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D y n a m i c  Proper t i e s  of the  Pres y na pt i c  
V es i cu lar  Grid 
K. A kerr, E. Kawana, K. P/enninger, H. Moor 
and C. Sandri 
Institut ]~ir Hirn/orschung der Universitiit Zi$rich 
and Institut ]~ir Allgemeine Botanik, ETH,  r 

Electronmicroscopy of conventionally prepared and 
freeze-etched synapses of the mammalian CNS estab- 
lished the presence of a highly specialized membrane 
complex in the presynaptic area. I t  consists of a triagonal 
array of densities forming the nodal points of a filamen- 
tous grid. In prenatal and neonatal animals it is not 
clearly differentiated; its susceptibility to anterograde 
degeneration is a consistent feature. The following rela- 
tionships with synaptic vesicles are established : 
(1) Vesicles and grid appear almost simultaneously in 
ontogeny. (2) The grid constant (550-750 /k) is directly 
proportional to the size of vesicles and thus an important  
parameter of synaptic classification. (3) Vesicles lying 
within the grid loose their zinc-iodide-osmium tetroxide 
staining specificity during the initial stage of terminal de- 
generation. (4) Vesicles are protected within the grid from 
expanding on flattening under various experimental con- 
ditions. (5) Invagination of the presynaptic membrane 
within the grid holes may facilitate the contact with the 
vesicle membrane and thereby facilitate transport 
functions. 

Supported by the Swiss National Foundation of Scientific Re- 
search (No. 4356 and 3.133.69). 

M a g n i t u d e  of the  Bohr  Effect in  
Whole  Blood  in v i tro  in  Presence  of CO 2 
W. A rczynska, D. R. Held and P. Haab 
Institut de Physiologie, Facultd des Sciences, 
Universitd de Fribourg 

We have reassessed the magnitude of the Bohr effect on 
human whole-blood in vitro in presence of CO 2 by measur- 
ing the quant i ty  of base required to compensate the 
change of plasma pH associated with oxygenation at  con- 
stant pCO 2. In the pCO, range studied (30-60 mm Hg), 
blood of normal acid-base status yields a (--AH+/AHb02) 
ratio at constant plasma pH of 0.35 mEq  H+/mM HbO v 
that  is approximately 30% less than the accepted value 
obtained by other techniques. I t  is tentat ively suggested 
that  this discrepancy is due to the fact that  the latter 
techniques disregard the part  played by the carbamino 
system under physiological conditions. This interpretation 
is in quali tat ive agreement with observations of Rossi and 
Roughton 1 made on haemoglobin solutions. 

1 j .  Physiol. (Loud.) 189, 1-29 (1967). 
Supported by Grants Nos. 2718 and 4846 of the Swiss National 

Fund for Scientific Research. 

Renal  T u b u l a r  Secre t ion  of Uric  Ac id  in  Rats? 
J. F. Boudry and F. Roch-Ramel 
Institut de Pharmacologie de l' Universitd de Lausanne 

In the unloaded rat, as in man, mongrel dog and mon- 
key, uric acid is predominantly reabsorbed at the renal 
tubular level (Cur./GFR = 0.15). Using renal clearance 
methods in non-anaesthetized rats given additional uric 
acid, we investigated the possible occurrence of simul- 
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taneous tubular secretion. At all plasma levels, the 
clearance ratio remained below 1. I t  approached unity 
with increasing plasma levels of uric acid. Arguments sup- 
porting a hypothetical secretory mechanism are: (1) At 
plasma concentrations well below reabsorptive Tm, the 
renal excretion never fell to zero, but tended towards a 
constant low level. (2) Below reabsorptive Tin, the clear- 
ance ratio decreased with the increase of plasma level. 
This may be explained by a constant rate of secretion with 
an increasing rate of reabsorption. (3) Drugs known to in- 
hibit uric acid secretion in other animals (PAH and 
pyrazinamide) depressed the clearance ratio at all plasma 
levels. 

Supported by grants Nos. 49833 and 34468 of Fonds National 
Suisse de la Recherche Scientifique. 

Effect of O x y g e n  Part ia l  P r e s s u r e  on Di f fus ion  
Capac i ty  of G r o w i n g  L u n g s  
P. H. Burri and E. R. Weibel 
A natomisches Institut der Universitiit Bern 

The ability of the lung to react with structural adapta- 
tion to environmental changes in oxygen partial pressure 
during postnatal growth was tested by exposing 3 groups 
of rats from the 23rd to the 44th day of their life to 
hypoxic, normoxic and hyperoxic environments. Group A 
was raised at a pO2 of 100 mm Hg (Jungfraujoch, high 
altitude station, 3454 m). Group B stayed in Bern at pO 2 
,~150 mm Hg. Group C was kept in an O,-chamber with 
a controlled atmosphere of 40% 03, pO2 ~ 290 mm Hg. 
The lungs of these animals were fixed by standardized 
techniques and analyzed by morphometric methods. 

The specific gas exchange surface area (i.e. surface area 
per 100 g body weight) showed statistically significant 
changes: it amounted to 0.33 m2/100 g under hypoxia and 
to 0.24 m2/100 g under hyperoxic conditions. The control 
value was 0.28 m~/100 g. 

The morphometrically calculated specific pulmonary 
diffusion capacity (DL/W) was 0.6 ml/min, mm Hg.  100 g 
in controls; it increased to 0.72 in high-altitude animals 
and decreased to 0.51 in 0~-chamber rats. These experi- 
ments brought evidence that  environmental pO~ varia- 
tions can influence the quanti tat ive development of the 
growing lung. 

Supported by Nationalfonds grant No. 3.5.68. 

P u l m o n a r y  Di f fus ing  Capac i ty  for O x y g e n  
in R e s t i n g  and E x e r c i s i n g  D o g s  
P. Cerretelli, P. E. di Prampero and J. Piiper 
Department of Physiology, University o/Milan,  
Milan (Italy) 

The pulmonary diffusing capacity for O~ (Dos) was 
measured in dogs, breathing 11% 02 by means of a mask, 
at rest and during exercise of varied intensity. The exer- 
cise consisted in running on a treadmill with + 10% grade 
at variable speed (7-14 kin/h). At steady state of exercise 
the O 3 uptake (Vo,) was determined by the open-circuit 
method, and arterial and mixed venous PCo~ and Po~ 
were measured by electrodes in blood samples withdrawn 
through chronically implanted catheters. Dos was cal- 
culated using the ideal-alveolar Po~ obtained from in- 
spired and expired gas composition and arterial Pcov 



Physiologie- Physiology 679 

On t he  average,  Do2 increased  f rom a b o u t  30 m l / m i n .  
m m  H g  before exercise to  a b o u t  70 m l / m i n ,  m m  Hg w h e n  
Voz r eached  70 m l / m i n . k g  (cor responding  to 6 0 - 7 0 %  of 
the  m a x i m u m  Vo,  of t h e  dogs). The  obse rved  increase  of 
Do2 w i t h  inc reas ing  Vo~ was s imi la r  to  t h a t  found  b y  
P i iper  e t  al. (Respir.  Physiol .  6, 219, 1969) in  anaes the -  
t ized dogs whose  m e t a b o l i s m  was increased  b y  2,4- 
d in i t ropheno l .  On t h e  basis  of these  resul t s  a n d  of theore t i -  
cal cons idera t ions  Do ,  does n o t  a p p e a r  to  be  the  fac to r  
l i m i t i n g  the  m a x i m u m  ra t e  of O 2 c o n s u m p t i o n  in the  dog. 

A l v e o l a r  E q u i l i b r a t i o n  of  a B l o o d - B o r n e  
Vola t i l e  T r a c e r  d u r i n g  R e b r e a t h i n g  
A. Chinet, J. P. Farber, D. A. Bloom and L. E. Farhi 
State University o /New York at Buffalo, 
Department o/ Physiology, and 
Institut de Physiologie de l' Universitd de trribourg 

C o n s t a n t - r a t e  venous  infus ions  of e ther ,  used as a 
card iac  o u t p u t  t racer ,  were pe r fo rmed  on na rco t i zed  dogs, 
d u r i n g  r eb rea th ing .  The  t i m e  course of t he  t r ace r ' s  pa r t i a l  
p ressure  a t  t he  m o u t h  was followed b y  mass  spec t rome t ry .  
Because  of the  h igh  blood so lub i l i ty  of t he  t racer ,  i ts  
a lveo la r  pa r t i a l  p ressure  (PL) increases  r ap i d l y  du r ing  a n  
in i t ia l  t r a n s i t o r y  phase.  However ,  PL does no t  r each  t he  
mixed  venous  t r ace r ' s  pressure ,  due to t he  capac i t ive  
effect  of lung  tissue. L a t e r  on, PL still  increases,  a t  a lower 
b u t  c o n s t a n t  rate .  Assuming  a comple te  a lveo la r -a r te r ia l  
equ i l i b ra t ion  of t he  t racer ,  a re la t ion  can  be  e s t ab l i shed  
be tween  (a) cardiac  ou t pu t ,  (b) the  t r ace r ' s  pa r t i a l  pres-  
sure o b t a i n e d  b y  b a c k e x t r a p o l a t i o n  of t he  PL t r ac ing ' s  
r ec t i l inea r  p a r t  to  zero t i m e  of perfusion,  (c) the  ra t io :  
v o l u m e  of lung  t issue to vo lume  of the  o t h e r  t i ssues  of t he  
body.  

S y n t h e s i s  of  A T P  by  R e v e r s a l  of the  N a - K - P u m p  
in R a b b i t  N o n - M y e l i n a t e d  N e r v e  F ibres  
3f. Chmouliovsky 
Institut de Pharmacologic, l~cole de 3Iddicine, Gen~ve 

Synthes i s  of A T P  b y  reversa l  of the  N a - p u m p  has  been  
found  in e r y t h r o c y t e s  ghos ts  w i t h  m e a s u r e m e n t s  of the  
r a t e  of i nco rpo ra t ion  of r ad ioac t ive  P ( G a r r a h a n  and  
Glynn ,  1967). I n  t h e  p re sen t  e x p e r i m e n t s  s imi lar  condi-  
t ions  were real ized for n o n - m y e l i n a t e d  n e r v e  fibres. De- 
s h e a t h e d  r a b b i t  vagus  ne rves  were f i rs t  i n c u b a t e d  for 
45 ra in  in Na-free  K- r i ch  Locke con ta in ing  iodoacet ie  acid. 
T h e y  were t h e n  d iv ided  in to  2 groups  : g roup  A was t r ans -  
fer red  to K-free Locke c o n t a i n i n g  iodoacet ic  acid, group B 
to a s imi la r  so lu t ion  wi th ,  in addi t ion ,  o u a b a i n  (0.1 mg /  
ml). Af te r  15 min  t he  Na  and  K c o n t e n t s  were measured ,  
a n d  t he  A T P  concen t r a t i ons  d e t e r m i n e d  b y  enzyma t i c -  
f luoromet r i c  me thods .  The  A T P  c o n t e n t  of g roup  A was 
found  to be  171 :k 41~ (n -- 19) of t h a t  of group B, indi-  
ca t ing  t h a t  ne t  syn thes i s  of A T P  m a y  occur  in these  con- 
d i t ions  b y  reversa l  of the  N a - K - p u m p .  

Supported by FNRS grant No. 4540 and Boehringer GmbH. 

S e c r e t i o n  of R e n i n  in  A n a e s t h e t i z e d  Rats  
P. C. Churchill 
Institut de Pharmacologie de l' Universitd de Lausanne 

R a t e s  of r en in  secre t ion  were m e a s u r e d  in pen to -  
b a r b i t a l  anaes the t i z ed  r a t s  receiving isotonic  sal ine i.v. 
(0.02 ml /min) .  R e n i n  ac t i v i t y  was m e a s u r e d  in r ena l  

venous  and  a r t e r i a l  p l a s m a  samples  a f t e r  a d d i n g  excess 
a m o u n t s  of pa r t i a l ly -pur i f i ed  r en in  subs t r a t e .  To ta l  r ena l  
p l a s m a  flow was d e t e r m i n e d  b y  t he  F ick  Pr inc ip le  (H 3- 
P A H ) .  R e n i n  secre t ion  was ca lcu la ted  as t h e  p r o d u c t  of 
r ena l  p l a s m a  flow a n d  a r t e r io -venous  di f ference of r en in  
ac t iv i ty .  Resu l t s :  r ena l  p l a s m a  flow ave raged  3.12 d: 0.18 
m l / m i n  k i d n e y  (n = 20), w i t h  a P A H  e x t r a c t i o n  of 
85.0 =k 1.2% (n = 22) ; a r t e r ia l  p l a s m a  r en in  ac t iv i ty ,  ex-  
pressed  in ang io t ens in  I I  equ iva len t s ,  was  2.8 -4- 0.26 ng /  
100 ml  (n = 23) a n d  ren in  secre t ion  ave raged  27 4- 14 ng /  
ra in  k i d n e y  (n = 20). 

Supported by grant No. 49072 from the National Science Founda- 
tion, Washington, D.C., and grant No. 5315 from the Fonds National 
Suisse de ta Recherche Seientifique. 

P r o p e r t i e s  of  N i c o t i n i c  and M u s c a r i n i c  
R e c e p t o r s  o f  I so la ted  Rat  G a n g l i o n  
~I. Dolivo and G. B. Koelle 
Institut de Physiologie, Lausanne 
Department of Pharmacology, Philadelphia 

I n  isola ted r a t  cervical  s y m p a t h e t i c  ganglia ,  d i scharges  
o b t a i n e d  b y  a d d i n g  ace ty lcho l ine  (ACh) or c a r b a c h o l  to  
t he  b a t h i n g  so lu t ion  can  be b locked  b y  low doses of 
a t rop ine  (Atr) b u t  no t  d - T u b o c u r a r i n e  (dTC). Th i s  sug- 
gests, as r epo r t ed  for gangl ia  in situ,  t h a t  th i s  a c t i v i t y  is 
due  m a i n l y  to a c t i v a t i o n  of musca r in i c  receptors .  The  
d i scharge  fol lowing pregangl ion ic  s t i m u l a t i o n  a t  r a t e s  of 
1, 5, 10, 20, 50 and  100 shocks/see  in p resence  of 4 ?/ml 
eserine has  also been  recorded  and  a m e t h o d  deve loped  for 
i n t e g r a t i n g  a n d  q u a n t i f y i n g  the  response.  The  d i scharge  
increases  a f te r  r a t e s  of 1 to  10, b u t  falls m a r k e d l y  a f t e r  50 
and  100 shocks/see.  This  a c t i v i t y  also appea r s  to  be  due  
p r e d o m i n a n t l y  to a c t i v a t i o n  of musca r in ic  receptors ,  
based  on the  fol lowing evidence:  Atr ,  0.05 0. t  7/ml, 
causes a l m o s t  comple te  suppress ion  of the  discharge,  
whereas  dTC, 75-100 7/ml, resul t s  in e n h a n c e m e n t  of 
f i r ing a t  f requencies  of 10 shocks/see  and  h igher .  The  
l a t t e r  o b s e r v a t i o n  suggests  t h a t  in absence  of dTC the  
p r e d o m i n a n t  effect  of p ro longed  a c t i v a t i o n  of n ico t in ic  
recep tors  b y  endogenous  ACh is desens i t i za t ion  or  com- 
ple te  depo la r i za t ion  of the  gangl ion  cells, t h e r e b y  r educ ing  
the i r  sens i t iv i ty  to  a c t i v a t i o n  via  musca r in i c  receptors .  

Grant No. 4994, Swiss National Funds. 

Quant i ta t i ve  A d a p t a t i o n  of L u n g  S t r u c t u r e  
to I n c r e a s e d  0 2 C o n s u m p t i o n  in  Mice  
A. Geelhaar and E. R. Weibel 
Anatomisches Institut der Universitiit Bern 

To s t u d y  t he  p rob lem,  w h e t h e r  t he  p u l m o n a r y  gas- 
exchange  a p p a r a t u s  becomes  en la rged  w h e n  02 con-  
s u m p t i o n  of t he  o rgan i sm Vo2 is ch ron ica l ly  increased,  we 
e s t i m a t e d  t he  di f fus ion capac i ty  DL b y  m o r p h o m e t r i c  
m e t h o d s  in 5 n o r m a l  whi t e  mice  (NM) a n d  5 J a p a n e s e  
wa l t z ing  mice  (JWM),  B o t h  be long  to  t he  species AIus 
muris, b u t  J W M  h a v e  a genet ic  defect  in  v e s t i b u l a r  
a p p a r a t u s  and  bra in ,  wh ich  causes  t h e m  to  be  c o n s t a n t l y  
in mot ion .  The  ave rage  02 c o n s u m p t i o n  per  g r a m  b o d y  
we igh t  W was 0,082 m l / m i n - g  in J'vVM, as c o m p a r e d  to 
0.046 m l / m i n . g  in NM. This  80% increase  in Vo2/W was 
para l le led  b y  a 70~ increase  in DL/W in J W M .  The  im-  
p r o v e m e n t  in  DL was ach ieved  b y  a v a r i e t y  of s t r u c t u r a l  
changes :  increase  in lung  vo lume  (30o.0) and  in a lveo la r  
and  cap i l la ry  surface  dens i ty  per  u n i t  v o l u m e  (30%) 
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leading to a 60% increase in exchange  surface, and reduc- 
t ion in mean  barr ier  thickness.  The  lung has hence ex- 
ploi ted all possibilities of s t ruc tura l  adap ta t ion  to increase 
i t ;  gas-exchange efficiency as O 2 needs of the  organism are 
augmented .  

Supported by Nationalfonds grant No. 3.5.68. 

A p p a r e n t  P u l m o n a r y  0 2 and  CO D i f f u s i n g  
C a p a c i t y  in  the  I n h o m o g e n o u s  L u n g  
P. Haab, A. Chinet and J. Piiper 
Institut de Physiologie de l' Universitd 
Facultd des Sciences, Fribourg 

In  a theoret ica l  lung model,  where a lveolar  vent i la t ion  
and diffusion capac i ty  were unevenly  dis t r ibuted in 
var ious  fashions wi th  respect  to pu lmonary  blood flow, a 
sys tem of l inear  equat ions  allowed calculat ion of the  
'mean '  and ' ideal '  a lveolar  as well as of the  'mean '  
ar ter ia l  and mixed  venous  P02 and Pco for s teady-s ta te  
conditions.  Wi th  these par t ia l  pressures the  apparen t  
D-L02 and DL cO were determined and compared  to the  
DL02 and DLCO values a t t r ibu ted  to the  model  (true 
DL'S). The  equat ions  were established for a g iven hypoxic  
inspi ra tory  air wi th  the  following constants :  Vo 2, Vc02, 
to ta l  VA, Q and D L and the  slopes of the  O2 and CO 2 dis- 
sociat ion curves of blood;  the  parameters  were the  VA/Q 
and D/Q rat ios of the  different  lung compar tments .  The 
results show tha t  in an inhomogenous  lung:  (a) apparen t  
DL are smaller  than  t rue  DL both for O 2 and CO, (b) ap- 
pa ren t  DL02 are smaller  t han  apparen t  DL CO for most  of 
the dis t r ibut ions considered, (c) the use of ' ideal '  a lveolar  
pressures reduces the  errors in apparen t  DL oz bu t  m a y  
result  in apparen t  DL co larger than  t rue  DL CO. 

'Supported by Swiss National Fund, grant No. 2718. 

C o m p a r a t i v e  M e a s u r e m e n t s  of  D L C O  and D L O  2 
in  the  D o g  
P. Haab, M. Robert and J. Piiper 
Institut de Physiologic de l' Universitd 
Facultd des Sciences, Fribourg 

In  anaes thet ized  dogs brea th ing  hypoxic  mix tures  
(FIo2 = 0.11) conta ining carbon monox ide  (Flco = 
0.001) DL o2 and D L co were de termined  from measure-  
ments  of Vov  Vco2, Vco, PAO2, PACO2, PACO, Pao2, 
Pacov  Paco and Pvo2- Using end exp i ra to ry  alveolar  
par t ia l  pressures (PA) the  average  DL was 14 ml /min ,  m m  
Hg  for O2 and 20 m l / m i n . m m  Hg  for CO; using the  ' ideal '  
a lveolar  pressures (PAi) t he  values  were respect ively  28 
and 70. The  unexpec ted  feature  tha t  DLCO'S were larger 
t han  the  DL o2'S could be explained by the  funct ional  in- 
homogenei t ies  of the  lung. This  explana t ion  implies t ha t  
a non-negligible par t  of the  (PAi-Pa) O 2 difference is due to 
uneven  dis t r ibut ion of VA and D to Q. This is confirmed 
by  the  observat ion  t h a t  in hypox ia  the  decrease of the  
slope of the  O 2 dissociat ion curve  caused by  the  presence 
of CO in the  blood increases the  (PAi-PA)O 2 difference. 

Supported by Swiss National Fund, grant No. 2718. 

E i n f l u s s  der  c u t a n e n  S e n s i b i l i t a t  auf  z w e i  T y p e n  
yon  P y r a m i d e n b a h n n e u r o n e n  der  Katze  
H. O. Handwerker und A. Wettstein 
Institut /Sr Hirn/orschung der Universitdt Ziirich, Ziirich 

An 30 mi t  Chloralose narkot is ier ten Ka tzen  werden mi t  
extrazellul~trer Regis t r ierung fin motor ischen Cortex 95 

Py ramidenbahnneu rone  untersucht .  Die  Neurone  werden 
durch  an t id rome Reizung ident i f iz ier t  und die Lei tungs-  
geschwindigkei t  ihrer Axone  bes t immt .  Deren Reak t ion  
auf elektr ische Re izung  yon H a u t n e r v e n  ergibt  folgendes : 
Durch  Hau ta f fe renzen  der cont ra la tera len  Vorderpfote  
werden die schnel le i tenden Pyramidenbahnneurone  mi t  
kfirzerer La t enz  ak t iv ie r t  als die langsamlei tenden.  Diese 
gekreuzten kurz la ten ten  Afferenzen gehen yon  einer 
Gruppe le ichterregbarer  Hau tne rvenfase rn  aus (Aft- 
Fasern).  Revers ib le  und irreversible Ausschal tungsver-  
suche zeigen, dass sic im Rf ickenmark  ausschliesslich oder 
t iberwiegend fiber die Hinters t r / inge geleitet  werden.  Eine 
langsamere  Akt iv ie rung  fiber die Vorder-Sei tenstr / inge 
wird erst  nach Ausschal tung der Hinters t r / inge sichtbar.  

Unterstfitzt dutch Schweiz. Nationalfonds flit wissenschaftliche 
Forschung (Nr. 4447 und 4356). 

