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to  t r ans fe r r i n  as was shown  in i m m u n e  e l ec t rophore t i c  
e x p e r i m e n t s  and  in e x p e r i m e n t s  where  a pure  p r e p a r a t i o n  
of t r an s f e r r i n  was used as control•  

F ina l ly  t he  p ro te ins  in h u m a n  mi lk  t h a t  were serologic- 
a l ly  re la ted  to blood se rum y-globul in  shou ld  be m e n t i o n e d •  
I m m u n e  e lec t rophore t i c  ana lys i s  of mi lk  b y  m e a n s  of a n  
an t i -y -g lobul in  se rum showed two  p r e c i p i t a t i o n  lines• One 
of these  was m a i n l y  local ized in t he  a rea  c o r r e s p o n d i n g  
to the  fl~-globulin f r ac t ion  of b lood  serum.  The  o t h e r  one 
crossed over  the  f i rs t  and had i ts  m a x i m u m  s o m e w h a t  
f u r t he r  ou t  in t he  v -g lobul in  region (Fig. l d ) .  Ana lys i s  
of mi lk  b y  m e a n s  of t he  an t i -y -g lobu l in  s e rum us ing  the 
double  d i f fus ion t e c h n i q u e  gave  resu l t s  wh ich  i nd i ca t ed  
t h a t  t he re  m a y  be  more  t h a n  these  two prec ip i t a tes .  
Analys is  of an  immuno log i ca l l y  pure  y-g lobul in  p r epa ra -  
t ion  b y  m e a n s  of a n t i - m i l k  sera  showed  co r r e spond ing  
results.  

Serological Identification of Blood Plasma Proteins in Human Milk 
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The  Tab le  shows the  b lood p l a s m a  p ro t e ins  t h a t  can  
be serological ly  ident i f ied  in h u m a n  milk.  P r e a l b u m i n ,  
acid seromucoid ,  e l -g lucopro te in  (3-5 S), t r ans fe r r in ,  a n d  
y-globul in  h a v e  a l r eady  been  m e n t i o n e d .  Also a l b u m i n ,  
ceru loplasmin ,  hap tog lob in ,  e2-orfl- l ipoprotein,  f ib r inogen ,  
fl2A-globulin, a n d  flzM-globulin h a v e  been  found.  Owing  
to t he  g rea t  s ens i t i v i ty  of the  t e c h n i q u e s  used v e r y  s m a l l  
a m o u n t s  of an t igen ic  m a t e r i a l  are d e m o n s t r a b l e  a n d  i t  
shou ld  be n o t e d  t h a t  these  p ro t e in s  p r o b a b l y  m a k e  up  
on ly  a smal l  p a r t  of t he  p r o t e i n  c o n t e n t  of h u m a n  milk. 

The  e x p e r i m e n t s  will be r epo r t ed  in de ta i l  e lsewhere.  

The purified blood serum proteins were kindly supplied by 
Behring VVerke, Marburg, Germany and by I)ocents I. BRATTSTEIN 
a n d  J. GOA, Dept. of Medical Chemistry, University of Gothenburg. 

L. A. HANSON 

Department o[ Bacteriology, University o/ Gothenburg 
(Sweden), July 16, 1959. 

Zusammen/assz, ng 

Mit  HiKe v o n  I m m u n o e l e k t r o p h o r e s e  u n d  Doppel -  
d i f fus ion techn ik  w u r d e n  in H u m a n m i l c h  a n  B l u t p l a s m a -  
p ro t e inen  serologisch ident i f iz ie r t  : P r a e a l b u m i n ,  A lbumin ,  
Acid Seromucoid ,  a l -G lykopro t e in  (3.5 S), Coeruloplas-  
min,  Hap tog lob in ,  e2- oder  f l -Lipoprotein,  T rans fe r r in ,  
F ibr inogen ,  fl2A-Globulin, fl2M-Globulin u n d  7-Globul in .  

