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l iche HAuf igkei t  in  den  jeweils  u n t e r s u c h t e n  GefAssen 
ergab .  

Die  c y t o p l a s m a t i s c h e  S t r u k t u r  de r  ]obopodia len  Mus-  
ke l fo r t s~ tze  m a c h t  deu t l i ch ,  dass  a u c h  diese neuro -  
muskulfixe Bez i ehung  v o n  S y n a p s e n n a t u r  in  de r  g l a t t e n  
M u s k u l a t u r  des  m e s e n t e r i a l e n  Lymphgef~isses  ke in  les t  
v e r a n k e r t e s  Sys temgef i ige  da r s t e l l t ,  das  de r  neuro -  
muskut~tren Synapse  in  de r  m o t o r i s c h e n  E n d p l a t t e  de r  
que rges t r e i f t en  M u s k n l a t u r  v e r g l e i c h b a r  wa re ;  zuma l  
d u r c h  die ausgepf i ig te  E igenkon t rak t i t i t~ t t  dieses Oe- 
f~sses, m i t  de r  e rheb l iche  L u m e n s c h w a n k u n g e n  e inher -  
gehen,  U n t e r s c h i e d e  im D e h n u n g s z u s t a n d  der  versch ie -  
d e n e n  S t r u k t u r e l e m e n t e  in  de r  Gef~sswand  au f t r e t en .  
D e m n a c h  is t  a n z u n e h m e n ,  dass  die h ie r  da rges t e l l t en  
d i r e k t e n  p l a s m a t i s c h e n  V e r b i n d u n g e n  zwischen  A x o n  
u n d  E f f e k t o r  s y n a p t i s c h e  S t r u k t u r e n  yon  t r a n s i t o r i s c h e m  
C h a r a k t e r  s ind,  die a u c h  in Abh~ingigkei t  yore  jewei l igen 
E r r e g u n g s z u s t a n d  der  Zel len Ver~ inderungen  e r fah ren .  

E ine  ausf i ih r l ichere  D a r s t e l l u n g  de r  noch  l a u f e n d e n  
U n t e r s u c h u n g e n  zur  F r a g e  de r  p e r i p h e r e n  v e g e t a t i v e n  
Synapse  im m e s e n t e r i a l e n  Lymphgef i t s s  wi rd  folgen.  

Summary. E l e c t r o n  microscopic  i n v e s t i g a t i o n s  of in-  
n e r v a t i o n  of t h e  m e s e n t e r i c  l y m p h a t i c  vessels  of Carla 
porcelIus d e m o n s t r a t e  t h a t ,  bes ides  m e m b r a n e  c o n t a c t s  
b e t w e e n  A x o n  a n d  s m o o t h  muscle  cell, a local  d i r e c t  
p l a s m a t i c  c o n n e c t i o n  f rom the  n a t u r e  of synapses  be-  
tween  t he  ne rve  a n d  the  e f fec tor  cell h a v e  to be  consi -  
dered.  F r o m  th i s  s t u d y  i t  h a s  been  conc luded  t h a t  also 
t h i s  n e u r o m u s c u l a r  j u n c t i o n  is a t r ans i t o r i c  s t r u c t u r e  a n d  
n o t  a s t a t i c  c o n n e c t i o n  c o m p a r a b l e  to  t he  synapses  in  t he  
m o t o r  e n d - p l a t e  of t he  s t r i a t ed  muscle .  

R.  SCHIPP 

Institut /iir Physiologische Zoologie, Johannes-Gutenberg- 
Universitiit, Mainz (Deutschland), 30. November 1964. 

