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cannot be excluded. Sometimes, very thin (0.4 txm diam- 
eter) beaded arborizations of the nerve fibres were seen 
(Figure 2c), resembling, for instance the endings in the 
depressor tibiae muscle of the locust, stained with methy- 
lene blue by AIJBXR 5. 

Better resolution was obtained by applying Timm's  
intensification method after cobalt-staining ~. This re- 
vealed two different types of nerve-endings: a compact 
type in muscles M197 and M198 (Figure 2e) and a more 
dispersed one (Figures 2c and d) in M202 a n d  M203 
(nomenclature arterY). ElectrophysiologicM and ultra- 
structural investigations have shown that  the abdominal 
intersegmental muscles of locusts each receive nerve 
endings from several axons 8-1~ However, with cobalt- 
staining multiple innervation couId not  be demonstrated 

as yet, although in some cases, two fibres could be seen 
ramifying side by side. An interesting feature is the 
innervation of some muscles in two distinct fields which 
are similar in different individuals (Figure 2 b). Whether 
this finding has also physiological implications concerning, 
for instance innervation by two functionally different 
nerve fibres, remains to be investigated. 
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Summary. A new in vitro experimental method which has enabled direct visualization of the upper urinary tract with 
minimal damage to the wall of the region is described. Evidence is presented which supports the concept of all auton- 
omous pacemaker system located proximal to the pelviureteric junction. 

The present paper describes an experimental method 
which enables direct visualization of the region in which 
contraction waves originate in the upper urinary tract, 
namely, that  part  proximal to the pelviureteric junction. 
New data are provided about tile origin and progagation 
characteristics of contraction waves in unicaliceal and 
multicalieeal systems demonstrating their species differ- 
ences in pacemaker activity. 

Materials and methods. The kidneys and ureters were 
removed in toto and the cortex was incised along its 
lateral border in a plane midway between the anterior and 
posterior surfaces from upper to lower poles, through the 
cortex into the outer medulla. In  the dog, the medulla 
formed a single ridge projecting into tile lumen of the 
ureter and the plane of the incision divided this ridge 
longitudinally. In  the pig, each minor calix lying in the 
plane of the incision was identified by b lunt  dissection 
of renal medullary tissue. The interior was then partially 
exposed by an incision minimizing interference with the 
renal at tachments of the minor calyces, Specimens were 
transferred into a tissue bath containing Krebs solution. 
The anterior and posterior surfaces of each kidney were 
retracted along the lille of the originaI incision to allow 
visualization as far distally as the pelviureteric junction 
(Figure). The ureter was placed so that  ureteric contrac- 
tion waves could be easily visualized. Observations and 
filming were begun after a tissue stabilization. 

Results and discussion. Regular spontaneous contraction 
waves were readily observed crossing the exposed inner 
surface of the upper urinary tract as soon as the prepara- 
tions were examined. These rhythmical events continued 
throughout the period of observation (up to 3 h). Whilst the 
exact sites of origin and the rates and form of propagation 
of each wave varied according to the species, every 
contraction began proximal to, and always moved ini- 
tially towards, the pelviureteric junction. The fact that  
spontaneous activity can be directly observed is evidence 
against those who believe that  contraction waves are 
initiated solely by the stretching forces 1 In  the present 
study, distention forces were reduced since the renal 

pelvis was converted into an open system thereby decreas- 
ing the resting tension on the renal attachments. Thus, 
the present findings support the concept of spontaneously 
active pacemaker cells responsible for the initiation of 
contraction waves 2-~ I t  is argued that  the active pace- 
maker site is located at the pelviureteric junction 5. The 
present observations, however, clearly indicate that  in 
both unicaliceal and multicaliceal systems, contractions 
always develop proximal to the pelviureteric junction and 
propagate towards this region. 

