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D y n a m i c s  of I s o v o l u m i c  R e l a x a t i o n  
in  the  Canine  Left  Ventr i c l e  
I .A mende, H.P.  Kr ayenbi~hl, H. Mehmel and W.Rutishauser 
Kardiovaskuliire A bteilung, Medizinische Poliklinik, 
Departement /~r Innere Medizin, 
Universitiit Zi~rich, 8006 Zi~rich 

I n  t he  ca t  p a p i l l a r y  musc le  i somet r ic  r e l a x a t i o n  is 
cha rac t e r i zed  b y  a n  e x p o n e n t i a l  decl ine in tens ion .  The  
ha l f - t ime  of t he  decl ine (t�89 cor re la tes  l inear ly  w i t h  t o t a l  
load. I n  t h e  p r e sen t  s t u d y  t he  i sovolumic  r e l a x a t i o n  per iod  
was  ana lyzed  in c losed-ches t  dogs anes t he t i z ed  w i t h  mor -  
p h i n e  a n d  chloralose.  Le f t  v e n t r i c u l a r  (LV) pressure  
( t i pmanome te r )  was  m e a s u r e d  a f te r  v a g o t o m y  a n d  be t a -  
b lockade  d u r i n g  v o l u m e  (dext ran)  and  pressure  (me tho-  
xamine)  load ing  a n d  d u r i n g  Ca++-infusion.  Af te r  closure of 
t h e  aor t ic  v a l v e  a n  a b r u p t  fal l  in  L V  pressure  was found,  
fol lowed b y  a n  e x p o n e n t i a l  decl ine  (25 to  50 msec) w h i c h  
dev i a t ed  f rom a s imple  e x p o n e n t i a l  on ly  in t he  la te  phase  ; 
t h i s  l a t t e r  p a r t  was  exc luded  f rom analysis .  A l inear  rela-  
t i onsh ip  was f o u n d  b e t w e e n  t�89 a n d  t h e  pressure  ex i s t ing  
a t  t he  onse t  of t h e  e x p o n e n t i a l  decay  (r = 0.74). The  
e n h a n c e m e n t  of t h e  ino t rop ic  s t a t e  b y  Ca++ was no t  
a ccompan ied  b y  a decrease  in t�89 W h e n  t he  pressure  a t  
t he  end  p o i n t  of t he  phase  of a b r u p t  pressure  d rop  exceeded 
110 m m H g  ( -4- 2.5) t h e  fol lowing decl ine in pressure  was  no  
longer  exponen t i a l .  Since ve loc i ty  of l eng t hen i ng  of t h e  
con t rac t i l e  e l emen t s  ( - -VcE) is inverse ly  r e l a t ed  to  t�89 one 
m a y  s t a t e  t h a t  1. s imi la r ly  to  the  f ind ings  in t he  pap i l l a ry  
muscle  the re  is a phase  oI c o n s t a n t  - -VcE du r ing  i sovolumic  
r e l a x a t i o n  excep t  a t  v e r y  h i g h  pressures  and  2. - -VcE is 
d e p e n d e n t  u p o n  phys i ca l  loading.  

Supported by SNSF, grant 3.484.70. 

C o n t i n u o u s  R e c o r d i n g  of a2PO4-Uptake in  Nerv e  
at  Dif ferent  PO 4 C o n c e n t r a t i o n s  
Bdatrice Anner-Maier, P. Jirounek and R. W. Straub 
Institut de Pharmacologie, 
Ecole de Mddecine, 1211 Gen~ve 4 

The  in f lux  of 3~PO 4 in to  r a b b i t  vagus  ne rve  f ibres  was  
c o n t i n u o u s l y  m e a s u r e d  ill a n  a p p a r a t u s  in w h i c h  t h e  pre-  
pa r a t i on ,  i n c u b a t e d  a t  37~ in r ad ioac t ive  T y r o d e  (pH 
7.40), was  s lowly pul led  a long  a counter ,  a f t e r  pass ing  
t h r o u g h  a tube ,  in  wh ich  t h e  ex t race l lu la r  space  was  
w a s h e d  free of a d h e r e n t  r ad ioac t iv i ty .  The  o u t p u t  of t h e  
coun t e r  t h u s  r ecorded  t h e  t o t a l  32PO4-uptake f rom 0 to  
60 ra in  as a f u n c t i o n  of i n c u b a t i n g  t ime.  V a r y i n g  t he  
ex t race l lu la r  P O  4 c o n c e n t r a t i o n  be t w een  0.08 a n d  8 m M  
a t  c o n s t a n t  ~2PO 4 showed t h a t  t he  t o t a l  PO4-up take  could  
be  d iv ided  in to  a f r ac t ion  t h a t  was  s a t u r a t e d  a t  a b o u t  
0.5 m M  PO,  a n d  a second f r ac t i on  t h a t  increased l inea r ly  
w i t h  ex t race l lu la r  P O  4. These  two f rac t ions  were obse rved  
w i t h  i n c u b a t i o n  t i m e s  exceeding  10 min.  Lower ing  t he  
t e m p e r a t u r e  to  10~ a l m o s t  abo l i shed  t he  f i rs t  f r ac t ion  
whi le  t he  second was  l i t t l e  affected.  B o t h  k inds  of exper i -  
m e n t s  i nd i ca t e  t h a t  t h e  P O  4 in f lux  can  be  d iv ided  in to  a n  
ac t ive  a n d  a pass ive  pa r t .  

Supported by SNSF, grant 3.286.69. 

Entr6e  p r 6 s y n a p t i q u e  de c a l c i u m  lors  de la 
s t i m u l a t i o n  de l 'organe  61ectrique 
Eliane Babel-Gudrin et Y. Dunant 
Institut de _Pharmacologie, Ecole de Mddecine, 
1211 Gen2ve 4 

L a  pr6sence de ca lc ium ionis6 dans  le mil ieu ex t race l -  
lu la i re  est  i nd i spensab le  5~ la  l ib6ra t ion  de l ' ac6ty lchol ine .  
Nous  avons  mesur6  le ca lc ium in t race l lu la i re  (Ca,) dans  le 
t i s su  61ectrog~ne de la Torpi l le  au repos  et  apr~s d i f f6rents  
t e m p s  de s t i m u l a t i o n  in v i v o  e t  in  vi t ro .  Dans  les deux  cas 
la s t i m u l a t i o n  fa i t  a u g m e n t e r  le t a u x  du  Ca,. Le gain  n e t  
est  de l ' o rd re  de 80 p m o l e s / p o t e n t i e l  d ' a c t i o n / g  de t i ssu  
i ra is .  L ' e n t r 6 e  de Ca se pou r su i t  lo rsqu 'o  n con t inue  ~ sti- 
m u l e r  le t i ssu  ; m a t s  sa v i tesse  d iminue  exponen t i e l l emen t .  
L ' e f f e t  a aussi  ~t6 observ6  en  u t i l i s a n t  du  4~Ca. L a  to t a l i t 6  
du  Ca est  6changeab le  dans  l ' o rgane  61ectrique pou r  a u t a n t  
q u ' o n  respec te  des t e m p s  d ' 6qu i l i b r a t i on  suff isants .  
L ' e n t r 6 e  de Ca mesur6e  ici concerne  les t e rmina i sons  ner-  
veuses  p r6synap t iques ,  pu i squ ' e l l e  se p r o d u i t  aussi  q u a n d  
la  r6ponse  des 61ectroplaques est  c o m p l ~ t e m e n t  abol ie  p a r  
le curare .  Nous  avons  mis  en  r e l a t ion  l ' en t r6e  du  Ca, la 
l ib6 ra t ion  de l ' ac6 ty lchol ine  et  la r6pa r t i t i on  in t race l lu la i re  
du  m6dJa teur .  

Cr6dit FNRS 3.309.70. 

C a l c i u m  A b s o r p t i o n  and V i t a m i n  D M e t a b o l i s m  
in  D i p h o s p h o n a t e - T r e a t e d  Rats  
J.-P.  Bonjour, D. v. Herrath, K. Schaefer and H. Fleisch 
Pathologisches Institut, Hi~gelweg 2, 3072 Bern 
Medizinische Klinik, Klinikum Steglitz, 
I Berlin 45, BRD  

D i p h o s p h o n a t e s  i n h i b i t  h y d r o x y a p a t i t e  c rys ta l  for- 
m a t i o n  in  vi t ro .  E t h a n e - l - h y d r o x y - l , i - d i p h o s p h o n a t e  
( E H D P ) ,  w h e n  g iven  a t  large doses, i nh ib i t s  bone  calcifica- 
t i o n  in vitamin D-repleted growing rats fed with a high 
Ca (1.4%) and a high P (1.3%) diet. This inhibition is 
accompanied by hypercalcaemia, hypercalciuria and a 
decrease in the intestinal calcium absorption. The in- 
testinal response could represent an adaptation to the 
diminished deposition of calcium into bone, and might be 
due to an alteration in the vitamin D metabolism. There- 
fore, the organ distribution and the metabolism of double 
labelled vitamin D 3 (i, 2-aH-4-14C-cholecalciferol) has been 
studied in these animals. The most striking finding was a 
reduced accumulation of radioactive cholecalciferol and 
its metabolites in the kidney of EHDP-treated rats. 
Blood urea, glomerular filtration rate (CI•), and renal 
plasma flow (CPAH) were not modified by EHDP treat- 
ment. The change in the renal uptake of labelled vitamin 
D may be a consequence of the alteration induced by the 
diphosphonate on calcium metabolism ; its relation, if any, 
with the decreased calcium absorption remains to be 
established. 

NF = Schweiz. Nationalfonds zur F6rderung der wissenschaft- FNRS = F0nds National Suisse de la Recherche Scientifique 
lichen Forschung SNRF = Swiss NatiOnal Science Foundation 
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P o s t n a t a l  G r o w t h  of the  Rat  L u n g  
P.H.  Burri, J .  Dbaly and E .R .  Weibel 
Anatomisches Institut der Universitiit, 
Biihlstrasse 26, 3012 Bern 

TO investigate the formation of alveoli, which occurs 
after birth, 18 rats were sacrificed in groups of three 
animals at the age of 1, 4, 7, 10, 13 and 21 days. Their 
lungs were fixed and processed for light and electron 
microscopic morphometry. The postnatal lung growth can 
be divided into 3 phases. Phase I (days 1 to 4) : The lung 
volume (V1) increase is merely to due an expansion of the 
airspace volume (Va), the septal volume (Vs) showing prac- 
tically no changes. The alveolar and capillary surface areas 
(Sa and Sc) remain stationary. Phase I I  (days 4 to 7) : Sa and 
Sc become doubled ; the increase in V1 is almost exclusively 
brought about by the doubling of Vs. Morphological data 
confirm a compartmentalisation of the primit ive air sacs 
through the outgrowth of new septa. Phase I I I  (7 to 21) : 
This period is marked by a further doubling of Sa and Sc 
and by the fact that  Va grows faster than Vs. This results 
in a thinning of the septa and of the airblood barrier. 

Whilst the body weight shows a 5-fold increase from 
7.2 to 38.5 g wi thin  3 weeks and V1 a 4-fold one (0.57 to 
2.25 cm3), the morphometrically determined pulmonary 
diffusing capacity is augmented by a factor of 6. I t  in- 
creases steadily from 0.05 to 0.30 ml �9 min -x �9 mmHg -1. 
This indicates that  lung function is not altered, despite 
the complex transformations of structure. 

Supported by SNSF, grant 3.5.68. 

Metabo l i c  and S truc tura l  Les ions  of a S y m p a t h e t i c  
G a n g l i o n  by  B l a c k - W i d o w  V e n o m  
Mdlahat Chmouliovsky-Moghissi, Y.  Dunant, J.  Graf, 
C. Rufener and R. W. Straub 
Instituts de Pharmacologie et d'Histologie, 
Ecole de ~VIddecine, 1217 Gen~ve 4 

In the presence of Latrodectus venom, synaptic trans- 
mission through the rat superior cervical ganglion rapidly 
failed in a manner which could be explained by depolariza- 
tion of the presynaptic nerve endings. Creatine phospho- 
kinase (CPK) activity, measured by an enzymatic fluori- 
metric method, was completely inhibited after one hour's 
incubation with the venom. The time course of CPK 
inhibition was parallel to the fall of synaptic transmission. 
The presence of cystein protected both, transmission and 
CPK, from the action of the venom. A 20 percent fall of 
the ATP content was observed in the presence of the 
venom; ATPase act ivi ty was not altered. When trans- 
mission was blocked, the ganglia did not show ultra- 
structural changes. Typical lesions of the presynaptic 
nerve terminals appeared later including cytoplasmic 
alterations and loss of synaptic vesicles. I t  is suggested 
that  Latrodectus venom blocks synaptic transmission by 
interfering with metabolic processes in which CPK and 
other SH-containing enzymes are involved. 

Supported by SNSF, grants 3.286.69 and 3.309.70. 

H i g h  P o t a s s i u m  and Lo w P o t a s s i u m  Red  Cel ls  
in  Catt le  
Ph. Christinaz and H . J .  Sehatzmann 
Veteriniirpharmakologisches Institut der Universitiit, 
3012 Bern. 

K and Na content of red blood cells was measured by 
flame photometry in 283 animals of different breeds of 
cattle. Within one breed animals with high K cells (up to 

70 m-moles/1 cell) and low K cells (down to 7 m-moles/1 
cell) were found. Na content varies inversely with IZ 
content. The frequency distribution suggests the presence 
of a large group of animals with high K (HK) cells and a 
small group of animals with low K (LK) cells. In vitro I-IK 
cells show a higher act ivi ty of the Na-K pump than LK 
cells. In an assay medium containing 100 m M  Na and 
10 mM K isolated membranes from H K  cells display a 
higher rate of ouabain-sensitive ATP splitting per mg of 
protein compared with those from LK cells. Much as in 
sheep and goats the higher rate of active Na-K transport 
seems to account for the elevated K concentration in H K  
cells. However, passive permeability of the membrane 
towards Na and K seems also to differ in the two types of 
cells. 

Inf luence  of A n o x i a  on the  M e m b r a n e  Po ten t ia l  
of R e t i n u l a  Cel ls  in  the  H o n e y b e e  Drone  
F. Baumann, D. Bertrand and G. Eperon 
Ddpartement de Physiologie, Ecole de Mddecine, 
12J7 Gen~ve 4 

In isolated heads of the honeybee drone, anoxia leads to 
a rapid decrease of the membrane potential  of retinula 
cells stimulated regularly with strong flashes of light. 
Anoxia, however, does not affect the membrane potential 
of retinula cells kept in darkness, except in cells which 
have been depolarized with current applied through an 
intracellular microelectrode. This latter finding suggests 
that  the decrease in membrane potential found in prepara- 
tions stimulated with light is the consequence of the 
depolarizing receptor potential. During the receptor 
potential or the depolarization induced by current, potas- 
sium ions are driven out of the cell and accumulate in the 
narrow extracellular cleft which surrounds retinula cells. 
Readmittance of oxygen leads to a rapid repolarization in 
both cases. This might be the result of a potassium pump- 
ing mechanism which requires oxygen. 

Supported by SNSF, grant 3.548.71. 

Vagal  and E x t r a v a g a l  Inf luences  D u r i n g  Art i f i c ia l  
R e s p i r a t i o n  in  the  Rabbi t  
Marc Fallert 
Physiologisches Institut der Universitiit, 4051 Basel 

In artificial respiration with a positive-negative-pressure 
respirator one reflex contraction of the diaphragm is 
elicited by each forced deflation. Within certain limits the 
rabbit can be ventilated with a frequency different from 
its own respiratory rate. Lowering of the mean air pressure 
below atmospheric pressure increases both the strength of 
the reflex contractions and the maximal respirator fre- 
quency at which the reflex closely follows the respirator 
action. Elevation of the mean air pressure reduces the 
strength of the reflex contractions and lowers the maximal 
respirator frequency. A t  insufflation with about 15 cm 
H20 the reflex contractions are abolished. After bilateral 
cervical vagotomy spontaneous respiration is slowed down. 
Artificial respiration with atmospheric or slightly negative 
pressure no longer influences the diaphragm contractions. 
Elevation of the mean air pressure to 15 cm H,O increases 
both the strength and the frequency of the diaphragm 
contractions. This suggests that  in artificial respiration 
with positive pressure the activity of the respiratory 
center is stimulated by extravagal influences and inhibited 
by vagal afferents from the pulmonary stretch receptors. 
The inhibition is dominant. 
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S l o w  R e c o v e r y  of  the  N a - S y s t e m  f r o m  Inac t iva t ion  
in  V e n t r i c u l a r  M y o c a r d i a l  F ibres  
L. S. Gettes and H. Reuter 
Pharmakologisches Institut der Universitiit Bern, 
3008 Bern 

The  k ine t ics  of the  i nward  N a  c u r r e n t  r espons ib le  for 
t he  r ap id  u p s t r o k e  of ac t ion  p o t e n t i a l s  (AP) in gu inea  pig  
pap i l l a ry  muscles  were s tudied.  W e  ana lyzed  t he  m a x i m u m  
r a t e  of rise, [(dV/dt)m~x] of t he  A P  as a func t i on  of mem-  
b r a n e  p o t e n t i a l  (MP) a n d  t ime.  M P  was va r i ed  b e t w e e n  
- -90 and  - -60  m V  b y  a d d i n g  KC1 to t he  b a t h i n g  solut ion,  
a n d  t i m e  was  va r i ed  b y  progress ive ly  s h o r t e n i n g  t he  
i n t e rva l  b e t w e e n  two  AP ' s .  I n  the  s t e a d y  s t a t e  t he re  was 
a s igmoid  re l a t ion  b e t w e e n  M P  a n d  (d V / d t ) ~ .  T he  t i m e  
c o n s t a n t s  for  (dV/dt)~,~ to  r each  t he  s t e a d y  s t a t e  va lue  
in t he  second AP,  i.e. t h e  r ecovery  f rom inac t i va t i on ,  in- 
c reased f rom less t h a n  20 msec w h e n  M P  r a n g e d  f rom 
--90 to - -85 m V  to  a p p r o x i m a t e l y  100 msec w h e n  M P  
r a n g e d  f rom --65 to  - -60 inV. Inc reas ing  [Ca]0 sh i f t ed  
b o t h  t he  s t e a d y  s t a t e  cu rve  a n d  t he  cu rve  r e l a t i n g  t he  
t i m e  c o n s t a n t s  to  M P  in t he  depolar iz ing  di rect ion.  Vol tage  
c l amp  e x p e r i m e n t s  i nd i ca t ed  t h a t  t he  i n a c t i v a t i o n  of t h e  
N a  c u r r e n t  a t  a n y  g iven  M P  was a m u c h  fas te r  process  t h a n  
t he  r ecove ry  f rom inac t i va t i on .  

Supported by NIH, grant HE 13321-02 and SNSF, grant 3.91.69. 

Effects  of  P y r a m i d o t o m y ,  M o t o r  Cort ica l  A b l a t i o n ,  
and  D e a f f e r e n t i a t i o n  on a C o n d i t i o n e d  F i n g e r  
M o v e m e n t  in  M o n k e y s  
M. C. Hepp-Reymond, R. Mackel, E. Trouche and 
M. Wiesendanger 
Institut [~r Hirn/orschung der Universitdt Zi~rich, 
August Forel-Str. 7, 8008 Ziirich 

E x p e r i m e n t s  were d is igned to  ana lyse  t he  effects of 
p y r a m i d a l  t r a c t  lesions and  m o t o r  cor t ica l  lesions on  force 
a n d  speed of a cond i t ioned  h a n d  m o v e m e n t  r equ i r i ng  
oppos i t ion  of t h u m b  and  index  finger.  In  a f i rs t  t y p e  of 
e x p e r i m e n t ,  t he  force t h r e s h o l d  necessa ry  for r eward  
could be  va r i ed  f rom 100 to  700 g. I n  a second t y p e  of 
expe r imen t ,  speed of t h i s  m o v e m e n t  was  t e s t ed  in a reac- 
t i on  t i m e  s i tua t ion .  Af te r  un i l a t e ra l  a n d  b i l a t e ra l  py ra -  
m i d o t o m y  as well  as a f t e r  un i l a t e ra l  cor t ica l  a b l a t i o n s  t he  
m o n k e y s  could r e l ea rn  t he  m o t o r  t a sk  even  a t  h igh  force 
th resholds .  However ,  t he  bu i ld ing  up of force was de layed  
as ev idenced  b y  an  increase  of t he  E MG  s u m m a t i o n  t i m e  
and  of t h e  rise t i m e  of t he  force curve.  Af te r  un i l a t e ra l  
p y r a m i d o t o m y  the  m o n k e y s  t r a i n e d  for speed e x h i b i t e d  a 
s ign i f ican t  increase  of t he  response  t i m e  w i t h o u t  equiva-  
l en t  increase  of t h e  E M G  latencies.  Fo l lowing  t o t a l  
d e a f f e r e n t i a t o n  of t h e  a rm,  t he  cond i t ioned  m o v e m e n t  
could n o t  be  rees tab l i shed .  

Supported by SNSF, grant 3.415.70. 

E l e c t r o p h y s i o l o g i c a l  P r o p e r t i e s  of  S p i n a l  
N e u r o n e s  in  T i s s u e  Cul ture  
L. Hdsli, P .F .  AndrOs and E. H6sli 
A bteilung ]i2r Neurophysiologie. 
Neurologische Universitiitsklinik, 4051 Basel 

Microe lec t rode  s tud ies  were m a d e  on  neu rones  of r a t  
sp ina l  cord  c u l t i v a t e d  for 13-49 days  in v i t ro .  Most  of t h e  
m e m b r a n e  p o t e n t i a l s  recorded  were b e t w e e n  - -40 and  
- -55 m V  a n d  did  n o t  exceed - -70 inV. T he  m e m b r a n e  

re s i s t ance  va r i ed  be tween  2 and  14 M~Q. An  increase  of 
p o t a s s i u m  in the  b a t h i n g  f luid caused  a depo la r i za t ion  of 

t he  cell m e m b r a n e  which  was p r o p o r t i o n a l  to  the  po tas -  
s ium concen t r a t i on .  Ac t ion  p o t e n t i a l s  could be recorded  
d u r i n g  i m p a l e m e n t  b y  t he  mic roe lec t rode  ( in ju ry  dis- 
charge) .  On some occas ions  s p o n t a n e o u s  d ischarges  were 
also obse rved  (ex t race l lu la r  recordings) .  On a smal l  
n u m b e r  of cells p o t e n t i a l s  which  re sembled  synap t i c  
p o t e n t i a l s  of sp ina l  m o t o n e u r o n e s  in s i tu  (J. C. Eccles, The  
Phys io logy  of Synapses ,  Spr inger ,  B e r l i n  1964) could be  
evoked  b y  pass ing  depo la r iz ing  c u r r e n t  pulses t h r o u g h  
a second microe lec t rode  loca ted  80-100 ~xm f rom the  im- 
pa l ed  neurone .  

Supported in part by the Sandoz-Stiftung zur F6rderung der 
mediziniseh-biologischen Wissensehaften, Basel. 

S e n s i t i v i t y  to Centra l  and S k i n  T h e r m a l  
S t i m u l a t i o n  in  Contro l  and O b e s e  Subjec t s  
P.H.  Gygax, P. .Pittet and Eric Jdquier 
Departement de Physiologic clinique, H@ital Nestld, 
1011 Lausanne 

Using  d i rec t  a n d  ind i r ec t  ca lor imet ry ,  t he  t he rmo-  
r egu la to ry  responses  to  m o d e r a t e  cold exposure  ( a m b i e n t  
t e m p e r a t u r e  20~ for 90 m i n  were s tud ied  in 2 groups  of 
female  sub jec t s :  con t ro l s  (n = 10) a n d  obese (n = 30). In  
t he  o v e r w e i g h t  subjec ts ,  t he  fal l  in i n t e rna l  t e m p e r a t u r e  
d u r i n g  t he  t e s t  was smal le r  t h a n  in t he  con t ro l s ;  in  addi-  
t ion,  t h e  levels of m e a n  sk in  t e m p e r a t u r e  were signifi- 
c a n t l y  lower in the  obese. To ta l  h e a t  loss a n d  me tabo l i c  
r a t e  were b o t h  more  e leva ted  in t he  con t ro l  group.  How-  
ever,  t he  h e a t  deb t  was  found  to  be  s imi la r  in  b o t h  groups.  
The  c u t a n e o u s  t h e r m a l  i n s u l a t i o n  of cont ro l s  was  lower 
t h a n  t h a t  of obese subjec ts .  These  resu l t s  show t h a t  over-  
we igh t  sub jec t s  do no t  increase  t h e i r  h e a t  p r o d u c t i o n  
d u r i n g  exposure  to  m o d e r a t e  cold. Th i s  e conomy  of 
calories resu l t s  f rom increased  c u t a n e o u s  t h e r m a l  insula-  
t i on  which  induces  lower h e a t  losses. The  f inal  consequence  
is a more  s t ab le  i n t e r n a l  t e m p e r a t u r e .  Since t he  m e a n  
skin  t e m p e r a t u r e  was lower in obese sub jec t s  t h a n  in 
controls ,  t he  c u t a n e o u s  t h e r m a l  d r ive  for increas ing  t h e i r  
me tabo l i c  r a t e  appea r s  to  be d a m p e d ;  th i s  m i g h t  be due  
to  t he  lack of fall  in  i n t e rna l  t e m p e r a t u r e  d u r i n g  t he  cold 
exposure .  

Supported by the Nestl6 Company. 

A c t i o n  of  T h y r o i d  H o r m o n e s  on T S H  Secre t ion  
Rate  and  C a t a b o l i s m  in P T U - T r e a t e d  Rats  
T. Lemarchand-Btraud and ]~I. Griessen 
Biochimie Clinique, Clinique Mddicale Universitaire, 
1071 Lausanne 

The  ac t ion  of 1.2 lzg/day of t h y r o x i n e  (T4) and  0.4 ~g /day  
T r i i o d o t h y r o n i n e  added  to  0 .01% Propy l t h iou rac i l  (PTU) 
in d r ink ing  w a t e r  was  s tud ied  in n o r m a l  r a t s  on  goi ter  
deve lopmen t ,  p l a s m a  a n d  p i t u i t a r y  t h y r o t r o p i n  (TSH) 
concen t r a t i ons  and  on  c a t a b o l i s m  a n d  secre t ion ra t e  of 
t h y r o t r o p i n .  I n  t he  P T U  + T 3 group,  add i t i on  of T~ to  
P T U  resu l ted  in p a r t i a l  i n h i b i t i o n  of t he  goi t rogenic  
ac t ion  of P T U .  However ,  Ta h a d  no effect  oppos i te  to  t h a t  
of P T U  on T S H  secre t ion  r a t e  a n d  p l a s m a  c o n c e n t r a t i o n  
d u r i n g  the  f i rs t  week  of t r e a t m e n t  w h e n  c o m p a r e d  w i t h  
the  P T U  group.  A t  one m o n t h ,  t he  T S H  secre t ion  r a t e  
s ign i f i can t ly  increased,  i n d i c a t i n g  t h a t  add i t i on  of a smal l  
q u a n t i t y  of T~ to  P T U  m a y  induce  s t i m u l a t i o n  of t h e  
T S H  synthes is .  In  t he  P T U  + T 4 group a f t e r  one m o n t h  
of t r e a t m e n t  add i t i on  of T 4 to P T U  affected t he  goi t rogenic  
ac t ion  of P T U ,  r e su l t i ng  in a la rger  goi te r  t h a n  t h a t  found  
in the  P T U  g r o u p .  T S H  secre t ion a n d  p l a s m a  T S H  con- 
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c e n t r a t i o n  d id  no t  increase  s igni f icant ly ,  i n d i c a t i n g  a 
pa r t i a l  b lockage  of T S H  secre t ion b y  PTU.  T S H  m e t a -  
bol isnl  was  p ro longed  in each  group.  Compar i son  b e t w e e n  
biological  and  r ad io im m uno l og i ca l  T S H  ac t iv i t i es  showed  
a good cor re la t ion  for the  p i t u i t a r y  T S H  con ten t ,  a l t h o u g h  
some d iscrepancies  were obse rved  rega rd ing  p l a s m a  T S H  
con ten t .  

Supported by SNSF, grant 3.644.70. 

p r o v o q u e  6ga lement  q u ' u n e  i n h i b i t i o n  par t ie l le ,  mais  son 
effet  n ' e s t  add i t i f  qu'A celui  de l ' o u a b a i n e  e t  n o n  pas  
Celui de l 'ac ide  6 thac ryn ique .  E n  plus,  le b iguan ide  n ' a  
a u c u n e  ac t ion  sur  la N a + - K + - A T P a s e  mic rosomale  qui  est  
trSs sensible  ~ l ' ouaba ine .  Ces r6su l t a t s  p o u r r a i e n t  i nd ique r  
que  le b iguan ide  ag i t  sur  la p o m p e  ~ sod ium sensible  
l ' ac ide  6 thac ryn ique .  

