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P H Y S I O L O G I E  - P H Y S I O L O G Y  

A c o m p a r a t i v e  S tudy  of the  Effects of Norep ine -  
phr ine  and V a s o p r e s s i n  on N a  + T r a n s p o r t  and 
O~ C o n s u m p t i o n  in  Frog  S k i n  

W. drczynska, L. Girardier and R. C. de Sousa 
Ddpartement de Physiologic, Ecole de Mddecine, 
CH-7217 Gen~ve d 

I t  is k n o w n  t h a t  b o t h  vasopress in  a n d  no r ep i neph r ine  
(NE) increase  Na+ t r a n s p o r t  in  frog skin, b u t  on ly  vaso-  
press in  has  been  t e s t ed  for i ts  s i m u l t aneous  effect on O~ 
consumpt ion .  I n  t i le p re sen t  s tudy ,  us ing  skin  f rom 1Rana 
r i d ibunda ,  t r a n s p o r t  of Na+ was m e a s u r e d  b y  t he  shor t -  
c i rcui t  c u r r e n t  t e c h n i q u e  a n d  O~ c o n s u m p t i o n  b y  a n  
oxygen  ca thode .  B o t h  p a r a m e t e r s  were d e t e r m i n e d  si- 
m u l t a n e o u s l y  on  each  piece of skin  du r ing  4 successive 
e x p e r i m e n t a l  per iods :  (1) no  hormone ,  (2) a f te r  add i t i on  
of h o r m o n e  a, (3) a f te r  r e m o v a l  of h o r m o n e  a, (4) a f te r  
add i t i on  of h o r m o n e  b. H o r m o n e s  a a n d  b were e i the r  N E  
(4.10-VM) or vasopress in  (20 m U / m l ) .  I n  1 6 e x p e r i m e n t s  
b o t h  h o r m o n e s  induced  s imi lar  i n c r e m e n t s  in  N a  + t r ans -  
por t ,  A J ~  be ing  + 280 ~ 37 pmoles  see -~ cm -~ for vaso-  
press in  a n d  + 2 6 2  :E 33 pmoles  see -~ cm -2 for NE,  
(mean  =E SEM, p > 0.4). I n  c o n t r a s t  t he  effects on  O~ 
c o n s u m p t i o n  were different ,  A Joe be ing  + 21.1 • 4.4 for 
vasopress in  a n d  + 4 . 6  • 2.1 pmoles  sec - t  cm -2 for N E  
(p < 0.0025). I n  conclus ion i t  was found  t h a t ,  a l t h o u g h  
b o t h  vasopress in  and  N E  each  increase  Na+  t r a n s p o r t  to  
t he  same  ex ten t ,  on ly  vasopress in  a u g m e n t s  s ign i f ican t ly  
t he  O~ c o n s u m p t i o n  a t  t he  same  t ime.  This  suggests  t h a t  
the  two  h o r m o n e s  exe r t  d i f fe rent  effects on cell me ta -  
bolism. 

Supported by SNSF, grants 3.721.72, 1.300.73, 3.029.73 and Com- 
mission de recherche de l'Universit6 de Lausanne 

Increased  O x y g e n  Uptake  Induced  by  KC1 
in  B r o w n  A d i p o s e  T i s s u e  S l ices  

Y.-A. Barde, A. Chinel and L. Girardier 
D@artement de t~hysiologie, Ecole de Mddecine, 
CH-1271 Gen~ve 4 

Beside i t s  me tabo l i c  effects on  b r o w n  adipocytes ,  t he  
m o s t  i m p o r t a n t  of wh ich  is a n  increase  ill r e sp i r a t ion  
leading to h e a t  p roduc t ion ,  n o r a d r e n a l i n e  is also k n o w n  
to  depolar ize  these  cells. I n  th i s  s tudy,  an  a t t e m p t  has  
been  m a d e  to r ep roduce  h o r m o n a l  ac t ion  b y  a depolar iza-  
t i on  induced  b y  increas ing  t he  KC1 c o n c e n t r a t i o n  in the  
med ium.  B r o w n  adipose  t i ssue  slices (5-12 m g  we t  
weight)  were i n c u b a t e d  for several  hours  and  t h e i r  oxygen  
u p t a k e  measured .  An  increase  in KC1 c o n c e n t r a t i o n  did,  
in fact ,  mimic  t he  h o r m o n a l  act ion,  i.e. 40 to 50 m M p r o -  
duced  a 4 to  6-fold increase  in resp i ra t ion .  However ,  
samples  t a k e n  f rom re se rp ine - t r ea t ed  an imal s  fai led to 
show a n y  increase  in r e sp i ra t ion  in response  to  KCt, t h e i r  
response  to  n o r a d r e n a l i n e  be ing  t h e  same as t h a t  of t he  
u n t r e a t e d  animals .  F u r t h e r m o r e ,  L- b u t  no t  D-propranolol  
a t  10-~M blocked  more  t h a n  th r ee  qua r t e r s  of t h e  KCI 
response,  whi le  m o d e r a t e  responses  were p o t e n t i a t e d  b y  
des ipramine .  Final ly ,  chemica l  d e n e r v a t i o n  b y  6-O1-t 
d o p a m i n e  a lmos t  comple te ly  p r e v e n t e d  t h e  KCl- induced  
increase  in respi ra t ion .  I t  has  the re fore  been  conc luded  
t h a t  t he  KC1 effect  is en t i re ly  due  to  a release of noradre -  
na l ine  b y  t he  st i l l  f unc t iona l  ne rve  end ings  of t h e  t i ssue  
slices. 

U l t r a s t r u c t u r e  of S p e z i a l i z e d  N o d e s  of Ranv ier  
in  the  N e u r o g e n i c  Elec tr ic  Organ  of the  Knife F i sh  
S t e r n a r c h u s  

M. V. L. Bennett, K. Akert, C. Sandri and H. Moor 
Albert Einstein College of Medicine, Department of 
Anatomy, New York 70461, USA, and Brain Research 
Institute, CH-8029 Ziirich 

B e n n e t t  (1966, 1971) d e m o n s t r a t e d  t h a t  electr ic  o rgans  
in S t e r n a r c h i d a e  are composed  of sp ina l  e lee t rocy te  axons  
wh ich  t r a n s f o r m  ac t ion  po t en t i a l s  in to  d iphas ic  e x t e r n a l  
signals.  W a x m a n  et  al. (1972) h a v e  descr ibed  two types  of 
serial ly a r r a n g e d  R a n v i e r  nodes  a long these  axons  wh ich  
m a y  be  respons ib le  for th i s  special  p roper ty .  One is clas- 
sical, t h e  o the r  con t r a s t s  sha rp ly  w i t h  c o m m o n  noda l  
morphology .  F reeze-e tch ing  s tud ies  of the  l a t t e r  conf i rm 
a v a s t  surface e l abo ra t i on  of t he  noda l  axo lemma.  I t  
consis ts  of a m u l t i t u d e  of a rbor i z ing  processes w h i c h  are 
p a c k e d  in to  a n  i n t e r t w i n i n g  s y s t e m  of b r a n c h e s  a n d  twigs.  
The  m e m b r a n e  faces of these  processes are cha rac t e r i zed  
b y  re l a t ive ly  par t ic le - f ree  B-faces  a n d  par t i c le - r i ch  A- 
faces. I n  cont ras t ,  t h e  n o r m a l  node  d isp lays  a s m o o t h  
a x o l e m m a  whose  B-face m a y  be  often,  b u t  n o t  always,  
s t u d d e d  w i t h  m e m b r a n e  par t ic les .  T h e s e  f ind ings  are 
cons i s t en t  w i t h  B e n n e t t ' s  h y p o t h e s i s  t h a t  t he  t yp i ca l  
nodes  ac t ive ly  gene ra t e  spikes whereas  t he  modif ied  
nodes  ac t  as a series capac i ty .  

The  Decrease  in  Vo l tage  of the  T W a v e  at H i g h  
Al t i tude  

P. Berg, P. Laciga and E. A. Koller 
Physiologisches Inst, tut der Universitiit, 
CH-8001 Zi&ich 

One of t h e  cha rac te r i s t i c  e l ec t roca rd iograph ic  changes  ill 
m a n  fol lowing acu te  exposure  to  h igh  a l t i t ude  (low-pres- 
sure chamber )  is, as a l r eady  shown,  t h e  decrease  in 
a m p l i t u d e  of t he  T wave,  p r e d o m i n a n t l y  in  t he  lef t  pre-  
cordial  leads.  The  p re sen t  s t u d y  was car r ied  ou t  on 33 
h e a l t h y  vo lun tee r s  a t  6,000 m a l t i t ude  (PIo2 72.9 m m  
Hg). Tile resul t s  show t h a t  a t  t h i s  a l t i t ude  t h e  lower the  
PAo~, t h e  h igher  t h e  h e a r t  r a t e  and  t he  g rea t e r  t he  de- 
crease in a m p l i t u d e  of t h e  T wave.  I n  order  to  s t u d y  t h e  
r e l a t ive  inf luence  of t he  h e a r t  r a t e  on  t he  h y p o x i a - i n d u c e d  
decrease  in T vol tage ,  t h e  vo lun t ee r s  were g rouped  ac- 
cord ing  to  t he i r  PAo2. I n  all  t h e  g roups  w i t h  s imi lar  
PAoe a n d  d i f fe rent  h e a r t  ra te ,  t h e  decrease  ill T ampl i -  
t u d e  is a f unc t i on  of t he  h e a r t  ra te .  I n  t h e  groups  of 
vo lun t ee r s  w i t h  s imi la r  h e a r t  r a t e  a n d  d i f fe ren t  Pao~, 
however ,  t h e r e  is a s ign i f ican t  cor re la t ion  b e t w e e n  t h e  
decrease  in  T a m p l i t u d e  and  t he  PAo2. I t  is conc luded  
t h a t  a t  h i g h  a l t i t ude  t h e  increase  in h e a r t  r a t e  is one of 
t he  fac tors  c o n t r i b u t i n g  to  t h e  h y p o x i a - i n d u c e d  decrease  
in a m p l i t u d e  of t he  T wave.  

NF = Schweiz. Nationalfonds zur F6rderung der wissenschaft- 
lichen Forschung 

FNRS = Fonds National Suisse de la Recherche Scientfique 
SNSF ~ Swiss National Science Foundation 
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Effect of C h o l e c y s t e c t o m y  C o m b i n e d  w i t h  
S p h i n c t e r o t o m y  on Bi le  Sa l t  S y n t h e s i s  and 
Poo l  S i ze  in  the  Do~ 

K. yon Bergmann, H. R. Schultheiss, G. Paumgartner 
and R. Preisig 
Department of Clinical Pharmacology, 
University of Berne, CH-3012 Berne 

Cholecystectomy combined with sphincterotomy is a 
frequently performed operation eliminating the mecha- 
nisms by which bile is intermit tent ly released illtO the 
intestine. The consequences on bile salt (BS) metabolism, 
however, are as yet ill defined. Therefore, pool (BS-P) and 
rate of synthesis (BS-S) of BS were measured by biliary 
drainage (wash-out technique) and the frequency of 
enterohepatic circulations (EHC) calculated in each of 3 
unanesthetized dogs equipped with a Thomas duodenal 
cannula, and repeated at monthly interva]s following 
eholeeystectomy and after additional sphincterotomy. In 
the intact dog, an average BS-S of 1.6 retool/day was 
associated with a BS-P of 4.9 mmol and 3 EHC. Fol- 
lowing cholecystectomy, the number of EHC increased to 
12; however, in spite of an augmented BS-S (2.3 retool/ 
day), BS-P fell to 41% (to 2.0 retool). Sphincterotomy 
resulted in a further decrease of BS-P to 1.5 retool. These 
results suggest tha t  following cholecystectomy the. nor- 
mal dog liver is unable to compensate for the increased 
BS loss, presumably induced by more frequent EHC. An 
additional sphincterotomy aggravates this loss and leads 
to a further fall in BS-P. 

Role  of T S H ,  and of T h y r o i d  Cycl ic  A M P  and 
Iodine  on Goiter  D e v e l o p m e n t  in  Rats  

C. Berthier and T. Lemarchand 
Division de Biochimie Clinique, D@artement de 
Mddecine, Hdpital Cantonal, CH-7077 Lausanne 

Goiter induced by Propylthiouracil (PTU) or Low- 
Iodine Diet (LID) was studied in 240 normal male rats 
in regard to thyroid cyclic AMP (cAMP) and iodine, 
plasma and pituitary TSH contents, for 2, 3, 4, 7, 14, 
and 30 days. In the PTU group, parallel increases in 
thyroid weight, plasma TSH (from 0.42 -~ 0,03 to 1.28 • 
0.09 ~g/ml) and thyroid cAMP (from 1.79 • 0.06 to 2.58 
• 0.32 p~f/mg thyroid) were observed during the first 

week. At 14 days cAMP returned to control values, 
whereas TSH showed a slight decrease followed by a reg- 
ular rise up to the end of treatment.  Plasma T3, pi tui tary 
TS t t  content and thyroid iodine decreased rapidly from 
the beginning and remained low. In the LID group, 
thyroid weight increased slowly, whereas plasma and 
pituitary TSH levels were not modified. Thyroid cAMP 
was enhanced on the fourth day (from 1.73 • 0.07 to 
2.26 • 0.18 pM/mg thyroid)and returned to control val- 
ues on the 14th day, at which t ime thyroid iodine was 
reduced to half its initial value. Although plasma TSI-I, 
cAMP and goiter growth correlate well throughout the 
first week in PTU-treated rats, no correlation exists be- 
tween these parameters and the subsequent PTU goiter 
development or its induction by LID. Only the low 
thyroid iodine content seems to be responsible for the 
growth of the gland by enhancing TSH or/and cAMP 
actions on their own thyroid cell receptors. 

Supported by SNSF, grant 3.112.73 

T h e  M i c r o v i b r a t i o n s  of the  B o d y  (MV), 
a P o s s i b l e  I n d e x  for E m o t i o n a l  T e n s i o n  

M. Bircher, B. Nigg and E. A . Koller 
Physiologisches Institut der Universittit, 8007 Zi~rich, und 
Laboratorium ]i~r Biomeehanik der ETH,  CH-8006 Z~rich 

The MV were measured in 85 medical students imme- 
diately prior to taking a practical and an oral exam and 
later during the ensuing vacation (control). The force- 
t ime function as well as the rectified integrated force-time 
function (impulse) in the three dimensions was measured 
by means of a piezoelectric force-platform on which the 
subject was asked to stand at ease. The values obtained 
were then evaluated in relation to body weight. The 
high pre-examination values obtained in all subjects fell 
significantly ill the control of the candidates who passed 
their exams, but remained high in those who failed. Ha- 
bitual smokers and the candidates who resorted to tran- 
quillizers before taking the exams had higher than average 
MV values, not only in the pre-examination tests but also 
in the control. In all subjects the MV results in tile ver- 
tical direction were closely correlated with cardiac output, 
the mean values in all three tests being significantly higher 
in males than in females. I t  is concluded that  MV 
measurement appears to be a reliable method for esti- 
mating emotional tension. 

T h e r m a l  S t i m u l i  at  O n se t  of S weat in g :  
C o m p a r i s o n  of the  Fo l l i cu lar  and Luteal  P h a s e s  
of the  M e n s t r u a l  Cycle  

J.-Ph. Bon]our, H. J. Welti and E. Jdquier 
Division de Physiologic clinique, Institut de Physiologic et 
D@artement de gyndcologie et obstdtrique, 
Universitd de Lausanne, CH-7071 Lausanne 

Thermal sweating (E) was studied in eight women ex- 
posed to 37 ~ in a gradient layer direct calorimeter. The 
thermoregulatory response was found to be elicited when 
a characteristic mean body temperature (Tb set) was 
reached. Neither tympanic, nor vaginal, nor mean skin 
temperatures were by themselves a specific stimulus of E. 
Tb set ill the luteal phase was observed to be higher than 
that  in the follicular phase of the cycle. There was no 
correlation between the increment of Tb set and the rise 
of the urinary excretion rate of pregnanediol. The charac- 
teristics of the sweating response were that  of a propor- 
tional control with a similar gain in the two phases of the 
menstrual cycle. Resting metabolic rate did not change 
significantly in the two phases. I t  is concluded that  (1) 
Thermal sweating is initiated by changes in mean body 
temperature (Tb) above Tb set and is directly propor- 
tional to variations of Tb. (2) The rise of the post ovula- 
tory basal body temperature is accompanied by a shift 
in T~ set which is not correlated with the urinary 
excretion of the main metabolite of progesterone. 

In v i tro  S tu d ie s  of R e n i n  Secre t ion  by  Rats  
Kidney  S l i ces  

A. Capponi et M. B. Vallotton 
Laboratoire de PhysiopatholoTie clinique, 
Ddpartement de Mddecine, Universitd de Centre, 
CH-7277 Gen~ve d 

Rat  kidney slices are incubated in Krebs-Ringer-biear- 
bonate buffer, pH 7.4 at 37~ with oxygenation. After 
30 rain preincubation the slices are incubated with fresh 
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m e d i u m  for 90 rain. 50 [zl a l iquots ,  t a k e n  a t  d i f fe ren t  
t imes,  are i n c u b a t e d  for r en in  de te rmina t iOn  a t  37 ~ w i t h  
excess r a t  ren in  s u b s t r a t e  and  an t i - ang i o t ens i n  I an t i -  
serum. The  ang io tens in  I (AI) gene ra t ed  is m e a s u r e d  by  
r a d i o i m m u n o a s s a y .  Resu l t s  are expressed in ng  A I / m g  
fresh t issue/mil l .  The  resu l t s  ind ica te  an  ac t ive  release of 
r en in  which  is l inear  d u r i n g  90 ra in  and  t e m p e r a t u r e  de- 
penden t .  A t  37 ~ 24 ~ and  4~ AI  gene ra t ion  is 1.3 0.8 a n d  
0.5 ng  m g  -1 ra in  -1 respect ively .  A d r e n a l e c t o m y  of 300-g 
ra t s  8 days  before n e p h r e c t o m y  followed b y  d iure t ics  
a d m i n i s t r a t i o n  a n d  sal t -free d ie t  increases  t he  release to  
2.6 ng  mg  -~ r a i n - l ;  if younge r  200-g ra t s  are used, t he  
release is a l r eady  as h igh  w h e n  u n t r e a t e d  and  does no t  
increase  a f t e r  ad rena l ec tomy .  S ign i f i can t  (p < 0.05) in- 
h ib i t i on  of r en in  release f rom 1.5 to  1.04 ng  m g  - t  mil l  -1 
occurs  w i t h  ep inephr ine  or no r ep i neph r i ne  (10-~M) in t he  
med ium.  I n  presence  of d ibeny l ine  (10-5M) i n h i b i t i o n  no 
longer  occurs  w i t h  ep inephr ine  (1.7 ng  m g  -1 m i n  -1) a n d  a 
s t i m u l a t i o n  is obse rved  w i t h  n o r e p i n e p h r i n e  (1.9 ng  m g  -~ 
min-1).  W i t h  i sopro te reno l  t he re  is a dose- re la ted  s t imula -  
t ion  of r en in  release f rom 10 -s to  10-6M a t  wh ich  t he  
s t i m u l a t i o n  is max ima l .  

Effect  of  E l ec t r i ca l  A c t i v i t y  on the  E n e r g y - R i c h  
P h o s p h a t e s  in  T o r p e d o  

M. Chmouliovshy-Moghissi 
D@artement de Pharmacologic Ecole de Mddecine 
CH-1211 Gen~ve 4 

Prev ious  expe r imen t s  on  smal l  p i eces  of electric o rgan  of 
Torpedo  showed a decrease  in A T P  a n d  CrP a f t e r  long 
per iods  of a c t i v i t y  EChmouliovsky et  al., J .  Neurochem.  
22 73 (1974)]. A s imi la r  b u t  smal le r  decrease  of these  
c o m p o u n d s  has  now been  found  also a f te r  sho r t e r  per iods  
of s t i m u l a t i o n  a t  5 shocks/sec.  Thus  a f te r  30, 90, 140 and  
240 sec., t he  A T P  f e l l t o  79.6 • 5.9, 97 4- 7.6, 84 + 10 and  
68.5 • 11, a n d  t he  CrP to  62.5, 64 4- 14.5, 53 • 13.7 and  
29.9 • 10.9% of u n s t i m u l a t e d  cont ro l s  (means  of 4-5  ex- 
p e r i m e n t s  4- SE). R e c o v e r y  to  t he  res t ing  level  was slow, 
a f te r  60 sec. r ecovery  t he re  was h a r d l y  any  increase in 
t he  compounds .  Thus ,  in c o n t r a s t  to  i sola ted ne rve  
EChmouliovsky et al., J. Physiol .  202, 90 P, (1969)1, where  
t he  fall  in  A T P  is la rger  t h a n  t h a t  of CrP  t he  electr ic  
o rgan  appea r s  to  m a i n t a i n  a r a t h e r  h igh  A T P  level, even  
dur ing  long per iods  of ac t iv i ty .  

Supported by SNSF, grants No. 3.0890.73 and 3.3010.74. 

T h e  M o d i f i c a t i o n s  of  N e u r o n a l  A c t i v i t y  after 
Infec t ion  w i t h  P s e u d o r a b i e s  V irus  

M. Dolivo, E. Beretta, V. Boni/as and C. Foroglou 
Institut de Physiologic de l' Universitd CH-7017 Lausanne 

I n  r a t s  infec ted  w i t h  pseudorab ies  virus ,  t h e  neu rons  
of t he  super ior  s y m p a t h e t i c  gangl ion  show a s p o n t a n e o u s  
ac t i v i t y  cha rac te r i zed  b y  per iodic  b u r s t s  of ac t ion  po ten-  
t ia ls  recorded  on b o t h  t he  post -  and  p r e s y n a p t i c  ne rves  
[Dempsher  et  al., Am. J. Physiol .  182 (1955)1. W e  h a v e  
r epea t ed  these  expe r i m en t s  in  order  to  f ind t h e  or igin of 
these  b u r s t s  of ac t ion  po t en t i a l s  and  es t ab l i sh  correla-  
t ions  of th i s  a b n o r m a l  ac t i v i t y  w i t h  t he  m e t a b o l i s m  and  
u l t r a s t r u c t u r e  of infec ted  ganglia.  T he  resul ts  ob t a ined  
un t i l  now show t h a t  the  f r equency  of t he  s p o n t a n e o u s  
bu r s t s  of a c t i v i t y  increases  f rom t he  30 th  t lour a f te r  ino- 
cu la t ion  up  to  t he  40 th  h o u r  and  t h e n  decreases  un t i l  t h e  
50 th  hour,  fol lowing a ve ry  precise schedule.  As t he  re- 
corded b u r s t s  of a c t i v i t y  can  be  b locked  b y  curare  and  
e n h a n c e d  b y  eserine t h e y  are  to  be  cons idered  as ' cho l in-  
ergic- l ike ' .  The  u l t r a s t r u c t u r e  shows v i rus  in t he  post -  

and  p r e s y n a p t i c  fibers, in  t he  neu rons  a n d  in t h e i r  satel-  
l i te cells. Modif ied a n d  newly  formed m e m b r a n e s  can  be  
observed  as well  as s y n a p t i c  lesions a n d  v i ruses  a t  va r ious  
s tage of t he i r  rep l ica t ion .  

Supported by SNSF, grant 3.457.70. 

C o m p a r i s o n  of R H A  and  R L A  Rats  in  Four  
Di f ferent  T e s t s  
H.-R. Diitsch and K. Biittig 
Institut /i~r Verhaltenswissenschafl, E T H Z  
CH-8006 Zi~rich 

I n  a b e h a v i o u r a l  compar i son  R H A  ra t s  were more  
ac t ive  b u t  de feca ted  less f r equen t ly  in  a n  open-f ie ld  t e s t  
t h a n  R L A  rats .  T h e y  were also more  ac t ive  in an  explor-  
a t o r y  maze,  l earned  more  s lowly t he  p rob l ems  of t h e  
H e b b - W i l l i a m s  t e s t  of ' i n t e l l i gence '  and  showed more  
r ap id  acquis i t ion  of ac t ive  avo idance .  Ha l f  of t he  20 ma le  
r a t s  t e s t ed  for each  s t r a i n  were g iven  these  t e s t s  in  t he  
above  order,  while  t he  o the r  hal f  were g iven  the  H e b b  
t e s t  before the  e x p l o r a t o r y  maze  in order  to  get  some 
i n fo rma t ion  w i t h  respec t  to  possible  t r ans f e r  mecha-  
nisms.  A c t i v i t y  in the  exp lo r a to ry  maze  was no t  a l t e red  
t h r o u g h  H e b b  t e s t  exper ience  w i t h  t he  R H A  rats ,  b u t  i t  
was increased w i th  t he  R L A  rats .  I n  ne i t he r  of t h e  two 
s t r a ins  h a d  exper ience  in t h e  exp lo r a to ry  maze  inf luence  
on t he  p rob lem-so lv ing  in t he  H e b b  tes t .  Cor re la t ion  
mat r ices  be tween  t he  p a r a m e t e r s  of t h e  four  t e s t s  for t h e  
R H A  and  t he  R L A  ra t s  showed  s t r a i n  differences  espe- 
cial ly in r ega rd  to  t he  cor re la t ions  be tween  t he  pa ra -  
me te r s  of t he  open-f ie ld  and  t he  shu t t l e  box.  

R e s p i r a t o r y  Effects  of  I n t e r m i t t e n t  E lec tr i ca l  
B u l b a r  S t i m u l a t i o n  in  the  R a b b i t  
M. Fallert und I4. Baum 
2. Physiologisches Institut der Universitdt, D-65 Mainz, 
B R D  

I n  ane s the t i z ed  r a b b i t s  sp i rog ram and  d i a p h r a g m a t i c  
ac t i v i t y  were e x a m i n e d  d u r i n g  electr ical  s t i m u l a t i o n  of 
regions of t he  b u t b a r  l a t e ra l  r e t i cu la r  fo rmat ion .  The  
a c t i v i t y  of r e s p i r a t o r y  b u l b a r  neu rons  was recorded.  One 
vol ley  of some 150 m/sec  d u r a t i o n  a t  100 pulses pe r  sec, 
appl ied  d u r i n g  insp i ra t ion ,  caused  a n  i m m e d i a t e  and  
t r a n s i e n t  i nh ib i t i on  of t he  d i a p h r a g m a t i c  ac t iv i ty .  Af te r  
t he  end  of t h e  volley, t h e  i n sp i r a t i on  con t inued .  The  t i da l  
volume,  however ,  was  increased  a b o v e  n o r m a l  a n d  t h e  
in sp i r a t ion  was prolonged.  ' I n s p i r a t o r y '  neu rons  exhi-  
b i t ed  i nh ib i t i on  du r ing  t h e  vol ley;  t h e  b u r s t  was  length-  
ened a n d  ti le d ischarge  r a t e  increased  a f te r  t h e  volley. 
The  same  was t r u e  for ' e x p i r a t o r y - i n s p i r a t o r y '  phase-  
s p a n n i n g  uni ts .  The  discharge  of ' i n s p i r a t o r y - e x p i r a t o r y '  
p h a s e - s p a n n i n g  neurons ,  however ,  was  r a t h e r  inh ib i t ed .  
W h e n  appl ied  du r ing  e x p i r a t i o n  t he  vol ley caused  a n  
i n sp i r a to ry  twi tch ,  cor re la ted  to  a sho r t  pos t - s t imu lus  
f i r ing of ' i n s p i r a t o r y '  neurons .  The  b u r s t  of some phase-  
s p a n n i n g  un i t s  was  shor tened .  The  s t e reo tax ic  m a p p i n g  
of t he  r e sp i r a to ry  neu rons  did  no t  revea l  a d i s t inc t  
g roup ing  of i n sp i r a to ry  or p h a s e - s p a n n i n g  uni ts .  

A m i n o  A c i d  in  P i g e o n  T e c t u m  - A n  A u t o r a d i o -  
g r a p h i c  and Ion tophore t i c  S t u d y  
D. Felix, S. P. Hunt  and U. Frangi 
Brain Research Institute, CH-8029 Zurich 

A u t o r a d i o g r a p h i c  s tudies  h a v e  ind ica ted ,  t h a t  ce r t a in  
neu rones  d i s t r i b u t e d  t h r o u g h o u t  t h e  opt ic  r e c t u m  spe- 
cifically t a k e  up  GABA.  Cell bodies  as well  as t h e i r  pro-  
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cesses can be visualized, linear accumulations of silver 
grains passing between deep and superficial layers. There 
was no evidence for a selective uptake of glycine by tectal 
neurones, but  it is possible that  a glycinergic input may 
be supplied by an extratectal  nucleus. The distribution 
of proline suggests an active site of uptake external to the 
radial dendrites of neurones in laminae 8-12. Microionto- 
phoretic application of GABA, glycine and proline was 
tested on 134 tectal cells, using the same amount of cur- 
rent during equal test periods. GABA was the most 
potent amino acid (56%), followed by glycine (31%) and 
proline (13%), suggesting that  GABA is of major signifi- 
cance as an inhibitory tectal transmitter.  The highest 
percentage of GABA-neurones was found in layer 4 and 
10-13. The cells inhibited by the other two amino acids 
did not appear to be grouped within any particular tectal 
layer. 

Supported by SNSF, grants 3.822.72 and 3.823.72 and Slack-Gyr 
Foundation 

M o n o v a l e n t  and Diva len t  O r t h o p h o s p h a t e  U p t a k e  
in D e s h e a t h e d  R a b b i t  V a g u s  N e r v e  

J. Ferrero, t ). Jirounek, G. J. Jones, A. Salamin and 
R. W. Straub 
Ddparlement de Pharmaeolo#e, Ecole de Mddecine, 
CH-1211 Gen~ve 4 

Previous experiments have shown that  uptake of 
3~P-orthophosphate in desheathed vagus is a slow, mem- 
brane-limited process. At pH 7.4, the rate of uptake de- 
pends on the extracellular phosphate with some satura- 
tion at high concentrations, but  does not follow a simple 
Michaelis curve (Anner et al., J. Physiol., in press). The 
uptake rates have now been measured at pH 8.4, where 
the orthophosphate is present mostly as the divalent ion. 
At this pH, for phosphate concentrations up to 2 raM, 
the rates fit closely a Michaelis curve (Kin, 0.5 mM; 
Vm~, 20 ~xmole/kg wet vet. per mill), suggesting that  the 
divalent ion transport is by a saturable process. Experi- 
ments at pH 6.0 indicate that  a fraction of the monova- 
lent ion transport is by a similar process. At pH 7.4 
phosphate uptake is largely dependent on the presence 
of extracellular sodium [Anner el al., J. Physiol. 232, 47 P 
(1973)]. Replacement of sodium by choline also decreases 
the phosphate influx at pH 8.4 and 6.0. However, analy- 
sis of this effect is complicated by the finding that  at low 
sodium, potassium also interferes with phosphate uptake. 

Supported by SNSF, grant 3.0890.73 

Local  P o z  and 0Oz in Rat  S u p e r i o r  Cervica l  
Gang l ia ,  at  R e s t  and in A c t i v i t y  
C. tVriedli 
Institut de l~hysiologie de l' Universitd, 
CH-1071 Lausanne 

Poz distribution was studied with an O2-microelectrode 
in isolated ganglia perifused at 37 ~ and 95% 03. From 
the Po~ gradients in the tissue and in the adjacent fluid 
layer [Whalen, Am. J. Physiol. 219, 814, (1970)] an O3 
permeability of 2.29 :k 0.12 • 10 -5 ml cm -1 min -1 atm -1 
and an O 3 consumption at rest of 1.42 =k 0.13 X 10 .3 ml 
cm -a rain -~ were calculated for similarly located central 
areas of 7 ganglia. With supramaximal stimulation of the 

preganglionic nerve, the early increase of the ~)o~ in each 
area (as measured by the local depletion rate of 03) was 
linearly proportional to the frequency of stimulation F 
up to 15 tIz. In steady-state the corresponding increase 

of the Qo3 was always smaller; it followed a saturation 

curve of the form A~}o3 = 1/(a/F + b). At half satura- 

tion, the calculated A~}o2 varied from 19% to 325% of 

the ~2o3 at rest, and the corresponding frequencies ranged 
between 2 and 15 Hz. Such variations might imply direct 
correlations with the local histological composition and 
the general metabolic state of the ganglia. 

Supported by SNSF, grant 3.457.70 

Contro l  of Cardiac  Ac t ion  Poten t ia l  D u r a t i o n  
by [Ca] ~ ? 

C. H. Fry, J. A. S. McGuigan and J. B. Bassingthwaighte 
Physiologisches InsXituX der Universitiit, CH-3012 Bern, 
and Mayo Clinic, Rochester, Minn., 55901 USA 

In a previous abstract (Experientia 30, 680, 1974) evi- 
dence was presented that  supported Pxe[Ca? j. This sug- 
gestion has now been further strengthened by the fol- 
lowing observations. In low [CaJo, depolarizing current 
pulses applied at the beginning of tile AP prolong it. 
Plots of AP duration in high and low [Ca~o at various 
frequencies cross each other; at low frequency the AP in 
tligh [CaJo is longer than in low [Ca]o, at higtl frequency 
the reverse is found. Voltage clamp experiments show 
that  in 11 m M  Na (to increase [CaJi) the outward current 
is increased when compared to Tyrode. In 7O% ENa]o the 
outward current is not changed. The observed shortening 
of the AP in this [Na~ 0 is partly due to the reduction in 
overshoot ; this is supported by the fact that  depolarizing 
current pulses prolong tile AP. I t  is suggested that  the 
level of [Ca]i sets the level of background current and 
provides a feedback mechanism for AP duration. In ad- 
dition, at low frequencies with a presumably low [Ca] i 
and low potassium ,permeability, substitution experi- 
ments show that  C1 current plays a relatively more im- 
portant  role in repolarization than at high frequencies. 

C.H.F. is supported by The Royal Society 

Effect  of C o l d - I n d u c e d  I n c r e a s e  of VO2 on the  
G r o w i n g  Lun~  
P. Gehr, C. Hugon~aud, P. H. Burri and E. t?. Weibel 
Anatomisches Institut der Universitiit, CH-3000 Bern 9 

Hypoxia and physical hyperact ivi ty lead to a quanti- 
tat ive adaptation of the gas exchange apparatus during 
growth resulting in an increased morphometric pulmonary 
diffusion capacity (DL). In order to test if cold exposure, 
which increases basic metabolism and hence O2-consump- 

tion (Vo3) yields similar results, 2 groups of young rats 
were kept in climate chambers at temperatures of 11 ~ and 
24 ~ respectively. The animals kept in cold showed a 87% 
higher mean oxygen consumption. After 3 weeks the ani- 
mals were sacrificed and their lungs prepared for morpho- 
merry. Mean body weights were identical for both groups, 
but the test animals had a 14% larger lung volume. 
Morphometric analysis revealed that  this was due to a 
15% increase in alveolar volume. Capillary and tissue 
volumes, alveolar and capillary surface areas showed no 
significant differences. These findings indicate that  the 
lungs of the test rats underwent a simple dilatation. Cold 

exposure increases i7o 3 similarly to physical exercise. In 
animals exposed to cold, however, I)L was identical in 
experimental and control animals. I t  is concluded that  
cold exposure does not lead to a quanti tat ive adaptation 
of the gas exchange apparatus. 

Supported by SNSF, grant 3.682.71 
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I n t e r h e m i s p h e r i c  InteI~ration in  the  P i g e o n  

M. Gra] and H. Zeier 
Swiss Federal Institute of Technology, 
Dept. o/Behavioral Sciences, CH-8006 Zurich 

Pigeons hav ing  thei r  visual  inpu t  select ively restr icted 
by wearing goggles wi th  a red and green filter, respec- 
t ively,  were t ra ined on a successive pa t t e rn  discr iminat ion 
task. The  st imuli  (2 posi t ive and 2 negative) all had  a red 
and green component ,  which the  animals  had to inter-  

hemisphe r i ca l ly  compare  wi th  each o ther  in order to 
per form the  discrimination.  Dur ing training,  pecking on 
a S+ was reinforced according to  a 1 rain var iable  in te rva l  
schedule. A S+ was presented for 5 min;  a S -  t e rmina ted  
as soon as the bird abstained f rom pecking for 1 min. 
A session tasted unt i l  60 reinforcements  were achieved. 
The tes t  session, run  wi thou t  any  reinforcements,  con- 
sisted of 12 2-rain presenta t ions  of the  4 stimuli.  On this 
test  4 out  of 6 birds preferred the  posi t ive s t imuli  by  
about  66 to 88~o. The other  2 remained  at  the  50% level. 
Tests  run under  t ra in ing conditions, bu t  wi th  a white  
l ight  instead of the  stimuli,  suggest t ha t  these birds 
probably  used an easier bu t  less effective s t ra tegy  in 
learning the  re inforcement  schedule. Apparent ly ,  pigeons 
seem to be able to perform interhemispher ic  integrat ion,  
a l though i t  is ra ther  difficult  for them. 

In terac t ions  of O x y t o c i n ,  C a t e c h o l a m i n e s ,  
Ca lc i ton in  and X a n t h i n e s  in  F r o g  S k i n  

A. Grosso and R. C. de Sousa 
D@artements de Physiologic et de Mddecine, 
Ecole de Mddeeine, CH-1211 Genbve d 

Avai lable  evidence suggests t ha t  cAMP mediates  the  
effects of oxyt0c in  (OT) in frog skin. We  tes ted fur ther  
this hypothesis  by tak ing  OT as a reference substance, 
and examining  its in teract ion wi th  ac t iva tors  of adenyla te  
cyclase (catecholamines,  calcitonin) and wi th  inhibi tors  
of phosphodiesterase ( theophyll ine and iso-butylmethyl-  
xan th ine  or IBM). Short-circui t  current  (SCC) was taken  
as a measure of net  sodium flux. Oxytocin- induced incre- 
ments  in SCC were smaller  (p < 0.01) in tissues exposed 
to catecholamines than  in control  tissues and, conversely,  
for catecholamines  added af ter  exposure to OT (p < 0.01). 
The  same pa t t e rn  of responses was found wi th  OT before 
and after  theophyl l ine  or IBM. Resul ts  wi th  synthet ic  
salmon calci tonin (Sandoz) were less clear, the  hormone  
showing occasionally a natr iferic effect compet ing  wi th  
tha t  of OT. In  summary,  work  wi th  several  adenyla te  
cyclase ac t iva tors  and phosphodiesterase inhibi tors  sug- 
gests t h a t  sodium t ranspor t  is at  a max ima l  ra te  when a 
crit ical  level of intracel lular  cAMP has been reached, 
fur ther  s t imula t ion  of adenyla te  cyclase having  no effect. 

Supported by SNSF, grant 3.1300.73. 

H i s t a m i n e  and M e t i a m i d e :  A c t i o n  on H y p o t h a l a m i c  
and Cort ica l  N e u r o n e s  

H. L. Haas, U. 3/I. Bucher, J.-C. Nussbaumer and P. Wol/ 
Department o/ Neurophysiology, Neurological Clinic and 
Department o/Physiology, University o/Basel,  
CH-4051 Basel 

Biochemical  and pharmacologica l  studies suggest a 
t r ansmi t t e r  role for h is tamine  in the  m a m m a l i a n  bra in  
and an invo lvement  in several hypo tha lamic  funct ions 

e.g. A D H  release. Microelectrophoret ical ly  applied hista-  
mine caused an exc i ta t ion  of m a n y  neurones in the  
hypotha lamus  of ra t  and cat  including ant idromica l ly  
identif ied supraopt ic  neurosecre tory  cells in the  cat. In  
the  cor tex  h is tamine  usual ly had a depressant  act ion 
which was more  pronounced  in the  ra t  t h a n  in the  cat. 
Dual  actions and exci ta t ions  were observed infrequently.  
Metiamide,  an antagonis t  of h is tamine  at  H~-receptors, 
produced a depression or a dual  effect, consisting of a 
short  exc i ta t ion  followed by  a longer last ing depression 
of firing, on 17 of 25 neurones. E x c i t a n t  actions of  hista-  
mine in the  hypo tha lamus  were no t  select ively antago-  
nized by  met iamide  bu t  on 6 of 9 cort ical  neurones tes ted 
the  depressant  act ion of h is tamine  was blocked or reduced 
while the  depressant  act ion of G A B A  was unaffected.  
Betazol,  an H2-agonist  also depressed cortical  neurones 
bu t  caused depressions and exci ta t ions  in the  hypo-  
thalamus.  

Effects  of  N a  + and Li + on the  E x c i t a t i o n  of 
Cul tured  SpinaI  N e u r o n e s  by A m i n o  A c i d  
T r a n s m i t t e r s  

L. Hgsli, P. F. AndrOs and Elisabeth Hdsli 
A bt. ]~r Neurophysiologie, Neurologisehe Universitdts- 
klinik, CH-4051 Basel 

There is s t rong evidence t h a t  g lu tamate  and aspar ta te  
funct ion as exc i ta tory  t ransmi t t e r s  in the  m a m m a l i a n  
central  nervous system. We  have  s tudied t i le act ion of 
these two amino acids on the  membrane  po ten t ia l  of 
human  and ra t  spinal neurones in tissue culture.  As has 
been observed on cat  spinal motoneurones  in sit~, bo th  
g lu t ama te  and aspar ta te  caused a depolar izat ion of cul- 
tured spinal neurones when the  amino acids were added 
to the ba th ing  fluid at  concentra t ions  of 10 -~ and 10-~M. 
In  order to s tudy  ionic mechanisms associated wi th  the  
amino acid induced depolar izat ion we have  al tered the  
ionic composi t ion of the  extracel lular  fluid. R e m o v i n g  
sodium ions revers ibly  abolished the  depolar izat ion pro- 
duced by  aspar ta te  and g lu tamate ,  suggesting t h a t  the  
act ion of these amino acids is mainly  dependen t  on an 
increase in sodium permeabi l i ty .  Rep lacement  of sodium 
by l i th ium also revers ibly  reduced or abolished the  gluta-  
ma te  depolar izat ion which is in contras t  to the  effect of 
l i th ium on the  act ion potent ia l  of var ious  exci table  mern- 
bran es. 

In i t ia l  H e a t  P r o d u c t i o n  in  N o n - M y e l i n a t e d  P ike  
Ol fac tory  N e r v e  

J.  V. Howarth, R. D. Keynes, A. yon NIuralt and 
J. M. Ritchie 
Physiological Institute, University o/Berne, 
CH-3072 Berne 

The pike olfactory nerve  consists of ex t remely  small  
non-myel ina ted  fibres (average diameter ,  0.25 ~zm). As a 
result  i t  has an ex t remely  large area of axonal  membrane  
per  grain nerve. Using this  nerve, together  wi th  a faster  
thermopi le  t han  t h a t  used earlier wi th  crab and rabbi t  
nerve  (Abbott ,  Hi l l  and H o w a r t h  1958, Proc. Roy.  Soc. 
[B] 7d8, 149-187; Howaxth,  IZeynes and Ri tchie  1968, 
J. Physiol.  79J, 745-793) we have  shown t h a t  in pike 
nerve dur ing the  phase of depolar iza t ion one measures  an 
evolution of heat (44 acal/g), which is immediately re- 
absorbed as the  fibre repolarizes. Because of over lap due 
to t empora l  and spat ia l  dispersion, the  t rue  hea t  change 
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is p robab ly  about  4 t imes  larger. The  hea t  in the  pike 
nerve is thus  3-5 t imes  greater  t han  in crab or rabbi t  
nerve  expressed per g ram nerve, per uni t  area of mem-  
brane, however,  i t  is of the same order. The  pos i t ive  hea t  
seems to be der ived f rom 2 sources: First ,  there  is a 
dissipation of free energy stored in the  membrane  dielec- 
tr ic as the  vol tage  changes. This vol tage  m a y  be appre- 
ciably greater  t han  the  vol tage  measured  be tween  the  
axoplasm and the  bulk  of the  external  med ium because 
of an asymmet r i ca l  d is t r ibut ion of f ixed charges on the  
two sides of t he  membrane .  Secondly, there  is an evolut ion  
of hea t  corresponding wi th  a decrease in en t ropy  of the  
membrane  dielectric wi th  depolarizat ion.  

