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Les combinaisons  diagonales seraient  16thales, ce qui  
implique la per te  de la moit i6 des zygotes. Chez un mammi-  
f+re tr~s f~cond, le non-d6ve loppement  de la moiti6 des 
0curs peu t  ne pas ~tre un d6savantage  s61ectif, en raison 
des meilleurs soins assur6s aux jeunes  survivants .  WHITE 
a 6t6 cependan t  t roubl6 par  le Iai t  que, morphologique-  
ment, l '616ment impa i r  du ~ et  de la ~ ne pr6sente pas de 
diff6rences, ce qu ' i l  expt ique par  des r emaniements  struc- 
turaux. 

1 O 

Fig. ~. Microtus oregoni '¢. Division my61oblastiqm,, aa) la paire 
d'autosomes, acroeentriques; h) h~t6ro(:hrolllOSOlnC lttt}tacelltriquc. 

..t Microphotographie. 11 I)cs~in. >: lsoo. 

Ayan t  enfin obtenu,  au pr in temps  de 1958, qua t re  ?'¢ 
de M. oregoni ( l 'expression de m a  gra t i tude  va  au l)r. 
J.W. GO~:RTZ, Museum of Natura l  His tory,  Corvallis), j 'a i  
pu 6tudier les cingses de la lign6e my6toblast ique et des 
cellules follicutaires en ut i l isant  des ~squashes,) de rate  et  
d'ovaire. Le hombre  diploYde est  encore de 17, mais l'~le- 
ment impai r  de la q~ n 'es t  pas, comme  chez le cL un acro- 
centrique ~ centrom+re 6tir6. mais bien un m6tacentr ique  

bras sub-6gaux (Fig. 2). Chacun de ces bras  pourra i t  cor- 
respondre 5, un X ,  ators que, clans t ' au t re  sexe, le bras 
long 6quivaudra i t /~  I 'X,  le cour t  ~ 1' Y. 

Les processus de la ma tu ra t i on  et  de la f~condation 
6tant p r a t i q u e m e n t  inaccessibles, la concept ion de WmTl.: 
donne une expl ica t ion sat isfaisante des fairs et  se t rouve  
corrobor~e par  rues observat ions  sur M. oregoni. On peut  
cependant r e m a r q u e r  que le nombre  de jeunes par  port6e 
(2-4 chez Ellobius, 3-5 chez M. oregoni) n 'es t  pas inf~rieur 
5. la moyenne  g6n6rale des Microtin6s, Peut-6ITre, y aurai t-  
i| surproduct ion d 'ovules  ? Si tel n 'es t  pas le cas, il fau- 
drait a d m e t t r e  que  seuls s ' a t t i r en t  les gam6tes & n o m b r e  
de chromosomes diff6rent  (8 + 9). 

J ' ins is terai  encore sur le fai t  que j 'a i  signal6 en 1952 
d6j~: la format ion  de types  h6t~rochromosomiques  aber- 

rants  n 'es t  q u ' u n  aspect  par t icul ie r  de la t endance  5~ ta 
r~duction du nombre  diploide par  la fo rmat ion  d'616ments 
m6tacentr iques,  pa r  consequent  une i l lus t ra t ion  du prin-  
cipe du (~changement homotogue~, formuM par  WHITE ~5 
en 1945. Un g6nome const i tu6 un iquemen t  pa r  des m4ta-  
centr iques  signale le t e rme  de l '6volu t ion  c h r o m o s o m i q u e  
d 'un  groupe, encore que  des r eman iemen t s  ul t~rieurs puis- 
sent intervenir ,  eomme  la chose semble  s'&tre p rodu i t e  
chez Ellobius (MATTHEyla'), de ce poin t  de r u e  encore  plus 
sp6cialis6 que  M. oregoni. 

Enfin,  l '6troi te parent6 entre  Ellobius et  M.  oregoni 
devient  6vidente et  ce t te  derni~re esp+ce est ~ consid6rer  
comme un vrai  ,missing-link,~. 

R. MATTH EV 

Laboratoire de Zoologie, lfniversitd de Lausanne, le 22 
avril 1958. 

S,ltva~#laYy 

(1) Ellobi~s lutescens and Microlus oregoni show the 
same type  of sex-chromosomes.  The  diploid n u m b e r  is 
odd in both sexes, seventeen.  

