
64 Specialia EXPERIENTIA 34/1 

A tonic component  in the moti l i ty of the upper urinary tract (renal pelvis-ureter)1 
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Summary. In  i so la ted  muscle  s t r ips  of porc ine  r ena l  pelvis  a n d  ure te r ,  t h e  ca lc ium a n t a g o n i s t  n i fed ip ine  (3 �9 10 -7 
moles/l) comple t e ly  suppressed  s p o n t a n e o u s  phas ic  mechan ica l  a c t i v i t y  a n d  t he  phas ic  c o m p o n e n t s  of a n  ad rena l ine -  
i nduced  a c t i v a t i o n  (P-componen t ) .  I n  the  presence  of nifedipine,  a d r e n a l i n e  induced  in pelvis  p r e p a r a t i o n s  (bu t  no t  in  
t he  ure ter )  a ton ic  c o n t r a c t i o n  (T-componen t )  which  was on  average  61% of the  con t ro l  r eac t ion  (SD ~ 26% ; n = 35). 

The  m o t i l i t y  of r ena l  pelvis  and  u re t e r  is descr ibed  as 
a phas ic -pe r i s t a l t i c  t y p e  of m o v e m e n t 2 - K  R e c e n t l y  t he  
d i f f e ren t i a t ion  b e t w e e n  phas ic  a n d  ton ic  c o n t r a c t i o n s  
in t he  s m o o t h  muscle  s y s t e m  was i m p r o v e d  b y  the  f ind ing  
t h a t  some subs t ances  of t he  g roup  of so-called ca lc ium 
an t agon i s t i c  d rugs  are able  to  suppress  phas ic  or ton ic  
a c t i v a t i o n s  select ively.  This  led to t he  concep t  t h a t  in 
s m o o t h  muscle  2 chemica l ly  d i f fe ren t  ca lc ium a c t i v a t i o n  
sys tems  exist ,  wh ich  h a v e  been  cal led t he  P - s y s t e m  
(main ly  respons ib le  for phas ic  ac t iv i ty )  and  t he  T - s y s t e m  
(main ly  respons ib le  for tonic  ac t iv i ty) ,  r e spec t ive ly  s. 
Us ing  t h e  new tool  of select ive P-b lockade ,  i t  was found  
t h a t  some phas ica l ly  ac t ive  t issues (e.g. gu inea-p ig  
t a e n i a  coli) c o n t a i n  a P - s y s t e m  only.  However ,  in o the r  
t i ssues  w i t h  p r o n o u n c e d  p h a s i c - r h y t h m i c a l  a c t i v i t y  (e.g. 
gu inea-p ig  po r t a l  ve in  and  uterus) ,  an  a d d i t i o n a l  ton ic  
t y p e  of a c t i v a t i o n  (T-componen t )  could be  u n m a s k e d  
u n d e r  P -b lockadeK Since tonic  m e c h a n i s m s  in the  s t r i c t  
sense (med ia ted  b y  the  T-sys tem)  are m a i n l y  found  in 
o rgans  w i t h  a reservoi r  funct ion ,  i t  appea red  wor thwh i l e  
to  t e s t  w h e t h e r  such  a m e c h a n i s m  exis ts  in t h e  muscu la -  
tu re  of t he  r ena l  pelvis,  
Material and methods. Muscle s t r ips  of 10-25 m m  in s i tu  
l eng th  a n d  a cross-sect ional  a rea  of 0.3-1 m m  2 were 
dissected f rom the  r ena l  pelvis  and  u re te r  of 8 domes t ic  
pigs and  f rom 3 rabb i t s .  T h e y  were m o u n t e d  in t h e r m o -  
s t a t i ca l ly  con t ro l led  organ b a t h s  which  were filled w i t h  
modif ied  Krebs  solut ion,  equ i l ib ra t ed  w i th  95% O 2 and  
5% CO s, p H  7.4, 35 ~ Tens ion  d e v e l o p m e n t  was  recorded  
us ing  mechano-e lec t r i ca l  t r a n s d u c e r s  and  a d i rec t  re- 
corder.  Up  to 8 p repa ra t ions ,  t a k e n  f rom var ious  regions  
of t he  pye lou re t e r  of the  same an imal ,  were i n v e s t i g a t e d  
s imul taneous ly .  The  fol lowing drugs  were used : n i fedip ine  