Effect  of  the  CO2/HCO ~ S y s t e m  on the  
M e m b r a n e  P o t e n t i a l  of  Frog  S k e l e t a l  M u s c l e  

F. Huguenin 
Physiologisches Institut der Universitdt, CH-3012 Bern 

The effect of the  CO2/HCO ~ pair  on the  membrane  
potent ia l  of frog skeletal  muscle in var ious  ba th ing  media  
has been studied. The in t roduct ion  of CO 2 and HCO a- in 
var ious  concentra t ions  into C1--free Ringer  (PCO 2 = 100 
or 40 m m  Hg;  HCOa-  = 5 or 25 raM/l)  produced a rapid 
depolar izat ion of 5 to 20 mV, reversible on wi thdrawaI  of 
the  CO~/HCO3- system. This response was pr imar i ly  un- 
re la ted to the  presence of Na+;  it  was increased in solu- 
t ions ot decreased K + concentrat ion.  The observed facts 
can be explained if the  cell membrane  is assumed to ex- 
h ibi t  a significant  HCO 3- permeabi l i ty .  Thus, the  CO2/ 
HCO 3- solutions established a t r ansmembrane  HCO~- 
rat io  of such value  as to cause a HCO 3- efflux, i.e. an 
inward current  t ending  to lower the  membrane  potent ial .  
Our observat ions  seem direct ional ly  incompat ib le  wi th  a 
s ignif icant  par t ic ipa t ion  of H+ ions themselves  in the  
membrane  diffusion potent ial .  By  a crude est imate,  these 
effects would be accounted for by H C O , -  effluxes of some 
10 - n  M/cm ~ sec, requir ing a constant-f ie ld P~eo3-  of 
about  one order of magn i tude  less t han  PCl. 

Die  B e d e u t u n g  des  i n t r a l a m i n a r e n  S y s t e m s  
des  T h a l a m u s  fi ir das  K o n t r a s t s e h e n  

R. W. Hunsperger und Daria Roman 
Physiologisches tnstilut tier Universitdt, CH-8007 Ziirich 

Elektr ische Reizung im in t ra laminaren  Sys tem des 
Tha lamus  der wachen  Katze  fi ihrt  zu konj ugierten Blick- 
bewegungen nach der Gegenseite (Schlag und Schlag-Rey,  
Exp.  Neurol.  33, 498, 1971). Kombina t ion  der in t ra lami-  
naren Re izung  mi t  elektr ischer Reizung im corpus gen. 
lat. bewirkt  eine Verst / i rkung bzw. Verminderung  der im 
visuellen Cortex ausgel6sten spezifischen Potent ia le ,  je 
nach dem zei t l ichen In te rva l l  der beiden Reize. Es stellt  
sich die Frage  nach der sinnesphysiologischen Bedeu tung  
dieser in t ra laminaren  Effekte.  Es wurde deshalb der Ein-  
fluss der ki inst l ich herbeigeft ihr ten visuellen Zuwendullg 
auf das durch Stre i fenkontras te  ausgel6ste Poten t ia l  
(Campbell, Maffei und Piccolino, J. Physiol.  229, 719, 
1973) untersucht .  Als opt ischer  Reiz  d ienten  Streifen- 
muster,  welche mi t  diffuser Bel ichtung gleicher Intensi t / i t  
mi t  einer Frequenz  yon 4 pro sec al ternierten.  Die Blick- 
bewegungen wurden  durch Mi t te l f requenzdauers t rom er- 
zeugt  und die Kont ras tpo ten t ia le  w~Lhrend der  Endste l -  
lung der  Angen i iber 32 see lang gemit te l t .  Die  Unter -  
suchungen ergaben eine signif ikante Verst/~rkung des 
Kont ras tpo ten t ia l s  bei visueller  Zuwendung (z. B. Tier 34: 
25,4 • 2 m V  gegentiber 19,4 • 3 mV in den Kontrol len) 
und zeigen, dass das in t ra laminare  Sys tem des Tha lamus  
ftir die Erfassung opt ischer  Reize yon Bedeu tung  ist. 

F l u o r e s c e n c e  P r o b e  S i g n a l s  f r o m  E x c i t e d  H e a r t  
M u s c l e  
A. Illanes and A. yon Muralt 
Physiolofical Institute, University o I Berne, 
CH-3012 Berne 

Certain f luorescent compounds  act  as probes for cell 
membrane  potentials .  (Cohen, L .B .  et al. 1974, J.  Mem- 
brane Biol. 19, 1-36). The opt ical  changes, which accom- 
pany  the exci ta t ion  of the a t r ia l  sep tum (frog heart) ,  a 
th in  t issue of t ransparent ,  exci table  and contract i le  ele- 
ments,  were studied. Method:  p repara t ion  incubated  
20 rain in frog Ringer  + Merocyanine 50 sg /ml  + e thanol  
less than  0.4%. Light  source : 50 W halogen lamp on DC. 
P r imary  exci t ing l ight  passes interference filters 493 or 
544 nm. Fiuorescent  l ight  passes 586 rim. Recep to rpho to -  
diode, registering KO + CAT 400. Resul ts :  we obta ined 
fluorescent l ight  signals, emi t t ed  by  the  prepara t ion  af ter  
electrical s t imulat ion,  wi th  several  components :  (a) fluo- 
rescence f rom excitat ion,  (b) f luorescence from contrac-  
tion, (c) nonspecific l ight  scattering.  To ident i fy  these 
components  we used the  Ca-blocker D-600. Wit t l  filters 
493 and 586 almost  no scat tered l ight  came through,  bu t  
af ter  s taining wi th  Merocyanine we observed the  fluo- 
rescent signal (a). 

Heat  L o s s e s  of  N e w b o r n  Infants  of  Di f ferent  
B o d y  S i z e  

P. Kajt~r, L. S. Prod'horn and t?. Jdquier 
Division de Physiologie cIinique, Institut de Physiologic el 
Service de Pddiatrie, Universitd "de Lausanne, 
CH-7011 Lausanne 

(1) Small-sized infants  (less t han  the  t en th  weight  
percentile),  (2) appropr ia te  for dates  ( tenth to n ine t ie th  
percentile) and (3) large for dates  (above ninet ie th  per- 
centile) were exposed to ambien t  t empera tu res  (Ta) of 
28~ and 32~ in a direct  calorimeter .  To ta l  hea t  loss 
(R + C + E) expressed per  uni t  body  surface was similar  in 
the  3 groups, bu t  when  expressed per  kg of body weight,  
(R + C + E) was more e levated in group 1 than  in groups 2 
and 3. At  28 ~ Ta, (R + C + E) was 4.35 • 0.15 W/kg,  3.6 
4- 0.1 W/kg,  and 3.04 -E 0.09 W / k g  in groups 1, 2 and 3 re- 

spectively.  Metabolic ra te  was higher  at  28 ~ t h a n  at  32 ~ 
a t  28~ group (1) had a lower hea t  p roduc t ion  per  kg 
body weight  than  the  two o ther  groups. H e a t  s torage (S) 

at  28~ was nega t ive  in the  3 groups;  at  32~ S was 
nega t ive  in group 1, bu t  the rmal  equi l ibr ium was reached 

in groups 2 and 3 (S = 0). Thermal  body insulat ion be- 
tween the  3 groups was not  s ignif icant ly  different.  In  
order to pract ica l ly  de termine  the  ' d r y  hea t  losses'  of a 
newborn  infant,  a ' cool ing cons t an t '  of 5.7 W / m  2 • 
(Tre -- T~) was obta ined  (Tre = rectal  tempera ture) .  Our 
results show tha t  at  low Ta the  surface-body mass rat io  
of small-sized infants plays a more impor t an t  role in thei r  
the rmal  balance than  s t imula t ion  of hea t  product ion  or 
the rmal  body insulation.  

Supported by SNSF, grant 3.714.72 

Effects  of  V M H - L e s i o n s  on F o o d - C o m p e t i t i o n  
in  P a i r e d  Male  Rats  
H. 1~. Kiiserrnann and R. A. Starnrn 
Institut ]r Verhaltenswissenscha/t ETHZ,  8006 Zi~rieh, 
and Zoolofisches Inst, tut der Universitiit Basel, 
CH-4000 Basel 

Grossman (J. C. C. p. 78, 274, 1972) suggested tha t  in 
rats  VHM-lesions moreover  were followed by  changes of 
the  dominan t - subord ina te  re la t ionship (D-S). In  the  
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present  s tudy  D-S was de termined  ill the  homecage of 
paired male rats  on the  base of food possession and eat ing 
t ime  after  ei ther  offering of a piece to one of the two rats 
(a) or af ter  releasing i t  be tween the  two (b). Using method  
(b) a consistent D-S was found preopera t ive ly  in 28 
of 32 pairs. In  11 pairs one ra t  was selected at  r andom 
for bi lateral  VMH-lesions, which caused bo th  a decrease 
of food possession and of capture  of the  released food 
piece (p < 0.02). Using me thod  (a), in o ther  30 pairs t i le 
D-S could be established ill 3 pairs if the  same parameters  
were used and in 25 pairs if in addi t ion  efforts of a ra t  to 
p reven t  his pa r tner  f rom eat ing were also considered. In  
9 pairs the  dominan t  ra t  was lesioned and no difference 
compared wi th  the  behavior  of the  control  group was 
seen. This indicates tha t  ra ther  the  decrease of speed in 
cap tur ing  the  piece than  the D-S change is a consequence 
of VMI-f-lesions. 

T h e  Rat ' s  S leep  in O e s t r u s  

H. Kleinlogel 
Wander Ltd., CH-3001 Berne 

EEG-s tud ies  were carried out  on 11 unrestrained,  
female Charles R ive r  rats  wi th  electrodes previous ly  
implanted  in the  brain, using the  me thod  of Sayers and 
Stille (Electroenceph.  Clin. Neurophysiol .  27, 87, 1969). 
Dur ing recovery  and th roughou t  the exper iment  the  
oestrous cycle of each rat  was determined tak ing  a va-  
ginal smear. The cycle lasted 4 days. Monopolar  tracings 
were recorded f rom the  occipital  cor tex and the  dorsal 
hippocampus,  as well as the  E M G  from the  neck muscles 
on every  day of the  cycle f rom 8 a.m. to 4 p.m. In  order  
to avoid  effects of adapta t ion,  the  tracings of the same 
rat  were recorded again after  at  least  3 days. Dur ing 
oestrus, paradoxica l  sleep was augmented  (dioestrus: 
26 rain;  oestrus:  47 min), par t icular ly  because of the  
earlier beginning of t h a t  phase. Compared  wi th  the  di- 
oestrus da ta  the  rats  were awake for shorter  periods 
dur ing oestrus (dioestrus: 188 min;  oestrus:  151 rain). 
There was very  l i t t le  difference between the  sleep pat-  
terns of oestrus and prooestrus.  

M i c r o s p e c t r o f l u o r o m e t r y  of P y r i d i n e  N u c l e o t i d e s  
in Chick  E m b r y o  Cul tured  in Vitro  

P, Kucera and Y. de Ribaupierre 
Institut de Physidogie de l' Universitd, 
CH-7017 Lausanne 

The redox s t a t e  of pyr id ine  nucleotides (PN) as mea- 
sured by fluorescence is chosen to moni tor  globally the  
funct ional  different ia t ion wi th in  the  chick blastodisc. 
Embryos  f rom the  stage 3-4 H H  are grown (up to 50 
hours) in specially designed chambers  al lowing the  con- 
t inuous  observat ion  and measuremen t  of fluorescence 
and/or  absorpt ion signals under  controlled metabol ic  
conditions. All the  embryonic  area is sys temat ica l ly  
examined  by  means of a scanning device buil t  in our 
microspectrof luorometer .  The  on-line da ta  processing is 
performed by  a compute r  and the  fluorescence signals 
corrected for the  opt ical  inhomogenei ty  of the specimen 
are obtained.  The P N / P N H  rat io displays are compared  
to the  corresponding photographs  in order to de termine  
the  regional  and tempora l  var ia t ions  of the  embryonic  
tissue act ivi ty .  This me thod  should contr ibute  to  the  
es tabl ishment  of physiological  correlat ions wi th  the  early 
morphogenesis  of the  embryonic  nervous system. 

Supported by SNSF, grant 3.664.71. 

H y p o t h a l a m i c  R e p r e s e n t a t i o n  of Defense  B e h a v i o r  
in the  C o m m o n  M a r m o s e t  

H.-P. Lipp 
Physiologisches Institut der Universztiit, 
CH-8001 ZCirich 

15 marmosets  (Callithrix jacchus) with  a to ta l  of 57 
implan ted  electrodes were tes ted by  means  of electrical  
bra in  s t imula t ion  in order to elucidate whether  hypo-  
tha lamic  representat ion of points  el ici t ing defense be- 
havior  (flight, th rea t  and at tack) described for cat  and 
oppossum also occur in p r imi t ive  monkeys.  S t imula t ion  
took  place in famil iar  envi ronment ,  the  effects being ob- 
served by  television. To disclose fur ther  effects depending 
on al tered conditions, s t imula t ion  wi th  the  same electrical 
parameters  was repeated  under  different  env i ronment  
and mot iva t ion  conditions, par t icular ly  dur ing f l ight  be- 
havior  and s i tuat ions  in which spontaneous th rea t  was 
l ikely to appear.  The results show tha t  all points  yielding 
vocal  th rea t  and f ight ing lie under  the  fornix in the  ven-  
t rola teral  par t  of the  N. ventromedial is ,  whereas points  
eliciting var ious types  of f l ight  behavior  are less clearly 
dis t r ibuted rostrad,  dorsad and caudad to this  zone. - I t  
was concluded tha t  in cat, oppossum and pr imi t ive  
monkeys  the  hypo tha lamic  representa t ion of defense be- 
havior  appears  to be similar. 

Laa+-s t imulated  Na  T r a n s p o r t  in F r o g  Skin:  
I n d e p e n d e n c e  f r o m  c A M P  

3 r. IVIarguerat and R. C. de Sousa 
Ddpartements de Physiologic et de Mddeeine, Ecole de 
Mddecine, CH-1211 Gen~ve 4 

La a+ added to the  externa l  surface of frog skin s t imu- 
lates Na  t ranspor t  by a mechan ism t h a t  appears  to be 
independent  of cAMP. To test  fur ther  this hypothesis  we 
compared  the  act ion of La a+ in the  presence and in the  
absence of agents  t ha t  modi fy  intracel lular  cAMP. Shor t  
circuit  current  (SCC) was taken  as a measure  of ne t  Na  
flux. I n  10 paired exper iments ,  Laa+-induced increase in 
SCC was 13.3 ~ 1.83 and 13.8 -t- 2.38 ~zA cm -2, respec- 
t ive ly  before and after  s t imula t ion  by  oxytoc in  (p > 0.7). 
Similar  results were seen wi th  agents  t h a t  e i ther  increase 
or decrease cAMP, s t rongly suggesting t h a t  the  effect of 
La  a+ is not  media ted  by  changes in cAMP. W e  s tudied 
nex t  the  in teract ion between La ~+ and propranolol  (PR), 
an agent  capable of displacing membrane  Ca++. P R  also 
s t imula ted  SCC by  itself and diminished the  subsequent  
effect of La  a+ (p < 0.005). Conversely, previous esposure 
to La a+ diminished the  response to P R  (p < 0.001). We 
suggest t h a t  La a+ and P R  compete  for similar ' ca lc ium 
sites'  at  the  outer  membrane  of frog skin and t h a t  re mova l  
of calcium from these sites by ei ther  agent  results in an 
increased permeabi l i ty  to Na. 

Supported by SNSF, grant 3.1300.73 

Puri f i ed  M y e l i n  Frac t ions :  L i m i t a t i o n s  in the  
S t u d y  of P a t h o l o g i c a l  Mater ia l  

J.-M. Matthieu 
Service de Pddiatr~e, Hdpztal Cantonal, CH-I  O11 Lausanne 

The method  of Nor ton  and Poduslo (J. Neurochem.  21, 
749, 1973) to pur i fy  myel in  was used to prepare  m y e l i n  
from animals  affected by demyel ina t ing  diseases or inborn 
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defects of myelin formation. Myelin isolated in these 
pathological conditions was analysed using electron mi- 
croscopy and chemical markers. In hexachlorophene- 
intoxicated rats, a new fraction showing some of the 
characteristics of purified myelin was recovered on the 
top of the density gradient while classic myelin was 
isolated in reduced amounts at the 0.32-0.85 M sucrose 
interface. In J impy mice, a mutat ion with severe myelin 
deficit, no myelin could be demonstrated in the fraction 
obtained by density gradient centrifugation. This con- 
trasted with in situ studies showing the presence of 
myelin in the brain of these animals. These results in- 
dicate that  abnormal myelin can distribute abnormally 
on density gradient. Furthermore, the degree of contami- 
nation can increase and change the chemical composition. 
Therefore, conclusions from such results may have limited 
value and each case should be interpreted with great care. 

I n t r a h y p o t h a l a m i c  N ico t ine ,  Induced  Eat ing  and 
D r i n k i n g  and P l a s m a  G l u c o s e  

Gisela Miinster and ]4. Bdttig 
Institut /~r Verhaltenswissenscha/t, A bt. Verhaltensbiologie, 
CH-8006 Ziirich 

I t  has been shown (Miinster and Bgttig, Psychophar- 
macol., in press), that  single subcutaneous nicotine injec- 
tion elevated the thresholds of hypothalamically elicited 
feeding and drinking in the rat. In the present experiments 
nicotine, injected into the site of stimulation in doses of 
5 and 10 b~g, raised the thresholds for eating and drinking 
and the related plasma glucose levels significantly about 
15 min after injection. When contralaterally injected, the 
high doses of nicotine raised only the eating threshold and 
the related plasma glucose level. Pretreatment  with sub- 
cutaneously injected 0.5 mg/kg mecamylamine reduced 
the nicotine-induced threshold increase and blocked the 
plasma glucose elevations. I t  is proposed, that  nicotine 
influences the 'hypothalamic feeding and drinking center '  
by a direct central action. 

B ire fr ingence  M e a s u r e m e n t s  dur ing  Act iv i ty  of 
I so la ted  S ing l e  M u s c l e  F ibres  of the  Frog  
S. M. Baylor and H. Oetliker 
Bhysiologisches Institut der Universitiit, 3012 Bern and 
Schule /iir Biologie-Laboranten Wander, CH-3007 Bern 

The authors reported that  activation causes a three- 
component birefringence signal (Nature 253, 97-101, 
1975), whose second component might be related to Ca ++ 
release from the SIR. To test this idea further the follow- 
ing experiments were done: (1) increasing tonicity in 
steps up to 2.3 T reduced the second component by a 
factor of 5-10 and the twitch by a factor of 200-300. 
(2) stretching (up to 180% slack length) in various to- 
nicities left the second component relatively unchanged, 
whereas later changes in light intensity were greatly 
reduced. These findings suggest that  the second compo- 
nent arises from a step in EC-coupling preceeding inter- 
action of myofilaments and is not related to the degree of 
overlap; whereas later changes in light intensity depend 
on the extent of overlap. The onset of the second compo- 
nent (easily seen in one sweep) is delayed as a linear 
function of distance from site of stimulation. At distances 
of over 9 mm the onset is obscured by movement artefacts. 
Propagation speeds of 2-2.5 m/s at 22 ~ and 1 m/s at 7 ~ 

were obtained. This method provides a simple way to 
measure speed of AP-propagation without using micro- 
electrodes. 

Supported by the Roche-Research-Foundation and by the US 
NIH (S.I~.B.) 

P r e o p t i c  H e a t i n g  and R e s p i r a t o r y  Rate  dur ing  
S leep  
P. L. Parmeggiani, C. Franzini and P. Lenzi 
Istituto di Fisiologia umana, Universitg di Bologna, 
40727 Bologna, Italia 

In freely moving cats preoptic heating (0.75 MHz, 
40-140 mW delivered by two electrode pairs; 0.5=2~ 
increases the respiratory rate, which is a non-linear func- 
tion of preoptic temperature increments (recorded by a 
Yellow-Springs thermistor) during synchronized sleep 
(SS) and a linear function of the same increments during 
desynchronized sleep (DS). During SS respiratory rates 
fit two intersecting lines whose regression coefficients and 
related S.E.s are 26 =L 2.4/rain ~ -i (bl) below and 
158 • 9.7/rain ~ - i  (b2) above the respiratory rate 40/rain 
(bl:~b ~, _P < 0.01). During DS the regression coefficient 
(ba) of respiratory rates is 34 • 2.9/rain ~ (b 1 and b 3 
are not statistically different). The results show that  a 
threshold for thermal polypnoea exists in SS, whereas 
it is lacking in DS, thus supporting the hypothesis of an 
alteration in homoiothermic regulation during the latter 
phase of sleep. 

Effect  of the  S u g a r s  Mal t i to l  and S o r b o s e  on 
Carbohydrate  M e t a b o l i s m  in M a n  

Ph. Pittet, I4. Acheson, K. Raman and E. Jdquier 
Division de Physiologie clinique et Institut de 
Physiologic, Universitd de Lausanne, CH-7011 Lausanne 

The metabolic rate (MR) of 5 subjects was measured 
continuously for 5.5 h after maltitol or sorbose ingestion 
(200 kcal). Blood samples were taken every 30 minutes 
and analyzed for glucose, insulin and FFA. Substrate 
oxidation rates were calculated from the non-protein RQ. 
a'Vialtitol and sorbose caused an increase in MR of 6.4% 
and 6.9% respectively but no significant changes in the 
pattern of substrates oxidized. 200 kcal glucose caused an 
increase of 13.6% in MR and 70% in carbohydrate oxida- 
tion. Maltitol induced a weak increase in glycemia and 
insulinemia, and a short-term decrease in FFA. These 
changes are smaller in absolute values and shorter in 
duration than those obtained with glucose. Glycemia and 
insulinemia were not modified after sorbose ingestion. 
FFA slowly increased throughout the test. Our results 
suggest that  maltitol and sorbose are incompletely ab- 
sorbed and hence do not have the same metabolic effects 
as an equivalent dose of glucose. 

Rela t ions  B e t w e e n  Ca B ind ing  and Cation 
M o v e m e n t s  in H u m a n  Red Cell  M e m b r a n e s  
H. Porzig 
Pharmakolofisches Institut der Universitiit, CH-3010 Bern 

Two separable effects of Ca on passive Na and I~ 
permeabilities could be demonstrated in human red-cell 
ghosts. (1) Increasing the Ca ion concentration during 
hemolysis from 10 -s to 10 -5 M increased the yield of 
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ghosts which seal to Na and K after  reversal  of hemolysis  
at  21~ (half max ima l  effect wi th  N 10-~ M Ca). (2) By 
increasing the  intracel lular  ionized Ca in resealed ghosts 
from 10 -s to 10 -6 M tile K permeabi l i ty  is reversibly 
increased (half max ima l  effect wi th  ,-- 2 • 10-~ M). The 
binding of Ca to f ragmented  red cell membranes  was 
measured using 45 Ca in an a t t e m p t  to ident i fy the  per- 
meabi l i ty-control ing binding sites. Using EGTA-buffe red  
Ca solutions two binding sites were detected which had 
an apparen t  Kaiss of ~ 2 • 10 -6 and ~ 2 • 10 .4 M and 
capacit ies of 1-2 and 100-200 n M / m g  prote in  respect ively.  
Ca binding to the  high aff ini ty  site was par t ia l ly  abol- 
ished by 2 mM Mg, bu t  was considerably enhanced by 
ATP.  This binding site m a y  be related to the  Ca effect 
described above under  (1) or to the  Ca t ranspor t  system. 
The Ca site which is involved  in effect (2) probably  has to 
low a capaci ty  to be detected by  the  present  method.  No 
specific funct ion could be assigned to ti le low aff ini ty  site. 

of T (5,000 and 50,000 ng/incu) inhibi ted the  L H  response 
(p < 0.02 and p < 0.005). In  vivo, basal p lasma L H  and 
F S H  were 84 4- 3 ng rLH-RP1 /ml  and 338 • 18 ng r F S H -  
RP1/ml. Testosterone given s.c. as short  p r e t r ea tmen t  
(30 min, 1, 2, 4, 8 h) had  no effects on basal  L H  and F S H  
secretions, bu t  s ignif icant ly inhibi ted the  L H  and F S H  
responses to 100 ng L H - R H  (p < 0.005). Ear l ier  pre t rea t -  
merit  wi th  T did not  present  any effect e i ther  on basal  
gonadot ropin  secretion or on their  response to L H - R H .  
This lack of T delayed act ion on gonadot ropin  secretion 
is due to ti le absence of TeBG in ra t  p lasma resuIting in 
a rapid  disappearance of T in blood (T1/~ = 7 mill  and 
32 rain) as well as in the  AP, hypo tha l amic  area, testis, 
k idneys and liver. These results provide  a conf i rmat ion 
tha t  T can exer t  feedback actions d i rec t ly  at  the  p i tu i t a ry  
level and m a y  argue for an in terac t ion  of T at  the  p i tu i t a ry  
binding site of LH-1RH. 

Supported by SNSF, grant 3.112.73 

C a r r i e r - M e d i a t e d  T r a n s p o r t  of  B i l e  A c i d s  
by  the  Liver  

J.  Reichen and G. Paumgartner 
Department o] Clinical Pharmacology, University o[ Berne, 
CH-3010 Berne 

The hepat ic  up take  of bile acids (BA), an impor tan t  
aspect  of BA metabol i sm and a major  de te rminan t  of 
bile flow, has been shown to  be a saturable phenomenon.  
To gain fur ther  evidence for carr ier -media ted  t ransport ,  
compet i t ive  inhibi t ion be tween  free (C) and taurine-conj  u- 
gated (TC) cholate was studied. The model  of Goresky (Am. 
J.  Physiol.  207, 13, 1964) was applied to the  perfused ra t  
liver. 14C-labeled C and TC (0.025-25 vmol) were injected 
rapidly into the  por ta l  vein. The two BA exhibi ted satura-  
t ion kinetics, the  apparen t  Km being 88 nmol /g  l iver  for TC 
and 124 for C. The corresponding Vmax was 33 and 34 
nmol/s  �9 g liver, respect ively.  When  C and TC were in- 
jected together,  the  Km's were marked ly  and signif icantly 
increased, whereas the  Vmax remained  unaffected,  indicat-  
ing compet i t ive  inhibit ion.  The  I~i was 28 nmol /g  l iver  
for C and 254 nmol /g  l iver  for TC. Thus, C and TC appear  
to share a common pa thway  for the  hepat ic  up take  the 
aff ini ty  to this carrier being greater  for the  more l ipophilic 
free C than  for the  polar  conjugated  TC. 

Effects  of  T e s t o s t e r o n e  on B a s a l  and L H - R H  
I n d u c e d  Secre t ion  of  G o n a d o t r o p i n s  in  the  
N o r m a l  Male  Rat  

M. Reymond and Th. Lemarchand-Bdraud 
Division de Biochimie Clinique, D@artement de Mddecine, 
Hdpital Cantonal, CH-7017 Lausanne 

L H  and F S H  secretions were s tudied in 50 day old male  
rats  in v i t ro  and in vivo.  In  vitro, after  a 3 h incubat ion 
of pooled anter ior  pi tui tar ies  (AP), basal  secretions of L H  
and FSI-I (measured by  tZI wi th  N I A M D  kits) were res- 
pec t ive ly  2192 4- 145 ng rLI- I -RPl /mg AP and 1031 4- 97 
ng r F S H - R P 1 / m g  AP. LtK-1RH induced a significant  and 
10g-dose related increase of L H  and F S H  secretion in the  
medium,  whereas no changes in p i tu i t a ry  L H  and F S H  
levels were measured.  Testosterone (T), added in ill- 
creasing concent ra t ions  in the medium,  did not  modify  the  
L H  and F S H  basal  secretions at  any dose, bu t  did affect 
in two  ways the  p i tu i t a ry  responsiveness to L H - R H  : low 
levels of T (5 and 50 ng/incu) increased t h e  L H  and F S H  
release induced by  50 ng L H - R H  (p < 0.05); high levels 

H y d r o s t a t i c  P r e s s u r e  and Inert  Gas  Pres sure :  
Effects  on I so la ted  N e r v o u s  T i s s u e  

.[.-F. Sauter 
Institut de physiologie de l'Universitd, CH-7017 Lausanne 

The CNS can be anesthet ized by  a mix tu re  of N~O and 
02 (80% : 20%, V/V) at  baromet r ic  pressure, whereas  the  
au tonomic  NS  is sensit ive to it  only at  higher  pressure 
(more than  2 arm).  Therefore the s tudy  of the  narcot iz ing 
act ion of N 2 and the  rare gases under  pressure becomes 
more complex by  the  presence of two dis t inct  factors:  
(1) the hydros ta t ic  pressure (HP) and (2) the  presence of 
foreign molecules. A device has been buil t  which allows 
the electrical ac t iv i ty  of the  ra t ' s  isolated superior cervical  
ganglion (SCG) to be cont inuously  moni to red  while 
applying ei ther  a H P  (by compressing the  incubat ion  
liquid) or by gas sa tura t ion  under  pressure. I t  could be 
shown tha t  a H P  of 9 a tm  improves  the  t ranssynapt ic  
response of the  SCG to a supramaximal  s t imulus at  6 Hz  
wi th  respect  to a control  main ta ined  at barometr ic  pres- 
sure; on the  other  hand,  he l ium or ni t rogen at  the same 
pressure suppress or even inver t  this evolution.  The 
conduct ive  propert ies  of the  preganglionic fibers remain  
unchanged in both  exper imenta l  conditions.  The effects 
described did no t  appear  at  1 Hz. 

Supported by SNSF, grant 3.457.70 

I n h i b i t i o n  of S o d i u m  and S o d i u m - C o u p l e d  
T r a n s p o r t  by  H a r m a l i n e  in  the  In te s t ine  in  v i tro  

F. V. Sep(dveda et ,[. W. L. Robinson 
Ddpartement de Ch,rurgie Expdrimentale, H@ital  
Cantonal, CH-IOI7 Lausanne 

The influxes of phenyla lanine  and fl-methyl-glucoside 
across the  brush-border  membrane  of the  en terocyte  are 
inhibi ted by the  alkaloid, harmaline,  bu t  the  Na+-inde- 
pendent  component  of en t ry  is unaffected by the  drug. 
Fur the rmore  the  influx of sodium, toge ther  wi th  its 
s t imulat ion by sugars and amino-acids,  is reduced by  
harmaline.  These findings, together  wi th  the  ubiqui tous  
na ture  of harmal ine  inhibi t ion of Na+-coupled t ranspor t ,  
led us to propose t h a t  harmal ine  interacts  wi th  the  
sodium-binding site of the  brush-border  membrane  (BBA 
373, 527, 1974). The hypothesis  is fur ther  supported by  
kinet ic  studies and exper iments  on t ransmura l  fluxes. The 
inhibi t ion of the  media ted  component  of sodium influx is 
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fully compet i t ive ,  whereas the  inhibi t ion of non-elect rolyte  
inf lux is not.  Studies wi th  flux chambers  have  revealed 
tha t  harmal ine  is only effective when  added to the  muco-  
sal face of the  tissue, where i t  inhibi ts  bo th  sodium and 
non-elect rolyte  f lux f rom the  mucosa  to the  serosa, 
wi thou t  influencing backflux.  These results s t rongly 
indicate  an act ion of the  drug  at  the  luminal  face of the  
enterocyte.  

N e u r o n a l  S p i k e s  In terac t ion  in the  Media l  
Gen icu la te  B o d y  

A. Toros and F. de Ribaupierre 
Inst#ut de Physiologic de l' Universitd, CH-1017 Lausanne 

Mult i -uni t  ac t iv i ty  is recorded in the  medial  geniculate  
body (MGB) of a n i t rous-oxyde  anaes thet ized  cat. Two 
spike t rains are isolated th rough  a window discr iminator  
(Exper ient ia  30, 683, 1974) and processed on line by  a 
min icomputer .  When  both  of the  s imul taneously  recorded 
cells are responding to acoustical  s t imulat ion,  t h e y  exhibi t  
the following proper t ies :  (1) Their  tonal  se lect ivi ty  is 
general ly in the  same f requency range. (2) Their  t empora l  
response pa t t e rn  and binaural  propert ies  can be similar  
or qui te  diverse. The  two s imul taneously  recorded spike 
trains are tes ted for possible in teract ion by  compu ta t ion  
of a ' j o in t  per is t imulus- t ime scat ter  d iagram ' ,  as proposed 
by Gerstein and Perkel  (Science 764, 828, 1969). Out  
of 480 cell airs tested, 70% show no sign of interact ion.  
Only 30% display a possible direct  influence of one uni t  
on the  o ther  and/or  a shared, but  not  acoust ical ly  driven, 
input .  The  low percentage  of in terac t ing  uni t  pairs would 
indicate  t ha t  there  are ve ry  l i t t le  feedback influences 
be tween closely located cells in the  MGB. 

Supported by SNSF, grant 3.239.69 

Electr ica l  U n c o u p l i n g  in M a m m a l i a n  H e a r t  M u s c l e  
Induced  by Cardiac  G l y c o s i d e s  

R. Weingart 
Physiologisches Institut der Universitiit, CH-3012 Bern 

Exposure  of hear t  muscle to ouabain  results in an 
increase of ENa~i and a decrease of [KJi, due to the  inhi- 
b i tory  effect of the  glycoside on the  N a - K  sensit ive mem- 

brane A T P  ase. If  the  Na-Ca exchange t ranspor t  mecha-  
nism th rough  the membrane  indeed depends on [CaJf/ 
[Ca]o = [Na]ie/[Na]o e as suggested by  Reu te r  (Progr. 
Biophys.  26, 1, 1973), a drug- induced increase in [Ca]~ 
would be expected.  This change in [Ca]i might  be large 
enough to influence the  coupling resistance be tween 
individual  cardiac cells (see De Mello, The Physiologist  77, 
1974). To tes t  this hypothesis ,  r~/ro (inside longi tudinal  
resistance to outside longi tudinal  resistance) was measur-  
ed in calf and cow vent r icular  preparat ions,  using the  
me thod  described by W e i d m a n n  (J. Physiol.  270, 1047, 
1970). A progressive increase of rj/ro was found on 
exposure to ouabain.  The  t ime taken  for this to develop 
was concentra t ion-dependent ,  as was the  increase in r~/ro 
(ouabain dose: 5 • 10 -~ to 2 X 10 -6 M). 

T h e r m o r e g u l a t i o n  of Obese  Subjec t s  E x p o s e d  to 
Cold (14,5 ~ M e a s u r e d  by D irec t  and Ind irec t  
C a l o r i m e t r y  

P. Weissbrodt and E. Jdquier 
Physiologic clinique et Institut de Physiologic, Universitd 
de Lausanne, CH-7077 Lausanne 

Energy  balance of obese (Ob) and control  (Co) sub- 
jects exposed to a cold env i ronment  (14.5~ 45% rela- 
t ive  humidi ty)  for 90 min  was de termined  ill order  to 
inves t igate  the  relat ionship be tween  hea t  debt,  mean  skin 
t empera tu re  (Ts), t ympan ic  t empera tu re  (Ty) and s t imu-  
lat ion of thermogenesis .  E v a p o r a t i v e  hea t  losses (E) were 
similar  in ti le two groups;  however  rad ia t ive  and con- 
vec t ive  hea t  losses were s ignif icantly higher  in Co (+ 8.3 %) 
th roughou t  the  test.  The rma l  insulat ion was greater  in Ob 
than  ill Co by 19.8%. Dur ing the first 50 min metabol ic  
ra te  (M) was similar  in the  two groups (Mob =- 46.6 W / m  e, 
Meo = 50.3u Af ter  90 rain of cold exposure, Co had 
s t imula ted  thei r  metabol i sm 35.0% and Oh only 2 .25%; 
this caused a s ignif icant ly greater  hea t  debt  in Ob 
(-- 19.7 W / m  2) t han  in Co ( -  35.3 W/me). Ts was lower in 
Ob (26.5~ than  in Co (27.4~ whereas Ty was not  
s ignif icant ly different.  We  concluded t h a t  Ob to lera te  a 
greater  hea t  debt  and a lower Ts than  Co wi thou t  s t imula t -  
ing thermogenesis,  whereas a smaller  hea t  debt  and a 
higher  T~ induce a thermogenic  response by  Co. 

B I O C H E M I E  - B I O C H I M I E  - B I O C H E M I S T R Y  

M e c h a n i s m  of Inh ib i t ion  of Clq F i x a t i o n  to 
I m m u n e  C o m p l e x e s  (IC) 
R. Allan, H. R. Knobel and H. Isliher 
_rnstitut de Biochimie, Universitd de Lausanne, 
CH-7017 Lausanne 

Among  the  inhibi tors  of Clq f ixat ion to IC, compounds  
wi th  v i t amin  B 6 ac t iv i ty  and collagen were found to be 
the most  effect ive non- toxic  agents.  Pyr idoxin,  pyr idoxa l  
and pyr idoxamine  produced an inhibi t ion of Clq f ixat ion 
up to concentra t ions  of 1-2 mg/ml,  pyr idoxal-5 ' -phos-  
pha te  (P5P)  up to 0.2 mg/ml.  Using equi l ibr ium dialysis 
and difference spectra,  bo th  Clq and IgG were shown to 
bind P 5 P  th rough  the  format ion  of SchifI bases (60-90 

P 5 P / C l q  and 6-7 P 5 P / I g G ) .  Combined wi th  measure-  
ments  of the  Clq binding capaci ty,  these da ta  suggest 
t ha t  the  inhibi t ion of Clq f ixat ion to IC is due to the  
modif ica t ion  of lysyl residues in Clq. 

The first  78 N- te rmina l  amino acids of Clq are similar  to 
those present  in collagen (K. B.M. Reid, Biochem. J. 7dl, 
189, 1974) and it  was of interes t  to find bovine collagen to 
inhibi t  Clq f ixat ion to IC up to concentra t ions  of 0.2 mg/  
ml. Fur thermore ,  ant ibodies  to ra t  and guinea-pig collagen, 
as well as to a synthet ic  (Pro-Gly-Pro)n po lymer  cross- 
reacted wi th  Clq. Ant ibodies  to guinea-pig skin collagen 
were found to cross-react wi th  the  ~e-chain, bu t  not  wi th  
the el-chain of collagen. 

Supported by SNSF, grant 3.061.73 
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T h e  M e c h a n i s m  of the  E n h a n c e m e n t  of Horse  
Liver  A lcoho l  D e h y d r o g e n a s e  Ac t iv i ty  w i t h  
T h i o - N A D  as C o e n z y m e  

A. Baici, O. Attanasi, R. Kuhn and P. L. Luisi 
Techniseh-Chemisches Laboratorium der Eidg. Techn. 
Hochschule, CH-8006 Zi~rich 

When Thionicotinamide-adenine dinucleotide (thio- 
NAD) is substituted for NAD in the oxidation of ethanol, 
the turnover nmnber of horse liver alcohol dehydrogenase 
(LADH) increases by a factor 4-6, depending on pH. Our 
studies in order to clarify the mechanism of such an 
enhancement incuded: (1) steady-state analysis with 
ethanol and benzyl alcohol as substrates, including pro- 
duct inhibition; (2) stopped-flow studies, also using 
deuterated alcohols; (3) fiuorometric determination of the 
dissociation constants of the LADH thio-NAD and LADH 
thio-NADH complexes. Our studies show that :  (1) the 
affinity of thio-NAD and thio-NADH to LADH is lower 
than that  for NAD and NADH;  (2) the isotope effect in 
the steady-state is 3.5-4 with thio-NAD, whereas with 
NAD only a secondary isotope effect is observed; (3) con- 
trary to the NAD reaction, with thio-NAD the steady- 
state rate is attained with the stopped-flow without a 
preliminary rapid ' burs t '  of reactants. We believe that  
the differences between thio-NAD and NAD reactions 
are due to a change in the rate limiting step of the enzyme 
turnover. This change can be primarily ascribed to the 
lower affinity of th io-NADH for the enzyme. This de- 
creased affinity is explainable in terms of the recent X-ray 
structure of the enzyme. 

Stud ies  on the  Degree  of Sa tura t ion  of 
G l u c o n e o g e n i c  and L i po g e n i c  E n z y m e s  in v ivo  

S. Bas, J. Gerlach, P. Favarger and S. Rous 
D@artement de Biochimie mddicale, Ecole de mddecine, 
CH-1211 Gen~ve 4 

Fed or 24-hours fasted mice received intravenous in- 
jection of 1- or 2-1~C acetate, 2-14C or 3-x~C pyruvate, 
1, 5-1'C, 2, 4-~4C citrate with or without an overload of 
unlabeled precursor and were killed at different times. 
The radioactivity of liver and carcass fat ty acids and 
blood glucose were measured. The pyruvate  carboxylase 
(PCX), phosphoenolpyruvate carboxykinase (PEPCK) 
and acetyl-CoA carboxylase (ACX) activity was also 
measured in the same experimental conditions. Results 
indicated that  fasting increases gluconeogenesis from all 
the precursors except from 6-~4C citrate and 1- or 2-~4C 
acetate and increases PCX and PEPCK activities. In the 
contrary the activity of ACX decreases. The apparent 
dilution effect on incorporation of labeied precursors 
appears only when the animals were killed a very short 
t ime after the precursor administration and with a high 
overload. These results suggest that  gluconeogenic and 
lipogenic enzymes were not saturated by their substrates 
in fed or fasted animals in vivo. Moreover the intra- 
mitochondrial acetyl CoA pool is in excess in relation to 
that  of oxaloacetate in fasted animals. Our results are 
not in agreement with the generally admitted theory that  
ACX plays an important  regulatory role in the process of 
fat ty acid synthesis. 

Supported by SNSF, grant 3.8970.72 

Loca l i za t ion  of T e i c h o i c  Ac id  in  B a c i l l u s  subt i l i s  
W 23 Cell  W al l s  

H. Bauer, D. R. Farr, H. Gerber and M. Horisberger 
Socidtd d'Assistance Technique pour Produits Nestld SA, 
CH-I81d La Tour-de-Peilz 

A rabbit antiserum against teichoic acid of B. subtilis 
W 23 was successfully obtained by immunization with 
cell wall and purified teichoic acid. B. subtilis cell walls 
were isolated and treated with trypsin and DNase as 
described previously (H. Bauer eta/. ,  Arch. Microbiol. 97, 
17, 1974). Colloidal gold granules (average diameter 
60 ~) coated with the antiserum were used as a marker 
for electron microscopy. When cell walls were incubated 
with the immunocolloid, it was specifically bound to the 
teichoic acid. No label was found when teichoic acid was 
added. The localization of teichoic acid at the surface of 
the cell wall of B. subtilis will be discussed in relation with 
the site of at tachment of the bacteriophage SPS0. 

