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

Increase  in  P h o s p h a t e  Eff lux by  SH R e a g e n t s  in 
Rabbi t  V a g u s  Nerv e  

B. Anner, J. Ferrero, P. Jirounek and R. W. Straub 
D@artement de Pharmacologie, Ecole de Mddecine, 
CH-1211 Gen&e 4 

A Na-dependent ortho-phosphate transport system has 
recently been described in mammalian nerve fibres 
(Anner et al., ]. ~hysiol. 232, 47P, 1973). Using the same 
method for continuously recording phosphate fluxes, the 
effect of various SH reagents (p-chloromercuribenzoic 
sulfollic acid, N-ethylmaleimide, ethacrynic acid) has now 
been studied. These agents, applied to fibres loaded with 
labelled phosphate, were found to produce a dramatic in- 
crease in phosphate efflux; the effect, which was not due 
to a block of the phosphate influx, developed within 1-2 
min after adding the agents at concentrations of 5 mM;  
with lower concentrations, the increase ill efflux was some- 
what delayed. "~Vashing with Locke showed that  the effect 
was irreversible; further, it could not be reversed by cys- 
teine, dimercaprol, or dimercaptoethanol. The increased 
efflux was independent of extraceIIular phosphate (0.2-4 
raM) and was strongly decreased by cooling from 37 to 
10 ~ indicating that  it was not due to an increase in pas- 
sive leakage, but  rather to a specific effect on SH groups 
of the phosphate transport system. 

Extrac t ion  et D o s a g e  b i o l o g i q u e  de l 'Ac6ty lcho l ine  

J.-L. Bdny 
Institut de Physiologie de l' Universitd, 
7, rue de Bugnon, 1011 Lausanne 

Pour doser biologiquemellt l 'Ac6tylcholine totale ex- 
traite d 'un seut ganglion sympathique sllp~rieur cervical 
du rat, llous utilisons une sangsne commune dans le g6man 
(Hae~opis Sanguisuga). Sa musculature plus pnissante 
que celle d'Hir,~do Medicinalis autorise l 'emploi d'un 
trallsducteur isom@trique qui permet une d@colltractioll 
rapide du muscle et une liglle de base stable. 

Le dosage est r6alis@ darts ull microbain & perifusion 
continue e t &  injection automatique. Sensibilit6 maxi- 
male: 0,13 pmole d'Ac6tylcholine. L 'extract ion est faite 
selon une re@rhode, modif%e de Hebb et Whittaker.  

Un ganglion fraichemellt excis@ contient 0,143 llano- 
moles d'ac6tylcholille. S'il est incub6 dans du Krebs cette 
qualltit6 augmente de 70% alors que, dans du Krebs sans 
glucose, elle diminue au-dessous de la limite de sensibflitfi 
de la m6thode. 

Credit FNRS no 3.457.70 

Supported by SNSF, grant 3.0890.73 

A p r e s s u r e  Device  for Intrace l lu lar  Inject ion 

Ch. Bader, D. Bertrand, G. Bertrand and A. Perrelet 
D@artement de Physiologie et Institut d'Histologie de 
l'Universitd, 20, rue de l'Ecole-de-Mddecine, 
1211 Gen~ve 4 

A pressure device has been developed which permits the 
injection of ionic and non-ionic substances into single 
cells, and allows continuous recording of the membrane 
potential of the impaled cell during injection, For injec- 
tion of non-ionic substances, a double micropipette is 
used. One barrel is filled with the solution to be injected 
and connected to a sealed heating pipe. Upon heating, the 
solution is made to expand and is forced through the tip 
of the pipette. The second barrel is filled with 3M KC1 to 
record the electrical act ivi ty of the impaled cell. A single 
micropipette connected to the heating device can be used 
when ionic substances are injected. Filled with 3M KC1, 
the micropipettes have a resistance of approximately 
30 M.Q. 

A further advantage of the pressure device is that  the 
injection process itself does not modify the membrane po- 
tential, which therefore can be monitored during the in- 
jection. 

Supported by SNSF, grant 3.548.71 

Firef ly  Luc i ferase  Pur i f i ca t ion  and A T P  
M e a s u r e m e n t s  

M. Bdny and F. Mir 
Institut de Physiologie de l'Universitd, 
7, rue du Bugnon, 1011 Lausanne 

In order to increase the specificity of ATP measure- 
ments in the presellce of other nucleotides, after extrac- 
tion from the superior cervical ganglion of the rat IF. Mir, 
M, Dolivo, S. Landolt, Experientia 28 (1972), 730], the 
crude firefly extract (FFT, Sigma) has been passed suc- 
cessively through Sephadex-G-10 and DEAE-Sephadex 
columns. 

Sephadex-G-10 allows the isolation of lnciferin JR. Niel- 
sen and H. Rassmussen. Acts Chem. Scand. 22 (1968) 
1757]. Mainly ATP, adellylate killase, nucleoside di- 
phosphate kinase and pyrophosphatase are separated 
from luciferase by DEAE-Sephadex.  

The activity of the purified luciferase per gram of firefly 
tails (FFT, Sigma) equals the activity of the commercial 
crude soluble extract  (FLE-50, Sigma). 

Specificity has been verified by the measurement of 
ATP standard solutions, in presence of other nucleotides. 
ATP extracted from the superior cervical ganglion of the 
rat has been measured ill parallel with the purified and 
the crude extract. 

Supported by SNSF, grant 3.457.70 

NF = Schweiz. Nationalfonds zur F6rderung tier wissenschaft- FNRS ~ Fonds National Suisse de la Recherche Scientifique 
lichen Y~rsehung SNKF = Swiss National Science Foundation 
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Different ia l  Effect  of I l l u m i n a t i o n  on S leep  S t a g e s  
in the Rat  

A. A. Borbdly, J. P. Huston and P. G. Waser 
Pharmakologisches Institut de~ Universitiit, Gloriastr. 32, 
8006 Zr 

In a previous study (Experientia 29, 761, 1973, and 
paper submitted for publication) we have shown that  the 
rat 's motor and consumatory behavior is entrained by 
short light-dark (LD) cycles. In this study we recorded 
continuously by telemetry cortical EEG and neck muscle 
activity to study the effect of illumination on sleep. After 
a one-week control period, the animals were exposed to 
one-hour LD cycles for 1-2 weeks. Sleep stages and waking 
were scored for epochs of 24 seconds according to conven- 
tional criteria. During the light periods the rats exhibited 
significantly more slow-wave sleep than during the dark 
periods, whereas this differential effect was not evident 
for paradoxical sleep. Thus illumination schedules may be 
useful for dissociating the two sleep stages to study the 
underlying mechanisms. 

Supported by SNSF, grant 3.8790.72 

T h e  Chromaf f ine  Cel l s  of the  Cervica l  G a n g l i o n  of 
the  Rat:  F u n c t i o n  Re la ted  to S truc ture  

D. Burlet, M. Dolivo, C. Foroglou and C. Verdun 
Instilut de Physiologic de l' Universitd, 7, rue du Bugnon, 
1011 Lausanne 

In the superior cervical ganglion of the rat the chromaf- 
fine cells are mainly grouped around capillaries, fenestrat- 
ed only in their immediate yicinity. These chromaffine 
ceils contain typicai adrenergic granules (800-1500 _&); 
cholinergic fibers make synapses on their soma. The 
functional role of these cells has never been really de- 
monstrated. 

In order to modify the storage of adrenergic material in 
the cells, rats have been injected i.p. with various drugs. 
After 3 days of t reatment  the sympathetic ganglia were 
excised and the excitability of the postsynaptic neurons 
has been tested in vitro by measuring the homosynaptic 
facilitation. The excitability was increased after the ad- 
ministration of drugs known for depleating the catechol- 
amine storage and decreased after drugs that  are increas- 
ing the catecholamine storage. The shape, size, and density 
of the granules of the chromaffine ceils as measured by 
electronmicroscopy could not always be correlated to the 
changes in excitability. 

Supported by SNSF, grant 3.457.70 

D e t e r m i n a t i o n  of M e a n  B o d y  T e m p e r a t u r e  
Chan ges  by D irec t  and Ind irec t  C a l o r i m e t r y  
D u r i n g  E x e r c i s e  in Man 
Ph. Chappuis, Ph. Pitlet and E. Jdquier 
Institut de Physiolo#e, Universit~ de Lausanne, 
1011 LRusanne 

Heat  s torage rate (S~) was measured continually by 
using both direct and indirect calorimetry in 10 subjects 
during exercise, at 2 intensities (40 and 90 W), and at 3 

ambient temperatures (T~: 20, 25 and 30~ At rest, S~ 
was negative at a T~ of 20 and 25~ (--64.9 W and 
--25.1 W respectively), and slightly positive (+7.3 W) 
at 30 ~ After a 50 rain exercise period S~ tends towards 
zero in the 3 ambient conditions : this shows that  a precise 
balance between heat production and heat losses is reached, 
independently of T~, whereas this equilibrium does not 
exist at rest. In addition, the energy stored during 50 rain 

(corresponding to a change in mean body temperature:  

A T~) was similar in the 3 environments. During thermal 

non-steady states, AS~b obtained by thermometry (tym- 
panic and skin temperatures measurements) was delayed 
by about 5 rain in comparison with the values obtained 
by calorimetry. 

These results show that  during exercise (1) 4 ~ depends 
on the work load and not on ambient conditions between 

20 and 30~ (2) Sm tends towards zero after 50 rain of a 

moderate exercise (40 and 90 W) ; (3) Calculation o f / ~  by 
thermometry is not applicable during thermal non-steady 
states, without taking into account the delay shown in 
this study. 

Supported by the Nestl~ Compal~y, Vevey 

P o t e n t i a t i o n  of B r o w n  A d i p o s e  T i s s u e  
C a l o r i g e n e s i s  by  Inh ib i tors  of H o r m o n e  B i n d i n g  

A. Chinet and L. Girardier 
D@artement de Physiologie de l' UniversitY, 
20, rue de l'Evole-de-Mddeeine, 7211 GenOve 4 

The calorigenic response of rat brown adipose tissue 
(BAT) fragments to norepinephrine (NE) was measured 
during long periods of perifusion in a thermic flux diffe- 
rential microcalorimeter. The response proved to be a 
steady state one, or at least to end up as such after an 
initial transitory phase. Substances like Dopa or vitamin 
C at concentrations which have been shown to largely pre- 
vent NE from binding to microsomes obtained from BAT 
(Giacobino and Girardier, this meeting) induced small 
calorigenic responses when administered alone. When 
either of these drugs was added to the perifusion medium 
in combination with NE, the steady state calorigenic res- 
ponse was about eight times as large as the sum of the 
effects obtained by separate applications of the drug and 
the hormone. This potentiation effect suggests that  Dopa 
and vi tamin C may act as competitors of NE at sites where 
this hormone either has an inhibitory effect upon calori- 
genesis, or is destroyed. Nerve endings, although present 
and apparently still able to take up norepinephrine in our 
whole tissue preparations (Seydoux and Girardier, this 
meeting), do not appear to be involved in the potentiation 
mechanism. 

Supported by SNSF, grant 3.721.72 and Emil Barell Foundation, 
Basle 

Rela t ionsh ip  b e t w e e n  A T P  Content  and A T P a s e  
Act iv i ty  in Ver tebra te  N e r v o u s  T i s s u e s  

M. Chmouliovsky-Moghissi 
Institut de Pharmacologic, Ecole de Mddecine, 
20, rue de l'Ecole-de-Mddecine, 1211 Gen~ve 4 

The total  ATPase activities and the ATP level in tis- 
sues of different origin were compared. The effect of Mg, 
Ca, K and ouabain on ATPase activity was measured. Va- 
gus rabbit nerve, cervical sympathetic ganglia and neuro- 
hypophysis of rat, electric organ and electric lobe of the 
Torpedo were used for the experiments. All of these tis- 
sues are of nervous origin, except for the electric organ of 
Torpedo whose electroplaques are homologues of muscle 
cells and are covered by a great number of cholinergic 
nerve terminals. The results showed a high level of ATP- 
ase and ATP in all tissues studied, the highest level of 
Na-K-Mg activated ATPase being found in the electric 
organ of the Torpedo and the lowest in vagus rabbit nerve. 
Mg was necessary for the enzyme activity. Ca enhanced 
ATPase act ivi ty in vagus nerves and inhibited it in the 
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other tissues. Since the ratio of ATPase ATP was almost 
constant in all tissues studied, 4 sec were sufficient, under 
optimal conditions, to split their ATP content. This indi- 
cates that  the turnover of ATP in these tissues is much 
more rapid than in non-nervous tissues such as liver. 

Supported by FNRS, grant 3.286.69 

Specific Hormonal  Regulation by Food of the 
Pancreatic Enzymatic  Secretion 
J.  Dick and J .  P.  Felber 
Division de Biochimie Clinique, Hdpital Nestld, 
1017 Lausanne, Suisse 

Several hormones of the intestinal mucosa have been 
described to act on the pancreas; little is known of their 
regulation. In order to study it, the following experiment 
was carried out: an oral glucose or Nesmida (protein 
hydrolysate) load was given to a first series of rats; the 
duodenal mucosa was removed and extracted in control 
rats and at several times after the oral load. These ex- 
tracts were then injected into the coeliac trunk of a second 
series of rats, while collecting the pancreatic juice. 

The mucosae extracts removed 45 rain after Nesmida 
load induced a trypsin stimulation (1069.2 ~2 63.9 lxg/ml) 
which was significantly different from control rats 
(318.4 ~= 55.6 ~g/ml), while amylase concentrations did 
not differ from control rats. With  glucose, the extracts 
removed 30 rain afterwards elicited an amylase stimulation 
(3.43 • 0.34 mg/ml), whole trypsin concentrations did 
not differ from control rats. 

This study suggests that  food promotes a rapid activa- 
tion or synthesis of duodenal hormones which, in turn, 
stimulate the release of specific pancreatic enzymes. 

Elasticity of Muscles in Contraction and Rigor 
H. Dickhaus, J.  W. Herzig, H. J.  t fuhn and J.  C. Ri~egg 
I I .  Physiologisches Znstitut, 69 Heidelberg, 
Bergheimer Strasse 747 

The series elastic stiffness of muscle is largely located 
within the crossbridges and it depends on the number of 
bridges attached to aetin at any one moment (Huxley 
and Simmons 1971). In rigor all bridges are presumably 
attached (Ready, Holmes and Tregear 1965; Huxley and 
Brown 1967). The ratio of stiffness between fibres in con- 
traction and rigor should indicate tile fraction of bridges 
attached to actin at anyone moment during contraction. 
This ratio was found to be approximately one to two in the 
following way: glycerinated fibres of rabbit psoas or tor- 
toise iliotibialis were suspended in ATPsalt-solution (con- 
traction) or in ATPfree-salt-solution (rigor). The fibres 
were then stretched and released by up to 1% within 1.1 
msec by means of a ling-dynamics 101 vibrator which was 
controlled by a displacement and velocity dependent 
servo-amplifier and tension changes were recorded by 
means of a RCA-5734-transducer (resonance frequency 
3500 Hz). 

Respiratory Effects Caused by Intermittent Bulbar 
Stimulation in the Rabbit 
M. Fallert 
2. Physiologisches Institut der Universitiit, 
Obere Zahlbacher Strasse 67, D-65 Mainz, B R D  

Spirogram and diaphragmatic activity were examined 
during electrical stimulation of regions of the medulla 
oblongata. One volley of repetitive stimuli per breath was 

applied. The volleys were triggered by the animal's own 
respiration. During inspiration volleys of 120 msec dura- 
tion and 100 impulses per second caused and immediate 
and transient inhibition of the diaphragmatic activity. 
After the end of the volley, the inspiration continued. 
A rebound appeared: the tidal volume was increased. 
The inspiration was prolonged. The stimulation effects 
persiste d when respiration was activated by an additional 
dead space or was partially inactivated by artificial hy- 
perventilation or by inducing a metabolic alkalosis. The 
histological verifcation showed that  inspiratory inhibition 
and rebound activation could be elicited fl'om a relatively 
widespread area in the medulla oblongata. With afferent 
vagal stimulation with similar volleys, essentially the 
same effects were observed. Results suggest that  the ins- 
piratory rebound may be due to a delay in the activation 
by the respiratory centre of the central inhibitory feed- 
back mechanism. 

Angiotensin II in the Subfornical Organ (SFO) 
D. trelix 
Hirnforschungsinstitut der Universitdt 
August-Forel-Strasse 7, 8008 Zi~rich 

Recent investigations suggest that  angiotensin I I  ap- 
plied to the SFO surface elicits short-latency drinking 
behaviour (Simpson and Routtenberg, Science 187, 1172, 
1973). Therefore, we have studied the action of angiotensin 
I I  on single SFO unit discharges by applying this peptide 
with the aid of microelectrophoretic techniques. Angio- 
tensin II  produces a rapid acceleration of the discharge 
rate with a gradual recovery after withdrawal of the 
ejecting currents. The results of similarly applied acetyl- 
choline were in agreement with earlier findings (Akert and 
Steiner, Current Research Neurosciences, Vol. 10, 1-14, 
Karger 1970), showing an increase ill firing frequencies, 
which could be blocked by atropine sulphate. In contrast 
to these activating drugs, bradykinin, an angiotensin-like 
peptide, failed to show any alteration. The findings ob- 
tained with angiotensin I I  are consistent with the be- 
havioural effects and call at tention to the SFO as an im- 
portant  neural structure involved in the fluid control of 
the organism. 

Supported by SNSF, grants 3.774.72 and 3.822.72 

Binding of Norepinephrine to Specific Sites in 
Brown Adipose Tissue (BAT) 

y.  P. Giaeobino and L. Girardier 
D@artment de Bioehemie mddicale et Ddpartement de 
Physiologie de l' Universitd, 20, rue de l'Ecole-de-Mddecine, 
7217 Gen~ve d 

The interaction between norepinephrine (NE) and 
brown adipose tissue (BAT) cell membranes was studied. 
In  vitro experiments showed that  714C-DL-norepinephrine 
binds with isolated BAT microsomes. The results ob- 
tained with specific inhibitors of neuronal uptake (des- 
ipramine; reserpine) and with microsomes isolated from 
denervated BAT or from isolated brwon fat cells show 
that  the bulk of NE binding sites present in microsomal 
membranes have their origin in the brown adipocyte mem- 
branes. Studies with several structural analogues and Vit 
C determine the specificity of the binding sites. The fol- 
lowing observations led us to conclude that  the catechol 
binding sites (CBS) are not the fl receptors: (a) the order 
of binding affinities of the structural analogues is : dopa = 
dopamine > epinephrine~isoproterenol;  (b) NE binding 
to the CBS is not inhibited by propranolol; (c) D-NE and 
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L-NE have the same affinity for CBS; (d) an overload of 
dopa, sufficient to inhibit binding of NE to the CBS by 
70%, unchanges the adenylate cyclase stimulation by a 
submaximal dose of NE. 

Supported by SNSF, grant 3.721.72 

The Hydrosmotic  Effect of Vasopressin: a 
Scanning Electron Microscope (SEM) Study 
A. Grosso, F. Spinelli and R. C. de Sousa 
Dept. Physiologic, Eeole de Mddecim, 1211 Gen&e 4, 
Dept. ~/Ied. Expt.,  Ho//mann-La Roche ~ Co., Ltd., Bdle 

SEM offers a particularly suitable technique for study- 
ing the surface topography of epithelial membranes. This 
is a report of experiments in which SEM has been used 
to investigate vasopressin-induced alterations in the lumi- 
nal membrane of urinary bladders of toads Bu/o marinus. 
Bladders were mounted in glass chambers and water 
fluxes were monitored with an optical method. Tissues 
were then fixed in 2% glutaraldehyde and processed for 
SEM. In control bladders, 3 types of cells were seen: 
large polygonal cells covered with blunt microvilli; smalIer 
cells with long microvilli; and cells with a central orifice, 
occasionally showing a protruding mass of mucus. These 
correspond respectively to the granular, mitochondria- 
rich and goblet cells described with electron microscopy. 
Neither exposure of the bladders to a large osmotic gra- 
dient nor exposure to Pitressin in the absence of a gradient 
altered appreciably the epithelial surface. In contrast, the 
combination of Pitressin and an osmotic gradient resulted 
in a conspicuous diminution of the blunt microvilli of 
polygonal cells. However, the cells with long microvilli 
remained unchanged. These results suggest that  the hy- 
drosmotic effect of vasopressin is mainly exerted on the 
polygonal (granular) cells of toad bladder and that  move- 
ment of water across their apical border is a prerequisite 
for the disappearance of the blunt microvilli. 

Supported by SNSF, grant 3.1300.73 

Renal Acidification after Removal  of one Kidney 

J. P. Guignard and B. Filloux 
Service de Pddiatrie, H@itcd Cantonal Universitc~ire, 
1011 Lausanne, Suisse 

In dogs during metabolic alkalosis, uninephrectomy in- 
duces a progressive increase in the fractional excretion of 
Hut ,  Na and HCO a by the remaining kidney. Renal HCO a 
reabsorption being linked to hydrogen secretion in the 
urine, it is possible that  this adaptation is effected via an 
inhibition of hydrogen transport by the tubular cells. The 
present study defines the response of the remaining kid- 
ney during metabolic acidosis. Moderate or severe meta- 
bolic acidosis was induced in 15 rabbits. Exclusion of one 
kidney induced an immediate and transient increase in 
urine flow and GFR in the remaining kidney. There was 
also a marked transient increase in K excretion. Na frac- 
tional excretion did not change significantly. In severe 
metabolic acidosis, there was no significant change in urine 
pH, the excretion of t i tratable acidity and of ammonium. 
In moderate acidosis induced by sodium phosphate, there 
was no change in urine pH or NH 4 excretion but a signif- 
icant increase in the excretion of t i tratable acidity. This 
could be accounted for by the increased filtered load of 
phosphate buffer. The absence of adaptive compensation 
by the remaining kidney during metabolic acidosis sharply 
contrasts with the adaptation which is observed during 
metabolic alkalosis. 

Supported by SNSF, grant 3.749.72 

Central Control of Isometric  Finger Contraction in 
Primates 
M. C. Hepp, A. M.  Smith, U. R. Wyss and 
D. V. Diamond 
Institut /.~r Hirn/orsvhung, A ugust-Forel-Strasse 1, 
8008 Zi~rich 

Recordings from single cells in the precentral motor cor- 
tex of the Java  monkey were obtained during the perfor- 
mance of a precision grip of the hand in which careful 
control of the force exerted between the thumb and index 
was required. Animals were trained to produce for various 
durations sustained isometric forces within a selected 
range by squeezing a hand-held strain gauge. At the end of 
each cortical penetration, microstimulation through the 
recording microelectrode was used to evoke discrete 
muscle contractions via the cortico-spinal pathway, and 
to identify the cortical regions under study. Stimulation 
of the dentate and interpositus nuclei of the cerebellum 
were used to verify whenever possible whether a recorded 
cell received afferents from either of these two nuclei. 

Results show that  even in the production of finely re- 
gulated forces between the fingers involves the participa- 
tion of cells in the part of the motor cortex controlling 
proximal musculature, probably related to postural sta- 
bilization of the arm. 

Preliminary evidence suggests at least two types of cor- 
tical unit discharge patterns: cells which only discharge 
in relation to changes in force output, and cells which dis- 
charge in relation to both changes in force output  and 
maintained finger pressure. 

Electrophysiological Analysis  of Cerebello- 
Thalamocortical  Relations to Paroxysmal  
Discharges in the Motor Cortex (Penicillin Focus) 

R. Hess, Y. Tsukamoto and T. L. Frigyesi 
Department o/Neurosurgery, Kantonsspital, 
University o/Zurich, 8006 Zurich, Switzerland, 

Simultaneous recordings from the motor cortex (MC), 
n. ventralis lateralis thalami (VL), and medial thalamic 
complex (MT) have revealed that  the paroxysmal activi- 
ties in the MC following topical application of penicillin 
are preceded by prominent paroxysmal activites in VL 
and MT in the s uccinylclloline paralyzed, unanesthetized, 
encephale isol6 cat. Large amplitude positive and diphasic 
spikes (100-300 msec duration) in the MC, and simultane- 
ously occurring prominent negative waves (of similar 
durations) in VL and MT, were preceded by large ampli- 
tude positive waves (100-120 msec duration) at both tha- 
lamic recording sites. The positive waves in VL were de- 
tectable 60-80 msec sooner than the take-off of the neo- 
cortical spikes. The positive waves in NIT were initiated 
posterior to the onset of those in VL but prior to the onset 
of the spikes in MC. Thalamocortical paroxysmal activ- 
ities induced by topical application of penicillin to the 
MC were attenuated during archicerebdlar, but  abolished 
during neocerebellar stimulation. The data show that  par- 
oxysmal discharges in the penicillin focus in the MC re- 
flect underlying thalamic events. Synaptic mechanisms in 
VL are temporally closer coupled to the spikes in the peni- 
cillin focus than those in MT. The neocerebellar cortical 
and brachium conj unctivum evoked activities suppress or 
enhance, respectively, the spiking in the penicillin foe.us 
by their effects on the underlying synaptic mechanisms in 
the dorsal thalamus. 

Supported by the Swiss League Against Epilepsy 
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Zentrale Unterbrechung des Lungenkol laps-  
Reflexes  b e i m  Meerschweinchen 
T. Hess "Lt~zd E. A.  Koller 
Physiologisches Institut, Riimistrasse 69, 8001 Zi~rich 

Im Asthmaanfall des Meerschweinchens t r i t t  mit  Be- 
ginn der bronchialen Widerstandserh6hung eine At- 
mungsbeschleunigung mit  Zunahme des Lungenvolumens 
auf. Diese inspiratorische Reaktion konnte auf die Erre- 
gnng von vagalen Lnngenkoltaps-Afferenzen zurfickge- 
fiihrt werden; dem zentralen Verlauf dieser Fasern gall 
die vorliegende Untersuchung. An 100 spontan atmenden, 
mit Urethan narkotisierten Meerschweinchen wnrden mit- 
tels Hochfrequenz-14oagulation Liisionen im Mittelhirn, 
Pons oder Verlgngertem Mark gesetzt. - L&sionen, die den 
Tractus solitarins nnd/oder dessert vagale Afferenzen be- 
trafen, vermochten die zuvor nachgewiesene histamin- 
bedingte Asthmareaktion ohne Beeintr~chtigung der 
Spontanatmung zu unterdrticken. Der Frequenzeffekt der 
afferenten Vagusreizung konnte nach erfolgreicher Lasion 
noch nachgewiesen werden. Damit  ist eine allf/illige zen- 
trale Vagotomie ausgeschlossen und ein weiterer Nach- 
wets geliefert, dass die fiir das Asthma bronchiale typische 
Atmungsreaktion dutch Vagnsfasern vermit tel t  wird, die 
yon j enen fiir die <~ Selbststeuerung der Atmung~> verant- 
wortlichen zu unterscheiden sind. 

Lymphocyte  Uptake and Deiodination of Thyroid 
H o r m o n e s  in Thyroid Disease  
A. Hobcz, Th. Lemarchand-Bdraud and B. R. Scazziga 
Division de Biochimie Clinique, 
D@artemen! de Mddecine, H@ital  Cantonal Universitaire, 
1011 Lausanne 

The percentages of uptake and deiodination of thyrox- 
ine-I T M  (T4) and triiodothyronine -I 1~5 (T~) by normal 
human lymphocytes, incubated with both hormones for 
2 hours in a protein-free medium, were 6.7% ~ 0.5 SEM 
and 9.2% ~ 0.6 respectively for each uptake, and 13.9% 
J= 2.9 and 7.7% ~- 1.4 for each deiodiantion. These two 
parameters have been examined with lymphocytes from 
hyperthyroid patients before and during t reatment  and 
from hypothyroid subjects. With  lymphocytes from hy- 
perthyroid patients before t reatment  both parameters were 
increased, the uptake of T 4 {O t0.3~o -F 0.4 and of T s to 
13.3% ~ 0.5, the deiodination of T 4 to 34.2% ,-4- 3.4 and 
of T 3 to 20.1% ~- 2,2. With t reatment  these values re- 
turned to normal. Lymphocytes from patients with pri- 
mary hypothyroidism showed an increase in uptake com- 
parable to that  of hyperthyroids, but  a normal deiodina- 
tion. 

In all conditions the uptake of T 3 is higher than that  of 
T4, whereas in the case of deiodination that  of T~ is greater 
than that  of T a. 

Thus lymphocytes seem to be adequate target ceils for 
studying the peripheral metabolism of thyroid hormones. 

M e m o r y  Consol idation as a 'Response'  Directly 
Modifiable by Operant Conditioning? 
J.  P. Huston, C. Mondadori and P. G. Waser 
Institute o/ Pharmacology, University o[ Z#rich, 
Gloriastrasse 32, 8006 Z~rich 

Short-term memory is often considered to be coded in 
form of active electrophysiological events. The possibility 
of direct control over electrical brain activity by operant 
conditioning procedures led to the hypothesis that  short- 
term memory processes could be conceived of as 'res- 
ponses' directly susceptible to operant reinforcement, 
whereby reward of memory would be manifested as an 

improvement in learning. This hypothesis was confirmed 
in an experiment with 927 mice, which were given one 
learning trial in a passive avoidance procedure (step-down 
task), and retested 24 h later. The experimental groups 
were given 1 rain access to good reward at various times 
after the foot-shock. The control groups underwent exact- 
ly the same procedures, except that  they received no food 
reward. The groups which received reward 20, 30, or 50 
see after the learning trial performed significantly better 
upon retest (had longer step-down latencies) than their 
controls. Reward had no effect when presented immediate- 
ly (<5  sec) or later than 50 sec after the trial. We take 
these data as evidence that  a labile post-trial period in- 
volving a process of memory consolidation is susceptible 
to reward. I t  follows that  reward can determine learning 
not only by its contingency on the response to be learned 
but also by its contingency on the subsequent memory 
processes. 

Prol ine as a Putative,  Inhibitory Transmi t t er  
H. K~nzle and D. Felix 
Hirn/orschungsinstitut, A ugust- Forel-Strasse 1, 
8008 Z~rieh 

Histochemical data demonstrate a differential distribu- 
tion of silver grains after injection of ~H-leucine and 3H- 
proline into the cat cerebellar cortex. After leucine injec- 
tion, high grain density can be observed over Stellate, 
Basket, Golgi and especially Purkinje cells. In contrast, 
after application of 3H-proline the silver grains are located 
primarily in the tissue adjacent to the Purkinje cells, 
mainly in the supraganglionic region and between the 
faintly labelled Purkinje ceils. - Iontophoretic studies re- 
veal a reversible depressant effect of proline on the spon- 
taneous discharge of Purkinje ceils. The failure of a spe- 
cific interaction with strychnine and bicuculline leads 
to the conclusion that  L-proline is not competing with the 
receptors for 'glycine-like' nor 'GABA-like'  amino acids. 
These findings, together with other reported observations 
seem consistent with the hypothesis that  proline may it- 
self act as a neurotransmitter. 

Supported by SNSF, grants 3.774.72 and 3.822.72 

Poss ib le  Relat ionship between [Call and PK in 
Ventricular Muscle  
3 r. A.  S. McGuigan and J. B. Bassingthwaighte 
Physiologisches Institut, Bi~hlplatz 5, CH-3012 Bern and 
Mayo Clinic Rochester, Minn.  55907/USA 

In various excitable tissues it has been demonstrated 
that an increase in [Calf produces an increase in PI~. A si- 
milar effect for ventricular muscle was proposed by McGui- 
gan (J. Physiol. in Press). To test this idea, use was made 
of the relationship [Ca]i a [Na]~ [Ca]0/[Na]20 (Glitsch et 
al., J. Physiol. 209, 25-43) and the effect of the altered 
[Ca] ~ studied on the action potential. In these experiments 
alteration of ECa]i, by increasing [Na]i (cooling on oua- 
bath) or variation in the external concentration of Na or 
Ca gave results that supported the idea PK ~ [Ca]i. Since 
an increase in [Ca]i can also be induced in voltage clamp 
experiments (Bassingthwaighte and Reuter, Electrical Phe- 
nomena in the Heart, ed. de IViello : Academic Press) the out- 
ward current was measured at the end of a clamp of fixed 
duration and amplitude, at a low (6/rain) and at a high 
(60/rain) frequency. At the high frequency more outward 
current was measured, and this was proportional to ex- 
ternal [Cal. This frequency dependent increase was re- 
duced by blocking the Ca inward current by Verapamil. 
However at the higher frequency [Na]i would also be ex- 
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peered to increase.  These  resu l t s  also s u p p o r t  a connec t ion  
be tween  [Ca]~ a n d  fox. Such  a r e l a t ionsh ip  could exp la in  
r a t e - i nduced  s h o r t e n i n g  of t he  Alo as well  as some effects 
of me tabo l i c  inh ib i to rs .  