M o n o a m i n e s ,  L S D  and B r a i n  S t e m  
R e t i c u l a r  N e u r o n e s  
L. H6sli, A. K. Teb~cis and H. P. Schdnwetter 
Abteilung /i~r Neurophysiologie, Neurologische 
Universitdtshlinih, Basel 

A s tudy  was made  of the  actions of microelectrophoret i -  
cally adminis tered  5 -hydroxy t ryp tamine  (5-HT), nor- 
adrenal ine (NA), dopamine  (DA) and lysergic acid di- 
e thy lamide  (LSD) on spontaneous or g lu tamate  evoked 
firing of neurones in the  bulbar  re t icular  fo rmat ion  of 
unanaes thet ized,  decerebrate  cats. 5-HT and N A  had 
exci tant ,  depressant  or 'dual '  exc i tant -depressant  actions 
on the  ma jo r i ty  of neurones tested.  The  exc i tan t  effects 
were usually of a slow t ime  course and somet imes showed 
desensi t izat ion on repeated applications,  whereas the  de- 
pressant  act ions were usual ly of a rapid  t ime  course and 
constant .  DA f requent ly  caused depression, a l though it  
exci ted a small  p ropor t ion  of cells and was wi thou t  effect 
on app rox ima te ly  half the  neurones tested.  Neurones  
which were affected by all 3 monoamines  showed var ious 
combinat ions  of exci ta t ion  and depression and seemed to 
be scat tered diffusely th roughou t  the  bulbar  re t icular  
format ion.  L S D  often revers ibly  blocked the  exci tant ,  bu t  
not  the  depressant ,  actions of 5-HT and NA. 

Supported by the Swiss National Foundation of Scientific 
Research. 

M e m b r a n e  P o t e n t i a l s  of  N e u r o n e s  and  Gl ia l  Cel l s  
in  T i s s u e  C u l t u r e s  
L. Hdsli, P. F. AndrOs and E. H6sli 
A bteilung [i~r Neurophysiologie, Neurologische 
Universitdtsklinik, Basel 

Neurones  and glial cells f rom cerebellum, brain s tem 
and spinal cord of 2-4 day  old rats  were cu l t iva ted  in 
v i t ro  (up to 30 days). The  var ious cell types  were identi-  
fied using phase-cont ras t  microscopy in the l iving state, 
and specific s ta ining techniques  in both  vi ta l  (methylene 
blue) and f ixed (Nissl, Bodian) preparat ions.  Cells were 
impaled with  3 M  KCl-containing microelectrodes (tip 
d iamete r  less t h a n  1 ~) under  visual  control  using phase- 
contras t  optics. In te rna l ly  negat ive  membrane  potent ia ls  
were recorded f rom neurones (--12 to - -70  mV) and 
as t rocytes  (-- 10 to -- 40 mV). Small  glial cells which were 
classified as ol igodendrocytes  f rom the i r  morphological  
appearance,  showed an in ternal ly  posi t ive po ten t ia l  
ranging from + 8 to + 30 mV. The resistance of all the  cell 
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m e m b r a n e  measured  in a few large neurones  of spinal  
t issue var ied be tween  2 and  6 M/2. These resul ts  suggest  
t h a t  neurones  grown in cul tures  show similar  m e m b r a n e  
proper t ies  to  those  s tudied  in vivo. 

R e d u c e d  H y p o t h a l a m i c  Set  P o i n t  T e m p e r a t u r e  
D u r i n g  E x e r c i s e  in  M a n  
E. Jdquier 
CHnique mddicale universitaire, Lausanne 

E x p e r i m e n t s  were pe r fo rmed  on 10 male subjects  to 
de te rmine  the  th reshold  hypo tha l amic  t e m p e r a t u r e  a t  
which  sweat ing and cu taneous  vasod i la ta t ion  are elicited 
dur ing  exercise. Cutaneous  and resp i ra to ry  hea t  losses 
were  measured  in a grad ien t  calor imeter .  Compar isons  of 
evapora t ive  hea t  loss dur ing  res t  and exercise showed 
grea te r  loss dur ing exercise t h a n  at  rest  a t  the  same 
t y m p a n i c  t empera tu re .  Cutaneous  t he rma l  conduc tance  
also was higher  dur ing  exercise t h a n  at  res t  at  the  same 
t y m p a n i c  t empera tu re .  These results  suggest  t h a t  the  set  
po in t  of the  t e m p e r a t u r e  regulat ing cen t re  is reduced 
dur ing  exercise. U n d e r  cer ta in  a m b i a n t  condit ions,  it was 
found  t h a t  a very  sl ight  exercise (1 or 2 watts) ,  w i th  no 
increase in t ympan i c  t empera tu re ,  gave rise to sudomoto r  
act iv i ty .  This suppor t s  the  hypo thes i s  t h a t  reflexes arising 
f rom joints  migh t  con t r ibu te  to shift  the  hypo tha l amic  
set  po in t  t empe ra tu r e  dur ing  exercise. 

S h o r t - C i r c u i t i n g  Factor  of  M y e l i n a t e d  N e r v e  
F i b r e s  in  the S u c r o s e - G a p  
P. Jirounek and R. W. Straub 
Inslilut de Pharmacologic, L"cole de ~Iddeci.ne, Gen~z,e 

Equa t ions  for the  longi tudinal  po ten t ia l  d i s t r ibu t ion  of 
a p repara t ion  in a non-homogeneous  extracel lular  
med ium were der ived and the  fornmla  was found t h a t  
relates the  t rue  value of the  m e m b r a n e  po ten t ia l  of the  
p repara t ion  in one of the  regions to the  po ten t i a l  dif- 
ference measured  be tween  electrodes placed in two of the  
extracel lular  regions. A modif ied sucrose-gap appara tus ,  
t h a t  allows the  measu remen t s  of the  extracel lular  poten-  
t ial  d is t r ibut ion,  was developed.  The resul ts  of measure-  
men t s  wi th  this  appa ra tu s  were in good agreement  wi th  
the  theoret ica l  values calcula ted f rom the  der ived 
equat ions .  

Supported by FNRS grant No. 4540. 

F l u x e s  and Locat ion  of  C a l c i u m  in 
R a b b i t  V a g u s  N e r v e  
P. Kalix 
fnstitut de Pharmacologie, t~cole de 3fddecine, Gen~ve 

Deshea thed  r abb i t  vagus nerves were loaded wi th  45Ca 
by  incubat ion ;  the  Ca-influx showed a fas t  and  a slow 
phase  and af ter  2 h of soak-in the  t racer  con ten t  in the  
nerve  ceased to increase. 

The efflux followed a double  exponen t i a l  af ter  an initial  
rapid phase,  suggest ing the  presence of 3 di f ferent  coin- 
p a r t m e n t s ;  all componen t s  of the  efflux curve had  a tow 
t empera tu r e  dependence .  

Abou t  1/a of the  initial  t racer  con t en t  r emained  in the  
nerve  af ter  4 h of washing.  A p p r o x i m a t e l y  9/10 of the  
calcium con ten t  could be ex t r ac t ed  by  homogen iza t ion ;  
the  am oun t  not  r emovable  bv  this  procedure  increased 

only  s l ight ly  a f te r  120 min  (as opposed  to 15 min) of incu- 
bat ion.  A T P  was no t  required for the  b ind ing  of calc ium: 
inhibi tors  which  s t rongly  decrease the  A T P  level in th is  
t issue did no t  s t imula te  the  Ca-efflux. 

The poss ibi l i ty  t h a t  the  slowly exchanging  nerve  Ca is 
bound  in a s imilar  way  as in skeletal  muscle  seems to  be 
ruled out  by  the  ineffect iveness  of several  subs tances  
known to  p r o m o t e  Ca-efflux f rom muscle.  

Supported by FNRS grant No. 4540. 

E l e c t r o p h y s i o l o g i c a l  C h a r a c t e r i s t i c s  
of  S u p r a o p t i c o - h y p o p h y s i a l  F i b r e s  
J. s. Kelly * and J. J. Drei/uss 
Institut de Physiologic de l' Universitd de Gen~ve 

Many similari t ies  be tween  the  neurosecre to ry  cells of 
the  supraop t i c  nucleus and o ther  neurons  have  been  
establ ished.  Exposu re  of the  ven t romed ia l  surface of the  
d iencepha lon  p e r m i t t e d  a stud)- of field po ten t ia l s  and  of 
over  100 single cells recorded f rom the  ' surface m a r k e d '  
supraopt ic  nucleus ac t iva ted  an t idromica l ly  by  e lect rodes  
placed on the  p i tu i t a ry  stalk. NaCl-filled recording elec- 
t rodes  were inser ted  jus t  la teral  and pos ter ior  to  the  bifur-  
cat ion of the  middle  and anter ior  cerebral  arteries.  The 
ma jo r i t y  of f ibres required a s t imulus  of 0.5 reset ,  10- 
30 V. E s t i m a t e d  conduc t ion  velocit ies ranged  f rom 0.5 to  
0.2 m/see (mean -- 0.30 m/sec :~ 0.04 S.E., n -- 69). The 
fibres follow frequencies  as high as 100/sec; however ,  the  
spike ampl i tude  was grea t ly  reduced at  f requencies  above  
30/sec if the  n u m b e r  of shocks exceeded a cri t ical  number ,  
as few as 3-6 at  100/sec. These results  suggest  t h a t  the  
supraop t i co -hypophys ia l  t r ac t  funct ions  as a C-fibre t ract ,  
e.g. the  r abb i t  vagus nerve. 

Supported by Swiss Nati,,nal Science l:oundation and Hoffmann- 
La Roche Foundation. 

�9 II{RO/IrNESCO fellow. 

P e a k  M e a s u r e d  Ve loc i ty  (Vpm) 
in  the  C a n i n e  Left  Ventr ic le  
H. P. Krayenbiihl, H. Mehmel and W. Rutishauser 
Medizinische .Poliklinik der Universitdt Ziirich 

The ex t r apo la t ed  max ima l  veloci ty  of shor ten ing  of the  
contrac t i le  e lements  (Vmax) has been  shown to  be a 
meaningful  measure  of myocard ia l  cont rac t i l i ty .  In  t he  
e ject ing hea r t  the  inverse por t ion  of the  s t ress-veloci ty  
curves is o f ten  very  shor t  and ex t rapo la t ion  to  Vma x be- 
comes difficult .  Therefore  it was inves t iga ted  if Vpm 
might  be used ins tead  of Vma x as an index  of cont rac t i l i ty .  
W h e n  the  left  vent r icu lar  end-dias tol ic  pressure  was 
raised f rom 9 to  28 m m  Hg by  volume or pressure  loading 
in c losed-chest  anaes the t i zed  dogs wi th  min imized  cardiac  
reflex a d j u s t m e n t s  (propranolol,  vagi  cut) Vpm decreased 
f rom 2.2. to 1.4 circumferences/see.  Fol lowing calc ium 
Vpm increased f rom 1.9 to  2.8 circumferences/see.  In  con- 
t ras t ,  the  t ime  f rom the  onset  of con t rac t ion  up to Vpm 
(t-Vpm) remained  unchanged  under  preload var ia t ions  bu t  
shor tened  af ter  calcium. I t  is concluded t h a t  (1) Vpm is no t  
an absolute  measure  of myocard ia l  con t rac t i l i ty  because  
it is d e p e n d e n t  upon  preload,  and (2) t-Vpm m a y  be a use- 
ful p a r a m e t e r  for assessing the  contrac t i le  s t a t e  of the  
m y o c a r d i u m  in the  in tac t  organism. 

Supported by a grant from the Swiss National Fund. 
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S l o w  O u t w a r d  Current  in  V e n t r i c u l a r  M u s c l e  
J. A. S. McGuigan 
Physiologisches Institut der Universitiit Bern 

Using  a modif ied  sucrose gap  t echn ique ,  Giebisch  a n d  
W e i d m a n n  (Helv. Physiol .  A c t a  25 CR, 189-190, 1967) 
found  no  ev idence  for a t i m e - d e p e n d e n t  increase  in out -  
w a r d  cu r ren t .  However ,  t h e y  used c l amp  pulses  of a r o u n d  
500 msec a n d  if t he  c l amp  d u r a t i o n  is increased  to severa l  
seconds  a slow increase  in o u t w a r d  c u r r e n t  becomes  
a p p a r e n t .  Th i s  slow increase  in o u t w a r d  c u r r e n t  resembles  
t he  x -cu r r en t s  found  in P u r k i n j e  f ibres  (D. Noble  and  
IX. W. Tsien,  J. Physiol . ,  Loud.  200, 205-231, 1969) in  
t h a t :  (a) t he  reversa l  p o t e n t i a l  is a r o u n d  - -60  m V ;  
(b) t i m e  dependence  on  repo la r i za t ion  is s h o w n ;  (c) t he  
o u t w a r d  c u r r e n t  call  be  spl i t  i n to  2 exponent ia l s ,  a fas t  
a n d  a slow c o m p o n e n t .  These  2 c o m p o n e n t s  are c lear ly  
d i s t i ngu i shed  a t  pos i t ive  m e m b r a n e  p o t e n t i a l s  ( inside 
pos i t ive  to  outs ide)  a n d  a t  va lues  more  nega t i ve  t h a n  
- -80  inV. Over  t he  r ange  - -80  to 0 mV,  i n w a r d  c u r r e n t  
in te r fe res  w i t h  t he  ana lys i s  of t he  fas t  c o m p o n e n t .  Tile 
r a t e  c o n s t a n t s  of t i le x - cu r r en t s  are s imi la r  to  those  found  
in P u r k i n j e  fibres.  Since the  m e m b r a n e  res i s tance  du r ing  
t he  p l a t eau  phase  of t i le  v e n t r i c u l a r  ac t ion  p o t e n t i a l  is 
r e la t ive ly  h igh  (unpub l i shed  observa t ions )  i t  is sugges ted  
t h a t  th i s  slow increase  in o u t w a r d  c u r r e n t  p lays  a p a r t  in 
repolar iza t ion .  

A V i s u a l  F u n c t i o n  of  the  S u p r a o p t i c  
D e c u s s a t i o n  in  the  P i g e o n  
R. E. Meier, J. Dalderup and M. Cudnod 
Institut ]i'~r Hirnforschung der Universitdit Ziirich 

A n a t o m i c a l  a n d  e lec t rophys io logica l  s tud ies  ind ica te  
t h a t  t he re  is a comple te  cross ing of t he  v i sua l  p a t h w a y s  in 
t he  pigeon.  R e l e a r n i n g  t e s t s  show t h a t  t he  h o m o l a t e r a l  
h e m i s p h e r e  ha s  access to  m o n o c u l a r l y  l ea rned  in fo rma-  
t ion.  The  p r e sen t  i n v e s t i g a t i o n  set  ou t  to  d e t e r m i n e  wh ich  
commissu re s  are  respons ib le  for th i s  i n t e r h e m i s p h e r i c  
t r a n s f e r  of v i sua l  i n fo rma t ion .  O p e r a n t  cond i t ion ing  
t e c h n i q u e s  and  s i m u l t a n e o u s  colour  a n d  p a t t e r n  discrimi-  
n a t i o n s  were employed .  Af te r  s t e reo tac t i c  sec t ion  of t e c t a l  
a n d  pos te r io r  commissu res  t he  t r a n s f e r  of b o t h  t ypes  of 
d i s c r im ina t i ons  was sti l l  possible.  Lesions  in t he  a rea  of 
t h e  sup raop t i c  decussa t ion  led to  a severe  i m p a i r m e n t  in 
t r ans fe r .  This  decussa t ion  appea r s  to  c o n n e c t  meso-  
d iencepha l ic  s t r u c t u r e s  w i t h  t he  t e l encepha lon .  I t s  con- 
t r i b u t i o n  to  t he  i n t e r h e m i s p h e r i c  t r a n s f e r  of t he  v i sua l  
i n f o r m a t i o n  in t he  p igeon  has  been  shown  for t he  f i rs t  
t ime.  

Supported by the Swiss National Foundation of Scientific Re- 
search (grants Nos. 4806 and 4356). 

Effect  of  G lycero l  T r e a t m e n t  on Hear t  M u s c l e  
G. Niemeyer and W. G. Forssmann 
Physiol. Institute, University o/Berne, and 
Institute o/Histology, Medical School, Geneva 

Sheep h e a r t  a n d  frog ske le ta l  musc le  were e x a m i n e d  b y  
e lec t rophys io logica l  and  morpho log ica l  m e t h o d s  before  
a n d  a f t e r  t r e a t m e n t  w i t h  h y p e r t o n i c  g lycerol -e lec t ro ly te-  
solut ions .  Th i s  t r e a t m e n t  in frog muscle  resu l t s  in loss of 
c o n t r a c t i l i t y  a n d  d i s a p p e a r a n c e  of t he  a f t e rpo ten t i a l s ,  due  
to  t he  d i s r u p t i o n  of t h e  T-sys tem.  I n  these  e x p e r i m e n t s  
t i le T - s y s t e m  could be  label led  b y  ho r se rad i sh  pe rox idase  
a t  a n y  s tage  before  t he  d i s r u p t i o n  of t he  T- tubes .  Before  

th i s  d i s r u p t i o n  t he  t r a c e r  could also be  washed  out .  I n  
h e a r t  muscle,  t he  c o n t r a c t i l i t y  n e v e r  d i sappea red  a n d  t h e  
res t ing  m e m b r a n e  a n d  ac t ion  p o t e n t i a l s  fol lowing electri-  
cal depo la r i za t ion  were no t  inf luenced  b y  glycerol  t r e a t -  
men t .  The  t i m e  c o n s t a n t  of t he  ' m a k e '  of a hyperpo la r i z -  
ing pulse  d id  no t  change  s igni f icant ly .  Morphologica l ly  i t  
could be  s h o w n  t h a t  T - s y s t e m  was i n t a c t  before and  a f t e r  
glycerol  t r e a t m e n t ,  s ince t h e  di f fus ion t r ace r  could pene-  
t r a t e  a n d  be  r e m o v e d  a t  all  e x p e r i m e n t a l  stages.  A s l igh t  
h y p e r t o n i c  effect  of glycerol  so lu t ion  (i.e. l i t t le  swell ing of 
T-sys tem)  was obse rved  in h e a r t  muscle.  Similar  resu l t s  in  
per fused  sheep  m o d e r a t o r  b a n d  a n d  per fused  r a t  h e a r t  
h a v e  been  found .  Morphologica l  s tud ies  in r a t  d i a p h r a g m  
show resu l t s  co r r e spond ing  to  frog ske le ta l  muscle.  

A c t i o n  of  C h l o r d i a z e p o x i d e  on Contract i l e  
M e c h a n i s m  in  S i n g l e  F ibres  of  F r o g  M u s c l e  
H. Oetliker 
Physiologisches Institut der Universitdt Bern 

Chlordiazepoxide ,  0.4 m M ,  increases  tw i t ch  t en s ion  in 
a few seconds  a n d  th i s  increase  is m a i n t a i n e d  for  as long 
as t he  d rug  is p resen t .  Te t an i c  t ens ion  (tet.) is r educed  a n d  
c a n n o t  be  su s t a ined  a n d  local  con t r ac t i ons  are also seen. 
W h e n  t ens ion  ha s  fal len to  zero d u r i n g  t e t an i c  s t imu la t i on ,  
depo la r i s a t i on  b y  190 m M - K  elicits a c o n t r a c t u r e  of nor-  
ma l  he igh t .  R e c o v e r y  f rom th i s  c o n t r a c t u r e  w h e n  t e s t e d  
b y  t he  m e t h o d  of H o d k i n  a n d  Horowicz  (J. Physiol .  153, 
1960) is d imin i shed .  Two e x p l a n a t i o n s  are cons idered :  
(1) u n d e r  C1D f ibres  r e m a i n  depolar ized ;  (2) t h e  d rug  in- 
h ib i t s  t he  SR-Ca -pump .  P o t e n t i a l  m e a s u r e m e n t s  do no t  
give a n y  ev idence  for  c o n t i n u o u s  depolar i sa t ion .  The  
second e x p l a n a t i o n  is in  a g r e e m e n t  wi th  f ind ings  of 
Ba lze r  et  al. ( N a u n y n - S c h m i e d e b e r g  260, 1968), who  
d e m o n s t r a t e d  a n  i n h i b i t i o n  of S R - C a - P u m p  b y  s imi la r  
drugs.  C a - a c c u m u l a t i o n  in t he  l ong i tud ina l  p a r t  of SIR, as 
found  b y  ~Vinegrad (J. gen. Physiol .  51, 1968) in  f ibres  
a f t e r  te t .  s t imu la t ion ,  would  also exp la in  the  p o t e n t i a t i o n  
of t he  single twi tch .  

Supported by Hoffmann-La Roche Ltd. 

A c t i v i t y  of  H y p o t h a l a m i c  U n i t s  D u r i n g  S l eep  
P. L. Parmeggiani and C. Franzini 
Istituto di Fisiologia umana dell' Universit~ di Bologna 
(Italy) 

I n  f r ee -mov ing  ca t s  h y p o t h M a m i c  un i t s  were  s tud ied  
d u r i n g  sleep. H y p o t h a l a m i c  t e m p e r a t u r e  was recorded.  
A c t i v i t y  of a n t e r i o r  a n d  dorsa l  a rea  un i t s  decreases  in  
la te  s low-wave  sleep (SWS) a n d  in f a s t -wave  sleep (FWS) .  
L a t e r a l  area,  fields of Forel ,  zona  ince r t a  u n i t  a c t i v i t y  
increases  in  F W S ;  some un i t s  in  l a te ra l  area t u b e r a l  d iv i -  
s ion are less ac t ive  in F W S .  A c t i v i t y  of fornix,  an t e r i o r  
a n d  med ia l  m a m m i l l a r y  nn,  m a m m i l l o t h a l a m i c  t r a c t  
un i t s  t e m p o r a r i l y  decreases  in la te  SWS.  These  changes  
a p p e a r  i n d e p e n d e n t  of h y p o t h a l a m i c  t e m p e r a t u r e  changes  
in F W S .  Cont ro l  e x p e r i m e n t s  show t h a t :  o l f ac to ry  
tube rc le  un i t s  are u n c h a n g e d  ; some in t e rna l  capsule  uni ts ,  
opt ic  c h i a s m a  and  t r a c t  un i t s  are less ac t ive  in  S W S  a n d  
F W S ;  o t h e r  i n t e r n a l  capsule  uni ts ,  ce rebra l  pedunc le  
un i t s  are more  ac t ive  in F W S ;  reun iens  and  v e n t r a l  pos-  
t e r o m e d i a l  t h a l a m i c  nn.  u n i t  a c t i v i t y  respec t ive ly  de-  
creases a n d  increases  in F W S ;  pos te r io r  commissu re  n., 
red  n., c en t r a l  grey  u n i t  a c t i v i t y  increases  in  F W S .  I t  is 
su rmised  t h a t  h y p o t h a l a m i c  con t ro l  of homeos t a s i s  is 
changed  in F W S ,  a n d  t h a t  th i s  change  begins  in  la te  SWS.  
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E l e c t r o p h y s i o l o g y  of  Ips i -  and Contra la tera l  
V i s u a l  F o r e b r a i n  C o n n e c t i o n s  in  P i g e o n  
M. Perisic and M. Cudnod 
Institut /~ir Hirn/orschung der Universitiit Zi~rich 

E v o k e d  p o t e n t i a l s  and  single un i t  d i scharges  were 
obse rved  in the  h y p e r s t r i a t u m  accessor ium (HA) in 39 
equ i t he s in - anaes the t i z ed  p igeons  in response  to  s t imula -  
t ion  of r e t i n a  a n d  supraop t i c  decussa t ion  (DS). B i l a t e ra l  
H A  responses  of s imi la r  wave  forms appea red  fol lowing 
m o n o c u l a r  pho t i c  or e lectr ical  s t imula t ion .  T he  l a t ency  in 
the  ips i la te ra l  H A  exceeded t h a t  in  the  c o n t r a l a t e r a l  b y  
3-18 msec. No responses  could be evoked  in one H A  b y  
s t i m u l a t i o n  of t he  oppos i te  HA.  Shor t  l a t ency  (2 msec) 
po t en t i a l s  were seen in b o t h  H A  fol lowing s t i m u l a t i o n  in 
t he  region of DS. E lec t ro ly t i c  lesions in th i s  region de- 
creases t he  a m p l i t u d e  of ips i l a te ra l  r e t ina l  responses ;  
c o n t r a l a t e r a t  po t en t i a l s  were no t  s ign i f i can t ly  changed .  
H A  un i t s  (110) a c t i v a t e d  b y  electr ical  s t i m u l a t i o n  of t he  
opt ic  ne rve  papi l la  h a d  la tenc ies  of 13-70 msec. Un i t s  re- 
spond ing  to  ipsi la teral ,  c o n t r a l a t e r a l  and  b i l a t e ra l  r e t ina l  
s t i m u l a t i o n  were observed .  Un i t s  r e spond ing  to s t imula -  
t ion  of b o t h  eyes h a d  longer  l a t ency  (2-37 msec) to  ipsi- 
l a te ra l  s t imul i .  Dorsa l ly  loca ted  un i t s  r e sponded  only  to 
c o n t r a l a t e r a t  s t imul i ,  while  v e n t r a l l y  p laced  un i t s  were 
a c t i v a t e d  exclus ive ly  b y  ips i la te ra l  s t imul i .  U n i t s  loca ted  
in t he  i n t e r m e d i a t e  zone re sponded  to b o t h  ipsi- a n d  
c o n t r a l a t e r a l  s t imul i .  