Differences  in  E p ox id e  F o r m i n g  and Inac t iva t ing  
S y s t e m s  as  a P o s s i b l e  R e a s o n  for Di f ferences  in  
S u s c e p t i b i l i t y  to C a r c i n o g e n e s i s  

P. Bentley and F. Oesch 
Abt. Biochemische Pharraakologie der Universitiit, 
D-65 Mainz, BRD  

Carcinogenic and mutagenic aromatic and olefinic 
compounds are presumed to owe these effects to their 
metabolic transformation to epoxides. Relative levels of 
enzymes involved in biosynthesis and further biotransfor- 
marion of such epoxides may accordingly be of critical 
importance. Levels of microsomal monooxygenases (res- 
ponsible for biosynthesis of epoxides) and epoxide hydra- 
rases (catalyzing their transformation to dihydrodiols) 
were therefore determined in rat organs with variable 
susceptibilities to carcinogenesis by polycyclic hydrocar- 
bons and at different stages of their development. The 
results support the assumption of a critical role of epoxide 
hydratase in inactivating metabolically produced ultimate 
carcinogens. 

Supported by SNSF, grant 3.877.72 and NIH, grant CA 12928 

Cel lu lar  D i s t r i b u t i o n  of S a r c o p l a s m i c  C a l c i u m -  
B i n d i n g  Prote ins  by  I m m u n o f l u o r e s c e n c e  

G. Benzonana, W. Wnuh, J. A. Cox and G. Gabbiani 
D@artements de Biochimie et de Pathologic de F Universitd, 
CH-1211 Gen~ve 4 

All the calcium present in crayfish myogen is bound to 
4 high affinity binding sites of a calcium-binding protein 
(CBP) of MW 44,000. CBP appears different from parval- 
bumin, its counterpart found in vertebrates. Antibodies 
against carp parvalbumin and crayfish CBP have been ob- 
tained and their specificity checked by immunodiffusion. 
The indirect immunofluorescence technique applied to 
cryostat sections of striated carp muscle shows parval- 
bumin diffusely in all the muscle cell cytoplasm; this 
wide distribution might be explained by the exceptionnally 
small size of parvalbumin (M~W 11,400). In contrast, 
crayfish CBP is present exclusively along the sarcolemma 
and, similarly to glycolytic enzymes, on the I band, 
suggesting a possible functional relationship with the 
latter enzymes. 

Supported by SNSF, grants 3.725.72 and 3.0330.73 
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A g g r e g a t i o n  of Pur i f i ed  Glycophor in ,  the  Major 
H u m a n  Red Cell  M e m b r a n e  Glycopro te in  

D. Berthoud and Cl. Bron 
Institut de Biochimie, Universitd de Lausanne, 
CH-iOI 1 Lausanne 

Gel electrophoresis of purified glycophorin in the 
presence of SDS shows at least three glycoproteins as 
revealed by Schiff reagent staining with apparent 
molecular weights of 96,000, 45,000 and 26,000 daltons. 
After elution and re-electrophoresis, each of the three 
proteins again yields three bands, which is suggestive of 
aggregation. The phenomenon is dependent on protein 
concentration; at low concentration, most of the protein 
migrates with the 46,000 daltons component, whereas at 
high concentration the mobility corresponds to 96,000 
daltons. When tested with specific antibodies to glyco- 
phorin, blood groups A or MN, all types of antigenic activ- 
ity Call be detected in each of the three bands. On the 
basis of this evidence it appears that  glycophorin has a 
strong tendancy to aggregate and thus can be found in 
monomeric and polymeric forms. Moreover, the specific 
anti-glycophorin and anti-blood group A sera react 
preferentially with the 46,000 daltons component while 
the anti-blood group MN serum shows a predilection for 
the large glycophorin aggregates. 

Supported by SNSF, ~ant 3.061.73 

A n t i b o d i e s  and G l u c o s y l t r a n s f e r a s e s  

J. f .  Burckhardt and B. Guggenheim 
A bteilung [i~r Orale Mikrobiologie und A llgemeine 
Immunologic, Zahniirztliches Institut der Universittit 
Zi&ich, C&r-8028 Zi~rich 

Cariogenic streptococci of tile species mutans synthesize 
water-insoluble predominantly ~ (1 -+ 3) linked glucans 
by means of glucosyltransferases (GTF). These enable the 
bacterial colonization of tooth surfaces. The enzyme-anti- 
body reaction of soluble and carrier-bound GTF (0.5 M 
eluate from hydroxylapatite), purified from the culture 
fluid of streptococcus mutans OMZ 176, was studied in 
serological and functional tests. Antisera reacted in two- 
dimensional immunoeteetrophoresis with slow moving 
components of high GTF activity and with fast-migrating 
constituents having little or no enzyme activity. The pas- 
sive hemagglutination test expressed mainly antibody 
titers to the latter components. Antibodies to GTF could 
therefore only be measured in a functional assay. They 
inhibited the soluble 0.5 M GTF to incorporate C ~r 
marked glucose from sucrose into the water-insoluble 
glucan. The degree of inhibition reached 75%. In con- 
trast, control sera enhanced the same reaction up to 
200%. Further studies with naturally cellbound GTF are 
necessary to predict an in-vivo efficacy of ant i -GTF anti- 
bodies. 

Pur i f i ca t ion  part ie l l e  d 'une  s u b s t a n c e  'ACTH l ike'  
ex tra i te  du p lacenta  h u m a i n  

N. Capolla et J . -P.  Felber 
Division de Biochimie Clirdque, Ddparlement de Mddecine, 
HSpital Cantonal, CH-1011 Lausanne 

Des techniques chromatographiques sur cellulose et 
S6phadex out 6t6 employ6es afin d'isoler cette substance. 
Les poudres de chaque 6tape de purification out 6t6 tes- 

t6es par essai biologique pour I 'ACTH in vivo selon 
Lipscomb et Nelson (Endocr. 71, 13, 1962). Les valeurs 
de la corticost6rone obtenues avant  toute purification 
donnent une moyenne de 0,04 ~xg / 100 mi de plasma par 
~g de prot6ines. Apr~s nos essais de purification, cette 
moyenne est de 1,6 >g / 100 ml de plasma par /zg de pro- 
t6ines. Les mfimes poudres out 6t6 test4es par essai radio- 
immunologique et ont donn6 des courbes de dilution pr6- 
sentant une r6action crois6e partielle avec la courbe 
standard d 'ACTH (ACTHi g0 l~umaine synth6tique 
CIBA). Apr&s 61ectrophor~se sur gel de polyacrylamide, 
l'essai radioimmunologique de chaque bande a montr6 
qu'une seule de celles-ci donne une r6action crois6e avec 
I 'ACTH hypophysaire. Ces r6sultats pr61iminaires sug- 
g&rent que la substance extraite du placenta a u n e  struc- 
ture mol6culaire semblable mais non identique g celle de 
I 'ACTH hypophysaire. 

C o m p a r i s o n  of P l a s m a  M e m b r a n e s  and E n d o-  
p l a s m t c  R e t i c u l u m  Frac t ions  Obta ined  f r o m  Whole  
Whi te  A d i p o s e  TissUe  and Iso lated  A d i p o c y t e s  

2VI. Chmelar and J . -P.  Giacobino 
D@artement de Biochimie mddicale, Ecole de Mddevine, 
CH-I217 Gen~ve d 

The effect of the mode of preparation of white adipose 
tissue plasma membranes (PM) and microsomes upon 
some of their characteristics has been studied. 1. PM and 
microsomal fractions prepared from whole adipose tissue 
were compared with those prepared from isolated fat 
ceils. The collagenase t reatment  was found to result in a 
decrease in specific activity of the PM enzymes Mg~+-Na +- 
K+-ATPase and 5'-nucleotidase. The marker enzymes of 
endoplasmic reticulum (ER) fragments prepared from 
isolated fat cells had higher specific activities than those 
of E R  fragments prepared from whole adipose tissue. 
This was due to the fact that  the purification of whole 
adipose tissue but not of isolated fat cell crude micro- 
somes by hypotonic t reatment  caused extensive solubili- 
zation of the El{ marker enzymes, NADH oxidase and 
NADPH cytochrome c reductase. 2) PM fractions pre- 
pared from mitochondrial pellet were shown to have 
higher specific activities of Mg=+-Na+-K+-ATPase than 
the PM originating in crude microsomes. The use of 
NADH oxidase and NADPH cytochrome c reductase as 
E R  marker enzymes is discussed. I t  is apparent that  in 
future adipose tissue membrane investigation, careful 
consideration should be given to the mode of preparation, 
the choice depending upon whether the study's purpose 
is to get membranes with high enzyme activities or with 
a high degree of purity. 

Supported by SNSF, grants 3.8970.72 and 3.140.73 

Speci f ic  Irrevers ib le  I n h i b i t i o n  of E n z y m e s  
C o n c o m i t a n t  to O x id a t ion  of  Carbanion ic  
E n z y m e -  Subs tra te  I n t e r m e d i a t e s  

Ph. Christen, Marianne Cogoli and 2gf.-J. Healy 
Biochemisches Institut der Universitiit, CH-8028 Zi~rich 

The oxidation of carbanionic ES intermediates by ex- 
trinsic oxidants (Biochemistry 12, 35, 1973) generates 
transiently reactive products capable of covalent modifi- 
cation of groups at the active site. Thus, Fru- l ,6-P 2 aldol- 
ase (ALD) from rabbit muscle is inactivated concomi- 
tant ly with the oxidation of its ES carbanion by 
Fe (CN)6~-. The inactivation is not due to the reaction 
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products hydroxypyruvaldehyde phosphate or Fe (CN)~ 4- 
and is not reversed by extensive dialysis. Analogous inac- 
t ivation is found with ES intermediates of ALD from 
yeast and of transaldolase and transketolase. The rate of 
inactivation obeys saturation kinetics with respect to 
substrate concentration and is independent of enzyme 
concentration suggesting that  the inactivating agent is 
not released from the enzyme. Thus, addition of Fru-l ,6- 
Pi to a mixture of ALD and transaldolase with Fe (CN), a- 
initiates the exclusive inactivation of ALD, while Fru-6-P 
induces lh e exclusive inactivation of transaldolase. Hence, 
the combination of normal substrate with an electron 
acceptor constitutes a highly specific binary system for 
active-site-directed chemical modification of these en- 
zymes. 

Supported by SNSF, grant 3.1570.73 

So lub i l i za t ion  and Charac ter i za t ion  of M o u s e  P-815 
M a s t o c y t o m a  M e m b r a n e  A n t i g e n s  

K. J. Clemetson, M. Bertschmann and E. F. Li~scher 
Theodor-Kocher-Institut, CH-3000 Bern 9 

The p-815 mastocytoma call induce transferable cel- 
lular  immunity in its syngeneic host (DBA/2 mouse) but 
so far humoral immunity has not been detected. By allo- 
geneic or xenogeneic immunization followed by absorp- 
tion of antisera in vivo in DBA/2, antisera have been 
obtained and shown to be specific for P-815, presumably 
directed against tumour specific/associated antigen(s) 
(TS antigens). Starting from a crude membrane prepara- 
tion of P-815 we have established optimal conditions for 
the solubilization of H-2 and TS antigens using sodium 
deoxycholate (DOC) or DOC followed by papain treat- 
ment. This gives rise to two antigen types, one intact 
(DOC) and the other with a lipophilic region missing, 
which is more amenable to biochemical study. Using 
affinity-chromatography on Lens culinaris lectin bound 
to Sepharose 4B we have shown that  whereas 90-95% of 
the H-2 antigens bind to the lectin and can be eluted 
subsequently, only 40-50% of the TS antigen binds. In a 
single step a very large degree of purification of both 
antigens is obtained." 

E x p e r i m e n t a l  Infect ion  of N e w - B o r n  Baby  Rats  
w i t h  E n t e r o p a t h o g e n i c  S t ra ins  of E s c h e r i c h i a  colt  

M. Darekar and D. Rivier 
Institut de Biochlmie, Universitd de Lausanne, 
CH-1077 Lausanne 

Simulation of human gastroenteritis in laboratory ani- 
mals under natural  conditions has been a very difficult 
problem. The present evidence that  a strain of IL. colt is 
enteropathogenic is only based on its isolation from an 
epidemic. The suitability of new-born rats as a laboratory 
model producing experimental gastroenteritis was tested 
by challenging them orally with two enteropathogenic 
strains of IL. colt isolated from an epidemic of gastro- 
enteritis in children. The pathogenic strain produced an 
acute and progressive disease, with a generalized infec- 
tion; whereas t h e  saprophyte isolated from a healthy 
animal was only confined to colon. There were no deaths 
in controls given nutrient-broth. The above modei also 
offers the possibility of testing colostrum from immunized 
animals and antibacterial drugs in vivo. 

Supported by Nestl6-Alimentana S.A. 

Inhib i t ion  of H o r s e  Liver  A l c o h o l d e h y d r o g e n a s e  
by 1 ,10 -Phenanthro l ine  and H e x a f l u o r o i s o p r o p a n o l  

A. Dubied und f . -P .  yon Wartburg 
Medizinisch-chemisches [nstitut der Universitiit, 
CH-3000 Bern 9 

The inhibition of horse liver aIcohol dehydrogenase 
(isoenzyme AA) by 1,10-phenanthroline (OP) and hexa- 
fluoroisopropanol (FIP) was studied. With OP as inhi- 
bitor non-competitive inhibitions are found with constant 
NAD and variable ethanol (EtOH) concentrations and 
vice versa. In both cases the secondary plots reveal an 
intercept linear, slope parabolic pattern. E tOH concen- 
trations leading to substrate inhibition abolish inhibition 
by OP. With F I P  as inhibitor nonlinear primary plots 
best described by 2/1-functions (WRArT~N and CLELAND, 
Biochemistry 4, 2442, 1965) are found. This partial inhibi- 
tion shows that  F I P  does not form dead-end complexes 
and would indicate the functioning of a slower alternative 
pathway by Iormation of nonabortive E-NAD-ILtOH-I 
complexes. Since F I P  precludes the binding of E tOH and 
only one OP is known to bind per subunit, quaternary 
complexes or E-OP~ complexes cannot be formed at the 
active site of a single subnnit. These results are consistent 
with a half-of-the-sites reactivity of the dimeric enzyme, 
one subunit binding NAD and EtOH, the other binding 
the inhibitor. 

Supported by SNSF, grant 3.8340.72 and USPHS, 
RO 1 AA00233-05 

N o r e p i n e p h r i n e - M e t a l  C o m p l e x a t i o n  and B ind ing  
to M e m b r a n e s  
J. Durand, J.-P. Giacobino, J. Deshusses and 
L. Girardler 
D@artement de Physiologic, Ecole de 2i~ddecine, 
CH-7217 Gen~ve d 

DL-Norepinephrine (NIL 5 X 10-TM) binding to brown 
adipose tissue (BAT) membranes was measured by Milli- 
pore filtration after 10 rain incubation in the indicated 
buffer. I t  was observed however that  even in the absence 
of biological material the concentration of NE as esti- 
mated by alumina assay decreased during the short incu- 
bation period in Krebs-Ringer bicarbonate buffer 
(KRBB).  Oxidation could be ruled out by polarographic 
measurements. Since it is known that  orthodiphenols 
complex readily with transition metals, NE-metal  com- 
plexation was considered. The K R B B  prepared from 
analytical grade chemicals contains contaminating metals 
in sufficient amounts to account for the disappearance 
of NE. In PO 4 buffer 5 • 10-2M an almost complete 
recovery of unmodified NE was observed. Addition of 
metals (Zn 2+, Cu ~+, Fe 3+, 10 .6 M) to this buffer increased 
the amount of NE-bound to BAT membranes showing 
that  NIL-metal complexes bind more efficiently than free 
NE. Addition of glycine 10 .3 M prevented the effect of 
added metaIs. Dopa, isoproterenol, ascorbie acid and 
dithiothreitol, which are competing with NIL for the me- 
tals, prevented the disappearance of NE in the incubation 
medium. Addition of the same substances inhibited the 
binding not only in K R B B  but also in PO4-glycine buffer 
where no complexation of NE with metals occurs. 

Supported by SNSF, grant 3.721.72 
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I so la t ion  and Pur i f i ca t ion  of  two  Ex tr a ce l l u l ar  
Endo-  and Exo-13 (1 ~ 3) G l u c a n a s e s  f r o m  the 
M y x o m y c e t e  P h y s a r u m  p o l y c e p h a l u m  

D. R. Farr, A. Schuler and Af. Horisberger 
SocidH d'Assistance Technique pour Produits Nestld S.A., 
CH-1814 La Tour-de-Peilz 

The plasmodia of the acellular slime mold Physarum 
polycephalum produce two extracellular glucanases, an 
endo-/~ (1 -+ 3) glucanase (MW 18,000) and an exo-fl (1-~ 3) 
glucanase (MW 14,000). The enzymes appear in the 
growth fluid after 6 days and reached a maximum after 
12 days. These enzymes have been isolated and purified 
from the growth fluid. The glucanases had a pH optimum 
of 5.0, and the temperature optima were 40 ~ for the endo- 
glucanase and 48 ~  the exo-glucanase. Yeast proto- 
plasts were prepared using a mixture of endo- and exo- 
glucanases. 

T he  Effect of D i p h o s p h o n a t e s  on L y s o s o m a l  
H y d r o l a s e s  in v i tro  

R. Felix, R. G. G. Russell and H. Fleisch 
Pathophysiologisches Institut der Universitdt, 
CH-3012 Bern 

Diphosphonates charaeterised by P-C-P bonds are 
known to inhibit bone resorption. This may be due to 
inhibition of dissolution of apatite crystals. However, 
since lysosomal hydrolases seem to be involved in bone 
resorption the possible direct effects of diphosphonates 
on these enzymes have been studied. Dichloromethylene 
diphosphonate (C12MDP) was found to inhibit, in de- 
creasing order, the following enzymes: acid phosphatase, 
acid pyrophosphatase, arylsulfatase A, deoxyribonuclease 
I I  and phosphoproteinphosphatase of rat liver lysosomes, 
but had no effect on fl-glucuronidase, esterase and cathe- 
psin D. This inhibition was competitive for acid phos- 
phatase and arylsulfatase A. In contrast ethane-l-hy- 
droxy-l , l -diphosphonate (EHDP) had little or no effect. 
Of several diphosphonates tested, only CI~MDP and undec- 
10-ene-l-hydroxy-l , l-diphosphonate (UHDP) inhibited 
acid phosphatase strongly. This correlates with the effect 
of these two compounds on bone resorption in vivo. Thus 
C12MDP and U H D P  may act in bone by inhibiting lyso- 
somal hydrolases, in addition to any effect on apatite 
dissolution. 

Ident i f i cat ion  of a N e w  O n c o - F o e t a l  A n t i g e n  
Extrac ted  f r o m  H u m a n  Colon C a r c i n o m a  

R. Fritschd et J.-P.  2VIach 
Imti tut  de bioehimie, Universitd de Lausanne, 
CH-IO11 Lausanne 

l~abbits were immunized with different fractions of 
saline extracts of human colon carcinomas obtained by 
gel filtration and ion-exchange chromatography. Three of 
the antisera, after absorption with normal plasma, red 
cells stroma and extracts of normal organs (intestin, liver, 
spleen, lung) gave a precipitin line of identity with ex- 
tracts of several types of carcinoma (colon, lung, breast) 
and with extracts of different organs (colon, liver, lung, 
kidney) of 3-4 months old human foetuses. By the cri- 
terion of double diffusion the antigen does not appear to 
be present in any of the extracts of the normal adult 
tissues tested (colon, lung, breast, liver, spleen, kidney). 
The antigen was purified on an immunoabsorbant pre- 
pared by coupling IgG from specific rabbit antisera to 

Sepharose 4B. The antigen was Muted from Sephadex 
G-200 between the IgG and albumin peak, suggesting a 
molecular weight of about 100,000 daltons alld had a 
//-mobility in standard immunoelectrophoresis. This anti- 
gen is immunologically distinct from previously identified 
human oncofoetM antigens: carcinoembryonic antigen, 
alpha-foetoprotein and ferritin. 

Supported by SNSF, grant 3.061.73 

T r a n s p o r t  S tud ie s  in Yeas t  P l a s m a  M e m b r a n e  
Ves ic l e s  

G.-F. Fuhrmann 
Pharmakologisches Institut der Universitdt, 
CH-3010 Bern 

Yeast plasma membrane vesicles can be isolated by 
mechanical disruption of the yeast cell wall (G. F. Fuhr- 
mann, E. Wehrli and C. Boehm, BBA, 363, 295, 1974). 
For the present transport study the previous method was 
modified in order to increase the yield of plasma mem- 
brane vesicles. The yeast ceils were disrupted by a Cell 
Homogeniser MSK and subjected to differential centrifu- 
gation. Plasma membrane vesicles were separated from 
mitochondria by aggregation of the mitochondria at pH 4. 
As judged by biochemical and electronmicroscopical cri- 
teria a pure plasma membrane vesicle fraction was ob- 
tained. When the K+ efflux from these vesicles was 
measured at zero K + outside and 0 ~ an initial rapid loss 
of IK+ was followed by a slow efflux component. The slow 
component probably represents K+ efflux from sealed 
vesicles. At pH 4, where the yield of tight vesicles was 
maximal, sealed vesicles accounted for about 1/3 of the 
total vesicle volume. Divalent cations like Mg ++, Ca++ or 
UOz ++ added to the outside had no effect on K+ perme- 
ability. As in intact yeast cells glucose permeability of tile 
vesicles was inhibited by UO~++-ions and countertrans- 
port of sugars could be demonstrated. 

Supported by SNSF, grants 3.770.72 and 3.3250.74 

Syncata ly t i c  S u l f h y d r y l  Group Modi f icat ion  in  
M i t o c h o n d r i a l  Asp ar ta te  A m i n o t r a n s f e r a s e  f r o m  
Chicken  and  P ig  Heart  

H. Gehring and Ph. Christen 
Biochemisches Institut der Universitdt, CH-8028 Ziirich 

One sulfhydryl group of the mitochondrial isoenzyme 
of aspartate aminotransferase from both clficken and pig 
heart exhibits syncatalytic reactivity changes similar to 
those found previously in the cytosolic isoenzyme from 
pig heart (J. Biol. Chem. 248, 1751, 1973). The reactivity 
of the only titratable thiol group toward 5,5'-dithiobis 
(2-nitrobenzoate) is at a minimum (k' = 20 M -1 rain -1) in 
the tree pyridoxal and pyridoxamine enzyme and in the 
adsorption complexes; it is increased markedly when 
covalent enzyme-substrate intermediates are formed 
(k' = 260 M -1 min-1). Under all conditions 1 equivalent of 
5-thio (2-nitrobenzoate) per subunit is incorporated. The 
enzymatic activity is not affected by the modification o f  
the sulfhydryl group. This finding affirms and generalizes 
the earlier conclusion (el. cit. above) that  the syncatalytic 
reactivity changes are not due to a direct participation of 
this group ill the active site but rather to conformational 
adaptations of the enzyme-coenzyme substrate compound 
occurring in the catalytic mechanism of aspartate amino- 
transferase. 

Supported by SNSF, grant 3.1570.73 
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M u t a g e n i c i t y  of Benzo (a )pyrene :  Metabo l i c  
Act iva t ion ,  Inac t iva t ion  and Reac t iva t ion  
H. R. Glatt and F. Oesch 
Abt. Biochemische Pharmakologie der Universitiit, 
D-6500 Maim, B RD 

Benzo(a)pyrene is metabolized to species which are 
active in mutagenesis and in malignant transformation of 
cells. Synthetic derivatives of benzo(a)pyrene, represent- 
ing known and potential metabolites, were therefore 
tested with Salmonella lyphimurium strains designed for 
detection of different types of mutagens. From the com- 
pounds tested only tile epoxide derivative, benzo(a)py- 
rene-4,5-oxide, was mutagenically active (as a frameshift 
mutagen) while the parent hydrocarbon as well as phe- 
nols, dihydrodiols and quinones were inactive. When the 
synthetic or enzymatically prepared mutagenically inac- 
tive metabolites (some of them derived from epoxides) 
were incubated with liver preparations and a NADPH 
generating system some of them were reactivated to 
mutagenic species. Metabolic activation of the parent 
hydrocarbon and of inactive metabolites was dramati- 
cally potentiated by epoxide hydratase inhibitors. I t  is 
concluded that  benzo(a)pyrene is activated to epoxide(s) 
which are transformed to inactive metabolites, some of 
which ca~ be reactivated by epoxidation at another site 
of the molecule. 

Supported by SNSF, grant 3.877.72 and NIH, grant CA 12928. 
The authors thank Prof. 13. Ames (Berkeley) for Salmonella mutants. 

P r e p a r a t i o n  and Charac ter i sa t ion  of Rabbi t  
A n t i s e r u m  Speci f ic  for H u m a n  T L y m p h o c y t e s  

Nicole Gross and C1. Bron 
Instilut de Biochimie, Universitd de Lausanne, 
CH-7071 Lausanne 

Rabbit  antiserum to a crude membrane extract of 
human thymocytes, after absorption with human erythro- 
cytes, plasma and L I K  B lymphoblasts, reacts with peri- 
pheral blood leukocytes (PBL), thymocytes and MOLT-4 
cells (a non B cell line) when tested by indirect immnno- 
fluorescence. Pretreatment  of PBL with this anti-T serum 
inhibitis the formation of spontaneous sheep red blood 
cell rosettes. An antiglycophorin serum, raised against 
the major red-cell membrane glycoprotein and reacting 
with PBL, induces no change in the percentage of rosette- 
forming cells. After anti-T serum and complement me- 
diated lysis of PBL, 80-100% of the residual ceils are 
membrane immunoglobulin positive as shown by direct 
immunofluorescence. A moderate increase in immuno- 
globulin-positive cells is caused by the same treatment  
with anti-glycophorin serum. These preliminary data 
suggest that  the reagent is specific for human T lympho- 
cytes and as such can be useful for the identification of T 
cells and isolation of specific antigens. 

Supported by SNSF, grant 3.061.73 

The  P r e s e n c e  of G l y c e r o k i n a s e  in A d i p o s e  T i s s u e  
and i ts  P o s s i b l e  Ro le  

S. Grote and P. Favarger 
D@arlement Biochimie mddicale, Ecole de Mddecine, 
CH-1211 Gendve d 

Epididymal fat pads of fasted or fed male rats were 
incubated in vivo according to the method of Stein and 
Stein in 5 ml of a Krebs-Ringer phosphate-albumine 

buffer containing either 10 gCi of 1-14C glycerol or U-14C 
glucose (50 b~moles). The incorporation of both 1-14C 
glycerol and U-I~C glucose into the glycerol and the fat ty 
acids of adipose tissue triglycerides in the same animal 
was compared. The rate of penetration of both precursors 
into the tissues was measured. A significant incorporation 
of 1-14C glycerol into triglyceride glycerol was observed 
but the value was only about 20% of that  obtained when 
the precursor was U-I~C glucose. Fasting inhibited the 
incorporation of U-~*C glucose into glyceridic glycerol but 
had no effect on that  of 1-14C glycerol. Fa t ty  acid syn- 
thesis was inhibited by both precursors. The fact that  the 
intracellular pool of free glycerol in adipose tissue of 
fasted rats is higher than that  in the controls should be 
considered in evaluating these results. 

Supported by SNSF, grant 3.8970.72 

Inf luence  of Metabo l i c  Inh ib i tor s  on the  Rate  of 
D T N B  Reac t ion  w i t h  Su l fhydry l  G r o u p s  of Rat  
Liver  M i t o c h o n d r i a  
R. Guidoux and N. Haugaard 
Institut de pharmacologle de l' Universitd, 
CH-IOII Lausanne 

During incubation at 25 ~ mitochondrial - S H  groups 
are continuously oxidized by tile disulfide dithionitro- 
benzoic acid (DTNB) added to the mitochondrial suspen- 
sion. Tile rate of the oxidation, measured as DTNB re- 
duction, is influenced by the metabolic state of the mito- 
chondria: it is inhibited by uncoupling agents as well as 
by antimycin A, with either glutamate or succinate. 
Rotenone does not depress the rate of the reaction. Tile 
inhibition seems to be linked to ATP-depletion by sub- 
stances that  activate mitochondrial ATPase reaction. Ill 
uncoupled mitochondria, ATP reactivates the rate of 
oxidation of mitochondrial - S H  groups, in a reaction that  
is coupled to reduction of both DTNB bound to mito- 
chondria as mixed disulfide and DTNB itself. Tile mito- 
chondrial generation of some of the - S H  groups that  react 
with disulfides seems to require energy, presumably for 
the energydependent transhydrogenation of pyridine 
nucleotides that  is prerequisite for reduction of mito- 
chondrial glutathione. 

Supported by the Swiss Academy of ~edical Sciences and the 
Janggen-P6hn Foundation 

I m m u n o c h e m i s t r y  by S c a n n i n g  E lec tron  
M i c r o s c o p y  
M. Horisberger, J. Rosset and H. Bauer 
Socidtd d'Assistance Technique pour Produits Neslld S.A., 
CH-18IY La Tour-de-Peilz 

A general and rapid method has been developed which 
permits the visualization of cell surface receptor sites in 
the SEM. Colloidal gold of suitable diameter was prepared 
according to G. Frens (Nature 2d1, 20, 1973). The gold 
granules were then coated with antibodies or Concana- 
valin A and stabilized against flocculation with polyethy- 
lene glycol. Colloidal gold (average diameter 500 A) 
coated with specific anti-merman antibody or with a 
complete antiserum was successfully used for marking 
Candida utilis cells. The localization of mannan at the 
surface of yeast cells of different species was also visual- 
ized using colloidal gold coated with Concanavalin A. As 
gold granules of different sizes can be prepared, the tech- 
nique is applicable for double labelling. 
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Effect of P r o s t a g l a n d i n  E 1 (PGE 1) on 
G l u c o n e o g e n e s i s  and Ester i f i ca t ion  in  Per fused  
Liver  of Fas ted  Rats  

Elisabeth Imesch and Simonne Rous 
D@artement de Biochimie mddicale, Ecole de 2Y[ddecine, 
CH-7277 Gen~ve 4 

Using perfused livers of rats fasted for 48 hours, glucose 
productio n and incorporation of 2-14C pyruvate  (tracer 
dose) into periusate glucose were studied. Both were 
found to be inhibited by PGE1 (infused at a concentration 
of 0.5 [zg/min) by about 60%. The incorporation of 1-1aC 
glycerol into perfusate glucose and into glycerol-glyceride 
part  of liver glycerides were also studied, using the same 
test conditions. The former incorporation was signifi- 
cantly inhibited (56%) and the latter strongly stimulated 
(360%) by PGE1 but the weight of the liver glycerides 
was unmodified. PGE~ had no effect on glucose produc- 
tion in a perfusate overloaded with sodium pyruvate, nor 
on pyruvate  carboxylase and phosphoenolpyruvate car- 
boxykinase activity. This was in contrast with the results 
obtained in perfusions with a tracer dose of 2-~C pyru- 
vate. The results showed that  PGE~, at the concentration 
used, stimulated the incorporation of 1-~C glycerol into 
glycerol-glyceride part  of liver glycerides, and, when there 
was no overload of pyruvate  present in t h e  perfusion 
medium, inhibited gluconeogenesis at some point. 

Supported by SNSF, grant 3.140.73 

Kinet ics  of Ox ida t i o n  of D e o x y h e m o g l o b i n  A 
E. E. Di Iorio and K. H. Winterhalter 
Friedrich-Miescher-Institut, CH-4002 Basel 

Autoxidation of oxyhemoglobin A has demonstrated 
the nonequivalence of ~ and fl chains. With the present 
work we show" that  also in the deoxy-conformation the 
two chains behave differently. We therefore have studied 
the oxidation kinetics of deoxyhemoglobin by ferricyanide 
at pH 6 to 9 at different protein concentrations. At pH 9 
and very low hemoglobin concentration (1.7 • 10 .5 M) 
the reaction of oxidation is autocatalytic. By increasing 
the protein concentration to 10 -4 M the progress curve 
becomes biphasic and the addition of 2, 3-DPG causes the 
loss of biphasicity leaving a slight heterogeneity. If the 
protein concentration is increased to 2.5 • 10 -3 M in the 
absence of 2, 3-DPG, the curve is slightly heterogeneous 
and almost identical to the one obtained in the presence 
of 2, 3-DPG at 10 .4 M Hb concentration. We conclude 
that  upon appearance of methemoglobin dimers are 
formed differing from the tetramers in their kinetic 
behaviour towards the oxidant. Their proportion is big 
enough to be detected only at low protein concentration 
and/or absence of 2, 3-DPG. At high concentration their 
contribution is too small and only the difference between 
the chains is visible, producing a heterogeneous progress 
curve. Rapid chain separation after partial oxidation 
under identicai conditions confirmed this concept. 

Carbohydrate  A n a l y s e s  of H u m a n  I g A M y e l o m a  
Prote ins  Prec ip i ta t i ng  w i t h  P h a s e o l u s  v u l g a r i s  
(PHA)  Lect in  
H. Jaquet, W. Wo]narowski, G. A. Spengler andG. I. Pardoe 
Institul de Biochimie de l' Universitd, CH-7017 Lausanne; 
Institut /i~r klin. Eiweiss[orschung, Tiefenauspital, 
CH-3000 Bern; WHO. IRTC,  CH-1077 Lausanne 

Lectins binding specific glycosyl groups can precipitate 
glycoproteins and indicate the presence of individual 
sugars in oligosaccharide components. The precipitation 

of carbohydrate-rich proteins was investigated in a series 
of human IgA myeloma sera using Phaseolus vulgaris 
(PHA) lectin. This lectin binds fl-D-galactosyl groups in 
an oligosaccharide whose other components include 
N-acetyl-D-glucosamine and D-mannose. All myeloma 
proteins of the IgA2 subclass were precipitated by the 
lectin, whereas the majority of the IgA1 did not react. 
Among a few selected precipitating IgA1 proteins, only 
the polymeric, not the monomeric proteins precipitated. 
The presence of N-acetyl-D-galactosamine ill the IgA1 
proteins (absent from IgA2) suggested a second type of 
oligosaccharide. Fucose was present only in the IgA2 
(precipitating) proteins; more neuraminyl residues were 
found in the fucose-free nonprecipitating IgA1 proteins. 
LectillS specific for individual sugars are potentially 
useful for clinical diagnostic screening. 

Supported by SNSF, grant 3.061.73 and 3.1130.73 

Kinet ics  of the  A p p e a r a n c e  of E s t r o g e n  Receptors  
in  Chicken  Liver  

U. Joss 
Friedrich-Miescher-Institut, CH-4002 Basel 

Estradiol causes the appearance of estradiol receptors 
in the liver nucleus of immature chicken. Previous investi- 
gations in this system have involved subcutanous injection 
of high, unphysiological hormone doses not suitable for 
kinetic studies in the whole animal. We have established 
a methodology for i.v. administration of defined hormone 
pulses at concentrations close to the physiological range. 
This leads to the appearance of receptor within one mi- 
nute and at levels comparable to those previously found. 
The characteristics of the receptor obtained with the two 
nlethods do not differ significantly. Cycloheximide inhi- 
bits more than 95 % of the aminoacid incorporation in the 
liver within less than 10 min after injection. The appear- 
ance of receptor, however, is only slightly inhibited 10 
min after cycloheximide injection; only at longer times 
of exposure to cycloheximide, the appearance of receptor 
is reduced. 

I n s u l i n  R e m o v a l  by  Perfused  Livers  of Lean 
and ob/ob Mice  

C. Karahash and B. Jeanrenaud 
Laboratoires de Recherches Mddicales, CH-7271 Gen~ve 4 

Removal of insulin after a single passage through per- 
fused livers of normal and obese-hyperglycemic (ob/ob) 
mice has been studied. Removal  was measured at the 
steady state by the difference in immunoreactive insulin 
present in the perfusate entering and leaving the liver. 
In livers of both normal and ob/ob mice insulin removal 
decreased with rising concentrations of added hormone. 
At all concentrations tested, however, insulin removal 
was lesser ill livers of ob/ob than in those of normal mice. 
When hyperinsulinemia of ob/ob mice was decreased by 
streptozotocin treatment and by fasting, or was neutral- 
ized by anti-insulin serum injection, removal of insulin in 
subsequently perfused livers was restored towards nor- 
mal values. It is concluded that there is a defect in the 
hepatic insulin removal process of ob/ob mice that appears 
to be related to hyperinsulinemia as it is reversed by de- 
creasing circulating insulin levels. This defect may con- 
tribute to the prevailing hyperinsulinemia of the ob/ob 
mice. 

Supported by SNSF 
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Aff in i ty  Labe l ing  of the  P r i m a r y  B i l i r u b i n - B i n d i n g  
Site  of H u m a n  S e r u m  A l b u m i n  

C. C. Kuemle, N. Gitzelmann-Cumarasamy and 
.K. J. Wilson 
f nstitut /i~r Pharmakologie und Biochemie, 
Veterintirmedizinische Fakultiit der Universitiit Zi~fich, 
CH-8057 Zi&ich 

An aff ini ty  label for the  high-aff ini ty  bi l i rubin-binding 
site of h u m a n  serum a lbumin  was prepared by react ing 
bil irubin wi th  Woodward ' s  reagent  K. This conver ted  
bo th  carboxyl  groups of bi l i rubin into react ive  enol 
esters. Coupling of this bi l i rubin der iva t ive  to a lbumin 
was achieved under  ni t rogen at  22 ~ and p H  9.4 using 
imidazole as a catalyst .  A yellow monomer  of a lbumin 
was isolated by ch romatography  on Sephadex G-200. 
Dialysis in 8 M urea and 200 m M  mercap toe thanol  at  
p H  9.1 demons t ra ted  t h a t  the  yel low p igment  was cova- 
lent ly  a t tached  to the  protein.  The specificity of the  
labeling react ion was strongly suggested by  measure- 
ments  of circular dichroism, fluorescence spectroscopy 
and compet i t ive  inhibi t ion using regular bi l i rubin as well 
as by  exper iments  showing tha t  seven randomly  chosen 
non-a lbumin  proteins  failed to give labeled monomer ic  
products  under  ident ical  react ion conditions.  Pre l iminary  
evidence f rom degradat ive  studies indicates t ha t  the  
high-aff ini ty  bi l irubin binding site occupies a posit ion in 
the  carboxyl  te rmina l  two thirds of the  a lbumin  chain. 

Varia t ions  of M o n o a m i n e  Levels  in  18 Rat  Bra in  
R e g i o n s  in Re la t ion  to the  Oes trus  Cycle  

W. Ki~ng, E. Chappuis-Arndt and A. Wirz-Justice 
Psychiatrische Universitiilsklinik, CH-d025 Basel 

F r o m  pharmacological  invest igat ions  there  is evidence 
tha t  monoamines  (MA) p lay  an impor t an t  role ill the  
control  mechanisms for gonadotrophic  hormone release. 
We determined biochemical ly  the  concentra t ions  of sero- 
tonin  (5 HT),  noradrenal ine  (NA) and dopamine  (DA) in 
18 bra in  regions at  10 a.m. and 3 p.m. of prooestrus  (i.e. 
before and during the  crit ical  period) and of oestrus, and 
at  10 a.m. of metoestrus.  The 5 t I T  concent ra t ion  showed 
marked  var ia t ions  in several  midbra in  and diencephalic 
MA-containing cell groups, in the  medio-basal  hypot tmla-  
mic regions, in the lateral  preopt ic  area, in the  sep tum 
and in the  central  area of the amygdala .  In  these regions, 
bu t  not  in cortex, h ippocampus  or in the  nigro-str ia tal  
system, 5 H T  falls in prooestrus from high values at  
10 a.m. to low values at  3 p.m. The opposite  occurs in 
oestrus (indicating tha t  this is not  a circadian variat ion).  
NA and DA showed only slight changes p redominan t ly  
in hypo tha lamic  regions, NA tending to higher values at  
3 p.m. than  at  10 a.m. in bo th  prooestrus  and oestrus. 
The results are in terpre ted  as demons t ra t ing  remova l  of 
5 H T  inhibi t ion during the  crit ical  period faci l i tat ing 
ovulat ion.  

Propert i e s  and Part ia l  A m i n o  Ac id  Sequence  of a 
H e i n e  Prote in  f r o m  the  Liver  Paras i te  D i c r o c o e l i u m  
d e n d r i t i c u m  

P. A. Kunz, ~P. E. Tuchschmid and K. J. Wilson 
Biochemisches Institut und Kinderspital der Unwersitiit, 
CH-8032 Zi~rich 

A heine-containing prote in  was isolated f rom Dicro- 
coelium dendriticum and was found to be a single pept ide  
chain of a molecular  weight  of approx imate ly  15,500 con- 

ta ining fer roprotoporphyr ine  I X  which is not  covalent ly  
bound. The monomeric  heme protein reacts, as do o ther  
monomeric  myoglobins  and hemoglobins,  to changes of 
l igands and to redox reactions. I t  has a ve ry  high aff ini ty  
for oxygen.  Isoelectric focusing separates  two forms, 
having  isoelectric points  of 4.50 and 4.53, which do not  
differ in their  amino-acid composit ion.  The  present ly  
avai lable par t ia l  amino-acid sequence of this protein sug- 
gests only l imited homology wi th  the  sequences of other  
so-called pr imi t ive  hemoglobins  and myoglobins.  In  com- 
mon wi th  all o ther  hemoglobins  and myoglobins  the  ' i l l-  
v a r i a n t '  residues Phe  (CD1) and His (F8) (proximal  His) 
are present.  The  distal  His (E 7) of the hemebinding  region 
is absent  as well as Tyr  (H22) in the  COOH-terminaI  
region which is found ill ve r t eb ra te  hemo-  and myoglobins  
only. 

Inf luence  of L igan d s  on the  O x id a t ion  of 
H e m o g l o b i n  

A. Mansouri 
Friedrich-Miescher-Instilul, CH-4002 Basel 

Autoxida t ion  of o x y - H b  A at  p H  7.2 followed by  rapid 
chain separat ion revealed tha t  the  ox ida t ion  ra te  of 
chains is about  10 t imes  higher  t han  the  one of/3 chains. 
This difference disappears a t  p H  9. I t  is present  ill case 
of isolated chains, bu t  less pronounced.  Analogous results 
are obtained by chemical  oxida t ion  (KaLFe (CN)6]). Low- 
ering the  (O2) pressure increased the  rate  of autoxidat ion,  
more so for /~ t l lan c~ chains. 2, 3-DPG increases ti le ra te  
of au tox ida t ion  for both  chains, more for ~ than  ft. The 
s i tuat ion is different  when deoxy-Hb  is oxidized by 
KaIFe(CN)6 ~ under  equi l ibr ium condition.  I n  this case 
the  fi chains are oxidized sl ightly faster t han  tt~e e chains, 
regardless of pH,  ionic s t rength  or the  presence of organic 
phosphates.  This  difference is not  due to charge redistri-  
but ion  as is shown by t imed  mixing exper iments .  I t  is 
concluded tha t  in the  presence of oxygen  the factors in- 
f luencing the  oxidat ion  ra te  are main ly  the  chain struc- 
ture  and the  aff ini ty  for the  ligand, whereas in the  absence 
of l igand the  massive conformat ional  change plays the  
most impor t an t  role. 

