
Union Schweizerischer Gesellschaften fiar Experimentelle Biologie 
Berichte der 10. Jahresversammlung 

Union des Soci6t6s Suisses de Biologie Exp6rimentale 
Comptes rendus de la 10 e Rdunion annuelle 

Union of Swiss Societies of Experimental Biology 
Abstracts of the lOthA nnual Meeting 

Davos, 19./20. Mai 1978 

Unterstiitzt durch die Schweizerische Naturforschende Gesellschaft 
fiber die Schweizerische Kommission fiir Experimentelle Biologie 



Physiologie- Physiology 895 

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

Effect of a 500 g carbohydrate load upon glycogen 
synthesis and lipogenesis in man 

K.J. Acheson, J.P. Flatt and E. J~quier, Clin. Physiology 
and Institute of  Physiology, Univ. Lausanne, CH-IOl l  Lau- 
sanne 

Metabolic rate and substrate utilization of  8 male subjects 
(21.8 years; 70,6 kg) was measured for 10 h after ingestion 
of a 500 g carbohydrate (CHO) meal (bread, j am and fruit 
juice). Peak values of glycaemia (115+_10 rug% mean -+ 
SEM) and insulinaemia (130_+20 ~tm units/ml) were ob- 
served after 90 min at which time the nonprotein respirato- 
ry quotient (NP-RQ) was 0.98. During the next 8 h glucose 
levels remained near 100 rug% whilst insulin decreased 
progressively to 22 ~tm units/ml; the NP-RQ remained in 
the range 0.95-1.0, exceeding unity only for short periods; 
during which, fat synthesis surpassed fat oxidation by only 
4 g. Assuming complete absorption of CHO after 5 h the 
subjects 'CHO balance' (ingested-oxidized) had increased 
by 418+18 g. 10 h after the meal 146 g CHO, 9 g fat and 
39 g protein had been oxidized with a specific dynamic 
action of 7.2+_1.2%. The data imply that the glycogen 
storage capacity in man is large and that CHO conversion 
to fat does not exceed fat oxidation, even after large CHO 
intakes. 

Effect of surfactant on alveolar geometry 

H. Bachofen and E.R. Weibel, Medizinische Klinik und 
A natomisches Institut, Universitat Bern, CH-3012 Bern 

To assess the influence of alterations of lung surfactant on 
the geometry of peripheral air spaces the morphology of 
air-filled normal and detergent-rinsed rabbit lungs was 
studied after vascular perfusion fixation at different points 
on the deflation P-V curve. The most important changes in 
rinsed lungs are: 1. With decreasing lung volume there is 
progressive collapse of alveoli; at low lung volume (40% of 
TLC) most alveoli are collapsed, and the air is contained in 
overextended ducts. 2. The alveolar surface area to volume 
ratio is considerably smaller particularly at low volumes; it 
changes linearly with lung volume. 3. There is only a slight 
change of mean air space curvature between 80 and 40% 
TLC. The results indicate that in detergent rinsed lungs 
volume changes are brought about predominantly by 
recruitment and derecruitment of alveoli. It appears that 
both a normal surfactant and the mechanical interdepen- 
dence within the fibrous continuum are required to main- 
tain a normal respiratory surface area within the lung 
volume range of normal breathing. 

Control of adenohypophysis by posterior lobe of the 
pituitary gland? 

A.J. Baertschi, P. Vallet and J. Girard, Department of  
Animal Biology, University of  Geneva, CH-1211 Geneve, 
and Kinderspital Basel, CH-4005 Basel 

The discovery of a growing number of neural lobe peptides 
and of short portal vessels between anterior and posterior 
pituitary suggest that both lobes may influence their activi- 
ty. To test this hypothesis, the neural lobes of  intact (I) and 
median eminence lesioned (ME) anaesthetized rats were 
electrically stimulated (400 ~tA, 1 msec biphasic pulses, 
30 Hz), 6 successive arterial blood samples of 2 ml were 
collected over 18 rain, analyzed for plasma ACTH (RIA) 
and replaced by continuous infusion of donor blood. In I- 
rats, ACTH increased 22% and 17% (p < 0.05, n = 7) in the 
first and second plasma sample following initiation of  

electric stimulation (5 sec on - 5 sec off for 3 rain). In ME- 
rats, ACTH increased 14, 36 and 29% (p < 0.025, n = 4) in 
the first, second and third plasma sample following initia- 
tion of  the same stimulus. Electric stimulation of anterior 
lobe was ineffective. Thus endogenously released posterior 
lobe compound(s) affect(s) anterior lobe activity. 

Size alterations of hypothalamic neurons in the 
genetically obese mouse (ob/ob) 

D.A. Bereiter and B. Jeanrenaud, Laboratoires de Recher- 
ches M~dieales, 64, avenue de la Roseraie, CH-1205 Geneva 

The genetically obese mouse (ob/ob) is characterized by 
excessive weight gain, hyperphagia and hyperinsulinemia. 
It has been suggested that a primary defect may be of  CNS 
origin, possibly within the hypothalamus. We now report 
that: 1. Wet and dry brain weight of oh/oh  mice is 
decreased compared to lean controls, no change in water 
content. 2. Brain volume is also decreased. 3. Morphome- 
tric analyses reveal a dramatic decrease in ob /ob  individual 
neuronal cell surface areas, especially in VM hypothalamic 
neurons. 4. Only lateral hypothalamic (LH) neurons of 
ob /ob  mice were as large as those of lean controls. 5. Preli- 
minary Golgi-Cox analysis of VM neurons revealed no 
major change in the number of dendrites or dendritic 
orientation of  ob /ob  mice. Conclusion: relative to lean 
mice, ob/ob 's  have smaller VM neurons. Relative to their 
own brains, ob/ob ' s  have enlarged LH neurons. The VM- 
LH interaction has been previously implicated in distur- 
bances of food intake and b. wt control. 

Neural control of insulin secretion: The effect of 
electrical stimulation of hypothalamic areas on 
peripheral plasma levels of insulin and glucose in the 
anesthetized rat 

H.R. Berthoud and B. Jeanrenaud, Laboratoires de Recher- 
ches M~dicales, 64, avenue de la Roseraie, CH-1205 Geneva 

Monophasic stimulation (250-500 ~tA, 0.2 msec, 50/sec) via 
stainless steel electrodes (tip diameter 0.2 ram) in nembutal 
anesthetized male rats bearing jugular catheters for fre- 
quent blood sampling revealed: 1. Bilateral 20 min VMH 
stimulation increased plasma glucose significantly, which 
was not accompanied by the expected increase in plasma 
insulin. 2. Unilateral 3 min LH stimulation produced only 
small and unsignificant changes in plasma levels of  insulin 
and glucose. Elevation of  baseline insulin by continuous 
glucose infusion did not change this finding. 3. Unilateral 
stimulation of the anterior far-lateral hypothalamic area 
produced significant increases in plasma insulin, which 
were not due to changes in glucose. These findings suggest 
a) that there is not a simple reciprocal influence of the 
VMH and LH on insulin secretion and glucose homeostasis 
and b) that increased insulin secretion is not the cause of 
elicited feeding from the perifornical area. 

Spectral sensitivity in the drone retina 

D. Bertrand, G.M. Fuortes and R. Muri, Dbparternent de 
Physiologie de l'Universit~, 20, rue de l'Ecole-de-MJdecine, 
CH-1211 GenJve 4 

Microspectrophotometrical investigation of the drone reti- 
na showed that the photoreceptors have a thermostable 
photopigment with 2 states interconvertible by light with 
peaks of  absorption at 446 and 505 nm (Muri, 1977). The 
correlation between the absorption of the photopigment 
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and the electrical responses to flashes of low intensity 
shows that the phototransduction is initiated by light ab- 
sorption of the 446 state, while absorption of  light in the 
515 state does not induce any electrical response. Reduction 
of the rhodopsin content by a blue light decreases the 
sensitivity of the cell but does not affect the time course of  
its responses. The content of  rhodopsin can be restored by a 
new light conditioning at longer wavelengths, which leads 
to a complete recovery in sensitivity. 

Circadian rhythm of sleep and motor activity of the rat 
maintained under various lighting schedules 
A.A. Borb~ly and 1t. U. Neuhaus, Pharmakologisches Insti- 
tut der Universitgit, CH-8006 Zi~rich 

We present normative data of vigilance states and motor 
activity (MA) of the rat for the following lighting sche- 
dules: a) 12 h light - 12 h dark (LD 12:12), b) continuous 
darkness except for two 20-rain L-pulses at 12-h-intervals 
(skeleton photoperiod; SP 12:12), c) continuous darkness 
(DD); and d) continuous light (LL). Schedules b -d  were 
maintained for 6-9 days and preceded by 3 days LD 12:12. 
Waking and MA were generally increased during SP 12:12 
and DD, and transiently reduced during LL. A decreasing 
trend in the duration of slow wave sleep (SWS)-episodes, 
but not of paradoxical sleep (PS)-episodes, was seen within 
the L-phase of LD 12:12 as well as the 12-h inactivity phase 
of  SP 12:12. A dissociation between the circadian rhythms 
of SWS and PS was present under all conditions, indicating 
a partial independence of  the processes controlling the 
2 sleep states. 

Rapid gating of synaptic channels in ectopic 
neuromuscular junctions 
H.R. Brenner, MPi 3~r Biophysikalische Chemic, D-34 
GOttingen, BRD (present address: Physiologisches lnstitut, 
Universitdt Basel, CH-4051 Basel) 

Ion channels associated with extrajunctional acetylcholine 
(ACh) receptors have been found to have slower gating 
kinetics than synaptic channels. Therefore, the kinetics of 
channels found in ectopic neuromuscular synapses formed 
de novo in extrasynaptic membrane areas were investigat- 
ed. ACh induced current noise was measured in ectopic 
neuromuscular synapses formed by the tibialis nerve after 
its implantation into the distal end-plate-free region of  the 
crushed sartorius muscle of frog, Rana temporaria. The 
autocorrelation functions of  the current fluctuations were 
exponential with decay constants r =  1.6+0.05 msec 
(SEM), N =  12). Increasing the membrane potential by 
70 mV prolonged r e-fold. The mean conductance y of  
single channels was estimated as 7 =21_+1.6 pS ( N =  5). 
These values agree well with data reported from the normal 
frog endplate. 

6/s~te'2~;e~176 labeling in the ~ e ~  ~i.sual ,~ 
m ~.-.- 

A. Burkhalter, P. Streit, M. Stella and M. CuJnod, Brain 
Research Institute, University of Ziirich, CH-8029 Zi~rich 

Patterns of  functional activity in the pigeon visual system L4 were mapped by means of the [ C]-2-deoxyglucose method 
(Sokoloff, J. Neurochem. 29, 13 1977). In awake animals 
with one eye covered heavy labeling was observed in most 
of  the known areas receiving retinal projections from the 
exposed eye. The higher centers on both the retino-tecto- 
rotundo-ectostrial pathway and the retino-thalamo-hyper- 
striatal pathway were asymmetrically labeled as well. This 

asymmetry was less pronounced in the hyperstriatum which 
receives a bilateral projection from the visual thalamus. 
Heavy symmetrical labeling was observed in animals with 
both eyes exposed. In pigeons with both eyes covered 
during the experiment some visual centers were still faintly 
more labeled than the surrounding tissue. The olfactory 
bulb and the centers of the auditory system were heavily 
labeled in all these experiments, the very highest activity 
being found in the N. mesencephali Iateralis dorsalis which 
corresponds to the mammalian inferior colliculus. 

Spread of the receptor potential in the retinula cells of 
the honeybee drone 
J. Carreras and F. Baumann, D~partement de Physiologie de 
l'Universitd, 20, rue de l'Ecole-de-M~decine, CH-1211 Genb- 
ve 4 

Spread of the receptor potential due to a local light 
stimulus has been investigated in the retinula cells of  the 
honeybee drone by intracellular recording. It has been 
found that the spread from the cornea to the basement 
membrane occurs without significant loss of amplitude, 
whereas the loss is highly significant for a spread in the 
opposite direction. These results could be explained if  the 
membrane resistance were relatively high all along the cell 
except for a region of  much lower resistance near the 
cornea. 

Deprivation and recovery of desynchronized sleep 
T. Cianci, M. Calasso, G. Zamboni, E. Perez and P.L. 
Parmeggiani, Istituto di Fisiologia umana, Universit~ di 
Bologna, Piazza San Dotiato 2, 1-40127 Bologna, Italia 

The influence of different durations of  desynchronized 
sleep deprivation (~< 19 h, at - 10 ~ ambient temperature) 
on the hourly amount of desynchronized sleep during 
recovery (5 h, at neutral ambient temperature) was studied 
in 3 unrestrained cats. In control conditions at neutral 
ambient temperature, the hourly amount of desynchro- 
nized sleep was 696+30 sec (mean and SE). In recovery 
conditions, such control value was increased by 
32 __+ 3 sec. h -l of  deprivation. These results point to the 
existence of a very precise regulation of  the circadian 
amount of desynchronized sleep. 

Saturation of the response to light in the ventral 
photoreceptors of Limulus 

J.A. Coles and J.E. Brown, Ddpartement de Physiologie, 
Ecole de Mddecine, CH-1211 Genbve 4, and Department of 
Physiology and Biophysics, SUNY, Stony Brook, New York, 
USA 

The light-induced membrane current for brief stimuli was 
recorded in Limulus ventral photoreceptors voltage 
clamped with 2 intracellular microelectrodes. In the dark- 
adapted cell the peak light-induced current reached almost 
its maximum value (saturated) when about 103 of  the 109 
rhodopsin molecules in the cell were photoisomerized. 
Injection of  EGTA into the cell, so that light adaptation 
was inhibited, did not increase the saturating light-induced 
current. When current pulses were passed into the cell 
during the response to light and the resulting potential 
deflexions measured with a fast amplifier it was found that 
the saturating current was apparently limited by the resis- 
tance of  the surface membrane, and not by a resistance in 
series with it. it  was estimated that the rhabdome contains 
at least 105 microvilli. The results suggest that an amplify- 
ing mechanism exists such that absorption of a photon in 
only one microviilus in a hundred causes almost the 



Phys io log ic  - Phys io logy  897 

maximum possible change of the conductance of the sur- 
face membrane. 

lnorga~dl~hosphateluptake in isolatedrabbit ileum 
G. Danisi,"~. Salamin and R. W. Straub, D@arternent de 

The effect of/phgtostimulation od glycogen turnover in 
the~etma 

�9 ~ 
of thee loneybee drone 

V. Evequoz, J. Deshusses and M. Tsaeopoulos, D~partements 
de Physiologie et de Biochimie, UniversitO de Genbve, 20, rue 
de l'Ecole-de-M~decine, CH-1211 Genkve 4 

Pharmacologie, Ecole de MOdecine, CH-1211 GenOve 4, The drone retina is composed of 2 types of cells: the 
photoreceptors, in which virtually no glycogen has been 

Mucosal scrapings of rabbit ileum were inc)kl?gted at 37~ ~ detected by electron microscopy, and the]glia)~gells, which 
in a modified Krebs solution containing ~2~-iPi and .~C~ have abundant glycogen stores. To inves'~gate a possible 

~po lye thy lene  glycol as an extracellular p ~ a r l ( e - ' ~ r . ,  interaction between these 2 cell types, we have studied the 
"Phosphate was accumulated in i n t r a c e l l u l ~ e ? Z - T l ~  incorporation of glucose into glycogen by the glial 
accumulation of  phosphate in the cell was a saturating ~when the photoreceptors were stimulated or r e s t i n g . ~  
function of extracellular phosphate with a K m of 2.5 mM; ~/glucose (1.47 nmoles, 50 gCi) was injected into the heart 
accumulation was Na-dependent and inhibited by ouabain. "find one eye was stimulated with intense light flashes for 15, 
At the mucosal border, unidirectional influx of phosphate 25, 30, 45 or 60 min. The other eye was maintained dark 
was a linear function of  phosphate concentration in the 
medium but highly temperature-dependent. 

Continuous and discontinuous acceleration of 
breathing in rabbits 
A. Davies and J. Kohl, Department of Physiology, 
St. Georges Hospital Med. School, London S W 1 7 0 R E ,  En- 
gland 

It is generally accepted that inhalation of histamine-aerosol 
stimulates lung irritant receptors and results in an accelera- 
tion of breathing. More detailed analysis reveals this can be 
of  2 different types. In the first, continuous type, both 
inspiratory time (h) and expiratory time (tE) shorten gradu- 
ally but not necessarily by the same proportion. Changes of 
t E precede changes of t I. In the second, discontinuous type, 
t E shortens gradually, but t I remains unchanged until an 
augmented breath occurs, t t is immediately shortened and 
then remains substantially the same until recovery begins. 
The results reported here provide evidence for some inde- 
pendence of the 2 phases of  respiratory cycle. Experiments 
are in hand, using a method of selectively inhibiting lung 
stretch receptors, to determine the relative roles of these 
and irritant receptors in the genesis of the 2 patterns of 
accelerated breathing we have described. 

Shock-induced fighting differences in roman high- and 
low-avoidance rats 
P. Driscoll, P. Woodson and K. B~ittig, Institut fi~r Verhal- 
tenswissenschaft, ETH, CH-8006 Zi~rich 

RHA/Verh.  and RLA/Verh.  rats have been selectively 
bred at our institute for rapid- vs nonacquisition of 2-way- 
avoidance in the shuttle box since 1972. In this study, 36 
pairs each of  naive, 6-month-old RHA and RLA males and 
12 pairs each of naive, 6-month-old RHA and RLA females 
were tested for shock-induced fighting in a closed chamber. 
Each pair was given 2 series of 100 foot-shocks, 1 week 
apart, with a shock intensity of 3 mA, shock duration of 
0.5 sec and an intershock interval of 10 sec. The following 
scoring system was used: 1 =freezing, 2 = running and/or  
jumping, 3 = posturing, 4 = 1 rat attacking and 5 = both rats 
fighting. The RLA pairs showed no posturing or fighting, 
with the male pairs freezing 88% of the time and the female 
pairs 63%. The RHA male pairs scored 3-5 36% of the time 
and the RHA female pairs 25%, with the primary difference 
being more posturing by the males. Not only has this study 
demonstrated strain differences in shock-induced fighting, 
but also the total absence of  that behavioral trait in RLA 
rats. 

adapted. The radioactivity associated with glycogen (per gg 
of protein) in each eye was measured. The ratio of the 
radioactivities in the stimulated and unstimulated eyes had 
a maximum at 30 rain, at which time the stimulated eye 
had incorporated 2.5 times as much glucose as the unstimu- 
lated one. We conclude that stimulation of  the photorecep- 
tors accelerates the synthesis of  glycogen in the glial cells. 

Putative neurotransmitters in bulbar respiratory 
neurons 
34. Fallert, G. B6hmer and H.R.O. Dinse, Physiologisches 
Institut der Universitgit Mainz, D-6500 Mainz, BRD 

6 putative neurotransmitters and their antagonists were 
applied microelectrophoretically to spontaneously bursting 
neurons. Units were classified according to their discharge 
within the respiratory cycle. The various neuron types 
differ in their receptor properties. Expiratory-inspiratory 
cells were excited by NE. Inspiratory neurons were inhib- 
ited by GABA, glycine and DA, but were excited by NE. 
Inspiratory-expiratory cells were excited by NE and by 5- 
HT. Expiratory neurons were inhibited by GABA and 
excited by glutamate, while DA-receptors are apparently 
absent. With NE part of these cells were excited and others 
were inhibited. In continuously discharging 'unspecific' 
bulbar reticular neurons glycine and DA induced inhibition 
and NE activation. Apart from NE activation of  some 
expiratory neurons probably mediated by alpha-receptor 
excitation, all other NE effects are apparently caused by 
stimulation of receptors other than of alpha- or beta-type. 
2 types of 5-HT-receptors are probable in cells of the 
expiratory group. 