Supported by Swiss National Foundation for Scientific Research 
(grants Nos. 4806 and 4356). 

A u s w i r k u n g e n  von  H y p o x i e  auf  A t m u n g  
und  K r e i s l a u f  b e i m  K a t z e n h a i  
J. Piiper 
3fax-Planck~Institut /iir e.rperimentelle Medizi~z, 
Gdttingen (Deutschland) 

An wachen  Grossgef leckten  K a t z e n h a i e n  (Scyliorhinus 
stellaris (L.)) w u r d e n  die wich t igs t en  Kenngr6s sen  der  At-  
m u n g  und  des Kreis laufs  gemessen,  w'ghrend der  O, a- 
P a r t i a l d r u c k  des U m g e b u n g s w a s s e r s  yon 142 his  auf  54 
m m  Hg e rn iedr ig t  wurde.  Die fo lgenden Ef fek te  w u r d e n  
in Hypox ie  b e o b a c h t e t :  (1) Die O2-Aufnahme zeigte ein 
deut l iches  A b s i n k e n  schon  bei geringer  E r n i e d r i g u n g  des 
O=-Druckes (auf 120 m m  Hg). (2) Die A t e m f r e q u e n z  
gnder t e  sich n i ch t  s igni f ikant ,  das  A t e m z e i t v o l u m e n  n a h m  
jedoch  zu und  wies ein M a x i m u m  in mi lder  H y p o x i e  auf. 
(3) Die Herz f r equenz  war  e rn iedr ig t  ; das  (nach  dem Fick-  
schen Pr inz ip  gemessene)  H e r z z e i t v o l u m e n  zeigte im Mit-  
tel  eine le ichte  A b n a h m e ,  die j edoch  wegen der  e rheb l i chen  
S t r e u u n g  s t a t i s t i s ch  n i ch t  zu s ichern  war.  (4) Der  mi t t l e r e  
B l u t d r u c k  in de r  v e n t r a l e n  Aor t a  und  in p e r i p h e r e n  
Ar t e r i en  s ank  ab. 

Diese B e o b a c h t u n g e n  s t i m m e n  we i tgehend  m i t  L i te ra -  
t u r b e f u n d e n  an  a n d e r e n  E l a s m o b r a n c h i e r n  fiberein, un t e r -  
scheiden  sich j edoch  yon  Ver / inderungen ,  die bei  e inigen 
Teteos t ie rn  in H y p o x i e  ge funden  worden  sind. 

N a t r i u r e t i c  Effect  of  L i s s a m i n e  Green  
F. Roch-Ramel and N. Jotterand 
Imtitut  de pharmacologie de l' Universitd de Lausanne 

Lissamine  green (Chroma Gesel lschaft ,  S t u t t g a r t )  is 
used in rena l  m i c r o p u n c t u r e  e x p e r i m e n t s  as a se lect ive  
dye for t u b u l a r  fluid. As such  i t  should  be  devo id  of a n y  
effect  on  rena l  func t ions .  I t  has,  however ,  been  r epo r t ed  
to i nh ib i t  N a  + t r a n s p o r t  t h r o u g h  frog skin  L In  t he  p re sen t  
expe r imen t s  possible  na t r i u r e t i c  effects were i n v e s t i g a t e d  
in r a t s  infused w h i t  e i the r  0.03 (non-diuret ic)  or w i th  

0.2 m l / m i n  of i sotonic  saline.  Af te r  con t ro l  periods,  t he  
dye  was in jec ted  a t  t he  r a t e  of one in jec t ion  of 0.05 ml  of 
a 10% so lu t ion  eve ry  5 m i n  (i0 in jec t ions) .  

In  the  non -d iu re t i c  r a t s  t he  f r ac t iona l  N a  + excre t ion  
was increased  f rom 1.6 =k 0.5% b y  0.8-4- 0 .2% of f i l tered 
load (p < 0.05) (F i l te red  load = G F R ;  [Na+] p l a s m a ;  
G F R  -- Gin). I n  t he  d iu re t i c  r a t s  f r ac t iona l  Na  + excre t ion  
rose f rom 12.2 ~ 1.2~163 b y  5.1 4- 1.2% of f i l tered load (p < 
0.01). Ur ine  flow was no t  increased.  

L i s samine  green  should,  therefore ,  no t  be  used in micro-  
p u n c t u r e  s tud ies  of renal  N a  + excre t ion .  

* A. DSrge and W. Nagel, Pflfigers Archly 313, 11 18 (1969). 
Supported by Fonds National Sui.~se de la Recherche Scientifique, 

grants Nos. 4983.3 and 3.44.08. 

A n a l y s e  des  G a s a u s t a u s c h e s  in  der  V o g e l l u n g e  
P, Scheid und J. Piiper 
2Vlax-Planck- f nstitut /iir experimentelle Medizin, 
Gdttingen (Deutschland) 

Die Vogel lunge is t  a u f g e b a u t  aus  paral le len,  l u f tdu rch -  
s t r 6 m t e n  P a r a b r o n c h i e n ,  yon  denen  L u f t k a p i l l a r e n  en t -  
spr ingen,  fiber die der  G a s a u s t a u s c h  m i t  dem u m g e b e n d e n  
B l u t k a p i l l a r n e t z  erfolgt.  F u n k t i o n e l l  lassen sich diese 
Gegebenhe i t en  mi t  e inem <,serial-mult ikapil lgren Sys tem ,~ 
vergle ichen,  bei  dem einzelne B l u t k a p i l l a r e n  in verschie-  
d e n e n  A b s c h n i t t e n  l~ngs eines Rohres  K o n t a k t  m i t  d iesem 
a u f n e h m e n .  Da die Lu f t  be im  D u r c h s t r 6 m e n  des Rohres  
wegen des Gasaus t ausches  ihre  Z u s a m m e n s e t z u n g  s t / indig 
/ indert ,  is t  auch  die Ar te r i a l i s i e rung  des Blu tes  der  ein- 
ze lnen Kapi l la ren ,  dessen Mischung  das  ar ter ie l le  B lu r  cr- 
gibt ,  sehr  un te rsch ied l ich .  Die yon  uns  e r h o b e n e n  Mess- 
wer te  yon  G a s a u s t a u s c h p a r a m e t e r n  an  H f i h n e r n  s ind m i t  
d iesem Modell  ve re inbar ,  besonders  der  bei  Vorl iegen e iner  
Alveola r lunge  n u r  schwer  zu d e u t e n d e  Befund ,  dass  in der  
endexsp i r a to r J schen  Luf t  h6he re  CO,.,- und  niedr igere  O a- 
P a r t i a l d r u c k e  gefundcn  werden  als im ar te r ie l len  Blut .  
Die nach  dem Modell  b e r e c h n e t e  Diffusionskapazi t~i t  far  
O~ s t eh t  in gu te r  ~ ' rbere ins t immung mi t  der  Diffusions- 
kapaz i t / i t  fiir CO, die m i t  e iner  R t i c k a t m u n g s m e t h o d e  
gewonnen  wurde.  

R e p e a t e d  E s t i m a t e s  of  DL o2 in  M a n  
at  D i f f erent  W o r k  Leve l s  
M. Scherrer and J. Bitterli 
Pneumologische Abteil.ung der k'Iedi=inischen 
Universitdtsklinik, Inselspital, Bern 

In  1955 Ri ley  et  al. found  a p l a t eau  for the  exercise 

DE 02 in t he  r ange  of 4"02 h igher  t h a n  1 l / rain.  This  resu l t  
was  no t  conf i rmed  in l a t e r  d e t e r m i n a t i o n s  of I)Lo2 or 

DL CO, tile DL was found  to  increase  l inea r ly  w i th  X)o2 up 
to 2 1/min (Tur ino  et al. 1963, J o h n s o n  et  al. 1965, 
Reusch le in  et  al. 1968). I n  a 25-year-old vo lun teer ,  t he  
DL 02 was e s t i m a t e d  in t he  course of 3 m o n t h s ,  5 t imes  a t  

3 bicycle  work- loads  (902 1.4, 1.8 a n d  2.2. I /min).  The  sub-  
jec t  b r e a t h e d  a t  all 3 work- levels  d u r i n g  15 rain  20.9~ 
02 in N 2, t h e n  d u r i n g  15 rain  16.0% 02 in N 2. Ven t i l a t ion ,  

V02 and  Vco2 were measu red  w i t h  a c o n c e n t r a t i o n  
s tab i l ized  m e t a b o g r a p h  of Fleisch.  PaO2' Paco2 and  p H  
were d e t e r m i n e d  a t  the  end  of each  15-rain per iod w i t h  
IL-e lec t rodes ,  Sao  2 w i th  an  IL-CO-Oximete r ,  Ca o 2 and  
Ca co2 w i t h  v a n  Slyke ' s  m a n o m e t r i c  me thod .  The  m e a n  of 
t he  5 DLO2 was  found  to be a t  sl ight,  m o d e r a t e  and  h e a v y  
work  respec t ive ly  81.7 ~ 24.3, 75.3 • 6.7 and  71.2 ~ 7.6 
m l / m i n ,  m m  Hg, the  3 exercise va lues  do not  differ  s ta t i s t i -  
cal ly one f rom the  o the r  (p :~ 0.05). Thus ,  Ri ley ' s  or ig ina l  
resu l t  of an  exercise DL o2-plateau can  be  conf i rmed.  
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Est imat ion  of Pu lmonary  Diffusion Capacity 
by M o r p h o m e t r y  in Dogs  
B. Siegwart and E. R. Weibel 
Anatomisches Institut der Universitiit Bern 

The  p u l m o n a r y  di f fus ion capac i t y  DL can  be  e s t i m a t e d  
f rom m o r p h o m e t r i c  d a t a  on  a lveo la r  and  cap i l la ry  surface,  
cap i l l a ry  volume,  a n d  h a r m o n i c  m e a n  t h i cknes s  of t i ssue  
a n d  p lasma ,  wh ich  can  be  d e t e r m i n e d  on  e lec t ron  micro-  
g r a p h s  b y  s tereologic me thods .  On 20 dogs I)  L was found  
to be  p r o p o r t i o n a l  to  b o d y  we igh t  W (DL = 7.2 X W - -  17). 
Ave raged :  W = 15 kg, DL : 92 m l / m i n - m m  Hg. The  
la rges t  g roup  of dogs w i t h  W = 24 kg r eached  a DL of 155 
m l / m i n :  m m  Hg. Th i s  is a b o u t  twice  t he  h ighes t  phys io-  
logical e s t i m a t e  o b t a i n e d  in exercise. Fo r  h u m a n  lungs  
iden t ica l  resul t s  are o b t a i n e d :  w i t h  W -- 70 kg, DL = 127 
m l / m i n . m m  Hg. The  e s t ima te s  for DL o b t a i n e d  b y  t he  
m o r p h o m e t r i c  a p p r o a c h  hence  r ep resen t  a ' t r ue  or max i -  
ma l  d i t fus ion  capac i ty ' ,  i.e. t h e  o p t i m u m  t h e  lung  could 
ach ieve  u n d e r  idea l  cond i t ions  which  are p r o b a b l y  n e v e r  
m e t  u n d e r  phys io logica l  condi t ions .  

Supported by Nationalfonds grant 3.5.68 and a grant from the 
Hoffmann-La Roche Stiftung. 

'Aspiration Reflex' ,  a Respiratory Reaction 
E x t r e m e l y  Res is tant  to Suppress ion 
Z. Tomori 
Department of Physiology, 
~Ied. Fac. Comenius University, 2~lartin, CSSR 

Mechanica l  s t i m u l a t i o n  of t he  e p i p h a r y n g e a l  m u c o s a  
p rovokes  series of r ap id  a n d  powerfu l  sniff- and  gasp-l ike 
i n s p i r a t o r y  tw i t ches  assoc ia ted  w i t h  ref lex h y p e r t e n s i o n  
a n d  b r o n c h o d i l a t i o n  (J. Physiol .  200, 25-49,  1969). I n  ex- 
p e r i m e n t s  on  ca t s  a n a e s t h e t i z e d  w i t h  p e n t o b a r b i t a l  
(40 m g / k g  i.p.) t he  ref lex p r o v e d  to  be v e r y  r e s i s t an t  to  
ch lo rp romaz ine  (5 m g / k g  i.v.). A t  t he  same t ime  cough  
and  sneeze reflexes were a b s e n t  or m a r k e d l y  suppressed.  
The  a sp i r a t i on  ref lex is v e r y  r e s i s t a n t  also to  an t i tuss ics  
and  narcot ics .  I t  can  be  el ici ted in v e r y  deep anaes thes i a  
a n d  in agony,  w h e n  o the r  r e sp i r a to ry  reflexes are a b s e n t  
a n d  gasp ing  develops.  

I n v e s t i g a t i o n  of t he  a sp i r a t i on  ref lex seems to be  a 
su i t ab le  m e t h o d  of screening drugs  for t he i r  i n sp i r a to ry  
tw i t ches  suppress ing  ac t iv i t i es  w i t h  possible  app l i ca t ion  
in the  t h e r a p y  of sniffing, gasp ing  a n d  hiccup.  Owing to 
i ts  ve ry  g rea t  res i s tance  to  suppress ion,  t he  a sp i r a t ion  
ref lex m a y  be useful  for r e susc i t a t ion  of ca ts  dur ing  agony.  

Change of Apparent  Distribution Volume 
of 3~S0~ in Acute Respiratory  Acidos is  
C. A. Steiner and D. R. Held 
Institut de Physiologie, Facultd des Sciences 
Universitd de Fribourg 

The  effect  of CO 2 b r e a t h i n g  on  t he  d i s a p p e a r a n c e  cu rve  
of a r t e r i a l  p l a s m a  a c t i v i t y  a f te r  in j ec t ion  of 35SO~ was 
s tud ied  in n e p h r e c t o m i z e d  dogs. Af ter  a con t ro l  pe r iod  of 
a i r  b r e a t h i n g ,  t h e  an i m a l s  were swi tched  to  20% CO, a t  
c o n s t a n t  ven t i l a t ion .  Th i s  change  sh i f t ed  t he  disap-  
p e a r a n c e  cu rve  d o w n w a r d :  a f t e r  30 a n d  60 rain,  t he  
a m p l i t u d e  of t h e  sh i f t  w i t h  respec t  to  t h e  e x t r a p o l a t e d  
con t ro l  cu rve  co r r e sponded  to  a 7% rise of t he  a p p a r e n t  
d i s t r i b u t i o n  v o l u m e  of ac t iv i ty .  Conversely,  a n  u p w a r d  
s tep  fol lowed t h e  r e t u r n  to  a i r  b r ea th ing .  This  pheno-  
m e n o n  m a y  conce ivab ly  be  due  to  r e s p i r a t o r y  acidosis  
caus ing  a rea l  increase  of t h e  ex t race l lu la r  f luid volume,  
or to  t h e  ex is tence  of p H - d e p e n d e n t  ' t r a p p i n g '  of SO~ in 
t he  i n t e r s t i t i a l  fluid. B o t h  possibi l i t ies  ra ise  i n t r i gu ing  
p r o b l e m s  a b o u t  t h e  b e h a v i o r  of t he  ex t race l lu la r  phase  
in acu te  r e s p i r a t o r y  acidosis.  

Supported by grant No. 3.181.69 of the Swiss National Fund for 
Scientific Research. 

Biophysical  Propert ies  of Cultured H u m a n  Fetal 
Glial Cells 
M. C. Trachtenberg, P. Kornblith and J. Hiiuptli 
Neurosurgical Service, Massachusetts General Hospital, 
Boston (Mass. USA) 

Biophys ica l  e x a m i n a t i o n  of cu l tu red  h m n a n  fe ta l  glia, 
ident i f ied  b y  morphologica l ,  cytological  and  b iochemica l  
fea tu res  as f ib rous  as t rocytes ,  showed t h a t  t he  m e m b r a n e  
t i m e  c o n s t a n t  was  e x t r e m e l y  sho r t  ave rag ing  311 [xsec. 
This  va lue  is a b o u t  1/25 t h a t  for cor t ica l  neurons  b u t  v e r y  
s imi lar  to  t he  glial  t ime  c o n s t a n t  found  in b o t h  in v ivo  a n d  
in v i t ro  s tudies .  The  m e a n  m e m b r a n e  specific capac i t ance  
was a lmos t  1 [xF/cm 2, a f r e q u e n t l y  obse rved  biological  
va lue  whi le  t he  m e m b r a n e  specific res i s tance  was signifi- 
c a n t l y  smal le r  t h a n  t h a t  obse rved  for neurons ,  ave rag ing  
327 ~2 cm 2. Glial  m e m b r a n e  vo l tage  responses  to  imposed  
c u r r e n t  pulses were non- rec t i fy ing  over  t he  r ange  exa-  
mined .  R e g e n e r a t i v e  responses  were a b s e n t  desp i te  
m e m b r a n e  p o t e n t i a l  a l t e r a t i o n  as g rea t  as -4- 25 mV.  A n  
a l te red  in t r ace l lu l a r  N a : K  rat io,  a t t r i b u t a b l e  to  cu l tu re  
me tabo l i c  cond i t ions  a n d  lowered t e m p e r a t u r e  du r ing  
e x a m i n a t i o n  re su l t ed  in a low m e m b r a n e  res t ing  p o t e n t i a l  
(X = -- 7 mV).  Lowered  r e s t i ng  p o t e n t i a l  does no t  p r e v e n t  
mi tos is  or g r o w t h  and  appea r s  u n r e l a t e d  to m e m b r a n e  
b iophys ica l  p roper t ies .  T h e  physio logica l  s ignif icance of 
these  d a t a  is considered.  

B I O C H E M I E  �9 B I O C H I M I E  �9 B I O C H E M I S T R Y  

DNA Synthes is  in the Mitotic Cycle of P h y s a r u m  
R. Braun and A. ZeUweger 
Swiss Institute for Experimental Cancer Research, 
Lausanne 

The  m y x o m y c e t e  Physarum polycephalum can  easi ly 
be  g rown as a s y n c y t i u m  c o n t a i n i n g  a b o u t  108 nucle i  in a 
single mass  of cy top lasm.  Since nea r ly  all  nuclei  d i v i d e  
s y n c h r o n o u s l y  eve ry  8-10 h, th i s  o rgan i sm is idea l ly  
su i ted  for b iochemica l  s tud ies  of t he  mi to t i c  cycle. 

The  b u l k  of t h e  c h r o m o s o m a l  D N A  is rep l ica ted  du r ing  
t he  S-phase,  wh ich  las ts  for 3 h i m m e d i a t e l y  fol lowing 
mitosis .  On t h e  molecu la r  level  t he re  is a p r e d e t e r m i n e d  
t i m e  sequence  of D N A  repl ica t ion .  Two types  of D N A  can  
be d i s t ingu i shed  f rom b u l k  c h r o m o s o m a l  D N A  on the  
basis  of t h e i r  phys ico -chemica l  p roper t i e s :  nuc lea r  sate l -  
l i te  D N A  and  m i t o c h o n d r i a l  DNA.  These  two  types  of 
D N A  also differ  ill phys io logica l  p roper t i e s  f rom b u l k  
c h r o m o s o m a l  D N A  : t h e y  are  b o t h  syn thes ized  t h r o u g h o u t  
t h e  mi to t i c  cycle and  no t  on ly  d u r i n g  t h e  S-period. 
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Effe t s  du  3 ' 5 " - G M P  c y c l i q u e  et  du  3 " 5 ' - A M P  c 
s u r  le  m 6 t a b o l i s m e  g l u c o l i p i d i q u e  in  v i v o  
Th. Bron et S. Rous 
Institut de Biochimie mddicale de l" Universitd de Gen~ve 

De n o m b r e u s e s  exp6riences  in v i t ro  d 6 m o n t r e n t  
l ' i m p o r t a n c e  des nucl6ot ides  m o n o p h o s p h a t e s  cycl iques  
darts le contr61e de la n6oglucog6n6se, de la glyeog6nolyse 
et  de la l ipolyse;  tou te fo is  les r61es respect i fs  de c h a c u n  
d ' e u x  son t  encore  real  d6finis. 

C 'es t  pou rquo i  nous  a v o n s  compar6  chez la souris  
v ivan t e ,  les effets  du G M P  c et  de I ' A M P  c sur  la glyc6mie, 
la n6oglucog6n6se, la glycog6nolyse et  sur  la syn th6se  des 
acides gras du foie, des graisses 6p id idymai res  et  de la ear- 
casse. Nos r6su l ta t s  m o n t r e n t  que :  
- les glyc6mies son t  61ev6es de mani4re  s igni f ica t ive  p a r  

le G M P  c et  plus  encore  p a r  I 'AMP c 
- la c o n c e n t r a t i o n  du  glycog6ne h 6 p a t i q u e  s ' aba isse  des 

2/3 sous l ' in f luence  de ces 2 nucl6ot ides  
- I ' A M P  c s t imule  la n4oglucog6n6se c o n t r a i r e m e n t  au 

G M P  c 
- ees 2 d6riv6s sont  sans  ac t ion  sur  la syn th6se  des acides 

gras dans  les graisses 6p id idymai res  (on y observe  
p l u t 6 t  une  16g6re s t imu la t ion )  alors qu ' i l s  p r o v o q u e n t  
une  t rbs  for te  i nh ib i t i on  de la l ipogenbse h6pa t ique .  
Dans  cet organe,  I 'AMPr inh ibe  plus  n e t t e m e n t  l ' incor-  
po ra t i on  du p y r u v a t e  ~C que celle de l ' ac6 ta te  3H, le 
p r6curseur  ca rbon6  6 ran t  v r a i s e m b l a b l e m e n t  d6 tourn6  
vers  la n6oglucog6n6se. 

- Darts la carcasse,  le GMP~ p rovoque  une  16g6re s t imula -  
t ion  de la lipogen6se, alors que I 'AMP c n e  p r odu i t  pas  
de r4ponse s ignif icat ive.  

