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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  

N a - D e p e n d e n t  P h o s p h a t e -  Inf lux  into  
M a m m a l i a n  Nerve  Fibres  
Bdatrice Anner, J. Ferrero, P. Jirounek and R. W. S/raub 
Institut de Pharmacologie, Ecole de Mddeeine, 
1211 Gen~ve 4 

Desheathed  rabbi t  vagus  nerves were moun ted  in a 
polye thylene  tube  in f ront  of the  window of a GM counter,  
and perfused wi th  3~Pi-Locke a t  37~ The a2pi-uptake, 
measured  and recorded cont inuously,  proceeded l inear ly  
dur ing at  least  15 hours, for extracel lu lar  Pi  concentra-  
t ions be tween  0.08 and 3 raM. Plots  of influx-velocit ies  
against  extracel lular  P i  concentra t ions  showed sa tura t ion  
kinetics of the  Michaelis-Menten type.  Rep lacement  of 
extracel lular  Na  by  choline, Li, or K, lowering the  
tempera ture ,  or addi t ion of arsenate; produced a rapid,  
reversible inhibi t ion of Pi -uptake.  A much  slower inhibi-  
t ion was found in K-free or ouabain-conta in ing  Locke. I n  
order to localize the  32Pi t aken  up, the  nucleot ides of the  
nerves were ext rac ted  and separated by  th in- layer  
chromatography.  In  different  exper imenta l  conditions,  
the  amoun t  of labelled nucleot ides paral leled the  recorded 
~2Pi-uptake, indicat ing t h a t  the  32Pi had  entered into the  
intracel lular  space. The  results suggest t h a t  t rans-  
membranous  P i - t ranspor t  in this  t issue depends on the  
Na-gradient .  

Supported by SNSF, grant 3.286.69. 

Inf luence  of A n o x i a  on the  M e m b r a n e  Potent ia l  
of Re t inu la  and P i g m e n t  Cel ls  in  the Ret ina  
of the  Drone  
D. Bertrand, A.  Perrelet and F. Baumann 
D@artement de Physiologie et Institut d'Histologie, 
Ecole de Mddecine, 7271 Gen~ve 4 

The drone re t ina  is composed of numerous  ommat id ia ,  
each formed by  nine re t inula  ceils surrounded by  a sheath  
of about  t w e n t y  p igment  cells. P igmen t  cells have  an 
average rest ing po ten t ia l  of - - 4 6  mV, re t inula  ceils of 
- -60 mV. Impa l ing  a single re t inula  cell and a single 
p igment  cell wi th  two micropipe t tes  and perfusing the  
prepara t ion  wi th  a Ringer  solution sa tura ted  wi th  ni t rogen 
leads in bo th  cells to a decrease in membrane  potent ia l .  
As a l ready shown (F. ]3aumann et al., Exper ien t i a  28, 727, 
1972) this  effect of anoxia  is the  consequence of an 
efflux of po tass ium from the  re t inula  ceils and an accumu- 
la t ion of this  ion in the  extracel lular  space be tween ret-  
inula and p igment  cells. Af ter  oxygen  is r eadmi t t ed  the  
membrane  po ten t ia l  re turns  to its original  level rapid ly  
in re t inula  cells bu t  slowly in p igment  cells. The  slow 
recovery  of the  membrane  potent ia l  of the  p igment  cell 
p robab ly  reflects the  re turn  to normal  values  of the  ext ra-  
cellular po tass ium concentrat ion.  The  fast  recovery  of the  
membrane  po ten t ia l  of the  re t inula  cell, however,  migh t  
be due to the  ac t iv i ty  of an electrogenic p u m p  located in 
the  re t inula  cell membrane  and capable of restoring a 
normal  res t ing po ten t ia l  despite  an increased extracel lular  
po tass ium concentrat ion.  

Supported by SNSF, grant 3.548.71. 

Inf luence  of 1 , 2 5 - D i h y d r o x y c h o l e c a l c i f e r o l  and 
D i p h o s p h o n a t e  on C a l c i u m  M e t a b o l i s m  
J. -P.  Bon]our, H. DeLuca, L. Baxter, H. Fleisch 
and U. Trechsel 
Pathophysiologisehes Institut, Universitiit Bern, 
H#gelweg 2, 3012 Bern. Department o/Biochemistry, 
University of Wisconsin, Madison, Wisconsin, USA 

Disodium e thane- l -hydroxy-1 ,  1-diphosphonate 
(EHDP)  when given at  large doses in the  ra t  decreases 
bone mineral izat ion ra te  (Vo+), ne t  in tes t inal  Ca absorp- 
t ion (Vna), Ca re tent ion  by  the  body (Vr) and increases 
ur inary  Ca (Vu). Very  recent ly  i t  has been shown tha t  the  
same doses of E H D P  impair  Vi tamin  D a (D3) metabol i sm 
by  inhibi t ing the  conversion of 25-hydroxycholecalciferol  
(25-OHDa) into 1,25-dihydroxycholecalciferol  (1,25- 
(Ot-I)~D3). Fu r the rmore  ve ry  small  amounts  of 1,25- 
(OH)~D 3 can p reven t  the  decrease in the  intes t inal  Ca 
absorpt ion capac i ty  induced by  E H D P  t rea tment ,  
whereas doses f ive hundred  t imes  larger of D 3 or 25-OHD 3 
are uneffective.  These observat ions  indicate  t ha t  the  
E H D P - i n d u c e d  reduct ion  in Vna is d i rec t ly  re la ted to the  
defect ive  product ion  of 1, 25-(OH)2D 8. To assess whether  
such a defect  also accounts  for the  effects of E H D P  on 
the  o ther  var iables  of Ca metabol ism,  1,25-(OH)~D 3 
( 2 x 1 3 , 5  pmoles /day  i.p.) was adminis tered  to rats  
receiving E H D P  (10 mg  P /kg  day  s.c.) and a Ca balance 
and ~sCa kinet ic  s tudy  performed.  In  the  E H D P - t r e a t e d  
animals,  1, 25-(OH)2D a p reven ted  the  fall in Vna  bu t  did 
not  correct  the  reduct ion  in Vr because of a conspicuous 
increase in Vu. The effect of E H D P  on bone mineral iza-  
t ion as  es t imated  by the  Vo+ of 4~Ca kinetic,  and by  
measur ing  the  wid th  of the  epiphyseal  plate  of the  t ib ia  
was not  p reven ted  by  this dose of 1, 25-(OH)2D a. These 
results suggest that ,  cont rar i ly  to the  diminished intes t inal  
Ca absorption,  the  E H D P - i n d u c e d  reduct ion  in bone 
minera l iza t ion m a y  no t  be direct ly  re la ted to the  dimin-  
ished product ion  of 1, 25-(OH)2D 3. 

A n a l o g e  V e r t e i l u n g s s t f r u n g  u n d  A t m u n g s -  
reakt ionen  n a c h  H i s t a m i n - A e r o s o l ,  A m m o n i a k -  
d ~ m p f e n  (NHa) u n d  Z i g a r e t t e n r a u c h  (C. S.)  
R. Buf f  und E. A. Koller 
Physiologisches Institut, Riimistrasse 69, 8001 Zi~rich 

Die Inha la t ion  yon NH~ oder C.S. bewirk t  u.a.  eine 
Atmungsbeschleunigung mi t  Lungenvo lumenzunahme.  
Diese Atmungsreakt ionen ,  welche qua l i t a t iv  durchwegs 
mi t  jenen des H i s t aminas thmas  zu vergle ichen stud, be- 
ruben auf  der Er regung  sog. d u n g  i r r i tan t  receptors}> 
(Widdicombe).  Die Er regungsbedingungen  dieser vagalen  
Rezeptoren  bi lden Gegenstand vorl iegender  Versuche, die 
an t racheo tomier ten  Meerschweinchen in Ure thannarkose  
durchgefi ihr t  wurden.  - Die verz6ger te  Argonauswa-  
schung wie die Formanatyse  exspirator ischer  Argon- 
Pa r t i a ld ruckkurven  zu Beginn der durch NI-I a oder C. S. 
ausgel6sten Hype rven t i l a t i on  lassen auf eine ungleich- 
m/issige Bel i i f tung infolge bes t immte r  lungenmechani-  
scher Ver/~nderungen schliessen. Derar t ige  pu lmonale  
VerXnderungen (heterogene Zei tkons tan ten  mi t  Uber-  
dehnungen und Kompressionen) wurden  im h is taminbe-  
d ingten  wie anaphylak t i schen  As thma  bereits  nachgewie- 

NF = Schweiz. Nationalfonds zur F6rderung der wissenschaft- FNRS = Fonds National Suisse de la Recherche Scientifique 
lichen Forschung SNSF = Swiss National Science Foundation 
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sen: sic bedingen die Ausl6sung des Lungenkollaps- 
reflexes. Angesichts der analogen Verteilungsst6rung und 
der vagalen Atmungsreflexe im Asthmaanfall  sowie nach 
Inhalation yon NH~ oder C. S. erhebt sich die Frage : Sind 
, i r r i tant  receptors }> Kollapsrezeptoren ? 

Effect of I D P N - T r e a t m e n t  on O x y g e n  
C o n s u m p t i o n  and G r o w t h  of the  Lung  in Mice  
P. H. Burri, K. M#ller, P. Gehr and E. R. Weibel 
A natomisches Institut der Universitiit Bern, 
Biihlstrasse 26, 3072 Bern 

Three i. p. injections of fl, fl '-Iminodipropionitrile (IDPN) 
induce a permanent central nervous disorder with 
choreiform and circling movements. This study had to 
test whether IDPN-induced hyperact ivi ty was a suitable 
model experiment for the investigation of the effect of 
increased oxygen consumption of the organism on the 
growing lung. About 30 mice were treated with I D P N  
after weaning and their growth curves, physical act ivi ty 
and oxygen consumption registered during the following 
weeks and compared to control values. The mice were 
then killed, their lungs prepared for morphometry;  body 
surface area, body and organ weights were determined. 
In IDPN-mice the act ivi ty  and the V 02/g body weight 
were increased by more than 40 % as compared to controls. 
Body weight and body surface area were significantly 
reduced in IDPN-group, as were heart, kidney and liver 
weights. On the other hand the lung volume was at 
control level; consequently specific lung volume (LV/g 
body weight) was 20% higher in IDPN-group, We 
conclude: a) IDPN-t rea tment  is a suitable experimental 
model to chronically increase oxygen consumption; 
b) previous findings of quanti tat ive adaptation of lung 
structure to increased oxygen consumption of the 
organism during growth are confirmed. 

Supported by SNSF, grant 3.5.68. 

A n g i o g r a p h i c  D e t e r m i n a t i o n  of Left Ventr i cu lar  
M u s c l e  M a s s  in  the  Dog  
D. W. Biitterich, W. RaHlenbeul, W. Madritsch and 
H. P. Krayenbs 
Dept. o/ Internal  Medicine and Institute o/Diagnostic 
Radiology, Kantonsspital, Riimistrasse 100, 
8005 Ziirich 

Left ventricular (LV) cin6angiocardiography in the 
right anterior oblique projection was carried out in 7 
closed-chest anesthetized dogs of 18 to 30 kg o f  body 
weight. Calculation of LV muscle mass (LMM) was based 
on the determination of end-diastolic ellipsoidal chamber 
dimensions and of posterior wall thickness (h). Specifically, 
3 different procedures of calculation were used : In method 
A end-diastolic volume (EDV) was determined according 
to the technique of Greene (Circulation 35, 61, 1967); 
h was assumed to be equal at both ends of the long and 
the minor internal chamber axis. In method t3 systematic 
overestimation of EDV by Greene's method was corrected 
according to the regression equation proposed by Benti- 
voglio (J. Appl. Physiol. 33, 365, 1972); h was the same 
as in A. In method C EDV was corrected as in ]3; it was 
however assumed that  wall thickness on both ends of the 
long axis was only half of that  at the minor axis (i. e. h/2). 
LMM was calculated in 56 instances under various hemo- 
dynamic conditions. The values obtained in an individual 

dog (4-11) were averaged. These average values were 
compared with the true LMM determined at autopsy. 
True LMM in the 7 dogs was 96 =L 16 g (~z 1 SD). Method 
A yielded 122 ~= 23 g (~o < 0.001), method 13 109 ~= 20 g 
(P < 0.005) and method C 91 J= 17 g (P > 0.05): In 
summary L1V~M is determined with reasonable accuracy 
(1) when monoplane EDV is corrected and (2) when h/2 is 
assumed at the long axis. 

Inf luence  of A m b i e n t  T e m p e r a t u r e  on 
T h e r m o r e g u l a t o r y  M e c h a n i s m s  d u r i n g  
M u s c u l a r  Exerc i ce  
Ph. Chappuis, Ph. ]~ittet and E. Jdquier 
D@artement de Physiologic clinique et Institut de 
Physiologic, Universitd de Lausanne, 1011 Lausanne 

Experiments were designed to compare the rate of heat 
losses at rest and during exercice at 3 different ambient 
temperatures (To): 20, 25 and 30 ~ Six subjects, dressed 
in shorts, performed exercise on a bicycle ergometer - 
inside a direct calorimeter at two work loads 40 and 
90 W, for 50 rain each. At rest, the mean total  heat losses 

(~I) measured for 50 min at 20, 25 and 30~ were respec- 
t ively 116, 93 and 69 kcal. During exercise at 40 W, we 
found 138, 141 and 148 kcal, and during exercise at 90 W 

249, 254 and 230 kcal. Thus, ILI during exercise was not 
significantly influenced by Ta (between 20 and 30~ 
However, the partit ion between radiative + convective 

(i~ + C) and evaporative (I~) heat  losses was quite 

different: during exercise at 40 W, 1~ represented 18% of 

I2I at 20~ 43% at 25~ and 71% at 30~ In addition, 
t he sk in  blood flow increased during exercise at 40 W of 
52 ml/m 2 at 20 ~ 229 ml/m ~ at 25 ~ and 473 ml/m 2 a t  
30~ Heat  storage and metabolic rate were unaffected 

by Ta during exercise. These results show that  if ILI is not 
influenced by Ta (between 20 and 30~ during exercise, 
the mechanisms of thermolysis, cutaneous vasodilatation 
and sweating, are stimulated differently in relation with 
Ta, the end result being similar heat losses. 

Supported by the Nestl6 Company, Vevey. 

R 6 g u l a t i o n  de la s6cr6t ion  a m y l a s i q u e  
du pancr6as  par une  h o r m o n e  d u o d 6 n a l e .  
J.  Dick et J.  P,  Felber 
D@artement de Biochimie Clinique, H@ital  Nestld, 
1011 Lausanne 

Plusieurs hormones de la muqueuse duod6nale agissent 
sur le pancr6as exocrine et endocrine. Pour 6tudier le m6- 
canisme de leur r6gulation, on r~alise l'exp6rience suivante : 
une premiere s6rie de rats re~oit une surcharge orale de 
glucose. La muqueuse duod6nale de ces rats ainsi que des 
rats contr61e est pr61ev6e et extraite. Ces extraits sont 
alors inj ect6s dans le tronc coeliaque d'une deuxi~me s6rie 
de rats dont on pr616ve le jus pancr6atique. La concentra- 
tion d'amylase mesur6e par m6thode radioimmunologique 
chez les rats de contr61e apr6s injection ne diff6re pas de 
fagon significative de celle de la s6cr4tion pancr6atique 
basale des rats n ' ayant  pas re~u d' injection (1 mg/ml). 
Mais on observe une importante s6cr6tion d'amylase 
apr6s injection d 'extrai t  de muqueuse pr61ev6e 30 rain 
apr6s la surcharge de glucose (3,5 mg/ml). 

Cette 6tude sugg~re que l 'ingestion de glucose provoque 
une r6ponse pancr6atique en stimulant la s6cr6tion d 'amy- 



742 Physiologic - Physiology 

lase et que la nourr i ture  favorise l ' ac t iva t ion  ou la syn- 
thgse rapide d 'une  hormone duod6nale qui  a son tour  
s t imule la s6cr6tion d ' amylase  pancr6at ique.  

R e d o x  C h a n g e s  in S y m p a t h e t i c  N e u r o n e s  
after a S i n g l e  P r e g a n g l i o n i c  S h o c k  
2VZ. Dolivo and F. de Ribaupierre 
Institut de Physiologic de l' Universitd, 7, rue du Bugnon, 
1011 Lausanne 

Sympa the t i c  gangl ia  isolated f rom the  ra t  have  been 
perfused using a modif ied IZrebs solution. The electro- 
physiological  response to preganglionic s t imula t ion  has 
been recorded on the  postganglionic nerve. Simulta-  
neously the  tissue fluorescence ref lected af ter  exci ta t ion  
by  a 366 mF l ight  beam has been measured : its in tens i ty  is 
a measure of the  amoun t  of reduced pyr id ine  nucleotides 
in the  sympa the t i c  neurones. In  order to record the  
f luorometr ic  response of the  neurones to a short  t ra in  of 
s t imuli  or to a single electrical  shock given to the  pre- 
ganglionic nerve  we have  averaged the  responses f rom the  
photomul t ip l ie r  using a min icompute r  P D P  11/20. The  
redox change thus  measured  after  a single shock is an 
oxyda t ion  of the  pyr id ine  nucleot ides appear ing wi th  a 
mean  delay of 200 msec after  the  onset of the  spike 
potent ial .  This  ve ry  early response to a single shock migh t  
be related to the  act ion of acetylchol ine on the  post-  
synapt ic  membrane .  

Supported by SNSF, grant 3.457.70. 

Elektr i s che  R e i z u n g  der Medul la  o b l o ng a ta  
w i ihrend  R e s p i r a t o r b e a t m u n g  b e i m  K a n i n c h e n  
M. Fallert 
Physiologisches Institut der Universitiit, 
Vesalgasse 1, 4057 Basel 

W e n n  narkotisierte,  nicht  curarisierte Tiere mi t  e inem 
Respi ra tor  so bea tme t  werden, dass die Frequenz  nicht  
al lzuweit  yon der spontanen Frequenz  und das Inf la t ions-  
vo lumen  nicht  a l lzustark v o m  Zugvolumen abweichen,  
16st jede Saugphase eine Zwerchfel lkontrakt ion aus. Die 
Tiere wurden  indessen so rasch und mi t  so kleinem Infla-  
t ionsvo lumen bea tmet ,  dass die Inspi ra t ionen nicht  mehr  
dem Tak t  des Respira tors  folgten. Gleichzeit ig wurde die 
Medulla  oblongata  mi t  kurzen Serien yon repet ier ten  Ein-  
zel impulsen gereizt, je eine Reizserie pro Inf la t ion  und 
Deflat ion.  Bei  Lage der E lek t roden  in der  Fo rma t io  reti-  
cularis lateral is  war  es m6glich, die Inspi ra t ionen im T a k t  
der kombin ie r ten  mechanischen und elektr ischen Reiz-  
gebung auszul6sen. Opt imal  wi rksam waren Reizserien zu 
Beginn der Respira torsaugphasen.  Fi i r  jeden P u n k t  
wurde zum Vergleich die Wirkung  der elektr ischen Rei-  
zung mi t  denselben Pa rame te rn  auf die spontane A t m u n g  
untersucht .  Von zahlreichen Punk t en  aus war  die rein 
elektrische Inspira t ionsausl6sung im T a k t  der Reizserien 
nicht  m6glich. Der  allein unterschwell ige mechanische 
und der ebenfalls unterschwell ige elektrische Reiz  fi ihren 
also bei geeigneter  Kombina t ion  beider  zum Erfolg. 

Unter_stfitzt durch die Sandoz-Stiftung zur FSrderung der medizi- 
niseh-biologischen Forschung. 

Contr ibut ion  to  the  S tu d y  of Direct  
R e t i n o h y p o t h a l a m i c  Projec t ions  in  Rod en t s  
P. Favrod and P. Kucera 
Institut de Physiologie de l' Universitd, 7, rue du Bugnon, 
1011 Lausanne 

The idea of a direct  r e t inohypotha lamic  connect ion was 
subjected to a controversal  discussion. Only recent ly  
R. Y. Moore (Brain Research 49, 402, 1973; J. Comp. 
Neurol.  146, 1, 1972) using au toradiographic  technic has 
demons t ra ted  the  re t inal  project ion to the  suprachiasmat ic  
nucleus in several  mammals .  

Af ter  uni la tera l  inject ion of 3 H-prol ine  in the  posterior  
chamber  of the  eye (Cowan et  al., Bra in  Research 37, 21, 
1972) of the  woodmouse  (Apodemus sylvaticus L,) we find 
a pronounced rad ioac t iv i ty  in bo th  suprachiasmat ic  
nuclei, par t icu lar ly  at  the  cont ra la te ra l  side, and in the  
neighbour ing accessory optic t ract .  Thus we confirm the  
existence of direct  v isual  afferents to the  hypo tha lamus  
in this animal,  the  behaviour  of which is sys temat ica l ly  
s tudied in this  ins t i tu te .  

The  defini t ion of the  efferent  fibers of the  suprachias-  
mat ic  nucleus should precise its funct ional  meaning.  This  
is the  a im of our nex t  s tudy.  

Supported by SNSF, grant 3.240.69. 

Dependence  of D iva l en t  Cat ion  T r a n s p o r t  
on A T P  in  Yeast  
G. F. Fuhrmann 
t)harmakologisches Institut, Friedbiihls~rasse ,I9, 
3008 Bern 

Diva len t  cations like Mg ++, Co++, Zn++, Mn++, Ni++ 
and Ca++ can be t ranspor ted  into a non-exchangeable  
pool  in yeas t  cells. The  t ranspor t  sys tem displays satura-  
t ion kinet ics  as well as compet i t ion  be tween ion pairs and 
is dependent  on fe rmenta t ion  reaction.  For  Mn ++ uptake,  
the  ac t iva t ion  energy is 18,000 cal /M.  The level  of 
d iva len t  cat ion up take  is low in s tarved yeast,  bu t  can be 
considerably enhanced (5-20 fold) by  incubat ing  such 
cells w i th  potassium, glucose and phosphate .  The induc- 
t ion of cat ion up take  is not  a l tered by  cyc loheximide  or 
5-fluorocytosin, inhibi tors  of prote in  synthesis,  which 
p reven t  yeas t  growth completely.  In  s ta rved  yeas t  cells, 
the  A T P  conten t  is low. 13ut af ter  incubat ion,  the  A T P  
con ten t  is increased in paral lel  wi th  the  ra te  of d iva len t  
cat ion uptake.  This  is about  the  same under  aerobic or 
anaerobic  conditions.  Metabolic inhibi tors  of fe rmenta t ion  
reduce A T P  and the  ra te  of up take  of d iva len t  cations 
wi thou t  causing a measurable  efflux of d iva len t  cations 
or phosphate .  Carbodiimide,  which inac t iva tes  membrane  
ATPase,  inhibi ts  d iva lent  cat ion up take  wi thou t  effect ing 
A T P  content .  These results suggest dependence of di- 
va len t  cat ion t ranspor t  on A T P  and the  presence of a 
membrane  ATPase  which is invo lved  in t ranspor t .  

Supported by SNSF, grant 3.267.69. 

S w e l l i n g  of S k i n n e d  Musc le  F ibers  in  R e l a x i n g  
M e d i u m  and i ts  R e v e r s a l  
R. E. Godt and D. W. ]Vfaughan 
Physiologisches Institut, Universiliit Bern, 
B#hlplatz 5, 3072 Bern 

Single frog muscle fibers, skinned by removing  the  
membrane  mechanica l ly  under  Fi20-saturated silicone oil, 
swell marked ly  upon t ransfer  into aqueous  relaxing 
med ium (60 m M  KC1; 3 mM" MgCI~; 3 m M  A T P ;  4 m M  
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EGTA; 20 m2kr Tris maleinate; pH 7.0). Fiber cross- 
sections calculated from optical measurements of top and 
side diameters, increase by 2.40 times (:~ 0.63 S.D.). 
Although these swollen fibers give normal isometric con- 
tractions ill high Ca ++ solutions, they do so only for about 
30 minutes after skinning, whereas unskinned fibers re- 
spond ~o electrical stimulation for a day or more. Swelling 
is identical in relaxing media of pH 6 to 8 but  can be 
prevented by adding 2.5 m M  polyvinylpyrroIidone (PVP), 
a long chain polymer (M.W, 4 • and fibers can 
contract normally in high Ca++-PVP solutions for more 
than 90 minutes after skinning. Fibers in PVP-relaxing 
medium display normal sarcomere spacings as measured 
by laser diffraction and behave as perfect osmometers for 
millimolar PVP concentrations, indicating that  swelling 
is likely due to the effect of osmotically active fiber 
constituents which are not free to diffuse away. 

Supported by SNSF, grant 3.22.68, and NIH, grant HL 52,290-0i. 

that  observed in the remaining kidney following uni- 
nephrectomy and to those observed in furosemid t reated 
animals. In normal rabbits infused with 2% NaC1 at 
increasing rates, free water reabsorption rose continuously 
with increasing osmolar clearances up to 1.5 ml/min 
kidney. As expected inhibition of Na transport by 
furosemid depressed free water reabsorption to very low, 
and sometimes negative values. By contrast free water 
reabsorption in the remaining kidney immediately 
following uninephrectomy bore a linear relation to 
osmolar clearance with no evidence of a limit (TcH20 = 
0.14 + 0.19 Costa). This regression line was not different 
from that  observed in normal animals. These observations 
suggest that  contralateral nephrectomy depresses Na 
transport in the remaining kidney at a site which is not 
the a~cending limb of t-Ienle's loop. 

Supported by SNSF grants. 

D e n d r i t o - D e n d r i t i c  C o n n e c t i o n s  b e t w e e n  S p i n a l  
M o t o n e u r o n e s  of  a T e l e o s t  (Tinca tinca L.) 
H. G. Goldscheider 
Physiologisches Institut der Universitiit, 
Riimistrasse 69, 8001 Zi~rich 

In tench spinal cord, the motoneurones which respond 
to excitation of the ipsilateral Mauthner axon with 
latencies shorter than 1.0 msec (at 8-12~ comprise a 
distinct group of cells. The cell bodies, up to 300 ~z apart, 
lie approximately in a column some 200-300 ~z dorsal to 
the Mauthner axon. A large ventral dendrite can be traced 
to a point at which it is in close apposition to an ipsilateral 
Mauthner axon collateral, after which it gives rise to a 
myelinated motor axon. The present study is an a t tempt  
to determine the response characteristics of these so- 
called 'pr imary '  motoneurones and to reconstruct their 
somato-dendritic complex histologically from 10 Ix serial 
sections following intracellular iontophoretic injection of 
Procion Yellow. Experimental  evidence suggests that  the 
primary motoneurones may be ;esponsible for passing on 
the Mauthner axon excitation to other 'secondary' moto- 
neurones. Light microscopical findings reveals what 
appear to be dendrito-dendritic connections, not only 
between neighbouring primary but also between primary 
and secondary motoneurones. 

Supported by SNSF, grant 3.266.69. 

Free  Water  R e a b s o r p t i o n  in  the  R e m a i n i n g  
K i d n e y  F o l l o w i n g  Contra la tera l  N e p h r e c t o m y  
J.  P. Guignard and Bernadette Filloux 
Clinique Infantile Universitaire, 7071 Lausanne 

Changes in renal function immediately following uni- 
nephrectomy were studied in 29 rabbits. Contralateral 
nephrectomy induced compensatory adaptive changes in 
the remaining kidney: fractional excretion of Na and K 
increased, as well as glomerular filtration rate and 
effective renal plasma flow. Filtration fraction remained 

c o n s t a n t .  These changes were already significant five 
minutes after elimination of the contralateral kidney. To 
define the site of this adaptation free water reabsorption 
during hypertonic saline diuresis was used as an index of 
sodium transport in the ascending limb of Henle's loop. 
The vaIues observed in normaI kidneys were compared to 

E l a s t i s c h e ,  s c h n e l l e  u n d  verz i i ger te  S p a n n u n g s -  
p h a s e n  in  f u n k t i o n e l l  i so l i e r t en  k o n t r a k t i l e n  
S t r u k t u r e n  yon  S k e l e t t m u s k e l f a s e r n  
P. Heinl 
Ruhr- Universitiit Bochum, Institut fi~r Zellphysiologie, 
Buscheystrasse, Postfach 2148, 463 Bochum, B RD 

Der Spannungsverlauf nach schnellen Entdehnungen 
(0,1-1% L 0, ausgefiihrt in 5 msec) von glyzerinextrahier- 
ten Skelettmuskelfasern des Frosches (m. sartorius) und 
yon nach Julian (1971) kurz glyzerinierten Schildkr6ten- 
fasern (m. ileofibularis) zeigt a) einen elastischen Span- 
nungsabfall synchron mit  der Entdehnung, b) einen 
schnellen viskoelastischen Spannnngsanstieg, c) eine 
Haltephase oder einen verz6gerten Spannungsabfall, 
d) einen langsamen Spannungsanstieg zur isometrischen 
Gleichgewichtsspannung. Der entsprechende Spannungs- 
verlauf t ra t  nach Dehnung auf. Die schnelle Phase dauerte 
bei Schildkr6tenfasern etwa 20real 1/inger als bei den 
Froschfasern und wurde nut bei Ca-aktivierten Fasern 
beobachtet, nicht bei erschlafften Fasern, nicht bei Fa- 
sern, die bis zum ,Non-over-lap ~> yon Aktin- und Myosin- 
Iilamenten vorgedehnt wurden, und nicht nach ATP-Ent-  
zug (t~igorzustand). Erh6hung der Temperatur beschleu- 
nigte die schnelle Phase. Die elastische und schnelle Phase 
wurden auf der Grundlage des Querbriickenmodells yon 
Huxley und Simmons (1971) interpretiert. Demnach ist 
anzunehmen, dass die Rotationsbewegung der Quer- 
briickenk6pfe am Aktinfilament beim Schildkr6tenmuskel 
langsamer als beim Froschmuskel ist und dass die Quer- 
briickenk6pfe im Rigorzustand nicht rotieren k6nnen. 

T a u r i n e  - a P o s s i b l e  T r a n s m i t t e r  in  the  
M a m m a l i a n  Centra l  N e r v o u s  S y s t e m  
L. Hdsli, H. L. Haas and E. Hdsli 
Abt. ]r Neurophysiologie, 
Neurologische Universitiitshlinik, dO51 Basel 

Biochemical investigations suggest that  taurine might 
be a t ransmitter  in the mammalian central nervous 
system. Ill tile present study we investigated the action 
of microelectrophoretically administered taurine on the 
firing rate and the membrane potential of neurones of the 
medulla oblongata of the cat. Taurille was a potent 
depressant of the spontaneous firing of brain stem 
neurones (H. L. Haas and L. I-I6sli, Brain Research 52, 
399, 1973). This depression was reversibly Mocked by 
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strychnine, which also antagonized synaptic inhibition 
in the medulla oblongata. 

The depression by taurine was accompanied by a hyper- 
polarization and an increase in membrane conductance. 
Using KCl-electrodes the hyperpolarization was some- 
times reversed to a depolarization presumably due to the 
diffusion of chloride ions from the recording electrode. 
Autoradiographic studies showed that  (35S) taurine was 
taken up in cultures of rat  medulla oblongata. 

These results provide some evidence that  taurine may 
be an inhibitory transmitter  in the medulla oblongata. 

Ionic  R e q u i r e m e n t s  of V a s c u l a r  S m o o t h  Musc le  
Exc i ta t ion  and Contract ion  in  Bat  Metacarpa l  
Vein  
H. Huggel and J. Peristiany 
Anat. Physiol. Comp., Universitd de GenOve, 
1211 Gen~ve 4 

Conflicting evidence reported in different blood vessels 
whereby - a) some tissues become electrically active in 
Ca-free (EDTA) saline solution and inexcitable when Na 
is replaced by Tris (Graham and Keatinge Fed. proc. 2P, 
597, 1970), and vice versa; b) increases in [Ca~+]0 either 
depress or augment contracture tension; and c) [Ca~+]0 is 
needed or not for NE and high-K evoked contractions - 
leads one to imagine that  different mechanisms may 
determine vascular smooth muscle excitation and contrac- 
tion. In  situ perfusion of pulsatile metacarpal bat  veins 
is used to determine the role and relation between different 
ions and neurotransmitters in governing smooth muscle 
function and autoregulatory flow mechanisms. Sucrose- 
gap recordings and in vivo perfusion indicate respectively 
that  these muscle cells remain electrically and mechani- 
cally active over long periods in Na-free Tris saline solu- 
tion, while soon becoming inactive in absence of [Ca~+]0. 
The temporary restoration of normal vasomotion in Ca- 
free medium by NE -6 is immediately abolished in the 
presence of 5 mM EGTA (or EDTA). 

Supported by SNSF, grant 3.490.70. 

Spectra l  A n a l y s i s  of H i p p o c a m p a l  'Theta'  EEG 
in  the  R a b b i t  d u r i n ~  C o n s u m m a t o r y  B e h a v i o r  
J. P. Husto~ and G. Brozek- 
Institute o/Pharmacology, University o/Zi~rich, 
8006 Ziirich, and 
Institute o/Physiology, Czechoslovak Academy o/Science, 
Prague 

Bipolar EEG recording electrodes were implanted 
chronically into the dorsal hippocampi of rabbits. Slow- 
wave EEG activity was correlated with components of 
alimentary behaviors, including the licking of water, and 
biting and chewing of foods differing in consistency. The 
EEG was subjected to autocorrelation and power spectral 
density analyses by computer. Licking of water and biting 
of solid foods were accompanied by high power ' theta '  
activity (4-7 Hz). 'Theta'  during drinking was of lower 
frequency than during biting. Chewing was correlated 
with very low frequency activity (0.5-3 Itz) of high power 
and with ' theta '  of lower power and frequency than during 
biting. 'Theta '  frequency during eating of mash was 
between that  accompanying drinking of water and bit ing 
of food. Hence, correlation of EEG with even a 'simple' 
behavior such as eating is meaningless unless the behavior 

is further parcelled into discreter components such as 
chewing and biting. I t  seems that  high frequency and 
power ' theta '  is correlated with goal-directed components 
of consummatory behavior such as licking and biting, but  
not with its terminal reflex-like components, such as 
chewing. 

In v i tro  Lun~ Contract ion  and H y p o x i a  
C. Irld, A. Assimacopoulos, A. Zwahlen, G. Majno and 
Y. Kapanci 
Department o/Pathology, Bd de la Cluse 40, 
121t Geneva 4 

The contractility of rat, human and bovine pulmonary 
parenchyma, as well as of arterial and bronchial strips was 
tested in a microbath filled with Tyrode solution. Hypoxia 
was produced by bubbling gas mixtures containing 0~o , 
5~o and 10% O2 through this medium. 

Hypoxia contracted the parenchyma and relaxed the 
bronchi. 

Hyperoxia relaxed the parenchyma while the bronchi 
contracted. Both stimuli had no effect on ar ter ia l  strips. 
Epinephrin contracted parenchymal strips substantially, 
arteries slightly, and relaxed bronchi. Serotonin contracted 
violently arteries and bronchi, while the contraction of 
parenchymal strips was insignificant. 

I t  was concluded that  contractile cells different from 
arterial and bronchial smooth mt~scle must exist in the 
lung. Ultrastructural studies revealed, in septal 'fibro- 
blasts', bundles of parallel fibrils similar to those of smooth 
muscle cells. Immunofluorescence showed many inter- 
stitial ceils to contain actin. The contraction of lung 
parenchyma in hypoxic media and the presence of 
'contractile cells' in alveolar septa raise the question of a 
possible ventilation-perfusion autoregulation at the 
alveolar level. These findings might be a clue to hypoxic 
pulmonary hypertension. 

Supported by SNSF, grants 3.673.71 and 3.460.70. 

V e r s u c h e  zur  per ipheren  B l o c k i e r u n g  der 
A s t h m a - A t r n u n g s r e a k t i o n e n  a m  M e e r s c h w e i n c h e n  
J. Kohl und E. A. Koller 
Physiologisches Institut, Riimistrasse 69, 8001 Zi~rich 

Im mittels Histamin-Aerosol ausgel6sten Asthmaanfall 
t r i t t  eine charakteristische Atmungsbeschleunigung mit 
Lungenvolumenzunahrne auf. Diese Atmungsreaktionen 
sind Ausdruck der exspiratorischen Lungenkompression 
infolge der Verteilungsst6rung; sie werden durch die 
vagalen Lungenkollapsfasern vermittelt. Versuche zur 
Blockierung des Lungenkollapsreflexes ergaben folgende 
Resultate: Procain, ins rechte Herz injiziert, vermag die 
Atmungsreaktionen vorfibergehend zu blockieren bzw. 
deren Ausl6sung vorfibergehend zu verhindern. Als 
Aerosol beeinflusst Pr6cain die Atmungsreaktionen nicht 
wesentlich. - Isoprenalin, ins rechte Herz injiziert, ver- 
mag den Asthmaanfall zu verhindern. W~ihrend des An- 
falls injiziert, bewirkt Isoprenalin eine raschere Normali- 
sierung des Lungenvolumens und damit  eine raschere 
Beendigung der Atmungsaktivierung. kls  Aerosol vermag 
Isoprenalin die Atmungsreaktionen beim Meerschwein- 
chen nicht wesentlich zu beeinflussen. Der Lungenkollaps- 
reflex ist offenbar leichter fiber den Lungenkreislauf als 
fiber die Luftwege zu blockieren. Die Lokalisation der 
Lungenkollapsrezeptoren wird diskutiert. 
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R e l a t i o n s h i p  b e t w e e n  the  A c t i o n  of  C a r b a c h o l  
on M a m m a l i a n  Atr ia  and Ca Ions  
y.  Kubis 
Physiologisches Institut, Bi~hlplatz 5, 3012 Bern 

Previous experiments on mammalian atrial trabeculae 
have shown that  the negative inotropic effect of carbachol 
Call be eliminated when the shortened AP was artificially 
lengthened by the application of current (Kubis, Ex- 
perientia 27, 721-722, 1971). The role of Ca ions in this 
process has now been investigated. The experiments were 
carried out in the presence of carbachol (5.10 -~ M) and 
the Ca was varied stepwise between 0,9 and 9 raM. As the 
Ca concentration was increased the AP duration was 
further reduced (probably by an indirect effect of high 
Ca increasing the conductance of a depolarized membrane 
as suggested by Beeler and Reuter (J. Physiol. 207, 
191-209, 1970), but the  twitch tension was increased. 
Prolongation of the AP by current application for a given 
t ime and to approximately the same potential also gave 
an increase in twitch tension as the Ca raised. These 
results can be explained if during an AP Ca ions flow into 
the cell. The negative inotropic effect of carbachol would 
be due to a reduction of inward Ca current caused by the 
AP shortening. An increase in Ca concentrat ion or 
prolongation of the AP, by causing a greater Ca influx, 
would tend to modify this effect. 