Enkephalin and morphine in the pigeon optic tectum 
D. Felix and H. Henke, Brain Research Institute, University 
of Ziirich, CH-8029 Zi~rich 

Specific opiate receptors could be demonstrated in tectal 
membrane preparations. The kinetic constants for [D-ala2] - 
Met-enkephalin and etorphine in this order were: K o (nM) 
5.6_+ 1.1/0.19+_0.01 and Bma x (fmoles/mg prot.) 350+_44/ 
172+1. The effects of iontophoretically applied Met- 
enkephalin and morphine on the spontaneous firing 
rate, the L-glutamate-evoked activity and the synaptic 
excitation of tectal neurons were tested in the anaesthetized 
pigeon. Morphine and enkephalin depressed both spon- 
taneous and chemically enhanced firing on the majority of  
neurons. This effect was antagonized by naloxone on about 
50% of the cells tested. Very often the sensitivity to gluta- 
mate increased following the ejection of the opiates. Mor- 
phine and enkephalin showed strong depressant effects on 
the synaptic activation of the tectal neurons. The present 

-. . . j  
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results suggest that these,substances can modulate activity 
of the optic tectum. 

Insul in- l ike  effect of  cold adaptation in brown adipose 
tissue (BAT) 
C. Friedli, A. Chinet and L. Girardier, Department of 
Physiology, School of  Medicine, CH-1211 Geneva 4 

O 2 uptake and glycerol release were measured simul- 
taneously in BAT pieces from cold-adapted rats (CAT) and 
from their control littermates. Previous experiments (Fried, 
li et al., Experientia Suppl., in press) showed that the 
threshold for a respiratory response to added noradrenaline 
(NA) was increased in CAT. A concomitant increase in the 
threshold for NA stimulated glycerol release was found. 
This effect  could not be attributed to a more efficient 
sequestration of NA in CAT, as it was still present under 
blockage of both neuronal and extraneuronal NA uptake. 
Addition of  insulin 150 mU/1 to the medium also shifted 
both lipolytic and respiratory dose-response curves to the 
right in controls. The effects of insulin and cold adaptation 
were nonadditive for glycerol release and less than additive 
for O 2 uptake. Respiratory responses to prolounged supra- 
maximal NA stimulation (10-6M) were maintained at a 
higher rate in CAT (81% max after 90 min) or under insulin 
300 mU/ l  (87%) than in controls (48%). 

Influence of enriched environment on exploratory 
activity in roman high- and low-avoidance rats 
H. F~mm, P. Driscoll and K. Bdttig, Institut J~r Verhaltens- 
wissenschaft, ETH, CH-8006 Z~rich 

14 RHA and 15 RLA rats of both sexes were placed 
together in an enriched environment (e.e.) for 30 days 
(Kuenzle et al., Physiol. Behav. 13, 205, 1974), after wean- 
ing at 21 days of age. 2 mixed cages (5 RHAs, 5 RLAs and 
4 RHAs, 4 RLAs, resp.) and 2 separate cages (10 RHAs and 
10 RLAs), also started at weaning, served as controls. The 
activity of each rat was measured in a labyrinth (B~ttig et 
al., Pharmac. Biochem. Behav. 4, 435, 1976) 3 times during 
1 day, between 49 and 59 days of age. All RHs were 
significantly more active than their RLA counterparts, but 
this difference was smaller in the e.e. rats. Between the 
mixed- and separate-cage control conditions, there were no 
differences in activity within either strain. Finally, both 
strains from the e.e. were significantly less active than their 
corresponding controls. These results show that exposure to 
e.e. reduced subsequent exploratory activity, and that being 
housed together did not affect inborn differences in activity 
RHA and RLA rats. 

Electrophysiological properties of cultured 
hypothalamic neurons 
B. 11. Gtihwiler, Medizinisch-Biologische Forschung, Sandoz 
A G, CH-4002 Basel 

Cultures of hypothalamic tissue including the supraoptic 
nucleus area were prepared from 1-7-day-old rats by the 
roller tube technique. EM studies revealed the existence of 
neurosecretory granules both in neuronal perikarya as well 
as in axons. When hypothalamic tissue was co-cultured 
with a neurohypophyseal explant, unmyelinated fibres ori- 
ginating in large nerve cells could be observed crossing the 
gap between the 2 explants. Bioelectric activity was record- 
ed intra- as well as extracellularly from hypothalamic nerve 
cells in 3-11-week-old cultures. Many neurons with large 
resting potentials displayed spontaneous EPSP's, IPSP's 
and action potentials, which could also be elicited by field 

stimulation of the surrounding tissue: The spontaneous 
activity of  40% of the neurons was characterized by a phasic 
firing pattern as demonstrated by the occurrence of pro- 
minent peaks in their autocorrelograms. Crosscorrelation 
studies indicated that the majority of neuron pairs had a 
tendency to fire synchronously. 

Measurement of trog ~ k e l e t a l ~ s c l e ' i n t r a c e i l u l a r ~ /  
~ f f e r  value b y ~ - t i t ~ f i i o n  o~_.~mogenates i 

p. Giovannini, Physiologisches Institut, B~hlplatz 5, 3012 
Bern 

It is generally accepted that specific mechanisms such as 
transmembrane exchanges or net acid production are in- 
volved in the response of intracellular pH (pHi) to a PCO 2- 
change. However, any assessment of their part in the pHi- 
response requires knowledge of the intracellular buffer 
value (By. In frog skeletal muscle only indirect estimates of  
B i are available and I have attempted to measure this value 
directly by CO2-titration of muscle homogenates at 5 ~ 
On correcting the measured buffer of the homogenates for 

n~g~udilution effect of the extracellular space (measured with 
lin) I obtained a value of 91.8+2.26 S1. in the pH- 
7.05+0.3, i.e. substantially higher than previously 

estimated (21.9 SI., Boyle and Conway, J. Physiol. 100, 1, 
1941; 40.3 SI., Reeves and Malan, Resp. Physiol. 28, 49, 
1976). These findings suggest that the pHi response to CO2 
observed in frog skeletal muscle with a pH-microelectrode 
could be largely determined by nonbuffering mechanisms. 

Paradoxical stimulation of water transport by alloxan 
in toad skin 

A. Grosso and R. C. De Sousa, D@artements de Physiologie 
et de Mddecine, Ecole de M~decine, CH-1211 Gendve 4 

Alloxan (Ax) is a well-known inhibitor of  adenylyl cyclase. 
We used this agent to examine the applicability of Suther- 
land's postulates on cAMP to the hormonal stimulation of 
Na and water transport in amphibian epithelia. Continuous 
monitoring of net fluxes of Na and water was done with 
standard techniques. In frog skin, Ax (5 mM) added to the 
inner medium inhibited the natriferic effects of oxytocin 
and norepinephrine (p<0.01).  In toad bladder (Bufo 
marinus), Ax induced a reversible, 97%, block of the 
hydrosmotic effect of vasopressin (p < 0.001). Unexpected- 
ly, Ax stimulated water flow in toad skin (p < 0.001); 
besides, there was mutual inhibition between the hydros- 
motic effects of Ax and vasopression. The block of hor- 
mone action described here is consistent with an inhibition 
of adenylyl cyclase. The hydrosmotic effect of Ax in toad 
skin, however, is paradoxical. Collectively, the results sug- 
gest that, depending on the particular cell system used, Ax 
may have opposite effects on the activity of membrane 
adenylyl cyclase. 

ections of th4monkey/preceutl:al~pot ro~rtex  to 
brain ' - "  ~ -~'~ . ~" 

K. Hartmann, K. Akert and H. K~nzle, Brain Research 
Institute, University of  Z~rich, CH-8029 Z~rich 

4 monkeys (Macaca~fascicularis) obtained small injections 
of~Jj~[groline and (~0-~r_ucine (40-70 g C i ) i n t o  the main 
bod~ r-~presentation-areas of Woolsey in the precentral 
gyrus. Somatotopic projections were found bilaterally in 
pars parvocellularis and ipsilaterally in pars magnocellu- 
laris of  the red nucleus. The latter was spared by projec- 
tions from the face region. Arm and leg areas project to 
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N. Darkschewitsch and N. accessorius oculomotorius of 
Bechterev (visceral nucleus of Carpenter) bilaterally, to the 
ipsilateral zona incerta, N. subfascicularis and praetectalis 
anterior. The face region projects to the ipsilateral subtha- 
lamic nucleus and S. nigra. Terminals were found in all 
cases in circumscribed regions of  the mesencephalic reticu- 
lar formation. The cortical fibres reach the midbrain via 
pathways descending from the subthalamus and crossing in 
the dorsal tegmental decussation and via connections ema- 
nating from the cerebral peduncle coursing through 
S. nigra. No projections from postcentral gyrus to N. ruber 
were found. 

Synaptic input to the giant dopamine-containing cell 
of  Planorb i s  corneus  

F. Hefti, W. Lichtensteiger, H. Felix and D. Felix, Depart- 
ment of Pharmacology, University of Zftrich, CH-8006 
Zftrich; ORL-Clinic, University Hospital, CH-8091 Ziirich; 
Brain Research Institute, University of Zi~rich, CH-8029 
Zi~rich 

The dopamine-containing neurone situated posterio ven- 
trally in the left pedal ganglion of Planorbis corneus was 
assessed by scanning electron microscopy and electrophy- 
siology. Excitatory synaptic potentials were obtained by 
stimulation of 3 repeatedly identifiable cells in the ventral 
part of the right pedal ganglion. The EPSPs had latencies of 
about 20 msec and lasted 350-500 msec. Inhibitory re- 
sponses were found following stimulation of  2 neurones in 
the left pedal ganglion. The duration of the IPSPs were 0,5- 
5 sec and usually 5-6 mV in amplitude. High Ca-concentra- 

tions applied to the bath and high frequency stimulation 
resulted in a loss of transmission, suggesting that both 
postsynaptic responses were mediated polysynaptically. 

Neuronal population related to force in motor cortex 
of awake monkeys  

M.-C. Hepp-Reymond, A. Gross and J. H.J. A Ilum, Brain 
Research Institute, University of Zi~rich, CH-8029 Zi~rich 

The activity of single neurons within the hand region of 
precentral motor cortex was recorded in monkeys trained to 
squeeze a force transducer between thumb and index 
finger. Changes in firing frequency related to small varia- 
tions in force were investigated by requiring the monkeys to 
hold successively 2 force levels. The analysis of the spike 
trains during the force trace revealed 4 neuron classes. Cells 
in the tonic and phasic-tonic classes increased monotonical- 
ly their discharge frequency with force. Both phasic and 
phasic-tonic neurons showed activation during the force 
ramps related to the rate of force change. A fourth class of 
neurons decreased their firing frequency when force in- 
creased. The question of the connectivity between the 
neurons was investigated by examining pairs of neurons 
recorded simultaneously and related to the motor task. The 
connectivity was tested by means of cross correlation tech- 
nique. Preliminary results disclose short latency excitatory 
and inhibitory connections between the neurons. 

Angiotensin II increases electrical communication in 
cardiac muscle 

K. Hermsmeyer, Universitdt Bern, Physiologisches Institut, 
Bi~hlplatz 5, CH-3012 Bern 

Electrical measurements of current flow were made in 
trabecular strips of calf ventricular muscle to study the 
effect of angiotensin II on electrical coupling. The ex- 
periments were carried out because my previous ex- 

periments have shown that angiotensin II increases electri- 
cal coupling between embryonic chick myocardial cells in 
culture by decreasing the coupling resistance. During the 
first 2 min after exposure to angiotensin II (100 nM), the 
ratio of intracellular to extracellular resistance (r~/ro) 
decreased while conduction velocity increased. There was 
no change detected in maximum upstroke dV/dt  or input 
resistance. Therefore, angiotensin lI appears to increase 
electrical coupling between myodardial cells by decreasing 
the coupling resistance. 

Viscous and elastic properties of  the normal and the 
hypertrophied left ventricle 

O.M. Hess and H.P. Krayenbuehl, Medical Policlinic, 
University Hospital, CH-8091 Zi~rich 

In chronic heart disease myocardial hypertrophy and ad- 
mixture of fibrous tissue are thought to alter the diastolic 
properties of  the left ventricle. Therefore, left ventricular 
(LV) myocardial stiffness and viscosity were determined in 
25 patients (6 controls=CO, 11 with aortic insufficiency = 
AI, 8 with congestive cardiomyopathy = CMP) by the dia- 
stolic stress(S)-strain(E) relationship. LV-pressure (micro- 
manometer), minor axis diameter and wall thickness 
"(echocardiography) were determined at 20 msec intervals 
and were fitted to the equation: S = b �9 e K ~ + y �9 1~; where- 
by b =  intercept, K =  constant of myocardial stiffness, 
y = constant of myocardial viscosity and E = strain rate. LV 
muscle mass (LMMI, g/m 2) was determined angiocardio- 
graphically. 

CO AI CMP 
b 1.06 0.95 2.62 
K 0.12 0.17 0.28 ' ] J 

CO A CMP 
y 0.67,, _299 3.231 

LMMI 92 166 136 
I - - * * ~ *  J 

* p <  0.05, **p<0.005 

It is concluded that a) LV hypertrophy per se, such as in 
AI, does not necessary lead to an increase in myocardial 
stiffness, although in LV hypertrophy due to CMP stiffness 
is increased, and b) myocardial viscosity appears to be an 
important determinant of LV diastolic function in myo- 
cardial hypertrophy. 

cultured rat dor al'r ot ngha 

Elisabeth H6sli and L. H6sli, Physiologisches Institut der 
Universit~t Basel, Vesalgasse 1, CH-4051 Basel 

The cellular localization of the uptake of 3H-GABA and L- 
3H-glutamic acid was studied in organotypic cultures of  
fetal rat dorsal root ganglia (DRG) using autoradiography. 

6 Both amino acids (10 M, incubation time 1-5 min) were 
taken up in isolated neurones which are lying in the 
outgrowth zone and are deprived of their glial envelop- 
ment. In contrast, in the explant and dense zones of  the 
cultures, where neurones are completely surrounded by 
satellite glial (SG) cells, 3H-GABA and L-3H-glutamic acid 
were accumulated exclusively by SG cells suggesting that 
these cells form an effective barrier preventing the uptake 
of the amino acids into neurones. The uptake of both 
amino acids was sodium- and temperature-dependent. Sim- 
ilar observations were made in the cerebellum in tissue 
culture, where uptake of 3H-GABA into Purkinje cells was 
only found when the glial barrier was disrupted or absent 
(E. HOsli and L. H6sli, Exp. Brain Res. 26, 319, 1976). 
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Facilitation of contrast responses of single cortical 
visual cells during induced gazing 

R. W.. Hunsperger, Department of Physiology, University of 
Zi~rich, CH-8001 Zi~rich 

Gazing evoked by electrical stimulation of the thalamic 
intralaminar system in cat enhances the potential recorded 
in the visual cortex in response to optical gratings. In order 
to assess the type of cortical cell facilitated a single unit 
study is being undertaken in the alert animal by recording 
the responses to stationary or drifting gratings of optimal 
orientation and spatial frequency during gazing and in 
controls. Facilitation during gazing is found in cells with 
tonic response to slowly drifting gratings, mean latency 50 
msec, but not in those with phasic response, mean latency 
35 msec. Such Cells can be better locked to the optical 
stimulus. The facilitated cells have been located in layers 
IV and II/III of area 17 and 17/18 border. Results suggest 
that intralaminar afferences to the visual cortex exert a 
facilitatory action on cells involved in pattern vision. 

Der EEG-Schlaf der Ratte in unterschiedlich grossen 
K~ifigen 

11. Kleinlogel, Forschungsinstitut Wander A G, eine Sandoz- 
Forschungsgruppe, CH-3001 Bern 

Charles-River-Ratten, bei denen von 8 his 16 Uhr das EEG 
abgeleitet wurde, zeigten in K~tfigen von 20 • 29 • 29 cm 
GrOsse nur etwa 6% PS, w~ihrend von anderen Laborato- 
rien etwa 10% angegeben werden. Erfolgte die Ableitung in 
Kafigen von 25 • 35 • 35 cm Gr6sse, so betrug der PS- 
Anteil ebenfalts fund 10%. Um diese Beobachtung zu 
0berpriffen, wurde bei 4 Ratten jeweils Montag, Mittwoch 
und Freitag das EEG abgeleitet. In der 1. und 3.Woche 
waren die Tiere in den gr0sseren K~tfigen, in denen sie 
auch sonst lebten, in der 2. in den kleinen. Tats~tchlich 
zeigten die Ratten in den kleinen Kafigen nut halb so viel 
PS und mehr Wach als in den grossen. Die verglichen mit 
der 1.Woche hOheren Werte fOr Wach und D6sen in der 
3.Woche sprechen for einen l~inger dauernden adaptiven 
Prozess des tieferen Schlafes im grOsseren K~ifig. 

Step-up avoidance: A new paradigm for studying 
passive avoidance learning 
J.P. Huston and Ursula Stdubli, Institute of Pharmacology, 
University of Zi~rich, CH-8006 Zi~rich, and Institute of 
Psychology, University of Di~sseldorf, Federal Republic of 
Germany 

When placed head downward on an inclined plane many 
animals, including rats, have an innate tendency to turn 
around and climb up. This response provides an ideal new 
procedure for investigating passive avoidance learning in 
rats. A suggested procedure is to first fit the animal with the 
tail-electrode, then place it with nose facing the bottom, 
onto a grid that is inclined at a 35 ~ angle. Within seconds 
the animal makes a 180 ~ turn and climbs up the encline. A 
1 mA 1 sec duration tailshock is administered after the turn 
contingent on the first climbing response. Learning consists 
of the inhibition of the innate climbing response. 

The effect of myelin basic protein (MBP) on the 
bioelectrical activity of the frog spinal cord in vitro 

H. lsler and C.G. Honegger, Neurologische Universitdts- 
kfinik, CH-4051 Basel 

The effect of bovine MBP on the activity of the isolated 
hemisected spinal cord of the frog was compared with that 
of L-glutamate. With 10-4M MBP there is an elevation of the 
DR-VR reflex, followed by an inhibition lastin~ 1 h or 
more. The elevation is comparable to that of 10 -~ M Glu 
but the inhibition is more marked and lasts longer. In 
unblocked spinal cord (DC recording) MBP causes a dose- 
dependent depolarization of the ventral and the dorsal 

4 roots. The height of the depolarization with 10- M MBP 
corresponds to that with 10 -3 M Glu; however the effect 
only reaches a maximum after 6 min and lasts for 26- 
60 min. The depolarization is still present, though weaker, 
when synaptic transmission has been blocked by MgSO 4 
and tetrodotoxin. We can therefore assume that MBP has a 
direct depolarizing effect on the motoneurones and the 
primary afferents, although part of the original depolariza- 
tion may be attributed to an effect on the presynapses and 
interneurones. 