In  the dog, regular contraction waves occurred at a 
rate of 13-17/min, and were seen to arise on the wall of 
the renal pelvis a few mm distal to the septa which 
attached the pelvis to the renal parenchyma (Figure). 
Each wave moved distally along a concentric front and 
approached the pelviureteric junction at 1-2 cm/sec but  
waves failed to propagate along the ureter. In  the pig, 
contraction waves usuatly originated from circumscribed 
regions in the junctional area between one minor calix 
and the renal pelvis. Atthough one such region acted as 
the source for several contractions, this activity frequently 
changed to a similar region in another part  of the system. 
Contraction waves were observed 5-9/min and each 
moved from its origin across the adjacent part  of the 
renal pelvis towards the pelviureteric junction forming a 
crescentic wave front (1-2.5 cm/sec). At the pelviureteric 
junction, however, the wave frequently continued across 
the pelvis in a direction away from tile ureter moving 
towards tha t  pole of the kidney opposite to the one in 
which the contraction had originated. As in the dog, 
peristaltic waves are not observed along the pig ureter. 
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The  mul t i foca l  or ig in  of c o n t r a c t i o n  waves as seen 
in t h e  pig, b u t  n o t  in  t he  dog, suppor t s  a n a t o m i c a l  
ev idence  w h i c h  ind ica tes  t h a t  a n u m b e r  of p a c e m a k e r  
si tes occur  in  mul t ica l icea l  a n d  n o t  in  unical iceal  sys- 
t e m s  6. The  obse rva t i on  t h a t  con t r ac t i ons  wh ich  r eached  
t h e  pe lv iu re te r i c  region fai led to  p r o p a g a t e  s u p p o r t  
in v ivo  d a t a  where  t h e  n u m b e r  of pe lv ic  con t r ac t i o n s  
successful ly  p r o p a g a t e d  a long t h e  u re t e r  was d i rec t ly  

The renal parenehyma (R) has been incised and reflected to expose 
the inner surface of the renal end of the upper urinary tract in the 
dog. Contraction waves were first identified in the regions marked by 
the arrows and moved as a concentric wave front towards the 
pelviureteric junction (P). The preparation was quiescent at the time 
of this illustration, in which the shape of the pelviureterie junction is 
clearly evident. 

r e l a t ed  to  t h e  u r ine  flow r a t e  4. T h u s  a t  h ighe r  u r ine  flow 
ra te ,  more  u re te r ic  con t r ac t i ons  were p r o p a g a t e d  even  
t h o u g h  rena l  pelvic  a c t i v i t y  r e m a i n e d  cons t an t .  Collec- 
t ively ,  these  f indings  ind ica te  a u r ine  flow d e p e n d e n t  
m e c h a n i s m  in t h e  region of t h e  pe lv iu re te r i c  j u n c t i o n  
wh ich  d e t e r m i n e s  w h e t h e r  a r ena l  pe lvic  c o n t r a c t i o n  will 
r e su l t  in  a p r o p a g a t e d  u re te r ic  pe r i s t a l t i c  wave.  Since 
t h i s  m e c h a n i s m  appea r s  to  d e p e n d  u p o n  ur ine  flow, i t  
m a y  be  t h a t  t h e  s t r e t c h i n g  forces exe r t ed  u p o n  t h e  
pe lv iu re te r ic  j u n c t i o n  b y  a c c u m u l a t i n g  f luid lowers t h e  
t h r e s h o l d  of t h e  region.  T h e  a r r iva l  of a r ena l  pelvic  
c o n t r a c t i o n  can  now resu l t  in  a p r o p a g a t e d  c o n t r a c t i o n  
t h r o u g h  t h e  pe lv iu re te r i c  j u n c t i o n  a n d  a long  t h e  ure te r .  
Clearly, in  t h e  p r e s en t  e x p e r i m e n t a l  design,  t h e  r ena l  
pe lvis  h a s  been  opened  a n d  bolus  f o r m a t i o n  is un l ike ly  
to  occur. Thus ,  on  t h e  bas is  of t h e  above  h y p o t h e s i s  i~iis 
n o t  surpr iz ing  t h a t  regu la r  rena l  pelvic  c o n t r a c t i o n  waves  
fai led to p r o p a g a t e  as u re te r ic  peris talsis .  

I n  conclusion,  t h e  p re sen t  s t u d y  h a s  p r o v i d e d  some 
p r e l i m i n a ry  obse rva t ions  w h i c h  are of i m p o r t a n c e  in an  
u n d e r s t a n d i n g  genesis of pe r i s t a l t i c  a c t i v i t y  in  t h e  unical i -  
ceal a n d  mul t i ca l i cea l  sys tems.  W h i l s t  t h e  m e t h o d  does 
h a v e  t h e  l im i t a t i ons  imposed  upon  in v i t ro  teehniqt!es ,  
i t  is hoped  t h a t  i ts  app l i ca t ion  in  f u t u r e  i nves t iga t ions  
shou ld  p ro v i d e  v a l u a b l e  i n f o r m a t i o n  on  t h i s  i m p o r t a n t  
subjec t .  
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Summary. A m e t h o d  for  c u l t i v a t i n g  t he  ea r ly  ch ick  e m b r y o  in a n  ar t i f ic ia l  m e d i u m  h a s  been  deve loped  t h a t  p e r m i t s  
t h e  d e t e r m i n a t i o n  of t h e  s tage  a t  t h e  onse t  of the  t r e a t m e n t  a n d  t h e  c o n t i n u o u s  o b s e r v a t i o n  of t h e  embryogenes i s .  