T h e  P l a s t i c i z i n g  Effect  of  A T P - A n a l o ~ u e s  on the  
T e n s i o n  of  G l y c e r o l - E x t r a c t e d  M u s c l e  F ibres  
Dr. H. J. Kuhn 
Ruhr- Ul~iversitiit Bochum, Institut [i~r Zellphysiologie, 
Buscheystrasse, Posl/ach 2748, 463 Bochum, B RD 

Formation of actomyosin linkages and force generation 
may be the spontaneous processes of the crossbridge cycle 
in activated muscle while crossbridge detachment may be 
its energy requiring step. This is suggested by the 
following finding : Addition of ATP-analogues (~-y-imido- 
ATP, pyrophosphate) which are not split by actomyosin 
(and which bind to myosin) induce relaxation of glycerol- 
extracted fibrillar muscle fibres immersed in salt solution. 
Removal  of the analogue from the fibres generates tension 
and increases the number of angled conformations of 
crossbridges (observed by electron-microscopy) in the 
fibres. Tension is abolished by a release of about 7 nm 
per halfsarcomere. A 100% transformation of chemical 
free energy into mechanical work was obtained during the 
following reversible cycle: 1. Release of isometrically 
contracted fibres by 0.5% L 0 in a solution containing no 
analogue (static stiffness 22 mN/fibre). 2. Isometric 
relaxation by incubation in a 5 m M  Mg-analogue solution. 
3. Restretch in the analogue solution (static stiffness 
11 raN/fibre). 4. Isometric contraction by removal of the 
analogue. The results of this study suggest that  in muscles 
depleted of ATP force may be generated by a mechanism 
similar to that  proposed by Huxley and Simmons (1971). 

Supporte d by grant No. Ru 154/6 of the Deutsche Forsehungsge- 
meinsehaft. 

ATPase inhibitors would be expected to inhibit active 
sodium transport by the hepatocytes with consequent 
decrease in bile flow. To test this hypothesis, ouabain a 
well known ATPase inhibitor was administered i.v. in a 
dose of 0.02 mg/kg b.w. to 8 dogs (18 to 22 kg; 15 experi- 
ments), cholecystectomized and equipped with a Thomas 
duodenal cannula. Bile salt loss was replaced by Na- 
taurocholate infusions at a rate of approximately 24 ~,Eq/ 
min. Ouabain resulted in a constant increase in bile flow 
averaging 52 % of control. The 14C-erythritoI (Er) clearance 
showed a parallel increase, pointing to an enhancement of 
bile flow at the canalicular level. Since at the same time 
the bile-plasma ratio of Er decreased, and since C1- and 
HCO 3- concentration increased (comparable to the effect 
of secretin, known to act at the ductular level), an addi- 
t ional effect on the duct system has to be postulated. 
These results are in contrast to work in the rabbit, where 
ouabain in a higher dose of 1.12 mg/kg b.w. produced 
cholestasis. This difference in effect could be either species 
or dose related. In any case, the precise role of liver 
ATPase in bile formation remains ill-defined. 

Supported by SNSF, grant 3.455.70. 

E n e r g y - S u p p l y i n g  M e t a b o l i s m  and 
T r a n s m e m b r a n e  P o t e n t i a l  of  Rat  B r o w n  
A d i p o s e  T i s s u e  in  v i t ro  
B. Lasserm, J.  Seydoux and L, Gimrdier 
Ddparlement de Physiologie, Evole de 2Vs 
20, rue Ecole-de-Mddecine; 7211 Gen~ve 4 

The metabolic requirement for the maintenance of the 
steady-state value of transmembrane potential in cells of 
rat brown adipose tissue in vitro has been investigated. 

1. In our experimental conditions, the steady-state 
transmembrane potential averages --49.6 ~ 2.8 inV. 

2. Glucose removal from the oxygenated bathing 
medium or its replacement by pyruvate  11 mM/1 or 
alanine 11 raM/l, as well as addition of inhibitors of glu- 
cose utilisation such as IAA 1-2 mM/1 or 2-DOG 10 mM/1, 
resulted in a significant depolal"isation to about half the 
initial value of the transmembrane potential, with 
variable delay from animal to animal (60-300 lnin). 

3. On the other hand, t reatments  which are expected 
tO severely deplete the total ATP content of the tissue, 
such as strong hypoxia or addition of various inhibitors of 
oxidative phosphorylation like rotenone 40 tzM/1, olig- 
omycine, 0.01-1 ~g/ml did not cause any depolarisation, 
but rather a slight hyperpolarisation, provided glucose 
was present in the bathing medium. 

4. These experiments suggest that, in the rat  brown 
adipose tissue in vitro, the steady-state transmembrane 
potential is supported by an energetic supply, which 
seems exclusively of glycolytic origin in tile non-stimulated 
state, and dependent on a continuous supply of exogenous 
glucose. This conclusion is discussed in relation to the 
calorigenic function of this tissue. 

Supported by SNSF, grant 3.721.72. 

O u a b a i n  I n d u c e d  Choleres i s :  a R e s u l t  of  
A T P a s e  Inhib i t ion?  
K. Kuta, G. Egger and R. Preisig 
Institut /i~r Klinische Pharmakologie, 
Friedb~hlstrasse ,I9, 3008 Ber~ 

Provided Na-K-ATPase located histochemically near 
the canalicular membrane plays a role in bile formation, 

A m i n o - A c i d  and  S u g a r  T r a n s p o r t  in  the  
M u c o s a  of  the  D o g  Colon  
A .-L. Luisier and J.  W. L. Robinson 
D@artement de Chiruvgie ExpdrimentMe, 
H@ital  Cantonal Universilaim, 1011 Lausanne 

Unlike that  of many other mammalian species, the dog 
colon has been found to absorb sugars and amino-acids 
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actively when incubated in vitro in the presence of 
radioactive substrate. In addition, a net flux of these 
substrates from mucosa to serosa across the sheets of dog 
colon mucosa clamped between two flux chambers can be 
demonstrated. Tile transport systems are dependent on 
the presence of sodium and on the integrity of cellular 
metabolism. A kinetic comparison with the corresponding 
transport systems in the ileum has revealed that  the km 
is greater in the colon and the Vmax is smaller. At low 
substrate concentrations, distribution ratios of about 5 
can be established, the corresponding value in ileal slices 
being 15. Like sodium transport across the mucosa, 
phenylalanine uptake by colonic mucosal strips is 
completely abolished by ouabain, partially inhibited by 
ethacrynic acid, but  insensitive to n-butyl-biguanide. 
Thus the dog colon appears to be unique insofar as it 
possesses a sodium dependent amino-acid transport 
system, apparently similar to that  existing in the smalI 
intestine, but of lower capacity. 

Supported by SNSF, grant 3.463.70. 

Dual Aspect  of Inhibitory Function of the 
Pu lmonary  Stretch Receptor Afferents 
H. Li~scher 
Physiologisches Imtitut  dee Universittit, Riimistrasse 69, 
8007 Z~rich 

In rabbit with both vagi cut, short-burst (200/sec) 
stimulation applied to low-threshold, fast conducting 
vagal afferent fibres (A-Beta range) during the inspiratory 
phase a) curtails the inspiration in progress and b) hastens 
tile onset of the next inspiration. The first reaction, i. e,, 
the expiratory component of the Hering-Breuer reflexes, 
is clearly related to an inhibitory mechanism. As to tile 
nature of the second, i.e., one of tile inspiratory compo- 
nents of the Hering-Breuer reflexes, two main suggestions 
prevail. In one it is held that  a stimulus-induced excita- 
tion of inspiratory innervation outlasts the concurrent 
inhibition, the latter remaining predominant during 
stimulation. The second explanation is that  inspiratory 
innervation at its site of origin involves an inhibitory 
feedback mechanism which builds up with a certain time- 
lag during inspiration and decays with a similar delay 
during expiration; i f  the inspiration is prematurely 
suppressed by the vagal input, the critical level at which 
the following inspiration starts will be attained earlier. 
Experimental  evidence supporting the second hypothesis 
will be presented. 

Supported by SNSF, grant 3.266.69. 

Extracel lular K+ Deplet ion in M a m m a l i a n  
Ventricular Muscle  
D. Maughan, J. McGuigan, J. Bassingthwaighte and 
H. Reuter 
Physiolo#sehes und Pharmakologisches Institut 
der Universitiit Bern 

Mammalian ventricular muscle bundles were voltage- 
cIamped using either a single- or double-sucrose gap 
method. During prolonged hyperpolarizing pulses up to 
--150 mV the inward current declined to approximately 
one-half of its initial value within 6-8 sec. The corre- 
sponding steady-state current-voltage relation shows 
inward-going rectification, but no negative slope. During 
hyperpolarization much of the current is probably carried 

by K+, and this decline of inward current could be 
explained if during tile pulse a diffusion limited space at 
the membrane was depleted from K+ ions. In support of 
this idea is the finding that  the zero current intercept of 
the instantaneous current-voltage relation (E0) measured 
at the end of a hyperpolarizing pulse becomes more 
negative when either the amplitude or duration of tile 
pulse is increased. Since E 0 depends upon external [K +] 
(Almers, J. Physiol. 225, 33, 1972), this suggest.s a 
decrease in external [K+] during these pulses. In agree- 
ment with this, the action potential measured after 
switching off the hyperpolarizing clamp was slightly 
prolonged when compared to the action potential elicited 
before the clamp. While these results support depletion a 
concomitant conductance change cannot be excluded. 

Supported by SNSF, grants 3.734.72, 3.19.68, and NIH, grant 
HL 52, 290-01. 

Ret ino-Hypotha lamic  Pathway in the Avian Brain 
R. E. Meier 
Hirn/orschungsinstitut der Universitiit, 
A ugust-Forel-Strasse I, 8008 Zi~rich 

Stereotactic intraocular injection of 3H-proline, ~H- 
leucine or 8tt-fucose were performed ill 8 pigeons (Columba 
livia) and 1 jackdaw (Coleus monedula). The labeled 
material which was transported within 24 hours from the 
retinal ganglion cells to the optic nerve terminals was 
studied by light microscopical technique. Three distinct 
zones of the contralateral hypothalamus showed a grain 
density equal to that  of the optic tectum and 2.8 times 
higher than that  of the adjacent optic tract.  While the 
zones 1 and 2 seem to belong to the supraoptic nucleus, 
namely to its rostral and lateral aspect respectively, the 
zone 3 remains undefined. I t  contains large cells, lies some 
700-1000 [xm lateral to tile wall of the third ventricle and 
extends caudally to tile rostral border of the supraoptie 
decussation. The same results were obtained in both 
species and with either precursor. 

Supported by SNSF, grants 3.329.70 and 3.133.69. 

Calcium Activated Adenosintr iphosphatase  
in Cultured Chinese H a m s t e r  Cells 
M. E. Nievergelt 
Strahlenbiologisches Institul dee Universitdt Ziirich, 
A ugust-Forel- Strasse 7, 8008 Z~rich 

With the intention to study the influence of ionizing 
radiation to adenosintriphosphatase in mitotic active cells 
we investigated homogenates of cultured Chinese Hamster  
cells. They showed Ca activated ATPase activity, which 
was measured by determining tile inorganic phosphate 
formed. This act ivi ty was found not to be Mg dependent 
and inhibitable by dicyclohexylcarbodiimid (about 80~o 
inhibition at 10 -6 M). Its activity is reduced in solutions 
of relative high ionic content (~ = 0.3) and not changed 
by ouabain (10 -~ M). After centrifugal Iractionation most 
Ca activated ATPase act ivi ty was found in the mito- 
chondrial fraction. During tile reaction time a precipita- 
tion was formed which is dependent on ATP and Ca. This 
precipitation prevented a precise determination of the Ca 
activated ATPase and led to a disproportionality of 
activity against proteinconcentration. 

Supported by SNSF, grant 2.511.71. 
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T h e  Inf luence  of Fa t i g ue  on M e m b r a n e  
Conductance  in  Frog  Ske le ta l  M u s c l e  
H. Oetliker 
Physiologisches Institut, Bi~hlplatz 5, 3072 Bern 

While the contractil i ty of isolated single fibres is 
abolished within 2 rain by repetitive twitching (1 Hz) in 
the presence of 1 m M  I A A -  and 1 m M  CN-, membrane 
potentials more negative than --75 mV often persist 
longer than 1 h from the onset of rigor. Estimations of 
gM by the 2 microelectrode technique show an increased 
gM by a factor of 100-400 compared to resting conditions 
(Grabowsky et al., Pflfigers Arch. 334, 222-239). Removal 
of CI- and K+ outside reduces the increased gM to about 
10% of its value. Monitoring of membrane potential 
during rapid changes of solutions shows: 1. Changes in 
[K+~0 with or without constant K.C1 product produce 
potential changes closer to EK than in controls. 2. Changes 
in [Cl-~0 produce either mutually no change in EM or 
induce slight changes in the opposite direction than 
normal. These findings can be explained on the basis of a 
substantially greater increase of gK than that  of gez, 
possibly due to the rise in internal Ca++-concentration in 
rigor (Krnjevid and Lisiewicz, J. Physiol. 225, 363-390). 

Experiments performed at Yale University New Haven Conn. 
during the tenure of a Postdoctoral Fellowship by the SNSF. 

Preopt i c  T e m p e r a t u r e  and Durat ion  of 
F a s t - W a v e  Sleep E p i s o d e s  
1 ~. L. Parmeggiani, G. Zamboni, T. Cianci and C. Ricci 
Istituto di tTisiologia umana, Porta San Donato 2, 
40727 Bologna, Italia 

To test the hypothesis that  the decrease in duration 
of fast-wave sleep episodes at low environmental tempera- 
tures is the result of the interaction between sleep and 
thermoregulatory processes, the influence of preoptic 
heating (0.75 MHz, 40-200 mW delivered by means of 
two electrode pairs) on the evolution of fast-wave sleep 
episodes was studied in freely moving cats at different 
environmens temperatures (20, 0, --10 ~ The mean 
duration of the episodes showed a statistically significant 
increase (50-150%, P < 0.01) on preoptic heating (1-2 ~ 
above control preopti c temperature) at all environmental 
temperatures studied. Under such environmental condi- 
tions, moreover, heating of thalamic structures with the 
same intensity as that  used for the preoptic region did not 
affect significantly the mean duration of the episodes. 
These results show that  an optimum preoptic temperature 
exists which, by reducing the load error of the  thermo- 
regulatory system, protects the evolution of fast-wave 
sleep episodes in spite of deviations of environmental  
temperature from thermal neutrality. 

A c t i o n  Potent ia l  of Stylonychia mytilus (Cil iate  
Protozoa)  in Ba-Free  So lu t ion  
f . E. de t~eyer, H. Huggel 
Universitd de Gen~ve, Anat. et Phys. comp., 1277 Gen~ve 

In CaC12 solution, Stylonychia mytilus exhibits periodic 
transient reversal in the direction of ciliary power stroke. 
Each period of ciliary reversal is synchronous with a 
spontaneous depolarization (Machemer, Naturwiss. 8, 398, 
1970). The action potentials are of short duration (200- 
300 ms), but may also be suddenly interrupted during 

repolarization by a plateau phase lasting over several 
seconds. Though no 'overshoot'  is evident, such de- 
polarizations are of the 'all or none' type. Similar responses 
may also be simulated by outward current pulses where 
the ' latent period' is found to be a function of the intensity 
of stimulation. Both absolute and relative refractory 
periods may be recorded during the action potential, 
when the resistance of the membrane diminishes. Both 
Ca ~+ and K+ extracellular concentrations may influence 
the apparition of the plateau phase, as well as the normal 
amplitude and duration of the A.P. The conductile 
component of Stylonychia mylilus is more relevant than 
that  of other ciliates, for whom Ba ~+ is indispensable for 
such activity, e.g. Paramecia (Naitoh, Eckert, Z. vergl. 
Phys. 57, 453, 1968). 

Contr ibut ion  of Direct  C a l o r i m e t r y  to the  S t u d y  
of the  T h e r m i c  Effect of Glucose  and A m i n o  
Ac ids  in Man  
Ph. Pittet, P. H. Gygax and E. Jdquier 
D@artement de Physiologic clinique et 
fnsti tut  de Physiologic, Universitd de Lausanne, 
7077 Lausanne 

In order to reinvestigate the classical concept of 
'specific dynamic action' of food, the thermic effect of 
ingested glucose (50 g) and/or essential amino acids (50 g 
of Nesmida) was measured in 7 healthy male subjects 
dressed in shorts, using simultaneously direct and indirect 
calorimetry. Experiments were performed under condi- 
tions of thermal confort at 28~ Energy balance (heat 
production minus heat losses) was thus determined before 
and during 150 rain following the nutrient ingestion. In all 
subjects, the energy balance was negative during the 
control period (mean heat deficit: --4.5 ~ 0.2 kcal 
h-lm-2). Metabolic rate increased of 13.6 ~ 2.1% after 
the glucose load, 17.4 ~ 2.5% after amino acids, and 
17.7 ~: 4.2% after both glucose and amino acids: there 
was no thermic additive effect when both nutrients were 
given together. In contrast to the metabolic rate, heat 
losses were not significantly modified after nutrient 
ingestion; consequently, the energy balance became 
rapidly positive. These results show that  a) the dietary 
induced thermogenesis, for a moderate caloric intake, is 
less dependent on the nature of the nutrients than 
classically admitted;  b) this increased energy production 
mainly induces changes in heat storage rather than in 
heat losses. 

Supported by the Nestl6 Company, Vevey. 

Effect of D iva l en t  Cat ions  on Na  and K 
P e r m e a b i l i t y  of H u m a n  Red Cell  Ghos t s  
H. Porzig 
Pharmakologisehes Institut, Friedbi~hlstrasse 49, 3008 Bern 

Starved red cell ghosts which contained KC1 as main 
osmotic constituent and EGTA-buffered free Ca con- 
centrations (Ca~) between 10 .9 and 1 0 - ~ I  showed a 
minimum of K permeabili ty (PI~) with Ca, around 10-6M. 
This effect was most pronounced at 0-4~ Na permea- 
bility (P~a) was similar to PI~ with Cai below 10-GM but 
dropped sharply with higher Cai. Unlike, Pm PNa did not 
increase but remained small even when Ca, was raised 
above 10-5M. The effect of Ca, depended to some extent  
on the direction of the t(  and Na movements. If Na- 
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loaded cells were suspended in a KC1 med ium an increase 
in Ca, beyond 10-6M induced a decrease in bo th  PK and 
PNa. Sr showed effects similar  to Ca, at  somewhat  higher  
concentrat ions.  Also Mg, (10 .3 -- 3 • 10-2M) reduced PK; 
however ,  the  d iscr iminat ion be tween  Na  and K was much  
less pronounced.  Hence,  the  po tency  of d iva len t  cat ions 
in changing Px  and P~a decreased in the  order  Ca > Sr > 
Mg. This corresponds to No. I I  or I I I  in the  Sherry  series 
(Diamond and Wright ,  Ann. Rev.  Physiol .  31, 581). I t  is 
suggested t h a t  these effects are due to coutombic inter-  
actions be tween d iva len t  cations and nega t ive  f ixed 
charges near  the  inner  surface of the  membrane  and t h a t  
different  pa thways  exis t  for t r ansmembrane  K and Na  
movements .  

Supported by SNSF, grant 3.734.72. 

Effects of L H - F S H  R e l e a s i n g - H o r m o n e  (LRH) 
and Sex  Stero ids  on G o n a d o t r o p i n  Secre t ion  
in N o r m a l  Male  Rats  
M. Reymond and Th. Lemarehand 
D@arternent de Biochimie Clinique, H@ital Nestld, 
1011 Lausanne 

L H  and F S H  secret ion is s tudied in 50 days  old male  
rats,  in v ivo  (160 rats) and in v i t ro  (300 ra ts) ;  gonado- 
t ropin  levels are measured  by  RIA,  using the  N I A M D -  
kits  for ra t  L H  and F S H .  

In  vivo,  in groups of 6 rats,  a rapid  i .v .  in ject ion of 
L R H  induces a log-dose re la ted rise of p lasma LH,  wi th  
a peak  10-15 rain af ter  L R H  injection.  100 ng L R H / r a t  
yields a 200% L H  increase, bu t  no cons tan t  F S H  re- 
sponse. P re t r ea tmen t ,  40 h before L R H  injection,  wi th  
Testosterone (T), Dihydrotes tos te rone  (DHT) or Pro-  
gesterone (P) shows a decrease of L H  response to 100 ng 
L R H  wi th  5,000 ng T, bu t  no modif ica t ion  of the  response 
wi th  lower doses of T, D H T ,  P. 

In  vi t ro,  pools of 6 hal f -antepi tu i tar les  are incuba ted  
ill K R B G  for 3 h, 37~ af ter  3 short  p re incubat ions ;  a 
log-dose response of L H  release to L R H  is obtained,  and 
10 ng L R H / p o o l  yields a 200 % L H  increase in the  medium,  
bu t  no s ignif icant  s t imula t ion  of F S H  release. Low 
amounts  of T (1 ng/pool) appear  to increase the  L H  re- 
sponse to 10 ng L R H ,  bu t  high levels of T and D H T  
reduce i t ;  small  doses.of P show a direct  s t imula t ing  effect 
on F S H  release, bu t  not  on L H  release. 

In  all these exper iments ,  p i t u i t a ry  L H  and F S H  
contents  show no signif icant  differences be tween  control  
and t rea ted  rats.  

Supported by SNSF, grant 3.364.70. 

T h e  Tonotop ic  O r g a n i z a t i o n  of the  Media l  
Genicu la te  B o d y  at the  U n i t  Level  
F. de Ribaupierre et Anne Toros 
Institut de Physiologic de l' Universitd, 7, rue du Bugnon, 
1011 Lausanne 

The pars  principal is  of the  media l  geniculate  body has 
a well  s t ruc tured  organiza t ion  in concentr ic  laminae  
(D. K. Morest, J. Anat .  Lond.  99, 143-160, 1965). Single 
uni t  ac t iv i ty  of this  s t ruc ture  was recorded in anes thet ized  
cats in response to acoust ical  signals del ivered indepen-  
den t ly  to bo th  ears. Microelectrodes were advanced  
th rough  a s te reotaxica l ly  posi t ioned chamber  in a direc- 
t ion paral lel  to the  p lane  of the  laminae.  E lec t rode  
pene t ra t ions  done .in ex terna l  laminae  showed cells 

responding to low f requency tones. More media l ly  located 
laminae exhib i ted  cells responding to higher  frequencies.  
Uni t s  recorded at  different  dep th  of the  same lamina  
responded to tones of about  the  same frequencies. 
Responses of 170 cells were recorded f rom 14 different  
penet ra t ions  in 8 animals.  Tempora l  pa t t e rn  of the  
response, ear dominance,  in tens i ty  funct ion and responses 
to broad band s t imuli  were no t  found to be s imply  related 
to the  dep th  wi th in  a lamina.  

Supported by SNSF, grant 3.239.69. 

R61e de la d~polar i sa t ion  m e m b r a n a i r e  sur  le 
n i v e a u  r6dox  des  e n z y m e s  resp ira to i res  du t i s s u  
a d i p e u x  b r u n  de rat  perfus6 in  v i tro  
J. Seydoux, L. Girardier et B. Brauser 
D@artement de Physiologie de l' Universitd, 
Eeole de Mddecine, 1211 Gen~ve 4 

La fonct ion thermog6nique  du tissu adipeux brun  est 
activ6e par  le syst6me ne rveux  sympa th ique  et, si Yon 
soumet  ce tissu & un pulse de noradr6naline,  on observe 
une d@olar i sa t ion  membranai re .  Cet te  d6polarisat ion 
exerce-t-el le un contr61e sur la fonct ion de ce tissu ? 

La thermog6n6se r6sulte d 'une  augmenta t ion  du trans-  
por t  d'61ectrons le long de la chMne respiratoire.  Le n iveau 
r6dox de deux enzymes  respiratoires  a 6t6 suivi  par  la 
mesure  des var ia t ions  de la f luorescence de surface 6raise 
par  ]es pyr idines  nucl6otides ENAD(P)] et par  les f lavo- 
prot6ines. A c e  niveau,  l 'effet  d 'une  d6polarisat ion compa-  
rable a 6t6 6tndi6 par  l ' ad jonc t ion  de noradr6naline et de 
KC1 au mil ieu de perfusion. Un  pulse de noradr6nal ine 
(5,10-s-5,10 -7 g/ml) a provoqu6 une %duc t ion  r6versible 
des N A D ( P ) H  et des f lavoprot6ines.  Le KC1 a 6galement  
provoqu6 une r6duct ion r6versible qui  se diff6rencie ce- 
pendan t  par  une cin6t ique plus lente. Les effets de ces 
deux  substances sur la r@onse  m6tabol ique  ainsi mesur6e 
peuven t  6tre dissoci6s en changean t  les condit ions de per- 
fusion. En  effet, en l 'absence de bicarbonates ,  seule l 'hor-  
mone a augment6  le n iveau r6dox des NAD(P)H.  Or, nons 
avons mont r6  que, dans ces conditions,  ces deux agents  
n 'on t  p rovoqu6 aucune d6polarisat ion membranai re .  I1 
sera mont r6  que, darts nos condit ions exp6rimentales ,  les 
var ia t ions  de l '6 ta t  r6dox des enzymes  respiratoires  sont  
dues & un appor t  augment6  de subs t ra t  sous l ' inf luence 
de l ' hormone  et  non & un d6couplage de la respirat ion.  

Ce travail a ~t6 effectu6 dans la Division du D r B. Brauser, Institut 
f/ir Physiologisehe Chemie und Physikalisehe Biochemie der Uni- 
versit/it Mtinehen. 

Interac t ions  of D i p h e n y l h y d a n t o i n  w i t h  
N o r e p i n e p h r i n e ,  T h e o p h y l l i n e  and Cycl ic  A M P  
in Frog  Sk in  
R. C. de Sousa and A. Grosso 
D@artement de Physiologie, Ecole de Mddecine, 
1211 Gen#ve 4 

We reported previously that diphenylhydantoin (DPH) 
increases short circuit current (SCC) and potential 
difference (PD) across frog skin. This effect is additive to 
that of supramaximal doses of oxytocin or vasotocin and 
is completely blocked by amiloride. Additional experi- 
ments were carried out to characterize further the mode 
of action of DPH. After large doses of norepinephrine 
(10-~M), DPH still increases PD and SCC, when no 
further increase could be obtained with oxytocin in the 
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control  skin. Whi le  D P H  increases PD and SCC like 
oxy toc in  and norepinephrii le,  the  in terac t ion  wi th  these 
hormones  suggests t h a t  i ts effect  is not  media ted  by  cyclic 
AMP. To tes t  th is  hypothesis ,  s tudies were carr ied ou t  
wi th  theophyl l ine  and cyclic AMP. Exposure  of frog skin 
to theophyl l ine  (10-a-10-~M) did no t  p reven t  the  effect 
of D P H ,  while oxytoc in  was ineffect ive in the  presence of 
large doses of theophyl l ine  (10-aM). Similar  results were 
obta ined  wi th  large doses of cyclic AMP (5.10-aM). To 
exclude more d i rec t ly  the  media t ion  of D P H  effects by  
cyclic AMP, measurements  of the  in t racel lular  concentra-  
t ion of the  nucleot ide are being made  in the  isolated 
epi thel imn.  

Supported by SNSF, grant 3.567.71. 

str. corneum (C. L. Vofite and S. H~tnni, Structure and 
Function in Frog Shin, A. Benzon,  Syrup. V, Transport 
Mechanisms in Epithelia, Munksgaard,  Copenhagen,  1972, 
in press). 

2. When  apply ing  under  above condi t ions  va ry ing  
hydros ta t ic  pressure gradients  (inside posit ive) vesicles 
appear  in the  cy top lasm of this  same cell layer  visible in 
the  l ightmicroscope.  There is a l inear  re la t ion be tween  
thei r  number  per  cell and the  s imul taneous ly  measured 
asymmet r i c  sodium t ranspor t .  

Impl ica t ions  of these observat ions  are discussed and a 
two step ac t ive  t ranspor t  pat t i  for sodium at  the  cellular 
level is proposed.  

Supported by SNSF, grant 3.343.70. 

Effects of L a n t h a n i d e s  on T r a n s p o r t  P r o c e s s e s  
of A m p h i b i a n  Epi the l ia  
R. C. de Sousa, J. Marguerat and A. Grosso 
Ddpartement de Physiologie, Ecole de Mddecine, 
1211 Gen~ve 4 

The effects of lan thanides  on po ten t ia l  difference (PD) 
and short  circui t  current  (SCC) were s tudied on frog skin 
and toad  skin. Pieces of abdomina l  skin were moun ted  in 
lucite double chambers  wi th  both  sides of the  epi the l ium 
exposed to ident ical  aera ted  Tris-Ril lger  solutions. PD  and 
SCC were moni to red  cont inuously  by s tandard  techniques.  
Addi t ion  of La +++ (5.10-4M) to the  externa l  side of the  
skin resul ted in a rapid, sustained rise in bo th  PD and 
SCC. These effects mimicked  bu t  did not  interfere wi th  
those of oxytocin,  added to the  in terna l  med ium before or 
af ter  exposure  to La+++. Similar  results were obta ined 
wi th  Ce +++, pr+++, Nd+++, Sin+++ and Eu+++. Sl ight ly  
h igher  doses (10-aM) were needed for Yb+++. Dose- 
response curves  were ob ta ined  for each of the  e l emen t s  
tested.  Amilor ide  comple te ly  blocked the  s t imula t ion  of 
PD and SCC produced by  the  lanthanides.  Addi t ion  of 
La +++ to the  i i l ternat  med ium ba th ing  the  skin had no 
conspicuous effect per  se, bu t  blocked the  effects o f  
oxytocii l .  I t  is suggested tha t  lan thanides  m a y  in te rac t  
wi th  Ca++ a t  t i le ex terna l  side of the  epi thel ium, which 
results  in an  increased pe rmeab i l i t y  to  Na+ a t  sites 
d is t inct  f rom those affected by  t h e  neurohypophysea l  
hormones.  

Supported by SNSF, grant 3.567.71. 

M o r p h o p h y s i o l o g i c a l  Ev idence  for a T w o  Step 
Act ive  T r a n s p o r t  Pa th  for S o d i u m  in the  
E p i t h e l i u m  of the  Frog  S k i n  (R, T e m p o r a r i a )  
C. L. Vo~te 
Lab. Exptl. Nephrol., Department o/Medicine, 
Kantonsspital, dO00 Basel 

Quan t i t a t i ve  correlat ions be tween  ac t ive  a symmet r i c  
t ranspor t  of sodium across the  ep i the l ium of the  frog skin 
in v i t ro  and s imul taneous  morphologica l  changes have  
been described in previous  reports  (e. g. C, L. Vofite and 
H. H. Ussing, Exp .  Cell Res. 62, 375-383, 1970). I t  is 
however  essential  to app ly  an instantai leous f ixa t ion  tech- 
n ique for topographic  eva lua t ion  of r a p i d l y  revers ible  
funct ional  events  a t  the  cel lular  level. A new rapid  freezing 
t echn ique  recent ly  adopted  by  our  l abora to ry  brought  
fur ther  encouraging resul ts :  

1. Under  cons tan t  short  circui t  condi t ions  there  is a 
l inear  re la t ion be tween short  circui t  current  (active sodium 
t ranspor t )  and vo lume  of the  first  cell layer  below the  

T h e  Eff lux of T E A  in  M a m m a l i a n  Ventr ic le  
R. Weingart 
Physiologisches Institut, B~hlplatz 5, 3072 Bern 

Ventr icular  bundles  of sheep and calf hear ts  were 
loaded wi th  14C-labelled t e t r ae thy l ammon iumbromide .  
The  eif lux of r ad ioac t iv i ty  in to  inac t ive  solut ion was 
measured  for periods up to 6 h by  passing the  muscles 
th rough  a series of tes t  tubes, the  T E A  being de te rmined  
in a Packard  Tr icarb  l iquid  scint i l la t ion counter.  I n  a 
semilog-plot  the  decrease of the  T E A - a c t i v i t y  in the  
prepara t ions  could be f i t ted  by  the  sum of three  ex- 
ponentials ,  wi th  the  following t ime  constants :  2.7, 13.3 
and 832 rain. Expe r imen t s  wi th  connect ive  t issue bundles 
showed only the  first  two components .  F r o m  these results 
i t  is assumed tha t  the  first  componen t  is due to wash  out  
of free extracel lu lar  TEA,.  the  second due to b o u n d  ex- 
t racel lutar  TEA,  and the  slowest due to intracel lular  T E A .  
When  [K+J0 was increased f rom 5.4 to 54 m M  the  t rans-  
membrane  efflux of the  cat ion T E A  increased by a factor  
of about  2, while a factor  of 4 would be expected  f rom the  
decrease of the  membrane  potent ia l .  This  discrepancy can 
be explained if P ~ A  falls on depolarisat ion.  

R 6 g u l a t i o n  d 'un  facteur  fl cy to trope  darts la  
m u q u e u s e  duod6nale  du rat  
A. Zermatten et J.-P.  Felber 
D@artement de Biochimie Clinique, Hdpital Nestld, 
7077 Lausanne 

L'exis tei lce dans la milqueuse duod6nale d ' un  m6ca- 
nisme contr61ant la r6ponse insul inique 5~ une surcharge 
de glucose est connue depuis longtemps.  On ignore pour-  
ran t  encore tou t  de la r4gulat ion de la s6cr6tioil de ces 
hormones  par  le duod6num. 

Pour  6tudier ce t te  r6gulation,  une surcharge orMe de 
glucose a 6t6 fai te  chez une premi6re s6rie de rats.  Des 
ext ra i t s  aqueux  de la muqueuse  duod6nale de ces rats,  
pr61ev4e 5~ des t emps  diff6rents, out  6t6 inject6s duns le 
t ronc coel iaque d 'une  deuxi6me s6rie de rats.  Le sang a 
6t6 recueil l i  duns la veine  por te  pour  l 'analyse  du t a u x  
d' insuline.  Des inject ions de s6cr6tiile oilt  v6rifi6 la seilsi- 
bili t4 du syst6me. 

Alors que le t a u x  d ' insul ine ne croi t  que  fa ib lement  
apr6s les inject ions  de eontrhle  (muqueuse de rats  K jenil  
ou surcharg6s avec Ilne solut ion isotonique),  5 m i n u t e s  
apr6s la surcharge de glucose d6j~, le t a u x  d ' insul ine passe 
de 43 ~U/ml  ~ 420 p.U/ml. 

Cette  6tude sugg6re soft la pr6sence sous forme inact ive,  
soft la syilth6se rapide d ' u n  fac teur  hormona l  ~ effet  fi 
cy to t rope  qui entre  en act ion sous l 'effet  de la nourr i ture .  
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Fluorescence  Proper t i e s  of Octopine  
D e h y d r o g e n a s e  
A. Baici, A. Olomucki, D. Karlovie and P. L. Luisi 
Technisch-Chemisehes Laboratorium der Eidg. Techn. 
Hochschule, Univevsit~itstrasse 6, 8006 Zi~rich 

Octopine dehydrogenase (ODH) is one of the few mono- 
merle dehydrogenases known up to date. The study of 
its physicochemical properties is therefore particularly 
interesting in view of the comparison with other proto- 
meric dehydrogenases. Here we report on the fluorescence 
properties of ODH and its binary and ternary complexes. 
The intrinsic fluorescence of the protein is due to trypto- 
phan. There is a remarkable enhancement of the NADH 
fluorescence intensity in the binary and ternary complexes, 
with a parallel blue shift of the fluorescence maximum. 
The fluorescence of the protein is quenched upon binding 
of both NAD and NADH and this permits to evaluate 
binding constants of binary and ternary complexes. The 
binding curves obtained by following the fluorescence 
quenching, exactly parallel those obtained by following 
the enhancement of NADH fluorescence. The t ight 
binding in the ternary complex ODm.NADH.oc top ine  
permits an accurate t i trat ion of the enzyme active site 
concentration. The comparison of tile various dissociation 
constants of coenzyme and substrate in binary and 
ternary complexes shows that  the enzyme is characterized 
by a preferential order mechanism. 

