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Fig. 4. Ausschnitt aus dem M. pectoralis major der operierten K6rperseite eines 9 Tage aiten Hiihnerembryos. Schwarze Pfeile: Muskelzellen 
mit Kernen vom Wachteltyp. Schwarz gerandete Pfeile: Bindegewebszellen vom Hiihnchen. Sternmarkierung: Geffisse mit Erythrocyten. 
Feulgenreaktion und Gegenf/irbung mit Lichtgrtin. Ca. 850:1. 

D a  bei  unse r en  O p e r a t i o n e n  n u r  S o m i t e n  bzw. noch  
u n s e g m e n t i e r t e s  pa rax ia l e s  Mesoderm der  p r o s p e k t i v e n  
T h o r a x r e g i o n  d u t c h  e n t s p r e c h e n d e s  Mesode rm v o m  
W a c h t e l e m b r y o  e r se tz t  w o r d e n  war,  k a n n  aus  den  vor-  
gelegten E r g e b n i s s e n  geschtossen werden,  dass  sowohl  
die v e r t e b r a l e n  als a u c h  die s t e rna l en  R i p p e n a n t e i l e  aus  
S o m i t e n m e s o d e r m  e n t s t e h e n .  D a m i t  werden  die U n t e r -  
s u c h u n g e n  yon  JAcoB e t  al. n best~itigt, bei  d e n e n  sich 
ans  S o m i t e n t r a n s p l a n t a t e n  in E x t r e m i t ~ i t e n a n l a g e n  ~il- 
t e re r  I - I i ihne rembryonen  R i p p e n  geb i lde t  b a t t e n ,  die 
s u c h  s t e rna le  Ante i l e  aufzuweisen  schienen.  

W e i t e r h i n  geh t  aus  unse r en  U n t e r s u c h u n g e n  hervor ,  
class s ich die gesamte  M u s k u l a t u r  der  B r u s t w a n d  ein- 
schl iessl ich de r  Mm. pec to ra les  aus  Somi tenze l l en  diffe- 
renz ier t .  Dass  SENO 4 bei  se inen M a r k i e r u n g s v e r s u c h e n  an  
H i i h n e r e m b r y o n e n  der  S t ad i en  16 u n d  17 (nach  HAM- 
BURGER u n d  HAMILTON) spare r  ke ine  K o h l e p a r t i k e l  im  
M. pec tora l i s  m a j o r  b e o b a c h t e n  konn te ,  k 6 n n t e  ein 
Hinweis  d a r a u f  sein, dass  diese m u s k e l b i l d e n d e n  Somi ten-  
zellen schon  fi iher in  die S o m a t o p l e u r a  e inwande rn ,  wie es 
n a c h  den  U n t e r s u c h u n g e n  yon  CHRIST et  M.13 fiir die 

Zellen a n g e n o m m e n  w e r d e n  muss ,  aus  d e n e n  die E x t r e -  
m i t ~ i t e n m u s k u l a t u r  e n t s t e h t .  

Summary. T h e  or ig in  of t h e  r ibs  a n d  t h e  t ho rac i c  
muscles  h a s  been  s tud ied  b y  us ing  t h e  qua i l -ch ick  m a r k e r  
sys tem.  The  resu l t s  h a v e  shown  t h a t  cells of somi te  
or ig in  give r ise to  b o t h  v e r t e b r a l  a n d  s t e rn a l  r ib  com- 
ponen t s .  I t  was  conc luded  t h a t  t h e  musc les  of t h e  t h o r a x ,  
inc lud ing  t h e  pec to ra l  muscu la tu re ,  o r ig ina te  f rom t h e  
somites ,  whereas  t h e  l a te ra l  p l a t e  m e s o d e r m  is t h e  source  
of t h e  c o n n e c t i v e  t issue.  
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Mesothoracic Neurohaemal O r g a n s  i n  the Larva of  Phi losamia ricini Hutt. 
(Lepidoptera: Saturniidae) 