D i s s i m i l a r  Effects of B i o t i n - D e f i c i e n c y  on P y r u v a t e  
Carb oxy lase  and Ace ty l  CoA C a r b o x y l a s e  

Maria-Luisa Mayobre, P. Favarger and Simonne Rous 
D@artement de Biochimie mddicale, Ecole de Mddecine, 
CH-1211 Gen&e *1 

Biot in-def ic ient  and control  mice were injected intra-  
venously  wi th  3-1~C p y r u v a t e  and killed 5 rain later. The 
rad ioac t iv i ty  of carcass and adipose t issue f a t ty  acids as 
well as t ha t  of glucose per  ml  of blood were mesaured.  
The to ta l  r ad ioac t iv i ty  of carcass f a t ty  acids was found 
to  be 822,000 dpm for control  mice and 275,000 d p m  for 
biot in-deficient  mice. The glucose rad ioac t iv i ty  was 
twice as high in the  control  mice as in the  biot in-deficient  
mice. Measurements  were also made  of py ruva t e  carboxyl-  
ase (PCX) and acetyl  CoA carboxylase (ACX) ac t iv i ty  
wi th  the  following results:  P C X  ac t iv i ty  in biotin-defi-  
cient mice decreased from 37.7 m ~ M  to 11 r o a m  of 
14COaH- fixed min  -1 mg -1 of protein.  A C X  ac t iv i ty  mea- 
sured in presence of c i t ra te  was not  affected by  biot in-  
deficiency: 2 lnlzM of I~COaH- fixed rain -1 mg q of pro- 
te in compared  wi th  1.8 m ~ M  for controls. I n  the  absence 
of citrate,  the  ACX ac t iv i ty  was lower in biot in-deficient  
mice than  in controls : 0.53 mtLM compared  wi th  1.1 r o a m  
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of 14CO~H- fixed rain 1 mg 1 of protein. Biotin-deficiency 
was found to have a more pronounced inhibitory effect 
on fat ty acid synthesis in adipose tissue than in the liver, 
and to inhibit PCX activity in the liver more than that  
of ACX. Citrate seemed capable of replacing biotin as a 
carrier of CO s to acetyl CoA. 

Supperted by SNSF, grant 3.8970.72 

R e c e p t o r - B i n d i n g  S tud ie s  w i t h  I n s u l i n  and 
N s i l a - S  U s i n g  the  Perfused  Rat  Heart  

C. Meuli and E. R. Froesch 
Meal. Klinik, StoMwechsellabor Kantonsspital, 
CH-8006 Zr 

NSILA-S (nonsuppressible insulin-like activity) is a 
polypeptide extracted from human serum. I t  shares many 
metabolic effects with insulin but  it has a different struc- 
ture. Its act ivi ty is determined with the net gas exchange 
of the rat epididymal fat pad in comparison with insulin. 
(MW 7,500, purest preparation 375 mU/mg). On tile 
isolated perfused rat heart insulin and NSILA-S are 
equally active on a molar basis with regard to glucose 
uptake. The dose-response curves of both peptides with 
respects to glucose uptake and lactate production are 
very similar. Both, insulin and NSILA-S accelerate the 
transport of 3-O-methyl glucose through the plasma 
membrane which can be considered as tile classical and 
most important effect of insulin on its target tissues. 
Binding studies with 1-125 labeled insulin and NSILA-S 
are indicative for two different binding sites for the two 
substances. For the insulin-binding site high affinity, 
specificity and saturability have been found. The satura- 
bility lies in the same range as the maximal stimulation 
of glucose uptake. Whereas NSILA-S shows some affinity 
for the insulin receptor, the reverse was not observed. I t  
can be concluded that  although insulin and NSILA-S 
show the same metabolic effects on the rat heart the two 
substances bind to different receptors. 

Stud ies  on the  Di f ferent ia t ion  of Red and Whi te  
Ske l e ta l  M u s c l e  in  the  D e v e l o p i n g  Rabbi t  

G. MiHler, ~VI. Ermini and E. Jenny 
f nstitut /i~r Pharmakologie und Biochemie 
der vet. reed. Fakultiit, CH-8057 Zi~rich 

Biochemical studies revealed that  5 days before birth 
both myosin and myofibrillar ATPase specific activities 
are similarly low in red (M. soleus) and white (M. gastro- 
cnemius) muscle. At birth white muscle exhibits a 50%, 
and 5-6 days la,ter a more than 100% higher myosin 
ATPase act ivi ty than red muscle. Differentiation of the 
myofibrillar ATPase is retarded with respect to myosin, 
showing a clear distinction between red and white muscle 
7-10 days, and full activity in both muscles 20-25 days 
after birth only. Histochemically both muscle types can 
be distinguished not earlier than 7 days after birth, using 
the reaction for succinate dehydrogenase, and 12-15 days 
after birth with the reaction for ATPase. 

Molecu lar  P a r a m e t e r s  of H u m a n  Erythrocy te  
A c e t y l c h o l i n e s t e r a s e  

P. Oft and U. Brodbeck 
Medizinisch-chemisches Institut der Universitiit, 
CH-3000 Bern 9 

Human erythrocyte acetylcholinesterase was solubil- 
ized by Triton X-100 and purified by affinity chromato- 
graphy to a minimal specific act ivi ty  of 3,800 IU/mg of 

protein. Polyacrylamide gradient gel electrophoresis of 
the detergent depleted enzyme showed seven correspond- 
ing bands of protein and enzyme activity. Carbohydrate 
stain showed six bands. SDS polyacrylamide gel electro- 
phoresis gave one subunit only with corresponding stains 
for protein and carbohydrate. Gel filtration through 
Sepharose 4B could not be performed as the enzyme was 
adsorbed nearly quant i ta t ively onto the column. How- 
ever, when the column was preequilibrated with a-methyl- 
D-mannoside the enzyme eluted as broad peak in yields 
greater than 85%. Sucrose density gradient centrifuga- 
tion carried out in presence of mannoside revealed six 
peaks of enzyme act ivi ty with s values of 7.3; 10.9; 12.9; 
14.8; 16.8 and 18.1. Gel filtration of these individual 
enzyme forms gave stokes radii of 6.8, 10.1, 10.4, 10.7, 
11.1 and 12.9 nm respectively. These data suggest, that  
the human enzyme exists in an even more complex state 
of aggregation than the eel enzyme. 

I m m u n o c h e m i s t r y  of L e i s h m a n i a  enr ie t t i i  
Surface  A n t i g e n  

G. I. Pardoe, R. Hahn, H. Jaquet and W. Wo]narowski 
WHO Immunology Research and Training Centre and 
Instilut de Biochemie de l'Universitd, CH-1017 Lausanne 

L. enriettii, a natural protozoal parasite of guinea-pigs 
is agglutinated by immune guinea-pig serum and can be 
cultured in vitro. I t  is Z-N-negative, Gram-negative, 
Giemsa-positive. After saline washing, it is Gram-positive, 
Giemsa- and Z-N-negative. Proteases disrupt the surface 
structure. I t  contains D-galactose , D-mannose, D-glucose, 
ribose, deoxy-ribose, N-acetyl-D-glucosamine and an 
unknown amino sugar. Storage carbohydrate, fucose, 
sialic acids, N-acetyl-D-galactosamine are absent. I t  is 
agglutinated by Con-A and mannose is the main sugar. 
An antigen, isolated by hypotonic saline extraction and 
differential centrifugation, migrated as a single PAS- 
positive band in PAGE/SDS and contained D-mannose, 
D-galactose, D-glucose and N-acetyl-D-glucosamine. I t  in- 
hibited agglutination of both parasites and VCN-human 
Gr. O Rh+ (T-positive) red cells by immune sera, indicat- 
ing fl-D-galactosyl immunodominance. An enhanced anti- 
T serum titre may be diagnostically significant ill cor- 
responding human infections. 

C h a n g e s  in  Cycl ic  A M P - D e p e n d e n t  Beef  Bra in  
Prote in  Kinase  w i t h  A g e  

If. Reichlmeier and P. fwango~/ 
Sandoz Ltd., CH-4002 Basel 

Basal and cAMP-stimulated (cAMP = 5 • 10 -6 M) 
brain protein kinase (PK) activities were investigated 
according to Kuo and Greengard (J. Biol. Chem. 245, 
4067, 1970) in homogenate, synaptosomes and nuclei of 
30 beef of three age groups (group A: 0.3 years; B: 1-1.5 
years; C: 8 • 1 years). Subcellular fractions were pre- 
pared by sucrose density gradient centrifugation. The 
results demonstrate an age-dependent decrease of the 
cAMP-stimulated PK values in comparison to basal 
activities which were set 100 %, as there was no significant 
change with age. The cAMP-stimulated PK decline was 
found in all fractions studied. In synaptosomes a signifi- 
cant decrease (group A to C: p(0.01) of the PK activity 
was observed as follows: group A to B: --12%, group A 
to C: --19%. Similar values were demonstrated in the 
IlUClei fraction: A to B: --13%, A to C: --17%. In the 
homogenate a less pronounced effect was found (A to B: 
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- -3 .5%,  A to C: - -10.5%).  Our results suppor t  exis t ing 
hypotheses  (Comfort, A. Mech. Age Dev. 3, 1-31, 1974) 
pos tu la t ing  an increasing error ra te  for pro te in  and en- 
zyme synthesis wi th  age. 

Effects and B i n d i n g  of I n s u l i n - D e x t r a n - L e u c i n e  
C o m p l e x  on Fat Cel ls  

Y. Sakamoto and Y. Akanuma 
Third Department o/ Medicine, Tokyo, and Laboratoires 
de Recherches mddicales, CH-12J 1 Gen~ve 4 

The metabol ic  effect and the  binding of insulin-dex- 
t ran-leucine complex  have  been s tudied in ra t  isolated 
fat  cells. The advan tages  of the  use of such complex is 
t h a t  i t  does no t  pene t ra te  the  cell membrane  and can be 
labelled wi th  14C-leucine. Dex t r an  (T70) was ac t iva ted  
wi th  cyanogen-bromide  at  p H  8.5-10.5 and was complexed 
to pork  insulin and 14C-leucine. The complex was purif ied 
by gel f i l t ra t ion on Sephadex G-75 column. I t  was found 
tha t  5-8 ~g of insulin were bound to 1 mg  of dextran.  The 
labelled insulin complex  had defini te  biological ac t iv i ty  
when measur ing the  oxida t ion  of ~*C-gluccse to t~CO 2. 
The biological ac t iv i ty  was, on a molar  basis oi insulin 
present  in the  complex,  about  50% t h a t  of na t ive  insulin. 
Fur thermore ,  t he  labelled insulin complex  was found to 
bind to isolated fat  cells in a way  tha t  was similar  to t h a t  
of labelled insulin. The labelled complex  bound to found 
cells could be complete ly  displaced by  addi t ion of an 
excess of unlabel led na t ive  insulin. The labelled insulin 
complex  thus  represent  a in teres t ing tool for the  s tudy  of 
insu l in-membrane  interact ion,  and for its relat ionship 
wi th  the  biological effects of the  hormone.  

Supported by SNSF. 

and a greater  avai labi l i ty  for ox ida t ion  of f a t ty  acid pro- 
ceeding f rom glyceride stored, are" the  most  impor t an t  
factors in the  control  of glucose ut i l izat ion by  muscle in 
v i t ro  and perhaps in v ivo  in cer ta in  cases of obesi ty and 
diabetes.  

Supported by SNSF, grant No. 3.111.73 

On the  Mode  of Ac t ion  of E t h y l e n e t h i o u r e a  

J. P. Seiler 
Swiss Federal Research Station, CH-8820 Wtidenswil 

Ethy lene th iourea  (ETU) is a decomposi t ion p roduc t  
and a metabol i te  of the fungicidal  e thylene-bis-di thiocar-  
bamates .  I t  has been described as a carcinogenic, te ra to-  
genic and mutagen ic  agent.  In  the  Salmonella typhimu- 
rium mutagen ic i ty  tes t  sys tem the  compound  acts as a 
mu tagen  by  causing base substi t ions.  Due  to the  chemical  
and biological s tabi l i ty  of E T U  the  direct  a lkyla t ion of 
D N A  bases as the  mutagenic  even t  can be excluded.  Only 
an inhibi tory or an t imetabo l i t e  act ion on D N A  biosyn- 
thesis can therefore expla in  the observed mutagen ic i ty  of 
E T U .  Pre l iminary  exper iments  wi th  Escherichia coli de- 
mons t ra ted  t h a t  E T U  induces a condi t ion of unbalanced 
growth, analogous to the  act ion of hydroxyurea .  This  
mode of act ion would expla in  the  induct ion  of the  re- 
por ted  p r imary  lesions in the  rat ,  where low concentra-  
t ions of E T U  cause thyro id  hyperplasia .  Incorpora t ion  
studies wi th  var ious  precursors of DNA,  R N A  and protein 
as well as kinet ic  studies demons t ra ted  then  tha t  E T U  
inhibi ts  preferent ia l ly  D N A  synthesis  at  concentra t ions  
which leave R N A  and prote in  synthesis  v i r tua l ly  unaf-  
fected. 

Supported by SNSF, grant 3.7040.72 

I m p o r t a n c e  of I n t r a m u s c u l a r  Lipid Concentrat ion  
in  Control  of Glucose  Ox idat ion  by  Rat  D i a p h r a g m  
in v i tro  

Ch. Schindler and J.-P. Felber 
D$vision de Biochimie Clinique, D@artement de ]Vlddecine, 
H@ital Cantonal, CH-1071 Lausanne 

Immed ia t e ly  after  weaning, groups of male  ~r rats  
were fed ad l ib i tum during 4 weeks a high-fat  carbo- 
hydra te-poor  diet, or a control  carbohydra te- r ich  diet. 
The glyceride conten t  of d iaphragm of fat-fed rats  was 
2-3 fold increased compared  to control  tissues. The  oxida-  
t ion in v i t ro  of labelled glucose was reduced by  the  fat  
diet  to 50% of the  control  value.  An incubat ion wi th  
4 m M  2-bromostearate,  an inhibi tor  of f a t ty  acid oxida-  
tion, leads up to a complete  res torat ion of glucose oxida-  
t ion in d iaphragm of fat-fed rats.  In  an other  exper iment ,  
we proceeded to a change of diet. Two groups of rats  were 
fed ei ther  the  high-fat  diet  or the  h igh-carbohydra te  diet  
dur ing 28 days and were used as controls.  A th i rd  and a 
four th  group received the  carbohydra te  diet  during re- 
spect ive ly  26 a n d  22 days and then  the  fat  diet  dur ing 
respect ive ly  2 and 6 days. All the  rats  were killed at  the  
same t ime,  and blood and d iaphragm removed.  After  2 
days on high-fat  diet, p lasma F F A  level and muscular  
glyceride concent ra t ion  were a l ready similar  to those 
found in control  fat-fed rats. Moreover  2 days on high-fat  
diet  leads up to an impa i rement  of in v i t ro  glucose oxida-  
t ion similar  to t h a t  found in fat-fed controls. In  conclu- 
sion, we propose t h a t  the  increase of muscular  glyceride 
concent ra t ion  (following the  e levat ion  of p lasma FFA)  

E n e r g y  D i s s i p a t i o n  by  Proton  R e c y c l i n g  and the  
Eff ic iency of Ox idat ive  P h o s p h o r y l a t i o n  in  Rat  
Liver  Mi tochondr ia  

J. w .  Stucki 
Pharmakologisches Institut tier Universitdt, 
CH-3070 Bern 

R a t  l iver  mi tochondr ia  were incubated  in the  presence 
of pyruvate-2-1~C, HCO~, A T P  and P~. Different  phos- 
pha te  potent ia ls  in the  med ium were main ta ined  at  a 
s teady s ta te  by  addi t ion  of creat inekinase plus creat ine 
as a phosphoroyl  acceptor.  Metabolic  fluxes th rough  in- 
d ividual  reactions of mi tochondr ia l  p y r u v a t e  metabol i sm 
were calculated f rom the  specific radioact iv i t ies  of the  
formed products .  The  energy balance revealed t h a t  by 
adding increasing concentra t ions  of creat ine up to  20 m M  
the  a m o u n t  of A T P  uti l ized for p y r u v a t e  carboxyla t ion  
plus creat ine phosphory la t ion  rose bu t  showed a local 
m in imum at  13 m M  creatine.  W h e n  A T P  ut i l izat ion was 
max ima l  the  overal l  P /O rat io  was also maximal ,  whereas 
the  energy dissipation was minimal .  A posi t ive correlat ion 
was observed between the  a m o u n t  of energy dissipated 
and the  magni tude  of the  p H  gradient  across the  inner 
membrane .  F r o m  these results  i t  is concluded t h a t  the  
recycl ing of protons  across the  inner  membrane  is an 
impor t an t  energy dissipat ing process in mi tochondr ia .  
Moreover,  the  efficiency of ox ida t ive  phosphory la t ion  
appears  to be max ima l  when this  dissipat ive process is 
minimM. 

Supported by SNSF, grant 3.051.73 
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Li~and B i n d i n ~  to A s p a r t a t e  T r a n s c a r b a m y l a s e  
and the  Effect  of the  D o n n a n  E q u i l i b r i u m  

1~. Surer and J. P. Rosenbusch 
Biozentrurn der Universitiit, CH-d056 Basel 

Ligand binding to ca ta ly t ic  and regula tory  sites in the  
hexamer ic  enzyme  aspar ta te  t r anscarbamylase  f rom 
E. coli is character ized by posi t ive  and nega t ive  inter-  
actions. Previous  studies indicated par t ia l  sa tura t ion  
wi th  the  subs t ra te  ca rbamyl  phospha te  in the  absence of 
succinate,  all unreac t ive  aspar ta te  analogue, In  its pre- 
sence, all 6 sites are available.  Binding of succinate,  in 
turn,  exhibi ts  pos i t ive  coopera t iv i ty  in the  presence of 
ca rbamyl  phosphate ,  bu t  only  4 sites were detected.  A 
binding s tudy  in 40 m M  imidazole-aceta te  (pH = 7.0) 
at 22 ~ using a fi l ter assay, has now yielded the  following 
results. (1) The  associat ion of ca rbamyl  phospha te  wi th  
6 sites of the  enzyme in the  presence of succinate  Shows 
posi t ive  coopera t iv i ty  (Hill coefficient 1.7). (2) Succinate  
also exhibi ts  par t ia l  sa tura t ion  of the  enzyme (2-3 sites) 
when ca rbamyl  phospha te  is absent.  In  its presence, the  
binding curve  ext rapola tes  to 6 sites. (3) Equi l ib r ium 
dialysis experim.ents using ~*TCs as an indicator  for the  
d is t r ibut ion  of e lectrolytes  show t h a t  the  earlier f inding 
of 4 sites was due to the  Donnan  effect. 

Supported by SNSF, grant 3.0920.73 

P r o p e r t i e s  of Cycl ic  A M P - D e p e n d a n t  Pro te in  
Kinase  in Calf  Ovar ie s  

K. Talmadge, E. Bechtel, P. Huber, A . Salohangas 
and U. Eppenberger 
Hormonlabor, Universitiits-tTrauenklinik, CH-4000 Basel 

A cyclic AMP-dependan t  pro te in  kinase was purif ied 
f rom calf ovaries by  a m m o n i u m  sulfate f rac t ionat ion  and 
ch roma tog raphy  on DEAE-cel lu lose ,  Sephadex  G-200 
and hyd roxy lapa t i t e  columns. The holoenzyme has mole- 
cular  weight  of 230,000 es t imated  by Sephadex  gelfil tra- 
t ion. Maximal  rates or  phosphoryla t ion  were observed 
between p H  6.5 and p H  8.0 wi th  p ro tamine  sulfate as sub- 
strate.  The  apparen t  Km va lue  for p ro tamine  sulfate was 
55 ~xg per  ml  and this va lue  was affected l i t t le  by cyclic 
AMP. The apparen t  Km for A T P  in the  presence and 
absence of cyclic AMP were 5.5 • 10 -~Mand  6.2 • 10-~M, 
respect ively.  Ha l f  max ima l  s t imula t ion  by  cyclic AMP 
was observed at  3.0 • 10 -s M. Using o ther  cyclic nucleo- 
t ides a t  least  100-fold higher  concent ra t ions  were required 
to ob ta in  m a x i m a l  ac t iva t ion  of the  prote in  kinase. The  
ho loenzyme is conver ted  on sucrose gradients  to a single 
peak  (catalyt ic  unit) of a molecular  weight  of 40,000. The  
cyclic AMP-binding  proteins  had molecular  weights  of 
approx ima te ly  150,000 and 75,000 es t imated  by  gel 
f i l t rat ion.  

Circular  D i c h r o i s m  (CD) of E n z y m e - C o e n z y m e  
C o m p l e x e s  of Y e a s t  A lcoho l  D e h y d r o g e n a s e  
(YADH) b e l o w  300 n m  

M. Vaw and J. H. R. Kiigi 
Biochemisches Institut tier Universitdt, CH-8028 Z~rich 

We have  shown previous ly  t h a t  b inding of N A D H  to 
Y A D H  induces CD at  the  340 n m  t rans i t ion  of the  coen- 
zyme (zt [01 = --  26,000~ Measurements  below 300 nm 
have  now revealed  t h a t  N A D H  o r  NAD+ also generates  a 
diffence CD-band at  280 nm (d [O1 = + 4000~ The same 

feature  occurs in complexes  wi th  ADP-r ibose  bu t  not  
wi th  A D P  or A M P  suggesting its origin in an in terac t ion  
of the  second ribose moie ty  wi th  an a romat ic  residue of 
Y A D H .  Substant ia l  CD-changes also occur at  the  260 nm 
coenzyme transi t ions.  Thus, b inding of AMP, A D P  or 
A D P  ribose to Y A D H  causes a 300% increase (A[O] 
--  12,000 ~ and binding of NAD+ and N A D H  a 25% 
(A[| = + 1, 000~ ) or 50% (A [O] = + 5,000 ~ ) decrease 
of the  ampl i tude  of thei r  e l l ipt ic i ty  bands.  The  effect of 
the  adenine-conta ining coenzyme f ragments  could indi- 
cate f ixat ion of the  N-r ibosyl  torsion angle in anti-  
conformat ion.  The results wi th  NAD+ and N A D H  are 
domina ted  by  contr ibut ions  f rom changes of interbase 
coupling of electronic t rans i t ions  and suggest t ha t  the  
coenzymes unfold on binding to Y A D H .  

Supported by SNSF, grant 3.1070.73 

P l a s m a  Free  T r y p t o p h a n ,  M A O  Act iv i ty  and 
N o r a d r e n a l i n e  U p t a k e  in Bra in  after T R H  
A. Wirz-Justice and M. Lichtsteiner 
tJsychiatrische Universitiitsklinik, CH-4025 Basel 

Thyro t rop in  Releasing Hormone  (TRH) m a y  act  as a 
shor t - te rm ant idepressant  by increasing noradrenal ine  
turnover .  Fu r the r  possible mechanisms of T R H  act ion 
were inves t iga ted  in three  groups of rats,  male  and ovari-  
ectomised female  at  16 h, prooestrus  female a t  9 h, 
injected i.p. w i th  T1RH (0.4, 0.8 mg/kg) or saline. 1 h 
after  T R H ,  plasma free and to ta l  t r y p t o p h a n  were 
unchanged in the  first  two groups. Af te r  s tereotaxic  
microdissect ion of frozen brain, MAO ac t iv i ty  was found 
to be unchanged in t h e  cortex,  la tera l  and media l  preopt ic  
region, lateral ,  dorso-medial  and anter ior  hypotha lamus ,  
or p i tu i tary .  However  in the  ven t romed ia l  hypo tha l amus  
(including median  eminence) T R H  increased MAO acti- 
v i ty  in prooestrus females at  10 h (0.8 mg/kg  T R H :  
220 • 45 nmoles isoquinoline formed f rom kynuramine /  
mg  prote in  per  hour ;  controls :  183 • 50; N = 6) bu t  
decreased MAO ac t iv i ty  in males a t  17 h (0.4 mg/kg  
T1RH: 196 =~ 28; controls :  228 :~ 31; N = 11). In  males, 
in v i t ro  14C-noradrenaline up take  in cortex,  medulla,  and 
anter ior  hypo tha lamus  tended to increase wi th  T R H ,  
a t ta ined  significance only in the  ven t ro -media l  hypotha l -  
amus  (including median  eminence) at  2 • 10 -4 M T R H  
(142 =~ 59% control  up take ;  c.f. mapro t i l ine  (Ludiomil)  
32 + 7% control  up take ;  N = 10). 

Cooperat ive  B i n d i n g  of C a l c i u m  by a Pro te in  f r o m  
Crayf i sh  M u s c l e  

W. Wnuk, L. Kohler, J. A. Cox and G. Benzonana 
D@arternent de Biochimie de l' Universitd, CH- 7277 Gen~ve 8 

The crus tacean myoplasmic  calc ium-binding protein 
(CBP) displays dis t inct  phys iochemical  proper t ies  f rom 
its coun te rpa r t  found in ve r t eb ra t e  myogen,  pa rva lbumin .  
Stabi l iza t ion of crayfish CBP by Mg§ is required for the  
complete  and reversible r emova l  of calcium. The binding 
of ca lc ium to the  apoprote in  was measured  at  p H  7.4 
(25 m M  Tricine buffer, 80 m M  KC1, 10 m M  MgC12) by :  
1.45Ca++-Chelex par t i t ion,  2. ra te  of dialysis, and 3. equi- 
l ib r ium dialysis. CBP has 4 high aff ini ty  sites ( K  d = 0.5 
--  1.3 X 10-* M) and 3-4 sites wi th  lower aff ini ty  (Ks = 
0.4 --  3 • 10-~ 3//). The  high aff in i ty  binding da ta  yield a 
parabola- l ike  Scatchard  plot  and a Hi l l  p lo t  wi th  slope of 
3.3 -- 2.7 in the  l inear range. Thus the  b inding of ca lc ium 
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is positively cooperative. In contrast, carp parvalbumin 
component 3 does not exhibit detectable cooperativity 
between its twohigh-affinity sites (K = 1.8 -- 3 x 10-6M) 
as measured in the same conditions. Crayfish CBP is the 
first muscular protein for which pronounced positive 
cooperativity has been demonstrated. 

Supported by SNSF, grant No. 3.725.72 

P r o p e r t i e s  of So lub le  High-a f f in i ty  Ca~S-ATPase  
f r o m  H u m a n  E r y t h r o c y t e  M e m b r a n e s  
H. U. Wol[ and W. Knipser 
Institut /i~r Biochemie der Universitdt, D ~ 5  Mainz, B RD 

Soluble high-affinity Ca~+-ATPase (Adenosinetriphos- 
phatephosphohydrolase, EC 3.6.1.3) is stable (half-life 
time ~ 400 h) in a medium containing 100-200 m M  K+, 
1 m M  Mg ~+, 0.5 m M  Ca 2+, 5 m M  red. glutathione and 
200 ag/ml of lecithine or sphingomyeline isolated from 
erythrocyte membranes. The yield of activity after solu- 
bilization under these conditions is 90% of the starting 
activity. The properties of the solubilized enzyme are not 
changed as compared to the membrane-bound enzyme: 
the Ca2+-dissociation constant, the Km-value and t h e  
shape of the v-pH-curve are nearly identical for both 
enzymes. Attemps for purification on a Sepharose 6B 
column yielded specific activities of 0.5-1 U/mg protein. 
Most of the activity appeared after an elution volume 
corresponding to MW ~ 1 • Gelelectrophoresis in 
0.01% Triton X-100 Yielded one slowly moving (v = 1 
cm/6 h at pH 8.5) mayor band and one minor band after 
staining with Comassie Brillant blue. No PAS staining 
band could be detected. 

High  R e s o l u t i o n  N M R  Stud ies  of the Molecu lar  
D y n a m i c s  of P r o t e i n s  in So lu t ion  

K. Wiithr@h und G. Wagner 
Inslitut [#r Molekularbiologie und Biophysik der ETH,  
CH-8Od9 ZYtrich 

In this communication we would like to illustrate with 
some experiments with the basic pancreatic trypsin 
inhibitor (BPTI) how the description of tile three-dimen- 
sional molecular structure of proteins obtained from single 
crystal studies can be complemented by NMR measure- 
ments in solution. In the investigation of BPTI,  which 
is a 'miniprotein'  with molecular weight 6,000, 1H-NMR 

gave direct evidence that  the molecular conformations in 
single crystals and in aqueous solution are very similar. 
In D20 solution, studies of the amide proton exchange 
with D of the solvent yields information on the kinetic 
stability of the hydrogen bonds of the e-helical and the 
fi-sheet regions in BPTI,  which revealed quite different 
dynamic properties for different segments of the polypep- 
tide backbone in this molecule. Other experiments showed 
that  the aromatic rings of Phe and Tyr in native BPTI  
rotate about the C~-Cv bond at a rate which is rapid 
on the NMR time scale. For two of the Phe residues, the 
free energy of activation for the rotational motion was 
found to be 14 and 17 kcal Mo1-1, respectively, at 27 ~ 
For all the four Tyr residues in /3PTI, AG* is smaller 
than 14 kcal Mo1-1. 

Supported by SNSF, grant 3.1510.73 

P r e s e n c e  of I n t e r m e d i a t e  Cata lase  Spec i e s  in 
H e t e r o z y g o t e s  for S w i s s  Type  A c a t a l a s e m i a ;  
Ev idence  for M o l e c u l a r  Hybr id iza t ion?  

Sonja R. Wyss, B. Scherz and H. Aebi 
Medizinisch-chemisches Institut der Universitdt 
CH-3000 Bern 9 

Erythrocyte catalase of individuals heterozygous for an 
unstable enzyme mutant  (Swiss-Type Acatalasemia) 
exerts properties that  differ from those of the normal 
enzyme in respect to heat stability and electrophoretic 
mobility. There is no strict gene dosage inasmuch as 
heterozygotes exhibit more than 50% of normal act ivi ty 
(65-85%). Therefore, a clear-cut distinction between 
normals and heterozygotes is not possible at this level. 
The fact that  the normal enzyme species is missing in the 
heterozygotes provides evidence that  the classical scheme 
(i.e. presence of normal and mutant  enzyme) is not appli- 
cable. Since catalase can be reversibly split into 2 or 4 
identical subunits (dimer or monomer), the }tuestion 
arises how to explain this atypical behavior. The findings 
are compatible with the assumption that  in heterozygotes 
normal and mutant  monomer subunits are produced 
simultaneously and combined at random. Such hybrid 
molecules obviously exert properties intermediate to 
those of normal catalase or the unstable enzyme variant. 
This interpretation might also explain inter-individual 
variation of electrophoretic mobility and residual activity 
among heterozygotes of the same sibship. By means of 
model experiments (in vitro recombination of dimer 
subunits) the possibility of molecular hybridization is 
under investigation. 

P H A R M A K O L O G I E  - P H A R M A C O L O G I E  - P H A R M A C O L O G Y  

B l o c k a d e  of the  P r e s y n a p t i c  Alpha  R e c e p t o r  in Rat  
C o r t e x  by A n t i d e p r e s s a n t s  
P. A. Bauma~zn and L. dVIaCtre 
Ciba-Geigy AG, CH-4000 Basle 

Blockade of the presynaptic alpha receptor leads to an 
increase of 3H-noradrenaline (NA) release by field 
stimulation from previously labelled cortical slices. Drugs 
which inhibit NA uptake in nerve endings (antidepressants, 
cocaine) also increase 3t{-NA release. This is due to the 
inhibition of the re-uptake of NA which is discharged in 
the synaptic cleft by nerve stimulation. I t  will be shown 
that  the increase of 3H-NA release by alphablockers can be 

distinguished from that  caused by NA uptake inhibitors. 
After complete inhibition of NA re-uptake by a pure 
uptake inhibitor (for example, cocaine) antidepressants 
with only a NA uptake inhibiting action (such as des- 
methylimipramine and maprotiline) remain inactive in 
regard to release of at-I-NA, while alpha-blockers retain 
completely their releasing action. We observed that  
imipramine, nortriptyline, amitriptyline and mianserin 
include a presynaptic alpha-receptor blocking component 
which increases in the above-mentioned order. With 
mianserin this component attains potency which is 
typical for known alpha-blockers such as phentolamine 
and phenoxybenzamine. 
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B i n d i n g  of L ipophi l i c  D r u g s  to Liver  M i c r o s o m a l  
M e m b r a n e s  as  Di f ferent iated  f r o m  Speci f ic  B i n d i n g  
to C y t o c h r o m e  P-450  

M. H. Bickel, t ). L. Gigon, C. di Francesco and R. Steg- 
T l / $ a n n  

Medizinisch-chemisches Institut der Universitiit, 
CH-3072 Bern 

Many lipophilic drugs are taken up into hepatocytes and 
bound to their endoplasmic reticulum; they are also 
bound to the microsomal cytoehrome P-450 and are 
substrates of P-450-dependent monooxygenases. Binding 
to P-450 (type I vis. difference spectrum) of a non- 
substrate, imipramine-N-oxide, could also be detected. 
On the other hand, equilibrium dialysis, sedimentation 
and UV-difference speetrophotometric experiments with 
substrates of P-450 disclosed total  microsomal membrane 
binding of much higher binding capacities than estimated 
for P-450 (e.g., for imipramine 370 vs. < 2.5 nmol/mg 
microsomal protein). Furthermore, the following obser- 
vations are pertinent. Comparable binding parameters 
were obtained with liver microsomes and with membranes 
containing less or no P-450 such as extrahepatic micro- 
somes, mitochondrial or red-cell membranes, liposomes 
from the lipids of these membranes or from lecithin. With  
these binders identical ligand perturbation UV-spectra 
were obtained with phenothiazines, whereby the Ks- 
values represent total  membrane binding. I t  is suggested 
that  binding of lipophilic drugs to lipid constituents of 
membranes by hydrophobic interactions are quanti tat ively 
more important  than binding to P-450. 

C o m p a r i s o n  of an  in  v i v o  and an in  v i tro  T e s t  for 
E v a l u a t i o n  of the  I n h i b i t o r y  A c t i o n  of D r u g s  on the  
5 - H y d r o x y t r y p t a m i n e  Uptake  in  Rat  Bra i n  N e u r o n s  

W. P. Burkard 
F. Ho//mann-La Roche ~ Co., CH-4002 Basel 

Para-chloromethamphetamine (PCMA) 10 mg/kg i.p. 
reduces 5-hydroxytryptamine (5-HT) level to 56% after 
after 3 hours. Drugs which antagonize this PCMA- 
induced depletion are assumed to act by interfering with 
the common transfer mechanism for PCMA and 5-HT 
into 5-HT neurons and thus might  give an estimate of the 
5-ttT reuptake inhibition in vivo. The uptake of 3H-5-HT 
in vitro into a crude synaptosomal preparation from rat  
forebrain was measured both in the absence and in the 
presence of drugs. A significant positive correlation 
(r = 0.88; p < 0.001) was found between the potencies 
of 17 tricyclic antidepressants as antagonists of PCMA- 
induced depletion of brain 5-HT and as inhibitors of the 
synaptosomal uptake of 5-HT. The most potent  drug was 
chlorimipramine, followed by imipramine and amitrypti-  
line; iprindole, maprotiline, debenzepine being among the 
weakest compounds. A similar correlation existed be- 
tween several drugs of different chemical structure, e.g. 
quipazine, tofenazine or tetrahydronaphtylamine.  How- 
ever, orphenadrine and amantadine markedly reduced the 
PCMA-induced depletion of 5-HT, but  were weak in- 
hibitors of its synaptosomal uptake in vitro, while cocaine 
was less active in vivo. Three antihistamines acted differ- 
ently, tripelenamine and chlorpheniramine being active 
on both tests, while diphenhydramine was only active in 
the in-vivo test. The results suggest that  both tests are 
indicative of an inhibitory effect of a drug on 5-HT up- 
take in brain neurons. 

P l a s m a  Glucose  After  S u b c u t a n e o u s  Inject ion of 
N i c o t i n e  in  Rats  

W. Classen, G. Mi~nster and K. Biittig 
Swiss Federal Institute o/ Technology, Dept. o/Behavioral 
Sciences, CH-8006 Zurich 

(a) After the sc injection of 0.2 mg/kg and 0.4 mg/kg 
nicotine in (Wistar-derived) female Roman High-Avoid- 
ance (RHA) and female Roman Low-Avoidance (RLA) 
rats, the RLA rats reacted with a significant rise in plasma 
glucose 5 and 15 rain after the injection of the higher dose. 
The R H A  rats showed no significant effect. (b) Chronic 
injections of 0.4 mg/kg nicotine, twice a day for three 
weeks, revealed a tolerance to the plasma glucose elevation 
in the RLA rats between the seventh and tenth day, which 
was still detectable after a 14-day no-treatment period. 
(c) In the RLA rats, pretreatment  with a subcutaneous 
injection of 0.5 mg/kg mecamylamine or 3 and 9 mg/kg 
hexamethonium, 10 min before the injection of 0.4 mg/kg 
nicotine, completely abolished the plasma glucose eleva- 
tion. 

Effect of C a r b a m a z e p i n e  ( T E G R E T O L  | on the  
M o n o s y n a p t i c  Ref lex  and P o s t - T e t a n i c  Potent ia t ion  

H. Demidville 
Ciba-Geigy AG, CH-4002 Basle 

The monosynaptic reflex (MR) and post-tetanic poten- 
tiation (PTP) were recorded in spinalized cats (C1) placed 
under artificial respiration. The lumbar spinal cord was 
exposed. A dorsal root and its corresponding ventral  root 
were placed on stimulating and recording platinum 
electrodes respectively. Electric stimuli were monitored 
through a logic system allowing an automatic repetitive 
run of the stimulating sequences. The MR and PTP 
were recorded on a strip-chart recorder through a peak- 
detector. The MR were triggered every 10 sec and the 
PTP every 4 or 6 min. The time course of the response 
of the MR and the PTP  to i.v. Carbamazepine (0.1 to 
10.0 mg/kg) was multiphasic : first, both the monosynaptic 
(mass) potential  and the degree of post-tetanie potentia- 
tion decreased; after 20 to 40 min. both indicators rose to 
above control level (up to 500% with the larger doses) 
and after 80 to 120 rain returned to control. This response- 
pat tern of PTP to Carbamazepine differs from the one 
produced by Diphenylhydantoin which only suppresses 
PTP. Evidently an exclusive inhibitory influence on PTP  
is not necessarily a prerequisite for anticonvulsant action. 

U r i n a r y  S u b s t a n c e s  Pro tec t ing  J u v e n i l e  Mice  
f r o m  At tack  

A. K. Dixon 
Wander AG (Sandoz Research Unit), CH-300I Berne 

Previous results have shown that  adult female mice possess 
an aggression-inhibiting factor in their urine which 
prevents them from being attacked by adult males. 
Observations show that  immature male and female mice, 
but  not adult males, are also immune from attack. The 
mechanism affording this protection was investigated by 
analysing the behavioural responses of territory holding 
males towards male intruders which had been marked 
with urine from different donor mice. Urine from imma- 
ture females, but  not from immature males, was found to 
inhibit aggression. However urine from immature males 
did not share the aggression releasing properties normally 
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attributed to adult male urine. These findings indicate 
that  the protection enjoyed by immature female mice 
is active, and like that  of adult females is due to an 
aggression-inhibiting factor of urinary origin. In  contrast, 
the protection associated with immature male mice is 
passive and probably involves other modalities besides 
olfaction. 

C h o l i n e s t e r a s e s  in  B r a i n  and H a e m o l y m p h  
of A n t s  

H. R. Frischknecht, W. H. Hop/ /und  P. G. Waser 
Pharmakologisches Institut der Universitiit, 
CH-8006 Ziirich 

Our aim was to detect the nature and quant i ta t ive com- 
position of cholinesterases in brain tissue and haemo- 
lymph of Formica pratensis Retz. Enzyme act ivi ty was 
measured by Ellman's method (Biochem. Pharmacol. 
7, 88, 1961) with acetylthiocholine and and butyryl- 
thiocholine rcspectively. For each test for acetylchotin- 
esterase (ACHE) act ivi ty 1 brain (0.3 nag) proved to be 
sufficient. To estimate cholinesterase (CHE) activity, 
10 brains per test had to be used. The brains were dissected 
stereomicroscopically and homogenized in a Kontes AA 
homogenizer. The haemolymph was cannulated by a 
capillary needle from the joints of the forelegs. The 
act ivi ty for ACHE in ant brains (6.2• units), 
was 2-4 timer higher than that  found in the case of bees 
(Casida, Biochem. J. 60, 487, 1955)and cockroaches 
(Smaltman and Fisher, Canad. J. Biochem. 36, 575, 1958). 
CHE activi ty was estimated to be 0.7 • 10-~xM units. 
The act ivi ty for ACHE in haenlolymphe was estimated 
to be 5.5 • 10-4vM units, and for CHE 4 • 10-5~xM units. 

Supported by SNSF, grant 3.2110.73 

R e s p o n s e  of Cu l tured  Cerebe l lar  P u r k i n j e  Cel l s  to 
G A B A  and G A B A - A n t a g o n i s t s  

B. Giihwiler and H. St~helin 
Sandoz AG, CH-4002 Basel 

Cultures of newborn rat cerebellum were grown on glass 
coverslips in a plasma clot. Electrophysiological exper- 
iments were carried out after 2 to 3 weeks in vitro. Addi- 
tion of GABA to the bathing medium inhibits the sponta- 
neous electric activity of Purkinje cells. Low concentra- 
tions of GABA (<  10 -6 M) decrease the average spike 
frequency. The pattern of spontaneous act ivi ty  changes 
from a Poisson-like distribution to a more regular firing 
pattern, thereby increasing the relative number of long 
intervals between consecutive action potentials. Higher 
concentrations of GABA (10 -~ to 10 -5 M) abolish the 
spontaneous activity. This effect is fast in onset and 
reversible. Concomitant addition of bicuculline or picro- 
toxin antagonizes the inhibition induced by GABA, while 
strychnine is ineffective in blocking this inhibition. Bi- 
cuculline (10 -11 -- 10 -5 M) and picrotoxin (10 -s -- 10-~]V/) 
exert an excitatory effect on Purkinje cells. This suggests 
the existence of functional synapses in cultures of rat  
cerebellum in which endogenous GABA is used as trans- 
mitter. Both bicuculline and picrotoxin decrease the 
average firing rate of Purkinje cells when used at higher 
concentration. 

E v a l u a t i o n  of  Liver  F u n c t i o n  in  M a n  by  B r e a t h  
A n a l y s i s  

I. Gikalov~ A. Ki~p[er and R. Preisig 
Department of Clinical Pharmacology, University o/Berne, 
CH-3012 Berne 

Although in man partial hepatic functions may be 
assessed quantitatively, such tests are relatively cumber- 
some and annoying to the patient, To develop a simple 
procedure, breath analysis of 14CO2 following p.o. applica- 
tion of 9 mg/kg 14C-dimethylaminopyrine (DMA, 2 ~Ci) 
was performed in 17 healthy volunteers, in 13 patients 
with cryptogenic or alcoholic, and in 5 with primary biliary 
cirrhosis. Expired air was collected at regular intervals 
up to 12 hours. In the volunteers, peak act ivi ty (700 ~: S.E. 
140 dpm) was reached within 1 hour following DMA ; the 
disappearance constant (Ks) of breath activity was 
0.21 ~: S.E. 0.04. In patients with cryptogenic or alcoholic 
cirrhosis, a lower peak activity (245 • S.E. 100 dpm) was 
associated with a reduced KB of 0.08 :k S.E. 0.04. As 
expected, patients with primary biliary cirrhosis exhibited 
practically normal metabolic function (K~ 0.18 J: S.E. 
0.10). Sinceinal lsubiectsKB was significantly (p < 0.001) 
correlated with bromsulfalein disappearance rate and 
galactose elimination capacity, it is suggested that  breath 
analysis of demethylation may be a useful, non-invasive 
liver function test and may contribute to a better under- 
standing of drug metabolism in man. 