S t u d i e s  on the  A n t i l i p o l y t i c  A c t i o n  
of  N i c o t i n i c  A c i d  
AI. Chmelar, 31. Chmelarova, P. Favarger and S. Ro.l~s 
lnstitut de Biochemie Alddicale, Universitd de Gen~ve 

Since the  mode  of ac t ion  of n icot in ic  acid (NA), one of 
t he  mos t  p o t e n t  an t i l ipo ly t ic  agents ,  has  no t  been  so far  
qu i t e  explained,  i ts  effects in v i t ro  as well as in v ivo  on  t he  
r a t  t issues ho rmone - sens i t i ve  l ipase (HSL) ac t iv i t i es  were 
s tudied ,  In  adipose  t issue in v i t ro  N A  s igni f icant ly  
lowered the  base- l ine  a c t i v i t y  of H S L  as well as i ts  
s t i m u l a t i o n  b y  ca techo lamines .  The  rec iprocal  p lo ts  of 
dose-response  curve  of n o r e p i n e p h r i n e  showed equa l  
va lues  for in t r ins ic  ac t iv i t i es  g , ~  and  d i f fe rent  va lues  for 
a p p a r e n t  af f in i t ies  KA in t he  presence  a n d  in t he  absence  
of NA. Therefore,  k ine t ic  com pe t i t i on  of N A  and  nor-  
ep inephr ine  was d e m o n s t r a t e d .  W h e n  N A  (100 nlg/kg) 
was  admin i s t e r ed  in v ivo  a n d  t he  a c t i v i t y  of adipose  
t i ssue  H S L  was s tud ied  in t i ssue  spec imens  o b t a i n e d  in 
d i f fe ren t  in t e rva l s  fol lowing the  adm i n i s t r a t i on ,  i t  was 
found  a s igni f icant  i m m e d i a t e  decrease  of l ipase ac t iv i ty .  
I n  l iver  t issue, however ,  N A  in v i t ro  as well as in v ivo  
s ign i f i can t ly  a u g m e n t e d  t he  l ipase ac t iv i ty .  T he  pa r t i c ipa -  
t i on  of l iver  l ipase in t he  r e b o u n d  p h e n o m e n o n  is one of 
t he  possible exp lana t ions .  

I s o l a t i o n  of  T w o  D i f f e r e n t  L i p o p r o t e i n s  
f r o m  B u r n e d  and  U n b u r n e d  M o u s e  S k i n  
L. C~eni, G. A. Schoenenberger and 2~I. A llgdwer 
A bteilung [i~r Grundlagen/orschztng, 
Chirttrgische Universitiitsklinik, Basel 

Germ-f ree  inbred  mice were used. T he  skins  were freed 
of surface- l ipids  and  cell c o n t e n t  b y  organic  e x t r a c t i o n  

a n d  mill ing.  H e a t  was  appl ied  u n d e r  s t a n d a r d  cond i t ions  
to  t he  ' sk in  ghos ts ' .  No t  b u r n e d  skin  u n d e r w e n t  a n  iden t i -  
cal i so la t ion  procedure .  All work  was  done  a t  4~ A 
l ipopro te in  was  isola ted f rom b o t h  s t a r t i ng  mate r ia l s .  
G r a d i e n t  disc e lec t rophores i s  showed  2 p ro t e in  b a n d s  for 
t he  b u r n e d  in c o n t r a s t  to  one b a n d  for t he  u n b u r n e d  com- 
pound .  One of t he  2 b a n d s  isola ted f rom b u r n e d  sk in  was  
iden t ica l  for b o t h  p roduc t s .  The  second b a n d  showed a n  
iden t ica l  e lec t r ica l  charge  b u t  a h igher  tool. wt.  a n d  tox ic  
ac t iv i ty .  G r a d i e n t  u l t r a c e n t r i f u g a t i o n  s epa ra t ed  t h e  2 
b u r n e d  moie t ies  b y  dens i ty .  B o t h  t he  b u r n e d  a n d  un-  
burm~d c o m p o u n d s  c o n t a i n e d  50% pro te in ,  49% l ipid  a n d  
1% amino  sugar.  The  l ipid p a r t s  showed 6 d i f fe ren t  f rac-  
t ions  on  t h i n - l a y e r  c h r o m a t o g r a p h y  iden t ica l  for  b o t h  
compounds .  Thus ,  h e a t  p roduced  an  increase  in mol.  wt.  
a n d  dens i ty ,  whi le  chemica l  compos i t i on  a n d  e lect r ica l  
cha rge  were no t  inf luenced.  The  tox ic  p r o d u c t  f rom b u r n e d  
skin  was  t he r e fo re  concluded to  be t he  po lymer ic  fo rm of 
a n a t u r a l l y  occur r ing  monomer .  

S y n t h 6 s e  et  m i g r a t i o n  de  p r o t 6 i n e s  n e u r o n a l e s  
n 6 o f o r m 6 e s .  E t u d e  b i o c h i m i q u e  
5I. Cz~dnod et J. Schonbach 
Institut /fir Hirn/orschung der Universitiit Ziirich 

L ' a p p o r t  en  pro t6 ines  fournies  ~ la t e r m i n a i s o n  s y n a p -  
t i que  pa r  le soma  n e u r o n a l  a 6t6 6tudi6 d a n s  la  vole  
r e t ino - t ec t a l e  du  pigeon. Apr6s in jec t ion  de leucine t r i t i6  
dans  l ' h u m e u r  v i t r6e  d ' u n  ceil, les lobes op t iques  o n t  6t6 
pr6iev6s d a n s  u n  d6lai v a r i a n t  de 3 h 5~ 61) jours.  I ls  on t  6% 
f rac t ionn6s  p a r  c en t r i f uga t i on  diff6rent iel le  et  la  rad io-  
ac t iv i t6  sp4cif ique des pro t6 ines  a @6 d6 te rmin6e  et  com- 
par6e en t re  les 2 lobes. Les pro t6 ines  des f rac t ions  s y n a p -  
tosomale  et  axona le  p r 6 s e n t e n t  u n  m a r q u a g e  i m p o r t a n t  
vers  4-6  h, 12-24 h et  2-4  semaines .  Les f r ac t ions  micro-  
somale  et  soluble  son t  marqu6es  u n i q u e m e n t  en t r e  1 e t  
4 semaines .  L ' a b s c n c e  de m a r q u a g e  pr6f6rent ie l  de matO- 
riel soluble dans  l 'acide,  ~ t o u s l e s  t e m p s  OtudiOs, semble  
i nd ique r  que  la p l u p a r t  de ces pro t6 ines  ne  son t  pas  
syn th6 t i s6es  darts le to i t .  Ces r6su l t a t s  sugg6ren t  l 'exis-  
t ence  de 3 vagues  de m i g r a t i o n  au moins,  a y a n t  des 
v i tesses  r e s p e c t i v e m e n t  de plus  de 100 m m / j o u r  d ' e n v i r o n  
50 m m / j o u r  e t  de 1-5 m m / j o u r .  Les 3 s e m b l e n t  gagne r  la 
t e r m i n a i s o n  synap t i que .  

Travail soutenu par te Fond National de la Recherche Seientifique 
(No. 4806 et 4356). 

P e r m i s s i v e  A c t i o n  of  G l u c o c o r t i c o i d s  
on  G l y c o g e n o l y s i s  in  H e a r t  and  L i v e r  
J. H. Exton, T. B. Miller Jr. and C. R. Park 
Department o[ Physiology, Vanderbilt University, 
School of 31edicine, Nashville (Tennessee, USA) 

Per fused  h e a r t s  a n d  l ivers  f rom a d r e n a l e c t o m i z e d  r a t s  
e x h i b i t e d  impa i r ed  g lycogenolyt ic  responses  to  low doses 
of ep inephr ine  in v i t ro .  Cort isol  t r e a t m e n t  r e s to red  t he  
responses  to  normal .  W i t h  h igh  doses of ep inephr ine ,  nor-  
ma l  g lycogenolys is  was  observed .  

The  r educed  g lycogenolyt ic  responses  were due  to  im- 
p a i r m e n t  of p h o s p h o r y l a s e  ac t iva t ion .  This  was  n o t  due  
to  a defect  in  t he  a c t i v a t i o n  of a d e n y l  cyclase b y  epine-  
p h r i n e  since n o r m a l  increases  in cyclic A M P  were obse rved  
in t i ssues  f rom adrena l -de f i c ien t  an imals .  Cons i s t en t  w i t h  
t he  conc lus ion  t h a t  the  defect  was s i t u a t e d  b e y o n d  cyclic 
A M P  f o r m a t i o n  was the  o b s e r v a t i o n  t h a t  t he  glyco- 
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genolytic response to low concentrations of cyclic AMP 
was impaired in the steroid-deficient liver. Studies to 
further define the defect re~ealed that  the activities of 
phosphorylase-b kinase and histone kinase were normal 
in hearts from adrenalectomized rats. 

These observations indicate that  lack of adrenal cortical 
hormones reduces the sensitivity of the phosphorylase 
activation system to cyclic AMP. In the heart, adrenal 
cortical secretion appears to be required for normal activa- 
tion of phosphorytase-b by phosphorylase-b kinase. 

A n a l y s e  des  ce l lu l e s  et g r a n u l e s  ~os inoph i l e s  
isol&s it part ir  du s a n g  de cheva l  
G. Fellay et P. Portmann 
Institut de chimie physiologique, Universitd Fribourg 

L'analyse comparative des cellules et des granules 
lyophilis6s a donn6 les r6sultats suivants: N 12,9 (12,1); 
lipides totaux 12 (9,5); cholest6rol 1,06 (1,6); trigly- 
c6rides 1,2 (0,8) ; P total 0,8 (0,3) ; P lipoidique 0,2 (0,12) 
et sucres 3,0 (1,3). Ces valeurs sont exprim6es en rag/ 
100 mg de cellules ou de granules (valeurs des granules 
entre parenth[ses). La fraction soluble dans l'eau des 
cellules fait 61,5%, celle des granules 16,6%. 75 (27) % 
des sucres (glucose, galactose, mannose, xylose et ribose) 
se t rouvent  dans ces fractions solubles. L%lectrophor[se 
des prot6ines solubles a r~v416 la presence d'au moins 8 
fractions diff~rentes dans les cellules et 5 dans les granules. 
Les 5 pro%ines solubles des granules ont  montr~ une 
6osinophilie plus ou moins marqu6e. Les prot6ines des 
granules insolubles dans l 'eau n 'ont  pu 8tre dissoutes que 
dans l'acide ac6tique 5̀  50%. Pour cette raison, l 'homo- 
g6n6it6 n 'a pas encore pu 6tre v6rifi4e. La teneur en m6- 
taux, exprim6e en ~g/100 mg de cellules ou granules lyo- 
philis6s 6tait: Cu 7 (-); Co 4 (15,6); Fe 65 (36); Zn 25 (31); 
Mg 30 (25) et Ca 48 (47). 

Act ion  de l ' i n s u l i n e  sur  les  e n z y m e s  de la 
s y n t h ~ s e  des  ac ides  gras  
J. Gon~alves, S, Rous et P. Favarger 
Institut de Biochimie rn~dicMe, de l' Universitd de Gen~ve 

L'insuline, on le salt, r6tablit la lipogen~se inhib6e par 
le jeflne. Ce travail  6tait destin6 5. voir si cette hormone 
exewait  cette action en augmentant  la synth~se de 
l 'ae6tyl CoA carboxylase et/ou de la synth6tase des acides 
gras. 

A cette fin, nous avons compar~ l 'incorporation d'ac~tyl 
CoA ~4C et de malonyl CoA ~4C par du surnageant 
(100 000 g) et des homog6nats de Ioie et de tissu adipeux 
de rats: t6moins (5. jefln 24 h), trait~s g l'insuline avec ou 
sans actinomycine. 

Dans le foie, l 'insuline accroit fortement l 'activit6 
synth6tasique de l 'homog6nat et du surnageant. L'activit6 
de l'ac~tyl CoA carboxylase (pour autant  que ce soit 
l 'enzyme limitatif de la synth~se des acides gras) est 
16g~rement stimul6e par l 'insuline dans l'homog6nat, mats 
pas dans le surnageant. Aucun effet de l'insuline n'est 
observ6 sur l 'activit6 de ces 2 enzymes dans le tissu 
adipeux, L'actinomycine, sans action sur les t6moins, 
supprime les effets de l'insuline sur les enzymes d u foie, 
sugg6rant que cette hormone stimule la synth~se de la 
synth6tase des acides gras dans cet organe, mats est sans 
action sur les enzymes de la lipogen6se dans le tissu 
adipeux. 

S u b ce l lu lar  D i s t r i b u t i o n  of a l l - labe l l ed  
T r a n s m i t t e r s  in Rat  Cerebral  Cortex  
C. G. Honegger, M. Schardt and H. Heeher 
Neurologische Universitgitshlinik Basel, und 
Schweizerisches Tropeninstitut, Basel 

Cortex slices were labelled by incubation in Krebs- 
Henseleit buffer with (~10-~2VI) [3H]-7-aminobutyric 
acid (GABA), [aH]-noradrenaline (NE), [sill-choline (Ch), 
[aH]-glycine (Gly) respectively, and with [aH]-leucine 
(Leu) for a control. After incubation (25 ~ 10 rain) the 
slices were washed, homogenised and centrifuged (10 min, 
200 g). Aliquots of the supernatent were separated by 
centrifugation (2 h, 60,000 g) on a (25 ml) discontinuous 
sucrose density gradient (0.25, 0.8, 1.0, 1.1, 1.2, 1.3, 
1.7 m). Protein, LDH, GDH and radioactivity were deter- 
mined in 1 ml fractions. The separation was checked by 
electron microscopy (EM). In addition to the supernatent 
and myelin fractions, 5 main peaks were obtained. 
According to EM, LDH and GDH, synaptosomes were 
present in different populations in the 5 fractions, but 
mainly in the second. Radioactivi ty except for Leu showed 
a distinct distribution. GABA and Gly showed differences 
in absolute activity but  very similar patterns following 
roughly that  of LDH. NE labelling was mainly in the 
middle and the 2 heavier fractions, while Ch was mainly 
in the middle and the lighter 2 fractions. 

A T P  S u l fu ry la se  of Mas t  Cel l  T u m o r  
W. Marx and M. Shoyab 
Un{versity o/ Southern Cali/ornia Medical Svhool, 
Los Angeles (California 90033, USA) 

ATP sulfurylase (ATP: sulfate adenylyltransferase, 
E.C. 2.7.7.4) of Furth mouse mastocytoma was purified 
by ammonium sulfate fractionation, gel filtration, hy- 
droxyapati te and alumina chromatography, and Geon 
resin electrophoresis. The enzyme activity was deter- 
mined by measuring ATP formation from adenylyl- 
sulfate (APS) and inorganic pyrophosphate (reverse re- 
action) using luciferase. The purified enzyme was found 
to be homogeneous by disc electrophoresis, and free of 
ATPase, inorganic pyrophosphatase, APS sulfohydrolase 
and APS kinase. The activity of the ATP sulfurylase was 
markedly enhanced by 1Vin ++ and p-chloromercuriben- 
zoate. Upon D E A E  cellulose coIumn chromatography of 
an enzyme fraction purified by ammonium sulfate frac- 
tionation and gel filtration, 2 distinct ATP sulfurylase 
peaks were obtained. Apparently, 2 molecular species of 
the enzyme carrying different net charges were separated 
under these conditions. 

Supported, in part, by USPHS, NIH grant No. 5R01HE1596. 

V e r g l e i c h e n d e  A n a l y s e  der in den e o s i n o p h i l e n  
Zel len  n n d  Granula  en th a l t en en  Lipide 
H. Muter und P. Portmann 
Phys{ologiseh-cheva{sches [nstitut 
der Universitiit Freiburg 

Der mit  KC1-L6sung gereinigte Lipidextrakt ergab, aus- 
gedriickt in rag/100 mg lyophilisierte Zellen oder Granula 
(Werte in Klammern) folgende Analyse: N: 0,16 (0,03) ; 
P: 0,115 (0,06); Cholesterin: 1,0 (1,6); Glycerin: 0,13 
(0,07); Zucker: 0,09 (0,02); Sialinsgure: 0,05 (-/;  Serin: 
0,06 (0,05) und ~thanotamin:  0,07 (0,04). Eine 1. Kiesel- 
gel-G-Diinnschichtchromatographie erlaubte die nicht 
wandernden Phospholipide yon den sich in Mono-, Di- und 
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Triglyceride,  in Choles ter in  u n d  in Chol. es ter  a u f t r e n n e n -  
den  u n p o t a r e n  L ip ide  zu isolieren. E ine  2. DChrom.  auf  
Kieselgel H e rm6gl i ch te  die A u f t r e n n u n g  der  P h o s p h o -  
l ipide in Lysolez i th in ,  Sph ingomye l in  + Glycolipide,  
Lezi th in ,  I n o s i t p h o s p h a t i d e ,  in  Serin- u n d  Colamin-  
Kepha l ine ,  Card io l ip in  u n d  Phosphat ids~turen .  N a c h  
q u a n t i t a t i v  du rchge f t i h r t e r  DChrom.  e rgab  die Ana lyse  
der  oben  erw~thnten L i p i d f r a k t i o n e n  folgende W e r t e :  
Choles te r in :  0,78 (1,1); Chol. es ter :  0,31 (0,5); Mono-  
glycer ide:  0,08 (0,06); Diglycer ide:  0,24 (0,2); Tr iglyce-  
r ide :  0,58 (0,29); Sph i ngom ye l i n :  0,75 (0,2); L e z i t h i n :  
2,67 (1,0); Se r inkepha l in :  0,45 (0,35); C o l a m i n k e p h a l i n :  
0,84 (0,44) und  Glycol ip ide:  0,34 (0,06). 

Na and K R e q u i r e m e n t  of a C a - S t i m u l a t e d  
A T P a s e  in H u m a n  Erythrocyte  M e m b r a n e s  
H. J.  Schatzmann 
Veteriniirpharmakologisches [nstitut der Universitdt Bern 

In  the  presence  of 0.2 m21r Ca"+ (in a m e d i u m  of (raM) 
100 Choline or Na  or K or Li, 60 Tris, 0.7 Ca, 0.5 Tris- 
EGTA,  7 Mg, 175.4 C1, p H  7,3), f r eeze- thawed  'wh i t e  
m e m b r a n e s '  show 3 d i f fe rent  A T P a s e  ac t iv i t i es :  (1) A 
large basa l  a c t i v i t y  no t  r equ i r ing  Na or K. (2) An a c t i v i t y  
s t i m u l a t e d  by  Na  or K alone. This  p a r t  is negligible if Na  
or K are replaced b y  Li, i t  pers is ts  a t  [Ca~ = 1 raM,  is in- 
sens i t ive  t owards  o u a b a i n  and  van i shes  a t  [Mg] -- 0. I t s  
a f f in i ty  for K a n d  Na  is d i t f e ren t  ( appa ren t  KmK -- 6 • 
10 -3, KroNa  3.3 X 10-2M),  whereas  s imi la r  m a x i m a l  
r a t e s  are r eached  a t  100 m21~ Na  or K. i t  is r emin i scen t  of 
the  m e m b r a n e  p h o s p h a t a s e  a c t i v a t e d  b y  ATP ,  Ca and  K, 
descr ibed b y  P o u c h a n  et al. (BBA 773, 151, 1969). 
(3) The  wel l -known Na  + K a c t i v a t e d  A T P a s e :  the  r a t e  
observed  w i th  100 m21~ Na  -t- 10 m M  K exceeds t he  r a t e  
ob t a ined  w i th  100 m21{ Na  or K alone. This  i n c r e m e n t  is 
abol i shed  b v  10 ~ g /ml  (maba in  or by  1 mA[ Ca. 

Heterogene i ty  and P o l y m o r p h i s m  of H u m a n  
Liver A lcoho l  D e h y d r o g e n a s e  
T. 21r Schenker and .[. P. yon FVartburg 
Medizinisch-chem{sches Insti tut  der Universitiit, Berne 

Mult iple  molecula r  forms exis t  for h u m a n  l iver  alcoh~d 
dehydrogenase  ( A D H ;  E.C.1.1.1.1).  At  leas t  7 f rac t ions  
can  be d i s t ingu i shed  b y  e lec t rophores i s  a n d  c h r o m a t o -  
g raphy .  This  h e t e r o g e n e i t y  seems to be  due  to 3 iso- 
enzymes  and  conformers .  B y  m o n o m e r i z a t i o n  and  sub- 
s equen t  r e a c t i v a t i o n  it  is shown  t h a t  2 f rac t ions  b e h a v e  
like i soenzymes  w i t h  s u b u n i t  compos i t ion  B B  a n d  A B  
respect ively .  The  ca ta ly t i c  p roper t i e s  of these  i soenzymes  
revea l  differences be t w een  t he  s u b u n i t  A and  B. H u m a n  
i soenzyme B B  was hyb r id i zed  w i th  horse  i soenzyme AA, 
and  the  in terspecies  enzyme  was isola ted a n d  charac-  
terized.  Ana logous  to  the  conformers  of horse  l iver  ADH,  
t he  conformers  of h u m a n  l iver  A D H  seem to  r ep re sen t  
r a n d o m  c o m b i n a t i o n s  of 2 c o n f o r m a t i o n s  of s u b u n i t  B 
(B and  B')  to  dimers .  A p o l y m o r p h i s m  of h u m a n  l iver  
A D H  is k n o w n  to exist .  In  a p o p u l a t i o n  a n  a typ i ca l  
v a r i a n t  can  be d i s t ingu i shed  f rom t he  n o r m a l  b y  its 
k ine t ic  pa rame te r s .  Mul t ip le  molecu la r  fo rms  are also 
found  in a typ ica l  l ivers.  N o r m a l  and  a typ i ca l  i soenzym 
B B  reveal  a di f ference in t he  p H  o p t i m u m  (normal  p H  
10.8; a typ ica l  p H  8.5), p rev ious ly  obse rved  as charac-  
ter is t ic  for n o r m a l  and  a typ ica l  l iver  homogena te s .  

Supported by Schweiz. Nationalfonds grant No. 5021.3 and ILS. 
PHS grant No. MH16202. 

D N S - S y n t h e s e  in s y n c h r o n e n  Ze l lku l turen  
R. Schindler, J.  C. Schaer und A .  Grieder 
Pathologisches Insti tut  der Universittit Bern 

Die Zen t r i f uga t i on  in v i t ro  gez i ich te te r  Zellen (MAuse- 
M a s t o c y t o m  P-815-X2)  in i so ton i schen  Saceharose-  
G r a d i e n t e n  e r l aub t  eine A b t r e n n u n g  p o s t m i t o t i s c h e r  Zel- 
len v o n  der  G e s a m t p o p u l a t i o n .  Bei  W e i t e r z t i c h t u n g  der  
p o s t m i t o t i s c h e n  Zellen liess sieh eine S y n c h r o n i e  der  Zell- 
v e r m e h r u n g  m i t  r h y t h m i s c h e r  V a r i a t i o n  der  Zah l  D N S -  
s y n t h e t i s i e r e n d e r  Zellen sowie der  Mi tose t~ t igke i t  be-  
obach ten .  Die Geschwind igke i t  des E i n b a u s  m e h r e r e r  
Nucleoside  (Thymidin-3H,  Ur id in-6-aH,  Cyt id in-5-aH u n d  
Deoxyadenos in-3H)  in die D N S  (bezogen auf  die in  D N S -  
Syn these  be f ind l i chen  Zellen) zeigte e inen  g le ichar t igen  
zei t l ichen Verlauf,  der  auf  ein M a x i m u m  des E i n b a u s  
ungefS~hr in der  Mi t re  der  S -Phase  schl iessen 15,sst. 

