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in te ra r te r ie l l e  A n a s t o m o s e n  bei s t enos i e rende r  K o r o n a r -  
sklerose und  bei  K a m m e r h y p e r t r o p h i e  sehr  h/~ufig (70% 
der  F/ille), bei  n o r m a l e n  H e r z e n  j e d o c h  se l t en  (7% der  
FSlle) sind.  Es schein t ,  dass  der  pa tho log i s che  Prozess  
se lbs t  die E r 6 f f n u n g  b e s t e h e n d e r  odor  die B i l d u n g  n e u e r  
A n a s t o m o s e n  zur  Folge ha t .  Die D i s k r e p a n z  de r  A n s i c h t e n  
t iber  die H~tufigkeit  d ieser  A n ~ s t o m o s e n  bei  n o r m a l e n  
Herzen  b l e ib t  ungekl i i r t .  E s  i s t  m6gt ich ,  dass  bei  V e r w en-  
d u n g  unphys io log i sch  h o h e r  Str6mungsdrucke*,~.9,1° 
kf ins t l iche K o m m u n i k a t i o n e n  e n t s t e h e n ,  welche A n a -  
s tomosen  vort~iuschen.  

B, PITT, \V. SCH~VEIZER u n d  H.  SI"AUB 

~ k e r b 6 n a  V~leibull) were t r e a t e d  a t  21 ° C w i t h  20 m g %  of 
My le r an  d u r i n g  la/z h (10 seeds/100 cm 3 solut ion) .  Af te r  
dry ing ,  t h e y  were g e r m i n a t e d  a t  the  s ame  t e m p e r a t u r e .  
R o o t  t ip s  were f ixed a t  a b o u t  30 h i n t e r v a l s  s t a r t i n g  f rom 
the  second  d a y  a f t e r  sowing.  P r e t r e a t m e n t  w i t h  colchicine 
0 .05% for 2 h was used before  f ix ing in ace t ic -a lcohol  1 : 3 
for  2 h a n d  s t a i n i n g  w i t h  Feulgen .  

In  o u r  ana lys is ,  we t r i ed  to c o m p a r e  t he  f requencies  of 
b reaks  ( i so -chromat id  a n d  c h r o m a t i d )  w i t h  t he  f requencies  
of o b s e r v e d  deficiencies.  Since i t  was  p rev ious ly  found  
t h a t  t h e  a v e r a g e  n u m b e r  of b r e a k s  decreases  f rom the  
second mi tos i s  a f t e r  t r e a t m e n t ,  i t  was  the re fore  ind i spen-  
sab le  to  work  w i t h  inc reased  n u m b e r s  of m e t a p h a s e s .  

ZvIedizinische UniversitEts-Klinik Basel und Patho- lO0 
logisch-A natomische A nstall der Universitdt Basel, 4. April  
1959. 

Summary 

V~Tax spheres  w i th  a d i a m e t e r  of 35--45 ~x a n d  75--90 ~ 
were in jec ted  i n to  one  c o r o n a r y  a r t e r y  of 73 h u m a n  hea r t s .  | 
The f ind ing  of spheres  in  t he  oppos i te  c o r o n a r y  a r t e r y  was  .~ 50 
cons idered  as ev idence  for t he  p resence  of i n t e r a r t e r i a l  
c o r o n a r y  anas tomoses .  In  h e a r t s  w i t h  occlusive  c o r o n a r y  
sclerosis or  v e n t r i c u l a r  h y p e r t r o p h y  a n a s t o m o s e s  were 
found  in a p p r o x i m a t e l y  70% of t h e  cases. O f  t h e  15 
n o r m a l  h e a r t s  on ly  1 (7%) was found  to  h a v e  anas tomoses .  

C h r o m o s o m e s  D e f i c i e n c i e s  I n d u c e d  

w i t h  M y l e r a n  

I n  p rev ious  e x p e r i m e n t s  1,2, we r e p o r t e d  t h e  pecu l ia r  
p roper t i e s  of one  m e s y l o x y - a l k a n e  c o m p o u n d  (Myleran)  to  
b r e a k  c h r o m o s o m e s  w i t h o u t  g iv ing  rise to  a cons ide rab le  
n u m b e r  of re jo in ings .  I n  Vicia /aba, t h e  b r e a k s  i n d u c e d  
w i t h  t h i s  s u b s t a n c e  were s t r i c t l y  local ised in or  n e a r  
h e t e r o c h r o m a t i c  regions  of t he  genome.  T h i s  pecu l i a r i t y  
cons ide rab ly  r educed  t he  n u m b e r  of p o t e n t i a l  def ic iencies  
o b t a i n a b l e  w i t h  t h i s  chemica l .  I t  also enab les  us to  ana lyse  
t he  d y n a m i c s  of such  c h r o m o s o m e  deficiencies a n d  t h e i r  
r e la t ionsh ips  w i th  h e t e r o c h r o m a t i n .  