M o r p h o l o g y  of  A x o n a l  and Gl ia l  M e m b r a n e s  at  
N o d e s  of  R a n v i e r  
R . B .  Livingsion, C. Sandri, I4. P/enninger, 
K. Akert and H. Moor 
Hirn/orschungsinstitut der Universitdt, 
August, Forel-Strasse 1, 8008 Zi~ich 

P a n o r a m a s  of f reeze-e tched  m a t e r i a l  f rom r a t  and  ca t  
sp ina l  cord  a n d  p igeon  op t ic  t e c t u m  revea l  r epe t i t i ve  
s t r u c t u r e s  t h a t  imp l i ca t e  b o t h  a x o n a l  and  glial  m e m -  
b r a n e s  a s y m m e t r i c a l l y  in t he  p a r a n o d a l  zone. In  t h i n -  
sec t ioned  e.m. these  two cell t ypes  are  on ly  30 A a p a r t  in  
t h i s  region.  Cor responding  to  each  glial  wrapping ,  t he re  is 
a shal low i n d e n t a t i o n  enc i rc l ing  the  axon  which  is vis ible  
on b o t h  leaflets  of axona l  m e m b r a n e .  W i t h i n  these  i n d e n t a -  
t ions  are even ly  spaced  b a n d s  wh ich  r epea t  a t  250 to  
300 A_ in te rva l s .  These  b a n d s  are seen on  t he  ou te r  leaf le ts  
of b o t h  axons  and  glia b u t  t h e y  do no t  affect  t he  corres- 
p o n d i n g  inne r  leaflets.  The  b a n d s  a p p e a r  as para l le l  rows of 
gross par t ic les  r egu la r ly  spaced  65-70 A a p a r t  on  t he  glial  
side, a n d  as sha l low grooves  on  t he  axon  wh ich  are  
p u n c t u a t e d  b y  d iagona l  files r ecu r r ing  a t  t he  same in ter -  
val .  F o u r  ova l  s u b s t r u c t u r e s  can  be seen a long  t h e  
d iagona l  files. The  files sh i f t  t h e i r  o r i e n t a t i o n  w i t h  respec t  
to  t he  b a n d s  be tween  a p p r o x i m a t e l y  45 ~ to 60 ~ . The  w i d t h  
of t he  b a n d s  var ies  be t w een  250-300 A in co r respondence  
w i t h  these  angu l a r  differences.  Thus ,  t he  s t r u c t u r e  con- 
nec t ing  the  two cells d i sp lays  f lexibi l i ty ,  like a s t r e t c h  
fabric.  This  e l abo ra t e  in t e r face  m a y  p r e s en t  a ba r r i e r  to  
ionic flow a long t he  in te rce l lu la r  cleft  and,  s imul taneous ly ,  
f avor  in te rce l lu la r  exchanges  across t he  two m e m b r a n e s .  

Supported by SNSF, grants 3.133.69 and 3.134.69. 

I n h i b i t i o n  du  t r a n s p o r t  i n t e s t i n a l  et r6nal  par  le 
n - b u t y l - b i g u a n i d e  
A .-L. Luisier et J.  w . L .  Robinson 
D@artement de Chirurgie Experimentale, Hopital Cantonal, 
1011 Lausanne 

Le n - b u t y l - b i g u a n i d e  k h a u t e  c o n c e n t r a t i o n  a un  effet  
i n h i b i t e u r  sur  le t r a n s p o r t  i n t e s t i n a l  des acides amin6s  et  
des sucres mesur6  in v i t ro  sur  des rondel les  d ' i n t e s t i n  de 
cobaye  et  de ra t .  Cet  i nh ib i t eu r ,  t o u t  c o m m e  l ' ouaba ine ,  
n ' a  pas  d ' in f luence  sur  la v i tesse  in i t i a le  du  t r a n s p o r t  e t  
son effet  n ' e s t  mesu rab l e  que  lors d ' i n c u b a t i o n s  pro lon-  
g6es. D ' a u t r e  p a r t  si le t i ssu  a 6t6 p r6 incub6  en pr6sence 
d 'ouaba~ne  ou de b iguanide ,  on  r e m a r q u e  une  d i m i n u t i o n  
de la v i tesse  in i t ia le  de r6so rp t ion  du  s u b s t r a t  lors d ' u n e  
i n c u b a t i o n  ul t6r ieure .  Ces obs e r va t i ons  p e r m e t t e n t  de 
supposer  que le b i g u a n i d e  ag i t  en m o d i f i a n t  le g r ad i en t  de 
sodium.  E n  ou t re  darts des t r a n c h e s  de cor tex  r6nal  de 
chien,  l ' o u a b a i n e  ou l ' ac ide  6 t h a c r y n i q u e  ~ c o n c e n t r a t i o n  
m a x i m a l e  n ' i n h i b e  que  p a r t i e l l e m e n t  le t r a n s p o r t  des 
sucres e t  des acides amin6s,  t a n d i s  q u ' u n  m61ange 
d ' o u a b a i n e  et  d ' ac ide  6 t h a c r y n i q u e  l ' i nh ibe  compl~ temen t .  
Ces deux  p rodu i t s  ag issent  v r a i s e m b l a b l e m e n t  sur  deux  
p o m p e s  ~ sod ium diff6rentes.  Le n - b u t y l - b i g u a n i d e  ne  

O r i g i n  of  P r o t e i n s  in  S y n a p t i c  O r g a n e l l e s  
P. Marko and M. Cudnod 
Hirn/orschungsinstitut der Universitiit, 
August Forel-Strasse 1, 8008 Ziirich, 
und Friedrich Miescher-Institut, 4000 Basel 

The  c o n t r i b u t i o n  of fas t  (1) and  slow (2) axop lasmic  
f lows a n d  local syn thes i s  (3) to  the  or igin of synap t i c  
organel les  was  s tud ied  in t h e  v isua l  s y s t e m  of pigeon.  
P ro t e in s  in each f low were label led  w i t h  3H- and  14C- 
p ro l ine  or -leucine, respec t ive ly ,  b y  i n t r a o c n l a r  in ject ion.  
Subf rac t ions  ob ta ined  a f t e r  osmot ic  shock  of c rude  mi to -  
c h o n d r i a  (V.P. "Whit taker  et  al., B iochem.  J. 90, 293, 1964) 
are  d i f fe ren t ly  label led  by  t h e  t h r ee  sources. Slowly 
m i g r a t i n g  ma te r i a l  p r e d o m i n a t e s  in all  f ract ions ,  especial ly  
in those  soluble  (O) and  m i t o c h o n d r i a l  (I). The  fas t  
flow carr ies  m a t e r i a l  m o s t l y  for t he  smal l  m e m b r a n e  
(F) and  p l a s m a  m e m b r a n e  (G, H) f ract ions .  The  specific 
a c t i v i t y  of p ro te ins  label led  b y  local syn thes i s  is too h i g h  
to  be  due  to  mic rosomal  c o n t a m i n a t i o n .  B a n d s  specific 
for  t h e  synap t i c  vesicle f r ac t ion  (D) were i nves t i ga t ed  
w i t h  respec t  to  t he i r  or igins  b y  m e a n s  of SDS polyacry l -  
a m i d e  gel e lec t rophores i s  (P. Marko  e t  al., F E B S  Le t t e r s  
77, 261, 1971). 
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N a r r o w  E x t r a c e l l u l a r  Clef ts  B e t w e e n  Cardiac  
M u s c l e  F ibers  as  a P o s s i b l e  Site  for Ion 
A c c u m u l a t i o n  
David W. Maughan 
Department o/Physiology and Biophysics, 
University o/ Washington School o/1Vledicine, 
Seattle, Wash. 99195, USA 

T h i n  bund le s  of bul l f rog  au r i cu la r  f ibres  were vol tage-  
c l amped  us ing  a double-sucrose-gap  me thod .  Cur ren t  was  
m e a s u r e d  d u r i n g  and  fol lowing a depola r iz ing  vo l tage  
s tep.  Much  of t he  o u t w a r d  c u r r e n t  t h r o u g h  a depolar ized  
cell m e n l b r a n e  is p r o b a b l y  car r ied  b y  K ions. These  ions 
m i g h t  a c c u m u l a t e  w i t h i n  n a r r o w  in te rce l lu la r  spaces;  t he  
c u r r e n t  f rom the  clefts  to  t he  outs ide  so lu t ion  m a y  be  
car r ied  m a i n l y  b y  ions o the r  t h a n  K. Th i s  hypo thes i s  was  
t e s t ed  b y  keeping  t he  p r e p a r a t i o n  depolar ized for va r ious  
du ra t ions ,  and  d e t e r m i n i n g  t h e  ' r eversa l  p o t e n t i a l '  a t  t he  
end  of t he  depolar iz ing  vo l t age  step.  This  cha rac t e r i s t i c  
p o t e n t i a l  level,  a t  wh ich  n e i t h e r  a ' t a i l '  of ou tward -  no r  
a ' t a i l '  of i n w a r d - c u r r e n t  is obse rved  upon  repolar iza t ion ,  
was  - -60 m V  w i t h  a depola r iz ing  c l amp  of 3 sec, b u t  
- -40  m V  w i t h  a s tep Of the  same  a m p l i t u d e  (80 mV) last-  
ing for 15 sec. The  reversa l  p o t e n t i a l  sh i f ted  a p p r o x i m a t e l y  
+ 3 5  m V  w i t h  a 10-fold increase  in ex t race l lu la r  K. I t  is 
t h o u g h t  t h a t  the  change  of t he  reversa l  p o t e n t i a l  as a 
resu l t  of p ro longed  o u t w a r d  c u r r e n t  f low cor responds  to a 
change  of K equ i l ib r ium p o t e n t i a l  wh ich  in t u r n  po in t s  to  
K a c c u m u l a t i o n  w i t h i n  n a r r o w  ex t race l lu la r  clefts. 

Supported by NIH, grant 5TI-GMOO739. 
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T h e  D o r s a l  T h a l a m u s  as  a R e l a y  in  the  V i s u a l  
P a t h w a y s  of  the  P i g e o n  
R.E.  Meier, J. Mihailovic, M. Perisic and M. Cudnod 
Hirn/orschungsinstitut der Universitiit, 
August Forel-Strasse 7, 8008 Zi~rich 

1. Stereotact ic  in t raocular  in ject ion of aH-leucine and 
proline was applied. Optic  nerve  te rminals  conta in ing 
labelled proteins  were observed in N. lateralis anterior (LA) 
and N. dorsolateralis anterior (DLA) wi th  its subdivisions 
s i tuated dorsal ly and par t ly  ros t ra l ly  of N. rotundus. No 
ipsilateral  project ions were found. 2. Fol lowing uni la teral  
ab la t ion  of tile Wulst ,  re t rograde  degenerat ion was seen 
in the  medial  and caudal  pa r t  of DLA, leaving LA intact .  
3. Af te r  electrical  s t imula t ion  of one optic nerve  papilla,  
a 2.5 msec l a t en t  response was recorded in the  contra-  
la tera l  LA and DLA.  E v o k e d  responses were observed in 
the  Wuls t  b i la tera l ly  after  uni la tera l  D L A  st imulat ion.  
La tency  of the  ipsi lateral  response was 2.2 msec, while the  
cont ra la tera l  was 4.5 msec. 4. Cryogenic blockade of the  
dorsal tha lamic  area led to a severe decrement  of Wuls t  
responses bi la tera l ly  following contra la tera l  eye s t imula-  
tion. Thus, visual  in format ion  f rom one re t ina  reaches the  
contra la tera l  dorsal tha lamus  which in tu rn  bi la tera l ly  
projects  to the  Wulst .  

Supported by SNSF, grants 3.329.70 and 3.133.69. 

A T P  E x t r a c t e d  f r o m  the  I so la ted  S u p e r i o r  
Cerv ica l  G a n g l i o n  of  the  Rat:  Effect  of  E D T A  
Franfoise ]I~ir-Ldchaire, Michel Dolivo and Sylvia Landolt 
Institut de Physiologie, 7, rue du Bugnon, 7017 Lausanne 

The ganglion, excised from the  rat  and desheathed,  was 
incubated  in a s tandard  Krebs-b icarbonate  solution a t  
p H  7.4. A t  the  end of the  incubat ion  t ime  the  ganglion 
was frozen, dry-grounded and homogenized in perchloric 
acid a t  low tempera ture .  The  macromolecules  were 
separated f rom the  acidosoluble const i tuants  by centri-  
fugat ion at  11,000 g for 30 rain. The a m o u n t  of A T P  was 
measured  in the  neutra l ized supernatant .  

E D T A  had been added at  different  steps of the extrac-  
tion, i ts  concent ra t ion  va ry ing  f rom 0 to 5 raM. 13y 
adding this chela t ing agent  i t  was possible to de tec t  a 
surplus of ATP,  which could not  be found in the  non- 
t rea ted  supernatant .  

We  have  t r ied to expla in  the  origin of this surplus on 
the  basis of u l t ras t ruc tura l  observat ions  (F. Mir-L6chaire 
et  al., J. Physiologie 63, 256A, 1971) and biochemical  
findings (K. H. Berneis et al., Biochim-Biophys .  Acta  215, 
547, 1970). 
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P o s s i b l e  Role  of  A D H  in the  R e g u l a t i o n  of  
P o t a s s i u m  B a l a n c e  in  the  Rat  
J.  Mdhring, H. Brekner, G. Dauda, B. Mdhring and A. 
Schdmig 
t~harmakologisches Institut der Universitiit, 
69 Heidelberg, B R D  

I t  has been demons t ra t ed  recent ly  tha t  rats  w i th  
genetic diabetes  insipidus (D.I.) are hypokalemic .  In jec-  
t ion of vasopressin to such animals  causes potass ium 
re tent ion  wi thou t  affect ing sodium balance (J. M6hring 
et al., Life Sciences 77, 65, 1972). In  rats  heterozygous for 
D.I. ,  no changes in e i ther  sodium or pos tas ium balance 
were observed af ter  vasopressin adminis t ra t ion.  In  fur ther  

exper iments ,  the  effects of 50, 100, 125 and 250 m U  of 
vasopressin t anna te  on water ,  sodium and po tass ium 
balances  were s tudied in male  D.I .  rats.  Af ter  the  in jec t ion  
of vasopressin,  a dose-dependent  po tass ium and wate r  
re ten t ion  wi th  a concomi tan t  decrease in water  in take  and 
urine vo lume  were observed.  Sod ium balance was affected:  
only af ter  the  in ject ion of 250 mU,  which caused a sl ight  
sodium retent ion.  These findings and the  observat ion  of 
kal iopenic nephropa thy  in D.I .  rats  suppor t  the  hypo-  
thesis t ha t  A D H  is of significance for the  regulat ion of 
po tass ium balance in the  rat .  

Effect  of  Co lch ic ine  on S y n a p t i c  T r a n s m i s s i o n  
M. Perisic and M. Cudnod 
Hirn/orschungsinstitut der Universitiit Zi~rich, 
August t~orel-Strasse 7, 8008 Zi~rich 

Colchicine, in jected in t raocular ly  in doses of 10 or 
100 [xg, revers ibly  p reven ted  appearance  in optic  nerve  
te rmina ls  of mater ia l  labelled in the  ganglion cell bodies. 
Colchicine also induced reversible  u l t ras t ruc tura l  a l tera-  
t ions in the  terminals,  delayed en la rgement  of synapt ic  
vesicles and fibri l lar  prol iferat ion.  Af te r  in t raocular  
in ject ion of colchicine, electr ical  s t imula t ion  of the  opt ic  
ne rve  y ie lded  normal  evoked potent ia ls  in the  optic  t r ac t  
and on the  surface of the  opt ic  tec tum,  whereas responses 
recorded in the  depths  of the  t e c t u m  were reduced by  75 %, 
suggest ing a defici t  in synapt ic  t ransmiss ion at  the  optic  
nerve  terminals .  The colchicine-induced synapt ic  effect 
reached a m a x i m u m  wi th in  a few days and was reversible.  
These results imply  t h a t  mater ia l  migra t ing  wi th  axo- 
p lasmic  flow contr ibutes  to presynapt ic  s t ructures  and is 
i m p o r t a n t  for synapt ic  t ransmission.  

Supported by SNSF, grants 3.329.70 and 3.133.69. 

H u m o r a l  T r a n s m i s s i o n  of  S l eep ,  
P a r t i a l  I s o l a t i o n  and  C h a r a c t e r i z a t i o n  of  a 'S l eep  
Factor  Del ta '  
G.A. Schoenenberger, L .B .  Cueni, A .M.  Hatt and 
M. Monnier 
Chirurgisehe Klinik und Physiologisches Institut 
der Universitiit, 4051 Basel 

The previous technique for producing sleep dialysate  
f rom rabbi t  donors kep t  asleep dur ing ext racorpora l  
dialysis was improved,  as well  as the  assessment of the  
d ia lysa te ' s  hypnogenic  ac t iv i ty .  This was achieved by  
in t raven t r icu la r  infusion of dia lysate  to recipients sub- 
mi t t ed  to e lect roencephalographic  analysis (slow del ta  
r hy thms  of sleep) and to behaviora l  kinesigraphic tests  
(actogram: in dyn). The 'c rude '  sleep dialysate  was 
f rac t ionated  and the fract ions tested wi th  the  same bio- 
assays. Gel f i l t ra t ion on Sephadex  G-10 desalted the  
mater ia l .  The  salt-free f ract ion (higher M.W.) contained 
the  hypnogenic  act ivi ty .  A separat ion into 6 different  
Ninhydr in-pos i t ive  fract ions was achieved by TLC. The 
hypnogenic  ac t iv i ty  resided in one of t h e m  only. Af te r  
r echromat0graphy  on Sephadex  G-15, this mater ia l  
emerged as 3 different  Ninhydr in-pos i t ive  peaks. The  
hypnogenic  ac t iv i ty  was found in one of t hem with  a 1Rf- 
va lue  of 0.75 suggesting a M.W. around 800. High vol tage  
paper  electrophoresis revealed 4 different  Ninhydr in-  
posi t ive  spots in this ac t ive  peak. Two of t hem were 
ident i f ied by  amino-acid analysis as serine and glycine. 



Physiologie- Physiology 731 

The other two, after acid hydrolysis, yielded seven 
different amino-acids. The peptide nature of both com- 
pounds apparently associated with hypnogenic act ivi ty 
is suggested. 

R e s p i r a t o r y  Effects  of Preopt i c  D i a t h e r m i c  
H e a t i n g  in S l e e p i n g  Cats  
P.L.  Parmeggiani, C. Franzi~i, ]~. Lenzi and 
G. Zamboni 
Istituto di Fisiologia umana, Universita, 
40127 Bologna, Italia 

Ill cats hypothatamic temperature was recorded by 
means of a thermistor placed 2-4 mm from the electrode 
pair (2 mm tip distance) used for unilateral diathermic 
heating (0.75 MHz, 90-180 mW) of the preoptic region. 
Environmental  temperature was kept at 282~3~ to 
maintain panting threshold low. Under such conditions 
hypothalamic temperature and respiratory frequency 
during synchronized sleep (SS) were 39.09+0.06~ and 
24 4- 5/rain, respectively. Preoptic heating (90-140 m'vV, 
1-3 rain) increased hypothalamic temperature up to 
39.12 3= 0.06~ and elicited panting (982t: 31/rain, _P< 0.001) 
during SS, whereas during desynchronized sleep (DS) it 
raised hypothalamic temperature to 39.134-0.05~ but 
did not result in panting (414-15/min). Stronger and 
longer heating (150-180 roW, 2-5 min), applied to the 
preoptic region during D S until hypothalamic temperature 
reached 39.19 -4- 0.08 ~ elicited panting (117 ~ 25/min, 
P < 0.001). On this basis, the disappearance of spontaneous 
panting during DS a t  high environmental temperature 
(Brain Res., 6, 789, 1967) may be related to an increase in 
preoptic panting threshold. 

C a l c i u m  U p t a k e  in E n e r g y  Deple ted  H u m a n  
Red  Cell  G h o s t s  
H. Porzig 
Pharmakologisches Institut der Universitiit, 
Friedbi&lstrasse 49, 3008 Bern 

Three variants of K-rich ghosts were prepared from 
starved human red cells by reversal of osmotic hemolysis : 
1. O-Ca-EGTA-ghosts (hemolysing medium [HM~ con- 
taining no Ca but 2-4 m M  EGTA), 2. Ca-ghosts (HM 
containing 0.1-4 m M  Ca), 3. Ca-EGTA-ghosts (HM con- 
taining Ca and EGTA in various proportions to establish 
intracellular Ca concentrations between 10 -s and 10-~M). 
Ca uptake into O-Ca-EGTA-ghosts from media containing 
up to 14 m21~r Ca leveled off before equilibration was 
reached. The ratio of cellular to extracellular Ca was well 
below 0.25. Half of this uptake was bound to membrane 
sites and did not reach the intracellular space. Ca uptake 
into the membrane and into the intracellular space 
decreased with increasing concentrations of intracellular 
free Ca (ECa++Jd as was shown using ghost preparations 
2. and 3. 10-6MICa++J, inhibited the uptake almost 
completely. In the presence of mersalyl, a sulfhydryl 
blocking agent, intracellular Ca uptake into O-Ca-EGTA- 
ghosts was greatly increased. These observations suggest 
the Ca permeability under these conditions to be controlled 
by Ca bound to specific membrane sites. The self-limita- 
t ion of Ca uptake enables the cell to maintain a low 
[Ca++J, even in the absence of ATP-dependent Ca out- 
ward transport. 

Supported by SNSF, grant 3.91.69. 

A m i n o - A c i d  T r a n s p o r t  in H y p e r t r o p h i c  Rat  Kidneys  
J. W.L.  Robinson and V. 3/Iirkovitch 
D@artement de Chirurgie Expdrimentale, 
Hdpital Cantonal, 1011 Lausanne 

Renal compensatory hypertrophy was induced in rats 
by uninephrectomy or ligation of the ureter. The contra- 
lateral hypertrophic organs were studied three weeks after 
the operation and compared with those of sham-operated 
animals. An increase of more than 30% in cortical and 
total renal mass was observed. I t  was accompanied by a 
parallel increase in total cortical DNA, although the DNA 
per unit weight of cortex was unaltered. Transport of 
glycine by cortical strips was determined, and no change 
in absorptive capacity of the individual cells of hyper- 
trophic kidneys was encountered. The transport, when 
expressed in terms of unit weight of tissue, was unchanged, 
and the distribution ratio between intra- and extracellular 
space was unaltered. On considering the increment in 
total tissue mass, however, there was a highly significant 
increase in the glycine transport capacity of the hyper- 
trophic kidneys. 

F a c t o r s  M o d u l a t i n g  the  A c t i v i t y  of A. syIvaticus L. 
as M e a s u r e d  in an A c t o g r a p h  
Franfoise Schenk, Francine Inglin and Michel Dolivo 
Institut de flhysiologie, 7, rue du Bugnon, lOI 1 Lausanne 

A 80 • 80 x 90 cm wooden chest has been equipped for 
continuous actographic measurements. On the floor a box 
can be used as a nest; food and water are freely available; 
all exercise wheel is accessible at any time. Various control 
devices, mostly infrared beams allow to record the animal's 
activities, using a 20 channel Esterline Angus recorder 
and digital counters. 

The observed animal, Apodemus sylvaticus L., is noc- 
turnal and leaves the nest at nightfall. After a brief 
exploration of the environment he starts running in the 
wheel, and spends inside it  about 70% of the time he is 
awake. He stops this act ivi ty rather frequently in order 
to explore again the enclosure, drink, eat or store food, 
gather sawdust in front of the entry of his nest or heave it 
on the top of his food. We have been able to show in- 
trinsic and extrinsic factors which are likely to modify the 
wheel running during the life of an animal (between the 
3rd and the 24th month). These factors include individual 
caracteristics, sex, age, weight, season and light. 

Supported by SNSF, grant 3.240.69. 

Intrace l lu lar  Quant i f i ca t ion  of A l k a l i n e  
P h o s p h a t a s e :  S tud ie s  w i t h  U l t r a m i c r o m e t h o d s  
Udo Schmidt and Ulrich C. Dubach 
2gfedizinische Poliklinik der Universitiit, 4000 Basel 

Investigators who are engaged in subcellular fraction- 
ation of renal tissue use alkaline phosphatase (a. P'tase) 
as a marker for the identification of the brush border 
membrane fraction. Cytochemical technique revealed 
conflicting results on the subcellular distribution of this 
enzyme. We reinvestigated this problem using all ultra- 
microtechnique for quantification of a. P' tase in the basal 
and luminal area of the epithelial cell of rat renal proximal 
tubule. Proximal convoluted (PTC) and straight (PTR) 
portions were dissected out from lyophilized rat renal sec- 
tions. From each tYl?C and P T R  (20 ng dry weight) the 
basal and luminal area (3 ng each) were separated and 
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a. P ' t a s e  was d e t e r m i n e d  us ing  oil-well  t e c h n i q u e  a n d  
p - n i t r o p h e n y l p h o s p h a t e  as subs t ra t e .  T he  fol lowing t a b l e  
gives t he  moles  of  s u b s t r a t e  used pe r  kg of d r y  we igh t  and  
pe r  h o u r  a t  37~ in t h e  absence  (OCN) a n d  in t he  presence  
of cyanide .  

CN 10 m ~ I  CN CN sens. a. P ' t a s e  

Basa l  area  
f rom PTC 41,9 20.4 21.5 
f rom P T R  11.7 3.8 7.9 
L u m i n a l  a rea  
f rom PTC 137.8 3.6 134.2 
f rom P T R  171.0 4.2 166.8 

The  va lues  sugges t  t h a t  a. P ' t a s e  is localized in t he  
whole  surface  m e m b r a n e  of t he  r ena l  p r o x i m a l  t u b u l a r  
cell i nc lud ing  basa l  infoldings.  

Supported by SNSF, 3.207.69 and DFG. 

t he  t h y r o c y t e s  a n d  t he  v o l u m e  pe r cen t  of the  colloid 
( in ter ferometr ica l ly)  in h y p o p h y s e c t o m i z e d  T S H - s u b s t i -  
t u t e d  ra ts .  The  T R H - t r e a t e d  a n i m a l s  showed  s igni f ican t  
i nh ib i t i on  of t he  func t i on  of t he  t h y r o i d  in th i s  sys t em as 
shown b y  t he  decreased  s t a n d a r d i z e d  a c t i v i t y  index :  

N A I  SD n 

Contro ls  (TSH 6 I .U.)  0.42 •  9 
Contro ls  (saline) 0.21 4-0.041 8 
T R H  0.3 nag 0.24_42_0.021 3 
T R H  4- T S H  0.334-0.025 4 

These  d a t a  sugges t  t h a t  in  h y p o p h y s e c t o m i z e d  r a t s  
T R H  exer t s  an  i n h i b i t o r y  effect  on  the  t hy ro id .  In  v i t ro  
s tudies  h a v e  so far  fai led to  revea l  a pe r iphe ra l  effect  on  
t he  thyro id ,  sugges t ing  t h a t  t he  i n h i b i t o r y  effect is an  
ind i rec t  r a t h e r  t h a n  a d i r ec t  one. 

Effects  of D i p h e n y l h y d a n t o i n  on S o d i u m  
T r a n s p o r t  in F r o g  Sk in  
R.C. de Sousa and A. Grosso 
D@artement de ]~hysiologie, 
Ecole de Mddecine, 7211 Gen~ve 4 

D i p h e n y l h y d a n t o i n  (DPH),  an  an t i convu l s i ve  and  an t i -  
a r r h y t h m i c  agent ,  ha s  been  shown  to  af fec t  sod ium 
t r a n s p o r t  in severa l  t issues,  inc lud ing  b r a i n  and  muscle.  
W e  h a v e  u n d e r t a k e n  a s t u d y  of D P H  on a m p h i b i a n  
epi thel ia .  Pieces  of frog a b d o m i n a l  skin  were m o u n t e d  in 
luc i te  double  c h a m b e r s  w i t h  b o t h  sides exposed to  iden-  
t ica l  ae ra t ed  R i n g e r  solut ions .  P o t e n t i a l  difference (PD) 
and  sho r t  c i rcui t  c u r r e n t  (SCC) across t he  skin  were 
m o n i t o r e d  c o n t i n u o u s l y  b y  s t a n d a r d  t echn iques .  A d d i t i o n  
to  t he  e x t e r n a l  surface  of t he  skin  of D P H  up  to  33 tzg/ml, 
el ici ted a rapid ,  sus t a ined  rise in b o t h  P D  and  SCC. The  
effect  was revers ib le  a n d  could be induced  r epea t ed ly  on 
t he  same  p r e p a r a t i o n .  The  ac t ion  of oxy toc in  (33 m U / m l )  
was  no t  modi f ied  b y  t he  presence  of D P H  pr ior  to, or  
a f te r  a d d i t i o n  of, t he  hormone ,  t h e  effects of b o t h  agen t s  
be ing  add i t ive .  A d d i t i o n  of D P H  to  t he  i n t e rna l  surface  
of t he  skin  was w i t h o u t  effect  in  t he  r ange  of concen t r a -  
t ions  used. Ami lo r ide  comple t e ly  abo l i shed  t he  effect  of 
D P H .  The  ev idence  o b t a i n e d  suggests  t h a t  D P H  increases  
sod ium p e r m e a b i l i t y  a t  t he  ou te r  surface of t he  skin.  

Supported by SNSF, grant 3.567.71. 

