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sammenf~tllt. Der Embryo  n immt  n u n  wieder ventrale 
Lage ein, doch liegt sein Kopf jetzt  am Vorderpol (Abb.2). 
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Abb. ~2. Schema der Keilnentwickhmg 
(Darstelhmgswei,~e nach WF,~ER 1, Fig. 21) 

Punktiert : Keimanlage. 
a = Lage des Keimes vor dot Blastokinese, wobei der Kopfpol dureh 

die Scheibe und die Ventralanhiinge (lurch die abgehenden 
Striche markiert .sind (schwarzer 1)orb an der Seheil)e gibt 
Ventralseite an), 

b = voriibergehende I,age des Keimes nach der 1, Phase der 
Blastokinese. 

c = defiilitive Lage des Kciines ( l i t l r  Kopf eingezeichnet). 

Durch Umwachsung  des Dotters erffilgt am 41. Tag der 
Rtickenschluss,  Der  sogenannte Fet tk6rper  wiichst dabei 
s t reng segmenta l  dorsalw/trts. Mit dem 42. Tag werden 
die n unmehr  einsetzenden Kontrakt ionen des Herz- 
schlauches sichtbar.  An einer prMormierten Stelle zerreisst 
das Chorion, und die Larve  schliipft am 54. Tag. 

Dieser E i t y p  reprAsentiert den extremen Kurzkeim, 
wie er un te r  den Orthopteren am hRufigsten vertreten ist 
(KRAUSE2). Doch unterscheidet  er sich von diesen durch 
die superfizielle Lage des Embryos  vor der Blastokinese. 
Wei tere  Einzelhei ten  zur Embryonalentwicklung wm 
Kalotermes ilavicollis werden in einer ausfiihrlichen Arbeit 
demnttchst  bekanntgegeben.  

I~,. GEIGY und H. STRIEBI';L 

Schweizerisches Tropeninstit~,t, Basel, 16. September 
1959. 

Res~md 

Le d6ve loppement  embryonnaire  du termite Kalotermes 
/lavicollis dure  54 jours tt une temp6rature tie 26°C. Le 
germe appar t i en t  au , t ype  court~ (Kurzkeimtyp) .~hm 
la classif ication de KRAUSE ~, mais se distingue de celui-ci 
pa r  Ie f l i t  q u ' a v a n t  la blastocin~se il ne s'enfonce pas 
dans le vitetlus, mais reste en position superficielle. A 
par t i r  du 31 e jour,  il effectue d ' importants  d6placements 
(voir  Fig. 2) qui  m~nent  vers le 35 e jour ",,t son orientation 
d6fini t ive dans l'oeuf. 

1 H. WEBER, Grundriss der Insektenkundc, (Gustav Fischer Verlag, 
Stuttgart 1954). 

2 G. KRAUSE, Biol. Zbl. 5,9, 495 (1939). 

The Formation of Two Independent Notochords 
In an Explant Taken from the Dorsal Biastoporal 

Area of an Early Gastrula of Amphibia 

It was shown ill our  previous report  n tha t  the t i ~ u e  
taken fr~lm tile eltr[y gastrula of Hynobius nebulosus 
(Urodele) adhered firmly to the colloidon membrane  and 
could differentiate on it slmwing it marked transft lrmation 
of the c(mfiguraticm. When tile square piece taken from 
the chlrsal part  of the marginal  zone was cul tured on the 
membrane,  its upper part  spread mlt  eventua l ly  fi~rming 
it thin epithelial tissue, while its hiwer part  congregated 
to the median and simultanetmsly stretched towards the 
h~wer direction in a first few days of cul t ivat ion.  Owing 
to these kinetic processes of congregation and stretching, 
the ridge-like protrusion wits formed just  a t  the lower 
median of tile explant.  The histological obserwition re- 
vealed that  a single, rod-like not~mlmrd with nruscles and 
neural structures alw:ws occurrecl in this protrusion. The 
~)rganizatitm of these tissues w:m bilaterally symmetrical .  
Furthermore,  when the lower half of the expl:mt was 
divided immediately after isolation into two parts by a 
cut ahmg the median line of the origin:d embryo,  the 
congregation and stretching occurred in each divided arm. 
These explants  yielded two independent  nottmhords each 
in a congregated port ion of it clivided arm, which showecl 
it bilaterally symmetrical  organization provided with 
muscles and neural structures. 

