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Riassunto 
D a u n a  soluzione di l ipov i t e l l ina  (la l i pop ro t e ina  del  

tuor lo  d e l l ' u o v o  di pollo) ± r a t t a t a  con spermi  v i v i  di 
Arbacia tixula si ha  l i b e r a z i o n e  di fosfolipidi .  Ques to  
e spe r fmen to  ~ cons idera to  un model lo  del la  reaz ione  
cor t ica le  di fecondaz ione  d e l l ' u o v o  di r iccio di mare .  

O n  the  Incorporat ion  of Radioact ive  A m i n o  Ac ids  
into  the Prote in  Fract ion  of  Torula ~tili$ 

Torula utilis incorpora tes  labeled  ca rbon  suppl ied  
in t he  fo rm of ])L-amino acids in to  its p ro te in  f rac t ions  
by  an  enzy 'mat ic  process  ~. I t  is of in t e res t  to  learn  
w h e t h e r  the re  is a p re fe ren t i a l  u t i l i za t ion  of  one opt ica l  
i somer .  W h e n  an ine r t  i somer  is added  to  t he  radio-  
ac t ive  racemic  m i x t u r e  pr ior  to i ncuba t i on  w i t h  the  
o rgan i sm t h e  i somer  should  decrease b y  i so tope  d i lu t ion  
t h e  a m o u n t  of  r ad ioac t i ve  p ro te in  p roduced  if t he  i somer  
is i d e n t i c a l : w i t h  t h a t  m e m b e r  of the  r acemic  m i x t u r e  
which  the  cells 'select f 0 r i n c o r p 0 r a t i o n  in to  the  pro te in  
fractior/ .  The  resul ts  g iven  in t he  t ab le  were o b t a i n e d  by  
i ncu b a t i ng  Torula utilis w i t h  DL-alanine - 1 - C  ~.  Since 
the re  is a decrease  in r a d i o a c t i v i t y  of the  p ro te in  f rac t ion  
on add i t i on  of e i ther  t he  ine r t  L or t he  I) isomer,  i t  m u s t  
be assumed t h a t  t he  yeas t  cell  uti l izes b o t h  isomers  for 
i nco rpora t ion  in to  t he  p ro te in  f ract ion.  

Effect of Addition of Inert Optical Isomers on Incorporation of D~- 
alaninc -1-  C 1~ into Torul~ u~ilis Proteins 

Relative Radioactivity Substance Added 
of Protein Fraction 

Control, standard medium 
only . . . . . . .  : . 

10 mg inert  L-alanine . . . 
10 mg inert L-alanine . . . .  
10 mg inert D-alanine . . . 
10 mginer t  D-alanine . . . 

100 
4.6 
4-3 

12"8 
11"9 

E a c h  i ncuba t i on  f lask con ta ined  0.2 mI packed  cells 
suspended  in 2 m l , s t a n d a r d  m e d i u m  (2) and  0.2 m g  
(2.4 × 10 -3 me) 0f DL-alai~ine - 1 -  C 11. The  f lasks were  
i n c u b a t e d  a t  37°C for 45 rain in an  o x y g e n  a tmosphe re .  
T h e  m e t h o d  of analys is  has  been  descr ibed  in a p rev ious  
p a p e r  3. 

F. FRIEDBERG 

Department of Biochemistry, Howard University, 
Washington, D.C., June 1, 1953. 

Zusammenfassung 
Der  E iwe i s san te i l  in G e g e n w a r t  v o n  r a d i o a k t i v e m  

DL-Alanin gez i i ch te t e r  Here  zeigt  eine A k t i v i t k t s v e r -  
m in d e ru ng ,  wenn  der  Suspens ion  n ich t  r ad ioak t ive s  
D- oder  L-Alanin zugef i ig t  wird .  Of fenbar  v e r m a g  die 
Hefeze l le  beide  I somere  auszunf i tzen .  

t A. H. WEBB, F. FRIEDB]~RG, and L M. MARSHALL, Biochim. 
biophys. Acta 6, 568 (1951). 

F. FRI~D~ERG and A. H. WEBB, J. Bact, 58, 151 (1949). 

L - A r g i n i n  a l s  B e w e g u n g s r e g u l a t o r  

des - V e n e n h e r z e n s .  

Mit  der  v611igen I so l i e rung  e inze lner  Tei ls t f icke yon  
F l u g h a u t v e n e n  der  Chiroptera (FledermAuse und  F lug-  
hunde)  u n d  der  E n t w i c l d u n g  des (,Venens~iekchen-Pr~i- 
para tes~ 1, haben  wir  die a u t o c h t h o n e  P u l s a u t o m a t i c  
dieser  g la t t -muskul~iren Blutgef~isse nachgewiesen .  
D a n n  konn te  m i t  B i n n e n d r u c k r e i z e n  der  a k t i v e  Venen-  
puls  ausgel6s t  und  m i t  s t e i gendem D r u c k  die PuIsfre-  
quenz  e rh6h t  werden.  Die  intravaskul~ire  D e h n u n g  is t  
also ein na t f i r l icher  Re iz  fiir  die Venenpe r i s t a l t i k  ~. Fer -  
ne r  e r m i t t e l t e n  w i t  e ine  auf fa l lende  T e m p e r a t u r a b h i i n -  
g igke i t  der  Venenpu l s f r equenz ,  weIche fiber ih ren  ge-  
s a m t e n  b iok ine t i schen  T e m p e r a t u r b e r e i c h  yon  r u n d  
45°C s t reng  der  v a n - t ' I I o f f - A r r h e n i u s - R e g e l  gehorch t  8. 
Unsere  U n t e r s u c h u n g e n  fiber die Be t e i l i gung  des Sauer -  
s toffs  bei  de r  a u t o n o m e n  Venenpu l sa t ion  4 wie auch  die 
T e m p e r a t u r v e r s u c h e  machen  es wahrsche in l ich ,  dass de r  
Organ i sa t ion  der  ak t i ven  Pu l sa t ion  ein v e r m u t l i c h  ein- 
facher  b iochemischer  Vorgang  zugrunde  liegt.  Der  T e m -  
p e r a t u r k o e f f i z i e n t  n a c h  VAN T'HOFF QI0 en t sp r i ch t  je-  
denfal ls  dem,  was m a n  sons t  yon chemischen  und  enzy-  
ma t i s ch  ges t eue r t en  Vorg~ngen  her  kenn t .  