Effects  of  Co lch ic ine  in  A c u t e  I n f l a m m a t i o n  

M. Glatt, P. Gra/ and K. Brune 
Biozentrum der Universitiit, CH-4056 Basel 

I t  is still unknown how colchicine exerts its anti-in- 
f lammatory action, e.g. in gouty arthritis. We have inves- 
tigated into this problem using the urate arthritis elicited 
in chicken as a model (Agents and Actions 4, 21-33, 1974). 
It could be shown that colchicine reduces the symptoms 
of inflammation in doses between 0.3 and 3.0 mg/kg. 
These doses inhibited histamine release, leukocyte im- 
migration and the increase of vascular permeability other- 
wise seen in inflamed joints. However, colchicine led to 
increased concentrations of inflammatory prostaglandins 
(PG E~ and F2, ) in the fluid of inflamed joints. These 
results are completely different from those obtained with 
indomethacine or salicylates. With these nonsteroid anti- 
inflammatory drugs it is possible to inhibit prostaglandin 
release almost completely and to reduce histamine release 
and the increase in vascular permeabili ty slightly whilst 
the invasion of leukocytes remains practically unchanged. 
From these results it is concluded that  colchicine exerts 
its anti inflammatory action not through inhibition of pros- 
taglandin synthesis. Instead in inflammation it appears 
to directly block the vascular and leukocytic response 
which is not influenced significantly by other nonsteroid 
anti-inflammatory drugs. 

Effect  of  I n t r a v e n o u s  D i a z e p a m  on R e n a l  F u n c t i o n  

J. P. Guignard, B. Filloux, J. Lavoie and A. Torrado 
Division de N@hrologie, Service de Pddiatrie, 
H6pital Cantonal U~iversitaire, CH-I  OI 7 Lausanne 

Intravenous diazepam is often administered to patients 
undergoing accurate renal clinical tests, when bladder 
catheterization alld repeat venous punctures are required. 
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The effect of iv diazepam on renal function was therefore 
investigated in children during renal clearance studies. 
Inulin and PAH clearances were measured by the con- 
stant infusion technique in 6 children weighing 25=42 kg. 
Urine was collected from a bladder catheter. Injection of 4 
mg diazepam was followed by a fall in glomerular filtration 
rate (from 96 to 80 ml/min per 1.73 m 2) and effective renal 
plasma flow (from 461 to 341). This effect was significant 
only in the 15-min clearance period following drug 
administration. I t  was not accompanied by any change in 
systemic blood pressure, as measured by a sphygmomano- 
meter technique. The effect of iv diazepam was also 
studied in 6 anesthetized rabbits undergoing isotonic 
saline diuresis. Urine was collected from two ureteral 
catheters. Administration of the drug (2 and 3 mg/kg) 
induced an immediate but  very transient drop in blood 
pressure, as measured by a pressure transducer. A sign- 
ificant fall in GFR (p < 0.02) and urine flow rate 
(p < 0.001) was also noted in the 10-min clearance period 
following diazepam administration, without change in 
urine osmolality. I t  is concluded that  iv diazepam de- 
presses renal function and urine flow rate, independently 
from changes in ADH activity. 

Supported by SNSF, grant 3.749.72 

T h e  Effects of S o d i u m  N i t r o p r u s s i d e  (SNP )  on 
V a s c u l a r  S m o o t h  M u s c l e  

G. Haeusler 
F. Hoffmann-La Roche 6~ Co., Ltd., CH-dO02 Basel 

In strips of rabbit main pulmonary artery (RMPA), the 
contractile responses to KC1 and to noradrenaline were 
progressively inhibited by SNP in concentrations between 
10-5_10 3 M. SNP depressed the maximum of tile dose= 
response curves for both KC1 and noradrenaline. A com- 
petit ive antagonism between SNP and Ca ++ was found 
in strips of depolarized RMPA with a pal0 value of 
approximately 4. SNP caused an increase in membrane 
potential of the vascular smooth nluscle cells of RMPA as 
measured with intracellular glass microelectrodes. This 
hyperpolarization was concentration-dependent in the 
range of 10 -s to 10 -6 M and was prevented by ouabain or 
by exposure of the vascular smooth muscle to K+-free 
solution. The depolarization produced by IKC1 or nor- 
adrenaline in the vascular smooth muscle cells remained 
virtually unaltered by SNP. I t  is concluded that  a de- 
crease in Ca § permeability of the surface membrane of 
the vascular smooth muscle cells is the most likely explana- 
tion for the vasodilator action of SNP and that  SNP- 
induced hyperpolarization is of minor importance for the 
relaxant effect. 

Rise  and Fal l  of the  c A M P - C o n t e n t  in H u m a n  Blood 
P la te l e t s  after S t i m u l a t i o n  of The i r  A d e n y l - C y c l a s e  
w i t h  P r o s t a g l a n d i n e  E-1 

U. Honegger, R. Tfummer and P. Bally 
Pharmakologisches Institut, Universit~t Bern, 
CH-30]O Bern 

Prostaglandine E-1 (PGE 1, 5 • 10 -7 M) rises cAMP- 
content, cAMP, of human blood platelets (in platelet-rich 
plasma) to a maximum after about 30 seconds. The 
decline of cAMP which then follows appears to be due to 
increased breakdown of cAMP by phosphodiesterase 
(PDE) rather than to inhibition of adenyl-cyclase, since 
the initial rate of cAMP-formation is the same whether 
PGE1 is added initially or whether an inhibitor of PDE 

(papaverine, saturat, concentration) is added subsequently 
(Abstract, Adv. cyclic nucl. Research, Vol. 5). Inverse 
relationship between cAMP and ATP was observed 
following the addition of papaverine plus PGE1 and 
appears to hold after PGEl-addi t ion alone. This rela- 
tionship was maintained only as long as the total  ATP- 
pool was not severely depleted. I t  suggests a mechanism 
for the observed rise and fall of cAMP following the stimu- 
lation of ad. cyclase by PGE1 involving intracellular 
binding of cAMP. Calcium-depletion of the platelets prior 
to the addition of P G E t  leads to a decrease in the rise of 
cAMP but appears to leave its initial rate unaltered. 

Supported by the SNSF and the Sandoz-Stiftung 

A c e t y l c h o l i n e s t e r a s e  T h e r a p y  in  O r g a n o p h o s p h a t e  
Po i son ing?  

W.H.  H o p / / u n d  P.G. Waser 
Pharmahologisches Institut der UniversitO;t, 
CH-8006 Z~rich 

Anticholinesterase organophosphates bind covalently 
to the esteratic site of cholinesterases. Thus the hydrolysis 
of acetylcholine (ACH) is no longer catalized, and ACH 
accumulates in the organism. Our aim was to show a 
beneficial effect of acetylcholinesterase (ACHE) applied 
i.v. in male white rats (SIV 50) 1 minute after sarin (SA) 
poisoning. In control rats excitation signs begin 1-3 
minutes after SA, followed by death in 3-7 minutes. 
ACHE was prepared according to (Hopff et al., Syrup. 
Cholinergic. Mech., 239 [P.G. Waser], Raven Press, NY. 
1975); 1 ml of solution contained 52,000 /xJVI units per 
3 mg of protein. We proceeded as follows: after ether 
anaesthesia the rats were given 2 • LDh0 of SA i.p., 
followed by i.v. injection of 1.5 mg (6 rats) and 3 mg 
(6 rats) of ACHE. A matched control group of 12 rats 
remained untreated. A decrease ill mortal i ty rate was not 
observed and the symptoms of SA poisoning were not 
alleviated. Conclusion: Since ACHE cannot escape from 
blood vessels, it can only catalyze the hydrolysis of 
accumulated intravasal ACH. The increased ACH con- 
tent  in synapses, which is responsible for the acute death 
cannot be influenced. 

Supported by SNSF, grant 3.2110.73 and by GRD, Abt. fiir 
SanK;it, EMD 

Effect of Caffeine and C h l o r d i a z e p o x i d e  on the  
Motor  A c t i v i t y  of the  Chronic  T h a l a m i c  Rat  

M. Jost, A . A .  Borbdly, J. P. Huston and P.G. Waser 
Institute o/Pharmacology, University o/Ziirich, 
CH-8006 Zi;rich 

Chronic ttlalamic rats were prepared by ablating the 
cortical and limbic telencephalic structures as well as 
major parts of the striatum. Thus the thalamus and 
hypothalamus were tile highest brain structures left in- 
tact  (Borb61y et M., The Pharmacology of Thermoregula- 
tion, Karger 1973; Huston and Borb61y, Physiol. Behav. 
?2, 433, 1974). Experiments were conducted within I week 
after the operation. Motor activity was monitored by an 
ultrasonic technique. Low doses of caffeine (10 mg/kg i.p.) 
caused a weak motor stimulation, whereas higher doses 
(20 and 40 mg/kg) had a depressing effect, d-Amphetamine 
(3.7 mg/kg) caused a marked and prolonged stimulation 
of motor activity. Chlordiazepoxide HC1 (5, 10 and 20 mg/ 
kg) caused a dose-dependent depression of motor behavior. 
Thus, in contrast to amphetamine, the marked stimulatory 
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action of caffeine seen in the intact rat is contingent on 
the presence of telencephalic structures. The presence of 
meso-diencephalic structures is sufficient to account for 
the motor depression caused by chlordiazepoxide. 

Supported by SNSF, grant 3.2120.73 

P r o b l e m s  in O x i m e  T h e r a p y  

U. B. Junod, W.H. Hop/ /und  P.G. Waser 
Pharmakologisches Institut der Universitiit, 
CH-8006 Zurich 

Severe organophosphorus poisoning is still an unsolved 
problem in therapy and generally oximes are recom- 
mended to reactivate the inhibited cholinesterases. Our 
aim was to show a beneficial effect against sarin (SA) 
and soman (SO) poisoning. For each test 10 C.R. male 
mice (22-24 g) were pretreated with Obidoxime (O) and 
Atropine (A), alone and in combination, and those mice 
serving for controle with saline. 3 minutes later the ani- 
mals were treated with 2 • LDh0 of SA or SO. EXperi- 
ments were conducted as follows: each mouse treated 
with drugs was followed by a mouse treated with saline. 
The SA and SO solutions were prepared every 10 minutes. 
Dosis were optimized as follows: O dosage constant, A 
dosage variable and vice versa. Neither O (48 mg/kg) 
nor A (32 mg/kg) alone showed any effect on the mortal i ty 
rate. In combination O (48 mg/kg) and A (8 mg/kg) 
protected all mice against SA poisoning, however SO 
poisoning could not be influenced. 

Supported by GRD, Abt. fiir Sanitfit, EMD 

Effect of N ico t ine  and A m b i e n t  T e m p e r a t u r e  on 
H y p o t h a l a m i c a l l y  E l i c i t ed  E a t i n g  

R. Keller and K. Bdittig 
Swiss Federal Institute o/ Technology, 
Dept. o/ Behavioral Sciences, CH-8006 Zi~rich 

As Miinster and BXttig (Psychopharm. in press) showed, 
the threshold of hypothMamically elicited eating has in- 
creased by a single subcutaneous nicotine injection. On 
the other hand the threshold can be decreased by low ambi- 
net temperature and be increased by elevating the ambient 
temperature (B~tttig and Weber, Physiol. Behav. 1973). 
In the present experiments male rats, implanted with 
electrodes into the lateral hypotllalamus and trained for 
stimulus-bound eating, are injected subcutaneously with 
nicotine (0.1 and 0.3 mg/kg) and exposed to different 
ambient temperatures (9 ~ 24 ~ and 34~ At 9~ the 
threshold decreased, but  with nicotine this decrease was 
attenuated, at 34~ the increase of the threshold was 
slightly enhanced, but only with the higher dose of 
nicotine. The anorexic effect of nicotine appears to be 
stronger than the effect of the ambient temperature. 
However this effect could be an indirect one due to the 
blood-glucose increasing effect of nicotine or it 's effect 
on body temperature. 

Differences  in  the  R e s p o n s e  to D r u g s  of L i m b i c  
and Str ia ta l  D o p a m i n e  N e u r o n s  

H.H.  Keller, G. Bartholini and A. Pletscher 
F. HoMmann-La Roche 6, Co. AG, CH-4002 Basel 

The turnover of d0pamine (DA) in rat limbic system 
(LS) and striatum (S) has been investigated by measuring 
the changes in tissue concentration of homovanillic acid 

(HVA). Neuroleptics (chlorpromazine and haloperidol) 
increased HVA more markedly in the S than in the LS. 
In contrast, oxotremorine, caused a more pronounced 
rise of the acid in the LS as compared to the S. Trihexy- 
phenidyl antagonized the effect of ctlorpromazine in both 
regions but that  of haloperidol only in the S. The anti- 
cholinergic drug was more potent in antagonizing oxo- 
tremorine in the S. I t  is concluded that  cholinergic in- 
fluences are involved in the regulation of the act ivi ty of 
DA neurons in both brain structures. The different res- 
ponse to drugs of the two regions is explained on the basis 
of the finding (Bartholini et al., p. 741 ; Lloyd et al., p. 777, 
in: E. Usdin and S. Snyder, Frontiers in Catecholamine 
Research, Pergamon Press 1974) that  in the S dopamin- 
ergic and cholinergic neurons mutually regulate their 
activity whereas in the LS only the cholinergic influence 
on DA neurons seems to exist. However, differences in DA 
and acetyleholine receptor sensitivity to both neuroleptics 
and anticholinergics must be considered. 

Guanyla te  Cyc lase  S y s t e m  in  N e r v o u s  and 
Other  T i s s u e s  

.P..[. ~]agislretti and M. Schorderet 
D@arlernent de Pharmacologic, Ecole de Mddecine, 
CH-7211 Gengve 

Guanylate cyclase act ivi ty (GCA) was measured in 
rabbit parotid glands, retinas and cervical vagus nerves. 
Isolated tissues were collected in a cold medium contain- 
ing 50 m M  Tris-HC1 (pH 7.4), 10 m M  KC1, 10 m M  NaC1 
and 2 m M  EGTA, homogenized with 9 volumes of the 
same medium and centrifuged at 20,000 g for 15 rain at 
4 ~ Next, 100 ~1 of supernatant were added to 1.0 ml of 
a standardassay mixture containing 50 m M  Tris-HC1 
(pH 7.4), 6 m M  theophylline, 7.7 m M  MnCI~, 2 m M  EGTA 
and 0.50 m M  aH-GTP (approximately 1.5 • 106 cpm). 
Incubation was allowed to proceed for various periods of 
time up to 30 rnin. Then, 0.1 ml TCA 50% was added, the 
suspension centrifuged, the supernatants applied {o 
columns of AG1-X 8 (formate) according to Murad et al. 
(PNAS 68, 736, 1971) and the labelled cGMP was counted. 
Preliminary results showed that  GCA was higher in 
cervical vagus than in other tissues which might suggest 
a possible rSle of cGMP in nervous function. Experiments 
were also made to measure labelled cGMP in slices of 
rabbit parotid glands using ~H- or l~C-guanine, I-I3- 
guanosine, 3H-hypoxanthine as precursors. However, the 
penetration of these compounds was small, and no labelled 
cGMP was found, in the absence and in the presence of 
cholinergic drugs. 

Supported by the Fondation Sandoz 

Effects  of D i h y d r o e r g o t a m i n e  on c A M P  Content  in 
Cul tured  Gl ia l  Cel ls  

R. Maurer and A. Grieder 
Sandoz AG, CH-4002 Basel 

Different biochemical properties have been determined 
in cultured rat astrocytoma cells C 6 (Gilman and Niren- 
berg, Proc. Natl. Acad. Sci. 68, 2165, 1971). Content in 
cAMP is strikingly elevated in these cells by norepine- 
phrine (NE) and isoproterenol. This effect can be blocked 
by preineubation of cultures with /3-, but not with g- 
blockers. We have found that  preincubation of confluent 
cultures with dihydroergotamine (DHE) inhibits the 
stimulatory effect of NE on cAMP level (determined as 
described by F i s c h e t  al., Experientia 28, 630, 1972) in 
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a dose-dependent fashion. The lowest dose to produce a 
significant inhibitory effect was found to be 5 • 10 -s M 
of DHE. Incubating cells with D H E  in concentrations 
from 2 • 10 .8 to 7.5 • 10 .8 M (without stimulation by 
NE) increases the intracellular concentration of cAMP up 
to sevenfoId. The interpretation of the inhibiting effect 
of D H E  on NE stimulation in C6 cell line cultures is 
difficuit, since there are no indications for a fl-blocking 
activity of DHE. The increase in cAMP by D t l E  is 
probably mediated via inhibition of cAMP phosphodieste- 
rase. 

I m m u n o p h a r m a c o l o g i c a l  Inves t igat ions  on 
Tracheal  S e g m e n t s  f rom Rats  and Guinea-Pigs  

Rita K. IFI. Miiller and F. M. Dielrich 
Ciba-Geigy AG, CH-4002 Basel 

Anaphylactic contractions were elicited in vitro in 
single minute tracheal segments from nematode-infected 
rats exhibiting a reaginic type of immune response and 
from ovalbumin-sensitized guinea-pigs producing anti- 
bodies of the IgG class. Drugs with known anti-anaphy- 
lactic or anti-allergic properties were studied in both 
systems. Their capacity to relax tracheal smooth muscle 
from unimmunized animals was also tested. In addition, 
their effectiveness in inhibiting contractions due to his- 
tamine, 5-hydroxytryptamine or carbachol was assessed. 
Disodium cromoglycate and related compounds had a 
potent anti-allergic effect, distinguishable from relaxation 
and antagonism. Similarly, isoprenaline was anti-allergic 
but only in the rat  system. On the other hand, the effect 
of theophylline, mepyramine and methysergide proved to 
be part ly due to directly relaxant or antagonistic prop- 
erties. As confirmed by tests with clinically established 
anti-asthmatic drugs, the isolated tracheal strip from 
reaginic rats can serve as an in-vitro model for certain 
components of the pathogenesis of human extrinsic 
asthma, permitt ing the evaluation and characterization 
of anti-allergic compounds. 

Enhancement  of the Pres s or  Effect of 
ValS-angiotensin II A m i d e  (at II) by Propranolol  
in Urethane-Anes thet ized  Rats 

Lise Peters-Hae[eli, E, J. Kirchertz and G. Peters 
Institut de pharmctcologie de l' Universitd, 
CH-IOI l Lausam~e 

In urethane-anesthetized rats 0.25-0.5 mg/kg D, L- 
propranolol i.v. increased basal mean blood pressure (BP) 
by 0-20 mm Hg and considerably enhanced pressor res- 
ponses to single doses of 2-18 ng/kg at II. The pressor 
potency of at II  increased approximately 2 fold, but the 
slope of the log dose-response regression also increased. 
Preinjection of 2.6 mg/kg i.v. pentolinium did not abolish 
these effects of propranolol (Regoli et al., Canad. J. Physiol. 
Pharmacol., 50, 207-214, 1972.) The rise of BP induced by 
infusion of 9 ng/min at I I  was negatively correlated 
(b = 0.24 4- 0.04) to basal BP : after 0.5 mg/kg propranolol 
pressor responses to infused at II  fell above the fiducial 
limits o5 this regression. In pentobarbital-anesthetized 
rats propranolol enhanced pressor responses to at II,  
independently of its own depressor effect. The enhance- 
ment of pressor responses to at II  after propranolol ap- 
peared to be due to suppression of vasodilator effe&s of 
adrenal adrenaline released by at II. 

Supported by SNSF, grant 3.742.72 

Cerebellar Purkinje  Cells Discharge  Rate after 
Diphenylhydantoin or D i a z e p a m  

L. Pieri a~zd W. Hae/ely 
F. HoMmann-La Roche 6, Co. Ltd., CH-dO02 Basle 

The spontaneous firing rate of cerebellar Purkinje cells 
(PC) from the vermian lobules VI, VII  or VI I I  was con- 
tinuously recorded in unanaesthetized rats and cats, 
immobilized with tubocurarine, and in rats anaesthetized 
with urethane. Diphenylhydantoin in doses of 10 to 
18 mg kg ~ i.v. did not alter PC activity. Diazepam 
(0.1 to 4 mg/kg -1 i.v.) consistently and markedly de- 
creased the firing rate of PC, for a span of approximately 
50 rain with 0.1 mg kg -x. Pentetrazol in subconvulsive 
i.v. doses dramatically increased the discharge rate of 
PC. Prior administration of diazepam greatly reduced 
this effect of pentetrazol. The results with diazepam and 
diphenyldantoin are at variance with those of R. M. Jnlien 
(Neuropharmacology 77, 683-691, 1972). The effect of 
diazepam on PC discharge rate could explain the ataxia 
observed after high doses of the drug, and would suggest 
a potentiation of the GABA-ergic inhibition of PC on the 
basis of findings that  diazepam enhances GABA-ergic 
pre- and post-synaptic inhibition (Haefely W. et al., Adv. 
Biochem. Psychopharmacol., in press). 

The Effect of D i a z e p a m  on Inhibit ion in the 
Cuneate Nucleus  of Decerebrate  Cats 
P. Polc and W. Hae/ely 
F. Ho//mann-La Roche 6, Co. Lid., CH-dO02 Basle 

Diazepam (D) (1 mg kg -1 i.v.) augmented the P wave, 
the dorsal column reflex and the increase in excitability 
of cuneate presynaptic terminals elicited by conditioning 
stimuli to the ipsilateral median nerve. The effect of 
diazepam on these 3 indices of presynaptic inhibition was 
antagonized in a surmountable manner by the GABA- 
receptor blockers, bicucutline (0.5 mg kg -1 i.v.), and pi- 
crotoxin (1 mg kg -~ i.v.). The resting excitability of 
cuneate primary afferents was not modified by D. 
Postsynaptic inhibition, assessed by a decrease after 
the conditioning volleys in the median nerve of the fast 
lemniscal response to cuneate stimulation, was also en- 
hanced by D. Picrotoxin, but  not bicuculline, antagonized 
this effect. Acute inhibition of GABA synthesis was 
achieved with thiosemicarbazide (TSC) or 3-mercap- 
topropionic acid (MPA). TSC (30 mg kg -1 i.v.) reduced 
presynaptic and postsynaptic inhibition (after 90 min), 
whereas MPA (20 mg kg -x i.v.) depressed only presynaptic 
inhibition (after 30 min). The effects of TSC and MPA 
were only partially overcome by D. I t  is suggested that  
D enhances GABA-ergic transmission involved in presy- 
naptic and postsynaptic inhibition in the cuneate nucleus, 
as previously demonstrated for presynaptic inhibition in 
the spinal cord (Polc et aI., Arch. Pharmacol. 28d, 319, 
1974). 

Accumulat ion  of cAMP in Bovine Superior 
Cervical Ganglia Induced by Depolariz ing Media 
Ph. Roch and P. Kalix 
Institut de t~havmacologie, Ecole de 2VIddecine, 
CH-1211 Gen~ve d 

The content of cAMP in superior cervical ganglia is 
known to increase with electrical stimulation and upon 
treatment  with cholinomimetic agents (Kalix et al, J. 
Pharmacol. Exp. Therap. 788, 676, 1974) or biogenic 
amines (Roch and Kalix, Neuropharmacology 14, 21, 1975). 
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We have observed that  similar increases can be obtained 
by exposing tile ganglion to veratridine or ouabain and 
also by raising the potassium content of the incubation 
medium. Accumulation of cAMP occurs only when a 
phosphodiesterase inhibitor is present during stimulation. 
The cAMP increase elicited under these conditions is rapid 
and roughly proportional to the concentration of the 
depolarizing agent. Tile effect of veratridine on the cAMP 
level can be prevented by preincubation with tetrodotoxine 
or tetracaine. Antagonists of the muscarinic or nicotinic 
action of acetylcholine do not interfere with the increase 
in cAMP brought about by depolarizing media, whereas 
antiadrenergic substances have an inhibitory effect on 
the cAMP accumulation. The results show that  a cAMP 
synthetizing system is present in bovine superior cervical 
ganglia that  can be activated by depolarization of the 
tissue. All adrenergic mechanism seems to participate in 
this activation. 

Supported by SNSF, grant 3.0890.73 

T he  Effects of D i a z e p a m  and B i c u c u l l i n e  on the 
S t r i o - N i g r a l  Evoked  Potent ia l  

R. Scha//ner and W. Hae/ely 
F. Ho//mann-La Roche 6, Co. Ltd:, CH-4002 Basel 

Supramaximal electrical stimulation of the head of tile 
caudate nucleus evoked a response in the substantia nigra 
in unanaesthetized curarized cats, assumed to represent 
GABA-mediated IPSP ' s  (Yoshida and Precht, Brain Res. 
32, 225, 1971). Cumulative i.v. injections of bicuculline 
depressed the nigral response in a dose-dependent manner. 
Diazepam injected i.v. up to a dose of 3.0 mg kg -1 did not  
affect the evoked potential. However, the effect of bi- 
cuculline, tested 2 h after a single dose of 3.0 mg kg -I i.v. 
diazepam, was markedly reduced. The dose-response curve 
for bicuculline was significantly shifted to the right. 
Inhibition of GABA-T by pretreatment  with 10 mg kg -~ 
i.v. of aminooxy-acetic acid or hydroxylamine for 3 h 
respectively 2 h in order to increase the GABA level in 
the CNS did not change the bicuculline effect on the strio- 
nigral evoked potential. The effect of ethanol and pheno- 
barbital on the evoked response and on the bicuculline- 
induced depression of the nigral response is compared 
with that  of diazepam. Diazepam has been found to 
enhance transmission in various GABA-ergic pathways. 
The present results are compatible with such a mode of 
action. 

Interference  of Inh ib i tors  of D o p a m i n e - f l -  
H y d r o x y l a s e  w i t h  the Uptake  of A r o m a t i c  
M o n o a m i n e s  in  v i t ro  

Doris Schlichter, M. Da Prada and A. Pletscher 
f:. Hoffmann-La Roche 6~ Co. AG, CH-dO02 Basel 

Tile ATP/Mg++-dependent uptake of dopamine (DA) 
by isolated membranes of bovine adrenal chromaffin 
granules was totally blocked by some inhibitors (disul- 
firam, FLA 63; 10-*-10 .5 ~ )  of DA-13-hydroxylase 
(DAI3OH). However, 5 • 10 -6 M disulfiram (DS) caused 
only partial inhibition of DA uptake, while DAI3OH was 
totally inactivated. Other inhibitors of DA~OH: diethyl- 
dithiocarbaminate (DDC), fusaric acid (FA) in concentra- 
tions which induced a virtually complete blockade of the 
enzyme did not markedly interfere with the DA uptake. 
Therefore, the interference of DAI3OH inhibitors with DA 
uptake is not causally connected with inhibition of 
DAOI3H, but may be related to the act ivi ty of a Mg ++- 
dependent ATPase which was partially blocked by DS 

and FLA and not inhibited by DDC and FA. DS also 
inhibited tile ATP/Mg++-dependent accumulation of 
noradrenaline, 5-hydroxytryptamine (5-HT) and tryp- 
tamine. Reserpine, however, interferes only with the 
uptake of catecholamines (CA) and 5-HT but not with 
that  of tryptalnine. I t  is concluded that  (a) the change 
of the CA metabolism in vivo caused by some inhibitors 
of DAJ3OH may be partly connected with their inter- 
terence with granular uptake of these amines, and (b) 
DS inhibits both t h e  reserpine-sensitive and resistant 
uptake of monoamines. 

Intrace l lu lar  cAMP: H o r m o n e - I n d u c e d  C h a n g e s  
in Frog  S k i n  E p i t h e l i u m  

M. Schorderet, A. Grosso and R. C. de Sousa 
D@artements de Pharmacologic et de Physiologic, 
Ecole de Mddecine, CH-1211 Gen~ve 4 

Effects of oxytocin and norepinephrine on sodium and 
water transport in frog skin appear to be mediated by 
cAMP. Direct evidence of such mechanism can be pro- 
vided by measuring cAMP content of epithelial cells, both 
during basal conditions and after stimulation with several 
agents. The epithelium was separated from the dermis by 
means of a standard technique employing collagenase. 
Tile typical protocol consisted in the comparison of a 
control group where the skins were exposed to a low dose 
of theophylline (10 -3 M) and an experimental group ex- 
posed to the same dose of theophylline and to a hormonal 
agent during 5 rain. Significant increases in cAMP 
(p < 0.05) were obtained with oxytocin and with several 
catecholamines. Moreover, exposure to a high concentra- 
tion (10 .2 M) of theophylline or iso-butylmethylxanthine 
also resulted in cAMP values significantly higher (p < 0.01) 
than those measured in control tissues not exposed to the 
drugs. These results support the concept that  effects of 
catecholamines and oxytocin on frog skin are mediated 
by cAMP. 

Supported by SNSF, grant 3.1300.73 

A N e w  Device  for Ul tra f i l t ra t ion  and 
Concentra t ion  of F lu ids  e .g .  B lood  P l a s m a  

U. Trechsel and H. Fleisch 
Pathophysiologisches Institut der Universiti~t, 
CH-3072 Bern 

Various problems arise during ultrafiltration of plasma : 
(1) The deposition of protein on the filter diminishes the 
filtration rate and may change the molecular cut-off. 
(2) Since pH is dependent on the  pCO v the latter has to 
be kept constant and in the physiological range. (3) The 
plasma volume should be as small as possible. (4) The 
device should permit tile processing of several samples 
simultaneously. Commercial instruments available at pre- 
sent do not fulfil all these requirements. We have devised 
a new apparatus based on filtration under pressure with 
the following characteristics: (1) The deposition of protein 
on the filter is avoided by means of a movement  of the 
fluid backwards and forwards over the filter surface. 
(2) The pCO~ is maintained constant since the fluid is not 
in contact with a gas space. (3) The minimum plasma 
volume is 0.4 ml. (4) Six samples can be processed simul- 
taneously. (5) A filtration pressure up to 5 atmospheres 
Call be applied. (6) All commercially available filters can 
be used. The apparatus can also be used for concentrating 
fluids from a chosen initial volume to an end volume of 
100 ~xl e.g. for use in chromatography. 
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A D y n a m i c  Mode l  of the  O x y t o c i n  Effect on the  
Depo lar i zed  Rat  U t e r u s  

O. Wanner and V. Pliska 
Institut [i~r Molekularbiologie und Biophysik E T H ,  
CH-80d9 Zi~rich 

We have  earl ier  analysed the  dynamics  of the  K+-de - 
polar ized ra t  u terus  cont rac ted  wi th  oxytoc in  and allowed 
to re lax  in hormone-f ree  m e d i u m  on an analogue com- 
pu te r  by  an ident i f icat ion technique  and concluded t h a t  
the  dynamics  were at  least  s ix th  order (Wanner  ~ Pligka, 
Exper ien t i a  30, 698, 1974). F r o m  this result  we have  
devised var ious  s t ructures  for the  model  and tes ted t t lem 
by exper iment .  This  i t e ra t ive  procedure  has now resulted 
in a model  consist ing of the  or iginal ly  suggested 3 com- 
pa r tmen t s  (Pligka, II Fa rmaco  Ed.  Sci. 23, 623, 1968); 
a th i rd-order  process describing t i le t ime  course of the  
hormone  concent ra t ion  ill t i le  organ ba th  (par t icular ly  
account ing for the  fact  t h a t  nei ther  hormone  addi t ion  nor 
wash-out  are t ru ly  stepwise processes); an  addi t ional  
c o m p a r t m e n t  generat ing the  so-called ' fade '  phenomenon  ; 
and a s t rong nonl inear i ty  associated wi th  sa tura t ion  of 
the  hormone  receptors.  The s t ructure  of t i le modeI  re- 
quires t h a t  the  ' fade '  generat ing c o m p a r t m e n t  be s i tuated 
behind this  nonl inear i ty  and suggests s t rongly t h a t  the  
' fade '  is genera ted  by  the  contract i le  sys tem of the  muscle 
ra ther  t h a n  at  the  receptor  level, as assumed by  Pa ton ' s  
' r a te '  receptor  theory  (Proc. Roy.  Soc. London,  EB] 154, 
21, 1961). Tile model  now contains  the  m i n i m u m  number  
of e lements  necessary to describe comple te ly  the  behav-  
iour of the  depolarized ra t  uterus,  including the  slow, t ime-  
dependen t  a l tera t ions  in the  propert ies  of the  muscle. 

Supported by SNSF, grant 3.0780.73 

S c r e e n i n g  of A n t h r a c y c l i n e  A n t i b i o t i c s  for 
Card io tox ic i ty  in Rats  

G. Zbinden 
Laboratorium [i~r Experimentelle und Toxikologische 
Pathologic, Institut /i~r Pathologische Anatomic, 
Universitiit Zi~rich, CH-8003 Zi2rich 

Daunomyc in  (D) and adr iamycin  (A), 2 useful anti-  
t umor  drugs, m a y  cause le thal  c a rd iomyopa thy  in m a n  at  
to ta l  doses exceeding 550 m g / m  e. In  order  to ident i fy  de- 
r iva t ives  wi th  a be t te r  therapeut ic  index a toxicological  
screening was developed.  Ra t s  were t rea ted  5 t imes  
weekly  i.p~ ECGs moni to red  in unanes the t ized  animals  
showed Q R S  widening,  often wi th  appearance  of a dis- 
t inc t  S-wave t rough.  In  la ter  stages in t raven t r i cu la r  block,  
vent r icu lar  extrasystoles,  bradycardia ,  and hear t  failure 
occurred. These changes somet imes  developed weeks after  
d i scont inua t ion  of t r ea tment .  7 ant ibiot ics  were tes ted 
and ranked ill decreasing order of card io toxic i ty  depend-  
ing on t i le min imal  cumula t ive  dose necessary to induce 
ECG changes:  A (68 mg/m~), D (80 mg/m~), NSC-149584 
= 14-octanoate of A (110 mg/m~), NSC-164011 benzyl-  
hydrazone  of D (148 rag/m2), NSC-143496 = N-carba-  
moyl  of D (195 rag/m2), NSC-143114 = semicarbazine of 
D (490 rag/m2), NSC-118114 = N-ace ty l  of D (>  800 
nag/mS). 

Supported by SNSF; antibiotics were obtained from Drug De- 
velopment Branch, NCI, Bethesda, Md. 

Z E L L -  U N D  M O L E K U L A R B I O L O G I E  
B I O L O G I E  C E L L U L A I R E  E T  M O L E C U L A I R E  - C E L L  A N D  M O L E C U L A R  B I O L O G Y  

Strand  O r i g i n  of P o l y o m a  V i r u s - S p e c i f i c  'Giant'  
N u c l e a r  R N A  and 16 S and 19 S M e s s e n g e r  R N A  

N. H. Acheson and P. Beard 
[SREC, CH-7017 Lausanne 

Nuclear  polyoma-specif ic  R N A  synthesized late  during 
p roduc t ive  infect ion of mouse  cells consists of 'g ian t '  
molecules ( -_ 26 S) one to several  t imes  the  size of one 
s t rand of po lyoma  DNA.  Cytoplasmic  late  po lyoma-  
specific messenger  R N A  lacks these giant  molecules bu t  
consists of 2 classes wi th  sed imenta t ion  coefficients of 
16 S and 19 S. We  have  separa te ly  hybr id ized  giant,  19 S 
and 16 S R N A s  wi th  labeled separa ted  s t rands of po lyoma  
DNA.  Pre l iminary  results indicate  t h a t  the  giant  R N A  is 
comp lemen ta ry  to all of the  sequences in the  'L '  D N A  
strand,  suggesting t h a t  these  giant  molecules represent  
t ranscr ip ts  of the  entire L strand.  16 S m R N A  is comple-  
m e n t a r y  to 60% of the  L strand, while 19S m R N A  is 
complemen ta ry  to the  same L s t rand  sequences as well  
as to 40% of the  E strand.  These results suggest t ha t  (1) 
there  are two classes of 19 S m R N A ,  one complemen ta ry  
to the  L s t rand of po lyoma  D N A  and one complemen ta ry  
to the  E s t rand;  and (2) there  are also two classes of 16 S 
m R N A ,  each one conta in ing  a f ract ion of the  sequences 
present  in the  19S species comp lemen ta ry  to  the  L 
strand.  

D e t e r m i n a t i o n  of the  Fine  S truc ture  of a 
M o r p h o l o g i c a l  Var ian t  of E.  coi l  P h a g e  T 4  w h i c h  
Produces  Giants  

U. Aebi, R. Bi]lenga, A. Sleven and B. ten Heggeler 
Biozentrum der Universitiit, CH-4056 Basel 

W h e n  E. coli B ~ bacter ia  are infected wi th  a t empera -  
ture-sensi t ive  m u t a n t  in gene 24 of phage T 4 and grown 
at  in te rmedia te  tempera tures ,  t hen  they  produce in ad- 
di t ion to normal  phage par t ic les  a small  a m o u n t  of so- 
called giants  s imilar  to those which have  been described 
by Eiser l ing et al. (J. Virol. 12, 1973) and Cummings  et al. 
(J. Virol. 73, 1974). They  are infective,  show an increased 
uv  resistance, are about  10 t imes  longer than  normal  
phages and often have  two tails. We have  opt ical ly  dif- 
f racted and f i l tered electron micrographs  of nega t ive ly  
s ta ined prepara t ions  and found t h a t  the  la t t ice  cons tant  
of the  hexagona l  surface ne t  is a 125 A_ - compared  wi th  
a 112 A in T 4 polyheads  - and has a unique  p i t ch  angle 
of 14 ~ The fi l tered giants  show a ra ther  complex  cap- 
somer morphology  which is s ignif icant ly  different  f rom 
t h a t  of polyheads  (De Rosier  et al., J.  Mol. Biol. 65, 
469, 1972). However  we were not  ye t  able to s t ruc tura l ly  
ident i fy  the  different  prote in  species which appear  to be 
involved  in the  head archi tec ture  in s tochiometr ic  quan-  
t i t ies  as it  call clearly be seen in t i le corresponding gel 
electrophoresis  pat terns .  
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Glomerular  Lesions Induced in Rats by 
Prolonged I m m u n i z a t i o n  wi th  Peroxydase  

A .-Cl. Bataillard and M. Campiche 
Institut d'anatomie pathologique, H@ital cantonal, 
CH-I  OI 1 Lausanne 

Adult rats were immunized by 3 subutaneous injections 
of 5 mg of horseradish peroxydase (HRP) in incomplete 
Freund's adjuvant  at intervals of 2 weeks, then received 
2 intravenous injections of 0.75 mg of H R P  per week. 
Low-grade proteinuria developed after 20 to 30 i.v. injec- 
tions; hematuria was exceptional. Kidney biopsies were 
performed in animals with proteinuria. Tissues were pro- 
cessed for immunofluorescence and light and electron 
microscopy, and H R P  was demonstrated cytochemically. 
H R P  was occasionally found in vacuoles of mesangial 
cells. Glomerular lesions were observed after 65 i.v. injec- 
tions. The mesangium was slightly enlarged and hyper- 
cellular, and contained granules positive for IgG. Ultra- 
structurally, the foot-processes were part ly fused and the 
lamina densa showed irregularities in the mesangiM areas. 
Dense granular deposits were observed in the mesangial 
matrix in contact with tile lamina densa. H R P  was local- 
ized in these deposits. 

Supported by SNSF, grants 3.786.72 and 3.1800.73. We are grateful 
to Dr. V. Mirkoviteh for performing the kidney biopsies. 

P o l y o m a  Virus-Speci f ic  RNA in Product ively  
Infected and Transformed Cells 

P. Beard and N. H. Acheson 
Swiss Institute [or Experimental Cancer Research, 
CH-7011 Lausanne 

Using the separated strands of highly radioactive 
polyolIla DNA as hybridisation probes we have investi- 
gated the nature of virus-specific 1RNA ill the nuclei and 
cytoplasm of productively infected mouse cells and two 
lines of transformed hamster cells. Late in the infectious 
cycle, cytoplasmic viral RNA is complementary to 40% 
of one polyoma DNA strand (the E-strand) and 60% of 
tile other strand (the L-strand). Ill cytoplasmic RNA 
isolated early in the cycle before DNA replication, only 
the E-strand transcript is seen. In marked contrast the 
nuclei of infected cells, both early and late in infection, 
contain RNA complementary to most or all of the viral 
L-strand together with lesser amounts of E-strand tran- 
script. Therefore in certain regions of the polyoma genome 
both DNA strands are transcribed throughout the lytic 
cycle. Transformed cell nuclear RNA hybridsies to 60 % of 
the E-strand and cytoplasmic IRNA to 40% of the same 
strand. Neither cytoplasmic nor nuclear RNA from the 
two transformed cell lines tested contain sequences com- 
plementary to the viral L-strand. 

Drosophila cells: Colony Format ion  and Cloning 
in Agarose  Medium 
H. P. Bernhard and W. J. Gehri~g 
Biozentrum der Universitgit, CH-4056 Basel 

Estabiished cell lines of Drosophila mel.anogaster gener- 
ally have a low plating efficiency and require higher 
inocula than transformed mammalian cells. Four estab- 
lished cell lines tested do not form agar colonies if "plated 
at densities below 106 ceils per ml. We have developed a 
cloning technique in soft agar using X-irradiated or 

Mitomycin-C treated feeder cells. Clones could be ob- 
tained from each cell-line at low densities (100-1,000 
cells/ml) and with high plating efficiency, and subse- 
quently readapted to liquid culture. A complete chromo- 
some analysis was performed on the stem lines and on six 
clonal sublines. All stem lines were aneuploid and showed 
a broad distribution of chromosome numbers, whereas 
the clonal sublines displayed characteristic and substan- 
tially homogeneous karyotypes. 

Membrane  Changes During Muscle  Cell 
Differentiation Detected wi th  Plant Lectins 

B. Betschart and M. M. Burger 
Biozentrum der Universitdt, CH-4056 Basle 

Cultured muscle cells from chick pectoral muscles Were 
examined for agglutination by lectins from wheat germ, 
soybean, lentil and Concanavalin A. Specific hapten in- 
hibitable agglutination with WGA and Con A increased 
prior to or with the onset of the fusable state. An increased 
agglutinability was found even under conditions where 
fusion could not occur (EGTA), suggesting that  fusion by 
itself cannot be the cause for the increased agglutinability. 
Binding studies with radioactive WGA showed that  the 
number of receptor sites per mg protein did not increase 
during development. E S R  experiments are in progress to 
detect a possible change in membrane fluidity, which 
might explain the increased agglutinability. Fusion can 
also be inhibited by ara-C, a DNA synthesis inhibitor. 
DNA synthesis seems to be a prerequisite for the change 
in agglutinability and probably also for fusion. 