Electrophysiological investigations on the ocelli of the 
honeybee 
T. Labhart, Zoologisches lnstitut der Universitat, CH-8006 
Zi~rich 

Intracellular recordings from ocellar photoreceptors (REC) 
and extracellular recordings from second order neurons 
(SON) were done. The REC potential shows a short on- 
spike (ca. 5 ms). 2 spectral (2) types were found: a) max. 
sensitivity (sens.) at ca. 350 nm and b) at ca. 500 nm. SON 
types exhibit a) decrease (inhibition) and b) increase (exci- 
tation) of spontaneous spike frequency, c) strong on- and 
off-excitation. The 2-sens. can be ascribed to the combined 
action of the 2 REC types when the ocelli are stimulated by 
orthodromic whole field illumination (head in the centre of 
a homogeneously lighted hemisphere). However, small 
field (light guide directed on ocelli) or antidromic stimula- 
tion (light guide directed on a caudal window cut in the 
head capsule) result in depression of UV-sens., and max. 
sens. is shifted to 550-580 nm. So far, this shift cannot be 
explained by effects of the red ocellar screening pigments 
as the 2-sens. of ortho- and antidromically elicited ERG 
matches the 2-sens. of the REC at long wavelengths. 

Respiratory, circulatory and ECG changes at 6000 m 
and 7000 m 

P. Laciga and E.A. Koller, Physiologisches Institut, Univer- 
sitgit Zftrich, CH-8001 Zi~rich 

After stepwise ascent (30 or 40 rain) in a low-pressure 
chamber, healthy, unacclimatized, young male subjects 
were examined at rest during 30 rain at 6000 m and 7000 m. 
All the subjects (20) tolerated well the halt at 6000 m. At 
7000 m (15 subjects) physical and mental reserves were 
spent. During the halt at both altitudes the hyperventilation 
decreased as a result of falling PAco2, so that PAo2 also fell. 
The resultant hypoxemia may underlie the cardiovascular 
changes observed: A tendency for cardiac output to in- 
crease, for diastolic pressure to decrease, for T-wave flat- 
tening and S-T depression to augment, all effects already 
noted during ascent. The T-wave flattening lessened, 
however, after 20 min at 6000 m. At 7000 m 6 subjects 
showed acute signs of deterioration - unconsciousness, 
ectopic heart beats and rhythms, cardiac arrest - which 
disappeared during rapid descent. - In conclusion: Hypox- 
emia resulting from acute ascent augments during the halt 
at both altitudes, owing to insufficient respiratory readjust- 
ment and reaches critical values at 7000 m. 
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A relationship between behavioral and physiological 
responses to i.v. 1-5HTP 
V. Lacoste and M. Gastpar, Psychiatrische Universitdtskfi- 
nik, Wilhelm-Klein-Strasse 27, CH-4025 Basel 

The dark adapted pupil diameter, blood pressure, heart 
rate and skin temperature were measured after i.v. 1-5HTP 
(100-200 mg following peripheral decarboxylase inhibi- 
tion) in 16 healthy subjects (11 8 ; 6 ~ ). Although no system- 
atic effect of 1-5HTP was found in the group as a whole, 
analysis according to behavioral response patterns revealed 
differences. A first group was characterized by marked 
mood elevation followed by psychic withdrawal, a second 
had only mood elevation, and a third showed no effects. 
Whereas the behavioral pattern of the first group was 
associated with increased pupil diameter and decreased 
skin temperature, the inverse was found in the second 
group, and minimal physiological changes occurred in the 
third one. Furthermore, predrug heart rate and systolic 
blood pressure were highest and pupil diameter smallest in 
the first group. A given individual reacted analogously to 
any of these groups after repeated 1-5HTP. The initial 
physiological state thus may determine the direction of 
both inter- and intraindividual pharmacological responses. 

Subdiaphragmatic vagotomy eliminates drinking �9 
induced by i.v. dipsogens in rats 
J.R. Martin, P.J. Geiselman and K. Bdttig, Institut fi~r 
Verhaltenswissenschaft, ETH, Turnerstrasse 1, CH-8006 
Zi~rich 

Vagotomy has previously been reported to disrupt drinking 
inducted by regulatory challenges. In this experiment, 
recovered vagotomized rats (vagx) were implanted with 
chronic hepatic-portal cannulae and subsequently infused 
with buffered Ringer's, or vehicle plus 0.38 M NaC1, 
0.75 M NaC1, 0.75 M sucrose, 0.75 M glucose, or 0.75 M 
urea (0.5% b.wt). Latency and 0.5 h water intake were 
measured after daily infusion in the homecage. Control rats 
(N = 8) drank more after 0.38 M NaC1, 0.75 M NaC1 and 
0.75 M sucrose and had a shorter latency after 0.75 M NaC1 
and 0.75 M sucrose than following infusion of vehicle 
(p < 0.05). Latency and intake values in electrophysiologi- 
cally-verified vagx rats (N = 5) were not different following 
vehicle and experimental infusions. Vagx and control rats 
did not differ in latency or intake following vehicle infu- 
sion, indicating that the insensitivity of vagx rats to osmotic 
challenge was probably not the result of debilitation pro- 
duced by the denervation procedure. 

~estibula~ojections to the ~onkey~lamus" 
W. Ling, J.A. Bftttner-Ennever and U. Bi~ttner, Brain 
Research Institute, University of Zi~rich, C11 8029 Zi~rich, 
and Neurology Department, University Hospital, Cll-8091 
Zi~rich 

The ascending vestibular pathways to the thalamus of the 
rhesus monke)/~w~re studied by injections of radioactive 
amino acids ~'l-I !(l~.oline and qeucine) into the vestibular 
nuclear complY'." The majority 0~halamic projections were 
situated in the Nucleus ventroposterior lateralis pars oralis, 
and some in the Nucleus ventroposterior inferior. This 
location agrees well with previous electrophysiological 
studies, where vestibularly driven cells were found at 
similar sites. Thus these projections may be considered as 
thalamic relays in a vestibulo-cortical pathway, and are 
probably sites of convergence of somatosensory and vestib- 
ular afferents. 

Correlation of firing rate and histochemical 
fluorescence intensity in individual giant dopamine 
neurons of the water snail Planorb i s  corneus  

W. Lichtensteiger, D. Felix and F. Hefti, Department of 
Pharmacology and Brain Research Institute, Universi O, of  
Zi~rich, CH-8006 Ziirich 

The relationship between firing rate and fluorescence in- 
tensity previously established by us in the nigral dopamine 
(DA) neuron group of rats, has been studied on individual 
giant DA neurons (GDN) of Planorbis. Spontaneous activi- 
ty recorded with intracellular microelectrodes ranged from 
0 to 10/sec. Nicotine caused depolarization and variable 
changes in firing. 1-1.5 sec after termination of recordings, 
the preparation was frozen and processed for microfluo- 
rimetry. Intensities of GDN ranged from levels of rat DA 
neurons to values several times higher. Firing rate and 
intensity were positively correlated; so far, the correlation 
has been established for the last 60 sec. These results 
provide the first evidence for a correlation of activity and 
DA fluorescence in individual neurons, and indicate that 
similarities exist in the reaction of mammalian and in- 
vertebrate DA neurons. 

Gold ions as a tool for morphofunctional studies in 
frog skin 

W. Meier and C.L. Vo~te, Laboratory of Experimental 
Nephrology, Kantonsspital, CH-4031 Basel 

Reports about the effects of metal ions (e.g. Cu and Ag) on 
bioelectric parameters of the frog skin in vitro are found in 
the literature. Morphofunctional evaluation of these effects 
in our laboratory brought the following results (metal 
added to the outside solution only): a) A reproducible 
dose-dependent effect can be found with gold ions with 
R. esculenta kept at 4~ early winter: A sustained stimula- 
tion of PD and SCC at low dose, followed by an irrevers- 
ible inhibition of these parameters at higher dose (critical 
limit 5 • l0 -4 M). Morphological survey of these effects 
show that in the stimulated skin gold precipitates can be 
found in the subcorneal space only, intimately associated to 
the apical membrane. As soon as inhibition occurs the 
metal has also penetrated into the cells of the first living 
cell layer. Indication of animal species, season and tem- 
perature is critical in the evaluation of these effects. 

Possible modulation of cholinergic transmission by 
brain extract 
C. Mondadori, C.G. Caratsch, C. Spiess and M. C. Schaub 
Institute of Pharmacology, University of Zftrich, CH-8006 
Ziirich 

There is some evidence that learning may be correlated 
with a modification of cholinergic neurons in CNS. Howev- 
er, there is no information available on underlying mecha- 
nisms responsible for this modification. In 3 separate ex- 
perxments we tested our hypothesis that synaptic transmis- 
sion can be modified by molecules occurring in the brain. 
Similar to the method of Ungar in each experiment a 
peptide fraction was obtained from 50 brains of naive rats. 
The effect of these extracts were tested on nicotinic 
synapses by intracellular recording of frog muscle endplates. 
The following reversible effects were observed: a) decrease 
of resting potentials; b) abolition of action potentials with 
successive diminution of endplate potentials amplitude; 
c) decrease of depolarization caused by iontophoretic appli- 
cation of ACh. The observed effects support the assump- 
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tion that our brain extracts contain substances which may 
act as cholinergic neuromodulators. Whether these effects 
are caused by known neurohormones is under investiga- 
tion. 

Improvement of retention by posttrial morphine 
C. Mondadori and P.G. Waser, Institute of  Pharmacology, 
University of Zftrich, CH-8006 Zi~rich 

Earlier findings have shown that retention of a behavioral 
task can be improved by giving a reinforcing stimulus (food 
reward or rewarding brain stimulation) during a critical 
interval immediately after the learning situation. The exis- 
tence of morphine receptors in brain raised the question as 
to how endogenous morphines may be involved in the 
physiology of reinforcement. To investigate this question 
144 mice were subjected to a one trial passive avoidance 
task and injected either with morphine sulphate (40 mg/kg) 
or saline 5-10 sec after the footshock. Morphine injected 
animals showed better retention compared to the controls. 
This finding is interpreted in terms of a possible involve- 
ment of the morphine system in reward mediation. It 
should be noted that morphine is given only to activate the 
morphine system and it is therefore rather unlikely that a 
single injection of morphine is acting as a 'traditional'  
reinforcer (the mice are not addicted). 

ChoUnergic antagonists fail to block S-potentials in 
the cat retina 
G. Niemeyer, Department of Ophthalmology, Universitgitsspi- 
tal, CH-8091 Zi~rich 

Cholinergic transmission of light-evoked signals has been 
postulated for the inner nuclear and plexiforme layers of  
mammalian retinas. We reported depressant effects of  
cholinergic antagonists on electroretinogram, optic nerve 
action potential and ganglion cells in the cat (Experien- 
tia 33, 83, 1977; Docum. Ophthal. Proc. Ser. 13, 307, 1977). 
The present study is confined to intracellularly recorded, 
physiologically identified signals from horizontal cells (S- 
potentials) in the isolated, perfused feline eye. Atropine, 
mecamylamine and dihydro-/~-erythroidine were injected 
into the perfusion in concentrations from 0.1 to 3 x 10 3 M. 
S-potentials, recorded from 9 horizontal cells, were neither 
blocked nor reduced in amplitude by the cholinergic anta- 
gonists. These data suggest, that transmission from photo- 
receptors to horizontal cells is noneholinergic in the cat, 
substantiating further the concept that cholinoceptive sites 
are located more proximally. 

Early birefringence signal and latency relaxation in 
single fibres of frog skeletal muscle 
H. Oetliker and R.A. Schi~mperli, Physiologisches Institut 
der Universitg~t, Bi~hlplatz 5, CH-3012 Bern 

Since the first presentation of the large early birefringence 
signal (BS) (supposed to reflect potential changes of the SR 
membranes associated with Ca + + release) in single fibres 
of skeletal muscle (Oetliker and Baylor, Experientia 30, 
682, 1974) it has been suggested seyeral times that this 
signal could simply reflect latency relaxation (LR). Evi- 
dence against this hypothesis in addition to the one present- 
ed in Baylor and Oetliker, J. Physiol. 264, 156, is obtained 
from the following experiments. 1. During posttetanic 
potentiation LR is absent while BS is unchanged. 2. Double 
stimulation (intervals 4 to 100 ms) elicits a BS on both 
pulses but LR preceds only the first contraction. 3. Nitrate 
abolishes LR and potentiates BS. 4. Caffeine (1-2 mM) 
suppresses LR and leaves BS normal. These findings strong- 

ly suggest thai the large early birefringence signal and 
latency relaxation are caused by different processes in EC- 
coupling, which follow each other in rapid succession, the 
birefringence signal preceding latency relaxation. 

Exogeneous (~ ig lucose  (t3C-G) ~tilization during 
prolonged ex~cls~='~'e i n ~ c o g e n  dep~p eted (GD) and 
control subjects (C) 
E. Ravussin, P. Pahud, A. D6rner, M. Arnaud and E. 
Jdquier, Institute of  Physiology, CH-1011 Lausanne, and 
N~stld Laboratory, 

5 [subjects whose glycogen stores were depleted by a 3-day 
lo~U"earbohydrate (CH) diet were compared  with 5 C 
consuming a normal diet. Total CH utilization was calcu- 
lated from the nonl?rotein RQ and 13C-G oxidation from 
expired 13CO 2 using[ m_as~ s~pectrometry. 1 h after ingestion 
of 100 g naturally la"Selle~13C-G, the subjects pedaled for 
2 h at 33% of their VO 2 max. In both grou~s, expired CO 2 
reached similar peaks of enrichment with ~'C after 75 min 
exercise. At this time the energetic contribution of CH, 
lipids and proteins was, respectively 27, 69 and 4% for GD 
and 69, 28 and 3% for C. The 13C-G oxidation rate was 
398_+14 mg/min and 425_+25 mg/min for GD and C, 
respectively, representing 20 and 24% of the total energy 
expenditure. GD oxidized an average of 38_+2 g and C 
41-+1 g of 13C-G during the 2 h exercise period. Inspire of 
depleted CH stores, GD did not utilize the exogenous 
glucose to a greater extent than C, the lipids remaining the 
major energy source. 

Action of taurine and glycine on strychnine-induced 
convulsions in the rabbit 
J.-C. Roches, A. Fdssler, H.R. Zumstein, G. Scollo-Lavizzari 
and L. H6sli, Physiologisches Institut und Neurologische 
Klinik der Universitdt Basel, CH-4051 Basel 

There is evidence that alterations in the concentration and 
metabolism of various amino acid transmitters in the CNS 
might be involved in the origin of epilepsy. We have tested 
the action of i.v. applied taurine and glycine, 2 suspected 
inhibitory transmitters, on convulsions induced by strych- 
nine - an antagonist of these amino acids - using EEG and 
EMG recordings. The strychnine dose necessary to produce 
a generalized seizure was 0.55+0.15 mg/kg i.v. for rabbits 
pretreated with taurine (4 x 1.60 mmoles/kg, n = 10) which 
was significantly higher (p < 0.05) than for control animals 
(0.41+_0.11 mg/kg, n = 10). After pretreatment with glycine 
(4 • 1.60 mmoles/kg, n = 11), the strychnine dose necessary 
to evoke convulsions (0.51+0.22 mg/kg) was slightly but 
not significantly higher than the control values. Our results 
indicate that taurine exerts a more pronounced anticonvul- 
sire action in strychnine-induced seizures than glycine. 

a-Sympathetic nerve control of glucose output in 
in situ perfused mouse liver 
J. Seydoux, M.J.A. Brunsmann, B. Jeanrenaud and L. 
Girardier, D@artement de Physiologie et Laboratoires de 
Recherehes MOdieales, 64, avenue de la Roseraie, CH-1205 
Genbve 

Electrical stimulation of  perivascular nerve bundles of 
mouse liver perfused in situ at constant flow resulted in an 
increase of  glucose production which was found to be 
maximal at 20 Hz. The neurally-induced glucose output 
was only slightly modified by the/~-blocker, propranolol, 
but greatly inhibited by the a-blockers phenoxybenzamine 
and phentolamine. The effect of 20 Hz electrical stimula- 
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tion could be matched by an infusion of norepinephrine at 
a concentration of 5 x 10 7 M. It is suggested that the 
carbohydrate metabolism of the liver is controlled by its 
own nerve supply rather than by circulating catecholamines 
and that this control is mediated principally by the a- 
adrenergic receptors. 

Optical properties of birefringence- and transmission 

daily, in order to mimic the everyday life activity. From 11 
p.m. to 6 a.m., the metabolic rate (MR) lies between 35 and 
40 W/ m 2 in both control and obese subjects. Diurnal MR 
of controls averaged 70 W/m 2, and that of the obese was 
about 10% lower. Under PSMF, a protein diet: 1.3 g per kg 
ideal b. wt daily, the 24-h energy expenditure decreased 
progressively, reaching - 15 to - 20% of the control value 
after 20 days. This shows a metabolic adaptation to the 

spike in the olfactory nerve of pike reduced food intake, decreasing the daily energy deficit. 

R.A. Schi~mperli, H. Oetliker and A. yon Muralt, Physiolo- GABA-snecifi~nresvnantic ~endrites local~zircuitj 
gisches Institut der Universitdt, Biihlplatz 5, CH-3012 Bern ~ _ ~ u r o n s  v !r~- a v ~ of 

The action potential in the pike olfactory nerve is accompa- P. Streit, E. Kneeht and M. CuOnod, Brain Research Insti- 
nied by a retardation change ('optical spike', von Muralt 
et al., Pfliigers Arch. 367, 67, 1976). Due to the very high 
membrane to volume ratio of this preparation, with the 
nerve placed between crossed polarizers, A I /I  is close to 
1%. With additional retardation introduced by means of a 
Babinet-compensator, resting light intensity and optical 
spike amplitude follow expectations [ I=k  (1-cosO), 
A I = k . s i n O .  AO, A R / R  estimated to be ~ 1%]. Simul- 
taneously the nerve shows a decrease in light transmission 
of about 10 4 (546 nm) with exactly the same time course. 
The amplitude of this 'transmission spike' decreases with 
increasing wavelength, suggesting a change in light scatter- 
ing. The propagation velocity of these optical action poten- 
tials is about 6 cm/sec at 1 ~ In addition, transparency of 
the nerve increases slowly by up to 10% with repetitive 
stimulation, time course and plateau value depending on 
the rate of stimulation. 

Task-dependent effects of posttrial reinforcing or 
subreinforcing stimulation of the substantia nigra on 
avoidance learning 
Ursula Stdubli and J. P. Huston, Institute of Pharmacology, 
University of Ziirich, CH-8006 Ziirich, and Institute o~ 
Psychology, University of Diisseldorf Federal Republic' of  
Germany 

To evaluate a possible role of the substantia nigra in 
memory formation the influence of 30 sec long posttrial 
electrical intermittent (0.2 sec on/1.8 sec oft) stimulation of 
the substantia nigra on passive avoidance learning was 
investigated. Using a step-down avoidance-task, reinforcing 
stimulation (at current levels adequate to maintain optimal 
self-stimulation) presented 30 sec posttrial, impaired learn- 
ing, whereas subreinforcing stimulation (at 25% of reinforc- 
ing current level) did not. Opposite effects were attained 
using a small-chamber passive avoidance-task. Therefore, 
the effect of posttrial substantia nigra stimulation on 
learning depends on a) whether the stimulation is below or 
above the current threshold for reinforcement, and b) on 
the nature of the learning task. 