Die Pr t i fung  der  e l ek t ro ton i schen  Er regba rke i t s~nde -  
rungen  B u n d  die  R e a k t i o n e n  der  Vene  auf  wei tere  e lek-  
t r i sche  Re ize  e e rgaben  Kr i t e r i en  fiir  die P r i m i t i v i t ~ t  des  
kon t r ak t i l en  Appara tes .  A u c h  be im E l e k t r o v e n o g r a m m  
fanden  wir  ausgesprochen  e l emen ta re  Verh~l tn isseL 

Die U n t e r s u c h u n g e n  der  iona len  Einflf isse auf  diese 
Gef~sse liessen e rkennen ,  dass  die Ionen  selbst  als Puls -  
auslOser n i ch t  in F r a g e  k o m m e n  k6nnen.  I n  der  ad~iqua- 
ten  R inge r l6 sung  k o m m t  die ak t ivpu l s i e r ende  Vene  
r e l a t i v  rasch z u m  dias to l i schen  S t i l l s t and  s. Mit  den be- 
k a n n t e n  k re i s l au fak t iven  Wirks tof fen ,  wie Adrena l in ,  
H i s t a m i n  a n d  Ace ty lcho l in ,  wurden  ill phys io log ischen  
K o n z e n t r a t i o n e n  nu r  geringff igige E f fek te  erziel t  s. 

H i n g e g e n  k o n n t e n  wir  m i t  dem d ia lysab len  Ante i l  
des F l e d e r m a u s s e r u m s  wie ouch a n d e r e r  S~iugerseren 
me i s t ens  und  ausgesprochen  s t a rk  den  Pu ls  auslhsen 
bzw. anregen  und  verst~irken s,9. V¢ir haben  inzwischen  
auf  der  Suche nach  d iesem yore  B l u t p l a s m a  ge l ie fer ten  
h u m o r a l e n  Ausl6ser  sy s t ema t i s ch  die freien Aminos~uren  
geprf i f t  und  im L-Arginin den spezif ischen Re izs to f f  
gefunden.  N a c h  f e r m e n t a t i v e m  A b b a u  des  Arg in ins  m i t  
Arginase ,  nach  D e c a r b o x y l i e r u n g  oder  p a p i e r c h r o m a t o -  
g raph ischer  A b t r e n n u n g  des Argin ins .  un t e rb l e ib t  die 
an regende  W i r k u n g  des zur  Badef l f i ss igkei t  (ad~iquate 
Ringer lhsung)  zuge t rop f t en  Serums.  Das L-Arginin 
( syn the t i sches  und  das aus  d e m  S e r u m  isol ier te  A rgi. 
nin) b e w i r k t  in K o n z e n t r a t i o n e n  yon  5 bis I00 7 p ro  
cm 3 an der  i sol ier ten  F l u g h a u t v e n e  regelmiiss ig und 
langf r i s t ig  drei  typ i sche  Vorg~inge: 1. F requenzs t e ige -  
rung,  2. T o n u s e r h 6 h u n g  und  3. A m p l i t u d e n v e r t i e f u n g .  
Die  ausff ihr l iche Beweis f i ih rung  ftir das  L-Arginin als 
h e r z a k t i v e  Subs tanz  e r sche in t  z u s a m m e n  m i t  unseren  
Be funden  fiber die "vVirkungsweise d iverser  He rzex -  
t r a k t e  ~in ~¢Helvetica phys io log ica  Acta~.  W i r  ha l t en  
h ier  nu r  das  H a u p t e r g e b n i s  fest,  dass  de r  yon  uns frf iher  
als e iweissfreier  Re izs to f f  im S e r u m d i a l y s a t  e ingeeng te  
m y o t r o p e  F a k t o r  des Venenherzens  das L-Arg in in  ist.  

1 H. M~sLIt¢, Helv. physiol. Acta 5, C3 (1947). 
H. MISLIN, Helv. physiol. Aeta 5, C18 (1947). 

3 H. MISLIN, Rev. suissc Zool. 48, 563 (194I). 
4 H. MISLIN, Helv. physiol. Acta 7, C15 (1949). 

H. MISLtN, Helv. physiol. Acta 6, C31 (1948). 
e H. MISLIN und M. KAUFMAN~, Rev. suisse Zool. 56, 344 (1949). 

H. M1SLIN, Exper. 4, 28 (1948) ; Helv. physiol. Acta 8, C74 (1951). 
s H. MtsLx~, Exper. 7, 385 (1951). 
9 H. MISLIN, Z. f. Kreislaufforsch. 42,620 (1953). 
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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. 
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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). 