Supported in part by a Minn. Heart Association Grant 

V i s u a l  Def ic i t s  in  P i g e o n s  after Un i la t era l  
Forebra in  Les ions  

V. Mater, M. Tanaka and 2VI. Cudnod 
Institut fi~r Hirn/orschung der Universitdt, 
A ugusl-Forel-Strasse 7, 8029 Zi~rich 

Fif ty- f ive  p igeons  were t r a i n e d  m onocu l a r l y  to  discri-  
m i n a t e  two p a t t e r n s  p r e sen t ed  s imul t aneous ly .  W h e n  cri-  
t e r ion  was r eached  b y  each eye ind iv idua l ly ,  un i l a t e ra l  
lesions were m a d e  e i the r  in nuc leus  r o t u n d u s  (rt), nuc leus  
opt icus  pr inc ipa l i s  (op), or in  t he  wulst .  In  some cases, t he  
sup raop t i c  decussa t ion  was also sect ioned.  Pos tope ra t ive ly ,  
d i s c r im ina t i on  pe r fo r m ance  was impa i r ed  in mos t  p igeons  
w h e n  t he  eye p ro j ec t i ng  to t he  lesioned side was t e s t ed :  
Large  lesions inc lud ing  b o t h  r t  a n d  op p roduced  p e r m a -  
n e n t  def ic i ts ;  no  p a t t e r n  d i s c r i m i na t i on  was ever  l ea rned  
to cr i ter ion,  w h e t h e r  p re sen ted  p r e o p e r a t i v e l y  or not .  
However ,  a s imple  l i g h t - d a r k  d i s c r i m i na t i on  was per-  
fo rmed  perfect ly .  Sma l l e r  lesions in r t  a n d  op re su l t ed  in 
impa i red  r e t e n t i o n  a n d  slower l ea rn ing  of b o t h  an  easy  a n d  
a di f f icul t  p a t t e r n  task .  Lesions  in op or in  the  wuls t  pro- 
duced  s lower  l ea rn ing  on ly  of a d i f f icul t  d i sc r imina t ion .  
P e r f o r m a n c e  of t he  second eye was normal .  The  resu l t s  
sugges t  a cr i t ical  role in v isua l  d i c r i m i n a t i o n  t a sks  of a t  
leas t  two  d i f fe ren t  p a t h w a y s  to t he  t e lencepha lon .  

I m i d a z o l e  Inh ib i t i on  of H o r m o n e - I n d u c e d  S o d i u m  
T r a n s p o r t  

J. Marguerat, A. Grosso and R. C. de Sousa 
D@artements de Physiologie et de Mddecine, 
Ecote de M~decine, 1217 Ge~ve d 

I n h i b i t o r s  of phosphod ie s t e r a se  (loDE) h a v e  been  widely  
used to i nves t i ga t e  the  s t imulus-e f fec t  coupl ing  of hor-  
mones  in a v a r i e t y  of cells. I n  con t r a s t ,  t he re  is a d e a r t h  
of d a t a  on e x p e r i m e n t s  w i t h  a c t i v a t o r s  of P D E ,  pa r t i -  
cu la r ly  in i n t a c t  cell sys tems .  W e  h a v e  o b t a i n e d  d a t a  w i t h  
t h e o p h y l l i n e  s u p p o r t i n g  t he  v iew t h a t  s t i m u l a t i o n  of so- 
d i u m  t r a n s p o r t  in  frog skin  b y  oxy toc in  or no r - ep i neph r ine  
is m e d i a t e d  b y  cAMP. S tudies  were s u b s e q u e n t l y  des igned 
to  t e s t  t he  i m p a c t  of imidazo le  - a n  a g e n t  k n o w n  as an  
a c t i v a t o r  of loDE - on t h e  biological  effects  of these  hor-  
mones .  The  v e n t r a l  sk in  of frogs Rana ridibunda was 
m o u n t e d  in luci te  doub le  c h a m b e r s  and  exposed to iden t i -  
cal  a e r a t e d  Tr i s -R inge r  solut ions .  P o t e n t i a l  d i f ference 
(PD) a n d  sho r t  c i rcui t  c u r r e n t  (SCC) were m o n i t o r e d  b y  
s t a n d a r d  t echn iques .  S u b s t i t u t i o n  of imidazole  for  Tris  
(40 raM) resu l ted  in a b iphas ic  effect, w i t h  a rise in  loD and  
SCC, followed b y  a fall of b o t h  p a r a m e t e r s  to  va lues  be low 
those  pr io r  to  imidazole  exposure .  The  sa l i en t  f ea tu re  of 
t he  imidazole  act ion,  however ,  was  a m a r k e d  i n h i b i t i o n  of 
t he  s t i m u l a t i o n  of loD a n d  SCC b y  oxy toc in  or nor-epi-  
nephr ine ,  even  in t he  presence  of s u p r a m a x i m a l  a m o u n t s  
of t he  hormones .  P r e l i m i n a r y  e x p e r i m e n t s  w i t h  NH4C1 (20 
raM), a n o t h e r  a c t i v a t o r  of l~ gave  c o m p a r a b l e  results .  
These  f ind ings  sugges t  t h a t  a c t i v a t o r s  of l o D E s t i m u l a t e  
t he  e n z y m e  in b o t h  acel lu lar  and  i n t a c t  ceil sys tems  and  
a n t a g o n i z e  t he  biological  effects of t he  h o r m o n e s  b y  de- 
c reas ing  t h e  in t r ace l lu l a r  levels of cAMP.  

Supported by SNSF, grant 3.1300.73 

Structure  and B i o c h e m i c a l  Func t ion  of H u m a n  
Ske le ta l  M u s c l e  after a 100 k m  R u n  
H. Moesch, F. Oberholzer, H. Claassen and H. Howald 
Forschungsinstitut der ETS ,  2532 Magglingen and 
Anatomisches Institut, 3012 Bern, Switzerland 

In  order  to  i nves t i ga t e  t he  effects of all e x h a u s t i v e  phys -  
ical exercise on s t r u c t u r e  and  b iochemica l  f unc t i on  of 
ske le ta l  muscle,  needle  b iopsies  were t a k e n  f rom 11 t r a i n e d  
sub jec t s  before  and  a f te r  a 100 k m  run.  

E l ec t ron  mic roscopy  revea led  an  a l m o s t  comple te  di- 
m i n u t i o n  of t he  cel lular  glycogen and  t r ig lycer ide  stores,  
whi le  mi tochondr i a I  f ine s t r u c t u r e  was well  preserved .  

The  ac t iv i t i es  of t he  glycolyt ic  enzymes  hexokinase ,  
g lycera ldehyde-3  lo-dehydrogenase,  and  t o t a l  m a l a t e  de- 
h y d r o g e n a s e  on  t h e  one h a n d  a n d  t he  a c t i v i t y  of 3-hy-  
d roxyacy l -CoA-dehydrogenase  i nvo lved  in the  f l -oxidat ion 
of free f a t t y  acids on  t he  o the r  were s ign i f i can t ly  decreased  
b y  19 to 25%.  The  enzymes  of t he  ci t r ic  acid cycle seem to  
be less a f fec ted :  t he  a c t i v i t y  of succ ina t e -dehydrogenase  
was 9.9 4- 2.9 m m o l e s / k g  �9 ra in  before and  8.9 -4- 2.2 
m m o l e s / k g  �9 m i n  a f t e r  t he  run,  th i s  10% difference s ta t i s -  
t i ca l ly  no t  be ing  s igni f icant .  

Supported by SNSF, grant 3.561.71 

A n a l o g u e  Model  for Colour  D i s c r i m i n a t i o n  

F. J. Mi~ller 
Institut de physiologie, 7, rue d~t Bugnon, 
7077 Lausanne-CH U V 

H a v i n g  in m i n d  technolog ica l  appl ica t ions ,  an  e lect ronic  
model  was des igned to  al low the  s t u d y  of colour  discr imi-  
n a t i n g  ne tworks .  I t s  t e chno logy  der ives  f rom t h a t  of spe- 
cial pu rpose  ana logue  compute r s .  I t s  p h o t o r e c e p t i v e  ma-  
t r i x  ha s  3 ca tegor ies  of recep tors  h a v i n g  a m a x i m a l  sensi- 
t i v i t y  response  a t  one of t he  fol lowing w a v e l e n g t h s :  
515,550, a n d  620 nm.  The  ana logue  s ignals  coming  f rom 
the  m a t r i x  are ana lyzed  in para l le l  t h r o u g h  3 process ing  
stages,  t he  las t  one i n d i c a t i n g  t he  recognized colours.  The  
device  al lows t he  iden t i f i ca t ion  of 8 spec t ra i  colours  be- 
sides b l ack  a n d  whi te .  The  process ing  logic is insp i red  f rom 
the  k n o w n  neurophys io log ica l  m e c h a n i s m s  of colour  vi- 
s ion in p r ima tes .  I n t e r s t i n g  func t iona l  comapr i sons  can  be 
m a d e  b e t w e e n  t he  eIect ronic  n e t w o r k s  t h u s  o b t a i n e d  a n d  
ce r t a in  n e u r o n a l  ne tworks  found  in t he  v isual  sys tem.  

Supported by W.H.O., grant R0(N61 

P u r i n e  M e t a b o l i s m  d u r i n g  E x p e r i m e n t a l  
D i s t u r b a n c e s  of the  H o m e o s t a s i s  
J. Musit  ccnd E. Granzer 
Farbwerke Hoeehst AG, Abt. ]. Pharmakologie, 
D-6230 Frank/urt a. M. 80 (Germany) 

With the intention to study the influence of the distur- 
bances of the homeostasis on the development of the dis- 
orders in the purine and lipid metabolism a small animal 
model was developed allowing evaluations of pharma- 
cological activities in different experimental situations. In 
a series of experiments (male Wistar rats) the influence of 
(i) acid-base changes, (2) osmotic load, (3) carbohydrate 
osmotic load was investigated. The hyperuricemia and 
hyperurieosuria was produced by application of potassium 
oxonate (2, 4-dihydroxy-l, 3, 5-triazine-6-carboxylic acid). 
The induced acidosis in the hyperuricemic and hyperuri- 
cosuric rats decreased the urine elimination of uric acid, 
lowered the uric acid level in the kidney and elevated serum 
uric acid levels. Sodium chloride load increased the uric 
acid exc re t ion  w i t h o u t  changes  of se rum a n d  l iver  ur ic  
acid con ten t s .  The  app l i c a t i on  of f ruc tose  s t i m u l a t e s  t he  
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excretion of uric acid ; in addition fructose potentiates the 
hyperuricemic effect of potassium oxonate. The hyperuri- 
cosuric effect of fructose was accompanied by the in- 
crease of serum triglycerides. The results obtained with 
the experimental model prove the validity for the investi- 
gations of metabolic disturbances in humans. 

S o m e  P r o p e r t i e s  of the I so la ted ,  Per fused  
M a m m a l i a n  Eye  

G. Niemeyer 
Neurophysiologie-Labor der Universitiits-A ugenklinik, 
8006 Z~rich 

The isolated eye of the cat, perfused with a serum-en- 
riched, oxygenated salt solution, is suitable for the study 
of the electrophysiology of the retina. Variations in the 
flow rate, oxygenation, temperature, and pH of the per- 
fusate elicit prominent alterations of the electroretino- 
gram (ERG) and the compound action potential  in tile 
optic nerve (CON) to photo stimulation. - Under slow 
flow rates of perfusion, a-waves are established in the ERG. 
Gradual increase of the flow rate elicited progressive in- 
crements of the b-waves on the ERG;  part passu the CON 
increased in magnitude. Stepwise reduction of the partial 
pressure of the oxygen in the perfusate elicited pronounced 
decrements of the b-waves. Reduction of temperature of 
the perfusate from 39 to 26 aC (1) decreased the amplitude, 
(2) increased the latency, and (3) increased the peak time 
of the b-waves. Changing the pH of the perfusate from 7.4 
to 7.76 and 7.27 considerably reduced the amplitude of 
the b-waves and unmasked large a-waves. All these effects 
were reversible. The data indicate, that  the oxygen mass 
flow is a crucial parameter for functioning of the retina in 
the isolated eye. Equally important  that  this preparation 
is extremely sensitive to slight changes in pH and temper- 
ature. 

Supported by SNSF and by the Hartmann Miiller Foundation, 
Ziirich. 

An Ear ly  Opt ica l  S igna l  in I so la ted  S ing le  F ibres  
of F r o g  Ske le ta l  M u s c l e  

H. Oetliker and S. Baylor 
1)hysiologisches Institut der Universitiit Bern, 
Bi~hIplatz 5, 3072 Bern 

Changes in transmission of polarized light in single 
fibres of frog muscles between excitation and onset of 
contraction were measured by a photodiode through a 
water immersion ojective (NA 0.75, field diameter 500/z). 
When tile area closest to the cathode was observed, stimu- 
lation of the fibre caused a decrease in transmitted light 
of 0.1-0.2 % lasting 2 to 4 msec. This light signal had a max- 
imal amplitude at an angle of 45 ~ between plane of po- 
larization and longitudinal axis of the fibre. I t  was mini- 
mal at 0 and 90 ~ Blocking contraction by hypertonic 
Ringers reduced the amplitude of the optical response by 
a factor of 50-100. Measurement of transmembrane action 
potential within the area of Iight measurement showed 
that  in normal and hypertonic Ringer onset of optical 
signal oeurred within 0.5 msec after the action potential 
reached 20% of its height. Temporal proximity of optical 
and electrical events in hypertonic solutions suggests 
structural changes of the surface or tubular membranes 
as tile origin for the optical signal, The higher amplitude 
of the optical signal in normal Ringers indicates early 
conformational changes in other structures involved in 
EC-coupling. 

Supported by the US National Institutes of Health 

Ear Sk in  T e m p e r a t u r e  Changes  D u r i n g  F a s t  
Wave  S leep  in Cats  

1). L. 1)armeggiani, T. Cianci, M.  Calasso and 
G. Zamboni 
Istituto di Fisiologia umana, 1)orta San Donato 2, 
40727 Bologna, Italia 

Ear skin temperature during fast wave sleep was studied 
ill freely moving cats under different environmental con- 
ditions. Ear skin temperature increased at thermal neu- 
tral i ty (20 ~ 2~ and still more at low environmental 
temperature (0 ~= 2 ~ The observed changes in ear skin 
temperature depend on passive adjustments of ear skin 
blood flow to actual systemic arterial pressure as a result of 
a decrease in sympathetic outflow occurring in fast wave 
sleep. Preoptic heating (0.75 MHz, 50-90 mW, delivered 
by means of two electrode pairs), producing a steep in- 
crease in ear skin temperature during slow wave sleep at 
thermal neutrali ty and low environmental temperature, 
did not affect the slope of spontaneous ear skin tempera- 
ture changes characterizing fast wave sleep. These results 
suggest that  an alteration in hypothalamic autonomic 
control may underlie t h e  decrease in sympathetic outflow 
during fast wave sleep. 

Effects  of Changes  in P r e l o a d  on Mean  Ve loc i ty  
of F iber  Shor ten ing  in the  D o g  

W. Rafflenbeul, D. Bi~tterich, M. Mi~ller and 
H. t ). Krayenb~hl 
Dept of Internal Medicine and Institute o/Diagnostic 
Radiology, I4antonsspital, Riimistrasse 700, 8006 Z~rich 

The cineangiograph~cally determined mean velocity of 

circumferential fiber shortening (~cf) has been used as a 
measure of basal cardiac contractili ty in man. In order to 
test whether acute changes in preload affect the magni- 

tude of Vcf, dextran was administered i.v. in steps of +2,  
+ 4  and + 6 %  of body weight to 8 closed-chest anesthe- 
tized dogs. Prior to infusion cardiac reflex adjustments 
were minimized by 0.5 mg/kg propranolol i.v. and by 

cutting the vagi. ~cf  was estimated from left ventricutar 
(LV) cinefilms in the right anterior oblique projection. At 

+2  and + 4 %  of dextran Vcf remained unchanged as 
compared to control. At + 6 %  ~cf  decreased from 1.57 
circ/sec (control, i.e. after autonomic blockade) to 1.24 
circ/sec (P < 0.01). L V ~ ,  d1)/dt increased significantly 
up to the step of + 4 %  and decreased then slightly des- 
pite a further significant increase of LV end-diastolic 
pressure. In additional 6 dogs the largest volume load 
(+6%)  was applied as the first step after control. Under 
these conditions there was no significant change in ~cf. 

In conclusions, Vcf appears to be essentially independent 
of changes in preload. Its usefulness as a measure of 
contractili ty is however limited by the negative inotropic 
effect of repeated injections of contrast dye. 

Supported by SNSF 

Kinet ics  of Bi le  Sal t  T r a n s p o r t  by  the  P e r f u s e d  
Rat  Liver  

]. Reichen and G. 1)aumgartner (introduced by R. 1)reisig) 
Department o/Clinical Pharmacology, University o] Berne, 
trriedbi~hlstrasse dg, 3008 Berne 

Hepatic transport of bile salts from the blood into the 
bile, one of the main mechanisms of bile formation, in- 
volves two sequential steps, namely transport through the 
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sinusoidal and the canalicular membrane. Although the 
over-all excretion of bile salts has been well characterized 
no information is available on the kinetics of each of the 
two steps. The kinetics of 14-C-taurocholate (TC) uptake 
by the perfused rat liver were therefore investigated by a 
multiple indicator dilution technique (Goresky, Amer. J. 
Physiol. 207, 13, 1964) using 51-Cr-labelled erythrocytes 
and 99-Tc-m-labelled albumin as reference substances. 
TC uptake obeyed Michaelis-Menten kinetics and could be 
characterized by a V ~  of 32.5 nmol/s �9 g liver and a Km 
of 90.6 nmol/g liver. The excretory transport maximum 
determined by constant TC infusion was found to be only 
3.2 nmol/s.g liver. These findings indicate that  TC uptake 
is dependent on a saturable process compatible with car- 
rier~mediated transport or diffusion with subsequent 
binding to an intracellular protein, but is not rate-limiting 
in the over-all bile salt transport from blood to bile. 

I so la t ion  of N e u r a l  M u l t i - U n i t  A c t i v i t y  w i t h  
a Four  W i n d o w  D i s c r i m i n a t o r  

F. de Ribaupierre, A. Toros and Ch. Haeberli 
Imti tut  de Physiologic de l' Universitd, 
7, rue du Bugnon, 1011 Lausanne 

Isolation of different neuronal spike shapes within the 
electrical act ivi ty recorded with a single microelectrode 
has been approached by diverse methods. We propose here 
a discrimination based on amplitude and duration. A 
continuously variable time window can be adjusted at a 
chosen trigger level to eliminate wave shapes of longer 
duration than the chosen spikes. Two positive and two 
negative trigger levels are available, all associated with an 
independent time window. An amplitude window is pro- 
vided between the low and high levels of a same polarity. 
Four output  lines are available. On two of them pulses are 
fired whenever the signal falls into the amplitude and time 
windows associated with the low levels, on the other two, 
whenever the signal excesses the high levels but  falls with- 
in their t ime window. To check for the quality of the spike 
isolatioI1, the signal (to which the different pulses may be 
added) can be passed through a delay line and visnalised 
on a scope whose time base is triggered by the discriminat- 
ing pulses. Application of this technique to a microelec- 
trode study of the thalamic auditory relay nucleus is 
illustrated. 

Supported by SNSF, grant 3.239.69 

C o u n t e r - T r a n s p o r t  of A m i n o - A c i d s  and S u g a r s  in  
the G u i n e a - P i g  Intes t ine  

dr. W. L. Robinson 
D@artement de Chirurgie Expdrimentale, 
H@ital Cantonal, CH-I  011 Lausanne 

Counter-transport, the acceleration of snbstrate move- 
ment across a membrane by an elicitor, substrate or ho- 
mologue, at its opposite face, may be explained by two 
models : (A) inhibition of recapture of the transported mo- 
lecule by the carrier; (B) acceleration of movement  of the 
carrier on loading. Efflux of amino-acid or sugar from 
enterocytes can be accelerated by an elicitor, but influx 
cannot be stimulated by preloading. Efflux of amino-acids 
from guinea-pig intestinal sacs is more rapid into a Na+- 
free medium than into a medium with Na+, and is accele- 
rated by an amino-acid in both cases; sugar acceleration 
only occurs in the presence of sodium. Acceleration of 
efflux is independent of external volume. The sodium gra- 
dient across the membrane must remain intact for counter- 

transport. These results comply best with model A, pro- 
vided an unstirred layer is postulated at the intestinal sur- 
face. Model A is also consistent with a kinetic analysis of 
the effect of different elicitor concentrations, and, de- 
cisively, with the fact that  phloridzin also accelerates su- 
gar efflux, although it cannot cross the membrane. 

Precoc ious  Pu b er ty  in  Rats  After  S t i m u l a t i o n  of 
the  Bra in  

K. B. Ru], E. V. YoungLai and M. dr. Holmes 
Fondation pour recherches mddicales, 
6d, av. de la Roseraie, 1211 Gen~ve ,1 

Precocious puberty in female rats can be induced by 
pregnant mare serum (PMS), hypothalamic electrolytic 
lesions and administration of estrogen or androstanediol. 
We here report on the induction of puberty by electroche- 
mical stimulation (i.e. iron deposition from steel electrodes) 
of the hypothalamus. Five to 10 mC of direct anodal cur- 
rent was applied uni- or bilaterally to 23-day old rats. 
Three distinct groups of induced sexual maturat ion could 
be distinguished with vaginal opening (VO) occurring on 
days 26, 27 and 28 of life. The day 26 group had high 
ovarian estrogen and progestin (as determined by radio- 
immunoassays); a full set of tubal ova was present the 
following day. The day 27 group had low ovarian pro- 
gestin, but  also ovulated the next day. Animals with VO 
on day 28 had similar ovarian steroids as the day 27 group 
but did not ovulate. VO in untreated controls occurred 
around day 33. Like PMS-induced superovulation or 
spontaneous ovulation in the adult, the first ovulation 
provoked by brain stimulation could be blocked by Pen- 
tobarbital or Reserpine injected before the 'critical pe- 
riod' for LH release. We propose that  the discharge of 
L R F  caused by hypothalamic stimulation elicits release of 
gonadotrophins which, like PMS and exogenous steroids, 
provoke further activation via a positive feedback effect 
of ovarian steroids on the brain. 

Evidence  for T w o  Receptor  Areas  in  B r o w n  
A d i p o s e  T i s s u e  ( B A T )  

J. Seydoux and L. Girardier 
D@artement de •hysiologie de l' Universitd, 
20, rue de l'Ecole-de-Mddecine, 1211 Genkve d 

Giacobino and Girardier (this meeting) have shown 
that  brown adipocytes contain specific catechol binding 
sites (CBS) and that  the bulk of CBS does not represent the 
/3-receptor. On the other hand Chinet and Girardier (this 
meeting) have shown that  the displacement of norepine- 
phrine (NE) from CBS by Dopa produces a remarkable 
potentiation of NE calorigenic effect. An early response 
to NE in BAT is a membrane depolarization. This res- 
ponse is not modified by Dopa but desipramine, an inhi- 
bitor of neuronal NE re-uptake, increases the sensitivity 
to the hormone, producing a displacement of the dose- 
response curve of at least one order of magnitude. The 
same displacement can be observed after surgical denerva- 
tion. A model of the adipocyte membrane organization is 
proposed. /3 receptors responsible for depolarization are 
segregated in the region close to the nerve terminals, 
whereas/3 receptors responsible for controlling calorigene- 
sis are distributed in the remainder of the membrane. NE 
responses of the two areas are separately and differently 
modulated by the mechanisms of neuronal re-uptake and 
binding to CBS. 

Supported by SNSF, grant 3.721.72 and Emil Bare11 Foundation, 
Basle 
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E x t r a h y p o t h a l a m i c  Control  of A l i m e n t a r y  
Behavior:  Effects of L i m b i c  and Neocor t i ca l  
Spread in~  D e p r e s s i o n  and Electr ica l  S t i m u l a t i o n  
B. Sieg/ried, J.  P. Huston, A. A. Borbdly and P. G. Waser 
Institute o/Pharmacology, University o/ Z~rich, 
Gloriastrasse 32, 8006 Z~rich 

Single waves of spreading depression, triggered in the 
hippocampus, caudate nucleus or cortex of rats by appli- 
cation of 0.5-2.0 b~I of 25% KCI induces consumatory be- 
havior. Whereas cortical spreading depression induces 
mostly eating, but also drinking behavior hippocampal 
depression evokes primarily eating. Electrical stimulation 
(10-100 ~xA, 60-80 Hz, sinusoidal waves, at 1.0 sec train 
duration) of the same structures induces eating with simi- 
lar onset latencies (about 4 min) and response topography 
as after spreading depression. 

I t  is well known, that  electrical stimulation induces af- 
ter-discharges followed by postictal depression. The in- 
variant parameter for both treatments is likely to be neu- 
ronal depression, whereby the amygdala might be a criti- 
cal focus for the elicited behavior. These results lead to the 
hypothesis that  the post-stimulation eating resulting 
from stimulation of various subcortical areas, as well as 
the eating induced by various pharmacological agents, 
which cause amygdaloid-hippocampal seizure activity, 
may all be subsumed by a common mechanism linked to 
our depression-induced eating. 

Retrograde  A x o n a l  T r a c i n g  of T h a l a m o - T e l e n c e -  
pha l i c  Connec t ions  
P. Streit, E. Knecht, A.  Burkhalter and M. Cudnod 
Institut /~r Hirn/orschung der Universitiit, 
August-Forel-Strasse 7, 8029 Zi&ich 

Although the basic mechanisms underlying retrograde 
axonal transport of exogenous substances are unknown, 
the phenomenon itslef seems to provide an interesting new 
tool for tracing connections in the nervous system [K. 
Kristensson et al., Brain Res. 32 (1971) 399-406; J. H. 
LaVaiI et aI., Brain IRes. 58 (1973) 470-4771. After unila- 
teral injection of either horseradish peroxidase or Evan's  
blue-albumin into the wulst of young chicks, adult chickens 
and pigeons labeled neuronal cell bodies are found in both 
the ipsi- and the contratateral nucleus opticus principalis 
thalami. On the ipsilateral side labeled neurons mainly 
occur in the ventral  portion of this nucleus, whereas on the 
contralateral side they seem to be confined to the dorsal 
part. These ata confirm the ones of IR. E. Meier et al. 
(Exp. Brain ires, 1974, in press) obtained by means of the 
retrograde degeneration method. There are indications 
that  the contralateral projection crosses via the supraoptic 
decussation. 

Supported by SNSF, grants 3.124.73 and 3.823.72 

A l d o s t e r o n e  Effect in  the  E p i t h e l i u m  of the  Frog  
S k i n  - A N e w  Story  about  an Old E n z y m e  
C. L. Vo~te, a r, ThummeZ and M. Brenner 
Lab. Exptl. Nephrol., Kantonsspital and Institute o[ Org. 
Chemistry, University o/ Basel, 4000 Basel, Switzerland 

I t  is well established that  aldosterone stimulates active 
epithelial sodium transport. There is also increasing evi- 
dence that  thix effect on transport is mediated through an 
intermediate step of protein-synthesis. So far morpho- 
bioelectric results of our laboratory point to just one spe- 
cialized cell in all epithelia studied, namely the mitochon- 
dria rich cell or MR cell (C. L. Voflte et al. J. Steroid Bio- 
chem. 3, 161, 1972). This latter cell responds in a charac- 

teristic pattern to the hormone with respect to induction 
and protein synthesis. - We could now show that  carbonic 
anhydrase act ivi ty is not only selectively located in the 
MR cells but that  its activity pattern parallels our earlier 
morphological observations. - As there is evidence that  
sodium selectivity of the outer membrane in frog skin is 
strongly pH dependent (W. Zeiske and B. Lindemann, in 
prep.) we tentat ively propose that  epithelial transport re- 
gulation by aldosterone is mediated through carbonic an- 
hydrase (CA) and that  CA is induced, synthetized and 
secreted by the MR ceils. CA might control the pH in the 
extracellular compartment next to the outer membrane 
and thus regulate the sodium permeabili ty of the latter. 

Supported by SNSF, grant 3.0520.73 and the 'Fritz Hoffmann- 
La Roche Stiftung' 

M o d u l a t i o n  a l i m e n t a i r e  d 'un facteur duod6nal  
contr61ant la r6ponse  i n s u l i n i q u e  
A. Zermatten el J.  P. Felber 
Division de Bioehimie Clinique, Ddpartement de Mddecine, 
H@ital Cantonal Universitiiire, 1017 Lausanne 

Si le concept d 'un contr61e ent6ro-humoral de la s6cr6- 
tion d'insnline est d i jg  ancien, le facteur hormonal con- 
tr61ant la r@onse d'insuline g la nourriture n'a pourtant  
pas encore 6t6 identifii. Une approche de sa rigulation par 
les diff6rentes classes d'aliments a 6t6 faite g l 'aide du 
syst6me suivant: des extraits duod6naux aqueux prove- 
nant de rats surcharg6s par vole orale avec divers aliments, 
sont inject6s dans le tronc cceliaqne d'autres rats chez qui 
on dose l ' insulinimie portale avant  puis jusqu'~ 15 mi- 
nutes apr6s l'injection. 

Le glucose stimule de fagon biphasique l 'activit6 de ce 
on ces facteurs (5 et 45 minutes apr6s l'ingestion). Un 
hydrolisat de protdines (Nesmida) ne change enrien I'acti- 
vit4 de ce facteur. L'arginine et non la lysine stimnle de 
faw monophasiqne ce facteur 5 minutes apr~s son inges- 
tion. 

Ce facteur a 4t6 partiellement purifi~ par adsorption sur 
poudre de verre et 61ution Acide-Acetone, montrant  qu'il 
s 'agit d 'un peti t  polypeptide. 

E K G - V e r i i n d e r u n g e n  des  G e s u n d e n  
be i  akuter  H y p o x i e  
P. Laciga und E. A. troller 
Physiologisches [nstitut, Riimistrasse 69, 
CH-800I Zi~rich 

50 gesunde, 20-25j~hrige Studenten wurden im Liegen 
bei simulierter, schrittweiser H6henexposition (Unter- 
druckkammer) untersucht. In Schritten yon 1000 m wur- 
den Herzfrequenz und Blutdruck gemessen sowie die 
Standard- und unipolaren Brustwandableitungen aufge- 
nomrnen. Die maximale H6henexposition betrug 7000 m 
(302 mm Hg). - Mit zunehmender H6he steigen Herz- 
frequenz und Blutdruekamplitude; wXhrend der systoli- 
sche Blutdruck Ieicht ansteigt, f~tllt der diastolische ge- 
ringgradig ab. Im E K G  ist die P-Welle in II  und I I I  er- 
h6ht, das PQ-Intervall  verkiirzt. Die QRS-Alteration 
spricht im Sinne einer geringgradigen Drehung der 
elektrischen Herzachse in der Frontalebene und einer 
Verschiebung der {Jbergangszone naeh links. Hervorzu- 
heben sind die Anderungen der ST-Strecke und der T- 
Welle: Mit zunehmendem Sauerstoifmangel wird die 
ST-Strecke gesenkt, das T flacher, breiter und symmetri- 
scher, bis - ant 7000 m - die ST-Strecke in den Standard- 
und den links-praecordialen Ableitungen unter die Null- 
Linie absinkt, die T-Welle stark erniedrigt wird und pr~t- 
terminal negativ werden kann. 
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Determination of the Levels of NAD, NADH, 
NADP and NADPH in Polymorphonuclear 
Leucocytes (PMN) at Rest and During Ingestion 
with Heat Killed Staphylococci Albi 

A. A ellig, f . Fret and ~VI. Maillard 
Laboraloire Central de Chimie Clinique, H@ital Cantonal, 
1011 Lausanne, Suisse 

The levels of the coenzymes NAD, NADH, N A D P  and 
NADPH have been determined in PMN from human 
blood and from guinea-pig peritoneal exsudates using a ki- 
netic method involving enzymatic cyclisation as des- 
cribed by Nisselbaum and Green lanai.  Biochem. 27, 212 
(1969)1. For these two types of cells, the studies of the ef- 
fects of incubation at 37 ~ and of S. albi phagocytosis have 
led to the following observations: 

Human PMN incubated in the presence o/serum: 

- a tendency for the reduction in NADP levels during the 
incubation, which increases again during phagocytosis; 

- an increase during phagocytosis of NAD ; 

- no significant changes in NADH levels; 

- 'de novo' synthesis of coenzymes stun during phagocy- 
tosis. 

PMN from guinea-pig exsudates incubated without serum: 

- phagocytosis leads to an increase in NADP without 
changes in the other coenzymes; 

- d u r i n g  the incubation NADH levels increase whilst 
NADP and N A D P H  decrease. These results represent a 
disagreement with those of DeCh~telet [Infec. Immun. 6, 
302 (1972)] who observed a diminution in NAD and 
NADP levels in incubated guinea-pig PMN which he 
at tr ibuted to a NAD(P) glycohydrolase. 