Crit ical  Eva lua t ion  of Col lo ida l  Gold as  a 
C y t o c h e m i c a l  Marker  
H. Bauer, H. Gerber and M. Horisberger 
Socidtd d'Assistanee Technique pour Produits Nestld S.A., 
781d La Tour-de-Peilz 

Colloidal gold has been used as a cytochemical marker 
in electron microscopy. Nevertheless non specific adsorp- 
tion and lack of diffusion of the complexes into the tissue 
have to be carefully considered in the interpretation of 
the results. A basic study of the morphology of this 
colloid was undertaken using ferritin and antilerritin as a 
model system. Colloidal gold prepared according to Faulk 
and Taylor (Immunochemistry 8, 1081, 1971) was labelled 
with ferritin (horse spleen) and antiferritin antibodies 
isolated by immunoadsorption from a bovine colostrum 
lactoserum. A vast  number of electron micrographs 
indicated the following points. 

The colloidal gold granules had an average diameter 
of 50-60 A_ although some variations could be observed. 
At optimal proportions of ferritin and colloidal gold, the 
gold granules became adsorbed to the ferritin giving 
complexes with variable size due to aggregation. Well 
dispersed granules all coated with the antiferritin protein 
were obtained. The interactions of ferritin-antiferritin, 
ferritin-labelled antiferritin, labelled ferritin-labelled 
anti%rritin have been studied. Rather heterogeneou s 
complexes were observed in all cases. 

In conclusion, care has to be taken in the interpretation 
of cytochemical experiments with this colloid. 

I m m u n o l o g i c a l  C o m p a r i s o n  of Red Cell  
M e m b r a n e  Prote in  f r o m  Different  M a m m a l s  
J. D. Berthoud, G. Gallagher and C. Bron 
Institut de Biochimie, Universitd de Lausanne, 
7017 Lausanne 

Immunological studies of solubilized human red cell 
membrane proteins have detected a number of antigenic 
determinants associated with such proteins. Using rabbit 
anti-human red cell membrane proteins, comparative 
immunochemical studies were performed with red cell 
membranes from several mammals. The hemoglobin-free 
ghosts were solubilized with 0.5% NP 40 (Nonidet P 40 
Shell), a non-ionic detergent, and tested in agar by 
Ouchterlony double diffusion. Tile results show that  at 
least three protein antigens are shared by the different 
species studied. Components I and I I  are present in 
human, dog, bovine, sheep, goat, mouse and rabbit red 
cell membranes. Component I is also detected in horse 
and guinea pig. Both proteins are localized in the deeper 
layer of the membrane since they can be revealed by an 
antiserum absorbed with human red cells. Component I I I  
is detected in human, guinea pig, bovine and goat 
membranes using an antiserum specific for the major 
membrane glycoprotein isolated from human red cells 
according to Marchesi and Andrew (Science 174, 1247, 
1971). Antibodies against that  protein can be absorbed by 
intact red cells indicating the presence of the antigen on 
the surface of the cell. 

Isolation and characterization of these common proteins 
is in progress. 

Supported by SNSF, grant 3.796.72. 

R e g u l a t i o n  of Pyruvate  M e t a b o l i s m  in  Liver  
M i t o c h o n d r i a  by  the  A T P  to A D P  Rat io  
F. Brawand, St@hanie dVIdriko/er-Zwez and P. Waller 
Mediziniseh-chemisckes Inslitut der Universitiit Bern, 
Postfach, 3000 Bern 9 

Pyrnvate  can be carboxylated to oxalacetate or oxidized 
to acetyl-CoA in liver mitochondria. Various regulation 
mechanisms are known for the purified enzymes and it 
was at tempted to demonstrate which of these are operative 
in intact mitochondria. Rat  liver mitochondria were 
incubated with ATP, Mg 2+, HCO a- and phosphate. Intra- 
mitoch0ndrial A T P : A D P  ratios were varied by addition 
of creatine, oleoyl-CoA and DNP. Solutions of various 
pyruvate  concentrations were infused at constant rates. 
The amounts of pyruvate  carboxylated and oxidized 
were calculated from the pyruvate  used and metabolites 
formed. At a pyruvate  concentration of about 60 ~molar, 
increasing intramitochondrial ATP/ADP ratios correlated 
on one hand with increasing amounts of pyruvate car- 
boxylated and on the other hand with decreasing amounts 
of pyruvate  oxidized. With  high pyruvate  concentrations 
(>  3 mM) the A T P : A D P  ratio correlated only with 
pyruvate  carboxylation whereas pyruvate  oxidation was 
insensitive to ATP : ADP changes. At high or low pyruvate  
concentrations, no correlation of acetyl-CoA levels with 
either carboxylation or oxidation was obtained. These 
and other results show that  with physiologically low 
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p y r u v a t e  c o n c e n t r a t i o n s  t h e  i n t r a m i t o c h o n d r i a l  A T P :  
A D P  ra t io  d i r ec t ly  r egu la te s  p y r u v a t e  c a r b o x y l a t i o n  a n d  
ox ida t ion .  

I m m u n o c h e m i c a l  Studies on Myosin  f rom 
Rabbit  Muscles  
K. Biichi, R. v. Fellenberg, L. K. Wynston and E. Jenny 
Institut [~r Pharmakologie und Biochemie, 
Winterthurerstrasse 260, CH-8057 Zi~rich 

Guinea  pigs were i m m u n i z e d  w i t h  m y o s i n  p r e p a r e d  
f rom w h i t e  muscles  (m. long. dorsi) of t h e  r abb i t .  The  
specif ic i ty  of seven  an t i s e r a  showing  a h igh  t i t r e  w i t h  
t h i s  m y o s i n  was  checked  b y  q u a n t i t a t i v e  mic rocomple -  
m e n t  f ixa t ion .  P r e p a r a t i o n s  of twe lve  p ro t e in s  or p r o t e in  
sy s t ems  of r a b b i t  muscles  were used as an t igens .  No 
r eac t ion  was found  w i t h  m y o s i n  of t he  hea r t ,  a t r o p o n i n  
(TN-I),  AMP-deami r i a se  (E.C. 3.5.4.6), a d e n y l a t e  k inase  
(E.C. 2.7.4.3) a n d  c rea t ine  k inase  (E.C. 2.7.3.2), a s l igh t  
one w i t h  m y o s i n  f rom red  muscle  (m. ischiot ibial is) ,  ac t in ,  
n a t i v e  t r o p o m y o s i n  a n d  $-ac t in in  a n d  a v e r y  s t rong  one 
w i t h  t he  r e l ax ing  p r o t e i n  sys tem a n d  a c rude  e -ac t in in  
p r e p a r a t i o n .  H e n c e  t h e  s t rong  reac t ions  are no t  due  to  
i n t eg ra l  myos in .  The  ques t ion  arises, w h e t h e r  t h e y  are 
caused  b y  a c o n t a m i n a t i o n  w i t h  l igh t  cha ins  of m y o s i n  
in these  p r e p a r a t i o n s  or b y  impur i t i e s  of u n k n o w n  
specif icat ion.  I n  t h e  l a t t e r  more  p r o b a b l e  case all  resul t s  
on  t h e  specif ic i ty  a n d  loca l i sa t ion  of m y o s i n  in t he  
myof ib r i l  o b t a i n e d  w i t h  t he  aid of an t i s e r a  hou ld  be  
r eeva lua ted .  

Carbohydrate Analys is  of Carc inoembryonic  
Ant igens  Containing Different Blood Group 
Specif icit ies  
M. Burkhard, H. Jaquet, O. de Rham, R. Fritschd, A. Hol- 
burn and J. P. Mach 
Institut de biochimie, Universitd de Lausanne, 
27, rue du Bugnon, 7077 Lausanne 

C a r c i n o e m b r y o n i c  a n t i g e n  (CEA) was descr ibed  b y  
Gold as a p r o t e i n p o l y s a c c h a r i d e  complex  p r e s en t  in  
d iges t ive  a d e n o c a r c i n o m a s  a n d  in d iges t ive  o rgans  of t he  
foetus.  W e  e x t r a c t e d  CE A  b y  perchlor ic  acid (0.6 M) 
f rom l iver  m e t a s t a s e s  of large bowel  ca rc inomas  a n d  
pur i f ied  i t  b y  S e p h a d e x  G200 a n d  Sepharose  613. The  
molecu la r  we igh t s  of two p r e p a r a t i o n s  d e t e r m i n e d  b y  t he  
Y p h a n t i s  s e d i m e n t a t i o n  equ i l i b r ium m e t h o d  were 220,000 
a n d  230,000 da l tons .  W e  h a v e  shown  t h a t  severa l  p r epa ra -  
t ions  can  c o n t a i n  d i f fe ren t  b lood group  an t igens  in addi -  
t i on  to  t h e i r  CEA specific d e t e r m i n a n t s  ( H o l b u r n  et  al., in  
p r epa ra t i on ) .  The  c a r b o h y d r a t e s  of f ive CE A  p r e p a r a t i o n s  
inc lud ing  one p r o v i d e d  b y  P. Gold and  one b y  F. M a r t i n  
were ana lyzed  b y  gas- l iquid  c h r o m a t o g r a p h y .  The  va lues  
r e p r e s e n t  t h e %  of each  m o n o s a c c h a r i d e  pe r  t o t a l  carbo-  
h y d r a t e  (average  f rom 2 to 3 de t e r m i na t i ons ) .  

CEA- Blood FUC MAN GAL GalNac GlcNAe SA 
prep. group 

Gold B 8 25 29 none 28 10 
101 B 2 19 34 none 33 12 
Martin A 4 15 24 7 30 20 
38 Lewisa+b - 4 18 26 none 38 14 
105 none 3 19 22 none 36 20 

I t  is i n t e r e s t i ng  t h a t  t he  CEA w i t h  b lood group A 
an t i gen  seems to  con t a in  a smal l  a m o u n t  of GalNAc,  and  
b o t h  p r e p a r a t i o n s  w i t h  b lood  group 23 an t i gen  h a v e  a 
h igher  galac tose  con ten t .  

Supported by SNSF, grant 3.796.72. 

Adherence of Entero-Pathogenic  g.  coll  to 
Intest inal  Cells: Effect of H y p e r i m m u n e  
Lac toserum 
G. Demierre, D. Rivier, R. Zinkernagel 
Institut de biochimie, Universitd de Lausanne, 
27, rue du Bugnon, 7071 Lausanne 

I n  order  to  s t u d y  t he  mode  of ac t ion  of a b o v i n e  an t i -  
E. coli l ac tqserum,  we h a v e  used a new t e s t  m e a s u r i n g  t he  
adhe rence  of these  b a c t e r i a  on  i n t e s t i n a l  cells i so la ted  
f rom the  smal l  gu t  of r a b b i t  accord ing  to  S te rn  (Gastro-  
en te ro logy  57, 855, 1966). The  E. coli s t r a ins  0125 K70  
(B15), 0124 K72 (B17), 0127 K63 (BS), 0128 K67 (B12), 
055 K59  (B5), 0111 K58 (134), 0119 K69  (B14), 028 K73  
(B18) are c u l t i v a t e d  in  b r o t h  (48 h). One ml  i n t e s t i n a l  cell 
suspens ion  (105 cells/ml) is i n c u b a t e d  w i t h  1 ml  bac t e r i a l  
suspens ion  (101~ s bac t . /ml )  in  t he  presence  or absence  
of h y p e r i m m u n e  b o v i n e  l a c t o s e r u m  (1 g p r o t e i n  pe r  
100 ml). Af te r  colora t ion,  t he  n u m b e r  of b a c t e r i a  a d h e r i n g  
to t he  ep i the l iM cells was  coun t ed  u n d e r  t he  microscope.  
D e p e n d i n g  on  t he  s t ra in ,  a n d  in absence  of l ac tose rum,  
th i s  n u m b e r  var ies  b e t w e e n  2 to  18 bacter ia /ce l l .  I n  four  
s t ra ins ,  t he  presence  of l a c t o s e r u m  d imin i shes  t h i s  n u m b e r  
b y  a fac to r  of 2 to  6. The  s t r a in s  a g g l u t i n a t i n g  gu inea  pig  
red  cells adhe red  to a larger  e x t e n t  to  t h e  cells sugges t ing  
t he  i m p o r t a n c e  of f imbr i ae  to  t he  process  of adhes ion  
(Duguid,  J. P a t h .  Bact .  74, 397, 1957). 

Supported by Nesti4-Alimentana S.A. We are grateful to Dr. 
H. Hilpert for supplying lactoserum and E. coli strains. 

S o m e  Propert ies  of the Angiotens in  Converting 
E n z y m e  from H u m a n  Semina l  P l a s m a  
D. Depierre, M. Roth and dr. Meylan 
Laboratoire central el Centre de Traitement de la Stdrilitd, 
H@ital Cantonal, 7277 Gen?ve 4 

Angio t ens in  c o n v e r t i n g  e n z y m e  has  been  r epo r t ed  to  
occur  in  h u m a n  semina l  p l a s m a  1. W e  h a v e  i n v e s t i g a t e d  
some p roper t i e s  of t he  e n z y m e  f rom th i s  source. Assays  
were pe r fo rmed  on t he  s u p e r n a t a n t  of f resh h u m a n  spe rm 
cen t r i fuged  for  15 m i n  a t  2000 g, w i t h  z -pheny la l any l -  
h i s t idy l - leuc ine  as t he  s u b s t r a t e  3. The  semina l  p l a s m a  was  
found  to c o n t a i n  h i g h  c o n c e n t r a t i o n s  of c o n v e r t i n g  
e n z y m e ;  t h e y  are a b o u t  100 t imes  h ighe r  t h a n  t h o s e  
occur r ing  in h u m a n  blood p lasma.  The  spe rm e n z y m e  
resembles  t h a t  of b lood p l a s m a  and  l ung  t i ssue  in t h a t  i t  is 
also a c t i v a t e d  b y  chlor ide  ions, i n h i b i t e d  b y  E D T A  and  
has  a n  o p t i m u m  p H  of a b o u t  8. 

1 D. W. Cushman and H. S. Cheung, Biochim. Biophys. Aeta 250, 
261 (1971). 

"~ Y. Piquilloud, A. Reinharz and M. Roth, Bioehim. Biophys. 
Acta 206, 136 (1970). 

Supported by SNSF, grant 3.243.69. 
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T r a n s p o r t  actif  du m y o - i n o s i t o l  chez  
Aerobacter aerogenes 
J. Deshusses et G. Reber 
Laboratoire de chimie biologique et organique spdciale, 
30, quai de l'Ecole de Medecine, 1217 Gen~ve d 

Aerobacter aerogenes possgde un syst~me de transport 
induetif pour le myo-inositol (MI). Les cyclohexane- 
hexols transport6s sont ceux qui ne diffbrent de MI que 
par une seule inversion. Le scyllo-inositol (SCY), qui n'est 
pas deshydrog6n6 par la MI-desh3~drog6nase et qui ne peut 
donc ~tre m6tabolis6, a 6t6 utilis6 comme substrat pour le 
transport. Le systgme pr6sente pour SCY un KM apparent 
de 5 • 10-5M et un Vm~ de 30 nM/mg/min.  A l'6quilibre 
la concentration ~ l 'int6rieur est de 100 lois celle de l 'ex- 
t6rieur. L'6nergie d 'act ivation est de 8800 cal/M. Les 
r6actifs du groupe SH comme l'iodoac6tamide, le p- 
hydroxy-mercuribenzoate e t l a  N-6thylmal6imide sont de 
tr~s forts inhibiteurs; une protection contre l 'effet de la 
dernigre substance peut ~tre obtenue par de fortes con- 
centrations de substrat. L'influx et l 'efflux se font par le 
mSme systgme. L'efflux du substrat accumul6 peut 
fournir de l'6nergie pour l'influx. 

Cr6dit FNRS, n o 3.387.70. 

I so la t ion  and Pur i f i ca t ion  of Extrace l lu lar  
fl (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  
Physarum polycephalurn 
D. Farr, A. Schuler and M. Horisberger 
Socidtd d'Assistance Technique pour Prodz~its Nestld S.A., 
181d La Tour-de-Peilz 

The plasmodia of the acellular slime mould Physarum 
polycephalum have been found to produce two extra- 
cellular fl (1 -~ 3)glucanases in liquid cuIture, having a pH 
optimum of M0.5 and a temperature optimum of 60~ 
The enzymes appeared in the growth fluid after 6 days and 
reached a maximum after 12 days. Hydrolysis of laminarin 
by the enzymes liberated a serie of fi(1 -+ 3)glucose 
oligomers indicating an endo-fl (1 -+ 3)glncanase activity. 

The enzymes were isolated and purified from the 
growth fluid by cellulose chromatography and isoelectric 
focusing (isoelectric points 4.3 and 4.6, respectively). 

Details of the purification and characterization of the 
enzymes will be presented. 

C011a~en S y n t h e s i s  in  Cultured Corneal  Cel ls  
M. C. Gn~dinger 
Universitiits-Augenhlinik, Mitllere Strasse 91, 4056 Basel 

Synthesis of collagen is demonstrated in cultured 
corneal fibroblastic and epithelial cells of the rabbit. 
After exposing the cultures to 1~C proline for 22 h protein- 
bound 14C proline and 14C hydroxyproline were determined 
in the ceils and in the nutrient medium in order to detect 
soluble collagen in the latter. 

The total incorporation of proline is taken as a measure 
of protein synthesis while the radioactivity related to 
hydroxyproline indicates the rate of collagen synthesis. 

The percentage of collagen synthesis in the fibroblastic 
ceils was about 6.5 % of the total  protein synthesis; in the 
epithelial ceils this rate was around 1%. 

The capability of the epithelium to synthesize collagen 
may be important  for the reconstitution of its basement 
membrane which contains collagenoid proteins. Electron 

microscopic studies, however, indicate that  the corneal 
epithelium is also involved in the biosynthesis of native 
striated collagen fibrils, probably to support stromal 
wound healing. 

Collagen synthesis has already been found in embryonic 
chick epithelium (neural crest and cornea) and in cultured 
cells of non-fibroblastic origin. 

Supported by SNSF, grant 3.534.71. 

C o m p l e m e n t a t i o n  in v i tro  by  Res tr i c t ion  E n z y m e s  
f r o m  M u t a n t  S tra ins  E. coli K12 
S. M. Hadi and R. Yuan 
Biozentrum der Universitdil Basel, d056 Basel 

The restriction endonuclease from E. coli K12 has 
previously been shown to a) bind and then cleave un- 
modified ~ DNA in the presence of SAM, ATP and Mg ++, 
b) hydrolyze the ATP to ADP and inorganic phosphate 
in the course of the restriction reaction, and c) methylate 
unmodified ~ DNA when only SAM is present. The 
restriction deficient mutant  strains from E. coli K12, 
vK-m~+ and rK-mK- have been shown to complement in 
vivo to yield a wild type phenotype, rK+mK +. Using a 
binding assay based on complementation in vitro between 
the two mutant  extracts, the restriction endonucleases 
from the two mutant  strains were purified extensively. 
Complementation in vitro could be detected by specific 
binding and also by cleavage of the unmodified DNA 
when both mutant  proteins were present. Either mutant  
protein by itself showed no activity. Studies on the 
methylase and ATPase activities of these mutant  proteins, 
either alone or in combination are currently in progress. 

Kinet ics  and Subce l lu lar  D i s t r i b u t i o n  o f  
35S-Taurine Uptake  into  Rat  Cerebral  Cortex  
S l ices  
C. G. Honegger, L. Krepelka, k/[. Steiner and H. P. yon Hahn 
A bteilung Neurochemie, Neurologische Universitiitsklinih, 
Socinstrasse 55, 4051 Basel 

Taurine has been proposed as a potential inhibitory 
neurotransmitter in brain. A chief criterion for a potential 
t ransmitter  is the presence of a high-affinity uptake 
mechanism. We have determined the uptake kinetics for 
3sS-taurine at 22 taurine concentrations in the range 
9 x 10 -s to 5 • 10-3M, using rat  cerebral cortex slices. 
Uptake was calculated in nM 35S-taurine/min/g fresh 
weight. The uptake kinetics were analyzed by double 
reciprocal plotting. In the entire concentration range no 
Km in the range 10-aM (high affinity uptake) was found. 
Calculation of Km by regression line gave a value of 
3-8 • 10-aM, indicating only a low-affinity, unspecific 
uptake mechanism. The synaptosomal fractions were 
prepared from homogena~es of cortex slices after asS- 
taurine uptake by fractionation on a discontinuous suc- 
rose gradient. Comparison with 8H-glycine and 3H-Gabs 
uptake showed very low concentrations of a~S-taurine in 
the synaptosomes: 39.8% for 3H-Gabs, 40.6% for aH- 
glycine and 27.4% for ~sS-taurine. Similarly, calculation 
of the uptake quotient Q (relative uptake from the 
medium) gave a low value for taurine: 1.05 for all-Gabs, 
0.31 for aI-I-glycine and 0.067 for asS-taurine. These 
results indicate that  taurine is probably not a neuro- 
t ransmitter  in rat cerebral cortex. 
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Intest inal  Glucose  Transport  in Diabetes  
U. Hopfer and B. Dosch 
Laboratorium f6ir Biochemie, Eidgen6ssische Technische 
Hoehsdmle, Un@ersitiitsstrasse 6, 8006 Zi~rich 

D-glucose transport was investigated in isolated 
membrane vesicles from brush border of the small 
intestine. Alloxan-diabetic rats were compared to healthy 
rats - membranes being prepared w i t h  the same degree 
of purification. Transport properties for glucose are 
quali tat ively similar: a) Uptake of D-glucose is faster 
than tha t  of L-glucose; b) both isomers reach the same 
equilibrium uptake after prolonged incubation; c) D-glu- 
cose uptake is dependent on Na+; d) phlorizin inhibits 
D-glucose transport. Incubation of membranes with 
D-glucose (1 raM) in the presence of a NaCl-gradient 
(100 raM) results in a transient uptake of D-glucose above 
equilibrium values during the first minutes, considered 
as 'active'  transport. The ratio of maximum to equilibrium 
uptake was 1.47 4- 0.24 (medium • range) in diabetic 
and 1.12 -4- 0.02 in normal rats in 3 independent experi- 
ments. A similar change in the transport properties of this 
membrane is observed after in vitro perfusion of intestine 
with dibutyryl-cycAMP. These results suggest that  the 
characteristics of the brush border membrane are altered 
in diabetes and that  these may be responsible for the 
increased transport of intestine. 

Supported by SNSIF, grant 3.511.71. 

Relat ionship be tween  Renal  Phosphoeno lpyruvate  
Carboxykinase  Activity and Gluconeogenes i s  
during Fast ing  
P. B. Iynedjian, Gisela M6hren and G. Peters 
Institut de pharmacologie de l" Universitd, 
21, rue du Bugnon, 7071 Lausanne 

The effect of fast of varied duration on phosphoenol- 
pyruvate  carboxykinase (PEPCK) act ivi ty as well as on 
gluconeogenesis from a-ketoglutarate (~-KG) and from 
glutamine in rat kidney was studied. The enzyme act ivi ty  
was measured in the soluble fraction of kidney cortex 
homogenates by the rate of phosphoenolpyruvate forma- 
tion from oxaloacetate. PEPCK activi ty rose from 
72.9 :[: 4.34 m U . m g  prot -1 in fed rats to 155.5 ~: 1.89 in 
rats fasted for 36 h, with no further change after 72 h of 
fast (162 4- 4.14). Glucose production by kidney cortex 
slices incubated in Krebs-Henseleit medium with 10 m M  
a-KG increased from a fed value of 230 ~ 9.2 ~M-g dry 
wt -1-2 h -1 to 329 :t: 8.6 after 36 h of fast and was not 
further enhanced after 72 h (311 i 10.4). By contrast, 
gluconeogenesis from 10 m M  glutamine, which increased 
from 145 • 7.9 to 219 • 5.3 after 36 h, further rose to 
274 :Jz 8.8 after 72 h of fast. Thus, the rate of gluconeo- 
genesis from glutamine does not appear to be limited by 
PEPCK activity or to depend on the gluconeogenic flux 
from a-KG. The data suggest the existence of a control 
step between glutamine and ~-KG in the pathway from 
glutamine to glucose. 

Supported by SNSF, grant 3.736.72. 

Anti -Idiotypic  Antibodies  and the Growth  of 
MOPC-315  P l a s m o c y t o m a  
H. Jaquet and P. A.  Small 
Institute of Biochemistry, University of Lausanne and 
Dept. of Immunology and Med. Microbiology, 
University o[ Florida College o/Medicine Gainesville 

Lynch et al. (PNAS 69, 1540, 1972) have reported tha t  
the growth in BALB/c mice of plasmocytoma MOPC-315 
can be inhibited by prior immunization with large doses 
of the secreted myeloma protein. The protected mice had 
anti-idiotypic antibodies. Of the mice still producing 
tumors, most secreted light chains and not whole IgA 
molecules. 

Repeating immunization with the same system, we also 
observed anti-idiotypic antibodies, but  were unable to 
demonstrate any protective effect. These tumors all 
produced intact IgA. However, an immunization schedule 
using less antigen provoked slight tumor enhancement, 
which was reproducible. 

It seems reasonable to assume that the effect of either 
sensitized lymphocytes or humoral antibodies would 
depend upon the presence of appropriate antigens on the 
surface of the tumor cell. We therefore evaluated the 
amount of IgA on the surface of the MOPC-315 cells by 
immunoiluorescence and found very little if any. This 
could explain why we found no inhibition of tumor 
growth. I t  remains unclear why a low dose antigenic 
stimulation, whereby no anti-idiotypic antibodies were 
detected, gives rise to an enhanced tumor growth. The 
variability in density of surface bound antigen also could 
influence the enhancement. 

Supported by SNSF, grant 3.796.72. 

Enzymat i c  Degradat ion  of the First  
S u b c o m p o n e n t  of C o m p l e m e n t  (Clq) 
H. Knobel, Ch. Heusser and H. Isliker 
Institut de biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 1Oil Lausanne 

A highly purified preparation of human Clq was 
radioiodinated using lactoperoxidase according to Heusser 
et al. (J. Immunol.,  in press). Iodination was shown to 
occur only in the smaller of the two non covalently bound 
subunits of Clq. The effect of trypsin, chymotrypsin, 
elastase and collagenase on the hemolytic act ivi ty of Ciq 
and its fixation to immune complexes has been studied 
and the fragments obtained were analyzed by SDS- 
polyacrylamide gel electrophoresis. 

Trypsin and collagenase produced a rapid loss in the 
hemolytic activity of Clq, whereas its ability to fix to 
ovalbumin-antiovalbumin complexes decreased only 
slowly. Hemolytic activity was proportional to the 
amount of undigested Clq and was absent in the digested 
material. This finding is consistent with the requirement 
of an intact Clq (molecular weight 400,000 daltons) for 
the initiation of lysis. 

In contrast, it was shown that one out of four fragments 
obtained after collagenase treatment (Clq has a collagen- 
like amino acid composition) retained its capacity to bind 
to immune complexes. This active fragment was detected 
by comparing the electrophoretic pattern of digested Clq 
before and after adsorption on immune complexes. It has 
a molecular weight of 40,000-50,000 daltons. This finding 
suggests that the ability of Clq to bind to immune 
complexes is confined to a restricted region in the mole- 
cule, which can be removed in active form by collagenase. 

Supported by SNSF, grant 3.796.72. 
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O p t i m i s a t i o n  des  cond i t i ons  de pr@paration 
de mat@riel  c y t o p l a s m i q u e ,  e n z y m a t i q u e m e n t  
actif  de Lactobac i l l e s  et  de S treptocoqUes  
lac t iques  
R. Maret et J. Rehacek 
Socidtd d'Assistance Technique pour Produits Nestld S.A., 
I81d La Tour-de-Peilz 

Les microorganismes test6s out  6t6 le Laetobacillus 
helveticus H e, le Streptococcus lactis ML, le Streptococcus 
lactis 274 MW, le Streptococcus thermophilus 24. Plusieurs 
m6thodes d 'ouver tu re  des cellules out  6t6 essay6es: lyse 
enzymat ique  et ouver tu re  m6canique (Hughes press, 
broyeurs  g bitle de verre).  La  m6thode de broyage m6ca- 
nique avec un broyeur  g bille ~ a 6t6 t rouv6e la plus avan-  
tageuse. Une s6rie de d6sint@grations par  batch,  g une 
temp@rature inf@rieure k 6 ~ ~ permis de d@terminer les 
param@tres pr inc ipaux (dimensions et  quantit@ des billes 
de verre,  vi tesse circonf6rentielle de l ' ag i ta teur ,  concen- 
t ra t ion  de la suspension microbienne,  t ampon,  pH,  stabili-  
sateurs d 'enzyme,  etc.) p e r m e t t a n t  d ' a t t e indre  une ouver-  
ture  compl@te des microorganismes avec une conservat ion  
max imale  de diverses act ivi t6s enzymat iques  in t racyto-  
plasmiques.  Out  6t6 test6es les enzymes suivantes :  GOT, 
GPT, G-6-P-DH,  MDH,  les phosphatases  acides et  alca- 
lines et sur tout  les L D I t .  Les condit ions opt imales  ainsi 
d6finies out  6t@ appliqu6es g u n  systgme de d6sint@gration 
en cont inu avec le m6me apparei l  modif i6:  les diff6rents 
microorganismes cit6s en suspension dense (5-12% de 
mati~res s@ches) ont  ainsi pu ~tre broy6s g 80-90%, avec 
un d6bit  horaire cont inu correspondant  g 20-30 fois le 
vo lume du r@cipient de broyage (4-6 litres/h, t emp6ra tu re  
env. 12~ Les act ivi t6s  des diff6rentes enzymes test6es 
ainsi lib6r6es en cont inu sont  rest@es constantes  en cours 
du broyage et g u n  niveau tr@s voisin de celui obtenu dans 
les condit ions opt imales  observ@es 1ors des essais en sys- 
t~me discontinu.  Avec le m~me appareil ,  en continu,  
plusieurs d6sin%grations out  pu ~tre effectu6es duns des 
condit ions st6riles. Les parois  cellulaires purifi6es out  6t@ 
en par t ie  utilis@es pour des essais de f ixa t ion  de phages. 

1 j .  Rehacek, Continuous Disintegration o] Microorganisms in New 
Laboratory Apparatus, Experientia 27, 1103 (1971). 

A x o p l a s m i c  F l o w  of aH-Fucose  Label led  
G l y c o p r o t e i n s  in the  Re t ino tec ta l  S y s t e m  
of P i g e o n  
_P. Marko and M. Cu~nod 
Hirn/orschungsinstitut der Universitiit, 
A ugust-Forel-Strasse 7, 8008 Zi~rich, und 
Friedrich-Miescher- Institut, 4056 Basel 

The labell ing of the  prosthet ic  groups of glycoproteins  
after  in t raocular  (i.o.) in ject ion of aH-fucose reaches a 
p la teau  wi th in  24 h, in contras t  to the  labell ing of 
proteins,  which reaches a p la teau  wi th in  90 rain after  i. o. 
in jec t ion  of aH-leucine. Abou t  15% of 3H-fucose labelled 
mater ia l  is t r anspor ted  f rom the  re t ina  wi th  the  fast  
axoplasmic  flow (in compar ison:  3% after  i.o. in ject ion 
of labelled amino acids). There  is no evidence for the  
t ranspor t  of 3H-fucose labelled mater ia l  w i th  the  slow 
axoplasmic  flow. A quar te r  of the  t ranspor ted  rad ioac t iv i ty  
stays in the  optic  t ract ,  the  rest  in the  optic  rectum. After  
subfract ionat ion of tec ta l  nerve  endings (V. P. W h i t t a k e r  
et  al., Biochem. J. 90, 293, 1964) F and G fractions 
conta in ing p lasma membrane  are mos t ly  enriched in 
rad ioac t iv i ty .  Turnove r  of t r anspor ted  prosthet ic  groups 
of glycoproteins is the  same in different  subfract ions  and 

it  is subs tant ia l ly  longer t han  tha t  of the  prote in  par t .  
Ra t io  3H/1~C rad ioac t iv i ty  ill the  t ec tum is the  same 4 and " 
14 days after  i. o. inject ion of aN- and lr indicat ing 
tha t  reut i l izat ion is not  involved  in this long turnover .  

Supported by SNSF, grants 3.329.70 and 3.133.69. 

B i o c h e m i c a l  A n a l y s i s  of G r o s s  Virus  Speci f ic  
T u m o r  A n t i g e n s  
Ch. 2Vf oroni 
Friedrich-Mieseher-Institut, P.O. Box 273, d002 Basel 

Using ul t rasound,  an ant igenic f ract ion has been 
solubilized f rom mouse mye loma  cells and character ized 
as follows: 
- i t  inhibi ts  specifically the  cyto toxic  act ion of an 

isologous ant i -Gross  t u m o r  serum, 
- i t  s tays soluble after  centr i fugat ion a t  105,000 g, 
- SDS-electrophoresis  of an immune-prec ip i t a te  reveals  3 

sugar conta ining components .  
One of the  3 components  has been ident i f ied as a viral  

envelope glycoprotein.  Absorpt ion  exper iments  s tudying  
the  origin of the  o ther  2 components  will be discussed. 

Mult ip le  Effects  of Catech in  and Querce t in  
on the  R e s p i r a t i o n  of M i t o c h o n d r i a  
U. K. Moser and P. Walter 
Medizinisch-chemisehes Institut der Universitiit Bern, 
Post/ach, 3000 Bern 9 

Exper imen t s  wi th  ti le Clark oxygen  electrode showed 
tha t  coupled respirat ion of ra t  l iver  mi tochondr ia  was 
inhibi ted by  77% wi th  4.5 m M  catechin  and by  71% wi th  
0.42 m M  quercet in  in the  presence of 3 -hydroxybu ty ra t e  
as subs t ra te  and by  71% and 65% respect ive ly  wi th  
succinate  as substrate .  The  uncouplers  D N P  and FCCP 
did not  release the  inhibi ted respirat ion wi th  3-hydroxy- 
bu ty ra t e  as subs t ra te ;  however,  w i th  succinate  a s t rong 
release of the  inhibi t ion was observed upon addi t ion of 
the  uncouplers.  ATPase  ac t iv i ty  in the  presence of D N P  
was inhibi ted by  42% wi th  5 m M  catechin  or wi th  0.57 
m M  quercet in.  Fur thermore ,  ca techin  and quercet in  were 
found to be electron donors for cy tochrom oxidase in the  
presence of added cyt  c conf i rming earlier results obtained 
wi th  l iver  homogenates  by  H o r n  et  al. (Exper ien t ia  26, 
1081, 1970). The  oxygen up take  in nga toms /min  in the  
presence of 0.8 m M  of ei ther  compound  amoun ted  to 125 
for ca techin  and 320 for quercet in.  I t  is concluded t h a t  
ca techin  and querce t in  can act  as electron donors as well 
as inhibitors.  The  inhibi t ion appears  to be strongest  
be tween N A D  and CoQ, somewhat  less on phosphoryla-  
t ion and is the  least  pronounced between CoQ and cyt  c. 
Quercet in  is an about  10 t imes  more powerful  inhibi tor  
t han  catechin. 

S u g a r  and A m i n o  Acid  T r a n s p o r t  in the  S m a l l  
In te s t ine  and the ir  In terac t ion  
H. Murer and U. Hop/er 
Laboratorium /i& Biochemie, Eidgendssische Technische 
Hochschule, Universitiitsstrasse 6, 8006 Zi~rich 

Glucose t ranspor t  was s tudied in isolated microvil lus  
membranes  f rom ra t  small  intestine.  U p t a k e  of D-glucose 
is inhib i ted  by  L-alanine, L-methionine and taurin,  bu t  
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not by D-alanine. On the other hand, L-alanine stimulates 
the efflux of D-glucose from vesicles preloaded with this 
sugar. Both effects are dependent on NaC1 in the medium. 
A competition of D-glucose and L-alanine transport for 
Na + is suggested by the finding that  the lower the NaC1 
concentration the higher the relative inhibition of Na +- 
stimulated D-glucose uptake. A direct measurement of 
the ~2Na-uptake in the presence or absence of the amino 
acids reveals no difference. The discrepancy between the 
apparent Na+-dependency of the interactions and the 
unchanged 22Na-uptake may be explained if most of the 
Na + enters the membrane vesicles as electrically neutral 
NaC1 and the coupled glucose-Na+ as well as amino 
acid-Na+ entry are electrogenic. Consequently, replace- 
ment of C1- by SCN-, a more lipophilic anio n, results in a 
marked increase of D-glucose and L-alanine uptake. These 
results would indicate an electrical coupling of the Na +- 
dependent uptake of D-glucose and L-alanine. 

Supported by SNSF, grant 3.511.71. 

