
426 Br6ves communications - Brevi eomunicazioni [EXPERIENTIA VOL. IX / 11] 

Meiner Assistentin Frl. L. RIESTERER danke ich fiir ihre wertvolle 
Mitarbeit. 

H. MISLIN 

Zoologische AnstaIt tier Universitiit Basel, den I. Sep- 
tember 7953. 

Summary  

Based on former exper iments  i t  is shown tha t  the 
venous pulse on the isolated vein of the membrane  of 
Chiroptera (preparation of the venous sack) is caused by 
a humorai  factor, whichis  isolated in the serum diatysate 
of bats and other  mammals  as L-arginine. This amino- 
acid is responsible for the increasing of ampli tude,  
tonus, and frequency. 

Antagonism between Tropolone and Colchicine 
in Rat Fibroblast Cultures 

In extension of previous work on the mechanism of 
the metaphase arrest by colchicine and on agents antag- 
onizing this effect in cultures of ra t  fibroblasts x, we 
should like to present here a report  on the influence of 
the simplest s tructural  analogue of colchicine, namely 
tropolone (2-hydroxy-2, 4, 6-cyclo-heptatr ien-l-one) 2, on 
this system. 

In  an earlier s tudy it  was established tha t  three cyclo- 
heptene derivatives,  tropolone, its methyle ther  and 
4,5-tetramethylene tropolone, did not  appear to act  as 
spindle poisons and, in contrast  to colchieine, failed to 
produce any significant metaphase arrest 3. Fur ther  
analysis of these observations suggested tha t  t ropolone 
influenced the mitot ic  phase percentage in a direction 
opposite to the colchicine effect, and tests were run to 
determine the action of these two compounds, when 
applied simultaneously. 

The results indicate t ha t  tropolone is a very potent  
antagonist  of colchicine: i t  favors the formation of the 
spindle and reverses the metaphase arrest produced by 
colchicine. This action of tropolone takes effect quite 
suddenly in dividing rat  fibroblasts after 16 h of exposure 
to the two agents. At  this point in the cycle, tropolone, 
if applied alone, reduces the percentage of metaphase 
figures and raises the percentage of both pre- and post- 
metaphase figures, as compared with the unt rea ted  
cultures. These findings are of special interest  because 
of the s t ructural  relationship between eolchicine and 
tropolone. 

Fibroblasts, obtained from the subcutaneous areolar 
connective tissue of 3 to 4 months  old male rats, were 
carried as stock cultures in roller tubes for 10 days and 
then transferred to MAXIMOW slides, where they  were 
allowed to grow for 5 days before the experiments  were 
begun. The slides for the various exper imental  groups 
were carefully matched to insure uniformity  of tissue 
and equal distr ibution of explants  from the different 
tubes. The exper imental  series consisted of 4 groups 
containing:  

(1) 2 × t0 -e  M colchicine; 
(2) 2 X 10 -6 M colchicine + 10 -4 M tropolone;  
(3) 10 -4 IV[ t ropolone;  
(4) saline (control). 

I M. R. MURRAY, H. H. DE LAM (BENITEZ), and E. C~ARGAFG 
F.xper. Cell. Res. 2, 165 (1951). 

9. We are indebted to Prof. W. v. ]E. DOERINO, Yale University, 
for this substance. 

a H. BENITEZ, M. R. MURRAY, and E. CnARGAFF, Anat. Rec. 112, 
309 (1952). 

The feeding mixture  used in the control experiments 
(group No. 4) consisted of one volume of human placental 
serum, one volume of beef serum ultrafil trate,  one volume 
of chick embryonic extract ,  and two volumes of SIMMS' 
balanced saline solution. The lat ter  served, in the 
exper imental  groups 1-3, as the solvent of colchicine, 
tropolone or both. These agents were introduced in 
quanti t ies sufficient to give the effective final concentra- 
tions listed in the Table. 