Fluorescence Chan~es of Nicotinamide 
1,N6_Ethenoadenine Dinucleotide (~ NAD) 
upon Bindin~ to S o m e  Dehydrogenases  

A. Baici and P. L. Luisi 
Technisch-Chemisches Laboratorium der Eidg. Techn. 
Hochschule, Universiliitsstrasse 6, 8006 Zi~rich 

NADH fluorescence has been greatly exploited to ob- 
tain information about the enzyme-coenzyme interactions 
of many dehydrogenases. In order to obtain analogous in- 
formations for the oxidized coenzyme, we investigated the 
fluorescence of eNAD when bound to Octopine DH, horse- 
liver ADH, yeast- and lobster muscle GAPDH. eNAD is a 
coenzyme analog having a fluorescent tag on the adenine 
ring, and provided with a biological activity and an affi- 
nity which compare well with those of NAD. In all enzyme 
systems studied we found a blue shift of the eNAD fluo- 
rescence maximum, and a remarkable increase (by a factor 
13 -4- l) of fluorescence intensity. Interestingly, this en- 
hancement is close to that  found when the two aromatic 
moieties of the free coenzyme (which exists in solution as an 
internally stacked conformation) are enzymatically cleav- 
ed. These data are taken to indicate that :  (a) the adeno- 
sine moiety interacts with hydrophobic regions of the pro- 
teins, and therefore is involved in the binding process ; (b) 
the binding is accompanied by a conformational change of 
the coenzyme from a 'closed' to an 'open' conformation. 

Structural Studies of Human Liver Alcohol 
Dehydrogenase (HuLADH) Isoenzymes 
D. Berger, M. Berger and J. P. yon Wartburg 
Med.-chem. Instilut der Un@ers~t~it, CH-3000 Bern 9 

Isoenzymes of HuLADH are dimers composed of sub- 
units A, B, B'  and C. Two phenotypes of isoenzyme BB 
('normal' and 'atypical ') with different pH optima and 
specific activity but  identical electrophoretic mobility can 
be isolated from individual liver homogenates, suggesting 
the existence of a genetic variant  subunit IT. Schenker, 
Eur. J. Biochem. 24, 271 (1971)]. pH rate profiles show 
that  the variant isoenzyme (pH opt. 8.8) contains sub- 
units B 1 and B~, the usual isoenzyme (pH opt. 10.2) only 
B r The peptides of tryptic digests of the variant  isoen- 
zyme were compared with the usual ones. The primary 
structures of subunit B 1 and B2 show a high degree of ho- 
mology with subunit A from horse liver [H. J6rnvall, Eur. 
]. Biochem. ]fi, 25 (1970)]. The sequence of one peptide 
from the usual isoenzyme (B1B1) is Phe-Ala-Lys, corres- 
ponding to positions 229 to 231 in the coenzyme binding 
site of the horse enzyme. In the variant  isoenzyme, the 
corresponding sequence for the B2-subunit is Phe-Pro-Lys. 
The results indicate that  most 'atypical '  individuals gene- 
tically represent heterozygotes. 

Supported by SNFS, grant 3.8340.72 and USPHS, MH.16203 

Gluconeo~enesis from L-Serine 
Satish C. Bhatia, Saro] Bhaga and Simonne Rous 
D@artement de Biochimie mddicale, 
20, rue Ecole-de-Mddecine, 7211 Gen~ve 4 

In our studies on the gluconeogenic fate of L-serine in 
the perfused livers of fed and fasted rats, we observed an 
increase in the rate of glucose synthesis as the duration of 
fasting was increased. In the presence of quinolinic acid, 
an inhibitor of phosphoenol pyruvate carboxykinase, there 
was a marked inhibition of glucose synthesis and this inhi- 
bition increased with fasting. However, quinolinate did 
not inhibit  the radioactivity incorporation from z-serine- 
3-1~C in the case of fed rats. An assay of the activities of 
hepatic serine pyruvate transaminase (SPT) and serine 
dehydratase (SDH) revealed that  while SPT remained 
unchanged both in the fed and fasted state, SDH was in- 
creased severalfold by fasting. This increase could be 
supressed by Actinomycin D. 

These results suggest that  gluconeogenesis from L-serine 
does not proceed through one pathway alone. 

Changes in Activation of Adenylate Cyclase and of 
Dopamine Turnover in Rat Striatum During 
Prolonged Haloperidol Treatment  
W. P. Burkard and G. Barthol~ni 
Department o/ Experimental Medicine, 
F. Ho[[mann-La _Roche (~ Co. Ltd., d002 Basle, 
Switzerland 

Dopamine (DA) activates the adenylate cyclase in ho- 
mogenate of str iatum; this effect is antagonized by DA 
receptor blocking agents, e.g. haloperidol. Therefore, the 
adenylate cyclase in the striatmn might  be connected With 
the DA receptors (Kebabian et al., Proc. Nat. Acad. Sci. 
69, 2145, 1972). 
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In rats treated for 1 to 21 days with haloperidol 
(1 mg/kg daily, p.o.) a progressive enhancement of the 
activation of striatal adenylate cyclase by DA was ob- 
served. Conversely, the haloperidol-induced rise of striatal 
homovanillic acid markedly declined during prolonged 
treatment as compared to a single administration of tile 
neuroleptic drug. 

The increase in striatal homovanillic acid caused by 
neuroleptic agents probably indicates a compensatory 
feed-back activation of DA neurons triggered by the 
blockade of DA receptors (And6n et al., Life Sci. 3, 149, 
1964). I t  is therefore suggested that  the enhanced effect 
of DA on striatal adenylate cyclase during prolonged ha- 
loperidol t reatment  reflects a supersensitivity of DA re- 
ceptors which might be responsible for the reduction of 
the feed-back activation of the dopaminergic neurons. 

Purification of Angiotens in-Convert ing  E n z y m e  
from H u m a n  Semina l  P l a s m a  

D, Depierre and M. Roth 
Laboratoire central, Hopital Cantonal, 1211 Gen~ve 4 

Following the finding by Cushman and Cheung (Bio- 
china. Biophys. Acta 250, 261, 1971) that  human seminal 
plasma is rich in converting enzyme, we have partially 
purified the enzyme from this source, obtaining a 500-fold 
increase in specific activity. The procedure involved am- 
monium sulfate fractionation, gel filtration on Sephadex 
G-200, dialysis at pH 4.7, CM-cellulose batch filtration 
and chromatography on DEAE cellulose. From experi- 
ments on Sephadex G-200, the molecular weight was esti- 
mated to be 168.000, which correlates with the finding of 
Lee et al. (Arch. Biochem. Biophys. 742, 548, 1971)for the 
enzyme of human blood plasma. In  addition, a second 
fraction of higher molecular weight (about 420.000) was 
observed. Both fractions are inhibited by the nonapeptide 
SQ 20.881. Three substrates were investigated on the dif- 
ferent purification steps. Their susceptibility to the en- 
zyme was consistently in the order Z-Phe-ttis-Leu > 
angiotensin I > hippuryl-His-Leu. 

Teneur et r6partit ion des activit6s enzymat iques  
dans les 6osinophiles  de cheval  

J.-L.  Dreyer, A. Jdrg et 7 ). Porlmann 
Inst~tut de chimie physiologiqz~e de l' Universitd, Pdrolles, 
CH-7700 Fribo~rg 

Les activit6s enzymatiques des 6osinophiles isol6s selon 
la nouvelle m6thode out 6t6 d6termin6es dans des homo- 
g@nats de ces cellules et de leur substructures cellulaires. 
On a not6 l'absence totale d'histidine d@carboxylase, des 
monoamine et diamine oxydases. D'autres oxydases 
trouv@es normalement dans les p6roxysomes n'6taient pas 
pr@sentes non plus. Les cellules sont tr@s pauvres en fla- 
voenzymes, mats riches en NAD-Deshydrogenases. Le 
syst~me enzymatique des mitochondries est d@celable, 
mats peu important. Par contre, les 4osinophiles sont riches 
en enzymes protoplasmiques n6cessaires X la glycolyse. 
Ces r4sultats confirment de nombreuses observations 
histochimiques ant6rieures. Trois enzymes el1 rapport 
avee Ia r@gulation humorale ont pu @tre dgcel6s: l'ac6tyl- 
cholinest6rase, l 'ad6nylate cyclase et nn  enzyme d6gra- 
dant  l'adr@naline et la noradr6naline. L'@tude de la r@ar- 
tition de l'activit@ enzymatique a mis en @vidence une 
accumulation des p6roxydases, de la catalase et de cer- 
taines hydrolases qu 'on trouve soit dans les membranes 
soit dans les lysosomes. 

Cr4dit FNRS, n ~ 3.727.72 

Relation between Divalent  Cation Transport  and 
Divalent Cation Activated ATPase  in Yeast  P l a s m a  
Membranes  

G. F. Fuhrmann 
Pharmakologisches Institut der Universitiit Bern, 
Friedb~hlstrasse ,19, 3070 Bern 

In  decreasing order of affinity the divalent cations 
Mg++ = Co++ = Zn++ > Mn++ > Ni++ > Ca++ are taken 
up into yeast cells by a transport system which is depen- 
dent upon ATP derived from fermentation. St++ is not 
taken up. La+++ strongly inhibits the uptake of the di- 
valent cations. The order in which divalent cations acti- 
vate ATPase in isolated yeast plasma membranes is the 
same as for transport in intact  yeast cells. Mg++, Co++, 
Zn++ and Mn++ have the highest affinity for transport  and 
show highest activation of the' ATPase in plasma mem- 
branes. Ni++ and Ca++ have a low affinity and activate 
only slightly, while Sr++ is neither taken up nor does it 
activate. La+++ acts as a strong inhibitor in both systems. 
The pH optimum for Mn++ uptake and for Mn++-activated 
ATPase in plasma membranes lies near pH 7. Neither 
the Mn++-activated ATPase nor the lV[n++ uptake were 
inhibited by oligomycin or ouabain, whereas ATPase and 
uptake were inhibited by carbodiimide (EDAC). The 
good correlation between effects on transport  and on 
ATPase activity in the plasma membrane suggests that  
the divalent cation activated ATPase in yeast plasma 
membranes is involved in the transport  of these cations 
in intact yeast cells. 

Supported by SNSF, grant 3.770.72 

Detection of Tryptic  Pept ides  on Thin-Layer  
Cellulose Plates  by F luorescamine  

M. Furlan and E. A. Beck 
Hiimatologisches Zentrallabor, Inselspital, 3010 Bern 

Tryptic digests of fibrinogen derivatives (following plas- 
mic degradation) were examined by two-dimensional 
thin-iayer electrophoresis (pyridine: acetic acid: water 
20:7:973) and chromatography (tert. butanol:  formic 
acid: water, 695:10:295). The plates were dried and 
sprayed with 0.05% fluorescamine (Fluoram | Roche) in 
acetone and viewed or photographed under long-wave 
ultraviolet light. Subsequently, the same plates were 
sprayed with ninhydrin. Ftuorescamine clearly revealed 
several spots which were not detectable by the ninhydrin 
reaction. However, certain spots reacted more strongly 
with ninhydrin. The comparison of the differential pat- 
terns obtained with both reagents facilitates the identifi- 
cation of peptides on fingerprints. 

Effects of Fluorinated Compounds  on Acetyl -  
chol inesterase  

R. Gentinetta, U. Brodbeck, W. He/mann and 
M. Rottenberg 
Medizinisch-chemisches Znstit~l tier Universitiit, 
Bi~hlstrasse 28, 3000 Bern 9, und Laboratorium Wimmis,  
3752 Wimmis 

I t  is generally accepted that  an acyl-enzyme interme- 
diate is formed during the action of acetylcholinesterase 
(ACHE), the acylation presumably involving the forma- 
tion of a tetrahedral intermediate on going from the E-S 
complex to the acyl-enzyme. Substrate-like compounds 
being able to form tetrahedral adducts might be expected 
to strongly interact with ACHE. Thus pentafluoro-ben- 
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zoylcholine (Fs-BzCh), 3,3-dimethylbutyl-trifluoroace- 
tare (F3-DmbAc), ethyl-trifluoroacetate (F3-EtAc) and 
trifluoroacetone (F3-A) were tested as substrates and in- 
hibitors of ACHE. The results were compared to the effects 
of the parent, non-fluorinated compounds (listed in pa- 
renthesis). Fs-BzCh was a poor substrate for AChE from 
plaice body muscle; V ~ x / K m  = 0.2 and (Vmax/Km = 
25) but inhibited the eel enzyme; Ki = 90 ix3/i, (Ki 
800 tzS/i). DmbAc was a substrate for the eel enzyme 
(Kin ~ 10 mM); F3-DmbAc, although very labile in 
aqueous solutions, was a strong inhibitor; Ki ~ 40 nM. 
Compounds with less resemblance to the substrate also 
inhibited eel ACHE. F3-EtAc had a Ki = 100 ~M, (Ki = 
25 raM) and F3-A a Ki = 200 aM (g i  ~_ 100 mM). I1R- and 
NMR-spectroscopy suggested that  the fluorinated com- 
pounds readily form hydrates, the resulting tetrahedral 
structure possibly being responsible for the strong inhibi- 
tion of ACHE. Thus these compounds might be regarded 
as transition state analogue inhibitors of ACHE. 

S y n t h e s i s  of G l y c o s a m i n o g l y c a n s  by  Cornea l  
E p i t h e l i u m  in Vitro  
M. C. Gniidinger and M. E. Schwager-Hi~bner 
Universiliits-A ugenklinik, Mittlere Strasse 97, 4056 Basel 

I t  is now an established fact that  tile epithelium of the 
avian and rabbit cornea synthetizes eollagenlike proteins 
and even fibrils. Hitherto collagen and glycosaminogly- 
cans (GAG) were assumed to be of mesodermal origin only. 
Therefore tile question arises whether corneal epithelial 
cells are also capable of producing GAG. Epithelial cul- 
tures of the rabbit  cornea and cultures of corneal fibro- 
blasts were incubated either with D-glucosamine-6-~H or 
Na23sSO~. Following the exposure the cells and the nu- 
tr ient medium were digested with pronase, thoroughly 
dialysed against Na2SOJdistilled water and treated with 
TCA and ether. GAG-fractions were Muted from cellulose 
columns wi th  seven salt solutions of increasing ionic 
strength. The epithelium incorporated the precursors, 
but  the shape of the fractionation curves differed from 
the curves of the fibroblasts. In the latter the peaks of 
CPC-soluble and CPC-insoluble fractions resembled the 
ones found ill cultured chick corneal fibroblasts. Epithelial 
synthesis of GAG may implicate a regulation of fibril di- 
ameters ill newly formed collagen in the embryonic stage 
or in wound repair. I t  has been demonstrated in other 
systems that  fibrillogenesis is influenced by GAG. 

Supported by SNSF, grant 3.534.71 

Charac ter i za t ion  of H u m a n  Clq w i t h  R e s p e c t  to 
i t s  B i o l o g i c a l  A c t i v i t y  

C. Heusser a~d H. R. Knobel 
Instilut de Biochemie, Universitd de Lausanne, 
21, ~,ue du Bugnon, 7011 Lausanne 

Clq, the first component of complement reacts with im- 
mune complexes; after its fixation Clq becomes modified 
and activitates Clr (and indirectly Cls) and thus triggers 
the complement activation sequence. 

Two Clq-activities were measured; the hemolytic acti- 
v i ty  of Clq in presence of RCIq and the binding of lssI-Clq 
to ovalbumin-antiovalbumin complexes, which was de- 
pendent on the ratio of IgG per Clq. Under the conditions 
tested 100% binding occurred at molar ratios over 13, and 
50% at a ratio of 3 IgG per Clq (nonspecific binding: 5%). 

No specific fixation could be detected using immune com- 
plexes prepared with F(ab')2 instead of normal IgG. Bind- 
ing act ivi ty was found to be less susceptible to chemicals 
(NaIO4, 12, DTT, urea), as well as to proteases (trypsin, 
chymotrypsin, collagenase) than hemolytic act ivi ty and 
thus may be due to a more restricted region within tile 
molecule. 

Incubations of Clq from pH 4.5 up to 10 (at 4~ and 
temperature up to 45~ (at neutral pH) did not affect 
either activity. An activation effect was induced at 35 ~ 

The pI  of Clq was determined to be 9.9 at 4~ 

Supported by SNSF, grant 3.061.73 

T h e  R e a d t h r o u g h  P r o t e i n  A 1 is  R e q u i r e d  for in 
v i tro  R e c o n s t i t u t i o n  of In fec t ious  Qfl P a r t i c l e s  

H. Ho/stetter, H. J. Momtein and C. Weissmann 
Institul /Ytr Molekularbiologie I, Universitiit Zi~rich, 
HiSnggerberg, 8049 Zi~rich 

The capsid of group I phages (MS2, R17) consists of 
about 180 molecules of coat and one of maturat ion protein. 
Both protein species are essential for infectivity of the 
particle [Roberts and Argetsinger-Steitz, Proc. Natl. 
Acad. Sci. U.S.A. 58, 1416 (1967)]. The group III phage 
Qfl contains an additional protein (IIb or At) which arises 
by readthrough at the end of the coat cistron. In order to 
establish whether all Qfl capsid components are required 
for infectivity, the three viral proteins were purified by 
chromatography on hydroxyapatite in the presence of 
SDS. Infectious virus particles could be reconstituted by 
mixing solutions of all protein components in 6M guani- 
dinium hydrochloride with Q/3RNA and dialyzing against 
a buffer containing 0.15 m NaC1. Specific infectivities of 
4 • 103-1.3 • 105 pfu/vg 1RNA were attained. Omission of 
any one component reduced • infectivity below 10-50 
pfu/~g RNA showing that  all proteins, including the 
readthrough protein, were required for the reconstitution 
of infectious virus. 

Supported by the SNSF and the Jane Coffin Childs Fund 

Inhib i t ion  of A d e n i n e - U p t a k e  into  I so la ted  Fat  Cel l s  
U. Honegger, E. Burri, K. Schilt and P. Bally 
Pharmakologisehes Institut Bern, Friedbi~hlstrasse 49, 
3008 Bern 

The uptake of adenine-l~C (initial concentration 8.4 ~zM) 
into rat fat-cells incubating in Krebs-lRinger-bicarbonate- 
buffer with serum-albumin and glucose, was progressively 
inhibited with t ime: the disappearance-curve, log(adenine) 
vs. time, was concave-up. ACTH~ ~-21 (Synacthen| 
10-UV[, further increased this inhibition. Less than 1 per 
cent of the total  adenine-prelabelled cell-pool of purine 
derivatives was released as adenine during incubation 
with or without ACTH. ATP-content  of fat-cells was 
neither changed significantly after 12 and 30 minutes of 
incubation in the absence of ACTH, nor after 12 minutes 
in its presence. A 15 per cent decrease in ATP-content  was 
observed after 30 minutes of incubation with ACTH. Hen- 
ce, a change in availability of ATP for the synthesis of 
P-ribosyl-PP (PIRPP) is not likely to account for the ob- 
served inhibition of adenine-uptake if one assumes a ho- 
mogeneous ATP-pool. Progressive release and accumula- 
tion of adenosine, inosille and hypoxanthine in the incu- 
bation medium was positively correlated with the inhibi- 
tion. These compounds are known to influence PRPP-  
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synthesis as well as the reaction P R P P  +adenine --> AMP 
+PP~. The latter step is considered to be responsible for 
the uptake of adenine into cells. 

Supported by SNSF, grant 3589.71 and the Sandoz-Stiftung 

Effect of A d r e n e r g i c  B lockers  on the  A c t i v a t i o n  
of Bra in  A T P a s e  by  N o r a d r e n a l i n e  
P. [wangoff, A. Enz and A. Chappuis 
Med. Grundlagenforschung SANDOZ AG, dO02 Basel 

Cat brain ATPases (A) are activated by noradrenaline 
(NA) under particular ionic conditions (K+ > 5 raM; 
Mg 2+ > 2 raM) see IRCS : Biochem. Neurobiol. Neurophys- 
iol. Pharmacol. 2, 1182 (1974). The influence of different 
NA-concentrations (10 -a -10-~M) upon Na+-K+-ATPase 
(AN) and Mg2+-ATPase (AM) was determined in homo~ 
genates of brain cortex and of subfractions obtained by 
sucrose density gradient centrifugation. Whereas AM 
showed only moderate activation by NA in all subfrac- 
tions, an activation on AN could be ciearly detected. The 
increase of AN by NA, strongest in the myelin fraction was 
20% lower in the synaptosomal, in the supernatant frac- 
tion and in the whole homogenate, e- and/3-blockers were 
added to the assay without preincubation. The blockers 
showed a decrease of the excitated AN-activity. Proprano- 
lol (PR) inhibited AN 1.3 • more than phentolamine. 
Even PR  reduced the basal activities of both A. To con- 
clude we suggest that  NA probably takes part  in regula- 
tion of neuronal resp. glial AN. Therefore adrenergic 
blockers as antagonists of NA possess influence on this 
mechanism too. 

Fructose  M e t a b o l i s m  and G l y c o g e n o l y t i c  Effect of 
G l u c a g o n  in  Perfused  Rat  Livers  

A. ]akob, B. Hauri and S. Diem 
Stoffwechsellabor, Med. Klinik, Kantonsspital, 
8006 Zi~rich 

Livers from fed rats were perfused in a non-recirculating 
system with [U-14C]-fructose (4 raM) and/or glucagon 
(3 nM) for 20 min. Net glucose, lactate and pyruvate  pro- 
duction rates and fructose uptake were measured during 
the last 3 min of periusion. The specific activities of glu- 
cose and fructose were determined in the perfusate leaving 
the liver after separation of glucose and fructose on Do- 
wex I. Fructose enhanced net glucose production in the 
absence of glucagon but decreased it in the presence of 
glucagon, in spite of a slight stimulation of glucose forma- 
tion from fructose. The decrease in net glucose production 
under these conditions was associated with a strong inhi- 
bition (65%) of glucose formation from glycogen, as calu- 
lated from the specific activity of glucose. From the ba- 
lance of 6-C-units comparable values were obtained. 
The activity of phosphorylase a in homogenates of livers 
perfused with glucagon were the same in the presence and 
absence of fructose. I t  may be concluded, that  the gluca- 
gon induced conversion of phosphorylase b to a was unaf- 
fected. However phosphorylase a appeared to be inhi- 
bited, possibly by fructose-l-phosphate. 

J - C h a i n  in Mur ine  I~A M y e l o m a  Prote in  

H. Jaquet and A. Colombini 
Institut de Biochimie, 27, rue du Bugnon, l O17 Lausanne 

The MOPC-315 IgA mye]oma protein from BALB/c 
mice comprises monomeric and oligomeric units and has 

an antibody-like affinity for DNP-groups. I t  was isolated 
by affinity chromatography and the purified protein was 
submitted to mild reductive cleavage (0.005M DTT;  
0.015M iodoacetamide). Polyacrylamide gel electropho- 
rests (PAGE) showed a homogeneous band (s~0,w7 S). After 
stronger reductive cleavage of MOPC- 315 protein (0.15 M 
DTT; 0.45 M iodoacetamide), a band migrating ahead of 
L-chains was observed; this material had M.'Wt 26,000 
Daltons (by Yphantis density equilibrium centrifugation). 
Components of varying molecular size were obtained when 
MOPC-315 protein was separated by sucrose density gra- 
dient ultracentrifugation. Reductive cleavage of these 
isolated components with graded concentrations of DTT 
should reveal the location of J-chain and perhaps also the 
structural linkage between this and other units. 

Supported by SNSF, grant 3.061.73 

N e u e  Methode  zu r  I s o l i e r u n g  der G ran u la  aus  
re inen  Pferde-  E o s i n o p h i l e n -  Pr l iparaten  

A. f drg, ar.-L. Dreyer und P. Portmann 
Physiologisch-chem. Institut der Universitdt, 
Pdrolles, CH-7700 Fribourg 

Eine gegeniiber friiher wesentlich raschere und scho- 
nendere Isolierung der Eosinophilen konnte erreicht wet- 
den durch spontane Sedimentation der eosinophilenhalti- 
gen zentrifugierten Erythrocytenschicht, suspendiert in 
6%iger Plasma-Polyvinylpyrrolidon-Mischung. Die in 
Suspension bleibenden Eosinophilen k6nnen abgesaugt, 
dadurch vollst~indig vom Erythrocytensediment abge- 
trennt und dutch eine kurze H~Lmolyse (<  1 rain) yon den 
noch verbleibenden Erythrocyten befreit werden. Die 
Freisetzung intakter Granula aus Pferde-Eosinophilen ist 
wegen ihrer Gr6sse schwierig. Von alien untersuchten Me- 
thoden ergab nur die Gas-Depressionsmethode gute und 
reproduzierbare Resultate, wobei eine nachfolgende Tren- 
hung der Zellstrukturen im Saccharose-Dichtegradienten 
(Zonalrotor) erlaubte, Pr/iparate von Membranen, Granu- 
la, Kernen und 16slichen Anteilen der Eosinophilen in re- 
lativ grossen Mengen zu erhalten. Diese Fraktionen wur- 
den elektronenmikroskopisch auf ihre Reinheit iiberprtift 
(Dr. Hodel und Hauser, Sandoz) und ftir die Untersuchung 
des Fermentgehaltes und der Enzymvertei lung in den 
Eosinophilen verwendet. 

Unterstiitzt durch NF, Projekt 3.727.72 

M u s c u l a r  Contract ion  in  Crayf ish:  R e g u l a t o r y  
S y s t e m s  in  Re la t ion  to C a l c i u m  
L. Kohler, G. Benzonana and E. A. Stein 
Ddpartement de Biochimie de l' Universitd de Gen~ve, 
Case postale 78, aronction, 12] 7 Gen~ve 8 

The biochemical events and proteins implicated in the 
regulation of muscle contraction in crustaceans have not 
received much attention yet. From the physiological point 
of view, the regulatory systems of crustacean muscle ap- 
pear less elaborate than those found in vertebrates. We 
have shown that the native tropomyosin of crayfish tail 
muscle, which induces the calcium sensitivity of desensi- 
tized actolnyosin ATPase, is composed of 2 proteins, tro- 
ponin and tropomyosin. These proteins have been purified 
and separated, their combined action is equivalent to that 
of native tropomyosin. Tropomyosin is a single chain of 
MW 40,000 while troponin is made of 3 components of 
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MW 54,000, 29,000 and 16,000. Crayfish sarcoplasmic re- 
ticulum functions as a calcium pump. Fragmented sarco- 
plasmic reticulum (FSR) has been obtained in the form of 
homogeneous vesicles probably made of a single glycopro- 
rein combined with phospholipids. In the presence of ATP, 
FSR binds calcium and inhibits the superprecipitation of 
actomyosin. I t  appears that  the biochemical regulation of 
muscle is essentially similar in crayfish and rabbit. 

Supported by SNSF, grant 3.725.72 

Characterization of Human Clq with Respect to 
its Structure 
H. R. Knobel, C. Heusser, W. Villiger and H. Isliher 
tnstitut de Biochimie, Universitd de Lausanne, 
21, rue du Bugnon, 1011 Lausanne, and Anatomisches 
Institut der Universitiit Basel 

Clq was purified from fresh normal human serum accord- 
ing to three different methods: (1) DNA-precipitation 
(Agnello et al., Immunology 19, 909, 1970), (2) low ionic 
strength (Yonemasu et al., J. Immunol.  106, 304, 1971) 
and (3) a modified method of Miiller-]?;berhard. 

Electron microscopy by negative staining with uranyl- 
formate revealed the three Clq preparations to consist of a 
central part  surrounded by six peripheral parts. For bio- 
chemical analysis the different Clq preparations were ra- 
dioiodinated using lactoperoxidase according to Heusser 
et al. (J. Immnnol.  110, 820, 1973). Dissociation and re- 
duction of Clq revealed tile same molecular ratio of the 
two noncovalently and the three covalently linked sub- 
units in all preparations, demonstrating the smaller, ra- 
dio-labelled subunits to be an integral part  of the Clq mole- 
cuie. 

Adsorption of collagenase-digested Clq by ovalbumin- 
antiovalbumin complexes indicates its larger noncovalent- 
ly bound subunit  (presumably the peripheral part) to be 
involved in fixation to immune complexes. 

Supported by SNSF, grant 3.061.73 

Temperature-Determined Functions in Octopine 
Dehydro~enase 
P. L. Luisi and A. Baici 
Technisch-Chemisches Laboralorium der Eidg. Techn. 
Hochschule, Universitdtsstrasse 6, 8006 Zi~rich 

The body temperature of poikilotherms is a direct func- 
tion of the environmental  temperature, and, consequently, 
several biological processes may be affected by tempera~ 
tare changes. In  the last few years, it has been shown that  
enzymatic systems of poikilotherms have interesting re- 
gulatory mechanisms which enable the animal to mini- 
mize the effect of temperature changes. We wish to report 
on the influence of tempera~cure on the enzymatic func- 
tions of Octopine Dehydrogenase (ODH), a monomeric 
enzyme extracted from the molluscus _Pecten maximus L. 
We found that  the dissociation constant of NAD and 
NADH to ODH, as well as corresponding Kin, are practi- 
cally temperature independent between 3 ~ and 30 ~ the 
enzyme-coenzyme affinity is therefore not influenced 
by external temperature changes of tile seaenvironment. 
We will discuss these findings in terms of thermodinamics 
and of the molecular mechanism which permits a tempera- 
ture independent binding process. 

Properties of Neurophysin from Nenrosecretory 
Granules ('Native' Neurophysin?) 

M. Meyer-Grass and V. ]Jli~ka 
Institut [i~r Molehularbiologie and Biophysih, 
E T H  HSnggerberg, 8049 Zi~rich 

The binding of tritiated lysine vasopressin (LVP) to the 
( 'native' ?) neurophysin isolated from bovine neurosecre- 
tory granules (NSG) was measured by equilibrium dialysis 
and analysed by Scatchard plots. Two populations of 
binding sites, with Kass = 2.3 • 106 and 2.4 • 1051/mole and 
capacities 1/a and 2/3 of the total, respectively, were found 
in addition to nonspecific (Kass < 104) sites. The total 
high-affinity binding capacity is of the same order as the 
vasopressin content of the N SG. In  disc gel electrophoresis 
and gel electrofocussing the NSG proteins showed a simi- 
lar pat tern as neurophysin acid-extracted from acetone- 
dried pituitaries but  their stability was higher (binding 
unchanged on 7-24 h dialysis). Two components corres- 
ponding to neurophysins I and I I  were partially separated 
by electrofocussing (sucrose gradient, pt-I 4-6). Glc-ms 
analysis of hydrolysates indicated ~he presence of stearic 
and palmitic acids, supporting the suggestion [Mylroie, 
Koenig, J. Histochem. Cytocheln. 19, 738 (1971)] that  the 
native neurophysins are lipoproteins. 

Supported by SNSF, grant 3.424.70 

Sodium Transport in Isolated Vesicles of Brush 
Border Membrane 
H. 2VIurer and U. Hop/er 
Laboratorium ]g~r Biochemie, Eidgenbssische Teehnische 
Hochsch~tle, Universiliilsstrasse 16, 8006 Z~irich 

The Na+-permeability characteristics of brush border 
membrane were investigated ill a system of isolated mem- 
brane vesicles from rat small intestine. These vesicles re- 
versibly take up Na + from the medium into an osmotically 
active space, suggesting transport  rather than binding. 
This uptake is little affected by temperature. The satu- 
ration kinetics and its independence from metabolic pro- 
cesses characterize it as a 'facilitated diffusion' type of 
transport. Interestingly, ~ proton gradient (vesicles > me- 
dium) can support a transient accumulation of Na + above 
the equilibrium concentration. This 'active' transport of 
Na + is abolished when the electrical potential across the 
brush border membrane is kept at zero by relatively high 
concentrations of permeable ions (e.g. KSCN in the pres- 
ence of valinomycin). These findings suggest that  the 
brush border membrane contains a 'carrier' or a 'channel '  
with a high conductance especially for Na (but not for K+) 
and that  this structure is not denatured by the isolation 
procedure for the purified membrane. 