(2) The odd element  of Ellobius is morphok)gical ly  
alike in the male and in the female.  In  M. oregoni, the  
odd element  of the male is aeroeentr ic ,  tha t  of the  female 
metaeentric.  

(3) l:ollowing a hypothesis  of WmTl,:, it seems ve ry  
probable tha t  the he terochromosome of the  male is bui l t  
of the pr imit ive  Y (short arm) and the  p r imi t ive  X (tong 
arm) linked together.  In the female of the same species 
(M. oregoni), the sex-chromosome represents  both  the X 
fused together.  

(4) Only the half of the Zygotes  m a y  develope,  the 
o ther  half  being lethal. 

(5) The ch)se kinship be tween Ellobius and M. oregoni 
is certain,  a parallel ewflut ion appear ing  as highly im- 
probable.  

is M. J. I). WroTE, ..Dlimal ('ytology and Evolution (University 
l'ress, Cambridge 19 15), 

E x p e r i m e n t a l  O b s e r v a t i o n s  on I n f l u e n c e s  
Exer ted  by the  P r o x i m a l  o v e r  the  Di s ta l  

T e r r i t o r i e s  of the E x t r e m i t i e s  

The distal par t  of tile wing anlage of chick embryos  
(Stages 19 to 24, according to HAMi¢t~Rt;EI~.-HAMILTON) 
was severed according to a plane of section paral lel  to the  
base of the bud, tu rned  180 ° round the proximo-d is ta l  
axis of the bud and re implan ted  in situ. Changes in the 
organogenesis of the hand s teadi ly occurred under  th is  
condit ion,  viz.,  supernumera ry  skeletal  pieces, mos t ly  
entire fingers wi th  metacarpa l  bones and phalanges,  to ta l  
or part ial  specular  redupl icat ions  of the  whole hand or  of 
s )me (:f its cons t i tuents  developed (Fig. 1, A). Such de- 
ve lopmenta l  changes did not  take place when the  severed 
distal  par t  of the wing bud was re implanted  in silzt wi thou t  
rotat ion.  

The  occurrence of supe rnumera ry  segments  is apparen t -  
ly related to the deve lopmenta l  s tage of the wing anlage 
at  the t ime of graf t ing and to the dis tance of the plane 
of section from the base of the wing bud. S ta r t ing  from 
stage 19, the whole free por t ion of tile wing bud severed 
from its base and r e impkmted  in situ af ter  a 180 ° ro ta t ion  
forms a normal ly  s t ructured  wing whose vent ro-dorsa l  
axis is reversed. Up to stage 22, supe rnumera ry  skeletal  
segments  develop if the 180 ° ro ta ted  par t  amoun t s  to no 
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more than the distal half of the whole wing anlage. A t  the  
stages 23 and 24, segments in excess or  reduplicat ions 
form only when the 180 ° ro ta ted  dis tal  pa r t  represents  
no more than  */3 and respect ively 1/4 ca. of the  whole b u d k  

L 
A B 

Fig. 1 . - A ,  embryo 505, 11 days, Lundvall staining. Distal third of 
the wing anlage reimplanted rotated 18o ° in situ (St. 21). B, embryo 
515, 13 days. LeJt, distal half of the right wing anlage reimplanted 

rotated 180 ° in situ (St. 20}; right, normal controlateral wing. 

The consequences of the  exper iments  are not  substan-  
t ially different when the 180 ° ro ta ted  distal  pa r t  of the  
anlage is grafted over  the  cu t  surface of the  base of the  
bud after removal  of a large in te rmedia ry  zone of the  
la t te r  {Fig. 2). In  this case, the p resumpt ive  terr i tories of 
the  hand, which lay in the  ro ta ted  dis tal  port ion,  are  im- 
planted over  the a rm distr ict  included in the  p rox imal  
s tump;  the  presumpt ive  mater ia l  of the  forearm is discard- 
ed, more or less complete ly  depending  on the  ex t en t  of 
the removed por t ion of the anlage and on the  develop-  
menta l  stage of the embryo.  

When  the division of the  distal  half  of the  wing anlage 
and its re implanta t ion  af ter  180 ° ro ta t ion  is per formed on 
embryos  a t  stages 19 to 21, skeletal  segments  in excess 
m a y  form also in the  forearm:  e.g., a th ick  car t i laginous  
element  may  develop between the  normal  radius and u lna  
(Fig. 1, B). 