Long-term measurement of energy expenditure in 
obese subjects on an ad libitum diet and during a 
protein sparing modified fast (PSMF) 

E. Stettler and E. J~quier, Institute of Physiology, University 
of Lausanne, CH-IOll  Lausanne 

An air-tight respiration chamber (2.5 x 5.0 m) was con- 
structed to obtain continuous long-term measurements of 
energy expenditure in human subjects performing their 
usual activity. The air from the chamber is renewed at a 
precisely determined rate and the Fo) and Fco 2 of the 
incoming and outgoing air are measured. Response time of 
the chamber is 7 min. Each subject performed a light 
exercise of 38 W for 15 rain on a bicycle ergometer 5 times 

tute, University of Z~rich, C I~-8029 Ziirich 

After ~icroinjection of QI-~'GABA (y-aminobutiric acid) 
into the~j/geon optic t e c t a s o m e  labelled cell bodies and 
a widespread plexus of horizontally oriented labelled 
processes were detected in sublayer IId(5) by means of light 
microscopic (autoradiography thereby reproducing the 
results of Hun'T'gnd Ktinzle (J. cutup. Neurol. 170, 173-190, 
1976). In electron microscopic autoradiography the follow- 
ing structures were covered by silver grains: a) postsynaptic 
elements with and without polyribosomes, b) few presynap- 
tic elements - probably axon terminals - filled with pleo- 
morphic synaptic vesicles, c) fibrous elements with some 
pleomorphic vesicles scattered in the cytoplasm or clustered 
at the plasmalemma and d) elements which are both 
postsynaptic and presynaptic, the latter forming symmetri- 
cal junctions. These post- and presynaptic structures are 
most likely presynaptic dendrites of almost axonless local 
circuit neurons which might play a role in mechanisms of 
lateral inhibition. 

Afferent connections to the paraventricular nucleus 
studied by the retrograde transport of horseradish 
peroxidase 
E. Tribollet, D. T. Theodosis and J.J. Drei/uss, D~partement 
de Physiologie, Ecole de MOdecine, CH-1211 Genbve 4 

Information on afferent connections to the paraventricular 
nucleus (PVN) of the hypothalamus is still scanty. An 
attempt was therefore made by means of the horseradish 
peroxidase (HRP) method to determine which areas of the 
central nervous system project to PVN. A 30-50% solution 
of HRP, 0.05-0.1 gl, was injected into the PVN region of 
adult rats and the animals allowed to survive 24-48 h, 
without having access to drinking water. After glutaralde- 
hyde-formaldehyde fixation, cryostat sections were cut, 
exposed to diaminobenzidine and examined. To date, 2 
animals had injections apparently confined to 1 PVN; 
3 others, to PVN and a region just dorsal to it. Preliminary 
observations of the brains, serially cut at 40 gm and 
counterstained with cresyl violet, showed transported HRP 
in cells in the septum and in periaqueductal gray. No 
reaction product was seen in the contralateral PVN, the 
supraoptic nuclei and the neurohypophysis. 

Inhibition by strophanthidin of the uptake of 
potassium by pigment cells in the drone retina 

M. Tsacopoulos and J.A. Coles, Physiol. Department and 
Exp. Ophthal. Lab., Univ. o/Geneva, CH-1211 Geneva 4 

A double-barrelled K+-sensitive microelectrode has been 
used to measure changes in intra- and extracellular K +- 
activity (aK) in the drone retina during photostimulation. 
Stimulation with a standard train of flashes, 1 per sec, 
caused a K in the photoreceptors to fall by 21 raM, 
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SD = 9 mM, N = 11, t~2 = 30 sec. In the extracellular space 
there was an increase in a K with a transient maximum (a K 
reaching as much as 42 mM) followed by a plateau. In 
pigment ceils with membrane potentials > 50 mV, a K in the 
dark was 52 raM, S D =  13 mM, N =  11: photostimulation 
caused an increase of  14 mM, SD = 5 mM, t~2 = 21 sec. It is 
estimated that the quantity of  potassium taken up by the 
pigment cells was approximately equal to that lost by the 
photoreceptors. When strophanthidin-k, 2 x  10 5 M was 
included in the superfusate for 2-min-periods, the rate of 
uptake of K + by the pigment cells was reversibly inhibited 
by up to 78%. We conclude that in this retina there is a 
pump-mediated transport of K + across the glial cell mem- 
brane during quasi-physiological stimulation. 

The role of glutamate in pigeon optic tectum 
S.J. Wang, U. Frangi and D. Felix, Brain Research Insti- 
tute, University of Zi~rich, CH-8029 Zi~rich, and Institute of 
Biophysics, Peking, People's Republic of China 

Superficial layers of the pigeon optic rectum contain high 
levels of endogeneous glutamate and accumulate L-[3H] 
glutamate by a high affinity uptake process. After ablation 
of  the pigeon retina the high affinity uptake for glutamate 
decreased suggesting a possible role in the optic nerve 
terminals. Using microiontophoretic techniques we were 
interested to see whether an antagonism exists between 
known glutamate antagonists and the synaptic-evoked ac- 
tivity of tectal neurones. The majority of tested neurones 
was located in the 'P-zone'. Nuciferine and glutamic acid 
diethylester reversibly blocked the synaptic excitation. On 
the other hand atropine and dihydro-fl-erythroidine were 
without effects. The results strongly suggest the role of 
glutamate as excitatory amino acid neurotransmitter within 
the pigeon optic tectum. 

Spectral cues in skylight navigation of insects 

R. Wehner, Department of Zoology, University of Z~rich, 
K~nstlergasse 16, CH-8006 Zi~rich 

Ants (Cataglyphis) are able to navigate by the polarized 
light in the sky(R. Wehner: Scient. Am. 235 [1], 106, 1976). 
What they also might exploit in navigation are differences 
in the hue of color or in the UV (or green) intensity of 
skylight. The quantum catch of UV and green receptors in 
the upper visual field of the ant has been calculated by 
photometric measurements of different points in the sky 
and at different times of the day. The photodiode was 
equipped with specifically designed color filters in which 
the transmission T(2) mimicked the sensitivities S(2) of  the 
ant's UV, green (and blue) receptors: S(2) = k.  R(2) -T(2) q 
[R(2) is the responsivity of the calibrated UDT-222 diode 
(qu- s -1. cm 2), k is a constant]. S(2) was scaled so that the 
area under the curve was equal for each receptor. Results: 
The green receptor is maximally stimulated when viewing 
the sun, the UV-receptor when viewing points that are 90 ~ 
distant from the sun, i.e. where skylight is maximally 
polarized. With respect to trichromatic color vision the 
spectral loci and the hue loci of different points in the sky 
are mapped in the ant's color triangle. 

Body temperatures after (+)-amphetamine in heat 
and cold exposed rats 

W.H. Weihe and I.R. Baumann; Biologisches Zentrallabo- 
ratorium und Physiologisehes Institut, Universitgit ZFtrich, 
CH-8006 Zftrich 

Experiments are being carried out to study the effect of 
heat and cold exposure on rats given drugs that affect 

thermoregulation. Results with amphetamine are reported 
here. Each set of experiments is based on a standardized 
procedure: 4 doses of (+)-amphetamine (A) (0.4, 0.8, 1.6, 
3.2 mg/kg) are injected i.p. to 4 groups of 5 singly caged 
female rats (200 g b.wt), and Tre and T s are measured at 30- 
60 min intervals for 7 h. Rats acclimatized to 21 ~ were 
exposed to 30 ~ in a climatic chamber for 1, 3, 5 and 10 
days before A. In rats without heat exposure before A, Tre 
curves at 30 ~ showed a steep increase (Tre max at ~ 2 h) 
and a long lasting plateau (LD~0 3.0 mg/kg). After 1 day 
preexposure to 30 ~ there was a less pronounced hyper- 
thermic response and no death; after 5 and 10 days 
preexposure T~ decreased linearly after Tr~ max was 
reached. This reduced hyperthermic response to A of 30 ~ 
acclimatized rats persisted after 5 days reexposure to 21 ~ 
Repetition of the experiments in the cold (10 ~ resulted in 
an analogue type of response pattern. 

Early ultrastructural and secretory responses of canine 
parathyroid glands to changes in serum Ca- 
concentration 

P. Wild, W. Limacher, W. Hunziker and J.A. Fischer, 
Veteringir-anatomisches Institut und Orthop~idische Klinik 
Balgrist, Departement fi~r Innere Medizin, Universitgit 
Z~trich, CH-8008 Z~rich 

Serum PTH levels were inversely related to changes in 
serum Ca-concentration induced by 7- or 60-min-infusions 
with CaCI: or EGTA. External parathyroid glands were 
removed immediately before and after the infusions and 
morphometrically evaluated by electron microscopy. In 
normocalcemic dogs 5 stages of the secretory cycle were 
distinguished and the volume densities of the ceils estimat- 
ed. 1% of the cells were in transition from a resting to an 
early stage of the secretory cycle, 15% in an early and 35% 
in a late stage, and 15% involuting and 10% resting. The 
most striking alterations in hypocalcemic dogs were an 
increase of cells in the late stage of the secretory cycle by 
10% after 7 and by 40% after 60 min whereas in hypercal- 
cemic dogs involuting and resting cells increased by 10% 
after 7 and 25% after 60 min. These rapidly occurring shifts 
are probably related to changes in PTH secretion. 

Fictive locomotion in curarized high spinal cats 
elicited with 4-aminopyridine and DOPA 

P. Zangger, Institut de Physiologie, Universit~ de Fribourg, 
CH-1700 Fribourg 

DOPA-activated spinal cats are known to generate stepping 
patterns in their hindlimbs which can be recorded as 
neurograms in the curarized state ('fictive locomotion' after 
functional deafferentation). It will be shown that the same 
preparation spontaneously produces coordinated fictive 4- 
limb locomotion after combined application of 4-amino- 
pyridine (4-AP) and DOPA. This fictive locomotion ap- 
pears at much lower doses of  DOPA and is c0nsiderabely 
faster than with DOPA alone. 4-AP is known to enhance 
excitatory and inhibitory transmission on many different 
synapses of the spinal cord. This suggests that 4-AP in- 
creases the frequency of stepping.by raising the excitability 
level in the spinal interneuronal network. An additional 
spinal transection at the first lumbar segment does not alter 
the hindlimb locomotion pattern, while the stepping of  the 
forelimbs becomes considerabely slower and weaker. 
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A new form of rabbit skeletal troponin C 
A. de Agostini and J.A. Cox, Department of  Biochemistry, 
University of  Geneva, P.O. Box 78, CH-1211 Geneva 8 

When troponin from rabbit skeletal muscle is chromato- 
graphed on DEAE sephadex A-50 in 1 mM EDTA without 
prior treatment with urea, one obtains a major peak of  
nondissociated troponin followed by a minor peak contain- 
ing an 18,000 mol.wt protein. Further purification of the 
latter by gel filtration yields a pure protein which resembles 
troponin C (TN-C) in mol.wt, pI and electrophoretic 
mobility. The recovery is 2-3% of the starting material, 
representing ca. 10% of the amount of TN-C present in the 
troponin complex. Similarly to TN-C, both the electro- 
phoretic mobility and the far UV circular dichroism 
(CD) of this protein decrease upon removal of  C A  2+. In 
contrast to TN-C, which possesses 2 types of Ca-binding 
sites, this protein has a single category of  Ca 2+ sites 
(K > 105 M-l), as monitored by CD at 220 nm. Its amino 
acid composition differs significantly from that of  TN-C, 
being richer in Cys, His, Tyr and Pro, and poorer in Asp, 
Gly and Phe. This suggests that TN-C exists in more than 
one form, as already reported for TN-T and TN-I. 

Effects of s.c. adrenaline, isoprenaline and 
phenylephrine on blood glucose and lactate in the 
phenformin-treated streptozotocin-diabetic rat 
W. Albrecht, Research Department, Pharmaceuticals Divi- 
sion, Ciba-Geigy Ltd, CH-4002 Basel 

In diabetic rats oral phenformin causes hypoglycaemia and 
concomitant increase in lactataemia. Adrenaline, an alpha- 
and beta-receptor stimulant, abolishes the phenformin- 
induced hypoglycaemia; blood lactate increases transiently 
to return almost to initial levels. Isoprenaline, mainly a 
beta-receptor stimulant, has no effect on hypoglycaemia 
and hyperlactataemia caused by phenformin 4 h after 
administration. Phenylephrine, a relatively specific alpha- 
receptor stimulant, prevents the phenformin-induced hypo- 
glycaemia; blood lactate increases only slightly. The hypo- 
glycaemic effects of phenformin in diabetic rats appear 
mainly to be due to the inhibition of resynthetization of 
glucose from lactate. This metabolic disturbance is restored 
to normal by the alpha-receptor stimulatory component of 
catecholamines. 

Structure and function of a copper-metallothionein 
from Neurospora crassa 

D. Ammer, R. Budry and K. Lerch, Biochemisches Institut 
der Universitdt Zi~rich, Zi~richbergstrasse 4, CH-8028 
Zi~rich 

A low-mol.wt copper-binding protein has been isolated 
from Neurospora crassa grown in the presence of nontoxic 
doses of  CuSO 4. Amino-acid sequence determination of  the 
pure protein revealed a striking sequence homology to the 
Cd- and Zn-metallothioneins. The 7 cysteinyl residues 
present in Neurospora Cu-thionein match exactly the posi- 
tions of the first 7 cysteinyl residues in the amino terminal 
region of human liver, equine kidney and mouse liver 
metallothioneins. The outstanding conservation of the cys- 
teinyl residues points to an evolutionary relationship to 
these metallothioneins. Neurospora Cu-thionein is the 
smallest metallothionein found to date. The binding capac- 
ity of 6 copper ions per mol.wt of 2200 shows this protein 
to be an efficient chelator for this metal. It may therefore 

by generally involved in copper homeostasis or serve a 
detoxicating function in this eucaryote. 

Isolation of a novel plasma macroglobulin by affinity 
chromatography on sepharose-IgG 
S.N. Assimeh and R.M.  Chapuis, Institut de Biochimie, 
Universit~ de Lausanne, CH-1066 Epalinges 

Normal human IgG covalently linked to derivatized 
sepharose has been recently used as an affinity ligand for 
the purification of the first component of complement (C1). 
After elution of the Ca2+-dependent subcomponents Clr 
and Cls, Clq is removed by chaotropic agents together with 
2 antigenically distinct macroglobulins. - One of  these has 
been identified as cold insoluble globulin, while the other 
has not revealed any antigenic relationship to known 
plasma proteins. This previously unrecognized glycoprotein 
has been purified to homogeneity and shown by immunoe- 
lectrophoretic and SDS-PAGE analysis to be a ill-globulin 
of apparent tool. wt 450,000 daltons, composed of similar, 
disulfide-linked subunits of  about 100,000 daltons. The 
persistent association of this macroglobulin with C1 prepar- 
ed from normal human sera by affinity chromatography or 
euglobulin precipitation suggests a possible functional rela- 
tionship to the macromolecular complex of  C1. 

Kinetic studies of the aerobic reduction of ascorbate 
oxidase 
A. Baici, P.L. Luisi, S. Palmieri and A. Marchesini, Tech- 
nisch-Chemisches Laboratorium des ETH-Zentrums, 
CH-8092 Z#rieh, and Istituto Sperimentale per l'Orticoltu- 
ra, Salerno, Italy 

Ascorbate oxidase (L-ascorbate: 0 2 oxidoreductase, EC 
1.10.3.3) from green zucchini squash, a 'blue'  copper- 
containing enzyme, was investigated by stopped flow tech- 
nique using reductic acid as a substrate under aerobic 
conditions. The time course of the reaction was monitored 
either at 610 and 330 nm (absorption of  Type I and Type 3 
Cu ++, respectively). With substrate enough to perform 
several catalytic cycles, Type I Cu + + enters the steady state 
after a fast initial phase, the amplitude of which corre- 
sponds to ~ of the total absorbanee at 610 nm. Type 3 
Cu ++ undergoes a biphasic initial absorbance increase, 
probably indicative of a reaction intermediate. With a large 
excess of substrate such as to deplete all oxygen present in 
solution, the enzyme, after the steady state, remains 'frozen' 
in a fully reduced state. These and other data are compared 
with those already present in the literature for other 'blue'  
copper-containing oxidases. 

~mttemp t to estimate the degree of saturation of 
itochondr~a/u ~:.~y ruvate ~:arrier and[pyruvate ~ ~., 

~--~boxy~_~e by their su-b~ate i n ~ e r  of l iv ing~ce 
S. Bas, P. Favarger and S. Rous, Ddpartement de Biochimie 
mddicale, Ecole de Mddecine, CH-1211 Genbve 4 

The effect of pyruvate overloads on the incorporation of 
2-~C pyruvate into blood glucose was studied in fed and 
24-h-fasted mice as well as on the activities of the liver 
pyruvate carboxylase and phosphoenol pyruvate carboxy- 
kinase in vitro. No modification of enzyme activities was 
observed compared to control whatever the importance 
of overload. In spite of  a chemical dilution of 2-14C- 
pyruvate by 45 and 7,,~, 4:tmoles of unlabeled pyruvate 

14 the incorporation of  ~Cjtpyruvate into blood g~ucose 



906 B i o c h e m i e  - B i o c h i m i e  - B i o c h e m i s t r y  

was not modified. Only a 154 ~tmoles overload decreases 
the incorporation of this precursor both into blood glucose 
and liver ~4CO2. These results suggest that the liver intra- 
mitochondrial pyruvate is far to be sufficient to saturate the 
pyruvate carboxylase and that the utilization of pyruvate in 
vivo could not be limited by its intramitochondrial carrier 
as it was proposed by A.P. Halestrap, Biochem. J. 148, 85, 
1975. 

Actin solubilization and 'supercontraction' in crayfish 
muscle as shown by immunofluorescence and electron 
microscopy 
G. Benzonana, C. Campanella and G. Gabbiani, D~parte- 
ment de Biochimie and Dbpartement de Pathologie, Univer- 
sitk de GenOve, CH-1211 Genkve 4 

During 'supercontraction' of crayfish myofibrils, a state not 
observed in vertebrate myofibrils under similar conditions, 
actin (by indirect immunofluorescence) and thin filaments 
(by electron microscopy) are frequently no more visible. 
Concurrently large amounts of solubilized actin (or actin 
like protein) appear in high speed supernatants of myofibril 
suspensions or muscle homogenates as seen by SDS-PAGE 
and double immunodiffusion. In a relaxing medium, myo- 
fibrils as well as muscle fragments of  crayfish, retain the 
'classical' structure while actin solubilization in myofibril 
suspensions and muscle homogenates remain low. This 
unusual behaviour of the crayfish muscle components is 
probably related to the structure ofac t in  as well as to the 
particular organization of  muscle fibres in this crustacean. 

Uneven distribution of actin in the pituitary gland 
G. Benzonana, F. Dubas, J.J. Dreifuss and G. Gabbiani, 
Ddpartement de Biochimie, FaeultO des Sciences, and Ddpar- 
tements de Physiologic et de Pathologic, FacultO de MOde- 
cine, CH-1211 Genbve 4 

In view of the suggestion that actin might be involved in 
exocytosis, the actin content of pituitary glands in adult rats 
was determined by 3 methods: by SDS-PAGE for total 
actin, by the RNAse method of Lazarides and Lindberg 
(PNAS 71, 4742, 1974) which measured predominantly 
monomeric actin and by immunofluorescence. The amount 
of actin present in the neurointermediate lobe (NIL), 
expressed per mg total protein, was found to be comparable 
to that found elsewhere in the central nervous system and 
in the liver. In contrast, the concentration of actin present 
in the anterior lobe (AL) was much lower. Thus, 3 indepen- 
dent, semi-quantitative methods all point to an uneven 
distribution of actin between NIL and AL, 2 tissues where 
secretion occurs by exocytosis. The bulk of the actin present 
in the cells is therefore more likely to be involved in 
intracellular translocation of  secretory products rather than 
in exocytosis. 