Supported by SNSF, grants 3.511.71-3.0090.73 

Isolation and Respiration of Leucocyte Mito- 
chondria 
1 ~. Nessi, d r. Fret, S. Billesbolle and A. Phavorin 
Laboratoire Central de Chimie Clinique, Hdpital Cantonal, 
7011 Lausam4e, Suisse 

Polymorphonuclear leucocytes and lymphocytes have 
been isolated from human blood using a modification of 
B6yum's technique (Seand. J. Clin. Lab. Invest. 21, 1968, 
suppl. 97). Heparine (20 U/ml leucocytes) was used for 
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the destruction of the ceils. Respiration of purified mito- 
chondria was determined by the method of Barzu [Anal. 
Biochem. 25, 344 (1967)], using oxyhemoglobin both as an 
oxygen donor and as a photometric indicator of the reac- 
tion (435.8 nm). Human  lymphocyte mitochondria and 
guinea-pig macrophages both have an oxygen consumption 
of 50-100 nAtoms • rain - t  •  -~ protein, a respiratory 
control of 2, an acceptor control index of 4, and an ADP/O 
ratio for succinate of 1.87 (A case of lymphoblastosis: 300 
nAtoms • 2 1 5  -x protein, ACI = 4.16, CR = 2.14, 
ADP/O = 1.83). These results provide a direct demonstra- 
tion of oxidative phosphorylation in the leucocyte. Elec- 
tron-micrographs of granulocyte mitochondria reveal an 
important granular contamination which explain the re- 
latively low respiration (20-30 nAtoms •  -~ • - t  
protein) and the difficulty experienced in determining the 
respiratory control, acceptor control index and the ADP/ 
O ratio. Whatever cell population, the oxygen consump- 
tion is always greater in the presence of FAD-dependent 
(succinate and a-glycero-phosphate) than in the presence 
of NAD-dependent substrates. 

Supported by SNSF, grant 3.767.72 

The MTLA and 0 antigenic activities, as tested by micro- 
complement fixation and inhibition of lymphocyto-toxi- 
city are detected on the same protein having an apparent 
molecular weight of 35,000-40,000 dMtons. The specific 
xenoantigenic activity was increased 120 fold compared to 
the activity of the original cell homogenate. The alloanti- 
genie specific activity was 60 times higher on the purified 
material. 

Similar results were obtained when the purification pro- 
cedure was performed with butanol-extracted mouse 
brain proteins. Immunizat ion of AKR mice with purified 
protein evoked anti-0 alloantiserum. By immunization of 
rabbits with 50-300 ag of purified protein, potent antisera 
were obtained which were specific for mouse T-cells and 
did not require absorption with mouse nonlymphoid tissue 
(liver, erythrocytes) or bone marrow cells. 

The preparation of similar fractions from human thymo- 
cytes and brain is currently attempted since they could 
provide a suitable material to obtain specific antisera to 
human thymus-derived lymphocytes with minimal absorp- 
tion procedures. 

Supported by SNSF, 3.061.73 

T r a n s p l a c e n t a l  Contro l  of E n z y m e s  I n v o l v e d  in 
E p o x i d e  F o r m a t i o n  and Inac t iva t ion  

F. Oesch with the technical assistance of K. Suda 
Biozentrum of the University, Klingelbergstrasse 70, 
CH-4056 Basel 

For several foreign compounds it has been demonstrated 
that  they pass the placenta. Aromatic and olefinic com- 
pounds can be metabolized by microsomal monooxy- 
genases via epoxide intermediates. Due to their electro- 
phiiic reactivity such epoxides can form covalent bonds 
with DNA, RNA and proteins thereby causing adverse 
(mutagenic, carcinogenic, cytotoxic) effects. The balance 
between epoxide forming and inactivating systems there- 
fore appears to be of great importance. The present study 
delineates pre- and postnatal levels of monooxygenase(s) 
responsible for epoxide formation, and epoxide hydrase(s) 
which transform such epoxides to much less reactive di- 
hydrodiols. The influence of several environmental chem- 
icals and clinically used drugs on the levels of these en- 
zymes was investigated. Benzo(a)pyrene, a product of 
incomplete combustion present in cigarette smoke and in 
polluted city air, transplacentally induce(s) monooxy- 
genase(s) but  not epoxide hydrase(s) thus potentiating 
possible adverse effects in the fetus. This differential in- 
duction indicates that  the synthesis of the two enzyme 
systems is not under common control although both sys- 
tems seem to be functionally and architecturally t ightly 
coupled. This gives hope that  a selective induction of the 
inactivating enzyme(s) might become leasable. 

Supported by NIH, grant CA12928 and SNSF, grant 3.877.72 

P r o d u c t i o n  of Spec i f ic  A n t i s e r a  to M o u s e  T h y m u s -  
Der ived  Cel ls  w i t h  Puri f ied  A n t i g e n s  f r o m  M o u s e  
T h y m o c y t e s  and Bra in  

J. j .  Pahud D. Sauser and C1. Bron 
Institut de Biochimie, Universitd de Lausanne, 
27, rue du Bugnon, 7017 Lausanne 

Mouse T-lymphocyte specific xenoantigen (MTLA) and 
0 alloantigen have been isolated by Sephadex G-200 chro- 
matography and preparative polyacrylamide gel electro- 
phoresis of SDS solubilized mouse thymocyte membranes. 

Affinity Labe l ing  of S u c r a s e - I s o m a l t a s e  C o m p l e x  
f r o m  Rabbi t  S m a l l  In te s t ine  

A. Quaroni, E. Di Capua, I. Parikh and G. Semenza 
Laboratorium fi~r Biochemie tier E TH Zi~rich, 
Universitiitsstrasse 16, 8006 Z~rich 

Rabbit  intestinal sucrase-isomaltase complex [Cogoli 
et al., t~ur. J. Biochem. (1972) 30, 7-14] is fully inacti- 
vated by a substrate-like epoxide, conduritol-B-epoxide 
[Legler, G., FI.S.Z. physiol. Chem. (1966), 345, 197-214], 
with pseudo-first-order kinetics. Substrates and competi- 
tive inhibitors protect both sucrase and isomaltase activ- 
ities. Na+ activates the reaction of conduritol epoxide with 
sucrase by about 15% at pH 6.0. Isomattase is inactivated 
about ten times faster than suerase. The pI-I dependence 
of tile reaction as well as the hydroxylamine sensitivity 
of the covalent inhibitor-enzyme bond suggest the parti- 
cipation of carboxylic group(s) located in the active sites 
of sucrase and isomaltase. 

Supported by the SNSF 

Fragilit@ des  paro i s  de l e v u r e s  en fonct ion  de leur  
age  

J. Rehacek el Ph. Wagni~re 
Socidtd d'Assistance Technique pour Produits Nestld S.A., 
7814 La Tour-de-Peilz 

La fragilit6 des parois de Ievures Saccharornyces cere- 
visiae et Schizosaccharomyces pornbe a 6t6 6tudi6e an cours 
de la cin6tique de leur d@sint@gration dans un broyeur 
billes (selon Rehacek). Le degr@ de d6sint6gration a @t6 
d6termin6 an moyen d 'un  calculateur de volume des parti- 
cules (Coulter Counter). Cette m6thode compar@e aux m@- 
rhodes conventionnelles (d6termination de N total lib6r6, 
ensemencement sur plaques de P6tri et observation au 
microscope), permet une d6termination pr6cise du temps 
et du degr6 d'ouverture des cellules ainsi que des change- 
merits de volume de lenrs particules au cours de la d@sin- 
t@gration. 

La r@arti t ion des cat@gories d'gge des cellules d6sint6- 
gr6es a 6t6 observ6e au moyen de la technique de la micro- 
scopie fluorescente, coloration avec le Brightener CFW des 
cicatrices de patois indiquant  l'Rge des cellules (cicatrice 
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chez Saccharomyces et renflement chez Schizosaccharo- 
myces). 

Cette m6thode a permis de trouver les diffgrenees es- 
sentielles de fragilit~ entre les patois de Saccharomyces et 
Schizosaccharomyces. 

Les diff6rentes fragilit6s des patois des diverses cat6go- 
ries d'gge de population de levures Saccharomyces cerevi- 
siae trouv4es au moyen de la combinaison des deux m6- 
rhodes susmentionn6es sont donn6es non seulement par 
!es propri6t6s structurales des patois mais aussi par la 
faible diff6rence de leur composition chimique. 

Inf luence  of P h o s p h o d i e s t e r a s e  Inh ib i tors  on 
Bra in  Prote in  K i n a s e s  in  Vitro  

K. Reichlmeier and P. Iwango// 
Medizinische Grundlagen/orschung, Sandoz AG, 
CH-4002 Basel, Lichtstrasse 35 

Partially purified ox brain soluble protein kinase (sPK) 
and free and inembrane-bound protein kinase (mPK) of 
cat brain homogenate and its subcellular fractions, ob- 
tained by sucrose density gradient centrifugation, were 
investigated with and without cyclic AMP (cAMP). Stim- 
ulation of sPK was up to 10-fold, for homogenate PK 
3-fold and less for the particulate fractions. Without  his- 
tone, stimulation in synaptosomal fractions was not evi- 
dent. We examined the effects of dihydroergotamine, di- 
hydroergonine (DN), caffeine and papaverine, known 
phosphodiesterase (PE) inhibitors, on sPK and m P K  and 
found, depending on drug and cAMP concentrations, de- 
viations from the controls to a maximum of 10%. DN re- 
duced the cAMP-stimulated synaptosomal P K  to nearly 
the basal level. DN (104-M) showed strong inhibition of 
ox brain sPK ( ~  cAMP), disappearing at 10-6M. By 
phosphorylation m P K  may cause changes in nerve trans- 
mission. PE and PK are found at high concentrations in 
synaptosomes (J. Biol. Chem. 24fi, 134, 1971), thus drugs 
interfering with both enzymes are of special interest. 

Presence  of Pept i da s e  in B o v i n e  P inea l  Gland 

A. Reinharz and M. B. Vallotton 
Division d'Edocrinologie, Laboratoire d" Investigation 
clinique, H@ital Cantonal, 1211 Gen~ve d 

During extraction and purification of neurophysin-like 
proteins and neurohormones from the bovine pineal 
glands, the yield of neurohormone measured as arginine- 
vasotocin (AVT) by radioimmunoassay (RIA) was found 
much lower (molar ratio of neurophysin to AVT: 22.5) 
than expected. The possibility for the presence of an en- 
zyme was therefore searched by measuring AVT and 
neurophysin by RIA or by TLC followed by autoradio- 
graphy of labelled AVP after incubation. 

The crude pineal gland extract  was found to contain an 
enzymatic activity that  hydrolyzed synthetic AVT and 
125-I-AVP but not pi tui tary neurophysins with the fol- 
lowing caracteristics: its opt imum is at pH 7.0-7.2, its 
act ivi ty is completely lost after 20 days at -20 ~ partially 
lost after dialysis against EDTA, or in presence of phe- 
nylisocyanate but unaffected by DFP, p-chloromercuro- 
benzoate, iodination or iodoacetamide. The destruction of 
AVT is linearily related to the amount  of crude pineal ex- 
tract and 50% of 15 ng AVT is destroyed in 10 rain. 

Conclusion: pineal glands contain a proteolytic enzy- 
matic activity able to at tack the neurohormones AVT and 
AVP. Studies with inhibitors suggest that  an amino- 
group of the enzyme is involved in the reaction. 

Inh ib i tors  of the  A d h e s i v e n e s s  of F i m b r i a e  
I so la ted  f r o m  E n t e r o - P a t h o g e n i c  
E. co l i  

D. A. Rivier and M. Dysli 
Institut de Biochimie, Universitd de Lausanne, 
27, rue du Bugnon, 1011 Lausanne 

The entero-pathogenic strain of E. coli. 0125:K 70 is able 
to adhere to washed guinea pig erythrocytes and to cause 
their agglutination. Electron microscopy revealed this 
strain to be rich in fimbriae. Tile latter have been isolated 
according to Brinton (Trans. N.Y. Acad. Sci. 27,1003- 
1054, 1965) ; they are able to cause haemagglutination by 
themselves up to a dilution of 1 ~g protein per ml. Bovine 
anti-E.coli lactoserum or serum have been shown in radial 
immunodiffusion studies to contain fimbrial antibodies 
and are able to inhibit haemagglutination caused by the 
whole bacteria or their fimbriae at a concentration as low 
as 1 mg protein per ml. o-mannose, e-methylmannoside 
and mannane are inhibitors at concentrations as low as 
5 ~g/rul. On the contrary, L-mannose, o-glucose or o-lac- 
tose have no inhibitory effect at concentrations as high as 
50 mg/ml. The existence of inhibitors of the adhesiveness 
of the bacteria may be of practical importance in the pre- 
vention or t reatment  of chronic E. coli infections. 

S~pporied b~ Nest~6-A~ime~alana S.A. 

Inh ib i t i on  of B i n d i n g  of Clq to Inso lub le  A n t i g e n -  
A n t i b o d y  C o m p l e x e s  

M. L. Rodrick, 17. Allan and H. Isliker 
Inslitut de Biochimie, Univevsitd de Lausanne, 
21, rue du Bz~gnon, 1011 Lausanne 

The binding of Ctq to soluble immune complexes in vivo 
may result ill immune complex~ disease. Several groups of 
substances were tested for their ability to inhibit in vitro 
binding of 1 ~xg l~I-labelled Clq [Heusser, J. Immnnol. 
710, 820, (1973)] to 20 ~tg insoluble ovalbumin-antioval- 
bumin complexes. These included: 1. Polyanions of the 
carbohydrate and nucleotide type of which only those 
which precipitated Clq were inhibitors (e.g. polinosinic 
acid). 2. Aliphatic amines and diamines such as diamino- 
pentane which caused a 50% inhibition at 1 • 10-3M con- 
centration and hydroxylamine at 4 • 10-2M. 3. Aromatic 
amines among which pyridoxal (vitamin B6) gave a 50% 
inhibition at a concentration of 2 • 10-~M. 4. Proteins and 
peptides with molecular structures resembling IgG or Clq 
of which non-specific rabbit  IgG and its fragments Fc, 
Pep I I I ,  and Pep V were inhibitory only when present at 
least at 100 times molar excess of immune complex. Bo- 
vine collagen, which resembles Clq in composition, de- 
creased Clq binding to complexes by 50 % when present at 
200 times weight excess of Clq. 

Supported by SNSF, grant 3.061.73 

A N e w  A p p r o a c h  to  the  I so la t ion  of R N A - F r a ~ -  
m e n t s  f r o m  Spec i f i c  R e g i o n s  of the  B a c t e r i o p h a g e  
Q fl G e n o m e  
P. A. Sastry, P. Gold[arb, M. A. Billeter and 
C. Weissmann 
Institut /~r Molekularbiologie I, Universitiit Zi~rich, 
H6nggerberg, 8049 Zi~rich 

Various investigators have developed methods to ob- 
tain pure fragments from a2P-labeled bacteriophage RNA 
by partial nuclease digestion followed by multistep poly- 



692 Biochemie - Biochimie - Biochemistry 

acrylamide gel electrophoresis. By analysis of such frag 
meats large segments of the primary structure of R17- 
and MS2-RNA have been elucidated [e.g. Min Jou et al., 
Nature 237, 82 (1972)?. However it is difficult to establish 
from which region of the RNA each of the many fragments 
produced by partial digestion originates. In order to de- 
tect all fragments derived from any particular region of 
interest in Q~ RNA, synchronized minus strand-directed 
synthesis by Q~ replicase was used to produce full-length 
plus strands labelled only in a restricted region with ra- 
dioactive nucleotides. Such products and uniformly in 
vivo labelled RNA were subjected to a standardized par- 
tial digestion and the products were resolved electrophore- 
tically side by side. Using this technique several fragments 
of Qfl RNA originating from the coat cistron region could 
be identified and isolated. 

Supported by SNSF and EMBO 

Effect of a H i g h - F a t  Die t  on Glycero l  U t i l i z a t i o n  
by Rat  D i a p h r a g m  'in v i t ro ' .  

Ch. Sehindler, N. Zaragoza and J .  _P. Felber 
Division de Biochimie Clinique, D@artement de Mddecine, 
H@ital Cantonal Universitaire, 7017 Lausanne 

Immediately after weaning, groups of male Wistar rats 
were fed ad libitum during 3-4 weeks a high-fat carbo- 
hydrate-poor diet, or a control carbohydrate-rich diet. 
When hemidiaphragms were incubated with 2 and 10 mM 
U-l~C-glycerol, incorporation into glyceride glycerol was 
increased 3-4 fold above the control value in diaphragms 
of fat-fed rats. In other experiments, glucose (5.5 mM) and 
glycerol (1 raM) incorporation into glyceride glycerol was 
measured in the presence of both substrates. Glycerol par- 
ticipates in reesterification up to 48% in tissues of fat-fed 
rats and up to 25% in control tissues. These results sug- 
gest that, even in the presence of glucose, glycerol can be 
significantly used by muscle for fa t ty  acid esterification, a 
process which is further increased by high fat diet. This 
effect of fat diet can be explained by a stimulation of gly- 
cerokinase activity. 

Supported by SNSF, grant 3.111.73 

P r e p a r a t i o n  and P r o p e r t i e s  of the  A p o / H o l o  
Hybr id  of  Aspar ta te  A m i n o t r a n s f e r a s e  

H. Schlegel and t ). Christen 
Biochemisches Institut der Universitiit Zi~rich, 
Zi~richbergstrasse 4, CH-8032 Zi~rich 

The cytoplasmic isoenzyme of aspartate aminotrans- 
ferase was examined for possible subunit interactions by 
comparing the functional and structural properties of ho- 
momeric dimers with those of the corresponding apo/holo 
hybrids [one apo subunit and one subunit carrying the 
coenzyme, pyridoxal 5'-phosphate (PLP) or pyridox- 
amine 5'-phosphate (PMP)]. The apo/PLP hybrid was 
isolated from an apo enzyme preparation which had been 
restituted with PLP  to 50 per cent of the original activity. 
Isoelectric focusing yielded 3 fractions: PLP/PLP,  apo/ 
PLP, apo/ape dimers in a ratio of 3:5:3. Both the apo/ 
PLP and the apo/PMP hybrid do not differ from the re- 
spective homomeric forms with regard to active center 
activity, absorption and CD spectra of the coenzyme 

chromophore, and the rate of coenzyme binding. How- 
ever, the thermal inactivation rate of the apo subunit of 
both the apo/PLP and apo/PMP is 5 or 3 times, respec- 
tively, slower than that  of the apo/apo dimer, suggesting 
that  the subunit unterface is involved in conformational 
changes occurring on binding of the coenzyme. 

Supported by SNSF, grant 3.680.71 

M e c h a n i s m  of Ac t ion  of 2 - C - M e t h y l e n e - M y o -  
inos i to l  O x i d e  in S c h i z o s a c c h a r o m y c e s  p o m b e  

P. R. Sharma and J.  Deshusses 
Ddpartement de Biochimie, Universitd de Gen~ve, 
30, Quai de l'Ecole-de-M~deeine, 1211 Gen~ve d 

2-C-methylene-myo-inositol oxide (MO) produces uni- 
nucleate, elongated cells in the susceptible strain, Sehizo- 
saccharomyees pombe CBS 1042. The mechanism of action 
of MO ill this strain was studied. I t  took up 1.4 to 2.9% 
of the initially offered (14C) MO from the medium during 
44 h growth. At 30% inhibition of the culture, the sur- 
viving elongated cells took up 2.3 [xg MO per mg dry cell 
mass. Resistant yeast strains, however, took up 6 to 8 
fold less MO under identical conditions. The total up- 
taken MO by the susceptible strain was found to be distri- 
buted as follows: 72% in the 80% ethanol extract (Fract. 
I), 8% in the ethanol insoluble-water extract, and out of 
the remainder (20%), 11% was alkali hydrolysable 
whereas 9% was alkali insoluble. One of the metabolites 
from Fract. I was tentat ively identified as guanine sub- 
stituted at N-7 by MO. Further evidence is produced 
which suggests that  MO acts by the alkylation of cellular 
DNA. 

C%dit FNRS, nO 3.387.70 

Eff ic iency of c a l c i u m  t r a n s p o r t  in rat  l iver  m i t o -  
c h o n d r i a  

J. W. Stuchi and E. A. Ineichen 
Pharmakologisches Institut, Friedbi~hlstrasse 49, 
3008 Bern 

The recycling of endogenous calcium across the inner 
membrane of incubated mitochondria consists of a passive 
efflux of calcium from the matr ix and an active re-uptake 
of this ion from the medium. After addition of ruthenium 
red which inhibits only the re-uptake, the concomitant 
decrease in the rate of state 4 respiration and the rate of 
calcium efflux from the matrix were measured. From these 
results the Ca/O ratio of the calcium recycling was calcu- 
lated. When the calcium, transport system was progressively 
inhibited with increasing concentrations of ruthenium red 
these Ca/O ratios became smaller, whereas the intramito- 
chondrial ATP/ADP ratios increased. Moreover, in the 
presence of barely uncoupling concentrations of dinitro- 
phenol the Ca/O ratios were larger than in the control, 
whereas in the presence of oligomycin they were smaller. 
This paradoxical behaviour of the efficiency of the caI- 
cium transport system will be discussed in the light of a 
thermodynamic theory [O. Kedem, S. R. Caplan (1965), 
Trans. Faraday Soc. 6"[, 1897-1911]. The results suggest 
that  the efficiency of the calcium transport system is very 
critically dependent on the mitochondrial energy charge. 

Supported by SNSF, grant 3.0510.73 
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Topology of Carbamyl  Phosphate  Binding Sites  
in Aspartate  Transcarbamylase  

P. Suter and J. P. Rosenbusch 
Biozentrum der Universitiit, Klingelbergstrasse 70, 
4056 Basel 

In aspartate transcarbamylase, a regulatory enzyme 
from E. coli, pyridoxal phosphate mimics the binding 
properties of carbamyl phosphate, the first substrate in 
the ordered binding to the hexameric protein. The half- 
of-the-site saturation of carbamyl phosphate, and the un- 
masking of all 6 potential binding sites by succinate, an 
analogue of the second substrate, have been demonstrated 
[J. P. Rosenbusch and J. H. Griffin (1973) J. Biol. Chem. 
248, 5063]. Covalent Iinkage of pyridoxal phosphate by 
reduction with NaBH 4, followed by electrophoretic sepa- 
ration of the enzyme: pyridoxal phosphate complexes 
have yielded 4 species with either 0, 1, 2 or 3 moles of 
(32P)-pyridoxal phosphate per mole of catalytic trimer. 
This resul t, in conjunction with the distribution and kine- 
tics of appearance of the 4 species as a function of ligand 
concentration allows the conclusion that  in the absence of 
succinate, the 3 pyridoxal phosphate molecules are bound 
randomly to both catalytic trimers, rather than asym- 
metrically to one of these subunits. 

Supported by SNSF, grant 3.0920.73 

CD-Titrat ion of E n z y m e - G o e n z y m e  C o m p l e x e s  
of Yeast  Alcohol  Dehydrogenase  (YADH) 

R. S. Temler and J. It. R. Kiigi 
Biochemisches Institut der Universitiit Zi~rich, 
Zi~richbergstrasse 4, 8032 Ziirich 

We have shown previously that  binding of NADH to 
YADt t  induces negative circular dichroism in the dihy- 
dronicotinamide chromophore of the bound coenzyme 
([0]a~ = -25,000~ Hence, measurement of the ampli- 
tude of the circular dichroism band provides a novel and 
convenient means to detect formation of the complex and 
to determine the binding parameters. Thus, circular 
dichroism (CD) t i trat ion of YADH with increasing con- 
centration of NADH yields a stoichiometry of 4.0 moles/ 
mole and for each binding site a dissociation constant, 
KD, of 2.5 •  (0.1M phosphate, pH 7.5, 27~ The 
stoichiometry was also confirmed by equilibrium dialysis 
and is in agreement with the number of enzyme snbunits. 
Unlike NADH NAD+ does not induce circular dichroism 
above 300 nm but its interaction with YADH can be 
measured indirectly by its effectiveness to complete with 
NADH for the enzyme. The results indicate that  all binding 
sites are equal and that  coenzyme binding is non-coope- 
rative. 

Supported by SNSF, grant 3.1070.73 

Compartmenta t ion  of Acety l -CoA in Mitochondria 
of Rat Liver 
G. yon Glutz and P. Walter 
Medizinisch-chemisches [nstitut, Universiliit Bern, 
Post/ach, 3000 Bern 9 

I t  has been proposed [Fritz (1968) F E B S  Syrup. 6, 39; 
Miillhofer and Kuntzen (1972) Z. Physiol. Chem. 353, 
1461] that  different pools of mitochondrial acetyl-CoA 
exist in the liver cell. To test this proposal we incubated 
rat liver mitochondria in the presence of 1-1~C-palmitate 
pyruvate, bicarbonate, ATP, phosphate and malonate 
and measured the ratio of the specific radioactivities of 
3-hydroxy-butyrate: citrate. Without  compartmentation 

this ratio would be maximally 2, however, under our con- 
ditions a value of 2.5-3.5 was observed. In further experi- 
ments with mitochondria, we tested the sensitivity of py- 
ruvate carboxylase for acetyl-CoA produced from various 
precursors. I t  was found that  acetyl-CoA produced either 
by pyruvate  dehydrogenase, or by fat ty  acid oxidation 
from octanoate or palmitoylcarnitine, or from acetylcar- 
nitine but  not from leucine lead to a stimulation of pyru- 
vate carboxylation. These results clearly indicate a com- 
partmentat ion of mitochondrial acetyl-CoA in the liver 
cell. I t  cannot be decided from these results whether 
acetyl-CoA is compartmented within each mitochondria 
or whether different types of mitochondria with varying 
enzyme patterns and pool sizes are present in the liver cell. 

Supported by SNSF, grant 3.1030.73 

On the Subunit  Structure of Particulate  A m i n o -  
peptidase from Pig Kidney 
H. Wacker, P. Lehky and F. Vanderhaeghe 
D@artement de Biochimie de l' Universitd de Gen~ve, 
Case postale 78, fonclion, 1211 Gen~ve 8 

When solubilized by trypsin, particulate aminopepti- 
dase from pig kidney yields 3 components upon denatura- 
tion. Replacing trypsin by Triton X-100 at pH 5 results 
in only 1 component, identical to the heaviest one of the 
' trypsin enzyme'. Both enzymes are otherwise identical 
in every respect. Exposure of the ' tr i ton enzyme' to tryp- 
sin yields the 3 components typical of the ' trypsin enzyme'. 

After separation of tile 3 components in 8M urea fol- 
lowed by renaturation, only the heaviest one yields an 
active enzyme which seems identical to the ' tri ton en- 
zyme', thus explaining the consistently higher yields of 
activity obtained for the ' tr i ton enzyme' after reversible 
denaturation. 

The results show that  aminopeptidase is made up of 2 
subunits of identical molecular weight. This fits with a 
content of 2 g atoms zinc per molecule shown previously. 
Trypsin introduces a nick into the molecule which becomes 
evident only under denaturing conditions. 

Supported by SNSF, grant 3.652.71 

In vitro Interaction of Acetylchol ine wi th  Dopa- 
m i n e  and Serotonin in Str ia tmn 
A. Wirz-Justiee and M. L{chtsteiner 
Psyehiatrische Universitiitsklinik, 
W{lhelm-Klein-Strasse 27, 4025 Basel 

The high affinity uptake mechanism that  has been found 
for choline, analogous to those found for the biogenic 
amines, results in a rapid synthesis of acetylcholine which 
can be physiologically released on stimulation. According- 
ly, striatal slices were prepared from nialamide-treated 
male rats and preincubated in Krebs-Ringer medium 
containing eserine (10-4M) and choline chloride 
(10-3-10-6M) for 30' at 37 ~ Further 10' incubation was 
carried out after addition of 3H-dopamine (DA) or 3H-se- 
rotonin (5-HT) at 10 -7 M and amine uptake measured. 
The remaining tissue was perfused sequentially with nor- 
mal medium (10 fractions) and high K+ (50 mM) medium 
containing choline (5 fractions). Choline at 10 -~ M was 
found to significantly (~Vilcoxon test for paired differences) 
inhibit DA uptake (67%) without affecting 5-HT uptake. 
There was no effect on efflux of either amine into the me- 
dium, but K+-stimulated release was inhibited both for 
DA (63%, p < 0,01) and 5-HT (57%, p < 0,05) by 10 -a M 
choline. 
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Biosynth6se  de mannol ip ides  chez une levure,  
Sch izosaccharomyces  p o m b e  

M. Woczunowicz et J. Deshusses 
D@artement de Biochimie, Universitd de Gen~ve, 
30, quai de l'Ecole-de-Mddecine, 1217 Gen~ve d 

Le GDP-mannose est g~n6ralement la source des restes 
mannosyles pour la biosynth~se des mannolipides. Chez 
Schizosaccharomyces pombe, la fraction microsomale est 
capable de transf6rer le reste mannosyle sur des accep- 
teurs endog~nes pour former quatre types de lipides. Par 
d6gradation alcaline m6nag6e, on a pu mettre en 6vidence 
du mannosyl-diglyc6ride et une famille de lipides porteurs 
d'une chaine oligosaccharidique de plus de quatre unit6s 
glycosidiques. La fraction lipidique r6sistante 5~ la d6acy- 
lation alcaliue a pu 6tre r6solue en deux lipides. Le premier 
est extr&mement acido-labile et ses caract6ristiques cor- 
respondent ~ un mannosyl-l-phosphoryl-poly-isopr6not. 
La r6action de formation de ce lipide est rgversible: on a 
pu r6ggn6rer de GDP-mannose radioactif en incubant la 
fraction enzymatique avec le lipide radioaetif purifi6 et du 
GPD. La nature du second lipide est encore inconnue. Les 
enzymes de biosynthgse de tous ces lipides ont pu gtre so- 
lubilis6s ainsi que les accepteurs au moyen de Triton 
X-100. Une pr6cipitation ac6tonique a permis de s@arer 
les accepteurs des enzymes. 

Cr6dit FNRS, n ~ 3.387.70 

N S I L A - S ,  Epinephrine-St imulated  Lipolysis  and 
cAMP Release  in Rat Adipose  Tissue  

J.  Zap/, P. Zumstein and E. R. Froesch 
Stolfwechsellabor, Medizinische Universitiitsklinik, 
Kantonsspital Z~rich, Riimistrasse 100, 8006 Z~rich 

The effects of nonsuppressible insulin-like act ivi ty 
(N SILA- S) and insulin on epinephrine-induced lipolysis and 
cyclic AMP release in rat adipose tissue have been com- 
pared: NSILA-S and insulin inhibit the rise of tissue free 
fat ty acids (FFA) and FFA-release induced by epinephrine 
in a similar dose-dependent manner. Both compounds 
decrease epinephrine-stimulated glycerol release in the 
absence, but enhance it in the presence of glucose. Cyclic 
AMP release into the medium in the presence of 2.7 • 10-6M 
epinephrine and 0.7ram theophylline is reduced to less 
than 50% by 1 mU/ml  of insulin and 0.6 mU/ml  of 
NSILA-S,  respectively. These results provide further 
evidence that  NSILA-S and insulin act via the same mole- 
cular mechanism. 

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

Selective St imulat ion by Dopamine  of A d e n y l a t e  
Cyclase in Homogenate s  of Rabbit  Retina 
M.-B.  Buclwr and M. Schorderet 
Institut de Pharmacologic, Ecole de Mddecine, 
20, rue de l'Ecole-de-Mddecine, 1217 Gen~ve 4 

Homogenates of rabbit  retina were assayed for adenylate 
cyclase act ivi ty (ACA) in a medium containing Tris-HC1 
(pH 7.4), ATP, Mg 2+, NaC1, KC1, EGTA and theophylline, 
in optimal concentrations. The cAMP formed was then 
extracted and measured according the method of Brown. 
Control values were 130.5 :t= 4.2 (S.E.M.) pmoles cAMP 
•  p ro te in- l •  min. -1. The rate of formation of 

cAMP was a function of time and amount of protein. 
Under our experimental conditions, dopamine was found 
to be the most potent  activator of the enzyme: 10-~ to 
10-3M caused an increase in ACA up to 93% above con- 
trol values with the peak effect at 10-*M (253.9 -b 9.9 
pmoles cAMP). This increase is much greater than any 
so far observed in mammalian brain or rat  retina. Fur- 
thermore, the effect of 10-4M dopamine was completely 
blocked by 5 • 10-~M haloperidol. Apomorphine, on the 
other hand, at 10-~M, caused a 49% increase in ACA 
(194.0 :k 15.1 pmoles cAMP). Noradrenaline (10-sM) 
was found to stimulate ACA (48% above control values), 
whereas 10-52~4 ~ isoproterenol or phenylephrine had no 
effect. The results suggest that  homogenates of rabbit re- 
t ina can be very useful for studying dopamine stimulated 
ACA and possibly dopamine receptors. 

Supported by SNSF, grant 3.0890.73 and by the Fondation Sandoz 

Effects of ( - ) -A~ 
(THC) on Venous Return in dogs  

I. Cavero, M. F. Lokhandwala, B. S. Jandhyala and 
M. Gerold 
Department of Experimental Medicine o/ 
F. Holfmann-La Roche 6~ Co. Ltd., d002 Basel 

Injection of Tt tC (2.5 mg/kg i.v.) in pentobarbitai  
anesthetized dogs with heart rate maintained constant 
decreased aortic blood pressure (B.P.), cardiac output 
(C.O.), peak (L.V.P.) and end diastolic left ventricular 
pressure (L.V.E.D.P.), as well as max. d L.V.P./dt. Con- 
versely, the contractili ty index (max. d L.V.P./dt)/I .P. 
(isovoIumic pressure) was not altered by the compound. 
The decrease in C.O. could be abolished by infusing saline- 
dextran in quantities sufficient to return L.V.E.D.P. to 
pre-THC level. 