P h y s i c a l  and C h e m i c a l  Charac ter i za t ion  of 
Wh eat  G e r m  A g ~ l u t i n i n  
Y. Nagata and M. M. Burger 
Dept. of Biochemistry, Biozentrum der Universitdt, 
Klingelbergs/rasse 70, 4056 Basel 

Lectins are a group of plant proteins, some of which 
have useful properties for the study oI celI surfaces and 
cell division. Wheat  germ agglutinin (WGA) is such a 
lectin which has been isolated and crystallized in our 
laboratory. Crystalline \VGA has been prepared from 
unprocessed wheat germ by a new purification procedure. 
Its molecular weight as determined by sedimentation 
equilibrium is about 34,000 at neutral pH, but at lower 
pH, the molecular weight is approximately 17,000. Gel 
electrophoresis in the presence of sodium dodecyl sulfate 
also shows a molecular weight of around 17,000. The 
amino acid composition of this protein is unusual; it 
contains high amounts of glycine and half-cystine. In 
contrast to semi-pure WGA, the 3 X crystalline protein 
is devoid of neutral sugars. Equilibrium dialysis experi- 
ments using N-acetylglucosamine-~4C indicate that  the 
binding of the sugar is highly specific, with a dissociation 
constant of 1 .3Xl0-aM;  glucosamine and N-acetyl- 
galactosamine show almost no competing effect on the 
binding of N-acetyIgtucosamine. D~-N-acetylchitobiose 
and tri-N-acetylchitotriose, di- and tri-saccharides of 
N-acetylglucosamine respectively, show higher affinity 
for the agglutinin binding sites than does N acetyl- 
glucosamine, an observation somehow reminiscent of the 
affinity site characteristics of lysozyme. 

S t r u c t u r e - A c t i v i t y  R e l a t i o n s h i p  for S u b s t r a t e s  
and  Inh ib i tor s  of  a Pur i f i ed  H u m a n  E p o x i d e  
H y d r a s e  
~F. Oesch 
Biozentrum of the University, Klingelbergstrasse 70, 
4056 Basel, Switzerland 

Intermediate oxiranes are now recognized as proximal 
agents responsible for mutagenic, carcinogenic or cyto-  
toxic effects of several aromatic or olefinic compounds. 
Epoxide hydrase, which transforms such oxiranes to 
much less reactive vicinal diots, was solubi]ized from 

human liver microsomes and purified fourtyfold. The 
specificity of this human epoxide hydrase was studied and 
compared to the specificity of epoxide hydrase purified 
from rat and guinea pig liver. Monosubstituted oxiranes 
with a lipophilic substituent larger than a propyl-group 
(t-butyl, n-hexyl, phenyl) readily interacted with human 
epoxide hydrase, and so did in a series of styrene oxides 
monosubstituted, as well as 1, 1- and cis-1, 2-disubstituted 
oxiranes, but not trans-1, 2-di-, tri- or tetra-substituted 
oxiranes. Qualitatively the same results were obta ined 
with rat and guinea epoxide hydrase. I t  is concluded that  
human hepatic epoxide hydrase is very similar to the 
enzyme of rat or guinea pig and that  studies on this 
enzyme in the latter two species are significant with 
respect to man. 

Supported by NIH, grant CA 12928-01. 

S tu d y  on D e g r a d a t i o n  of Po ly  A w i t h  a Po ly  A 
P o l y m e r a s e  
S. Ohasa and A. Tsugita 
Biocentre, Klingelbergstrasse 70, d055 Basel 

We reported a new poly A polymerase, extracted from 
E. coli cell debris, which is a subunit of IRNA polymerase. 
The enzyme preparation polymerizes ATP to poly A, 
liberating orthophosphate and also monomerizes poly A 
into ATP in the presence of phosphate ion. The later 
reaction was observed by aminoacylation of t R N A  as 
well as by bioluminescence of luciferin. This preparation 
also catalyzes a reversible reaction ADP ~ Poly A + Pi. 
Further details of the above mechanisms and the biological 
significance will be discussed. 

Detect ion  of M o n o m e r s  in Severa l  Spec ies  
of H u m a n  H e m o g l o b i n  
M. P. I.  Pe/itpierre and K. H. Winterhalter 
Friedrich-Miescher-Instilut, P.O. Box 273, 4002 Basel 

Whether or not reversible dissociation of liganded 
hemoglobin into (a/5)dilners under physiological condi- 
tions is followed by dissociation into single chains has 
been the object of numerous studies which led to the 
belief that  monomerization only occurs at extreme pH 
values and very low protein concentration. However, we 
have detected and isolated Hb A formed in mixtures of 
Hb S and /hA chains under mild conditions (4~ 0.01 M 
phosphate buffer pH 6.0 and 7.0 with and without NaC1 
0.5 M:  Hb S and /5A concentrations, 0.1-0.2 m M  heme). 
Increasing amounts of Hb A were detected by starch gel 
electrophoresis as early as 3 h after mixing Hb S and/5A 
chains. Low pH (6.0) and high ionic strength (0.5 M NaC1) 
mildly enhanced Hb A formation. To exclude micro- 
heterogeneity of l i b  S as responsible for l i b  A formation, 
Hb S was allowed to hybridize With fiA chains for 3 days in 
the conditions mentioned and subsequently separated on 
C3/I Sephadex from l ib  A and /5 chains. Pretreated Hb S 
was then reincubated with /hA chains and the amount of 
Hb A formed was comparable to the one formed in 
mixture of non-pretreated Hb S and/hA chains. Hb A also 
appeared in mixtures of/hA chains with Hb A 2 and Hb Zl i  
(/5~3his-~rg). These data suggest that  newly formed Hb A 
results from the recombination of/hA chains with c~ chains 
yielded by the monomerization of hemoglobin S, As or Ztt.  
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A c t i v a t i o n  of N ~ - Glycy l  - g l y c y l -  g lycy l  - (8- l y s ine )  - 
v a s o p r e s s i n  ( 'TGV')  in  the  Cat: P l a s m a  and 
Ur in e  Levels  of I m m u n o l o g i c a l  and B i o l o g i c a l  
Ac t iv i ty  
V. Pli~ha, T. Chard, J.  Rudinger and Mary L. Forsling 
Institut ]i~r Molekularbiologie und Biophysik E TH, 
8049 Zi~rieh, and Department of Chemical Pathology, 
St. Bartholomew's Hospital, London EC 7, England 

TGV is thought to act as a 'hormogen', releasing lysine 
vasopressin (LVP) by enzyme action in vivo. After injec- 
tion of TGV, cats or rats excrete LVP in the urine (Kyn~l 
and Rudinger, J. Endocrinol. 48, 157, 1970). An antibody 
against LVP (Edwards et al., J. Endocrinol. 52, 279, 1972) 
crossreacting with TGV permitted us to measure the sum 
of LVP and TGV in plasma and urine samples by radio- 
immunoassay (RIA) while the rat antidiuretic (AD) 
act ivi ty of samples is essentially due to LVP. Three 
nembutal-anaesthetised cats in mild mannitol diuresis 
were given equipotent (in terms of rat  AD activity) i.v. 
doses of TGV (1.3 mg) and LVP (0.02 mg). RIA titres in 
plasma decreased exponentially with a half-life of 2-4 rain 
after both peptides. Plasma AD activi ty after LVP 
decreased similarly but  after TGV it rose to a maximum 
during 30-50 min and then decreased, being still detectable 
after 2 h. The ratio of RIA to AD ti tre (LVP equivalents) 
was about 1:50 shortly after injection and 1:10 at the 
highest level of plasma AD activity. RIA and AD titres 
o~ urine fractions indicated excretion over 2 h of about 
0.5% of the TGV as active hormone and 2% as unchanged 
TGV (and/or RIA-positive, AD-negative metabolites). 
Urinary recovery of AD and RIA activi ty after LVP 
corresponded to 7-15% of the injected dose. These results 
are in accord with the proposition that  TGV acts as a 
'hormogen'. 

Supported by SNSF, grant 3.424.70. 

Structure  and F r a g m e n t s  of B o v i n e  IgG 
I m m u n o g l o b u l i n s  
O. de Rham 
Institut de biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 7017 Lausanne 

The kinetics of the proteolysis of bovine IgG1 and IgG2 
by trypsin and pepsin has been studied (de Rham and 
Isliker, Experientia 28, 738, 1972). Important  differences 
have been found both with respect to the number of 
amino groups released and the relative amounts of intact 
protein and fragments produced during proteolysis. IgG1 
was more resistant to trypsin and more susceptible to 
pepsin as compared to IgG2. 

In order to characterize and explain the nature of these 
variations, larger quantities of IgG1 and IgG2 antibody 
directed against Ierritin have been digested with pepsin, 
trypsin and papain and the fragments have been isolated: 
They have been characterized by their behavior in 
immunoelectrophoresis, 125I-ferritin fixation, gel fi!tration, 
ion-exchange chromatography and electrophoresis in 
SD S-polyacrylamide gel. 

According to their size, the fragments have been 
assigned to three categories. These correspond essentially 
to fragments F(ab')2 (or Fab), Fc and Fc'. Except  for 
minor variations in electrophoretic mobility, little or no 
differences have appeared between IgG1 and IgG2. No 
essential structural differences are evident when comparing 
bovine IgG to human and rabbit IgG. However, hereto- 

geneity appears especially in the case of the IgG1 subclass, 
as demonstrated by the different positions of proteolytic 
degradation, the length of bands obtained in immuno- 
electrophoresis, and the kinetics of proteolysis. 

Supported by Nestl6-Alimentana S.A. 

Cell  Wal l  L i p o p o l y s a c c h a r i d e  of E. coi l  K12, and 
the  Spec i f ic  Receptor  Si te  for B a c t e r i o p h a g e  C21 
Annette M. C. Rapin and H. Mayer 
Max- Planck- Institut [fir Immunbiologie, 
D-78 Freiburg im Breisgau, B R D  
Present address: Biozentrum der Universitiit (Bioehemie), 
Klingelbergstrasse 70, 4056 Basel 

E. colt K12 is a rough organism having an incomplete 
cell wall Iipopolysaccharide (LPS), containing glucose, 
galactose, rhamnose, heptose, 2-keto-3-deoxyoctonate 
(KDO) and glucosamine. L-rhamnose is a major serological 
determinant of this LPS although, contrary to what is 
usually found in Salmonella, it is not present in O-antigenic 
side-chains but in the core of the LPS. Bacteriophage C21 
attacks E. coli and Salmonella mutants  whose inability to 
synthesize UDP-glucose and/or UDP-galactose, or to 
transfer glucosyl or galactosyl units onto the nascent 
polysaccharide results in formation of an incomplete 
LPS. In bacteria having a complete LPS the C21 receptors 
are present, but  are masked by the external sugars of the 
polysaccharide, and these ceils are resistant to the phage. 
LPS isolated from bacteria sensitive to C21 can specifically 
and irreversibly inactivate this phage. Using LPS from K 12 
mutants variously affected in LPS structure, correlations 
could be established between the degree of defectiveness 
of the polysaccharide and its ability to adsorb C21; tNs  
adsorption was much decreased by the presence of small 
amounts of galactose or rhamnose in the LPS. The C21 
receptor is contained in the inner core of the K12 LPS, 
but KDO is not an essential part  of the phage receptor. 

Kinet ics  and N a - D e p e n d e n c e  of R ibo f lav in  
A b s o r p t i o n  by  Intes t ine  In v ivo  
D. A. Rivier 
Station Fdddrale de Recherehes laitikres, 
3097 Liebe/eld, Bern 
Present address: Institut de Bioehimie de l' Universitd, 
1011 Lausanne 

The intestinal absorption of riboflavin is measured in 
vivo by perfusion of a proximal segment of the jejunum 
in a rat. The absorption of water was measured by 
weighing the amounts of water both entering and leaving 
the toop. The calculations for the measurement of ribo- 
flavin absorption are based on this technique. 

The transport of riboflavin across the intestinal mucosa 
follows saturation kinetics (Ks = 3 fxM; Vmax = 0.26 
nM/min/g  tissue}. 

The absorption of riboflavin is strongly inhibited (as . 
much as 40% of the control) when NaC1 in the perfusion 
medium is replaced by isotonic mannitol. The absorption 
of D-glucose, measured in parallel, is found to be lowered 
to the same extent. Finally, it was noted, that  there was a 
complete blockage of Water absorption under these condi- 
tions. When NaC1 is replaced by LiC1 there is also an 
important  reduction in the absorption of riboflavin and 
water. 
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I t  is concluded, that  the absorption of riboflavin by the 
intestine necessitates the presence of a specific carrier 
and that  the system is Na+ dependent. The rote of Na+ 
in the absorption of riboflavin and water will be discussed. 

Interact ion  of I m m u n e  C o m p l e x e s  C o n t a i n i n g  
N o r m a l  and T r y p t o p h a n - M o d i f i e d  A n t i b o d i e s  
w i t h  C o m p l e m e n t  
M. Rodrick, R. Allan, C. Heusser and H. Isliker 
Imti tut  de biochirnie, Universitd de Lausanne, 
21, rue du Bugnon, 1071 Lausanne 

Previous studies have shown that  modification of 5 to 
6 t ryptophanyl  residues per IgG with 2-hydroxy-5-nitro- 
benzyl bromide (NBI3) abolishes the anticomplementary 
act ivi ty of IgG aggregates (Allan and Isliker, Experientia 
28, 733, 1972). 

We have studied NBB-modified anti-ovalbumin 
combined with ovalbumin at equivalence with respect to : 
a) the precipitin reaction; b) the binding of Clq; c) the 
hemolytic act ivi ty of bound Clq, and d) the binding of 
whole complement. Clq was labelled with 125I using 
lactoperoxidase as described by Heusser et aL (J. Immu- 
nol., in press). Results indicate that  the binding of CIq 
by immune complexes at a ratio of 20 moles IgG/mole Ciq 
is not significantly affected by NBB-treatment.  However, 
at the lower molar ratio of two IgG per Clq, a modification 
of 3 t ryptophanyl  residues per IgG resulted in a reduction 
of over 50% Clq binding. The same effect was shown 
using whole complement system. Clq was found to 
remain hemolytically active when bound to NBB-treated 
immune complexes, whereas no significant activity is 
found with non-modified complexes. 

Attempts  have been made to determine the change of 
Clq binding by antibody due to NBB-treatment.  The 
association constant of Clq to normal immune complexes 
was of the order of 5 X 10 s 1/mole. The valence of IgG for 
Clq was found to be approximately 0.5, supporting the 
concept of a requirement of two IgG molecules to fix one 
molecule of Clq. 

Supported by SNSF, grant 3.796.72. 

The DHU arnl is the only part  identical in serine 
tRNAs I and III .  This might suggest its role in the 
recognition by the corresponding tRNA synthetase. 

I so la t ion  of 0 - A l l o a n t i g e n  and M o u s e  
T - L y m p h o c y t e  Speci f ic  X e n o a n t i g e n  (MTLA)  
f r o m  M o u s e  T h y m o c y t e  M e m b r a n e s  
D. Sauser, C. Roud and C. Bron 
Institut de Biochimie, Universitd de Lausanne, 
I011 Lausanne 

By immunization of rabbits with mouse thymocyte 
membranes, antisera can be obtained which are cytotoxic 
for 100% of thymocytes and 40% of spleen lymphocytes. 
The simultaneous use of two in vitro tests whereby both 
humoral and cellular immune responses can be demon- 
strated in the same animal with one alloantigen, shows 
that  the xenoantigen detected is specific for mouse 
thynlus-derived T-lymphocytes. Pretreatment  of mouse 
thymocytes with pepsin fragment F(ab')~ of rabbit  Ig 
anti-MTLA, inhibits the cytotoxicity of isologous mouse 
anti-0 serum. This steric hindrance shows that  both xeno 
and alloantigens are closely located on the cell surface 
and might be different antigenic determinants on the 
same molecule. 

In an a t tempt  to isolate these antigens, thymocyte 
membranes prepared according to D. Allan and M. Crump- 
ton (Biochem. J. 120, 133, 1970) were solubilized with 
0.3 2V; li thium diiodo-salicylate and extracted with 50% 
phenol/water. The waterphasc soluble proteins were 
separated on a Sephadex G-200 column packed in 1% 
SDS. The four fractions obtained were dialyzed against 
water, lyophilized and tested for their capacity to inhibit 
the cytotoxicity for thymocytes of heterologous anti- 
MTLA or isologous anti-0. The activity was concentrated 
in a protein fraction showing one band in electrophoresis 
on 5.6% acrylamide gels in the presence of SDS, with an 
apparent molecular weight of 15,000 to 20,000 daltons. 
The purification and characterization of that  fraction is 
currently attempted. 

Supported by SNSF, grant 3.796.72. 

T he  S truc ture  of an I soacceptor  Ser ine  t R N A  
f r o m  Rat  Liver  
H. Rogg, P. 2VIi~ller and M. Staehelin 
Biologische 1%rschungslaboratorien, 
Division Pharmazeutika, 
CIBA-GEIG Y AG, 4002 Basel, Schweiz 

Tile structure of serine t R N A  I coding for UCU, UCC 
and UCA has been reported previously. Another iso- 
accepting species, serine tIRNA I I I ,  with codingproperties 
for AGU and AGC has been isolated by parti t ion chro- 
matography, reversed phase chromatography and BD- 
cellulose. The primary sequence has been determined by 
partial hydrolysis with various enzymes. The structure 
shows the following differences in comparison with serine 
t R N A  I. 

1. The three bases in the anticodon are different. 
2. The base next  to the anticodon is methyl-N-(pu- 

rinyl-6-carbamoyl)threonine instead of isopeatenyladeno- 
sine. 

3. 9 of the 16 base pairs in the stems of the amino acid 
arm, the T~0C arm and the extra arm are different. 

4. ~0 in the base paired region of the anticodon arm is not 
O-methylated. 

Effect of a H i g h - F a t  Diet  on Glycer ide  S y n t h e s i s  
by  Rat  D i a p h r a g m  in v i tro  
Ch. Schindler, N. Zaragoza and J.-P. Felber 
D@artement de Biochimie Clinique, H@ital Nestld, 
101I Lausanne �9 

Immediately after weaning, groups of male Wistar rats 
were fed ad libitum during 3-4 weeks a high-fat carbo- 
hydrate-poor diet, or a control carbohydrate-rich diet. 
The glyceride content of diaphragm of fat-fed rats was 
2-3 fold increased compared to control tissues. Hemi- 
diaphragms were incubated with the following laC- 
labelled substrates: glucose, pyruvate  or acetate. Fa t ty  
acid synthesis was reduced by the high-fat diet to 7% of 
the control value with glucose, 25% with pyruvate  and 
83% with acetate as a substrate. In contrast g!yceride 
glycerol synthesis from glucose and pyruvate was respec- 
tive]y increased by 44% and 89% and was negligible in 
the presence of acetate. These results suggest that  the 
high-fat diet decreases fa t ty  acid synthesis at the level 
of pyruvate  dehydrogenase. An important  turnover of 
muscular glycerides is shown in normal tissue, which is 
further increased by fat diet. 

Supported by SNSF, grant 3.344.70. 
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M e c h a n i s m  of Ac t ion  of the  E x o p l a s m o d i a l  Ac id  
P h o s p h o m o n o e s t e r a s e  of P h y s a r u m  p o l y c e p h a l u m :  
Water  and Alcoho l s  as  Acceptors  
M. Schmidt, D. Pipy and J. P. Bargetzi 
Ddpartement de Biochimie, Section de Chimie, 
Universitd de Gen~ve, 76, boulevard d' Yvoy, 7211 Gen~ve 4 

The common mold Physa rum po lycepha lum is a 
p r imi t ive  organism of remote  origin. Among  the  numerous  
enzymes secreted by  its plasmodes, the acid phosphatase  
appears  a l ready endowed -with a h ighly  complex  ca ta ly t ic  
organizat ion equiva!ent ,  e.g. to human  phosphatases.  I t  
hydrolyzes  nucleotides much  faster  t han  any other  na turaI  
P-ester, wi th  a marked  preference for 3 'CMP. Glyco- 
proteins  and non ionic po lyOH-de te rgen t s  fully protec t  
purif ied Pase solutions against  surface- inact ivat ion or 
freezing damages,  and raise the rmal  dena tura t ion  by  30 ~ . 
A search for s imple alcohols as stabilizers proved  tha t  
Pase remains  ac t ive  in MeOH up to 15M, 9 M  glycerol  or 
8 M  E t O H ,  while such alcohols do funct ion in par t  as 
phosphoryl-acceptors .  This opened the  way  for ex tended 
mechanis t ic  invest igat ions.  Ful l  ac t iv i ty  stays up in 
aqueous E t O H  tip to 3M,  and 4 M  wi th  the  others, the  
overal l  ra te  (cytidine release) being constant .  Downward  
curva ture  beyond 4 M  in glycerol assigns the  onset  of 
denatura t ion .  Ra te  in Pi  format ion,  wi th  CMP in 10~ 
glycerol, is only 4 fold tha t  of t ransphosphoryla t ion,  while 
collision probabi l i ty  toward  the  act ive  site is 50:1 for 
H20. Plots  for t ransfer  reactions are all s igmoidal  and 
sa tura t ion  demonst ra tes  the  actual  b inding of the acceptor  
to Pase, raising the  a l t e rna t ive  of a separate  H20  site or 
direct  solvolysis. Types of inhibi t ion by  products,  in 
absence of a l ternate  acceptors,  po in t  out  to a sequent ia l  
mechanism, the  OH-moie ty  coming off first  followed then  
by  P~. Since velocit ies v a r y  widely  for different  nucleotides, 
the ra te- l imi t ing  step occurs before P~. In  the  hypothesis  
of a phosphory l -enzyme intermediate ,  compet i t ion  by  
a l ternate  acceptor  would ini t ia te  sigmoid plots. 

Supported by SNSF, gran~ 3.778.72. 

ORD and CD Propert i e s  of He i ne  Deple ted  
H e m o g l o b i n s  
A. Schweizer, G. Hiinisch and K.  H. Winterhalter 
Friedrich-Miescher-fnstitut, P.O. Box 273, 4002 Basel 

In te rcha in-contac t  forces are responsible for the  
funct ional  behaviour  of Hb.  Isolated ~ or fi chains do not  
show coopera t iv i ty  or Bohr  effect. A p o H b  has a lower 
conten t  of ordered s t ructure  than  Hb.  ICi i ,  a H b  carrying 
heme only on its ~ chains has an in te rmedia ry  structure,  
bu t  its r u d i m e n t a r y  eft contacts  endow the  molecule 
wi th  ~ 1/2 of the  normal  Bohr  effect and give the  ~ chains 
an increased s tabi l i ty  against  denaturants .  The  02 - 
aff ini ty  is lower than  tha t  of free ~ chains bu t  coopera t iv i ty  
is close to O. The  opt ical  ro ta t ion  at  233 nm of H b  
depends on the  conformat ion  of each subuni t ;  unl iganded 
H b  has 8% more than  liganded. In  ICH this  difference 
was 4~ as was also obta ined for ~2/3~ ~. A H b  wi th  only 
one heme per t e t r amer  gave ~ 2.5~o difference in O R D  
when l iganded, as did isolated chains. On this basis, we 
conclude tha t  the  gain in ordered s t ructure  upon binding 
of heine leads to the  format ion  of in terchain-contacts  
sufficient  for the  conformat ional  changes needed for Bohr  
effect and lowering O~-affinity, bu t  no t  the  appearance 
of coopera t iv i ty .  The  na ture  of these in terchain-contacts  
are present ly  under  invest igat ion.  

Puri f i ca t ion  of Drosophila X a n t h i n e  D e h y d r o g e n a s e  
Wil l iam D. Seybold 
Laboratorium /i~r Entwicklungsbiologie, E TH, 
8006 Zgrich 

The appearance of X D H  in Drosophila is under  the  
control  of a t  least  three genes, rosy + (ry+), maroon-like+ 
(ms-l+), and low xanthine dehydrogenase + (lxd+). Evidence  
indicates  t ha t  ry+ is a s t ruc tura l  gene for X D H  bu t  ti le 
ms-1 + and lxd+ genes are both  also required for the 
appearance of act ive  enzyme.  One approach we have  
taken  towards unders tanding  the  funct ion of these genes 
has been to a t t e m p t  pur i f ica t ion of act ive  X D H  and of 
the  ry+ gene product  and then  to subject  these purif ied 
substances to s t ructura l  analysis. Differences observed 
be tween  the  X D H  and the  ry+ gene p roduc t  should 
provide  informat ion  on the  funct ion of the  ms-l+ and 
lxd + genes. X D H  has been purif ied to homogene i ty  on 
po lyacry lamide  disc electrophoresis by a m m o n i u m  sulfate 
fract ionat ion,  hea t  precipi ta t ion,  and chromatography  on 
D E A E  cellulose, hydroxylapa t i t e ,  and Sephadex G-200. 
Character iza t ion of the  purif ied product  is in progress. 

Supported by MRC of Canada and SNSF, grant 3.247.69. 

Separat ion  of H u m a n  U r i n a r y  Ery thropo ie t in  
f r o m  Glycoprote ins  of S i m i l a r  S ize  U s i n g  
C o n c a n a v a l i n  A-  S ep h arose  
F. Sieber, N. N. [scove and K. H. Winterhalter 
Friedrich-Miescher-Institut, P.O. Box 273, 4002 Basel 

Separa t ion  methods  based on charge and size have  
failed to achieve puri f icat ion of ur inary  erythropoie t in  
(epo) to homogenei ty ,  and new methods  of af f in i ty  
ch romatography  will  be required for fur ther  progress. 

We repor t  here, firstly, a s imple assay in which mouse 
bone mar row cells cul tured in me thy l  cellulose give rise 
wi th in  48 h to epo-dependent  ery throid  colonies. The  assay 
s imul taneously  detects  granulocyte  colony s t imula t ing  
ac t iv i ty  (CSA), a con tamina t ing  ur inary  glycoprotein.  

Secondly, we have  successfully applied Concanaval in-  
A-Sepharose to the  fur ther  pur i f ica t ion of a prepara t ion  
of human  ur inary  epo a l ready selected for g lycoprote in  
content  by  benzoic acid adsorption,  and for un i formi ty  
of size by  two passages th rough Sephadex G-100. Mater ial  
non-adherent  to the  Con-A-Sepharose co lumn contained 
all the ini t ial  e ry thropoie t in  act ivi ty .  In  contrast ,  a lmost  
all the  ini t ial  CSA ac t iv i ty  adhered to the  column and 
could be Muted wi th  methyl-e-glucopyranoside .  

We  conclude tha t  CSA possesses exposed te rmina l  
a-l inked glucose or mannose like sugar, while epo does not, 
and tha t  af f in i ty  ch romatography  using lectins can allow 
selective e l iminat ion  f rom epo prepara t ions  of con- 
t amina t ing  glycoproteins of similar  size. 

O n e - S t e p  I so la t ion  of Clean R i b o s o m a l  S u b u n i t s  
f r o m  Chicken  Liver  
R. L. Smith and J. Gordon 
Friedrich-Miescher-Institut, P.O. Box 273, 4002 Basel 

I t  has recent ly  been repor ted  tha t  rough microsomes 
can be non-des t ruc t ive ly  dissembled into r ibosomes and 
s t r ipped membranes  by incubat ion  wi th  puromycin  in a 
med ium of high ionic s t rength (M. R. Adelman,  D. D. Sa- 
ba t in i  and G. Blobel, J.  Cell Biol. 56, 206-229, 1973). 

We  have  used these condit ions as a basis for the 
prepara t ive  isolat ion of r ibosomal  subnnits  f rom chicken 
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liver in a simple procedure which avoids detergents, 
multiple high salt washes and extensive centrifugation. 

Subunits prepared in this way are active in the poly 
(U) directed synthesis of polyphenylalanine and have 
undetectable levels of the elongation factors, E F  and E F  2. 

Stab i l i ty  of Colch ic ine  B i n d i n g  Prote in  f r o m  
N e u r o b l a s t o m a  Cel ls  
F. Solomon, D. Monard and Magda Rentsch 
Friedrich-Miescher-Institut, P.O. Box 273, d002 Basel 

The half-life of colchicine binding protein from neuro- 
blastoma cells can be increased 50-fold to about 200 h by 
0.82V/ sucrose or 4 M  glycerol. Ill crude preparations, 
addition of exogenous GTP has no further effect. Both 
stabilizing reagents prevent precipitation by vinblastine 
or calcium, but do not interfere with colchicine binding. 
Sulfhydryl reagents do not affect the half-life, although 
the binding act ivi ty is reversibly abolished by Ellman's 
reagent. This stabilization, the greatest so far reported by 
a non-specific reagent, will enable purification and 
characterization of the relatively small amounts of 
colchicine binding protein available from tissue culture. 

T S H - R e l e a s i n g  H o r m o n e  (TRH);  Spec i f ic  Uptake  
in  Var ious  T i s s u e s ,  I n c l u d i n g  the  T h y r o i d ,  
in  v ivo  
Hugo Steiner 
Laboratoire des hormones polypeptidiques, CNRS,  
17-97 Gi/ s/Yvette 

In a previous study (Experientia 28, 737, 1972), a 
peripheral effect of L-pyroglutamyl-L-histidyl-L-proline- 
amide (TRH) on the thyroid could be shown in hypo- 
physectomized rats. 

Recently we observed, that  tri t iated T R H  is not only 
accumulated in the pi tui tary but also in the thyroid. 
TRI-t-3t-I (specific act ivi ty 34.8 Ci/mM) competed in fact 
with T R H  at the binding sites ill the pituitary, the thyroid 
and possibly the hypothalamus. This binding seems to 
depend on the integrity of the tripeptide. However, some 
other tripeptides are able to compete with TRH-~H also, 
namely e.g. L-prolyl-L-histidyl-L-proline-amide (PHP). I t  
was shown that  this substance induces a rapid accumula- 
tion of TSH in the pi tui tary but  no release (Schweiz. med. 
Wschr. 702, 1270, 1972). The present work shows that  it 
has a high affinity for the T R H  binding sites in the 
pituitary, but  not in the thyroid, in contrast to TRH, 
Diiodohist idyl-TRH or L-pyroglutamyl-L-histidyl-L-tryp- 
tophane-OH. The T R H  composing aminoacids and 
iodinated tyrosine did not displace TRt-I-aH. 

The question remains, if specific binding of a substance 
is paralleled by a specific cellular response. The results 
of in vitro experiments will be given. 

E n e r g y  D i s s i p a t i o n  by  Ca R e c y c l i n g  in  Rat  Liver  
M i t o c h o n d r i a  
J. W. Stucki 
Pharmakologisches Institut, Friedb~hlstrasse 49, 
3008 Bern 

Previous studies with intact rat  liver mitochondria 
incubated in the presence of pyruvate, bicarbonate, ATP 
and phosphate revealed the existence of energy dissipating 
processes. From experiments with atractylate, an inhibitor 

of the adeninenucleotide translocase, it was concluded 
that  about 30% of this energy dissipation was due to 
extramitochondrial ATPase activity as well as to the 
maintenance of an asymmetric distribution of ATP and 
ADP across the inner membrane. Furthermore, the total 
energy dissipation was reduced by about 20% when the 
energy dependent uptake of Ca into the matr ix was 
inhibited with ruthenium red. In addition, measurements 
with suitable electrodes showed a net release of Ca into 
the medium and a diminished respiratory rate. The 
endogenous intramitochondrial Ca content decreased 
from 20 to 4 n ions/mg protein. I t  is proposed that  the 
leakage of Ca out of the matrix which is compensated by 
an active reuptake of this ion is a cyclic process that  
dissipates energy. Since the effects of atractylate and 
ruthenium red on energy dissipation were almost additive, 
this recycling of Ca across the inner membrane may be 
another of the processes responsible for state 4 respiration 
of the mitochondria. 

Supported by SNSF, grant 3.569.71. 

Modif icat ion  of the  ~,. co l i  Enve lope  u p o n  T4 
Infect ion 
t?. J. Takacs and J.  P. Rosenbusch 
Biozentrum, Klingelbergstrasse 70, 4056 Basel 

Cell envelopes of E. coli are damaged by infection with 
the virulent bacteriophage T4. They are temporarily 
repaired by phage coded functions and later degraded by 
phage lysozyme and additional viral gene products. Of 
the proteins which are synthesized with delayed-early 
kinetics, we have found two that  are t ightly associated 
with the envelope. Using deletion mutants, these proteins 
could be identified as the products of the r l I A  and r l I B  
cistrons. The lengths of their respective polypeptide 
chains correspond to those predicted from the genetic 
map. Later in infection, a protein with a subunit mass of 
95,000 daltons appears in the soluble cell fraction. Upon 
infection of a non-permissive host with an amber mutant  
in the viral ' t '  gene, known to play a role in cell lysis, this 
polypeptide is not made. In the permissive host, its peak 
synthesis is between 40 and 50 minutes. Simultaneously 
with the appearance of this protein, one of the major host 
envelope proteins is transferred to the soluble cell fraction. 
Such a transfer is also seen upon lysozyme-EDTA treat- 
ment of uninfected ceils. Possible correlations of these 
phenomena are currently under investigation. 

A s s o c i a t i o n  of P o l y o m a  D N A  w i t h  the Cel lu lar  
D N A  in  the Lyt ic  Infect ion and in  T r a n s f o r m e d  
Cel ls  
H. Ti~rIer 
D@artement de Biologic Moldculaire, Universitd de Gen~ve, 
30, quai de l'Ecole de Mddecine, 7277 Gen~ve 4 

The investigations on a possible integration of polyoma 
DNA into the chromosomal DNA of permissive cells were 
continued using the same method described earlier (Ex- 
perientia 28, 752, 1972). Because sonic control experiments 
gave positive results too, the experiments concentrate 
now on the detection of polyoma DNA bound covalently 
to the cellular DNA. 

With the same hybridization assay, which permits to 
detect 0.5 polyoma genome equivalents per cell, we also 
tested some polyoma transformed cell lines and cells 
isolated from a polyoma induced hamster tumor. The 
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results indicated the  persistence of 1 to 3 genome equi- 
valents  po lyoma  D N A  in these cells. However  also wi th  
two established 'normal '  mouse cell lines (A9 and A9 HT)  
obta ined f rom G. Klein  (Stockholm) hybr id iza t ion  results 
s ignif icant ly  above those of mouse D N A  were found. 
Fur the r  analyses wi th  D N A  from several  t ransformed 
and unt ransformed cell lines are being done to reveal  
possible var ia t ions  in the  hybr id iza t ion  to po lyoma  
complemen ta ry  IRNA. 

Supported by SNSF, grants 3.593.71 and 3.759.72. 

Creat ine  K i n a s e  and A l d o l a s e  I s o e n z y m e  P a t t e r n s  
in  Cul tures  of  M y o g e n i c  Cel l s  
D. C. Turner, Vreni Maier and H. M. Eppenberger 
Laboratorium [iir Entwieklungsbiologie, E TH, 
8006 Z~rich 

During chick skeletal  muscle deve lopment  in sitn there  
are character is t ic  t ransi t ions  in the  isoenzymes of creat ine 
kinase and aldolase:  the  MM form of creat ine kinase 
replaces the  BB form and A 4 aldolase replaces forms 
containing p redominan t ly  C subunits.  The same transi-  
t ions are seen in p r imary  cultures of chick embryo  skeletal  
muscle. Creat ine kinase and aldolase specific act ivi t ies  
increase dur ing in v i t ro  muscle dif ferent ia t ion for m a n y  
days after  the  percent  of nuclei  in fused ceils has reached 
a m a x i m u m  (of 75 to 90% at  60 h in culture). The  ac t iv i ty  
and pa t t e rn  changes of bo th  enzymes are p reven ted  in 
low calcium medium or in media  containing 5-bromodeoxy-  
uridine (0.2-7 • 10-5M), condit ions in which cell v iab i l i ty  
is main ta ined  bu t  myob las t  fusion is prevented .  Cells 
grown in 0.1 m M  dibu tyry l  cyclic AMP showed the  same 
enzyme changes and fusion kinet ics  as control  cultures. 
These results indicate  t ha t  the  changes in ac t iv i ty  and 
isoenzymes pa t t e rn  of bo th  enzymes are dependen t  on 
prior myoblas t  fusion. The possibi l i ty  .that levels of 
creat ine kinase and aldolase isoenzymes are coordinate ly  
control led in chick muscle deve lopment  is discussed. 

Supported by SNSF, grant 3.247.69. 

M i c r o h e t e r o g e n e i t y  of  A l k a l i n e  P h o s p h a t a s e  
D u e  to G l y c o s y l a t i o n  
E. D. Wachsmuth and K. Hiwada 
Friedrich-Miescher-Institut, P.O. Box 273, 4002 Basel 

Alkal ine phosphatase  has been purified from microvi l lar  
membranes  of pig kidney.  I t  exists in discrete mul t ip le  
forms wi th  different  degrees of glycosylat ion at  polypep-  

t i d e  chains which appear  to be identical.  These mul t ip le  
forms have  been characterized.  They  form a regular  series 
wi th  different  degrees of s tabi l i ty,  charge, molecular  size 
and p H - o p t i m a  for ex t racf ib i l i ty  f rom the  membrane  by 
butane- l -o l .  

They  showed no differences in ca ta ly t ic  propert ies  and 
ant igenic sites. The mul t ip le  forms, therefore,  cannot  be 
considered to be t rue  isoenzymes. 