Diffus ing  Capac i ty  in Rat  L u n g s  F ixed  
at Dif ferent  D e g r e e s  of Inf lat ion  
Peter Untersee, Joan Gil and Ewald R. Weibel 
A natomisches Institut der Universitdt, 
Bi~hlstrasse 26, 3012 Bern 

R a t  lungs  were f ixed for e lec t ron  mic roscopy  by  vascu la r  
per fus ion  u n d e r  con t ro l led  physio logica l  cond i t ions  a t  f ive 
po in t s  of t he  p res su re -vo lume  curve.  This  revealed  t he  
presence  of col lapsed alveol i  in all  lungs,  b u t  in an  increas-  
ing p r o p o r t i o n  a t  lower in f l a t ion  degrees. Such.  regions 
c o n t a i n e d  supe r imposed  capi l la r ies ;  t he  n a r r o w  space 
s e p a r a t i n g  the  a i r -b lood ba r r i e r s  was  filled b y  ma te r i a l  of 
the  a lveo la r  l in ing  layer.  I n  add i t ion ,  i ncomple t e  in f l a t ion  
causes fo ld ing of i n t e ra lveo la r  septa .  Th i s  resul ts  in  a 
re la t ive  r educ t i on  of the  real  or func t iona l  a lveo la r  surface 
a rea  ava i l ab le  for d i f fus ion down  to less t h a n  50% of t he  
t issue surface.  The  cap i l la ry  v o l u m e  depends  on the  
a lveo lo-cap i l la ry  pressure  g rad ien t .  The  h a r m o n i c  m e a n  
th ickness  of t he  a i r -b lood ba r r i e r  shows t he  lowest  va lue  
a t  h ighes t  in f l a t ion  degrees, b u t  i t  is genera l ly  lower t h a n  
t h a t  e s t i m a t e d  on  ful ly e x p a n d e d  lungs  because  t he  folding 
of sep ta  d is locates  t h i c k - b a r r i e r  po r t i ons  a w a y  f rom the  
surface.  The  r e su l t i ng  ava i l ab le  d i f fus ing capac i ty  is a 
func t ion  of t he  degree of lung  inf la t ion ,  v a r y i n g  be tween  
50% nea r  F R C  a n d  over  90% nea r  TLC. 

Supported by SNF, grant 3.5.68. 

P e r i p h e r a l  Effects  of the  H y p o t h a l a m i c  
H y p o p h y s i o t r o p h i c  R e l e a s i n g  H o r m o n e  T R H  
( T h y r o t r o p i n  R e l e a s i n g  H o r m o n e )  
H. Steiner, U. Achterrath, R.O. Studer and W. Boguth 
Forschungsabteilung, F. Hoffmann-La Roche Co. AG, 
4002 Basel 

The  effect  of T R H  on t he  t h y r o i d  was s tud ied  in v ivo  
in h y p o p h y s e c t o m i z e d  H o l t z m a n - r a t s  wh ich  h a d  been  
g iven  a low iodine d ie t  for  11 days  and  were t r e a t e d  b y  
5 t imes  100 ng  T R H  s.c. on  t he  las t  2 days.  The  in v ivo  
u p t a k e  of la~I in  t he  t h y r o i d  was t h e n  measured .  I t  was  
s ign i f i can t ly  decreased  w h e n  c o m p a r e d  to  t h a t  in  sal ine-  
t r e a t e d  cont ro l s  ( =  100%) :  53 .48-70 .63% (mean  62.054-  
8.59). 

The  s t a n d a r d i z e d  a c t i v i t y  index  N A I  (W. ]3oguth a n d  
D. Frenzel ,  H i s tochem i e  5, 135, 1965) of t he  t h y r o i d  was 
d e t e r m i n e d  b y  m e a s u r i n g  t he  m e a n  nuc lea r  d i a m e t e r  of  

C e l l - t o - C e l l  Dif fus ion of T E A  in Calf Hear t s  
Robert Weingart 
Physiologisches Institut der Universitdt, 
Biihlplatz 5, 3012 Bern 

R i g h t  v e n t r i c u l a r  bund le s  (0.9-1.2 m m  th ick ,  8-9  m m  
long) were exposed  to  1*C-labelled t e t r a e t h y l a m m o n i u m -  
b romide  (10 raM)  over  ha l f  of t h e i r  l eng th  for 10 min.  
Subsequen t ly ,  t h e y  were w a s h e d  in n o n r a d i o a c t i v e  
Ty rode ' s  so lu t ion  for 2-6  hrs,  f rozen in l iquid  air  and  cu t  
in to  slices. T E A  was de t e rmfned  b y  a l iquid  sc in t i l la t ion  
me thod .  Since t he  p r e p a r a t i o n s  a t  res t  showed  no measur -  
able  eff lux of T E A  in t he  l a te r  p a r t  of the  wash ing  period,  
t he  a s s u m p t i o n  was m a d e  t h a t  no  T E A  was lost  t h r o u g h  
t he  surface  m e m b r a n e .  On th i s  a s s u m p t i o n  a p lo t  of 
r a d i o a c t i v i t y  aga ins t  d i s t ance  could be  f i t ted  b y  a theore t i -  
cal l ine (eq. 2.14 b y  Crank,  1967). The  a p p a r e n t  diffusion 
coeff icient  works  ou t  to  2 • 10 -6 cm 2 sec -1 wh ich  is 4 t imes  
lower t h a n  t h a t  r epor t ed  for ~2K in t he  same  t y p e  of 
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bundles (Weidmann,  J.  Physiol.  187, 323, 1966). The 
results suggest t h a t  T E A  wi th  a molecular  weight  of 130 
can cross in tercala ted disks. T E A  increased the  dura t ion  of 
act ion potent ia ls  (Ha ld imann ,  Arch. int. Pharmacodyn .  
146, 1, 1963). This effect persisted in TEA-f ree  solutions 
which would be expected  if T E A  s tayed in the  intra-  
cellular c o m p a r t m e n t  and acted on the surface membrane  
from inside. 

D ig i ta l  P r o c e s s i n g  of Sp ike  T r a i n  Data  
Urs R. Wyss 
Hirn/orschungsinstitut der Universitfit, 
August Forel-Strasse 1, 8008 Zi~rich 

Inpu t  raw da ta  are pre-ampli f ied neuronal  uni t  poten-  
tials, recorded by  microelectrodes.  The inpu t  potent ia l  is 

scanned at  a ra te  of 40 kHz,  and the  d ig i ta l  samples dis- 
p layed  on-line. For  each uni t  potent ia l ,  the  t ime  of occur- 
rence and the peak  ampl i tude  are recorded as 24-bit and 
12-bit integers, respect ively.  Mul t i -uni t  records of a single 
electrode are then  separated by use of a peak  ampl i tude  
his togram.  Associated even t  t imes  are re-arranged in 
ascending order and stored as da ta  files on a bulk s torage 
device. Each  analysis p rogram refers to a t  least one of 
these t ra in  files. Single t ra in  processing is required for all 
f irst  and second order  p roper ty  es t imates  of one uni t  
discharge pat tern.  Func t iona l  dependence of s imul taneous  
records are tes ted by  lagged coincidence of forward and 
backward  recurrence times. His tograms,  funct ion est im- 
ates, sca t te r  d iagrams and digi tal  values  are displayed on 
digi ta l  oscilloscopes for inspection. Fur thermore ,  all these 
values  are plot ted.  

Supported by SNSF, grant 3.133.69. 
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The  C o m p l e m e n t - B i n d i n g  S i tes  on Rabbi t  IgG 
Renate Allen and H. Isliker 
Institut de Biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 1011 Lausanne 

The modif ica t ion  of t r yp tophan  in rabbi t  IgG and its 
f ragment  Fc wi th  2-hydroxy-5-ni t robenzyl  b romide  
(NBB) substant ia l ly  decreases their  an t i complemen ta ry  
act ivi ty .  In  order to locate the  posi t ion of the cri t ical  
residues in the  complement -b ind ing  site, modified IgG 
was digested wi th  pepsin and subjected to gel f i l t ra t ion to 
yield a 5000 MW T pept ide  f ract ion which contained N]3B- 
modif ied t r yp tophan  ( P E P  V, der ived f rom Fc near  the 
'hinge region').  Since the  modif ica t ion  of a few t ryp to-  
phans m a y  affect different  par ts  of the  molecule and 
therefore the  binding site:: for different  components  of 
complement ,  the  f ixat ion of 125I-labelled Clq (a subuni t  of 
the  first  componen t  of complement)  by na t ive  and N B B -  
t rea ted  IgG and its f ragments  Fc  and F (ab')~ was also 
studied. Insoluble  aggregates of IgG and its f ragments  
were prepared by  dioxan precipi ta t ion.  One mg Fc fixed 
1 ~g 12~I-Clq, wehreas the  N B B - t r e a t e d  Fc  f ixed 0.01 sg  
Clq, p rov id ing  a control  value  to measure  the  inhibi tory  
ac t iv i ty  of pept ides  der ived f rom Fc. F r a g m e n t  F(ab')2 
did not  fix Clq, confi rming t h a t  the  site of in teract ion is 
located on Fc. The  f inding tha t  F(ab')~ fixes complement  
when incubated  wi th  whole serum points  to a mechan ism 
involv ing  the  recent ly  described 'bypass '  (Jacot-Guil lar-  
rood). 

Supported by SNSF, grant 3.605.71. 

Pos i t i ve  and N e g a t i v e  Cooperat iv i ty  in the B i n d i n g  
of C o e n z y m e  to Yeas t  A l c o h o l  D e h y d r o g e n a s e  
Pierre Amiguet and Pier Luigi Luisi 
Technisch-Chemisches Laboratorium E TH Zi'trich, 
Universitfitstrasse 6, 8006 Zi~rich 

Y A D H  (yeast alcohol dehydrogenase)  is a te t ramer ic  
enzyme which catalyses the in terconvers ion of e thanol-  
ace ta ldehyde in the  presence of n icot inamide  adenine 
dinucleotide coenzyme (NAD-NADH) .  The  four subunits  
are chemical ly  equal  (I. Harris,  Na tu re  203, 30, 1964). We 
found tha t  the  binding of N A D  and N A D H  to Y A D H  
produces a quenching  of the  t r yp tophan  fluorescence. 
This phenomenon  bears direct  evidence to the  presence of 

tryptophan at the active site. The quantitative evaluation 
of the quenching process provides an accurate, fast routine 
method to determine enzyme-coenzyme binding constants 
and to detect cooperative subunit interactions accom- 
panying the binding. The binding of NADH is character- 
ized by positive cooperativity, with a Hill coefficient of 
2.5 approx, in the first part of the titration range. The 
binding of the fourth subunit is the loosest one, and this 
explains  some claims (F.M. Dickinson,  Biochem. J.  720, 
821, 1970) tha t  the  enzyme has only three  binding sites 
for N A D H .  The binding of N A D  is character ized by  a 
lower af f in i ty  in the  last p,~rt of the  t i t r a t ion  range, and 
indicates  weak nega t ive  cooperat ivi ty .  P re l iminary  results 
show tha t  the  b inding of coenzyme to lac ta te  dehydro-  
genases f rom var ious  sources proceeds wi th  s imilar  pat-  
tern,  and posi t ive  and negat ive  coopera t iv i ty  upon co- 
enzyme binding has been already found by  other  authors  
in yeas t  g lycera ldehyde-3-phosphate  dehydrogenase  (R. A. 
Cook and D .E .  Koshland,  Biochemis t ry  9, 3338, 1970). 
This  seems to indicate  t ha t  a common  cooperat ive  
mechan i sm is opera t ive  in most  t e t r amer ic  dehydrogen-  
ases in the  b inding of coenzyme. 

G l u t a m a t e  D e h y d r o g e n a s e  of Cort ica l  N e u r o n s  
and B ra in  M e t a b o l i s m  
J. Pierre Bargetzi, Jacqueline P/ister and 
Bernard Schwendimann 
Ddpartement de Biochimie, Ecole de Chimie, 
16 bd d'Yvoy, 1211 Gen~ve 4 

I t  has often been s ta ted  tha t  the  v e r y  high conten t  of 
free g lu tamic  acid in the  central  nervous  sys tem can 
opera te  as an 'energy booster '  or a secondary energy 
source, under  stress condit ions and deplet ion of carbo- 
hydra te  supply or  af ter  repeated firings of nerve signals. 
Considering the inabi l i ty  of (radioactive) Olu to pene t ra te  
into the  neurons and the  l imited access of Olu, also tak ing  
into account  the  major  funct ions of Glu as the  precursor  
for the  biosynthesis  of a va r ie ty  of nucleotides,  amino 
acids and brain amines,  as well as its pos tu la ted  contr ibu-  
t ion as a neuro t ransmi t te r  in certain cells or as a media to r  
in the  a t t a i n m e n t  of subfiring level potent ials ,  brain G D H  
occupies a key posi t ion in the  metabol i sm of the  central  ner- 
vous system. I ts  regulat ion isl ikely to be dependent  on num- 
erous factors and to be str ict ly modula ted .  Bu t  could brain 
G D H  really work  in reverse wi th in  nerve  cells ? To answer 
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this and other  intr iguing questions, a s tudy  was in i t ia ted  
in our l abora tory  on the  cellular locat ion of the  e n z y m e  
and its physical,  chemical  and kinet ic  parameters .  A 
highly  purif ied enzyme has been prepared  in a crystal l ine 
state.  E n z y m a t i c  propert ies  were inves t iga ted  under  
s teady-s ta te  condit ions and re la t ive  affinit ies towards  
substrates  (and products)  de termined.  T h e r m o d y n a m i c  
calculat ions based upon ei ther  theore t ica l  heats  of forma- 
t ion or the  values  of reduct ion  potentials ,  when ex tended  
wi th in  the  entire range of physiological  var ia t ion  in the  
avai labi l i ty  of all reactants ,  preclude any reversal  of the  
reaction,  e.g. the  format ion  of 2-oxo-glutaric acid and 
ammon ia  f rom Glu. The mechan ism of the  forward reac- 
t ion appears  to f i t  wi th  a mixed  sequent ia l  p ing-pong 
pa t t e rn  in a ' t r i - t r i '  sys tem (water being t aken  into account  
a t  the  p H  set a t  7.0). 

Supported by SNSF, grant 3.426.70. 

Loca l i za t ion  of Te i cho ic  Ac i ds  in  Cell  Wal l s  
of G r a m  Pos i t i ve  Bacter ia  
Heinz Bauer, David R. Farr and Marc Horisberger 
Research and Development Department, 
Nestld Products Technical Assistance Ltd., 
t800 Vevey, Switzerland 

Some teichoic acids are known to be par t ia l ly  subst i tu t -  
ed by  ~-D-glucopyranosy] residues such as the  teichoic 
acids of Streptococcus/aecalis (strain 8191) and Lactobacil- 
lus plantarum (strain 17-5). They  therefore  wi l l  b ind 
specifically the  phy tohemagg lu t in in  Concanaval in  A 
(Con A). Con A, labelled wi th  mercury  or colloidal  gold 
coated wi th  Con A have  been used as markers  for electron 
microscopy. Teichoic acids, localized by  this technique  
showed areas of different  dens i ty  of label l ing indica t ing  
an uneven  dis t r ibut ion of the  te ichoic acids in the  cell 
wall. The  labell ing pa t t e rn  migh t  correspond with  dis t inct  
different iat ions of the  p lasma membrane  observed af ter  
freeze-etching. The  densest  label  was observed over  the  
newly forming septa. 

Stud ies  on the  S tructure  of the  Q f l - G e n o m e  
M . A .  Billeter, H. Goodman, J .  Hindley, D. Kolako]shy, 
H. Weber, G. V6geli and C. Weissmann 
Institut /iir Molekularbiologie, Universitiit Ziirich, 
Hdnggerberg, 8049 Zi~rich 

5' t e rmina l  segments  of Qfl plus and minus  s t rands were 
prepared  by  synchronized synthesis  and the i r  nucleot ide 
sequences were de termined  as described earlier (Billeter 
et  al., Na tu re  224, 1083, 1969; Goodman et  al., Proc. Nat .  
Acad. Sci. 67, 921, 1970). The sequence of 330 i lueleotides 
a t  the 5' t e rmina l  region and 160 a t  the  3' t e rmina l  region 
was deduced. A replicase binding site, compris ing 100 
nucleotides,  was isolated and its s t ruc ture  elucidated.  
More recent ly  resynchronisa t ion of synthesis  at  the  ribo- 
some binding sites a t  the  beginning of the  coat  or the rep- 
licase cistron was used to genera te  minus  s t rand  segments  
labelled in defined in ternal  regions. I t  is es t imated  tha t  
the  in i t ia t ion sites of these two cistrons are approx imate ly  
800-1000 nucleot ides apart ,  a dis tance greater  by 400-600 
nucleot ides  than  t h a t  expected if this region comprised  
the  coat  cis tron alone. W e  conclude tha t  the  read- through 
resul t ing in synthesis  of pro te in  A t (Moore et al., Na ture  
New Biol. 234, 204, 1971) extends  into this  region ra ther  
t han  into the  replicase cistron. 

Supported by SNSF, grant 3'506 and the Jane Coffin Childs Fund, 
grant 243. 

A P o s s i b l e  Role  for P a r v a l b u m i n s  in  the 
R e g u l a t i o n  of M u s c u l a r  Contract ion  
G. Benzonana, J . -P.  Capony, J . F .  Pech~re and E . A .  Stein 
Ddpartement de Biochimie, Universitd de Gen~ve, 
1211 Gen~ve 4, et CNRS,  B P  7018, Montpellier 

Pgrva lbumins  are low molecular  weight  proteins,  found 
in the  myop lasm of lower ver tebra tes  which, up to now, 
have  no t  been found to possess any  biological  ac t iv i ty .  
However ,  several chemical  and physico-chemical  para-  
meters  suggest a s imi la r i ty  wi th  t roponin  A, a regula tory  
prote in  present  in the  muscles of higher  ver tebra tes  where 
pa rva lbumins  are no t  found. 

Binding of ca lc ium by  pa rva lbumins  has now been 
s tudied quan t i t a t i ve ly :  using the  45Ca-Chelex par t i t ion  
me thod  of Briggs and F le i schman (2 m M  Mg++, 60 m M  
K+, p H  6.7, Ca++ concentra t ions  ranging f rom 0.5 to  
100 • 10-6M), a pa rva lbumin  f rom fish (Hake) and two 
from frog were shown to have  two high-aff in i ty  binding 
sites for Ca++ (kcussoc. be tween  0.1 and 0.4 • 10-6M) and 
three to f ive sites wi th  lower aff ini ty  for Ca++ (ka,sso,. be- 
tween 20 and 1'00 • 10-6M). 

These data,  which are qui te  s imilar  to those per ta ining 
to t roponin  A, give fur ther  suppor t  to the  hypothesis  t h a t  
pa rva lbumins  could represent  evolu t ionary  precursors  of 
t roponin.  

Supported by SNSF, grant 4740. 

A c i d - S o l u b l e  D e o x y r i b o n u c l e o s i d e  T r i p h o s p h a t e s  
Poo l s  and D N A  S y n t h e s i s  in  P h y s a r u m  
D. Bersier and R. Braun 
Institut Suisse de Recherches Expdrimentales 
sur le Cancer, Rue du Bugnon 27, 1011 Lausanne 

Acid-soluble nucleoside t r iphosphates  (NTPs) of Physa- 
rum polycephalum, an acellular Myxomyce te  wi th  a 
synchronous mi to t i c  cycle, were de termined  af ter  asp 
label and separat ion by  th in  layer chromatography.  Their  
levels, expressed in counts  per  minute ,  were re la ted to 
prote in  content .  

The  d is t r ibut ion  of individual  t r iphosphates  was calcu- 
la ted in percent  of the  sum of thei r  act ivi t ies .  The deoxy-  
r ibonucleoside t r iphosphates  (dNTPs) v a r y  f rom 3% to 
less t h a n  1% of the  to ta l  ac t iv i ty  be tween the  beginning 
and the  end of S per iod and the  r ibonucleoside triphos~ 
phates  be tween 97 and 99%. The pool sizes of dNTPs  
decreased in the  following order:  dTTP,  dCTP,  dGTP,  
dATP.  Dur ing D N A  replication,  d T T P  and d G T P  de- 
creased by  /~ half, dCTP dropped tenfold and d A T P  
became too small  to be measurable.  These low levels 
remained  ra ther  cons tant  th roughout  G2 and increased 
again a t  the  onset of the  following S period. 

This  shows a paral lel ism between the supply of d N T P s  
and the  ra te  of chromosomal  D N A  synthesis,  b u t  does no t  
indicate  whether  there  is a direct  in terdependence  be- 
tween the  two.  d C T P  seems the  most  representa t ive  of 
D N A  replication.  The  low remaining amounts  of dNTPs  
in G2 could be re la ted to mi tochondr ia l  and satel l i te  
D N A  rep!icat ion which takes  place th roughou t  the  cycle. 

Supported by SNSF, grant 3.183.69. 

R e c o n s t i t u t i o n  of Q/5 Rep l i case  f r o m  i Factor  
and I n c o m p l e t e  ( a - l e s s )  Rep l i case  
R. I: Kamen, M. Kondo, W. R6mer and C. Weissmann 
Institut /fir Molekularbiologie, Universit~it Zi~rich, 
Hdnggerberg, 8049 Zi~rich 

Qfl replicase consists or 4 subunits,  one of which (fl) is 
coded for by  the  v i ra l  genome. Of the 3 host-specific sub- 
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units, e has been identified as the i factor of polypeptide 
initiation (Groner et al., pers. comm.) while d and ~ corre- 
spond to the polypeptide elongation factors Ts and prob- 
ably Tu (K. Weber et al., pers. comm.). We have isolated 
an a-deficient enzyme (R -~) from a side fraction of replicase 
purification. R -~ synthesizes plus strands on a minus 
strand template, poly G on poly C and replicates '6 s 
RNA'  (Banerjee et al., J. Mol. Biol. 45, 181, 1969) ; however, 
replication of Qfl RNA was completely dependent on add- 
ed e (and the host factor described by August and his 
colleagues). Subunit e was obtained by fractionation of 
Qfl replicase on low-salt gradients (Kamen, Nature 228, 
527, 1970) or from unwashed ribosomes, using the purifi- 
cation devised by Revel for i factor. These experiments 
suggest that  e is required tor specific recognition of Qfl 
RNA, presumably at an internal binding site (c.f. Schwy- 
zer et al., Experientia, in press) while the R -~ complex 
comprises the polymerase act ivi ty  and the recognition of 
the 3' terminus of the template. 

Supported by SNSF, grant 3'506 and the Jane Coffin Childs Fund, 
grant 243. 

Loca l i za t ion  of the  D i b u t y r y l  Cycl ic  A M P  
S t i m u l a t e d  Lipase  in  M i c r o s o m e s  of Rat  A d i p o s e  
T i s s u e  
Marcela Chmelarova and Miroslav Chmelar 
D@artement de Biochimie mddicale de l' Universitd 
de Gen~ve, 20, rue de l'Ecole de Mddecine, 7277 GenOve 

The localization of lipases in adipose tissue has been the 
subject of a number of studies. As the methods of potteri- 
zation, as well as the centrifugation were very rarely 
described in detail (spleed, strokes, clearance) and as the 
experimental conditions were often quite different (Hut- 

. tunen and Steinberg, B B A  239, 411, 1971; Biale et al., 
B B A  152, 28, 1968), it is difficult to compare the results of' 
individual authors. Using the method of McKeel and 
Jare t t  (J. Cell Biol. 44, 417, 1970), who have exactly 
described all operations, we found the following distribu- 
tion of lipase activities (substrate 2-naphthol laurate, 
pH 7.4) in spec. units: nuclei 144-1, mitochondria 35 4-3, 
plasma membranes 286 4-32, microsomes 664-4-51, soluble 
fraction 163 4- 23. The total activities, however, showed the 
proportion of 58 % in soluble fraction, 35 % in microsomes, 
5.5% in plasma membranes, 1 and 0.5% in nuclei and 
mitochondria, respectively. The role of DBcAMP in the 
stimulation of lipolysis is widely accepted. As the loca- 
lization of triglyceride lipase is not certain, we applied 
DBcAMP i.p. in the dose of 50 ~moles/kg and at the peak 
of its effect (Chmelarova and Chmelar, Intern. Congr~ 13io- 
chem., Luzern 1970) killed the animals, then separated 
the individual fractions of adipose tissue and estimated 
the lipase act ivi ty under the same experimental conditions 
as mentioned above for the control tissue. The only 
significant increase of specific act ivi ty was found in 
microsomes (from 6644-51 to 12284-155). 

Supported by SNSF, grant 3.289.69. 

Inf luence  of pH on H u m a n  R e n i n  A c t i v i t y  
w i t h  Different  Subs tra tes :  Role  of Subs tra te  
D e n a t u r a t i o n  
Laurent Favre and Michel B. Vallotton 
Division d'Endocrinologie, Facultd de Mddecine, 
1211 Gen~ve d 

The act ivi ty of human renin upon human substrate and 
synthetic N-terminal ileuS-tetradecapeptide was com- 
pared as a function of pH. The angiotensin I generated 

during the enzymatic reaction was measured by radio- 
immnnoassay. By incubating purified human renin with 
each of the following substrates, opt imum pI-I Was de- 
termined: pH 4.5 for ileuS-tetradecapeptide, pH 5.5 for 
human substrate in plasma, pH 6 for partially purified 
human substrate and pH 7.5 for hog substrate. These 
different optima could be attr ibuted partially to a direct 
effect of pH on the substrate itself. For verification of this 
hypothesis each substrate was progressively acidified to 
various pH prior to incubation at its opt imum pH with 
renin. Human substrate was irreversibly inactivated 
below pH 5 whereas tetradecapeptide and renin were 
stable down to pH 3. The acid denaturation of human 
substrate seems to be an important  factor that  determines 
the acid side of the renin act ivi ty vs. pH curve and 
explains the observed opt imum pH which is higher for 
the complete sequence than for the tetradecapeptide. 

Supported by SNSF, grant 3~427.70. 

Inf luence  of C a l c i u m  (Ca ++) on A n g i o t e n s i n  II 
( A I I ) - A n t i b o d y  Reac t ion  
Laurent Favre and Michel B. Vallotton 
Division d'Endocrinologie, Facultd de Mddecine, 
7271 Gen~ve 4 

Few reports have mentioned Ca++-dependent antigen- 
antibody reactions (Maurer, J. Immun. 105, 567, 1970), 
particularly concerning A l l  (Boyd, Protein and Poly- 
peptide Hormones, Excerpta Medica, ICS 767, 558, 1968). 
Among 19 rabbits immunized against All, 7 showed 
antibodies which required Ca++ for maximum binding. 
This effect was determined by measuring the binding 
with radioimmunoassay of A l l .  The addition of. an excess 
of EDTA totally inhibited the binding in 4 antisera and 
dissociated the complex formed at equilibrium. With the 
most Ca++-dependent antiserum, this influence appeared 
simultaneously with detectable antibodies, was constant 
at all dilutions, increased the affinity constant and im- 
proved the sensitivity of standard curves of Al l .  Pre- 
incubations of the antigen or the antiserum alone with 
Ca++ were equally effective, the resulting binding being 
similar as in buffer with the same final Ca++ concentra- 
tion. Ca++ was a much more potent activator than other 
divalent metals. The optimum concentration of Ca ++ was 
0.1 M, but the trace of Ca++ brought by the antiserum 
itself already partially improved the binding. Ca++ there- 
fore appears to be an important  factor in some poly- 
peptide-antibody reactions. 

Supported by SNSF, grant 3.427.70. 

S u b u n i t  Molecu lar  W e i g h t s  of A c e t y l c h o l i n e s t e r a s e s  
R. Gentinetta and U. Brodbeck 
Medizinisch-chemisches Institut der Universitiit, 
B#hlstr. 28, 3072 Bern 

According to the model of Leuzinger et al. (J. Mol. Biol. 
40, 217, 1969) acetylcholinesterase (EC 3.1.1.7) from the 
electroplax has a tetrameric structure (e~fl2), whereas up 
to 6 equal subunits per molecular weight of 260,000 have 
been implied by others. To determine the molecular 
weights of the subunits by means other than ultracenti- 
fugati0n 3H-DFP labeled acetylcholinesterase, purified 
by affinity chromatography to a specific activity of 
13,500 IU/mg of protein, was subjected to SDS polyacryl- 
amide  gel electrophoresis (Lenard, J., Biochemistry 9, 
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1129, 1970). The gels were calibrated according to Dunker 
and Riickert (J. Biol. Chem. 244, 5074, 1969). Contrary to 
the findings of Dudai and Silman (FEBS Letters 76, 324, 
1971) only one radioactive species with a molecular weight 
of 66,000-4-1000 was obtained corresponding to the e- 
subunit of this enzyme. Proteimstaining revealed a second 
band with an apparent molecul~r~weight of 77,000 4-1000, 
probably corresponding to the fl-subunit described by 
Leuzinger. These results are consistent with the tetra- 
meric structure elfl2. For the! enzymes from Torpedo 
marmorata, Pleuronectes platessa and human erythrocytes 
the corresponding values for the D F P  labeled subunit 
were 74,0004-2000, 76,0004-1500 and 76,500~1500, 
respectively. 

I so la t ion  of the  T w o  Act ive  S u b u n i t s  of the  
S u c r a s e -  I s o m a l t a s e  C o m p l e x  
A. Cogoli, A. Eberle, H. Sigrist and G. Semenza 
Laboratorium /fir Biochemie E THZ, 
Universitdtsstrasse 6, 8006 ZCirich 

Tile sucrase-isomaltase complex (SI), isolated from 
rabbit  small intestine, has a tool. wt. of 220,000 and has 
two active sites, the one with sucrase, the other with 
isomaltase act ivi ty (J. Kolinska & G. Semenza, BBA 
746, 181, 1967). We have now shown SDS-polyacrylamide 
gel electrophoresis, by determination of the chemical 
composition and by fingerprint analysis of the tryptic 
digest, that  SI is composed of two subunits of similar size 
and primary structure, having each a tool. wt. of 110- 
120,000. The two active subunits, one having sucrase, 
the other isomaltase activity, could be separated: treat- 
ment  of SI at pH 9.6 and 37~ destroyed almost com- 
pletely and irreversibly the sucrase. The active isomaltase 
and the residual active sucrase subunits could be isolated 
by two consecutive chromatographies on Biogel p-200 and 
Sephadex G-200. The latter retained isomaltase specific- 
ally (affinity chromatography). Preparative SDS-poly- 
acrylamide gel electrophoresis in presence of Tris allowed 
a separation of the subunits with better yields, but in 
denatured form. 