In intact dogs in which C.O. was maintained constant by 
a right heart bypass procedure THC decreased B.P. and 
venous return (V.R.) to the extracorporeal reservoir. This 
latter parameter was significantly less (70%) diminished 
in dogs with splanchnic arteries ligated. Conversely, no 
alteration in V.R. was produced by a THC in spinal dogs 
(infused with epinephrine). 

These results indicate that  the decrease in C.O. following 
THC is due to insufficient ventricular filling (decrease in 
V.R.) and not to insufficient ventricular emptying (de- 
crease in myocardial contractility). In addition, the pres- 
ence of splanchnic circulation and an active neurogenic 
tone to the vasculature are necessary for the full diminu- 
tion of V.R. by TItC. 
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Suppress ion of Conditioned Hyper thermic  
Response  by 1- and I)-Oxprenolol  in Rats 

A. Delini-Stula 
Research Department, Pharmaceuticals Division, 
C ff BA-GE IG Y Limited, 4000 Basel 

In rats trained to avoid electric shocks (CS-light and 
platform presentation for 10 sec) an increase in rectal 
temperature could be observed at the end of each training- 
session. The hyperthermic response persists even after 
shocks are omitted and the conditioned avoidance res- 
ponse is established (A. Delini-Stula; Psychopharmacolo- 
gia 20, 153-158, 1971). 

Repeated administration of l- and d-oxprenolol 
(2 • 50 mg/kg p.o./day over 14 days) to rats subjected to 
the conditioning procedure was found to prevent the de- 
Velopment of conditioned hyperthermia, d-Oxprenolol was 
more effective in this respect than l-oxprenolol. The acqui- 
sition of conditioned avoidance behavior, which was stu- 
died in parallel, was not affected by these drugs. However, 
towards the end of the experiment (10th day) the number 
of failures resulting in increased shock frequency aug- 
mented slightly. 

Observed effects could not be ascribed to the peripheral 
beta-blocking action of these drugs. The at tenuation of 
fear in a stressful situation is suggested as a possible mode 
o:~ action. 

Correlation between I n f l a m m a t o r y  S y m p t o m s  
and the Release  of L y s o s o m a l  E n z y m e s  or Prosta-  
glandins in an Acute In f lammat ion  

M. Glatt and K. Brune 
Biozentrum der Universitiit, Dept. o/ Pharmacology, 
Klingelbergstrasse 70, CH-4056 Basel, Switzerla~r 

There is evidence that  symptoms of acute inflammation 
are mediated by release of lysosomal content and/or by 
generation of prostaglandins (PG's) at the site of inflam- 
mation. Also, it has been proposed that  Aspirin-like drugs 
exert their anti- inflammatory action by inhibiting either 
of these processes. Direct evidence, however, from in vivo 
experiments confirming these hypotheses are almost com- 
pletely lacking. We have elicited an acute inflammation 
in chicken by injecting urate crystals into intertarsal 
joints. Nociception and temperature rise from the in- 
flamed joints were assessed and joint fluids were investi- 
gated for appearance of leukocytes, lysosomal enzymes 
and, in addition, PGE 2 and PGF2~ using a radio-immuno 
assay. Then the effect of sodium salicylate was investi- 
gated. A correlation was found between the time course of 
the inflammatory symptoms and the amount of PG's 
found in the joint fluid but  no such correlation with the 
time-course of granulocyte invasion and lysosomal enzyme 
release. Moreover, the inflammatory symptoms and the 
appearance of PG's were inhibited by sodium salicylate 
but not invasion of granulocytes and release of lysosomal 
enzymes. From this result, it is concluded that  granulo- 
cytes and their lysosomal enzymes are not important  me- 
diators in this acute inflammation whilst PG's might be. 

Effect of High P o t a s s i u m  and dbcAMP on 
Sympathet ic  Ganglia in OrI~an Culture 
R. Goodman, F. Oesch and H. Thoenen 
Dept. o/Pharmacology, Biocenter of lhe University, 
Klingelbergstrasse 70, CH-4056 Basel, Switzerland 

In the peripheral sympathetic nervous system a pro- 
longed increase in the act ivi ty  of the pregauglionic cho- 

linergic nerves leads to a selective induction of tyrosine 
hydroxylase (TH) and dopamine fl-hydroxylase (DBH) in 
the terminal adrenergic neuron. Since it had been sug- 
gested that  depolarization as such might trigger TH and 
DBH induction and that  cAMP might act as second mes- 
senger we studied the effect of 54 m M  potassium and 
5 m M  dbcAMP on mouse sympathetic ganglia in organ 
culture. After 48 h in the presence of 54 m M  potassium 
the TH level of the ganglia amounted to 189 z /13% and 
that  of DBH to 223 zk16% of culture controls. The corres- 
ponding values for 5 m M  dbcAS{P were 202 +__14~ and 
136 ~: 13% respectively. However, the cycloheximide- 
sensitive increase was not confined to TH and DBH but 
involved DOPA decarboxylase and monoamine oxidase 
to a similar extent, enzymes which are never increased in 
vivo under experimental conditions leading to trans- 
synaptic TH and DBH induction. These findings to- 
gether with the observation that  high potassium does not 
change the cAMP level in sympathetic ganglia in organ 
culture make it doubtful whether an increase in TH in the 
presence of high dbcAMP can be taken as evidence that  
cAMP acts as second messenger in trans-synaptic induc- 
tion of TH and DBH. 

Supported by SNSF, grant 3.653.71 

Effect of TEA on Membrane  Potential  and Contrac- 
t ion of Vascular S m o o t h  Muscle  

G. Haeusler 
Department o/Experimental Medicine o/ 
F. Ho/[mann-La Roche 6o Co. Ltd., 4002 Basel 

In strips of rabbit main pulmonary artery (RMPA), 
TEA-chloride (10 raM) reduced the membrane potential 
of the vascular smooth muscle ceils from -60 mV to 
--46 mV, as measured with intracellular microelectrodes 
and sometimes caused a slight contraction. The drug de- 
creased the threshold of the contractile response to nor- 
adrenaline (NA) by a factor of 30 and increased the maxi- 
mum of the NA-induced contraction. Independent of tile 
presence of TEA, NA (10-s-10-~M) depolarized the mem- 
brane of the vascular smooth muscle cells by virtually the 
same amount, resulting in maximal reductions of the 
membrane potential to -46 mV (without TEA) and -35 mV 
(with TEA), respectively. The residual contraction to NA 
in Ca-free solution was not altered by TEA. Consequently, 
the NA-induced release of Ca from cellular storage sites 
seems to be unaffected by the drug. In the RMPA, K+-in - 
duced contraction depends only on extracellular Ca. The 
threshold of this contraction was shifted by TEA to lower 
K+ concentrations. I t  is concluded that  for a given de- 
polarization, TEA increases the Ca permeabili ty of the 
plasma membrane_ 

Progres s  in Isolat ion of Acety lchol inesterase  
[EC 3.1.1.7] by Affinity Chromatography 
W. H. Hop/I, G. }?iggio and P. G. Waser 
Pharmakol. Institut, Univ. Zi~rich, Gloriastrasse 32, 
CH-8006 Zi~rich 

The term 'Affinity Chromatography' is often used in a 
wide sense. In the most general sense it may be used for 
more or less specifically bound proteins to a column, and 
elution by a gradient of increasing ionic strength. For the 
isolation of acetylcholinesterase it can be defined in a spe- 
cific way: 1. Binding of a specific enzymednhibitor to a 
solid matr ix support. 2. Application of a crude protein 
mixture. 3. Elution of all nonspecifically bound proteins 
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with buffers of increasing ionic strength, and 4. Elution of 
the specific enzyme with the free specific inhibitor (same 
type as bound inhibitor). Affinity separation is only ob- 
tained when the 'spacer' has a considerable length. The 
spacer synthesis is laborious, time-consuming, and very 
expensive. With pre-synthesis of an inhibitor of sufficient 
length : 1-(N,N, N-Trimethylammonium)-10-decylamine 
bromide hydrobromide, and the use of a commercially 
available diamine (Spermine), first applied by J. Schmidt 
and M. A. Raftery, Biochem. 12, 852 (1973) for separation 
of cholinergic receptor proteins, the synthesis could be 
simplified in any of the above mentioned ways with no 
loss in overall yield. 

D i s p o s i t i o n  by Intac t  Rat  U t e r u s  of O x y t o c i n  
A n a l o g u e s  Modi f ied  in the Cys t ine  M o i e t y  

G. Jutz, v .  Pli~ka, O. Keller and J.  Rudinger 
Institut /i~r Molekularbiologie und Biophysik, 
E T H ,  H6nggerberg, 8049 Zi~rich 

[6, 1-Cystathionine]oxytocin ['l-carba-oxytocin, 1; cf. 
Jo,~t et al., Coll. Czechoslov. Chem. Commun. 38, 1073 
(1973)1 and E 1,6-e,~'-diaminosuberic acid~oxytocin (2) 
have been synthesised. The rate of relaxation of the K +- 
depolarised rat uterus immersed in oil [Kalsner, Nicker- 
son, Can. J. Physiol. 46, 719 (1968) ; Furrer, Rudinger, Ex- 
perientia 28, 742 (1972)] after contraction with 1,2, des- 
amino-oxytocin (3), its ' l-curbs' and 'dicarba' analogues 
(4 and 5), and of [1-hydroxy-2-mercaptopropionic acid]- 
oxytocin 6 [Hope, W~lti, Biochem. J. 125, 909 (1971)] 
has been measured. The overall rate decreases in the order 
oxytocin > 1 ~ fi > 2 > 3 ,-- 4 ~ 5 .  This structural 
dependence and the clearly multiphasic character of the 
relaxation curves indicated that  one or more processes in 
addition to enzymic inactivation are involved in the dis- 
position of the hormones. 

Supported by SNSF, grant 3.424.70 

Effect of L-Dopa on E n d o g e n o u s  N o r a d r e n a l i n e  
in Rat  Bra in  

H. H. Keller, G. Bartholini and A. Pletscher 
Research Dept., F. Hof/mann-La Roche 6, Co. Ltd., 
4002 Basle, Switzerland 

In the brain of rats, i.p. administration of L-dopa en- 
hanced the disappearance of endogenous noradrenaline 
(NA) induced by FLA 63, an inhibitor of dopamine-fl- 
hydroxylase. This effect was dose-dependent. In  addition, 
50 mg/kg L-dopa i.p. significantly increased the cerebral 
levels of 3-methoxy-4-hydroxy-phenylethylene glycol- 
sulfate, the main metabolite of brain NA. These findings 
indicate that  L-dopa caused a release of NA, probably due 
to displacement of the amine by the newly formed dop- 
amine. However, L-dopa administered i.p. alone or in com- 
bination with benserazid, an inhibitor of extracerebral 
decarboxylase, did not modify the content of endogenous 
cerebral NA. 

I t  is concluded that  L-dopa increases the turnover of 
brain NA whereby the exogenous amino acid is the source 
of the synthesized amine. 

[ 2 - o - I o d o t y r o s i n e ] o x y t o c i n  Inh ib i t s  the  R e s p o n s e  
of the  Rat  U t e r u s  to O x y t o c i n  

P. Marbach and J.  Rudinger 
Institut .fUr MolekularbioIogie and Biophysik E T H ,  
H6nggerberg, 8049 Zi&ich, Switzerland 

ETyr(I)~]-Oxytocin has been prepared by iodination of 
oxytocin [Thompson, Freychat, Roth, Endocrinology 91, 
1199 (1972)] and by total synthesis using the S-Acm 
protecting group. The purified and chemically characteris- 
ed analogue has no uterotonic activity but  inhibits the 
response of the isolated rat uterus to oxytocin in media 
with or without Mg, with pAz ~7.2. 1Radioiodine-labelled 
oxytocin should therefore be suitable for studying binding 
to uterine receptors. The analogue has slight antidiuretic 
activity but  no rat pressor activity in doses up to 250 
ag/kg. I t  inhibits the pressor response to pi tui tary extract. 
[2-o-Methyltyrosine]oxytocin has similar properties, show- 
ing that  the antagonism is due to the steric effect of the 
o-substituent and not to the change in pKa of the phenolic 
hydroxyl caused by the iodine. 

Supported by SNSF, grant 3.424.70 

Lack  of Corre la t ion  b e t w e e n  C h a n g e s  in c A M P  and 
T r a n s - S y n a p t i c  E n z y m e  Induc t ion  

U. Otten, R .A .  Mueller, F. Oesch and H. Thoenen 
Dept. o/ Pharmacology, Biocenter o/the Universily, 
Klingelbergstrasse 70, CH-4056 Basel, Switzerland 

Treatment of neonatal rats with nerve growth factor 
antiserum or 6-hydroxydopamine producing an extensive 
(61-85%) specific destruction of the adrenergic neurons 
in the rat superior cervical ganglion led to a decrease in 
the ganglionic cAMP content by 16 to 28% only. This 
indicates that  only a relatively small portion of the 
total cAMP is localized in the adrenergic neurons. How- 
ever, administration of 0,4 mg/kg of isoproterenol produced 
a 12-fold increase in cAMP exclusively in this neuronal 
pool. Single or repeated injections of isoproterenol did not 
evoke a TH induction in the superior cervical ganglion. 
These results, together with observations tha t  experi- 
mental conditions leading to a trans-synaptic induction 
of TH ill sympathetic ganglia (swimming stress, t reatment  
with reserpine) did not change cAMP levels do not support 
the assumption that  cAMP plays a key role in trans- 
synaptic TH induction. 
Dissociations between changes in cAMP and subsequent 
rise in TH also became apparent in the rat adrenal medul- 
la. 

Supported by SNSF, grant 3.653.71 

D r u g - I n d u c e d  Rota t ion  in Rats  after Uni la tera l  
I n t r a c e r e b r a l  Inj ec t ion  of 5 ,6 -  D i h y d r o x y t r y p t a r n i n e  
(5 ,6 -HT)  

L. Pieri a~d M. P,ieri 
Department o/ Experimental 3gedicine, F. Ho//mann- 
La Roche 6o Co. Ltd., Grenzacherslrasse 12,1, 
CH-4002 Basle 

Unilateral stereotaxic injection of 10 vg of 5, 6-HT in the 
medial forebrain bundle (MFB) of rats produces, within 
10 days, a marked unilateral decrease of the forebrain 
levels of serotonin (5-HT) and dopamine (DA) (Saner et 
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M. 1974), due to unilateral degeneration of serotonergic 
and dopaminergic non-terminal axons in the MFB (Lorez 
et al. 1974). 

In  these 5,6-HT-lesioned rats, apomorphine down to 
0.1 mg/kg i.p. induced rotation towards the nondesioned 
side, whereas d-methamphetamine down to 0.5 mg/kg i.p. 
evoked ipsilateral rotation. Haloperidol I mg/kg i.p. 
blocked the effect of apomorphine (1 mg/kg i.p.) and d- 
methamphetamine (3 mg/kg i.p.). LSD (100 and 200 ~zg/ 
kg i.p.) elicited controlateral rotation. Injection of LSD 
for 5 consecutive days did not result in tolerance. Mesca- 
line, up to 20 mg/kg i.p., proved inactive. Haloperidol 1 
mg/kg i.p. was also able to block the rotation induced by 
LSD. I t  is tentat ively concluded that  LSD may exert an 
apomorphine-like direct stimulation of DA receptors. 

Intrace l lu lar  U p t a k e  and M e m b r a n e  B i n d i n ~  of 
Ca in H u m a n  Red Cell  G h o s t s  

H. Porzig 
Pharmakologisehes Institut Bern, 
Friedbahlslrasse dg, 3008 Bern 

The K permeability of resealed human red cell ghosts 
increases greatly when the intracellular Ca ion concentra- 
tion (Ca~) is raised from 10 -7 to 10 -~ M. This Ca-dependent 
permeability change was used as a measure of the inward 
movement of extracellular Ca. Ca-free ghosts were loaded 
with increasing concentrations of EGTA and incubated 
in NaC1 media containing up to 5 mM Ca. Under these 
conditions the change in Ca~ resulting from uptake of Ca 
is determined by the intracellular Ca/EGTA concentra- 
tion ratio and the apparent binding constant of the 
CaEGTA complex (.~10~). The amount  of Ca which had 
penetrated into the cell was calculated from the cellular 
EGTA concentration which was just  insufficient to block 
the Ca-induced IK loss. When the medium contained 5 mM 
Ca the ceils took up a total of 0.8 m M  Ca. The change in 
Cai was only 0.01 raM, the rest was probably bound to 
the membrane. The action of local anesthetics showed that  
Ca binding and Ca permeability behaved as independent 
variables: 1 mM tetracaine or propranolol decreased Ca 
binding by 45 and 20% respectively. The Ca membrane 
transfer was not changed by tetracaine but  was increased 
n~arly 5-fold by propranolol. 

Supported by SNSF, grant 3.734.72 

5 , 6 - D i h y d r o x y t r y p t a m i n e :  M o d e  of A d m i n i s t r a -  
t ion  and Effect on B r a i n  M o n o a m i n e s  

A. Saner, L. P'ieri, M.  Da Prada, A .  Pletscher 
.F. Ho//mann-La Roche d~ Co. AG, 4002 Basel 

After intraventricular injection in rats, 5,6-dihydroxy- 
t ryptamine (5,6-DHT, 50 sg) produced a transient and 
rather selective depletion of cerebral 5-hydroxytrypt- 
amine (5-HT), and a more substantial and permanent 
reduction of this amine in the spinal cord. On the other 
hand, unilateral stereotaxic injections of 0.5-10 ~zg 5,6- 
DHT in the medial forebrain bundle and the nigrostriatal 
dopamine (DA) bundle of rats caused a marked dose 
dependent, and long lasting (>  170 days) decrease of both, 
5-HT and DA with only a slight reduction of noradrenaline 
(NA) in the homolaterM telediencephalon. Furthermore, 
direct application of 5,6-DHT in the dorsal NA bundle 

did not substantially affect the NA content. In  addition, 
the uptake of 5-HT and DA into brain slices and synapto- 
somes of the telediencephalic regions homolateral to the 
stereotaxic injection was reduced. The results suggest that  
intracerebral in contrast to intraventricular administra- 
tion of 5,6-DHT causes a destruction not only of 5-hy- 
droxytryptaminergic ba t  also of dopaminergic pathways 
in the brain, possibly as a result of anterograde degenera- 
tion. 

Spec i f i c i ty  of the R e t r o g r a d e  A x o n a l  T r a n s p o r t  
of N e r v e  G r o w t h  Fac tor  ( N G F )  
txf. ~V]. St6ckel, U. Paravicini and H. Thoenen 
Dept. o] Pharmacology, Biozentru~r o~ the University, 
Klingelbergstrasse 70, CH-Basel, Switzerland 

NGF promotes growth and differentiation of the 
peripheral sympathetic nervous system. This protein is 
taken up into the adrenergic nerve terminals and reaches 
the cell body by rapid (2.5 mm/h) retrograde axonal 
transport (RAT) which is blocked by colchicine. 

The specificity of 1RAT was investigated by injecting 
l~SI-labelled NGF and a series of other l~SI-labelled proteins 
with differing (6,000-500,000) molecular weights and 
isoelectric points (4.5-9.8) into the mouse anterior eye 
chamber. The preferential accumulation of radioactivity 
in the superior cervical ganglion of the injected side was 
taken as a measure for RAT. Of all the proteins NGF and 
tetanus toxin were the only ones which exhibited a sta- 
tistically significant (P < 0.001) difference (3-fold for 
NGF, 2-fold for tetanus toxin) between injected and non- 
injected side. Moreover, small chemical changes of the 
NGF molecule resulted in a marked reduction of RAT. I t  
is noteworthy that  the RAT of NGF is confined to the 
adrenergic neurons whereas that  of tetanus toxin occurs 
in all the neurons studied, so far. Thus, RAT of tetanus 
toxin seems to depend Oil general properties of nerve 
terminals whereas that  of NGF on those specific for 
adrenergic neurons. 

Supported by SNSF, grant 3.653.71 

D o e s  Maprot i l ine  ( L U D I O M I L  | Inf luence  S e r o t o -  
n in  U p t a k e  and Free  T r y p t o p h a n  C o n c e n t r a t i o n  
in H u m a n  P l a s m a ?  
P. C. Waldmeier, P. M. Greengrass and L. 2VIa~tre 
Forschungsdepartement, Division Pharma, 
C I B Y - G E I G Y  AG, 4002 Basel, Schweiz 

The influence of maprotiline, a tetracyclic antidepres- 
sant, on plasma tryptophan binding, serotonin uptake 
and content of blood platelets has been studied in healthy 
volunteers. Plasma total and free tryptophan concentra- 
tions were measured after t reatment  with either maproti- 
line (100 rag/day) for four days or acetylsalicylate (2 g on 
the evening prior to and the morning of the experiment) 
as a known competitor of t ryptophan binding to plasma 
albumin. 

No alteration in plasma tryptophan binding was noted 
after maprotiline treatment in contrast to a marked 
increase in free tryptophan in the acetylsalicylate group. 
Neither maprotiline nor acetylsMicylate had an influence 
on the uptake or content of serotonin in blood platelets 
from these samples. 
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D y n a m i c s  of D e p o l a r i s e d  Rat  U t e r i n e  M u s c l e  
U p o n  O x y t o c i n  S t i m u l a t i o n  
O. Wanner and V. Pli~ka 
Institute f~r Molehularbiologie und Biophysik und /i~r 
Mess- und Regeltechnik der ETH,  8049 Zi~rich 

The behaviour  of the  K+-depolarised ra t  u terus  cOn- 
t rac ted  wi th  oxytoc in  and allowed to re lax in hormone-  
free med ium (wash-out) or after immers ion  in oil [Furrer  
and Rudinger ,  Exper ien t ia  28, 742 (1972)] is qua l i ta t ive ly  
modeled by  a 3-compar tment  model  assuming t ransport ,  
inact ivat ion,  and b inding to nonreceptor  sites and a 
hyperbol ic  dependence of response on hormone  concen- 
t ra t ion  in the  receptor  compar tment .  The  poor  numerical 
f i t  led us to record s t r ic t ly  t imed  series of s t imula t ion-  
re laxat ion  cycles. The  observed t ime  dependence of 
characteris t ics  such as base-line tension and peak  response 
necessi tated in t roduct ion  of t ime-dependen t  parameters  
into the  model.  Black-box ident i f icat ion by analogue 
compute r  afforded a t ransfer  funct ion and eigenvalues 
consistent  wi th  all exper imenta l  results. Detai led analysis 
of the  t ransfer  func t ion  revealed the  existence of an ad- 
di t ional  compar tmen t  responsible for the  ' fade '  phenome-  
na  observed in several  phases of the  response-relaxat ion 
cycle. 

Supported by SNSF, grants 3.0780.73 and 3.424.70 

Etudes  sur  la N a - K - A T P a s e  de l ' o r g a n e  
61ectrique de la T o r p i l l e  

L. Zubler-Faivre et Y. Dunant 
D@artement de Pharmacologic, 20, rue de l'Ecole-de- 
Mddecine, 1211 Gen~ve 4 

La N a - K - A T P a s e  de l 'organe 61ectrique de la Torpil le  
est localis6e sur tout  dans les tubules  membrana i res  de la 
face dorsale des 61ectroplaques. Le tissu est homog6n6is6, 
centrifug6; le culot est soumis ~ un choc osmot ique  puts 
recentrifug6. On obt ient  ainsi une f ract ion f iche en tubules  
dont  i ' ac t iv i t6  ATPas ique  est 45.6 ~zmoles P i /mg  prot6- 
ines/h k 37 ~ 

Darts ce t te  fraction,  l 'ATPase  est inhib4e k 50% par  
5 •  d 'ouabaine .  L 'ouaba ine  tr i t6e se lie 5~ un 
composant  de ce t te  f ract ion dans deux condit ions diff6- 
rentes :  a) en pr6sence de Mg et P i  la demi-sa tura t ion  est 
de 10 -v M ;  b) en pr6senc e d ' A T P  et  Na, 3 •  -7 M. C'est  
donc ~ des concentra t ions  voisines que l 'ouabaine  inhibe 
l ' enzyme et se f ixe sur la fraction.  Apr6s solubil isat ion 
part iel le  et  f i l t ra t ion sur gel, l 'aff ini t6 pour  l 'ouabaine  est 
re t rouv6e au m4me endroi t  que l ' ac t iv i t4  enzymat ique .  

1 g de tissu 61ectrog6ne est capable  d 'hydro lyser  0,33 
mmoles  d ' A T P  par  heure et  de f ixer  envi ron  3 nmoles 
d'ouaba'ine, ce qui  repr6sente 1,8 • 10 ~5 sites. 

Cr6dit FNRS, no 3.740.72 

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

B I O L O G I E  C E L L U L A I 1 R E  E T  M O L I ~ C U L A I I Z E  - C E L L  A N D  M O L E C U L A R  B I O L O G Y  

Hepat i c  A u t o p h a g y  in U n c o n t r o l l e d  Diabe te s  
Mel l i tus  and i t s  R e l a t i o n s h i p s  to Insu l in  and 
G l u c a g o n  

M. Amherdt, V. Harris, A. E. Renold, L. Orci and 
R. H. Unger 
Institut d'Histologie, Ecole de Mddecine, 1271 Gen~ve 4, 
et Veterans Administrations Hospital, Dallas, Texas 

Exogenous  glucagon is known to increase hepat ic  lyso- 
somes, bu t  the  relat ionships between endogenous gluca- 
gon and insulin levels and lysosomes have  not  been exa-  
mined.  To this purpose,  glycogenosomes, dense bodies and 
autophagosomes  were morphomet r ica l ly  quan t i t a t ed  in 
normal  rats, in rats  wi th  mild  s t reptozotocin-diabetes  wi th  
normal  hormone  levels, and in rats  wi th  severe s t repto-  
zotocin diabetes,  wi th  hyperglucagonemia,  hypoinsuIine- 
mia  and ketoacidosis. In  the  lat ter ,  vo lume  densi ty  of 
lysosomes, especially autophagosomes,  was s ignif icant ly 
above the  control  value. Insul in t r e a t m e n t  corrected the  
hyperglucagonemia,  hypoinsul inemia  and reduced the  vo- 
lume densi• of lysosomes s ignif icant ly below both  t h a t  of 
the  diabet ic  rats  and the  non-diabet ic  controls. In  mild 
diabetes, vo lume dens i ty  of lysosomes was not  different  
f rom the  controls. A s ta t is t ical ly  significant  correlat ion 
be tween all measurements  of lysosomal vo lume  dens i ty  
and plasma glucagon was observed.  I t  is concluded tha t  
uncontrol led s t reptozotocin  diabetes  in ra ts  is accompa-  
nied by  hepat ic  au tophagy  which m a y  be related to the  
increased p lasma glucagon level  and/or  t i le decreased in- 
sulin, and which is corrected by insulin therapy.  

Supported by SNSF, grant 3.8080.72 

I so la t ion  and C h a r a c t e r i z a t i o n  of Xanth ine  De-  
h y d r o g e n a s e  (XDH)  and X D H  CRM f r o m  D r o s o -  
phi la  

R. Andres 
Institut ]i~r Zellbiologie, ETH,  Sonneggstr. 5, 
8006 Z~'trich 

Xan th ine  dehydrogenase (XDH) ac t iv i ty  in Drosophila 
requires the  expression of several  gene loci. Files m u t a n t  
a t  the  ry+ locus lack immunologica l ly  cross react ing ma-  
terial  (CRM) while those m u t a n t  at  the  mal  + locus, 
located on another  chromosome,  conta in  CRM. In  an 
a t t e m p t  to unders tand  the  adtion of the  mal+ locus, X D H  
and CRM have  been isolated and compared.  

1) Homogeneous  prepara t ions  of X D H  and CRM were 
obta ined f rom wild type  and m a l -  files, respect ively,  
using immunoadsorben t  columns. 

2) X D H  and CRM have  ident ical  e lectrophoret ic  mobi-  
l i t ies in po lyacry lamide  gels. 

3) X D H  and CRM show immunologica l  ' i den t i ty '  in 
Ouchter lony  double diffusion tests.  

4) X D H  and CRM contain  s imilar  amount s  of FAD,  Fe, 
and Mo. 

These results suggest t h a t  X D H  and CRM are ve ry  similar  
proteins.  Fu r the r  comparisons be tween  these molecules 
are in progress. 

Supported by SNSF, grant 3.8640.72 
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Etude  par  le  m i c r o s c o p e  61ectronique h b a l a y a g e  
de la s t r u c t u r e  des  cap i l l a i re s  p u l m o n a i r e s  au 
c o u r s  du g o n f l e m e n t  du p o u m o n  

A. Assimacopoulos, R. Guggenheim et Y. Kapanci 
D@artement de Pathologic de l' Universitd de Gen~ve, 
40, bd. Cluse, 7271 Gen~ve 4 

Des poumons de rats sont gonft6s 5~ diff6rents volumes 
sous pression positive ou nggative; ils sont fix6s par per- 
fusion in situ, A thorax ouverts et sont examin6s au micro- 
scope 61ectronique et au microscope, 61ectronique ~ ba- 
layage (SEM). A volume de gonflement comparable, i! n 'y  
apas  de diff6rence quaIitative entre les poumons fix6s par 
pression positive et par pression n6gative. Le lit capillaire 
des poumons d6gonfl6s ou peu gonfl~s est trbs tortueux. I1 
forme un r6seau anastomotique complexe s6parant Ies es- 
paces a6riens rest6s ouverts. Les capillaires communiquent 
entre eux /~ travers de <~diaphragmes,>. Ceux-ci corres- 
pondent ~ des plissements dans la paroi des alv6oles d6- 
gonfl6es, faisant protrusion dans la lumigre vasculaire. Le 
lit capillaire des poumons totalement gonfl6s est mince et 
6tir6 entre les atvfioles surexpendues. Les ,diaphragmes,  
vus sur les poumons d6gonfl~s ainsi que Ies plissements ne 
sont pas retrouv6s. Au tours du gonflement progressif des 
poumons, la disparition des diaphragmes dans une pre- 
mi&re phase puis l '6crasement du lit capillaire sont sus- 
ceptibles d'expliquer la chute paradoxale initiale de la 
r6sistance vasculaire pulmonaire suivie de sa remontfe 
lorsque le poumon est hypergonfl6. 

Crgdit FNRS nO 3673.71 

M e s s e n g e r  R N A  of E g g  Yo lk  Pro te ins :  Par t ia l  
Pur i f i ca t ion ,  In  Vitro T r a n s l a t i o n  and Contro l  by  
17 f l -Es trad io l  
O.G. Bac~ and J.-P. Jost 
Friedrich-Miescher-Institut, Post/aeh 273, dO02 Basel 

The estrogen-induced synthesis of the yolk phospho- 
protein phosvitin in chicken liver is accompanied by a 
100-160% increase in the rate of synthesis of poly~A] 
containing polysomal mRNA. We now show that  in the 
membrane-bound polysomes of the liver of estrogenized 
immature chicks there is a large increase in m R N A  coding 
for egg yolk proteins. Polysomes were isolated from the 
rough endoplasmic reticulum, and total  RNA was ex- 
tracted with Tris pH9-sodium dodecyl sulfate-phenol. To- 
tal IRNA was fractioned on a nitrocellulose column. A 
32-39-fold enrichment of total  mRNA was obtained by 
step elution with 0.5 M KC1 at 6 ~ and 19 ~ respectively, 
followed by the elution of mRNA with 0.1 M Tris, pH 
7.5, 0.0025 M EDTA at 6 ~ . The purified mRNA was 
analyzed by polyacrylamide gel elctrophoresis and its 
capacity for directing the synthesis of specific proteins 
was tested in a Krebs ascites cell-free system. 36% of the 
total  protein synthesized in the presence of m R N A  
purified from the estrogenized chicks cross-reacted with 
anti-egg yolk antisera in contrast to 2.6% for the control. 
Estradiol did not influence the relative content of serum 
albumin mRNA. 

L o s s  of Viabi l i ty  dur ing  S w e l l i n g  of Cul tured  
Ce l l s  U n d e r  I s o t o n i c  C o n d i d i t o n s  

E.A.  Baumann and R. Schindler 
Pathologisches Institut der Universitdt, 3070 Bern 

Loss of cell viabili ty due to cellular swelling was 
studied in cultures of a murine inastocytoma. In order to 

inhibit active cation transport across the cell membrane, 
sodium salts in the medium were replaced by correspond- 
ing potassium salts. This resulted in a rapid and pro- 
nounced increase in cell volume. 

Numbers of morphologically ' intact '  cells as seen by 
microscopic examination decreased more slowly than 
numbers of cells excluding trypanblue. On the other hand, 
the decrease in numbers of trypanblue negative cells was 
comparable to tha t  of colony-forming ceils and correlated 
well with the release of labeled proteins from cells pre- 
labeled with L-leucine-l*C. After reincubation of cells 
in normal medium, no evidence for conversion of trypan- 
blue positive into trypanblue negative cells was found, 
while the remaining trypanblue negative cells exhibited 
a delay in resumption of cell multiplication. 