In our previous work on the reversal of the colchicine 
effect x i t  was noted tha t  the metaphase arrest  reached 
its peak, in terms of the mitot ic  index, and leveled off, 
at  20 h after application of the agent. \Vhen meso- 
inositol was included at  the same t ime with colchicine, 
the rising curve broke sharply at  12 h, and by 20 h had 
descended to a level close to tha t  of the controls. A 
similar ar rangement  was followed in the present s tudy 
involving colchicine and tropolone, whose results are 
represented graphically in the Figure;  one-fifth of the 
cultures in each group was, at 4 h intervals up to 20 h, 
fixed in HELL¥'S fluid, These were later stained with 
HARRIS' haematoxyl in ,  and cell-counts were made ac- 
cording to the method previously described 1. 

0.500 

0,450 

O. 4 O0 

0.350 

X 
: o.5o0 

E 
0 0 . 2 5 0  
! - -  

0 
~o.2oo 

O. t 5 0  

0.100 

0.050 

O.OOO 

A--a  Golch/cine alone • 
Colch/c ine ÷ TroDolone i 

0 - - 0  Tropolone alone / 
0 - - 0  Gonl ro / ,  s a l i n e  [ 

11 
/ 

I 
I 

/ 
/ 

4 B 12 16 20 
HOURS 

Mitotic indices, determined at 4-hour intervals, of rat fibroblast cul- 
tures exposed to colehicine and tropolone. (Compare with the Table). 

As shown in the Figure, the mitot ic  index of the group 
receiving colchicine plus tropolone (No. 2) rises above 
tha t  of the group receiving colchicine alone (No. 1) 
between 8 and 16 h after exposure, but  descends rapidly 
thereafter  to a point  below tha t  of the controls (No. 4), 
at  20 h. An analysis of the phase percentages of the 4 
groups at  20 h (Table) shows tha t  the presence of trop- 
olone has reduced the percentage of metaphases to 72, 
a figure half way between 99 % for the colchicine group, 

I M. R. MURRAY, H, H. DE LA~ (BEtclrEZ), and E. CHARGAFF, 
Expel Cell. ires. 2, 165 (1951). 
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Group 
No. Agent 

Cell counts, mitotic indices and phase percentages 

1 Colchicine. 

2 Colchicine + tropolone . 

3 Tropolone. 

4 Control 

Duration 
of 

exposure 

~ours 

16 
20 

• 16 
20 
16 
2O 
16 
20 

Total 
cells 

12,432 
13,304 
15,822 
13,384 

8,416 
12,853 
10,342 

7,248 

Total ' litotic 
mitoses index 

2,982 0.240 
6,606 0.496 
4,922 0.311 

166 0"012 
172 0.020 
310 0.024 
230 0.022 
144 0.020 

Prophase 

% 

3"2 
0.6 
3"4 
0"6 

10"5 
4"5 
2"6 
2.1 

Phase percentage 

1 Metaphasel Anaphase Telophase 

% 
95,2 
98,9 
95.6 
72.3 
31.4 
44.5 
48.2 
50.0 

% % 
0.6 0.9 
0.1 0.3 
0"7 0"3 
6.0 21.1 

12.8 45.3 
13.2 37.7 
16-5 32-6 

9-0 38.9 

and  50 % for t he  controls .  A s t r ik ing  shi f t  is also regis ter-  
ed in anaphase  and  t e lophase  figures.  I n  f ixed  p repa ra -  
t ions  of cul tures  exposed  to  t ropo lone  alone, t he  spindle  
is more  f r equen t l y  and  more  c lear ly  vis ible  t h a n  i t  is in 
t he  controls .  I n  t he  colchicine p r epa ra t i ons  i t  is ra re ly  if 
eve r  discernible.  These  and  re l a t ed  observa t ions ,  which  
will  be p re sen ted  e lsewhere  in more  e x t e n d e d  form,  
sugges t  t h a t  t r opo lone  is able  t o  sho r t en  t h e  d u r a t i o n  
of the  me t aphase ,  pe rhaps  by  e x e r t i n g  an  in f luence  on 
factors  t h a t  gove rn  the  f o r m a t i o n  of t h e  spindle .  