Supported by SNSF, grant 3.340.70. 

Effect of O e s t r a d i o l p r o p i o n a t e  and P r o g e s t e r o n e  
on M o n o a m i n e  Uptake  in  Rat  Br a i n  
A. Wirz-Justice and E. Hackmann 
Psychiatrische Universitiitsklinik, 
Wilhelm Klein-Strasse 27, 4000 Basel 

The influence of oestradiol propionate and progesterone 
pretreatment  on the uptake of 3H-dopamine ( D A ) a n d  
~H-serotonin (5-HT) in different brain regions was studied. 
Ovarectomised rats were killecl 2 hours after s.c. injection 
of oestradiol propionate, yrogesterone (both 0,4 rag/rat), 
or control oil carrier. Brain slices from cortex, preoptic 
region, hypothalamus, thalamus, midbrain, and striatum 
were incubated (10' at.37~ with either SH-DA or 8H,5-HT 
(1 • 10-7M). The difference in uptake (cpm/mg protein) 
between control and hormone treated slices was analysed 
by the Wilcoxon test. Pretreatment  with oestradiol pro- 
pionate resulted in lowered 5-HT uptake in the hypo- 
thalamus, and a tendency to lowered DA uptake in the 
thalamus. Pretreatment  with progesterone resulted in an 
increased 5-HT uptake in the preoptic region, and no 
significant effect on DA uptake in any region. 

I t  has already been established that  the monoamines in 
specific brain regions control ovulation and oestrus behav- 

four. These preliminary findings suggest that, vice versa, 
the ovarian hormones may perhaps play a role in the 
uptake mechanism oI the monoamines themselves. 

M e c h a n i s t i c  Probes  for E n z y m a t i c  React ions :  
O x i d a t i o n - R e d u c t i o n  Ind ica tors  as  Probes  for 
I n t e r m e d i a r y  C a r b a n i o n s  
Michael J. Healy and Philipp Christen 
Biochemisches Institut der Universitiit, 
Zi~richbergstrasse 4, 8032 Zi~rich 

Intermediates of enzymatic reactions may be inferred 
from the occurrence of specific reactivities acquired 
transiently by certain groups of the enzyme-substrate 
complex in the course of catalysis. Thus, the oxidation- 
reduction indicators phenazine methosulfate, 2, 6-dichlo- 
rophenolindophenol, hexacyanoferrate (I) I I, porphyrindin, 
and porphyrexide are reduced to their leuco form when 
added to a solution of aldolase and its substrate dihydroxy- 
acetone phosphate, but  not when added to either enzyme 
or substrate alone. The initial rate of reduction of the 
indicator depends on the substrate concentration and 
follows apparent Michaelis-Menten kinetics. By analogy 
to the reaction of tetranitromethane reported previously 
(Biochemistry 7, 1531, 1968) the carbanion-enamine 
intermediate of dihydroxyacetone phosphate with aldol- 

ase (eCHOH.C = NH| CH2OPO ~-, H2NR = lys 
residue of aldolase) is thought to be the reactive species. 
Both the indicators and tetranitromethane result in the 
oxidation of this intermediate to hydroxypyruvaldehyde 
phosphate (CHO.CO.CH2OPO~-). Tile indicators and 
tetranitromethane are also reduced by enzyme substrate 
intermediates of pyruvate decarboxylase, aspartate 
aminotransferase, and 6-phosphogluconate dehydro- 
genase, indicating the general applicability of t h e s e  
reagents to mechanistic studies of enzyme reactions 
thought to involve carbanions. 

Supported by SNSF, grant 3.220.69. 

Preparat ion  and Proper t i e s  of 125Iodide Label led  
Clq C o n t a i n i n g  Fu l l  B i o l o g i c a l  Ac t iv i ty  (Clq: 
S u b u n i t  of the  F ir s t  C o m p o n e n t  of C o m p l e m e n t )  
C. Heusser, Mary Boesman and J .H.  Nordin 
Institut de Biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 1017 Lausanne 

Understanding the molecular mechanism of the initial 
stage of complement action is facilitated by the use of 
radioactive Clq. However, 125I incorporation by the 
'Chloramine-T' method results in a drastic reduction of 
Clq activity. The use of lactoperoxidase has now been 
found to provide an efficient and rapid labelling of Clq. 
When 1 atom of iodine was introduced per 2 molecules of 
Clq between 90 and 100% hemolytic activity was retained 
and over 95 % of the radioactivity precipitated with either 
trichloracetic acid or monospecific rabbit anti-Clq. The 
same percentage was found to bind to ovalbumin-anti- 
ovalbumin immune precipitates. The labelled material 
migrated as a single component in SDS gel electrophore- 
sis; in the ultracentrifuge it sedimented as a homogenous 
preparation with a coincident relationship between 
hemolysis, radioactivity and protein concentration. 

This 125I Clq used to study the possible involvement 
of carbohydrate residues in two of its biological para- 
meters : oxidation by 5 • 10-SM periodate at 0~ produced 
a rapid decrease in hemolytic activity, whereas the ability 
to bind to immune precipitates was only slightly reduced. 

Cr6dit FNRS, 3.605.71. 
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In Vitro  U p t a k e  of 3H-Glyc ine  and ~H-I -Glutamate  
into  Cat D o r s a l  and Ventra l  Sp ina l  Cord 
C.G. Honegger, L . M .  Krepelka and V. Steinrnann 
Neurochemische dbteilung, 
Neurologische Universitfitsklinik, 
Socinstrasse 55, ,t051 Basel 

T r a n s p o r t  of ~H-glycine and  3H- l -g lu t ama te  in to  
(1,0 • 0,5 ram) slices of ca t  dorsa l  and  v e n t r a l  sp ina l  cord  
(L6+v) ha s  been  s tudied .  Cond i t ions  for i n c u b a t i o n  
(5 • 10-FM isotope),  c en t r i f uga t i on  (90 min) ,  and  frac-  
t i o n a t i o n  (30 f ract ions)  were essent ia l ly  as descr ibed  
(Honegger  e t  al. E x p e r i e n t i a  27, 728, 1971). I n  ca t  sp ina l  
cord a b o u t  3-4  t i m e s  more  3H-glycine t h a n  3H - g l u t ama te  
is t a k e n  up.  3H-glycine is a b o u t  60% and  3 H - g l u t a m a t e  
35% h ighe r  in t he  dorsa l  t h a n  in t he  v e n t r a l  half .  Af te r  
cen t r i fuga t ion ,  s y n a p t o s o m e s  s epa ra t ed  in to  4 peaks  
( cha rac t e r i za t ion  b y  EM, LDH,  GDH,  prote in) .  Approx i -  
m a t e  u p t a k e  in to  these  peaks  was 20% dorsal ,  1 3 %  
v e n t r a l  for 3H-glycine  a n d  9% dorsal ,  6% v e n t r a l  for 3H- 
g l u t a m a t e .  The  labe l l ing  p a t t e r n  for 3H-g]ycine showed  
differences  be tween  dorsa l  and  ven t ra l ,  t h e  u p t a k e  in t he  
l igh tes t  f r ac t ion  be ing  cons ide rab ly  h igher  in  the  dorsa l  
synap tosomes .  These  d a t a  for glycine are a t  va r i ance  to  
p re sen t  e lec t r0phys io logica l  and  b iochemica l  concepts .  
A m i n o  acid ana lyses  of s y n a p t o s o m a l  f r ac t ions  are in  
progress  to  c lar i fy  these  ques t ions .  

Speci f ic  Glucose  T r a n s p o r t  in Iso lated  B r u s h  
Border  M e m b r a n e s  f r o m  Rat  S m a l l  In te s t ine  
U. Hop/er, K.  Nelson and K . J .  Isselbacher 
Gastrointestinal Unit, Massachussets General Hospital, 
Boston, Mass. 0277d - present address of U.H.: 
Laboratorium /i& Biochemie, E TH, 8006 Zi&ich 

Brush  b o r d e r  m e m b r a n e s  of ep i the l ia l  cells h a v e  been  
p r e p a r a t e d .  U p t a k e  of labe led  D- and  L-glucose has  been  
m e a s u r e d  w i t h  a Mil l ipore f i l t r a t ion  t echn ique .  An  i n t a c t  
glucose ca r r ie r  s y s t e m  in the  isola ted m e m b r a n e s  can  be  
d e m o n s t r a t e d  b y  t he  fol lowing:  1. D-glucose is t a k e n  up  
and  re leased fas te r  t h a n  L-glucose. 2. Sod ium s t i m u l a t e s  
D-glucose u p t a k e  3-5-fold;  no o the r  ca t ion  shows t h i s  
effect. 3. D-glucose u p t a k e  and  release is i n h i b i t e d  b y  
ph lorh iz in .  4. C o u n t e r t r a n s p o r t  of D-glucose can  be  dem-  
o n s t r a t e d .  5. D- a n d  L-glucose r each  the  same level  a f t e r  
p ro longed  incuba t ion .  6. T h e  u p t a k e  of D-glucose is in- 
h i b i t e d  b y  h igher  c o n c e n t r a t i o n s  of D-galactose and  vice 
versa. 

Glucose uptake represents transport into an intra- 
vesicular space rather than binding. Exposure of the 
membrane to increasing cellobiose concentrations leads to 
osmotic shrinkage of the intravesicular space and decreas- 
ed glucose uptake. Sodium in the medium, but not intra- 
vesicular sodium stimulates D-glucose absorption. We 
conclude that the glucose carrier remains intact in isolated 
brush border membranes. Our results are consistent with 
Crane's model for glucose transport (Fed. Proc. 24, i000, 
1965). 
,U.H. was supported by a Fellowship from the Medical Foundation, 

Mass. 

M ono-  and O l i g o m e r i c  S truc tures  of Mur ine  IgA 
M y e l o m a  Pro te ins  
M. Burkhard and H. Jaquet 
Institut de Biochimie, Rue du Bugnon 27,7011 Lausanne 

I t  is k n o w n  t h a t  i m m u n o g l o b u l i n s  of t he  IgA class 
exis t  n o t  on ly  as m o n o m e r i c  7S uni ts ,  b u t  also as oligo- 
meric  aggrega tes  of va r ious  sizes. I n c o r p o r a t i o n  of labe l led  

a m i n o  acids b y  cells f rom m u r i n e  p l a smaee l l u l a r  t u m o r s  
ind ica t ed  t h a t  each  t u m o r  ha s  a cha rac t e r i s t i c  ra t io  of 
mono-  to  o l igomer ic  molecules  w h i c h  i t  secretes.  I n  
order  to  s t u d y  in a more  d i rec t  way  t he  mono-  a n d  oligo- 
mer ic  un i t s  of IgA t h a t  are p r e s e n t  in  serum,  a modi f ied  
t e c h n i q u e  of crossed a n t i g e n - a n t i b o d y  e lec t rophores is  
(f irst  descr ibed b y  La~rell)  was used. In i t i a l  e lectro-  
phores is  of t he  p a r a p r 0 t e i n e m i c  mouse  se rum was per-  
fo rmed  on a p o l y a c r y l a m i d e  gel h a v i n g  a r e t a r d i n g  effect  
accord ing  to  molecu la r  dize. The  second e lec t rophores i s  
was  car r ied  ou t  a t  a 90 ~ angle  to  t he  first ,  in  agarose  con- 
t a i n i n g  t he  a n t i b o d y .  This  r e su l t ed  in t he  f o r m a t i o n  of a 
p rec ip i t in  profile.  Fo r  a n u m b e r  of IgA m y e l o m a  sera a 
typ ica l  profi le  was  o b t a i n e d  for each. Th i s  pe rmi t s  evalu-  
a t i on  of the  ra t io  of mono-  to  o l igomer ic  a s sembly  of IgA 
in these  sera  and  will  f ac i l i t a t e  t he  i nves t iga t ion  of t he  
m e c h a n i s m  and  s igni f icance  of th i s  p h e n o m e n o n .  

Supported by SNSF, grant 3.605.71. 

P r i m a r y  S t r u c t u r e s  of A c o m y s  and M o u s e  
I n s u l i n s  
H . F .  B~nzli, B. Glatthaar, P. Kunz, E. Mi~lhaupt and 
R. E. Humbel 
Biochemisches Institut, Universitdt Zi~rich, 
Zi~richbergstrasse 4, 8032 Ziirich 

I n  acomys, a single insu l in  was found.  The  a m i n o  acid 
compos i t ions  of two  d i f fe ren t  acomys s t r a in s  (d. cahirinus 
ruinous and  d.  cahirinus dimidiatus, resp.) were found  to 
be  ident ical .  A m i n o  acid compos i t ions  and  s tudies  on t he  
isola ted cha ins  us ing  diges t ion w i t h  a m i n o p e p t i d a s e  O a n d  
w i t h  t r y p s i n  are in  accord  w i t h  t he  a s s u m p t i o n  t h a t  t h e  
A cha in  sequence  is iden t i ca l  to  t he  one of r a t  A chain ,  
a n d  t h a t  the  t3 c h a i n  sequence  is iden t i ca l  to t he  one of 
r a b b i t  B chain .  

Two d i f fe ren t  mouse  insul ins  could be  s epa ra t ed  b y  gel 
e lectrophoresis .  R A E  A and  13 cha ins  of mouse  insul ins  I 
and  I I  were d iges ted  w i t h  t r yps in ,  c h y m o t r y p s i n  a n d / o r  
t he rmolys in .  The  re su l t ing  pep t ides  were s epa ra t ed  and  
the i r  amino  acid sequences  d e t e r m i n e d  b y  s tepwise  
chemica l  and  e n z y m a t i c  deg rada t ion .  The  comple te  amino  
acid sequences  of t he  A and  B cha ins  of mouse  insul ins  I 
and  I I  are descr ibed  ; t h e y  are iden t i ca l  to  t he  ones of r a t  
insul ins  I and  I I .  

13iological ac t iv i t i e s  of mouse  and  acomys insul ins  are 
w i t h i n  t he  n o r m a l  range.  No ind i ca t i on  for an  ' a b n o r m a l '  
i n su l in  in acomys has  been  found.  

Supported by SNSF, grants 5.328.3 and 3.359.70. 

Rec iproca l  In d u c t ion  and R e p r e s s i o n  of Ser ine -  
dehydratase  and P h o s p h o g l y c e r a t e d e h y d r o g e n a s e  
by  Prote ins  and Die tary  E s s e n t i a l  A m i n o  Ac ids  
J. Mauron, F. Mottu and G. Spohr 
Laboratoires de Recherche, Nestld S.d.,  
1814 La Tour de Peilz 

The  i m p a c t  of p ro t e in  n u t r i t i o n  u p o n  serine b iosyn thes i s  
a n d  c a t a b o l i s m  in r a t  l iver  was  i n v e s t i g a t e d  b y  de t e rmin -  
ing t he  a c t i v i t y  of two  key  enzymes  in t he  p a t h w a y  of 
ser ine m e t a b o l i s m :  P h o s p h o g l y c e r a t e d e h y d r o g e n a s e  on  
t he  p a t h w a y  l ead ing  f rom p y r u v a t e  to  serine, a n d  S~rine- 
d e h y d r a t a s e  on  t he  ca tabo l ic  way  t r a n s f o r m i n g  serine to  
p y r u v a t e .  I t  was  found  t h a t  inc reas ing  t he  p ro t e in  c o n t e n t  
of t he  d ie t  i nduced  S e r i n e d e h y d r a t a s e  and  repressed 
rec iproca l ly  P h o s p h o g l y c e r a t e d e h y d r o g e n a s e .  B y  feeding 
a m i n o  acid m i x t u r e s  lac ldng  one a m i n o  acid a t  a t ime  
i t  was es tab l i shed  t h a t  on ly  four  essent ia l  amino  acids, i.e. 
methionine~ t r y p t o p h a n ,  t h r e o n i n e  a n d  val ine,  are ac t ive  
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in regulating the two enzymes. The regulating action of 
dietary proteins on the two enzymes can thus be expressed 
in terms of their content in the four 'active amino acids'. 
Finally a coherent theory for the reciprocal Serinedehy- 
dratase repression and Phosphoglyceratehydrogenase 
induction in rat liver by lack of an 'active'  amino acid is 
proposed. I t  is based on the presence of a posttranscrip- 
tional repressor, which both inhibits messenger transla- 
tion and promotes messenger degradation, and on the 
fact that  the translation of small proteins is less impeded 
by amino acid deficiency than that  of bigger polypeptide 
chains. 

Pyruvate  Carboxylase  Activi ty  in Rat  Liver 
Mitochondria Preloaded wi th  Calc ium 
stdphanie Mdriko/er-Zwez, A .S .  Kunin a~d 
P. Walter 
Medizinisch-chemisehes Institut der Universitiit Bern, 
Biihlstrasse 28, 3012 Bern 

Purified pyruvate  carboxylase (PC), the first enzyme 
in the gluconeogenie pathway, is known to be inhibited by 
Ca 2+. On the basis of experiments with perfused rat livers 
and with mitochondria, Rasmussen et al. postulated a 
regulatory role for Ca 2+ on PC and gluconeogenesis 
(Biochim. Biophys. Acta 222, 41, 1970). In order to further 
study this hypothesis, the influence of large intramito- 
chondriM Ca 2+ pools on PC act ivi ty was studied by incuba- 
tion of mitochondria preloaded with different amounts of 
Ca 2+. During preloading mitochondria accumulated up to 
150 nmoles of Ca 2+ per mg of protein with complete 
retention of respiratory control. ATP, ADP and Mg 2+ 
were accumulated in parallel with Ca 2+. During the incu- 
bation, intramitochondrial ADP was further varied by 
addition of octanoate. The results showed a correlation 
between PC act ivi ty and the intramitochondrial concen- 
tration of total  ADP, MgADP, ATP~o~az/ADPtot~, MgATP/ 
MgADP and CaATP/CaADP (p<0.01) .  If only the 
values in absence of octanoate were considered, PC 
act ivi ty decreased with increasing intramitochondrial 
Ca 2+. I t  is suggested that  the inhibition of PC act ivi ty by 
Ca 3+ in intact mitochondria is an indirect effect and is due 
to the accumulation of ADP caused by Ca2+. 

Supported by SNSF, grant 3.542.71. 

Isol ierun~ und Enzymana lyse  eos inophi ler  
Pferdeleukocyten und ihrer Granula 
H. Muter, P. Portmann und G. Fellay 
Physiologisch-ehemisches Institut der Universitiit, 
1700 Freiburg. H.M. z.Z.: Laboratorium /iir Biochemie I I ,  
E TH, Universitiitstrasse 6, 8006 Ziirich 

Eosinophile Zellen wurden in vitalem Zustand isoliert. 
Mit Na-Dihexylsulfosuccinat (Aerosol MA) erhielten wir 
daraus die eosinophilen Granula in Gramm-Mengen und in 
hoher Reinheit, aber in leicht denaturiertem Zustand. 
Mit mechanischem Zellaufbruch konnten native Granula 
in guter Priiparatreinheit, aber nur in kleinen Mengen 
erhalten werden. In ihnen fanden sich Peroxydase und 
Kathepsin in 2,5fach h6herer Konzentration als in den 
ganzen Zellen. Ausserdem enthielten die Granula saure 
und alkalische Phosphatase, Glucesamidase, aber kein 
Trypsin und Chymotrypsin. Im Homogenat  der mecha- 
nisch isolierten Granula sedimentierte nur die alkalische 
Phosphatase. Dabei wurden die nicht strukturgebundenen 
Enzyme der Granula mit  stark erh6hter spezifischer 
Aktivi t~t  im l~berstand gefunden. Aus unseren Ergeb- 
nissen k6nnen wir schliessen, dass die eosinophilen 
Granula Enzyme enthalten, die bisher in Peroxysomen 

und in Lysosomen gefunden wurden. Unsere Ergebnisse 
st immen tiberein mit  den yon D.F.  ]3ainton und M.G. 
Farquhar  (J. Cell. Biol. ,15, 54, 1970) elektronenmikro- 
skopisch-histochemisch aufgestellten Befunden. 

Coupled Oxygenase -Hydrase  in M i c r o s o m e s  
f rom Rodent Liver 
F. Oesch and J. Daly 
Biozentrum der Universitdt, 4056 Basel 
National Institutes o/Health, Bethesda, Md., USA 

Hepatic monooxygenases catalyze formation of reactive 
arene oxides from aromatic hydrocarbons. There is 
increasing evidence that  such arene oxides are responsible 
for toxicity and carcinogenicity of many aromatic com- 
pounds. Hepatic expoxide hydrase (EH) converts arene 
oxides to less reactive dihydrodiols. Besides 'free' EH 
there now appears to be a coupled monooxygenase- 
epoxide hydrase system. After removal of glutathione in 
guinea pig liver homogenates 0.5 mM trichloropropene 
oxide effectively inhibited formation of naphthalene 
dihydrodiol (ND) from naphthalene oxide (inhibition of 
'free EH')  but  not from naphthalene (no inhibition of 
'coupled EH').  ND formation from naphthalene oxide 
was much more enhanced after pretreatment of rats with 
phenobarbital than with 3-methylcholanthrene. For the 
tormation of ND from naphthalene the converse was true. 
Puritied P-450 showed high EH activi ty but  other micro- 
somal enzymes were absent. This apparent coupled 
oxygenaserhydrase system may be of greater importance 
for inactivation of in situ formed arene oxides than the 
'free' epoxide hydrase. 

Proteo lys i s  of Bovine I m m u n o g l o b u l i n s  G 
O. de Rham and H. Isliker 
Institut de Biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 1011 Lausanne 

Bovine IgG 1 prepared from serum and colostrum, and 
IgG~ from serum have been exposed to trypsin (pH 8.0) 
and pepsin (pH 4.5) at an enzyme-substrate ratio of 1 : 20 
and 1 : 60, respectively. The kinetics of appearance of free 
amino groups have been measured by trinitrophenylation 
according to Habeeb. IgG1 derived from colostrum and 
serum have identical kinetics, with trypsin as well as with 
pepsin. On the other hand, IgG 2 derived from serum is 
much more susceptible to trypsin than IgG~ : 3 times after 
3 h, 2 times after 25 h, and 1.5 times after 72 h digestion 
(average values from 5 experiments). Even more striking 
is the finding that  pepsin degrades IgG2 to a smaller 
extent  than IgG~ (0.6 times after 3 h, 0.75 times after 12 h 
and 0.9 times after 32 h). The fragments were analyzed by 
electrophoresis in polyacrylamide gel in the presence of 
0.1% sodium dodecylsulfate. The results are consistent 
with those measuring the free amino groups: after 32 h 
tryptic digestion, 37~o of the IgG~ and 22~o of the IgG 2 
remained intact. On the other hand, 12 h peptic digestion 
left 5% of the IgG 1 and 24% of the IgG~ unaltered. The 
size and nature of the fragments with respect to their 
biological activity is discussed. 

Heterogenei ty  of Pyridine Nucleot ide-Dependent  
Aldehyde Reductase  in H u m a n  and Rat Brain 
~fargret M. Ris, T .M.  Schenker and J. P. yon Wartburg 
Mediziniseh-ehemisehes Institut der Universitdt, Berne, 
Bi~hlstrasse 28, 3012 Bern 

In brain aldehydes derived from biogenic amines are 
mainly reduced to the corresponding alcohols by an 
aldehyd e reductase. The accumulating evidence for biol- 
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ogical act ivi t ies  of b iogen ic  a ldehydes and alcohols 
indicates t h a t  this enzyme m a y  p lay  a specific role in the  
central  nervous  system. In  human  bra in  a ldehyde reduc- 
tase occurs in four  mul t ip le  forms. Two majo r  fract ions 
conta in  be tween  80 and 90 % of the  to ta l  ac t iv i ty ,  one of 
t hem corresponding to the  enzyme  in bovine  brain 
described by Tabakoff  and Erwin  (JBC 245, 3263, 1970). 
The  single forms were isolated by  ch romatography  on 
D E A E - ,  CM-cellulose and Sephadex  G-100. The purif ied 
enzymes differed wi th  respect  to coenzyme and  snbstra te  
specificity wi th  a l iphat ic  and a romat i c  aldehydes as well  
as inhibi t ion by  barbi tura tes ,  bu ty ra ldox ime  and p- 
chloro-mercur ibenzoate .  KM values  measured  a t  satur-  
a t ing N A D P H  concent ra t ion  ranged f rom 9.10 -" to 
2 .10-4M for p-ni t robenzaldehyde.  Ident ica l  pH- ra t e  
profiles were found for all enzymes.  No ac t iv i ty  was 
detected wi th  N A D  or N A D P  and alcohols. Disc electro- 
phoresis showed the  four  enzymes  to migra te  differently,  
while thei r  molecular  weights  are all abou t  70,000. In  
cont ras t  to human  bra in  only  the  two ma jo r  mul t ip le  
forms are found in ra t  brain.  

Supported by SNSF, grant 3.320.70, and by USPHS, grant 
MH-16202. 

G l y c o g e n o l y t i c  Ac t ion  of C o n v e r s i o n  Produc t s  
of aH A T P  and Cycl ic  A M P  Injected in to  L iv ing  
Mice  
Simonne Rous 
Ddpartement de Biochimie mddicale, 
20, rue Ecole de Mddecine, 7211 Gen~ve d 

Swiss albino mice were in jec ted  Lp. wi th  25 ~xc of 
8-3H 3'5" cyclic A M P  (0.003 or  3.5 mg) or  adenosine 
aH-G-ATP (0.003 or 3.5 mg) and were sacrificed 10 or 
30 rain later.  The  3 '5 '  cAMP, A T P  and 5 ' A M P  of l ivers 
and adipose tissues were isolated according to the method  
of Krishna.  Their  r ad ioac t iv i ty  and the  glycogen 
concent ra t ions  were measured.  

1. ~H cyclic A M P  injection: Considerable rad ioac t iv i ty  
was found in the  A T P  + A D P  fract ion of both  l iver  and 
adipose tissue in mice sacrificed 10 rain after  the  injection.  
Only  22.6% of the  r ad ioac t iv i t y  recovered in the  three  
fract ions were found in the  cyclic A M P  of l iver  (10% 
after  30 min). In  adipose tissue, the  corresponding values  
are 58% and 37%. 

A T P + A D P  
2. aHA T P  i~@ction: In  liver, the  rat ios of 

cyclic A M P  
radioact iv i t ies  were 15.8 af ter  10 rain, and 7.3 af ter  30 rain. 
A propor t ional ly  greater  f ract ion of SH A T P  was recovered 
into cyclic AMP of adipose t issue than  into tha t  of liver. 
The  observed difference of behav iour  of 3H A T P  in l iver  
and adipose t issue excludes t h a t  the  metabol iza t ion  of 
A T P  occurs only in the blood. The  glycogenolyt ic  effect 
o b s e r v e d  in v ivo  af ter  admin i s t r a t ion  of cyclic A M P  
cannot  be a t t r ibu tab le  to its degrada t ion  products .  These 
observat ions  are difficult  to reconcile wi th  an absolute  
impermeab i l i ty  of l iver  cells to cyclic AMP. 

Supported by SNSF, grant 3.289.69. 

Recherche  sur  le t r a n s p o r t  des  pr 6 cur s eur s  
de la Glucon6og6n6se  et  de la  S y n t h 6 s e  
des  A c i d e s  Gras  
Simonne Rous 
D@artement de Biochimie mddicale, 
20, rue Ecole de Mddecine, 1217 Gen~ve ,l 

La gtucon6og6n6se, de m6me que la synthbse des acides 
gras dans les diff6rentes fract ions cellulaires de roles ou 
dans du tissu ad ipeux  6pid idymaire  out  6t6 6tudi6es 5 ou 

15 nlin apr6s l ' admin i s t ra t ion  i.v. de divers pr6curseurs 
radioact ifs ,  pr6c6d6e ou non d 'une  inject ion i.p. de 10 mg 
d ' amino-oxy-ac6 ta te  (AOA), inh ib i teur  des t ransaminases.  
On cons ta te  que sous l ' inf luence de I 'AOA, la gtucon6o- 
g6n6se ~ par t i r  d e  p y r u v a t e  2-14C ou de lac ta te  2-t4C 
s 'abaisse d ' env i ron  75%. L ' A O A  n 'exerce  aucun effet 
inh ib i teur  sur les incorporat ions  d 'ac6ta te  1-, 2-14C ou aH 
dans le glucose sanguin. L ' incorpora t ion  du py ruva t e  
1-14C est n e t t e m e n t  moins diminn6e que celle du py ruva t e  
2-~4C. La  synth6se des acides gras augmente  n e t t e m e n t  
dans le foie sous l ' inf luence de I 'AOA apr6s adminis t ra t ion  
de p y r u v a t e  2-~C, de lac ta te  2-~4C ou d 'ac6ta te  1- ou 2-~4C, 
mais  I 'AOA exerce un effet  diff4rent darts le tissu adipeux.  

Ces r4sultats sugg6rent que Ie mala te  est un mei l leur  
t r anspor teur  hors des mitochondries  des 616ments ~ 4 C 
n6cessaires ~ la glucon6og6n6se que l ' a spar ta te  et que le 
c i t ra te  n 'es t  pas l 'un ique  t ranspor teur  d 'ac6tyl -CoA pour  
la synth6se des acides gras. L ' ac6 ty l -aspar ta te  est aussi 
propos6~ 

Cr6dit FNRS No. 3.289.69. 