A Study on the Ontogeny of Kidney in Chick 

The  epigenesis  of t he  r ena l  o rgan  in b i rds  s t a r t s  in t h e  
i n t e r m e d i a t e  m e s o d e r m  1 a t  t h e  ea r ly  s tage  of t h e  n e u r a l  
p l a t e  f o r m a t i o n  ~ a n d  in ch ick  in r e l a t i on  to  somi t e s  8 to  
153  T h e  i m p o r t a n c e  of p r o n e p h r o s  in t he  f o r m a t i o n  of t h e  
p r o n e p h r i c  d u c t  h a s  b e e n  a s u b j e c t  of m u c h  c o n t r o v e r s y  
( K u M E  4, X~TADDINGTONa, CAMBERs), t h o u g h  t h e  depen-  
dence  of t h e  m e s o n e p h r o s  on  an  i n d u c t i v e  s t i m u l a t i o n  
f rom t h e  p r o n e p h r i c  d u c t  has  b e e n  conf i rmed  b y  BOYDEN % 
GRTUNVCALD 7 a n d  VVrADDINGTON 2. T h e  p r e s e n t  e x p e r i m e n t  
deals  w i t h  t h e  f u r t h e r  s t u d y  of o n t o g e n y  of r ena l  o rgans  in 
ch icks  w i t h  specia l  reference  to  t h e  t ubu l e - co r d  re la t ion-  
ship.  F o r  th is ,  c h l o r a m p h e n i c o l  ( m a n u f a c t u r e d  b y  P a r k e  
Davis ,  Ind ia ,  Ltd . ,  s ample  n u m b e r  379), a we l l -known  
i n h i b i t o r  of p r o t e i n  syn thes i s  (GALE a n d  FOLKES s, 
FLICKINGER 9, WEISBERGER et  al, z°) was  in j ec t ed  in two  
dosages  in to  t h e  a l b u m e n  of fer t i l ized W h i t e  L e g h o r n  eggs 
a t  va r ious  s tages  of i n c u b a t i o n  so t h a t  eve ry  t r e a t e d  egg 
rece ived  e i the r  2.5 m g  or  5,0 m g  of ch lo ramphen ico l .  
T o g e t h e r  w i t h  this ,  some con t ro l  e m b r y o s  were also 
e x a m i n e d .  T o t a l  n u m b e r  of e m b r y o s  s t u d i e d  was  20 in 
each  t y p e  of e x p e r i m e n t .  

Observations. W h e n  c h t o r a m p h e n i c o l  is i n j ec t ed  i n to  
n o n - i n c u b a t e d  eggs, t h e  neph r i c  d u c t  does  n o t  deve lop  in 
9 0 % o f  t he  cases e x a m i n e d  a f t e r  24 a n d  48 h of i n c u b a t i o n  
(Figure  1), whi le  in  o t h e r s  a n e p h r i c  cord  deve lops  w i t h  
no  lumen .  P r o n e p h r i c  t u b u l e s  do  n o t  deve lop  e v e n  w h e n  
t h e r e  is a solid n e p h r i c  cord.  T h e  cells in  t h e  i n t e r m e d i a t e  
m e s o d e r m  are  smal l  in n u m b e r  a n d  c y t o l y s e d  in n a t u r e .  
In  t he  e x p e r i m e n t e d  e m b r y o s  i n c u b a t e d  for 72 h, a d u c t  
c o n n e c t e d  w i t h  t he  coe lome deve lops  b u t  no  t u b u l e  is 
f ound  assoc ia ted  w i t h  it. W h e n  c h l o r a m p h e n i c o l  is ad-  
m i n i s t e r e d  to  12 h e m b r y o s  s u b s e q u e n t l y  i n c u b a t e d  up  to 
48 a n d  72 h, t h e r e  is no  d e v e l o p m e n t  of t h e  t u b u l e s  in t he  
m a j o r i t y  of cases, t h o u g h  t h e r e  is a d e v e l o p m e n t  of t he  
neph r i c  d u c t  in  two  cases. W h e n  t h e  e x p e r i m e n t e d  em-  
b r y o s  are i n c u b a t e d  up  to  72 h, t he  pos i t i on  does n o t  im-  
p r o v e  ; on  t he  o t h e r  h a n d  t h e  cells b e c o m e  m u c h  cy to lysed  
a n d  d isorganized .  I n  t h e  t h i r d  series of e x p e r i m e n t s ,  w h e n  
c h l o r a m p h e n i c o t  ac t s  on  24 h e m b r y o s  s u b s e q u e n t l y  in-  
c u b a t e d  up  to  48 a n d  72 h, e i t h e r  a solid n e p h r i c  d u c t  de-  
ve lops  or  a d u c t  w i t h  a n a r r o w  l u m e n  a t  t he  a n t e r i o r  end  