Mit Unterstfitzung des Schweizerischen Nationalfonds. 

Further  C h e m i c a l  and P h y s i c a l  Charac ter i za t ion  
of L ipoprote ins  Der ived  f r o m  M o u s e  S k i n  
G. A .  Schoenenberger, L. Cueni and AI. Allg&ver 
.4 bteilung / it r Grundlagen/orsch ung 
Chirurgische Universitdtsklinik, Basel 

Two di f fe rent  l ipopro te ins  were i so la ted  f rom Inous 
skin  before  and  a f t e r  bu rn ing .  B o t h  c o m p o u n d s  were 
shown  to con t a in  50~ p r o t e i n  w/w. The  p r o d u c t s  ap-  
pea red  as one single b a n d  in t he  g r a d i e n t  disc e lectro-  
phores is  w i th  d i f fe ren t  m i g r a t i o n  d is tances .  The  change  
to a n  acid p H  wi th  add i t i on  of u rea  and  m e r c a p t o e t h a n o l  
showed a mie rohe t e rogen i c i t y  of 6 d i f fe ren t  ol igolneric 
pep t ide  cha ins  in b o t h  compounds .  An  iden t ica l  e lectro-  
phores is  a t  n e u t r a l  p H  and  0.1~ SDS m a d e  i t  possible  to  
ca lcu la te  the  tool. wt.  for each  cha in  and  c o m p u t e  a t o t a l  
we igh t  of 540,000 for the  p ro t e in  moiet ies .  Af te r  p ro t ec t -  
ing the  S - S -  bonds  f rom d i s r u p t i n g  and  reshuff l ing  w i t h  
i odoace t amide  on ly  2 b a n d s  appea red  r ep re sen t i ng  a t o t a l  
tool. wt.  of 270,000. The  amino -ac id  ana lys i s  showed  17 
d i f fe ren t  acids and  a to t a l  of 970 res idues  pe r  100,000 g 
of p ro t e in  in b o t h  c o m p o u n d s  w i t h  no di f ference in t he  
amino-ac id  composi t ion .  The  ra t io  h y d r o p h i l i c / a p o l a r  
amino  acids was 2.1. These  resu l t s  showed  a su rpr i s ing  
s imi la r i ty  to  s t r u c t u r a l  p ro t e in s  in biological  m e m b r a n e s  
for t he  c o m p o n e n t s  p resen t ,  t he  mic rohe t e rogen ic i t y  of 
t he  p ro t e in  and  the  amino -ac id  con ten t .  

S y n t h 6 s e  et m i g r a t i o n  des  prot6 ines  n e u r o n a l e s  
n 6o form6es .  Etude  a u t o r a d i o g r a p h i q u e  
J. Schonbach et 31. Cudnod 
Insti tut  /iir Hirn/orschung der Universitdt Ziirich 

Le des t in  des pro t6 ines  n6oform6es  des neu rones  
r 6 t i n o - t e c t a u x  du  pigeon,  a 6t6 6tudi6 p a r  au to rad io -  
g raph ie  en microscopic  op t ique ,  aprbs  in jec t ion  in t r a -  
oculai re  de 1-Leucine H3. 

Deux  heures  apr~s in j ec t ion  u n  m a r q u a g e  s61ectif des 
lb re  (axones  r6 t ino - t ec t aux )  et  50 (riche en  t e r m i n a i s o n s  
r6 t ino- tec ta les )  couches  t ec ta les  con t ro - l a t6 ra les  6 ta i t  d6j~ 
observ6.  La  c o n c e n t r a t i o n  des gra ins  au  n i v e a u  de la 5 e 
couche  c u l m i n a i t  ~ 8 h, 24 h e t  15-21 jours  aprbs  in jec t ion .  
El le  6 ta i l  t ou jou r s  pr6c6d6e p a r  une  a c c e n t u a t i o n  du  
m a r q u a g e  au n i v e a u  du  c h i a s m a  et  de la 1 er couche.  
Ceei renforce  l ' h y p o t h b s e  d ' u n  f lot  a x o n a l  de pro t6 ines  qui  
p o u r r a i t  se d6composer  en 3 phases ,  d o n t  les v i tesses  de 
m i g r a t i o n  sera i t  respectix, e m e n t  de 250 m m / j o u r ,  50 r a m /  
jour  et  1 it 5 m m / j o u r .  
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L a  d e s t i n a t i o n  s y n a p t i q u e  des pro t6 ines  de la p h a s e  
r ap ide  a 6t6 d6mons t r6e  p a r  a u t o r a d i o g r a p h i e  en micro-  
scopie 61ectronique. 12 h apr~s in jec t ion  de pr6curseur ,  
67% des g ra ins  de la 5e couche  ~ ta i t  r e t rouv6s  sur  les 
t e r m i n a i s o n s  nerveuses .  Au n i v e a u  de la 1re couche,  70% 
des g ra ins  6 t a l en t  i n t r a - a x o n a u x .  

Le m a r q u a g e  s emb la i t  p r6dominer ,  sur  les m e m b r a n e s  
p l a s m a t i q u e s  et  le r e t i c u l u m  agranu la i r e  a x o n a u x  et  sur  
les m i t o c h o n d r i e s  et  v6sicules synap t iques .  

Travail soutenu par le fond National de la Recherche Seientifique 
(No. 4806 et 4356). 

Ind ica t ions  for an I m p a i r m e n t  of Insu l in  S e c r e t i o n  
in Sp iny  Mice  ( A c o m y s  cah ir inus )  
W. Stau[]acher, M. Amherdt, D. Cameron, I. Burr, 
L. Balant and L. Orci 
Institut de Biochimie Clinique et Institut d'Histologie 
et d'Embryologie, Universitd de Gen~ve 

P l a s m a  glucose, i m m u n o r e a c t i v e  insu l in  ( IRI)  concen-  
t r a t i o n s  and  p a n c r e a t i c  I R I  c o n t e n t  were  m e a s u r e d  in 
fas ted,  fed a n d  glucose in jec ted  sp iny  mice. Two popu la -  
t ions  were found,  one w i t h  low and  one w i t h  h igh  p l a s m a  
I R I  c o n c e n t r a t i o n s  i r respec t ive  of t he  degree of pan -  
c rea t ic  s t imu la t ion .  P a n c r e a t i c  I R I  c o n t e n t  was  h ighe r  
t h a n  in a n y  o t h e r  k n o w n  n o r m a l  or hype rg lycemic  
l a b o r a t o r y  roden t ,  increased  progress ive ly  w i th  age, a n d  
was u n r e l a t e d  to b o d y  we igh t  or  p l a s m a  I R I  concen t r a -  
t ions.  B o t h  abso lu te ly ,  a n d  re la t ive  to p a n c r e a t i c  I R I  
con t en t ,  p l a s m a  I R I  c o n c e n t r a t i o n s  even  of h y p e r -  
insu l inemie  sp iny  mice  were lower t h a n  those  of n o r m a l  
Swiss mice. These  d a t a  a n d  resul t s  of e lec t ron  micro-  
scopy of t he  B-cells  p r eva l ence  of pale, con f luen t  fl-gra- 
nules,  lysosomal  de s t r uc t i on  of fl-granules, absence  of 
a u t o n o m o u s  ne rve  end ings  a n d  of signs i nd i ca t i ve  of 
insu l in  release a f t e r  s t imu la t i on )  sugges t  t h a t  even  nor-  
moglycemic  sp iny  mice m a y  suffer  f rom a n  i m p a i r m e n t  
of insu l in  release.  T he  possible  i m p o r t a n c e  of such  a 
defect ,  a n d  of t he  f ind ing  t h a t  sp iny  mice  syn thes ize  2 
s t r u c t u r a l l y  d i f fe ren t  insulins,  for t he  pa thogenes i s  of t he  
d i abe t i c  s y n d r o m e  occur r ing  in some sp iny  mice  is 
discussed.  

Supported in part by grants Nos. 4848.3 and 3.154.69 Fonds 
National Suisse de la Recherche Scientifique. 

R e g u l a t i o n  of P y r u v a t e  M e t a b o l i s m  
in Rat  Liver  M i t o c h o n d r i a  
J. w .  Stucki and P. Walter 
Medizinisch-Chemisches Institut der Universitdt, Bern 

I n  i n t a c t  r a t  l iver  m i t o c h o n d r i a  p y r u v a t e  m e t a b o l i s m  
yields ace ty l -CoA and  oxa lace ta t e .  On ly  t h e  l a t t e r  can  
serve as a s u b s t r a t e  for  gluconeogenesis .  T he  channe l l i ng  
oi p y r u v a t e  in to  one or t he  o t h e r  r eac t ion  is s ub j ec t  to  
m e t a b o l i c  control .  O c t o a n o a t e  a n d  aeyl -L-carni t ines  inhi -  
b i t  t h e  p y r u v a t e  o x i d a t i o n ;  oleoyl-L-carni t ine  be ing  t he  
m o s t  p o t e n t  i n h i b i t o r  t e s t ed  so far. T he  p y r u v a t e  car-  
b o x y l a t i o n  can  be  r egu la t ed  b y  t he  aden inenuc l eo t i de  
levels in  t he  ma t r ix .  A d d i t i o n  of an  A D P  g e n e r a t i n g  
s y s t e m  to  t he  m i t o c h o n d r i a l  i n c u b a t i o n s  e l eva ted  t h e  
m a t r i x  A D P  a n d  i n h i b i t e d  t h e  p y r u v a t e  ca rboxy la se  (PC) 
in th i s  c o m p a r t m e n t .  A d d i t i o n  of o c t a n o a t e  to  th i s  
s y s t e m  lowered t he  m a t r i x  A D P  and  re leased t h e  inh ib i -  
t i on  of PC. Olea te  also re leased th i s  i n h i b i t i o n  b u t  t h e  
resu l t s  i nd i ca t e  t h a t  t h e  2 f a t t y  acids ac t  in  a d i f fe ren t  

way.  B y  these  mechan i sms ,  f a t t y  acids d i rec t  p y r u v a t e  
t owards  ca rboxy la t i on .  Phys io log ica l  concen t r a t i ons  of 
A D P  a n d  dea te  were used in  the  i ncuba t i ons  and,  
therefore ,  t he  obse rved  effects  offer a n  e x p l a n a t i o n  for  t he  
s t i m u l a t i o n  of g luconeogenesis  b y  f a t t y  acids. 

T r a n s p o r t  de l 'ac ide  a - a m i n o i s o b u t y r i q u e  ( A I B )  
dans  la ce l lu le  ad ipeuse  i so l~e  de s o u r i s  
M, Touabi et B. Jeanrenaud 
Institut de Biovhimie clinique de l' Universitd, Gen~ve 

Une  t e c h n i q u e  p e r m e t t a n t  d ' e s t i m e r  s i m u l t a n 6 m e n t  la 
v i tesse  d ' e n t r 6 e  e t  la v i tesse  de sor t ie  de I ' A I B  a ~t6 raise 
au poin t .  Les r6su l t a t s  o b t e n u s  son t  les su ivan t s :  l ' en t r6e  
et  la sor t ie  d ' A I B  se fon t  t o u t e s  2 p r i n c i p a l e m e n t  v ia  u n  
processus  s a t u r a b l e  auque l  se su r a jou t e  u n  processus  de 
di f fus ion q u a n t i t a t i v e m e n t  b e a u c o u p  moins  i m p o r t a n t .  

L ' a b s e n c e  de po tass ium,  ou de sodium,  ou de ca lc ium + 
m a g n 6 s i u m  a p o u r  effet  de d i m i n u e r  l ' en t r6e  de I 'AIB,  la 
sor t ie  n ' 6 t a n t  pas  modifi6e.  La  d 6 t e r m i n a t i o n  des pa ra -  
mbt res  de v i tesse  a 6t6 fa i te  au  <~steady state~> en u t i l i s an t  
une  m 6 t h o d e  c in6t ique  d o n t  la pr6cision s 'es t  r6v616e 
sa t i s fa isante .  I1 a 6t6 a ins i  possible  de m o n t r e r  que l ' absence  
de po tass ium,  ou de sodium,  ou de ca lc ium + m a g n 6 s i u m  
d i m i n u a i t  la Vma x d ' en t r6e  ma i s  pas  le K m ni  la e o n s t a n t e  
de diffusion.  D ' a u t r e  pa r t ,  le c o n t e n u  en A T P  in t ra -  
cellulaire 6 ta i t  d iminu6  p a r  l ' absence  de sod ium ou de 
po tass ium,  6 r a n t  au  con t r a i r e  a u g m e n t ~  p a r  l ' absence  de 
ca lc ium et  de m a g n 6 s i u m  et, 5. u n  moindre  degr6, p a r  la 
pr6sence d ' o u a b a i n e .  La  s igni f ica t ion  de ces r6su l ta t s  sera  
discut6e.  

P a r t i c l e - B o u n d  A m i n o p e p t i d a s e  f r o m  P ig  
Kidney ,  a Zinc  M e t a l l o e n z y m e  
H. Wacker, P. Lehky and E, Stein 
Institut de Biochimie, Universitd de Gen~ve 

P a r t i c l e - b o u n d  a m i n o p e p t i d a s e  con ta ins  2 g r a m - a t o m s  
of f i rmly  b o u n d  Zn  per  mole  of e n z y m e  of molecula r  we igh t  
280,000. The  p r o t e i n  c o n t a i n s  a c a r b o h y d r a t e  m o e i t y  
a c c o u n t i n g  for a b o u t  20% of t he  molecule  and  cons i s t ing  
of g lueosamine ,  galactose,  mannose ,  fucose and  sialic acid. 
Dur ing  t he  course  of pur i f i ca t ion  t he  Zn c o n t e n t  increases  
while  t he  c o n c e n t r a t i o n  of all o the r  me ta l s  decreases.  
Me ta l - complex ing  agen ts  r eve r s ib ly  i nh ib i t  e n z y m a t i c  
ac t iv i ty .  E lec t rod ia lys i s  or  t r e a t m e n t  of the  e n z y m e  w i t h  
che la t ing  res ins  or  m e t a l - b i n d i n g  agen t s  resul t s  in a n  in- 
ac t ive  Zn-free apoenzyme .  The  me ta l -dep le t ed  e n z y m e  
can  be  ful ly r e a c t i v a t e d  b y  t he  add i t i on  of Zn. Cer ta in  
o the r  d i v a l e n t  m e t a l  ions  can  also r e a c t i v a t e  t he  apo-  
enzyme ;  t he  e x t e n t  of r e a c t i v a t i o n  var ies  as follows: 
Cu > Co > Zn > Ni. T h o u g h  t h e  e n z y m e  displays  more  
ac t i v i t y  w i t h  Cu or Co t h a n  w i t h  Zn, i t  seems to  b i n d  more  
f i rmly  t h e  l a t t e r  meta l .  Indeed ,  w h e n  Zn is used to  re- 
a c t i v a t e  t he  apoenzyme ,  a m o u n t s  as smal l  as 2 g ram-  
a t o m s  pe r  mole  can  res tore  full ac t iv i ty ,  

On the  Intrace l lu lar  Locat ion  of P y r u v a t e  
C a r b o x y l a s e  in Rat  L iver  
P. Walter and M. Anabitarte 
Medizinisch-chernisches Institut, Universitiit Bern 

P y r u v a t e  ca rboxy la se  (PC) ca ta lyzes  t he  f irst  s tep  of 
g luconeogenesis  f rom p y r u v a t e  to  glucose. The  work  of 
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P e t t e ' s  g roup  a n d  of o the r  a u t h o r s  has  s h o w n  t h a t  t he  PC 
is localized inside t he  mi tochondr i a .  However ,  t h e  resu l t s  
of Seube r t ' s  g roup  ind ica te  t h a t  also a cons iderab le  ex t r a -  
m i t o c h o n d r i a l  PC a c t i v i t y  exists.  The  obse rved  prefe ren-  
t ia l  e x t r a c t i o n  of PC as c o m p a r e d  to g l u t a m a t e  dehyd ro -  
genase  (GDH, a m i t o c h o n d r i a l  m a r k e r  enzyme)  w i t h  cer- 
t a i n  med ia  h a v e  lead to  th i s  conclusion.  Our  resu l t s  show 
t h a t  u n d e r  ce r t a in  cond i t ions  t he  G D H  is u n s t a b l e  and  
t h a t  the re fore  i t  is di f f icul t  to  conclude as to  w h a t  
e x t e n t  the  n l i t o c h o n d r i a  are  r u p t u r e d  b y  th i s  p rocedure .  
The  hypog lycemic  a g e n t  5 -me thoxy indo l -2 -ca rboxy l i c  
acid, which  inh ib i t s  m i t o c h o n d r i a l  PC b u t  no t  soluble  PC, 
i n h i b i t e d  gluconeogenesis  f rom p y r u v a t e  in t he  per fused  
l iver  comple te ly ,  i nd i ca t i ng  t h a t  t he re  is no e x t r a m i t o -  
chondr i a l  soluble  PC a c t i v i t y  in  t he  l iver  cell. These  resu l t s  
s u p p o r t  the  concep t  of a n  exclusive  m i t o c h o n d r i a l  
local iza t ion of PC. 

H i i m o g l o b i n -  O x y d a t i o n s i n t e r m e d i i i r e  ; 
Erk l i i rung  v o n  Kooperat iv i t i i t  u n d  Bohreffekt?  
If. H. Winterhalter, P. Tuchschmid, R. ~V. Briehl, 
Af. Brunori, G. Amiconi, E. Antonini und J. Wyman 
Laboratorium [i'tr Molekularbiologie, ETH,  Zi~rich 
Centro di Biolo~ia 3]olecolare del CNR, Roma 

Oxyda t ions in t e rmed i / i r e  v o m  Typ  ~h2+++flh2++ n n d  
eh2++ fib2+++ werden  d u r c h  Mischen  der  be iden  K e t t e n  inl  
jeweil igen O x y d a t i o n s z u s t a n d  s y n t h e t i s i e r t  und  gereill igt .  
Bei  p H  7 is t  die O2-AffinitRt der  be iden  Molektile viel  
h 6 h e r  s is  fiir H~mogk)b in .  n als W e r t  der  I ( o o p e r a t i v i t ~ t  
ist  1 ftir ~2 ++ f12 ~++ und  ca. 1,2 fiir e~+++ fie ++. Der  a lka-  
l ische B o h r e f f e k t  is t  gleich fiir beide  Molektile abe r  der  
saure  B o h r e f f e k t  fehl t  bei ~++  fl~+++. K o n f o r m a t i o n s -  
~inderungen der  zweiwer t igen K e t t e n  bei O x y g e n i e r u n g  

bez ie tmngsweise  Deoxygen ie rung ,  w u r d e n  m i t  ORD,  Dif- 
f e renzspek t roskop ie  u n d  Reakt iv i t~Ltsmessungen der  SH- 
G r u p p e n  in ft,3 nachgewiesen .  

Das  induced  f i t  Modell  von  K o s h l a n d  et al. b e s c h r e i b t  
also die a l los te r i schen  P h g n o m e n e  be im H ~ m o g l o b i n  bes- 
ser als das  klass ische yon  Monod  e t  al. Die A n d e r u n g  der  
Quar t~ t r s t ruk tu r  wird  d u t c h  die O x y g e n a t i o n  der  fi- 
K e t t e n  herbe igef i ihr t .  

R N A  S y n t h e s i s  in  the  Mi to t i c  Cycle  of  P h y s a r u m  
A. Zellweger and R. Braun 
Swiss Institute/or Experimental Cancer Research, 
Lausanne 

The  r a t e  of R N A  synthes is ,  m e a s u r e d  b y  U r - H  a incor-  
pora t ion ,  shows a b iphas ic  p a t t e r n  in t h e  s y n c h r o n o u s  
mi to t i c  cycle of Physarum polycephalum. I n  mi tos is  itself, 
a n d  also 4~/2 h a f t e r  mitosis ,  t he  r a t e  of U r - H  a incorpora -  
t ion  is low. Since s l igh t  dif ferences  were de t ec t ed  in 
sucrose g r ad i en t  p a t t e r n s  of R N A  label led  a t  d i f fe ren t  
t imes  of the  mi to t i c  cycle, t he  ques t ion  was asked  w h e t h e r  
d i f fe rent  popu la t ions  of R N A  were syn thes ized  a t  dif- 
f e ren t  t imes  of t he  mi to t i c  cycle. These  1RNAs were com- 
pa red  by  c o m p e t i t i o n - h y b r i d i z a t i o n  exper imen t s .  W e  did  
no t  f ind any  dif ference a m o n g  t he  R N A  popu la t i ons  com- 
pared,  and  we conc lude  t h a t  the re  is no  swi tch  f rom 
' ea r ly '  to  ' l a te '  R N A  in the  mi to t i c  cycle. Thus  p ro t e in  
syn thes i s  m u s t  be  con t ro l led  a t  t he  t r a n s l a t i o n a l  level, a t  
leas t  for the  m o s t  a b u n d a n t  genes, t he  p r o d u c t s  of wh ich  
are t he  on ly  R N A  species d e t e c t a b l e  b y  h y b r i d i z a t i o n  ex- 
p e r i m e n t s  in a n  eukaryo t i c  cell. Th i s  does no t  exclude a 
t r a n s c r i p t i o n a l  con t ro l  for R N A  molecules  which  are 
p r e sen t  a t  low c o n c e n t r a t i o n  and  t h u s  no t  de t ec t ab l e  b y  
the  ava i l ab le  me thods .  

P H A R M A K O L O G I E  �9 P H A R M A C O L O G I E  �9 P H A R M A C O L O G Y  

Effects  of S a l i c y l i c  and A c e t y l s a l i c y l i c  Ac id  
on N e r v o u s  G o n d u c t i o n  
Bdatrice Anner, J. Ferrero and M. Schorderet 
Institut de Pharmacologie, Eeole de Mddecine, Genkve 

E x p e r i m e n t s  in  d e s h e a t h e d  r a b b i t  cervical  vagus  ne rve  
showed,  d u r i n g  i n c u b a t i o n  in salicylic acid in concen t r a -  
t ions  above  2 m M ,  a progress ive  loss of exc i tab i l i ty ,  a con-  
c o m i t a n t  increase  in t he  c o n t e n t  of inorgan ic  P a n d  a 
decrease  in in t r ace l lu l a r  K;  acetylsa l icyl ic  acid was in- 
effect ive  in c o n c e n t r a t i o n s  up  to 5 m2~[ and  b locked  
ne rvous  c o n d u c t i o n  a t  10 m M .  The  loss of exc i t ab i l i t y  
d u r i n g  i n c u b a t i o n  in acetylsal icyl ic  acid was no t  en t i r e ly  
due  to the  salicylic acid fo rmed  b y  hydrolys is ,  wh ich  
a m o u n t e d ,  a f t e r  90 min  incuba t ion ,  to  a t  mos t  0.6 m M .  
In  th i s  p r e p a r a t i o n  acetylsal icyl ic  acid t h u s  a p p e a r s  to  be  
a b o u t  10 t imes  less effect ive t h a n  salicvlic acid. 