Primary structure of equine hepatic metallothionein: 
Comparison of renal and hepatic isoproteins 
C. Berger, ]1. Kojima and J.H.R. Kdgi, Biochemisches 
Institut, Universitdt Zi~rieh, CH-8028 Ziirich 

The amino acid sequence of hepatic metallothionein, a 
major zinc metalloprotein from horse, was determined. The 
results document the existence of 2 homologous types 
(isometallothi0neins) with chain lengths of 61 and 60 
residues. Both contain the same characteristic metal-chelat- 
ing oligopeptide sequences composed of Cys, Ser and basic 
amino acid residues but differ in the deletion of 1 cysteinyl 
residue and in 7 residues that are not involved in metal 
binding. The 2 sequences are completely identical with 

those of the 2 primarily cadmium-containing isometallo- 
thioneins from equine kidney. Thus, the organ-specific 
variation in the metal composition of the metallothioneins 
cannot arise from differences in metal-ion selectivity of the 
polypeptide chains but must be attributed, instead, to the 
dissimilar chemical environment in the different organs. 

Extraction of peripheral proteins from intestinal brush 
border membrane vesicles 
J. Biber, H. Hauser and G. Semenza, Laboratorium fi~r 
Biochemie, ETH-Z, CH-8092 Z~rich 

Brush border membrane vesicles were prepared according 
to the method of M. Kessler et al. (Biochim. biophys. Acta 
506, 136, 1978). Starting with that preparation a method 
was developed to purify the membrane from adhering 
prOteins and/or  to separate peripheral from integral mem- 
brane proteins. The brush border membranes were treated 
with a chelating resin (Chelex 100) in a low ionic strength 
medium. The SDS-Polyacrylamide Gelelectrophoresis pat- 
tern of membranes treated in that way was greatly simpli- 
fied showing the loss of mainly low mol. wt proteins. After 
removal of those proteins the purified membrane vesicles 
retained their specific transport functions. 

Preincu~,ation with~ap~verine (PA)can lower the 
E - l ~ c e d  rise~ofl~MP i~human]platelets 
teleX-rich plasma) - - -  " - -  t..--- 

S. Bogdanov and P. Bally, Department of Pharmacology, 
University of Bern, CH-3010 Bern 

In intact ladenine@C)c~etabeled PGE-l-st imulated plate- 
lets the s"f~dy-sta"t'r concentration showed a 
biphasic response to rising concentrations of  PA but a 
linear one with isobutyl-methyl-xanthine (MIX). When the 
rise (linear initial slope) of cAMP after adding PGE-1 
simultaneously with MIX (phosphodiesterase-saturating) 
was set = 100%, preincubation with 0.5 mM PA for 1 min 
lowered the slope to 70+12%, p < 0.05. ATP was ~> 90% of 
control at 1 rain after 0.5 mM PA (hence no substrate 
depletion for adenylyl cyclase, AC). The results suggest that 
0.5 m M P A  m a y  lead to significant inhibition of in-situ 
stimulated AC-activity in a time-dependent manner (slow 
and/or  indirect effect) in intact human platelets in addition 
to the well-known powerful inhibition of high-affinity 
phosphodiesterase. Consideration of  these properties help 
to assess intracellular regulation of cAMP-metabolism. 

Gelelectrophoresis-derived enzyme-linked 
immunosorbent assay (GEDELISA): A new technique 
for the characterization of antibody specificity and the 
detection of antigens in complex mixtures 
S. Bruggmann and H. Lutz, Faculty of Veterinary Medicine, 
University of Zftrich, Winterthurer Strasse 260, CH-8057 
Ziirich 

The antigen (AG) is solubilized with SDS and electrophor- 
esed on 2 parallel polyacrylamide gels. 1 gel is stained with 
Coomassie-blue and the other is sliced into 1-mm-fractions. 
The slices are incubated in 1 ml of  NazCO3, pH 9,6, in 
polystyrene tubes until the proteins have diffused out and 
are bound to the surface of the tubes. Subsequently a 
conventional ELISA is performed, and the absorbance of 
the fractions correlated with the stained protein bands of 
the parallel gel. By this highly sensitive technique the 
specificity of  antibodies (AB) may be easily characterized, 
as shown by a myosin-antimyosin system. With the GEDE- 
LISA it is further possible to recognize those antigenic 
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determinants, e.g. of bacterial cells, which induce AB in 
naturally occurring infections. This is demonstrated with 
M. suipneumoniae and sera of infected pigs. 

.! Estimation of total ~stradiol ~.eceptors in the r~t t~rus 
i K.A. Bi~chi, Hormonlabor, Frauenklinik Z~rich, Frauenkli- 

nikstrasse 22, CH-8091 ZUrich 

~ ,  This estimation i~ch i eved  by labeling free estradiol recep- 
tors (R E) with ~ I~s t r ad io l  (3HE2) and exchanging E 2 

" bound to R E wit~'~Fl~2 . The conditions of the incubation 
were chosen in such a way that the R z in the cytoplasm and 
the nucleus remained stable but were able to exchange their 
endoginous E 2 with 3HE2. The main steps in the procedure 
are as follows: The homogenate is preincubated for 2 h at 
4~ in 16 nM 3HE2. Aliquots are then precipitated with 
protamine sulfate and bound E 2 is exchanged with 3HE2 
(24 nM) for 15-18 h in a shaking waterbath of 30 ~ The 
pellets are washed in a buffer containing 0.5% Triton X- 
100, brought on Whatman G F / C  filters and analyzed for 
cpm. Parallel incubations in presence of excess diethylstil- 
bestrol are performed in order to estimate the 3HE 2 bound 
by other binding sites than R E. These unspecific binding 
sites comprise about 15~ of the total 3HE 2 binding and are 
substracted from the total binding in order to calculate R E. 
This procedure should help to elucidate the factors control- 
ling the amount of  R E . 

Sulfatide metabolism of the cerebrum and cerebellum 
of normal and myelin-deficient jimpy mice 
T. Burkart, H.P. Siegrist, N. Herschkowitz and U. Wies- 
mann, Department of  Pediatrics, University of  Bern, 
CH 3010 Bern 

Sulfatide, a myelin lipid, is formed by microsomal cerebro- 
side sulfotransferase (CST) and degraded by lysosomal 
arylsulfatase A (ASA). In developing mouse brain, their 
activity patterns seem to be correlated, suggesting func- 
tional cooperation. To study a metabolic cooperation of 
CST and ASA, we measured these enzymes and the sulfa- 
tide content in brain regions with differently timed myeli- 
nation in normal and in j impy mice with hypomyelination. 
CST and ASA patterns were synchronous in both brain 
parts, following the time sequence of myelination, thus 
indicating functional cooperation. In j impy mice, CST was 
abnormal, but ASA followed normal pattern. Results and 
data previously shown indicate, that in normal myelination 
sulfatide is incorporated into a stabile myelin pool, but a 
large portion is degraded. In jimpy, most of the synthesized 
sulfatide is degraded by normal ASA. We speculate, that 
lysosomal degradation is involved in regulation of myelina- 
tion. 

Mg2+-dependent ATPase and a rotational relaxation time 
of less than 20 gsec at room temperature. Alternatively this 
fast relaxation time may apply to a part of the ATPase 
molecule which rotates independently. 

Action of~acetazolamide on[liver/pyruvate ~arboxyl~se 
~(PCX) an~-acetyl  CoA ~arbox~'-yl~se'~'-~tACX) a~"-ctivities'-in 
m ~ e  ~ - "  ~ ~ 

T.P. Cao and S. Rous, Dkpartement de Biochimie m~dicale, 
Ecole de Mkdecine, CH-1211 Genbve 4 

Studies have been carried out on PCX-activity, gluconeoge- 
nesis and glycogenolysis in order to obtain some informa- 
tions about the hyperglycemic effect of acetazolamid~.~[ 
carbon anhydrase inhibitor. The incorporation of 2-Q~)  
pyruvate into blood glucose and the liver PCX-activ@ 
decreases in acetazolamide-treated mice while liver glyco- 
genolysis increases. The hyperglycemic effect of acetazola- 
mide seems to depend on this last action. Acetazolamide 
inhibits the activity of  the purified ACX even in the 
presence of  high concentrations of bicarbonate. The inhibi- 
tory effect of acetazolamide on ACX cannot be explained 
by an action on the phosphorylation of this enzyme, nor by 
preventing its polymerization by citrate, but it could act in 
facilitating its depolymerization. This effect is probably not 
the only reason of  its inhibitory action on lipogenesis in 
vivo since this effect is suppressed by insulin and bicarbo- 
nate. 

Mode d'action d'analogues de l'AMP-cyelique sur les 
phosphodiest~rases du cerveau 
E.J. Charollais, Universitd de Genbve, Biochimie, Pavilion 
Isotopes, CH-1200 Genbve 

L'6tude de l 'hydrolyse de I 'AMPc par les pbosphodiest6- 
rases (PDE) /~ K m 61ev6, en pr6sence d'analogues de 
I 'AMPc a permis de mettre en 6vidence: 
- Le site catalytique, off certains d6riv6s entrent en comp6- 
tition (d6riv6s 2'O-butyryl6s de I 'AMPc substitu6s en 8, N- 
butyryl-GMPc ...). 
- Un site de contr6te allost6rique n6gatif (inhibition non- 
comp6titive). Le 2'O-butyryl-GMPc est parmi ceux 6tudi6s, 
le plus puissant. 
- Le 2'O-butyryMMPc, h concentration variable, semble se 
fixer successivement sur les 2 sites mentionn6s. 
- Un site de contr61e allost6rique positif (activation). On 
l'observe en pr6sence de faibles concentrations de d6riv6s 
de I 'AMPc dibutyryl6s ou N6-monobutyryl6s substitu6s en 
8 Ohio, m6thyl-thio ...). 
Le site d'activation poss6de une affinit6 beaucoup plus 
61ev6e que le site d'inhibition pour les d6riv6s 6tudi6s. 

/ ', ? 

Rotational mobility of Ca 2 + -Mg 2 +-dependent ATPase 
of sarcoplasmic reticulum 
A. BUrkli and R.J. Cherry, Laboratorium fur  Biochemie, 
ETHZ,  CH-8092 Ziirich 

The Ca 2+-Mgz+-dependent ATPase of sarcoplasmic reticu- 
lum and the purified enzyme (in vesicular form) were 
labeled with iodoacetamido-eosin without loss of  ATP- 
splitting activity. The tripletprobe eosin is a strong sensitiz- 
er for photooxidative inactivation of the splitting activity of 
the ATPase. Photooxidation could be completely prevented 
by working under dim red ligth or by bubbling the sample 
with argon. Rotational diffusion of the active enzyme was 
investigated by measuring the decay of dichroism of flash 
induced absorbtion changes of the eosin probe. Preliminary 
work shows a strong aggregation tendency of the Ca 2+- 

Study on insulin resistance in muscles from genetically 
obese (fa/fa) rats 
M. Crettaz and B. Jeanrenaud, Laboratoires de Recherches 
M~dicales, 64, avenue de la Roseraie, CH 1205 Geneva 

In obese hyperinsulinemic animals insulin-stimulated glu- 
cose utilization is impaired. In muscles of obese mice, the 
decrease in the number of  specific insulin receptors was not 
sufficient to explain such a resistance (Y. Le Marchand et 
al., Am. J. Physiol., in press). We have therefore hypothe- 
sized that excessive lipid utilization could partially inhibit 
glucose metabolism via the well-known glucose-fatty acid 
cycle. Soleus muscles of normal and obese (fa/fa) rats were 
incubated to test this hypothesis. At 6 weeks, insulin- 
stimulated glucose transport and glycolysis, intracellular 
citrate, and G-6-P levels were similar in muscles from 
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control and obese animals. At 10-15 weeks, the effect of 
insulin upon glycolysis was now impaired in muscles of  
obese rats while glucose transport was little affected. 
However, citrate levels were higher than controls, concomi- 
tant with an increase in those of G-6-P. Thes e experiments 
are consistent with the concept of an increased fatty acid 
utilization, in muscles of obese animals, with secondary 
increase in citrate inhibitory to glycolysis at the level of  
phosphofructokinase. These data suggest that, in muscles of  
obese rats, an intracellular defect, distal to insulin receptor, 
could contribute to the establishment of insulin resistance. 

DP/Seeffi~ct on the s~,nt~esis of p~osphophoryns and 
tin c~!lagen in the r~t ~eisor 

M.T. Dimuzio and H. Fleisch, Universitdt Bern, Pathophy- 
sio'logisches lnstitut, CH-30i0 Bern 

Collagen and phosphophoryns are the principal p~_roteins in 
the matrix of the rat incisor. EHDP (ethane- 1-hy-dToxy- 1,1- 
diphosphonate) given at high dose (10 mg P per kg) has been 
shown (Larsson, Calc. Tissue Res. 16, 109, 1974) to inhibit 
the mineralization of dentin, however the effects of the 
diphosphonate on matrix formation are unknown. In our 
experiments, growing rats (150 g) were administered the 
high dose of  EHDP for 30 days. The diphosphonate had no 
effect on the cross-linking or the NaC1 solubilization of  the 

,~ode~,i~ collagen. Collagen synthesis measured by the uptake 
~I~, .~rine after i.v. injection was only minimally affected, 

~vhl'~e "i'he incorporation into the phosphophoryns was 
reduced greater than 50%. These results may be an illustra- 
tion of the proposed relationship between phosphophoryn 
synthesis and mineralization. 

Towards the spatial structure of mitochondrial 
aspartate aminotransferase 
G. Eichele, G. C. Ford, M. Glor, A.-S. Reimer, C. Thaller and 
J.N. Jansonius, Abt. Strukturbiologie, Biozentrum der 
Universitdt Basel," R. Halonbrenner, Wissenschaftlieher 
Dienst der Stadtpolizei Zftrich; A. Gasser, U. Hausner, D. 
Karabelnik, R. St6tzel, K.J. Wilson and P. Christen, Bioehe- 
rnisches Institut der Universitdt Zftrich, CH-8028 Zi~rich 

Mitochondrial aspartate aminotransferase, a dimeric, pyri- 
doxal phosphate-dependent enzyme with identical subunits 
(mol.wt 2 x 45,000), has been crystallized in the triclinic 
space group P1 with 1 dimer per unit cell. Single crystal 
absorption spectra with and without substrates show that 
both active sites are catalytically competent. A 4.5 A 
resolution electron density map, based on 5 heavy-atom 
derivatives was calculated. It clearly reveals the molecular 
boundary of the dimer (105 x 65 x 65 A) with the mono- 
mers related by a 2f01d axis. A difference map (ap t -ho l t )  
gave the coenzyme positions. The determination of the 
amino acid sequence is underway. To date, 70% of  the 
about 400 amino acid residues per subunit have been 
identified. Collection of  X-ray data to high resolution as 
well as studies of the catalytic features of the enzyme in the 
crystalline state are in progress. 

Phosphofructo-kinase activity in human autoptic brain 

A. Enz, P. Iwangoff and R. Armbruster, Mecl. Grundlagen- 
forschung Sandoz A G, Lichtstrasse 35, CH-4002 Basel 

The phosphofructo-kinase (PFK) plays, within the glycolyt- 
ic chain a regulatory role for the energy supply of the brain. 
The catalytic activity of  several glycolytic enzymes in 
human autoptic tissue changes with age (Experientia 33, 
794, 1977). Separating the human material into cases with a 

short premortal agony and long agony, the linear regression 
of PFK-activity as a function of age are: aPFK = 6.15-0.059 
years (r=0.610, p<0.001) for short agony and aPFK 
=0.217+0.004 years (r=0.118, n.s.) for long agony. 
The age-dependent decrease of PFK is therefore 
more clearly demonstrated in cases with short premortal 
agony. On the other hand, short agony cases do not 
significantly depend on post mortem delay (PMD) in the 
determination of  their activity. Whether the demonstrated 
effects are identical with real age-dependence of PFK in 
human brain remain to be proved in further experiments. 
However not only PMD, but also other factors, such as 
premedication or different causes of death for young and 
old people have to be considered in this argumentation. 

Bovine brain glutamate dehydrogenase 
F. Erard, B. Schwendimann and J. P. Bargetzi, D6partement 
de Biochimie, Eeole de Chimie, 30, quai E.-Ansermet, 
CH-1211 Genkve 4 

GluDH (EC. 1.4.1.3) from central nervous system consists of 
identical subunits, 56,000 mol.wt. It accepts both NAD(H) 
and NADP(H) as coenzyme. An equilibrium constant of 
3,25 x 10 -15 M -2 establishes that under standard conditions, 
the oxidative deamination of L-glutamate is the spon- 
taneous reaction, but in vivo conditions satisfy near to 
equilibrium situation. Observed kinetic and regulatory 
properties are adapted to dynamic regulation of  L-gluta- 
mate and ammonia levels in the CNS. Brain and liver 
enzymes differs in their isoelectric point and in some of 
their antigenic determinants, but have similar steady state �9 
kinetics parameters. In vitro responses to purine rnononu- 
cleotides, cyclic AMP's, GTP, ADP and ATP show these 
metabolites are likely candidates for the in vivo regulation 
of glutamate synthesis and breakdown. A random sub- 
strates and coenzymes addition mechanism fits the kinetic 
data. 

Characterization of protein kinases isolated from the 
cytosol of GH3-cells 
D. Fabbro, E. Bechtel and U. Eppenberger, Hormonlabor 
und Experimentelle Endokrinologie, Universitdtsfrauenkli- 
nik, CH-4004 Basel 

Protein kinases have been partially purified and charac- 
terized from GH3-cells. 80% of the cytosol kinase activity 
was cAMP-dependent and 20% cAMP-independent. 
Phosphocellulose chromatography revealed 3 cAMP-inde- 
pendent fractions designated as PC II, PC III and PC IV 
and a cAMP-dependent enzyme fraction (PC I) in the void 
volume. The cAMP-independent enzymes were different 
with respect to their mol.wt, substrate specificity and 
biochemical properties. PC II represents the free catalytic 
subunit (mol.wt 38,000), whereas PC III (mol.wt 20,000) 
and PC IV (mol. wt 200,000) are cAMP-insensitive protein 
kinases. The cAMP=dependent protein kinase can be 
resolved on DEAE-cellulose into 2 peaks, corresponding to 
type I (eluted at 0.1 M NaC1) and type II (eluted at 0.2 M 
NaCI). The mol.wts of these 2 enzymes have been deter- 
mined by PAGE: Type II (representing the major cAMP- 
dependent protein kinase activity) has a mol.wt of 180,000, 
type I consists of 2 molecular sizes present in a ratio of  1:1 
(mol. wt 90,000 and 240,000). 
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Spin-labelling technique applied to the problem of the 
control of fatty-acids translocation and oxidation in 
the heart 
N. Fournier, M. Geoffroy, B. Monjon and J. Deshusses, 
Department of Biochemistry and Department of Physical 
Chemistry, University of Geneva, CH-1211 Geneva 8 

A 12,000 daltons fatty acid-binding protein has been puri- 
fied and characterized for the first time from rat and pig 
heart muscle. The fatty acid/protein interaction as analyzed 
by spin-labeling is characteristic of a strong immobilization 
of the fatty acid. The transfer of the fatty acid from the 
protein to the isolated mitochondria, where it undergoes fi- 
oxidation, suggests that this protein could be the physiolog- 
ical transcytoplasmic carrier in the heart. A modulation of 
the/q-oxidation is observed when this protein is present in 
the incubation medium. This control mechanism and the 
physiological significance will be discussed in the light of 
the results obtained with albumin used as a model carrier 
(Biochim. biophys. Acta 486, 82, 1977). 