S 6 r u m  de lap in  a n t i - c e l l u l e s  t h y m o - d 6 p e n d a n t e s  
de s o u r i s  
D. Sauser et C. Bron 
Insti/ut de Biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 1017 Lausanne 

L ' immun i sa t i on  de lapins avec des membranes  de 
t hymocy t e s  de souris a permis  d 'ob ten i r  un ant is6rum 
(AMTS) pr6sentant  une act ivi t6  cy to tox ique  sur 100% 
des cellules t hymiques  et 40-50% des cellules spl6niques 
de souris. 

Afin d '6 tudier  la sp6cificit6 de cet  ant is6rum pour  les 
lymphocytes  T ou ]3, les cellules spl6niques de souris 
C57BL/6 immunis6es avec des cellules tumorales  de souris 
DBA/2  0nt  6t6 trai t6es par  cet ant is6rum en pr6sence de 
compl6ment  de lapin, puis test6es in v i t ro  selon la tech- 
n ique d6crite par  J .C.  Cerott ini  et al. (J. exp. Med. 73d, 
553, 1971). Les r6sultats  obtenus  ont  indiqu6s que ce 
t r a i t emen t  suppr imai t  l ' ac t iv i t6  des cellules T immunes  
sans d iminuer  la format ion  de plaques de lyse due aux 
cellules B immunes.  L 'anMogie  des propri6t6s de cet  ant i -  
s4rum h6t6rologue avec celles d 'un  s6rum isologue anti-0, 
sp6cifique des cellules thymo-d6riv6es  (A.E.  Reiff  et 
J .M.V.  Allen, J. exp. Med. 120, 413, 1964) a 6t6 confirm6e 
par  les observat ions  suivantes:  l 'effet  cy to tox ique  de 
I 'AMTS sur les cellules lynlphoides de la souris a) est 
inhib6 par  l ' absorpt ion  avec du cerveau de souris ; b) n 'es t  
pas affect6 par  l ' absorp t ion  avec des cellules spl6niques 
d6barass6es de cellules 0-positives. 

Ces r4sultats  ind iquen t  un effet sp6cifique de l 'ant is6rum 
h6t6rologue sur les cellules thymo-d6pendantes  de la souris. 

Cr4dit FNRS, 3.605.71. 

A N e w  Acid  P h o s p h a t a s e  ( E x o p l a s m o d i a l )  
f r o m  Physarum polycephalum 
Maurice Schraidt, Daniel Pipy, Marian Wolny and 
Jean Pierre Bargetzi 
Ddpartement de Biochimie, Ecole de Chimie de 
l'Universitd, 16 bd d'Yvoy, 7277 Gen~ve d 

Inves t iga t ions  on nucleolyt ic  enzymes appear ing  in the 
b ro th  of Physarum polycephalum cul tures  revealed a 
second ribonuclease, besides RNAse  I discovered by 
]3raun, and a new phosphomonoesterase .  A puri f icat ion 
procedure  was worked  out  in order to supply all three 
enzymes  in high yields and pur i ty .  The  exoplasmodiM 
acid phosphatase  has a MW of 49,000 daltons,  as establish- 
ed by  equi l ibr ium sedimentat ion,  amino acid composi t ion 
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and gel exclusion.Its isoelectric point is 4, as ascertained 
by gel electrofocusing. I t  is highly soluble in water, but  
extensive dilution impairs activity, suggesting a possible 
dissolution into subunits. Freezing inactivates, but  
glycerol or BSA afford some protection, more efficiently 
provided by non-ionic detergents. EDTA, other chelating 
agents or thiols have no effect on activity, but  NaF 
strongly inhibits. Main features: Highly active on p- 
nitrophenyl phosphate, with a K M of 2 .5•  
established bv a double regression best fit program on the 
hyperbolic lVIichaelis function, and by Eadie plots, this 
phosphatase is nonetheless just as active against 3'CMP, 
and somewhat less against other 3'-nucleotides, with a 
distinctive base specificity. 5'-nucleotides are dephos- 
phorylated at half the rate of the 3' (or 2')-N, however, 
these substrates cannot qualify as 'activated esters' as 
compared with PNP. Compounds having a vic. hydroxyl 
on the alkyl moiety of the ester, when sterically favorable, 
are preferred substrates, perhaps due to cyclization by H- 
bonding. Citrate is a strong activator and significantly 
shifts the opt imum of the pH profile curves from 4.5 for 
other buffers to below pH 3.0. 

Supported by SNRF, grant 3.426.70, and by CIBA-GEIGY. 

Glutamic  Acid Dehydrogenase  of the Brain 
(Bovine):  Preparat ion and S o m e  Propert ies  
Bernard Schwendimann, Jacqueline P/ister and 
J. Pierre Bargetzi 
D@artement de Biochimie, 
Ecole de Chimie de l' Universitd, 16 bd d'Yvoy, 
7211 GenOve d 

The preparation of a highly purified GDH from brain 
tissue has never been described. Methods have been 
worked out in our laboratory, using fresh bovine brain 
cortex, through steps involving either a prior isolation of 
the mitochondria of the nerve cells, or the preparation of 
an acetone powder of the cortex. The complete purification 
ends with a crystallization, following a combined applica- 
tion of ion exchange chromatography, gel sieving and salt 
fractionation, to yield thin, flexible crystals. Among the 
physical parameters established for this enzyme, an 
isoelectric point was measured at pH 4.9, which allows at 
pH 8.6 a higher mobility in agarose gels than the liver 
enzyme. The specificity of brain GDH toward substrates 
and co-enzymes, as established by in vitro reactions 
proceeding in the direction of deamination, is very narrow 
and restricted to L-Glu and L-Nval, among the 16 com- 
pounds investigated. However, both NADI-I and NADPH 
can act as co-enzymes, a property that  specifies brain 
GDH as an E.C. 1.4.3 dehydrogenase. Studies of enzym- 
atic act ivi ty versus pH for both substrates (reverse reac- 
tion) or 2-oxo-glutaric acid and similar compounds (for- 
ward reaction) provided interesting results proving that  
specificity is highly dependent of pH. For instance, the 
ionization of the amino-group of Glu is essential in the for- 
mation of an enzyme-substrate complex, a condition which 
strictly defines the pH range and pH optimum of the 
overall reaction. 

Supported by SNRF, grant 3.426.70. 

Reconst i tut ion of Sucrase-Mediated  Sugar 
Transport  in Lipid Membranes  
H. VOgeli, C. Storelli and G. Semenza 
Laboratorium /iir Biochemie I I ,  E T H ,  
Universitiitstrasse 6, 8006 Zi'~rich 

The effect of the sucrase-isomaltase complex (SI) irom 
rabbit small intestine on bilayer-lipid-membranes (BLM) 
was investigated. A crude lipid extract from hamster 

brush-border membranes or purified egg lecithin were 
used to draw BLM's as described by L~iuger et al. (BBA 
735, 20, 1967): BLM's made in the presence of 100 ~xg/ml 
and 5 mM NaC1 had a much larger specific permeabili ty 
for glucose and fructose (14C sucrose was used as a sub- 
strate). Using both 14C and 3H labelled compounds in 
5 m M  NaC1 or KC1 the following permeability coefficients 
P (cm2/sec) were measured: Psuerose< 10 -s in the absence, 
5 • 10 .5 in the presence of SI, respectively. The permeat- 
ing substrates were identified as glucose and fructose by 
paper chromatography and autoradiography. The pres- 
ence of the SI did not significantly affect the P of other 
compounds, such as mannitol, free glucose or free fructose. 
Finally, SI produced a two-orders of magnitude decrease 
in the ohmic resistance of BLM's in 5 mM NaC1. The 
characteristics of the SI-mediated sugar transport in 
BLM's correspond to those of the disaccharidase-associat- 
ed sugar transport system(s) reported by Crane et al. 
(Fed. Proc. 29, 595, 1970) in the intact small intestine. 

Supported by SNSF, grant 3.340.70. 

On the Chemical  Compos i t ion  of Part ic le -Bound 
Aminopept idase  f rom Pig  Kidney 
Hans Wacker and Eric A. Stein 
D@artement de Biochimie, Universitd de Genkve, 
1211 Gen~ve 4. 

Particulate aminopeptidase contains a carbohydrate 
moiety accounting tor about 22~ of the molecule and 
consisting of glucosamine, galactose, mannose, fructose 
and sialic acid. The enzyme is free of phospholipids. 

Upon prolonged incubation with glycosidic enzymes 
(sialidase, emulsine, e-mannosidase and fl-N-acetylglucos- 
aminidase), virtually all of the sialic acid, approximately 
65% of the neutral sugars and 45% of the N-acetylglucos- 
amine could be split off. The degraded aminopeptidase 
differs from the nat ive enzyme by its electrophoretic 
mobility on disc gel and by its solubility properties. How- 
ever, no differences were found with respect to catalytic 
activity and substrate specificity. Susceptibility towards 
inhibition by EDTA or o-phenanthroline was similar to 
that  of the undegraded enzyme. 

The high amount of carbohydrates present in the native 
enzyme had precluded an accurate determination of its 
t ryptophan content. Corrected for carbohydrate inter- 
ference by extrapolation, the amount of t ryptophan could 
now be estimated at 60-4-2 residues per mole as compared 
to a previously published value of 83. 

Supported by SNSF, grant 4740. 

Oligomer ic  F o r m s  of Acety lchol inesterase  
f rom Electrophorus  Electricus 
B. Wermuth and U. Brodbeck 
Medizinisch-chemisches Institut der Universitiit, 
Bi~hlstrasse 28, 3009 Bern 9 

According to Massouli6 et al. (European J. Biochem. 77, 
441, 1969) acetylcholinesterase (EC 3.1.1.7) extracted 
from the electric eel contains 3 species A, C and D, 
differing in their sedimentation coefficients. A fourth 
species 13 is obtained by tryptic digestion or by autolysis 
in toluene. W'e found all 4 species A, B, C and D upon 
sucrose density gradient centrifugation of crude extracts 
of toluene-treated electroplax. The forms B, C and D could 
be purified by affinity chromatography, while form A was 
lost. Subsequent gel filtration on Sepharose 4B yielded 
51% B, 26% C and 23% D with specific activities of 
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15,200, 14,300 a n d  13,300 I U / m g  pro te in ,  respec t ive ly .  
The  molecu la r  we igh ts  ca lcu la ted  accm d ing  to M a r t i n  a n d  
Ames  (J. Biol.  Chem.  236, 1372, 1961) gave  a r a t i o  of 
t3 : C : D = 1 : 1.5 : 2 ba sed  on t he  s e d i m e n t a t i o n  coeff ic ients  
of 11.9, 15.6 and  18.6 S. Species C a n d / ) c o n v e r t e d  to t he  
a p p a r e n t l y  more  s t ab le  form B upon  s t a n d i n g  in 1 M NaC1 
for severa l  weeks.  These  resul t s  c o m p l e m e n t  a model  of 
Leuz inger  et  al. (J. Mol. Biol. dO, 217, 1969): Acetyl -  
cho l ines te rase  has  a d imer ic  p r o t o m e r  (~fl), w h i c h  can  
aggrega te  to  o l igomers  c o n t a i n i n g  2, 3, 4 and  p r o b a b l y  
more  p ro tomers .  

I m p a i r m e n t  of Glucose  M e t a b o l i s m  in  E p i d i d y m a l  
A d i p o s e  T i s s u e  of Fat -Fed  Rats  
N. Zaragoza-Hermans and J. ]9. Felber 
Biochimie Clinique, Clinique Mddicale Universitaire, 
1011 Lausanne 

B y  using specif ical ly  label led  glucose (20 m M )  as a 
s u b s t r a t e  in  t he  presence  of insu l in  (1 mU/ml ) ,  f luxes of 
glucose c a r b o n  t h r o u g h  t he  m a j o r  me tabo l i c  p a t h w a y s  in 
adipose  t i ssue  of r a t s  fed e i the r  a fa t - r i ch  or a c a r b o h y -  
d ra t e - r i ch  d ie t  was  ca lcula ted .  T he  i m p a i r m e n t  i nduced  
b y  fa t  d ie t  res ides  m a i n l y  a t  t he  level  of g lycolyt ic  py ru -  
v a t e  u t i l i za t ion .  Whi l e  f a t t y  acid syn thes i s  was  r educed  
to 5% of t he  control ,  up  to  ha l f  of p y r u v a t e  c a r b o n  was 
der ived  in to  lac ta te .  Th i s  can  be  r e l a t ed  to t he  a b n o r m a l l y  
h i g h  va lue  (20-23) of t he  r a t io  l ac t a t e :  p y r u v a t e  in t he  
med ium.  Lipogenes is  in adipose  t i ssue  of fa t - fed r a t s  is no t  
l imi ted  e i the r  b y  t h e  m a x i m a l  ac t iv i t i e s  of l ipogenic  
enzymes  or b y  t he  s u p p l y  of N A D P H ,  as i nd i ca t ed  b y  t he  
cons iderab le  increase  (130-200%)  of t o t a l  f a t t y  acid 
syn thes i s  i nduced  b y  add i t i on  of ace t a t e  (20 m M )  to  
glucose a n d  insul in.  U n d e r  these  condi t ions ,  t he  r a t io  
a c t a t e :  p y r u v a t e  was st i l l  h igh.  T h e n  t he  cy t op l a smic  

origin of reduced  coenzymes  used in ox ida t i ve  p h o s p h o r y -  
l a t ion  to mee t  t he  A T P  r e q u i r e m e n t s  for f a t t y  acid 
syn thes i s  is ques t ioned .  

Supported by the SNSF, grant 3.344.70. 

The  D i g e s t i o n  of Colostra l  B o v i n e  
I m m u n o g l o b u l i n s  in Infants  
R.M.  Zinkernagel 
Institut de Biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 70/1 Lausanne 

H. Hilpert and H. Gerber 
Research and Development Department, 
Nestld ]groducts Technical 
Assistance Ltd., CH-1800 Vevey 

To s t u d y  t he  e v e n t u a l  e f fec t iveness  of ora l ly  admin i s -  
t r a t e d  he te ro logous  i m m u n o g l o b u l i n s  aga ins t  en te r ic  
in• the  i n t e s t i na l  passage  of b o v i n e  colostra l  IgG z 
was s tud ied  in in fan ts .  

Ten  h e a l t h y  bab ies  aged less t h a n  3 weeks were fed 
w i t h  2g /kg /day  of lyophyl ized  bov ine  colost ra l  lacto-  
se rum c o n t a i n i n g  70% of IgG 1. U p  to 20% of t he  a d m i n -  
i s t r a t ed  IgG 1 were found  in t h e  s tool  in und iges t ed  form. 
The  ave rage  va lue  in 4 i n f an t s  was  of t h e  order  of 13%. 
One g r a m  wet  s tool  c o n t a i n e d  be tween  5 a n d  70 m g  of 
und iges t ed  IgG1. B y  gel f i l t r a t i o n  on  S e p h a d e x  G-200 and  
s u b s e q u e n t  e x a m i n a t i o n  w i t h  t h e  Manc in i  m e t h o d  un-  
d iges ted  IgG1 a n d  f r a g m e n t s  of t h e  molecu la r  we igh t  of 
a b o u t  55,000 were found.  These  f r a g m e n t s  were s imi la r  to  
F a b  a n d  Fc w i t h  respec t  to  t h e i r  e l ec t rophore t i c  mob i l i t y  
and  i m m u n o l o g i c a l  properies .  W h e n  specific colos t ra l  
an t i -E ,  coli an t ibod ie s  were given,  the  a g g l u t i n a t i n g  t i t e r  
in  t he  s tools  rose para l le l  to  t h e  a m o u n t  of und iges ted  
IgG~ presen t .  

P H A R M A K O L O G I E  - P H A R M A C O L O G 1 E  - P H A R M A C O L O G Y  

Interact ion  of H i s t a m i n e ,  I m i d a z o l e  Acet i c  Ac id  
and C o n v u l s a n t s  on Bra i n  S t e m  N e u r o n e s  
E.G. Anderson, H.L.  Haas and L. H6sli 
A bteilung/i'tr Neurophysiologie, 
Neurologische Universitiitsklinik, 4057 Basel 

Microe lec t rophore t i c  app l i ca t ion  of h i s t a m i n e  a n d  imi-  
dazole  acet ic  acid (IAA) to s p o n t a n e o u s l y  f i r ing  b r a i n  s t e m  
neu rones  of the  ca t  m a r k e d l y  depressed  t h e i r  d i scharge  
r a t e  (H6sli  alld Haas ,  E x p e r i e n t i a  27, 1311, 1971). The  
ac t ion  of t he  c o n v u l s a n t s  b icucul l ine  and  s t r y c h n i n e  on 
t he  depress ion  b y  h i s t a m i n e  and  I A A  was also inves t iga t -  
ed. E l ec t ropho re t i c a l l y  a d m i n i s t e r e d  s t r y c h n i n e  w i t h  
cu r r en t s  suff ic ient  to  m a r k e d l y  reduce  glycine i n h i b i t i o n  
was w i t h o u t  inf luence  on  t he  ac t ions  of I A A  or h i s t amine .  
However ,  t he  e jec t ion  of b icucu t l ine  on to  single neu rones  
sh i f ted  t he  dose response  curves  of I A A  and  v - a m i n o b u t y -  
t ic  acid (GABA) to  t he  r i g h t  w i t h o u t  a l te r ing  t he  respons-  
iveness  to  glycine a n d  h i s t amine .  These  resu l t s  sugges t  
t h a t  I A A  is ac t ing  on  GABA- l ike  receptors ,  a n d  t h a t  
h i s t a m i n e  is ac t ing  on  receptors  d i s t i nc t  f rom those  
af fec ted  b y  G A B A  or glycine. Compar i sons  of t he  effects  
of h i s t a m i n e  a n d  cycl ic  3 ' - 5 '  adenos ine  m o n o p h o s p h a t e  
revea led  t h a t  b o t h  c o m p o u n d s  h a v e  dep re s san t  ac t ions  
on  b r a i n  s t e m  neurones .  

E.G.A. on leave from Dept. Pharmacology, Univ. of Illinois, 
Chicago, IlL 

Condi t ions  of C y c l o h e x y l a m i n e  F o r m a t i o n  
in Rats  Chron ica l ly  I n g e s t i n g  C y c l a m a t e  
Marcel H. Bickel 
Medizinisch-chemisches Institut, 
Bi~hlstrasse 28, 3012 Bern 

Male W i s t a r  r a t s  were g iven  a l ong - t e rm  t r e a t m e n t  of 
500 m g / k g  of sodium'  c y c l a m a t e  (CYC) in t he  d r ink ing  
water .  For  severa l  m o n t h s  a m e a n  of on ly  0.1% of t he  
da i ly  dose was excre ted  as t he  m e t a b o l i t e  eyc lohexy lamine  
(CHA). Af te r  a b o u t  6 m o n t h s  C H A  excre t ion  began  to 
increase  a n d  a f t e r  2 more  m o n t h s  i t  r e ached  a p la t eau  
w i t h  a m e a n  of 40% in all  of t h e  t e s t ed  ra ts .  R e m o v a l  ot 
CYC was fol lowed b y  a decl ine of excre ted  CHA to zero 
w i t h i n  1 week. S u b s e q u e n t  s ingle t e s t  doses of 100 m g  
CYC were aga in  c o n v e r t e d  to  C H A  as before.  However ,  
t e s t  doses of CYC g iven  2 or more  weeks a f t e r  i n t e r r u p t i o n  
of l ong - t e rm  t r e a t m e n t  were no longer  c o n v e r t e d  to CHA. 
The  ab i l i ty  to  fo rm CHA was t h e n  on ly  rega ined  b y  an-  
o the r  chron ic  t r e a t m e n t  w i t h  CYC for 1-2  weeks. U n d e r  
u n i n t e r r u p t e d  CYC t r e a t m e n t  t he  C H A  excre t ion  de- 
creased to  near -zero  va lues  w i t h i n  a few days  a f te r  a d d i n g  
n e o m y c i n  to t he  d r ink ing  water .  The  ab i l i ty  to  conve r t  
CYC was no t  r ega ined  w i t h i n  16 weeks a f t e r  r emova l  of 
neomycin ,  z4C-CYC in jec ted  p a r e n t e r a l l y  (i.p.) in to  CYC 
c o n v e r t i n g  r a t s  led to  a negl igible  excre t ion  of 14C-CHA. 
The  resu l t s  sugges t  t h a t  an  i n t e r ac t i on  b e t w e e n  CYC a n d  
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the intestinal flora is responsible for these unusual long- 
term effects on a drug metabolism reaction. 

Supported by Stiftung zur F6rderung der Ern~hrungsforschung 
in dcr Schweiz. 

M u l t i - C h a n n e l  T e l e m e t r y  of EEG and Other  
P a r a m e t e r s  in  the  Rat  
A . A .  Borbdly 
Pharmakologisches Institut der Universitiit, 
8006 Zi~rich 

A miniature 4-channel EEG-transmit ter  was used for 
recording spontaneous and evoked potentials from cortical 
and subcortical areas in the rat. The t ransmit ter  was 
plugged into a socket which was fixed to the animals' 
skull, and connected to 5 chronically implanted electrodes. 
Thus the transmitter  could be easily removed for the 
exchange of batteries, or replaced with a dummy while 
experimentation was not in progress. Motor activity, 
water consumption and food intake were recorded con- 
tinuously along with the EEG. Data reduction and ana- 
lysis was a major problem in long-term experiments. The 
records illustrate changes of the electrophysiological and 
behavioral variables in entirely unrestrained rats before 
and after administration of neuropharmacological agents. 

Supported by SNSF, grant 3.287.69. 

I so la t ion  of Ant ibac ter i a l  Bas ic  Pro te ins  f r o m  
G r a n u l e s  of Ch icken  P o l y m o r p h o n u c l e a r  
Leukocy te s  
K. Brune 
Pharmakologische Anstalt, Klingelbergstrasse 70, 
4056 Basel 

Homogenates of chicken polymorphonuclear ]eukocytes 
(PMN) obtained from peritoneal exudates were separated 
on sucrose density gradients. By this means we isolated 
three different classes of membrane-bound particles 
differing in their morphological, biochemical and bio- 
physical properties. 

The largest class (1-3 ~m in diameter), banding at a 
specific density of 1.23, comprised rod-shaped, electron 
dense granules which were associated with lysozyme and 
at least three other basic proteins. They formed the main 
cytoplasmic granule component of chicken PMN. The 
second class of granules, intermediate in size (0.3-0.8 ~m) 
and specific density (1.19), consisted of two types of 
granules which showed only slight differences in their 
morphology but differed in their biochemical composition. 
The smallest class of granules (0.1-0.2 [~m), banding at a 
specific density of approximately 1.17, comprised possibly 
two or more types of small, electron transparent granules 
and various membrane fragments. 

Extracts  of the largest class of granules inhibited the 
growth of E. coli, Serratia marcescens and Staphylococcus 
albus. They contained lysozyme and basic proteins. 

T r e a t m e n t  of Hyperacute  G r a f t - V e r s u s - H o s t  
D i s e a s e  in Mice  w i t h  Cytos ine  A r a b i n o s i d e  
G.L. Floersheim 
.Pharmakologisches Institut tier Universitdt, 
spitalstrasse 27, 4000 Basel 

A severe and rapidly fatal graft-versus-host disease was 
induced by the intravenous injection of CBA spleen cells 
in BALB/c mice primed with cyclophosphamide. The 

mortali ty could be markedly reduced by cytosine arabino- 
side. Methotrexate, procarbazine, cyclophosphamide and 
antilymphocyte serum were ineffective. The protection by 
cytosine arabinoside was seen at dosages which were 
ordinarily lethal (if tested for toxicity in conjunctiolx with 
the priming dose of only cyclophosphamide, without the 
application of spleen cells). Thus, cytosine arabinoside 
prevents the injurious consequences of the allogeneic 
lymphoid cells whereas the cellular inoculum protects 
against the lethal effects of the therapy. A less severe from 
of graftversus-host disease was also partially precluded by 
cyclophosphamide. No mortal i ty occured if the cell donors 
had been trated with procarbazine or an t i lymphocyte  
serum. 

D i s p o s i t i o n  of Ace ty l ch o l tn e  and A n a l o g u e s  
in  the  Rat  Uterus :  S t u d y  by  the  O i l - B a t h  
T e c h n i q u e  
J.  Furrer and J.  Rudinger 
Institut f#~r Wlolekularbiologie und Biophysik, 
E T H ,  H6nggerberg, 8049 Zi~rich 

Kalsner and Nickerson (Can. J. Physiol. Pharmacol. 
46, 719, 1968) have shown that  aortic strips contracted by 
exposure to a pharmacological agent and then, immersed 
in oil, relaxed at a rate governed by the rate of disposition 
of the agent in the tissue. Using this technique we have 
exposed potassium-depolarised rat uterine strips to acetyl- 
choline (ACh), acetyl-fl-methylcholine (MCh), carbachol 
(C), and diazoacetylcholine (DCh) (Frank and Schwyzer, 
Experientia 26, 1207, 1970) and recorded relaxation after 
replacement of the aqueous medium with oil. After sub- 
maximal contraction by ACh, relaxation was complete 
in 1-2 min ; after equipotent MCh, it was 2-3 times slower; 
and after C or DCh no relaxation occurred for 1 h or more. 
When 1.5 aM physostigmine (P) was added 1 rain before 
ACh, relaxation was 3-4 times slower than after ACh 
alone; 10 ~M P prevented relaxation for 30 rain or more. 

I t  is concluded that  the depolarised rat  uterus is suitable 
for use with the oil-bath technique, and that  the disposi- 
tion of ACh in this tissue is due at least in part to the 
action of acetylcholine esterase. 

Supported by SNSF, grants No. 3.372.70 and 3.424.70. 

M e m b r a n e  Potent ia l  and Contract ion  
in  Vascu lar  S m o o t h  M u s c l e  
G. Haeusler 
]7. Ho//mann-La Roche 6, Co., Ltd., 4002 Basel 

Change of membrane potential as recorded by intra- 
cellular microelectrodes (MP) and contractile responses to 
I~C1 or noradrenaline (NA) were measured in vascular 
smooth muscle of rabbit  pulmonary artery (VSM). 
Decrease in MP was linearly related to log concentration 
of external potassium in the range of 10-100 mM I~C1 
with a slope of 43 mV for a tenfold change of [K]o. 71% 
of the maximum contraction occurred in the MP range of 
38-21 mV. In concentrations between 10 -~ and 3 • 10-~M, 
NA gradually reduced the MP from a mean of 59 mV to 
45 mV without any further major depolarization when 
higher concentrations (up to 10-4M) were applied. Most of 
the NA-induced contraction occurred in the absence of 
MP changes. Maximum contraction was equal for KC1 and 
NA. V~Thile in calcium-free solution contraction to KC1 
(160 raM) was small, that  to NA in depolarized VSM 
reached 50% of the maximum. Omission of calcium from 
normal Tyrode solution caused a similar depolarization as 
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NA (10-e-10-4M). The  results can be explained on the  
assumpt ion  tha t  NA releases calc ium from the  cell mem-  
brane and tha t  pa r t  of this membrane -bound  calcium 
controls  sodium permeab i l i ty  in VSM. 

I n v e s t i g a t i o n s  on the  Mode  of Ac t ion  of E r g o t a m i n e  
in  the  I so la ted  F e m o r a l  Ve in  of the  Do g  
E. M~'dler-Schweinitzer and E. Sti~rmer 
Mediziniseh-Biologische Forschung, Sandoz AG, 
4002 Basel 

The effects of E rgo t amine  (E) were inves t iga ted  in 
isolated femoral  ve in  strips of the  dog by  the  cumula t ive  
dose-response technique  (van Rossum, Arch. int.  Pha rma-  
codyn. 143, 299, 1963) according to the  fol lowing para-  
meters  : intrinsic s t imula t ing  act ivi ty ,  aff ini ty  to receptor  
sites as compared  wi th  noradrenal ine  (NA), compet i t ive  
and noncompe t i t ive  components  of NA-antagonism.  

The aff ini ty  of E to the  smooth  muscle s t imula t ing  
receptors  was 355 t imes  higher  t han  t h a t  of N A  (calculated 
from ti le pD~-values). The  intrinsic s t imula t ing  ac t iv i ty  
was found to be about  35% of the  max ima l  NA-effect .  
The compet i t ive  NA-an tagon i sm was character ized by  a 
pA~-value of 9.02 and the  non-compet i t ive  NA-an tagonism 
by  a pD'~-value of 7.57. Since the  s t imula t ing  ac t iv i ty  of 
E was antagonized by  p r e t r ea tmen t  wi th  ~-blockers, E 
could be character ized as an e-blocking drug wi th  con- 
siderable intrinsic a-s t imula t ing  act ivi ty .  

M u s c a r i n i c  and a - A d r e n e r g i c  B lockade  of Cycl ic  
A M P  Increase  in  S t i m u l a t e d  Ga ng l i a  
M. Schorderet, D.A.  McAfee and Paul Greengard 
Department o/ Pharmacology, Yale University School 
of Medicine, New Haven, Conn. 06510, USA - 
Present address o/ M.S.: Institut de Pharmacologic, 
Ecole de Mddecine 20, 1211 Gen~ve 4 

Previous  exper iments  showed tha t  the  cyclic A M P  
conten t  of isolated rabb i t  superior  cervical  ganglia  ill- 
creased severalfold af ter  s t imula t ion  of the  preganglionic 
nerve  t runk.  The  cyclic A M P  level  did not  change in 
ganglia  t h a t  were s t imula ted  an t idromica l ly  or in s t im- 
ulated cervical  vagus  or nodose ganglia. Thus, these 
observat ions  indicated tha t  this  increased level of cyclic 
A M P  was associated wi th  synapt ic  ac t iv i ty .  I n  subsequent  
exper iments ,  i t  was found tha t  the  cyclic AMP r e s p o n s e  
was largely inhibi ted by  low doses of a t ropine  bu t  not  of 
hexamethon ium,  suggesting t h a t  a muscarinic  recepto r is 
involved.  Fur thermore ,  a marked  inhibi t ion was found 
wi th  the  ~-blocker, phentolamine ,  at  low concentrat ion,  
while high doses of the  fl-blocker MJ  1999 were ineffective.  
These results  indicate  t ha t  ACh released dur ing ac t iv i ty  
s t imulates  the  muscar inic  sites of in terneurons  which 
secrete a catecholamine,  p robab ly  dopamine ;  dopamine  

m a y  then  cause the  cyclic A M P  increase in the  ganglion 
cells wi th  concomi tan t  hyperpolar iza t ion  (S-IPSP) .  