These findings demonstrate ,  on one h a n d , t h e  m:u'ked 
capacity of regulation in tile development  of the dorsal 
marginal zone, anti oil the o ther  hand, a correlat ion be- 
tween tile congregation and s tretching of the tissue and 
the differentiation of the notochord. This correlation is 
clear in so far these exper iments  are concerned. But,  it is 
obscure whether  or  not  it indicates a causal relat ionship 
between tile two processes. The present experiments  are 
a t tempted to invest igate this problem further. 

In the foregoing experiments ,  two independent  noto-  
chords were obtained in one explant  only when its lower 
half wlts divided into two parts by a cut. i f  the differen- 
tiation of the notochord has a, ck)se correlat ion with the  
congregatinn of the tissue and not  with a mere cut,  it 
should be anticipated tha t  the necessary condit ion for the 
formation of two notochords is the formation of two in- 
dependent  congregations in it. Therefore, when two con- 
gregations i~.re independent ly  induced by any tither me- 
thods than dividing the explant  by a cut, two notochords 
should be expected to occur, l:olh)wing this line of con- 
sitleration, vi~.rious types of explanta t ion  were tested to 
induce two congregations ill an explant.  Among them, 
the following seemed to be tile most useful. 

A tr iangMar piece wits cut  out  from tile dorsal part  of 
tile marginal zone of tile early gastrula  in such a fashion 
its is shown in l:igure 1. The piece wlts carried on to the 
collodion membrane  in the cul ture  clish filled with full 
strength Hol t f re ter ' s  solution, and reared for a ixmt  two 
weeks. In 13 out  of 18 available cases, the upper  par t  
spreaci out  peripherally, and the lower part  began to 
thicken especially at  both angles of tile base. However ,  
the thickened areas congregated towards tile median of 
the base in the following two or three days and conse- 
quent ly  formed a single protrusion. On the o ther  hand, in 
the remaining 5 cases, the thickened areas did not  con- 
gregate towards the median, but  remained separate  until  
the end of cult ivation.  In these cases, twt) congregati(ms 

I N. IKtL~III,~tA, M¢'lll. Coil, Sei. Univ,  Kyo tn  (111 ~,~, 1.15 (Itl~'~). 
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Relation between the number of congregated portions and the number of notoehords in an triangular explant 

No differentiation 
No. of congregated portions No. of specimens Two notochords One notoehord of notoehord 

two 5 5 0 0 
one 13 0 10 3 

were formed i ndependen t l y  each at  e i ther  end of the  base 
(Figure 2). 

A // 

Fig. 1.--Schematic representation of the method of explantatiom 
A Isolation of a triangle shaped tissue from the uninvaginated 

dorsal blastoporal area. - bp blastopore. 
B Culturing of the explant on the collodion membrane. 

The histological  observa t ions  revealed t h a t  when  a 
single p ro t rus ion  was formed,  a single rod-l ike or occasion-  
ally a dendr i t i c  no tochord  appea red  jus t  a t  its median,  
excep t  th ree  cases in which  a no tocho rd  was no t  found.  
On the  o the r  hand ,  when  the  congrega t ions  r emained  se- 
pa ra te  a t  b o t h  ends  of t he  base,  two  no tochords  a lways  
occurred,  one in each congrega ted  por t ion  (Table). There  
was no connec t ion  be tween  them.  

