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sponse  was b locked  b y  hyosc ine  (10 -~ g/ml),  while  t he  
n e r v e - m e d i a t e d  r e l a x a t i o n  was  abol i shed  b y  p roprano lo l  
(5 X 1 0 - '  g/ml).  

Discussio#. The  p r e s en t  s t u d y  has  p r o v i d e d  t he  f i rs t  
d i r ec t  d e m o n s t r a t i o n  t h a t  t h e  r ena l  p o r t a l  va lve  in t h e  
domes t i c  fowl has  an  exc i t a to ry ,  chol inergic  and  a nor-  
adrenerg ic  i n h i b i t o r y  i n n e r v a t i o n .  P rev ious  work  s has  
shown  t h a t ,  w h e n  t h e  r ena l  p o r t a l  va lve  is open  (i.e. 
inh ib i ted) ,  b lood  flows in to  t he  infer ior  v e n a  cava ;  
func t iona l  s tud ies  7 h a v e  p rov ided  ev idence  t h a t  t he  

i n f e r i o r  v e n a  c a v a  receives  a dense  no rad rene rg ic  i n n e r v a -  
t ion  t h a t  causes  c o n t r a c t i o n  of t he  muscle  in i t s  walls. The  
v a s o m o t o r  con t ro l  of t h e  v a s c u l a t u r e  in  th i s  region is t h u s  
such  t h a t  a genera l ized no rad rene rg i c  ne rve  d ischarge  
would  cause  open ing  of t h e  r ena l  po r t a l  va lve  a n d  hence  
flow of b lood in to  t h e  infer ior  v e n a  cava,  t he  capac i t y  of 
wh ich  would  be  r educed  b y  c o n t r a c t i o n  of i ts  muscu la tu re .  
Th i s  would  seem to  be  a n  eff ic ient  m e a n s  of f ac i l i t a t ing  
venous  r e tu rn .  The  dua l  i n n e r v a t i o n  of b o t h  t he  r ena l  

p o r t a l  va lve  a n d  t he  infer ior  v e n a  c a v a  would  c lear ly  
p e r m i t  v e r y  r ap id  a d j u s t m e n t s  in  t he  vo lume  of b lood  
r e t u r n i n g  to  t he  hea r t .  

Summary. Elec t r i ca l  s t imu la t i on  of t h e  in t r ins i c  
ne rves  of t h e  r ena l  p o r t a l  va lve  of t h e  domes t ic  fowl 
d e m o n s t r a t e d  t h e  presence  of no rad rene rg i c  inh ib i to ry ,  
a n d  chol inerg ic  e x c i t a t o r y  fibres.  T h e y  m a y  be  i n v o l v e d  
in t he  con t ro l  of venous  r e tu rn .  
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Ultrav io l e t  L i g h t - I n d u c e d  Min ia ture  E n d - P l a t e  P o t e n t i a l s  in F r o g  N e u r o m u s c u l a r  J u n c t i o n  

Severa l  phys ico -chemica l  cond i t ions  a n d  b iochemica l  
agen t s  h a v e  been  k n o w n  to  induce  a n  e x p e r i m e n t a l  
increase  in t he  r a t e  of a p p e a r a n c e  of m i n i a t u r e  end -p l a t e  
po t en t i a l s  (MEPP)  1-s. The i r  c o n t r i b u t i o n  to  t h e  s t u d y  of 
t he  re leas ing m e c h a n i s m  of ace ty lcho l ine  (ACh) vesicles  
is cons iderable .  U l t r a v i o l e t  (UV) i r r a d i a t i o n  ha s  o f t en  
been  used to o b t a i n  se lect ive  changes  in specific cel lular  
c o m p o n e n t s  4, 5. Th i s  p r e l i m i n a r y  c o m m u n i c a t i o n  descr ibes  
t he  increase  in t h e  d i scharge  f r e q u e n c y  of M E P P s  
fol lowing t he  app l i ca t i on  of U V  l igh t  to  t he  frog neuro -  
m u s c u l a r  j u n c t i o n  (NM J). 