Supported by PHS grants NS08440 and MH-17387, NSF grant 
GB-27510 and a Swiss Academy of Medical Sciences Fellowship to 
M.S. 

Effect of V i n c r i s t i n e  Sulfate  (VCR) on Blood 
P la te l e t s  
Gerhard Zbinden 
Inst. [. pathologische Anatomie, Univ. Zi~rich, 
Schmelzbergstr. 12, 8006 Zi~rich 

Clinical experience showed t h a t  VCR affected pla te le ts  
less t han  other  oncolyt ic  agents.  Moreover,  VCR some- 
t imes  caused marked  thrombocytos is .  The  mechanism 
of this unusual  side-effect  is no t  known. R a b b i t  platelets  
incuba ted  wi th  V C R  showed swelling at  0.83 mcg /ml  and 
released p la te le t  factor  (PF) 4-like ac t iv i ty  at  8.3 mcg/ml.  
P la te le t  swelling also occurred 10 rain after  0.25-0.5 mg/kg  
i.v. in rabbits .  Af te r  30-60 min  the  plasma conta ined m a n y  
small  part icles (platelet  f ragments  ?). P la te le t  funct ions 
(ADP-induced aggregation,  c lot  retract ion)  were impaired.  
The  small  part icles  were r emoved  24 h af ter  VCR. In  
guinea pigs PF3-  and PF4-1ike act ivi t ies  were demonst ra t -  
ed in p lasma 30-90 min  af ter  0.5 r a g / k g  i.v. The experi-  
ments  showed t h a t  VCR caused p la te le t  damage  followed 
by  p la te le t  loss. Since VCR has l i t t le  effect on mega-  
ka ryocy te  ma tu ra t i on  (Morse and Stohlman,  J.  Clin. In-  
vest .  45, 1241, 1966), the  sys tem was able to respond 
swift ly to th rombopoie t in  s t imulat ion.  Thrombocytos i s  
migh t  be explained as overreac t ion  to  this stimulus.  

T h e  Effects of E r g o t a m i n e  and D i h y d r o e r g o t a m i n e  
on S k i n  and Ske l e ta l  M u s c l e  Vascu la tu re  
D. A. A. Owen and E. Sti~rmer 
Medizinisch-Biologische Forschung, Sandoz AG, 
4002 Basel 

Dihydroe rgo tamine  (DHE) was shown to cause dose- 
dependen t  constr ic t ion of skeletal  muscle capaci tance 
vessels wi th  no signif icant  s imul taneous  constr ict ion oI 
resis tance vessels  (Mellander and Nordenfel t ,  Clin. Sci 
39, 183, 1970; Owen and Sti irmer,  Br. J.  Pharmac.  42, 
655P, 1971). As an ex ten t ion  of these observations,  t he  
effects of E rgo t amine  (E) have  been compared  wi th  those 
of D H E  on denerva ted  skin (Arturson and Mellander, 
Ac ta  physiol,  scand. 62, 457, 1964) and skeletal  muscle 
(Mellander, Angiologica.  3, 77, 1966) vascular  bed pre- 
parat ions.  

On the  skeletal  muscle vascula ture  E was as inact ive  as 
D H E  on the  resis tance vessels, bu t  about  10 t imes more 
po t en t  than  D H E  in const r ic t ing the  capaci tance vessels. 
On the  skin vasculature ,  however ,  E constr ic ted bo th  
resistance and capaci tance  vessels, whereas D H E  constr ict-  
ed only the  capaci tance  vessels. 

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

Contro l led ,  S t e p w i s e  S y n t h e s i s  of R N A  by Qfl 
Repl i case  
E. Bandle and C. Weissmann 
Institut ]i~r Molekularbiologie der Universitiit, 
H6nggerberg, 8049 Zi~rich 

A me thod  has been developed pe rmi t t ing  stepwise, 
subs t ra te - l imi ted  synthesis  of v i ra l  R N A  in vi t ro.  I t s  use 
i s  i l lus t ra ted by  the  synthesis  of a Qfl minus  s t rand seg- 

ment ,  71 nucleot ides long, in 4 discrete e longat ion steps, 
and elucidat ion of the  h i ther to  unknown nucleot ide 
sequence be tween  posit ions 52 and 71. Qfl replicase, Qfl 
RNA,  host  factor,  GTP,  A T P  and CTP were incubated  
under  condi tons leading to in i t ia t ion and elongat ion up 
to posi t ion 23 where U was required for fur ther  e longat ion 
(cf. Goodman et al., Proc. Nat .  Acad. Sci. 67, 921, 1970). 
The  repl icat ion complex  was fi l tered through Sephadex 
to r emove  the  substrates.  Polyethylenesut fonate  was then  
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added  to p r e v e n t  i n i t i a t i on  b y  free e n z y m e  a n d  incuba-  
t ion  was car r ied  ou t  w i t h  U T P ,  C T P  and  ATP ,  to  al low 
e longa t ion  to  pos i t ion  37, where  G is required .  I n  a t h i r d  
(GTP,  A T P  and  U T P )  a n d  f o u r t h  (CTP, A T P  a n d  U T P )  
e longa t ion  s tep  syn thes i s  p roceded  up  to  pos i t ions  62 and  
71, respect ively .  The  segmen t s  of u n k n o w n  sequence  were 
syn thes i zed  us ing  one e-32P-labelled and  two nonrad ioac -  
t ive  s u b s t r a t e s  a t  a t ime.  Ana lys i s  was  car r ied  ou t  as in 
Bi l le te r  e t  al. (Na tu re  224, 1083, 1969), y ie ld ing  the  

52 62 71 
sequence. . . (G) A U A A U U U A U U C A C A A U U A  (G). 

Supported by SNSF, grant 3'506 and the Jane Coffin Childs 
Found No. 243. 

U l t r a s t r u c t u r a l  L o c a l i z a t i o n  of  In trace l lu lar  
A n t i g e n  by  the  I g G  B r i d g e  M e t h o d  
Annie-Claire Bataillard and Michel Campiche 
Institut d'A natomie pathologique, 
H@ital cantonal, 1011 Lausanne 

The  i m m u n o g l o b u l i n - e n z y m e  br idge  m e t h o d  (T.E. 
Mason  e t  al., J. H i s tochem.  Cytochem.  17, 563, 1969) was 
used on  a model  p rev ious ly  descr ibed  (J. P. K r a e h e n b u h l  
e t  al. : J .  Cell Biol. 50, 432, 1971). A recognizable  an t igen ,  
ferr i t in ,  was  abso rbed  in to  the  j e j una l  e p i t h e l i u m  of 
piglets,  or depos i t ed  in t h e  g lomeru lus  of r a t s  a f t e r  i.v. 
in jec t ion .  The  u l t r a s t r u c t u r a l  loca l iza t ion  of fe r r i t in  was  
s tud ied  on  nonf rozen  sect ions  of t i ssues  f ixed in 0 .125% 
g lu ta ra ldehyde ,  t r e a t e d  w i t h  t h io semica rbaz ide  ( J . p .  
K r a e h e n b u h l ,  pe rsona l  c o m m u n i c a t i o n )  a n d  i n c u b a t e d  
w i t h  t he  fol lowing r eagen t s :  1. papa in -d iges t ed  r a b b i t  
an t i - f e r r i t i n  s e rum;  2. sheep IgG a n t i - r a b b i t  F a b ;  3. 
r a b b i t  IgG or F a b  an t i -pe rox idase  ; 4. peroxidase ,  revea led  
h i s tochemica l ly .  As controls ,  papa in -d iges t ed  nonspecif ic  
r a b b i t  s e rum was used for s teps  1. and  3. Specific l abe l ing  
of fe r r i t in  b y  perox idase  r eac t ion  p r o d u c t  was  obse rved  in 
m o s t  cases if f e r r i t in  was  p r e s en t  in  large a m o u n t s ;  
i sola ted molecules  were f r e q u e n t l y  nonlabe led .  Non-  
specific l abe l ing  was u n i m p o r t a n t  if r a b b i t  F a b  an t i -  
pe rox idase  was used for s tep  3. 

Supported by the 'Fonds d'Etudes "Roche" (Bfle)'. 

R e g u l a t i o n  of  •dv P l a s m i d s  
Douglas E. Berg 
D@artement de Biologie Moldculaire, 
Universitd de Gen~ve, 30, quai de l'Ecole de Mddecine, 
1211 Gen&e d 

Pla smids  are s tab le  genet ic  e l emen t s  of b a c t e r i a  which  
rep l ica te  in a p p r o x i m a t e  s y n c h r o n y  w i t h  t he  bac te r i a l  
ch romosome,  a l t h o u g h  phys ica l ly  a u t o n o m o u s  of it. 
B a c t e r i o p h a g e  X m u t a n t s ,  t h a t  fo rm p l a smids  in E. coli, 
h a v e  been  selected.  The  class des igna ted  ~dv is a de le t ion  
of p h a g e  2 in wh ich  more  t h a n  4/5 of t he  phage  genome has  
been  lost, a n d  on ly  t he  i m m u n i t y  region and  D N A  
rep l ica t ion  genes remain .  ~{dv p lasmids  are smal l  cova len t -  
ly closed c i rcular  molecules,  and  are p r e s en t  in  mul t ip le  
(25 to 100) copies per  cell. 

Cells ca r ry ing  ,~dv i n h i b i t  t he  g rowth  of super in fec t ing  
2vir (~vir is a m u t a n t  phage  which  overcomes  t he  i m m u n -  
i ty  of a n  i n t e g r a t e d  ~L+ prophage . ) .  The  i n h i b i t e d  2vir 
genomes  are d ive r t ed  to  a p l a smid  s t a t e  in  cells ca r ry ing  
~{dv. Di rec t  cons t ruc t i on  of 2dv p l a smids  f rom phage  
defec t ive  in gene cI, a n d  r a d i o i m m u n e  m e a s u r e m e n t s  of 
cI repressor  levels d e m o n s t r a t e  t h a t  ~dv i n h i b i t i o n  of 2 

p h a g e  g r o w t h  is no t  d e p e n d e n t  on t h e  2 repressor .  The  
r e g u l a t o r y  p roper t i e s  of ,~dv suggest  t h a t  a bac t e r i a l  com- 
p o n e n t  (such as a r ep l i c a t i on - t r ansc r i p t i on  site) abso lu te ly  
requ i red  b y  ,~ for g r o w t h  m a y  be  t i t r a t e d  b y  t he  mul t ip le  
copies  of Adv. 

Supported by SNSF, grant 3.592.71 to Dr Caro. 

N u c l e o t i d e  S e q u e n c e  at  the  B i n d i n g  Site  on  R-17  
R N A  for Coat  Prote in  
A. Bernardi and P.F.  Spahr 
Ddpartement de Biologie Moldculaire 
30, quai de l'Ecole de Mddecine, 1211 Gen~ve d 

The  R N A  a n d  t he  coa t  p ro t e in  i so la ted  f rom the  bac-  
t e r iophage  R-17 can  i n t e r a c t  to  form two types  of com- 
p lexes :  complex  I in  which  f rom one (Spahr ,  F a r b e r  and  
Ges te land ,  N a t u r e  222, 455, 1969) to  six (Sugiyama,  
H e r b e r t  a n d  H a r t m a n ,  J. Mol. Biol.  25, 455, 1967) mole- 
cules of coa t  p ro t e in  are b o u n d  to one molecule  of RNA,  
a n d  complex  I I  wh ich  con ta ins  a b o u t  180 molecules  of 
coa t  p ro t e in  pe r  molecule  of RNA.  Complex  I has  been  
impl i ca t ed  in t he  con t ro l  of t r a n s l a t i o n  since i t  d i rec ts  the  
in  v i t ro  syn thes i s  of t he  c i s t ron  B p r o d u c t  (coat  pro te in)  
b u t  no t  t h a t  of t he  c i s t ron  C p r o d u c t  (RNA syn the tase )  
i nd i ca t i ng  t h a t  coa t  p ro t e in  ac ts  as a repressor  of t he  t r ans -  
l a t i o n  of c i s t ron  C. Us ing  h igh ly  label led  n a t i v e  asp R N A  
a n d  un labe l l ed  coat  p ro t e in  to  form complex  I a n d  diges t ing 
w i t h  T t RNase ,  a t r a g m e n t  r e t a ined  on  mi l l ipore  f i l ters  has  
b e e n  isolated.  D a t a  on  t he  nuc leo t ide  sequence  of th i s  
f r a g m e n t  r evea l  t h a t  i t  con ta ins  t he  p u n c t u a t i o n  signal  
be tween  c i s t rons  B a n d  C, sugges t ing  t h a t  th i s  is the  site 
on  t h e  R N A  where  t he  coa t  p ro t e in  ac ts  as a repressor.  

Supported by SNSF, grant 3.595.71. 

D e m o n s t r a t i o n  of  a Contract i l e  A c t o m y o s i n - L i k e  
Pro te in  in  the  P i l lar  Cel l s  of  F i s h  Gi l l s  
M. Bettex-Galland and G. M. Hughes 
A natomisehes Institut der Universitdt Bern, 
3012 Bern, Sehweiz 

The  secondary  lamel lae  of f ish gills consis t  of epi the l ia l  
sheets .  The  b lood flows be tween  t he  two sheets  which  are 
he ld  t oge the r  b y  cha rac te r i s t i c  p i l la r  cells. E M  studies  
revea led  t he  presence  in these  cells of f i l amen t s  a r r anged  
in c o m p a c t  bundles .  The  poss ib i l i ty  t h a t  such  f i l amen t s  
m i g h t  r ep re sen t  a con t rac t i l e  m e c h a n i s m  of physiological  
i m p o r t a n c e  ha s  been  suggested  (G.M. H u g h e s  and  E . R .  
Weibe l ,  Ji U l t r a s t r u c t .  Res,. in press  1972). 

I n  order  to  t e s t  t h i s  hypo thes i s ,  t ips  of r a i n b o w  t r o u t  
gills were e x t r a c t e d  in a g lyce r ine -con ta in ing  buffer ,  t h e n  
i n c u b a t e d  u n d e r  c o n d i t i o n s  f avor ing  t he  superprec ip i t a -  
t i on  b y  A T P  of ac tomyos in - l ike  pro te ins .  F ixed  and  sec- 
t i oned  samples  d i sp layed  t he  cha rac t e r i s t i c  s t ruc tu re s  of 
ac tomyos in - l ike  supe rp rec ip i t a t e s  in  t he  pi l lar  ceils. This  
was  c lear ly  recognizable  b y  t he  presence  of sp ind le - shaped  
needles  as was  descr ibed  for t h r o m b o s t h e n i n  f rom blood 
p la t e l e t s  (M. Be t t ex -Ga l l and ,  E . F .  Li ischer  and  E . R .  
Weibel ,  T h r o m b .  Dia th .  h a e m o r r h .  22, 431, 1969). 

I t  is conc luded  t h a t  p i l la r  cells con t a in  a con t rac t i l e  
m e c h a n i s m  wh ich  will  be  discussed in r e l a t ion  to control  
of b lood flow t h r o u g h  the  f ish gills. 

Supported by SNSF, grant 3.554.71. 
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Effects  of Cytocha las in  B on C h e m o t a x i s  
and I m m u n e  Reac t ions  
J . F .  Borel and H. Stiihelin 
Medizinisch-Biologische Forschung, Sandoz AG, 
4002 Basel 

Cytocha l a s in  B (CyB), k n o w n  to i n h i b i t  a n u m b e r  of 
cell func t ions  wh ich  are connec t ed  to surface mot i l i ty ,  
has  va r i ab l e  effects on  m i c r o f i l a m e n t  s t ruc tures .  The  pre-  
sen t  s t u d y  shows t h a t  t he  c h e m o t a c t i c  m i g r a t i o n  of r a b b i t  
neu t roph i l s  is r eve r s ib ly  i n h i b i t e d  a f t e r  add i t i on  of CyB 
(1 [xg/ml) to  t he  cell suspens ion ;  P-815 m a s t o c y t o m a  cells 
a s sume  spher ica l  shape  and  lose t h e i r  pseudopodia .  The  
phagoey tos i s  of l a t ex  beads  b y  pe r i tonea l  r a t  neu t r oph i l s  
is also nega t ive ly  affected by  CyB. F u r t h e r m o r e ,  CyB 
exer t s  some inf luence  on  the  i m m u n e  reac t ion .  The  cyto-  
t ox i c i t y  of sensi t ized mouse  spleen l y m p h o c y t e s  (as 
m e a s u r e d  in v i t ro  b y  t he  t a r g e t  cell d e s t r u c t i o n  test)  is 
r eve r s ib ly  suppressed  in t he  presence  of CyB. The  i.p. 
app l i c a t i on  of CyB to mice sho r t l y  before i m m u n i z a t i o n  
w i t h  e r y t h r o c y t e s  produces  r e d u c t i o n  of t he  n u m b e r  of 
a n t i b o d y  fo rming  cells (PFC). CyB also inh ib i t s  cell mul t i -  
p l i ca t ion  in v i t ro  and,  in  some models ,  in vivo.  

CyB is also known as Phomin (W. Rothweiler and Ch. Tamm, 
Experientia 22, 750, 1966). 

Loca l i sa t ion  u l t ras truc tura le  des  s i tes  de s y n t h 6 s e  
de D N A  dans  des ce l lu les  de M a m m i f 6 r e s  
S. Fakan et R. Hancock 
Institut Suisse de Recherches Expe, imentales sur le Cancer, 
Rue du Bugnon 21, 1011 Lausanne 

La  loca l i sa t ion  des si tes de syn thSse  du  D N A  est  6tudi6e 
clans des cellules de souris  en cu l tu re  ( m a s t o c y t o m e  
Px-815).  Les cellules en phase  de croissance exponen t i e l l e  
son t  marqu6es  p e n d a n t  30 secondes p a r  la t h y m i d i n e  tr i-  
tide. El les  son t  soit  i m m ~ d i a t e m e n t  fix6es, soi t  t ix6es apr~s 
une  heure  d ' i n c u b a t i o n  en pr6sence de t h y m i d i n e  non-  
m a r q u 6 e  en  exc6dent .  L ' e x a m e n  a u t o r a d i o g r a p h i q u e  5. 
h a u t e  r6solu t ion  m o n t r e  que  la r ad ioac t i v i t 6  incorpor6e 
in t6resse  t o u t  le noyau .  Toutefois ,  le r a p p o r t  du  h o m b r e  
de gra ins  p a r  un i t6  de surface est  p lus  61ev6 dans  la r6gion 
p6r iph6r ique  du  n o y a u  que  dans  la r6gion in t6 r ieure  de 
celui-ci, avec  cependan t ,  p lus  de 50% du n o m b r e  t o t a l  des 
g ra ins  au n i v e a u  de ce t te  derniSre.  

Apr~s une  heure  d ' i n c u b a t i o n  en pr6sence de t h y m i d i n e  
non -marqu6e ,  ce r a p p o r t  n ' e s t  pas  s e n s i b l e m e n t  mofidi6.  

L a  dens i t6  plus  61ev6e des gra ins  dans  la r6gion p6ri- 
ph6r ique  p a r a i t  i nd ique r  un  plus  g r a n d  n o m b r e  de si tes de 
r @ l i c a t i o n  dans  ce t te  r6gion, qu i  p e u t  ~tre in te rp r6 t6e  
c o m m e  6Lant li6e X une  c o n c e n t r a t i o n  p lus  61ev6e de DNA.  

Credits FNRS 3.467.70 et Centre de Reeherches sur les Lym- 
phomes Malins, Lausanne. 

I so la t ion  of Speci f ic  P o l y s o m e s  by  Aff in i ty  
C h r o m a t o g r a p h y  and the ir  R e c o v e r y  w i t h  
P n r o m y c i n  
C.H. Faust jr., P. Vassalli and B. Mach 
Institut de Pathologic, Universitd de Gen~ve, 
Bd. de la Cluse 40, 7204 Genbve 

A genera l  m e t h o d  is descr ibed  to isolate  a specific t y p e  
of po lysome f rom a he te ro logous  mix tu re ,  based  on  a f f in i ty  
c h r o m a t o g r a p h y .  The  i so la t ion  uses a n t i b o d y  (Ab) 
cova l en t ly  coupled  to agarose  a n d  d i rec ted  aga ins t  the  
po lysoma l - syn thes i zed  specific pro te ins ,  t h u s  occurr ing  

v ia  the n a s c e n t  po lypep t i de  cha in  sti l l  a t t a c h e d  to t h e  
p e p t i d y l - t R N A .  Only  i m m u n o c h e m i c a l l y - c o m p e t e n t  pep-  
t ides  r eac t  w i t h  the  Ab.  Af te r  ca l ib ra t ion  and  s t a n d a r d i z a -  
t ion  of t he  i m m u n o c h e m i c a l  r e a c t i v i t y  w i t h  rad io labe led  
k a p p a  cha in  immunog lobu l in ,  t he  co lumn is t e s t ed  w i t h  a 
8~P-labeled po lysome  f rac t ion  f rom m u r i n e  k a p p a  cha in  
p r o d u c i n g  mye lomas ,  MOPC-70E  a n d  41. 

The  specif ical ly  abso rbed  po lysomes  m a y  be  recovered  
u p o n  t r e a t m e n t  w i t h  m o d e r a t e  sal t  and  pu romyc in .  Some 
of t he  r ibonuc leopro te i  n re leased has  po lysomal  c h a r a c t e r  
accord ing  to sucrose g r ad i en t  s ed imen ta t ion ,  i nd i ca t i ng  
the  presence  of m R N A .  The  co lumn  m a y  t h e n  be  regener-  
a t ed  for f u r t h e r  use w i t h  a br ie f  t r e a t m e n t  of h igh  salt .  

The  ev idence  t h a t  these  po lysomes  are k a p p a  cha in  
specific comes  ind i rec t ly  t h r o u g h  the  u s e  of cont ro ls  to  
q u a n t i t a t e  specific a n d  nonspecif ic  in te rac t ions .  These  
d a t a  i nd i ca t e  a p p r o x i m a t e l y  a ten- fo ld  e n r i c h m e n t  of 
specific polysomes,  w h e n  c o m p a r e d  w i t h  these  controls .  

Supported in part by SNSF, grant 3.579.71 and by American 
Cancer Society, grant PF-667F. 

Cooperat ion  of A n t i b o d i e s  in the Se lec t ive  Lys i s  
of B - L y m p h o i d  Cel ls  
R. yon Felle~berg and E. Guggisberg 
Institul .[r Pharmakologie und Biochemie, 
Winterthurerstrasse 260, 8057 Zi~rich 

B - l y m p h o i d  cells, in  c o n t r a s t  to  t he  T-cells, c a n n o t  
se lect ively  be  kil led b y  specific an t ibod ie s  (Ab) and  com- 
p lement .  A n t i - I g G  Ab, which  are cons idered  specific for 
B-cells, were  no t  cy to toxic .  The  same obse rva t i on  was 
m a d e  w i t h  he t e roph i l e  a n t i - F o r s s m a n  (Fo) Ab,  desp i te  
t he  presence  of Fo  h a p t e n  on  mouse  l y m p h o i d  cells. How-  
ever, a m i x t u r e  of r a b b i t  a n t i - F o  a n d  a n t i - I g G  Ab was 
able  to  ki l l  32% spleen and  18% mouse  l y m p h  node  cells, 
b u t  no  bone  m a r r o w  or t h y m u s  cells. The  cy to tox ic  t i t r a -  
t i on  cu rve  of a n t i - I g G  Ab  in the  presence  of a l l t i -Fo Ab  
showed differences  be tween  the  surface IgG  of spleen 
a n d  l y m p h  node  B-cells. S a t u r a t i o n  and  a t i t e r  of 1 : 1260 
were m e a s u r e d  w i t h  spleen cells. A t i t e r  of 1 :40  and  no  
s a t u r a t i o n  were obse rved  w i t h  l y m p h  node  cells. The  
t i t r a t i o n  of an t i -Fo  ill excess a n t i - I g G  Ab  showed t h a t  
an t i -Fo  Ab  were l imi t ing  for t he  c y t o t o x i c i t y  of spleen,  
b u t  no t  of l y m p h  node  cells. This  also sugges ted  surface  
m e m b r a n e  differences w i t h  respec t  to  Fo h a p t e n  dens i t y  
on b o t h  cell types .  

A s s a y  of c A M P  U s i n g  a c A M P  B i n d i n g  Prote in  
Coupled to S ep h arose  
H. U. Fisch, V. Pliska and R. Sckwyzer 
[nstitut [i~r Molekularbiologie und Biophysik, E T H ,  
8049 Zi~rich 

P a r t i a l l y  pur i f ied  c A M P  b ind ing  p ro t e in  f rom adrena l s  
was cova l en t ly  a t t a c h e d  t o  Sepharose  2B w i t h  the  cyano-  
gen b r o m i d e  me thod .  The  re su l t ing  p r o d u c t  r e t a ins  i t s  
b ind ing  p roper t i e s  u n c h a n g e d  for severa l  mon ths .  E q u i -  
l i b r ium w i t h  cold a n d  t r i t i a t e d  c A M P  is e s t ab l i shed  
w i t h i n  one h o u r  w i t h o u t  shak ing  and  t he  insolubi l ized 
b i n d i n g - p r o t e i n - c A M P  complex  can  be  i so la ted  b y  f i l t ra-  
t i on  over  a 35 ~m po lyes te r  ne t  ( f i l t ra t ion  and  wash ing  
t akes  a b o u t  20 sec). B o t h  b o u n d  and  free l igand  can  be  
d e t e r m i n e d  ; ne i t he r  Sepharose  nor  po lyes te r  ne t  in te r fe re  
w i th  sc in t i l l a t ion  count ing .  The  c o m p o u n d  ha s  been  used  
for assay  of p icomole  a n d  subpicomole  a m o u n t s  of c A M P  
in biological  samples .  The  resul t s  compare  well  w i t h  those  
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of paral le l  immunologica l  assays (Steiner, P N A S  64, 367, 
1969). p H  and ionic s t rength  influences of Ka,s, max ima l  
b inding capac i ty  and the  Hi l l  coefficient  are discussed. 

Supported by SNSF, grant 3.374.70. 

P l a q u e t t e s  et  m u s c l e  l i s s e :  
a n a l o g i e s  de  s t r u c t u r e  et  de  f o n c t i o n  
G. Gabbiani, G.B. Ryan, G. Majno, P. Statkow 
et C.A. Bouvier, 
Ddpartement de Pathologie, 40, bd de la Cluse, 7205 Gen~ve 

I1 est bien 6tabli  que les p laque t tes  cont iennent  un 
syst~me contract i le  ( thrombosth6nine) b ioch imiquement  
semblable  s celui du muscle et  responsable de la contrac-  
t ion  du caillot.  Par  cons6quent,  des caillots en forme de 
ruban,  plac6s dans un bain  et  suspendus au levier  d ' un  
kymographe ,  devra ien t  pouvoi r  r@ondre  ~ quelques-uns 
des agents pharmacologiques  actifs sur la muscula ture  
lisse. Nous avons test6 ce t te  hypoth~se;  il s 'av6re en effet 
que pendan t  la cont rac t ion  spontan6e le cail lot  se relAche 
sous l 'effet  de la papav6rine,  la th6ophyl l ine  et la cytocha-  
lasine 13. Lorsque ces substances sont  enlev6es par  lavage,  
la contract ion reprend. Cela sugg~re qu ' i l  devra i t  6tre 
possible de me t t r e  en 6vidence les p laquet tes  par  immu-  
nonfluorescence, avec un s6rum ant i -muscle  lisse (selon 
une technique  que nous avons utilis6e r6cemment  pour  
d6montrer  la ressemblance entre  myofibroblastes  et 
muscula ture  lisse: J . exp .  Med., avr i l  1972). En  em- 
p loyan t  du s6rum huma in  con tenan t  des ant icorps  anti-  
muscle lisse (s6rum obtenu chez un pa t i en t  souffrant 
d 'h6pa t i t e  chronique) nous avons t rouv6 qu ' i l  est possi- 
ble, chez le rat,  de marque r  les p laque t tes  sanguines, 
soft isol6es par  centr i fugat ion,  soft incorpor6es & un 
th rombus  form6 in vivo.  

Subventionn6 ell partie par le FNRS 3.460.70, et 3.356.70, et par 
Zyma S.A., Nyon. 