Loca l i za t ion  of  Creat ine  K i n a s e  at  the  M - L i n e  
of  S k e l e t a l  M u s c l e  M y o f i b r i l s  
Th. Wallimann, D. C. Turner and H. M. Eppenberger 
Laboratorium [r Entwichlungsbiologie, E TH, 
8006 Zi~rich 

Immunoi luorescence  studies show tha t  a par t  of the  
creat ine kinase (CPK) of skeletal  muscle is bound to the  

contract i le  apparatus .  Ant iserum prepared against  chicken 
MM-CPK binds specifically to the  M-line region of myo-  
fibrils isolated f rom chicken skeletal  muscle. The  bound 
C P K  can be dissociated at  low ionic s t rength and purif ied 
to homogene i ty  by  a procedure  employed  previously  in 
pur i fy ing an M-line protein of unknown function. Pro te in  
samples purif ied according to a s tandard  MM-CPK 
pur i f ica t ion scheme and according to the  M-line protein 
procedure had similar  C P K  specific activit ies,  behaved  
ident ical ly  in two electrophoret ic  systems and reacted 
ident ical ly  in a serological tes t  wi th  an t i -MM-CPK anti-  
serum. These results, t aken  together  wi th  published 
informat ion  on the  propert ies  of the two proteins,  provide  
conclusive evidence for the  iden t i ty  of M-line prote in  and 
MM-CPK. 

Supported by SNSF, grant 3.247.69. 

P o s s i b l e  C i r c a d i a n  and C i r c a n n u a l  V a r i a t i o n s  
in  M o n o a m i n e  U p t a k e  in  Rat  B r a i n  
A. Wirz-Justice and E. Hackmann 
Psychiatrische Universitiitsklinih, 
Wilhelm-Klein-Strasse 27, 4000 Basel 

Neuro t ransmi t t e r  up take  in v i t ro  (10-TM, 10' at  37 ~ 
was inves t iga ted  in bra in  slices f rom paired l i t t e rmates  
kep t  under  control led condit ions of l ight ing (6h-18 h) and 
min imal  handl ing or stress, killed at  8 h or 20 h. The differ- 
ence in up take  (T/M rat io  = c p m : g / c p m : m l )  was 
analysed by the  Wi lcoxon tes t  for ma tched  pairs. In  
ovar iec tomised rats (n = 14) a s ignif icant ly higher  
(p < 0.05) dopamine  (DA) up take  a t  8 ~ than  at  20 ~ was 
found in cor tex  (median T/M 8 h = 16, 20 h = 10.3), 
s t r i a tum (62.5, 52.5) and midbra in  (14.5, 13.0), whereas 
serotonin (5 I-IT) up take  showed no signif icant  var ia t ion.  
In  male rats (n ~ 14) a s ignif icant ly higher  up take  at  811 
than  at  20h was found for: DA in s t r i a tum (65.2, 52.2) 
and hypo tha lamus  (17.6, 15.8); 5 H T  in h ippocampus  
(16.8, 13.8); noradrenal ine  in hypo tha lamus  (19.6, 17.3). 
No var ia t ion  was found in cortex, tha lamus,  midbrain,  
pons and medulla,  or in G A B A  uptake  in any region. In  
addit ion,  a seasonal r hy thmic i t y  in T/M values was noted 
in the  ovar iec tomised rats, DA uptake  sharply increasing 
in March-Apri l ,  wi th  a m i n i m u m  in O c t o b e r - N o v e m b e r ,  
whereas 5 H T  uptake  showed the  reverse pat tern .  W i t h o u t  
fur ther  longi tudinal  studies, a l t e rna t ive  causat ive  factors 
for this  la t te r  observat ion cannot  be el iminated.  

Kinet ic  S t u d i e s  of  the  Interact ion  b e t w e e n  E. c o l i  
R N A  P o l y m e r a s e  and R i f a m p i c i n  
Erika Wyss and W. Wehrli 
Biologische Forschungslaboratorien, 
Division Pharmazeutika, CIBA-GEIG Y AG, 
4002 Basel 

A fast and sensit ive assay using dex t ran  coated charcoal 
has been used to s tudy  the  kinet ics  of the  in teract ion 
be tween E. coli IRNA polymerase  and rifampicin.  The  rate  
of dissociat ion (ha) of the  enzyme-ant ib io t ic  complex 
follows first-order kinetics wi th  a half-life of 8 h at  0 ~ and 
8 minutes  at  37 ~ The ra te  of association of enzyme and 
r i fampic in  follows second-order kinetics wi th  the  ra te  
constant  for associat ion (k~) being 6 • 104M-lsec -1 a t  0 ~ 
and 1.3 x 10921~-lsec -1 at  37 ~ F r o m  the  ra t io  ka/k, the  
equi l ibr ium cons tant  (Ke~) has been calculated to be 
4 • 10 -l~ at  0 ~ and 10 .9 at  37 ~ The b inding forces involved  
in the  association seem to be main ly  lipophilic,  since in 
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the  presence of d imethylsu l foxid  (24%) the  Keq increases 
20-fold, whereas  i t  is not  affected by  sodium chloride 
concent ra t ions  as I~igh as 3M.  By  measur ing  the  UV- 
spec t rum of the  eomplexed r i fampic in  the  i nvo lvemen t  
of the naph thoquinone  r ing sys tem in the  b inding to the  
enzyme could be d i rec t ly  demonst ra ted .  

S u b u n i t  S y n c h r o n i z a t i o n  in Aspar ta te  
A m i n o t r a n s f e r a s e  
P. Zaoralek and .P. Christen 
Biochemisches Institut der Universitiit Z~rich, 
Zi2richbergstrasse 4, 8032 Zi~rich 

Cytoplasmic  aspar ta te  aminotransferase  is a d imer  of 
ident ical  subunits  and catalyzes the  t ransamina t ion  
be tween aspar ta te  a n d  2-ketoglutarate  obeying Michaelis- 
Menten kinetics. Dur ing the  react ion the  coenzyme 

molecule on ei ther  subuni t  shutt les  be tween pyr idoxa l  
phospha te  (PLP) and pyr idoxamine  phospha te  (PMP). 
FolIowing remova l  of ~che substrates  three forms of the  
enzyme dimer  m a y  theoret icaI ly  exist  wi th  respect to the  
coenzyme:  P L P / P L P ,  PMP/PMP,  and the  hybr id  
P L P / P M P .  In  a react ion mix tu re  adj usted wi th  g lu tamate  
and 2-ketoglutarate  to conta in  equal  proport ions  of 
enzyme-bound P L P  and P M P  independent  act ion of the  
subunits  would result  in an a m o u n t  of hybr id  equal  to 
the sum of the  P L P / P L P  and P M P / P M P  dimers. How- 
ever, by  means of isoelectric focusing a d is t r ibut ion  of 
(PLP/PLP)  : (PLP/PMP)  : (PMP/PMP) = 1 : < 0.1 : 1 was 
found. In  contrast ,  if half  of the  internal  a ldimine bonds 
of the P L P / P L P  d imer  was reduced (RED) wi th  N a B H  4 
a b inominal  dis t r ibut ion was obtained,  (PLP/PLP) : (PLP/  
R E D )  : ( R E D / R E D )  = 1 : 2 : 1. The results demons t ra te  a 
cata lys is-dependent  coupling of the two subunits  which 
synchronizes thei r  ac t ive  sites during t ransamina t ion .  

Supported by SNSF, grant 3.680.71. 

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

' C o m p e n s a t o r y  Adapta t ion '  of the  Natr iure t i c  
Effects of F u r o s e m i d e  and A c e t a z o l a i n i d e  after 
U n i l a t e r a l  N e p h r e c t o m y  in  Rats  
Y. Arslan and J. Diezi 
Institul de pharmacologic de l' Universitd, 
27, rue du Bugnon, 1071 Lausanne 

Frac t iona l  excret ions of water  and e lect rolyte  f rom the  
remaining kidney increase wi th in  1 to 2 h after  uni la teral  
nephrec tomy.  We inves t iga ted  the  na t r iure t ic  effect of 
furosemide (F) and acetazolamide  (A) 2 h after  uni- 
nephrec tomy  (1/2-Nex) compared  to tha t  in sham-opera ted  
controls.  Unanes the t ized  rats, infused wi th  saline at  
50 tzl/min, were given i .p.  supramaximaI  doses of F 
(45 mg/kg) or /and A (20 mg/kg). Af te r  F or A fract ional  
excre t ion  of Na+ (FE-Na+) increased in bo th  groups bu t  
was a lways twice  as h igh  in 1/2-Nex than  in controls. The  
effect of the  diuret ics on Na  reabsorpt ion was thus  
doubled in the  remaining  kidney.  S imul taneous  ad- 
minis t ra t ion  of F and A induced an addi t ive  effect on 
F E - N a  + which, again, was twice as high in 1/.2-Nex than  
in controls. A s imilar  ' compensa to ry  adap ta t ion '  of the  
effect of a supramaximal  dosis of A was found when the  
drug was given af ter  massive vo lume expansion.  I t  was 
concluded tha t  the  two drugs act  downs t ream from the  
par t  of the  nephron in which inhibi t ion  of reabsorpt ion 
occurs af ter  uni la tera l  nephrec tomy.  

Supported by SNSF, grant 3.440.70. 

Release  of Free A c e t y l c h o l i n e  by  S t i m u l a t i o n  
of the  N e r v e - E l e c t r o p l a q u e  J u n c t i o n  
E. Babel-Gudrin, Y. Dunant (Gen~ve), J. Gautron, 
M. Isragl, 17. Lesbats and R. Manaranche (Par~s) 
D@arlement de Pharmacologic, Ecole de Mddecine, 
7217 Gen~ve 4 

In  the  electric organ of Torpedo, acetylchol ine (ACh) is 
s tored in two compar tments .  Most of bound ACh is 
present  ill synapt ic  vesicles, i t  represents  about  half  of the  

to ta l  ACh found when the  tissue is ex t rac ted  wi th  tri-  
chloracetic  acid. Free  ACh is the  fract ion hydrolyzed by  
the esterases when the  nerves terminals  are disrupted.  
Transmission through the  nerve-e lec t roplaque junct ions 
fails when the  nerves are given about  1,500 suceesive 
stimuli .  Dur ing  the  exhaust ion  of the  descharge an 
i m p o r t a n t  a m o u n t  of ACh is released f rom the  free 
compa r tmen t ;  there  is also a large bu t  t rans ient  increase 
in the synthesis  of new ACh which reaches the  free 
c o m p a r t m e n t  and can be released at  once. The  a m o u n t  
of bound ACh and the  number  of synapt ic  vesicles are 
only modif ied when s t imula t ion  is cont inued over  10,000 
st imuli .  I t  is concluded tha t  the  t r ansmi t t e r  located in the  
compar tmen t  of free ACh is immed ia t e ly  avai lable  for 
release on s t imulat ion.  

Supported by SNSF, grant 3.740.72. 

B e h a v i o r a l  Effects of O n e - H o u r  L i g h t - D a r k  
R h y t h m s  in the Rat  
A. A. Borbdly and y. _P. Huston 
Pharmakologisches Institut der Universitiit, 8006 Zi~rieh 

Motor  act ivi ty ,  feeding, drinking, body t empera tu re  
as well  as var ious o ther  parameters  in the  rat  exhib i t  a 
circadian r h y t h m i c i t y  which is largely due to the  changes 
in l ight  intensi ty .  We inves t iga ted  to What ex ten t  one- 
hour  r hy thms  of l ight  and dark  are able to influence 
motor  and consumatory  behavior .  L igh t -dark  schedules 
of 60/60 min, 80/40 min, and 40/80 min  were main ta ined  
each for one week, and compared  to the  12/12 h control  
schedule. Under  all exper imenta l  condit ions feeding, 
dr inking and motor  ac t iv i ty  were more intensive dur ing 
dark  than  dur ing light.  The  behavior  of the  rats  was 
rap id ly  ent ra ined  by  the  one-hour rhy thms,  a l though the  
original circadian r h y t h m  remained  ini t ia l ly  super- 
imposed. Expe r imen ta l  da ta  will i l lustrate  some applica- 
t ions of these schedules to neuropharmacologica l  prob- 
lems. 

Supported by SNSF, grant 3.693.71. 
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A S l i d e - R u l e :  A S i m p l e  A p p r o a c h  to the  Correct  
D o s a g e  of  D r u g s  
K.  Brune, P.  Biittig and D. Walz  
Biozentrum der Universitiit Basel, 
Klingelbergstrasse 70, 4056 Basel 

A pharmacokinetic slide-rule based on the generally 
accepted models of pharmacokinetics is presented. I t  
enables the physician to calculate a more exact individual 
dosage regimen for his patients as follows: 

1. Using the renal clearance of a certain patient, the 
proportionality constant characterizing the renal excre- 
tion of a certain drug (a) and the non-renal rate constant 
of elimination of this drug (knr), the rate constant of the 
total elimination (he) can be calculated. 

2, With ke, the apparent volume of distribution (Va) 
and the desired final mean concentration of a drug (g oo), 
exact data for the loading dose (D*), the dosage schedule 
consisting of the maintenance dose (D) and the dosing 
interval (z) and also the infusion rate for intravenous 
administration can be calculated. 

3. In addition, the slide-rule provides information 
about the rate at which ~ oo is reached by only adminis- 
tering D at % and the fluctuation of the concentration 
around 2 oo to be expected during 3. Using this calcula- 
tion, the slide-rule facilitates the decision whether a 
loading dose should be given, and which dosage schedule 
is optimal for the therapeutic problem. 

Thus, an individually exact dosage regimen, even for 
patients with excretory disfunctions, can be calculated. 
In addition, the pharmacokinetic slide-rule might help 
to convey insight into pharmacokinetic phenomena to the 
physician. 

I n h i b i t i o n  of  D r i n k i n g  I n d u c e d  by  
In trahypotha l . amic  R e n i n  by  an I n h i b i t o r  of  
'Conver t ing  E n z y m e '  
Ruth Burckhardt, Lise Peters-Haefeli, G. Peters 
Insti tut  de pharmacologie de l' Universitd, . 
27, rue du Bugnon, 7017 Lausanne 

Intrahypothalamic injection of renin in rats induces 
drinking responses comparable to those elicited by 
intrahypothalamic angiotensin II  (AT II)1. If this effect 
of renin is due to formation of AT II, it should be de- 
pressed by inhibition of the enzyme converting AT I into 
AT II. SQ 20,881 (Squibb, New Brunswick) a nonapep- 
tide-inhibitor of converting enzyme, in doses from 10 to 
10,000 ng injected intrahypothalamically 2 min before 
renin, caused a dose dependent inhibition of drinking 
after 6 mU of partially purified hog renin (National 
Biochemical Corporation, Philadelphia Pa) injected at the 
same site. Drinking after 1,000 ng of vaI~-AT II  amide 
(Hypertensin | Ciba) was not depressed by the same dose 
of SQ 20,881. The inhibition of the drinking response to 
intrahypothalamic renin does not appear to be due to the 
known converting enzyme inhibiting effect of SQ 20, 8812. 
Drinking after intrahypothalamic ileus-AT I, 162 or 
1,300 ng, was not depressed by preinjection of 10,000 ng 
of SQ 20,881. SQ 20,881 in the rat hypothalamus thus 
appears to inhibit the generation of AT I under the 
influence of renin. When injected into the hypothalamus, 
renin generates AT I from cerebral substrate different 
from plasma angiotensinogen. 

1 j. T. Fitzsimons, Physiol. Rev. 2, 52 {1972). 
S. L. Engel et al., Proe. Soc. Exp. Biol. Ned. 140, 240 (1972). 

Supported by SNSF, grant 3.7360.72. 

P o s s i b l e  In f luence  of  E n d o g e n o u s  Cycl ic  A M P  
on S e r o t o n i n  and D o p a m i n e  T u r n o v e r  in  Rat  
B r a i n  in  v ivo  
W. P.  Burkard and G. Bartholini 
HoMmann-La Roche, 4002 Basel 

Administration of dibutyryl-cAMP into the brain 
ventricles of the rat enhances the turnover of cerebral 
serotonin (5HT) (Tagliamonte et al., Fed. Proc. 29, 236, 
1970). However, no evidence exists that  changes in 
synthesis or catabolism of endogenous cAMP have an 
influence on the act ivi ty of aminergic neurons. In the 
present experiments, adenylcyclase stimulating com- 
pounds (epinephrine, NaF) were injected by intra- 
ventricular route into the rat brain or inhibitors of 
phosphodiesterase (theophylline, SQ 20,009) were ad- 
ministered intraperitoneally. After various intervals 5 HT 
and dopamine (DA) and their main metabolites, 5-hy- 
droxyindoleacetic acid (5HIAA) and homovaniilic acid 
(HVA), respectively, were measured fluorometrically in 
the brain. All the above mentioned compounds, but not 
butyric acid or 5-AMP, increased the cerebral levels of 
5 HIAA and HVA without affecting those of 5 HT and DA 
thus indicating an enhanced turnover of these amines. In 
addition, the concentration of cerebral endogenous 
cAMP was found to be increased by intraventricular 
injection of epinephrine (Burkard, J. Neurochem. 79, 
2615, 1972) and NaF. 

These results auggest that  endogenous cAMP influences 
the 5 HT and DA turnover and might therefore be involved 
in the regulation of the activity of the corresponding 
neurons. 

S i n u s  N e r v e  S t i m u l a t i o n  and B l o o d  
P r e s s u r e  in  H y p e r t e n s i v e  A n i m a l s  
R. Eigenmann, M.  Gerold, D. Bernoulli and G. Haeusler 
F.  HoHmann-La  Roche ~ Co., Ltd., 4002 Basel 

I t  is not clear whether baroreceptor resetting in hyper- 
tensive individuals is due to an increased stiffness of the 
vascular wall in the surroundings of the baroreceptors or 
to changes in the central or efferent structures of the 
baroreceptor reflex. In the present experiments, the 
influence of vascular wall properties on baroreceptors was 
circumvented by electrical stimulation of the sinus nerve 
(SN). Stimulation frequency was stepwise doubled from 
1 to 32 shocks/sec resulting in a gradual decline of systolic 
blood pressure (BP). The depressor effect of SN stimula- 
tion in 12-week-old genetic hypertensive rats (GHR) was 
smaller at high stimulation rates than in age-matched 
normotensive rats (NR). In 17-week-old GHR stimulation 
with 1 and 2 shocks/sec caused an increase in BP and the 
depressor responses to 4 and 8 shocks/sec were lower 
(p < 0.01) than in NR. A separation of chemoreceptor and 
baroreceptor fibres was at tempted in dogs. The reduction 
of BP and perfusion pressure of the perfused hind limbs 
due to baroreceptor fibre stimulation was smaller in renal 
hypertensive than in normotensive dogs. Thus, alterations 
in the central or efferent structures of the baroreceptor 
reflex contribute to the process of 'baroreceptor resetting'. 

Cel lu lar  C a l c i u m  Stores  and Contrac t ion  
in  V a s c u l a r  S m o o t h  M u s c l e  
G. Haeusler 
F. HoMmann-La Roche 6 o Co., Ltd., 4002 Basel 

In contrast to the contraction by KC1, the noradrena- 
line-induced contraction in strips of rabbit main pulmo- 
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nary  artery (RMPA) depends only partially on extra- 
cellular calcium (Ca0) and is independent of the membrane 
potential (MP) of the vascular smooth muscle (VSM) cells 
(Haeusler, 1972). The present experiments on RMPA 
with simultaneous recording of contraction and of MP 
through intracellular microelectrodes revealed a similar 
independence on Ca 0 and on MP for contractile responses 
to 5-hydroxytryptamine (5-HT). The ionophore X-537A 
(Ro 2-2985) which possesses the property of transporting 
divalent cations across membranes caused concentration- 
dependent contractions in strips of RMPA and rat 
diaphragm. In RMPA but not in rat diaphragm these 
contractions were reduced in calcium-free solution and 
abolished after removal of Ca 0 with lanthanum. This 
indicates differences between VSM and striated muscle 
with regard to the accessibility of the cellular calcium 
stores to the ionophore. The results support the hypothesis 
(Haeusler, 1972) that  in VSM contraction to noradren- 
aline and 5-t-IT is caused predominantly by a release of 
calcium from the cell membrane. 

T h e  A c t i o n  o f  D i a z o a c e t y l c h o l i n e  o n  t h e  A c t i v e  
S i t e  o f  A c e t y l c h o l i n e  A c e t y l - H y d r o l a s e  E . C .  
3 . 1 . 1 . 7  
W. H. Hop//, A. Ho/mann and P. G. Waser 
Pharmakologisches Institut, Gloriastrasse 32, 
8006 Zi2rich 

Cholinergic receptors and the active site of acetyl- 
cholinesterase (acetylcholine acetyl-hydrolase E. C. 3.1.1.7) 
represent small sections of macromolecules with chemi- 
cally similar behavior. In collaboration with J. Frank and 
R. Schwyzer (Experientia 26, 1207, 1970) we synthesized 
diazoacetylcholine and used this substance for affinity 
labelling of the cholinergic receptor of motor endplates 
(P. G. Waser, A. Hofmann and W. Hopff, Experientia 26, 
1342, 1970). One disadvantage using diazoacetylcholine is 
the fast reaction of the liberated carbene, which might 
react with other than the specific groups of the fore- 
mentioned proteins. We observed that  the affinity of 
diazoacetylcholine to the active site of acetylcholinesterase 
is much lower than tlie affinity to the cholinergic receptor. 
Conclusion: In the original form diazoacetylcholine is 
sterically hindered from adequately fitting the esteratic 
center, and thus, cannot combine with the active site of 
the enzyme. Only when the carbene is already formed 
the molecule can fit in the esteratic center and react there. 
Nonspecific binding of the carbene easily explains why 
we need higher concentrations of diazoacetylcholine for 
trapping the cholinergic receptor than would be expected 
theoretically. 

Supported bY SNSF, grant 3.692.71. 

T h e  E f f e c t  o f  S c i l l i r o s i d i n e  o n  t h e  ( N a + K §  
of  t h e  C a t  B r a i n  i n  v i t r o  a n d  i n  v i v o  
H. Musilova, C. Schiewech, P. fwangoff, A. Chappuis and 
A. Enz 
Grundlageniorschung der Sandoz AG, Lichtstrasse 35, 
4002 Basel 

Grey matter  of cat 's brain was prepared. In homogenates 
of this material we determined the act ivi ty  of the 
Na+K+ATPase. This enzyme was inhibited by ouabaine 
and scillirosidine. 

We determined a 50% inhibition with 5•  
ouabaine and 7 • 10-SM scillirosidine indicating a 7 times 
higher reaction due to the last named. According to the 

Dixon-plot, we obtained a I(m value of 1.77 �9 10-6M for 
ouabaine but no exact result for scillirosidine. The inhibi- 
tion due to ouabaine was not competitive. With scilli- 
rosidine the curve obtained was not a straight line. There- 
fore, no inhibition pattern could be deduced, since the 
inhibition due to scillirosidine was more effective than 
ouabaine. 

After injection of the drugs by isolated canulation of a 
branch of the arteria cerebri media, we obtained an 
enzyme inhibition with both drugs. 100 ~g/kg ouabaine 
applied to cats ( ~  0.17 ~2kr/kg) did not decrease the 
ATPase activity in the cat brain significantly. On the 
other hand, using 75 tzg/kg ( ~  0.12 ~M/kg) scillirosidine, 
the enzyme was inhibited significantly by 50%. 

I t  is possible that  different enzymes exist, which are 
similarly inhibited by ouabaine but no by scillirosidine. 

C e n t r a l  D o p a m i n e r g i c  A c t i o n s  o f  E r g o t o x i n e  
A l k a l o i d s  a n d  s o m e  D e r i v a t i v e s  
A. M. Johnson, J. M. Vigouret and D. M. Loew 
Medizinisch-Biologische Forschung, SandozAG, 
4002 Basel 

Recent evidence has indicated that Ergocornine and 
2-Bromo-~-ergokryptine stimulate dopamine receptors in 
the CNS (H. Corrodi, K. Fuxe, T. H6kfelt, P. Lidbrink 
and U. Ungerstedt, J. Pharm. Pharmacol. 1973, in press). 
We have extended these observations to include other 
Ergot0xine alkaloids, using the stimulation of loco- 
motor activity in mice, and production of stereotyped 
behaviour in rats as models of increased functional 
dopamine. 

At I0 mg/kg s. c., in both models, ~-Ergokryptine is the 
most and Ergocristine the least potent alkaloid. Ergo- 
cornine and fl-Ergokryptine show similar activity being 
intermediate in potency to the other two alkaloids. 
2-Bromo-~-ergokryptine is more active than the s-Ergo- 
kryptine in mice, and as active in rats. In contrast, 
2-Bromo-ergocornine is less potent irl both species than 
the respective parent alkaloid. 

Our results suggest that the Ergotoxine alkaloids 
reported here have properties typical of dopaminergic 
stimulants. Quantitative and qualitative differences 
indicate strict structural requirements within this 
chemical class. 

E n h a n c e m e n t  o f  3 - M e t h o x y  - 4 -  h y d r o x y -  p h e n y l -  
e t h y l e n e g l y c o l  i n  R a t  B r a i n  b y  N e u r o l e p t i c  D r u g s  
H. H. Keller, G. Bartholini and A. Pletscher 
Med. Res. Dept., HoMmann-La Roche d~ Co., Ltd., 
4002 Basle 

Various neuroleptic drugs considerably increased the 
concentration of 3-methoxy-4-hydroxy-phenylethylene- 
glycol (MOPEG) - the major metabolite of cerebral nor- 
adrenaline (NA) - in rat brain. This increase is probably 
the consequence of a feed-back activation of n0radrenergic 
neurons, and thus NA turnover, due to blockade of NA 
receptors by the neuroleptics. The potency of various 
neuroleptics in increasing the concentration of cerebral 
MOPEG declined in the following order: methiothepin, 
haloperidol, clozapine, thioridazine, chlorpromazine, 
pimozide. The neuroleptics (except pimozide and chlor- 
promazine) also caused a significant reduction of the 
levels of endogenous cerebral NA, possibly as a result of 
an insufficient rate of hydroxylation of dopamine. 
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I t  is concluded that  a) the determination of cerebral 
MOPEG represents a suitable and relatively simple 
method for detecting and comparing changes of NA 
turnover in the brain such as those induced by neuroleptic 
drugs; b) the neuroleptics studied markedly differ in their 
ability to activate noradrenergic neurons. 

Zur Frage  der S e n s i b i l i s i e r u n g  s t r a h l e n i n d u z i e r t e r  
Schi iden durch  Rever in  bei  Ze l lku l turen  
E. Keusch, G. Mindek und H. 17ritz-Niggli 
Strahlenbiologisches Institut der Universitgit Z~rich, 
A ugust-Forel-Strasse 8, 8008 Zi~rich 

Reverin (Pyrrolidinomethyltetracyclin), ein /iusserst 
wirksamer Sensibilisator yon mit  geringen Strahlenmen- 
gen induzierten embryonalen St6rungen bei Sgugern 
(H. Fritz-Niggl! und Ch. Michel, im Druck), wurde auf 
zellul~rer Ebene  auf einen m6glichen Sensibilisierungs- 
effekt fiir strahleninduzierte Chromosomenaberrationen 
und ZeIltod getestet. Als Material dienten Dauerkulturen 
embryonaler Fibroblasten des Chinesischen Hamsters. In 
beiden Experimenten wurden Deckglaskulturen w~hrend 
1-4 Std. mit  275 ~zg/ml Reverin behandelt. Bestrahlt 
wurde w/~hrend der Reverinbehandlung mit  25 r und 50 r 
(38, 5 r/min) fiir die Chromosomenaberrationen, mit  9000 r 
(3000 r/min) ffiir Zelltod. Die Chromosomenaberrationen 
wurden anhand yon 200 Metaphasen pro Experiment  
quanti tat iv und quali tat iv erfasst, die mutmasslich toten 
Zellen mit  dem Trypanblau-Farbtest  bestimmt. W/ihrend 
25 r bereits 8,5%, 50 r 32%, Reverin allein 4% Chromo- 
somenaberrationen in mittlerer S-Phase erzeugten, f6r- 
derte eine kombinierte Behandlung den Effekt nicht 
(25 r + Reverin: 12%, 50 r + Reverin: 41,5%). Auch die 
chromosomale Reunionsrate ergab keinen eindeutigeri 
Unterschied. Im Gegensatz zum J~riterium Aberrationen 
wird der ~ Zelltod ~) nach Bestrahlung mit  hohen Dosen ill 
Kombination mit  Reverin gef6rdert: zunehmende Sensi- 
bilisierung der Zell-LetalitXt bis 2 Tage nach Bestrahlung 
(Sensibilisierungsfaktor 1,8 nach einem Tag; 3,6 nach 2 
Tagen), w~hrend nach 3 bzw. 4 Tagen keine deutlichen 
Unterschiede hervortreten (1,3 nach 3 Tagen; 1,2 nach 
4 Tagen). M6glicherweise sensibilisiert Reverin durch 
Repairhemmung. 

T he  Effect of C lon id ine  (Catapres  | and other 
H y p o t e n s i v e  A g e n t s  on P l a s m a  Ren i n  A c t i v i t y  
(PRA) in Rats  
E. J. Kirchertz and G. Peters 
Imti tut  de pharmacologic de l' Universitd, 
21, rue du Bugnon, 7011 Lausanne 

PRA of rats anaesthetized with pentobarbital  (40 mg/kg 
i.p.) was measured by incubating 0.2 ml plasma with an 
excess of purified rat renin substrate and pressor assay in 
nephrectomized rats, before and 15 min after i. v. injection 
of different drugs. Results are expressed as ng A II-  
equivalents/mI plasma generated within 4 h. 

Results: Clonidine (C): 10-300 [zg/kg induced a non 
dose-dependent fall of PRA to less than 50% of the initial 
value. BP after 10 or 30 ~zg/kg was purely hypotensive, 
whereas after 100 and 300 ~zg/kg an initial short rise of 
BP was followed by an initially smaller hypotensive 
response. Pentolinium tartrate (3 mg/kg) lowered BP to 
the same extent as 30 vg/kg C and produced a similar fall 
of PRA. Nitroglycerine or sodium nitroprussiate ( N a N P )  
dosed to obtain a similar lowering of BP produced a 
significant large rise of PRA. Propranolol 1 mg/kg did not 

affect BP and did not. prevent the rise of PRA under 
NaNP, but depressed PRA in normal controls. I t  was 
concluded that  agents which depress betasympathetic 
activity depress the resting renin secretion of rats, even if 
they lower BP, but  that  the increase of PRA in response 
to a fall of BP induced by NaNP may not be mediated by 
the sympathetic nervous system. 

Supported by SNSF, grant 3.369.70. 

T r a n s p l a c e n t a l  p a s s a g e  of ~ H - E r g o t a m i n e  
in  the Rat ,  and D e t e r m i n a t i o n  of the  Intra-  
A m n i o t i c  E m b r y o t o x i c i t y  of E r g o t a m i n e  
K. H. keist and ]. Grauwiler 
Medical and Biological Research Division, Sandoz Ltd., 
Basle 

Tissue radioactivity was measured 60 minutes after i. v 
injection of aH-ergotamine (2.5 mg/kg, c. 300 [zC/kg) to 
pregnant rats on day 14 p.c. Based on these determina- 
tions, an alkaloid concentration of 0.3 ag/g was calculated 
in the blood, with a three times greater concentration in 
the uterus, placenta and yolk-sac (1.0 to 1.2 ~g/g). Very 
low activity was detected in the amniotic fluid and the 
fetal tissues (0.05 and 0.07 ag/g fresh weight). In previous 
investigations (Grauwiier and Leist, 1973) it has been 
shown that  ergotamine (2.5 mg/kg i.v.) reduces the 
transplacental passage of aH-l-leucine for at least 3 hours, 
and that  this effect call be antagonized by simultaneous 
administration of phenoxybenzamine. At the same time 
the embryolethal effect of ergotamine after 3 hours is 
distinctly reduced (from 63.2% to 39.6%) by phenoxy- 
benzamine. 

In a second series of experiments it was found that  the 
intraamniotic dose of ergotamine necessary to produce a 
similar embryolethal effect (LDs0 = 3.25 tzg/g fresh weight 
of the fetus) is 50 times greater than the amount reaching 
the fetus following maternal intravenous administration. 

The low transplacental passage of ergotamine demon- 
strated by these studies can be explained partly by its 
vasoconstrictive action (i.e. alpha-receptor stimulation 
of the vessels of the uterus and placenta which is an- 
tagonized by phenoxybenzamine), but the known 
uterotonic effect of ergotamine (also mediated by alpha 
receptors) could produce an additional reduction in 
placental flow. 

Stud ies  on Midbra in  D o p a m i n e  (DA) N e u r o n s  
in M o r p h i n e - t o l e r a n t  Mice  
Ruth Lienhart, W. Lichtensteiger and H. Langemann 
Pharmakologisches Imti tut  der Universitiit Z~rich, 
8006 Zi~rich 

In previous microfluorimetric studies, morphine in- 
duced a rapid increase in the intensity of midbrain DA 
neurons similar to that  seen after electrical stimulation or 
acute icold exposure. During tolerance development, the 
intensity of DA neurons in tile substantia nigra of male 
mice remained unchanged, but the intensity response to 
a single dose of morphine disappeared. On the other hand, 
the fast reaction to acute cold exposure was still elicited, 
thus indicating that  the neurons remained responsive to 
certain functional changes. Therefore, we looked for 
possible changes in the input to the DA neurons, especially 
with regard to direct or indirect interactions with 
cholinergic systems. Physostigmine induced a typical 
biphasic intensity response which resembled the one 
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observed in tubera l  DA neurons af ter  t ranssynapt ic  
s t imulat ion.  In  early tolerance this response was not  
comple te ly  suppressed bu t  showed a clearly p ro t rac ted  
course. This  could indicate  t ha t  an inpu t  to the  DA 
neurons resul t ing f rom cholinergic ac t iv i ty  migh t  change 
during the  deve lopment  of tolerance.  Expe r imen t s  wi th  
cholinergic blocking agents  did not  ye t  yield clearcut  
addi t ional  informat ion.  

Supported by SNSF, grant 3.691.71. 

Effects of A u t o n o m i c  D r u g s  on Cycl ic  A M P  Level  
in  Rabbi t  Parot id  S l ices  
P. Monnard and M. Sehorderet 
Institut de Pharmacologie, Ecole de Mddecine, 
1211 Gen~ve d 

Cyclic AMP levels in rabb i t  parot id  slices were measured 
by  using a prelabel ing technique  (cyclic AMP turnover)  
and a sa tura t ion  assay me thod  (endogenous cyclic AMP). 
Control  values were 53 • 2.1 c p m / m g  prote in  and 
11.7 • 0.9 p icomoles /mg prote in  respect ively,  in presence 
of 5 x 10-aM theophyl l ine.  The effects of au tonomic  drugs 
on cyclic AMP concent ra t ion  were inves t iga ted  under  
condit ions of a-amylase  secretion. Noradrenal ine,  adrena- 
line and isoproterenol  (10-52VI) caused a 7-fold increase of 
rad ioac t ive  cyclic AMP and a 10- to 15-fold increase in the 
absolute  amoun t  of cyclic AMP, suggesting tha t  in our 
sys tem bo th  methods  are not  exac t ly  comparable .  These 
increases were Mocked by  the  fl-antagonist  propranolol  
at  2 x10-~M,  the ~-antagonist  phen to lamine  being in- 
efficient.  In  contrast ,  carbachol,  betanechol ,  pi locarpine 
and physos t igmine  up to 10-~M did not  cause the  cyclic 
A M P  concent ra t ion  to rise. These results indicate  tha t  the  
secretory process med ia ted  by  cholinergic agents in rabbi t  
paro t id  gland in v i t ro  is independen t  of cyclic AMP, 

Supported by SNSF, grant 3.286.69, and by the Fondation Samdoz 
pour l'avancement des sciences m6dicales et biologiques. 

In duc t ion  of Chol ine  Ac e ty l t ra ns f e ra s e  in the  
P r e g a n g l i o n i c  S y m p a t h e t i c  N e u r o n  
F. Oesch and H. Thoenen 
Biozentrum o/ the University, Klingelbergstrasse 70, 
4056 Basel 

T r e a t m e n t  of rats  wi th  reserpine (7.5 mg/kg),  which 
leads to a ref lex increase in the  ac t iv i ty  of the  per ipheral  
sympa the t i c  nervous  system, produced a marked  increase 
in the  in v i t ro  ac t i v i t y  of choline acetyl t ransferase  in the  
superior  cervical  ganglion, where the  to ta l  ac t iv i ty  of this 
enzyme is located in the  pregangl ionic  cholinergic nerve  
terminals .  24 h af ter  reserpine t r e a t m e n t  the enzyme 
ac t i v i t y  amoun ted  to 152 • 8% of controls and af ter  
48 h to 160 =k 21%. This increase appears  to be specific 
since to ta l  pro te in  concentra t ions  did not  change sig- 
n i f icant ly  (0.4 > p > 0.3). If  enzyme prepara t ions  of 
controls and reserpine t rea ted  animals  were combined,  the  
ac t iv i ty  was addi t ive.  Moreover,  the  increase of choline 
acetyl t ransferase  ac t iv i ty  could be blocked by  cyclo- 
heximide  (0.9 mg/kg  every  6 h), indicat ing tha t  this 
increase was due to an enhanced synthesis  of enzyme 
protein.  Thus, the  induct ion  of enzymes as an adap ta t ion  
to increased t r ansmi t t e r  u t i l iza t ion is not  confined to the  
t e rmina l  adrenergic  neuron bu t  a similar  induct ion  takes  
place in the  preganglionic cholinergic neuron.  