Polymorphic inheritance of transcobalamin II 
M. Fr~ter-SchrOder, W.H. Hitzig, R. Bfitler and A.K. 
Hdkkinen, University Children's Hospital, CH-8032 Zi~rich 

Transcobalamin II (TC II) is a vitamin B 12 binding protein 
in serum, essential for transporting B12 to the cells. TC II 
can be saturated with radioactive B12, split up into isopro- 
teins by polyacrylamide gel electrophoresis and detected by 
autoradiography. 10 different phenotypes have been ob- 
served: 3 patterns appear at rather high frequency in a 
heterogeneous population, 40% TC II 3-3, 40% TC II 1-3, 
and 15% TC II 1-1. The variants are compatible with a 5 
allel system with corresponding allele frequencies of: 
TC II-3 0.604, TC II-1 0.367, TC II-2, TC II-4, and TC II- 
5<0.015. Family studies including families with rare pat- 
terns, support autosomal inheritance according to the men- 
delian law. Homozygotes exhibit 2, and heterozygotes 2+ 2 
isoproteins, yielding 3- (when overlapping) or 4-banded 
patterns. TC II variant 4-4 is a functionally deficient TC lI 
and variant 2-2 is found in the mother of a child with 
congenital TC II deficiency, indicating that functional and 
probably selective differences accompany rare TC II 
variants. 

Purification of glutathione transferases by affinity 
chromatography 
T. Friedberg, F. Oesch and P. Bentley, Pharmakologisches 
Institut, Universitgit Mainz, D-6500 Mainz, Federal Republic 
of Germany 

A simple method for the purification of glutathione trans- 
ferases by affinity chromatography was developed. Gluta- 
thione was coupled to modified sepharose 4 B via the thiol 
group. Such glutathione sepharoses were relatively stable 
and bound glutathione transferase activity. When N-(2- 
aminoethyl) maleic acid amide was used as spacer and 
bound protein was eluted with 5 mM glutathione, a mixture 
of glutathione transferases which was free of contaminating 
enzyme activities was obtained. Analysis showed that the 
mixture contained at least 4 glutathione transferases with 
isoelectric points at pH 7.0, 7.75, 8.15 and 8.7. 2 of these 
were identified as glutathione transferases A and C by 
immunoprecipitation experiments. The other 2 enzymes 
did not react with antisera against transferases A, B or E. 

The charge heterogeneity of pure 
galactosyltransferase from human milk 
A. Ch. Gerber, 1. Kozdrowski, S. Wyss and E.G. Berger, 
Medizinisch-Chemisches Institut der Universitdt Bern, 
CH-3000 Bern 9 

With a new purification method consisting of acid casein 
precipitation and 2 affinity-chromatography steps on N- 
acetyl-D-glucosamin-p-aminophenyl-sepharose and a-lac- 
talbumin-sepharose, respectively, pure galactosyltrans- 
ferase from human milk was obtained in a yield of 2 rag/1. 
In contrast to earlier purification methods we found only 
the native enzyme form with a mol.wt around 55,000. The 
enzyme transfers galactose from UDP-galactose to ovalbu- 
min, free N-acetyl-glucosamin, sialic acid-free ovine sub- 
maxillary mucin and, in the presence of a-lactalbumin, also 
to glucose. The purity of  the enzyme preparation was 
checked on polyacrylamide gel electrophoresis with or 
without SDS. Isoelectric focusing of pure enzyme in pres- 
ence and absence of 8 M urea yielded at least 7 distinct 
forms with IEP's ranging from pH 5.5 to 7.5. The charge 
heterogeneity was confirmed by preparative column focus- 
ing. 

Role of the~asflaa~erqbrancs and of the intracellula[j 
J m~mhranes in~__dlpoe~t g~cerol ip id  synthesis 

J.P. Giacobino, Ddpartement de Biochimie mddicale, Ecole 
de M~decine, CH-1211 Gendve 4 

The inco~;po[ation of a cell-permeating esterification sub- 
strate (lf~C),~2,aJ~mitate) agd 2 differc~+,~nonpermeating 
substrates"(-1-[~C,~almitoyl~oA and U,14C)~z-{glycerophos - 
phate) into adl ' i~cy~ subce~-ffl~r fraction'~I~cer'~lipids was 
compared. Results show that all 3 substrates are incorporat- 
ed to the same extent into the glycerides and phospholipids 
of the 3 adipocyte subcellular membranes. In the storage 

�9 . - 4 - i gl~erxdes, however, the incorporation of 1- C palmltate 
"~as found to be much greater than that of 1-14C palmitoyl 
CoA and U-14C ~-glycerophosphate. This suggests that the 
plasma membranes mainly synthesize membrane glyceroli- 
pids and the intracellular membranes storage glycerides. 

Human serum albumins from newborns and adults are 
structurally identical 
N. Gitzelmann-Cumarasamy, R. Gitzelmann, C.C. Kuenzle 
and K.J. Wilson, Institut fiir Pharmakologie und Biochemie, 
Veteringirmedizinische Fakultgit der Universitdt Zi~rich, 
CH-8057 Z~rich 

The reduced bilirubin-binding capacity of  newborn plasma 
has been claimed to be due to the occurrence of a function- 
ally immature fetal albumin. Therefore, human serum 
albumin was isolated from pooled umbilical cord and adult 
donor plasma and compared. Isolation was by affinity 
chromatography on Cibacron Blue coupled to sepharose 
4B. The albumins were further purified by treatment with 
colloidal SiO 2 followed by defatting with charcoal and 
Millipore filtration. The 2 albumins were indistinguishable 
by polyacrylamide gel electrophoresis with and without 
SDS, isoelectric focusing, immunoelectrophoresis, immu- 
nodiffusion using specific antibodies and amino acid com- 
position. Furthermore, the N-terminal 8 residues, the C- 
terminal leucine and the staphylococcal proteinase finger- 
prints were identical in both albumins. However, slight 
differences were observed in the bilirubin-binding proper- 
ties as shown by CD, fluorescence and binding constants. 
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a-Galactosidase isozymes from Bacillus 
stearothermophilus 
R.E. Goodman and D. M. Pederson, Departments of Biology 
and Chemistry, California State College, San Bernardino, 
CA, USA, and Institut fi~r Molekularbiologie und Biophysik, 
ETH HOnggerberg, CH-8093 Zi~rich 

A strain of Bacillus stearothermophilus is found to produce 
2 isozymes of a-galactosidase (EC 3.2.1.22) constitutively. 
The relative amount of the isozymes depends on growth 
stage, growth temperature and medium composition, a- 
Galactosidase I possesses significant melibiase activity and 
with the substrate p-nitrophenyl-a-D-galacmpyranoside (a- 
PNPG) has a pH-optimum of 6. It shows mixed-type 
inhibition kinetics with lactose and at 65 ~ has a half-life 
of > 2 h at low protein concentration, a-Galactosidase II 
has very weak melibiase activity and with a-PNPG has a 
pH-optimum of 7. It is noncompetitively inhibited by 
lactose and has a half-life of about 3 min at 65 ~ Both 
enzymes are inhibited competitively by D-galactose, meli- 
biose and Tris(hydroxymethyl)-aminomethane, and non- 
competitively by cellobiose. Their mol. wts, estimated by 
disc gel electrophoresis, are: a-galactosidase I: 280,000, a- 
galactosidase II: 325,000. 

Comparison of allogeneic and xenogeneic surface 
markers specific for murine T-cells 
D. Granato and C. Bron, Institut de Biochimie, Universit( de 
Lausanne, CH-1066 Epalinges 

Mouse T-lymphocytes are characterized by the presence on 
their surface of 2 sets of antigenic determinants detectable 
with xeno and alloantisera. Where as xenoantigens 
(MTLA) are common to all strains of  mice, the expression 
of the 2 alleles of Thy-1 is strain-specific. Preliminary 
experiments have shown that the xeno and alloantigens 
have identical mol.wts and are adjacent on the cell surface. 
Immunofluorescent studies showed that when MTLA anti- 
gens were induced to cap, Thy-1 antigens were also found 
at the same pole of  the cell. This effect was not observed 
when H-2 antigen was examined as a control. Immunopre- 
cipitation of either antigen from a lysate prepared from 
surface labeled T-cells led to the co-precipitation of the 
other antigen. When anti-H-2 antiserum was used, only H-2 
antigen was precipitated. Based on these results we con- 
clude that xeno and alloantigenic surface markers of 
murine T-cells exist on the same membrane protein. 

Identification of human T-cell specific antigen 
N. Gross and C. Bron, Institut. de Biochimie, Universit~ de 
Lausanne, CH-1066 Epalinges 

Crude membrane preparations of human thymocytes have 
been used to raise rabbit antisera which can be rendered 
specific for T-cells by absorptions with human red blood 
cells, plasma proteins, liver homogenate and a pool of 9 B 
lymphoid cell lines. The specificity is demonstrated by 
immunofluorescence, complement mediated cytotoxicity 
and by determining the absorptive capacity of various 
target cells, including lymphoid cell lines, PBL, tonsil and 
thymus cells as well as separated B- and T-cell populations. 
After selective labeling of the surface of lymphocytes by 
means of  lactoperoxydase-catalyzed iodination, followed 
by immunoprecipitation and resolut ion on PAGE-SDS 
several membrane proteins (apparent mol.wt 160,000, 
110,000 and 45,000) are detected on thymocytes, PBL and 
cultured T-cell lines which have been shown to be absent 
from B-lymphoblasts. Partial purification of  the human T- 

cell specific antigens is obtained by gel filtration and ion 
exchange chromatography of a water soluble extract of 
human thymocyte membrane proteins. 

The transport system for D-glucose is the rate limiting 
step of its metabolism in Trypanosoma brucei 

J. Gruenberg, P.R. Sharma and J. Deshusses, Department of 
Biochemistry University of Geneva, CH-1211 Geneva 4, and 
Department of Biochemistry and Cell Biology, Medical 
Research Center, Bombay, India 

D-Glucose and 2-deoxy-D-glucose enter the long slender 
bloodstream form of Trypanosoma brucei only through a 
carrier mediated system. Free diffusion and pinocytosis can 
be ruled out during 1-minute uptake period. The perme- 
ation of sugar is driven b y  the downhill concentration 
gradient and therefore is not energy-dependent. The basic 
metabolic rate of the cell is of the same order of magnitude 
as the permeation rate; therefore the gradient is maintained 
by the continuous removal of free substrate. In the blood of 
the mammalian host the carrier of T. brucei works under 
saturation conditions, being the rate limiting step in the 
glucose metabolism. 

Th~transport of~cy_top,asmical,y-synthesizeAoteins 
i n t o ' ~ ' t ' 6 c h o n d r i ~ "  ' - - "  

H. G~ninger and M. Schdr, Biozentrum der Universitiit 
Basel, CH-4056 Basel 

Only 10% of the mitochondrial protein mass is made by the 
mitochondria themselves. The remaining 90% is made by 
the nucleo-cytoplasmic system and imported into mito- 
chondria. Some of the impo~rted proteins are the mitochon- 
~l~ial F1-ATPase subunits.[.Yeast cells were p ~ r o w n  in 
(~O42- (to label all proteins) and pulsed with (~- leucine,)C 
P'firt of the cells was 'chased' in the presence of  u-Vnlabelled 
leucine or inhibitors of cytoplasmic protein synthesis. F~- 
subunits were isolated from mitochondria and high-speed 
supernatant by a newly developed immuneprecipitation 
method. The precipitates were resolved by SDS-gel electro- 
phoresis and the 3H/3sS ratio in the 2 largest Frsubunits  
was determined. Newly synthesized Fl-subunits were first 
detectable in the high-speed supernatant; they could be 
chased into the rnitochondria. These prel iminary data ar- 
gue against vectorial translation across the mitochondrial 
membranes. An alterate model will be presented. 

Enzyme-substrate binding reaction: Determination of 
activation energy and enthalpy change using the 
immobilized substrate 
E. Haigis, M.T. Hgiuptle and R. Gitzelmann, Universitats- 
kinderklinik, CH-8032 Zftrich 

UDP-galactosamine coupled by its amine via spacer to 
sepharose was highly biospecific and purified UDP-galac- 
tose 4'-epimerase of human erythrocytes and liver from a 
specific activity of 0.003 to 1.2 U/mg  protein. Initial 
binding Velocity of erythrocyte enzyme to immobilized 
substrate and the equilibrium between free and bound 
enzyme were measured at different temperatures from - 1 
to + 10~ Activation energy (Arrhenius) and enthalpy 
change (Vant,Hoff) of  the substrate-enzyme binding reac- 
tion were calculated. Ea was +37 kJ/mole,  A H - 4 2  
kJ/mole. The temperatare-dependence of the overall enzy- 
matic reaction was also measured. The logarithm of the 
activity was proportional to the reciprocal of the absolute 
temperature from 15 to 37 ~ only, and the slope corre- 



Biochemie - Biochimie Biochemistry 911 

sponded to an E a of 50 k J/mole. For lower temperatures 
higher activation energies were observed. We conclude that 
the binding reaction was not the rate limiting step in the 
overall enzymatic epimerization process. 

blasts from acute myelocytic leukemia. Future work will 
determine if NGP can be a useful additional marker for 
granulocytes, macrophages and subpopulations of mono- 
cytes or myeloblasts. 

M-line in chicken muscle 

C. W. Heizmann, I.E. Hotz and H. M. Eppenberger. Institut 
fi~r Zellbiologie, E T H  H6nggerberg, CH-8093 Zi~rich 

The M-line component with a mol.wt of 166,000 was 
isolated from chicken breast muscle by low ionic strength 
extraction in 5 mM Tris-HC1, 1 mM DTT, 1 mM EDTA, 
0.1 mM PMSF, pH 7.7. Purification was carried out by acid 
and ammonium sulfate precipitations and repetitive ion 
exchange chromatography on DEAE-cellulose in 50 mM 
Tris-HC1, 1 mM EDTA, 0.3 mM DTT, 0.1 mM PMSF, 
pH 8, applying a linear salt gradient (0 0.2 mM NaC1). The 
tool. wt was identical to that of chicken glycogen debranch- 
ing enzyme on 8% SDS slab gel electrophoresis, but both 
proteins were immunologically distinct. The M-protein was 
also detected in liver, intestine, brain, skin, kidney, gizzard 
and chicken heart where no M-line can be found by 
electronmicroscopy. The M-protein could be localized (by 
the indirect immunofluoreseent technique) in the M-line of 
isolated myofibrils. 

Effect of acute bilateral vagotomy on hypersecretion of 
insulin of ventromedial (VMH) lesioned rats 

A.-C. Hochstrasser and B. Jeanrenaud, Laboratoires de 
Recherches M~dicales, 64, avenue de la Roseraie, CH-1205 
Geneva 

Acute lesions of the VMH area in anesthetized rats fol- 
lowed by immediate i.v. glucose load resulted in a greater 
insulin secretion than in control animals. When pairfed 
VMH-lesioned rats (i.e. food intake restricted to that of 
controls) were anesthetized and tested in vivo 7 days after 
the lesion, a similar glucose-induced hypersecretion of 
insulin was observed when compared to controls. In this 
group of VMH-lesioned rats, bilateral vagotomy performed 
just prior to i.v. glucose administration reduced the insulin 
secretion to values that were similar to those seen in 
vagotomized unlesioned controls tested under the same 
conditions. It is concluded that acute or chronic lesion of 
the hypothalamic area results in greater than normal glu- 
cose-induced insulin secretion in vivo. It is further con- 
cluded that such abnormality is related, at least in part, to a 

; Kainic~c acid binding in the eo S possible overactivity of the vagus nerve. 

H. Henke, Brain Research Institute, Univers#y o f  Z~rich, I I f T 
C H 8029 Zi~rieh [ ~ T  . ~ e p t o r s  in~_ain o r ~ t s  with experimentaK.~ 
3 ~ aner le ncephalomyehtls (EAE) and after incubation I~ kainic acid binding has been determined in the p i g e o n ' S _  ~ lC~ .~ ,  , . . . .  
C 2 ~  usifl~g 10 3 M L-glutamate as displacer. At 50 nM with m~elin~_aas[c~otein (MBP) in  vitro 
kainic acid concentration the binding was (fmoles/mg C.G. Honegger and H.P. yon Hahn, Neuro/ogische Univer- 
prot.): telencephalon 230, tectum 190, pons/medulla 130, 
spinal cord 60 cerebellum 8300.!Retin~dtablation had no 
effect on the tectal banding (1-8 weeks o"~survwal txme). 
The effect of various chemicals on the binding suggests the 
presence of several, partially interacting binding sites. L- 
glutamate sensitive kainic acid binding was found also in 
other vertebrates and seems to be higher in phylogenetical- 
ly older families. 

Identification of the normal glycoprotein crossreacting 
with carcinoembryonic antigen in granulocytes and 
macrophages 

D. Heumann, Ph. Candardjis, S. Carrel and J.-P. Mach, 
Institute of  Biochemistry, University of  Lausanne, CH-1066 
Epalinges, and Ludwig Institute for Cancer Research, Lau- 
sanne 

Using immunoabsorbent column containing IgG from rab- 
bit hyperimmunized against Carcinoembryonic antigen 
(CEA), it was possible to purify from perchloric acid (PCA) 
extract of human lung a normal glycoprotein (NGP) con- 
taining common antigenic determinants with CEA. As 
previsously reported, the tool. wt of NGP, determined by its 
elution on sephadex G-200 and by sucrose density gradient, 
was found to range between 55,000 and 65,000 daltons. By 
double diffusion, using anti-CEA or anti-NGP specific 
antisera, it was demonstrated that NGP present in PCA 
extract of human colon carcinoma serially transplanted in 
nude mice was immunologically identical to NGP present 
in PCA extract of human granulocytes purified from 
human peripheral blood. By immunofluorescence and im- 
munoperoxidase methods, it was found that NGP was 
present in the cytoplasm of granulocytes and macrophages. 
However, contrary to previous results from the literature, 
we found that NGP was present only in 1-3% of peripheral 
blood monocytes and only in a small percentage of myelo- 

sitdtsklinik, CH 4051 Basel 

Whole b r i m  membranes were incubated 60 rain/22 ~ with 
1-20 nM(~)5HT.  10 mm premcubatlon with bovine MBP. 
Specific b i n ~  and Kd by Scatchard plot. Results in the 
table for EAE with Lewis rats, for MBP with SIV rats. 
Maximal specific binding (MSB) in fmoles/mg protein, 
dissociation constants Kd in nM for high- and low-speci- 
ficity 5HT receptors, • 

N MSB Kd 
(high spec,) 

Controls 14 536 • 36 4.07 • 0.50 
Adjuvant-injection 10 480 • 25 3.77 • 0.43 
EAE-animals 10 ~410 • 33 "2.54 • 0.27 

Controls 8 634 _+ 53 5.98 • 1.43 
+ 10 -9 M MBP 6 ~444• 16 3.30• 

N MSB Kd 
(low spec.) 

Controls 14 1421 • 110 23,3 • 2.2 
Adjuvant-injection 10 1116• 108 20.4• 3.0 
EAE-animals 10 995 • 135 18.1 • 3.7 

Controls 8 1175 • 142 18.9 • 1.8 
+ 10 -9 M MBP 6 852• 42 10.9• 1.4 

Difference to controls sign, sign. p<0.01. 

Conclusions: EAE results in a reduction in high-specific 
5HT receptors with an increase in specificity. Incubation of 
membranes with MBP has a similar effect. The molecular 
mechanisms may be the same in both conditions, as free 
MBP is increased in the CNS-tissue in demyelinating 
diseases. 