The  on ly  agen t  d i scovered  he re to fo re  capab le  of  
b locking  the  ac t ion  of colchicine has  been  ~neso-inositolK 
T h e  e x p e r i m e n t s  p r e sen t ed  here  show t ropo lone  to  be 
e v e n  more  effect ive.  T h o u g h  i t  is u n k n o w n  w h e t h e r  
s e v e n - m e m b e r e d  r ing c o m p o u n d s  occur  in animal '  cells 
and  w h e t h e r  the  s imi l a r i t y  in effect  of t r opo lone  and  
inosi tol  is more  t h a n  acc identa l ,  i t  is no t  u n a t t r a c t i v e  
to  ascribe the  ac t ion  of colchicine in p roduc ing  m e t a -  
phase  ar res t  to  i ts  func t ion ing  as an a n t i m e t a b o l i t e  in 
a cha in  of  reac t ions  r equ i r ed  for nuc lear  divis ion.  

This inve~tigatlon was supported by research grants from the 
Damon Runyon Memorial Fund and from the National Cancer 
Institute, U. S. Public Health Service. 

HELENA H. ]:~ENITEZ, ~ARGARET 
i[{. ~[URRAY, and E. CHARGAFF 

Departments o/ Surgery, Anatomy, and Biochemistry, 
College o~ Physicians and Surgeons, Columbia University, 
New York 32, N.Y. ,  June 30, 1953. 

Rdsumd 

I1 a 6t6 d6mont r6  ici que  la  t ropolone ,  ana logue  s imple  
de  Ia colchic ine ,  es t  capab le  d ' ag i r  c o m m e  a n t a g o n i s t e  
pu i s san t  de  celle-ci.  D a n s  une  cu l tu re  de f ib rob las tes  du 
ra t  soumise  g l ' a c t i o n  d ' u n  m61ange de ces d e u x  agents ,  
ce t t e  a c t i o n - c o n s i s t a n t  dans  la d ispar i t ion  soudaine  de 
l ' a r r~ t  m6 taphas ique  p rodu i t  pa r  la  c o l e h i c i n e -  c o m m e n c e  
/~ se manf fes t e r  apr~s 16 h. 

1 M. R. MURRAY, H. H. DE LASt {BENITEZ), and E. CHARGAFF, 
Exper. Cell. Res. ~, 165 (1951). 

A n t a g o n i s t e s  de  l ' iodure d e  d ~ c a m ~ t h o n i u m  

la jonct ion  n e u r o - m u s c u l a i r e  

L a  P r o s t i g m i n e  accen tue  l ' i nh ib i t i on  de la  t r ans -  
mission neuro -muscu la i r e  due k l ' i odure  de d6cam6tho-  

n i u m  et  l '6s6rine est  ineff icace,  c o n t r a i r e m e n t  h ce q u ' o n  
observe  pour  le tubocura re .  Les p r i nc ipaux  an tagon i s t e s  
connus  du compos6 don t  la propri6t6 est  de ddpolar iser  
la  m e m b r a n e  muscu la i re  sont  l ' i odure  de p e n t a m d t h o -  
n i u m  1 e t  le t ubocura re .  Dans  ce dern ie r  cas, l ' a n t a g o -  
n isme est  r6c iproque  2. 

Nous  avons  cons ta t6  que  rou te  une  s6rie de subs tances  
a p p a r t e n a n t  k des s6ries ch imiques  diverses  6 ta len t  
c a ~ a b t e s ,  dans- u~e- rnesure  p lus  ou moins  marquee ,  de 
r6duire  le bloc par  d6polar i sa t ion  p rovoqu6  pa r  l ' i odure  
de  d6cam6thon ium.  C ' e s t  le eas pour  la  Pa ludr ine ,  le 
c h l o r h y d r a t e  de bis-(2 h e p t y l ) a m i n e  (1637 L), le chlor-  
h y d r a t e  d ' u n e  b u t y l a m i n e  s u b s t i t u t e  (1745 L), la  
S t i l bamid ine ,  la  Pen tamid ine ,  le 48-80 e t  le Tween  20. 