Supported by SNSF, grant 3.653.71. 

T y r o s i n e  H y d r o x y l a s e  Induct ion:  T i m e  
R e q u i r e m e n t  for C o m p l e t i o n  of T r a n s c r i p t i o n  
U. Otten, U. Paravicini, F. Oesch and H. Thoenen 
Biozentrum of the University, Klingelbergstrasse 70, 
4056 Basel 

In  previous exper iments  i t  has been shown tha t  a 
prolonged increase in the  ac t iv i ty  of the  sympa the t i c  
nervous system leads to a marked  increase in the  synthesis  
of tyrosine hydroxylase  (TH) in the  t e rmina l  adrenergic  
neuron. This t ranssynapt ic  induct ion  is a slow process and 
no consistent  increase in T H  ac t iv i ty  can be observed 
earlier than  18 h after  the  beginning of condit ions leading 
to an increased preganglionic act ivi ty .  However ,  in recent  
exper iments  it  has been shown tha t  an intense stress of 
2 h is sufficient  to lead 48 h la ter  to a consistent  and 
s ta t is t ica l ly  significant  increase of T H  ac t iv i ty  of about  
30% in the  cell bodies of the  adrenergic neurons and of 
about  40-50% in the adrenal  chromaff in  cells. T r e a t m e n t  
of rats  wi th  a t ranscr ip t ion  inhibitor ,  ac t inomycin  D 
(0.8 mg/kg) immed ia t e ly  before or af ter  the  stress 
comple te ly  prevented  this increase in T H  act ivi ty .  If 
ac t inomycin  D was injected 6 or 12 h af ter  the  stress, the  
increase in T H  was reduced bu t  not  abolished whereas 
t r e a t m e n t  wi th  ac t inomycin  D 24 h after  the  stress had no 
effect. However ,  increased synthesis  of enzyme prote in  
cont inued for at  least another  24 h. I t  is concluded t h a t  i t  
takes  more than  12 bu t  less t han  24 h unt i l  the  phase of 
t ranscr ip t ion  is comple ted  and tha t  the  T H  messenger- 
R N A  must  have  a slow turnover .  

Supported by SNSF, grant 3.653.7l. 

S o m e  A s p e c t s  of the  Act ion  of D i a z e p a m  (D) 
and B e n z o c t a m i n e  (B) on the Cat Sp ina l  Cord 
P. Pole and W. HaeleIy 
Department o/Experimental Medicine, 
F. HoMmann-La Roche 6, Co., Ltd., 4002 Basle 

13oth D and 13 in the  dose-range s tudied (0.05-1 mg/kg  
i.v.) depressed n o n e -  and po lysynapt ic  reflex discharges 
in ven t ra l  roots (VR) of decerebrated and high spinal cats, 
the  aequieffect ive doses being about  3 t imes  higher  ill the  
spinal preparat ion.  In  reducing the  spontaneous gamma-  
motoneuron  ac t iv i ty  D was approx ima te ly  twice as 
po ten t  as B in decerebrate  cats;  in spinal  cats bo th  drugs 
were only s l ight ly less potent .  D increased and prolonged 
the  dorsal root  (DR) potent ia l  produced by  per ipheral  
afferent  s t imula t ion  in spinal and decerebrate  cats in 
equal  doses, t3 was inact ive.  DIR potent ia ls  produced by  
brain s tem s t imula t ion  (dorsolateral par  t of caudal  
medulla)  in decerebrate  c a t s  were also augmented  by  
D. The results demons t ra te  some similari t ies bu t  ,also 
marked  qua l i t a t ive  differences be tween the  actions of D 
and 13 on the  spinal level. Fur thermore ,  t hey  show t h a t  
the  spinal cord is an impor t an t  site of act ion of D;  the  
act ive  dose-range for depression of spinal act ivi t ies  is 
ident ical  wi th  t h a t  previous ly  found for depression of 
in t ra l imbic  evoked potentials .  

S y n t h e s i s  and D e g r a d a t i o n  of Uric  Ac id  in  Rat  
Rena l  Cort ical  T i s s u e  
t~ran~oise Roch-Ramel, 2Vfay Tellier and G. Peters 
Institut de pharmacologic de I' Universitd, 
21, rue du Bugnon, 7017 Lausanne 

Slices of ra t  renal  cor tex  incubated  for 5 minutes  at  
25 ~ in oxygena ted  phospha te  buffer (pH = 7.4) wi thou t  
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adding substrate  produced 21.8 J:  2.3 (n = 5) mcg (mean 
:t: SE) ura te  per  100 mg of fresh tissue. Ura te  product ion  
by  slices was no t  inhibi ted  by  allopurinol.  When  urate  
synthesis  was s tudied in renal  cort ical  homogenates  i t  was 
complete ly  inhibi ted by  al lopurinol  (5.10-~M). B o w m a n  
and Weiner  (personal communicat ion)  recent ly  observed 
ura te  degradat ion  in the  isolated perfused ra t  kidney.  
Rena l  cort ical  homogenates  also dest royed urate  when 
neosynthesis  was suppressed by  adding al lopurinol:  
55 :t= 2.4% of 2 or 5 mcg/100 mg of fresh tissue were 
destroyed wi th in  1 h (n = 6). In  5 pen tobarb i t a l  anesthe- 
t ized rats  the  balance of ura te  across one k idney  (sum of 
ur inary  excret ion and amoun t  leaving by renal ve in  
minus  amoun t  enter ing by  renal  artery) var ied  f rom 
- - 9  ~g/min (net degradation) to + 11 Fg/min (net neo- 
synthesis). Ura te  concentra t ions  were measured by  the  
Praetor ius  UV spec t rophotometr ic  method.  

Supported by SNSF, grant 3.440.70. 

Renal  Excre t ion  of N t - M e t h y l n i c o t i n a m i d e  
in the  Rat  
Charles R. Ross and Franfoise Roch-Ramel 
Institut de pharmavologie de l' Universitd, 
21, rue du Bugnon, 1011 Lausanne 

The renal t ranspor t  of an organic base, N l -me thy l  - 
n icot inamide  (NMN) was inves t iga ted  in the  ra t  ut i l izing 
both  clearance and micropunctnre  techniques.  In  clearance 
exper iments  the  m a x i m u m  secretion of NMN (U/Pz~mz~: 
U/PInulIn ranged f rom 2 to 3) occurred at  p lasma concen- 
t ra t ions  of approx imate ly  0.50 raM~1. Higher  concen- 
t ra t ions  resulted in some depression of secretion. The  
addi t ion of a second organic base, mepiperphenidol  
(Darst ine | 5 mg/kg  resulted in an inhibi t ion of NMN 
secretion. Ul t ra f i l t ra t ion  of p lasma showed t h a t  NMN is 
bound to p lasma proteins,  depending  on plasma concen- 
t ra t ion.  At  0.50 mM/1 approx ima te ly  50% of NMN was 
prote in  bound. Free-f low micropuncture  studies showed 
net  p rox imal  secretion of NMN (TF/P~MN: TF/Pin~ain 
ranged f rom 2 to 4) uncorrected for prote in  binding.  The  
final urine clearance rat io  was lower indicat ing reabsorp- 
t ion of NMN in distal  por t ions  of the  nephron. Studies are 
in progress to fur ther  localize these sites of secretion and 
possible reabsorpt ion  of NMN. 

Supported by SNSF, grant 3.44168. 

F r e e - F l o w  M i c r o p u n c t u r e  S tudy  of Re na l  Uric  
Ac id  Excre t ion  in  the  Rat  
Dominique de Rougemont, Franfoise Roch-Ramel 
Institut de pharmacologic de l' Universitd, 
21, rue du Bugnon, 1011 Lausanne 

In  male Sprague-Dawley  rats  anesthet ized wi th  pento-  
barb i ta l  and infused (0.05 ml/min)  wi th  a buffered (pH = 
7.4) solution conta ining 5 percent  manni to l ,  4 percent  
inulin and 0.1 percent  uric acid urine samples as well as 
free-flow samples of p rox imal  or distal  tubu la r  fluid were 
obtained.  Ura t e  concentra t ions  were measured by  an 
u l t r amic roadap ta t ion  of a f luor imetr ic  me thod  1. P lasma 
uric acid concent ra t ion  was 1.1 ~ 0.1 mg ~o in 20 infused 
animals  (0.5 mg % in the  absence of ura te  infusion). I n  
15 samples p rox imal  fluid, T F / P u r a t e  was 1.7 ~: 0.2 
(mean -4- SE), T F / P u r a t e  : T F / P  inulin was 1.3 • 0.1 and 
signif icant ly (p = 0.01) different  f rom unity.  I n  5 samples 
of dis tal  ~luid, T F / P u r a t e  was 1.2 :k 0.4, T F / P u r a t e :  
T P / P  inulin was 0.39 :t= 0.02. As in results published by  

Greger and al. 2, ne t  secretion was thus  observed in 
p rox imal  tubules,  and extens ive  reabsorpt ion be tween  
prox imal  and distal  tubules.  Under  similar  condit ions and 
w i t h  the  same analyt ica l  methods,  in Cebus monkeys  net  
reabsorpt ion has been demons t ra ted  to occur in proximal  
tubules  3. 

1 p. Bloch and G. Lata, Analyt. Biochem. 38, 1-19 (1970). 
2 R. Greger, F. Lang and P. Deetjen, Pfltigers Arch. 32d, 279-287 

(1971). 
a F. Roch-Ramel and I. M. Weiner, Am. J. Physiol. (in press). 
Supported by SNSF, grant 3.44.68. 

Carc inos ta t i c  A c t i v i t y  of GP 48989 a g a i n s t  
D M B A - I n d u c e d  M a m m a r y  C a r c i n o m a s  in F e m a l e  
S p r a g u e - D a w l e y  Rats  
K. H. Schmidt-Ruppin, A. Meisels, E. Schott, A. Storni 
and K. Schieweck 
Research Laboratories o/the Pharmaceuticals Division 
o / C I B A - G E I G Y  Ltd., 4002 Basel 

M a m m a r y  tumours  were induced by a single oral 
adminis t ra t ion  of 15 mg D M B A  to 50 days old female 
Sprague-Dawley  rats.  Animals  wi th  1-2 tumours  of 
8-12 m m  d iamete r  (85~o carcinomas) were used for 
chemotherapeu t ic  exper iments .  Oral  doses of 6.25 to 
400 mg/kg  of G P  48989, a th iazol id inonyl idene-hydra-  
zono-thiazol idinone der ivat ive ,  were adminis tered by  
s tomach tube  for 5 days per week. Complete  regression 
was seen in 80 and 62% of the  tumours  after  30 • 25 and 
15 • 100 mg/kg,  respect ively.  In  6 different  exper iments  
wi th  53 tumour-bear ing  rats  al together,  56% of the  
turnouts  regressed completely,  31% par t ia l ly  and 13% 
were found to be res is tant  to t r e a t m e n t  wi th  15 • 100 
mg/kg.  W i t h  except ion of t rans ient  sl ight weight  loss, 
concurrent  wi th  reduced food consumption,  the  compound  
was well  tolerated.  E x c e p t  for decreased uter ine size and 
increased lymphopoies is  in the  spleen, no changes were 
found. In  v iew of the  findings observed addi t ional  studies 
appear  justified, including eva lua t ion  in man. 

E n h a n c e m e n t  of Str iata l  A c e t y l c h o l i n e  T u r n o v e r  
by  Neu ro l ep t i c  D r u g s  
H. Stadler, K. G. Lloyd and G. Bartholini 
Med. Res. Dept., Hoffmann-La Roche ~ Co., d002 Basel 

Based on the  observat ion t h a t  ant icholinergic drugs 
amel iora te  bo th  Parkinson 's  disease and neuroleptic-  
induced parkinsonism, it  has been proposed that ,  in 
addi t ion  to impai red  dopaminergic  transmission,  a 
cholinergic mechan ism is involved  in the  genesis of extra-  
pyramida l  symptoms.  However ,  no direct  evidence of this 
cholinergic invo lvemen t  has ye t  been provided.  In  the  
present  exper iments  acetylcholine (ACh) released f rom 
the  caudate  nucleus of curarized or chronical ly prepared,  
unres t ra ined cats, was collected by  means  of a push-pul l  
cannula  and measured radioenzymat ica l ly .  Chlor- 
promazine  (10 mg/kg  i .v.) or haloperidol  (2 mg/kg  i.v.) 
marked ly  increased the  release of ACh wi thou t  affect ing 
its t issue concentrat ion.  This  indicates  an enhanced ACh 
turnover .  Promethazine ,  a non-neurolept ic  phenothiazine,  
was ineffective.  At  these doses, the  neuroleptics  had  no 
effect on ACh-esterase act ivi ty .  I t  seems therefore  tha t  
the  increase of ACh tu rnover  is due to dopamine  receptor  
blockade by  the  neurolepties.  This  view is supported by  
the  f inding t h a t  apomorphine,  a dopamine  receptor  
s t imula t ing  compound,  complete ly  reversed the  effect of 
neuroleptics  on ACh. The  present  f indings suggest t ha t  a 
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cholinergic mechan ism in the  s t r i a tum is under  the  
influence of a tonic dopaminergic  inh ib i tory  input.  They  
provide the  first  direct  evidence tha t  this cholinergic 
mechanism - possibly involved  in the  genesis of parkin-  
s o n i s m -  is ac t iva ted  by  neurolept ic  drugs. 

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 N e r v e  
G r o w t h  Factor  
14. Stdckel, I .  A.  Hendry and H. Thoenen 
Biozentrum of the University, Klingelbergstrasse 70, 
4056 Basel 

The prote in  Nerve  Growth  Fac to r  (NGF) has a po ten t  
growth p romot ing  effect on the  per ipheral  sympa the t i c  
nervous sys tem and produces a selective induct ion  of 
tyrosine hydroxylase  and dopamine  fl-hydroxylase, key- 
enzymes in the  synthesis  of the  adrenergic  t r ansmi t t e r  
norepinephrine.  Recen t  studies have  indica ted  tha t  N G F  
m a y  exer t  its t rophic  act ion on the  adrenergic neuron 
f rom the  per iphery  ra ther  than  by  a direct  effect on the  
cell body. We  have  now demons t ra ted  a re t rograde  axonal  
t ranspor t  of Nerve  Growth  Fac tor  f rom the  adrenergic  
nerve  te rminals  in the  eye t o  the  superior cervical  ganglion 
af ter  the  in jec t ion  of 12~I-NGF into the  anter ior  chamber  
of the  eye. The  ra te  of this t r anspor t  was calculated to be 
approx ima te ly  2.5 mm/h .  This  t ranspor t  could be blocked 
by  pr ior  in jec t ion  of colchicine into the  eye and by  
t ransect ion of the  postganglionic  nerve  fibres. 

Supported by SNSF, grant 3.653.7L 

P h a r m a c o k i n e t i c s  and M e t a b o l i s m  of 
Hydra l laz ine :  Speci f ic  Aff inity  for B l o o d  V e s s e l s  
J. Wagner 
C I B A  -GEIG Y A G, t~harma-Forschungslaboratorien, 
Basel 

The pharmacokine t ics  of hydra l laz ine  were inves t iga ted  
in the  animal  (mouse, ra t  and dog) and in man  af ter  the  
adminis t ra t ion  of ~4C-labelled substance. Dis t r ibut ion  
studies in the  mouse and the  rat,  including whole body 
au torad iography  and rad iometr ic  de terminat ions  in 30 
different  organs and tissues, revealed tha t  the  drug 
displays a specific aff ini ty  for the  blood vessels. The  con- 
centra t ions  were s l ight ly  higher  in the  arteries than  in the  
veins. Rad ioac t iv i t y  was measurable  in ti le blood vessels 
for at  least four  t imes  as long as in the  o ther  organs. On 
the  basis of these findings, exper iments  were performed t o  
ascertain whether  there was a correlat ion be tween the  
pharmacologica l  effects of hydra l laz ine  and the  concen- 
tras reached ill the  ar ter ial  wall. The apparen t  half- 
life of the  drug is longer in human  than  in an imal  blood. 
Hydra l laz ine  is rapidly  e l iminated  f rom the  body:  in the  
ra t  and the dog and in man, 85-90% of the  rad ioac t ive  
dose adminis tered was excreted wi th in  24 h of adminis t ra-  
tion, main ly  in t h e  urine. In  human  urine, 7% of the  
radioacti .vity was accounted for by  unchanged hydral la-  
zinc, the  rest  being a t t r ibu tab le  to metaboli tes ,  four  of 
t h e m  were identified. 

N a t r i u r e t i c  Ac t ion  of s o m e  N e w  Vaso toc in  
A n a l o g u e s  
K. M.  Strub , J.  H. Cort *, A . Daum, D. Gillessen, A . Trzeciak, 
R. O. Studer and J.  Rudinger ** 
Forsch.-Abt. F. Ho/ /mann-La Roche, Basel, 
* Tschechoslow. Akad. Wissensch., Prag, 
**Inst.  Mol. Biol., E T H  Ziirich 

The synthet ic  neurohypophys ia l  hormone  analogue, 
[Leu4j-arginine-vasotocin : Cys-Tyr- l le -Leu-Asn-Cys-Pro-  

I I 
Arg-Gly~NH 2 (7) i s s t r o n g l y  na t r iure t ic  (Cort et al., Ex-  
perientia,  29, 173 (1973). I ts  Lys s analogue (2) and Leu 8 
analogue (3) and the  desamino der iva t ives  of 7, 2 and 3 
have  now been found to have  a s imilar  na t r iure t ic  ac t iv i ty  
in the  chloralosed cat  p repara t ion  (Cort et al., Am: J. Phy-  
siol. 275, 921 (1968):30 ~xg/kg i .v .  app rox ima te ly  doubled 
to ta l  sodium excret ion.  The  Phe  2, Phe a and Phe  4 der ivat i -  
ves  are appreciably  less active.  The N~-glycyl  der iva t ive  
of 7, construceed as a 'hormonogen ' ,  had  somewhat  lower 
bu t  considerably more p ro t rac ted  na t r iure t ic  act ivi ty .  

The most  po ten t  analogues of this series in the  cat  assay, 
namely  1, and its desamino and the  Na-glycyl  deriva-  
t ive,  have  also been tes ted in dogs and rats.  In  conscious 
dogs all  three  analogues at  a dose of 30 ag/kg i .v .  in- 
creased the  sodium excret ion 3 to 5 t imes  dur ing a period 
of 3 to 4 h. I n  conscious sMine-loaded rats the  mean  
sodium excret ion dur ing a 5-hour collection period was 
doubled in a dose range of 30 to 100 txg/kg s.c. 

P e r i p h e r a l  N e u r o p a t h y  in H e x a c h l o r o p h e n e  
( H C P ) - T r e a t e d  Rats  
G. Zbinden and Susan Alder 
Insti tut  /i~r Pathologische A natoraie, Kanlonsspital, 
Schmelzbergstrasse 12, 8006 ZCirich 

Female  rats  received 5, 10, and 15 mg/kg  H C P  p.o. 
twice  daily, 5 days per week for 5 weeks. Dis turbance  of 
neuromuscular  funct ions as measured  wi th  the  ro ta t ing  
rod tes t  was found wi th  10 and 15 mg/kg  beginning be- 
tween the  f i f th  and f i f teenth dose. A slight to modera te  re- 
duct ion of t empera tu re  sensi t ivi ty  (hot p la te  test) develop- 
ed after  5 adminis t ra t ions  of 10 and 15 mg/kg.  Rec ta l  tem-  
perature,  food and water  in take  and tas te  (2 bot t le  test) 
were unchanged.  Spongiform encepha lopa thy  (Kimbrough  
and Gaines, Arch. Env.  Hea l th  2,3, 114, 1971) was not  
found in rats  t rea ted  wi th  5 mg/kg.  W i t h  10 and 15 mg/kg  
it  was first  observed after  9 doses; i t  was modera te  after  
15 and severe after  21 and more doses. The n. ischiadicus 
of rats  t rea ted  wi th  15 or more doses of 15 mg/kg  showed 
focal degenerat ion of single nerve  fibers wi th  marked  
ballooning, occasionally also f ragmenta t ion  of myel in  
sheaths. Fa t - l aden  macrophages,  located near  f ragmented  

�9 nerve  fibers, were scarce. Axis  cylinders were mos t ly  un- 
changed even in nerve  fibers wi th  marked  swelling of 
mye l in  sheats. Disrupt ion of axis cylinders was seen in 
nerve  fibers showing severe degenerat ion and globular  
c lumping of myelin.  
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A Study  of the  S tructure  of the  T - L a y e r  of 
Bac i l lu s  Brev i s  
U. Aebi, J.  Duboche$, C. Henry and R. Smith 
Biozentrum, Klingelbergstrasse 70, 4055 Basel 
Friedrich-lVIiescher- Institut, Ti~bingen 

Low pH dissociated subunits of the external protein 
layer (T-layer) of bacillus brevis were reassembled in vitro 
with and without t reatment  with pronase to give cylin- 
drical and sheet structures respectively. Subsequent SDS 
gell electrophoresis showed that  the treated and un- 
treated subunits had molecular weights of 125 KD and 
140 KD (_u 7 KD). Electron micrographs were obtained 
of the two reassembled forms from which the pitch of the 
cylindrical form was measured to be 39 ~ ~ .5 ~ and the 
lattice constants of the two forms found to be the same 
(4- 2%) and equal to 130 A -r A. Optical and computer 
filtering techniques were then applied and reconstructions 
to 30 A were obtained, however, these failed to show 
structural differences significant at this resolution. 

z -Part i c l e s :  a Precursor  to Pha ~ e  T4 Head 
R. Bijlenga 
Biozentrum, Klingelbergstrasse 70, 4055 Basel 

z-particIes produced by mutants in gene 21 or 24 of 
bacteriophage T4 are morphologically similar, but 
functionally different. In 21- infected cells, z-particles 
are abortive. With  mutants in gene 24, they can be 
transformed into phage heads. In this case, the major 
head protein P23, which is uncut in z-particles, is cleaved 
after temperature shift to the permissive temperature. 
Pulse labelled z-particles, produced at non permissive 
temperature in heavy medium, are transformed into 
heavy capsids after temperature shift down and transfer 
into Iight medium. This proves the conservative nature 
of this transformation. Therefore it is concluded that  24- 
z-particles are - or can at least act as - precursor particles 
to normal phage heads. 

Different ia l  A n a l y s i s  of Inac t iva t ion  of Yeas t  
Cel ls  by  X - R a y s ,  4He and ~ O  Ions  
H. Blattmann 
Strahlenbiologisches Institut der Universitiit Z~rich, 
A ugust-Forel-Strasse 7, 8008 Zi~rich 

The survival of '  haploid yeast (S. pombe) was in- 
vestigated with x-rays, e-particles and heavy ions. The 
cellswere cultivated in liquid medium, harvested, washed 
and irradiated (at G2 stage) in monocellular layers in 
isotonic NaC1 on membrane filters. Criterion for survival 
was the division-probability (DP) of the first three post- 
irradiation mitotic divisions and microcolony forming 
ability. In experiments with charged particles (1 MeV/ 
AMU) where the track segment method was employed, 
LET~ varied from 132 to 1090 keV/~x. Independent of 
radiation quality and milieu during irradiation, the first 
postirradiation mitotic division was less affected than the 
second one, DP did raise again after the second one, but 
replication instability was observed for at least 8 genera- 

tions. Survival-curves were exponential for DP of the 
first two divisions, but not so for microcolony forming 
ability, where some of the curves had shoulders, implying 
that  a differential analysis of inactivation is necessary. 
OER was reduced from 2.2 for x-rays to approx. 1.0 for 
heavy ions, depending on the criterion. 

Supporte d by SNSF, grant 2.511.71. 

Stereo log i ca l  Model  for the Guinea  P ig  Pancreas  
R. P. Bolender 
Anatomisches Institut der Universitdt Bern, 
Bi~hlstrasse 25, 3012 Bern 

In order to study morphologically membrane move- 
ments associated with the secretion of zymogen in the 
pancreas, a stereological model has been developed which 
provides detailed quanti tat ive information on the 
structure of this organ. The model first considers volume 
densities of tissue components, and then volume and 
surface densities of exocrine cell organelles and mem- 
branes. The volume of exocrine cells, accounting for 82% 
of the pancreas, consisted of 54% cytoplasmic matrix, 
22% RER,  8.3% nuclei, 8.1% mitochondria, 6.4% 
zymogen granules, and 0.7% condensing vacuoles. And 
for the surface area of membranes: 60% RER,  21% 
mitochondria, 9.9% Golgi, 4.8% plasma membranes, 
2.6% zymogen granules, and 0.4% condensing vacuoles. 
In analyzing the data, particular emphasis was placed on 
finding the minimum sample size by testing for regional 
homogenities, and by determining the number of tissue 
samples required per individual animal and animal 
population. 

Supported by SNSF, grant 3.554.71, Leopold Sellepp Foundation 
and American-Swiss Foundation. 

Use  of U r a n y l  F o r m a t e  S t a i n i n g  for the  Elec tron  
Microscop ic  V i s u a l i z a t i o n  of D N A - P r o t e i n  
C o m p l e x e s  
Christine Brack 
Biozentrum, Klingelbergstrasse 70, 4055 Basel 

Uranyl formate has been frequently used for the 
negative staining of viruses and proteins. The present 
communication shows the application of uranyl formate 
for the positive staining of nucleic acids in bright field 
and dark field electron microscopy~ particularly in view 
of the visualization of protein-nucleic acid interactions. 

Purified DNA was adsorbed on positively charged thin 
carbon films and stained with an aqueous solution (0.5%) 
of uranyl formate. Double stranded stained DNA 
molecules ~ very regularly with a thickness of 
12 to 15 A. I t  is possible to visualize at the same time 
positively stained DNA and negatively stained protein 
molecules fixed on it. 

Micrographs will show examples of: a) DNA in bright 
field and dark field, b) Z-repressor fixed on the operator 
region of the DNA, c) the complex of host modification 
enzyme and ~-DNA. 
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Character i za t ion  of A v i a n  M y e l o b l a s t 0 s i s  Virus  
Prote ins  Label led  in  v ivo  and in v i tro  
R. Braschler and Heidi Diggelmann 
Dept. o/ Virology, Swiss Insti tute/or Experimenlal 
Cancer Research, 
21, rue du Bugnon, 1011 Lausanne 

Avian Myeloblastosis Virus (AMV) grown on chick 
embryo fibroblasts in tissue culture was labelled with 
35S-methionine. Unlabelled AMV was purified from sera 
of leukemic chickens and labelled chemically with 125I by 
the chloramine T method. This reaction results in the 
labelling of tyrosine residues and is carried out after 
oxidative unfolding of the proteins. Labelled viral 
polypeptides were separated by polyacrylamide gel 
electrophoresis, Muted, and digested with trypsin. Two- 
dimensional fingerprints of the major viral polypeptides 
(MW 24,000, 19,000, 12,000 and 11,000) have been 
obtained, each giving a characteristic pattern. The two 
different labelling techniques give different characteristic 
peptide maps. This preliminary work serves two main 
purposes: 1. The fingerprints will enable us to identify 
polypeptides made in an in vitro protein synthesizing 
system. 2. The in vitro labelling technique will allow us to 
characterize minor components of the virus that  can not 
be sufficiently labelled in vivo. 

Supported by SNSF, grant 3.412.70. 

R e s o l u t i o n  of Three  D i s t inc t  P o p u l a t i o n s  of Nerve  
E n d i n g s  f r o m  Rat  Bra i n  
U. Bretz and M. Baggiolini 
Research Institute Wander (a Sandoz research unit), 
3001 Berne 

Conditions have been established for the fractionation 
of subcellular components of rat  brain homogenates by 
zonal isopycnic equilibration in continuous sucrose 
density gradients using a B-XIV rotor. Starting from 
postnuclear supernates of forebrain homogenates, it has 
been possible to resolve three distinct populations of nerve 
endings from each other, as well as from free mitochondria 
and myelin fragments. The three types of nerve endings 
differ in their apparent specific gravity, their biochemical 
properties and their ability selectively to accumulate 
exogenous transmitter  substances in vitro. There are 
indications to suggest that  the three types of nerve 
endings also differ morphologically. These three particle 
populations are likely to represent, in order of increasing 
modal equilibrium density, a) cholinergic nerve endings 
(characterized by their high contents in acetylcholine), 
b) the endings of inhibitory GA]3A neurons (high gluta- 
mate decarboxylase act ivi ty and accumulation of exo- 
genous GABA), c) catecholaminergic nerve endings (high 
monoamine oxidase act ivi ty and accumulation of both 
dopamine and noradrenaline). 

P r e s u m p t i v e  Late P o l y o m a  M e s s e n g e r  R N A  
E. Buetti 
Ddpartement de Biologic Moldculc~ire, 
Universitd de Gen~ve, 30, quai de l'Ecole de Mddecine, 
7211 Gen~ve d 

In primary Cultures of mouse kidney cells infected with 
polyoma virus, several size classes of polyoma-specific 
RNA can be found late after infection (Acheson et al., 
PNAS 68, 2231, 1971). We at tempted to localize them in 
the cell by fractionating infected cultures labeled with 

3H-uridine; RNA was then extracted and analyzed by 
sedimentation velocity in sucrose gradients. Polyoma- 
specific RNA was located in the gradients by hybridiza- 
tion of each fraction to an excess of purified polyoma 
DNA. 

The results show that  polyoma-specific RNA molecules 
the size of the viral genome and larger (with sedimentation 
coefficients >~ 26 S) are only present in the nucleus, and 
do not appear in the cytoplasm. The cytoplasm contains 
viral RNA with lower sedimentation coefficients: a major 
peak at about 16 S and a shoulder at about 19 S. The 
same viral RNA species were found in isolated poly- 
ribosomes. These species are displaced from the poly- 
ribosome region of a gradient when polyribosomes are 
dissociated with EDTA, suggesting that  they may re- 
present functional polyoma messenger RNA during the 
late phase of infection. 

Supported by SNSF, grants 3.593.71 and 3.759.72. 

T h y m u s - S p e c i f i c  Surface  A n t i g e n i c  D e t e r m i n a n t s  
of the  M o u s e ,  C r o s s - R e a c t i n g  w i t h  A n t i -  
Po lyc lona l  ~- and ~-Ig  Sera 
J. Burckhardt, E. Guggisberg and R. yon Fellenberg 
Imt i tu t  /i~r Pharmakologie und Biochemie, A bt. Biochemie, 
Winterthurerstrasse 260, 8057 Zi~rich 

Direct evidence is presented that  thymocytes contain 
cell specific ~z and e antigenic determinants. 23-30% 
thymocytes from Swiss mice were killed by 4 different 
anti-polyclonal ~z sera induced in rabbits and guinea pigs 
and 9% by antipolyclonal e serum in a cytotoxic assay. 
Anti-monoclonal ~z serum (MOPC 104) did not react with 
thymocytes but killed 25% spleen cells. Absorption of 
anti-~ and ~ with thymus abolished the reaction with 
thymocytes but not with spleen cells; absorption with 
spleen abolished the reaction with spleen cells but  not 
with thymocytes. Absorption with brain did not diminish 
the reactivity with both, spleen and thymus ceils. The 
reactivity of anti-lz with thymus- and spleen-cells was 
abolished by absorption with polyclonal IgM. Thus 
thymus and spleen contained different, cell-specific Ez 
antigenic determinants. 4 days after antigenic stimulation. 
with sheep erythrocytes, thymocytes containing ~z and 
determinants had proliferated selectively: 67% cells were 
killed by anti-v and 25% by anti-c~. Absorption experi- 
ments with membranes of immunized and normal 
thymocytes showed that  after antigenic stimulation new 
thymus-specific ~z and ~ determinants appeared on 
thymocyte membranes. 

Cell  Wal l  S tructure  of the  F i s s i o n  Yeast  
Schizosaccharornyces pornbe 
D. Bush, M. Horisberger and P. Wi~rsch 
Socidtd d'Assistanee Technique pour Produits Nestld S.A.,  
7814 La Tour-de-Peilz 

The taxonomic position of a fungus is reflected to a 
certain extent in its cell wall structure. Thus fission 
yeasts, which are intermediate forms between true yeasts 
and mycelial yeasts may have an intermediate type of cell 
wall structure. Some indications of this have already been 
found, but  a complete structural analysis of the walls of 
these yeasts is lacking. 

The cell wails of a fission yeast, Schizosaccharomyces 
pombe, have been analyzed by enzymic and chemical 
techniques. Three main cell wall components have been 
demonstrated and structural studies have shown them 
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to be an ~(1 -~ 3)glucan (45%), a/5(1 -+ 3)glucan (40%) 
and a galactomannan (10%) containing (1 -+ 2), (1 -+ 3) 
and (1 -+ 6) linkages, most of the galactose being in non- 
reducing terminal positions. Although the use of a specific 
fluorescent marker indicated that  chitin was present in the 
cross walls of the yeast, this was not confirmed by 
glucosamine determination after cell wall hydrolysis. 

The wall of S. pombe does therefore appear to be 
intermediate between the true yeast cell wall which 
contains approximately equal amounts of /5-glucan and 
~-mannan and the mycelial yeast or fungal wall which 
contain b/)th glucans and chitin. 

The  Prote ins  of P o l y o m a  Virus  
R. A. Consigli, .[. Zabielski and R. Well 
D@artement de Biologic Moldculaire, 
Universitd de Gen~ve, 30, quai de l'Ecole Mddecine, 
1211 Gen2ve 

Polyoma virus proteins were radioisotopically labeled 
by propagation of the virus in primary mouse kidney ceils 
maintained in depleted Eagle's medium supplemented 
with aH or 14C amino acid mixture. The virus was purified 
from the infected cell lysates by the classical procedures 
of enzyme treatment,  sedimentation, sucrose gradient 
sedimentation and isopynic centrifugation in CsC1. Highly 
purified preparations of polyoma virions, pseudovirions 
and capsids were obtained by sedimentation velocity 
centrifugation in shallow (1.27-1.32 gm/ml) CsC1 gradients. 
The proteins of the above viral preparations were 
dissociated to their respective polypeptides by heating in 
the presence of 2% SDS and 5% mercaptoethanol and 
subjected to gel electrophoresis in 10% SDS polyacryl- 
amide gels. I t  was found that  tile polyoma viri0n and 
pseudovirion preparations revealed six distinct poly- 
peptides (I-VI). However, the capsid preparation was 
found to lack polypeptides IV, V, VI. In all instances the 
major capsid polypeptide (I) consisted of 80 to 83% of 
the virion protein. Purified polyoma virions and capsids 
were also degraded to capsomeres by t reatment  with a 
reaction mixture consisting of Clelands reagent, EDTA 
and pH 9.0. Electron microscopy revealed that  the 
degraded virions consisted of 72 capsomere subunits. 
Polyoma capsomeres were isolated by centrifugation in 
glycerol gradients (10-30~o); and when analyzed on 
SDS-gels demonstrated the presence of polypeptides I ,  
II, I I I .  

These studies on tile components of the purified 
polyoma virion are being continued with the hope of 
better understanding tile complexities of in vivo virion 
assembly. 

Supported by SNSF, grant 3.759.72. 

Pr6parat ion  de s p S c i m e n s  b i o l o g i q u e s  pour  la 
m i c r o s c o p i e  81ectronique en fond noir  
J. Dubochet 
Biocentre, Klingelbergstrasse 70, d055 Bdle 

Pour 6tre observ6 de mani6re satisfaisante au micros- 
cope 61ectronique, les sp4cimens biologiques d61icats 
doivent 4tre prot6g6s contre les effets du s6chage et du 
faisceau d'61ectrons. 

A partir d'une id6e de E. Kellenberger, nous avons pu 
en grande partie 61iminer les artefacts de s6chage en rem- 
placant l 'eau par un liquide 5. basse tension superficielle 
(Ether par exemple). De telles pr6parations, ressemblent, 

y compris par leurs artefacts aux pr@arations obtenues 
par la m6thode du point critique et de la lyophilisation. 

Pour adapter au fond noir la m6thode de coloration 
n4gative nous avons fair appel 5̀  des mat6riaux plus 
16gets. Nous avons d'excellents r6sultats avec le silicate 
de sodium et le fluorure de b6ryllium. Ce dernier produit 
est moins diffusant que la mati6re organique et les images 
montrent la structure biologique fortement contrast6e 
enrob6e dans une couche de ma%riel peu diffusant. 

Loca l i za t ion  of Lip ids  in  the  Cel l  N u c l e u s  U s i n g  
U l t ra th in  Epon and Frozen  Sec t ions  
S. Fakan, R. Hancock and J. Fakan 
Institut suisse de recherches expdrimentales sur le cancer, 
21, rue du Bugnon, 7011 Lausanne 

Mouse and fat  liver labeled for 4 h in vivo with choline- 
methyl-SH, and cultured mouse cells (Px 815) labeled 
during growth for 15-18 h, were used. After glutaralde- 
hyde fixation the specimens were washed for up to 24 h 
in a phosphate or cacodylate buffer and either enveloped 
in gelatine for cryoultramicrotomy (W. Bernhard, A. Vi- 
ton, J. Cell. Biol. d9, 731, 1971), or post-fixed with 
osmium, dehydrated (G. H. Cope, M. A. Williams, J. 
Microsc. 90, 31, 1969) and embedded in Epon. Both Epon 
and frozen sections were processed for electron microscope 
autoradiography. Preliminary results show that  in Epon 
sections the nuclear radioactivity is localized on the 
periphery of tile nucleus, in tile nucleolar region and in 
the nucleoplasm. In the frozen sections the label is found 
particularly either over tile nucleolar region or over the 
nucleoplasm. Controls to determine the amount of lipid 
extracted by each method show about 20% loss during 
processing for Epon embedding, and practically negligible 
extraction during preparation and sectioning for cry- 
oultramicrotomy. 