Supported by FNRS grant No. 4540. 

T i s s u e  Level  of  Cyc l ic  A M P  in Rats  T r e a t e d  
w i t h  f l - P y r i d y l c a r b i n o l  or  N i c o t i n i c  A c i d  
W. P. Burkard, H. Lengs/eld and K. F. Gey 
Department o/ Experimental Medicine, 
F. Ho//mann-La Roche and Co. Ltd., Basel 

I n  t issues of s t a rved  r a t s  cyclic adenos ine  3', 5 ' -mono-  
p h o s p h a t e  (cyclic AMP) was d e t e r m i n e d  b y  the  modif ied  
e n z y m a t i c  i so tope  d i lu t ion  m e t h o d  of G. Brooke r  et  al. 
(B iochemis t ry  7, 4177, 1968). A single p.o. app l i ca t ion  of 
1 m m o l / k g  f l -pyr idy lcarb ino l  (or n ico t in ic  acid) caused a 
b i -phas ic  change  of cyclic A M P  in e p i d i d y m a l  fat ,  l iver  
and  b r a i n :  in i t i a l ly  a t r a n s i e n t  decrease  of a b o u t  30% 
occur red  for 30 ra in  fol lowed b y  an  increase  of up  to 150% 
of cont ro l s  a f t e r  1 h. The  levels  r e t u r n e d  to n o r m a l  a f t e r  
3-5 h. The  increase  of cyclic A M P  was on ly  pa r t i a l ly  re- 
l a t ed  to an  increased  a c t i v i t y  of adeny lcyc lase  in l iver  
homogena te .  Cyclic A M P  decreased  s imu l t aneous ly  wi th  
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the  free f a t t y  acids (FFA) in p lasma,  b u t  the  s u b s e q u e n t  
increase  of cyclic A M P  did  no t  para l le l  a n y  f u r t h e r  
change  in b lood  p lasma ,  i.e. increase  of F F A  ( rebound)  
a n d  of u rea  or decrease  of choles terol  a n d  t r iglycer ides .  I n  
conclusion,  i t  is un l ike ly  t h a t  the  k n o w n  changes  of 
p l a s m a  me tabo l i t e s  due  to f i -pyr idylcarb inol  or n ico t in ic  
acid are in  genera l  m e d i a t e d  b y  va r i a t i ons  of t o t a l  cyclic 
A M P  in t he  t i ssues  s tudied .  

P r e m i e r e s  donn~es  sur  le m ~ t a b o l i s m e  
de la v i t a m i n e  K 1 tr i t i~e  c h e z  le rat  
J. Corthay, A. Benakis et B. Glasson 
Laboratoire du Mdtabolisme des Mddicaments, 
~cole de Mddecine, Universitd de Gen~ve 

Nous  avons  util is6 pour  ce t t e  6 tude  une  v i t a m i n e  K 1 
t r i t i6e  avec  une  ac t iv i t6  sp6cifique de 8 ~Ci/mg. Nous  
l ' a v o n s  admin i s t r6e  chez lo r a t  male  p a r  vole  in t r a -  
p6r i ton6ale  et  orale  5  ̀ ra i son  de 20 mg/kg .  Le t a u x  
sangu in  est  m a x i m a l  5  ̀la 3 e heure  apr~s a d m i n i s t r a t i o n ;  
il est  de 1,4~o apr~s in j ec t ion  i.p. 

Le t a u x  de l ia isons  p ro t6 in iques  var ie  selon le m o d e  
d ' a d m i n i s t r a t i o n :  il est  de 90% apr~s in jec t ion  i.p. e t  de 
50% apr6s a d m i n i s t r a t i o n  orale. P a r  vole ur inai re ,  
l '61iminat ion est  de 5% en 3 jours,  p a r  vole f6cale elle es t  
de 75 k 80~o en 2 jour s ;  au n iveau  bi l ia ire  elle est  t r~s 
faible. Nous  r e t r o u v o n s  le 60 5. 70}~ de la r ad ioac t iv i t6  
inject6e.  A la 3 e heure ,  la r 6 t en t i on  corporel le  est  de 10~o, 
la s u b s t a n c e  r ad ioac t i ve  se localise dans  le foie et  l 'es-  
tomac .  

L ' a u t o r a d i o g r a p h i e  chez la souris m o n t r e  une  localisa- 
t ion  de la r ad ioac t iv i t6  au n iveau  du  foie, du  sys tSme 
digestif,  e t  de la vessie, parfois  fa ible  au  n i v e a u  du  
p o u m o n  et  du  tes t icule .  Nous  obse rvons  donc  une  r6 ten-  
t ion  corporel le  rgdu i te  et  une  61iminat ion rapide.  E n  outre ,  
nous  d6 tec tons  la f o r m a t i o n  d ' eau  t r i t i6e  61imin6e p a r  
vole ur inai re .  

Cet te  6 tude  pr61iminaire  a pou r  b u t  de d 6 t e r m i n e r  la 
dose de r ad ioac t iv i t6  5  ̀in jec te r  chez l ' homme .  

S l o w  S y n a p t i c  P o t e n t i a l s  in  the  Cat 
S u p .  Cerv ica l  G a n g l i o n  ( S C G )  in  s i tu  
W. Hae/ely 
Department o/ Experimental Medicine, 
F. Ho//mann-La Roche and Co. Ltd., Basel 

Slow synap t i c  p o t e n t i a l s  evoked  b y  t he  ac t ion  of pre-  
synap t i ca l l y  tel.eased ACh on p o s t s y n a p t i c  si tes r e s i s t a n t  
to  h e x a m e t h o n i u m  (C 6) a n d  d - t u b o c u r a r i n e  (d-TC) are re- 
corded  ex t ra -  a n d  in t r ace l lu l a r ly  f rom var ious  sym-  
p a t h e t i c  gangl ia  in v i t ro  (Eccles and  L ibe t  1961; D u n a n t  
a n d  Dol ivo 1967; K oke t s u  1969). 

I n  t he  ca t  SCG in situ,  P-  and  LN-waves  (posi t ive a n d  
la te  nega t ive)  can  be  recorded  f rom the  gangl ion  surface  
in response  to o r t h o d r o m i c  s t i m u l a t i o n  a f te r  b lockade  of 
n ico t in ic  recep tors  w i t h  C 6, d-TC, TEA,  and  nicot ine .  I n  
mos t  p repa ra t ions ,  P-  a n d  LN-waves  are too  smal l  to  be  
de t ec t ed  in response  to  a single vol ley b u t  t h e y  a p p e a r  
regu la r ly  a f te r  t r a i n s  of r epe t i t i ve  s t imul i  ( summat ion ) .  
D u r i n g  t he  LN-wave ,  low a m p l i t u d e  a s y n c h r o n o u s  dis- 
charges  are c o n d u c t e d  in t he  pos tgangl ion ic  ne rve  a n d  re- 
p r e sen t  impulses  t r a n s m i t t e d  t h r o u g h  t he  'musca r in i c '  
p a t h w a y .  D u r i n g  t h e  P-wave ,  d ischarges  el ici ted for  

examp le  b y  KC1 a n d  p i locarp ine  are  depressed.  Slow 
waves  and  l a t e  d ischarges  are a l t e red  b y  var ious  sub-  
s tances .  The  musca r in i c  p a t h w a y  is r e la t ive ly  u n i m p o r -  
t a n t  in t he  ca t  SCG as c o m p a r e d  w i t h  o the r  s y m p a t h e t i c  
ganglia.  

Effect  of  I s o p r o t e r e n o l  ( IS )  on the  M e m b r a n e  
P o t e n t i a l  ( M P )  of V a s c u l a r  S m o o t h  M u s c l e  ( V S M )  
G. Haeusler, A. V. Somlyo and A. P. Somlyo 
F. Ho//mann-La Roche and Co. Ltd., Basel, and 
Pres.-Univ. o[ Med. Ctr., Philadelphia (Pa.) 

Tile d i rec t ion  of M P  changes  p roduced  b y  IS  in a v i a n  
slow muscle  var ies  w i t h  e x t e r n a l  p o t a s s i u m  (Ko) and  
h y p e r p o l a r i z a t i o n  is b locked  b y  o u a b a i n  (Somlyo a n d  
Somlyo,  Fed.  Proc. 28, 1634, 1969). Measur ing  M P  w i t h  
in t r ace l lu la r  microe lec t rodes  in  a m a m m a l i a n  V S M  
( rabb i t  m a i n  p u l m o n a r y  a r te ry)  a s imi lar  effect of I S  was 
found.  IS  (0.2 tzg/ml) hype rpo l a r i zed  t h i s  VSM in 1.0 m M  
K o (59.1-67.0 mY, p < 0.01, n = 10) a n d  depolar ized i t  in  
10.0 m M  K o (50.5-44.8 mV, p < 0.01, n = 7). IS  caused  
no  change  w h e n  K o was 5.9 m M .  P r o n e t h a l o l  (10 ~xg/ml) 
and  o l igomycin  (5 a n d  10 txg/ml) b locked  t he  h y p e r -  
polar iz ing  effect  of IS. A lower c o n c e n t r a t i o n  of I S  
(0.12 ~xg/ml), wh ich  b y  i tself  d id  n o t  p roduce  hype r -  
po la r i za t ion  increased  t h e  M P  (59.6-67.6 mV, p < 0.001, 
n -  8) w h e n  t h e  a r te r ia l  s t r ips  h a d  p rev ious ly  been  ex- 
posed to  t heophy l l i ne  (4.0 m M )  for 30 rain.  Theophy l l i ne  
a lone did  no t  change  t he  MP.  

The  f i -adrenergic effect  of I S  on  t he  M P  of vascu la r  
s m o o t h  muscle  ceils of t he  r a b b i t  m a i n  p u l m o n a r y  a r t e r y  
depends  on  Ko; IS - induced  h y p e r p o l a r i z a t i o n  is po ten-  
t i a t e d  b y  t he  phosphod ie s t e r a se  i n h i b i t o r  t heophy l l ine  and  
b locked  b y  t he  N a + K - A T P a s e  i n h i b i t o r  ol igomycin.  

Supported by NIH K3-17, 833, HE08226, NSF GB7188 and the 
Harrison Fund for Gynecological Research. 

M o r p h i n e - I n d u c e d  C h a n g e s  in  C a t e c h o l a m i n e  
Content  of  N e r v e  Cel l s  in  M o u s e  B r a i n  
U. Heinrich, H. Langemann and W. Lichtensteiger 
Pharmakologisches Institut der Universitdt Zi~rich, 
Z~rich 

I n  mouse  b r a i n  p r epa red  accord ing  to  t he  h i s tochemica l  
f luorescence m e t h o d  of F a l c k  a n d  Hi l larp ,  t he  i n t ens i t y  of 
the  c a t e c h o l a m i n e  f luorescence was m e a s u r e d  in ne rve  cell 
bodies  of s u b s t a n t i a  nigra,  v e n t r o m e d i a l  t e g m e n t a l  a rea  
and  re t i cu la r  f o r m a t i o n  of t he  midb ra in .  Groups  of 5 male  
mice were g iven  40 m g / k g  of m o r p h i n e  s.c. and  sacrif iced 
20 or 60 rain  later .  As c o m p a r e d  to controls ,  which  h a d  
received t he  same  vo lume  of saline, m o r p h i n e - t r e a t e d  
an ima l s  showed an  increase  in t he  m e a n  i n t ens i t y  of t he  
c a t e c h o l a m i n e  f luorescence in t he  ne rve  cell bodies,  wh ich  
was  s ign i f ican t  in  t he  s u b s t a n t i a  n igra  and  the  ven t ro -  
med ia l  t e g m e n t a l  a rea  a f t e r  20 ra in  a n d  in t he  re t i cu la r  
f o r m a t i o n  a f t e r  60 ra in  (p < 0.01). Thus ,  changes  in a m i n e  
c o n c e n t r a t i o n  are found  b o t h  in d o p a m i n e  con ta in ing  cell 
g roups  and  in p r o b a b l y  m a i n l y  n o r a d r e n a l i n e  c o n t a i n i n g  
ones ( m i d b r a i n  re t icu la r  fo rmat ion)  a t  a c o m p a r a t i v e l y  
ear ly  t i m e  a f t e r  m o r p h i n e  a d m i n i s t r a t i o n .  They  m a y  indi-  
ca te  changes  in the  ac t i v i t y  of t h e  respec t ive  neurons .  

Supported by grant No. 4563, Swiss National Foundation for 
Scientific Research. 
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Effects of N e p h r e c t o m y  and Uretera l  L igat ion  
on D e v e l o p m e n t  of M e t h y l a c e t a m i d e  Diabetes  
P. B. [ynedfian and G. Peters 
Institut de Pharmacologie de l'Universitd de Lausanne, 
Lausanne 

Single l e tha l  doses of N - m o n o m e t h y l a c e t a m i d e  
(NMMAA) induce  severe  d iabe tes  in n o r m a l  r a t s :  t he  
b lood-sugar  level increases  s tead i ly  un t i l  d e a t h  ~. 

I n  an ima l s  neph r ec t om i zed  before  drug  adm i n i s t r a t i on ,  
an  in i t ia l  m o d e r a t e  rise in blood sugar  was  followed b y  a 
fall t o w a r d  n o r m a l  values.  However ,  t he  glucose to le rance  
of tile an ima l s  r e m a i n e d  poor.  

W h e n  n e p h r e c t o m y  was pe r fo rmed  2 h a f t e r  NMMAA 
admin i s t r a t i on ,  t he  same  decrease  in blood-glucose level 
a f te r  a t r a n s i e n t  rise was observed .  On t h e  o the r  hand ,  
l iga t ion  of b o t h  u re te r s  2 h a f te r  N M M A A  did  no t  p r e v e n t  
a h igh  d rug - induced  hyperg lycemia .  

These  f ind ings  suggest  a role of the  k idney,  i n d e p e n d e n t  
of i ts  exc re to ry  funct ions ,  in the  d e v e l o p m e n t  of N M M A A  
diabetes .  

1 R. Guidoux, Diabetologia 5, 11-21 (1969). 
Supported by Fends National Suisse de la Recherche Scientifique, 

grant No. 5316. 

P h a r m a c o l o g i c a l  Modi f i ca t ions  of 
B e n z o q u i n o l i z i n e - I n d u c e d  Genicu la te  S p i k e s  
~[. Jal/re, #I. A. fifonachon and W. Hae/ely 
Department o/ Experimental 3ledicine, 
F. Ho//mann-La Roche and Co. Ltd., Basel 

Monophas ic  spikes h a v e  been  obse rved  in the  la te ra l  
genicula te  nucleus  a f te r  reserp ine  re jec t ion  in the  ca t :  
t hey  are suppressed  by  5 - h y d r o x y t r y p t o p h a n  (5-HTP)  and  
s l ight ly  increased by  3, 4 - d i h y d r o x y p h e n y l a l a n i n e  (1)OPA) 
(Delorme, J e a n n e r o d  and  Jouve t ,  1965). W e  h a v e  s tud ied  
the  effect  of i.v. c u n m l a t i v e  doses (mg/kg) of precursors  of 
biogenic m o n o a m i n e s  and  of some psycho t rop ic  drugs  on 
the  gen icu la te  spikes (GS) induced  by  the  reserpine- l ike  
c o m p o u n d  R e  4-1284 (20 mg /kg  i.p.). 

L - T r y p t o p h a n  (1-100), DL-5-HTP ((I.1 ll)), L SD  (0.01 
0.3), i m i p r a m i n e  HC1 (0.1-3), a m i t r i p t y l i n e  HCI (0.1-3), 
cocaine HC1 (0.1-3) and  ( + - - )  a m p h e t a m i n e  su lpha te  
(0.1-10) decrease  the  f r equency  of GS. L-DOPA (0.1-10) 
and  ch lo rd iazepox ide  HC1 (0.1 10) increase t he  f r equency  
of GS. 

The  effects  of all t he  c o m p o u n d s  increase  w i th  increas-  
ing doses. The  f r equency  of G S is no t  af fected s igni f icant ly  
b y  a t rop ine  su lpha te  (0.01-0.3), ch lo rp romaz ine  HCI (0.1- 
10), h e x o b a r b i t a l  N a  (0.1-10), phen i p r az i ne  (0.1-10). 

1 F. Delorme, M. Jeannerod and M. Jouvet, C. r. Soc. Biol. 159, 
900-903 (1965). 

Oval i c in  and Other  D r u g s  in 
E x p e r i m e n t a l  A l l erg i c  E n c e p h a l o m y e l i t i s  (EAE)  
S. Lazdrv and H. Stiihelin 
Biological and 3,Iedical Research Division, 
Sandoz Ltd., Basel 

Rats ,  r a b b i t s  and  dogs received b o v i n e  spinal  cord 
emuls i f ied in comple te  F r e u n d ' s  a d j u v a n t ,  i.c. Dai ly  oral  
t r e a t m e n t  was s t a r t ed  on the  day  of i m m u n i z a t i o n :  in 
r a t s  5 days  a week for 2 weeks and  3 days  in t he  3rd week, 
in r a b b i t s  5 days  a week for 4 weeks, in dogs 6 days  a week 
for 5 weeks. Para lys i s  was seen in 65-100~ of the  con- 

trols.  DE-50-dose  p r e v e n t i n g  p e r m a n e n t l y  signs of E A E  in 
50% of t e s t  an ima l s  c o m p a r e d  to controls .  D L - 5 0 / D E - 5 0  
( t he rapeu t i c  index)  in  r a t s  t r e a t e d  p.o. were as follows: 
ova l ic in  120/6.0 (20), c y c l o p h o s p h a m i d e  11/1.2 (9.2), 
a z a t h i o p r i n e  30/3.0 (10), 6 - m e r c a p t o p u r i n e  28/20 (1.4), 
p r o c a r b a z i n e  > 30/30 (DL-50 d e t e r m i n e d  w i t h  t r e a t m e n t  
schedule  i nd i ca t ed  above) .  30-100 m g / k g  oval ic in  inhi-  
b i t ed  comple t e ly  t he  m a n i f e s t a t i o n  of E A E .  In  r abb i t s ,  
doses of 1-5 m g / k g  h a d  on ly  a t e m p o r a r y  effect, an ima l s  
b e c a m e  pa ra lyzed  a f t e r  s topp ing  t r e a t m e n t .  In  dogs a 
dose of 2 m g / k g  p roduced  a s t rong  de lay  in t h e  man i f e s t a -  
t i on  of t h e  E A E ,  a n d  no an ima l s  b e c a m e  p a r a l y t i c  a f te r  
s t opp ing  t r e a t m e n t .  

Concentrat ive  Trans fer  into  Bi le  of a L ipophi l i c  
D r u g  and i ts  Uptake  into  Bi le  Mice l l e s  
R. 3finder and 2kI. H. Bickel 
3[edizinisch-chemisches Institut, Universitiit Bern 

R a t s  were g iven  i n t r a p e r i t o n e a l  in jec t ions  of imi-  
p r a m i n e .  Dur ing  t he  fol lowing hours  a large po r t i on  of 
imip ramine - l ike  m a t e r i a l  can  be de tec ted  in the  smal l  
i n t e s t i na l  c o n t e n t s  of i n t a c t  or s h a m - o p e r a t e d  an ima l s  or 
in the  bi le  of f i s tu la  rats .  C o m p a r a b l e  a m o u n t s  are ob- 
t a i n e d  in  t he  bi le  of isoIated per fused  r a t  l ivers. Besides  
large a n m u n t s  of g lucuronides  the  bile also con ta ins  un-  
changed  imip ramine .  I t s  b i l e /p l a sma  c o n c e n t r a t i o n  ra t io  
is in the  order  of m a g n i t u d e  of 50. I n  a n  a t t e m p t  to  
e luc ida te  th i s  c o n c e n t r a t i v e  t r ans f e r  b o t h  bile f rom 
i m i p r a m i n e - t r e a t e d  an ima l s  and  micel lar  model  sy s t ems  
c o n t a i n i n g  bile salts,  phospho l ip id  and  t he  d rug  were sub-  
jec ted  to equ i l ib r ium dialysis  and  to u l t r acen t r i fuge  
s ed imen ta t i on .  B o t h  t echn iques  revea led  t h a t  the  lipo- 
phil ic molecules,  i m i p r a m i n e  and  d e s m e t h y l i m i p r a m i n c ,  
bu t  no t  the  c o n j u g a t e d  and  o the r  po la r  me t abo l i t e s  are 
i nco rpo ra t ed  in to  the  bi le  micelles. A possible  pa r t i c ipa -  
t ion  of b i l i a ry  p ro te ins  or non-mice l l e - fo rming  smal l  
molecules  could be exc luded  by  e x p e r i m e n t s  w i t h  pre-  
d ia lyzed  bile and  b y  i ts  d i lu t ion  b e y o n d  the  cr i t ical  
micel lar  concen t r a t i on .  

U n t e r s c h i e d e  in der Reakt ion  von  
W i d e r s t a n d s -  u n d  Kapaz i t i i t sgef i i s sen  
A. H. 3/I~ller und H. Brunner 
,4us den Biologischen Laboratorien der C I B A  
Aktien~esellscha/t, B a s e l -  Pharmazeutische Abteih.tng 

An K a t z e n  m i t  o f fenem T h o r a x  wurde  aus  dem li. Vor-  
h o f d e r  ven6se  Ri ickf luss  in ein Rese rvo i r  (R) abge le i t e t  
und  d a r a u s  ein k o n s t a n t e s  V o l u m e n  in die A o r t a  desc. 
gepumpt .  Der  D r u c k  in der  B a u c h a o r t a  u n d  das  B lu t -  
v o l u m e n  im R w u r d e n  fo r t l au fend  regis t r ier t .  U n t e r  diesen 
B e d i n g u n g e n  e n t s p r e c h e n  Ver / inde rungen  des a r te r ie l len  
B l u t d r u c k s  (BD) d i r e k t  Ver /~nderungen des p e r i p h e r e n  
G e s a m t w i d e r s t a n d s ;  N n d e r u n g e n  des V o l u m e n s  (V) im 
R b e r u h e n  auf  B l u t v e r s c h i e b u n g e n  aus  d e m  Nieder-  
d r u c k s y s t e m  in das  R oder  aus  d e m  R in das  Tier.  Die 
W i r k u n g e n  von  Aee ty lcho l in  (Ach, 0,1-1,5 7/Tier) ,  Iso- 
p r ena l i n  (Iso, 0,5-5,0 7), A d r e n a l i n  (Adr, 1-12 7) u n d  
N o r a d r e n a l i n  (Nor, 1-9  7) i.v. auf  B D  u n d  V w u r d e n  
u n t e r s u c h t .  0,8 7 Ach  s e n k t e n  B D  u m  34 m m  Hg u n d  ver-  
~inderten V n i ch t  (n 8). 3 7 Iso s e n k t e n  B D  gleich s ta rk ,  
s t e ige r t en  j edoch  V u m  7,8 ~ 0,7 ml  (n 7). Auf B D  
aequie f fek t ive  Dosen  (+  40 m m  Hg) yon  Adr  und  Nor  (12 
bzw. 3 7) s t e ige r t en  V u m  13,4 ~_ 1,1 bzw. n u r  u m  4,6 _L 
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0,5 ml  (n je 4). Diese Differenzen werden durch eine u n t e r -  
schiedliche Beeinflussung yon Widerstandsgef~tssen und 
Niederdrucksys tem erkls 

Subce l lu lar  S torage  of N u c l e o t i d e s  
A .  Pletscher, M .  Da Prada  and I42. H.  Berneis  
Forschungsabtei lung der F.  H o / [ m a n n - L a  Roche 60 Co. AG, 
Basel  

Subcel lular  organelles s toring biogenic monoamines ,  
e.g. 5 -hydroxy t ryp tamine  in blood platelets  and catechol-  
amines in adrenal  medul la  show considerable concentra-  
t ions of adenosine- and guanosine-5 ' - t r iphosphate  (ATP, 
GTP).  On incubat ion of isolated blood platelets  of rabbi ts  
wi th  14C-adenine or 14C-adenosine, bu t  not  wi th  14C-ATP, 
a marked  accumula t ion  of ~ C - A T P  occurs in the  5- 
h y d r o x y t r y p t a m i n e  s torage organelles. Similarly,  plate-  
lets incubated  wi th  ~*C-guanosine or ~4C-guanine accumu- 
late  14C-GTP in the organelles. 