< 
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Interrelations between the exchange of H +, K +, Ca z+ 
across the cell membrane and the control of hepatic 
glycogenolysis 
A. Jakob, M. Salzmann and S. Diem, Metabolic Unit, 
Department Medicine, University Hospital, CH-8091 Zf~rich 

The redistribution of ions across the cell membrane is 
closely associated with the control of glycogenolysis in 
perfused livers from fed rats. A forced transient redistribu- 
tion of H + (without pH-change in the effluent perfusate in 
the steady state) was used to trigger a disturbance of the 
distribution of other ions. K +, c a  z+ and pH in the perfu- 
sate were continuously monitored by ion-specific elec- 
trodes. By switching from bicarbonate/CO 2 buffered per- 
fusate to HEPES without CO2 a transient decrease of  the 
effluent pH (>0 .2  pH-units) was observed. O2-uptake 
increased and Ca 2+ was taken up while K + was released. 
This was paralleled by an increased rate of glucose, lactate 
and pyruvate production reflecting an activation of glyco- 
genolysis. Neither the omission of K § from the medium 
(partial K+-depletion of the liver) nor the replacement of  
Ca 2+ by 0.3 mM EGTA suppressed the activation of 
respiration and glycogenolysis. The increased O2-uptake 
may reflect enhanced ion pumping and ATP turnover. 

Characterization of (~S~labeled ~j~ungarotoxin 
(~-Bgt) ~ ~ '  

R. IV.. James and B. W. Fulpius, Department of  Biochemistry, 
Sciences II, CH-1211 Geneva 4 

x~ Is0topically labeled ~.~ake venom/t~xins are used to purify 
and characterize the n i c o t i n i c ~ e t y l c h o l i n e  ~rec.q~tor 
(AcChR). The labeling reaction must be such that ~"6dified 
toxin molecules may be readily separated from unreacted 
ones. This is essential when only a small percent of  the 
molecules are labeled as in the case of the iodination 
reaction, and therefore the biological activity of the unfrac- 
tioned reaction mixture may not be representative of the 
labeled molecules. The modified toxin molecules, once 
purified, must still be biologically active. Iodination of a- 
Bgt with a251 was studied. Gel filtration on Biogel P4 is used 
to separate toxin molecules from excess 125I. The mixed 
population of toxin molecules obtained is resolved by ion- 
exchange chromatography (sephadex CM 50) using a linear 
NaC1 gradient (0-80 mM). Nonreacted, mono-iodinated 
and di-iodinated toxins are well-separated by this proce- 
dure. The major reaction product is homogeneous as shown 
by IEF (pI = 8.7). The iodinated toxin is quantified accord- 
ing to a procedure based on the Mancini single radial 
immunodiffusion technique using toxin-specific antibodies 
raised in r~bbi t s .  Complex formation between iodinated 
toxin and-AcChR was studied a) in vitro by serial dilution 

~ w i ~ h  nonlabeled toxin, b) in vivo by determining the LD 50 
,in [mice. According to these 2 criteria, the radiolabeled 
toxTfflS active. 

Release of monosaccharides from Candida albicans 
compared to human serum glycoconjugates 

H. Jaquet, W. Wojnarowski, P. Francioli and M.P. Glauser, 
Institut de Biochimie, chemin des Boveresses, 1066 Epa- 
linges, and Division des maladies infeetieuses CHUV, 
CH-IOl l  Lausanne 

C. albicans is a yeast known to have cell wall antigenic 
components essentially constituted of mannan and glucan. 

The sugars of purified C. albicans analyzed by GLC 
consists of  mostly mannose, glucose and an additional 
sugar not yet identified. The kinetics of sugar release by 
hydrolysis/methanolysis (4 N HC1) was studied. Under 
those conditions C. albicans releases very rapidly the un- 
identified sugar and mannose is released quicker then from 
the glycoconjugates of human serum, where the mannose is 
blocked in the internal oligosaccharide structure. Septice- 
mia by C. albicans causes a severe clinical situation and 
necessitates a rapid diagnostic tool. Characterization of the 
unidentified sugar as well as the differential mannose 
release will allow the quantitation of C. albicans or released 
cell wall antigenic components in patients with septicemic 
candidiasis. 

Effect of removal of cholesterol on microsomal 
enzyme-activity 

H. Jutzi, P. Siegrist, U. Wiesmann, R. Schgifer and N. 
Herschkowitz, Department o f  Pediatrics, CH-3000 Bern, 
Biocentre, CH-4000 Basel 

Cerebroside-sulfotransferase (CST) a mouse brain micro- 
somal enzyme with a lipid requirement, catalyses the 
transfer of  sulfate to cerebroside forming sulfatide. We 
have shown previously by removing lipids with acetone and 
reconstituting the membrane with artificial lipid-nfixture, 
that the age-dependent CST-activity depends on the choles- 
terol-phospholipid ratio (C/P) in the membrane. In order 
to avoid membrane damages by acetone we now developed 
a procedure using phospholipid-micelles which removes 
only cholesterol from the membranes. 14-day-old micro- 
somes (C/P = 0.60; specific CST-activity = 4900+ 530 dpm) 
were incubated with phospholipid-micelles for 120 min. 
The achieved C/P (0.53) and the resulting CST-activity 
(9800+_1050 dpm) correspond to that of  18-day-old mem- 
branes. Concomitant ESR-studies of the membranes show 
an increase of fluidity. We therefore speculate that age- 
dependent CST-activity changes are partly due to mem- 
brane fluidity changes. 

Paradoxical hyperexcretion of nitrogen in 
hyperinsulinemic rats 

C. Karakash, B.E. Hustvedt, A. Lovo and B. Jeanrenaud, 
Laboratoires de Recherches Mddicales, 64, avenue de la 
Roseraie, CH-1205 Gen~ve, and Institute for Nutrition 
Research, University of  Oslo, Norway 

Ventromedial hypothalamus (VMH) lesions in normal rats 
are known to result in hyperinsulinemia. Adipose tissue 
lipogenesis measured in vivo was found to be greater in 
VMH-lesioned rats than in controls. Perfused livers from 
VMH-lesioned animals revealed an increased lipogenesis 
from various substrates, a lower glucose output and a 
reduced ketogenesis. All these changes supported the 
concept of an overstimulation of liver and adipose tissue by 
excessive levels of insulin. Unexpectedly, VMH-lesioned 
rats were also characterized by high urea levels, increased 
ureogenesis and increased nitrogen excretion. In an attempt 
to understand those abnormalities (apparently unfitting 
with prevailing hyperinsulinemia) hepatic albumin synthe- 
sis, hepatic amino acid uptake and release were measured 
in vitro and found to be identical to those of control rats. 
The release of amino acids from muscle mass in vivo was 
similar in normal and VMH-lesioned rats. Thus, the cause 
of the increased nitrogen excretion exhibited by VMH- 
lesioned rats is still undetermined. 
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Analysis of bile acids in serum by capillary gas-liquid 
chromatography 
G. Karlaganis and G. Paumgartner, Department of  Clinical 
Pharmacolog); University o f  Bern, CH-3Ol O Bern 

Various liquid phases were evaluated for capillary gas- 
liquid chromatography (GLC) of trimethylsilylethers of 
methylesters of cholic, deoxycholic, chenodeoxycholic, hyo- 
deoxycholic (internal standard), lithocholic, ursodeoxychol- 
ic, 3/]-hydroxy-5-cholenoic acid and cholesterol. The results 
indicate that bile acid analysis is rapid (15 rain) and 
exhibits high separation efficiency with a 20 m x 0.3 mm 
i.d. glass capillary column covered with a crystal layer of  
barium carbonate and coated with polyethyleneglycol 20 m 
as liquid phase according to Grob et al. (Chromatographia 
10, 181, 1977) (method of static coating with 0.2% PG 
20 m). Hydrogen was used as carrier gas at a split ratio of  
1 : 5, a flow rate of 4 ml /min  and a column temperature of 
230 ~ Bile acids were extracted from 2 ml of serum with 
XAD-2 and subjected to solvolysis, alkaline hydrolysis, 
methylation, silylation and capillary GLC. This procedure 
proved to be sufficiently specific and sensitive for quantifi- 
cation of the major bile acids in normal human serum. 

Monolayers of a light-harvesting polypeptide and of 
polymethyl glutamate 
F. Kopp, P.A. Cuendet, H. Zuber and K. Miihlethaler, 
Institute of  Cell Biology and Institute of  Molecular Biology 
and Biophysics ETH, CH-8093 Ziirich 

The hydrophobic LHP (light harvesting polypeptide) isolat- 
ed from chromatophores of R. rubrum G-9 and PMG 
(poly-a-methyl-L-glutamate) were spread from different 
organic solvents at a water-air interface. Surface pres- 
sure/area isotherms of the monolayers formed were ob- 
tained with a film balance. Films of PMG spread from 
chloroform showed a plateau in their isotherms in contrast 
to those spread from pyridine. For the LHP, however, the 
isotherms obtained proved to be independent from the 
spreading solvent (chloroform/methanol or pyridine). The 
polypeptide films were transferred to germanium plates for 
attenuated total reflection IR-measurements. All films of 
LHP gave spectra whose amide I and I1 absorption bands 
( ~  1655 and ~ 1545 cm t) indicated ~z-helical and random 
conformations. In contrast, PMG, when spread from pyri- 
dine gave a spectrum with a component characteristic of 
the /]-conformation. Electron microscopic studies are in 
progress. 

Enhancement of the hemolytic activity of the first 
component of human complement by collagen 
H. Kratz, R.M. Chapuis, S.N. Assimeh and H. lsliker, 
lnstitut de Biochimie, Universitd de Lausanne, CH 1066 
Epalinges 

Clq, a subcomponent of the first component of comple- 
ment (C1) plays the dual role of binding to immune 
complexes and bringing about the activation of the 2 pro- 
teases in the Cl-complex, Clr and Cls. Chemical and 
structural studies of Clq have revealed that about 40% of 
the amino acid sequence of the molecule is organized in a 
collagen-like triple helical form. In view of the resemblance 
of part of  the Clq molecule to collagen it is of interest to 
determine if mammalian collagen is capable of interfering 
with the biological activity of Clq. - Collagen from rat skin 
in soluble tbrm was not able to replace Clq-activity. On the 
other hand, when collagen preparations were added to the 
first component of human complement (serum, euglobulin 
and C1 reconstituted from Clq, Clr and Cls), an enhance- 

ment of 500 to 1000 in hemolytic C1 activity was observed. 
A pepsin fragment of Clq containing all the collagen-like 
sequences present in the intact molecule was also unable to 
reconstitute macromolecular C1. However it enhanced C1 
hemolytic activity to the same extent as collagen. The 
mechanism of this unforeseen phenomenon will be dis- 
cussed, taking into account previous results (interaction of 
Clq with collagen) and the possibility of  eliminating an 
inhibitor of Clq by collagen. 

Paracatalytic modification of ribuluse 1,5- 
bisphosphate carboxylase from Pseudomonas facilis, 
tobacco and spinach 

G.D. Kuehn and Tzu-chin Hsu, Department of  Chemistry, 
NMSU, Las Cruces, NM, USA, and Institut fi~r allg. 
Mikrobiologie der Universitiit Bern, CH-3013 Bern 

Ribulose 1,5-bisphosphate carboxylase-oxygenase (RuBP 
C-O) from the 3 title sources have been found to undergo 
active-site-directed paracatalytic modification by K3Fe(CN 
and RuBP after activation with M f  + and CO 2. The 
bacterial, tobacco and spinach enzymes were inhibited 87%, 
92% and 86%, resp., after 15 min in 80 mM Tris.  SO 4 
(pH 8), 20 mM M f  +, 50 mM NaHCO3, 5 mM RuBP and 
4 mM Kye(CN)6.  Slight RuBP-independent inactivation 
was reversible by dithiothreitol. RuBP-dependent inactiva- 
tion satisfied criteria that verify participation of an enzy- 
me.  substrate intermediate in the inactivation mechanism 
(JBC 251, 4220, 1976). Modifications performed in borate- 
containing hepes buffer increased the rate of  inactivation 
and stabilized the final inhibition complex. By analogy with 
known reactivities of model r compounds with 
proteins, it is proposed that Fe(CN)63 oxidizes a C-2 
carbanion intermediate of RuBP to a 2, 3-diketone and that 
the inhibition complex involves an arginyl-specific modifi- 
cation. 

Binding of rabbit secretory component to dispersed 
mammary epithelial cells and dimeric immunoglobulin 
A 

L. Ki~hn and J.P. Kraehenbuhl, Ins'titut de Biochimie, 
Universit~ de Lausanne, CH-1066 Epafinges 

Dimeric immunoglobulin A (IgA)2 is specifically transport- 
ed through rabbit mammary gland epithelium and appears 
in milk a secretory lgA (slgA), linked with secretory 
component (SC). SC, a glycoprotein synthetized by epithe- 
lial cells, shows heterogeneity with respect to charge and 
mol.wt (68,000-83,000). Free SC purified from milk binds 
specifically to dispersed mammary epithelial cells as deter- 
mined by competitive binding kinetics and Scatchard ana- 
lysis. A Ka of 4x  108 M -~ and 2000 binding sites per cell 
have been found. Free SC also binds to dimeric IgA with a 
Ka of 2x  10 7 M 1 and a rate constant of dissociation of 
8,5• 10 5 sec 1. The interaction is pH-dependent with an 
optimum at pH 6.0 to 6.5 which is milk pH. These results 
suggest that SC mediates the specific uptake and the 
transcellular transport of dimeric (IgA)2. 

Mechanistische Grundlage for die hohe Genauigkeit 
der Aminos~iureaktivierung in der Protein-Biosynthese 

S.A.J.  de Leeuw, J. Stingelin und H. Dutler, Laboratorium 
fiir Organische Chemie, ETH, Universitgitstrasse 6, CH-8092 
Zi~rich 

Am Beispiel der Phenylalin-spezifischen Aminoacyl-tRNS- 
Synthetase und tRNS liess sich zeigen, dass der als Zwi- 
schenprodukt auftretende Enzym-Aminoacyladenylat- 
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Komplex eine grosse Bedeutung bei der Kontrolle der 
Verknt~pfung der <r Aminos~ture mit der <r 
gen>> tRNS hat. Aufgrund unserer Resultate, die durch 
kinetische Analyse, kombiniert mit Isotopenaustausch, er- 
halten wurden, kommt die hohe Spezifit~tt dadurch zu- 
stande, dass eine <ffalsche>> Aminos~ture pr~iferentiell durch 
Hydrolyse aus dem Syntheseweg entfernt und die <r 
tige>> pr~ferentiell durch ()bertragung auf tRNS im 
Syntheseweg belassen wird. Dieser Diskriminierungs- 
prozess wird offenbar in starkem Masse durch tRNS 
gesteuert. 

Amino-acid sequence of tyrosinase from Neurospora 
crassa 

K. Lerch, Biochemisches Institut der Universitgit Zi~rich, 
Zi~riehbergstrasse 4, CH-8028 Zi~rieh 

The amino-acid sequence of tyrosinase from Neurospora 
crassa (EC 1.14.18.1., o-diphenol: oxygen oxidoreductase) 
has been determined. This copper-containing monooxyge- 
nase consists of a single polypeptide chain of 407 amino 
acids and has a tool. wt of 46,000. The primary structure 
was determined by automatic and manual sequence analy- 
sis on fragments produced by cleavage with cyanogen 
bromide and on peptides obtained by digestion with tryp- 
sin, thermolysin, pepsin and chymotrypsin. The amino 
terminus of the protein is acetylated and the single cysteine 
residue 96 is covalently linked via a tioether to the oxidized 
tyrosyl residue 94, A prediction of the secondary structure 
based on the amino-acid sequence of this enzyme suggests 
the presence of 33% a-helix, 15% fl-sheet, 31% fl-turn and 
20% coil structure. Dye-sensitized photo-oxidation of the 
apoenzyme implies the involvement of histidine side chains 
as ligands of the active site copper. 

Erythrocyte membrane structure and agglutinin- 
receptor binding 
W. Lesslauer, Pathologisches Institut, Kantonsspital Basel, 
CH-4000 Basel 

Signals are transmitted through membranes by different 
mechanisms; one of them depends on transmembrane 
glycoproteins with external receptor sites and links to 
cytosceletal systems. Changes in erythrocyte ghost mem- 
branes induced by agglutinin-binding to the glycophorin 
receptor may provide a model for the initial events in the 
membrane in this type of triggering. Sheep and human 
ghosts were agglutinated by the mitogen phytohemaggluti- 
nin. From gel-electrophoresis and thin-layer chromatogra- 
phy it appears that the protein and lipid composition of the 
ghosts is unaffected by agglutination except that the agglu- 
tinin and selected plasma proteins (albumin, fibrinogen) 
become part of  the membrane specimen. However, there is 
evidence that the molecular structure of native and aggluti- 
nated ghosts differs. With sheep there is a higher content of 
side-to-side packed transmembrane a-helices in aggluti- 
nated than in native ghosts. A not well understood rear- 
rangement occurs in human agglutinated ghosts which 
involves also changes in lipid chain structure. 

The interaction of ~ctin andlct a~tinin~_C_: with l~posomes 
D. Levy, B.M. Jockusch, D. 1. 371"eyer, R. Meyer and M. M. 
Burger, Department of Biochemistry, Biocenter, University of 
Basel, CH-4056 Basel 

Recent studies have suggested that the structurallp,.~rotein , a- 
,actinin may serve to anchor actin filaments to [plasma,t 

~ m b r a n e s  and secretory vesicles. In an effort to Tfi-vesti- 
gate this interaction we have utilized the technique of 

photoaffinity labeling. Unilamellar liposomes were shown 
to bind 14.7 gg of  a-actinin and 125 Ixg of actin per mg of 
phospholipid. Lipo,s~.~s were preincubated with the apo- 
lar photoprobe, 5-(~'~}~iodonaphthyl - 1-azide (INA) to per- 
mit the probe to par'fftio"fftnto the lipid bilayer. Subsequent 
addition of  actin and a-actinin followed by irradiation of 
the resulting complex resulted in the covalent labeling of 
these proteins from within the lipid core. The results of this 
study show that a-actinin preferentially inserts into the 
lipid bilayer. The hydrophobic properties of  a-actinin were 
corroborated using the technique of charge shift electro- 
phoresis. These studies suggest that a-actinin may be asso- 
ciated with intrinsic membrane proteins, thus having the 
potential of functioning as part of a transmembrane regula- 
tory system. 

Segregation of glycophorin from other integral 
membrane proteins 
H. U. Lutz, A. yon Ddniken and ,Thomas Bdchi, Department 
of Biochemistry, ETH, CH-8006 Zi~rich, Institute of Medi- 
cal Microbiology, University of Zi~rich, CH-8000 Zi~rich 

Intramembranous particles are known to aggregate when 
ghosts are incubated at low pH. When ghosts pretreated at 
pH 4.5 are washed and then transferred to phosphate buffer 
(pH 7.4), they segregate vesicles that contain almost exclu- 
sively glycophorin. The amount of glycophorin in these 
vesicles does not exceed 3% of the total glycophorin. 
However, the bulk of glycophorin seems to be segregated as 
well from other integral membrane proteins but not 
detached from the membranes because Triton X-100 pre- 
ferentially extracts glycophorin from these membranes. The 
extract forms glycophOrin-enriched vesicles after removal 
of Triton and contains up to 90% of the total glycophorin in 
a purity approaching that of glycophorin isolated by other 
techniques. The observed segregation of glycophorin im- 
plies that glycophorin is no longer associated with in- 
tramembranous particles when erythrocyte membranes 
have been treated at low pH. 