(Figure  2) b u t  which  is solid a t  t he  pos t e r io r  end ;  b u t  in  
m o s t  of t h e m  the  neph r i c  t u b u l e s  do n o t  develop .  I n  two  
or  t h r e e  cases some p r o n e p h r i c  t ubu l e s  w i th  a l imi ted  n u m -  
be r  of cells are formed.  I n  all t h e  72 h embryos ,  t h e  cells 
become  cyto lysed ,  p a r t i c u l a r l y  in  t he  m e s o d e r m a l  zone, 
a n d  t he  neph r i c  d u c t  a n d  t u b u l e s  are n o t  visible,  t h o u g h  
t h e  d e v e l o p m e n t  of t h e  n e u r a l  t u b e  a n d  t h a t  of t h e  no to -  
c h o r d  are  no rma l .  

Discussion. I n  t h e  case of b i rds ,  t h e  p r o n e p h r o s  deve lop  
a f t e r  24 tl of i n c u b a t i o n  t h o u g h  t he  cells are  d e t e r m i n e d  
a t  a s t i l l  ear l ie r  s tage  1. I n  t h e  e x p e r i m e n t ,  c h l o r a m p h e n i -  
col ac t s  o n  t he  cells a n d  also on  t he  n e p h r o t o m a l  mass  a n d  
t h u s  t he re  is no  d i f f e r en t i a t i on  of t he  nephr i c  t u b u l e s  or  
duc t .  E m b r y o n i c  induc t ion ,  accord ing  to  FLICKINGER 11,12 
is a s t imu lus  t h a t  p r o m o t e s  p ro t e in  syn thes i s  in t h e  reac t -  
ing t i ssue  wh ich  m a y  h a v e  been  impa i r ed  b y  ch lo ram-  
phenicol ,  and  t h u s  t h e r e  is a fa i lure  in  t h e  f o r m a t i o n  of 
t h e  neph r i c  t u b u l e s  a n d  t h e  duct .  I n  t h i s  connec t ion ,  i t  
m a y  be  t a k e n  in to  cons ide ra t i on  t h a t  c h l o r a m p h e n i c o l  
does n o t  i m p a i r  p r i m a r y  i n d u c t i o n  1~ bu t ,  as ev idenced  f rom 
the  e x p e r i m e n t ,  i t  i n h i b i t s  se lec t ive ly  the  s y n t h e s i s  of 
specific p r o t e i n  for k i d n e y  d e v e l o p m e n t ,  i n  t hose  cases 
whe re  t h e  p r o n e p h r i c  d u c t  deve lops ,  i t  is solid in n a t u r e  
or w i t h  a smal l  l u m e n  a t  t he  a n t e r i o r  end.  T h i s  d u c t  
c a n n o t  c a r r y  t t le  i nduc ing  s u b s t a n c e  p o s t e r i o r w a r d s  4 a n d  
t h e r e  is no  i n d u c t i o n  of mesonephros .  T h e  i m p o r t a n c e  of 
t h i s  i n d u c i n g  s u b s t a n c e  Ior  m o r p h o g e n e s i s  of t h e  meso-  
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nephros has been conf i rmed by  var ious  authors  *,*,~. 
Besides this, the  failure of the  on togeny  of mesonephros 
has ano ther  aspect  to be considered.  Mesonephros can be 
formed ou t  of the  compe ten t  mesodermal  cells through 
the inducing process from the  neura l  area and the noto- 
chord 14 which become normal ly  developed in a lmost  all 
the  embryos  s tudied in th is  exper iment .  Thus the failure 
of the  fo rmat ion  of the  mesonephros  m a y  be due to two 
reasons - one the  absence of the  inducing substance 
general ly  conveyed  th rough  the  pronephr ic  duct,  and the 
o ther  the  absence of competence  of the  in termedia te  meso- 
derm, though  the  ceils in this area m a y  get  the normal 
evocat ion  f rom the  ehorda  and the  neural  area. 