(Bayer) ,  ad rena l ine  (Hoechst) ,  sod ium n i t rop rus s ide  
(Merck), p a p a v e r i n e  (Pharm.  F a b r i k  Hameln ) ,  t e t ro -  
do tox in  (Sigma) and  p roprano lo l  ( R h e i n - P h a r m a ) .  
Results and discussion. As shown  in t he  example  of 
f igure 1, r ena l  pe lvis  p r e p a r a t i o n s  p roduced  regu la r  
r h y t h m i c  a c t i v i t y  w i t h  a f r equency  of 5 -10 /min .  Cumu-  
l a t ive  app l i ca t ion  of ad rena l ine  led to  an  increase  of 
c o n t r a c t i o n  f r equency  a n d  to  an  increase in . t ens ion  
which  appea red  s imi la r  to  t he  d e v e l o p m e n t  of a t e t a n i c  
c o n t r a c t i o n  in ske le ta l  muscle.  Nifedip ine  (3 �9 10-7 moles/l)  
comple t e ly  i n h i b i t e d  the  s p o n t a n e o u s  r h y t h m i c  ac t iv i ty ,  
and  u n d e r  these  cond i t ions  a d l e n a l i n e  induced  a p u r e l y  
ton ic  c o n t r a c t i o n  wh ich  a t t a i n e d  a m a x i m u m  of 61 4- 26% 
(mean  4- SD, n --  35) c o m p a r e d  w i t h  t he  con t ro l  reac t ion .  
This  shows t h a t  t h e  ad rena l ine  r eac t ion  u n d e r  n o r m a l  
cond i t ions  c a n n o t  be  i n t e r p r e t e d  as a t e t an i c  s u m m a t i o n  
of phas ic  con t r ac t i ons ;  i t  is i n s t ead  a s u m m a t i o n  of 
phas ic  con t r ac t i ons  (P -componen t )  and  a tonic  a c t i v a t i o n  
in t he  s t r i c t  sense (T-component ) .  The  grea t  v a r i a b i l i t y  
in t he  m a g n i t u d e  of the  T - c o m p o n e n t  (be tween  20 a n d  
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Fig. i. Mechanical activity of isolated 
preparations of renal pelvis (above) and 
ureter (below) of a domestic pig. The 
effect of cumulative application of adren- 
aline, under normal conditions (]eft) and 
after application of nifedipine 3' i0 -7 
moles/] (right). Calibration in rail]i- 
Newton, raN. Pelvis preparation: i0 ram, 
3.2 rag; ureter preparation: 15 ram, 4.8 
mg. 
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100%), in the  p repara t ions  which were excized f rom 
di f ferent  regions of the  renal  pelvis, poss ib ly  indica tes  
t h a t  the  T -mechan i sm is par t icu lar ly  p ronounced  in 
special pa r t s  of the  pelvic muscula ture .  The adrenal ine  
react ions  were no t  s ignif icant ly  a l tered b y  appl ica t ion  
of t e t rodo tox in  (3 .  10 .6 moles/l) or p ropranolo l  (10 -5 
moles/l). I sola ted  s t r ips  of ure tera l  smoo th  muscle  ex- 
h ib i ted  very  slow spon taneous  phasic  ac t iv i ty ,  and re- 
sponded  to an increasing concen t ra t ion  of adrena l ine  
wi th  a progressive increase of con t rac t ion  f requency,  
somet imes  wi th  a fusion of the  single con t rac t ions  giving 
the  appearance  of an incomple te  t e tan ic  con t rac t ion  
(figure 1). In  con t ras t  to  pelvis prepara t ions ,  the  adren-  
aline react ion of ure ter  was v i r tua l ly  comple te ly  in- 
h ib i ted  by  nifedipine.  
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Fig. 2. Mechanical act iv i ty of an isolated muscle preparation of 
porcine renal pelvis, uifedipine-resistant part (T-component) of the 
adrenaline-induced activation. Inhibitory effects of nitroprusside 
sodium and papaverine. Preparation: 13 ram, 6.6 rag. 