Analy t ica l  u l t racent r i fugat ion  of aqueous  solutions of 
A T P  or G T P  shows t h a t  b iva len t  bu t  not  monova len t  
cations induce a marked  t empera tu re  and concent ra t ion  
dependen t  increase of the  apparen t  molecular  weights  (up 
to several  hundred  thousands) .  F r o m  homogeneous  
aqueous  solutions of A T P  or G T P  plus b iva lent  cations, a 
second, highly viscous and t ransparen t  phase m a y  spon- 
taneously  separate,  in which A T P  and G T P  respect ively  
are accumulated .  

I t  is concluded tha t  in blood platelets  A T P  and G T P  
are  synthesized outside, b u t  s tored wi th in  the  organelles, 
where, due to the  presence of b iva len t  cations, the  
nucleot ides form aggregates  of high molecular  weight.  

Dis t r ib u t ion ,  ~ l i m i n a t i o n  et m 6 t a b o l i s m e  
du ch lorhydrate  de Clobenzorex-7-14C 
M .  Thomasset,  A .  Benak is  et B.  Glasson 
Laboratoire du  Mdtabolisme des Mddicaments ,  
Ecole de Mddecine, Universitd de Gen}ve 

Le chlorhydra te  de (+)-N-(o-chlorobenzyl)a-m6thyl-  
ph6n6thylamine  (chlorhydrate  de Clobenzorex) est un 
nouvel  anorexig~ne de synthgse. Les exp6riences sont 
fai tes chez le ra t  5  ̀ l ' a ide  du p rodu i t  marqu6 au 14C 
(17,2 mCi /mM).  Distr ibut ion au n iveau des organes: La 
radioact iv i t6  re t rouv6e dans le cceur, la rate, les poumons,  
le cerveau,  les reins, est toujours  tr6s faible. Par  contre, 
elle est impor t an te  au n iveau des intest ins  apr~s adminis-  
t ra t ion  p.os ou i.p. La  radioact iv i t6  au n iveau du foie 
reste constante  et 6gale 5  ̀4%. Trois heures apr&s adminis-  
t ra t ion  orale, 12~ de la dose inject6e sont  pr6sents dans 
l 'es tomac,  et  seulement  0,8% apr~s inject ion i.p. El imina-  
t ion: 70~ de la radi0act ivi t6  adminis t r6e est 61imin6e en 
24 h:  6/7 dans les urines et 1/7 dans les selles. 0,03% est 
expir6e pendan t  8 h sous forme de ~4CO~. Mdtabolisme : Le 
t a u x  sanguin du m6dicament  est m a x i m u m  5 mn  apr~s 
l ' in jec t ion  et d6croit rapidement .  Les pr inc ipaux m6ta- 
bolites des urines de 24 h correspondent  aux conjugu6s de 
d~riv~s du Clobenzorex et  de la p -hydroxyamph6tamine ,  
5̀  l ' amph6tamine ,  5. la p -hydroxyamph6tamine ,  5̀  l 'acide 
hippurique.  Le m6dicament  excr6t6 par  la bile, sous forme 
de produi ts  conjugu6s, subit  un cycle ent6roh6pat ique au 
moins partiel .  La  radioact ivi t6  des selles se r6par t i t  en 
p rodui t  inchang6 et d6riv~s conjugu6s. 
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S t u d i e s  of T4D Pha g e  In terna l  Pro te ins  
L. W.  Black and C. Ahmad-Zadeh  
Laboratoire de Biophys ique  et Ins t i tu t  d'Hygi~ne, 
Universitd de Gen~ve 

Three  basic s t ruc tura l ly  unre la ted  internal  proteins of 
re la t ive ly  low molecular  weight  have  been isolated from 
the  T4D phage particle.  Many  molecules of each prote in  
are located within  the  phage head, p robably  in association 
wi th  t i le DNA, and toge ther  wi th  three proteins which 
form the  capsid shell, comprise most  of the  head struc- 
tura l  proteins.  The purified proteins were character ized 
by  physicochemical  and immunologica l  techniques ;  a 
radio i m m u n o  assay al lowed measuremen t  of their  syn- 
thesis in phage infected bacteria.  Each  appears  to be 
synthesized at  bo th  early and late t imes  after  infection. 
Thei r  s t ruc tura l  genes, shown to be present  in the  phage 
~enome, are not  among  the  known amber  mu tan t -  
oontainJng genes of T4D, bu t  thei r  genetic origins are 
vpparen t ly  unrela ted to those  of the  in ternal  peptides.  
Puls-chase exper iments  wi th  two of these proteins show 
tha t  theT~ are incorpora ted  into cer ta in  defect ive T4D 
heads.  Whe the r  or not  t h e y  are incorpora ted  appears  to 
depend on the  degree of complet ion  of these heads, per- 
haps wi th  respect  to D N A  packaging.  

S p e c i m e n  Preparat ion  Method  for D a r k - F i e l d  
E lec tron  M i c r o s c o p y  of B i o m a c r o m o l e c u l e s  
J.  Dubochet, M .  D u c o m m ~ n  and E.  Kellenberger 
Laboratoire de Biophysique,  Universitd de G e ~ v e  

High resolut ion and excellent  cont ras t  are obtained 
wi th  dark-field electron microscopy provided  ve ry  clean 
and thin  ( <  200/~) specimen are used. We  have  rendered 
carbonfi lms posi t ively  charged by  submi t t ing  it  to a glow 
discharge in amylamine .  Nucleic acids and acid proteins 
are select ively adsorbed. They  are r andomly  disposed and 
escape flow ar tefacts  current ly  observed on normal  films. 
On sl ightly u rany lace ta te  stained DNA,  we have  made  
length  measurements  and found the  s tandard  error to be 
about  half  t h a t  obta ined wi th  Kle inschmid t ' s  method.  
D N A  appears  in its real width.  Therefore,  the  me thod  is 
par t icular ly  adapted  to s tudy  protein-nucleic  acid inter- 
actions as exemplif ied o n  the  D N A  dependan t  RNA-  
polymerase.  Contras t  as l imit ing fac tor  is replaced by 
beam-des t ruc t ion  and fine s t ruc ture  of the support ing 
carbonfi lm. 
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A u t o r a d i o ~ , r a p h i e  d e r  e n t e r o c h r o m a f f i n e n  Z e l l e n  
der  R a t t e  
W. G. Forssmann, Ph. Wacker D. Tesi und J. Daldrup 
Histologisches Institut der Universitdt Gen/ (Schweiz) und 
Anatomisches Institut der Universitdt Heidelberg 
(Deutschland) 

Die h/iufigste u n t e r  den  e n d o k r i n e n  Zellen des Magen-  
d a r m t r a k t e s  is t  die en t e roch romaf f ine  Zelle (EC-Zelle). 
I h r e  F u n k t i o n  sol1 die 13ildung von  Se ro ton in  sein. W i r  
v e r s u c h t e n  mi t t e l s  u l t r a s t r u k t u r e l l e r  H i s t o a u t o r a d i o g r a -  
phie  die Frage  zu kl~tren, ob die EC-Zelle zur  Sero ton in-  
syn these  spezial is ier t  ist. 15 M i n u t e n  bis 27 S t u n d e n  n a c h  
I n j e k t i o n  von  t r i t i u m m a r k i e r t e m  T r y p t o p h a n  (Try), 
5 - H y d r o x y t r y p t o p h a n  (5-HTP)  oder  Se ro ton in  (5-HT) 
w u r d e n  die R a t t e n  per fus ionsf ix ie r t  u n d  fiir die u l t r a -  
s t ruk tu re t l e  H i s t o a u t o r a d i o g r a p h i e  aufbere i t e t .  Die rad io-  
ak t ive  S u b s t a n z  is t  n a c h  I n j e k t i o n  von  T r y  und  5 - H T P  
e ingebau t ,  wXhrend 5 -HT n i ch t  in die EC-Zel len  auf-  
g e n o m m e n  wird. D u r c h  T r y  s ind andere  Zellen s chwach  
mark ie r t ,  was auf  e inen  E i n b a u  in P ro te ine  bezogen  wird. 
I n  den  EC-Zel len di i r f te  ein E i n g a n g  des T r y  in die 
S e r o t o n i n s y n t h e s e  erfolgen. D u r c h  5 - H T P  werden  n e b e n  
den  EC-Zel len die p o l y p e p t i d h o r m o n - b i l d e n d e n  Zellen 
mark ie r t ,  die an sche i nend  zur  D eca r boxy l i e r ung  bef / ihigt  
sind. 5 -HT selbst  wi rd  yon  den  EC-Zel len  n ich t  auf- 
genommen .  Aus den  Ve r suchen  erg ib t  sich, dass  die EC- 
Zelle ftir die S e r o t o n i n s y n t h e s e  spezifisch ist, d e n n  sie 
k a n n  die Vorl~iufer des Sero ton ins  e i n b a u e n  abe r  n i ch t  
das  S to f fwechse l endp roduk t  selbst.  

Mit Unterst6tzung der Foundation Sandoz. 

R 6 a c t i o n s  ((de t y p e  F e u l g e n  ~> 
en  m i c r o s c o p i e  6 1 e c t r o n i q u e  
,4. Gautier, 3/I. Schreyer et IL Cogliati 
Centre de 3[icr,;scopie Electroniqz,e de l'Universitd, 
Lausanne 

E n  microscopie  pho ton ique ,  une hydro lyse  acide m6na-  
g6e p e r m e t  de colorer  les s t ruc tu re s  c o n t e n a n t  du D N A  
/~ l ' a ide  du  r*act i f  de Schiff  ou d ' a u t r e s  co lo ran t s  bas iqucs ,  
d i t s  (~de t y p e  Schiff,), qui c o m p r e n n e n t  tous  u n  amino-  
groupe  p r ima i re  (F. H.  Kas t en ,  In t .  Rev .  Cytol.  10, 1, 
1960; G. P r enna ,  Mikroskopie  23, 150, 1968)_ I , ' i n t6 r~ t  
que  p r6sen te ra i t  une  t e c h n i q u e  ana logue  en microscopie 
dlectronique est 6vident .  Nous  avons  cherch6 dans  ce b u t  
des co loran ts  (~de t y p e  Schiff~) l i v r an t  une  a u g m e n t a t i o n  
de c o n t r a s t e  suf f i san te  pou r  6tre a i s6ment  d6celable,  ce 
qui  n ' e s t  pas  le cas du  r6act i f  de Schiff. L'Acri/lavine 
d6color6e pa r  SO 2 p e u t  6tre ainsi  employ6e,  apr6s hydro -  
lyse, dans  une r6ac t ion  (~de t y p e  Feulgem) sur  des coupes  
de t issus  fix6s pa r  u n  a ld6hyde  e t  inclus en  p las t ique .  I1 
semble  en 6tre de m6me  pou r  ce r ta ins  p rodu i t s  de d6gra-  
d a t i o n  du Rouge de Ruthdnium d6color6 p a r  SO2, uti l is6s 
en  cond i t ions  analogues .  Des hydro lyses  ch lo rhyd r iques  
et  perch lor iques  ~ c o n c e n t r a t i o n s  et  t e m p 6 r a t u r e s  va r i ab les  
p e r m e t t e n t  l ' 6 tude  c r i t ique  des r6sul ta t s  ob tenus .  

M o d i f i k a t i o n  d e s  Z e l l t e i l u n g s z y k l u s  
i n  m e t a b o l i s c h  l i m i t i e r t e n  Z e l l k u l t u r e n  
J. R. Gautschi und R. Schindler 
Pathologisches Institut der Universitdit Bern 

D u r c h  K o m b i n a t i o n  yon  mik ro f luo rome t r i s che r  D N S -  
B e s t i m m u n g  und  A u t o r a d i o g r a p h i e  nach  I n k u b a t i o n  m i t  
T h y m i d i n - a H  wurde  in (~steady state~>-Kulturen des 
M/ iuse-Mas tocy toms  P-815-X2  die re la t ive  H/ iuf igkei t  

yon  G~-, S-, G2-Zellen und  Mi tosen  b e s t i m m t .  Ze l lku l tu ren  
u n t e r  o p t i m a l e n  W a c h s t u m s b e d i n g u n g e n  w u r d e n  m i t  
so lchen vergl ichen,  die infolge L i m i t i e r u n g  de r  Konzen -  
t r a t i o n  e iner  K o m p o n e n t e  des Med iums  (Glucose, Leucin ,  
Serum) oder  durct l  Zugabe  eines H e m m s t o f f s  (Act ino-  
m y c i n  D, A m e t h o p t e r i n )  eine ver l i inger te  Gene ra t ionsze i t  
u n d  Ze l l zah lve rdoppe lungsze i t  aufwiesen.  U n t e r  opt i -  
m a l e n  B e d i n g u n g e n  f and  sich folgende Ver t e i lung  der  
Zellen:  G1-Phase 31~ S-Phase  55%, G2-Phase 12%, 
Mitose 2%. Ze l l zah lve rdoppe lungsze i t  und  Gene ra t i ons -  
zei t  b e t r u g e n  ca. 10, 5 Std. Bei  Zusa tz  yon  A c t i n o m y c i n  D 
oder  L i m i t i e r u n g  yon  Glucose oder  Leuc in  war  die reIa- 
t i r e  H~iufigkeit  der  G1-Zellen auf  43~, o bis  74% erh6ht ,  
d ie jenige der  S-Zellen, G~-Zellen u n d  Mitosen erniedr ig t .  
Die Ze l l zah lve rdoppe lungsze i t  b e t r u g  15 bis 25 Std.  

Mit Unterstfitzung des Schweizerischen Nationalfonds. 

N u c l e o t i d e  S e q u e n c e  A n a l y s i s  of  Q f l  R N A :  
T h e  S e q u e n c e  a t  t h e  3" E n d  
H. 2U. Goodman, 2~I. A. Billeter, J. Hindley and 
C. Weissmann 
Institut de Biolog.ie ~loldculaire, Universitd de Gen~ve 
Institut /ib" Molekularbiologie, Universitiit Zi'trich 
Dept. o/ Biochemistry, University o/ Bristol 

W e  h a v e  p rev ious ly  descr ibed  a m e t h o d  for d e t e r m i n i n g  
the  nuc leo t ide  sequence  of s egmen t s  of v i ra l  R N A  p r e p a r e d  
in v i t ro  b y  synch ron ized  e n z y m a t i c  synthes is .  T h e  
nuc leo t ide  sequence  of the  5' t e r m i n a l  region of Qfl R N A  
compr i s ing  175 nucleot ides ,  has  been  r epo r t ed  (Na tu re  
224, 1083, 1969). We  h a v e  now p r e p a r e d  labeled s egmen t s  
of the  5' t e r m i n a l  region of t he  Qfl R N A  ~ninz.ts strand b y  
an  ana logous  procedure .  The  nuc leo t ide  sequence of a 
s egmen t  of a b o u t  150 nuc leo t ides  is be ing  de t e rmined .  
Since the  5' end of the  m i n u s  s t r a n d  is c o m p l e m e n t a r y  
to the  3' end ot the  plus s t r and ,  i t  will be possible  to 
deduce the  sequence  of the  la t te r .  

Supported by the Schweizerische Nationalfonds and the Jane 
Coffin Chllds Fund. 

F r a g i l i t 6  d e s  s t r u c t u r e s  p h a g i q u e s  
P. Granboulan 
Laboratoire de Biophysique, Universitd de Genkve 

Les tStes  p rodu i t e s  pa r  les n m t a n t s  a m b e r  du bac t6r io-  
phage  T4 se d iv i sen t  en 2 g roupes :  
- Les t6 tes  fonc t ionnel les  pa r  exemple  10 qui  conlpl6- 

m e n t e n t  in  v i t ro  avec  des queues.  Cependan t ,  m6me  
dans  ce cas favorable ,  seules 1 ~ 5% des tStes  p rodu i t e s  
son t  ac t ives  dans  ee t e s t ;  nne  modi f i ca t ion  de la t ech-  
n ique  est  pr6sent4e  qui  por t e  ce chiffre a u t o u r  de 30 
50%. La  vu ln6rab i l i t6  de ces t~tes  ~ d ivers  agen t s  
phys iques  et  ch imiques  a pu  ~tre mont r6e .  Morpholo-  
g i q u e m e n t  ces t6 tes  a p p a r a i s s e n t  pleines aprSs une  
f ixa t ion  appropr i6e .  

- D ' a u t r e s  t6tes ,  cetles p r o d u i t e s  p a r  les m u t a n t s  du  
groupe  X a p p a r a i s s e n t  peu  ou pas  comp6ten tes .  Les 
phages  p rodu i t s  p a r  ceux de ces m u t a n t s  qu i  son t  
deaky~> ne s e m b l e n t  pas  p lus  fragiles que les sauvages .  
Au microscope,  mSme apr6s  les p r6pa ra t i ons  les plus  
soigneuses ce r ta ines  de ces t6 tes  son t  r ides .  
La  fragil i t6 va r i ab l e  de ces pa r t i cu les  p o u r r a i t  exp l iquer  

Ieur comp6tence  diff6rente.  



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

Quant i ta t ive  B e s t i m m u n g  h u m o r a l e r  
A n t i  - P e r o x y d a s e -  A n t i k S r p e r  
3I. W. Hess, B. Sordat und H. Co#ier 
Pathologisehes Institut der Universitiit, Bern 

I m  H i n b l i c k  auf  die w e i t ve r b r e i t e t e  V e r w e n d u n g  yon  
M e e r r e t t i c h - P e r o x y d a s e  als A n t i gen  in i m m u n o h i s t o -  
chemischen  U n t e r s u c h u n g e n  k o m m t  der  M6gl ichkei t  e iner  
q u a n t i t a t i v e n  A n t i k 6 r p e r b e s t i m m u n g  grosse B e d e u t u n g  
zu. Die Enzymak t iv i t S . t  tier P e r o x y d a s e  b l e i b t  n a c h  Kom-  
b i n a t i o n  m i t  spez i f i schem A n t i k 6 r p e r  e rha l t en .  Die 
P e r o x y d a s e - A k t i v i t i i t  in der  G lobu l in f r ak t ion  eines m i t  
e iner  b e k a n n t e n  E n z y m d o s i s  ve r se t z t en  A n t i s e r u m s  ent -  
sp r i ch t  desha lb  der  iKenge pro  V o l u m e n e i n h e i t  des Se- 
r u m s  g e b u n d e n e n  Ant igens .  Pr imi i re  u n d  sekund~tre Ant i -  
k 6 r p e r p r o d u k t i o n  in der  Maus  n a c h  S t i m u l a t i o n  m i t  ver-  
sch iedenen  Pe roxydase -P r~ ipa ra t en  werden  vergl ichen.  

Mit Unterstiitzung des Schweizerischen Nationalfonds. 

Loca l i sa t i on  of  the  Qfl  Coat  Prote in  Ci s tron  
on Qfl  R N A  
J. Hindley, 3I. A. Billeter and C. Weissmann 
Dept. o/ Biochemistry, University o/Bristol and 
Institut /iir Molekularbiologie. Universit~it Zi~rich 

Ribosomes  b o u n d  to Qfl R N A  u n d e r  cond i t ions  of 
i n i t i a t i on  of p ro t e i n  syn thes i s  a t t a c h  p r e d o m i n a n t l y  to 
the  b e g i n n i n g  of the  coa t  p ro t e in  c i s t ron  and  r ende r  th i s  
s egmen t  of R N A  re s i s t an t  to  d e g r a d a t i o n  b y  p a n c r e a t i c  
R N a s e  (Hind ley  an d  Staples ,  N a t u r e  224, 964, 1969). I n  
order  to  d e t e r m i n e  the  loca t ion  of th i s  segment ,  a col- 
lec t ion  of fu l l - length  Qfl R N A  s t rands ,  r ad ioac t i ve ly  
labeled  for va r ious  l eng ths  f rom the  5' end  was p r e p a r e d  
enzymat ica l ly .  R ibosomes  were b o u n d  to t he  pa r t i a l ly  
labeled molecules  and  t he  R N A  segmen t  co r re spond ing  
to the  b ind ing  si te  was  isolated.  Only  those  molecules  
wh ich  h a d  b e e n  labeled  for a b o u t  1/a of t h e i r  l e n g t h  
y ie lded a labeled  R N A  segment .  I t  is the re fore  ve ry  
p r o b a b l e  t h a t  t he  coa t  p r o t e i n  c i s t ron  is t he  second 
c i s t ron  on  t he  genome.  

Supported by the Schweizerische Nationalfonds, the Jane Coffin 
Chflds Fund and the British Science Research Council. 

U p t a k e  and R e t e n t i o n  of  Par t i c l e s  f r o m  the  
In te s t ine  by  P e y e r ' s  P a t c h e s  in  Mice  
D. D. Joel, B. Sordat, M. W. Hess and H. Cottier 
Institute o/ Pathology, University o/ Bern, Bern 

The  u p t a k e  of pa r t i cu l a t e  ma te r i a l  f rom t he  l u m e n  of 
t h e  in t e s t ine  was  s tud ied  in  young  a d u l t  mice  g iven  I n d i a  
ink  v ia  a s t o m a c h  tube .  A t  var ious  t i m e  in t e rva l s  fol- 
lowing t he  a d m i n i s t r a t i o n  of I n d i a  ink, Peye r ' s  pa t ches  
(P.P.) a n d  sect ions  of i l eum be tween  P.P.  were fixed, 
e m b e d d e d  in Epon ,  sec t ioned  a t  1 a, and  e x a m i n e d  for 
t he  presence  of c a r b o n  par t ic les .  

W i t h i n  6 h a f t e r  adm i n i s t r a t i on ,  c a r b o n  par t ic les  were 
de t ec t ed  in t h e  e p i t h e l i u m  cover ing  P.P.  and,  to  a lesser 
ex ten t ,  in t he  ep i the l i um of i n t e s t i na l  villi. A t  l a t e r  t ime  
in terva ls ,  a c c u m u l a t i o n s  of par t ic les  were obse rved  in 
phagocy t i c  ceils of t he  re t i cu la r  zone b e n e a t h  t h e  P .P .  
ep i the l ium.  Macrophages  con ta in ing  c a r b o n  r e m a i n e d  
vis ible  in  P .P .  for a t  l eas t  1 week  a f te r  t he  las t  dose of 
I n d i a  ink,  a t i m e  w h e n  no  par t ic les  could be found  in 
i n t e s t i na l  v i l lous  s t ruc tu res .  Similar  s tud ies  were  per-  
fo rmed  in n e w b o r n  mice. 