Though,  in the  m a j o r i t y  of the  cases, nei ther  the pro- 
nephros nor  the  pronephr ic  duc t  develop,  in some of the 
expe r imen ted  embryos  a solid duc t  is formed indepen- 
den t ly  in t he  absence of tubules.  This  is in accordance 
wi th  the  findings of KUME 4 and CAMBER 5. The  pronephric 

tubules and the  duc t  develop independent ly  by  self- 
different iat ion and the tubules  become secondar i ly  a t -  
tached to the duct,  

Zusammen[assung. Chloramphenicol ,  auf verschiedene 
Ontogenesestadien des Hi ihnchens  angewendet ,  h e m m t  
bei den meisten E m b r y o n e n  die Nierenentwicklung  
selektiv, wAhrend bei einigen ein pronephr i t i scher  Gang  
unabhAngig yon den Tubul i  differenziert  wird. 

A.. Bose 

Department o/ Zoology of the University o[ Kalyani 
(Nadia, W. Bengal, India), November 24, 1964. 

14 C. H. WADOISGTON, Principles o/ Embryology (Cambridge Uni- 
versity Press, 1956), p. 268. 

Physiological  Activities of Chondroitin Poly-  
sulfate: the S h o r t - T e r m  Effect of Intravenous 

Injection 

Long t e r m  admin i s t r a t ion  of syn the t ic  chondroi t in  
polysulfa te  (ChPS) has reduced serum tota l  lipid and 
cholesterol  and re ta rded  the  a therosclerot ic  process in 
expe r imen ta l  animals  1. i t  was pos tu la ted  tha t  the lipid 
clear ing a c t i v i t y  of C h P S  was corre la ted with  the  sulfur 
con ten t  of th is  subs tance  1. Ant icoagulan t  ac t iv i ty  of 
ChPS  has also been associated with  sulfur conten t  on the  
basis of infrared spectroscopic evidence2.  

Physiological  changes in the  serum components  were 
also demons t r a t ed  in hyper l ipemic  rabbi t  serum a short  
t ime af ter  the  in t ravenous  admin is t ra t ion  of ChPS. The 
short  t e rm effects of ChPS  were de te rmined  in the follow- 
ing manner .  

C h P S  was prepared syn the t ica l ly  by  sulfation of chon- 
droi t in  sulfate  (ChS) f rom shark  car t i lage  1,2. Analysis of 
the  C h P S  lot  used pr incipal ly  in th is  invest igat ion showed 
16.09% sulfur, 2.16% ni t rogen and [~]~ - 1 5 . 0  ° (c 1.0 
H20 ), 17 male  albino rabbi ts  averaging  2.9 kg were fed 
0.1 g cholesterol  per  kg of body weight  daily in a basic 

diet. After  6 weeks of cholesterol  feeding, an  e leva t ion  of  
the serum tota l  cholesterol f rom app rox ima te ly  40 m g  
init ial ly to over  300 mg per  100 ml was a t ta ined .  At  this  
t ime single injections of ChPS  were adminis tered  in t ra-  
venously into the hyper l ipemia- induced rabbi ts  a t  the  
rate of 2 to 10 mg per kg of body weight .  The  blood was 
drawn at desired intervals  to tes t  the  serum for tu rb id i ty ,  
to ta l  and ester cholesterol,  and blood coagula t ion  t ime  as 
reported previously 1,s. Hor izon ta l  paper  e lectrophoresis  
was carried ou t  on W h a t m a n  no. 1 paper  we t t ed  wi th  
Veronal buffer, p H  8.6. 25 pl of se rum was appl ied and a 
voltage of 350 V (current  dens i ty  0,4 mA/cm)  was used 
for 5 h. After  d ry ing  the  paper  a t  90 °C, l ipoproteins  were 
located by staining the str ip wi th  Sudan Black (Merck) 
in 50% ethanol  for 2 t/2 h. 

Effects of ChPS on tu rb id i ty  and to t a l  cholesterol  in 
hyperl ipemic serum during the  short  t e rm inves t iga t ion  
are shown in the Table.  When  C h P S  was in jec ted  in t ra-  
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