Fig. 2.--Transformation of the shape of an triangular explant in 
which two independent notoehords occur 

A one hour after isolation; B 24 h after isolation; C on the 5 th day 
of cultivation; D on the 1t th day; E notochords in this explant. 
NI, N2 well differentiated notoehord; Na scattered, vaeuolated cells 

Compar ing  th is  resul t  wi th  the  preced ing  one, it  can be 
po in ted  out  t h a t  in the  square  exp lan t  two  no tocho rds  
are  never  formed,  p rov ided  t h a t  its lower hal f  is no t  d ivid-  
ed into two  pa r t s  by  a cut,  whereas  in t he  t r i angu la r  
explan t ,  two no toehords  are fo rmed in 28% of cases wi th-  
out  cut t ing.  The fo rmat ion  of two  no tochords  in an ex- 
p l a n t  is t hus  ob ta ined  mere ly  by  modi fy ing  i ts  shape,  
ins tead  of d ividing it in to  two pa r t s  by  a cut .  Moreover,  
it  m u s t  be not iced  t h a t  even  in a t r i angula r  ex p l an t  two  
no tochords  appea r  exclusively when  two congrega t ions  
occur in it. This fact  seems to indicate  more  def ini te  cor- 
re la t ion be tween  the  congrega t ion  of the  t issue and  the  
d i f fe ren t ia t ion  of the  no tochord .  F r o m  this  corre la t ion  i t  
m a y  be an t i c ipa ted  t h a t  the  kinet ic  process  of the  dorsal  
marg ina l  zone plays  some i m p o r t a n t  role in the  de te rmi -  
na t ion  of the  p r imord ia  of the  axial  mesode rma l  organs.  

The detai ls  of descr ip t ion  and  discussion will be  pub-  
l ished elsewhere.  

NOBUSH IGI~ IKUSHIMA 

Zoological Institute, College o/ Science, Kyoto University, 
Kyo/o (Japan), June 19, 1959. 

Zusammen/assung 

Stiicke aus der  dorsa len  R a n d z o n e  der  Ir i ihen Gas t ru la  
von  Hynobius nebulosus wurden  in Ho l t f r e t e r sche r  L6sung  
auf  K o l l o d i u m m e m b r a n e n  gezi ichtet .  In  dre ieckigen Ex-  
p l a n t a t e n  e n t s t e h e n  6fters zwei Chordastr / inge,  w/ ihrend 
in viereckigen E x p l a n t a t e n  s te t s  nur  ein Chordas t r ang  
gebi ldet  wird. Diese Ta t sachen  weisen auf  die M6glichkei t  
bin, dass  Ges t a l t ungsbewegungen  des E x p t a n t a t e s  bei  der  
D e t e rmi n a t i o n  der  Chordaan lage  eine wicht ige Rolle 
spielen. 

Urinary  Excre t ion  of A l u m i n i u m  
after A d m i n i s t r a t i o n  in Chelated F o r m s  

The  e x t e n t  to which  a lumin ium is excre ted  in urine,  
following i ts  admin i s t r a t i on  in che la ted  form, d ep en d s  
upon the  che la t ing  agen t  used, as is the  case wi th  o the r  
Group I I I  metals .  The  skeletal  depos i t ion  of these  meta l s  
m a y  be due to the  s t ab i l i ty  of the i r  phospha tes .  

The in t roduc t ion  of che la ted  a lumin ium in to  the  b o d y  
is of in te res t  in connec t ion  wi th  research  on p r o p h y l a c t i c  
measures  aga ins t  silicosisL Othe r  Group  I I I  meta l s  such  
as y t t r i u m  and  l a n t h a n u m  par t ia l ly  deposi t  in the  ske le ton  
and  elsewhere a f te r  being in jec ted  in to  smal l  m a m m a l s  
as the  e t h y l en ed i ami n e  t e t ra -ace t i c  acid (EDTA) chela tes .  
Deposi t ion  occurs in spi te  of t he  fac t  t h a t  t he  Y - E D T A  
and  L a - E D T A  s tab i l i ty  cons t an t s  are far h igher  t h a n  of 
Ca-EDTA.  By  t ry ing  a n u m b e r  of powerful  che la t ing  
agents ,  KROLL et al. ~ found some which gave cons iderab ly  

i D. A. SUTTON, Pnemnoconiosis Conference, Johannesburg, 
February 1959. 

H. KROLL, S. NORMAN, E. SIEGEL, H.E. HART, B. ROSOFF, 
H. SPENCER, and 1). LASZLO, Nature 18o, 919 {1957). 