The  e x p e r i m e n t s  were pe r fo rmed  on p r e p a r a t i o n s  of 
t he  sc ia t ic - sa r tor ius  N M J  of Rana nigromaculata, in  a few 
cases Xenopus laevis, a t  room t e m p e r a t u r e .  T he  b a t h i n g  
so lu t ion  h a d  a s t a n d a r d  com pos i t i on  of K+ 2.5, Ca ++ 1.8, 
N a  + 116.5, C1- 117.1, H2PO 4- 0.45, H P O  4- 2.55 in r aM.  
The  M E P P s  w i t h  a r i se - t ime  of 1 msec or less were re- 
corded  b y  t he  use  of 3 M KCl-fil led microe lec t rodes  of 
5-10 Mr2 res is tance .  T h e y  were  d i sp layed  on  an  oscillo- 

scope t h r o u g h  a F E T - o p e r a t i n g  preampl i f ie r .  L igh t ,  
suppl ied  b y  a m e r c u r y  l a m p  of 100 w, (USH-102D,  
Ushio)  was  focused t h r o u g h  a q u a r t z  lens. The  s p e c t r u m  
range  sho r t e r  t h a n  a p p r o x i m a t e l y  300 n m  could be  re- 
moved ,  w h e n  needed ,  b y  a glass fi l ter.  Record ings  were  
m o s t l y  m a d e  f rom re l a t i ve ly  deeper  f ibres a f t e r  t he  more  
superf ic ia l  ones  were r e m o v e d  to  ensure  more  effect ive  
i r rad ia t ion .  Af te r  i den t i fy ing  a n d  record ing  t he  s p o n t a n e -  
ous M E P P s ,  t h e  cen te r  of t h e  l igh t  spo t  was  a d j u s t e d  to  
h i t  t he  t ip  of t h e  record ing  electrode.  The  size of t he  spot  
was  large enough  to  give a p p r o x i m a t e l y  equa l  a m o u n t s  of 
i r r ad i a t i on  to  b o t h  pre-  a n d  p o s t - s y n a p t i c  e l ement s  f rom 
w h i c h  t he  r ecord ing  was t aken .  

F r o m  3-6  m i n  a f t e r  t he  onse t  of c o n t i n u o u s  app l i ca t ion  
of t he  un f i l t e r ed  l ight ,  a n  a b r u p t  a n d  t r a n s i e n t  increase  
in t he  M E P P  f r e q u e n c y  was cons i s t en t l y  produced .  W h e n  
t he  wave - l eng ths  sho r t e r  t h a n  300 n m  were cu t  off b y  a 
filter,  t h e  increase  in d i scharge  f r equency  could  no longer  
be  p roduced ,  even  a f t e r  i r r a d i a t i o n  for  10 min.  I t  follows 
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Fig. 1. Induction of miniature end-plate potentials (MEPP) fronl 
Rana neuromuscular junction by irradiation with UV-light. The 
UV application time is indicated by the hatched block, a) 4 rain; 
b) 1st application, 3 min; 2rid application, 10 sec. 
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Fig. 2. Amplitude histogram of MEPPs. a) Before irradiation; 
b) as the MEPP discharge rate was increasing (measurement was 
started at 4 rain after onset of UV application). V, Mean value. 
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t h a t  i t  is t he  l igh t  in  t he  U V - r a n g e  t h a t  induced  t he  
increase  of M E P P  f requency .  

D u r i n g  p ro longed  i r r ad i a t i on  w i t h  l igh t  c o n t a i n i n g  UV, 
t he  M E P P  f r equency  c o n t i n u e d  to increase  in a few 
m i n u t e s  to  a level  more  t h a n  200 Hz, a n d  t h e r e a f t e r  
decl ined to r e - a t t a i n  t he  con t ro l  level.  T he  m i n i m u m  
i r r ad i a t i on  t i m e  requ i red  for t he  p r o d u c t i o n  of th i s  effect  
was  3-4  min  (Figure l a ) .  

The  N M J  i r r ad i a t ed  b y  U V  was n o t  comple t e ly  d i s rup t -  
ed, s ince t he  M E P P s  pers i s ted  for a t  leas t  3 -4  h a f te r  t he  
cessa t ion  of i r r ad ia t ion .  F u r t h e r m o r e ,  w h e n  U V  was re- 
appl ied  d u r i n g  t he  per iod  of decl in ing f r equency  of M E P P  
fol lowing in i t ia l  app l ica t ion ,  h igh  f r equency  d ischarge  of 
M E P P s  could be reproduced .  I n  t h i s  case, however ,  t he  
l a t e n c y  of th i s  second b u r s t  was  as sho r t  as 10 sec 
(Figure  I b). 