Supported by SNSF, grants 3.819.72 and 3.358.70, and Centre de 
Reeherehes sur Ies Lymphomes inalins, Lausanne. 

Sequence  of P o l y o m a  Virus  Induced  C h r o m o s o m a l  
D N A  S y n t h e s i s  in  P r i m a r y  M o u s e  Kidney  Cell  
Cul tures  
P. Farrell and Roger Well 
D@artement de Biologic Moldculaire, 
Universitd de Gen~ve, 30, quai de l'Ecole de Mddecine, 
1211 Gen~ve 

Studies on the sequence of chromosomal DNA syn- 
thesis in several kinds of normal and neoplastic mam- 
malian cells led to the conclusion that  the DNA replicated 
at the beginning of S phase has a higher G + C:A + T 
ratio than DNA replicated later in S phase. 

Mouse chromosomal DNA contains a minor species of 
AT rich DNA (light satellite DNA; S = 1,689} which can 
be separated from the bulk DNA in CsCI equilibrium 
density gradients. I t  was found that  this satellite DNA 
replicates ill the latter 1/2 of S phase. 

In this report we present the results of a study on the 
sequence of polyoma virus induced chromosomal DNA 
synthesis during infection of primary mouse kidney cell 
cultures under standard conditions of infection and under 
conditions where tile onset of virus induced DNA syn- 
thesis was synchronized by the use of FUdR.  

The results lead to the conclusion that  the sequence of 
polyoma induced DNA synthesis is analogous to that  
described by other authors for the sequence of chromo- 
somal DNA synthesis ill uninfected mouse ceils. 

Supported by SNSF, grants 3.593.71 and 3.759.72. 
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P u r i f i c a t i o n  of  14 S m R N A  of I m m u n o g l o b u l i n  
L i g h t  C h a i n s  and i ts  T r a n s c r i p t i o n  into  
C o m p l e m e n t a r y  D N A  
C. F. Faust, H. Diggelmann, P. Vassalli and B. Mach 
D@artement de Pathologic, Universitd de Gen~ve, 
1211 Gen~ve, et Institut suisse de recherches expdrimentelles 
sur le cancer, 7010 Lausanne 

R N A  prepared f rom membrane -bound  polysomes of an  
L-chain  producing mouse mye loma  (MOPC-41) was 
f rac t ionated  by  poly(dT)-cellulose ch romatography  and a 
poly(A)-containing R N A  fract ion was obtained.  Successive 
sucrose gradients  and gel electrophoresis  allowed the 
purif icat ion,  f rom tha t  fraction, of a 14 S R N A  which 
behaves  as a single peak  wi th  an es t imated  M.W.  of 
380,000 (1,100 nucleotides).  Purif ied 14 S R N A  is trans-  
la ted in a cell-free sys tem into a single prote in  which is 
ident ical  to MOPC-41 L-chain  except  t ha t  it is about  
20 amino acids longer by SDS-gel  electrophoresis  and l~as 
2 addi t ional  t ryp tm peptides.  14 S R N A  is therefore the  
m R N A  of wha t  appears  to be a precursor  of secreted 
immunoglobul in  L chains. In  Xenopus laevis oocytes, the  
t rans la t ion  p roduc t  of the  same 14 S R N A  is of the  exac t  
size of L-chain,  suggest ing cleavage of the  precursor  in 
t h a t  system. 

W i t h  reverse t ranscr iptase  f rom AMV, purified 14 S 
m R N A  can be t ranscr ibed into DNA.  This  D N A  is ful ly 
comp lemen ta ry  to 14 S R N A  and hybridises to no other  
R N A  tested.  The  avai lahi t i ty  of h ighly  rad ioac t ive  D N A  
complemen ta ry  to pur i f ied m R N A  of L-chains makes  
now possible exper iments  on the  dosage of immunoglo-  
bulin genes and on ampl i f ica t ion  mechanisms.  

Supported by SNSF, grants 3.579.71 and 3.412.70. 

A b r o g a t i o n  of  S e n s i t i z a t i o n  to M a r r o w  Grafts  
in  D o g s  
G. L. Floersheim, If. J. Kolb, T. C. Graham, P. Weiden, 
E. D. Thomas and R. Storb 
Studiend~hanat Medizinische Fahultiit, 
Hebelstrasse 32, d056 Basel, and U.S.P.H.S. Hospital, 
University o/Washington School o/Medicine, 
Seattle (Washington) 

In  pa t ien ts  wi th  aplastic anemia  or acute  leukemia,  the  
success of allogenic bone mar row grafts af ter  condi t ioning 
wi th  cyc lophosphamide  or radia t ion  m a y  be jeopardized 
by  prior  transfusions wi th  whole blood. In  dogs, mar row 
grafts  m a y  be re jec ted  even af ter  t ransfusions be tween  
donors and recipients  which are l i t t e rma tes  compat ib le  
for the  major  dog leucocyte  ant igen locus. 

A t t emp t s  were made  to abrogate  sensi t izat ion wi th  an 
immunosuppress ive  protocol  der ived from exper iments  
designed to induce tolerance to skin al lografts  in mice. 
W i t h  unrelated,  mismatched  pairs of dogs (Beagles), the  
recipients  were immunized  wi th  two infusions of 100 ml  
whole blood f rom the  prospect ive  bone mar row donor. 
Pr ior  to the  to ta l  body i r radia t ion wi th  1,200 r and the  
mar row graft,  the  recipients  received for six days a 
regimen of a l te rna t ing  doses of procarbazine  and ALS.  
t n  the  exper imenta l  group, 7 out  of 8 dogs had mar row 
takes  as contras ted to 0/6 in the  un t rea ted  control  group 
(p < 0.01). 

U l t r a s t r u c t u r a l  C y t o c h e m i s t r y :  A N e w  Spec i f i c  
S ta in  for D N A  and P o l y s a c c h a r i d e s  
A. Gautier, R. Cogliati, M. Schreyer and J. Fahan 
Centre de Microscopie Electronique de l' Universitd, 
1071 Lausanne 

Among  the  numerous  Schiff- type reagents  tested up to 
now in the  electron microscope (Gautier  e ta l . ,  Expe r i en t i a  

27, 735, 1971, and J. Micr. 74, 48a, 1972), a newly 
synthet ized  inorganic OsmiumIV-Ammine was shown 
to possess s imul taneously  specificity, in tens i ty  and fine- 
ness, b o t h  in Feulgen- type  and in PA.S-type reactions.  
Af ter  acid hydrolysis  of th in  sections of a ldehyde-f ixed 
tissues, only D N A  is revealed by the  reagent  used for 
section s taining;  af ter  periodic acid t r e a t m e n t  of s imilar  
sections, only  polys~ccharides are stained. Analogous bu t  
less specific results are obtained if s imilar  reactions a le  
applied to th in  sections of tissues f ixed wi th  aldehyde-  
OsO 4 or OsO 4 alone, wi th  or wi thou t  peroxida t ion  of the  
sections. 

If  the  same reagent  is added to bo th  a ldehydic  and 
osmic f ixatives,  l ike R u t h e n i u m  Red  in the  Luf t ' s  
procedure (Anat. Rec. 771, 347, 1971), ext racel lu lar  
polysacchar ide moiet ies  are s t rongly stained, the  l ight  
and electron microscopic appearances  being similar  to 
those obta ined wi th  R u t h e n i u m  Red. 

Supported by SNSF, grant 3.524.71. 

A c t i v i t y  of  the  S i n g l e - S t r a n d - S p e c i f i c  N u c l e a s e  S 1 
on D o u b l e - S t r a n d e d  D N A  
J. E. Germond, V. M. Vogt and B. Hirt 
Dept. o[ Virology, Swiss Institute for Experimental Cancer 
Research, rue du Bugnon 27, 7017 Lausanne 

The single-strand-specific nuelease $1 ex t rac ted  f rom 
A spergillus oryzae degrades both  s ingle-s t randed R N A  and 
DNA. We studied the  act ion of this nuclease on in tac t  and 
nicked double-s t randed D N A  from po lyoma  virus. 

- Nuclease $1 can cut  at  least 90% of double-s t randed 
supercoiled po lyoma  D N A  (20S) to uni t  length  rods, 
which conta in  no in ternal  nicks, 

- Nuclease S~ can also degrade into rods double-  
s t randed circular po lyoma  D N A  which contains one or 
more nicks (16S not  supercoiled, generated by  X-rays,  
pancrea t ic  DNase  or secondary effects of ps2 decay).  
Under  appropr ia te ,  condit ions of sal t  and. tempera ture ,  
the  nuclease can recognize most  of the  s ingle-strand nicks 
and cut  the  opposi te  D N A  strand.  

These results suggest t ha t  nuclease S 1 can recognize a 
short  s ingle-stranded region exposed by  t rans ien t  mel t ing  
of the  free ends generated by  a nick on the  o p p o s i t e  
strand. F r o m  the  fact  t ha t  S~ does not  a t t ack  rod shaped 
double-s t randed molecules, bu t  does cut  supercoiled 
po lyoma  DNA,  we conclude tha t  this D N A  contains  a t  
least  t rans ien t ly  s ingle-stranded regions. 

Supported by SNSF, grant 3.412.70. 

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  as  a M e t h o d  
of M a p p i n g  for S p i n a l  M o t o n e u r o n e s  
H. R. Glair and C. G. Honegger 
Neurochemische A bteilung der Neurologischen 
Universit~itsklinik, Socinstrasse 55, 4051 Basel 

Retrograde  axonal  t r anspor t  was examined  as a new 
me thod  of mapping  the  motoneurones  of the  spinal  cord 
in rats.  A lbumin  labelled wi th  the  fluorescence dye Evans  
Blue was injected into var ious  muscles of the  anter ior  
appendage.  In  some cases ad jacen t  muscles were denerva-  
ted to p reven t  t h e m  interfering.  After  24 h the  spinal 
cord was inves t iga ted  by  fluorescence microscopy. 
According to the  inject ion side a specific group of motor  
per icaryons was stained. After  re ject ion into the  triceps, 
neurones in the  la teral  par t  o f  the ven t ra l  horn in seg- 
ments  C6 to C8 were marked ;  whereas the  lower leg and 
the  hand are represented by  cell bodies lying more 
dorsally, the  neurones of the  radial  nerve  were la teral  to  
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those of the ulnar and median nerve. Segmental distri, 
bution: ulnar: C7-T1; median C6-T1 (hand: C8 mainly). 
These results conform in general to the maps made using 
other methods, especially chromatolysis. In addition they 
show that  transport really is axonal. 

Ul t ras t ruc tura l  and H i s t o c h e m i c a l  S tudy  of the  
T hyro id  Gland of Gunn  Rats  
Sz. Gomba, D. Gardiol and A .  Gautier 
C.2VI.E. et Insti tut  d' A natomie Pathologique, Universitd, 
1011 Lausanne 

In Gunn rats with hereditary UDP-glucuronyl trans- 
ferase insufficiency, conjugation and excretion of thyroxin 
by the liver are decreased (Liiders, Z. Kinderheilk. 713, 
129, 1972). The morphology of their thyroid gland 
seemed therefore worth to be investigated. 

In young Gunn rats (older than 4 weeks) and in adults 
the thyroid is macroscopically brownish-black. Light 
microscopically the follicles appear small, the colloid 
diluted, the follicular cells high and filled with brown 
granules. On the ultrastructural level these granules are 
shown as dense intracellular secretion droplets associated 
with abundant ER. The histochemical analysis suggests 
that  these granules contain a melanin-like pigment. 
Impaired hepatic thyroxin excretion may therefore 
induce thyroxin retention in the follicular cells where 
thyroxin and/or its precursor may be partly converted 
into a melanin-like pigment. 

Supported by SNSF, grant 3.533.71. 

T i s s u e - U n s p e c i f i c i t y  of S k i n  Extrac t s  Tes ted  for 
the  Presence  of Chalones  
P. R. Gradwohl 
Sandoz AG, Medizinisch-biologische Forschung, 4002 Basel 

Crude extracts prepared from dorsal epidermis or 
whole back skin of adult male mice inhibited the ~H- 
thymidine incorporation into mouse ear epidermis kept 
in organ culture. The inhibition was time- and dose- 
related. Ethanol and acetone Iractionation of epidermal 
extracts and gel filtration of a whole skin extract with 
Sephadex G-100 revealed the presence of inhibitory 
activities in most of the fractions. Neither trypsinization 
nor heating of the whole skin extract diminished its 
inhibiting effect. After Sephadex G-100 chromatography 
of the heated material, every fraction was active. Thy- 
midine incorporation into primary mouse kidney cell 
cultures or multiplication of murine P-815 mastocytoma 
cells in vitro were inhibited by all extract preparations, 
and strong, dose-dependent cytotoxicity often accom- 
panied the inhibition. In vivo, a crude epidermal extract 
inhibited the incorporation of injected thymidine into 
spleen and intestinal wall, but  not in the ear epidermis. 
As to the postulated tissue-specificity of the epidermal 
chalone(s), the results disagree with those publishe~t so 
far. 

D i s s i m i l a r  Effects on T h y m i d i n e  Incorporat ion  
and D N A  S y n t h e s i s  of the  P o d o p h y l l o t o x i n  
Der iva t ive  VP 16-213 
A.  Grieder, R.  Maurer and H. Stiihelin 
S A N D O Z  AG, Mediziniseh-biologische Forschung, 
4002 Basel 

VP 16-213 is a new glycosidic derivative of podophyllo- 
toxin. Cultures of P-815 X2 mastocytoma cells were 
incubated with VP 16-213 (1 or 10 vg/ml) and aliquots 

were withdrawn at intervals of 1.5 h. Cell multiplication, 
mitotic index, and incorporation of various labelled 
precursors were determined. In addition, total DNA, 
RNA, and protein content was measured. VP 16-213 
inhibited cell multiplication rapidly and prevented the 
cells from entering mitosis. Incorporation of 8H-thymidine 
into the TCA-insoluble fraction of pulse labelled cells was 
inhibited by 50% within 3 h with 1 ag/ml of the drug. 
Measurements of mean DNA content per cell showed, 
however, that  DNA synthesis continued at an increased 
rate. Pulse-label experiments with aH-uridine and 8H- 
leucine as well as photometric determinations indicated 
a continuing synthesis of RNA and protein. We conclude 
from our results that  VP 16-213 primarily stops the ceils 
in G2 phase, and that  the alterations of the precursor 
incorporation are not directly relevant to the inhibition 
of cell division. 

Separat ion  of T w o  T y p e s  of Granules  f r o m  
H u m a n  P o l y m o r p h o n u c l e a r  Leukocytes  
B. Gusus, U. Bretz and M.  Baggiolini 
Research Institute Wander (a Sandoz research unit), 
3007 Berne 

Post-nuclear supernates from homogenates of purified 
polymorphonuclear neutrophil leukocytes (PMNs) from 
human blood were fractionated by means of zonal 
sedimentation and isopycnic equilibration. Two distinct 
populations of granules, which were resolved almost 
completely from each other in both systems, were 
characterized biochemically and morphologically. The 
first population sediments rather fast and has a modal 
equilibrium density of 1.23 gxm1-1. I t  contains all the 
myeloperoxidase of the preparation, a major proportion 
of four lysosomal hydrolases, and about half of the 
lysozyme. The second population sediments approximately 
three times more slowly than the first and equilibrates at 
the density of 1.19 gxm1-1. I t  contains the remainder of 
the lysozyme, but no myeloperoxidase and little if any 
acid hydrolase. Unexpectedly, it also appears to be 
devoid of alkaline phosphatase. The main components of 
the first population can be identified by electron micro- 
scopy as the azurophil granules, while the main compo- 
nents of the second population resemble the specific 
granules of the intact PMN. 

A Structure  R e p r e s e n t i n ~  the  C h r o m o s o m a l  D N P  
f r o m  Interphase  Cel ls  
R. Hancock 
Insti tut  suisse de recherches expdrirnentales sur le cancer, 
rue du Bugnon 27, 7071 Lausanne 

The chromosomal deoxynucleoprotein (DNP) is released 
from mouse cells (line P815) by the non-ionic detergent 
Nonidet P-40 in medium of low ionic strength (0.7 m2VI 
salt). The DNP is released as a structure which conserves 
the form and ultrastructural characteristics of chromatin 
within the cell. The nuclear envelope cannot be detected 
by electron microscopy, and the content of choline- 
containing phospholipids is only one-tenth of that  in 
nuclei. We conclude that  the nuclear envelope has been 
removed, and that  the compact peripheral region of the 
chromatin is responsable for maintenance of the nuclear 
form in these structures. 

DNP prepared by shearing these structures has the 
same content of DNA, histone, non-histone proteins and 



Zell- und lV[olekularbiologie - Biologie cellulaire et mol~culaire - Cell and Molecuiar Biology 773 

IRNA as DNP prepared by classical methods. This 
procedure is suited for routine, quanti tat ive isolation of 
chromosomal DNP, especially the DNP containing 
nascent DNA (Fakan, Turner, Pagano and Hancock, 
PNAS 69, 2300, 1972). Preliminary studies show that  it 
is also applicable to other cell lines. 

Supported by SNSF, grant 3.358.70. 

R i b o s o m a l  Prote ins  Invo lved  in  Interact ion  
w i t h  E l o n g a t i o n  Factor  G and GTP 
J.  Highland, J.  Bodley, E. Ochsner, ]. Gordon, R. Hasen- 
bank and G. StOHler 
Friedrich-Miescher-Institut, P.O. Box 273, 4002 Basel 
University o[ Minnesota, Mpls., Minn.,  USA, 
Max-Planch-Institut,  Berlin 

Elongation factor EF-G is involved ill the translocation 
of pept idyl- tRNA from the donor site to the acceptor 
site on the ribosome. Although its mode of action cannot 
be Studied directly during this process, two partial reac- 
tions characterize its interaction with the ribosome. One 
reaction is the formation of the r ibosome-EF-G-GDP 
complex, the other the hydrolysis of GTP dependent on 
both ribosomes and EF-G. 

Antibodies prepared against 50 individual ribosomal 
proteins were tested for their ability to interfere with 
both complex formation and GTP hydrolysis. With 70S 
ribosomes, only antibodies to proteins L7 and L12 were 
inhibitory, inhibiting completely both complex formation 
and GTPase. However, when individual subunits were 
treated, antibody to protein L19 inhibited complex 
formation, while those antibodies to L14, L19, L23, L27, 
$9 and $11 inhibited GTPase. 

The results indicate that  several proteins become 
exposed after subunit disassociation, and permit the 
delineation of spatial relationships between ribosomal 
proteins. 

Cel lu lar  Or ig in  of the  Bas ic  Prote ins  in SV40 
and P o l y o m a  Virus  Part ic l e s  
B. Hirt  
lnst i lut  suisse de recherches expdrimentales sur le cancer, 
rue du Bugnon 27, 7017 Lausanne 

Polyoma and SV40 were grown in the presence of 
SSS-methionine and purified by centrifugation in CsC1 
and sedimentation through sucrose gradients. The 
particles were disrupted by boiling in the presence of SDS 
and mercaptoethanol and the polypeptides separated by 
electrophoresis in SDS-polyacrylamide gels. The gel 
pattern of the small polypeptides is identical for polyoma 
and SV40: three bands (S~5-met labeled) with molecular 
weights between 10,000 and 15,000 daltons. These 
polypeptides are not found in empty capsids. After 
elution from the gels the polypeptides were digested with 
trypsin. The resulting peptides were separated by 
electrophoresis on thin layer cellulose at pH 3.5 and 
detected by autoradiography. Distinct fingerprints were 
obtained which are virtually identical for Polyoma and 
SV40. Extracts  of the basic proteins of the nuclei of 
unifected host cells gave three main bands on gels with 
the same mobility and similar fingerprints as the described 
small viral proteins. This confirms the work of Frearson 
and Crawford. 

Supported by SNSF, grant 3.412.70. 

Etude s t ruc tura le  des  h 6 m o g l o b i n e s  et 
m y o g l o b i n e s  recons t i tu6es  
J. Hochmann, K. H. Winterhalter et K. W~thrich 
Institut /i~r 1VIolekularbiologie und Biophysik, 
ETH-H6nggerberg, 8049 Z~rich 

Pr~c@demment Antonini et al. (Biochim. Biophys. 
Acts 79 [19641284) ont d6velopp@ une technique permet- 
taut  de s6parer l'h~me de la globine et de recombiner 
ensuJte ces deux compos6s. Ils ont ainsi remplac@ l'hbme 
natif (protoh~me) par des groupes h6miqnes chimiqne- 
ment modifies tels que mesohbme et deuteroh~me. 
L'h@moglobine reconstitu@e contenant l'h&me natif n o n -  
trait  des propri@t@s fonctionelles normales, contrairement 
aux h@moglobines, portant  le deuteroh@me ou le meso- 
hgme, oh les effets allost6riques @taient fortement 
diminu@s. 

Puisque la spectroscopie IRMN est un d6tecteur sensible 
des changements de structure aux alentours de l'h@me, 
on a appliqu6 cette mgthode pour voir si de tels change- 
ments accompagnent lesdites alt6rations de fonctionne- 
ment. Dans notre exp@rience, on a examin6 les spectres 
RMN des h@mo- et myoglobines reconstitu6es chacune 
avec proto-, meso- et deuteroh~me. L'h6moglobine 
portant  Ie protoh@me avait  un spectre semblable ~ celui 
de la prot@ine native, tandis que celles avec deutero- et 
mesoh&me avaient des spectres dif%rents. Cela met en 
6vidence la relation entre la conformation des alentours 
de l 'hbme et la fonction de la prot6ine. 

T w o  P a t h w a y s  Y ie ld ing  P laque  F o r m i n g  
Part ic l e s  in  B ac ter iop h age  
Thomas Hohn, Barbara Hohn and Karl Lick/eld 
Biozentrum, Dept. o/Microbiology, 
Klingelbergstrasse 70, 4056 Basel 

Gene D comprises 20% of the phage ~ head's protein 
mass. Lysates of bacteria infected with 2, mutant  in gene 
D, con~cain, besides other structures, defective particles, 
that  can be isolated and complemented to infective 
particles by adding purified gene D product. The defective 
particles contain all head gene products including gene W 
product and gene F product as well as the phage taft. 
They adsorb to 2-sensitive bacteria, however, they do not 
inject their DNA until gene D product is added. Thus, it 
might be that  gene D product functions to loosen t h e  
connection of DNA to the capsid. An alternative pathway 
was established by in vitro experiments (Casjens, Hohn & 
Kaiser, J. Mol. Biol. 64 (1972) 55), according to which a 
prehead already containing gene D product is converted 
to phage by addition of gene W product, gene F product 
and tail. 

S c a n n i n g  Elec tron  M i c r o s c o p y  of I so la ted  
C h i r o n o m u s  Sa l ivary  Gland C h r o m o s o m e s  
Ch. Holderegger 
Laboratorium [i~r Entwicklungsbiologie, E T H ,  
8006 Z~rich 

Chromosomes were isolated, by micromanipnlation, in 
Glancy's Medium, placed on a piece of coverslip, fixed in 
glutaraldehyde, washed, and lyophilized at 5 X 10 -8 Torr 
and -100 ~ The preparation was then coated with 200 
of gold or platinum and placed into a scanning EM. The 
body of the chromosome resembles a sponge of various 
pore sizes. Fibrils are packed more densely in bands than 
in interbands. The nucleohs appears as a compact body 
with a more or less soft surface. In Balbiani rings, fibrils 
are arranged more radially, and are often covered with 
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spherical  part icles of approx.  0.25 ix diameter .  Addi t ion  
of a small  amoun t  of Mg 2+ to the  f ixa t ive  results in a 
much  finer ne twork  of fibrils. Thin  sections of scanned 
chromosomes show a marked  change in u l t ras t ruc ture  as 
compared  wi th  th in  sections of freshly dissected chromo- 
somes. The na ture  of these apparen t  ar t i facts  is being 
invest igated by  cri t ical  po in t  drying wi th  ni trous oxide 
and th in  sectioning at  var ious  stages of the  preparat ion.  

Supported by SNSF, grant 3.550.71. 

Adapta t ion  of Musc l e  Cel l  S tructure  in  Men 
T ra ined  to H i g h  P e r f o r m a n c e  
H. Hoppeler, P. Liithi, H. Claassen, E. R. Weibel and 
H. Howald 
Anatomisches Institut, 3072 Bern, and Forschungs- 
institut ETS ,  2532 Magglingen 

In  order to tes t  whether  the  increased performance  of 
muscle in h ighly  t ra ined men  is associated wi th  a struc- 
tura l  adap ta t ion  of muscle cells, needle biopsies were 

secured f rom nine un t ra ined  men  (NT, max.  1/:02 61 ml /  
min  �9 kg) and f rom five well- t rained long-range runners  

(LT, max.  1702 76 m l / m i n  . kg). Morphometr ic  analysis of 
60 electron micrographs  per  biopsy revealed all increase 
in vo lume dens i ty  of mi tochondr ia  f rom 5.2 -t- 0.7% in 
N T  to 7.3 4- 0.9% in LT. The  subsarcolemmal  mi to-  
chondria  were increased threefold,  the  interf ibr i l lar  
mi tochondr ia  only 1.3 fold. The surface of mi tochondr ia l  
cristae was 1.6 t imes  greater  in t ra ined muscles. No 
change was found in surface or vo lume  dens i ty  of sarco- 
plasmic ret iculum, bu t  fa t  droplets  were increased 2.5 
fold in t ra ined muscles. 

The changes in mi tochondr iM parameters  correlated 

s ignif icant ly wi th  max ima l  I~02 and wi th  biochemical  
findings on enzymes of the  Krebs cycle. 

Supported by SNSF, grant 3.561.71. 

Charac ter i za t ion  of the  R N A  P o l y m e r a s e  
C o m p l e x  Found  in In f luenza  Virus  Infected Cel ls  
M. Horisberger 
Biologische Forschungslaboratorien, 
Division Pharmazeutika, C I B A - G E I G Y  AG, d002 Basel 

Two RNA-dependen t  R N A  polymerase  act ivi t ies  are 
de tec ted  in the  cy top lasm of Inf luenza  A o / N W S  infected 
cells. They  are dist inguished main ly  by  different  require-  
ments  for monovMent  and d iva len t  cations. Bo th  
polymerase  act ivi t ies  are associated wi th  a heavy  complex  
which sediments  s l ight ly  faster  t h a n  monosomes on a 
sucrose gradient.  The  polymerase  complex  is not  bound to 
ribosomes, since t r ea tmen t s  which dissociate r ibosomes 
do not  change its sed imenta t ion  properties.  

The polymerase  complex can be specifically labeled 
wi th  radioact ive  uridine and amino acids in infected cells 
t rea ted  wi th  ac t inomycin  D. The  isolated complex  
contains v i ra l  1RNA and one main  prote in  which cor- 
responds to the  nucleoprote in  of the  virus. 

Direct  D e m o n s t r a t i o n  that  Giant  Nuc l ea r  R N A  
f r o m  E r y t h r o b l a s t s  is  an I n f o r m a t i o n a l  Precursor  
to Globin  m R N A  
Tereza Imaizumi, G. Spohr, Heidi Diggelmann and 
142. Scherrer 
D@artement de Biologic Moldculaire, ISREC,  
25, rue du Bugnon, 7015 Lausanne 

High ly  purif ied m R N A  which directs  the  synthesis  of 
three duck globins in a cell-flee prote in  synthesising 

sys tem was copied into ant imessenger  D N A  (amDNA) 
by  the  1RNA-dependent D N A  polymerase.  This D N A  was 
hybr id ized to giant  nuclear  p r e - m R N A  (50-100 S) f rom 
the  same cell isolated on DMSO gradients.  Cot curves 
show tha t  1-3 • 10 -4 of the  giant  R N A  consists of globin 
specific sequences. A quan t i t a t i ve  comparison done by  
hybr idiz ing individual  1RNA fractions from polyacryl-  
amide gels in a m D N A  excess react ion shows tha t  a 
significant  propor t ion  of the  nuclear  globin m R N A  
sequences are conta ined in p r e - m R N A  of M of more than  
1.5 • 106 Daltons.  

We  conclude t h a t  the  globin genes are first  t ranscr ibed 
into giant  molecules which give rise ( through metabolism) 
to funct ional  m R N A .  

Cooperat iv i ty  of H e m o g l o b i n  pH Dependence  
in  P r e s e n c e  of In organ ic  P h o s p h a t e  
E. E. Di Iorio, G. Di Iorio and K. H. Winterhalter 
Friedrich-Miescher-Institut, P.O. Box 273, 4002 Basel 

Organic phosphates,  no tab ly  2, 3-diphosphoglycerate,  
influence the  aff ini ty  of hemoglobin  for oxygen.  A similar, 
bu t  less pronounced,  effect is observed for inorganic 
phosphates.  The  co-opera t iv i ty  of l igand binding of 2.8 
in normal  human  adul t  hemoglobin,  as measured by the  
n of Hill ,  is independent  of p H  be tween  5.5 and 9. When  
measured in bora te  buffer  (0.1-0.4 M) alone, no change of 
coopera t iv i ty  was observed be tween  p H  7.5 and 9. 
However ,  in a mix tu re  of 0.2 M bora te  and 0.1 M phos- 
pha te  the  values  of n increased to 3.25 a t  p H  8.25 in the  
case of ' s t r ipped hemoglobin ' .  Concomitant ly ,  the  log pO 2 
(1/2) increased f rom 0.12 to 0.35. Hemog lob in  not  freed of 
i n t r ace lh l a r  2, 3-DPG exhibits,  under  the  above condi- 
tions, an n value  of 3.45. In  this  case the  log pO 2 (1/2) 
increased f rom 0.18 to 0.4. M a x i m u m  effect was observed 
at  1.5 • 10 a molar  excess of inorganic phosphate .  At  this  
rat io the  effect of 2, 3 -DPG was addi t ive.  I t  thus  appears  
t h a t  organic and inorganic phosphate  have  dis t inct  
binding sites and t h a t  the  latter,  in v iew of the  sharp p H  
dependence,  in teracts  wi th  only one kind of amino acid 
residue. 

H y b r i d - L a b e l i n g  of Paterna l  D N A  in Mou se  
Zygotes  
T. 1 ~. Keneklis and N. Odartchenko 
Swiss Institute ]or Experimental Cancer Research, 
27, rue du Bugnon, 7017 Lausanne 

Specific labeling of the  pa terna l  pa r t  of the  genome in 
ferti l ized mouse ova  has been obtained.  Germinal  ceils of 
males were exposed to t r i t i a ted  thymid ine  during the  last 
rounds of premeiot ic  DNA-synthesis .  Matings wi th  un- 
labeled superovula ted  females were performed on the day  
of peak  product ion  of labeled sperm. Zygotes were 
recovered f rom oviducts  a t  early stages of c leavage 
(pronuclei to 16 cells). Nuclei  were  observed on auto-  
radiographs of air-dried whole ceils. Labeled  metaphases  
have  been obta ined which show a s t ra ight  mendel ian  1/1 
dis t r ibut ion of labeled and unlabeled chromosomes,  wi th  
evidence of semiconservat ive  repl icat ion th rough  iso- 
labeling of chromat ids  as well as of s is ter-strand somat ic  
exchanges.  In te rphase  nuclei  demons t ra te  a non- random 
dis t r ibut ion of the  pa terna l  material .  This  preferent ia l  
local izat ion at  in terphase of par t  of the  genome originat ing 
f rom ei ther  pa ren t  is conf i rmed for labeled prophases.  

Supported by SNSF, giant 3.819.72. 
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R e g u l a t i o n  of Aceta te  M e t a b o l i s m  in N e u r o s p o r a  
crassa  
M. f . Kobr, A.  Rougemont, J . -P .  Schwitzgudbel and 
Franvine Vanderhaeghe 
D@artement de Biochimie, 30, quai de l'Ecole de Mddecine, 
1211 Gen~ve 4 

A study of the acetate pathway in Neurospora was 
based on the separation of the glyoxysome-like particles 
(GLPs) from the mitochondria, and the determination of 
their respective enzyme complements. The GLPs carry 
two of the glyoxylate cycle enzymes, but  the lack of 
malate dehydrogenase and citrate synthetase precludes 
the glyoxylate cycle from operating within the GLPs. In 
order to ascertain whether a limiting step of the Krebs 
cycle might accumulate the substrate (s) required for 
gluconeogenesis, the oxidative act ivi ty of mitochondrial 
preparations was measured. With acetate present in the 
growth medium, the rate of oxidation of all the inter- 
mediates tested increases markedly. However, the 
oxidation of isocitrate is elicited much more than that  of 
e-KG. This imbalance results in an in vivo accumulation 
of a-KG, as evidenced by ion-exchange chromatography, 
TLC and enzymatic analysis. Since the GLPs contain a 
NADP-dependent  isocitrate dehydrogenase coupled with 
the isocitrate lyase and malate synthetase, it is suggested 
that  part of the e-KG produced by the mJtochondria 
might be driven to malate via a reversal of the dehydro- 
genase step taking place in the GLPs. 

Supported by SNSF, grant 3.575.71. 

Molecu lar  W e i g h t  D e t e r m i n a t i o n  of Senda i  R N A  
by D M S O  Gradient  S e d i m e n t a t i o n  
D. Kolako]sky and A. Bruschi 
D@artement de Biolo#e Moldvulaire, 
30, quai de l'Ecole de Mddecine, 1211 Gen~ve 4 

The molecular weight of the large RNA of Sendai virus 
has been determined by sedimentation analysis in sucrose 
gradients containing 99% DMSO to be 2.3 • 106 daltons. 
Since Sendai RNA which was recovered from a DMSO 
gradient by ethanol precipitation was found to co- 
sediment in ordinary sucrose gradients with non denatured 
Sendai RNA it is unlikely that  this lower molecular weight 
determination was due to fragmentation of the Sendai 
genuine. The value of 2.3 • daltons is considerably 
smaller than the estimates of 6.7 • 106 daltons determined 
under non denaturing conditions (Barry and Bukrinskaya, 
J. Gen. Virol. 2, 71, 1968) suggesting a unique structure 
for Sendai RNA. 

Supported by SNSF, grant 3.816.72. 

In v i tro  M o r p h o g e n e s i s  of the  Ta i l  of 
B a c t e r i o p h a g e  
P. W. Ki~hl and I .  Katsura 
Biozentrum, Klingelbergstrasse 70, 4056 Basel 

The morphogenesis of the tail of bacteriophage A is 
controlled by 11 genes, called Z, U, V, G, T, H, M, L, K, 
I and J (Parkinson 1968). With  exception of conditional 
lethal mutants in gene U, which produce 'polytails '  under 
nonpermissive conditions, no visible structures were found 
in defective lysates of tail mutants (I~emp et al. 1968). 
In vitro complementation studies between different tail 
mutants were, as far, unsuccessful (Weigle 1966, Parkin- 
son 1968). 

By studying nonsense mutants in tail genes U, V and J 
the following results were obtained: 

1. Concentrated lysates of mutants  in genes U, V and J 
can complement each other with high efficiency. 

2. In vitro complementation between mutants in genes 
U and V is about 100 times less efficient than between 
mutants in genes U and J or V and J - suggesting that  
polytails are abortive and cannot be reutilised for in vitro 
morphogenesis of ;t tail. 

3. In sucrose gradients slowly sedimenting precursors 
are found which act very efficiently as donors of gene 
products U, V and J for in vitro complementation. 

Radia t ion  Effects on Molecu l e s  in  A q u e o u s  
So lu t ion  as Detected  by  Spin  T r a p p i n g  
K. H. Kurtz 
Strahlenbiologisches ]rnstitut der Universitiit Zi~rich, 
August-Forel-Strasse 7, 8008 Zi~rich 

Spin Trapping is a recently developed method for the 
detection and identification of low concentrations of free 
radicals in reacting systems. By addition of a special type 
of scavenger products are formed which are detectable 
by ordinary esr spectroscopy. I t  is shown in our laboratory, 
that  certain short living intermediates which are produced 
by ionizing radiation can be trapped successfully. After 
irradiation (100 kV R6ntgenrays, 225,000 R) of dilute 
aqueous solutions of Glycine in the presence of 2-Methyl- 
2-nitrosopropane as spin trap and strict exclusion of 
Oxygen the following radicals could be identified: 

CH~COOH dominant in neutral, NH2.CH-COOe in 
alcaline solution. Other spin adduct~ were present, partly 
to be associated with radiolysis products of the spin trap. 
The intensities are rather poor, they correspond to very 
low G-values. 

In some cases maximum heigth of signal is reached only 
some t ime after irradiation. 

Supported by SNSF, grant 2.529.71. 