E m b r y o n a l e n t w i c k l u n g  

d e r  T e r m i t e  Kalotermes flavicollis 

Die in ganz  Sf ideuropa  b e h e i m a t e t e  T e r m i t e n a r t  Kalo- 
lermes /lavicollis zeigt,  wie viele T e r m i t e n a r t e n ,  eine aus-  
s e ro rden t l i ch  l angsame  E m b r y o n a l e n t w i c k l u n g .  Diese 
d a u e r t  d u r c h s c h n i t t l i c h  54 Tage bei 26°C. D u r c h  Ein-  
t a u c h e n  in Paraff in61 k 6 n n e n  die Eie r  infolge A u f h e b u n g  
v o n  B r e c h u n g s e r s c h e i n u n g e n  d u r c h s i c h t i g  g e m a c h t  wer-  
den.  So w a r  es auch  m6gl ich,  die E n t s t e h u n g  u n d  die 
U m l a g e r u n g e n  des T e r m i t e n k e i m e s  in e inem Zei t raffer-  
f i lm fes t zuha l t en .  

Abb. 1. Dorsalansicht des Eies yon Kalotermcs Jlavicollis 
Unten: Hinterpol mit zahlreiehen Mikropylen. 
Oben: Strukturfreies, fensterartiges Feld am Vorderpol, das m6g- 

lieherweise beim Gasaustausch eine Ro!le spielt und gleich- 
zeitig die Stelle markiert, wo die Larve sp/iter schliipft. 

I m  Z u s a m m e n h a n g  m i t  D o t t e r b e w e g u n g e n  ge langen  
die F u r c h u n g s k e r n e  an  die Oberfl~tche des Eies  u n d  b i lden  
dor t  bis zu m 6. Tag  de r  E n t w i c k l u n g  das  B l a s t o d e r m  u n d  
die K e i m a n l a g e  aus. Diese e n t s t e h t  d i r ek t  u n t e r  den  huf -  
e i senar t ig  a n g e o r d n e t e n  14-26 Mikropy len  (Abb• 1) au f  
der  dorsa len  Seite des H i n t e r p o l s  zwischen 0 u n d  13% 
der Eilgnge.  Das  A m n i o n  fa l ter  sich, im Gegensa tz  zu den  
me i s t en  i ibr igen h e m i m e t a b o l e n  In sek t en ,  ohne  jegl iche  
E i n r o l l u n g  a n  der  Pe r iphe r i e  des Do t t e r s  d u r c h  U m k l a p -  
p en  des h i n t e r e n  R a n d e s  de r  Ke imsche ibe ,  w o d u r c h  eine 
kugel f6rmige  Ke imb la se  e n t s t e h t ,  die im op t i s chen  
S c h n i t t  als R i n g f r o m  ersche in t .  Sie v e r s c h i e b t  s ich in 
der Folgezei t  au f  die v e n t r a l e  Seite u n d  wgchs t  do r t  zu m 
fer t ig  s e g m e n t i e r t e n  Ke ims t r e i f  aus, dessen h in t e r e s  E n d e  
eine K a u d a l k r i i m m u n g  de r  , le tz ten  drei  A b d o m i n a l -  
s egmen te  zeigt. D a d u r c h  k o m m t  eine s chwache  E insen -  
k u n g  des Ke imes  in den  D o t t e r  zus tande .  

Mi t  d e m  31. T ag  b e g i n n e n  die e igen t l i chen  B e w e g u n g e n  
des Keimes,  de ren  ers te  P h a s e  de r  ~,Ausrollung~ be im  in- 
v a g i n i e r t e n  T y p  en t s p r i ch t .  Der  Kopfpo l  g le i te t  u m  das  
H i n t e r e n d e  h e r u m  auf  die Dorsa lse i te  u n d  n a c h  vorne ,  
wobei  er schliessl ich die Zel len de r  Serosa u n d  des A m-  
n ions  a m  Vorder t e i l  des Eies  z u m  s o g e n a n n t e n  Dorsa l -  
o rgan  z u s a m m e n s c h i e b t .  

Die zwei te  P h a s e  der  B las tok inese  wird  d u r c h  s t a rke  
K o n t r a k t i o n e n  des D o t t e r s  a m  32. Tage e ingelei te t .  Dies 
is t  der  A u f t a k t  zu e iner  R o t a t i o n  des Ke imes  u m  180 °, 
die sich a m  34. Tag  vol lz ieht ,  u n d  zwar  u m  den  D o t t e r  
h e r u m ,  wobei  der  D r e h p u n k t  m i t  der  Ei l t tngsachse  zu- 
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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~'~). 