Supported by SNSF, grant 3.1330.73 

Early Transcript ional  Events  in Liver of 
Es trogen-St imula ted  I m m a t u r e  Chicks 

Frangoise Bieri and Chrisla Dierks-Ventling 
Friedrich-Miescher-Institut, CH-4002 Basel 

In liver of immature chicks treated with a single injec- 
tion of 17[3-estradiol we have previously established time- 
dependent changes of polysomal RNA synthesis (Jost et 
al. J. Biol. Chem. 248, 5262, 1973) and of nuclear protein 
and nuclear RNA synthesis EC. Dierks-Ventling et M. 
Europ. J. Biochem. 50, 34 (1974)1. In correlation with 
these findings we now present data pertaining to the 
DNA-dependent RNA polymerase activities in isolated 
liver nuclei. The nucleoplasmic polymerase I I  (mRNA) 
activity was distinguished from that  of the nucleolar poly- 
merase I (rRNA) by the addition of ~-amanitine. The 
following kinetics were obtained: Polymerase I activity 
rose to a maximum at 11/2 hours ( +  30% above the con- 
trois), then returned to control levels. In contrast poly- 
merase II  activity rose to a maximum only at 2-3 hours 
(+  25% above the controls) and returned to control lev- 
els. At 6 hours after estrogen treatment,  both polymerase 
activities increased again and reached a plateau (+100% 
above the controls) at 18 hours. This plateau remained 
constant for 48 hours. Cycloheximide given before or 
together with estrogen inhibited completely the activation 
of polymerase I. Cycloheximide given one hour after es- 
trogen t reatment  did not produce unequivocal results 
with regard to the activity of polymerase II. We concluded 
that  the activation of polymerase I at least is dependent 
on protein synthesis. 
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N u c l e o t i d e  S e q u e n c e s  of Q]3 RNA:  
a P r o g r e s s  Repor t  

M. A. Billeter, J. E. Dahlberg, C. Escarmis, C. de Giorgi, 
P. Gold/arb, H. M. Goodman, J. Hindley, L. King, 
A. Luder, F. Meyer, P. Sastry, G. Vdgeli, H. Weber 
and C. Weissmann 
Institut /i~r Molek~tlarbiologie I, Universitiit Ziirich, 
CH-8049 Z6irich; Institut de Biologic Moleculaire, 
Universitd de Gen~ve; Dept. o/ Biochemistry, 
University o/Bristol 

Tile nucleotide sequence of QI3 RNA is being analyzed 
using a variety of approaches. So far, the 5' terminal re- 
gion (229 nucleotides), the 3' terminal region (161 nucleo- 
tides), the intercistronic and adjacent regions (112 and 
143 nucleotides, respectively), segments derived from the 
coat cistron (154 nucleotides), A 2 cistron (68) and (probab- 
ly) replicase cistron (21, 60 and 164 nucleotides), and 3 
sites of unknown origin (total 91 nucleotides, including a 
sequence determined by Argetsinger-Steitz) have been 
elucidated. Furthermore 21 large oligonucleotides have 
been sequenced and their approximate locations within 
the QI~ genome have been determined. All known se- 
quences, adding up to 1,498 nucleotides (about 33% of 
the genome), as well as their location in the genome and 
their biological function, as far as they are known, will be 
presented. 

Supported by SNSF and the Jane Coffin Childs Fund 

Molecu lar  S truc tur e  of the  H i s t o n e  P o l y g e n e s  

M. Birmtiel, E. Southern, J. Tel/ord, M. Wilson, 
W. SchaNner and If. Gross 
Institut /i~r Molekularbiologie I I  der Universitiit, 
CH-8057 Zi~rich 

Highly-labelled 9 S historic messenger RNAs has been 
isolated from cleaving sea urchins. Gel electrophoresis 
separates these RNAs into at least four major messenger 
sub-species, three of which have been obtained in high 
puri ty by re-electrophoresis. The genes coding for the 
different mRNAs are repeated several hundred times in 
the sea urchin genome. Chromosomal DNA containing 
these reiterated genes has been enriched 130 fold by re- 
peated centrifugation in actinomycin-CsC1 and Hg~+- 
Cs~SO 4 density gradients. Digestion of the histone DNA 
of Psammechinus with the endonuclease EcoRI (gifts of 
Drs Murray and Yuan) yields a prominent  4.0 • 106 dal- 
ton DNA fragment~ When individually tested, all three 
histone mRNA subtractions hybridize exclusively to this 
DNA fragment, as does unfractionated 9 S mRNA. These 
results demonstrate that  genes coding for different his- 
tone proteins are linked together within a relatively short 
DNA segment that is repeated manyfold in chromosomal 
DNA. Preparative amounts of the EcoRI fragment have 
been isolated for integration into ,~-receptor phages. 

Supported by SNSF, grant 3.8630.72SR and the Helen Hay 
Whitney Foundation 

Stud ies  on In Vitro  P r o c e s s i n g  of A v i a n  
M y e l o b l a s t o s i s  V irus  P r e c u r s o r - P o l y p e p t i d e  

R. Braschler and Heidi Diggelmann 
Swiss Institute/or E,perimental Cancer Research, 
CH-IO1J Lausanne 

Chick embryo fibroblasts infected with avian myelo- 
blastosis virus (AMV) synthesize a viral precursor-poly- 
peptide that  is subsequently cleaved to form virion struc- 

tural proteins (group-specific antigens) (Eisenmann, Vogt, 
PNAS 70, 1973). We have attempted to find conditions 
under which this cleavage can be studied in vitro. Tile 
35S-methionine-labelled precursor-polypeptide was iso- 
lated from infected cell lysates by immunoprecipitation 
with an antiserum against total disrupted AMV, and pu- 
rified by SDS-polyacrytamide gel electrophoresis 
(PAGE). The purified precursor-polypeptide, still im- 
munoprecipitable, was incubated witll AMV-infected and 
uninfected cell lysates, with purified virus and with dif- 
ferent subviral fractions under different conditions. No 
specific nor unspecific cleavage could be detected. How- 
ever the precursor-polypeptide can be completely di- 
gested by added trypsin. In  crude lysates of infected cells 
obtained by sonication, specific cleavage of endogenous 
precursor-polypeptide can partially occur. Treatments 
that  destroy membrane structures (NP-40, chloroform) 
block this in-vitro cleavage. We therefore isolated the 
precursor-polypeptide in native membrane-bound f o r m  
and are trying to cleave it as in the case of the purified 
precursor-polypeptide. In  addition the interact ionof  cel- 
lular and viral proteins with the cellular membrane was 
investigated. 

Freeze  E t c h i n g  of M y o g e n i c  Cel ls  u n d e r  
Varied  Cul ture  Cond i t i ons  

M. Chiquet, H. 2FI. Eppenberger, H. Moor and D. C. Turner 
Institut [i~r Zellbiologie, E T H ,  CH-8049 Ziirich 

The freeze-etching technique was used to study the 
surface morphology of myogenic cells under culture con- 
ditions which either allowed fusion into myotubes or 
prevented formation of multinucleated cells (addition of 
1.66 mAWr EGTA). Cells were grown directly on the gold 
specimen carriers used for subsequent freeze etching and 
thus at no stage detached from the substratum. Damage 
to tile delicate filopodial structures extending from the 
cell bodies either towards other cells or towards the sub- 
stratum could therefore be avoided. Myogenic ceils grown 
in EGTA medium are typically bipolar but  neither filo- 
podia nor close cell-to-cell contacts are observed. Vermi- 
form elevations on the surface of such ceils may represent 
incomplete or degenerate filopodia that  are unable to 
protrude properly in calcium-deficient medium. Four 
hours after replacement of EGTA medium with standard 
medium protrusion of filopodia, frequent intercellular 
filopodial contacts, as well as extensive cell fusion were 
observed. I t  is tentatively concluded that  EGTA blocks 
the proper functioning of tile filopodia thus preventing 
cell contacts leading to fusion. 

Supported by SNSF, grant 3.8640.72, and the Muscular Dystrophy 
Association of America 

I so la t ion  of the  Genes  Coding  for t R N A ~  ~t 
f r o m  Xenopus laevis 

S.G. Clarkson 
Institut [r JVIolehularbiologie I I  tier Universiti~t, 
CH-8057 Zi~rich 

DNA containing the reiterated genes for tRNA} net has 
been partially purified from Xenopus laevis by centrifuga- 
tion in actinomycin-CsC1 and Ag+-Cs~SO 4 gradients. Com- 
plete purification has been achieved by digestion of this 
DNA with the restriction endonucIease EcoRI, and by 
separation of the resulting fragments by agarose slab gel 
electrophoresis. DNA complementary to tRNA~ net has 
been found solely within one discrete fragment, whose 
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molecular weight has been estimated to be 2.0 • 106 from 
its electrophoretic mobility. Partial digestion products 
whose molecular weights form an arithmetic progression 
up to the pentamer oi the 2.0 • 106 dalton fragment have 
been resolved, thus confirming that  the fragment is 
tandemly repeated. The results demonstrate the existence 
of at least one gene for tRNA} net within a 3,000 base pair 
repeating structure that  shows little if any length hetero- 
geneity. Whether each repeat contains more than one gene 
for this or another t R N A  species is under investigation, 
but the results already preclude the possibilities that  it 

contains genes for tRNAm met, tRNAVa% 5 S RNA or rRNA. 

Supported by SNSF, grant 3.8630.72 SR. 

A Tenta t ive  P h y s i c a l  Map of the  G e n o m e  of an 
A v i a n  T u m o r  Virus  

y . M .  Co//in and M . A .  Billeter 
Institut f~r Molekularbiologie I, Universitdt Zi~rich, 
CH-8049 Z#rich 

Recently it has been established that  the nucleotide 
sequence complexity of the avian tumor virus genome 
(65 S) IRNA is about 104 nucleotides, suggesting that  each 
of the 36 S subunits obtained from it by heat-denatura- 
tion has the same or very similar nucleotide sequences 
(Billeter et al., PNAS 77, 3560, 1974). To decide whether 
all subunits contain these sequences in an identical or ill 
a permuted order, ~eP-labeled 65 S RNA of the Prague 
strain of Rous sarcoma virus (subgroup B) was denatured 
and fractionated into 5 size classes ranging from intact 
36-S subunits to 10-S fragments. The poly (A)-containing 
fragments representing the original 3' end were isolated 
by chromatography on poly U- Sephadex and characterized 
by complete digestion with RNase T1 followed by two- 
dimensional gel electrophoresis. Only full-length 1RNA 
contained all large T 1 oligonucleotides of unfractionated 
65 S t~NA whereas in shorter fragments successively more 
oligonucleotides were missing. We conclude that  at least 
the vast  majori ty of 36 S 1RNA subunits have a non-per- 
muted structure. A physical map of 36 S RNA with the 
approximate location of 28 T1 oligonucleotides has been 
constructed. I t  is of particular interest that  this map 
locates the 3 oligonucleotides which are lacking in non- 
transforming variants nearest to the 3' end of the RNA. 

Supported by SNSF and the Jane Coffin Childs Fund. 

Intrace l lu lar  Event s  D u r i n g  in  v i tro  S t i m u l a t i o n  
of L y m p h o c y t e s  w i t h  M i t o g e n s  

A. Cogoli, G.E. Matthyssens and D. Givol 
Department o/ Chemical Immunology, The Weizmann 
Institute o/Science, Rehovot, Israel 

Lymphocytes from mouse spleen were stimulated in 
vitro with Con A, Periodate or LPS. The newly synthesized 
proteins were labeled with pulses of asS-methionine or 
14C-lysine and arginine at different times after stimulation. 
Soluble cytoplasmic content (cytosol) was obtained by 
freezing and thawing, and nuclei were obtained by treat- 
ment of the cells with 0.25% NP-40. The nuclear proteins 
were solubilized by t reatment  of the nuclei with 1% SDS 
and DNAse, occasional cores were removed after centri- 
fugatioll: 100% of the radioactivity was found in the 
supernatant. Nuclear and cytoplasmic proteins were 
analyzed by SDS electrophoresis on slab gels and auto- 
radiography of the dried gels. Labeled histones were found 
only in nuclei. The synthesis of all historic classes is 
specifically enhanced after stimulation. Several new 

proteins appear in the cytoplasm of stimulated cells. Free 
nuclei from normal ceils preferentially absorb one protein 
(mol. size about 50,000) if incubated with the cytosol of 
Con-A stimulated cells. 

Puri f i cat ion  of Globin  R N A  f r o m  Fr iend  Cel ls  
Induced  by  D i m e t h y l - S u l f o x i d e  

P . J .  Curtis and C. Weissmann 
Institut [iir Molekularbiologie I,  Universitdt Ziirich, 
CH-8049 Z#rich 

Friend cells can be induced by 1.5 % dimethylsulfoxide 
to produce substantial quantities of hemoglobin [Friend 
et al., PNAS 68, 378 (1971)1 and so provide a system in 
which globin RNA synthesis and processing can be stu- 
died. The procedure for the isolation of RNA-DNA hybrids 
of Coffin et al. (J. Mol. Biol. 86, 373, 1974) has been 
adapted for the purification of RNA molecules containing 
globin sequences. Essentially, globin cDNA elongated witll 
dCMP residues was hybridized to radioactive RNA. The 
RNA-DNA hybrid was specifically bound to poly 
I-Sephadex by virtue of its poly dC tail. Using this method 
(with some further elaborations) hybridization of labeled 
RNA from uninduced and induced Friend cells yielded 
0.01% and 0.15% labeled RNA in the hybrid fraction, 
respectively. However hybridization analysis of the RNA 
purified from induced cells indicated only 5-10% puri ty 
in regard to globin mRNA. This low puri ty was due to 
at tachment  of ribosomal RNA to the globin m R N A  
moiety of the RNA-DNA hybrid. The contamination by 
labeled ribosomal RNA was eliminated by addition of 
excess degraded yeast RNA. Labeled RNA from induced 
Friend cells purified by this modified method consisted 
of more than 70% gtobin specific sequences. 

Supported by SNSF and the Jane Coffin Childs Fund 

D e m o n s t r a t i o n  of A - C e l l s  and G l u c a g o n  in  the  
Canine  S t o m a c h  

C. Ru/ener, D. Baetens, L. Munoz, C. Srikant, R. Dobbs, 
R. Unger and L. Orci 
Institut d'Histologie et d'Embryologie, Ecole de Mddecine, 
CH-7217 Gen~ve 4 et V A H  and U. o[ T X  S W  Medical 
School, Da21as, Texas (USA) 

Hyperglucagonemia has recently been demonstrated in 
depancreatized dogs and is believed to play a mediating 
role in their hyperglycemia. These studies were designed 
to identify the source of this extrapancreatic glucagon 
and to characterize its cells of origin. Extracts  of canine 
gut were immunoassayed with 30 K (highly specific for 
pancreatic glucagon) and 78 J (highly cross-reactive with 
GLI). Fundus contained ~-~ 200 ng of glucagon/g of 
tissue but no GLI. Post-pyloric gut had < 2 ng of 
glucagon/g. EM studies of the fundus revealed cells 
ultrastructurally indistinguishable from pancreatic A-cells. 
Those cells were virtually absent elsewhere where glucagon 
was either low or undetectable. Incubation of fundus with 
peroxidase-conjugated specific anti-glucagon serum re- 
vealed an abundance of positive cells in fundus but very 
few elsewhere. Immunofluorescent staining with the same 
antibody gave similar results. "vVe conclude tllat tile 
canine fundus contains: (1) glucagon immunologically 
indistinguishable from pancreatic glucagon; (2) A-cells 
with granules ultrastructurally indistinguishable from 
pancreatic A-cells; and (3) cells which are immunohisto- 
chemically positive for pancreatic glucagon. 

Supported by SNSF, grants 3.8080.72, 3.0310.73 and N.I.H. 
02700-15 
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S y n t h e s i s  and  in  v i t ro  R e p l i c a t i o n  of an 
E x t r a c i s t r o n i c  M u t a n t  of Q[~ R N A  

E. Domingo, R .A .  Flavell and C. Weissmann 
Institut ]i~r Molehularbiologie I, Universitiit Z~rich, 
CH-8Od9 Zi~rich 

The me thod  of s i te-directed mutagenes is  (Flavel l  et  al., 
J. Mol. Biol. 89, 255, 1974) has been used to produce 
a fur ther  def ined m u t a t i o n  in the  3 ' -extracis t ronic  region 
of the  Q]3 genome. Na-hydroxyCMP was in t roduced in 
place of U M P  at  posi t ion 39 f rom the  5"-end of Q~ R N A  
minus  strands.  W h e n  subs t i tu ted  minus  s t rands were used 
as t empla t e  for Q~ replicase to di rect  a single round of 
plus s t rand synthesis  20% of the  p roduc t  conta ined an 
A--~G t rans i t ion  at  posi t ion 40 f rom the  3'-end, as evidenced 
by the  appearance  of a new large Tt-ol igonucleot ide t h a t  
was isolated by  b id imensional  po lyac ry lamide  gel electro- 
phoresis and character ized by  nearest  neighbor  analysis. 
W h e n  the  react ion ini t ia ted by  subs t i tu ted  minus-s t rands  
was al lowed to proceed for several  rounds the  propor t ion  
of m u t a n t  R N A  decreased, suggest ing t h a t  under  the  in- 
v i t ro  condi t ions  used the  m u t a n t  R N A  was repl icated less 
eff iciently than  wi ld- type  Q~ RNA.  The biological  
ac t iv i ty  of the  m u t a n t  R N A  is under  inves t igat ion.  

Supported by SNSF and the Jane Coffin Childs Fund 

In terce l lu lar  J u n c t i o n s  b e t w e e n  P i tu i cy te s .  
A F r e e z e - F r a c t u r e  S t u d y  

J . J .  Drei/uss, C. Sandri, K. Akert and H. Moor 
Ddpartement de Physiologic, Ecole de Mddecine, 
CH-I2I  7 Gen~ve 4 
Hirn/orschungsinstitut und E TH, CH-8049 Zi~rich 

Neurogl ia l  ceils (pituicytes) const i tue the great  ma jo r i ty  
of the  nuclea ted  elements  present  in the  neurohypophysis ,  
bu t  l i t t le  is known of the i r  function.  Using freeze-fracture,  
we observed intercel lular  junct ions  be tween pi tuicytes ,  
bu t  ne i ther  between these  and neurosecret()ry axons,  nor  
be tween axons themselves  in the  ra t  neura l  lobe. Two 
types  of j unct ions  occur. Gap j unct ions  appear  as macular  
aggregates  of membrane- in te rca la ted  part icles  wi th  a 

10 nm center  to center  spacing (face A) or a comple-  
m e n t a r y  a r r ay  of smal l  depressions (face 13); t h e y  inter-  
connect  the  thin,  in ter twining p i tu iey te  processes which 
cover  t i le axon endings. Complex junct ions  are charac-  
ter ized by  a combina t ion  of gap and t igh t  junct ions,  one 
or more  pa tches  of par t ic le  aggregates  typ ica l  of a gap 
junc t ion  appear ing  between the  ridges of a t i gh t  junct ion.  
Complex junct ions  occupy larger areas t h a n  gap junc- 
t ions and were seen only  be tween  p i tu icy te  cell bodies. 
These observat ions  provide  evidence ill f avour  of electr ical  
and metabol ic  coupling be tween pi tu icytes  in the  m a m m a -  
l ian neurohypophysis .  

Supported by SNSF, grants 3.133.69, 3.134.69, 3.712.72 

La t h i a m i n e  et se s  e s t er s  i n t e r v i e n n e n t - i l s  clans 
le m S t a b o l i s m e  de l 'ac t6y lchol ine?  

L. Eder et Y. Dunant 
Ddpartement de Pharmacologie, Ecole de Mddecine, 
CH-7277 Gen~ve d 

Le tissu ne rveux  exige pour  son act ivi t6  la pr6sence de 
th iamine .  Dans l 'o rgane  61ectrique de la Torpille,  l ' ac6ta te  
externe  est util is6 comme  pr6curseur de l 'ac6tylchol ine 
(Israel et  Tu6ek, J. Neurochem.  22, 487, 1974). D ' au t r e  
par t ,  au cours de  la s t imulat ion,  le t a u x  d 'ACh pr6sente 

des oscillations p6riodiques soutenues (Dunant  et  al., Na-  
ture,  Lond.  212, 485, 1974). Afin de d6terminer  si la 
th iamine  e t  ses esters phosphor iques  jouen t  un r61e dans 
le t r anspor t  et  le recyclage de l 'ac6tate ,  leurs t a u x  res- 
pectifs  sont  mesur6s dans l 'organe ~lectrique au repos et  
pendan t  l 'act ivi t6.  Le  f rac t ionnement  subcellulaire est  
utilis6 pour  localiser l ' ac t iv i t6  des enzymes  impliqu6es 
dans le m6tabol isme des th iamines-phosphates  ( thiamine 
pyrophosphatase ,  t r iphosphatase ,  phosphotransf6rases).  

Charac ter i za t ion  of F r a g m e n t s  of B a c t e r i o p h a g e  
Q~ R N A  and S e q u e n c e  D e t e r m i n a t i o n  of a 
F r a g m e n t  of the  Coat Cis tron  

Cristina Escarmis, P. Sastry, M .A .  Billeter and 
C. Weissmann 
Institut /fir 2Vfolekularbiologie I, Universitiit Zi~rich, 
CH-8049 Ziirich 

31 large oligonucleotides produced by  comple te  diges- 
t ion of ~3~p] Q]3 R N A  by  RNase  T i were isolated by  two- 
dimensional  po lyacry lamide  gel electrophoresis  and se- 
quenced to a large extent .  Thei r  locat ion wi th in  the  
genome was established by  prepar ing  shor t - te rm QJ3 re- 
plicase products  on a minus  s t rand  templa te ,  isolat ing the  
resul t ing Q]3 plus-s t rands a t  var ious  stages of complet ion  
and de termining  which large T i ol igonucleotides were 
present  wi th in  each p roduc t  of defined length.  Now we 
used these ol igonucleotides as markers  to character ize  
par t ia l  RNase  T1 degradat ion  products  of [sap] Q]3 R N A  
which can be reproducib ly  f rac t ionated  into 49 bands  by  
po lyacry lamide  gel electrophoresis.  The  mate r ia l  f rom 
each of these bands (which still  consisted of a number  oI 
R N A  fragments)  was character ized by f ingerpr in t ing  wi th  
respect  to its con ten t  of the  marker  oligonucleotides.  Two 
of these bands,  yielding a high amoun t  of two oligonuc- 
leotides character is t ic  for the  coat  cistron, were fur ther  
purif ied by a modif ied two-dimens ional  po lyacry lamide  
gel electrophoresis  using Io rmamide  a t  p H  3.5 in the  first  
dimension.  Two pure  f ragments  could the reby  be isolated. 
The sequence of the  shorter  of these f ragments ,  corres- 
ponding  to the  coat  aminoac id  sequence No. 16 to 66 has 
been a lmost  comple te ly  de te rmined  and will  be presented.  

Supported by SNSF and the Jane Coffin Childs Fund 

T h e  Ent ire  S e q u e n c e  of L Chain  m R N A  
Corresp on d s  to S i n g l e  Copy Genes  
M-G. Farace, 2VI.-F. Aellen, P. Vassalli and B. Mack 
Department of Pathology, CH-7217 Geneva 4 

W e  have  carried out  exper iments  a imed a t  es t imat ing  
the number  of immunoglobul in  genes in mouse plas- 
m o c y t o m a  DNA.  L chain m R N A ,  isolated by  procedures  
previous ly  described f rom mye loma  MOPC 41 and 104, 
and chemical ly  labeled wi th  125I (5 • 107 cpm/~g) was 
hybr id ised  under  condit ions of D N A  excess. The  Cot curve  
showed double t rans i t ion  kinetics,  wi th  one component  
corresponding to about  300 gene copies and the  o ther  to 
1 copy. Since da ta  wi th  e D N A  had shown t h a t  there  is 
one gene for the  C region, the  re i te ra ted  component ,  also 
observed by  o ther  authors,  had  been in te rpre ted  as being 
ei ther  the  V region or a non- t rans la ted  5 ' -segment  of L 
chain m R N A .  We  have  fur ther  inves t iga ted  the  ques t ion 
of the re i te ra ted  R N A  by  two  approaches:  (1) Fu r the r  
pur i f ica t ion of L chain m R N A  as a single band on forma-  
mide  gels resutts in a Cot curve  witt l  a single t ransi t ion 
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corresponding to 1-2 genes, with the disappearance of 
the reiterated component. (2) Hydroxyapat i te  chromato- 
graphy of the hybrides obtained with purified RNA shows 
that  L chain mRNA (MOPC 41) cannot have a reiterated 
sequence longer than about 20 nucleotides. The data indi- 
cate that, contrary to previous reports, the entire sequence 
of L chain mRNA corresponds to unique genes and that  the 
observed reiterated RNA component results from con- 
taminating species. These have been identified on the side 
fractions of the acrylamide gel. 

Supported by SNSF, grant 3.1310.73 

D e m o n s t r a t i o n  of Carbohydrate  R e s i d u e s  on the 
Outer  Surface  of Rabbi t  Leukocyte  Granules  

M.E.  Feigenson, H .P .  Schnebli and M. Baggiolini 
Wander Ltd, CH-3001 Berne and 
Friedrich Miescher Institute, CH-dO02 Basel 

In polymorphonuclear leukocytes (PMNs), fusion of 
azurophil and specific granules with phagocytic vacuoles 
is a selective process which governs the release of bacterici- 
dal and digestive proteins, and which may depend upon 
mutual  recognition of the merging membranes. Characteri- 
zation of the granule membranes is, therefore, a logical ap- 
proach to the study of this process. Using the plant lectin 
ricin, conjugated to ferritin (RF), we have demonstrated 
the presence of carbohydrate residues on the surface of 
intact grannies. Granules prepared by density gradient 
fractionation and incubated with 1RF are processed for 
microscopy under conditions which insure random 
sampling. The electron-dense R F  is bound to the outside 
of azurophil and specific granules but  not to mitochondria. 
When R F  is pre-incubated with the hapten e-lactose, the 
binding is essentially abolished. Morphometrical analyses 
show no difference in the RF  binding density of either 
type of granule. This demonstration of exposed carbo- 
hydrate moieties on the granule surface suggests the 
presence of membrane glycoproteins, which may be in- 
volved in the recognition process preceding fusion. 

C o m p a r a t i v e  P e p t i d e  A n a l y s i s  of S truc tura l  
Prote ins  f r o m  S i m i a n  Virus  40 and S o m e  
T e m p e r a t u r e  Sen s i t i v e  M u t a n t s  

G. Fey and B. Hirt 
Institut Suisse de Recherches Experimentales sur le Cancer, 
CH-I077 Lausanne 

Tryptic peptides from structural proteins of SV40 wild 
type (labelled with 14C-arginine) and temperature-sensi- 
t ive mutants  of three late complementation groups (Is- 
belied with 3H-arginine) were compared by double label 
ion exchange chromatography on chromobeads P. The 
aim is to establish a 9drrelation between structural pro- 
teins and complementation groups, i.e. to map the struc- 
tural proteins on the genome, since the location of the 
complementation groups is known with respect to the 
restriction enzyme map of tile SV 40 genome. Results: 
(a) We find one peptide of altered mobility in the major 
capsid protein VP 1 (46,000 dal) for each ts B 201 and ts 
C 219, indicating that  both complementation groups B 
and C correspond to VP 1. (b) The two minor capsid pro- 
teins of the wild type:  VP 2 (c. 43,000 dal) and VP 3 
(30,000 dal) have identical arginine peptide patterns. 
(c) We find two additional peptides in VP 3 for ts D 238 
and one additional peptide in VP 1 for ts D 101 but no 
peptides with altered migration in both cases. The pattern 
of VP 1 from ts D 238 is indistinguishable from wild type. 

D N A  Repl i ca t ion  in Bri j -58  Treated  M o u s e  
P-815 Cel ls  

J. R. Gautschi 
Pathologisches Institut, Universitdt Bern, CH-3070 Bern 

DNA replication in mammalian cells involves the for- 
mation of at least two replication intermediates : Okazaki 
fragments (50-200 nucleotides) and replicon-sized mole- 
cules ( ~  105 nucleotides). To study mechanisms control- 
ling initiation and elongation of intermediates, an in vitro 
system was developed. Cultured cells were treated with 
the detergent Brij-58, washed and incubated with the 
eight ribo- and deoxyribonucleoside triphosphates, cre- 
atine phosphate, ereatine phosphokinase, MgC12, MnCI~, 
KC1, EGTA, cadaverine, dextran, sucrose, dithiothreitol 
and HEPES.  Characteristics of the system are : (1) During 
the preparation no detectable strand breaks are formed 
in preexisting DNA (Mn > 2 • 10 s dalton@ (2) 3H-TTP 
is incorporated into DNA at a constant rate during 20-30 
min at 30~ (3) Okazaki fragments and replicon-sized 
molecules are labeled after a 5 min pulse at 30 ~ (4) After 
a 30 sec pulse at 25~ more than 60% of incorporated 
radioactivity are found in Okazaki fragments. (5) In 
pulse-chase experiments, Okazaki fragments are con- 
verted to replicon-sized molecules. Thus, characteristics 
of DNA chain elongation in vitro are similar to those in 
intact ceils. 

Supported by SNSF, grant 3.923.72 

E v i d e n c e  for a Vira l  Matura t ion  C o m p l e x  in 
P a r v o v i r u s  Infected Cel ls  

M. Gautschi and G. Siegl 
Institut /(tr Hygiene und medizinische Mikrobiologie, 
CH-3000 Bern 

By lysis of nuclei from parvovirus Lu III-infected 
Hela-cells at low ionic strength (1 m M  NaC1) a nucleo- 
protein complex is released sedimenting with > 200 S in 
sucrose gradients containing 0.35 M NaCI. This complex 
is infective. The protein component is largely composed 
of the two virus-specific structural polypeptides present 
in a similar relative amount as found in infective virions. 
About 90% of the DNA is accessible to digestion by 
DNase I. This t reatment  releases viral particles, empty 
capsids (60 S) and capsomeres ( <  20 S). RNase has no 
effect on the stability of the complex. During density 
equilibrium centrifugation in 3.5 M CsCt the complex is 
dissociated into a main component banding at 1.46 g/ml, 
DNA, and four particle species containing a variable 
amount of nucleic acid. Since reconstruction experiments 
provided no evidence for the complex being artificially 
generated during the isolation procedure, it may be as- 
sumed that  it plays an important  role in parvovirus 
maturation. 

G r o w t h  Inh ib i t i on  of Organ  Cul tured  E m b r y o n i c  
Bones  by  Meta l  Chlor ides  

H. Gerber, M. B~rge, J. Cordey, W. Ziegler and 
S. M. Perren 
Labor/fir experirnentelle Chirurgie, CH-7270 Davos-Platz 

Modern implant alloys, although exhibiting good cor- 
rosion resistance, release metal ions into the tissue. There 
is an interest in sensitive and reproducible standard tests 
of tissue toxicity. In vitro experiments were conducted 
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wh ich  e n a b l e d  t h e  e x a m i n a t i o n  of t h e  effect  of m e t a l  
chlor ides  on growing  bones.  18-days-old pa i r s  of e m b r y -  
onic r a t  f emora  were cu l tu red  accord ing  to  Fel l  an  Weiss  
(J. Exp .  Med. 121, 551, 1965). The  r i g h t  a n d  t h e  lef t  
f e m u r  f rom each  a n i m a l  were r a n d o m l y  ass igned  to  t he  
e x p e r i m e n t a l  or  con t ro l  group.  P a r a m e t e r s  e x a m i n e d  
were:  we t  weight ,  d r y  we igh t  and  his to logy.  I n  t h e  f i rs t  
e x p e r i m e n t  so lu t ions  of 10 -3 were used.  CrC13, FeC13, and  
TiC13 e x h i b i t e d  a low, and  CoC12 and  NiCI~ a m a r k e d  in- 
h i b i t i o n  of growth .  I n  t he  second e x p e r i m e n t  w i t h  I I  
i oga r i thmic  c o n c e n t r a t i o n s  of CoC12 a n d  NiC12 b e t w e e n  
10 -5 M a n d  3,16 x 10 -3 .M the  s ca t t e r  of t h e  va lues  was  
low and  we found  a good cor re la t ion  b e t w e e n  t h e  app l ied  
c o n c e n t r a t i o n  of m e t a l  ions a n d  t he  r e su l t i ng  g r o w t h  in- 
h ib i t ion .  The  descr ibed  s t a n d a r d i z e d  t i ssue  t ox i c i t y  t e s t  
m e t h o d  is of i n t e r e s t  for  f u r t h e r  s tud ies  on  t h e  e f fec t  of 
soluble  m e t a l  salts.  

S u p e r c o i l i n ~  of SV40 D N A  and C h r o m a t i n  
S truc ture  

J. E. Germond, B. Hirt, P. Oudet, WI. Gross-Bellard 
and P. Chambon 
Institut Suisse de Recherche Expdrimentale sur le Cancer, 
CH-1011 Lausanne, et Institut de Chimie Biologique, 
Facultd de ]V/ddecine, t7-67085 Strasbourg Cedex 

Supercoi led  D N A  molecules  f rom s i m i a n  v i ru s  40 were 
c o n v e r t e d  b y  u n t w i s t a s e  to  re laxed,  c o v a l e n t l y  closed 
circles. The  re laxed  D N A  was  assoc ia ted  in v i t ro  w i t h  
those  four  h is tones ,  wh ich  are  p r e s e n t  in  t he  v i rus  par -  
t icles (F2A1, F2A2, F 2 B  a n d  F3). I n  e lec t ron  mic rographs ,  
t h e  r e su l t i ng  complexes  a p p e a r  twis ted ,  w i t h  g lobu la r  
s t r u c t u r e s  (nucleosomes) a long  t he  DNA.  I n c u b a t i o n  
w i t h  n n t w i s t a s e  r em oves  t he  twis t s  f rom t h e  complexes .  
E x t r a c t i o n  of t he  D N A  f rom u n t w i s t e d  complexes  yields 
supercoi led molecules.  The  n u m b e r  of superhe l ica l  t u r n s  
pe r  molecule  co r responds  to  t he  n u m b e r  of nuc leosomes  
pe r  D N A  molecule  in  t h e ' h i s t o n e - D N A  complexes .  The  in 
v i t ro  associa ted  complexes  look s imi la r  to  those  e x t r a c t e d  
f rom v i rus  par t ic les  or f rom in fec ted  cells. T he  nucleo-  
somes fo rmed  in v i t ro  r e semble  closely those  in c h r o m a t i n .  
E a c h  nuc leosome con t a in s  a b o u t  200 base  pa i r s  of DNA.  
The  t o r t i o n a l  d e f o r m a t i o n  of t h e  D N A  in t he  nuc leosome 
is e q u i v a l e n t  to  t h e  u n w i n d i n g  of t he  doub le -he l ix  b y  one 
t u rn .  

Supported by SNSF, DGRST, INSER1V[ and FRMF 

T r a n s - S y n a p t i c  E n z y m e  I n d u c t i o n  in  the  Rat  
A d r e n a l  Medu l la  in  Org a n  Cul ture  

R. Goodman, U. Otten and H. Thoenen 
Biozentrum der Universitiit, CH-4056 Basel 

As a p re r equ i s i t e  for  s t u d y i n g  in v i t ro  t he  c o m p l e x  
processes  i n v o l v e d  in t r a n s - s y n a p t i c  e n z y m e  induc t ion ,  
o rgan  cu l tu re  cond i t ions  for t h e  r a t  ad r ena l  medu l l a  
r e p r e s e n t a t i v e  for  t h e  in  ~-ivo s i t u a t i o n  were developed.  
The  processes of t r a n s - s y n a p t i c  e n z y m e  i n d u c t i o n  in i t i a t ed  
in v ivo  b y  i n j e c t i n g  5 m g / k g  of rese rp ine  2 h p r io r  to  t he  
r e m o v a l  of t he  ad r ena l  medul la ,  c o n t i n u e d  in  th i s  cu l tu re  
s y s t e m  a n d  t he  f ina l  levels of t y ro s ine  h y d r o x y l a s e  (TH) 
were c o m p a r a b l e  to  those  seen in vivo.  T r a n s e c t i o n  of t he  
sp l anchn ic  f ibers  supp ly ing  t h e  ad r ena l  m edu l l a  or  ad-  
m i n i s t r a t i o n  of a c t i n o m y c i n  D p r io r  to  rese rp ine  admin i s -  
t r a t i o n  abo l i shed  t h e  rise in  T H  a c t i v i t y  b o t h  in v ivo  a n d  
in cul ture .  The  f ind ing  t h a t  0.29 m M  cor t i cos te rone  added  
to t he  cu l tu re  m e d i u m  i n h i b i t e d  t he  increase  in T H  ac- 
t i v i t y  i n i t i a t ed  b y  reserp ine  suppor t s  t h e  h y p o t h e s i s  t h a t  
g lueocor t icoids  a c t  as m o d u l a t o r y  agen t s  in  t r a n s - s y n -  

ap t i c  e n z y m e  induc t ion .  T h a t  t he  m o r p h o l o g y  of ad rena l  
medu l l ae  in  cu l tu re  and  in  v ivo  are  i nd i s t i ngu i shab le  is 
f u r t h e r  ev idence  t h a t  th i s  cu l tu re  s y s t e m  is r e p r e s e n t a t i v e  
for t he  in  v ivo  s i tua t ion .  

Supported by SNSF, grant 3.563.71 

T h e r m o a d a p t a t i o n  of E n z y m e s  in  T h e r m o p h i l i c  
and M e s o p h i l i c  Cul tures  of Baci l lus  Ca ldo tenax  

H.-U. Haberstich and H. Zuber 
Institut ~i~r Molekularbiologie und Biophysih tier E T H ,  
CH-8049 Zi~rich 

The  e x t r e m e l y  t h e r m o p h i l i c  Bacillus caldotenax could 
be  a d a p t e d  to  bo th ,  t h e r m o p h i l i c  a n d  mesophi l ic  condi-  
t ions .  W i t h  some enzymes  of t he  g lycolyt ic  p a t h w a y ,  i t  
could be  shown  t h a t  70~ p roduced  more  t h e r m o s t a b l e  
enzyme- fo rms  t h a n  37~ 37~ of ]3. caldo- 
t e n a x  were f u r t h e r  c u l t i v a t e d  a t  5 ~ i n t e rva l s  b e t w e e n  30 ~ 
and  70 ~ . I t  was obse rved  t h a t  cells cu l tu red  in t h e  t e m -  
p e r a t u r e  r ange  b e t w e e n  300-50 ~ p roduced  t h e r m o l a b i l e  
e n z y m e  va r i an t s ,  whi le  cu l tu res  b e t w e e n  600-70 ~ syn the -  
sized t h e r m o s t a b l e  va r i an t s .  A t  55 ~ b o t h  t ypes  were p rob -  
ab ly  formed.  Mesophi l ic  cul tures ,  f u r t h e r  c u l t i v a t e d  above  
500 showed a p r o n o u n c e d  lag-per iod,  express ing  ex tens ive  
me tabo l i c  changes .  I n  t he  lag-per iod,  t h e r m o l a b i l e  en- 
zymes  were no  longer  p r e s e n t  as ear ly  as 20 mil l  a f t e r  
inc reas ing  t h e  t e m p e r a t u r e  (70~ a n d  syn thes i s  of t h e r m o -  
s t ab le  enzymes  s t a r t e d  a b o u t  1 h before  t he  b e g i n n i n g  of 
t h e r m o p h i l i c  g rowth .  S imi la r  resu l t s  were  o b t a i n e d  wi th  
B. c a l d o t e n a x  p r e c u l t i v a t e d  a t  70 ~ and  c u l t i v a t e d  be-  
tween  30~ a n d  70~ 

T h e  R i f a m p i c i n - R N A  P o l y m e r a s e  C o m p l e x :  
Inf luence  of S u b s t a n c e s  w h i c h  Interact  w i t h  the 
E n z y m e  

J. Handschin and W. Wehrli 
Ciba-Geigy AG, CH-4002 Basel 

The  b i n d i n g  and  d issoc ia t ion  k ine t ics  b e t w e e n  r i fam-  
p ic in  a n d  D N A - d e p e n d e n t  R N A  po lymerase  of E. colt 
change  d u r i n g  e n z y m e  pur i f i ca t ion .  The  complex  w i t h  a n  
e n z y m e  pur i f ied  b y  (NH4)2SOa-fract ionat ion is fo rmed  
a n d  dissocia ted  a b o u t  t e n  t i m e s  more  s lowly t h a n  t h a t  
w i t h  a n  e n z y m e  f u r t h e r  pur i f i ed  b y  DEAE-ce l lu lose  chro-  
m a t o g r a p h y .  The  R N A  p re sen t  in  t h e  c rude r  e n z y m e  is 
respons ib le  for  t h i s  difference.  Nucleic  acids such  as 
r R N A ,  t R N A  a n d  D N A  w h e n  added  to t h e  pur i f i ed  R N A  
po lymerase  h a v e  a s imi la r  effect,  wh ich  is enhanced  b y  
t h e  add i t i on  of Mg 2+. Since t h e  Keq r e m a i n s  a l m o s t  con-  
s t an t ,  nucleic  acids p r o b a b l y  do n o t  a l t e r  t h e  r i f ampic in -  
b i n d i n g  site, b u t  m i g h t  in te r fe re  s te r ica l ly  w i t h  t h e  en- 
zyme,  i n h i b i t i n g  b o t h  release of b o u n d  r i f ampic in  as well  
as b i n d i n g  of free an t ib io t i c .  S tud ies  w i t h  r ibonucleos ide  
t r i p h o s p h a t e s  showed  t h a t  on ly  pu r ine  nucleot ides ,  a n d  
on ly  as t h e i r  Mg~+-salts, s tab i l i ze  t h e  e n z y m e - a n t i b i o t i c  
complex.  This  raises some in t e r e s t i ng  ques t ions  as to  t he  
ac t ion  of r i f ampic in  on  R N A  cha in  in i t i a t ion .  

Effect of I n s u l i n  and N o n - s u p p r e s s i b l e  
I n s u l i n - l i k e  A c t i v i t y  (NS IL A)  on A c t i v i t y  of 
Orn i th ine  D e c a r b o x y l a s e  

G. HaseIbacher and R. E. Humbel 
Biochemisches Institut der Universittit, CH-8032 Zi2rich 

O r n i t h i n e  deca rboxy lase  (ODC) is t h e  r a t e  l imi t ing  
e n z y m e  in polT~amine b iosyn thes i s .  H i g h  t i ssue  levels of 
p o l y a m i n e s  h a v e  been  assoc ia ted  w i t h  r ap id  growth .  The  
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ac t iv i ty  of ODC in non-divid ing tissue is ve ry  low, but  
can be great ly  increased by  var ious  growth s t imulants .  
We compared  act ivi t ies  of ODC after  addi t ion of some 
growth p romot ing  substances to synchronized chick em- 
bryo  I ibroblast  cultures. Insul in  (200 mU/ml)  and N S I L A  
(200 ~zU/ml) s t imula te  ODC approx imate ly  sixfold, 10% 
fetal  calf serum about  eighteenfold.  Nerve  growth factor  
does not  increase ODC ac t iv i ty  above control  levels. The 
ex ten t  of ODC ac t iva t ion  achieved wi th  serum, N S I L A  or 
insulin corresponds to the  respect ive increase in cell 
number  obta ined wi th  these growth s t imulants .  A sharp 
increase in ODC ac t iv i ty  occurs be tween 2.5 and 5 hours 
af ter  addi t ion  of the  growth  factors, wi th  a peak  a t  4 to 
4.5 hours. The potent ia l  to ac t iva te  ODC decreases pro-  
gressively as ceils leave G 1 phase and pass th rough  S 
phase of the  cell cycle. 