Now the  ques t ion  is w h e t h e r  U V  affected on ly  the  
p re - synap t i c  t e r m i n a l s  or also the  p o s t - s y n a p t i c  m e m -  
brane ,  b y  inc reas ing  i ts  s ens i t i v i ty  to  ACh. I t  was  
di f f icul t  to  m a k e  precise m e a s u r e m e n t s  of i nd iv idua l  
M E P P  a m p l i t u d e s  d u r i n g  h i g h  f r equency  d ischarges  
(more t h a n  100 Hz).  However ,  d u r i n g  t he  per iod w h e n  
t he  M E P P  d ischarge  r a t e  was  increas ing  and  m e a s u r e m e n t  
of the  a m p l i t u d e  of single M E P P s  could sti l l  be accu ra t e ly  
done,  t he  shape  of single M E P P s  and  t h e i r  a m p l i t u d e  
h i s t o g r a m  showed no def in i te  change  f rom con t ro l  
(Figure 2); no r  did  t he  r e s t ing  p o t e n t i a l  of t he  pos t -  
synap t i c  m e m b r a n e  f l uc tua t e  s ignif icant ly .  These  facts  
can  be  t a k e n  as s t rong  ev idence  to exclude  t he  possible  
i n v o l v e m e n t  of t he  p o s t - s y n a p t i c  m e m b r a n e .  Hence,  i t  is 

more  l ike ly  t h a t  U V  affected exclus ive ly  t he  p r e - s y n a p t i c  
t e rmina l ,  r e su l t ing  in  a n  e n h a n c e d  release of ACh vesicles. 

E x a m i n a t i o n  of t he  poss ib i l i ty  of ca lc ium d e p e n d e n c y  
of t he  i nduced  M E P P  b u r s t  is c u r r e n t l y  in  progress.  W e  
h a v e  p r e l i m i n a r y  d a t a  t h a t  t h e  ex t race l lu la r  ca lc ium 
level  does n o t  inf luence  t he  M E P P  b u r s t  p h e n o m e n o n .  

Summary. The  d ischarge  f r equency  of m i n i a t u r e  end-  
p la t e  p o t e n t i a l s  was  increased  b y  t he  U V - l i g h t  appl ica-  
t ion.  This  p h e n o m e n o n  can  be  a t t r i b u t e d  to  t h e  effect  on  
t he  p r e s y n a p t i c  t e rmina l6 .  
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U n t e r s u c h u n g e n  fiber den Einfluss  von T h r o m b o z y t e n  und T e m p e r a t u r  auf die Vol lblut-  und 
P lasmaviskos i t i i t  als V e r g l e i c h s m e s s u n g  z w i s c h e n  e inem Kapil lar-  und P l a t t e - K e ~ e l - V i s k o s i m e t e r  

Inves t igat ions  on the Influence of T h r o m b o c y t e s  and T e m p e r a t u r e  the Whole B lood-  and P l a s m a -  
Viscos i ty  as Comparat ive  M e a s u r e m e n t s  Between  a Capi l lary-  and a P l a t e - C o n e - V i s c o s i m e t e r  

Viskosi t~t tsmessungen a m  Vol lb lu t  und  P l a s m a  ge- 
w i n n e n  in der  Mediz in  z u n e h m e n d  a n  B e d e u t u n g  1-3. 
Die derzei t  gebr / iuch l ichs ten  K o n s t r u k t i o n s p r i n z i p i e n  - 
das  Kapi l la r -  und  P l a t t e -Kege l -V i skos ime te r  - sol l ten  
h ins i ch t l i ch  ihrer  R e p r o d u z i e r b a r k e i t  und  Genau igke i t  
u n t e r e i n a n d e r  ve rg l i chen  werden.  Gleichzei t ig  sollte 
dabe i  das  Ausmass  der  Ver / inde rung  der  F l iesse igenschaf t  
des Blu tes  bei  phys io log ischen  T e m p e r a t u r / i n d e r u n g e n  
sowie un te r sch ied l i chen  T h r o m b o z y t e n k o n z e n t r a t i o n e n  
darges te l l t  werden.  