R e v e r s i b l e  D i s s o c i a t i o n  of  A v i a n  G l o b i n  
S y n t h e s i z i n g  P o l y r i b o s o m e s  
Eugen S. Gander, Benedetta Luppis, 
Andrew Steward and Klaus Scherrer 
D@artement de Biologie MoIdculaire, I SREC,  
27, rue du Bugnon, 7011 Lausanne 

Duck globin synthesiz ing polyr ibosomes can be com- 
p le te ly  dissociated into subunits  by t r e a t m e n t  wi th  0.02- 
0.05 ~zmoles EDTA/A260 uni t  of polyr ibosomes as shown 
by  glycerol  gradient  analysis. Under  these condit ions the  
dissociation is reversible af ter  res tora t ion of the  original 
Mg++ concent ra t ion  when a polyr ibosomal  pa t t e rn  can 
again be observed.  These reformed polyr ibosomes have  
re ta ined thei r  ab i l i ty  to t rans la te  the  endogenous m R N A  
in a cell-free sys tem and the  analysis of the labelled pro- 
duc t  on a CM cellulose column revealed  the  presence of the  
three duck globin chains. Fur thermore ,  i t  was shown by  
dansyla t ion  of the  NH2-terminal  va l ine  tha t  the  recons- 
t i t u t ed  polyr ibosomes were more ac t ive  in ini t ia t ion than  
un t rea ted  control  polyribosomes.  

By  incuba t ing  cells wi th  3H-uridine for 40 rain i t  was 
also possible to s tudy  the  behaviour  of the  rapid ly  labelled 
polyr ibosomal  m R N A  following E D T A  t r e a t m e n t  and 
dur ing subsequent  reconst i tu t ion.  

Al though  af ter  E D T A  t r e a t m e n t  a heterodisperse  
r ad ioac t iv i ty  profile is found on glycerol  gradients,  CsC1- 
dens i ty  gradient  analysis indicated t h a t  the  m R N A  is 
released as m R N P  par t ic le  which bands at  a dens i ty  of 
1.40-1.47 g /cm 3 and is no t  bound  to any subunit .  

T r a n s l a t i o n  R e - I n i t i a t i o n  in  the  i - G e n e  of  the  
Lac O p e r o n  of  E.  c o i l  
D. Ganem, T. Plat/, K.  Weber and J .H .  Miller 
Ddpartement de Biologie Moldculaire, 
30, quai de l'Ecole de Mddecine, I211 Gen~ve 4 

The proper t ies  of mu tan t s  conta ining nonsense muta -  
t ions in the  i-gene of the  Lac Operon in E. coli were 
studied.  Several  amber  muta t ions  mapp ing  in the  ear ly  
par t  of the  gene were shown to generate  f ragments  of the  
i-gene p roduc t  due to re ini t ia t ion of polypept ide  synthesis  
af ter  chain t e rmina t ion  at  the  amber  site. One of these 
f ragments  was isolated and purified. The sequence of the  
amino t e rmina l  end of the  re ini t ia t ion f ragment  was ala- 
glu-leu-asn. The  sequence of the  wi ld- type  i-gene product  
around the  first  in ternal  meth ionine  was shown to be ala- 
ala-met-ala-glu-leu-asn.  This work  demonst ra tes  t ha t  the  
first  in te rna l  A U G  in the  i-gene message is an efficient  
in i t ia t ion signal in v ivo  if chain t e rmina t ion  occurs near-  
by. Expe r imen t s  to locate the  precise posi t ion of the  
amber  m u t a t i o n  in this  m u t a n t  are in progress. 

Si tes  of  C h r o m o s o m a l  D N A  S y n t h e s i s  in  a 
E u k a r y o t i c  Cell;  B i o c h e m i c a l  S t u d i e s  
R. Hancock 1, G. Turner 1 and J. P. Pagano 2 
Institut Suisse de Recherehes sur le Cancer, 
21, rue du Bugnon, 1071 Lausanne 

We have  s tudied the  locat ion of newly-repl icated D N A  
wi th in  nuclei  of exponent ia l ly-growing mouse cells (line 
P815), using a labell ing t ime  of 30 seconds to minimise 
d isp lacement  of newly-made  D N A  from its repl icat ion 
site. We find tha t :  1. The  D N A  which remains associated 
wi th  nuclear  membranes  purif ied by densi ty-equi l ibr ium 
cent r i fugat ion  is not  enriched in newly-repl icated DNA.  
2. Newly-repl ica ted  D N A  is present  in a f ract ion of the  
chromat in  which, f rom its density,  p robably  contains  
some ext ra  proteins,  possibly those concerned wi th  D N A  
replication.  This mater ia l  does not  contain detec table  
phospholipids.  3. 'Repl ica t ion  complexes '  of newly-re-  
pl icated D N A  (e.g. F r i edman  & Mueller, Biochem. ]3io- 
phys. Ac ta  /74, 253, 1969) in cells t rea ted  wi th  detergents  
are often ar tefacts  due to non-specific b inding of newly-  
repl icated,  par t ia l ly  s ingle-stranded D N A  to detergent-  
denatured  proteins.  F r o m  these results, together  wi th  
studies by  high-resolut ion au torad iography  ( F a k a n &  
Hancock,  these Abstracts) ,  we conclude t h a t  D N A  
repl icat ion in eukaryot ic  cells takes  place at  sites through-  
out  the  nucleus and is not  associated wi th  the  nuclear  
membrane .  

Supported by SNSF, grant 3.467.701, the USPHS ~ and the Anna 
Fuller Fund 2. 

D N S - S y n t h e s e  in  Z e l l k u l t u r e n  aus  r e g e n e r i e r e n d e r  
R a t t e n l e b e r  
H. Hirsiger, H. P. Gremlieh und R. Schindler 
Pathologisches Institut der Universitiit, 3008 Bern 

Mittels  einer Modif ikat ion der Methode yon 13erry und 
Fr iend  (Perfusion der Leber  mi t  einer Collagenase- 
Hyaluronidase-L6sung sowie einer Versen-L6sung, J. Cell 
13iol d3, 506, 1969) wurden  20 h nach part iel ler  Hepa-  
t ek tomie  erwachsener  R a t t e n  Leberzel lsuspensionen her- 
gestellt.  Die  Zellen wurden  in einer ha lbsynthe t i schen 
N/~hrl6sung suspendier t  und bei 37 ~ inkubiert .  In  12 
Versuchen fanden sich zu Beginn der Inkuba t ion  im 
Mit te l  56-4-3~o lebende (d.h. t rypanblau-negat ive)  Zellen. 
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Die mi t t le re  Zahl i iberlebender Zellen bet rug nach i h 
94-4-10%, nach 5 h 78:}:4% und nach 21 h (7 Versuche) 
55-4-14% des Inokulums.  Zu verschiedenen Zei ten nach 
Ansetzen der I (u l tu ren  wurde  3H-Thymidin  zugesetzt,  
und i bzw. 5 h sp~iter wurden  die Zellen f ixier t  und zur 
Hers te l lung  yon Au to rad iog rammen  verwendet .  I m  
Mit tel  yon 12 Versuchen ergab eine Inkuba t ion  mi t  aH- 
T h y m i d i n  w~ihrend der 1. S tunde nach Ansetzen der Kul-  
tu ren  einen Markierungsindex der Hepa tocy t en  yon  17-4- 
4%, in der 5. S tunde 22 :k3%,  w~ihrend der  ersten 5 
S tunden  30-4-2%, in der 10. Stunde (3 Versuche) 25=t=5% 
und in der 21. Stunde (7 Versuche) 3K:1%. 

Untersttitzt durch NF, Projekt 3.441.70. 

E v i d e n c e  for the  G e n e r a t i o n  of  Free  M i n u s  S t r a n d s  
on M u l t i - S t r a n d e d  R N A  w i t h  RI7 
Peter Knolle 
D@artment o[ Biology, Northwestern University, 
Evanston, Ill., USA - Present address: Institut liar 
Virologic, Frank[urter Strasse, D-63 Giessen 

In  v i t ro  studies provided  evidence for a mechan ism of 
R N A  repl icat ion in which viral  plus s t rands are genera ted  
on minus  strands.  Such complexes  can be obtained,  
apparen t ly  in collapsed form, as mul t i - s t randed  (MS) 
R N A  from infected cells. Are minus  s t rands genera ted  
s imilar ly  ? I f  so, M S - R N A  should be detec table  which 
contains  nascent  minus-s t randed tails. The l a t t e r  should 
be annealable  to v i ra l  plus strands. 

In  v ivo  evidence for the  occurence of such a s t ruc ture  
was ob ta ined :  1. Viral  R N A  annealed to prepara t ions  of 
M S - R N A  isolated f rom infected cells. This react ion was 
strain-specif ic:  Homologous  R N A  competed  wi th  the  
reaction,  heterologous phage R N A  did not. 2. Up  to 4% 
of the  M S - R N A  annealed vi ra l  plus strands.  The anneal ing 
efficiency was highest  wi th  MS-IZNA though t  to be less 
r ich in single strands.  3. Pre-digest ion wi th  RNase  re- 
moved  the  capac i ty  of M S - R N A  to anneal  plus strands.  

The hospitality of the PHRI (NYC) is acknowledged as is support 
by H. Noll (grants from USPHS and ACS). 

S t i m u l i e r u n g  der  L i p o l y s e  in  i s o l i e r t e n  
F e t t z e l l e n  u n a b h f i n g i g  von  cAMP? 
Ursulct Long und Robert Schwyzer 
Institut [i~r Molekularbiologie und Biophysik, E T H ,  
8049 Zi~rich 

Werden  is01ierte Fe t tze l len  mi t  A C T H  st imuliert ,  so 
beobach te t  man  in 3-5 Minuten  einen Anst ieg des cAMP- 
Spiegels auf e twa das Doppel te  und hernach ein rasches 
Absinken bis Iast  zur N o r m  der uns t imul ier ten  Zellen. I m  
Gegensatz  dazu steigt  die Lipolysegeschwindigkei t  schnell 
an und ble ibt  w/ihrend e twa 1 S tunde  erh6ht.  U m  fest- 
zustellen, ob der Anst ieg an c A M P  eine de novo Synthese  
yon l ipolyt ischen E n z y m e n  induziert ,  ha t  man  die H e m -  
mung  der Pro te insynthese  mi t  Ac t inomycin  versucht .  
~ber raschenderweise  wird die Wi rkung  des A C T H  auf die 
Lipolyse n icht  blockiert ,  sondern gesteigert  und verl~ingert, 
wXhrend der  kurzfr is t ige Anst ieg des cAMP vo l lkommen  
unterdrf ickt  wird.  Bei  der  S t imula t ion  mi t  Adrenal in  ist  
die Wi rkung  dieses Ant ib io t ikums  vie l  geringer, und auf 

�9 die Glukagon-s t imul ie r ten  Zellen ha t  es prakt i sch  keinen 
Effekt .  Ebenfa l l s  unbeeinflusst  b le ibt  die Lipolyse der 
dcAMP-s t imul ie r ten  Zellen (dcAMP = dibutyryl-cycl isch-  

Adenosin-Mono-Phosphat) .  Es  scheint  deshalb,  als ob das 
Ac t inomycin  einen Mechanismus beeinflusst,  der im 
Reakt ionsgeschehen zwischen der E rkennung  des Hor-  
mons und der U m w a n d l u n g  yon A T P  zu cAMP liegt, oder 
aber  eine andere  (direkte ?) Wi rkung  des A C T H  auf die 
Lipolyse vermi t t e l t .  

Unterstfitzt durch NF, Projekt 3.374.70. 

O n t o g e n y  of F r u c t o s e  D i p h o s p h a t e  A l d o l a s e  B 
in  the  C h i c k  
Herbert G. Lebherz 
Zoologisches lnstitut, E TH, 8006 Zi~rich 

Three  homologous f ruc tose - l ,6 -d iphospha te  atdolases 
(A, B, and C) are  found in ve r t eb ra te  systems. I n  addit ion,  
hybr id  molecules formed by the  combina t ion  of paren ta l  
subuni ts  into t e t ramers  can be produced in v i t ro  and are 
observed in tissues in which two of the  paren ta l  subuni ts  
are synthezised.  Al though  f ive membered  A-J3, A-C, and 
t3-C hybr id  sets are readi ly  produced in vi t ro,  only  A-t3 
and A-C sets have  prev ious ly  been de tec ted  in ve r t eb ra te  
tissues. The  present  studies demons t ra te  the presence of 
B-C hybr id  molecules in vivo.  B-C hybr ids  were found in 
early embryonic  chick l iver  (5~ to 8 • days) and in yolk  
sac membranes .  The e lect rophoret ic  profiles of embryonic  
chick l iver  suggest t h a t  a t rans i t ion  in synthesis  f rom 
aldolase C to p redominan t ly  aldolase B subunits  takes  
place in l iver  cells, p resumably  parenchymal ,  dur ing ear ly  
development .  The t iming  of the  C to t3 t rans i t ion  is con- 
s is tent  wi th  the  proposed role of aldolase t3 in gluconeo- 
genesis. The present  studies are discussed in re la t ion to 
o ther  aldolase t rans i t ions  associated wi th  ve r t eb ra t e  
tissue embryogenesis  and wi th  certain states of disease. 

Supported by SNSF, grant 3.247.69. 

A n  U l t r a s t r u c t u r a l  S t u d y  o f  P a n c r e a t i c  E x o c r i n e  
Cei l s  in  M o n o l a y e r  Cul ture  
A. Like, L. Orci, B. Blondel, M. Amherdt, 
E. Marliss and C. Wollheim 
Institut d'Histologie, Ecole de Mddecine, 1211 Gen~ve d 

Pancrea t ic  cells der ived f rom neonata l  rats  were grown 
in monolayer  cul ture for up to 19 days. Endocr ine  ]3 
(insulin producing) and A (glucagon producing) cells 
main ta ined  thei r  d i f ferent ia ted u l t ras t ruc ture  and phys-  
iological competence  a t  all t imes  dur ing thei r  growth in 
culture.  In  contrast ,  d i f ferent ia ted exocrine cells were 
absent  af ter  2�89 days of culture.  Reduced  in number  by  cell 
necrosis in the  ini t ial  hours of culture, the  surv iv ing  
exocrine cells underwent  progressive dedi f ferent ia t ion  
giving rise to a popula t ion  of a lmost  uni formly  degranul-  
a ted epi thel ioid cells. These modif ied exocrine cells were 
rich in free r ibosomes and poor in rough endoplasmic  
ret iculum, therefore devoid  of the  major  organelle involv-  
ed in product ion  of expor t  protein.  In  addit ion,  these cells 
possess large numbers  of 50-80 ~ microf i laments ,  numer-  
ous microtubules ,  vesicles and bundles of coarse f i laments  
resembling tonofi laments .  Clearly dist inguishable from 
the  endocrine cells and fibroblasts,  this popula t ion  of 
dedif ferent ia ted  exocr ine cells is proposed as a po ten t ia l ly  
va luable  mode l  for s tudying  mechanisms modu la t ing  
pancrea t ic  exocrine cell d i f ferent ia t ion and funct ion and 
the  possible neo-format ion of endocrine cells. 

Supported by SNSF, grants 3.553.71 and 3.541.71, 
and the USPHS. 
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F o r m a t i o n  a s y m ~ t r i q u e  des  f r a g m e n t s  d ' O k a z a k i  
c h e z  g .  col i  K 12 
J .M.  Louarn et R.E.  Bird 
Ddpartement de Biologic moldculaire, 
30, quai de l'Eeole de Mddecine, 7211 Genkve 4 

Lorsque des bac t&ies  Sont marqu6es par  de la thymi -  
dine trit i6e pendan t  un t emps  bref, une par t ie  du marquage  
est incorpor6e dans du D N A  de faible poids mol&ulai re ,  
g6n6ralement appel6 <dragments d'Okazaki~). 

Nous avons pu mont re r  que ces fragments ,  pour  un 
marqueur  g6n6tique donn6, ne sont compI6mentaires  que 
de Fun seulement  des deux brins du chromosome.  Dans 
une souche lysog~ne pour  le phage lambda,  les f ragments  
d 'Okazak i  sp6cifiques du prophage  sont compl6menta i res  
du brin 1 du D N A  phagique  et non du brin r:  ils seraient  
fo rm& sur le br in se t e rminan t  en 5'P, compte  tenu  de 
l 'o r ien ta t ion  mol&ula i re  du g6nome phagique  k l '&a t  
int6gr6 et du mode de repl icat ion du chromosome d 'E .  
coll. 

Les f ragments  d 'Okazak i  &an t  v ra i semblab lement  des 
interm6diaires  dans la repl icat ion du DNA, ce r~sultat  est 
compat ib le  avee un mode de repl icat ion cont inu-discon-  
tinu. 

Protec t i on  of  P o r t i o n s  of  the  168 R i b o s o m a l  R N A  
of Es cher i ch ia  col i  by  t w o  R i b o s o m a l  P r o t e i n s  
George Mackie, Akira Muto and Robert Zimmermann 
Ddpartement de Biologic Moldculaire, 
30, quai de l'Ecole de Mddecine, 1277 Gen~ve 4 

We have  inves t iga ted  the  s t ructure  of regions of the 
16S r R N A  molecule  pro tec ted  against  r ibonuclease A 
digestion in the  presence of specific r ibosomal  proteins.  
The complex  be tween  16S IRNA and the  prote in  in ques- 
t ion was t rea ted  wi th  r ibonuclease A, and the  products  
separated by  electrophoresis  on po lyacry lamide  gels in 
presence of Mg++. Under  these conditions, only  two of the  
five r ibosomal  proteins which bind direct ly  to 16S IRNA 
protect  a por t ion  of the  R N A  molecule. Pro te in  $4 binds 
to a f ragment  hav ing  a sedimenta t ion  coefficient  of  7S; 
prote in  S15, to one of 5S. Using asP-labeled 16S R N A  
and two dimensional  e lectrophoret ic  techniques,  we have  
s tudied the  ol igonucleot ide composi t ion of these frag- 
ments  and have  located thei r  posi t ion wi th in  the  molecule.  
The results imply  tha t  the  binding sites of r ibosomal  
proteins are complex,  and depend on a h ighly  ordered 
secondary s t ructure  wi th in  the  R N A  molecule. 

Supported by SNSF, grant 3.591.71. 

S t u d i e s  on M o u s e  L y m p h o c y t e s  and the ir  Cel l  
M e m b r a n e  A n t i g e n s  
A. Matter, 17. Lisowska-13ernstein, J. P. Lamelin, 
J .E.  Ryser and P. Vassalli 
D@artement de Pathologie, Universitd de Gen~ve, 
1211 Gen~ve 4 

Antisera  can be raised in rabbi ts  which, af ter  proper  
absorption,  conta in  ant ibodies  binding select ively  to 
cer ta in  lymphocy tes  depending  whether  t hey  are t h y m u s  
der ived or not.  These lymphocy tes  are character ized by 
different  membrane  ant igens which can be called B (or 
'MSBA')  and T (or 'MSLA')  antigen. Using anti-13 and 
ant i -T ant ibodies  bound  to t racers  (viral par t ic les  or 
peroxidase),  i t  is possible to follow the  u l t ras t ruc tura l  

pa t t e rn  of different ia t ion of ]3 and T cells into var ious  cell 
types.  In  addi t ion  some mouse lymphocytes  bear  surface 
IgG (slgG). Using double  labell ing methods  i t  can be 
shown tha t  s lgG are res t r ic ted to ]3 cells bu t  t ha t  no t  all 
]3 cells bear  slgG. Incuba t ion  of lymphocytes  wi th  anti-  
IgG or anti-]3 ant ibodies  leads to surface modif icat ion,  
rapid  pinocytosis  of ant ibodies  and par t ia l  or complete  
disappearance of s lgG and 13 ant igen;  this process is 
par t ia l ly  sensi t ive to cytochalas in  ]3. Al though the  surface 
changes affect  bo th  s lgG and 13 antigen, ]3 ant igen  re- 
appears  much  faster  t han  sIgG indica t ing  tha t  the  two 
membrane  ant igens have  a different  tu rnover  and/or  
s t ruc tura l  re la t ionship to the  membranes .  

Supported by SNSF, grants 3.299.70, and 3.408.70. 

Les ce l lu l e s  cor t l co tropes  de r h y p o p h y s e  du  
C r a p a u d  BuJo buJo L .  
Fanny Mira-Moser 
Institut d'Histologie et d'Embryologie, 
20, rue Ecole de 2~lddecine, 1211 Gen~ve 4 

L' in ter r6nalec tomie  bilat6rale pa r  thermocaut6r isa t ion  
a 6t6 prat iqu6e sur des crapauds adultes  afin d ' ident i f ier  
les cel]ules cor t icotropes  (ACTH) de l 'hypophyse .  

Les r6sultats  observ6s au microscope 61ectronique sug- 
g&en t  que I 'ACTH est produi te  par  des cellules glyco- 
prot id iques  ~ grains de s6cr6tion fins, de forme assez h6t6- 
rog~ne. Ces cellules semblent  diff6rentes des cellutes glyco- 
prot id iques  de type  I I  caract&is6es par  des granules plus 
fins, de forme plus homogSne et auquel les  il a 6t6 attr ibu6, 
su ivant  les auteurs,  soit  la fonct ion thyr6ot rope  (TSt{) 
soit  la fonct ion cor t icot rope  (ACTH): Ces deux types  cel- 
lulaires sont  souvent  c6te ~ c6te le long des capil laires de 
la zone ant6rieure de la pars  distalis et  jusqu '~  ma in t enan t  
ils n ' ava i en t  pas 6t6 diff6renci& l 'un  de l 'autre.  La  r6ponse 
hypophysa i re  ~ la suppression des corticoides est tr~s 
rapide.  D6j~ 24 k 48 heures apr~s l 'op6rat ion on note  des 
modif icat ions  net tes  au n iveau des cellules "& grains h6t6ro- 
gSnes: d6granulat ion massive,  extension de l 'ergasto-  
plasme et de l ' apparei l  de Golgi. En  4 jours une pa t t ie  
d ' en t re  elles sont t ransform6es en vo]umineuses cellules 
chromophobes .  

Cr6dit FNRS No. 3299. 

H i g h  R e s o l u t i o n  A u t o r a d i o g r a p h i c  Loca l i za t i on  
of  D N A  in F ixed  T i s s u e  S e c t i o n s  Incubated  w i t h  
T e r m i n a l  D e o x y n u c l e o t i d y l  T r a n s f e r a s e  
Sohan P. Modak 1, S. Fakan 1 and 
Grace M. Donnelly ~ 
Ddpartement de Biologie Moldculaim, ISREC,  
Bugnon 21, 7071 Lausanne, et 
Ddpartment o/Cell 13iology, Medical Center, 
University of Kentucky, Lexington, Ky. USA 

Calf t hymus  t e rmina l  deoxynucleot idyl  t ransferase 
t r e a t m e n t  of fixed t issue sections results in the  incorpora-  
t ion of ~H-dAMP by  end-addi t ion  synthesis  of poly dA 
using free 3 ' -OH and of D N A  in si tu (Modak & Bollum, 
Exper .  Cell ires. 62, 421, 1970). 

U l t r a th in  sections of f ixed tissues were incubated  with  
this  enzyme and ~I-t-dATP and the  incorporat ion was 
de tec ted  and localized by  electron microscope autoradio-  
graphy using the  gold la tensif icat ion Elon ascorbic acid 
procedure.  Incorpora ted  precursor  was found to  be TCA- 
insoluble and DNase-sensi t ive,  and its localizat ion indi- 
ca ted  sites conta ining D N A  or polydeoxynucleot ides .  
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Wi th  this  method,  we de tec ted  D N A  in the  nucleus, 
nucleolus, mi to t ic  chromosomes,  mi tochondria ,  the  endo- 
plasmic re t icu lum and the  basal  bodies of cilia. 

Supported by SNSF, grant 3.466.70, and the Centre de Recherches 
sur les Lylnpholnes Malins, Lausanne. 

M o d e l  for a T r a n s c r i p t i o n a l  Contro l  
in  T e r m i n a l  L e n s  Cel l  D i f f eren t ia t i on  
Sohan P. Modak 
D@arternent de Biologie 3loldculaire, I S REC, 
Bugnon 21, 1017 Lausanne 

The process of cell d i f ferent ia t ion involves  a progressive 
acquis i t ion of specialized s t ructures  and/or  functions.  
These events  are seen par t icu la r ly  clearly in t e rmina l ly  
dif ferent ia t ing lens fiber cells. In  this  system, the  sequence 
of molecular  events  has been s tudied in detai l  and it  
includes:  1. cessation of D N A  synthesis  and cell division, 
2. ac t iva t ion  of R N A  synthesis,  3. synthesis  of lens- 
specific proteins,  4. appearance  and accumula t ion  of 
s t rand-breaks  in the  DNA,  5. decrease and s toppage of 
R N A  synthesis  and 6. the  nuclear  degenerat ion,  D N A  loss 
and disappearance.  An inverse re la t ionship  is found be- 
tween the  R N A  synthe t ic  a c t i v i t y  and the  physical  inte- 
gr i ty  of DNA.  A model  is proposed which a t t r ibu tes  a 
control l ing role to the  DNA-repa i r  funct ion in main te -  
nance of the  physical  in tegr i ty  of the  genome. The loss of 
repair  funct ion would result  in an accumula t ion  of damage  
to D N A  and thus  effect the  in v i v o  t ranscr ip t ional  events.  
The mode l  is also val id  for the  aging of di f ferent ia ted 
tissues. 

Supported by SNSF, grant 3.466.70. 

Further  S t u d i e s  on D u c k  G l o b i n  M e s s e n g e r  
R i b o n u c l e o p r o t e i n  C o m p l e x  ( m R N P )  
Carlos Morel, Eugen Gander and Klaus Seherrer 
Ddpartement de Biologie Moldculaire, ISREC,  
27 Bugnon, 7071 Lausanne 

Globin m R N P  can be isolated ill large amount s  f rom 
duck immatu re  red blood cells (Morel, K a y i b a n d a  and 
Scherrer, F E B S  Let ters  18, 84, 1971). I t  contains  2 main  
proteins  of MW 73,000 and 49,000 dal tons and its R N A  
has biological ac t iv i ty  assayed e i ther  by Xenopus oocytes 
microinject ion (Lane, Curdon, Morel and Scherrer, in 
prep.) or on a prote in-synthes iz ing cell-free sys tem from 
rabb i t  re t iculocytes  (Stewart ,  Gander  and Scherrer, in 
prep.). We have  fur ther  character ized this  m R N P  in two 
ways:  1. Behav iour  under  increasing salt  concentra t ions:  
this was done by  centr i fuging labelled 9S m R N A  together  
wi th  unlabel led m R N A  (15S) on sucrose gradients  at  
different  ionic strengths.  A l though  in control  gradients  
conta in ing SDS a comple te  dissociat ion in R N A  and 
prote in  was observed,  th is  could not  be obta ined wi th  
salt  concent ra t ions  up to 0 .75M LiC1. In  contrast ,  
art if icial  R N P  complexes  are 80% dissociated at  0 .1M 
NaC1, and comple te ly  dissociated at  0 .5M NaC1 (Balti-  
more and Huang,  J.  Mol. Biol. 47, 263, 1970). 2. Par t ic le  
gel electrophoresis  on exponent ia l  po lyacry lamide  gels: 
when purif ied m R N P  was subjec ted  to electrophoresis  on 
2 .5-20% gels (buffer: T E A  25 m M  p H  8.0 - E D T A  ! raM), 
3 components  were resolved (named alpha, be ta  and 
g a m m a  in order of increasing mobil i ty) .  Components  a lpha 
(the ma jo r  one) and g a m m a  are R N P  particles,  and com- 
ponent  be ta  is free protein,  as judged  by s taining charac-  
teristics.  No free R N A  componen t  has been observed.  
These individual  components  are now under  invest iga-  
tion. 

B i n d i n g  of  30S R i b o s o m a l  P r o t e i n s  
to F r a g m e n t s  of  the  16S R i b o s o m a l  R N A  
A. Muto and R .A .  Zimmermann 
D@artement de Biologie Moldeulaire, 
30, quai de l'Ecole de Mddecine, 1211 Gen~ve d 

In te rac t ion  of 30S r ibosomal  subuni t  proteins  of 
Escherichia coli with  R N A  fragments  arising from l imi ted  
r ibonuclease hydrolysis  of 16S r ibosomal  R N A  has been 
studied.  Among  six proteins  known to in te rac t  d i rec t ly  
wi th  16S RNA,  proteins  $4, $8, S12, $20 and S13 bind 
wi th  a 12S f ragment  (900 nucleotides) which covers the  
entire 5 ' - terminal  half  of the  16 S molecule.  An 8 S f ragment  
(5-600 nucleotides),  der ived from Y- te rmina l  half  of the 
molecule  seems to conta in  the  binding si te for prote in  $7. 
A 9S f ragment  (500 nucleotides) which lies at  the  5'- 
t e rminus  of 16S R N A  exclus ively  binds prote in  $4. 
Pro te in  S15 in terac ts  specifically wi th  a f ragment  of about  
135 nucleot ides (4S) obta ined  by  fur ther  r ibonuclease 
hydrolys is  of the  12S fragment ,  The  d is t r ibut ion  of ribo- 
somal prote in  b inding sites on the  16S R N A  will  be 
discussed. 

Supported by SNSF, grant 3.591.71. 

F e n e s t r a t i o n  of  the  R o u g h  E n d o p l a s m i c  R e t i c u l u m  
as  S e e n  w i t h  F r e e z e - E t c h i n g  
Lelio Orci, Alain Perrelet and Arthur A. Like 
Institut d'Histologie, Ecole de Mddecine, 72J 1 Gen~ve 4 

E a r l y  electron microscopic studies have  shown t h a t  the 
rough endoplasmic  re t icu lum (RER)  is a ne twork  of 
cis ternae in terconnected  by canal icular  bridges and 
probab ly  is fenes t ra ted  (Palade, G. E. J. Biophys.  Biochem. 
Cytol.,  suppl. 2, 85, 1956). Since evidence for fenestra t ion 
is not  always convincing in th in-sect ioned material ,  the  
R E R  membranes  of exocrine pancrea t ic  cells were s tudied 
wi th  the  freeze-etching technique.  Large  areas of intra-  
cel lular  membranes  are exposed in the  exocrine cell which 
correspond in a r r angemen t  and locat ion wi th  the  R E R  
cisternae seen in th in  sections. The fenestrae of exposed 
R E R  membranes  are revealed by  the  presence of n u m e r -  
ous circular  depressions, about  700/k in a diameter .  These 
closely resemble the  nuclear  pores and sui tably  th in  sec- 
t ions indeed demons t ra te  the presence of d iaphragms 
closing the  R E R  fenestrae.  The  extens ion and the  func- 
t ional  impl ica t ion  of the  fenes t ra t ion  is as ye t  unknown;  
we Suggest t ha t  i t  migh t  cont r ibute  to the  compar tmen ta l i -  
zat ion of the in t racis ternal  spaces. 