G A B A - U p t a k e  in P r i m a r y  Cultures of Neonatal  
Rat Cortex 

Kathleen L. Hauser 
Ciba-Geigy AG, CH-4002 Basel 

Monolayer  cultures of cells f rom newborn  ra t  cerebral  
cor tex  accumula te  7-aminobutyr ic  acid (GABA) from the  
incubat ion  medium.  Up take  of G A B A  is dependen t  on 
the  t empera tu re  and t ime  of incubat ion  and requires 
sodium ions in the  medium.  Kine t ic  studies at  25 ~ show 
tha t  bo th  high aff ini ty  and low aff in i ty  up take  mecha-  
nisms are present.  The  Km for the  high aff ini ty  up take  
(2.5 • 10 .6 M) is s imilar  to the  value  publ ished for cor tex  
slices f rom newborn  rats  (5 • 10 .6 M; G. A. R. Johns ton  
and L. P. Davies,  J.  Neurochem.  22, 101-105, 1974). 
G A B A  uptake  can be inhibi ted by 2,4-diaminobutyr ic  
acid and fi-alanine, as well  as by phenothiazines  and other  
neuro t ransmi t t e r  up take  inhibitors.  At  present,  i t  has not  
been possible to de termine  whether  G A B A  is t aken  up 
into neurons or glial cells, or both.  Various cell types  are 
seen in these cultures,  including cells wi th  long processes 
and typ ica l  neuronal  morphology.  Rad ioau tographs  of 
cultures incuba ted  wi th  aH-GABA show m a n y  of these 
cells to be heavi ly  labeled, on a background of l ight ly  
labeled cells wi thou t  processes. 

Translat ion in vitro of P o l y o m a  Virus Specific 
(16 and 19S) m - R N A  
K. von dee Helm and N. Aeheson 
ISREC,  CH-707I Lausanne 

Late  polyoma-specif ic  messenger  R N A  consists of two 
size classes, w i th  sed imenta t ion  coefficients of 16 S and 
19 S. Hybr id iza t ion  studies (Acheson and Beard, these 
abstracts)  have  shown t h a t  bo th  16 S and 19 S R N A s  are 
complemen ta ry  to the  same par t  (60%) of the  L s t rand of 
po lyoma  DNA,  while 19 S R N A  also contains  sequences 
complementa ry  to  40% of the  E. s t rand.  To fur ther  char-  
acterize these RNAs,  we have  begun to t rans la te  t h e m  
into proteins  in a cell-free sys tem of wheat  germ. Cyto- 
plasmic R N A  from polyoma-infec ted  mouse cells was 
passed over  an ol igo-dT cellulose column, poly A-con- 
ta in ing  R N A  (85% of the  to ta l  polyomaspecif ic  RNA)  
was eluted and sedimented twice consecut ively  on a su- 
crose gradient.  The  16 S R N A  s t imula ted  the synthesis  of 
a polypept ide  wi th  the  same electrophoret ic  mobi l i ty  as 
the  ma jo r  capsid prote in  of po lyoma virus, in addi t ion  to 
numerous  other  polypept ides .  The  19 S R N A  also s t imu-  
la ted  the  synthesis  of a polypept ide  of the  same mobil i ty ,  
bu t  to a much  lower level. 

Distribution of Glutamate  Decarboxylase  and 
Choline Acetyl transferase  in the Pigeon Optic 
T e c t u m  

H. Henke and F. Fonnum 
Brain Research Institute, CH-8029 Zurich and 
Norwegian De/. Res. Establ., Kjeller (Norway) 

The optic r ec tum was cu t  into 20-~ sections paral lel  to 
the  surface. The sections were freeze-dried and used for 
microdissect ion;  sections s tained for acetylchol inesterase 
were used as controls.  I t  was possible to prepare  each of 
t h e  15 l aminar  layers of the  opt ic  t e c t u m  separately.  The 
ac t iv i ty  of g lu t ama te  decarboxylase  (GAD, L-glutamate  
1-carboxy-lyase,  EC 4.1.1.15) and choline ace ty l t rans-  
ferase (acetyl-CoA-choline O-acetyl transferase,  EC 2.3.1.6) 
was measured in each layer.  GAD is an enzyme typ ica l  
for GABA-conta in ing  nerve  terminals ,  choline acetyl-  
t ransferase is a marker  enzyme for cholinergic nerve  
endings. GAD ac t iv i ty  was localized most ly  in layers 1-7, 
peaking in layer  4 and  5. Choline acetyl t ransferase  act iv-  
i ty  over lapped wi th  the  acetylchol inesterase  s taining pat-  
tern.  Less t h a n  one th i rd  of the  ac t iv i ty  was found in 
layers 1-7 bu t  the  highest  ac t iv i ty  was localized in layers 
3 and 5. Nei ther  GAD nor  choline acetyl t ransferase  ac- 
t i v i t y  was found in the optic  nerve. 

Supported by European Training Program and SNSF, grants 
3.124.73 and 3.823.72 

A N e w  RNA-Dependent  RNA P o l y m e r a s e  Activity 
in Influenza Virions 

M. Horisberger 
Ciba-Geigy AG, CH-4002 Basel 

A new R N A  polymerase  ac t iv i ty  has been de tec ted  in 
inf luenza virions. I t s  assay requires t he  presence of ribo- 
somes, Mg ~+ and salt  at  low concentra t ion (30 m M  KC1). 
There  is no ac t iv i ty  in the  absence of ribosomes. Ribo-  
somes washed wi th  1 M KC1 are still  act ive.  The effect of 
r ibosomes can be pa r t ly  mimicked  by  Mn 2+ and salt  a t  
h igh concent ra t ion  (200 m M  KC1) (usual assay condi t ions  
described in the  l i terature) .  Histories, p ro tamine  or R N A  
primers  cannot  subs t i tu te  for ribosomes. Tile funct ion of 
r ibosomes could be to displace an inh ib i to ry  prote in  or to 
change the  s t ructure  of the  r ibonucleoprote in  by binding 
to the  R N A .  The  s tudy  of the  p roduc t  (base composi t ion,  
sedimenta t ion  properties,  hybridizat ion)  indicates  t h a t  
the  new R N A  polymerase  ac t iv i ty  of the  v i r ion  is prob- 
ab ly  responsible for the  p r imary  t ranscr ip t ion  of the  viral  
genome dur ing infection. 

DNA P o l y m e r a s e s  in Brain Neuronal  Nuclei:  
Increased Activity  During Learning 
U. Hi~bscher, A. Kni~sel, Rita Heidelberger and 
C. C. Kuenzle 
Institut ]i& Pharmakologie und Biochemie, 
Veteriniirmedizinisehe Fakultiit der Universitiit Zi~rieh, 
CH-8057 Zi~rich 

Neuronal  nuclei  were isolated f rom the  cerebral  cortices 
of t ra ined and control  ra ts  and D N A  polymerase  act ivi t ies  
de termined  using var ious templa tes .  The  t ra in ing appa-  
ra tus  consisted of a large cage designed to provide  a 
m a x i m u m  of social and in te l lec tual  s t imulat ion,  while a t  
the  same t ime  requir ing t rue  learning for survival ,  Thus,  
in order to get access to food and water ,  animals  were 



zeU- und Molekularbiologie -Biologie cellulaire et mol6eulaire - Cell and Molecular Biology 741 

forced to balance on ropes, select and open appropriate 
gates and traverse a maze placed in front of the food 
dispenser. Twenty-five rats were maintained in this 
'superenriched environment '  for 10 days (postnatal days 
21 to 30). DNA polymerase activities were observed with 
all templates tested (native and denaturated DNA, poly 
d (A-T), poly(rA) �9 (dT)l 0. Most important, however, was 
the finding that  DNA polymerase activities were signifi- 
cantly greater in trained as compared to control rats 
when poly d (A-T) was used as a template. No such effect 
was evident with the other templates. The significance of 
this finding with respect to learning processes remains to 
be elucidated. 

Evidence  for a G l y c i n e r g i c  N u c l e u s  in  the  
M i d b r a i n  of the  P i g e o n  

S. P. Hunt, H. Ki~nzle and M. Cudnod 
Brain Research Institue, CH-8029 Zurich 

Neurons within the central nervous system can be 
classified according to their abilities to take up relevant 
transmitter  substances or their precursors (tt6kfelt, T. 
and Ljungdahl, A., Exp. Brain Res. 74, 354-362, 1972). 
Using this approach and injecting tri t iated glycine into 
the optic tectum of the pigeon we have found cell bodies 
distant from the rectum, within the nucleus isthmi, pars 
parvocellularis (IPC) were heavily labelled. IPC neurons 
were further found to selectively take up gtycine and 
from histochemical and retrograde marking techniques, 
to receive an acetylcholinesterase-positive projection from 
layer 11 of the rectum. IPC projects back to the tectum 
notably to layer 5 (Karten, H .J .  pers. comm.) a region 
also receiving a heavy projection from the retina, Removal 
of the retina and the subsequent analysis of IPC projec- 
tions with autoradiographic techniques suggested that  
there had been a loss of structure of the terminal arborisa- 
lion within lamina 5 accompanied by an increase in the 
intensity of the projection within the retinally deprived 
lamina 5. 

Supported by SNsF, grants 3.124.73 and 3.823.72 

T h e  Re i tera t ion  F r e q u e n c y  of M a m m a l i a n  
H i s tone  Coding  S e q u e n c e s  

E. Jacob and M. C. Wilson 
Institut [i& Molekularbiologie I I  der Universitiit 
CH-8057 Z~trich 

Histone mRNA has been isolated from two mammalian 
cell lines, HeLa and mouse L929 cells. These 8-10 S IRNA 
fractions lack poly (A), require continued DNA synthesis 
for their appearance in the cytoplasm, cross hybridize to 
purified sea urchin (Psammechinus miliaris) histone DNA, 
and may be translated in vitro into histone protein. To 
estimate the reiteration frequency of the mammalian 
histone coding sequences, probes of unfractionated histone 
message and electrophoreticalIy distinct histone mlRNA 
subspecies, or histone messenger sequences further select- 
ed by hybridization to sea urchin DNA were hybridized 
with their homologous DNAs. Comparison with kinetic 
standards of known reiteration (human ribosomal RNA, 
poly (A) containing m R N A  and E.coli  cRNA) has in- 
dicated that  the histone genes are represented 20-50-fold 
in the human and routine haploid genomes. 

Supported by SNSF, gran~ 3.8630.72SR 

Release  of P h o s p h o g l u c o m u t a s e  f r o m  E. coli  by 
O s m o t i c  S h o c k  or S p h e r o p l a s t  F o r m a t i o n  

G. R. Jacobson and J. P. Rosenbusch 
Biozentrum der Universitiit, CH-d056 Basel 

Phosphogtucomntase catalyzes reversibly the conver- 
sion of glucose-l-P to glncose-6-P. In E. coli this enzyme 
has a role in both the glycolytic and cell wall biosynthetic 
pathways. In monitoring the release of enzymes from 
E. colt after osmotic shock, we have observed that  60-70 % 
of the total  phosphoglucomutase act ivi ty  is reproducibly 
released when the plasmolyzed cells are shocked by ice- 
cold water, while less than 10% of either of the intra- 
cellular enzymes fl-galactosidase or glucose-6-P dehydro- 
genase is liberated. More phosphoglucomutase act ivi ty is 
released from spheroplasts (up to 40% of the total) than 
can be accounted for by the low level of general cell lysis, 
while less than 6% of the total act ivi ty could be found in 
the envelope fraction from ceils lysed by agitation with 
glass beads. The identity of the act ivi ty we measured with 
that  of the purified E. colt enzyme was established by its 
requirement for Mg+2, its stimulation by mercaptan and 
its sensitivity to p-mercuribenzoate. These results suggest 
that  phosphoglucomutase in E. colt is localized at or near 
the surface of the cell. 

Supported by SNSF, grant 3.0920.73 

Metabo l i c  Di f ferences  in  Bac i l lus  s t e a r o t h e r m o -  
p h i l u s  G r o w n  at 55 ~ and 37 ~ 

L. Jung, R. Jost, E. Stoll and H. Zuber 
Institut [i~r Molekularbiologie und Biophysih der ETH,  
CH-8049 Ziwich 

Bacillus stearothermophilus was adapted to grow at 
55 ~ and 37 ~ in a complex medium with almost equiva- 
lent yields in cell mass. In both temperature ranges the 
maximum specific growth rates ~r~x were identical. Cel- 
lular extracts of this bacterium showed remarkable dif- 
ferences in the activity levels of several enzymes depend- 
ing on the respective growth temperature. High activities 
of alcohol-, lactate- and glyceraldehyde-3-phosphate- 
dehydrogenase were found in 55~ and the res- 
piratory quotient  exceeded 1.0. Enzymes of the TCC- 
cycle and the respiratory chain were of low activity. 
Pyruvate,  lactate, and ethanol were formed. Succinate- 
and isocitrate-dehydrogenase activity was high in 37o- 
cultures and the respiratory quotient  was beIow 1.0. 
No alcoholdehydrogenase was detected in ceils from 
mesophilic cultures. Lactate and pyruvate  were readily 
metabolized as second carbon sources. Under anaerobic 
conditions at 55~ enzyme activities, metabolites and 
~max were the same as under aerobic conditions whereas 
at 37~ no growth was possible when oxygen was 
excluded. 

R a d i o a c t i v e l y  Labeled S p e r m a t o z o a  and the  
Cyto logy  of Fer t i l i za t ion  in  Mice  

T. P. Keneklis and N. Odartchenko 
Institut suisse de reeherches expdrimentales sur le lancer 
CH-I011 Lausanne 

Fertilization in mice is known, on morphological 
grounds, to be]ong to the classical Ascaris type:  two 
distinct parental groups of chromosomes form without 
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fusion of pronuclei and thus no true zygote nucleus. The 
association of paternal and maternal genomes character- 
istic of biparental heredity has been studied autoradio- 
graphically following fertilization of mouse ova by sper- 
matozoa which were previously labeled with tri t iated 
thymidine in their DNA, or with tri t iated arginine in 
their arginine-rich histores. Eggs collected at very early 
stages during or shortly after fertilization reveal a sharp 
separation between post-pronucIear parental chromosome 
groups at initial stages of chromatin condensation. Later, 
when observed on the metaphase plate of the first cleavage 
mitosis, chromosomes originating from each parent are 
not randomly intermixed as classically expected. This is 
expressed in interphase chromatin later in cleavage as a 
gonomeric separation between paternally and maternally 
derived chromatin. Only labeled paternal DNA at the 
exclusion of paternal arginine-rich llistones appears to 
pareicipate in cellular events beyond swelling of the sperm 
head shortly after penetration into the egg, as judged by 
an early loss of all t r i t iated arginine-labeled material. 

A S i m p l e  M e t h o d  for the  Preparat ion  of Cell  
Cul tures  for U l t r a m o r p h o l o g i c a l  I n v e s t i g a t i o n s  

H. Kuhn 
F. HoNmann-La Roche 6, Co., AG, CH-dO02 Basel 

The preparation of cell cultures for ultramorphological 
investigations is often difficult because of the tight adhe- 
sion of the culture layer to the supporting medium, and 
also the delicate nature of the cell layer. A simple method 
is described which allows the preparation of cell cultures 
for electron microscopy in plastic Falcon* dishes. The 
cultures are fixed, then dehydrated in ethanol (up to 
100 %) in situ. Immediately before the change to propylene 
oxide, 3-5 mm squares are cut ill tile culture layer, and, 
after adding the propylene oxide, tile dishes are carefully 
shaken. Because of the effect of propylene oxide in dis- 
solving the plastic material, the culture squares separate 
from the Falcon* dishes. They are immediately decanted 
into a glass vessel, washed with propylene oxide and 
embedded in Epon. Using this method, the culture layer 
is completely surrounded by Epon, so that  the difficulties 
usually encountered in preparing ultrathin sections do not 
arise. Areas of interest in the culture layer may be selected 
by carefuliy cutting the squares upon microscopic ex- 
amination. Moreover, with this method it is not necessary 
to have confluent layers further it is also possible to 
prepare growing explants for electron microscopy. 

T ubera l  D A  N e u r o n s  and Tanycy te s :  
R e s p o n s e  to Elec tr ica l  S t i m u l a t i o n  and N i c o t i n e  

W. Lichtensteiger and f .G. Richards 
Pharmakolog'isches Institut der Universitiit, 
CH-8006 ZC~rich, und F. HoMmann-La Roche 6, Co., A G. 
CH-d002 Basel 

Microfluorimetric observations on the effect of brain 
stimulation on the tuberoinfundibular dopamine (DA) 
neurons indicate that  different patterns of anterior 
pituitary secretion can accompany similar reponses of 
this DA system. Such a moduIatory action might be 
explained, i.a., by an effect on non-neuronal elements at 
the neurohaemal contact zone of the median eminence. 
This possibility was studied on oestrogen-progesterone- 
pretreated or untreated ovariectomized rats. The animals 
were subjected to treatments known to elicit fast bilateral 
reactions in the tuberal DA neurons, i.e., medial preoptic 
or medial amygdaloid stimulation (15 rain) or injection of 

nicotine (lmg/kg, 20 min). The fluorescence intensity of 
tuberal DA neurons was then measured on one side, whereas 
on the other side the proportion of the neurohaemal con- 
tact  zone covered by tanycytes was determined by electron 
microscopic examination of ultrathin sections of the 
remaining half of the median eminence. Although dif- 
ferences between steroid-injected and untreated rats were 
observed, the overall changes were consistent: the re- 
sponse of the DA neurons, an increase in mean fluores- 
cence intensity, was correlated with the proportion of 
capillary surface covered by tanycyte processes. This 
suggests that  the tuberaI DA neurons may modulate 
anterior pi tui tary function partly through an action on 
these elements. 

Microscop ic  O b s e r v a t i o n  of L iberat ion  of 
F l u o r e s c e n t  C o m p o u n d s  f r o m  5 H T  O r g a n e l l e s  of 
Live  B lood  P la te l e t s  

H. P. Lorez, M. Da Prada, W. Boguth, 
H. R. Baumgartner a~id A. Pletscher 
F. Hoffmann-La Roche 6~ Co. Lid, CH-gO02 Basel 

Subcellular distribution studies with blood platelets of 
rabbits, rats and guinea pigs exposed to mepacrine, 
acridine orange or daunomycin in vitro and in vivo 
showed that  these fluorescent compounds markedly accu- 
mulated in the 5-hydroxytryptamine (5 I-IT) storage organ- 
elles. Fluorescence microscopy of live platelets loaded 
with the compounds revealed fluorescent granular ele- 
ments of about 400 nm in diameter similar in size and 
appearance to 5 FIT organelles isolated from these plate- 
lets. In rabbits the average number of the fluorescent 
granules per platelet (approx. 17) was of the same order 
as that  of the 5 FIT organelles previously estimated by 
electron microscopy. On irradiation for 10 or more sec- 
onds with violet-blue light, the loaded platelets started 
to emit subsequent flashes. These were characterized by 
a marked increase for a few seconds of the fluorescence 
of the whole platelets including their pseudopods followed 
by fading. According to microfluorimetric measurements, 
10-25 flashes could be emitted by a single rabbit  platelet. 
Each flash was probably due to the liberation of the 
fluorescent compound from one 5 t-IT organelle. 

G r o w t h  Control  and the  Mitot ic  Cel l  Surface  
Change  

R.J .  Mannino, Jr., and M . M .  Burger 
Biozentrum der Universitiit, CH-4056 Basel 

A non-agglutinating lectin preparation, Succinyl-Con 
A, inhibits the growth of untransformed 3T3 mouse fibre- 
blasts in a concentration dependent, non-toxic, rever- 
sible manner. Succinyl-Con A inhibited cells accumulate 
in the G1 phase of the cell cycle and by several parameters 
appear identical to a density-inhibited monolayer. 
Growth inhibition requires specific binding of Succinyl- 
Con A to the ceils and not to a necessary factor in the 
growth medium. The final density reached by a popula- 
tion of cells in the presence of Succinyl-Con A is inde- 
pendent of the initial (i.e. plating) density; this suggests 
that  both cell-cell interactions and Succinyl-Con A-cell 
interactions are necessary for the termination of growth. 
Succinyl-Con A inhibits growth only through an inter- 
action with cells in the mitotic and/or early G~ phase of 
the cell cycle. 

Supported by SNSF, grant 3.1330.73 



Zell- und Molekularbiologie -Biologie cellulaire et mol6culaire - Cell and Molecular Biology 743 

Ant igen-Binding  Capacity of Cytotoxic  T 
Lymphocyte s  (CTL) 

A. Matter and D. Snary 
F. Hoffmann-La Roche 60 Co. AG, CH-4002 Basel, 
and N I M R ,  Mill Hill, London (England) 

13 cell an t igen-b inding  measures  specific and clonal ly 
expressed surface receptors  whose funct ion  is inhibi ted 
by  ant i  immunoglobul ins .  T cell an t igen  binding is no t  
clear:  In cont ras t  to  B celts the  receptors  have  a lower 
af f in i ty  or are less numerous,  t h e y  require  37 ~ to funct ion 
and the i r  s t ruc ture  is stil l  under  debate.  In  cont ras t  to 
these precursor  cells the  d i f ferent ia ted  CTL show a 
specific and mechanica l ly  robust  b inding as a prere- 
quisi te  for the dea th  of the  t a rge t  cell. CTL react  w i th  
serologically defined (SD) ant igens of the  targets .  Mem- 
brane f ragments  wi th  demons t rab ly  wel l -preserved SD 
ant igens inhibi t  at  high concent ra t ion  the  funct ion  of CTL 
nonspecif ical ly whereas  at low doses there  is a sl ight  bu t  
specific enhancement .  EM au torad iography  of CTL incu- 
ba ted  under  appropr ia te  condi t ions  wi th  surface labelled 
(125I) in tac t  t a rge t  cells shows a high percentage  of CTL 
a t t ached  to t a rge t  cells. There is no t ransfer  of label inside 
the CTL. The number  of CTL t h a t  bind under  ident ical  
condi t ions  iodina ted  m e m b r a n e  f ragments  is lower;  qui te  
often label  is found inside CTL wi th in  small  vacuoles  and 
lysosomes. These discrepancies are unexpla ined  so far. 

Qfl RNA Elongated wi th  a 3" T e r m i n a l  Oligo C 
Tract  

P. Mekler and M.A .  Billeter 
[nstitut /~r Molekularbiologie I, Universitdt Zi~rich, 
CH-8049 Zi~rich 

To s tudy  the  requi rements  for recogni t ion of Qfl R N A  
by Qfl replicase we have  prepared  Qfl R N A  wi th  a 3' ter-  
mina l  oligo C tail.  By  incuba t ing  Qfi replicase wi th  Q/~ 
R N A  and 3~P-GTP as the  only substrate ,  poly  G was 
synthesized (presumably  by slippage). This  upon addi- 
t ion of non- rad ioac t ive  ATP,  was e longated to the  se- 

quence p p p G p G p G  (pG) ~ p A p G p G p A p G p A p G p A p G p G p  
GOt t at  which po in t  CTP  is required for fur ther  elongation.  
After  r emova l  of substra tes  all 4 unlabeled t r iphosphates  
were added to comple te  the  minus  strands.  Analysis  of 
the  RNase  T~ digest ion products  revealed tha t  the  modi-  
fied minus  s t rand conta ined about  10 G residues more 
than  normal  minus  s t rands  (n ~ 10 as compared  to n = o). 
Af ter  hybr id iza t ion  wi th  poly C up to 15% of this R N A  
bound  to poly  I -Sephadex.  Plus s t rands  synthesized on 
these minus  s t rands  were analyzed by T 1 f ingerpr in t ing:  
a lmost  no normal  3" t e rmina l  ol igonucleot ide was de tec ted  
bu t  instead a new oligonucleotide appeared,  conta in ing  
about  9 residues more t h a n  the  normal  3' t e rmina l  oligo- 
nucleotide.  If  the  modif ied minus  s t rands were used for 
ex tens ive  repl icat ion only about  10% of the  plus s t rands  
produced at  the  end of the  cycles conta ined a modif ied 3' 
end, suggest ing tha t  the  modif ica t ion  allows less efficient  
replication.  

Supported by SNSF and the Jane Coffin Childs Fund 

Separation of Repetit ive and Non Repet i t ive  
sequences  of HeLa Cells H N - R N A  and their  
Relat ionship wi th  P o l y - A  Attached Messenger  

Marialuisa 2VIelli 
Imti tut  /i;r Molekularbiologie I I  der Universiliit, 
CH-8057 Zi~rich 

I t  has been shown t h a t  the  re i te ra ted  high molecular  
weight  f ract ion of hetero-geneous nuclear  R N A  of H e L a  
cells hybr idizes  to clusters of repea ted  sequences in the  
DNA.  This  f inding suggests t h a t  the  re i te ra ted  sequences 
of H n - R N A  migh t  be also clustered in a s t ruc ture  which 
is somewhat  in cont ras t  wi th  some of the  current  hypo-  
thesis. To dis t inguish be tween clustering and fine inter-  
spersion of repea ted  sequences, the  r epe t i t ive  and no t  
repe t i t ive  sequences of the H n - R N A  were separa ted  wi th  
the  technique  of R N A - D N A  habridizat ion.  I t  was found 
t h a t  H n - R N A  in which the  molecular  weight  af ter  hybridi-  
zat ion was ranging from 0.15-3 • 106 Daltons,  hybridizes  
to approx.  50%, under  condi t ions  which allow the  hybr idi -  
zat ion of re i te ra ted  RNA.  The hybr id ized and not  hybridi-  
zed fract ions of the  R N A  were collected and hybr id ized 
again in excess DNA.  Tile results were as follows: the  
fract ion of R N A  eluted f rom the  hybr id  show-s a kinet ic  
which covers several  orders of magn i tude  and high en- 
r i chment  for re i tera ted  sequences. This  hybr id  is also 
ve ry  sensit ive to RNAse  digestion. The  hybr id iza t ion  of 
the  sequences which did not  anneal  in the  first  react ion 
is instead ve ry  uniform, wi th  a kinet ic  consistent  wi th  
the presence of essential ly non repe t i t ive  sequences. The 
hybr id  shows low 1RNAase sensi t ivi ty.  The existence of 
separate  sequences, conta in ing essential ly re i te ra ted  
sequences is consis tent  wi th  cluster ing of repe t i t ive  
sequences. 

Supported by SNSF, grant n ~ 3.8630.72 SR 

The Binding Sites  of Qfl Repl icase  on Qfl RNA 

F. Meyer, H. Weber, H.J .  Vollenweider and 
C. Weissmann 
Institut /i~r Molekularbiologie I, Universiti~t Z~rich, 
and Institut /'~r Zellbiologie ETH,  CH-8Od9 Zi~rich 

Earl ier  work  (Weber et  al., Exper i en t i a  30, 711, 1974) 
had shown that ,  depending  on react ion conditions,  Qfl 
replicase is able to bind specifically to ei ther  or both  of 
two regions on Q$ R N A .  One site has been ident i f ied by  
sequence de te rmina t ion  wi th  the  beginning of ti le coat  
cistron. I t  is p robab ly  responsible for the  t rans la t ional  
repressor  act ion of Qfi replicase (Wreber et  al., Na tu re  New 
Biol. 237, 166, 1972). The second site, which is t hough t  
to be essential  for the  recogni t ion of Qfl R N A  as t empla t e  
for its replicase, has been character ized by  three non- 
over lapping  R N A  segments  or iginat ing f rom a region 
s i tuated between %100 and 2,700 nucleot ides  f rom the  
5' end. We now repor t  the  complete  nucleot ide  sequences 
of these three f ragments  which have  chain lengths of 164, 
60 and 21 nucleotides.  The f ragments  do not  over lap  wi th  
the  known sequences a t  the  r ibosomal  binding site of the  
replicase cistron which are located nearby.  E lec t ron  mi- 
croscopic visual izat ion of Qj5 rep l icase-RNA complexes  
(see also H . J .  Vollenweider  et al., these abstracts ,  1975) 
also suggests a two-si te  in terac t ion  be tween Qfl replicase 
and IRNA. 

Supported by SNSF and the Jane Coffin Childs Fund 
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A s s o c i a t i o n  w i t h  R i b o s o m a l  S u b u n i t s  and w i t h  
Vira l  Prote in  of in  Vi tro  S y n t h e s i z e d  S e m l i k i  
Fores t  Virus  (SFV) R N A  

M. R. Michel 
Sloan-Kettering Institute, New York, N .Y . ,  USA., and 
Swiss Serum and Vaccine Institute, CH-3001 Berne 

Using an ex t rac t  f rom infected cells which catalyzes 
the  in v i t ro  synthesis  of all species of SFV !RNAs, i t  is 
found t h a t  none of the  newly synthesized virus-specific 
R N A s  are free, bu t  all are associated wi th  s t ructures  
of  va ry ing  size, separable f rom each o ther  by  differ- 
ent ia l  centr i fugat ion.  We have  concent ra ted  on the  
s t ructures  to which the in v i t ro  synthesized 26 S SFV 
R N A  is associated. This R N A  is the  major  v i ra l  messenger 
R N A i n  SFV-infected  cells. The 26 S R N A  synthesized 
in v i t ro  is found associated wi th  nucleoproteins  in ri- 
bonucleoproteins  (RNPs) sediment ing be tween 40 and 
60 S. These RNPs,  af ter  f ixat ion wi th  glutara ldehyde,  
have  heterogeneous densities in CsC1 ranging f rom 1.37 to 
1.50 g/ml.  In  the  part icles at  a dens i ty  of 1.37 g /ml  the  26 S 
R N A  is associated wi th  v i ra l  nucleocapsid protein.  This 
R N P  m a y  be the  precursor  to the  v i ra l  nucleocapsid.  In  
the  R N P s  wi th  dens i ty  greater  than  1.37 g /ml  the  in v i t ro  
synthesized 26 S R N A  is bound to r ibosomal  subunits.  
These R N P s  (>  t t lan 1.37 g/ml) are t hough t  to be in- 
t e rmedia tes  in the  proces of fo rmat ion  of polyribosomes.  

D N A  S y n t h e s i s  Rate  vs .  T h y m i d i n e  Incorporat ion  
in S y n c h r o n o u s  M a m m a l i a n  Cel ls  

G.G. Miller and R. Schindler 
Pathologisches Institut der Universitiit, CH-3010 Bern 

The incorporat ion of labeled thymid ine  (TdR) in con- 
centra t ions  ranging f rom 5 • 10-s to 10-5 M was compared  
wi th  the  t rue  ra te  of D N A  synthesis  in synchronous 
routine m a s t o c y t o m a  cell cultures.  The D N A  synthesis  
ra te  was measured  as moles T d R  incorpora ted  per  106 
cells per  h in cultures where endogenous T M P  product ion  
was blocked by ametbopter in ,  and was compared  wi th  
incorpora t ion  o5 3H-TdR plus T d R  in the  absence of the  
inhibitor .  At  all T d R  concentra t ions  studied, m a x i m a  and 
min ima  of 3I-t-Tdl~ incorpora t ion  occurred a t  the  same 
t ime  as those of D N A  synthesis  rate.  Using 5 • 10 -s TdR,  
the  difference be tween m a x i m u m  and min imum incor- 
pora t ion  was, however ,  smalter  than  t h a t  of D N A  syn- 
thesis ra te  and t h a t  a t  h igher  precursor  concentrat ions.  
CsC1 gradient  centr i fugat ion analysis indicated t h a t  
newly synthesized D N A  of cells in early S period had a 
lower adenine- thymine  con ten t  than  tha t  of cells in la te  
S period. 

Supported by SNSF, grant 3.923.72 

In v ivo  A s s e m b l y  of T i g h t  J u n c t i o n s  

R. Montesano, D. Friend, A. Perrelet and L. Orci 
Institut d'Histologie et d'Embryologie, 
Ecole de Mddecine, CH-1211 Gen~ve 4 

Bile canaliculi  of 14-day embryonic  ra t  l iver  have  some 
ful ly-developed t igh t  junct ions  (TJs). To s tudy  the  intra-  
membranous  events  dur ing their  format ion,  we freeze- 
f rac tured  g lu tara ldehyde-f ixed livers of embryos  r emoved  
at  var ious  intervals .  The  following observat ions  are pre- 
sented in the  sequence in which we envisage them.  Par t i -  
cles aggregate  in otherwise par t ic le-def ic ient  areas of 
p lasma membrane  near  the  luminal  surface. Lines of con- 

tiguouS par t ic les  branch  per ipheral ly  from the  edges of 
the  i rregular  arrays, f requent ly  forming a ne twork  joining 
other  particle-islands.  E v e n  a t  this s tage complemen ta ry  
B-f rac ture  faces conta in  nar row furrows r a the r  t han  rows 
of pits, dis t inguished the  l inear  aggregates on the  A-face 
as forming t igh t  ra ther  t han  gap junct ions.  Shor t  seg- 
ments  of the  l inear arrays  become beaded rows which 
merge with  smooth  ridges, now ident i f iable  as par ts  of 
discont inuous TJs .  W i t h  the  cont inuing confluence of 
beaded and smooth  ridge segments,  ma tu re  T J s  become 
ful ly appreciable.  As noted previously,  the  ma tu re  T J  
contains  gap junct ions  wi th in  its domain.  Our observa-  
t ions favor  the  in te rpre ta t ion  t h a t  the  de novo assembly 
of T J s  consists of the  ' fusion'  of separate  part icles  into 
beaded ridges which in tu rn  become confluent  and t rans-  
formed into cont inuous  smooth  ones. 

Supported by SNSF, grants 3.8080.72 and 3.0311.73 

In V i t r o - I n d u c t i o n  of E n d o g e n o u s  C - T y p e  V iru se s  
in L y m p h o i d  Cel ls  

Ch. Moroni and G. Schumann 
Friedrich-Miescher-Institut, CH-4002 Basel und 
Ciba-Geigy AG, CH-4002 Basel 

Lipopolysacchar ide  induces C- type  viruses in short-  
te rm spleen cultures of mice. Concanaval in  A is also induc- 
t ive,  b u t  only in combina t ion  wi th  5-bromo-2 ' -deoxyuri -  
dine (BrdU). In  contrast ,  phy tohemagg lu t in in  is not  in- 
ductive,  wi th  or wi thou t  BrdU.  Induced  viruses band a t  
1.16 g/cm 8, conta in  reverse t ranser ip tase  and can be found 
as budding part icles on the  surface of induced cells. In  
v i t ro  induct ion of virus depends on : 1. cell type,  2. mi togen  
specificity, 3. genotype.  

Different ia l  C h r o m a t i n  F luorescence  and i ts  
R e l a t i o n s h i p  to  the  Cel l  Cycle  

H. M~ller and Gertrude C. Moser 
A bteilung Genetik, Universittits-Kinderklinik Basel, 
CH-4005 Basel, and Dept. of Genetics, Albert Einstein 
College o/Medicine, New York, N. Y. 10461 (USA) 

In te rphase  nuclei  s tained wi th  quinacr ine dihydro-  
chloride show different  f luorescent  pa t te rns  according to 
thei r  posi t ion in the  cell cycle. In  general, a decrease in 
f luorescent  in tens i ty  occurs dur ing the  G 1 phase and all 
increase begins in t he  D N A  synthesis  period. This obser- 
va t ion  pr imar i ly  based on the  analysis of h u m a n  em- 
bryonic  f ibroblasts  and synchronized H e L a  cells ($3) pro- 
vides  fur ther  evidence for conformat ional  changes of the  
chromat in  t h a t  span the  ent ire  interphase,  The  fluores- 
cent  character is t ics  were used as cytological  parameters  
to s tudy  the  behavior  of cons t i tu t ive  he te rochromat in  in 
relat ion to the  cell cycle and to analyze m a m m a l i a n  t em-  
pera ture  sensi t ive cells ( B H K  21, ts AF8 and others) 
which are assumed to car ry  muta t ions  in the  cell cycle 
regula t ing mechanisms.  

Quant i ta t ive  D e t e r m i n a t i o n  of B B - C r e a t i n e  Kinase  
in  Crude Extrac t s  C o n t a i n i n g  al l  T h ree  
I s o e n z y m e s  
J. C. Perriard, E. R. Perriard und H. M. Eppenberger 
Institut ]i~r Zellbiologie, E T H ,  CH-80d9 Zi2rich 

Puri f ica t ion  of rabb i t  ant ibodies  against  chick MM 
creat ine kinase (MM-CPK) was achieved by immuno-  
adsorpt ion of ant isera  on MM-CPK immobi l ized  on Se- 
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pharose 4B. Highly  purif ied ant ibodies  were eluted wi th  
acidic buffers or wi th  high ionic s t rength  and subse- 
quen t ly  covalent ly  coupled to Sepharose 4 B  beads. This  
mater ia l  re ta ined  its immune  r eac t i v i t y  and could adsorb 
more than  1 mg  M M - C P K / m l  packed adsorbent .  All the  
B B - C P K  ac t iv i ty  of an i soenzyme mix tu re  was observed 
in the  f lowthrough  of such an immunoadsorp t ion  column, 
while the  MM and MB species of the  enzyme were quan-  
t i t a t ive ly  retained.  This  single step procedure  provided  
an accurate  me thod  for de te rmin ing  B B - C P K  ac t iv i ty  in 
crude ext rac ts  f rom chick muscle and cul tures  of myo-  
genic cells. Bound isoenzymes could be eluted in h ighly  
purif ied form from the  co lumn wi th  high ionic s t rength  at  
neut ra l  p H  and regained up to 80% of thei r  a c t i v i t y  af ter  
exhaus t ive  dialysis  agains t  low ionic s t rength  buffer. 
Similar  methods  are being developed for the  de termina-  
t ion of MM-CPK wi th  ant i  B B - C P K  immunoadsorp t ion  
columns.  

Supported by SNSF, grant 3.8640.72 and the Muscular Dystrophy 
Association of America 

S EM I n v e s t i g a t i o n s  on P h y s i o l o g i c a l  Cel l  Death  
in  the  Chick  E m b r y o  Heart  

T. Pexieder 
Institut d'Histologie et d'Embryologie de l' Universitd, 
CH-7017 Lausanne 

The physiological  cell dea th  in bulbar  cushions of nor- 
mal  embryon ic  hear ts  is charac ter ized  by  the  presence of 
numerous  prenecrot ic  cells w i th  cytosegresomes.  La te r  on 
m a n y  macrophages  appear.  E v e n  if T E M  invest igat ions  
have  shown a exocytosis  of cytosegresomes into the inter-  
cellular spaces and a digest ion of ingested mater ia ls  in 
phagosomes,  the i r  fur ther  fate  was no t  known.  Chick 
embryonic  hear ts  be tween  t i le four th  and s ix th  day  of 
incuba t ion  were inves t iga ted  by a $4-10 Stereoscan scan- 
ning electron microscope af ter  a g lu ta ra ldehyde  micro- 
perfnsion, microdissection,  osmium t e t roxyde  postf ixa-  
tion, graded ethanols  dehydra t ion  and cri t ical  po in t  dry-  
ing f rom Freon  13. The fr ic t ion surfaces of bulbar  cush- 
ions were found to be covered by  a cont inuous  layer  of f la t  
squamous- l ike  endocardia l  cells wi th  some microvill i .  On 
the  o ther  hand on cushions '  borders,  in ti le 'dead water '  
zones, exocytosis  of eytosegresomes into the  bu lbar  lumen  
could be observed.  In  these regions the  endocardia l  co- 
verage  was f requen t ly  not  cont inuous and there  were, 
especially at  t he  cell l imits ,  numerous  dehiscences com- 
munica t ing  wi th  the  cardiac jelly. I n  some cases the  
macrophages  were seen enter ing the  blood s t ream in the  
neighbourhood of such holes. 

Supported by SNSF, grant 3.8440.72 

A N e w  Cleavage  A s s a y  for Res t r i c t i o n  
E n d o n u c l e a s e s  

J. Reiser and R. Yuan 
Biozentrum der Unlversitiit, CH-4056 Basel 

Four  different  assays have  recent ly  been used for re- 
s t r ic t ion enzymes.  Bo th  sucrose g rad ien t  and gel electro- 
phoresis assays do no t  give quan t i t a t i ve  values  whereas  
t ransfect ion is ve ry  t ime  consuming.  The s tandard  filter- 
b inding assay is based on the  format ion  of an enzyme-  
D N A  complex which can then  be t rapped  on ni t rocel lu-  
lose filters. However ,  the  rest r ic t ion endonucleases f rom 

E. colt (Pl)  and E. colt (15) do no t  show such binding,  and 
a new cleavage assay t h a t  was quick and quan t i t a t i ve  had 
to be developed.  The  basis for the  assay is the  observa t ion  
of Saucier and W a n g  (Biochem. 12, 2755, 1973) tha t  
circular ~ D N A  binds to  nitrocellulose fi l ters under  spe- 
cified conditions,  whereas  l inear  3, D N A  will pass through.  
For  the  c leavage assay l inear 2 D N A  is circularized to 
form hydrogen-bonded  circles (Hershey circles). The cir- 
cles are then  exposed to the  enzyme in a comple te  react ion 
mix tu re ;  the  react ion is s topped by  SDS and f i l tered 
rapid ly  th rough  nitrocellulose fil ters wi thou t  any sub- 
sequent  washing. The  filters are dr ied and counted in a 
l iquid scint i l la t ion counter.  The assay is specific (as 
checked wi th  modif ied D N A  and dependence on cofac- 
tors), l inear and quan t i t a t ive .  I t  has been used success- 
fully in the  pur i f ica t ion  of the  res t r ic t ion endonucleases 
f rom E. colt (P1) and E. colt (15). 

Supported by SNSF, grant 3.2530.74 

S u p r a - E p e n d y m a l  S e r o t o n e r g i c  N e r v e  Fibres  in  
Rat  Brain:  Se lec t ive  D e m o n s t r a t i o n ,  D i s t r i b u t i o n  
and O r i g i n  

J. G. Richards, H. P. Lorez and L. Pieri 
F. Ho//mann-La Roche 6. Co. Ltd., CH-4002 Basel 

Recent  invest igat ions  by fine s t ruc tura l  cy tochemis t ry  
and fluorescence h is tocbemis t ry  have  ident i f ied sero- 
tonergic  nerve  fibres on the ependymal  surface of cerebral  
ventr ic les  in the  rat.  The  select ive u l t ras t ruc tura l  de- 
mons t ra t ion  of serotonin in these fibres was achieved by  
f ixa t ion  wi th  a modif ied chromaff in  reac t ion:  the  highly 
electron dense cores of small  (50 nm) and large (100 nm) 
vesicles present  in var icose regions of these nerves disap- 
peared af ter  reserpine and para-chlorophenyla lanine  bu t  
persisted af ter  a-methyl-para- tyros ine .  In  correlation,  a 
formaldehyde- induced  yel low fluorescence, specific for 
indolealkylamines,  was observed snpra-ependymal ly  
whict~ reac ted  s imilar ly to the  above-ment ioned  drugs and 
was addi t iona l ly  intensif ied af ter  n ia lamide and reser- 
pine + nialamide.  Serotonergic nerve  fibres were observed 
th roughou t  the  la tera l  ventr ic les  and in te rvent r icu la r  
foramina,  in par ts  of the  th i rd  vent r ic le  (e.g. nucleus me- 
dialis habenulae),  t h roughou t  the  aqueduc t  and the  floor 
of the  four th  ventricle.  Inves t iga t ions  of the  effect of 
in t racerebral  inject ion of 5 ,6 -d ihydroxy t ryp tamine  and 
of e lect rolyt ic  lesions placed in the  poster ior  hypotha la -  
mus, suggest tha t ,  in the  prosencephalon,  the  supra-  
ependymal  nerve  fibres or iginate  f rom uncrossed axons 
of the  media l  forebrain bundles.  