Material und Methodik. Zur Pr i i fung  der  Messgenauig-  
ke i t  be ider  Ger/ite wurde  ein Eich61 m i t  e iner  Viskosi t / i t  
yon  *l 2o% = 4,51 cps u n d  e iner  D ich te  von  ~ --  0,826 g/ 
cm a (PTB Braunschweig)  genommen ,  da  n u r  d u r c h  diese 
be iden  A n g a b e n  ein Vergle ich zwischen den  un t e r sch i ed -  
l ichen  Messe inhe i ten  m6gl ich  is t  (s. Berechnung) .  

D a V o l l b l u t  im Gegensa tz  zum P l a s m a  als N ich t -Newton -  
scher  Fl f i ss igkei ts typ cha rak t e r i s i e r t  ist, s ind Aussagen  
fiber die F l iesse igenschaf t  des Vol lb lu tes  n u r  u n t e r  gleich- 
zei t iger  A n g a b e  der  F l iessbed ingungen ,  d . h .  der  Scher-  
g rade  s innvol l  u n d  Messungen n u r  in Ger/i ten,  die diese 
B e d i n g u n g e n  erfiillen, e r laubt .  Das  F l i e s sve rha l t en  des 
P l a smas  ist  dagegen schergradunabh~tngig ,  so dass  hierff ir  
e infache Kap i l l a rv i skos ime te r  ausre ichen.  

Als Kap i l l a rv i skos ime te r  wurde  der  V i sko t imer  (F i rma  
J e n a e r  Glaswerk  S c h o t t  u n d  Gen. Mainz) benu t z t ,  der  aus  
e inem T h e r m o s t a t e n  (Messger~tewerk Lauda)  bes teh t ,  
u n d  e inem Ubbe lohde -Vi scos ime te r  4, das  e inem auto-  
m a t i s c h e n  Zeitregistr ierger/~t  m i t  Drucke r  angeschlossen  
ist. Ft i r  die LIberprt i fung der  Messgenauigke i t  w u r d e n  drei  

ve r sch iedene  Kap i l l a rv i skos ime te r  v e r w e n d e t  (Kapi l la re  
] : ;~ 0,32 mm,  Kapi l la re  l c :  ~ 0,42 ram, Kapi l l a re  2: 

0 ,57mm).  Zur  Pr t i fung  jeder  Kapi l l a re  wurde  je 30mal 
die Durch lau fze i t  bei  k o n s t a n t e r  T e m p e r a t u r  v o n  20~ 
gemessen.  Bei  den  P l a s m a u n t e r s u c h u n g e n  w u r d e n  die 
Kapi l la re  1 m i t  d e m  Durchmesse r  0,32 m m  v e r w e n d e t  
und  jeweils 10 E inze lmessungen  pro  P robe  durchgef i ih r t .  
Die M a t e r i a l p r o b e n  w u r d e n  v o n  5 gesunden  Norma l -  
pe r sonen  gewonnen .  

Die Vol lb lu tv i skos i t / i t smessung  erfolgte  m i t  e inem 
Wel ls -Brookf ie ld  Microv iscos imete r  (F i rma  Brookf ie ld  
E n g i n e e r i n g  Labora to r ies ,  Massachuse t t s ,  USA) ,  das  
v o r h e r  n a c h  F i r m e n a n g a b e  m i t  d e m  Eich61 (Lot  No. 
042872, Temp.  25~ Viscosi ty  8,9 Centipoises,  F lu id  10) 
e inges te l l t  wurde  5. Die Messung  erfolgte  bei  den  Scher-  
g r a d e n  230, 115, 46, 23, 11,5 u n d  5,75 sec -1 bei  20~ Die 
Messung bei  e inem Schergrad  b e s t a n d  aus  12 Einzel -  
messungen ,  wobei  zwischen jeder  Messung der  Tel ler  
a b g e n o m m e n  u n d  das  Eich61 d u r c h  Schi i t t e ln  neu  um-  
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