Supported by SNSF, grant 3.923.72 

Separa t ion  of the  S trands  of P o l y o m a  D N A  

-P. Bdard and J. Lewis 
Institut suisse de recherches expdrime~tales sur le cancer, 
Bugnon 27, 7077 L~usanne 

The ability to isolate separately the complementary 
strands of the double-stranded DNA of polyoma virus 
would be useful for the characterisation of polyoma- 
specific RNA molecules in virus-infected ceils. We have 
synthesized in vitro from superhelical polyoma DNA with 
E. coli RNA polymerase, RNA which is complementary 
to only one of the strands of polyoma DNA. Denatured 
complete length polyoma DNA was annealed with a 10- 
fold excess of in vitro synthesized RNA. About half of the 
DNA formed DNA-RNA hybrid molecules while half 
remained single-stranded. DNA in double-stranded 
hybrids was separated from single-stranded DNA by 
chromatography on hydroxylapatite.  After removal of 
RNA, neither DNA preparation formed double-stranded 
molecules when annealed by itself; double-stranded DNA 
was formed when the two were annealed together. Thus 
the two DNAs represent the complementary strands of 
polyoma DNA. 

Supported by SNSF and Damon Runyon Foundation 

The  R e g u l a t i o n  of 2dv  P l a s m i d  Rep l i ca t ion  
D. Berg, G. Kellenberger-Gu]er and L, Caro 
D@t de Biologic Moldculaire Sciences I I ,  
30, quai de l'Ecole-de-Mddecine, 7211 Gen~ve 4 

The ~dv plasmid is a fragment of phage ~ and consists, 
in essence, of only one operon, a block of genes used in 
replication and control (sequence promotor cro tR ori 0 P). 
gdv replicates in Escherichia eoli without any known 
at tachment  to the bacterial chromosome; many plasmid 
copies are present per cell. 

New 2dv plasmids were generated from 2 phages already 
mutant  in genes suspected of being important  in plasmid 
replication control. We find that  plasmid replication 
requires the products of genes O and P. Transcription 
beginning at 'promotor' is often terminated at tR b y  a 
host factor. When this factor is antagonized, Xdv replica- 
tion is stimulated. Since stimulation does not occur when 
O and P are suppIied in trans, i t  seems that  transcription 
per se near ori (replication origin) is also a prerequisite for 
replication. Cro is also indispensable; the role of cro 
product is probably the control of the rate of plasmid 
transcription such that  the number of plasmid copies 
doubles once each cell generation. 
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Act iva t ion  of A l b u m i n  S y n t h e s i s  in H u m a n  Leu-  
c o c y t e s  by  S o m a t i c  Cell  F u s i o n  

H.P.  Bernhard, G.J. Darlington and F.H.  Ruddle 
Biozentrum der Universitiit, CH-4056 Basel, 
Yale University, New Haven, Conn. 06520 

A murine  hepa toma  cell l ine which secretes a lbumin  was 
fused wi th  peripheral  human  leucocytes.  The isozyme 
analysis of the  hybr id  clones showed the  presence of 25 
mouse markers.  Only two h m n a n  autosomal  and the  
x- l inked markers  were present  in any hybr id  clone, 
suggesting tha t  most  of the  h u m a n  chromosomes were 
lost. This  was fur ther  confirmed by chromosome analysis 
using Q and C-Banding.  All hybr id  clones cont inued to 
secrete mouse albumin.  Two clones produced in addi t ion  
h u m a n  a lbumin  which was demons t ra ted  by electro- 
immunodif fus ion  against  non crossreacting monospecific 
ant iserum. These results demons t ra te  the  ac t iva t ion  of a 
gene normal ly  not  expressed in leucocytes.  The expression 
of the  human  a lbumin  locus m a y  reflect  e i ther  the contri-  
bu t ion  of a mouse ac t iva to r  locus or the  loss of a h u m a n  
repressor locus th rough  chromosome segregation. The  
cont inued expression of the  mouse a lbumin  locus m a y  
reflect  the absence of a cross react ing repressor in diploid 
human  ceils or its loss dur ing chromosome reduction.  

Supported by grants from SNSF, USPHS GM 09966, TW-01896 
NSF GB 34303 

The  C o m p l e x i t y  of the  G e n o m e  of Av ian  T u m o r  
V i r u s e s  

M.A.  Billeler, J. T. Parsons and J .M.  Co/]in 
Inslitut /i~r Molekularbiologie I, Universitiit Zi~rich, 
Hdnggerberg, 8049 Z~rich 

The genome of av ian  t umor  viruses consists of an R N A  
sediment ing at  60-70 S, indica t ing  a MVq of about  107. 
Dena tura t ion  of this R N A  yields mater ia l  sediment ing at  
30-40 S, suggesting t h a t  the  genome contains  3-4 sub- 
units wi th  a MW of 2.4-3.4 • 106 Dal tons  each [Duesberg 
and Vogt,  J. Virol 72, 594 (1973)1. To obta in  an es t imate  
of its sequence complexi ty ,  purif ied 3~P-labeled 60-70 S 
1RNA of Rous sarcoma virus was complete ly  digested wi th  
IRNase Ta and the  oligonucleotides were resolved by two- 
dimensional  po lyacry lamide  gel electrophoresis.  The  fin- 
gerprint  displaying the  large oligonucleotides showed a 
h ighly  reproducible  pa t t e rn  only s l ight ly  more compli-  
cated than  analogous f ingerprints  of Qfl R N A  or 28 S ribo- 
somal R N A  (M~VV about  1.5 • 106). Analysis  of the  radioac- 
t ive  mater ia l  recovered from 32 dis t inct  spots revealed 
tha t  18 oligonucleotides are obta ined pure and in a lmost  
equimolar  yield. F r o m  the  a m o u n t  of inpu t  R N A  and the  
yields of pure  oligonucleotides (corrected for losses dur ing 
the  f ingerpr int ing by use of marker  ol igonucleotides as 
in ternal  controls) a sequence complex i ty  of the  genome 
equiva len t  to about  10 a nucleot ides (corresponding to a 
MW of about  3 • 106 Daltons) was calculated.  

Supported by the SNSF and the Jane Coffin Childs Fund 

P o s s i b i l i t y  of Chang ing  t h e  Or ig in  of C h r o m o s o m e  
Rep l i ca t ion  in E. co l i  

R.E.  Bird and L. Caro 
D@artement de Biologic Moldeulaire, Sciences I1, 
30, quai de l'Eeole-de-~ridecine, 7211 Genkve 4 

Tempera ture-sens i t ive  muta t ions  in the  gen t  dnaA 
affect the  ini t ia t ion of chromosome repl icat ion a t  41 ~ bu t  
not  30 ~ We have  shown tha t  t hey  were no t  complemented  

by the  presence of an R-fac tor  in the  plasmid s ta te  bu t  
t ha t  t h e y  could be suppressed as a result  of the  integra-  
t ion of R a t  a va r i e t y  of sites in the  chromosome.  We  
pos tu la ted  tha t  in this  ' in tegra t ive  suppression'  the  ent ire  
chromosome becomes par t  of the  episome (R) replicon and 
is repl icated pasMvely under  R control.  We have  syn- 
chronized dnaA strains suppressed by in tegra t ion  of R at  
different  sites and s tudied the  origin and directions of 
chromosome replication.  We  find that ,  in these strains, 
repl icat ion originates on the R replicon instead of on the  
normal  origin. R-contro l led  repl icat ion is, l ike the  normal  
one, hi-directional.  

S e c o n d a r y  M o n o l a y e r  Cell  Culture  f r o m  Rat  
Endocr ine  P a n c r e a s  

B. Blondel and C.B. Wollheim 
Instituts d'Histologie et de Biochimie Clinique, 
7217 Gen~ve d 

Endocr ine  cell cul tures are obta ined f rom pancreas of 
newborn rats  according to L a m b e r t  et  al. Endocr ino logy  
90, 239 (1972). F r o m  these p r imary  cultures,  secondary 
cultures can be obta ined provided  tha t  the  clusters of 
endocrine ceils are de tached before 48 hours of cul ture  
and wi th  a solution of t ryps in  no t  exceeding 0,125%. The 
t ryps in  cell suspension mus t  be gent ly  t ransferred into 
another  dish and di luted by a t  least  f ive volumes  of 
medium-conta in ing  10% calf serum. Monolayer  cell 
cultures thus  obta ined usual ly conta in  larger dus t e r s  of 
endocrine cells and less f ibroblasts  t han  the  p r imary  cul- 
tures of equiva len t  age. This p repara t ion  is sui table for 
combining morphological  and biochemical  studies. 

Supported by SNSF, grants 3.028.73, 3.03.10.73, 3.8080.72 

C o - o r d i n a t e d  S t e r e o l o g i c a l - B i o c h e m i c a l  M o d e l  
for the  Rat  L iver  

R.P.  Bolender, D. Paumgartner, G.A. Losa and 
E .R .  Weibel 
A natomisches Instilut der UniversiRit Bern 
Bi'~hlstrasse 26, 3072 Bern 

A method,  based on a co-ordinated  analyt ica l  model,  
has been developed which allows direct  quan t i t a t i ve  
comparisons to  be made  between morphological  and bio- 
chemical  da ta  der ived from cellular fractions.  For  exam-  
ple, using Glucose-6-Posphatase as a marker  enzyme for 
the  endoplasmic re t icu lum (ER), the  ac t iv i ty  of this  
enzyme de termined  biochemical ly  was compared  wi th  the  
surface of the  E R  obta ined using combined stereological 
and cytochemical  techniques.  Recoveries,  compar ing  the  
l iver  homogenate  wi th  the  subsequent  fractions, were 
96% for the  enzyme ac t iv i ty  and 96% for the  surface 
area of the  ER.  The following re la t ive  dis t r ibut ions of E R  
surface area  and its marker  enzyme,  Glucose-6-Phospha-  
tase, were observed in the  fract ions:  Nuclear  (13% Er  
surfs ce, 14 % enzyme act ivi ty) ,  heavy  mi tochondr ia l  (13 %, 
17%), l ight  mi tochondr ia l  (5%, 7%), and microsomal  
(69%, 62%). In  the  above example,  a direct  compar ison 
was made  between the  surface area of a cellular s t ruc ture  
(ER) and the  ac t iv i ty  of an enzyme a t tached  to it. The  
model,  however,  can also be used to compare  the  vo lume  
of a cellular organelle wi th  the  ac t iv i ty  of an included 
marker  enzyme.  

Supported by SNSF, grant 3.554.71 
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Estradio l - Induced Synthes is  of Nucleoprote ins  in 
Chicken Liver 

C. Dierks- Ventling and J.-P.  Jost 
Friedrich-3/liescher-Inslitut, Post/ach 273, 
CH-4002 Basel 

Previously we demonstrated that  injection of 17fl- 
estradiol into immature chicks (5 mg/lO0 g body wt.) 
lead 12 hours later to the appearance of phosvitin in the 
serum. During the first 2 hours of this lag phase total  
polysomal mlRNA increased over 160% while no in- 
creased rate of rlRNA was observed. In our present study 
concerning the role of nucleoproteins in estradiol stimula- 
ted transcription, we show that  2 hours after estro- 
genization, the rate of incorporation of [3H]leucine into 
nuclear protein in general was increased by 150% and in 
particular that  the synthesis of three non-histone nucleo- 
proteins was specifically enhanced during this time. They 
were characterized by means of SDS polyacrylamide gel 
electrophoresis using a double labeling technique. One of 
the nucleoproteins was a basic yet non-historic protein 
with a tool. wt. of 26,000, the others were acidic nucleo- 
proteins with mol, wts. of 17,000 and 20,000 respectively 
and isoelectric points of 5.0, 5.35 and 6.2. Although the 
exact function of these nucleoproteins cannot be stated at 
this time, the evidence given above suggests a specific 
role during the early period of transcription. 

The Ordering of Structural  Prote ins  on the RNA-  
T u m o r v i r u s  Precursor  Polypeptide Us ing  
Pac tamyc in  
R. Eisenman, H. Diggelmann and V. Vogt 
Inslitu! suisse de recherches expdrimentales sur le cancer, 
Bugnon 21, 1011 Lausanne 

The major structural proteins of RNA-tumorviruses 
are synthesized as a large precursor polypeptide of 76,000 
MW. Using pactamycin, an inhibitor of initiation of 
protein synthesis, an at tempt  was made to determine the 
order of their synthesis. At various times after the ad- 
dition of pactamycin to avian myeloblastosis virus (AMV) 
infected cells, proteins were labeled with asS-methionine 
for 10 rain. Following a 2 h chase with unlabeled medium 
virus was collected from the supernatant and the amount 
.of label in the virion proteins determined after etectro- 
phoresis. In addition the cells were lysed and the turfs- 
cellular virus-specific proteins precipitated with anti- 
serum against AMV proteins. The amount of label in these 
intracellular proteins was determined by electrophoresis 
of the immune precipitate. The results indicate that  
pactamycin preferentially reduces the incorporation of 
label into the 24,000 AfW viral protein (VP24), while the 
labelling of the 11,000 MW protein (VP11) is relatively 
less affected. This was true for both intracellular viral 
proteins and proteins in assembled extracellular virus. We 
conclude that  VP24 is N-terminal to V P l l  on the precur- 
sor. No conclusion can be made concerning the other 
two major proteins since these do not incorporate enough 
label. 

Supported by SNSF, grant 3.826.72 and by American Leukemia 
Society 

Ultrastructural  Local izat ion of Paternal  Genome  
in Early Mouse  E m b r y o s  by Autoradiography 

S. Fakan and L. Wallace 
Institut suisse de recherches expdrimenlales sur le cancer, 
Bugnon 27, 1017 Lausanne 

Mouse zygotes after fertilization by tri t iated thymi- 
dine-labeled sperm were processed for electron microsco- 
py. Early mouse embryos were fixed in glutaraldehyde 
followed by osmium tetroxyde and embedded in Epon. 
Ultrathin sections were prepared for electron microsccpe 
autoradiography and preparations developed after 8-12 
months. Initial results show the presence of radioactivity 
in about 10-20% of the nuclei examined. Practically all 
of these labeled nuclei show a non-homogeneous distribu- 
tion of silver grains within the nucleus, thus confirming 
light microscopy results. Labeling is localized either in one 
region of the nucleus or sometimes in two more or less 
opposite nuclear regions. In some nuclei silver grains are 
observed as several spots. In some cells the label is asso- 
ciated with the nuclear periphery or is found over the 
nucleolar region. The labeled regions do not seem to be 
morphologically different from those which are not labeled. 

Supported by SNSF, grant 3.819.72 and Centre de Recherches sur 
les Lymphomes malins, Lausanne 

Est imat ion  of the N u m b e r  of I m m u n o g l o b u l i n  
Genes by (1~5I) m R N A / D N A  Hybridizat ion 
M.-G. Farace, H. Diggelmann, C.H. Faust, 
P.-A. Briand, P. Vassalli and B. Much 
D@artemenl de Pathologie, Universitd de Gen~ve, 
7211 Gen~ve et I.S.R.E.C., Lausanne 

The 14 S mRNA of immunoglobulin light chain is 
prepared from mouse myeloma tumor polysomes by 
oligo(dT)-cellulose chromatography, repeated sucrose 
gradient centrifugations and analysed on aerylamide gel 
electrophoresis in 98% formamide. The homogeneity of 
the 14 S mRNA is mesured from kinetic complexity data 
determined by hybridisation of the m R N A  with enzymat- 
ically synthesized complementary DNA. 14 S m R N A  
labeled with (125 I) (spec. act. : 2 • 107 cpm/~g) is hybri- 
dised with a large excess of sonicated cellular DNA in 
50% formamide, Conditions are chosen in which the size 
of the m R N A  remains unchanged during the hybridisa- 
tion. When hybridisation is measured (RNase) in function 
of Cot (concentration ?<time) it can be shown that  about 
80% of the hybridised RNA corresponds to near unique 
sequences in the DNA, and that  14% corresponds to 
sequences reiterated about 100 times. 

The implications of these results on the number of 
genes existing for the variable (V) and the constant (C) part  
of immunoglobulin chains will be discussed. 

Supported by SNSF, grant 3.1310.73 

Attachement  sp6cifique de I'ACTI-I ~ la G 6 P D  
(1.1.1.49) de cortex  surr6nalien bovin 

J.-L. Fauch~re et E. Bi~rgisser 
Institut /i~r Molekularbiologie und Biophysik der ETH-Z,  
8049 Zi~rich-Hdnggerberg 

L'isolation conventionnelle de Ia glucose-6-phosphate 
d6hydrog6nase X partir  du cortex surr6nalien bovin (Int. 
J. Protein Res. I I ,  173, 1970) est grandement simplifi6e 
par 1'introduction de la chromatographic d'affinit6 sur 
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s@harose subs t i tu te  par  N A D P .  La d6hydrog6nase ainsi 
purifi6e se lie sp6cif iquement  in v i t ro  au t6t rakosipept ide  
synth6t ique [2-ph6nylalanine, 4-(4", 5 ' -d6hydro-4 '5 ' -d i t r i -  
t io)-norvaline~-ACTH-(1-24).  Ce d6riv6 hormona l  g ra- 
dioact ivi t6 sp6cifique 61evfe poss~de 6gMement des pro- 
pri6t6s pharmacologiques  tr~s proches de celles de l 'hor-  
mone g s6quence naturel le  (Liebig's Ann. Chem. 1973, 
1298). La constante  d 'associat ion K = 1.8 - 106 mesur6e 
par  6quilibre de dialyse g p i t  5.9 est en bonne concor- 
dance avec cetle observ6e par  mesure  de la polar isat ion de 
la fluorescence avec le d6riv6 analogue E21-N-e-dansylly- 
sine~-ACTH-1-24) (Helv. Chim. A c t s  54, 897, 1971). 

Fingerprints of the Polypeptides of Polyoma 
Virions 
G. Fey and B. Hirt  
Inslitut suisse de recherches expdrimentales sur le cancer, 
Bugnon 21, 1011 Lausanne 

Polyoma  virus  part icles were h ighly  purif ied and then  
disrupted by  heat ing  in sodium dodecylsulfate  and mer-  
captoethanol .  The polypept ides  were separated by  dec -  
t rophoresis  in po lyacry lamide  gels in the  presence of 
sodium dodecylsulfate.  

Each  polypept ide  was eluted, lyophylized,  oxydized 
and digested wi th  trypsin.  Tile resul t ing pept ides  were 
separa ted  in two dimensions by  electrophoresis and chro- 
ma tog raphy  on thin  layer cellulose sheets. The  m-amino 
groups react  w i t h  F l u r a m  (Roche), which then  shows 
visible fluorescence under  u l t ravio le t  i rradiat ion.  Approxi-  
ma te ly  one nanomol  of prote in  is sufficient for a good 
f ingerprint .  

Supported by SNSF, grant 3.826.72 and IARC 

Site-Directed Mutagenesis  

R. Flavell, D. Sabo, E. Bandle and C. Weissmann 
Institut /i& Molekularbiologie I, Universitiit Ziirivh, 
HSnggerberg, 8049 Zi&ich 

Stepwise synthesis  of Qfl R N A  plus or minus  s t rands 
EE. Bandle  and C. Weissmann,  Exper ien t i a  28, 743 (1972)] 
allows the  insert ion of mutagenic  base analogs at  defined 
posit ions ill the  nucleot ide sequence. W h e n  such a sub- 
s t i tu t ion  is made  near  t i le 5' t e rminus  of minus  strands 
and these are used as t empla t e  for Q~ replicase, plus 
s t rands wi th  a muta t ion  in the  3' extracis t ronic  region 
can be obta ined in good yield. A minus  s t rand containing 
Nr  in place of CMP at  posi t ion 15 from the  
5' end led to the  format ion  of plus strands, 33% of which 
had a G--~ A t rans i t ion  in posi t ion 16 f rom the  3' end. The  
m u t a n t  R N A  is more efficiently repl icated by Q# replicase 
than  is the  wild type  and hence could be  enriched by 
extens ive  in v i t ro  propagat ion.  A second extracis t ronic  
m u t a n t  wi th  a A -+ G t ransi t ion in posi t ion 40 f rom the  
3' end has been generated by  a s imilar  approach,  using as 
t empla te  a minus  s t rand in which U M P  was replaced by  
hyd roxyCMP in posi t ion 39 f rom the  5' end. This  general  
approach to mutagenesis  can be extended to the  5" 
extracis t ronic  region of Qfl R N A  as well as to the  inter-  
cistronic regions, in par t icular  to the  r ibosome binding 
sites. 

Supported by SNSF, EMBO, American Cancer Society 

RNase-Sensi t ive  DNA Synthesis  in Antigen- 
Stimulated Mouse Lymphocytes  
J.  Funderburgh, P. Vassalli and B. Mach 
Ddpartment o/Pathology, Universitd de Genave, 
1211 Gen~ve 

Mouse spleen lymphocytes  are cul tured ill the  pres- 
ence of bacter ia l  l ipolysaccharide (LPS) which induces 
the  di f ferent ia t ion of a s ignif icant  % of the  cells in to  
immunoglobul in-producing cells. A D N A  synthet ic  ac t iv i ty  
is found in a cytoplasmic  high-speed pel let  prepared from 
the  LPS-s t imu la t ed  cells. This  pel le t  can be f rac t ionated  
on a glycerol gradient ,  where the  D N A  synthe t ic  ac t iv i ty  
bands as a discrete peak. I t  is an endogenous ac t iv i ty  
(no added t empla te  is necessary), i t  is abolished by  pre- 
incubat ion  wi th  RNase ,  i t  is dependan t  on the  presence 
of the  4 t r iphosphates  and i t  is a lmos t  absent  in non- 
s t imula ted  cells. The product  of the  react ion has been 
characterised as D N A  by  several  cr i ter ia  and its buoyan t  
dens i ty  in CsC1 is s imilar  to t h a t  of mouse  nuclear  DNA.  
85% of the  p roduc t  hybrides  to nuclear  DNA.  A t t e m p t s  
to hybridise  this  cell-free D N A  wi th  var ious  cellular 
R N A s  have  thus  far  not  provided  in format ion  as to its 
nature.  

Supported by SNSF, grant 3.1310.73 and INT 1 

Evidencing Cytoplasmic DNA in Ultrastructural 
Cytochemistry 
A. Gautier and J. Fakan 
Centre de Microscopie Electronique de l'Universitd, 
1011 Lausanne 

Osmium-Ammine ,  a newly synthesized complex of 
Osmium-po lyammine  (Cogliati and Gautier ,  C. r. Acad. Sci. 
[D] 276, 3041, 1973; Gaut ier  et al., Electron Microsco- 
py and Cytochemistry 1974, 271) can be successfully used 
in a Feulgen- type  react ion to localize D N A  ill th in  sections 
from tissues f ixed wi th  e i ther  aldehydes,  aldehyde-OsO~, 
OsO~ or I~MnO 4, and embedded  in plastics. 

Pre l iminary  exper iments  show t h a t  the  cytoplasmic  
D N A  m a y  be clearly demons t ra ted  wi th  this technique,  
e.g., in mi tochondr ia  and toxycys t s  (but not  in t r icho- 
cysts) f rom some eiliates, as well as in the  cytoplasm of 
gameLophytic Allomyces (Ojha and Turiau,  Molec. Gem 
Genetics 112, 49, 1971 : Khand j i an  et al., in progress). The 
u l t ras t ruc tura l  appearance  of these cytoplasmic  D N A s  is 
compared  to t h a t  of bacter ia l  and vi ra l  D N A s  obta ined  in 
similar  conditions.  

Supported by SNSF, grant 3.524.71 

The Okazaki Fragments  of Mouse P-815 Cells 
J . R .  Gautschi and J . M .  Clarkson 
Laboratory o/Radiobiology, University of Cali/ornia, 
San Francisco 94743, USA and Institute o/Pathology, 
CH-3010 Bern 

Mouse P-815 ceils f rom spinner cultures were incubated  
wi th  3I-[-thymidine for 15 to 240 sec at  37 ~ or 25 ~ DNAs 
was ext rac ted  by a modif ied Hi r t  procedure (J. Mol. Biol. 
(1967) 26, 365-369) and molecular  weights  of single 
s t randed at-t-DNA were measured by sed imenta t ion  ana-  
lysis in alkaline sucrose gradients  or e lect rophoret ical ly  in 
agarose gels. After  pulses of 2 to 8 rain at  37 ~ most  of the  
rad ioac t iv i ty  was found in molecules of 25 to 60 S, 
reflect ing the  replicon size d is t r ibut ion  (3 • 104 to 3 • 105 
base pairs). Af ter  a 30 sec pulse at  25 ~ however,  only  
short  D N A  strands of 50 to 200 nucleot ides were labelled, 
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suggesting discont inuous s t rand elongat ion v ia  Okazaki  
f ragments  both  at  the  5' end and at  the  3' end. In  neutra l  
CsC1 or Cs 2 SO~ gradients  Okazaki  f ragments  had the  same 
buoyan t  dens i ty  as bulk  D N A  and no evidence for cova-  
lent ly  a t t ached  r ibonucleot ides  was obtained.  

A d d i t i o n  of P o l y a d e n y l a t e  R e s i d u e s  to the  3' End 
of Qfl R N A  Does  not  Reduce  i ts  Infect iv i ty  
C. Gilvarg, F .J .  Bollum and C. Weissmann 
Institut ]i~r Molekularbiologie I, Universitdt Ziirich and 
Dept. o/Biochemistry, University of Kentucky, 
Lexington, Kentucky, USA 

Mos~ eukaryot ic  messenger  R N A s  have  polyadenyl ic  
acid sequences at  the i r  3' end, while this  type  of modif ica-  
t ion appears  to be absent  f rom messengers of prokaryotes  
and thei r  viruses. An enzyme capable  of adding poly  A to 
oligo A pr imers  has been purified f rom calf t h y m u s  cyto-  
p lasm [Tsiapalis et al., Biophys.  Biochim. Res. Commun.  
50, 737 (1973)]. We  have  tes ted the  abi l i ty  of this  enzyme 
to uti l ize Q/~ R N A  as a p r imer  and have  de termined  the  
propert ies  of Qfl R N A  carry ing  a po lyadenyla te  extension. 
Using [a_32pj A T P  and [3H] Qfl R N A  as substrates  and 
displaying the  p roduc t  on a sucrose gradient  i t  was 
possible to show t h a t  A M P  residues can be t ransferred to 
high molecular  weight  Qfi 1RNA. In  two separate  experi-  
ments  products  car ry ing  an average of 7 and 70 A M P  
residues respect ively  per  chain were generated.  The R N A s  
were then  purified by hybr id iza t ion  to a poly  U-Sephadex  
column and elut ion by formamide.  In  a control  experi-  
ment  it  was shown tha t  unmodif ied  Qfi R N A  passes 
through such a column quan t i t a t ive ly .  The  poly  A-Qfi 
RNAs,  both  wi th  the  short  and long A sequences, were 
found to be ful ly infectious when tes ted  in the  spheroplast  
assay of Guthr ie  and Sinsheimer.  

Supported by grants from the USPHS and the SNSF 

A p p l i c a t i o n  of the  F l u o r e s c e n t  A n t i b o d y  T e c h n i q u e  
to  the  S t u d y  of M u s c l e  Cel ls  in  Cul ture  

R. Gmi~r, D.C. Turner and H . M .  L'ppenberger 
Institut /~r Zellbiologie, Eidgen6ssische Technische 
Hochschule, Sonneggstrasse 5, 8006 Ziirich 

The f luorescent  an t ibody  technique  was used to 
detec t  select ively the  M and B forms of creat ine kinase 
(CPt~) in cul tured cells der ived f rom embryonic  chicken 
skeletal  muscle. P r e sumpt iv  e myoblas ts  (in med ium 
conta in ing 5-bromodeoxyuridine)  could be dis t inguished 
f rom m y o b h s t s  (prevented f rom fusing by  the  addi t ion  of 
EGTA) in that ,  while both  conta ined t3-CPK, only the  
myoblas ts  conta ined the  M form character is t ic  of differ- 
en t ia ted  muscle. Myotubes  (in cultures allowed to devel-  
op normally)  contained large amounts  of M- and B - C P K ;  
the  few fibroblast- l ike nonmyogenic  cells had only B-CPK.  
These results, as well as those obta ined wi th  o ther  techni-  
ques (electrophoresis, h is tochemist ry)  for the same and 
other  marker  enzymes,  indicate  t ha t  t e rmina l  muscle 
dif ferent ia t ion can proceed, to some ex ten t  at  least, in the  
absence of myoblas t  fusion. 

Supported by the Muscular Dystrophy Association of America and 
by SNSF, grant 3.247.69 

Cytocha las in  B: Act ion  on D o m e s  F o r m e d  in 
K i d n e y  and M a m m a r y  Gland Cell  Cul tures  

P. R. Gradwohl 
Sandoz Ltd., Medical and Biological Research, 
4002 Basel 

Dense monolayer  cultures of m a m m a r y  gland epithe- 
l ium from pregnant  mice organize into 3-dimensional 
structures,  called 'domes '  by  McGrath  et al. and supposed 
to be analogous to acini [J. Virol. 9 (1972) 367]. Here,  
domes are repor ted  to arise likewise in p r imary  cell cul- 
tures der ived f rom the  kidneys of 10-days-old mice;  
t hey  possibly correspond to Bowman ' s  capsules. Bo th  
m a m m a r y  gland and kidney cells were cu l t iva ted  in the  
hormonal  med ium designed by Lasfargues and Moore 
[in Vi t ro  7 (1971) 21J. 10 ~g/ml of Cytochalasin B (CB; 
Phomin,  Sandoz) cause the  domes of bo th  cell types  to 
collapse mos t ly  wi th in  5 to 15 minutes ,  the  act ion being 
reversible:  the  domes are par t ia l ly  or complete ly  restored 
wi th in  one to several  hours af ter  CB has been washed out.  
Collapse and res torat ion can be repeated several  t imes.  I n  
view of the  known action of CB, mierof i laments  are l ikely 
to produce dome format ion  in vi t ro.  Fur thermore ,  one 
would expect  m a n y  other  epi thel ia  exhibi t ing  CB- 
sensit ive morphogenet ic  processes to build up domes in 
monolayer  cultures under  appropr ia te  condit ions [cf. 
Wessells et al., Science 171 (1971) 135J. 

C h a n g e s  in the dCTP and d T T P  Pools  of P-815 
Cel ls  F o l l o w i n g  E x p o s u r e  to VP 16-213 

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

The pyr imidine  deoxynucleoside t r iphosphate  pools, 
d T T P  and dCTP, were al tered in nonsynchronized P-815 
mas tocy toma  cells after t r e a t m e n t  wi th  V P  16-213 (4'- 
demethyl-epipodophyllotoxin-ethyl idene-f l-D-glucoside)  in 
vi t ro.  The  amoun t  of d T T P  per  106 cells increased f rom 
110 pmoles to about  160 pmoles wi th in  1 h of t r e a t m e n t  
wi th  1 or 10 ~zg/ml V P  16-213, while the  dCTP pool 
decreased f rom 25 to about  7 pmoles per 106 cells. Maxi-  
m u m  al tera t ions  were present  af ter  1 h of t r e a t m e n t  and 
prolonged exposure to the  cy tos ta t ic  drug had no fur ther  
effect on pool sizes. The changes in pool sizes were 
independent  of drug concentrat ion.  Ear l ier  studies wi th  
V P  16-213 concerning DNA,  R N A  and protein synthesis  
had  shown a cont inua t ion  of the  synthesis  of these 
macromolecules,  a l though the  mi to t ic  index was drast ical-  
ly decreased wi th in  45 to 60 rain t r e a t m e n t  wi th  the  
drug. I n  conclusion we assume tha t  f luctuat ions  of the  
d T T P  and d C T P  pools caused by  V P  16-213 do not  
influence the  macromolecular  synthesis.  I t  seems tha t  
a l tera t ions  of pool sizes m a y  occur as a consequence of 
changes in enzymat ic  act ivi t ies  of the  pyr imid ine  n u d e -  
ot ide metabol ism.  They  probably  have  no direct  correla- 
t ion wi th  the  inh ib i tory  act ion on mitosis. 

Glycoprote in  M e t a b o l i s m  d u r i n g  M o r p h o l o g i c a l  
Di f ferent iat ion  in  N e u r o b l a s t o m a  Cel ls  

R. Gysin, F. Solomon and D. Monard 
Friedrich-Miescher- Institut, Post/ach 273, CH-4002 Basel 

Condit ioned med ium by glial cells induces process 
format ion in neuroblas toma cells grown in t issue culture.  
The morphological ly  di f ferent ia ted cells show a twofold 
increase in the incorpora t ion  of rad ioac t ive  glucosamine. 
The incorpora t ion  of fucose remains unchanged.  
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Glycoproteins from normal and differentiated neuro- 
blastoma cells were labelled with all- or 14C-glucosamine 
and fractionated on SDS-polyacrylamide gels. Glyco- 
peptides were enzymatically removed from the surface of 
such cells and fractionated on Sephadex G-50. By these 
two methods glycoproteins of normal and morphologically 
differentiated cells were found to be identical. 