E n d o c r i n e  g lands  s t r u c t u r a l l y  s imi la r  to  t h e  co rpora  
card iaca ,  a n d  f u n c t i o n i n g  as n e u r o h a e m a l  o rgans  for t h e  
neu rosec re to ry  cells of t ho rac i c  a n d  a b d o m i n a l  gangl ia ,  
h a v e  r e c e n t l y  been  desc r ibed  in severa l  insec ts  I 3. 
The  a u t h o r s  be l ieve  t he se  o rgans  a n d  t h e i r  ne rves  to  be  a 
p a r t  of t h e  u n p a i r e d  m e d i a l  s y m p a t h e t i c  n e r v o u s  sys tem,  

t h o u g h  HINKS 3 bel ieves  t h a t  th i s  r e l a t i onsh ip  was n o t  
r ead i ly  e v i d e n t  ill t h e  vesp ids  s tud ied  b y  h im.  1RAABE 4 
r e p o r t e d  t h e  p resence  of these  o rgans  in t h e  t h o r a x  of 
cockroaches ,  whereas  HI~KS 3 found  t h e  o rgans  in t h e  
t h o r a x  a n d  a b d o m e n  ol Vespa an d  Vespula. I a t t e m p t e d  
to t r ace  these  o rgans  in t h e  l a rva  of a l ep idop te rous  insec t  
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Fig. 1. Whole mount of mesothoracic neurohaemal organ (nho). 
rag, mesothoraeic ganglion; igc interganglionic connective. 

Fig. 2. A portion of mesothoracic dorsal nerve (mdn) to show the 
neuroseeretory material (nsrn). ptg, prothoraeic gland. 

b y  s t a in ing  w i t h  reduced  m e t h y l e n e  blue  so lu t ion  in s i tu  
(0.5% ascorbic  acid in 2% of aqueous  m e t h y l e n e  blue).  

The  base  of t h e  meso thorac i c  dorsa l  ne rve  of t h e  l a rva  
of Philosamia ricini, which  arises f rom t h e  in te rgangl ion ic  
connec t ives  b e t w e e n  t h e  p ro tho rac i c  an d  meso thorac i c  
ganglia ,  bea r s  a d i s t i nc t  d i l a t ion  (Figure 1) r ep resen t ing  
t h e  thorac ic  n e u r o h a e m a l  organ.  Granules  of nenro -  
secre tory  m a t e r i a l  were found  a t  2 places in  the  meso-  
tho rac ic  dorsa l  ne rve  (Figures 1 a n d  2) which  i n n e r v a t e s  
t h e  p ro tho rac i c  gland.  

HINKS 3 cons idered  t h e  presence  of wel l -developed 
thorac ic  n e u r o h a e m a l  o rgans  to be  a p r i m i t i v e  feature ,  
p r o b a b l y  because  such  o rgans  are  also r epo r t ed  in B la t -  
t a r i a  4. He  f u r t h e r  r epo r t ed  t h a t  these  o rgans  m i g h t  
h a v e  been  s imp ly  over looked  in o the r  insec ts  or been  
inconspicuous ,  b u t  i t  was  possible  t h a t  some insects  
re lease  thorac ic  neu rosec re t ion  f rom o the r  end  organs.  
DELPHIN 5 showed  t h e  neu rosec re to ry  Lranspor t  alozag 
t h e  v e n t r a l  n e r v e  cord,  a n d  BURGESS ~ found  t h e  presence  
of neurosecre t ion  t h r o u g h  t h e  l o n g i t u d i n a l  axons  of 
t h e  v e n t r a l  n e r v e  cord of ce r t a in  Dip te ra .  CHALAVE 7 
r epo r t ed  t h a t  one t y p e  of t h e  neu rosec re to ry  p r o d u c t  of 
t h e  suboesophagea l  neu rosec re to ry  cells is t r a n s p o r t e d  to 
t h e  corpora  ca rd i ac s  or corpora  a l l a t a  a n d  a second type ,  
p roduced  b y  o the r  cells, passes  b a c k  in to  t h e  v e n t r a l  
ne rve  cord. HINKS s bel ieves  t h a t  t ho rac i c  a n d  a b d o m i n a l  
( la tera l  an d  medial )  n e u r o h a e m a l  o rgans  each  s tores  a n d  
releases a s ingle  b u t  d i f fe ren t  t y p e  of neorosecre t ion  unl ike  
t h e  corpora  cardiaca ,  wh ich  in all insec ts  s tore  an d  release 
severa l  d i f fe ren t  secre t ions  3. 