T h e  Control  of A l d o l a s e  I s o e n z y m e  Levels  
in  Chick  B ra in  
H. G. Lebherz and H. Ursprung 
Laboratorium [i2r Enlwicklungsbiologie, E T H ,  
8006 Z~rich 

We determined the roles of synthesis and degradation 
in the control of the levels of aldolase tetramers and 
subunits in chick brain. The proportions of tetramers are : 
C~ (81%), AC~ (17%), A~C 2 (2%), reflecting random 
combination of A (5%) and C (95%) subunits from a 
single subunit pool. We isolated the two p redominan t  
activities and measured their rates of intracellular 
degradation with the aid of radioisotopes. The rate of 
decline of specific radioactivity was used to calculate an 
apparent half-life of about 4 days for the ACa hetero- 
tetramer. The double-labelling technique was then used 
to measure the relative rates of degradation of the homo- 
and heterotetramers. The 14C/3H ratios observed were the 
same as those predicted for enzymes with identical half- 
lives. The relative rates of degradation of A and C subunits 
isolated from the ACa hybrid were also determined. 
Different aldolase tetramers and subunits have very 
similar rate constants for degradation. Thus, the highly 
specific aldolase patterns observed in vertebrate tissues 
may result predominantly from differential subunit 
synthesis. 

Supported by SNSF, grant 3.247.69. 
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ATP Mediated Subunit  Exchange between 
Tr iose -PO 4 Dehydrogenase  I s o e n z y m e s  
H. G. Lebherz, Erika Abiicherli and Beverly Savage 
Laboratorium /~r E~ztwicklu~gsbiologie, E TH, 
8006 Zi~rieh 

Recent ly ,  Deal  and others have  demons t ra ted  a marked  
effect of adenine nucleot ides on the  s t ructures  of yeas t  and 
rabb i t  muscle triose-PO4 dehydrogenases (TDtt) .  Unl ike  
most  higher  ver tebrates ,  t rou t  tissues conta in  isoenzymic 
forms of T D H .  Several  of these act ivi t ies  have  been 
par t ia l ly  purif ied f rom t rou t  muscle. He te romer ic  forms 
of t rou t  T D H ,  when incubated  wi th  physiological  con- 
centra t ions  of A T P  (1 to 10 raM) at  0 to 23~ readi ly  
generate  'new'  isoenzymes. This A T P  effect was com- 
ple te ly  p reven ted  by  the  coenzymes N A D  and N A D H .  
The present  observat ions  suggest t h a t  subuni t  exchange 
be tween  T D H  te t ramers  m a y  occur in v ivo  and, if so, 
t h a t  the  exchange processes are h ighly  dependen t  on the  
intracel lular  envi ronment .  These findings are in contras t  
to those on aldolase isoenzymes which appear  to have  ve ry  
stable qua te rna ry  structures.  The impl icat ions  of in v ivo  
subuni t  exchange,  or lack of it, will  be discussed in rela- 
t ion to the  possible mechanisms of const ruct ion  and 
destruct ion of isoenzymes and thei r  subunits  wi th in  
the  cell. 

Supported by SNSF, grant 3.247.69. 

In vitro Synthesis  Of SV40 and P o l y o m a  Proteins  
J. B. Lewis 
Swiss Institute/or Experimental Cancer Research, 
21, rue du Bugnon, 1011 Lausanne 

E. coli R N A  polymerase  was used to prepare  comple- 
men t a ry  R N A  from SV40 and po lyoma  form I DNA's .  
The R N A  was 90 per  cent  a symmet r i c  as judged by  
r ibonuclease resistance after  annealing.  The  R N A  
s t imula ted  amino acid incorpora t ion  up to ten  fold over  
background in a high efficient m a m m a l i a n  cell free prote in  
synthesis  system. 

asS-methionine labeled p roduc t  was analyzed on 
po lyacry lamide  slab gels. The  largest  por t ion  of the  in- 
corporat ion was into polypept ides  less t h a n  10,000 M W ,  
but  there  are d is t inct  bands of 50, 000 ; 27, 000 ; 23, 000 and 
19,000 M W  for SV40 and 20,000, 15,000 and somet imes 
33,000 M W  for polyoma.  

A t ryp t i c  f ingerpr int  analysis of the  p r o d u c t i s  in 
progress. 

Supported by a Damon Runyon Cancer Research Fellowship and 
SNSF, grant 3.412.70. 

Non Equivalence of Chains in Hemoglob in  
Oxidation 
A. Mansouri and I42. H. Winterhalter 
Friedrich-Miescher-[nstitut, P.O. Box 273, 4002 Basel 

Auto-oxida t ion  of H b  A at  p H  7.2 and 37 ~ was shown 
to be biphasic. The  fast  and a slow phase differ in ra te  
by  a factor  of 10. By  a special rapid  chain separat ion 
technique  i t  was shown tha t  the  rapid ly  oxidizing 
components  are the e-chains (9 = 0.035 h- l ) ,  whereas the  
E-chains oxidize more slowly (~ = "0.004 h- l ) .  Lowering 
the  oxygen  pressure to about  1/a of a tmospher ic  02, 
pressure hastens the  ra te  of the  oxida t ion  react ion for 
bo th  chains bu t  more so for the/~ than  the  ~. This  observa- 
t ion indicates t ha t  in oxyhemoglobin  e-chains have  a 
higher  af f in i ty  for O= than/3-chains.  The  chemical  oxida- 
t ion (by K3[Fe(CN)6]) of non-l iganded H b  is about  80 

t imes  more rapid  t h a n  tha t  of the  l iganded form. If  a 
par t ia l ly  l iganded hemoglobin  (say 40% oxygenated)  is 
oxidized by  sufficient amounts  of potass ium ferr icyanide 
to oxidize only 60% of the  heine groups present,  of course 
preferent ia l ly  the  non-l iganded heroes will  be oxidized in 
view of their  much  higher  oxida t ion  rate.  In  exper iments  
of this na ture  fl-chains were more oxidized than  e-chains. 
We therefore conclude t h a t  in par t ia l ly  l iganded hemo- 
globin the  l igands are more bound to e-chains than  to 
fi-chains. 

Evidence Sugges t ing  that 'Early' Virus-Speci f ic  
RNA May Contain Information Necessary  for 
SV40-Induced C h r o m o s o m e  Replication 
and Mitos is  
E. May, P. May and R. Weil 
D@artement de Biologic Moldculaire, Universitd de Ge~ve, 
30, quai de l'Ecole de Mddecine, 1211 Gen&e 4 

SV40 induces in ' contac t - inhib i ted '  mouse k idney  tissue 
cul ture  cells an abor t ive  infect ion which leads to tile 
appearance  of in t ranuclear  SV40-specific tumor  (T-)- 
antigen, followed by  tile repl icat ion of the  mouse cell 
chromat in  and mitosis  while no viral  progeny D N A  or 
capsid prote in  are produced.  Synthesis  of 'ear ly '  SV40- 
specific R N A  ('19S R N A ' )  begins a few hours before the  
appearance of T-an t igen  and appears  to be switched off 
soon af ter  the  onset  of chromat in  repl icat ion.  As the  most  
s imple working hypothesis ,  which can account  for the  
exper imenta l  results present ly  avai lable,  we assume tha t  
ear ly  SV40 R N A  contains  informat ion  necessary for the  
product ion  of T-an t igen  and t h a t  the  l a t t e r  (or an as ye t  
unknown early virus-specific funct ion which would s imply  
paral le l  the  appearance  of T-antigen) ac t iva tes  or de- 
inhibi ts  a cellular regula tory  e lement  which governs 
chromosome repl icat ion and mitosis. The  exper imenta l  
results are in accordance wi th  the  idea t h a t  SV40 acts 
p r imar i ly  as a mitogen.  

Astrocyte  Induced Morphological  Differentiation 
in Neurob las toma Cells 
D. Monard, Magda Rentsch, F. Solomon and R. Gysin 
Friedrich-Miescher-Institut, Post/ach 273, 4002 Basel 

Condi t ioned med ium by  as t rocyte  cul ture can induce 
the morphologica l  different ia t ion of neuroblas toma cells 
in t issue culture.  The  factor  secreted by  the  astrocytes  
can be obta ined in a serum free medium,  concent ra ted  
wi th  a UM-10 or UM-20 E Diaflo membrane  and tested 
in presence of 10% fresh serum. The morphological  
di f ferent ia t ion is l inear ly  dependent  upon the  amoun t  of 
factor  used. I t  is not  correlated wi th  an increase in cyclic 
AMP level and, unl ike  o ther  methods  used to induce 
differentiat ion,  i t  does no t  affect the  growth  ra te  of the  
neuroblas toma cells. 

C h r o m o s o m a l  Deoxynucleoprote in  during the 
Growth Cycle of Synchronised CHO Cells 
P. Nobis, W. C. Dewey and R. Hancock 
Institut suisse de recherches expdrimentales sur le cancer, 
21, rue du Bugnon, 1011 Lausanne 

We are s tudying  the  chromosomal  D N P  of chinese 
hamste r  cells synchronised by  mi to t ic  selection. The  
buoyan t  densi ty  is CsC1 (reflecting the  p ro t e in /DNA ratio) 
of D N P  prepared in low salt  concentra t ions  (R. Hancock,  
these abstracts) is essential ly ident ical  th rough the  S 
phase and in G2. In  metaphase ,  t i le buoyan t  dens i ty  is 
s l ight ly  higher. The rat io of non-his tone prote in  to D N A  



Zell- und Molekularbiologie - Biologic cellulaire et mol6culaire - Cell and Molecular Biology 777 

is essential ly the  same in D N P  from ceils in metaphase  
and in interphase.  Studies of the  synthesis  and tu rnove r  
of the  non-his tone proteins dur ing the  growth cycle will  
be presented.  

Supported by grants from the Deutsche Forsehungsgemeinschaft, 
NIH, and SNSF 3.358.70. 

Free and M e m b r a n e - B o u n d  P o l y s o m e s  in  3T3 
and Py3T3 Cel ls  
M. Noll and M.  M.  Burger 
Biozentrum tier Universitiit, Klingelbergstrasse 70, 
4056 Basel 

Inves t iga t ions  carried out  in several  laborator ies  
indicate  t h a t  free polysomes differ in their  funct ion f rom 
membrane -bound  polysomes and t h a t  normal  cells 
conta in  considerably higher  amounts  of polysomes at- 
t ached  to the  endoplasmic re t icu lum than  thei r  t rans-  
formed counterpar ts .  Previous  work  f rom this l abora tory  
showed t h a t  defined changes in cell membranes  occur 
when 3T3 cells are t ransformed by  po lyoma  virus. 
Therefore,  in the  current  s tudy  we inves t iga ted  whether  
these membrane  changes are accompanied  by  and 
correlated to changes in the  pa t t e rn  of free and mem-  
brane-bound polysomes.  

A sys tem was established for quan t i t a t i ve  separat ion 
and analysis of free and membrane -bound  polysomes. 
The  a m o u n t  of free and membrane -bound  polysomes in 
3T3 and Py  3T3 cells was de termined  at  one day intervals  
during the  growth cycle unt i l  two days af ter  the  cell 
dens i ty  had reached saturat ion.  Ra the r  unexpectedly ,  
the  results show no signif icant  difference in the  rat io of 
free to membrane -bound  polysomes be tween  normal  and 
t ransformed cells. Hence,  i t  is t en t a t i ve ly  concluded 
tha t  in this  sys tem t ransformat ion  is not  connected wi th  
a mechan ism which first  alters the  amoun t  of polysomes 
a t t ached  to the  endoplasmic ret iculum. To wha t  degree 
such a change is however  required for the  expression of 
the  t ransformed s ta te  remains  to be invest igated.  

T h e  S o d i u m - D e p e n d e n c e  of C a l c i u m  Eff lux f r o m  
the N e u r o h y p o p h y s i s  
J.  J.  Nordmann and J.  J. Drei/uss 
Ddpartement de Physiologie, 30, quai de l'Ecole-de-Mddicine, 
1211 Gen~ve 4 

Hormone  release f rom the  neurohypophys is  is depen- 
den t  on the  influx of Ca 2+, whose intracel lular  level thus  
rises temporar i ly .  In  order  for the  neurosecretory axons 
to ma in ta in  a large, inwardly-d i rec ted  concent ra t ion  
grad ien t  for Ca ~+, ca lc ium which has entered the  ceils 
dur ing depolar izat ion mus t  u l t ima te ly  be pumped  out. 
We  have  loaded isolated ra t  neurohypophyses  wi th  45Ca, 
and have  s tudied its extrusion.  Af ter  a 2 h washout  
period, the  f ract ional  ra te  of loss of asCa stabilizes at  
abou t  0.005 per  rain. Calcium efflux does not  seem to 
depend di rec t ly  on the  ava i lab i l i ty  of energy-r ich phos- 
pha te  compounds,  since it  has a low Q10 ~ 2, and since 
eff lux is not  reduced bu t  ra ther  increased in the  presence 
of cyanide and dini t rophenol .  In  contrast ,  Ca efflux is 
marked ly  reduced when the  external  Na concent ra t ion  is 
lowered. At  least 40% of the  Ca eff lux was found to be 
Na-dependent ,  in the  presence as well  as in the  absence o 
externa l  Ca. Thus, as in squid axon (Blaustein and 
Hodgkin ,  J. Physiol.  Lond.  200, 497-528, 1969), Ca 2+ 
appears  to be expel led f rom the  cells in exchange for 
external  Na+. 

Supported by SNSF, grant 3.712.72. 

Struc tura l  B as i s  for In terce l lu lar  
C o m m u n i c a t i o n s  b e tween  Cel ls  of the  Is le ts  of 
L a n g e r h a n s  
L. Orci, R. Unger and A. E. Renold 
Inst~tuts d'Histologie et de Biochemie Clinique, 
Ecole de Mddecine, 1211 Gen~ve d 

The remarkable  secretory coordinat ion  be tween  islet 
ceils in thei r  cri t ical  roles of regulat ion of fuel homeostasis  
is compat ib le  wi th  an intercel lular  sys tem which guides 
the  responses of individual  cells in a manner  appropr ia te  
to the  ne t  secretory response of the  ent i re  endocrine 
organ.  

In  a va r i e ty  of tissues, gap junct ions  seem to media te  
intercel lular  communica t ions  (ionic and metabol ic  cou- 
pling). To determine  whether  such specialized pa thways  
exist  be tween islet cells, we have  made  an electron 
microscopic s tudy  of replicas of freeze-fractured islets of 
rats, mice and Chinese hamstels .  The  f reeze-fracture  
technique  allowed the ident i f icat ion of in t e rmembrane  
different iat ions character is t ic  of the  gap junct ions  
(plaque-like aggregat ion of 85 ]k membrane  particles) and 
has helped to unmask  a f requent  close associat ion of 
minu te  gap junct ions  wi th  the  l inear branching  and 
anas tomosing e lements  of focal t i gh t  junctions.  The  
demons t ra t ion  of such membrane  special izat ions in islet 
cells provides  a s t ruc tura l  basis for coupling capabi l i t ies  
of these cells. I t  is possible t h a t  some of the  flow of 
informat ions  which leads to the  in i t ia t ion and mainte-  
nance and/or  cessation of secretory ac t iv i ty  could occur 
by  way  of these intercel lular  communica t ions .  

Supported by SNSF, grants 3.299.70, 3.553.71, 3.384.70. 

Quant i ta t ive  D e t e r m i n a t i o n  and Locat ion  of 
N e w l y  S y n t h e s i z e d  V i r u s - S p e c i f i c  R N A  
in Chicken  Cel ls  Infected w i t h  R o u s  S a r c o m a  
Virus  
J. Th. Parsons, J. M.  Co/fin, R. K. Haroz, P. A. Bromley 
and Ch. Weissmann 
Institut ]i~r Molekularbiologie, Universitiit Z#rich, 
HSnggerberg, 8049 Zi~rich 

A sensit ive and quan t i t a t i ve  nucleic acid hybr id iza t ion  
assay for the  detect ion of rad ioac t ive ly  labeled av ian  
t umor  virus-specific R N A  in infected chicken cells has 
been developed.  I n  our exper iments  we have  made  use of 
the  fact  t ha t  D N A  synthesized by  vir ions of av ian  
myeloblastosis  virus  in the  presence of ac t inomycin  D 
(AMV DNA) is comp lemen ta ry  to a t  least  35% of the  
sequences of 70S 1RNA from the  Schmid t -Rnpp in  s t ra in  
of Rous  sarcoma virus (SRV). Anneal ing  of rad ioac t ive  
R N A  (either S R V  R N A  or R N A  extens ive ly  purif ied 
f rom SiRV-infected chicken cells) wi th  AMV D N A  
followed by  r ibonuclease digestion and Sephadex  chroma-  
tog raphy  yielded products  which were character ized as 
av ian  t umor  virus-specific R N A - D N A  hybrids.  The 
amoun t  of v i ra l  R N A  synthesized dur ing pulse labeling 
wi th  3H-uridine could be quan t i t a t ed  by  the  addi t ion  of 
an internal  s tandard  consist ing of 32P-labeled S R V  RNA.  
This quan t i t a t i ve  assay was used to de te rmine  that ,  in 
SiRV-infected chicken cells labeled for increasing lengths 
of t ime  wi th  3I-I-uridine, labeled viral  R N A  appeared 
first in a nuclear  f ract ion then  in a cytoplasmic  fraction, 
and still  la ter  in ma tu re  vir ions.  

Supported by SNSF, grant 3.506. 
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DNA Dependent -RNA Po lymeras e  of N e u r o s p o r a  
C F ~ S $ I ~  

K. Purohit and G. Turian 
Ddpartement de Biologie vdgdtale, Universitd, 121 ~ Gen~ve 4 

DNA dependent RNA polymerase from vegetative 
hyphae of wild type Neurospora crassa has been solubilized 
and partially purified. The enzymes Call be separated by 
D E A E  cellulose chromatography. The mixed enzymes 
are inhibited by KC1 concentrations above 0.04 M. c~- 
amanitin insensitive (up to 50 ~g/ml) fraction is stimula- 
ted by NaC1 up to 00.7 M and NH4C1 up to 00.5 M;  higher 
concentrations of both being inhibitory. Ammonium 
sulphate above 0.3 M incorporated in the assay mixture 
partially inhibits the enzyme activity. The enzyme shows 
dependence on added template and transcribes both 
salmon sperm and calf thymus DNAs. 

Supported by SNSF, grant 3.539.71. 

Mapping experiments place the 3̀  hp  mutations in the 
tail gene cluster of the 3. chromosome. 

When ~ infects a pel- host, adsorption is normal but 
about 5% of the cells either produce phage with a normal 
burst size or become lysogenic. The ceils which do not 
produce phage are not killed by infection. Double 
infection of pel- with Z and 3̀  hp does not enable 3̀  to 
grow, thus the defect in 2 growth cannot be complemented 
in trans. After induction of 2 from pel- lysogens the phage 
grow nornlally, in contrast to their poor growth after 
infection. 

One explanation for these results is that  2 fails to 
inject its DNA into pel- bacteria. Direct biochemical 
tests confirm this hypothesis. In addition, electron 
micrographs of 2 infected cells show that  pel+ cells have 
empty phage particles attached to the surface but tt lat  
peI- ceils have mainly phage whose heads still contain 
DNA attached. 

Photooxidat ion of L-Rhamnulose  1-Phosphate  
Aldolase  f r o m  E s c h e r i c h t a  col i  
Maria Sartoris and D. S. Feingold 
Department o[ Microbiology, School o/Medicine, 
University o[ Pittsburgh, 
Pittsburgh, Pennsylvania 15261, USA 

L-rhamnulose 1-phosphate aldolase (I) of Eseherichia 
eoli consists of four identical subunits and two g-atoms 
Zn/mole. Exposure of I to light in the presence of air and 
rose bengal resulted in irreversible loss of enzyme act ivi ty 
concomitant with destruction of a number of the histidine 
residues of the molecule. The pH profile of the inactivation 
followed the t i tration curve of histidine. The reaction of 
all twelve sulfhydryl groups of I with HgCI~ yielded an 
inactive enzyme (II), which could be completely reactiva- 
ted'  by 2-mercaptoethanol. I I  was photooxidized as 
described; enzymic activity and the amino acid composi- 
tion of the protein were determined after t reatment  with 
2-mercaptoethanol. The rate of act ivi ty  loss was essentially 
linear until  50% of initial activity remained, at which 
time four of the original twenty histidine residues, but  no 
other amino acids, had been destroyed. Subsequent 
act ivi ty loss proceeded at a slower rate. The substrates 
L-rhamnulose 1-phosphate and DHAP, as well as the 
competitive inhibitor, L-rhamnitol 1-phosphate partially 
protected I I  from photooxidation. The substrate analogue, 
fructose 1-phosphate, did not protect. The enzyme 
retained its full complement of zinc upon photooxidation. 
The data suggest that  while histidine is invol-~ed in the 
catalytic activity of I, the catalytically active histidine 
residues do not bind zinc. Furthermore, the sulfhydryl 
groups likewise have no role in zinc binding. 

Supported by NIH, grant GM-16779. 

A Mutant of E s c h e r i c h i a  co l i  Which Blocks  the 
Injection of Phage 2 DNA 
Dorothea Seandella and W. Arber 
Biozentrum, Klingelbergstrasse 70, d055 Basel 

We have isolated a new mutant  of E. coli, calIed pel-, 
which blocks the growth of phage 3̀ . From rare 3̀  plaques 
formed on pel- hosts, one can isolate 3̀  mutants (called 

hp) which regain plaque forming ability. Some 2 hp are 
temperature sensitive in growth on pel + and pel- hosts. 

Ultrastructural  Changes in Kupffer Cells of R a t  
Liver Induced by Streptozotocin  
P." Schneider 
Imtituts d'Histologie et de Bioehemie Clinique, 
Ecole de Mddeeine, 1277 Gen~ve 4 

Streptozotocin (N-methyl-N-nitrosoglucosamin), an 
oncolytic and diabetogenic (B-cytotoxic) drug, is also 
known to induce tumors after prolonged administration. 
We studied its effects on the ultrastructure of ro t l iver .  
Four weeks after a single injection (35 mg/kg, i.e.), many 
Kupffer cells appear filled with numerous cytoplasmic 
vacuoles of varying size containing pale and finely granu- 
lar material. These vacuoles, which tend to be confluent, 
resemble those found in mucopolysaccharide storage 
diseases. Several months (3-12) after a single injection, 
similar alterations occur in almost every Kupffer cell. 
Streptozotocin seems therefore to be an useful tool in 
establishing an experimental model for the study of mo- 
nonuclear phagocyte 'reactivity ' .  

Supported by SNSF. 

Isolat ion of Two  Nucleoprote in  Complexes  
Involved in P o l y o m a  Viral DNA Replication 
Th. Seebeek 
D@artement de Biologic Moldeulaire Universitd de Gen~ve, 
30, quai de l'Ecole de Mddeeine, 7271 Gen~ve 

In primary mouse kidney cells lyrically infected with 
Polyoma virus, the viral DNA replicates in close associa- 
tion with the host cell chromatin. From there, two 
virus specific nncleoprotein complexes could be dissocia- 
ted: Complex A, sedimenting at approximately 105 S, 
and complex B, sedimenting very homogeneonMy at 
approximately 75 S. Both complexes band, after fixation 
with formaldehyde, at a density of 1.48 g/cm 3 in CsC1. 

Analysis of the DNA from the two complexes by 
sedimentation, ethidium-bromide CsC1 gradients and 
hybridization showed that  complex A contains exclusively 
viral DNA, predominantely in its replicating form, while 
complex 13 contains the newly replicated, superhelical 
viral DNA molecules. 

Supported by SNSF, grants 3.593.71 and 3.759.72. 
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Stud ie s  of a D e o x y n u c l e o p r o t e i n  C o m p l e x  in Cel ls  
Rep l i ca t ing  SV40 Virus  
A. Sen, A. J.  Levine and R. Hancock 
Institut suisse de reeherches expdrimentales sur le cancer, 
rue du Bugnon 21, 7077 Lausanne, and JDept. of 
Biochemical Sciences, Princeton, USA 

Cells replicating SV40 virus contain viral DNA as a 
44S deoxynucleoprotein complex (Eason and White, 
J. Virol. 8, 363, 1971). We have used formaldehyde 
fixation (Hancock, J. Mol. Biol. d8, 357, 1970) to study 
this complex, using CsC1 equilibrium gradients to estimate 
the protein/DNA ratio. The complex contains a major 
component (>  95%) with a protein/DNA ratio of about 
0.9, and a minor component (>  5%) with a ratio of 0.05. 

With increasing ionic strength, conformational changes 
in the complex are detected below 0.6 M NaC1; above 
this concentration the protein/DNA ratio decreases. 
Certain tempera ture  sensitive SV40 mutants  produce 
complexes of lower protein/DNA ratio at the non- 
permissive temperature. 

Supported by grants from SNSF (3.358.70), USPHS and the 
American Cancer Society. 

A M e t h o d  of D e t e r m i n i n g  R a t e s  of D N A  S y n t h e s i s  
in Cel l  Cul tures  
M. P. Siegers and R. Schindler 
Pathologisehes Institut der Universitgt, 3008 Bern 

In cultures of a murine mastocytoma (cell line P-815- 
X2), endogenous synthesis of thymidine phosphates, as 
determined by the incorporation of 3H-deoxy-uridineinto 
DNA, was reduced within 10 mill to less than 2.5% of 
control values by the addition of amethopterin (0.01 raM) 
in combination with hypoxanthine and glycine. If 
8H-thymidine and unlabeled thymidine were added 
simultaneously with amethopterin, the increase with 
t ime of radioactivity in cellular DNA, after a lag period 
of 15 to 30 rain, was linear for at least 1 h, indicating 
tha t  during this t ime interval intracellular thymine 
nucleotides had the same specific act ivi ty as exogeneously 
supplied ~H-thymidine. This permitted calculation of the 
amount of thymidine incorporated per rain into l0 s cells. 
In conjunction with previously reported data on the 
base composition of mouse DNA, these results were used 
to calculate rates of DNA synthesis. Rates of DNA 
synthesis thus obtained were within 10% of those derived 
from the DNA content of diploid mouse cells and from 
measured cell multiplication rates. 

Supported by SNSF, grant 3.441.70. 

E l e c t r o n  M i c r o s c o p y  of P o t a t o  Sp indle  Tuber  
Viro id  
J.  M.  Sogo, Th. Koller and T. O. Diener 
Lab. ]. Electron Microscopy I, ETH-Z ,  
Universitiitsstrasse 2, 8006 Zi~rich 
Plant Virology Lab., U.S. Dept. of Agriculture, 
Beltsville, Maryland, USA 

The term 'viroid'  has been introduced to denote a novel 
class of subviral agents which are characterized by the 
apparent absence of a dormant phase (virions) and by 
genomes that  are much smaller than those of known 
viruses (Diener 1971). In spite of the small amount of 
genetic information that  viroids introduce into their 
hosts, they are able to replicate and to incite disease in 
certain organisms. 

Since essentially pure potato spindle tuber viroid 
(PSTV) is now available (Diener and Smith 1973), direct 
length measurements by electron microscopy appeared 
feasible. Four different main experiments were carried out 
using the protein monolayer spreading technique (Klein- 
schmidt and Zahn 1959): 

From these data we conclude that  PSTV is a double 
stranded RNA with a molecular weight in the order of 
105 daltons. 

T. O. Diener, Virology 45, 411 (1971). 
T. O. Diener and D. R. Smith, in press (1973). 
A. K. Kleinschmidt and R. K. Zahn, Z. Naturforseh. 14b, 770 

(1959). 

I m m u n o g e n i c i t y  of E n z y m e  A n t i - E n z y m e  
Speci f ic  A n t i b o d y  C o m p l e x e s  
B. Sordat, G. Habicht and R. D. Stoner 
ISREC,  7071 Lausanne, and Medical Research Center, 
Brookhaven National Laboratory, Upton, N. Y. 77973, USA 

The immunogenicity of specific antigen antibody 
complexes has been reported with various antigen sys- 
tems. Immunoenzymological techniques allow the tracing 
of active enzyme anti-enzyme specific complexes and the 
detection of the newly-formed humoral and cellular anti- 
enzyme antibody. Horse radish peroxidase (HRP) anti- 
H R P  complexes, prepared at equivalence or in antigen 
excess, are immunogenic and induce an early germinal 
center formation without detectable circulating antibody. 
These newly-formed germinal centers are characterized 
by a persisting deposition of the enzymatic H R P  activi ty 
within the dendritic intercellular network. H R P  anti- 
H R P  complexes induce with t ime the appearance of 
specifically sensitized cells which upon a second injection 
of fluid antigen will be the precursors of antibody- 
producing elements within the germinal centers and the 
medullary cords of the lymph nodes regional to the sites 
of injection. Large antigen excess conditions, as de- 
termined in vivo by the second fluid injection, may well 
be instrumental in the onset of the specific antibody pro- 
duction. The relative proportions of antigen and antibody, 
within the complexes at that  germinal center strategic 
location may influence the temporal course of the 
specific immune response. 

Supported by the SNSF (post-graduate grant from the research 
committee, University of Berne) and the US Atomi c Energy Com- 
mission. 

T u r n o v e r  of Nuc l ear  P r e - m R N A  in Duck  
E r y t h r o b l a s t s  
G. Spohr, T. Imaizumi and K. Scherrer 
D@artement de Biologie Moldculaire, ISREC,  
21, rue du Bugnon, 7011 Lausanne 

The nuclear pre-mRNA which has been shown to 
represent the precursors to cytoplasmic mRNAs' consist 
of a heterogeneous population of RNA species with 
sedimentation values from 20 to 80 S. The synthesis and 
decay of nuclear RNA of different size classes from duck 
erythroblasts have been investigated by electrophoretic 
analysis on polyacrylalnide gels. Incorporation of 3H- 
Uridine into the nuclear RNA reaches steady state after 
approximately 80 rain. At this time 40 to 50% of the 
radioactivity is found in RNA species heavier than 45 S. 
During a cold uridine chase the I~NA heavier than-45 S 
decays with a half life of the order of 30 rain, whereas the 
smaller RNA species are more stable and may decay with 
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half l ives of the  order of 2 to 3 h; the  longest half  l ives 
being observed in the  smaller  R N A  species (S < 28) and 
represent ing approx imate ly  15% of the  to ta l  nuclear  
radioact iv i ty .  We conclude tha t  there  exist  two principle 
pools of pre-mlRNA : 1. The  largest  molecules represent ing 
the  immedia te  t ranscr ip t ion  products ,  which break down 
as fast  as t hey  are synthesised wi th  a half  life of up to 
30'. 2. A fract ion of smaller  (20-45 S) p r e - m R N A  which is 
re la t ive ly  very  stable and m a y  const i tu te  a nuclear  
reserve. No 9 S m R N A  peak was observed. 

Different ia l  T r a n s l a t i o n a l  Capaci t ies  of D u c k  
and Rabbi t  Glob in  M e s s e n g e r  R N A s  
A. Stewart, E. Gander and K. Scherrer 
D@artement de Biologie Moldculaire 
ISREC,  21, rue du Bugnon, 1077 Lausanne 

The re la t ive  abili t ies of purif ied 9 S R N A s  from duck 
and rabb i t  re t iculocytes  to be t rans la ted  into the  cor- 
responding globins was measured using a number  of 
eukaryote  cell free systems. In  a lysate  sys tem from rabbi t  
ret iculocytes,  the  duck 1RNA was t rans la ted  wi th  ve ry  
low efficiency whereas the  rabb i t  R N A  in a duck ret iculo- 
cyte  lysate  was t rans la ted  to such an ex ten t  t h a t  the  
t rans la t ion of the  endogenous duck messenger R N A  was 
a lmost  complete ly  depressed. In  a par t ia l ly  purif ied cell 
free system consisting of mouse l iver  ribosomes, rabbi t  
re t iculocyte  ini t ia t ion factors and ra t  l iver  p H  5 fract ion 
(M. Schreier and T. Staehelin,  J. Mol. Biol., in press), 
bo th  duck and rabbi t  9 S R N A  when added alone were 
t rans la ted  equal ly  well. However ,  when bo th  were added 
together  in sa tura t ing  amounts ,  only the  rabbi t  messenger 
was t ranslated.  We  would propose tha t  our exper iments  
indicate a basic difference be tween the  re la t ive  abilit ies of 
duck and rabb i t  globin m R N A  to be t rans la ted  in cell free 
systems. We  are a t  present  cont inuing inves t igat ions  to 
de termine  whether ,  as wi th  rabbi t  e and fi globin m R N A s  
(H. Lodisch and M. Jacobsen,  J. Biol. Chem. 247, 3622, 
1972) there  are also t rans la t ional  differences be tween the  
m R N A s  which code for each of t i le 3 or 4 duck globins. 

T h e  S u b u n i t s  of the  T h e r m o p h i l i c  
A m i n o p e p t i d a s e  I f r o m  Bacillus stearothermophilus 
E. Stoll and H. Zuber 
Institut ]i~r Molekularbiologie und Biophysik, 
Eidg. Technische Hochschule, Ziirich-Hdnggerberg, 
8049 Zi~rich 

The thermophi l ic  aminopept idase  I (APIT~) from 
Bacillus stearothermophilus contains  two different  subuni t  
types  (e, fl), which can combine in different  ratios. 
Enzymes  wi th  e/fl rat ios of 1, 2 and 5 are found in the  
bacillus extract .  In  addi t ion an aminopept idase  composed 
only of ~ subunits  can be prepared.  Up to now we never  
were able to reac t iva te  all aminopept idase  containing 
only fi subunits.  

The ~ subuni t  is obviously  responsible for the  degrada- 
t ion of pept ides  wi th  amiI /oterminal  l ipophil ic  amino- 
acids. Pept ides  wi th  an amino te rmina l  asp or glu are also 
rapid ly  degraded by  aminopept idase  I bu t  no t  by  the  c~ 
subuni t  enzyme.  The  hydrolysis  ra te  of pept ides  like asp 
gly is propor t iona l  to the  fl subuni t  conten t  of the 
degrading enzyme.  

S t ruc tura l  and kinet ic  invest igat ions  suggest t ha t  
aminopept idase  I is a mul t ienzynle  complex  composed of 
two subuni t  types  wi th  aminopept idase  ac t iv i ty  bu t  
different  specificity.  

Supported by SNSF, grant 3.379.70. 

T h e  Speci f ic  Or ig in  of the  Prote ins  of 
C h r o m o s o m a l  D e o x y n u c l e o p r o t e i n  
G. Turner and R. Hancock 
Institut suisse de recherches expdrimentales sur le cancer, 
27, rue du Bugnon, 7011 Lausanne 

The origin of the  histones and non-histone proteins of 
purif ied chromosomal  deoxynucleoprote in  (DNP) was 
examined  using D N P  prepared f rom a mix tu re  of two 
populat ions  of cells, one conta in ing D N A  dist inguishable 
by  a dens i ty  label and the  other  containing radioact ively-  
labelled proteins.  D N P  was prepared by  a lysis procedure 
in which the  cell membrane  and nuclear  envelope are 
ins tantaneously  removed,  so tha t  each species of D N A  was 
equal ly  accessible to rad ioac t ive  cellular proteins.  
Label led proteins  were associated exclusively  wi th  D N A  
of normal  density,  and not  wi th  dense DNA,  and vice 
versa. The  proteins  associated wi th  D N A  in D N P  
prepared by  this procedure were thus  a l ready specifically 
associated wi th  D N A  in vivo,  and other  proteins are not  
bound non-specif ical ly to D N A  during the  prepara t ion  
of DNP.  

When  a mix tu re  of D N P  molecules thus  prepared is 
prec ip i ta ted  in 150 m M  NaC1 and redissolved, some 
labelled histones migra te  onto o ther  (dense) D N A  
molecules. This migra t ion  m a y  occur v ia  the  format ion  of 
in termolecular  aggregates be tween  the  2 species of DNP.  

Supported by SNSF, grant 3.358.70. 

F o r m a t i o n  of A v i a n  O n c o r n a v i r u s  Prote ins:  
Ident i f i cat ion  of a H i g h  Molecu lar  W e i g h t  
Precu rsor  
V. M. Vogt, R. Eisenman and Heidi Diggelmann 
Ddpartement de Virologie, Institut suisse de recherches 
expdrimentales sur le cancer, 
21, rue du Bugnon, 70J1 Lausanne 

Using ant ibodies  prepared against  d is rupted  virions of 
av ian  myeloblastosis  virus  (AMV) we have  been able to 
prec ip i ta te  and identify,  on SDS-polyacry lamide  gels, 
labelled vi ra l  polypept ides  f rom AMVdnfec ted  cells in 
tissue culture.  Af ter  a ten  minu te  pulse a non-vir ion 
prote in  wi th  a molecular  weight  of 75,000 dal tons is 
labelled while re la t ively  l i t t le  rad ioac t iv i ty  is incorporated 
into virion, proteins. Af ter  a 60 minu te  incubat ion  in non- 
rad ioac t ive  med ium,  however,  r ad ioac t iv i ty  appears  to b e  
chased f rom the  75,000 molecular  weight  prote in  into the  
v i r ion  proteins.  We observe the  same pulse-chase pa t t e rn  
in Rous sarcoma virus  t ransformed cultures. 

Tryps in  digest ion of the  isolated SaS-methionine 
labelled 75,000 mw prote in  gives the  same f ingerprint  
pa t t e rn  as the  t ryp t i c  pept ides  of S~5-methionine labelled 
AMV virions. 

These results imply  tha t  the  75,000 mw prote in  is a 
precursor  to av ian  oncornavirus  proteins.  

Supported by SNSF, grant 3.412.70. 