In  Vicia, c o n t r a r y  to  t h e  p y r i m i d i n e  d e r i v a t i v e :  male ic  
hyd raz ide  3,4 b u t  s imi la r ly  to  o t h e r  a l k y l a t i n g  agen t s  ~, 
Myle ran  produces  a large a m o u n t  of localised b r e a k s  in  
ac rocen t r i c  chromosomes .  W e  found  a n o t h e r  m a x i m u m  of 
localised b r e a k s  in the  zone of t i le nuc leo la r  o rgan i se r  
body .  Th i s  is s imi la r  to  t h e  effect  of 8 -E thoxycof fe ine  ~, 7. 
However ,  in  f u r t h e r  inves t iga t ions ,  t h i s  loca l i sa t ion  
p roved  to  be less c o n s t a n t .  

A n o t h e r  conclus ion  t h a t  we r eached  was t h a t  t h e r e  is a 
sho r t en ing  of t h e  t o t a l  l e n g t h  of c h r o m o s o m e s  d u r i n g  t he  
d e v e l o p m e n t  of g rowing  roo t  t ips.  

Now, t he  ques t ion  ar ises:  is t h i s  s h o r t e n i n g  of t h e  
m e a s u r e d  genome rea l ly  due  to  c h r o m o s o m e  deficiencies,  
or  is i t  a t t r i b u t a b l e  to  some qu i t e  d i f f e ren t  effect  of  
coi l ing ? 

Th i s  work  a t t e m p t s  to  answer  th i s  ques t ion .  F o r  such  a 
purpose ,  dr ied seeds of Vicia ]aba (commerc ia l  v a r i e t y :  

1 j .  and M. MOUTSCHEN-DAttMEN, Hereditas 44, 415 (1958). 
2 j .  MOUTSCliEN, to be published. 
3 C. D. DARLmOTON and J. McLEIsn, Nature 167, 407 (1951). 

J. McLEIsl[, Heredity 6 (Suppl.), 125 (1953). 
s S. H. REVELL, Heredity 6 (Suppl.), 107 (1953). 
s j .  and M. MOUTSCHEN-DAHMEN, Hereditas 44, 18 (1958). 
7 j .  and M. MOUTSCHEN-DAnME~, X. Internat. Congress of 

Genetics;Montreal (Abstract):(1958). 
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Fig. %-- Percent of breaks affecting M-chromosome. 

T h e  f i rs t  g r a p h  shows  a n  inc rease  of def iciencies  ex- 
p ressed  as  t h e  p e r c e n t a g e  of b r e a k s  ( to ta l  n u m b e r  of a b o u t  
200 scored breaks) .  E v e n  those  cells wh ich  c o n t a i n  frag-  
m e n t s  d e g e n e r a t i n g  in to  mic ronuc le i  were scored as de-  
ficiencies. Th i s  a c c u m u l a t i o n  of de f ic ien t  c a r y o t y p e s  is an  
i n d i c a t i o n  of t h e i r  va r i ab i l i t y .  However ,  i t  is obv ious  t h a t  
th i s  v i a b i l i t y  m u s t  no t  be  t he  same for  all  t y p e s  of ceils; 
i t  m e a n s  t h a t  some b r e a k s  h a v e  a b e t t e r  c h a n c e  of be ing  
selected.  Therefore ,  a more  careful  c o m p a r i s o n  of b reaks  
a n d  deficiencies h a s  to  be  made .  

A f i rs t  a p p r o a c h  to  t h i s  p r o b l e m  is t he  ana lys i s  of 
b reaks  a n d  deficiencies  o b s e r v e d  in  t he  m e t a c e n t r i c  
c h r o m o s o m e s  (M) a n d  in the  ac rocen t r i c  (or sub te locen t r i c )  
c h r o m o s o m e s  (S). 

Conce rn ing  breaks ,  F igu re  2 shows t h a t  t he  p r o p o r t i o n  
a f fec t ing  M - c h r o m o s o m e s  increases  whi le  t h a t  a f fec t ing  
S - c h r o m o s o m e s  d i m i n i s h e s  t i l l  t h e y  r each  a ce r t a in  
equ i l i b r i um level  t 20  h a f t e r  the  f i rs t  record ing .  The  in- 
c reased  p r o p o r t i o n  of b r e a k s  in t he  M - c h r o m o s o m e  was 
o b s e r v e d  to be  m a i n l y  due  to a n  inc reased  f r e q u e n c y  of 
b r e a k s  in t h e  nuc leo la r  organiser .  Th i s  is in  close agree-  
m e n t  w i t h  ou r  p r ev ious  work .  