Morphologically differentiated cells take up glucosamine 
from the medium faster than normal cells. This increased 
uptake can account for the difference in incorporation. 
The rate of uptake is also enhanced for deoxyglucose, 
galactosamine and leucine, but not for fucose, thymidine 
and uridine. 

Effect of Cho les tero l  and Other  Lipids  on Cell  
Surfaces  of T r a n s f o r m e d  and N o r m a l  Cel ls  

M.E.  Hatten, A .F .  Horwitz and M . M .  Burger 
Ab. Biochemie, Biozentrum der Universitdt Basel, 
Klingelbergstrasse 70, CH-4056 Basel 

The growth of serum requiring tissue culture cells is 
substantially impaired in the absence of fat ty acids and 
biotin. The cessation of growth can be reversed by the 
exogenous addition either of fa t ty  acids or of biotin. 
Stearate, oleate, palmitate and elaidate are among the 
fat ty acids that  support appreciable growth of the normal 
3 T 3 fibroblast cell line, whereas linoleate and myristate 
fail to do so. In the presence of biotin, linoleate further 
stimulates growth compared to cultures containing biotin 
alone. Similar results are obtained with the transformed 
SV 101 3 T 3 cell line, except that  palmitate does not 
support growth. Analysis of the cellular lipids by TLC and 
GLC shows that  the exogenously added  fat ty acid is 
incorporated into the phosphatide fraction. 

In an at tempt  to explore the role of membrane fluidity 
in cell surface events, the lectin agglutinability of 3 T 3 
and SV 101 3 T 3 cells grown on various fat ty acids was 
measured. The presence of elaidate decreases the agglu- 
t inabili ty at room temperature. These and other data 
suggest to us that  the lectin receptors for conA and for 
WGA are separated in different lipid environments. 

A similar conclusion has been reached from data that  
will be presented on the involvement of membrane chol- 
esterol in agglutination phenomena of transformed ceils. 

T h i o s t r e p t o n  B i n d i n g  Prote in  of E. coi l  R i b o s o m e s  

G.A. Howard, J .H.  Highland, G. St6//ler and J. Gordon 
Friedrich-Miescher-Institut, Post/ach, CH-4002 Basel 

The antibiotic thiostrepton inhibits protein synthesis in 
E. coti by binding t ightly to the 50 S subunit. This binding 
inhibits the interaction of the ribosome with both EF-Tu 
and EF-G. We report here on the use of three separate 
methods to determine the specific binding site of thio- 
strepton on the 50 S subunit, utilizing a preparation of 
high specific activity [ahS]thiostrepton to quanti tate this 
binding. The methods were: 1. Correlation of the loss of 
thiostrepton binding ability with selective removal of 
ribosomal proteins. In this procedure 50 S subunits were 
treated with either NttdCl-ethanol or LiC1, with subse- 
quent identification of the proteins in both the split 
fraction and on the depleted cores determined by 2-D gel 
electrophoresis; 2. reconstitution of these depleted cores 
with selected groups of ribosomal proteins to restore their 
thiostrepton binding ability; 3. t reatment  of reconstituted 

cores with specific ribosomal protein antibodies to deter- 
mine which one(s) caused inhibition of thiostrepton 
binding. The results of these experiments indicate protein 
L n is the thiostrepton binding site on E. colt 50 S sub- 
units. 

Qual i ta t ive  and Quant i ta t ive  S tu d ie s  of the  D N A -  
N u c l e a r  M e m b r a n e  C o m p l e x  Iso la ted  f r o m  
Eukaryot i c  Cel ls  

J. Humbert 
Institut suisse de recherches expdrimentales sur le cancer, 
Bugnon 21, 1011 Lausanne 

Procedures without detergent t reatment  for isolation 
and purification of nuclei from two lines of ceils in culture 
have been developed. The degree of puri ty of the nuclei 
has been checked by electron microscopy. The nuclear 
membrane was labelled with choline and the DNA with 
thymidine. The DNA-nuclear membrane complex has 
been isolated by 2 gentle techniques which avoid excessive 
fragmentation of the membrane. After a first isolation, 
the complex contains 1-10% of the nuclear DNA. 
Treatment of the complex with DNAase I shows that  DNA 
is still accessible to the enzyme. In certain cases, repeated 
washes in different solutions of high ionic strength allow 
the remaining DNA to be completely detached. Non-ionic 
detergents disaggregate the membrane and liberate in this 
way the DNA previously bound. CsC1 gradient profiles 
show that  the fraction of DNA from this complex which 
is the most intimely bound to the membrane contains 
about 2 times more AT-rich sequences than totaI DNA. 
Experiments on synchronized ceils show that  the DNA of 
the complex is not preferentially replicated during late 
S-phase. 

Supported by SNSF, grant 3.358.70 

M y o - F i b r o b l a s t s  in  the  Cirrhot ic  Liver  
C. Trld, G. B. Ryan, G. Gabbiani and G. Majno 
D@artement de Pathologic, 40, boulevard de la Cluse, 
1211 Gen~ve d 

Hepatic cirrhosis was produced in rats by repeated 
weekly gastric intubation of CC14 during a period from 4 
to 9 months. Tissue samples from animals with typical 
lesions were studied by means of electronmicroscopy and 
immunofluorescence using sera containing specific anti- 
actin antibody. Contractility of small strips of cirrhotic 
tissue was tested in a specially designed micro-bath. In 
the fibrous areas of the affected livers, many typical myo- 
fibrohlasts were present as demonstrated by electron- 
microscopy. Immunofluorescence studies revealed the 
presence of actin in such cells. There was also evidence of 
contractile activity in strips of cirrhotic livers when 
compared to strips of normal livers, when Serotonin or 
Epinephrine were added into micro-bath. Addition to the 
microbath of Prostaglandin Fle  and F1, Phenergan and 
Vasopressin did not produce any significant contraction. 
All strips tested were relaxed by Papaverine. In analogy 
to the previous works on the contraction of granulation 
tissue, it is probable that  the presence of contractile cells 
such as myo-fibroblasts may be a factor playing a role in 
the retraction of the cirrhotic liver and in the associated 
hemodynamic alterations. 



Zell- und Molekularbiologie - Biologie cellulaire et mol~culaire - Cell and Molecular Biology 705 

The  M o r p h o g e n e s i s  of the  Tai l  of  P h a g e  
!. Katsura and P. W. Kiihl 
Biozentrum, University o/Basel, Klingelbergstrasse 70, 
d056 Basel 

By measur ing serum blocking ac t iv i ty  and in v i t ro  
complementa t ion  act ivi t ies  in sucrose gradients  of defec- 
t ive  lysates, we f o u n d v a r i o u s  precursors of 2 tai l  which 
indicate  the following p a t h w a y :  

j L, K, I (G), H M 

4, 4, 4' 
(15 s)i  ? - - - +  (15 s)n  ~ (25 s)i  ~ (25 s)~i 

U, V Z head 

4' 4' 4, 
(45 S)I �9 t a i l -  �9 phage 

(45 s) 

The ma jo r  prote in  (pV) in tails  Call be dissociated into 
disks (--~ 10 S) or smaller  uni ts  ( ~  2.5 S) under  ex t reme  
condit ions in vi tro.  The disks formed polytai ls  eff iciently 
under  physiological  condit ions bu t  the  smaller  units did 
not. B u t  the  l a t t e r  had  in v i t ro  complementa t ion  ac t iv i ty  
wi th  V -  lysate.  V+, U + and Z+ act ivi t ies  were de tec ted  in 
the dia lyzed ext rac ts  of SDS gel electrophoresis  of ta i l  in 
the  fract ions corresponding to MW of 31,000, 14,000 and 
20,000 dal tons respect ively.  

Al though  i t  is known t h a t  H -  produces no visible tai l-  
re la ted s t ructure,  the  double m u t a n t  U - H -  produced 
polytai ls  of several  microns in length wi thou t  a ta i l  f iber 
and a basal  part .  The same double m u t a n t  had V+ ac t iv i ty  
which sedimented  at  abou t  2.5 S bu t  did not  complement  
purified 25 S precursor  in V- .  

Supported by SNSF, grant 3.8250.72 

P e r s i s t a n c e  of S e g r e g a t i o n  b e t w e e n  Paterna l ly  
and M a t e r n a l l y  Der ived  C h r o m a t i n  D u r i n g  
Cleavage  D i v i s i o n s  of M o u s e  E g g s  

T. P. Keneklis and N. Odarlchenho 
Imti tut  suisse de recherehes expdrimentales sur le cancer, 
Bugnon 21, 7011 Lausanne 

Mouse zygotes wi th  only the  male paren ta l  half  of the  
genome specifically labeled by  t r i t ia ted  thymid ine  have  
been s tudied at  var ious stages of cleavage.  Previous ly  
described techniques  have  been used wi th  improvements .  

The  observat ion  of a 'gonomer ic '  segregat ion be tween 
pa te rna l ly  and mate rna l ly  der ived chromat in  was sub- 
s tan t ia ted  by  observing over  4,000 in terphase  nuclei  wi th  
l igh t  microscope au toradiography.  The dens i ty  of labeling 
in the  pa terna l  componen t  of an egg chromat in  is re la ted 
to the a m o u n t  of label present  in the  fert i l izing sperm. A 
defini te  local izat ion of pa te rna l ly  der ived chromat in  can 
be followed up to the  32 cell stage. Fu r the r  observa t ion  is 
l imi ted by  di lut ion of ini t ial  radioact iv i ty ,  at  each cleavage 
mitosis.  

This is the  first observa t ion  ill a m a m m a l  of a process 
well known in several  species ranging from inver tebra tes  
to h igher  fishes. 

Supported by SNSF, grant 3.819.72 

T h e  R e g u l a t i o n  of the  S y n t h e s i s  of Bacte~:iophage 
T 4  Gene 32 Prote in  

H.M.  Krisch, A. Bolle and R.H.  Epstein 
D@artement de Biolo#e moldculaire, Universitd de 
Genbve, 30, quai de l'Ecole-de-Mddecine, 7271 Gen~ve 4 

The synthesis  of gene 32 p roduc t  (P 32) has been 
followed by  gel electrophoresis  of infected cell lysates.  In  
wi ld- type  infection its synthesis  s tar ts  soon af ter  infection 
and begins to diminish about  ti le t ime  late gene expression 
commences.  The  absence of funct ional  P 32 results ill a 
marked  increase in the  a m o u n t  of the  non-funct ional  P32 
synthesized.  For  example,  infections of T 4 mu tan t s  which 
conta in  a non-sense muta t ion  in gene 32 produce the  
non-sense f ragment  at greater  t h a n  10-fold the  m a x i m m n  
rate  of synthesis  of the  gene p roduc t  observed in wild- 
t ype  infection. This increased synthesis  of the  non- 
funct ional  p roduc t  is recessive, since mixed  infections 
(wild-type, gene 32 mutan t )  fail to marked ly  overproduce  
the  non-sense f ragment .  

In  addit ion,  evidence will be presented tha t  because of 
par t icu lar  b iochemical  proper t ies  of P 32 the  na tu re  and 
a m o u n t  of D N A  repl icated in an infected cell also has an 
effect on the  expression of gene 32. These results are 
compat ib le  wi th  a model  for the  regulat ion of expression of 
gene 32 in which the  synthesis  of P 32 is e i ther  direct ly  or 
indirect ly  blocked by its own function.  

A n  U l t r a c y t o c h e m i c a l  I n v e s t i g a t i o n  of Rat  'Spe-  
cif ic  Heart  Granule s '  w i t h  Regard  to the  P r e s e n c e  
of C a t e c h o l a m i n e s  

H. Kuhn and J .P .  Trainer I" 
Department o/ Experimental Medicine, F. Ho//mann-La 
Roche 60 Co. Ltd., 4002 Basle, Switzerland 
#Deceased on 75 January 7974 

The 'specific hear t  granules '  (SHG) of r igh t  a t r ia l  
muscle cells were inves t iga ted  in order  to de termine  
whether  t hey  are able to store or to  accumula te  biogenic 
amines. For  this purpose,  t issues were f ixed for electron 
microscopy using a modif ied chromaff ine reaction,  render-  
ed more specific and sensi t ive for amine localization. The 
S H G  were inves t iga ted  in reserpinized and un t rea ted  rats  
for the  presence of endogenous amines,  and in 5-hydroxy-  
dopamine- incuba ted  or noradrenal ine-perfused hear t  tis- 
sues for the  presence of exogenous amines.  

There were nei ther  indicat ions for the  s torage of endo- 
genous nor for the  accumula t ion  of exogenous amines. 
Thus,  the electron dens i ty  of S H G  is preferent ia l ly  induced 
by u ran ium staining, to some ex ten t  by osmium fixation,  
bu t  no t  by  ch romium t rea tment .  Moreover,  the  conten t  of 
SHG could be enzymat ica l ly  digested wi th  pronase on 
u l t ra th in  sections. 

Therefore,  i t  is concluded, the  SHG are unable  to store 
appreciable  amounts  of endogenous or exogenous bio- 
genic amines. Their  con ten t  consists of an uranophil ic ,  
pronase sensitive,  p robab ly  proteinaceous,  mater ia l .  

C y t o c h e m i c a l  D e m o n s t r a t i o n  of a T r a n s p o r t  
A T P a s e  in  M a m m a l i a n  Cornea 
P. M. Leuenberger 
Clinique Universitaire d'Ophtalmologie, 
22, rue Alcide-Jentzer, 1205 Gen~ve 

Biochemical  and physiological  f indings suggest a cat ion 
dependent ,  ouabain  sensi t ive ATPase  as p lay ing  a predo- 
minan t  role in regula t ing t i le s ta te  of hydra t ion  of the  
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cornea. Local izat ions obta ined wi th  Gomori - type  lead 
procedures are equivocal  wi th  regard to t ranspor t  ATP-  
ase. Using the  Erns t  me thod  (J. His tochem.  Cytochem. 
20, 23, 1972), the  first  cytochemical  procedure to be readi-  
ly responsive to ions and ouabain,  for in situ localization of 
t ranspor t  ATPase  in corneas of rats, rabbi ts  and mice, the  
major  sites of ac t iv i ty  are the  intercel lular  spaces of the 
endothel ium. This  locMization was not  found wi th  the  
so-cMled ATPase  me thode  of Wachs te in  and Meisel (Am. 
J. Clin. Path .  27, 13, 1957). These observat ions  lend sup- 
por t  to the  conclusions der ived f rom the  physiological  
da t a  which increasingly emphasize  the  endothe t ium's  im- 
por tance  in dehydra t ing  the  cornea v ia  a t ranspor t  ATP-  
ase. 

Supported by SNSF, grant 3.1150.73 

D , L - p - C h l o r o - N - M e t h y l a m p h e t a m i n e  (P) Induced  
A c c u m u l a t i o n  of 5 - H T  in N o n t e r m i n a l  A x o n s  

H.P .  Lorez and A. Saner 
Department o/Experimental Medicine, F. Ho//mann-La 
Roche 6~ Co. Ltd., 4002 Basle, Switzerland 

P is known to produce a longlast ing deplet ion of 5 -HT 
in the  brain. Af ter  s tandard  (35 mg/kg  ip) P t r e a t m e n t  of 
rats, we observed wi th  the  Fa lck  f luorescence-histochemi-  
cal me thod  an indolamine  (IA) deplet ion in t e rmina l  
axons. I-iowever, in nonte rmina l  axons of pros-mes- 
metencephalon,  e.g. the  media l  forebrain bundle  (MFB) 
an IA accumula t ion  was present.  Moderate  yellow formal-  
dehyde  induced fluorescence (FIF)  occurred in nonte rmi-  
hal  axons 1-6 days after  P. This  F I F  was abolished by 
reserpine (10 mg/kg  ip 16 h prior  to sacrifice), bu t  intensi-  
fied by  niMamide (300 mg/kg  ip 6 h) and by  reserpine + 
nialamide in P pre t rea ted  (64 h) rats. Biochemical ly,  48 
h af ter  P, s t r ia tal  5 - I IT  was reduced to  2.2 ~,g/g prote in  
f rom 6.1 ag/g  in controls (p < 0.01) whereas the  5-HT in 
dissected M F B  was unchanged.  Histof luorescence analysis 
of similar  M F B  sections also revealed an accumula t ion  of 
IA F I F  in nonte rmina l  axons, bu t  a decrease in t e rmina l  
axons. The da t a  indicate  t ha t  the  accumula ted  F I F  
represents  5-HT. Thus  P t r e a t m e n t  m a y  be used for map-  
ping 5-HT pathways .  

Quant i ta t ive  Charac ter i za t ion  of M i c r o s o m a l  
M e m b r a n e s  by  F r e e z e - E t c h i n g  
G. A. Loss, E. R. Weibel, and R. P. Bolender 
Anatomisches Institut, Universitdt Bern, Biihlstrasse 26, 
3072 Bern 

A stereological me thod  for freeze-etching has been 
developed which allows different  membrane  types  to be 
identif ied in ra t  l iver  microsomal  fractions. First ,  the  
densities of 'protein  part icles '  found on identif iable 
membrane  fracture  faces of in tac t  t issue replicas were 
determined.  These f racture  faces were chosen to correspond 
to those displayed by  the  concave fracture  faces of the  
microsomal  vesicles. The collection of par t ic le  dens i ty  
da t a  f rom microsomal  vesicles was res t r ic ted to a cons tan t  
project ion area on concave polar  faces displaying no cast  
shadow. Both  theoret ica l  and exper imenta l  analyses dem- 
onst ra te  t h a t  these faces account  for 12-15~o o f  all 
vesicles exposed and tha t  the  procedure  provides  a rel iable 
es t imate  of re la t ive  vesicle surface area. The mean  part ic le  
densit ies in in tac t  t issue were 1,350/1z ~ for p lasma membra -  
ne (PM), 2,940/~x 2 for endoplasmic re t icu lum (ER), and 
4,250/V 2 for mi tochondr ia l  membranes  (MiM). The corn- 

posi t ion of the  microsomal  fract ion was 17% PM, 65% 
EIR, and 16% MiM, which agrees wi th  biochemical  deter- 
minat ions.  

A B ac ter iop h age  T 4  M u t a n t  Affect ing  the  
E x p r e s s i o n  of M a n y  Early  Genes  
T. Mattson, It. Richardson, D. Goodin and 
R.H.  Epstein 
D@arternent de Biologic moldeulaire, Universitd de Gen~ve, 
30, quai de l'Ecole-de-Mddecine, 7277 Gen~ve 4 

A bacter iophage T4 t empera tu re  sensi t ive mu ta t i on  has 
been isolated which affects the  expression of m a n y  early 
T4 induced proteins.  All of the  proteins  affected by  this 
mu ta t i on  are ini t ia l ly  synthesized in reduced amounts .  
Some of the  proteins  affected have  been identif ied wi th  
specific T4 genes. The proteins  specified by  gene 43 (the 
T 4 induced D N A  polymerase),  gene 32 (a pro te in  able to 
bind to single s t randed DNA),  gene 45 and the  r I I  B gene 
are among those affected by  this  muta t ion .  Various kinds 
of evidence suggests t h a t  in ceils infected wi th  phage 
carrying this muta t ion ,  tsG1, t ranscr ip t ion  of some genes 
is reduced. 

Presence  of Nat ive  40 S R i b o s o m a l  S u b u n i t s  on 
M i c r o s o m a l  M e m b r a n e s  of a Mur ine  
P l a s m o c y t o m a  
B. Mechler and P. Vassalli 
D@artement de Pathologic, Sciences I f ,  
30, quai Ecole-de-Mddecine, 7277 Gen~ve 4 

P3 K mye loma  cells were labelled in cul ture  wi th  SH- 
uridine (from 30 rain to 24 hours). Free  and membrane-  
bound r ibosomes were separated quan t i t a t i ve ly  and 
obta ined comple te ly  free of reciprocal  contamina t ion  by 
one-step centr i fugat ion using a new technique  of sucrose 
dens i ty  gradient  sedimenta t ion.  Sucrose gradient  analyses 
of the  mater ia l  released f rom the  microsomes by  deter-  
gents revealed polysomes and small  amounts  of 60 S and 
40 S na t ive  r ibosomal  subunits.  Kinet ics  of appearance  
on the  microsomal  membranes  of t he  newly  synthet ized  
na t ive  40 S subunits  were ident ical  to these  of the  40 S 
subuni ts  free in the  cytoplasm.  The na t ive  40 S, bu t  not  
the  na t ive  60 S subunits  could be released f rom the  
microsomal  membranes  by  mild  RNase  t r ea tment .  Pulse 
labell ing for 3 rain wi th  35S-methionine showed the  pres- 
ence of ~5S M e t - t R N A  on the  membrane  bound  40 S 
na t ive  subunits,  wi th  a specific r ad ioac t iv i ty  5 to 6 folds 
greater  t han  on the  free 40 S subunits.  I t  thus  appears  t h a t  
prote in  synthesis  is in i t ia ted on the  membranes  of the  
endoplasmic re t icu lum by  the  a t t a c h m e n t  of free na t ive  
40 S subunits  to m R N A  bound  to the  membranes ,  follow- 
ed by  the  format ion  of an ini t ia t ion complex;  th is  m a y  
subsequent ly  bind to 60 S subuni ts  a l ready present  on the  
membranes .  

C o m p a r i s o n  of the  P h y s i c o - C h e m i c a l  Propert i e s  
of N u c l e a r  and C y t o p l a s m i c - N o n - M i t o c h o n d r i a l  
D N A  f r o m  D u c k  E r y t h r o b l a s t s  

S. Modak, D. Commelin, T. [maizumi, M. Monnat 
and K. Seherrer 
ISREC,  21, rue du Bugnon, 7077 Lausanne 

Non-div id ing  duck erythroblas ts  were labeled wi th  
ei ther  3~p or aH-TdR in vitro.  D N A  was ex t rac ted  from 
isolated nuclei  wi th  CHCL~-isoamyl alcohol and purif ied 
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on Cs2SO4-Urea density gradients. On SDS-sucrose 
gradients the component smaller than 16 S, had 15-20 • 
higher specific act ivi ty of labeling than the faster com- 
ponent. After pelleting mitochondria, the cytoplasmic 
supernatant was successively centrifuged to pellet poly- 
ribosomes and free mRNPs.  These were centrifuged on 
SDS-sucrose gradients and were found to contain DNA 
sedimentilig slower than 16 S. These DNAs were further 
purified oli Cs2-SO4-Urea density gradients. The specific 
activity of total 32p labeled DNA derived from polyribo- 
somes and free-mRNPs was about 20 • that  of total 
nuclear DNA. Thermal melting of the DNA was monitored 
by measurements of either llyperchormicity or S~ 
endonuclease sensitivity. Tm for erythroblast nuclear 
DNA, duck embryo nuclear DNA, and DNAs derived 
from poIyribosomes slid free mlRNP was the same. Dif- 
ferentiated melting data revealed that  nuclear- and poly- 
ribosomne-derived DNAs contained identical components 
in identical proportion. Both of these fractions reasso- 
ciated in a similar with their C,t~/z to 10 a. Their 5'-mono- 
nucleotide eolnpositioli was similar. We conclude that  
the labeled nuclear and non-mitochondrial cytoplasmic 
DNA are very similar; they probably represent metabolic 
DNA. The bulk of (unlabeled) nuclear DNA differs in 
some respects from the labeled DNA. However the ana- 
lysis of this newly synthesized DNA is complicated by 
inevitable contamination from the unlabeled nuclear DNA. 

Supported by SNSF, grant 3798.72 and 3612.71 

Effects of C o n f o r m a t i o n  and Structure  of Co l lagen  
on P la te le t  A g g r e g a t i o n  

R. Muggli and H. R. Baumgarlner 
Department of Experimental Medicine t r. Ho//mann-La 
Roche 6~ Co. Ltd., CH-d002 Basel, Switzerland 

The loss of aggregating act ivi ty upon denaturation of 
tropocollagen (triple helix conformation) to gelatin 
(random coil conformation) indicates that  a rigid stereo- 
structure is a necessary requirement for collagen to pro- 
mote platelet aggregation. I t  is, however, not a sufficient 
requirement as we found monodisperse tropocollagen to be 
completely inactive. I t  is proposed that  platelet aggregat- 
ing act ivi ty resides in a multimer of tropocollagen, either 
an intermediate structure (e.g. nucleus) and/or the end 
product (fibril) formed in the process of tropocollagen- 
fibril conversion. 

Further studies established that  the quarter-staggered 
packing arrangement of tropoeollageli as present in 
native-type fibrils is not a necessary condition for the 
ability to induce platelet aggregation. In addition to 
native fibrils long spacing segments (SLS), long spacing 
fibrils (FLS) and electron optically amorphous fibrils of 
collagen were capable of inducing platelet aggregation. 

A F r e e z e - E t c h i n g  S tudy  of the  E p i t h e l i u m  of the  
Toad  U r i n a r y  B la dder  

L. Orci, A. Grosso and R.C. De Sousa 
Instituls d'Histologie et de Physiologic, Ecole de 
Mddecine, 1211 Gen~ve 4 

Toad urinary bladder has been used intensively as a 
model for the study of water and ion movements across 
epithelia. Available data  suggest two possible pathways 
for such movements, one through epithelial cells (trans- 
cellular), the other along extracellular spaces (paracellu- 
lar). The transcellular permeabili ty is ult imately control- 
led by the plasma membrane at the luminal pole of the 

epithelial cell whereas the permeability of the paracellular 
pathway could be modulated by the t ight junction. We 
applied to the urinary bladder of the toad the technique of 
freeze-etching, which gives a clear insight into membrane 
structure and membrane differentiation. The luminal 
membrane of epithelial cells has an unusual appearance 
since the membrane-associated particles in its external 
leaflet)(B-face)A are more numerous (1,500/~z 2) and larger 
(160 than in its inner leaflet (A-face) (800/l~ 2, 100 A). 
The B and A faces of the lateral membranes have respect- 
ively 300 and 1,700 particles/~z 2 measuring 120 ~_. The 
tight junction between epithelial cells is composed of 
several strands forming a complex network. The impli- 
cations of such membrane structures on water and ion 
transport are currently being studied. 

Supported by SNSF, grants 3.8080.72 and 3.567.72 

Stud ies  on the  S y n t h e s i s  of R o u s  S a r c o m a  Virus  
R N A  in  v ivo  

a r. T. Parsons, .].M. Co//in, L. Rymo, R .K.  Haroz and 
C. Weissmann 
Institut /r Molekularbiologie I, Universitdt ZUrich, 
Hdnggerberg, 8049 Z~'~rivh 

A new procedure which permits the specific isolation oi 
a labeled RNA by hybridization to its complementary 
DNA has been used to study the in vivo synthesis of 
avian tumor virus RNA. Purified DNA complementary 
to av ian  myeloblastosis virus RNA is extended at its 3' 
terminus with 40-60 dCMP residues, using terminal de- 
oxynucleotidyl transferase. The elongated DNA is 
annealed with the labeled nucleic acid preparation and 
the mixture is passed through a column of Sephadex to 
which poly (I) has been covalently bound. The poly(I) 
retains the specific RNA-DNA hybrids by vir tue of their 
poly(dC) extension. After washing with iRNase to degrade 
non-hybridized RNA, the IRNA retained on the column is 
eluted with formamide and its radioactivity is determined. 
The proportion of virus-specific RNA labeled with /3Hi 
uridine in RSV-infected chicken cells during a 2-h period 
was found to be 0.6 to 0.9% as compared to 0.05% in 
uninfected cells. Actinomycili D specifically inhibits RSV 
RNA but not Newcastle Disease virus IRNA synthesis in 
doubly infected cells. This observation provides strong 
evidence that  tumor virus RNA is synthesized on a DNA 
template. 

Supported by SNSF, Schweiz. Krebsliga, Jane Coffin Childs Fund 
and International Union against Canter 

Gap J u n c t i o n s  in  M e s a n g i a l  and Lacis  Cel ls  

C. Pricam, F. Humbert. A. Perrelet and L. Orci 
Institut d'Histologie, Ecole de Mddecine, 7277 Gen~ve 

The existence of mesangial cells in the mammalian kid- 
ney glomerutus is now well established. Situated between 
the basement membrane and the endothelium, these are 
stellate cells embedded in the intercellular matrix. In a 
study of the rat kidney with freeze-etching, we found that  
mesangial as well as lacis cells have plasma membrane dif- 
ferentiations characteristic of gap junctions. Accordingly, 
conventional thin-sectioli electron microscopy show in 
both ceil types frequent zones of plasma membralie appo- 
sition which correspond to gap junctions. Gap junctions 
occur not only between different cells, but also between 
processes of the same cell. These findings correlate with 
the concept that  mesangial and lacis cells are modified 
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smooth muscle cells. Gap junctions in mesangium could 
represent therefore, as in muscle, sites of electrical coupling 
suggesting a coordinated contractile function. 

Supported by SNSF, grant 3.8080.72 

Loca l i za t ion  of A m i n e  S torage  Si tes  in  the  Adrener -  
~ic  Cel l  Body  by  Fine  S truc tura l  C y t o c h e m i s t r y  

J. G. Richards and J. P. Tranzer ~" 
Departn~,ent of Experimental Medicine, 
F, Ho//mann-La Roche 6~ Co. Ltd., 4002 Basle, 
Switzerland, 
"~Deceased on January 15, 1~74 

The superior cervical ganglion of the rat was examined 
by electron microscopy after fixation with an improved 
(more sensitive and specific) cytochemical technique for 
the ultrastructural localization of biogenic amines using 
a modified chromaffine reaction. Several cells contained 
many small dense core (50 nm, SDC) vesicles and occasion- 
ally large dense core (100 nm, LDC) vesicles together with 
a tubular  reticulum (TR) with a highly electron dense con- 
tent. The SDC and LDC vesicles and TR were character- 
istically distributed within the neuron: (i) isolated SDC 
and LDC vesicles dispersed throughout the cytoplasm of 
the perikaryon and dendrites, (if) groups of SDC vesicles 
and TR at the cell periphery, in dendritic processes and 
non-terminal axons, and (iii) SDC and LDC vesicles and 
TR occasionally associated with the Golgi apparatus. The 
chromaffine cells contained predominantly large (100 to 
300 nm) electron dense granules. Electron dense reaction 
product could be observed in non-osmicated tissues from 
control animals but  n o t i n  those treated with reserpine. 

These findings provide strong evidence that  the electron 
dense material present in the different organelles of the 
ganglion cells represents a biogenic amine, probably 
noradrenaline. 

I m m u n o c y t o c h e m i c a l  Loca l i za t ion  of C h r o m o -  
m e m b r i n  B 
C. Ru/ener, P. K. Nakane, H. Hdrtnagl and H. Winkler 
Inst. o/Histol.,  School o/Medicine, 7271 Geneva 4, 
Dept. o/ Pathol., Univ. Colorado, Denver, U.S.A., and 
Dept. Pharmacol., Univ. Innsbruch, Austria 

Antiserum to bovine chromomembrin /3, a membrane 
protein of the chromaffin granule, (Winkler H., Phil. 
Trans. Roy. Soc. Lond. [B] 261, 293, 1971) was produced 
in rabbits and IgG fraction conjugated to peroxidase. Rat 
adrenal glands were fixed with a periodate-lysine-para- 
formaldehyde solution (McLean I. W. and Nakane P. K., 
]. Cell Biol. 59, 209a, 1973) and rinsed overnight in phos- 
phate-buffered saline (PBS) containing 12% sucrose. 
Frozen sections were mounted on albumin slides and in- 
cubated for immunohistochemistry using the direct per- 
oxidase-labeled antibody method (Nakane, P. K. and 
Pierce G. B., J, Cell Biol. 33, 307, 1967). At light micro- 
scopic level, peroxidase activity was localized only in the 
medulla of the adrenal gland. At electron microscopic level 
reaction product was identified in nuclear envelope, rough 
endoplasmic reticnlum, Golgi complex, membrane of se- 
cretory granules and plasma membrane of the chromaffin 
cells. No reaction product was found in control sections 
reacted with a peroxidase-labeled anti-human gonado- 
tropin serum instead of the labeled anti-bovine chromo- 
membrin B. 