Mit Unterstiitzung dutch den Schweizerischen Nationalfonds. 

Mol .  Wt,  Di f f erences  of  G e n e p r o d u c t  P23 
in  H e a d r e l a t e d  Var iant s  of  P h a g e  T4  
E. Kelle12berger and C. Kelle~berger-van der Kamp 
Laboratoire de Biophysique, 
24, quai de l'12cole-de-Mddecine, 7211 Gen~ve 4 

Genetics ,  Urea-ge le lec t rophores i s  and  serology show 
t h a t  t he  m a j o r  c o m p o n e n t  of all t h e  morpholog ica l  head  
v a r i a n t s  of p h a g e  T4 is P23 (Kel lenberger ,  Virology 34, 
549; L a e m m l i  et  al., J .M.B. ,  in press ;  Laemml i ,  thes is  
1498, G e n e v a ;  H o s o d a  et  al., Vi ro logy 3d, 709). B y  SDS- 
ge le lec t rophores is  (Weber  et  al., J .B.C. 244, 4406) the  
s u b u n i t  der ived  f rom the  t u b u l a r  v a r i a n t  gives a M.W. 
of 61,000, whi le  t he  one der ived  f rom capsids  is of 49,000, 
in  a g r e e m e n t  w i t h  46,000 f rom equ i l ib r ium cen t r i f uga t i on  
in Guandine-HC1 (Larcom, thesis,  P i t t sbu rgh ) .  

W i t h o u t  P31, geomet r ica l ly  a l l -def ined ' l umps '  of P23 
are  p roduced  (Laemml i  e t  al., J .M.B.  47, 69). I t s  m a j o r  
p ro t e in  is also 61,000. 

Most  p laus ib le  hypo the s i s :  t h e  po lypep t ide  P23 is 
r educed  in i ts  l eng th  pr io r  or s imu l t aneous ly  to  t he  
a s sembly  in to  capsids.  

In v i t ro  S y n t h e s i s  of  M u t a g e n i z e d  P h a g e  R N A  
C o n t a i n i n g  D i a m i n o p u r i n e  
D. Kolaho/shy and C. Weissmann 
Institut /iir Molekularbiologie, Universitdt Ziirich 

A nove l  m e t h o d  has  b e e n  deve loped  for the  p r e p a r a t i o n  
of R N A  phage  m u t a n t s .  Th i s  m e t h o d  involves  t h e  syn- 
thes is  in v i t ro  of R N A  us ing  Qfl repl icase w i t h  Qfl R N A  
as t empla t e ,  in  the  presence  of t h e  base  analogue,  2, 6-di- 
a m i n o p u r i n e  t r i p h o s p h a t e ,  wh ich  is incorpora ted  in to  the  
R N A  in place of ATP.  Fu l l - l eng th  v i ra l  R N A  was isolated,  
i n t r o d u c e d  i n to  sphe rop la s t s  a n d  the  resu l t ing  phages  
were e x a m i n e d  for t e m p e r a t u r e  sens i t ive  m u t a n t s .  U n d e r  
cond i t ions  where  6 .8% of t he  A was  replaced b y  d iamino-  
pur ine  (DAP),  11 m u t a n t s  were found  ou t  ot 1053 phages  
e x a m i n e d ;  no  m u t a n t s  were found  a m o n g  1199 p rogeny  
p r e p a r e d  in a s imi la r  fashion,  however ,  w i t h o u t  use of 
d i a m i n o p u r i n e  t r i p h o s p h a t e .  A m o n g  1100 par t ic les  origi- 
n a t i n g  f rom n o r m a l l y  p r o p a g a t e d  phage,  one m u t a n t  
was  found.  

Supported by the Sehweizerisehe Nationalfonds, the Jane Coffin 
Childs Fund and EMBO. 

S t r u c t u r e  and  F u n c t i o n  of  Di f ferent  K i n d s  
of  R i b o s o m a l  S u b u n i t s  f r o m  M o u s e  P l a s m o c y t o m a  
B. Mechler and B. Maeh 
Institut de Biologic Moldculaire, Universitd de Gen~ve 

An u n d e r s t a n d i n g  of t h e  m e c h a n i s m s  of p ro t e in  syn- 
thes is  in  a n i m a l  cells requi res  a b e t t e r  knowledge  of t he  
s t r u c t u r e  a n d  func t i on  of t he  s u b u n i t s  (s.u.) of a n i m a l  
r ibosomes.  A s y s t e m a t i c  s t u d y  of t he  condi t ions  of dis- 
socia t ion  of m o u s e  p l a s m o c y t o m a  r ibosomes  in to  s.u. was 
u n d e r t a k e n ,  e i the r  when  M g  ++ was  g radua l ly  lowered or 
w h e n  KC1 was increased.  This  ha s  p e r m i t t e d  the  p repa -  
r a t i o n  of new k inds  of s.u., u n d e r  condi t ions  mi lde r  t h a n  
those  p rev ious ly  repor ted .  Phys ico -chemica l  s tud ies  of 
der ived  and  n a t i v e  s.u. showed  differences  in s ed imen ta -  
t ion  coefficients  and  t he  absence  of 2 d i s t inc t  r ibosomal  
p ro t e in s  in  t h e  h igh  KCI s.u. 

W h e r e a s  low Mg ++ and  n a t i v e  s.u. could no t  reassoc ia te  
s p o n t a n e o u s l y  in to  monosomes ,  comple te  reassoc ia t ion  
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was o b t a i n e d  w i t h  KC1 s.u. The  biological  a c t i v i t y  of t he  
d i f fe rent  s.u. p r e p a r a t i o n s  was t e s t ed  in a po lyU-d i r ec t ed  
p ro t e in  syn thes i s  s y s t e m :  Low Mg++ s.u. are  all inact ive ,  
0 . 8 M  KC1 a n d  n a t i v e  s.u. are m o d e r a t e l y  ac t ive  a n d  
0 . 3 M  KC1 s.u. are cons ide rab ly  more  act ive.  These  s.u. 
could  also be  p r e p a r e d  on  a large scale b y  zonal  cen t r i -  
fuga t ion ,  s t a r t i n g  w i t h  0.5 g of r ibosomes.  

Supported by the Fonds National Suisse. 

Les ce l lu les  g l y c o p r o t i d i q u e s  de type  I 
de l ' a d 6 n o h y p o p h y s e  du crapaud Bufo bufo L. 
F. 2}Iira-3r 
Institut d'Histologie de l' Universild, Gen~ve 

Les cellules les plus  t yp iques  de la pars distalis de 
l ' h y p o p h y s e  du  Crapaud  sont  les cellules g lycopro t id iques  
de t y p e  I (Doe r r -Scho t t  1965, Mira-Moser  1970). Elles 
son t  caract6r is6es  p a r  leur  g r a n d e  fail le et  p a r  la pr6sence 
de vo lu ln ineux  granules  g c6t6 de gra ins  de s6cr6t ion plus  
fins. On pense  que  ces cellules son t  r esponsab les  de la 
s6cr6t ion de l ' h o r m o n e  gonado t r ope  F S H .  

Les granules  de g rande  tai l le  r e s s e m b l e n t  X des lyso- 
somes secondaires  et  c o n t i e n n e n t  des s t ruc tu re s  my61i- 
niques,  des microv6sicules  ou des granules  denses.  Cer- 
t a in s  r e s semblen t  g ceux d6cri ts  p a r  Smi th  e t  F a r q u h a r  
(1966) dans  les cellules LTIcI de l ' h y p o p h y s e  de R a t t e  
a l l a i t an t e  et  p a r  Orci e t  coll. (1968) dans  les cellules A du 
pancr6as  endocr ine  de I 'Acomys  d iab6t ique .  Ces organi tes  
son t  6ga lement  le si~ge d ' u n e  ac t iv i t6  p h o s p h a t a s i q u e  
acide. 

La  fonc t ion  de ces iysosomes reste,  dans  te cas pa r t i -  
culier, encore  g d6 te rminer .  Peu t -~ t re  pour ra ien t - i l s  in ter -  
venir ,  comme dans  d ' a u t r e s  types  de cellules endocr ines  
( S m i t h  et  F a r q u h a r ,  Orci et  coll.), dans  la r6gula t ion  de 
la s6cr6tion hormona le .  

Trawfil r6ali~d grfice au Fonds National Suis~e. 

G l y c o g e n - L o a d e d  L y s o s o m e s  in Re na l  T u b u l a r  
Cel l s  in E x p e r i m e n t a l  Diabetes  
L. Orci, M. Amherdt and ~V. Slau//acher 
Institut d'Histologie et d'Embryolo~ie, et Inslitztt de 
Biochimie Clinique de l'Universitd de GenPve, Gen~ve 

R e n a l  t u b u l a r  glycogen in f i l t r a t ion  is regula r ly  seen in 
h u m a n  and  e x p e r i m e n t a l  d iabetes .  In  a s y s t e m a t i c  s t u d y  
of a n  e x p e r i m e n t a l  model  of d iabe tes  mel l i tus  w i t h  genet ic  
a n d  e n v i r o n m e n t a l  c o m p o n e n t s  (Acomys Cahir inus) ,  t he  
u l t r a s t r u c t u r a l  aspects  of 'g lycogen nephros i s '  were 
s tud ied .  Th i s  ha s  led to t he  d i scovery  of lysosomes  filled 
w i t h  glycogen part ic les .  Such s t ruc tu re s  h a v c  t h u s  far  no t  
b e e n  obse rved  in d iabe t ic  o rgan i sms  b u t  are regu la r ly  
seen in l iver  in t y p e  I I  glycogenosis  and  in n e w b o r n  ra t s  
or mice. I n  these  ins tances ,  e i the r  a p e r m a n e n t  def ic iency 
in acid a-glucosidase (glycogenosis) or a physiological ,  
t r a n s i e n t  def ic iency in g lycogenolyt ic  enzymes  (newborn  
r a t s  and  mice) m a y  be  t he  cause  of lysosomal  g lycogen 
accumula t ion .  The  m e c h a n i s m s  respons ib le  for i ts  occur-  
rence  in d iabe tes  are u n k n o w n .  T h e y  m a y  invo lve  re la t ive  
e n z y m e  def ic iency in a s i t ua t i on  where  hype rg lycemia ,  
g lucosur ia  a n d  t u b u l a r  gluconeogenesis  c o n t r i b u t e  to  the  
excessive ava i l ab i l i t y  of glucose, or to  i m p a i r e d  glycogen 
disposal  s econda ry  to insul in  deficiency,  a l t h o u g h  t he  
glucose t r a n s p o r t  sys tem of t u b u l a r  cells is no t  insu l in  
sensi t ive.  

Supported by grant-in-aid front the Fonds National Suisse de la 
Recherche Scientifique. 

K o m p l e x  z w i s c h e n  G l u c o s e - 6 - p h o s p h a t -  
d e h y d r o g e n a s e  und  e i n e m  A C T H - D e r i v a t  
P. Schiller und R. Schwyzer 
Institut /i~r Molekularbiologie und Biophysik der E T H  

N<Dansyl lys in21-ACTH-  (1- 24) - t e t r akos ipep t id  wurde  
s y n t h e t i s c h  herges te l l t .  Die V e r b i n d u n g  bes i t z t  dieselbe 
m a x i m a l e  W i r k u n g  auf  isol ierte Fe t t ze l l en  der  R a t t e n -  
ep id idymis  (Lipolyse) wie S y n a c t h e n *  (ACTH-(1-24)-  
t e t r akos ipep t id )  und  zeigt  dieselbe Ca lc ium-Abh/ tng igke i t  
dieser  W i r k u n g ;  die F o r m  der  l o g - D o s i s / W i r k u n g s - K u r v e  
is t  fas t  ident isch ,  n u r  s ind e twa  20mal  h6he re  Dos ie rungen  
n6 t ig  (pha rmako log i sche  Versuche  v o n  Dr. P e t e r  Bally,  
Bern) .  Dagegen  bes i t z t  die V e r b i n d u n g  eine n u r  sehr  
kleine s te ro idogene  W i r k u n g  in N e b e n n i e r e n  der  R a t t e  
(Mit te i lung v o n  Dr. W e r n e r  Ri t te l ,  Basel).  

E ine  1 ,1 .10 7 M  L 6 s u n g  v o n  NS-Dansyllysin21-ACTH - 
(1 -24) - te t rakos ipep t id  in A c e t a t - P u f f e r  (0 ,35/ ,  p H  -- 5,5) 
weis t  eine sehr  kleine exper imen te l l e  F luoreszenz-  
Pola r i sa t ion ,  P,ni~, yon  n u r  0,075 auf  (schnelle B r o w n ' s c h e  
Ro ta t ion ) .  Bei  der  T i t r a t i o n  m i t  L 6 s u n g e n  yon  kr is ta l -  
l inen  G lucose -6 -phospha t -dehyd rogenase  (G6PD) aus  
R i n d e r - N e b e n n i e r e n  (Geschenk  von  Prof.  P. G. Squire,  
Fo r  Collins. Colorado) n i m m t  p zu, bis  Pmax yon  0,23 bei  
e twa  30fachem E n z y m f i b e r s c h u s s  e r re ich t  wird. Die 
S c a t c h a r d - A u f t r a g u n g  zeigt nu r  ger inge expe r imen te l l e  
S t r e u u n g ;  ein grosser, s ign i f ikan te r  Bere ich  von  g (dem 
d u r c h s c h n i t t l i c h e n  S/ i t t igungsgrad)  is t  gedeckt .  Die Er-  
gebnisse  zeigen, dass  G 6 P D H  fiir dieses A C T H - D e r i v a t  
e n t w e d e r  eine B indungss te l l e  m i t  e iner  Assozia t ions-  
k o n s t a n t e  oder  mehre re  m i t  derse lben Assoz ia t ionskon-  
s t a n t e  (1,5- 10 a) besi tz t .  

Evolu t ion  of P h o s p h a g e n  K in ase s  in  Ghordates  
A. Scholl and H. 3[. Eppenberger 
Zoolo~,isches Inslit.ut der Universitdt Bern and 
Zoologisches Institut der E T H ,  
Laboratorium /fir Entwicklungsbiologie, Ziirich 

P h o s p h a g e n  kinases  a p p e a r  to  be homologous  enzymes .  
Crea t ine  kinase,  a p h o s p h a g e n  k inase  t}~pical for ver-  
t e b r a t e s  m a y  h a v e  evo lved  from a phy logene t i ca l ly  older 
p recursor  enzyme,  p r o b a b l y  f rom an  a rg in ine  k inase - type  
enzyme  as found  in mos t  i nve r t eb ra t e s .  Crea t ine  K inase  
exis ts  in  m a m m a l s  as i soenzymes;  p r o b a b l y  t he  resul t s  
of gene dupl ica t ion .  

An ima l s  of var ious  v e r t e b r a t e  classes differ  cons ide rab ly  
in the  D N A - c o n t e n t s  of t he i r  genomes.  One the re fo re  
m i g h t  expec t  t h a t  a g rea te r  d ive rgence  of mu l t i p l e  
molecula r  fo rms  of enzymes  would arise if t he  dif ference 
in D N A - c o n t e n t s  is a resu l t  of genome dupl ica t ions .  How-  
ever  i nves t iga t ions  on  c rea t ine  k inase  i soenzymes  in 
chorda te s  show the  m a m m a l i a n  p a t t e r n  a l r eady  ex is t ing  
in repti les,  a m p h i b i a n s ,  te leostei  and  sha rks  a l t h o u g h  
mos t  of t h e m  h a v e  lower D N A - c o n t e n t s  t h a n  m a m m a l s .  

N o t a b l e  excep t ions  were observed  a m o n g  b i rds  and  
some species of teleostei  wh ich  show v e r y  complex  pa t -  
t e rns  of c rea t ine  k inase  i soenzymes inspi re  of r e l a t ive ly  
low D N A - c o n t e n t s .  I n  A m p h i o x u s  on  the  o the r  h a n d  only  
one c rea t ine  k inase  was found  in s u p e r n a t a n t  f r ac t ions  of 
several  t issue ho lnogena tes .  So far  no p h o s p h a g e n  kinases  
o the r  t h a n  c rea t ine  k inase  were obse rved  in some 300 
species of ve r t eb ra t e s .  

Grants Nos. l13F, Hoffmann-La Roche Stiftung, and 3.165.69 
Schweiz. Nationalfonds. 
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I~tude au microscope 61ectronique 
de mutants  du coliphage T4 
J. Sdchaud el E. Kellenberger 
Laboratoire de Biophysique de l'Universitd de Gen~ve 

Lors de la r6plication du bact6r iophage T4, une cin- 
quan ta ine  de gSnes con t r ibuen t  ~ la synth~se et  l 'assenl- 
blage des divers cons t i tuants  prot6iques de l ' enveloppe  
du phage, et  l ' assemblage final  en un phage c o m p l e t e t  
actif. Un d6faut  dans l 'un  quelconque des 8 gSnes group6s 
sous le nora de gSnes X cause l ' appar i t ion  dans les lysats  
non plus de phages eomplets  mais  de queues et de t~tes 
s@ar6es, les t~tes 6 tant  incapables d 'e t re  compl6t~es 
in vitro pour  donner  des phages actifs. 

Des 6tudes d6taill6es s o n / m e n 6 e s  par  u l t ramicrotomie ,  
par  lyses sur place et  par  6rude globale des lysats pour  
subdiviser  ce groupe X en g~nes qui  agissent tr~s t6 t  dans 
la format ion  de la tSte du phage, et en gSnes plus tardifs  
qui  assurent  la stabili t6 d 'une  s t ructure  d6j~ assembl6e. 
On observe que dans certains cas les t6tes qui apparaissent  
vides dans les lysats  son /p le ines  A l ' int6rieur  des bact6ries 
et que dans d 'au t res  cas les tStes et les queues ne son/  
pas compl~tement  dissoci6es. 

Multiplicity of tRNAs in Mammal ian  Tissues  
M. Staehelin and W. Wehrli 
Biologische Laboratorien der C I B A A ktiengesellscha/t, 
Basel, Pharmazeutische Abteilung 

By par t i t ion  and reverse phase ch romatography  three 
serine t R N A s  from ra t  l iver  could be separated.  Their  
coding proper t ies  corresponded to UCU, UCC and UCA 
for serine t R N A  I, UCG for serine t R N A  II ,  A G U  and 
AGC for serine t R N A  I I I ,  respect ively.  

Sequence studies on the  p r imary  s t ructures  of serine 
t R N A  I I  and I I I  indicated t h a t  t hey  differ from serine 
t R N A  I (Staehelin et al., Na tu re  219, 1363, 1968) only 
by modif icat ions  in the  ant icodon region and the double 
helical parts  of the  molecule. Sequence studies of serine 
t R N A  I I  showed tha t  i t  consists of two species wi th  
different  base sequences in the  s tem region. One of them 
conta ined the  ant icodon CUG and the  o ther  one the  
same t r inucleot ide  sequence in a modified form. Similarly 
serine t R N A  I I I  was found to consist of a mix ture  of 
species dif tering only on the s tem region. Multiple t R N A s  
coding for the  same tr inucleot ide,  bu t  differing in thei r  
p r imary  sequence seem to exist,  therefore,  in mammal i an  
cells. 

R~ponse immunolog ique  primaire acceler~e 
par des complexes  antig~ne-anticorps 
B. Sordat, M. W. Hess et H. Co/tier 
Pathologisches Institut der Universitdt, Bern 

Les complexes sp6cifiques peroxydase  du raifort  (HRP)-  
ant icorps  a n t i - H R P  du mouton  ont  6t6 pr6cipit6s dans 
la zone d '6quivalence.  Apr~s une inject ion dans le cous- 
s i n e / p l a n t a i r e  de la souris, la dis t r ibut ion topographique  
du complexe  h6t6rologue puis de l ' ant icorps  a n t i - H R P  
n6oform6 a 6t6 suivie dans le temps  en microscopies con- 
vent ionel le  et 61ectronique au n iveau du ganglion poplit6. 
Darts ce systSme exp6rimental ,  compar6 aux r6sultats 
obtenus  aprbs une inject ion d 'ant ig~ne seul, l'apparition 
plus prdcoce et des centres germinat i fs  n6oform6s et des 
cellules p lasmoeytoides  sp6cifiques a pu ~tre mis t  en 
6vidence. Ces r6sultats,  observ6s aprSs une inject ion du 
complexes pr6-form6s, sugg6rent le deve loppement  dans 
le temps  de r6actions cellulaires semblables ~ une r6ponse 
de type  secondaire. 

Avec l'appui du Fonds National Suisse. 

Gene Product Position in T4 Phage 
M. Yanagida and G. Ahmad-Zadeh 
Laboratoire de Biophysique et 
Institut d'Hygi~ne de l' Universitd de Gen~ve 

Elec t ron  microscopic examina t ion  of T4D phage par- 
ticles af ter  react ion wi th  an ant i -T4D serum showed a 
visible layer  of an t i -body molecules coat ing the  surface 
of the  phage particles. A procedure  was developed for 
determining the  positions of individual  gen t  products  in 
the  phage s t ructure :  an an t i se rum specific for a given 
gene-product  was prepared by  deplet ing the ant i -T4 
serum wi th  a lysate  of non permissive bacter ia  infected 
wi th  the  corresponding amber  mutan t .  The  association 
of the  remaining  ant ibodies  wi th  the  homologous ant igen 
in the  part ic le  was de tec ted  by electron microscopy. This 
procedure identif ied the  posit ions of seven gene products  
in different  par ts  of the  T4D part ic le :  head proteins 
(gene 23), ta i l  sheath  proteins (gene 18), distal-half  fibers 
(gene 37), joining parts  of the  two half fibers (gene 36), 
p rox imal  half fibers (gene 34), s t ructures  located a t  the  
bo t tom of the  base plate  (gene 12) and s tructures  in the  
region of the head- ta i l  junct ion.  This la t te r  s t ructure  
seems to be under  the  control  of gene 49. 

C O N G R E S S U S  

The Nether lands  S y m p o s i u m  of the Internat ional  
A t o m i c  E n e r g y  A g e n c y  IAEA 

in Rotterdam 31 August-4 September 1970 

The Sympos ium will be concerned wi th  dynamic  studies 
wi th  Radioisotopes in Clinical Medicine and Research.  
Scientific Secretaries : Dr. T. Nagai  and Dr. E. H. Belcher,  
In te rna t .  A tomic  Ene rgy  Agency,  K~trntnerring 11-13, 
P.O. Box  590, A-1011 Wien  (Austria). 

France 
La 21~me r~union a n n u e l l e d e  la Soci~t~ de Chimie  
phys ique  

h Paris du 22 au 25 Septembre 1970. 

Elle sera consacr6e ~ une discussion sur le sujet  de l ' E t a t  
de Trans i t ion  r6actionels:  modSles g6n6raux, syst~mes 
hydrocarbon6s.  
Pour  tous  renseignements ,  s 'adresser  au Secr6tariat  G6- 
n6ral de la Soci6t6 de Chimie physique,  10, rue Vauquelin,  
F-75 Paris  5e (France). 