Conce rn ing  deficiencies,  F igure  1 ind ica t e s  t h a t  as t he  
t o t a l  a m o u n t  of def iciencies  increased ,  t h e  a m o u n t  of M 
a n d  S deficiencies  also increased  b u t  m u c h  more  in  S t h a n  
in M .  The re  is ev idence  t h a t  some de le t ions  of t he  M-  
c h r o m o s o m e  are n o t  v iable .  Th i s  f ac t  was  p red ic t ed  in 
p r ev ious  e x p e r i m e n t s .  Howeve r ,  some c a r y o t y p e s  wi th  
on ly  one nuc leo la r  cons t r i c t i on  were obse rved .  W e  can 
re la te  t h i s  to  the  inc reas ing  n u m b e r  of b r e a k s  in th i s  zone. 
B o t h  b r e a k s  a n d  deficiencies r each  equ i l i b r i um a f t e r  a 
c e r t a i n  t ime .  A t  t h i s  t i m e ,  t he  n u m b e r  of deficiencies in 
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S-chromosomes  cont inues  to grow, which  indicates  t h a t  
some of the  S-deficiencies are  more  viable  t h a n  the  M-  
deficiencies.  

Qual i ta t ive ly ,  we obse rved  all the  pred ic ted  types  of 
deficiencies on  the  basis  of t he  local isat ion of breaks.  

As a concluding remark ,  we m a y  poin t  ou t  t h a t  if the  
genome shor t en ing  can be referred  to  the  presence of 
def ic ient  chromosomes ,  i t  still  r ema ins  to  be known  
exac t ly  which  deficiencies are more  and  which  are less 
viable and  w h e t h e r  t h e y  survive  for more  t h a n  one mi to t ic  
cycle. 

The authors are indebted to Professor ~.. GUSTAFSSON, Depart- 
ment of Genetics, The Forest Research Institute Stockholm, for his 
enthusiastic interest, helplut suggestions, and critical reading of the 
mauuscript. Acknowledgments arc made to Professor A. HAnvow, 
The Chester Beatty Research Institute, London, who furnished the 
compound necessary for this research. 

J. * and  M. ** MOUTSCHEN-DAHMEN 

Institute o/]~lant Morphology, Cytogenetics Department, 
University o/Liege (Belgium), Apri l  13, 1959. 

Rdsumd 

Au cours d ' u n  prOcOdent t ravai l  conce rnan t  Fact ion du 
Myleran chez Vicia ]aba, nous avons  mesur6 un 6courte- 
m e n t  gOnOral des ca ryo types  p e n d a n t  le dOveloppement  
radiculaire.  Les expOriences ac tue l l emen t  en cours dO- 
m o n t r e n t  que  cet  6cour t emen t  est  bien dfi A l ' appar i t ion  
de ch romosomes  dOficients rOsuttant de  carence de rO- 
unions  ch romosomiques  consOcutives aux  cassures.  Quel- 
ques  conclusions sur  la viabil i t6 de ca ro types  dOficients 
on t  pu 6tre tirOes. 

* Charg6 de Reeherches au Fonds National belge de la Recherche 
Scicntifique. 

** Charg6e de Reeherches ~t l'Institut pour l'encouragement de 
la Recherche Scientifique darts l'Industrie et l'Agriculture. 

] ~ t u d e  q u a n t i t a t i v e  d e  l a  r 6 g 6 n 6 r a t i o n  c a u d a l e ,  

a v e c  o u  s a n s  m o e l l e  6 p i n i b r e ,  c h e z  l a  l a r v e  

d e  S a l a m a n d r e  ~ 

Le r61e induc teu r  jou6 pa r  la moelle ~pinigre au cours  de 
la rOgOnOration caudale  des Ba t rac iens  Urod~les a 6t6 
souven t  mis en 6vidence 2. Nous avons  examin6  ce pro-  
blame dans  le cadre  d ' une  ~tude & e n s e m b l e  qui  pa r a l t r a  
in extenso ailteurs. Conf i rman t  les obse rva t ions  ant~rieures ,  
nous avons  cons ta t6  qu ' en  l ' absence  de moelle 6pinibre, ta 
morphogen~se  de la queue  est  incomple te :  a l l ongemen t  
m i n i m u m  du rOgOnOrat, aucune  di f fOrencia t iond '616ments  
sque le t t iques  e t  muscula i res  ~t son int6rieur  a. NOanmoins,  
les r6gOnOrats on t  extOrieurement  l ' a spec t  d ' u n e  queue.  
Ces format ions ,  i n j u s t e m e n t  nOgligOes jusqu ' a lo r s  e t  dO- 
signOes c o m m e  des prolifOrations banales  du t issu des 
nageoires,  on t  fair l ' ob je t  d ' u n e  6tude q u a n t i t a t i v e  d o n t  
nous r a p p o r t o n s  ici les rOsultats. 