Effects of A l d o s t e r o n e  on P o l y ( A ) - r i c h  R N A  in  
T o a d  B ladder  E p i t h e l i u m  

B. C. Rossier, P. A. Wilce and I. S. Edelman 
University of California, San J~rancisco (USA), and 
[nstStut de Pharmacologie de l" Universitd, 
CH-IO77 Lausanne 

Previous  studies revea led  tha t  a ldosterone increased 
the  incorporat ion of 8t-I-uridine into a ' m R N A '  like frac- 
tion. This  effect was mineralocort icoid : i t  was no t  elicited 
by  cortisol  and was antagonized by  spironolactone.  In  the  
present  s tudy,  pa i red  hemibladders  of the  toad  (Bu]o 
marinus) were incubated  in v i t ro  wi th  or  wi thou t  aldo- 
s terone (7 • 10 -8 M) for a per iod of 14 hours. Na+ trans-  
por t  was moni to red  s imul taneous ly  by  the  short-circui t  
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current (SCC) technique of Ussing. Control hemibladders 
were continuously labelled with l~C-uridine and aldo- 
sterone treated hemibladders with 3H-uridine of same 
specific activity. Epithelial cells from both incubations 
were mixed and cytoplasmic RNA extracted in one pool 
by a phenol-sodium dodecyl sulfate technique. Poly(A)- 
rich RNA was separated by oligodeoxythymidylate cellu- 
lose column chromatography and analyzed on 5-20% 
sucrose density gradients. 3H/t4C dpm ratio was deter- 
mined in each of the 27 fractions collected. Aldosterone 
increased SCC 2.26 times control values (p < 0.006) and 
induced a major peak of tile 3H/]~C dpm ratio profile (peak 
ratio = 2.2 vs baseline ratio = 0.8 -- 1.0). These results 
indicate that  aldosterone induced the synthesis or (and) 
increased the stability of a few classes of Poly(A)-rich 
RNA. 

Supported by USPHS HL-06285, US Nat. Kidney Found. and 
SNSF, grant 3.2630-74 

Complexity of Cytoplasmic RNA Measured by 
Hybridization of Poly-Adenylated RNA to 
Complementary DNA 

G. U. Ryffel and B. J. McCarthy 
Zoologisches fnstitut, UniversHtit Bern, CH-3012 Bern 

The kinetics of hybridization of polyadenylated RNA 
from mouse L-cells with complementary DNA synthesized 
with reverse transcriptase revealed three frequency clas- 
ses of polyadenylated RNA: 5%, 45% and 50% of the 
total polyadenylated RNA represented about 3, 300 and 
7,600 different RNA sequences of 6 • 105 Daltons, respec- 
tively. The complementary DNA synthesized with L-cell 
polyadenylated RNA as template hybridized efficiently 
with RNA from different mouse tissues, indicating that  
most species of L-cell RNA in the high- and middle- 
frequency class are present in all mouse tissues. Kinetics 
of hybridization of complementary DNA synthesized 
with cytoplasmic polyadenylated brain RNA as template 
suggested a higher complexity for brain RNA. 35% of 
this brain cDNA failed to hybridize with L-cell 1RNA. 
This complementary DNA fraction, isolated by hydroxyl- 
apatite chromatography, represented approximately 
11,000 different I~NA sequences specific for the brain. 

Site-Directed Mutagenesis: Effect of an 
Extracistronic Mutation in Phage Q [3 RNA 
D. L. Sabo, E. Bandle and C. Weissmann 
Inslilut /iir Molekularbiologie I, UniversitZit Ziirich, 
CH-8049 ZYtrich 

The inutagenic analog N4-hydroxyCMP was inserted 
into position 15 of the Q[3 minus strand by stepwise enzy- 
matic synthesis and plus strands were prepared using 
such minus strands as template. 55% of the plus strands 
had a G - +  A transition in the expected extracistronic 
position (cf. J. Mol. Biol. 89, 255, 1974). Spheroplasts 
were infected with a 1:1 mixture of wild type and mutant  
RNA. All resulting clones examined were wild type, sug- 
gesting that  the mutat ion was lethal, even though the 
mutant  RNA was a more efficient template for Q[~ re- 
plicase in vitro than wild type. To prove that  lethality is 
due to the extracistronic mutat ion it is necessary to revert 
the mutated site and show recovery of infectivity. Mutant 
RNA was separated from wild type by. using the plus- 
strand mixture to direct stepwise synthesis of the minus 
strand. The chain termination analog, 3'-desoxy-3'-alnino- 

AMP was incorporated into position 16 of the wild type 
product; on further elongation only mutant  minus strands 
were completed and these were used to prepare mutant  
plus strands. Specific reversion was accomplished by 
again incorporating N4-hydroxyCMP into position 15 of 
the minus strand. The plus strands made on this template 
were about 30% wild type with regard to the extracistro- 
nic mutation;  the infectivity is under investigation. 

Supported by SNSF and the American Cancer Society 

Characterization of Polyoma m - R N A s  
C. Salomon and H. Ti~rIer 
D@arternent de Biologic ~/Ioldvulaire, Universitd 
de GenOve, CH-12I 1 Genkve 4 

The virus-specific RNAs extracted at various times 
after infection from the cytoplasm of polyoma virus- 
infected mouse kidney cells were characterized by sedi- 
mentation ill sucrose gradients and by hybridization to 
polyoma DNA fragments obtained by the restriction en- 
zyme of Hemophilus parain/luenzae I I  (ill collaboration 
with Prof. t3. Allet). Three 1RNA preparations were 
characterized (i) 'early RNA'  synthesized from 11-14 h 
p.i., (ii) ' late RNA'  synthesized from 27-30 h p.i. and (iii) 
' late FdU-RNA'  synthesized from 27-30 h p.i. under con- 
ditions where cellular and viral DNA replication was 
inhibited by 5-fluorodeoxyuridine. Early 19-S RNA 
hybridizes to the early region, preferentially to fragment 
2. Small amounts of late RNA may also be present. 'Late 
RNA'  consists of more than one size class (16 S and 19 
S) and hybridizes to the late region, preferentially to 
fragment 1. Small amounts of early 19-S RNA are also 
present. Late FdU-RNA COll-sists of a mixture of all 
kinds of polyoma-specific RNA found early and late in 
infection. 

Supported by SNSF, grant 3.0790.73 

Polyoma-  and SV40-Specific Messenger RNAs 

C. Salomon and R. Weil 
Ddpartement de Biologie Moldculaire, Universitd 
de Gen~ve, CH-7271 Gen~ve 4 

Earlier results from this laboratory led to the conclu- 
sion that  polyoma- and SV40-specific 'early 19-S mes- 
senger RNAs'  are the contiguous transcript of the early 
region of the viral DNAs and that  they carry most of the 
genetic information for induction of lyric and abortive 
infection and for initiation and maintenance of the 
' transformed phenotype' .  Judged from their mol. wt. 
(7 • 105 Daltons) 19-S mtZNAs contain about 40% of tile 
genetic information of tile virus and thus should be able 
to specify a polypeptide (s) with a tool. wt. of about 
7 • 10 * DMtons. To reconcile the paradox of the small 
amount of genetic information with the broad spectrum 
of biological effects we suggested, as working hypothesis, 
that  early 19-S mRNAs direct synthesis of a novel type 
of virus-specific regulatory protein(s) ('p!eiotropic effec- 
tors') which, among other, trigger cell proliferation. Re- 
cently Gr~Lssmann et al. obtained the first direct experi- 
mental evidence ill support of this hypothesis. We will 
report on at tempts  to isolate intact 'early'  and ' late '  
polyoma- and SV40-specific m R N A  molecules and, in 
collaboration with P.-F. Spahr, to translate them in vitro. 

Supported by SNSF, grant 3.0790.73 
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E n z y m e s  of Thymid ine  Nucleot ide  Metabo l i sm as 
Related to DNA Synthes is  Rate 

J. C. Schaer, U. Maurer and R. Schi~dler 
Pathologisches Institut tier Universitdt, CH-3070 Bern 

In cultures of a murine ruastocytoma, the average rate 
o{ DNA synthesis, as calculated from 3H-thymidine in- 
corporation into DNA in the presence of amethopterin, 
was found to be equivalent to 0.5 X 10 -~5 mole thymidine/ 
cell • h. Comparative activities of enzymes involved in 
thymidine nucleotide metabolism were determined in cell 
extracts, using respective substrates at a concentration 
of 4 • 10 -5 M. Lowest activities were obtained for TMP 
synthetase (0.53 • 10 -l~ mole/cell • h) and for DNA poly- 
merase (0.23 • 10 -~5 mole/cell • h), whereas activities of 
thymidine kinase, TMP kinase and TDP kinase were sig- 
nificantly higher. TMP synthetase and DNA polymerase 
may, therefore, be considered as rate-limiting enzymes 
for DNA synthesis. In synchronous cultures, however, 
variations with t ime of these two enzyme activities were 
not correlated with those of DNA synthesis rate, indi- 
cating tha t  in the model system used, none of the en- 
zymes studied has a rate-limiting function with respect to 
DNA synthesis. 

Supported by SNSF, grant 3.923.72 

Sequence Determinat ion  of a 6 s R N A  (WSI) 
Aris ing  in N o n - T e m p l a t e d  Q~I Repl icase  React ions 
W. Scha//ner and C. Weissmann 
Institut /i~r 2VIolekularbiologie I, Universitdt Zi~rich, 
CH-8Od9 Zi~rich 

In the absence of added template QJ3 replicase synthe- 
sizes a mixture of different short RNAs with a sedimenta- 
tion coefficient around 6 s. The main species was isolated 
and the complementary strands separated by electro- 
phoresis in 20% polyacrylamide gels. The complete nu- 
cleotide sequence of both strands was determined. The 
plus and minus strands, which comprise 90 nucleotides 
each, can be folded into extensive but different secondary 
structures. The 3' ends, where replication starts, apparently 
remain single-stranded. Two subspecies, differing only in 
a few nucleotides from the main component have been 
found as well. A sequence comparison between the 6 s 
RNA main species and the internal replicase-binding sites 
of QI3 RNA showed no similarities. Possible homologies 
with the first 100 nucleotides of QI3 RNA were noted. 
The most striking homology to the Q g strands is the 3' 
terminal sequence ..CCCAoH which seems to be a neces- 
sary but not sufficient requirement for replication by QJ3 
replicase. Except  for the terminal C's no homology was 
observed with 2 other 6 s RNAs isolated and sequenced 
by Spiegellnan. The origin of 6 s RNA as well as the mode 
of recognition by QI3 replicase is still unclear. 

Supported by SNSF and the Jane Coffin Childs Fund 

Changes in Size  and Secondary Structure of the 
R ibosomal  Transcr ipt ion Unit  During Vertebrate 
Evolution 

U. Schibler, T. Wyler and O. Hagenbiichle 
Zoologisches Institut der Universiffit, CH-3012 Bern 

Ribosomal RNA (rRNA) and precursor ribosomal RNA 
(pre-rRNA) from at least one representative of each verte- 
brate class have been analyzed by electron Inicroscopic sec- 

ondary structure mapping and length measurements. All 
these pre-rRNAs have a common design. The 28S rRNA is 
located at or near the presumed 5'-end and is separated 
from the 18S rRNA region by the internal spacer region. 
In addition there is an external spacer region at the 3'-end 
of all pre-rRNA molecules. In cold-blooded vertebrates 
the precursor (Mol. wt. = 2.6-2.8• contains two 
short spacer regions; in birds the precursor (Mol. wt. 
3.7-3.9 • 106) bears a long internal spacer and a short ex- 
ternal spacer region, and mammalian pre-rRNA (Mol. 
wt. = 4.2-4.7 • 106) has two long spacer regions. Both 
electron microscopic secondary structure mapping and 
analysis of single-strand specific S 1 nuclease-resistant 
fragments indicate a higher proportion of secondary 
structure loops in the pre-rRNA and rRNA of mammals 
when compared to lower vertebrates. 

Supported by SNSF, grant 3.872.72 

M e m b r a n e  Fluidity is not  Required for 
Concanavalin A Mediated Cell Agglut inat ion 
H. P. Schnebli 
Friedrich-Miescher-Institut, CH-4002 Basel 

In order to understand the factors that  govern lectin 
mediated agglutination reactions we have analysed the 
kinetics of erythrocyte agglutination by Con A. At low 
concentrations of Con A, binding of the iectin appears to 
be the rate limiting step. At higher concentrations of tile 
]ectin the rate of agglutination becomes concentration- 
independent, indicating that  the aggregation reaction is 
rate-determining. Lowering of the temperature to 0~ 
(which 'freezes' the cell membrane), reduces the rate but 
not the extent  of agglutination. Similarly, the Con A 
mediated agglutination of Ehrlich ascites carcinoma 
cells, trypsinized baby hamster kidney cells (BHK 21), 
L 1210 cells (mouse leukemia, ascites form) and murine 
thymic lymphocytes is not, or only slightly affected by 
lowering of the temperature to 0~ Metabolic poisons 
(iodoacetamide, azide, fluoride and dinitrophenol) as 
well as cytochalasin 13 and colcemid do not affect any 
of the agglutination reactions. I t  is concluded that  meta- 
bolic act ivi ty and receptor mobility within the membrane 
are not required for lectin mediated cell agglutination. 
Agglutination appears to be governed primarily by the 
rate and extent  of binding of lectin to the cell surface, the 
cell surface charge and the shear forces in tile suspension. 

Autoradiographic  Tracing of Peripheral  
Project ions  of Spinal  Cord Motoneurons  by 
Retrograde Axonal  Transport  of l~sI-Tetanus Toxin  

M.E.  Schwab and H. Thoenen 
Biozenlrum der U~ziversil~it, CH-4056 Basel 

l~I-labelled, highly purified tetanus toxin injected into 
various regions of the forepaw of adult rats has been shown 
to be taken up with high selectivity and transported 
retrogradely to the spinal cord (St6ckel et al., this issue). 
Light microscopic autoradiography of the spinal cord 
segments C 6 and C~ revealed heavily labelled cells (moto- 
neurons only) and fibers. The location of tile label with. 
regards to different motor cell groups is highly dependent 
on the topographical site of injection suggesting a soma- 
totopic representation for different muscles. With this 
system, a method is given for retrograde tracing of the 
efferent projections of spinal cord motoneurons. This may 
be of special importance in species where the chroma- 
tolytic reaction to nerve section is not reliable, e.g. in 
many rodents. A further advantage is tile possible corn- 
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binat ion of l ight  microscopic au to rad iography  wi th  
various o ther  histological  stainings and the  possibi l i ty  
to ex tend  the  re t rograde  ident i f icat ion of individual  cells 
to the  electron microscopic level.  

Supported by the Sandoz Foundation 

In v i tro  T r a n s c r i p t i o n  and  T r a n s l a t i o n  of 
SV40 D N A  

P.R .  Sharma and R. Well 
Department o/Molecular Biology, 
University o/Geneva, CH-7277 Gen~ve 4 

Simian Virus 40 (SV 40) induces subcutaneous  tumors,  
leukemias and lynlphomas  in hamsters  and is able to 
' t r ans form'  t issue-cul ture cells der ived from several  
species. The  ' t rans formed '  cells conta in  T-ant igen.  The 
'ear ly '  region of SV 40 genome carries the  informat ion  
necessary for the synthesis  of virus-specific T-ant igen.  
Using t?. colt RNA-polymerase ,  we t ranscr ibed in v i t ro  the  
SV 40 D N A  under  condit ions leading only to the  trans-  
script ion of the  'ear ly '  strand. The c - R N A  thus  obta ined 
was t rans la ted  in v i t ro  using the  'whea t -germ '  sys tem (in 
col laborat ion wi th  Prof. P.-F.  Spahr).  The  propert ies  of 
the  polypept ides  obtained are being s tudied and com- 
pared wi th  virus-specific polypept ides  synthesized in vivo.  

Supported by SNSF, grant 3.0970.73 

Effects of S ia l idase  and D M S O  on Erythro id  
Colony  G r o w t h  in  Culture  

F. Sieber 
Friedrich-Miescher- Institut, CH-d002 Basel, and 
fnstitut /~r Zellbiologie, E TH, CH-8049 Zi~rich 

When  mouse bone mar row cells are grown in a viscous 
cul ture  medium,  two  different  classes of e ry thropoie t in  
(epo)-responsive red cell progeni tors  can be de tec ted  by 
their  abi l i ty  to form colonies: One consists of ' e ry thro id  
colony forming uni ts '  (CFU-E) and gives rise to small  
ery~chroid clusters af ter  2 days in culture,  and a second 
consists of ' e ry thro id  burs t  forming uni ts '  (BFU-E)  and 
gives rise to so-called 'bursts ' ,  which reach macroscopic 
dimensions af ter  10 days.  Both  classes exhibi t  an enhanced 
response to subopt imal  doses of human  ur inary  epo 
desialated ei ther  by neuraminidase  or by  acid hydrolysis.  
Inclusion of sialidase in the  cul ture med ium containing 
sa tura t ing  amounts  of epo increases the p la t ing  efficiency 
of B F U - E ,  bu t  not  of CFU-E.  Addi t ion  of DMSO to the  
cul ture  med ium enhances the  response of C F U - E  to 
subopt imal  doses of na t ive  epo and suppresses the  growth 
of burs ts  and granulocyt ic  colonies. 

T he  Pur i f i ca t ion  and Propert i e s  of the  D N A  
D e p e n d e n t  R N A  P o l y m e r a s e s  of P. p o l y c e p h a l u m  

S.S. Smith, J. Stalder, V.M. Vog~ and R. Braun 
Institut /~r allgemei~e Mikrobiolo#e der Universitiit, 
CH-3013 Bern 

Using nuclei  isolated from P.polycephalum micro- 
p lasmodia  grown in 12 1 fe rmenter  cultures, we have  
found t h a t  the  two known R N A  polymerases  act ivi t ies  
can be seperated reproducibly  on D E A E - S e p h a d e x  if a 
batchwise adsorpt ion and step elut ion precedes column 

chromatography.  The act ivi t ies  thus  seperated are abso- 
lu te ly  dependen t  on added DNA,  and are more ac t ive  on 
single s t randed templa tes  t han  they  are on more in tac t  
templates .  Both  act ivi t ies  are stabil ized by glycerol, and 
show an apparen t  ac t iva t ion  on dilution,  while a var ie ty  
of prote in  preparat ions,  including B S A  in high concentra-  
tion, inhibi t  polymerase  I. 

Presence  of Glob in  m R N A  S e q u e n c e s  in  the  
Po lyadeny la ted  and N o n - P o l y - A d e n y l a t e d  Fract ion  
of P r e - m R N A  f r o m  D u c k  E r y t h r o b l a s t  N u c l e i  

G. Spohr, V. Manzari and G. Dettori 
Institut Suisse de Recherches Expdrirnentales 
sur le Cancer, CH-IOI1 Lausanne 

The pa t t e rn  of nuclear  p r e - m R N A  and the  kinet ics  of 
its synthesis  and decay allows tile character iza t ion  of three 
metabol ica l ly  dis t inct  size fract ions:  (1) nascent  pre- 
m R N A  (2) in te rmedia te  size p r e - m R N A  and (3) small  pre- 
mlRNA (Spohr, Imaizumi ,  Scherrer, Proc. Nat .  Acad. Sci. 
U S A  77, 5009, 1974). In  duck erythroblas ts  the  nascent  
p r e - m R N A  fract ion contains  a precursor  to globin m R N A  
(Imaizumi,  Diggelmann,  Scherrer,  Proc.  Nat .  Acad. Sci. 
U S A  70, 1122, 1973). Tile a m o u n t  of globin m R N A  
sequences present  in the  non-po lyadeny la ted  and poly-  
adenyla ted  fract ions of the  p r e - m R N A  was determined.  
In  duck erythroblas ts  the  m a j o r i t y  of the globin m R N A  
sequences are found in the  non-polyadenyla ted  fract ion 
on molecules of different  sizes. The d is t r ibut ion  of globin 
m R N A  sequences in the  non-po lyadenyla ted  f ract ion 
shows a predominance  in the  tow molecular  weight  region 
(2 • 10-5-4 • 10 -5 MW) as for to ta l  nuclear  globin pre- 
m R N A .  These results suggest tha t ,  at  least  in the  case 
of duck globin m R N A  format ion,  the  processing of the  
p r e - m R N A  precedes polyadenyla t ion .  

C o m p a r i s o n  B e t w e e n  the  R e t r o g r a d e  A x o n a l  
T r a n s p o r t  of Nerve  G r o w t h  Factor  (NGF) and 
T e t a n u s  T o x i n  in  Rats  

I4. StOckel and H. Thoenen 
Biozentrum der Universitdt, CH-d056 Basel 

NGF,  a protein which is essential  for the  embryonic  
deve lopment  of adrenergic neurons and the  mainte-  
nance of thei r  funct ion in adul thood,  is taken  up by  
adrenergic nerve  terminals  wi th  high select ivi ty  and is 
t ranspor ted  re t rogradely  to the  cell body  by  a colchicine 
sensit ive mechanism.  Al though  in sensory neurons the  
responsiveness is confined to a short  t ime  of embryonic  
life the  high se lec t iv i ty  of re t rograde  t ranspor t  of N G F  
persists th roughou t  the  whole life as in adrenergic  neu- 
rons. No re t rograde t ranspor t  of N G F  could be demon-  
s t ra ted in motor  neurons. In  cont ras t  to NGF,  t e tanus  
toxin  is t ranspor ted  re t rogradely  in all the  neurons tes ted  
(adrenergic, sensory and moto r  neurons) and is blocked 
by s imultaneous adminis t ra t ion  of gangliosides and pre- 
vious adminis t ra t ion  of neuraminidase.  I t  is concluded 
that the  up take  and re t rograde  t ranspor t  of t e tanus  tox in  
seems to depend on membrane  s t ructures  which  are 
common  to all the  nerve  terminals ,  and which conta in  as a 
common denomina tor  sialic acid. In  contras t  the  up take  
and re t rograde  t ranspor t  of N G F  seems to depend on 
more specific s t ructures  res t r ic ted to sensory and adren-  
ergic neurons. 

Supported by SNSF, grant 3.653.71 
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Si te -Direc ted  Genera t ion  of N u c l e o t i d e  
S u b s t i t u t i o n s  in the  Coat  Cis tron  R i b o s o m e  
B i n d i n ~  Site  of Q/3 R N A  

T. Taniguchi, M . A .  BilIeter and C. Weissmann 
Institut #ir Molekularbiologie I, Universitiit Zi~rich, 
CEr-8049 Zi~rich 

The mutagenic nucleotide analog N4-hydroxyCMP was 
introduced into the region of the minus strand comple- 
plelnentary to the coat cistron ribosome binding site. 
Following the procedure of Kolakofsky et al. (J. Mol. 
Biol. 76, 271, 1973) a ribosome was bound to Q/3 RNA at 
the coat cistron and the complex was used as template for 
Q~ replicase. Synthesis of the minus strand proceeded 
from the 5' terminus up to the position corresponding to 
the sixteenth nucleotide of the coat cistron. After removal 
of the ribosome by EDTA, the nascent chain was elon- 
gated by stepwise synthesis (Flavell et al., J. Mol. Biol. 
89, 255, 1974) and the nucleotide analog was inserted 
into the positions complementary to the third and iourth 
nucleotides of the coat cistron. The purified minus strands 
were used as template to synthesize radioactive plus 
strands. Analysis showed that  4 RNA species were 
present: (1) Wild type, (2) G-->A-substituted in position 3 
of the coat cistron, changing the initiator AUG into AUA, 
(3) G~A-subs t i tu ted  in position 4, changing the alanine 
codon GCA into ACA, and (4) G-*A-substi tuted in both 
positions 3 and 4. Preliminary ribosome-binding studies 
show that  the AUG-+AUA modification greatly reduces 
ribosome binding, while the GCA-~. ACA change does not. 

Supported by SNSF and the Jane Coffin Childs Fund 

S u l p h a t i e r t e  P r o t e o g l y c a n s  in  n o r m a l e n  und  in 
t r a n s f o r m i e r t e n  Ze l len  

L. Tarcsay und H.-P.  S6hnebH 
Friedrich-lVliescher- Institut, CH-4032 Basel 

Sulphatierte proteoglycans (SPG) bilden bet einer R.eihe 
yon in vitro kultivierten Zellinien einen integrierten Be- 
standteil der/~usseren Membran. Auf Grund ihrer variab- 
fen Struktur und ihrer F~higkeit, mit  Proteinen Kolnplexe 
zu bilden, k6nnten sie eine wichtige Funktion in spezifi- 
schen interzellulXren Kontakten und somit such in 
Wachstumsregulationsprozessen austiben. Wir Itihrten in 
vitro vergleichende Untersuchungen durch tiber die Syn- 
these, Sekretion und Degradation yon SPG in 3T3- und 
SV 40-transformierten 3T3 Fibroblasten, sowie in NICK 
(Normal Rat  Kidney Cells), RSV-transformierten N R K  
und ts-339 (temperatursensitives RSV) - transiormierten 
NRK.  Unsere Resultate sind wie folgt: 1. Der Turnover 
der SPG wird durch die Transformation nicht verSmdert. 
2. An der Membran der transformierten Zellen erfolgt 
wghrend der Sekretion ein im Ve@eich zu Normalzellen 
erh6hte Degradierung der SPG zu Oligosacchariden. 
3. Das Ph~nomen ist assoziiert mit  dem transformierten 
Ph~notyp: die Degradierungsrate bet der permissiven 
Temperatur  ist mit  derjenigen in den RSV-transformier- 
ten NRI~, bet der nichtpermissiven Temperatur jedoch 
mit  der Degradationsrate in den N R K  identisch. 4. Das 
Ph~nomen ist dichte- und zyklusunabh~Lngig. 

A Proced u re  for Cel l  S e p a r a t i o n  B a s e d  on D e n s i t y ,  
V o l u m e  and Shape  Dif ferences  

J. Thummel, C.L. VoC*te and M. Brenner 
Institut [i~r Org. Chemic der Universitiit, CH-d056 Basel 
und Lab. liar Exptl. Nephrol., tfantonsspital, 
CH--4051 Basel 

In the course of our work on aldosterone stimulation 
of isolated epithelial cells (frog skin) it became desirable 
to enrich carbonicanhydrase (CA)-active cells present in 
collagenase digests of the epithelium. Density-gradient 
centrifugafion proved quite effective. Enrichment could 
be doubled, however, when centrifugation was combined 
with a method which differentiates with respect to an 
additional parameter, viz. frictional resistance to sedimen- 
tation, as expressed by Stocke's law. Differences in sedi- 
mentation velocities are such as to produce cell separa- 
tion during transport through a multistage sedimentation 
machine. A simple apparatus has been constructed with 
30 4-ml stages and adjustable sedimentation path 
(3-30 mm). Best total enrichment was achieved by first 
passing the crude cell suspension through this machine 
and then subjecting the CA-rich fractions of the resulting 
binomiaI distribution to a density gradient centrifuga- 
tion. As a side result, these combined procedures yield 
information on the density and on the radius of spheric 
cells. 

Supported by Fritz Hoffmann-La Roche Stiftung, no 124 

Struc ture  and Rep l i ca t ion  of R i b o s o m a l  Genes  
in  Physarum 
V. 34 r. Vogt, H. Moser and R. Brau*z 
Institut /fir allg. Mikrobiologie der Universittit, 
CH-3013 l~ern 

The DNA coding for ribosomal RNA in Physarum is 
known to form a dense satellite band in CsC1 centrifuga- 
tion and to replicate in the G-2 phase of the cell cycle. In 
contrast to main-band DNA, which replicates in S phase, 
the replication of rDNA appears to be unscheduled from 
one cell cycle to the next. That  is, replicating rDNA se- 
quences pulse labeled with aH-TdR during any time ill 
G-2 will have equal probabilities of replicating again in 
any t ime interval (except the first two hours) in the sub- 
sequent cell cycle. At least two thirds of purified rDNA 
can be visualized in the electron microscope as linear 
molecules of 38 • 106 Daltons. The remaining molecules 
are smaller and are not clustered in size classes. We have 
found less than 1% circular molecules. The size of rDNA 
probably is not due to endonucleolytic cleavage, since the 
sedimentation of rDNA from nuclei lysed on top of suc- 
rose gradients is the same as that  of purified rDNA. We 
have tried to elucidate the structure of rDNA with restric- 
tion nuclease mapping, denaturation mapping, and he- 
teroduplex analysis in the electron microscope. 

A n  Elec tron  Microscop ic  Method  for S t u d y i n g  
C o m p l e x e s  of S i n g l e  S tranded  Nu c l e i c  Ac id  w i t h  
Prote ins  

H. J.  Vollenweider and Th. Koller 
Inslitut /i~r Zellbiologie, 2~TH, CH-8049 Ziirich 

We have developed a protein-free nucleic acid prepara- 
tion method, especially for studying complexes of single- 
stranded nucleic acids with proteins. The basic procedure 
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is very similar to the classical protein monolayer spread- 
ing techniques. The carrier protein, however, is replaced 
by dimethylbenzylalkylammoniumchloride (BAC). We 
show that  both the hypophase method and the microdif- 
fusion or droplet method can be used with BAC to visu- 
alize single-stranded and double-stranded unfolded mo- 
lecules. BAC does not lead to any apparent thickening of 
the nucleic acid strands. Partially denatured DNA shows 
a loosened structure with a foamy appearance in the 
'unmelted'  regions, which opens up locally into melted 
loops of different size. That specifically bound protein 
can also be visualized will be shown for Q~-replicase bound 
to QfI-RNA. The binding position of this enzyme can be 
mapped within specific regions of the QI3-RNA (see also 
abstract by F. Meyer, tI. Weber, H. J. Vollenweider and 
C. Weissmann). 

Supported by SNSF. 

B i n d i n g  of Qfl Coat Prote in  to the Rep l i case  
Cis tron In i t ia t ion  Site  of Qfl R N A  

H. Weber 
Institut liar Molekularbiologie I, Universitiit Zr 
CH-8049 Zi~rich 

Genetic and biochemical evidence suggests that  in tile 
replication of coliphage QI3, the coat protein acts as a 
translational repressor for the synthesis of the replicase 
protein. We have been able to show that, like ill the case 
of R17 (Bernardi and Spahr, PNAS 69, 3033, 1972), this 
repression is the result of a physical association of coat 
protein with the beginning of tile replicase cistron. Co- 
dialysis of [s~p~ QI3 1RNA and coat protein (30-50-fold 
molar excess) from 9.4 M urea into buffer solution con- 
verts up to 40% of the input RNA to a complex recover- 
able by filtration through nitrocellulose filters. If the 
complex, before filtration, is treated with ribonuclease T~ 
in the presence of excess unlabeled QB RNA, the amount 
of nitrocellulose-bound [a~p~ RNA is reduced to about 1% 
of input. From this material, three main fragments of a 
chain length of 88, 71 and 27 nucleotides were isolated by 
20% polyacrylamide gel electrophoresis. Fingerprinting 
and further sequence analysis established that  all three 
fragments consist of sequences extending from the inter- 
cistronie region to the beginning of the replicase cistron. 

Supported by SNSF and the Jane Coffin Childs Fund. 

Clonal  A n a l y s i s  of Ear ly  D e v e l o p m e n t  in 
Drosophila melanogaster 
E. Wiesvhaus and W. Gehring 
Biozentrum der Universitiit, CH-d056 Basel 

Using gynandermorph mapping, the precursors of the 
second leg and wing disks were shown to lie close to each 
other in the embryo. In a parallel study, progeny of 
single cells were genetically marked using X-ray induced 
somatic recombination. Most of the clones induced at the 
blastoderm stage (3 h) were restricted to single disks. 
However, clones were found extending from the wing into 
the second leg, and thus the blastoderm cells which gave 
rise to these clones had not yet been determined to form 
specific disks. No such overlapping clones were iflduced 
by irradiations later in development (at 7 h or 10 h). 
Clones extending from the eye into the antenna could be 
induced at all times up to 10 hours. No clones were found 
extending between different legs of across segment bor- 
ders. 

Poly  (A) S y n t h e s i s  in  T 2 L - I n f e c t e d  E. coil: 
A C o m b i n a t i o n  of P o l y - N u c l e o t i d e  P h o s p h o r y l a s e  
and A T P a s e  

W. Wunderli, R. H~tter, M. Staehelin and W. Wehrli 
Ciba-Geigy AG, CH-dO02 Basel 

In extracts of T2L phage-infected E. coli,'the forma- 
tion of poly (A) from both ADP and ATP was observed. 
In addition, cleavage of ATP to ADP was found. Purifica- 
tion of these activities led to the isolation of polynucleo- 
tide phosphorylase and an ATPase. The polynucleotide 
phosphorylase had the same properties as the enzyme 
from uninfected cells except for the molecular weight 
(290,000 Dalton@ The ATPase had a molecular weight 
of 165,000 Daltons and its properties were different from 
any known ATPase. I t  was specific for ATP and pro- 
duced ADP at a high rate (turnover number: 2.5• 
rain -I at 37~ This rate is about 40 • higher than the 
one measured for polynucleotide phosphorylase. The opti- 
mal assay conditions for ATPase were very similar to 
those for polynucleotide phosphorylase. Therefore, traces 
of ATPase present in polynucleotide phosphorylase were 
sufficient to produce poly (A) from ATP very efficiently 
and so could simulate the presence of a poly (A) poly- 
merase. 

Opt i sche  F i l trat ion  yon  E l e k t r o n e n m i k r o g r a p h i e n  
beschat te ter  b i o l o g i s c h e r  Objekte  
M. Wurtz, T. Kistler, T. Hohn and E. Kellenberger 
Biozentrum der Universitiit, CH-4056 Basel 

Die optische Filtration (Klng et al. 1966, Nature, Lond. 
2J2, 29; Aebi et al. 1974, J. Supramol. Struct. 1, 498) yon 
negativ gefgrbten Objekten mit  periodischer Struktur er- 
wies, dass signifikante biologisct}e Information nut bis 
25-30 A erzielt wird, trotz 2-3 A instr. Aufl6sung. Die 
Griinde dafiir sind : strahlbedingte chemische Destruktion 
biol. Materials, topographische Deformationen bei der 
Pr/iparation (Oberfl~chenspannung) (Anderson 1952, Re- 
vue d'Optique, 576) und thermaler Kollaps (Anderson 
1954, Trans. N.Y. Acad. Sci. 76, 242) und Eigenstruktur 
des Farbstoffes. Auf gefriergetrockneten periodischen 
biologischen Objekten, die Ilachher beschattet  wurden, 
konnten wir Filtrationen herstellen, die zeigen: 1. signifi- 
kante Details bis zu 30 A, 2. die K6rner des ]3eschattungs- 
materials (WO2) werden statistisch abgelagert, so dass 
nach Ausmittlung, d.h. im filtrierten Bild, eine echte drei- 
dimensionale "vVirkung vorliegt. Die Methode gestattet:  
a) beide Seiten einer einschichtigen Struktnr  (T-layer yon 
bac. brevis) unabh~ngig darzustellen, b) bei abgeflachten, 
tubnl/iren Strukturen, deren obere und untere Schicht 
kristallographisch in Register liegen, diese getrennt und 
korrekt abzubilden. 

G r o w t h  Control  in  a Clonal  Drosophila Cell  Line 
by  J u v e n i l e  H o r m o n e  and E c d y s o n e  

Ch. Wyss 
Institut /r Zellbiologie, E T H ,  CH-8049 Z~rich 

The established Drosophila rnelanogaster ceil line Kc 
was cloned in semi-solid agar medium. The effects of a 
juvenile-hormone analogue, ethyldichlorofarnesoate 
(EDCF), and ~- and fi-ecdysone on the in vitro growth 
of one of these hypotetraploid clones, Kc C 7, were in- 
vestigated. Increasing concentrations of EDCF alone in- 
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h i b i t e d  p ro l i fe ra t ion ,  whereas  t h e  two ecdysones  a lone  
each  showed  a g r o w t h  s t i m u l a t i n g  a c t i v i t y  a t  low concen-  
t r a t i o n s  a n d  s t rong  g r o w t h  i n h i b i t i o n  a t  h ighe r  concen-  
t r a t ions .  E f fec t ive  doses for  a -ecdysone  were two  orders  
of m a g n i t u d e  h i g h e r  t h a n  for /3-ecdysone. T he  b i m o d a l  
r e sponse  to  t h e  ecdysones  was also c o n s i s t e n t l y  obse rved  
in cu l tu res  w i t h  v a r y i n g  c o n c e n t r a t i o n s  of E D C F .  The re  
are, however ,  c o n c e n t r a t i o n  r anges  where  E D C F  a n d  ~- or 
/3-ecdysone in c o m b i n a t i o n  no t  on ly  cancel  each  o the r s  
i n h i b i t o r y  effect  b u t  even  cause  a n e t  s t i m u l a t i o n  of cell 
p ro l i fe ra t ion .  Fo r  all  t h r ee  h o r m o n e s  s ign i f i can t  effects  
were obse rved  a t  c o n c e n t r a t i o n s  c o m p a r a b l e  to  those  
r e p o r t e d  f rom as say  s y s t em s  us ing  whole  an imals .  The  
morpho log ica l  changes  i nduced  b y  these  h o r m o n e  t r ea t -  
m e n t s  are  also repor ted .  

Supported by SNSF, grant 3.8640.72 

Search for a Precursor  of His tone  Messenger  
in the Nuclear RNA of HeLa Cells 

H. Wysslirtg and Mariah,tisa A/felli 
[nstitut [~r Molekularbiologie I f  der Universitdt, 
CH-8057 Zi~rich 

I t  has  been  shown t t l a t  h i s t one  messenger  sequences  
f rom H e L a  cells can  c ross -hybr id ize  to  some e x t e n t  to  sea 
u rch in  h i s t one  DNA.  If  t h e  H e L a  h i s tone  m R N A  is t he  

on ly  m a j o r  messenger  species c ross -hybr id iz ing  w i t h  sea 
u r c h i n  DNA,  i t  shou ld  be  possible  to  use th i s  t e c h n i q u e  
to de t ec t  h i s t o n e - m R N A  sequences  in  a complex  R N A  
popu la t ion .  W e  found  t h a t ,  u n d e r  c e r t a i n  condi t ions ,  i t  
is poss ible  to  c ross -hybr id ize  t o t a l  sea u r c h i n  D N A  to  
f r ac t ions  of a f o r m a m i d e  g r a d i e n t  of H e L a  cy top l a smic  
RNA,  a n d  to  f ind  t he  m a j o r i t y  of t h e  h y b r i d i z a t i o n  in t he  
pos i t ion  co r r e spond ing  to  h i s t one  m R N A .  W h e n  t h e  same  
cond i t ions  were used to  hyb r id i ze  nuc lea r  R N A  f rom 
synch ron ized  H e L a  ceils to  sea u r c h i n  DNA,  t h e  p a t t e r n  
of h y b r i d i z a t i o n  across t h e  d e n a t u r i n g  g r a d i e n t  was  
s imi la r  to  t he  one found  in t he  cytoplasm_ Nuc lea r  R N A  
e x t r a c t e d  f rom cells in wh ich  D N A  syn thes i s  was  i n h i b i t e d  
w i t h  cy tos ine  a r ab inos ide  did  no t  show a n y  c lear  p e a k  of 
hyb r id i za t i on ,  conf i rming  t he  specif ic i ty  of t h e  reac t ion .  
P r o v i d e d  t h a t  cy tos ine  a rab inos ide  u l t i m a t e l y  i nh ib i t s  
t r a n s c r i p t i o n  r a t h e r  p rocess ing  of nuc l ea r  R N A  in syn-  
ch ron ized  cells, i t  m a y  be t e n t a t i v e l y  conc luded  t h a t  ou r  
p r e s e n t  t e c h n i q u e s  do no t  r evea l  t h e  ex is tence  of a h i g h  
molecu la r  we igh t  nuc l ea r  p recurso r  to  cy top l a smic  h i s tone  
m R N A .  

Supported by SNSF, grant 3.8630.72SR 

P R A E M I A  

P r i z e  ' B i o c h e m i c a l  A n a l y s i s '  

The  prize of DM 10000 . -  is d o n a t e d  f rom Boehr inger ,  
M a n n h e i m ,  a n d  is a w a r d e d  eve ry  2 years  a t  t he  conference  
'B iochemica l  A n a l y t i c '  in  Munich,  Ge rmany ,  for  out-  
s t a n d i n g  work  ill t h e  field of b iochemica l  i n s t r u m e n t a t i o n  
a n d  analysis .  The  d o n a t i o n  will  t a k e  place  du r ing  t he  
1976 conference  b e t w e e n  t he  9 th  and  13 th  of Apri l .  One 
or severa l  pape r s  conce rn ing  one theme ,  e i the r  p u b l i s h e d  
or accep ted  for p u b l i c a t i o n  b e t w e e n  Oc tober  1st 1973 a n d  
S e p t e m b e r  30 th  1975, m a y  be  sen t  ill t r i p l i ca t e  before 

N o v e m b e r  15 th  1975 to :  Prof.  Dr. I v a r  T rau t scho ld ,  
sec re ta ry  of t h e  pr ize 'B iochemica l  Analys is ' ,  Medizini-  
sche Hochschu le  H a n n o v e r ,  Kar l -Wieche r t -Al l ee  9, 
D-3000  Hannove r -Klee fe ld ,  G e r m a n y .  

R u z i c k a - P r e i s  1975 

Aus d e m  F o n d s  fiir den  Ruz icka -P re i s  wi rd  allj~ihrlich 
e inem j u n g e n  Fo r sche r  ftir eine h e r v o r r a g e n d e  ver6f fen t -  
l ich te  A r b e i t  auI  d e m  Gebie te  der  a l lgemeinen  Chemie,  
die e n t w e d e r  in  der  Schweiz oder  yon  Schweizern  im 
A u s l a n d  ausgef i ih r t  wurde ,  ein Preis  er tei l t .  K a n d i d a t e n  

d i i r f e n  in d e m  Jahre ,  in  d e m  sie den  Preis  e rha l t en ,  das  
45. L e b e n s j a h r  n i c h t  f i be r sch r i t t en  h a b e n .  K a n d i d a t e n -  
vorschlS, ge k 6 n n e n  bis spRtes tens  28. Ju l i  1975 d e m  
Pr / i s iden ten  des Schweizer i schen  Schul ra tes ,  E T H  Ziirich, 
R~Lmistrasse 101, 8006 Ziirich, u n t e r b r e i t e t  werden.  

D e n m a r k  
The  2nd In ternat iona l  S y m p o s i u m  on 
Vascu lar  Neuroe f f ec tor  M e c h a n i s m s  

in Odense, 29 J u l y -  1 August 1975 

Topics :  Morphology,  d e v e l o p m e n t  a n d  d i f f e r en t i a t i on  
of b lood  vessels ;  m e c h a n i s m s  of n e u r a l  con t ro l  of va scu l a r  
t one ;  ionic a n d  m e t a b o l i c  con t ro l  of va scu l a r  musc l e ;  
p a t h o p h y s i o l o g y  of va scu l a r  disease a n d  cl inical  aspects .  
F u r t h e r  i n f o r m a t i o n  b y  Dr.  O. A. Nede rgaa rd ,  I n s t i t u t e  
of P h a r m a c o l o g y ,  U n i v e r s i t y  of Odense,  Niels Bohr s  Alle, 
D K - 5 0 0 0  Odense,  D e n m a r k . .  

C O N G R E S S U S  

Spain  
E U C H E M  Conference  on E n z y m a t i c  and 
H o m o g e n e o u s  Cata lys i s  

in Santander, 73-18 July  7975 

F u r t h e r  i n f o r m a t i o n  by :  Dr.  A. O. Bal les t ros ,  D e p a r t a -  
m e n t o  de Catalisis,  C.S.I.C., Ser rano  119, Madrid-6,  
Spain.  