Supported by SNSF, grant 3.553.71. 

A M V - R N A - D i r e c t e d  D N A  P o l y m e r a s e :  
C h e m i c a l  E v i d e n c e  for the  C o v a l e n t  L i n k a g e  
of  P r o d u c t  to  P r i m e r  R N A  
J. T. Parsons, P .A .  Bromley and R .K.  Haroz 
Institut ]i~r Molekularbiologie, Universitdt Zi~rich, 
H6nggerberg, 8049 Zi~rich 

AMV specific D N A  formed by  bo th  crude and purif ied 
RNA-d i rec ted  D N A  polymerase  isolated f rom Avian  
myeloblastosis  virus  appears  l inked to an R N A  pr imer  by 
the  fol lowing evidence.  The buoyan t  dens i ty  of the  pro- 
duct  as well as its behaviour on hydroxyapatite chromato- 
graphy are those of an RNA-DNA hybrid, even after heat 
denaturation. After alkaline hydrolysis of an a-32P-TMP- 
labelled product formed by crude polymerase 0.21% of 
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t he  r a d i o a c t i v i t y  is r ecovered  as 2'  (3') AMP.  Moreover ,  
mi ld  h e a t - t r e a t m e n t  of 70S AMX/7-RNA or exposure  to  
d ime thy l su l fox ide  abol i shes  i ts  c apac i t y  to  serve as t e m p -  
la te  f o r  t he  v i r a l  D N A  po lymerase .  Th i s  c apac i t y  is 
r ega ined  b y  t he  a d d i t i o n  of oligo dT. E r i k s o n  and  E r i k son  
(J. Virol.  8, 254, 1971) h a v e  shown  t h a t  on  h e a t - t r e a t m e n t  
of 70 S small ,  t R N A - l i k e  molecules  a re  reIeased f rom t h e  
la rger  RNA.  These  f ind ings  are  c o m p a t i b l e  w i t h  our  
ear l ier  p roposa l  ( E x p e r i e n t i a  27, 740, 1971) t h a t  n a t i v e  
70 S AMV R N A  is hyb r id i zed  to  sho r t  R N A  pieces w h i c h  
serve as p r ime r s  for D N A  synthes i s .  

Supported by SNSF, grant 3'506, and the Jane Coffin Childs Fund 
No. 243. 

t h e  aid of a h o m o g e n e o u s l y  14C-labelled R N A  i t  was  
possible  to  d e m o n s t r a t e  t h a t  t he  p r e s u m e d  28 S r - R N A  
h a d  a m o b i l i t y  cha rac t e r i s t i c  of i t s  d i rec t  32 S precursor .  
The  d i sc repancy  in labe l l ing  of t h e  28 S a n d  18 S r -RNA,  
therefore ,  m a y  be  a t t r i b u t e d  to  a f a s t e r  d e g r a d a t i o n  of t he  
18 S r - R N A .  I n  response  to  t h y r o x i n  a 2 :1  r a t io  of 
l abe l l ing  of t he  28 S a n d  18 S r - R N A  was observed,  
t o g e t h e r  w i t h  a sh i f t  in  r a d i o a c t i v i t y  f rom the  32 S pre- 
cursor  to  t he  28 S r - R N A ;  t h e  p r e s u m e d  m y o s i n  m - R N A  
was  absen t .  I t  is conc luded  t h a t  t h y r o x i n  ha s  a m a r k e d  
effect  on  t he  process ing  of r - R N A .  

Supported by SNSF, grant 3.248.69. 

R e g u l a t i o n  of c A M P  Act ion  on the  Cel lu lar  Level:  
a C o m p a r t m e n t  Model  
V. Pligka, A. Glair/elder and L. Birnbaumer 
Institut liar Molekularbiologie und Biophysik, 
E T H  HOnggerberg, 8049 Zi~rich 

Severa l  biological  s y s t em s  in wh ich  c A M P  med ia t e s  
h o r m o n e  ac t ion  show s imi la r i t i es  in  k ine t ic  and  s teady-  
s t a t e  fea tu res :  1. H o r m o n a l  s t i m u l a t i o n  causes  a r ap id  
increase  in t o t a l  c A M P  in t h e  cell fol lowed b y  a fall  to  t he  
in i t i a l  or  a s l igh t ly  inc reased  s t e a d y - s t a t e  level.  2. Phos-  
phod ies t e ra se  i nh ib i t o r s  increase  t he  s t e a d y - s t a t e  ~s wel l  
as the  peak  level  of c A M P ;  a t  h igh  i n h i b i t o r  c o n c e n t r a t i o n  
t he  peak  m a y  d isappear .  3. The  biological  response  pers is ts  
ove r  t he  whole  per iod  of s t i m u l a t i on .  4. T he  t o t a l  c A M P  
c o n c e n t r a t i o n  even  in u n s t i m u l a t e d  t i ssue  is m u c h  h igher  
t h a n  necessa ry  for full  a c t i v a t i o n  of p r o t e i n  k inases ;  on ly  
a sma l l  pool  of c A M P  can  t h u s  h a v e  access to  kinases,  t he  
la rger  p a r t  be ing  'b io logica l ly  n o n a c t i v e  ~. 

To ra t iona l i ze  these  p h e n o m e n a  we propose  a mode l  
w i t h  two c A M P  c o m p a r t m e n t s  a n d  a n o n c o n s t a n t  feed- 
b a c k  f rom a la te  s tage  in t h e  cha in  of even t s  to  t he  c A M P  
d i s t r i b u t i o n  b e t w e e n  t h e  t w o  poo l s .  I t s  p roper t i e s  h a v e  
been  s tud ied  b y  an  ana log  c o m p u t e r  in  r e l a t i on  to  two  
biological  sy s t ems :  i so la ted  fat-cel ls  s t i m u l a t e d  b y  A C T H  
or e p i n e p h r i n  (U, L a n g  a n d  R. Schwyzer ,  F E B S - L e t t e r s ,  
21 91, (1972)) and  frog skin  ep i the l i um s t i m u l a t e d  b y  oxyto-  
cin (M. B e r n a r d  a n d  S. Ja rd ,  in  p repa ra t ion ) .  The  essen t ia l  
f ea tu res  of the  t i m e  course of c A M P  c o n c e n t r a t i o n  and  
response  (l ipolysis a n d  N a - t r a n s p o r t ,  respect ive ly)  could 
be  model led .  

SUpported by SNSF, grant 3.424.70. 

T h y r o x i n - I n d u c e d  C h a n g e s  in  the  Pat tern  of R N A  
S y n t h e s i s  in  Ta i l  M u s c l e  of Xenopus Larvae 
G. Ry/[el and R. Weber 
Zoologisches Imti tut ,  A bteilu~g /i'~r Zell- 
und Entwicklungsbiologie, 3072 Bern 

R N A  label led  ' in  v ivo '  for 24 h was e x t r a c t e d  f rom ta i l  
musc le  of t adpo les  e i t he r  m a i n t a i n e d  in p r o m e t a m o r p h i c  
cond i t i on  b y  t h i o u r e a  or a f t e r  i n d u c t i o n  of m e t a m o r p h o s i s  
b y  5 2 • 10-82V/L-thyroxin (4 days)  ; R N A  was s e p a r a t e d  
b y  po !yac ry l amide  gel e lec t rophores is .  I n  p r o m e t a -  
m o r p h i c  l a rvae  r a d i o a c t i v i t y  was found  in t he  40 S r-pre-  
cursor,  28 S, 18 S, 5 S r - R N A  a n d  4 S t - R N A ;  a h e a v i l y  
label led  f r ac t ion  was also de t ec t ed  b e t w e e n  28 S a n d  18 S 
r - R N A ,  and  t e n t a t i v e l y  iden t i f i ed  as m y o s i n  m - R N A .  
The  ra t io  of l abe l l ing  b e t w e e n  28 S a n d  18 S r - R N A  was 
5 :1  wh ich  is in  c o n t r a s t  to  t he  expec ted  2 :1  ra t io .  W i t h  

X - R a y  S e n s i t i v i t y  and Repa ir  of S y n c h r o n o u s  Cel ls  
in  Cul ture  
Jean-Claude Schae~ 
Pathologisches Institut der Universitiit, 3008 Bern 

The  X - r a y  response  of p a r t i a l l y  s y n c h r o n o u s  mas to -  
c y t o m a  cells, wh ich  were o b t a i n e d  b y  sucrose dens i t y  
g r ad i en t  cen t r i fuga t ion ,  p r e s e n t e d  a s ens i t i v i t y  h igh  i n  
ear ly  S a n d  in G2 + mitosis ,  a n d  low ill G 1 a n d  in la te  S, 
a l t h o u g h  these  cells h a v e  a sho r t  G v Su rv iva l  curves  of 
cells in d i f fe ren t  cell cycle phases  ind ica t ed  t h a t  t he  dif- 
ferences  in  s ens i t i v i t y  were due  p r i m a r i l y  to  changes  in 
e x t r a p o l a t i o n  n u m b e r .  T h e  degree of r epa i r  of sub l e tha l  
damage ,  as m e a s u r e d  b y  t he  sp l i t  dose t e c h n i q u e  w i t h  a 
1 h in te rva l ,  was  assessed as a f u n c t i o n  of t i m e  of i r radia-  
t i o n  in t he  d iv i s ion  cycle. P r o n o u n c e d  r h y t h m i c  va r i a t i ons  
w i t h  t i m e  of t he  su rv iva l  r a t io  were obse rved  in pa r t i a l l y  
s y n c h r o n o u s  cul tures ,  i n d i c a t i n g  t h a t  the  cells can  repa i r  
r a d i a t i o n  d a m a g e  in a n y  phase  of t h e  d iv i s ion  cycle, b u t  
mos t  ef fec t ively  du r ing  t he  second p a r t  of S and  in G 1. 
X - r a y  s ens i t i v i t y  or r es i s t ance  of cells in  d i f fe rent  cell 
cycle phases  appears ,  therefore ,  to  be  cor re la ted  w i t h  a 
lesser or g rea te r  ab i l i ty  to  r epa i r  sub l e tha l  damage .  

Supported by NIH, grant 5PO2 CA10438. 

Stud ies  on the T e m p l a t e  R e q u i r e m e n t s  of Qfl 
R e p l i c a s e  
M. Schwyzer, 3/1. A. Billeler and C. Weissmann 
Imt i tu t  fi~r Molekularbiologie, Universitiit Zi~rich, 
Hdnggevberg, 8049 Ziirich 

Qfl repl icase  h a s  specific r e q u i r e m e n t s  as to  t he  t e m p l a t e s  
i t  will r ep l i ca te  ( H a r u n a  & Spiege lman,  Proc.  Na t .  Acad.  
Sci. 54, 579, 1965). W e  h a v e  r e i n v e s t i g a t e d  the  c la im 
( H a r u n a  & Spiege lman,  Proc.  Na t .  Acad.  Sci 54, 1189, 
1965) t h a t  on ly  i n t a c t  Qfl R N A  serves  as t empla t e .  Qfl 
1RNA was f r a g m e n t e d  b y  mi ld  a lka l i  t r e a t m e n t ,  indro-  
duc ing  less t h a n  one  n ick  pe r  s t r a n d  a n d  t h e  f r a g m e n t s  
were reso lved  b y  sucrose g r a d i e n t  cen t r i fuga t ion .  E a c h  
size class c o n t a i n e d  f r a g m e n t s  of equa l  l eng th  compr i s ing  
e i the r  t h e  3' or t he  5' end. F r a g m e n t s  w i t h  a l eng th  sub-  
s t a n t i a l l y  less t h a n  one ha l f  t h a t  of i n t a c t  Q/~ R N A  
el ici ted syn thes i s  of a c o m p l e m e n t a r y  R N A  as long as 
t he  t emp la t e .  Only  f r a g m e n t s  compr i s ing  t he  3' t e r m i n u s  
were c o m p e t e n t  as t empla t e s .  Qfl R N A  f r a g m e n t s  shor t e r  
t h a n  16 s were inef f ic ient  t empla t e s .  These  expe r imen t s  
s u p p o r t  t h e  v iew t h a t  t e m p l a t e  recogn i t ion  involves  a n  
i n t e r n a l  s i te  on  t he  Qfl R N A  s t r and ,  as wel l  a s  the  3'  
t e r m i n u s  (cf. W e b e r  e t  al., Na tu r e ,  in  press).  

Supported by SNSF, grant 3'506, and the Jane Coffin Childs Fund 
No. 243. 
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D N A - R e p l i c a t i o n  in P o l y o m a  Infected M o u s e  
Kidney  Cel ls  
Th. Seebeck 
Ddpartement de Biologie Moldculaire, 
Universitd de Gen~ve, 1211 Gen~ve 

Nuclear lysates of polyoma-infected mouse kidney cells 
can be separated by high salt density-gradient centrifuga- 
tion into two fractions: a bulk fraction banding at a 
buoyant density of 1.702 in CsC1 and a minor fraction 
banding on top of tile gradient. The latter contains about 
5 % of the total  nuclear DNA, which represents the replic- 
ating DNA as shown by its labelling characteristics 
(3H-TdR). This DNA is bound to some nuclear component, 
presumably the membrane, and can be released by 
pronase treatment.  Density gradient analysis of this 
replicating DNA indicates a) that  all aH-TdR incorporated 
is recovered in DNA, b) that  all species of nuclear and 
viral DNA are replicating at these sites, and c) that  
during pulse-labelling sites replicating viral DNA are 
'saturated'  with 81-I-TdR faster than the ones replicating 
cellular DNA. This suggests that  the cellular replication 
units are longer than the viral ones. The structure and 
localization of these replication sites are currently under 
investigation. 

Supported by SNSF, grant 3.276.69 and 3.593.71. 

Molecu lar  M e c h a n i s m s  of Spec i f ic  L y m p h o c y t e  
S t i m u l a t i o n  by  A n t i g e n s  in  v i tro  
H. Spengler, A .L .  de Weck, S. Lazary and 
C.H. Schneider 
Institut /i~r hlinische Immunologie, 
Inselspital, 3008 Bern 

The capacity of various antigens carrying the penicilloyl 
(BPO) antigenic determinant of specifically stimulating 
DNA synthesis in lymphocytes from penicillin-sensitive 
patients has been investigated. A comparison between 
13PO conjugates by which the carrier molecule is a protein, 
a polypeptide, an oligopeptide or a single amino acid 
shows that  a simple 'bridging' by antigen of specific 
receptors on the membrane of antigen-sensitive lympho- 
cytes is not the activating mechanism. Our results show 
that  an active covalent conjugation of BPO groups is 
required. Effective conjugation does not occur With 
soluble proteins from the medium but with the cell mem- 
brane itself. Isolated populations of autologous cells 
(lymphocytes, erythrocytes etc.) were incubated briefly 
with penicillin and added to penicillin-sensitive cells. 
Penicilloylated erythrocytes, soluble BPO conjugates and 
possibly specific antibody have an inhibitory effect, 
whereas BPO-leucocytes are highly stimulating. The 
possible models of cell cooperation required for lympho- 
cyte stimulation in vi tro will be briefly discussed. 

M e s s e n g e r  R N A  s y n t h e s i s  D u r i n g  A v i a n  E r y t h r o -  
cytes  M a t u r a t i o n  
Georges Spohr and Klaus Scherrer 
D@artement de Biologie Moldeulaire, 
ISREC,  21, rue du Bugnon, 1011 Lausanne 

The pattern of m R N A  species synthesized in immature 
duck erythrocytes is dependent on the degree of matura- 
tion of the cell population investigated. In a highly imm- 
ature population one observes several m R N A  species syn- 
thesized, two of them being defined : the 9S globin m R N A  
and a 12S m R N A  of unknown function. In a more mature 
cell population the synthesis of m R N A  species other than 

9S is considerably reduced. A qualitatively similar 
pat tern is observed for the mlRNA of t he  non-polyribo- 
somal cytoplasmic ribonucleoprotein fraction; however, 
compared with the polyribosomal mRNA's,  its hetero- 
geneity is wider. A free cytoplasmic 9S RNA of the same 
electrophoretic mobility as polyribosomal 9S gtobin 
mRNA is found. A kinetic relationship between free 
cytoplasmic 9S RNA and functional 9S globin m R N A  can 
be demonstrated, consistent with (but not a proof of) a 
precursor product relationship. The more heterogeneous 
pattern of free cytoplasmic m R N A  compared to poly- 
ribosomal mRNA suggests a translational control of 
mRNA expression. The selective cessation of synthesis 
of mRNA species different from 9S in later stages of 
erythrocyte maturat ion suggests a transcriptional control 
of mRNA synthesis. 

Preparat ion  of a 9S R N A  f r o m  D u c k  l m m a t u r e  Red  
Blood  Cel ls  and i ts  T r a n s l a t i o n  in  a Rabbi t  
R e t i c u l o c y t e  Ce l l -Free  S y s t e m  
Andrew Stewart, Carlos Morel and Klaus Scherrer 
Ddpartement de Biologie Moldculaire 
ISREC,  21, rue du Bugnon, 7011 Lausanne 

A globin messenger RNA of approximately 9S has 
been prepared from the polyribosomes of immature red 
blood cells of the duck. The polyribosomes were either 
dissociated directly with SDS, or treated with EDTA to 
liberate a 15S ribonucleoprotein particle (Morel, Kayi- 
bands & Scherrer, F E B S  Letters 78, 84, 1971), which was 
then dissociated with SDS. An RNA of about 9S was 
subsequently isolated on SDS-sucrose gradients. On 
exponential gradient polyacrylamide gels the RNA 
appeared heterogeneous, with a molecular weight in the 
range 1.8-2.2 • l0 s Daltons. 

In a rabbit  reticulocyte lysate cell-free system (Adam- 
son et al., Arch. Biochem. Biophys. 725, 671, 1968), the 
RNA strongly inhibited the translation of the endogenous 
message. However, the translation of polypeptides 
already being synthesised by the endogenous message was 
not affected. The radioactive product of the cell-free 
system was analysed on 10% polyacrylamide gels to 
detect the presence of duck haemoglobins and on CM 
cellulose columns for duck globins. I t  was thereby Shown 
that  in spite of the inhibition, some of the duck 9S RNA 
had been translated into duck globins in the rabbit cell- 
free system. The inhibition and the low efficiency of 
translation of this RNA is presently under investigation. 

F l u o r e s c e n c e  and Elec tron  M i c r o s c o p y  as  
C o m p l e m e n t a r y  M e t h o d s  for the  S tu d y  of the  
Nu c l e i c  A c i d s  
Mihai Stoian and A lain Gautier 
Clinique de Dezrnatologie et Centre de Microscopie 
Electronique de l'Universitd, 7011 Lausanne 

Thick sections of aldehyde-fixed and resine-embedded 
specimens of human epidermis may be treated with some 
fluoroehromes and observed by fluorescence microscopy 
(A. Gautier et al., Proc. Internat.  Congr. Electron Micr. 
1970; J. Musy et al., Acts  anat. 1970). DNA-Feulgen 
reagent or Acriflavine, as Feulgen-like stain, revealed 
stronger nuclear fluorescence of basal layer cells, whereas 
the nuclei of the upper layers were rather blurred (M. 
Stoian, 1971, accepted for publication: Dermatologica). 
With other fluorochromes such as Acridine-orange stain- 
ing both DNA and RNA, we observed light-yellow 
nuclear as well as orange cytoplasmic fluorescence prima- 
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rily in the  basal  cell layer  and. in the  lower s t r a t a  of the  
epidermis .  Methyl  g r een -Py ron in  conferred to  the  same 
cells a d i s t inc t  scar le t - red nuclear  and  br ight -ye l low cyto-  
p lasmic  fluorescence. Similar  results  were ob ta ined  wi th  
th ick  sect ions  of skin tumors ,  expecial ly  basal  cell 
ep i the l iomas  where such cells d isp layed  a more  in tense  
nuclear  f luorescence t h a n  o thers  in the  same cell-nest.  
U l t r a t h i n  sect ions t r e a t ed  wi th  Schiff-like reagents ,  such 
as Acrif lavine or Quinacrme,  and  s tudied  under  the 
e lectron microscope showed t h a t  the  above men t ioned  
br igh t - f luorescent  nuclei  are more  electron dense than  
those  of the  upper  s t r a t a  of the  epidermis .  

Supported by SNSF, grant 3.353.70. 

G e l  B o u n d  C y c l i c  3 ', 5 ' -  A d e n o s i n e  M o n o p h o s p h a t e ;  
S y n t h e s i s  a n d  C h e m i c a l  P r o p e r t i e s  
G.I .  Tesser and R. Schwyzer 
Laboratorium 1 (,tr Molekularbiologie , E TH.  
HOnggerberg, 8049 Ziirich 

Star t ing  wi th  the sod ium salt of 8-bromo cyclic AMP, 
8- (N6-aminoeapropylaminoethyl th io) -cycl ic  AMP was 
p repared  by reac t ion  wi th  cys teamine  followed by  acyla- 
t ion  wi th  p. n i t ropheny l  te r t .  b u t y l o x y c a r b o n y l - N  a- 
aminocaproa t e  and  subsequen t  removal  of the  p ro tec t ing  
group wi th  90% tr i f luoroacet ic  acid. The p r o d u c t  was 
comple te ly  s table  in water  and  in 1M a m m o m a .  Bromo-  
cyanogen ac t iva ted  Agarose 2B and 4B reac ted  wi th  th is  
der iva t ive  in bora te  buffer  (0,025M, p H  = 10.2) to yield 
conjugates ,  t h a t  con ta ined  1.9 and  3.3 t~moles of the  
nucleot ide  per  ml  of se t t led  gel, respect ive ly .  Uncoupled  
nucleot ide was easily washed  out  of the gels w i th  some 
50 ml of bora te  buffer,  bu t  some traces remained,  as 
de t e rmined  by  the  funct ional  t e s t  of Fisch  et  al. (in press, 
1972). Wash ing  wi th  i r i s  buffer  (0.023/,  p H  = 7.4) was 
useless, b u t  wash ing  w i t h  large vo lumina  ot s teri le  wa te r  
even tua l ly  reduced  the  concen t ra t ion  in the  eluates  to  less 
t h a n  20 p icomoles  per ml. Quite  unexpec ted ly ,  concent ra -  
t ions  rose again to values  over  500-1000 pmoles  per  ml 
af ter  s t and ing  over  n igh t  in the  room. The same difficult ies 
were encoun te red  wi th  mat r ices  of o ther  types  (Sephadex 
and  cellulose). 

A s s o c i a t i o n  o f  P o l y o m a  D N A  w i t h  H o s t  C e i l  D N A  
i n  a L y r i c  I n f e c t i o n  
H. Ti~rler 
Ddpartement de Biologie #loldculaire, 
Univers itd de Gen~ve, 1211 Gen~ve 

Cells t r a n s f o r m e d  by po lyoma virus or SV 40 m a y  
con ta in  the  viral  DNA in an ' i n t eg ra t ed '  state.  To tes t  a 
possible in tegra t ion  in the  lyric infection,  leading to the 
p roduc t ion  of p rogeny  virus,  the  following approach  was 
used:  Mouse embryo  cells were grown in the  presence  of 
B U d R  and  F U d R .  Up to  80% of the  DNA of these  cul- 
tures  exh ib i t ed  an increased b u o y a n t  dens i ty  due to the 
subs t i t u t ion  of t h y m i n e  by bromourac i l  in one s t rand.  
Af ter  infect ion wi th  po lyoma  these cul tures u n d e r w e n t  a 
lyric infection,  proceeding essential ly as t he  infect ion in 
control  cul tures  wi th  respect  to t ime  course and  virus  
yield. The mouse  D N A  was separa ted  f rom the  DNA of 
the  infect ing virus by  a series of CsC1 dens i ty  g rad ien t  
equi l ibr ium cen t r i fuga t ions  and  hybr id ized  on fi l ters to 
rad ioac t ive  po lyoma  R N A  made  in v i t ro  w i t h  E. coli 
polymerase .  Wi th in  6 hours  a f te r  infection,  viral DNA 
associa ted  wi th  m o u s e  D N A  could be de tec ted .  At  6 and  
12 h p.i. viral D N A  cor responded  to  10-15 viral genome 
equiva len t s  per cell. This value remained  unchanged  af ter  

an addi t iona l  pronase  digest ion and a subsequent  centr i -  
fugation.  The na tu re  of th is  t ight  associat ion is under  
inves t igat ion.  

Supported by SNSF, grants 3.276.69 and 3.593.71. 

I n t e r m o l e c u l a r  I n t e r a c t i o n s  o f  P r o t e i n s  
a t  a n  I n t e r f a c e  
J.G.  Watlerson, M.C .  Schaub and P.G. Waser 
Pharmakologisches Inst i tut  der Universitdt, 
8006 Zi~rich 

I t  is known  t h a t  p ro te ins  in so lu t ion  lower the  surface 
tens ion  of wa te r  (as do de tergents ) .  In  our inves t iga t ion  
of the  na tu re  of the  forces genera ted  by the  cont rac t i le  
p ro te ins  myos in  and  act in ,  we found t h a t  these  and  o the r  
p ro te ins  develop a high surface v iscos i ty  (SV). The 
viscous drag  gene ra ted  be tween  the  cone and pla te  of the  
v i scomete r  was found  to  increase w i th  t ime to  a s tab le  
level. KC1 or NaC1 up to 2 molar  accelera ted the  develop-  
m e n t  of the  SV. The addi t ion  of t r i ton  X-100 or Na- 
dodecyl  sulfate  in a mole to  mole ra t io  wi th  the  p ro te in  
abol ished the  SV and reve r t ed  the  sys tem to Newton ian  
behaviour .  In  a solut ion of ac tomyos in  the  lowering of the  
v iscos i ty  by  the  addi t ion  of M g - A T P  as found in outf low 
v i scomet ry ,  did no t  occur. Our f indings suggest  t h a t  the  
p ro te ins  migra te  to  the  surface where t hey  build a two 
d imens iona l  s t ructure .  This  s t ruc tu re  is produced even at  
p ro te in  concen t ra t ions  as low as 10 ~g 'ml.  I ts  ra te  of 
fo rmat ion  increases wi th  increasing ra te  of shear,  indi-  
ca t ing  an order ing of in termolecular  in teract ions .  In te r -  
ac t ions  of th is  type  are t h o u g h t  to be involved in the  
order ing of the  contrac t i le  p ro te ins  in muscle as well as of 
m e m b r a n e  proteins.  The effect  of smal l  molecular  com- 
pounds  m a y  be s tud ied  by  th is  technique .  

S t u d i e s  o n  t h e  I n i t i a l  B i n d i n g  o f  R i b o s o m e s  
to  m R N A  a n d  o n  t h e  S t r u c t u r e  o f  a C o m p l e x  
o f  o n e  R i b o s o m e  w i t h  o n e  m R N A  i n  H e L a  C e l l s  
Gerd Wengler, Gisela Wengler and Klaus  Scherrer 
D@artement de Biologie Moldculaire, I S R E C ,  
21, rue du Bugnon, 1011 Lausanne 

YVe isolated from H e L a  cells a m R N A - r i b o s o m e  comgolex 
con ta in ing  one r ibosome bound  to the  mlRNA at or near  
the  in i t ia t ion site.  The s t ruc ture  is useful to s t u d y  m R N A  
s t ruc tu re  and funct ion We produced th is  complex  in the  
cell as follows: ceils were incuba ted  in hyper ton ic  medium,  
which leads to a revers ib le  d isaggregat ion of polyr ibo-  
somes by  a block of in i t ia t ion  of p ro te in  synthesis .  Cyclo- 
hex imide  was added  and some m i n u t e s  later  t he  ton ic i ty  
of the m e d i u m  was res tored  to normal  values. U n d e r  
these  condi t ions  re in i t ia t ion  of p ro te in  synthes is  takes  
place b u t  t rans loca t ion  is blocked. The cells which  are 
labelled wi th  14C-uridine in r R N A  and 3H-uridine m 
m R N A  are lysed and  the  m R N A  conta in ing  s t ruc tures  
analysed  The resul ts  are as follows: all  mlRNA bound to 
po lyr ibosomes  before t r e a t m e n t  is now found in the  form 
of complexes  of one. two or th ree  r ibosomes  wi th  one 
m R N A  molecule.  E x p e r i m e n t s  show t h a t  the  reason for the  
b ind ing  of more  t h a n  one r ibosome to m R N A  is no t  a lack 
of eff ic iency of cycloheximide.  The most  s t ra ight -  
forward  i n t e rp r e t a t i o n  is t h a t  pa r t  of the  m R N A  molecules 
con ta in  more  than  one r ibosome b ind ing  site. Elec t ron-  
microscopic  and b iochemica l  s tud ies  of the  complexes  
con ta in ing  one r ibosome show t h a t  the  m R N A  there in  is 
a R N A - p r o t e i n  complex  of charac ter i s t ic  size and  shape.  
Studies  on the  m R N A  segmen t  bound  to  the  r ibosome in 
such a complex  are in progress.  