When the distal  par t  of the l imb bud (St. 19 to 24) is 
grafted to the dorsal surface of the  t runk  in the  somite  
region, a normal  distal  par t  of the wing forms ; its vent ro-  
dorsal axis is reversed il  the  graf t  underwent  a 180 ° ro ta-  
t ion round the  proximo-dis tM axis of the  wing anlage;  
it is not  reversed when the graf t  did not  undergo such 
rotat ion.  Supernumerary  segments  never  formed under  
these conditions. In  the la t te r  exper iments ,  the  distal  
port ion of the wing anlage was laid down wi th  its cu t  sur- 
face over  a suitable bed prepared by removing  the  epi- 
dermis and a thin layer of the  under lying mesenchyme 
which covers the  somites 15 to 20; the craniocaudat  axis 
of the graft  was arranged parallel  to the longi tudinal  axis 
of the  embryo.  

The observations reported show tha t :  (1 )supernumer-  
ary parts form from the mesenehyme of the ro ta ted  distal  
port ion of the wing anlage re implanted  in the  wing 
district, and (2) their  deve lopment  apparen t ly  depends on 
influences exer ted by  the  proximal  por t ion of the  wing 
bud which does not  undergo rotat ion.  

The format ion of segments  in excess does not  seem to 
depend on a spli t t ing in two par ts  of the  mesenchymal  
territories a l ready segregated and determined,  which 
could become separated from each o ther  as a conse- 
quence of the 180 ° ro ta t ion  of the grafted material .  In  this 

1 An analogous operation was performed in chick embryos (St. I'a 
to '23) by J. W. SAUNDERS and M. T. GASSELING (Anat. Rec. l e t ,  
360 [1955]) to study the symmetry relations of wing parts. In one 
ease (out of 13) supernumerary segments formed in the distal part of 
the wing, 

case, each one of the two par ts  of the  bisected territory 
could form the  ent ire  t e r r i to ry  th rough  a regula t ive  pro- 
cess; therefore,  two d is t inc t  segments  could develop in- 
s tead of the  normal  single one. B u t  th is  assumpt ion may 
be disposed of for the  fol lowing reasons:  (1) The  maps of 
the  mesenchymal  terr i tor ies  of  the  wing drawn from 
carbon-mark ing  exper iments  show t h a t  the  mesenchyme 
from which the  hand  is formed becomes segregated under 
the  apical  ec todermal  ridge only af ter  s tage 22 and it is 
represented till s tage 24 mere ly  by  a th in  semilunar  dist0- 
marg ina l  sector  of the  wing anlage (AMPRINO and CA- 
MOSSO~). Therefore,  t i l l  s tage 24 the  whole mesenchyme 
f rom which  the  hand  develops  is comple te ly  included in 
the  dis tal  th i rd  or  four th  of the  wing anlage. (2) Carbon 
part icles laid down on the  cu t  surface of the  proximal  two- 
th i rds  (or s/4) of the  wing anlage and then  covered by the 
ro ta ted  distal  th i rd  (or fourth),  separa te  nea t ly  the  parts of 
the  wing which develop f rom the  graf t  and respect ively from 
the  rest  of the  bud. The  posi t ion acqui red  by  the  carbon 
marks  dur ing la ter  s tages of d e v e l o p m e n t  show that  the 
normal  as well  as t he  supe rnumera ry  par t s  of the hand 
have  thei r  origin exclus ively  in t he  mater ia l  of the graft. 
The  ca rbon-mark ing  exper iments  show also tha t  bisec- 
t ion of the  terr i tor ies  of the  forearm (St. 21. to 23) or of the 
a rm (St. 19 to 20) m a y  occur;  however ,  supernumerary 
segments  develop cons tan t ly  in the  hand,  wi th  much less 
f requency  in the  forearm and never  in t he  arm.  (3) Super- 
n u m e r a r y  segments  form from the  ro ta t ed  graf t  when the 
in t e rmed ia ry  zone of the  wing bud is r emoved  before 
r e implan ta t ion  of the  distal  th i rd  (or fourth) of the  anlage. 
In  this case, the  p rox imal  por t ion  of terr i toires which 
could have  been d iv ided into two par ts  could not  possibly 
par t ic ipa te  in the  deve lopmen t  of the  wing. 