Rdsumd. Dans  la  l a rve  de Philosamia ricini, le neff  
dorsa l  m6so tho rac ique  poss~de s sa base  u n  organe  
n e u r o h 6 m a l  c o n t e n a n t  des 616ments neurosfcr6t i fs .  
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The  Effect of L y m p h o s t a s i s  on  the  I so la ted  W o r k i n g  Rat  Heart  

The  imporLance of t he  mechan i ca l l y  induced  r e s t r i c t ion  
of t he  l y m p h a t i c  c i rcu la t ion  in r e l a t i on  to t he  d a m a g e  of 
t he  m y o c a r d i u m  has  o f ten  been  e m p h a s i z e d  in r ecen t  
years  b y  F6LDI et  al. l-s. The i r  f ind ings  sugges t  t h a t  
i m p a i r m e n t  of t h e  card iac  l y m p h  flow af te r  l iga t ion  of t h e  
l y m p h  vessels is fol lowed b y  severe  changes  in t he  myo-  
c a r d i u m  wh ich  are caused b y  card iac  l y m p h e d e m a  a n d  b y  
n a r r o w i n g  of t he  co rona ry  ar ter ies  as a resu l t  of p l a s m a  
i m b i b i t i o n  of t he  vascu la r  wal l  4. 

I n  c o n t r a s t  to  these  f indings ,  o the r  i nves t iga to r s  did  
no t  obse rve  a n y  myoca rd i a l  changes  a f t e r  l iga t ion  of t h e  
l y m p h a t i c s  5,6. There fo re  t h e  i m p o r t a n c e  of t he  l y m p h o -  
s ta t i c  m y o c a r d i a l  d a m a g e  was d i spu t ed  a n d  d o u b t s  arose 
w h e t h e r  a n  impa i r ed  l y m p h  flo w would  ac tua l l y  resu l t  in  
cardiac  fa i lure  7. I n  compar i son  w i t h  t he  co rona ry  flow, 
the re  is a v e r y  low card iac  l y m p h  flow of a b o u t  4.8 ml /g  

h e a r t  t i s sue /24  h a t  i ts  m a x i m u m  s. On t h e  o the r  h a n d ,  t he  
ve loc i ty  of t h e  card iac  l y m p h  flow as shown  in t h e  isola ted 
h e a r t  b y  ind ia  ink  in j ec t ion  is considerable ,  wh ich  suggests  
the  presence  an d  ef fec t iveness  of l y m p h o v e n o u s  anas to -  
moses 3. In  our  s tudies ,  i t  was  of special  i n t e r e s t  to  e s t ab l i sh  
w h e t h e r  a p a r t i a l  r e s t r i c t ion  of t h e  l y m p h  flow was a 
f ac to r  l imi t ing  t h e  p e r fo rman ce  of t h e  h e a r t  (as measu red  
b y  t h e  m i n u t e  o u t p u t  of t h e  aor ta) ,  an d  if so, a f t e r  wh ich  
per iod  of t i m e  func t iona l  a n d  morpholog ica l  changes  
would occur. 

Materials and methods. H e a r t s  of ma le  a lb ino  r a t s  w i t h  
a n  ave rage  we igh t  of 230 g were p r e p a r e d  a n d  per fused  by  
a modi f ied  MORGAN t e c h n i q u e  *~ : pe r fus ion  a t  37~ 
p H  7.4, a r t e r i a l  pO2 646 m m  Hg, venous  pO 2 360 m m  Hg 
(Langendorff )  a n d  200 m m  t t g  (working hear t ) .  The  
isola ted h e a r t s  were sub jec t ed  to  r e t rog rade  pe r fus ion  


