif- 
eration. However  there is still a complete lack of infor- 
mation about  the growth of the bone-marrow cells 
during the interkinetic period. The lack of informatiGn 
on this Subject is due to the impossibil i ty of Studying 
directly the development  of the l iving cell, by  measuring 
at  suitable intervals of t ime the increase in size which is 
of biometric interest.  

We thought  it  might  be interest ing to collect some 
indirect data  on the cytoplasmic growth through the 
observation of fixed and stained films. As it  was not  
possible to relate the cytoplasmic growth to time, we 
studied the growth of the cytoplasm with  respect to the 
nucleus, the la t ter  being considered as a funct ionof  time. 
In other  words, the aim was to  invest igate  the ex ten t  to 
which the cytoplasmic diameter  increased when the 
nuclear diameter  increased a specified amount .  

The evaluat ion of the growth of the cytoplasm with 
respect to the nucleus was made by the slope (a) of the 
in t e rpo la t ing  line of the cytoplasmic diameter  with 
respect to the nuclear one. 

In this s tudy another  value was also considered, i. e. 
the correlation coefficient of nucleo-cytoplasmic dia- 
meters (r). 

By "cytoplasmic  d iameter"  we mean the cubic root 
of the difference between cellular diameter  and nuclear 
diameter,  both cubed. 

We made our researches on the basophil erythroblast  
including also proerythroblast - -because the basophil 