,-1 B 

Fig. ~. I l-days embryoa. Distal third of the wing anlage reimplant- 
ed rotated lSO ° (B) and not rotated (A) after removal of a large 

intermediary zone of the wing bud (St. 2o). 

Moreover ,  the  d e v e l o p m e n t  of wing par ts  in excess does 
not  seem to depend on influences exer ted  over  the mesen- 
chyma l  terr i tor ies  of the  hand  by  the  epidermal  crest, 
which covers  the  dis tal  region of the  anlage and which is 
ro ta ted  toge ther  wi th  the  under ly ing  mesenchyme in the 
exper iments  here reported.  I n  fac t :  (1) according to 
SAUNDERS and ZWILLING 3, the  apical  crest  has no in- 

2 R. A.~1emNo and M. CAMOSSO, Arch. Biol. 67, 61;3 (1956); Roux, 
Arch. (1958), in press. 

3 j .  W. SAUNDERS, Anat. Rec. 105, 567 (1949), - E. ZWILU~G, 
J. exp. Zool. 132, 157 (1956), 
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fluence on the  de te rmina t ion  of the  cranio-caudal  axis of 
the wing for ro ta t ions  of 180°; (2) in the present  experi- 
ments, the  normal  qua l i t a t ive  and quan t i t a t i ve  relation- 
ships between apical  crest  and the  under lying mesen- 
thyme remain unchanged af ter  180 ° ro ta t ion  of the  distal 
part of the  wing anlage;  (3) when the  distal  par t  of the 
anlage ro ta ted  180 ° round the  proximo-dis ta l  axis of the 
bud is grafted to  the  semi te  region, supernumera ry  seg- 
ments do no t  deve lop ;  the  normal ly  s t ruc tured  wing which 
forms from the  graf t  shows mere ly  an inversion of its 
ventrodorsal axis. 

In conclusion, the  organogenet ic  changes which take 
place in the dis ta l  pa r t  of the  wing anlage in consequence 
of its 180 ° ro ta t ion  in situ seem to  depend on influences 
spreading f rom the  p rox imal  mater ia l s  of the  wing bud;  
in other words, the  deve lopmen t  of the  still  undetermined  
(or incompletely determined)  dis tal  mesenchymal  terri- 
tories would be governed by  the a l ready  well de termined 
proximal terri tories.  This  assumpt ion  is fur ther  supported 
by the following observa t ion:  supe rnumera ry  segments  
develop f rom the  180 ° ro ta ted  distal  par t  of the  wing 
anlage when the  la t te r  is graf ted over  the  lateral surface 
of the base of the  wing bud freed of its epidermal  covering, 
viz. over the terr i tor ies  of the  shoulder  and the proximal  
part of the arm. 

1~. ~MPRINO and M. CAMOSSO 

Institute el Human Anatomy, Polyclinic, University o~ 
Bari (Italy), March 17, 7958. 

Rdsumd 

Les r6sultats de diverses s6ries d 'exp~riences,  ex6cut6es 
sur l '6bauche de l 'ai le d ' e m b r y o n  de poule t  aux stades 
19-24 su ivant  HAMBURGER-HAmLTON, pe rme t t en t  d 'en-  
visager l 'exis tence d ' inf lnences  organog6n6tiques prove-  
uant des terr i to i res  p r o x i m a u x  du m6senchyme du bour-  
geon qui r~glent le d6ve loppement  des terr i toires distaux.  

A T r a n s p l a n t a b l e  F i b r o m a  o f  t h e  S k i n  

i n  t h e  N e w t  Tri turus  faeniatus  

Whereas in fishes several  cases of f ibroma have  been 
described 1, we know on ly  two in amphibians ,  viz. a 
fibroma of the  m o u t h  in the  frog Rana esculenta 2 and a 
~bcutaneous I ibroma in the  Japanese  giant  sa lamander  
Megalobatrachus maximusL Concerning the  deve lopment  
of these turnouTs, no d a t a  are given in the  per ta ining pa- 
pers. We have  personnal ly  observed a mul t ip le  f ibroma of 
the skin in six adul t  individuals  of the  newt,  Triturus 
taeniatus, viz. in four  males and two females from the same 
litter*. As in all cases some small  or ve ry  small  nodules 
were present in the  v ic in i ty  of  the  tumour ,  which in- 
variably consisted of one or  more circumscribed turnouTs, 
the first deve lopmenta l  stages could be studied. 