~VlatdrieI-m~thode. Des larves  de Salamandra salarnandra 
Laur.  noes e t  61evOes au laboratoire ,  ~gOes, au m o m e n t  de 

I Travail exOcut6 gr'~ce unesubvention de la *Donation GEORGES 
et ANTOINE CLARAZ, instituta et curata JOHANNIS SCItlNZ professoris 
auspiciis *. 

2 y .  K. OKADA, Annot. zool. japon. 17, 339 (1938). - S. HOLTZER, 
J. Morph. 99, 1 (1956). - H. RoousgI, Folia biol. 5, 249 (1957). 

3 V. KIoRTsIs et A. DROlN, Arch. Sci. 11,236 (1958). 

l 'opOration,  de  20 & 25 jours  e t  de  taille a p p r o x i m a t i v e -  
m e n t  ident ique ,  son t  utilisOes pour  ce t t e  recherche .  

I1 y a deux  groupes  d ' a n i m a u x :  les tOmoins ~ rOgOnO- 
r a t i on  normale  (9 cas) c t  les despinalisOs (40 cas), 

La  queue  des tOmoins es t  s i m p l e m e n t  amputOe ~t une 
d i s t ance  de 10 m m  de sa base. 
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Fig. 1. Croissance des r6g&16rats de queues normales et despinalis6es. 
Mesures individuellcs de la surface de projection lat6rale des rdg6n6- 

rats en fonction du temps. 
ordonn6es = surface en I n l n  -~ 

abcisses = jours aprhs t'amputation 
O = n o r n l a u x  

~ despinalisOs 

La  suppress ion  de la moelle chez les despinal is6s se fait  
en la s e c t i o n n a n t  5. une d i s tance  de 3 m m  de la surface 
d ' a m p u t a t i o n ,  5. t r ave r s  une fente  pra t iqu6e  au flanc de la 
queue.  Une  aiguille de verre,  i n t rodu i t e  dans  le canal  
rach id ien  par  cet  orifice, p e r m e t  de pousser  vers  l 'arri~re 
le s e g m e n t  de moelle isol6, qui  sor t  ainsi ent ier .  E n  
o b s t r u a n t  le canal  rach id ien  6vid6 avec  de l '6piderme,  au 
n iveau  de 13 fente ,  on emp~che  la r6g6n6rat ion de la 
moelle.  On o b t i en t  ainsi  un moignon  de queue,  d6pourvu  
de moet le  6pini+re sur  une  longueur  de 3 mm,  mais  avec  
les au t res  t issus  in tac ts .  

Les rOgOnOrats des tOmoins e t  des a n i m a u x  despinalisOs 
son t  dessinOs 5. des in te rva les  rOguliers, de profil,  ~. la 
c h a m b r e  claire (gross. lin. × 12). A la fin de l 'expOrience, 
on s ' assure  de l ' absence  de la moelle en fa isant  la vOrifi- 
ca t ion  h is to logique  sur  des coupes  sOriOes. Les larves  son t  
m a i n t e n n e s  darts des cristal l isoirs  individuels  e t  ~ des con- 
d i t ions  de tempOrature ,  de  lumi&re, de vo lume  d 'eau ,  
d ' a6 ra t ion  et  de  nu t r i t i on  similaires.  La  croissance de leur  
corps  es t  donnOe pa r  deux  coeff ic ients :  un  g6n6ral e t  un 
local. Le p remie r  es t  un coeff icient  de croissance m o y e n n e  
en longueur  du corps  de l ' an imal  4. Le deuxi~me coeff icient  
es t  donn6 par  l ' a u g m e n t a t i o n  de la largeur  m o y e n n e  de la 
queue.  

E t a n t  ainsi en possession d ' u n  matOriel comparab le ,  
nous  avons  mesur6  les diffOrences en t re  rOgOnOrats nor-  
m a u x  et  sans  moelle 6pini~re. L 'apprOciat ion de leur 
croissance  se fait  p a r  la mesure  pOriodique: a ) d e  la 
longueur  m a x i m u m  du rOg6nOrat, de la base  k t ' apex ,  e t  

4 La longueur du corps, c'est-h-dire la longueur totale, moins celle 
de la queue est une mesure plus adOquate que la longueur de l'animal 
entier (E. MAYa, E. G. LINSLEV et R. L. USINGER, Methods and 
Principles o/Systematic Zoology (New York 1953), p. 130. 