P r ev ious  i nves t i ga t i ons  a t  t h i s  i n s t i t u t e  2 in to  t h e  
inf luence  of chemica l s  on  t h e  embryogenes i s  Of t h e  ch ick  
emp loyed  two  d i f fe ren t  m e t h o d s  for app ly ing  t he  chemi-  
cals:  t h e  N E w - m e t h o d  a a n d  t h e  w i n d o w - m e t h o d ,  t h e  
l a t t e r  ba sed  on  in j ec t ion  of t h e  s u b s t a n c e  d i rec t ly  u n d e r  
t h e  b l a s tode rm.  The  N E w - m e t h o d  is, for  our  purpose ,  too  
slow a n d  labor ious .  The  b l a s t o d e r m  is exposed  to  a s t rong  
m e c h a n i c a l  stress,  a n d  t h e  r ing  is a l imi t ing  f ac to r  for t h e  
o u t g r o w t h  of t h e  a rea  opaca.  I n j e c t i o n  of t h e  s u b s t a n c e  
u n d e r  t h e  b l a s t o d e r m  is more  rapid ,  b u t  p roduces  a n  
u n e v e n  mate r i a l ,  owing to  t h e  d i f f icu l ty  of con t ro l l ing  
ti le exac t  pos i t ion  of t h e  i n j ec t i on  a n d  the re fo re  of t h e  
c o n c e n t r a t i o n s  of t h e  chemicals .  Ma l fo rma t ions  some-  
t imes  occur  w h i c h  c a n n o t  be  exp la ined  in a n y  o t h e r  w a y  
t h a n  as a consequence  of t h e  m e c h a n i c a l  s t ress  t h e  
e m b r y o  is exposed  to  b y  a n  in jec t ion ,  no  m a t t e r  h o w  
carefu l ly  executed .  Also t he  d i f f icu l ty  in  e x a m i n i n g  t h e  
s tage  b y  t h i s  m e t h o d  is a n  obv ious  d i s a d v a n t a g e  w h e n  i t  
is des i rab le  to  beg in  t h e  t r e a t m e n t  a t  a f ixed stage.  To 
e l imina te  t h e  va r ious  diff icul t ies  i n h e r e n t  in  t h e  NEw-  
m e t h o d  a n d  t h e  w i n d o w - m e t h o d ,  we deve loped  a m e t h o d  
where in  we i n c u b a t e d  t h e  yo lk  in a n  ar t i f ic ia l  med ium.  
Moreover ,  we needed  a m e t h o d  t h a t  p e r m i t t e d  1. t h e  
d e t e r m i n a t i o n  of t h e  s tage  a t  t he  onse t  of t he  t r e a t m e n t ;  
2. t h e  c o n t i n u o u s  o b s e r v a t i o n  of t he  embryogenes i s  for  

a n y  g rea te r  l e n g t h  of t i m e ;  a n d  3. a d m i n i s t r a t i o n  as well  
as r e m o v a l  of t h e  t e s t e d  chemica ls  a t  a wel l -def ined stage,  

Mc~tezial and methods. All e x p e r i m e n t s  were  m a d e  on  
f resh ly  la id  W h i t e  L eg h o rn  eggs. E x p e r i m e n t s  s t a r t i n g  
w i t h  n o n - i n c u b a t e d  eggs were  p r e p a r e d  a t  r o o m  t e m -  
pe ra tu r e .  I f  l a t e r  s tages  were requi red ,  t h e  eggs were  
i n c u b a t e d  a t  37.5 :k 0.5 ~ a n d  t h e  fol lowing t r e a t m e n t  
p e r f o r m e d  a t  37.5 ~ 

Dense  a n d  t h i n  a l b u m e n  was carefu l ly  homogen ized ,  
avo id ing  a n y  foam fo rma t ion ,  w i t h  a k n i f e -h o mo g en i za t o r  
u n t i l  t h e  a l b u m e n  f lowed th in ly .  W e  used a modi f ied  
P a n n e t - C o m p t o n ' s  sal ine (Table) in  w h i c h  we dissolved 
a n y  chemica ls  we wished  to  tes t .  T h e  egg was c leaned  w i t h  
70% alcohol  a n d  t h e  shel l  b r o k e n  w i t h  forceps.  T h e  
a l b u m e n  was gen t ly  r e m o v e d  a n d  t h e  cha lazae  were cu t  
off w i t h  a pa i r  of scissors. T h e  yo lk  was gen t ly  poured  
in to  a n  o r d i n a r y  100-150 m l  beaker ,  c o n t a i n i n g  a b o u t  80 
m l  of t h e  med ium.  (To lessen t h e  a m o u n t  used, a t e s t  t u b e  
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