When the sections of these small  and very  small nodu- 
les were s tained wi th  PnP 's  ammoniaca l  s i lver  method,  as 
modified by  MITCHELL and W~SLOCKI 5 (counterstain 

I H. G. SC~LUMBERGER and B. LucK~, Cancer Research S, 657 
0948). 

, L. VAILLA~T and A. PETTIT, Bull. Mus. Hist. nat. Paris 8, 301 
(1o0~). 

* E. SCHWARZ, Z. Krebsforsch. 20, 353 [I923). 
4 A. STOLK, Proc. Akad. Sei. Amst. (in press). 
'~ A, J.  MITCHELL and G. B. WISLOCKI, Anat.  Rec. 90, 261 (1944). 

paracarmine),  par t icular  s t ructures  of the  basal  mem-  
brane were visible in the  form of nodular  swellings. A 
pre l iminary  invest igat ion showed tha t  these swellings in 
the tumour  region were s t rongly enlarged and would for 
this reason probably play a certain role in the  develop-  
ment  of this turnouT. 

The small  nodular  swellings of the  basal  m e m b r a n e  
corresponded satisfactori ly wi th  the  s imilar  s t ruc tures  
described in the  newt,  Triturus viridescens, in which an 
adepidermal  re t icular  ne twork  had been observed*. Also 
in Triturus taeniatus, an adepidermal  re t icular  ne twork  
appeared to be present,  which had a s t ruc ture  ident ical  
to tha t  of the corresponding ne twork  in the  skin of Tritu- 
rus viridescens. I t  is composed of nodules from which 
radiate fine fibrillae, which are ar ranged tangen t ia l ly  to 
the epidermis. These nodules are probably  formed from 
the cytoplasm of the basal cells of the  epidermis  and in 
their turn  give rise to the format ion of fibrils. The  fibrils 
of the nodular  swellings are closely connected with  the 
ret iculum of the dermis and with  the basal  cells of the 
epidermis. 

In  the development  of this f ibroma flmr stages could be 
distinguished, viz. : 

(1) Enlargement  of the nodular  swellings of the adepider-  
mal ret icular network. 

(2) Continued enlargement  of the nodular  swellings and 
concentrat ion of fibroblasts in the  v ic in i ty  of the  
swellings. 

(3) Format ion  of new fibrils from the enlarged nodular  
swellings, a densely s t ructured ne twork  thus  being 
formed round the fibroblasts. 

(4) Fusion of the concentra ted masses of fibroblasts.  The 
impression is gained tha t  the enlarged nodular  swell- 
ings must  be considered as an induct ion  centre,  
which, with the aid of chemical  substances,  cause a 
local concentra t ion of the  fibroblasts. 

Following this invest igat ion t ransp lan ta t ion  exper iments  
were performed with skin f ibromas of 19 turnouT-bearing 
newts, obtained by breeding the  normal  animals  of the  
first litter. In  these exper iments ,  small  pieces of tissue, 
from the vicini ty  of the small  turnouts  in which an en- 
largement  of the nodular  swellings of the adepidermal  
ret icular  network could a l ready be expected,  were t rans-  
planted in a tumour-free region of the  same animal.  In  
13 of the 19 cases, a dis t inct  turnouT at  the  locat ion of the  
t ransplanta t ion developed af ter  about  3 weeks, the  same 
developmenta l  stages being observed.  The  histological  
examinat ion  of the six negat ive  cases revealed tha t  the 
t ransplanted mater ia l  had been a lmost  comple te ly  re- 
sorbed. 

On the s t rength  of the ra ther  high f requency of this 
f ibroma of the skin in Triturus taeniatus, the  t u m o u r  mus t  
probably  be considered as a species-specific turnouT ac- 
cording to SCHLUMBERGER 7. 

A. STOLK 

Histological Laboratory, Free University, Amsterdam, 
March 28, 1958. 

Zusammen[assung 

Beschreibung eines t ransplant ie rbaren  F ib roms  der  
H a u t  im Streifen- oder  Teichmolch  Triturus taeniatus, bei 
dessert E n t s t e h u n g  das adepidermale  re t ikulare  Gef lecht  
eine bedeutende  Rolle spiett. 

s M. SINGER and J. S. ANDREWS, Anat. Rec. 109, 346 (1951); 
Acta anat. 28, 313 (1956). 

7 H. G. SCHLVMBERGER, Cancer Research 17, 823 {1957). 
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