An increase of the  ni fedipine concen t ra t ion  from 3 �9 10 -7 
moles/1 to  3 �9 10 .6 or even  6 - 10 .6 moles/1 p roduced  only  
a sl ight addi t iona l  reduc t ion  of the  T - c o m p o n e n t  of the  
adrenal ine  reac t ion  in pelvis p repa ra t ions  (figure 2), 
which indicates  t he  h igh  specif ici ty of ni fedipine in 
suppress ing the  P -ac t iva t ion  in th is  t y p e  of s m o o t h  
muscle.  
Ni t ropruss ide  sodium, an effective an tagon i s t  of the  
T-ac t iva t ion  in some t issues 6,7, h a d  only  a par t i a l  in- 
h ib i to ry  effect  on the  T-ac t iva t ion  of porcine renal  pelvis.  
Papaver ine  suppressed  the  T-ac t iva t ion  complete ly ,  as 
also observed in o the r  p repa ra t ions  6. 
In  the  renal  pelvis  and  ure ter  p repara t ions  of 3 rabbi t s ,  
such a n i fed ip ine- res i s tan t  adrenal ine  reac t ion  was no t  
observed.  Fur the rmore ,  no indicat ion for the exis tence  
of such a tonic  c o m p o n e n t  was found  in earlier s tud ies  
in pye loure te r  p repa ra t ions  of guinea-pig and ra t  s. This  
suggests  t h a t  the  tonic  c o m p o n e n t  of renal  pelvis muscu-  
la ture  m a y  have  a special  funct ional  significance in 
larger mul t ipap i l l a ry  kidneys.  F i r s t  measu remen t s  in 
h u m a n  p repa ra t ions  indica te  t h a t  the  resul ts  o b t a i ned  
wi th  porcine p repa ra t ions  are also qua l i t a t ive ly  val id 
for man.  I t  appears  l ikely t h a t  d i s tu rbances  of the  T- 
mechan i sm m a y  con t r ibu te  to special discorders  of 
h u m a n  urodynamics ,  and, consequent ly ,  t h a t  a dif- 
fe ren t ia ted  pharmacologica l  t r e a t m e n t  of P- and  T-com- 
p o n en t s  m a y  be useful  in therapeut ics .  
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Oviposition r h y t h m  o f  i n d i v i d u a l  Drosophi la  melanogas ter  1 
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Summary. Ind iv idua l ly -housed  Drosophila melanogaster show a gradual  b imoda l  rise in egg p roduc t ion  wi th  a ma jo r  
cres t  shor t ly  af ter  dusk.  The crest  dr i f ts  t oward  noon af ter  2 to  3 days.  The r h y t h m  is hourglass.  

Oviposi t ion  r h y t h m  in Drosophila melanogaster is r epor ted  
to occur a t  da rk  or dusk 2-5 as well as dur ing  mida f t e rnoon  
or before dusk  6. Pe rhaps  the  m e t h o d  of collecting eggs 
influences resul ts  6. Several  collections per  day  d i s tu rb  
the  flies w i thou t  provid ing  the  cons t an t  condi t ions  
necessary  to s t u d y  rhy thms .  A n u m b e r  of flies in one 
cham be r  m a y  also d i s tu rb  each  o ther  thus  lowering egg 
p roduc t ion  7 and p reven t ing  cons t an t  condi t ions  for each 
individual .  An amorous  male m a y  d i s tu rb  a female in 
her  oviposi t ion behavior  when pairs  are used.  Conse- 
quent ly ,  i t  was desirable to t e s t  individual ,  m a t e d  
females. My resul ts  are d i f ferent  f rom all o the r  reports .  
I show the  r h y t h m  to be b imodal  with the  major  cres t  
init ial ly a t  dusk. Indiv iduals  show a dr i f t ing  or shif t ing 
of the  peak  towards  noon.  

Methods. A clock m o t o r  moves  a conveyor  bel t  a t  the  
ra te  of 72 cm in 24 h. A Plexiglas  food t r ay  on the  be l t  
has  25 lengthwise  channels  abou t  1 m m  wide and 5 m m  
deep. The t r ay  is a b o u t  15 cm wide and  84 cm long. 
Food is pressed into t he  channels .  The food consists  of 
100 ml vinegar,  100 ml r econs t i tu t ed  frozen grape juice 
(Welch), 15 g viable  d ry  yeast ,  30+ g dr ied  m a s h e d  
p o t a t o  (enough to  make  a paste) .  
In  a s t a t i ona ry  pos i t ion  above the  t r a y  are 25 ver t ica l  
chamber s  made  f rom glass tub ing  (ID 4 mm,  OD 6 m m  
and  10 cm long) c e m e n t e d  to a me ta l  plate.  E a c h  c h a m b e r  
is b isected by  a channe l  below. There  is jus t  enough  
clearance to p r e v e n t  escape of the  ind iv idua l  f ly and  to  
allow p ro t rud ing  eggs to  pass  u n d e r n e a t h  the  chambers .  
An a l u mi n u m r ive t  caps  each tube .  A ceiling of we t  
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Daily oviposition 12h light:12h dark 

Fig. 1. A daily oviposition rhythm lasting 9 days on a 12L:12D 
regimen. Data from 18 surviving flies. Plot is a 3-point moving 
average. Note the minor peak during the dark phase. 
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