Supported by SNSF, grant 3.8080.72 

I n - v i t r o  S y n t h e s i s  of R o u s  S a r c o m a  Virus  R N A  
L. Rymo, J .  T. Parsons, J.  M. CoNin and C. Weissmann 
Institut [i~r Molehularbiologie 1, Universitiit Zi'trich, 
Hdnggerberg, 8049 Zi~rich 

The synthesis of Rous sarcoma virus (RSV)-specific 
RNA has been examined using an in vitro system for 
RN A synthesis and a novel hybridization assay for radio- 
active virus-specific RNA (Coffin et al., J. Mol. Biol., in 
press). Nuclei from infected and uninfected cells were in- 
cubated with 3~P-labeled ribonucleoside triphosphates, 
MgCI~ and (Ntta)~SO 4. a2P-nucleotides were incorporated 
into both total and viral RNA with similar kinetics for up 
to 25 rain at 37~ Approximately 0.5% of the RNA syn- 
thesized by nuclei from RSV-infected chicken cells was 
scored as virus-specific, compared to 0.03% of the RNA 
from uninfected chicken cell nuclei and less than 0.01~ 
of the RNA from monkey kidney cell nuclei. Preincuba- 
tion of isolated nuclei with either DNase or actinomycin 
D completely suppressed both total and virus-specific 
RNA synthesis, e-Amanitin, a potent inhibitor of eukaryot- 
ic RNA polymerase II, completely inhibited RSV-specific 
RNA synthesis, while reducing total RNA synthesis by 
only 50%. We conclude that  tumor virus-specific RNA is 
synthesized on a DNA template, most probably by the 
host-specified RNA polymerase II. 

Supported by SNSF, InternationaI Union against Cancer, Jane 
Coffin Childs Fund 

Stud ies  on  the S y n t h e s i s  of '6 S R N A '  by  Qfl 
rep l i case  

W. Scha//ner, R. Joho, H. Weber and C. Weissmann 
Institut ]i~r ,Vlolekularbiologie I, Universitiit Z'i~rich, 
Hdnggerberg, 8049 Zi;rich 

Q~ replicase incubated with substrates, in the absence 
of Qfi RNA, synthesizes so-called 6 $ RNA after a lag of 
5-20 min. This synthesis is suppressed by Qfi RNA and 
selectively retarded by high ionic strength (0.2M KC1). 
Analysis by gel electrophoresis and fingerprinting shows 
that  6 S RNA is heterogenous. Its origin is unclear. I t  can- 
not be hybridized to Qfi RNA. Traces of 6 S RNA originat- 
ing in the infected cell could be present as impurity in the 
enzyme preparation and initiate autocatalytic synthesis; 
alternatively, replicase could spontaneously synthesize a 
variety of more or less random sequences, some of which 
are selectively replicated. Three 3~P-labeled 6 S RNA pre- 
parations were synthesized in separate but  identical in- 
cubations; their T~ fingerprints were indistinguishable, 
making it unlikely that  the RNA arose by 'spontaneous 
generation'. On the other hand no purification procedures 
yielded Q~ replicase devoid of 6 S RNA-synthesizing acti- 
vity. One main species of double-stranded 6 S RNA was 
purified and the complementary strands were separated 
by gel electrophoresis. Nucleotide sequence analysis is in 
progress; it is clear that  this RNA is completely different 
from the one sequenced by Spiegelman and his colleagues. 

Supported by the SNSF 

I n h i b i t i o n  of B a r i u m  S t i m u l a t e d  Re lease  of Rat  
G r o w t h  H o r m o n e  by  Linear  S o m a t o s t a t i n *  

J.G. Schofield and F. Mira-Moser 
Institut d'Histologie, Ecole de Mddecine, 1211 Gen~ve 4 

In  the presence of BaC12 (4.6 mM), the release of growth 
hormone from rat  hemipituitaries incubated in sulphate- 
free Krebs-Ringer bicarbonate buffered medium was 
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shown by rad io immunoassay  to be increased f rom 1.25 
~:0.25 to 7.10 ~= 1.12 ag /mg  wet  wt/h.  The s t imula ted  
rate  of release was main ta ined  dur ing three  successive 
30 mill. incubat ions  in the  presence of BaCl=, and was not  
decreased by  reduct ion  in Ca+ concentrat ion.  Linear  soma- 
tos ta t in  (2-2,000 ng/ml) did no t  affect  basal  growth 
hormone  release but  inhibi ted  release in the  presence of 
BaCl2, half max ima l  inhibi t ion being observed at about  
10 ng/ml.  Observat ion  of hemipi tu i ta r ies  wi th  freeze- 
e tching and convent ional  th in-sect ion electron microscopy 
suggests t h a t  BaCl~ s t imulates  a secretory p a t h w a y  which 
involves  exocytosis.  Since this s t imula t ion  is not  sensi t ive 
to Ca ~+ deplet ion,  i t  is suggested t h a t  Ba ~+ can replace 
Ca 2+ in the  control  of release, and t h a t  somatos ta t in  
interferes wi th  the  handl ing  of Ba 2+ or Ca ~+ by the  pi tu-  
i tary.  

* Given by Dr. R. Guillemin 
Supported by SNSF, grant 3.8080.72, and the Medical Research 

Council of Great Britain 

Oxidation of a-Ketoglutarate  by Mitochondria 
f rom Neurospora  Crassa 

J.- P. Schwitzgudbel and M. J.  Kobr 
D@artement de Biochi~ie, Universitd de Gen~ve, 
30, quai Ernest-Ansermet, 12I 1 Gen~ve 4 

In  Neurospora, the  incept ion  of the  g lyoxyla te  shunt  
tr iggered by growing the  mold on ace ta te  requires a regu- 
lat ion of the  IZrebs cycle. A control  po in t  was sought  by 
measur ing  the  ox ida t ive  propert ies  of t igh t ly  coupled 
mi tochondr ia  isolated from cultures grown on sucrose and /  
or acetate .  I soci t ra te  is the  only Krebs cycle in te rmedia te  
whose rafie of oxida t ion  increases readi ly  upon derepres- 
sion by acetate .  

The oxida t ion  of g-ketoglu tara te  (~-KG) depends on 
both  growth condit ions and cofactor  supplementa t ion :  
(1) oxygen  up take  is consis tent ly  low in the  absence of 
AD10; (2) respi ra tory  control  (averaging 3.0) is affected 
nei ther  by  CoA nor by TPP,  bu t  raised by N A D  up to 
7.0; (3) in the  presence of NAD,  mi tochondr ia  isolated 
f rom derepressed cultures oxidize =-KG much  more effi- 
c ient ly  than  those obta ined  f rom sucrosegrown cul tures;  
however ,  CoA and T10P cancel this  difference. 

The results show tha t  t i le e - K G  oxida t ion  step regulates 
the Krebs  cycle by the in te rp lay  of the  cofactor  levels, de- 
pending themselves  on the  growth  conditions.  

Supported by SNSF, grant 3.071.73 

Somat ic  Cell Genet ics  Applied to Species  Hybrids  
of Drosophi la  
T. Seller and R. N6/higer 
Zoologisches Institut der Universitiit Z~rich, 
K,~nstlergasse 76, 8006 Zi2rieh 

In  crosses of D. melanogaster (reel) with  D. simulans 
(sire) all offspring wi thou t  a simulam X-chromosome die 
as larvae.  A search for imagina l  disk cells in such lethal  
larvae or embryos  was unsuccessful.  The  quest ion arose 
whether  imaginal  disk cells wi th  a le thal  chromosome 
cons t i tu t ion  will  always express this le thal i ty .  

Viable female hybrids,  heterozygous for the  X-l inked 
recessive muta t ions  y = yellow and [ = [orked (reel, y/sire, 
/) were X-rayed  wi th  1,000 R at  different  t imes  of de- 
ve lopment .  This t r e a t m e n t  should induce somat ic  crossing 
over  (mitot ic  recombinat ion)  and should produce twin  
clones of genet ical ly  marked  ceils, one of the  clones being 
homozygous  me/, y/reel, y (and therefore  lethal),  the  twin  

par tner  clone being sire, ~~sire, /). Such twin  clones were 
in fact  found on the  abdomen  in frequencies comparable  
to non-le thal  controls.  They  suggest t ha t  the  le thal  effect 
m a y  be overcome in somat ic  mosaics. 

The fact  t h a t  somat ic  crossing over  can be induced in 
these hybr ids  is in itself interest ing.  

Supported by SNSF, grant 3.724.72 

Phage T4 Head-Gene  Proteins:  Purification,  
Characterization and in vitro c leavage 
M. K. Showe and A.  Tsugita 
Biozentrum, University o/ Basel, Klingelbergstrasse 70, 
4056 Basel 

Four  proteins  are c leaved dur ing T4-head  matura t ion .  
We have  purif ied proteins  P22,  P24, P23 and cleaved 
P23 (P23 ~) f rom lysates of phage mutants .  All have  large 
numbers  of acidic residues:  P22 is 29 mole % Asx plus 
Glx. ?23, P23 G and P24  have  similar  composi t ions:  
20-23% Asx plus Glx and 4 - 5 %  Pro. 

Mutat ions  blocking capsid format ion  p reven t  c leavage 
in vivo.  However ,  we find t h a t  lysates of mos t  head-gene 
mutan t s  conta in  a specific protease which cleaves purified 
I~ 1023 and I P - I I I .  The  in v i t ro  c leavage products  mi- 
gra~ce exac t ly  on SDS po lyacry lamide  gel as those pro-  
duced in vivo.  This  c leavage ac t iv i ty  is present  in la te  
lysates of all head-gene mutan t s  except  21-. 1021 depen- 
dent  protease is not  present  in uninfected bacter ia  or T4+ 
lysates. Most a c t i v i t y  sediments  wi th  the  membrane  cell 
debris. 

1021 dependent  protease is inhibi ted  by non-polar  com- 
pounds:  organic acid esters, some butanol  isomers, 
CHC13, CC14, bu t  also pyr id ine  and 2-chlorethanol.  TPCK,  
DF10, and 10MSF do not  inhibit .  CHC13 inhibi t ion is rever-  
sible:  P 23 cleavage is more sensi t ive to it  than  10 22 clea- 
vage.  

Supported by SNSF, grant 3.8250.72 

Colchic ine-Induced Autophagocytos i s  in Liver 

Amreek Singh, Y. Le Marchand, B. Jeanrenaud and 
L. Orci 
Insti/ut d'Histologie, Ecole de Mddecine, et Laboratoires 
de Recherches Mddicales, 1211 Gen~ve 4 

Colchicine, an inhibi tor  of mic ro tubu la r  function,  was 
injected i.v., into normal  mice (0.05 mg/100 g body weight) 
and thei r  l ivers examined  4 to 24 hours later. The t rea t -  
men t  resulted in a marked  accumula t ion  of au tophagic  
vacuoles  in hepatocytes .  Four  hours following the  inject ion,  
clustering of autophagic  vacuoles  and dense bodies was ob- 
served in hepatocytes .  Between  8 and 11 hours following 
the  t rea tment ,  the  number  of such bodies fur ther  increased. 
Their  lysosomal na tu re  was indicated by  local izat ion of 
acid phosphatase  ac t iv i ty  in some of them.  Tota l  acid 
phosphatase  ac t iv i ty  was 20.6 • 0.9 U/g  l iver  (8 h) and 
22.8 ~= 1.0 (11 h) in controls,  and 17.9 ~= 0.5 (8 h) and 
20.1 ~ 1.1 (11 h) in t rea ted  animals.  Microtubules  were 
observed in control  l ivers bu t  were v i r tua l ly  absent  in the  
t rea ted  mice at  4 hours and up to 11 hours af ter  t r ea tment .  
F i f teen  hours af ter  colchicine adminis t ra t ion,  there  was a 
marked  d iminu t ion  of lysosomal  bodies at  a t ime  when 
some microtubnles  were again visualized.  Af te r  24 hours, 
the  morphology  of livers f rom t rea ted  mice was similar  to 
t ha t  of controls.  This sys tem can be used to inves t iga te  
the  mechanisms involved  in the  format ion  and disposal of 
au tophagic  vacuoles.  

Supported by SNSF, grants 3,8080.72 and 3.552.71 
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S y n t h e s i s  and P r o c e s s i n g  of Nuc l ea r  R N A  
Precursor  to M e s s e n g e r  R N A  in  D u c k  Erythro -  
b las t s  

G. Spohr, T. Imaizumi and K. Scherrer 
ISREC,  d@t. de Biologic moldculaire, 
21, rue du Bugnon, 1011 Lausanne 

As repor ted  a t  last  year ' s  U S G B  meet ing  [Exper ient ia  
(1973) 29, 774, 779] sequences ident ical  to globin m R N A  
are found in duck erythroblas ts  covalent ly  l inked in nas- 
cent, in te rmedia te  size and small  nuclear  p r e -mRNA.  
These three classes of p r e - m R N A  have  half l ives of appr. 
30 min, 3 hours and 15 hours, respect ively.  The molecular  
weights  of the  R N A  in these three  classes, measured by  ex- 
ponent ia l  po lyacry lamide  gel electrophoresis under  com- 
pletely denatur ing  condi tons (99% formamide,  45~ are: 
2,5-5 • 10 ~, 0,9-2,5 • 106, and < 0,9 • 106 respectively) .  

A ma thema t i c  anMysis of the  kinet ic  da ta  obta ined by 
compar ing  the  R N A  in these three  classes after  var ious  
t ime  periods of labeling and chase shows t h a t  the  nascent  
p r e - m R N A  of 20-30 min  half  life behaves  as would be ex- 
pected  for a precursor  to the  m R N A  which appears  in the  
cy top lasm wi th  a lag of 20-30 min.  

Supported by SNSF, grants 3.613.71 and 3.829.72 

T u m o r  I n v a s i o n  into  the  D i a p h r a g m :  a S c a n n i n g  
Elec tron  Microscop i c  A n a l y s i s  
P. Striiuli and C. Lunscken 
A bteilung/iir Krebs/orsehung, Birchstrasse 95, 
8050 Zitrich 

Pene t ra t ion  of an ascitic re t icu lum cell sarcoma (HaTu 
25) of the  golden hamster  into the  d iaphragm was analysed 
by scanning electron microscopy. 5 • 107 t umor  cells were 
implan ted  int raper i toneal ly ,  and on 6 consecut ive days, 
specimens of the  d iaphragm were fixed, dehydra ted  by 
crit ical  po in t  drying, and coated  wi th  carbon-gold.  The  
presence of the  t umor  inoculum al tered the  pa t t e rn  of the  
serosa: mesothel ia l  ceils, single and in groups, cont rac ted  
and assumed a hemispher ical  shape, the reby  exposing the  
submesothei la l  connect ive  t i s sue /basement  membrane  
layer.  Tumor  ceils preferent ia l ly  adhered to these denuded 
areas. Pene t ra t ion  into the  deeper layers was character ized 
by the  advance  of single cells and loose aggregates of ceils. 
On day  5, single t umor  ceils were recognizable in widened 
intercellular  spaces of the  serosa on the  pleural  side of the  
diaphragm,  and on day 6, groups of t umor  cells were found 
wi th in  conspicuous defects of the  pleural  mesothe l ium and 
submesothel ial  tissues. In  mos t  instances, pene t ra t ing  
t umor  cells were found to have  main ta ined  thei r  spherical  
shape and loose ar rangement .  This  spacious mode  of in- 
f i l t ra t ion is faci l i ta ted by  the  porous lympha t i c  sys tem of 
the d iaphragm,  and i t  m a y  be fur ther  p romoted  by  lyric 
factors produced by  the  t umor  cells. 

T r a n s c r i p t i o n  of the  Glob in  Gene in A v i a n  
E r y t h r o b l a s t o s i s  V i r u s - T r a n s f o r m e d  Cel ls  not  
P r o d u c i n g  H e m o g l o b i n  

A. Therwath and K. Seherrer 
ISREC,  D@t. de Biologic rnoldculaire, 
21, rue du Bugnon, 1011 Lausanne 

Ery th rob las t s  infected wi th  the  Avian  Erythroblas tos i s  
Virus (AEV) could be kep t  in cul ture for several  months  
(while normal  erythroblas ts  die rapidly) ;  t hey  fail to 
synthesize hemoglobin  and, unl ike the  Fr iend Virus trans- 
formed cells to different ia te  into red ceils on s t imulat ion 

wi th  DMSO. - R N A  from the  virus t ransformed non-in- 
ducible ceils growing in tissue cul ture  was anMysed using 
hybr id iza t ion  wi th  specific c D N A  to globin m R N A  as the  
probe. P re l iminary  da ta  indicate  t h a t  the  percentage  of 
globin-specific sequences in the  to ta l  R N A  is as low as 
0.001. This figure when compared  wi th  the  figures we ob- 
ta ined ( Imaizumi  et M.) on the  R N A  popula t ion  normal  
duck erythroblas ts  is comparable  in amoun t  to t h a t  in the  
nascent  p r e - m R N A  class. Hence  this  di f ferent ia t ing cell 
m a y  be blocked a t  a stage where the  globin gene is t rans-  
cribed bu t  the  p r e - m R N A  not  processed to t rans la table  
m R N A .  Expe r imen t s  are now being per formed to under-  
s tand the  level wi th in  the  'Cascade'  of regulat ion a t  which 
the  leucemigenic R N A  virus interferes wi th  m R N A  for- 
mat ion  in the  ta rge t  cells, leading to cont inous growth in 
v i t ro  and as a corollary, the  arrest  in t e rmina l  differen- 
t iat ion.  

Supported by SNSF, grant 3.798.72 

R i b o s o m a l  R N A  Genes  in  G e r m  Line and S o m a t i c  
Cel ls  of A s c a r i s  l u m b r i c o i d e s  
H. Tobler and E. Zulau/ 
Zoologisches Institut tier Universitgit Freiburg, Pdro[les, 
CH-1700 Freiburg, Schweiz 

D N A  from spermat ids  and 10-12-day-old larvae of 
Asearis lumbricoides was isolated and used as a source for 
germ line and somat ic  DNA.  Sa tura t ion  hybr id iza t ion  
exper iments  wi th  in v i t ro  labeled r ibosomal  R N A  from 
Ascaris la rvae  to germ line and somatic  D N A  revealed 
t h a t  0.2% of each D N A  is complemen ta ry  to 18S and 
28 S rRNA.  This value  is equ iva len t  to approx ima te ly  
345 and 250 r ibosomal  genes per  haploid spermat id  and 
larval  genome, respect ively.  Po lyac ry lamid  gel electro- 
phoresis showed tha t  the  18 S and 28 S r ibosomal  R N A  
have  molecular  weights  of 0.76 • 10 ~ for the  smaller  and 
1.42 • 106 for the  larger unit .  Abou t  40% of the  18 S and 
28S r D N A  base sequences of Ascaris and Xenopus are 
homologous.  

Supported by SNSF, grants 3.701.72 and 3.119.73 

In tegra t ion  of P o l y o m a  D N A  into  M o u s e  D N A  
d u r i n g  a Lyt ic  Infect ion  

H. Ti~rler 
Ddparternent de Biologic moHeulaire, Universitd de 
Genbve, 30, quai de l'Ecole-de-Mddeeine, 7211 Gen~ve 4 

The invest igat ions  on a possible in tegra t ion  of po lyoma  
D N A  into the  chromosomal  D N A  of permiss ive  (mouse) 
cells were cont inued wi th  the  same approach  described 
earlier [Exper iment ia  28, 752 (1972)1. Using a different  
ex t rac t ion  procedure,  i t  has been possible to  separate  
complete ly  the  mouse D N A  from the  free po lyoma  DNA.  
Thus i t  was found, t h a t  no in tegra t ion  takes  place before 
10 h p.i. This  indicates  t h a t  in tegra t ion  is no t  required for 
the  t ranscr ip t ion  of early v i ra l  R N A  which star ts  around 
7 h p.i. Associat ion of po lyoma D N A  wi th  mouse D N A  
was observed in small  amounts  (1-2 genomes per  cell) at  
10 h p.i. and thereaf ter  in increasing amounts  bo th  in the  
presence and in the absence of FdU.  I t  coincides therefore 
wi th  the  appearance of T-ant igen and the  ac t iva t ion  of the  
DNA-synthes iz ing  system of the  hos t  cell. The a m o u n t  of 
v i ra l  D N A  found to be associated wi th  host  D N A  at  
18 h p.i. was largely decreased, when cycloheximide  
(20 btg/ml) was added f rom 10 to  18 h p.i. Indicat ions  for 
a l inear in tegra t ion  of po lyoma  D N A  into mouse D N A  
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were obtained by subjecting the isolated mouse DNA to 
alkaline CsC1 density gradient centrifugations. 

Supported by SNSF, grants 3.759.72 and 3.097.73 

Fract ionat ion  of C h r o m a t i n  in  2 - P h a s e  A q u e o u s  
P o l y m e r  S y s t e m s  

G. Turner and R. Hancock 

DeoxyribonucIeoproteins (DNPs) prepared by shearir~g 
chromatin of mouse cells may be fractionated in 2-phase 
aqueous Dextranpolyethylene glycol mixtures. A partial 
separation of DNPs with different nonhistone protein/ 
DNA ratios may be obtained in a single-step partition. 
Separation of DNP into 40 60 fractions of different non- 
histone protein/DNA ratio has been obtained using 
countercurrent distribution in the same system. DNP 
fractions which bear nascent 1RNA may be separated from 
the major fraction of DNP inactive in transcription. 

Supported by EMBO and SNSF, grant 3.358.70 

S y n t h e s i s  of S truc tura l  Pro te ins  of A v i a n  R N A  
T u m o r  V i r u s e s  

V. M. Vogt and R. Eisenman 
Inst./i~r allgem. Mikrobiologie, Altenbergrain 27, 
3013 Bern; and ISREC,  Bugnon 21, 7017 Lausanne 

The major structural proteins of avian oncornaviruses 
are synthesized as a single large precursor polypeptide of 
molecular weight 76,000 (Pr 76). We have elucidated the 
scheme of specific proteolytic cleavage of this potypeptide 
by pulse-labeling infected ceils with S35-methionine, puri- 
fying intracellular viral-specific polypeptides by immune 
precipitation and dodecyl sulfate gel electrophoresis, and 
then comparing the tryptic fingerprints of these polypep- 
tides with those of Ha-methionine virion proteins on ion 
exchange chromatography. The met-labeled tryptic pep- 
tides of each of the major methionine containing virion 
proteins ( V P l l ,  VP19 and VP24) are contained in Pr76. 
These virion proteins do not have any met-labeled tryptic 
peptides in common. From analysis of the several other 
intracelutlar viral specific potypeptides in pulse-labeled 
cells, we propose the following cleavage scheme (where 
numerals denote kilodal~ons molecular weight and Pr 
means precursor and VP, virion protein): (1) Pr 76 -+ 
P r 1 2 + P r 6 6 .  (2) P r l 2  --~ VP11. (3) Pr66 --~ Pr55. (4) 
Pr55 -~ Pr31 + VP24. (5) Pr31 --> VP19. 

Supported by SNSF, grant 3.826.72 and EMBO 

In v i tro  T r a n s l a t i o n  of R o u s  S a r c o m a  v i r u s  R N A  

~2. yon der Helm 
Institut suisse de recherches expdrimentales sur le cancer, 
Bugnon 27, 1077 Lausanne 

RNA from Rous sarcoma virus was translated in vitro 
in a cell-free protein synthesizing system from mouse As- 
cites Krebs I I  cells. A part of the in vitro synthesized pro- 
teins could be precipitated by antiserum against the group 
specific (gs) antigens of Rous sarcoma virus. Analysis by 
SDS-gelelectrophoresis shows that  the in vitro synthe- 
sized proteins have a higher MW than in vivo produced 

viral gs-antigen proteins. Analysis of tryptic digests of the 
in vitro proteins indicates similarity to tryptic digests 
from viral in vivo produced gs-proteins. I t  is concluded 
that  at least part of the RNA from RSV is translated in 
vitro into a high molecular weight precursor of gs-proteins. 
This in vitro precursor appears to be similar to a precursor 
to the gs-antigen proteins observed in vivo in RSV-in- 
fected chick cells [Vogt and Eisenman, PNAS 70, 1734 
(1973)]. 

Supported by the SNSF, grant 3.826.72 and Deutsche Forsehungs- 
gemeinschaft 

Interac t ions  b e t w e e n  Qfl Rep l i case  and Qfl R N A  

H. Weber, R. Kamen, F. Meyer and C. Weissmann 
Institut /~r Molekularbiologie I, Universitiit Zi~rich, 
H6nggerberg, 8049 Z~rich 

The interaction between Qr and Q$ RNA was 
analyzed by subjecting binding complexes to limited ri- 
bonuclease T 1 digestion and retaining protein-bound RNA 
fragments on nitrocellulose filters. Under near-physiologi- 
cal ionic conditions (10 mi~ff Mg 2+, 0.15 M NaC1), replicase 
interacts mainly with two regions of the Qfi genome. The 
first region overlaps with the ribosomal initiation site for 
the coat cistron and is responsible for translational re- 
pression by replicase [H. Weber et al., Nature New Biol.  
236; 166 (1972)]. Interaction at this site is independent of 
Mg ~+ ions but requires monovalent cations and incubation 
at 37 ~ The interaction at the second site requires Mg2+ 
and takes place at 0 ~ in the absence of salt. This site is 
located between the 2,100th and the 2,700th nucleotide 
from the 5' end, but does not overlap with the ribosomal 
initiation site of the replicase cistron which is located in 
the same area. In contrast to the first site, the second site 
may be essential for the recognition of Q$ RNA by Q~ 
replicase [M. Schwyzer et ai., Experientia 28, 750 (1972)]. 

Supported by SNSF and the Jane Coffin Childs Fund 

Effects  of S t a r v a t i o n  on D N A  S y n t h e s i s  in  Po ly -  
tene  C h r o m o s o m e s  of D r o s o p h i l a  

If. Weber, R. N6thiger and A. Edens 
Zoologisches Znstitut tier Universitii~ Z~rich, 
Kiinstlergasse 76, 8006 Zi~rich 

We have shown that  imaginM disks do not reach the 
competence for metamorphosis if cultured in starved adult 
females. This block appears to be due to an absence of cell 
divisions. The tool of starved hosts was now further ex- 
plored by examining whether DNA-synthesis is possible in 
polytene chromosomes when salivary glands are cultured 
in starved flies. 

The DNA-eontent  of nuclei was measured cytophoto- 
metrically with a modified Feulgen technique using the 
fluorescent dye BAO. Salivary glands of early 3rd instar 
larvae were cultured in adult hosts whereby age of hosts 
and length of culture were varied. Fluorescence being di- 
rectly proportional to DNA-content, our results indicate 
that  in starved hosts the nuclei may finish an already ini- 
t iated round of replication, but then any further DNA- 
synthesis is blocked. After prolonged culture the newly 
synthesized DNA is degraded. The block is reversible as 
shown by a steep increase in DNA-content  after trans- 
ferring the starved hosts onto complete yeast food. 

Supported by SNSF, grant 3.724.72 
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Purification and Propert ies  of Mouse  Interferon 

H. Weideli and P. Lengyel 
Biozentrum der Universitiit Basel, CH-d056 Basel and 
Dept. Molec. Biophys. and Biochem., Yale University, 
New Haven, Conn. 

Interferon f rom Mouse E. Ascites ceils was purified to a 
specific ac t iv i ty  of 1.5 • 109 N I H  ref. units  per mg protein.  
Af ter  neuraminidase  t rea tment ,  the  highIy purif ied In ter -  
feron banded  as a single ac t iv i ty  peak  a t  p H  8.8 on elec- 
trofocusing, whereas un t rea ted  interferon showed several  
peaks be tween p H  5.4 and 7.2. On SDS-poly-acry lamide  
there  were 2 components ,  interferon wi th  a MW 23,000d 
(60%) and a major  con taminan t  wi th  a MW 65,000d 
(40%). Ul t racen t r i fuga t ion  showed one single ac t iv i ty  
peak  wi th  a MW of 20,000d. 

In  this interferon prepara t ion  we detected a specific 
endonuclease ac t iv i ty  which was associated wi th  inter- 
feron th roughou t  the  purif icat ion.  The ac t iv i ty  peaks of 
interferon and endonuclease were no t  separated on sucrose 
gradients  under  the  condi t ions  used. This  endonuclease 
degrades in our assay system m R N A  of L-cells, EMC virus  
and reovirus,  bu t  not  mouse t R N A  Val and E.  coli 
tRNA~Gln, po ly-U and ds reoRNA (~7. D. Graziadei  I I I  et 
al, .1973). 

Supported by NSF, grant GB-30700X-01 and by SNSF 

Reiteration Frequency of M a m m a l i a n  Histone  
Genes  
214. C. Wilson, E. Jacob, M. L. Melli and M. L. Birnstiel 
Institut fur Molekularbiologie I I ,  Winterthurerstrasse 266 A, 
8057 ZUrich 

Mammal ian  his tone messenger R N A  has been isolated 
f rom mouse and human  (HeLa) cell lines and inves t iga ted  
employing  D N A - R N A  hybr id iza t ion  techniques.  Criteria 
of early appearance in the  cytoplasm,  in the  case of mouse, 
and preferent ia l  synthesis  dur ing early S phase of t t eLa ,  

in addi t ion to cytosine arabinoside sens i t iv i tyhave  allow- 
ed the  character iza t ion  and isolation of a R N A  popula t ion  
of 150,000-200,000 dal tons molecular  weight  of a high 
specific radioact iv i ty .  Hybr id iza t ion  exper iments  in vas t  
D N A  excess to the  homologous D N A  have  suggested a 
re i tera t ion f requency of less t han  for ty  for each his tone 
gene per  haploid genome'; in h u m a n  over  ten  copies are 
indicated.  Moreover,  we have  observed hybr id iza t ion  of 
the m a m m a l i a n  iRNA to purif ied his tone D N A  of sea 
urchin indicat ing a 5-10% homology.  

Conversion of Cell Type in Lens Regenerat ion in 
Adult  N e w t s  
T. Yamada and D. Mc Devitt ISREC,  IO17 ]Lausanne and 
School of Veterinary Medicine, Univ. of Pennsylvania, 
Philadelphia, Pa 19104, USA 

Although a number  of descr ipt ive evidence is avai lable  
for conversion of iris epi thel ial  ceils in to  lens cells, experi-  
men ta l  evidence for the  conversion so far obta ined does 
not  exclude tile possibi l i ty  of par t ic ipa t ion  of cells from 
the  iris s t roma in lens format ion.  Since the  iris s t roma 
contains a large number  of cell types  whose s ta te  of dif- 
ferent ia t ion is mos t ly  not  well  character ized,  the  above 
s i tuat ion creates ambigu i ty  ill in terpre t ing  the  alleged cell 
type  conversion. The repor ted  fact  t h a t  the  newt  dorsal 
iris epi the l ium cul tured in the  presence of re t ina  of frog 
larvae  produces lens tissue supported s t rongly convers ion 
of epi thel ial  cells into lens cells. The  fur ther  works have  
been done to assess t he  ex ten t  of con tamina t ion  of the  
sample of dorsal  iris ep i the l ium by  non-epi thel ia l  celts, to 
s tudy the  abi l i ty  of dorsal iris s t roma to produce lens 
tissue in v i t ro  in the  presence of frog retina,  and to tes t  the  
au then t ic i ty  of lens tissue produced by  iris epi the l ium in 
v i t ro  by  specific immunofluorescence.  The  results exclude 
par t ic ipa t ion  of cells f rom the  s t roma in product ion  of lens 
tissue and demons t ra te  t ha t  the  iris epi thel ial  ceils of adul t  
newts, which are ful ly di f ferent ia ted and complete ly  
wi thdrawn from cell cycle become dedifferent ia ted and 
conver ted  into lens cells. 

P R A E M I A  

R U Z I C K A - P r e i s  1974 

Aus dem Fonds  fiir den Ruzicka-Pre is  wird al l j~hrl ich 
einem jungen  Forscher  Iiir eine hervor ragende  ver6ffent-  
l ichte Arbe i t  ant  dem Gebiete der a l lgemeinen Chemie, die 
en tweder  in der Schweiz oder  yon Schweizern im Ausland 

ausgefi ihrt  wurde, ein Preis erteil t .  Kandida tenvorsch l~ge  
k6nnen bis sp~testens 29. Jul i  1974 dem Pr~Lsidenten des 
Schweizerischen Schulrates,  ETI-I Ziirich, R~mist rasse  
101, 8006 Ztirich, un te rb re i t e t  werden. 

C O N G R E S S U S  

A u s t r i a  

1st I n t e r n a t i o n a l  C o n g r e s s  on H u m a n  E c o l o g y  

in Vienna 15-79 September 7975 

W i t h  regard to the  ex ten t  of the problems involved  in 
'Re la t ion  be tween Man and his Env i ronmen t ' ,  the  
Execu t ive  Commit tee  is opening the  Congress wi th  a 
p repara to ry  comprehens ive  discussion be tween the  
different  groups of specialist.  This  wr i t t en  exchange of 
dens be tween  members  of the  different  discussion groups 

should serve to or ienta te  the  par t icu lar ly  in teres t ing 
points  in h u m a n  ecology. The appropr ia te  instruct ions 
should be reques ted  f rom : 
Dr. H e l m u t h  Kn6t ig ,  Secre tary  of the  Board  of the  1st 
In te rna t iona l  Congress of H u m a n  Ecology,  Kar lsp la tz  13, 
A-1040 Wien (Austria). 