P a r m i  ces compos~s,  la Pa lud r ine  est  e l l e -mSme un 
inh ib i t eu r  f a i b l emen t  ac t i f  de la t r ansmiss ion  neuro-  
muscula i re3;  son inf luence  qu i  accuse un caract~re  
c u m u l a t i f  tr~s marqu6,  est  f o r t e m e n t  accentu6e  r a n t  pa r  
l ' i n t e r v e n t i o n  pr6alable  du t ubocu ra r e  que  par  celle de 
l ' i odure  de d6cam6thon ium.  El le  a jou t e  ses effets  ~ c e u x  
du p r emie r  e t  se m o n t r e  an t agon i s t e  du deux i~me q u a n d  
elle es t  admin is t r6e  (8 m g  de base/kg)  p e n d a n t  que  la  
t r ansmiss ion  est  en t r av6e  par  le d6polar i sant .  Son ac t ion  
inh ib i t r i ce  p ropre  n ' e s t  pas  modif i6e p a r  l '6s6rine. 

La  bis-(2 hep ty l ) amine  (1637 Labaz)  qu i  a fa i r  l 'ob~et 
d ' une  6tude p h a r m a c o l o g i q u e  de  PHILIPrOT* est  an ta -  
gonis te  de l ' i odure  de d 6 c a m 6 t h o n i u m  et  elle r6dui t  
n e t t e m e n t  la sensibi l i t6  du cha t  ~ ce compos6.  El le  ad-  
d i t ionne  ses effets  ~ ceux  du t ubocu ra r e  ; q u a n d  l ' an ima l  
a re~u une in jec t ion  de ce dernier ,  elle se mon t r e  ~ son 
t o u r  cu ra r imim6t ique .  Apr~s ac t ion  de la bis-(2 hep ty l ) -  
amine ,  celle du d 6 c a m 6 t h o n i u m  chez le c h a t  est  lev6e par  
l'6s@rlne et pa r  l ' adr6nal ine .  Ce compos6  p a r a i t  donc  
i n t e r v e n i r  au  n iveau  des p laques  mot r i ces  du c h a t  pour  
emp~cher  le d 6 v e l o p p e m e n t  de Ia d6pola r i sa t ion :  chez 
le c h a t  soumis  ~ son inf luence,  l ' i odure  de d6cam6tho-  
n i u m  d e v i e n t  comp6 t i t i f  c o m m e  le t ubocura re .  

Le  1745 Labaz ,  d o n t  les propri6t6s  hypo t ens ive s  o n t  
fair  l ' ob j e t  d ' u n e  6tude pr61iminaire e i fectu6e pa r  
CHARLIER 5 poss~de une  ac t ion  t o u t  ~ fair  semblab le  
(1 mg /kg ) ;  cependan t ,  il exerce  plus d i i f i c i l emen t  une  
inf luence  inh ib i t r i ce  par  lu i -m6me.  I1 n ' empSche  tou te -  
lois pas  l ' a m y l - t r i m 6 t h y l a m m o n i u m ,  au t re  compos6 

x W. D. M. PATOt* et E. J. ZAxms, Brit. J. Pharmacol. 4, 381 
(1949). 

2 M. J. DALLEMAGNE et E. PHILIPPOT, Brit. J. Pharmacol. 7, 601 
(1952). - O. F. HVTTER et J. E. PASCOE, Brit. J. Pharmacol. 6, 691 
(1951), 

8 j .  R. VANE, Brit. J. Pharmacol. 4, 14 (1949). 
4 E. PmLIPPOT, J. Pharm. Beige 7, 202 (1952). 
$ R. CHARLIER, Arch. Int. Pharmacodyn. (sous presse). 