Kinetic of oxygen consumption during phagocytosis of 
ieukocytes: photometric method 
M. Markert and J. Frei, LaboCatoire central de Chimie 
clinique, CHUV, CH-1011 Lausanne 

106 granulocytes are suspended in 300 gl of incubation 
medium containing dextran, autologous serum and purified 
human hemoglobin used as oxygen donor and respiration 
indicator (B~trzu and Borza, Analyt. Biochem., 1967). Cellu- 
lar respiration provokes oxyhemoglobin dissociation and 
the variation of optical density is measured at 435.8 nm in a 
2 mm light path-length cuvette. The respiratory burst is 
continuously recorded after the injection of  zymosan which 
stimulates a cyanide-insensitive oxidase. The mean value, 
for oxygen uptake of nonstimulated polymorphonuclear is 
0.7 nmoles Oat. min -1- 10 -6 PMN, while the maximum rate 
for stimulated cells is 11 nmoles Oat. min 1.10-6 PMN. 

cS~uuitfati ~d~"X,~y'nthesis an~C_NP: Glial markers for 
u r ~ o m a s ?  

A. Martin-Achard, A.-C. Diserens, N. de Tribolet and J.-M. 
Matthieu,. Services de Neurochirurgie et de Pddiatrie, 
CHUV, CH-IOll  Lausanne 

Sulfatide synthesis and 2', 3'-Cyclic nucleotide Y-phospho- 
hydrolase (CNP) ~ctivity were measured in conflutent cul- 
tures derived f r o n ~ m a n  glial and other unrelate~..~mors 
and from normal fi-uman fibroblasts. The incorporation of  

\ 
,/ 
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f (~).~sulfate into sulfatides varied over a 500fold range with 
' no s~'fi'~ficant difference between glial tumor cultures and 

control cultures. Higher sulfatide synt~aesis was observed in 
~( rat C6-glioma, glioma line MG-118, a b~.rain metastasis, 3 of 

7 low grade gliomas and 1 of 2 neurmomas. In 14 per- 
manent glioma lines, the CNP activity was 15.7 
~tmoles/h mg prot (range 7-24) as compared with 7.7 
~tmoles/h mg prot (range 1-26) in controls. Both sulfatide 
synthesis and CNP activity were lower in fibroblasts, 
meningiomas and glioma cultures overgrown by nontumo- 
ral cells. These results indicate that sulfatide synthesis and 
CNP activity are not reliable biochemical markers for 
cultured gliomas. 

Myelin isolation of aggregating brain cultures 
J.-M. Matthieu, P. Honegger and M. Dolivo, Institut de 
Physiologie, Universit~ de Lausanne, CH-I Ol l Lausanne 

Recently, we reported evidence that rotating cell aggregates 
of  mechanically dissociated fetal rat brain myelinate in 
vitro (J.-M. Matthieu et al., Pediat. Res. 11, 1011, 1977). In 
the present study, myelin was isolated from these cultures 
using density gradient centrifugation. The starting material 
was a pool of 20 cultures (102 mg prot.) maintained in vitro 
for 30 days. Purified myelin represented 1% of the total 
homogenate. The specific activity of 2',3'-cyclic nucleotide 
3'-phosphohydrolase showed a 5fold increase in myelin 
(1.0 mmole/hmg prot.) over the starting homogenate. Typ- 
ical myelin proteins were identified in purified myelin after 
electrophoresis on polyacrylamide gels. When compared to 
15-day-old in vivo rat myelin, the fraction isolated from the 
aggregates showed a higher content of high mol.wt pro- 
teins. Furthermore, the major myelin glycoprotein labeled 
with radioactive fucose was shifted toward a higher ap- 
parent mol.wt. These results indicate the presence of im- 
mature myelin. 

! 
Action of a deficiency id biotin on the activities of~ver  
and adipo~e!tissue~yruva~e andlacety| CoA , j  

!carboxy|ases 
M.L. Mayobre, P. Favarger and S. Rous, D~partement de 
Biochemie mJdicale, Ecole de MOdecine, CH-1211 Genbve 4 

Biotin-deficiency exerts a strong inhibitory effect o~ pyru- 
rate carboxylase activity of  liver, adipose tis~u~l~d[kidney 

"~, but is without effect on the incorporation of 3 ~ u " - " v a t e  
'into blood glucose. In contrast it inhibits both'-Ac~tyl CoA 
carboxylase activity and the synthesis of fatty acid in liver 
and adipose tissue. This effect is more pronounced in the 
last one. These results seem to indicate that pyruvate 
carboxylase exists in liver, in an amount much too high 
compared to the concentration of the substrate, the pyru- 
vate, and even if the inhibition of liver pyruvate carbox- 
ylase is higher than that of acetyl CoA carboxylase it 
remains sufficient quantities of" holopyruvate carboxylase 
to normally convert pyruvate into glucose. The similar 
effect of  the biotin-deficiency observed in the adipose 
tissue acetyl CoA and pyruvate carboxylases could be 
explained by the presence of nearly the same quantities of 
both the enzymes and a preferential depletion of  biotin 
from adipose tissue. 

Temperature-dependent aggregation of 
bacteriorhodopsin in phosphatidylcholine vesicles 
U. M~ller and R.J. Cherry, Laboratorium J~r Biochemie, 
ETH-Z, CH-8092 Zi~rich, R. Henderson, Medical Research 
Couneil Laboratory of Molecular Biology, Cambridge, Eng- 
land, M.P. Heyn, Department of Biophysical Chemistry, 
Biozentrum, CH-4056 Basel 

Bacteriorhodopsin has been incorporated into large uni- 
lamellar lipid vesicles following solubilisation of the purple 
membrane with Triton X-100. Its aggregation behaviour 
was investigated using X-ray diffraction, electron microsco- 
py, circular dichroism and rotational diffusion measure- 
ments. At temperatures below the lipid phase transition, 
bacteriorhodopsin crystallizes into patches with the same 
hexagonal lattice observed in the purple membrane. Above 
the phase transition, the lattice disaggregates and the pro- 
tein molecules are monomeric provided the lipid: protein 
ratio is sufficiently high. 

Labeling of human erythrocyte membranes with 
the triplet-probes eosin-isothiocyanate and iodacet- 
amido-eosin: Inhibition of anion-transport 

E. Nigg, M. Kessler and R.J. Cherry, Eidgen6ssische Tech- 
nische Hochschule, Laboratorium f~r Biochemie, ETH-Z, 
CH-8092 Z~rich 

Rotational diffusion of eosin-labeled membrane proteins 
may be investigated using a flash-photolysis technique. The 
binding of eosin-derivatives to band 3 proteins in the 
human red cell membrane is characterized by studying the 
effect of these probes on the anion-transport system asso- 
ciated with band 3. Up to 80% inhibition of sulphate- 
exchange is observed in eosin-labeled red cells, eosin-NCS 
being slightly more efficient than IA-eosin. The monofunc- 
tional eosin-probes are of comparable efficiency to disul- 
fonic acid stilbene derivatives and share common binding 
sites with them, although other sites are labeled as well. 
Fluorescein-derivatives, the precursors in the synthesis of 
eosin-probes, are without effect on anion-transport, proba- 
bly due to the higher pKa-value of the monoanion com- 
pared to eosin. Eosin-induced inhibition is light-indepen- 
dent and can not be attributed to a photosensitizing action 
of these probes. 

Factor VIII, an aggregate of subunit dimers 
B.A. Perret, M. Furlan and E.A. Beck, Central Haematolo- 
gy Laboratory, Inselspital, CH-3010 Bern 

Human factor VIII-related protein (F VIII), purified from 
cryoprecipitate by gel filtration on sepharose CL-2B, was 
electrophoresed on SDS - 2.0% polyacrylamide - 0.5% 
agarose gels. Protein staining revealed multiple aggregates 
with apparent mol.wts of up to 20 x 106. Treatment of void 
volume F VIII with cysteine resulted in a progressive, step- 
wise decrease of molecular size. Intervals between individ- 
ual F VIII bands were estimated by calibrating electropho- 
retie gels with disulphide-reduced subunits of chemically 
cross-linked F VIII and with covalent oligomers of  human 
?M-immunoglobulin. The difference in molecular size be- 
tween F VIII oligomers was equal to a dimer of the basic 
F VIII subunit polypeptide chain (mol.wt ~250,000). 
Similar patterns were found in F VIII oligomers obtained 
from late elution fractions of cryoprecipitate. We conclude 
that F VIII aggregates are multimers of  pairs of  basic 
subunit chains. 
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Effect of phalloidin on isolated rat hepatocytes: 
A possible role of actin microfilaments in regulation 
of cell shape and triglyceride secretion 

M. Prentki, G. Gabbiani, C. Chaponnier and B. Jeanrenaud, 
Laboratoires de Recherches Mddicales et D~partement de 
Pathologie, 64, avenue de la Roseraie et 40, boulevard de la 
Cluse, CH-1200 Genbve 

Phalloidin, a toxin from the genus Amanita, produced 
modifications of hepatocyte shape characterized by protru- 
sions bulging from the cytoplasm, the parenchyma being 
otherwise normal. At the basis of the protrusions, an 
accumulation of  actin microfilaments was detected both by 
electron microscopy and immunofluorescence. Cellular wa- 
ter volume, ATP and potassium content were unmodified. 
The release of triglycerides was inhibited by phalloidin and 
accompanied by an increased cellular triglyceride content. 
The release of triglycerides was inhibited by colchicine and 
the inhibitory effects of  colchicine and phalloidin were 
additive. Although colchicine inhibited total protein and 
albumin secretion, these were only very slightly modified 
by phalloidin. It is concluded that: a) microfilaments may 
play a role in maintaining cell shape; b) if phalloidin and 
colchicine effects represent, respectively, primarily changes 
in microfilamentous and microtubular systems, both sys- 
tems may have complementary roles for the secretion of at 
least triglycerides. 

Somatostatin: Effect on the insulinotropic and 
glucagonotropic activities developed by rat duodenal 
mucosa after arginine ingestion 
F. Rey and J.-P. Felber, Division de Biochimie Clinique, 
CHUV, CH-1011 Lausanne 

Our study has shown that intragastric arginine administra- 
tion (2 g/kg b. wt) to rats was increasing the insulinotropic 
and glucagonotropic activities contained in duodenal 
mucosa, measured by an in situ rat pancreas preparation. 
The effect of  somatostatin on these activations was investi- 
gated. A group of  animals was pretreated with 500 gg/kg 
b.wt cyclic somatostatin. This treatment inhibited the 
development of  the insulinotropic duodenal activity after 
oral load, measured through the increased release of insulin 
in the bioassay. In contrast, the activation of the glucagono- 
tropic activity, measured through the increased release of 
glucagon in our model, was not affected. It is suggested that 
somatostatin might exert a differential action on the 
mechanisms of activation of pancreaticotropic factors of 
duodenum by food administration. 2 different pathways 
are probably involved in the activation of insulinotropic 
and glucagonotropic activities by arginine. 

The binding sites for ~ytochrome c ~xidase and 
c~tocnromeac 1 on cytocnrome c 

R. Rieder and H.R. Bosshard, Biochemisches lnstitut der 
Universit?it, CH-8028 Zi~rich 

It has been conjectured that lysine residues are involved in 
the sp.ecific binding of  cytochrome c to the innerlmitochon- 
d r i ~ e m b r a n e .  We have localized these resl'~dues by 
differ~iial chemical modification. Cytochrome c either 
alone or bound to the oxidase or to c ~ c h r o m e  bc 1 was 
modified with a trace amount of  a [~].~-reagent (acetic 
anhydride or formaldehyde/KBH4) , fully modified with 
ex~s,~of unlabeled reagent and mixed with homogeneous- 
lyP~Cllabeled cytochrome~c. The reactivity of  individual 

~ .  ~ �9 ~ - 3 14 lyslne residues could thereafter be quantltated from H/ C- 
ratios. Some residues were remarkably less reactive in the 

complexes. The binding site for the oxidase was deduced 
from the less reactive residues and is on top and to the left 
of the molecule (conventional front view) involving lysine 
residues 13, 7-8, 86-88 and 72-73. The binding site for 
cytochrome bc 1 overlaps at least partially with the site for 
the oxidase. 

Insulin-like growth factors ( IGF I and II) - 
2 polypeptides homologous to proinsulin 

E. Rinderknecht and R.E. Humbel, Biochemisches Institut 
der Universitiit Zi~rich, CH-8028 Ziirich 

An insulin-like activity not suppressible by antibodies 
against insulin (formerly known as NSILA) was isolated 
from human serum and identified with 2 polypeptides,  
IGF I and II. IGF now appears to be a growth-hormone- 
dependent growth factor for connective tissue cells. The 
complete amino acid sequences of IGF I and II have been 
determined. They are single-chain polypeptides with 70 
(IGF II: 67) residues and with 3 disulfide bridges. Residues 
1-29 (3-32) are homologous to insulin B chain, residues 43- 
62 (41-61) are homologous to insulin A chain. Out of these 
50 (51) positions, 25 (24) are identical in human insulin. As 
in proinsulin, a connecting peptide bridges these 2 portions 
which is, however, only 12 (8) residues long. An additional 
feature not found in proinsulin is a C-terminal extension of 
8 (6) residues. In conclusion, IGF is a new growth hor- 
mone-dependent hormone derived by gene duplication 
from the same ancestor molecule as proinsulin. 

Hypothalamic lesions and the endocrine pancreas 
F. Rohner and B. Jeanrenaud, Laboratoires de Recherches 
MJdicales, 64, avenue de la Roseraie, CH-1205 Genbve 

Ventromedial hypothalamus (VMH) of  normal rats was 
destroyed by passing anodal current through stereotaxical- 
ly-guided electrodes. Subsequent hyperphagia of lesioned 
animals was prevented by feeling VMH-lesioned rats a diet 
matching that of  controls, using an automatic food distribu- 
tor. Pancreases from VMH-lesioned rats had increased 
pancreatic insulin and glucagon content and, when per- 
fused, increased glucose-induced insulin secretion without 
qualitative alteration of the usual biphasic secretion pattern 
of the hormone. Preliminary results suggest that the argi- 
nine-induced secretion of glucagon by perfused pancreases 
from VMH-lesioned rats was also increased when com- 
pared to controls. It is concluded that hypothalamic lesions 
have far-reaching consequences on the regulation of the 
endocrine pancreas. The origin o f  the latter remains to be 
determined. 

Investigation by cross-linking of the state of 
aggregation of human erythrocyte membrane 
acetylcholinesterase observed in presence and absence 
of Triton X-100 
C. ROrner and U. Brodbeck, Medizinisch-chemisches Institut 
der Universitiit, P.O. Box, CH-3000 Bern 9 

Cross-linking of purified human erythrocyte membrane 
acetylcholinesterase with glutaraldehyde and dialkyldiimi- 
dates of different chain length was performed in presence 
and absence of  Triton X-100. The modified enzyme was 
analyzed by SDS-gel electrophoresis and sucrose density 
gradient centrifugation. In absence of detergent the enzyme 
aggregates to multiple molecular forms. These could be 
chemically fixed by glutaraldehyde to a much greater 
extent than by dialkyldiimidates. Cross-linking in presence 
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of detergent yielded the dimeric protomer as the only form. 
These results confirm the hypothesis that purified human 
erythrocyte membrane acetylcholinesterase is an amphipat- 
ic, dimeric protein. Removal of the detergent leads to 
higher mol.wt aggregates which are stabilized by hydro- 
phobic interactions and consist of multiples of the dimer. 

Identification of sulfatgdfglycoproteins al~d 
( mucopolysaccharides i n ~ p h  nodes and]thymus 

U. T. Riiegg, A. Kohler, R. Montesano, P. Vassalli and B. W. 
Fulpius, Departments of Biochemistry, Morphology and 
Pathology, University of Geneva, Sciences I1, CH-1211 
Geneva 4 

The ep i t he l ' ~ze l l s  of the thymus have been shown to 
X incorporate ~SS)sulfate A relationship with thymocyte mat- 
~\ uratlon was'S~ggested (S.L. Clark, J. exp. Med. 128, 927 

1968). We have also detected labeling of the endothelial 
cells of the vascular system in the lymph nodes, which is the 
site of lypaphocyte 'homing'. In order to identify these 

~-, materials/mice were injected with Na 35SO4. After 2-24 h, 
t h y m u s e s " o l " l y m p h  nodes were homogenized and submit- 

ted to proteolytic digestion. The labeled macromolecular 
material was separated by anion-exchange chromatography 
into 2 components. Gel filtration of the first component 
indicated the presence of glycopeptides. The second, more 
acidic component was composed of mucopolysaccharides 
as shown by gel filtration, electrophoresis and enzymic 
degradation. Since polyanionic compounds are known to 
be involved in various cellular interactions, these materials 

t ,  .may play a role in cell recognition and traffic in the 
' ( immune system. 

Ca 2+ redistribution and phenylephrine effects in 
peffnsed rat livers 

M. Salzmann, E. Carafoli and A. Jakob, Medizinische 
Klinik, Universitatsspital, CH-8091 Zi~rich 

The absence of Ca + from the medium prevents phenyleph- 
rine from activating glycogen phosphorylase in hepato- 
cytes. In perfused livers, glycogenolysis was not affected by 
the lack of extracellular Ca 2§ Livers from fed rats were 
perfused in a nonrecirculating system. Ca 2§ and K § in the 
effluent were monitored by ion-specific electrodes, Since 
the metabolic response to phenylephrine was not affected 
by changing the perfusate Ca 2+ from 1.27 to 0.01 mM the 
latter concentration was used to facilitate the measurement 
of Ca 2+. A transient net release of Ca 2+ (0.2 ~tmoles/100 g 
rat weight was recorded between 50 and 260 sec after the 
start of an infusion of phenylephrine (0.5 ~tM). K + was first 
taken up, then released. An increase of glucose and lactate 
production reflecting an enhancement of glycogenolysis 
occurred already during Ca 2+ release. 0.2 mM EGTA had 
no effect on Ca 2+ release and glycogenolysis, indicating 
that Ca 2+ uptake from the extracellular medium was not 
necessary for the triggering of the metabolic response to the 
hormonal signal. 

Effect of fasting and of insulin on the activities of 
acetyl CoA carboxylase and fatty acid synthetase of 
liver and adipose tissue 

S. Sengupta and S. Rous, D~partement de Biochimie m~di- 
cale, Ecole de Mkdecine, CH-1211 Genbve 4 

A short-term activating effect of insulin on the adipose 
tissue fatty acid synthetase in fed rats has been found, while 
there is no action of insulin on liver fatty acid synthetase 
under the same conditions. This action of insulin was 

accompanied by a stimulatory effect on the V m a  x for 
Malonyl CoA of adipose tissue fatty acid synthetase, but no 
modification of the K m for this substrate. Acetyl CoA 
carboxylase of 100,000 x g supernatant of rat adipose tissue 
was found to be inhibited by a 14-h-fasting but this 
inhibition disappeared by administration of insulin 1 h 
before the execution of animals. However, when the mea- 
surement of activity of ACX was carried out with 15,000 x g 
supernatant no inhibitory effect of fasting was observed 
and insulin does not modify ACX activity. These results are 
in accordance with a short-term regulation of ACX and 
FAS of adipose tissue but not of liver by insulin and would 
be explained by an activating action of  this hormone on the 
dephosphorylation of  these enzymes. 

Isolation, characterization and N-terminal amino acid 
sequence of a Baci l lus  cereus  neutral proteinase 
IV.. Sidler, G. Frank and H. Zuber, Institut fiir Molekular- 
biologic und Biophysik, ETH Hi~nggerberg, CH-8093 
Ziirich 

Extracellular neutral proteinase was produced in 10-1- 
batches with Bacillus cereus x 3. The enzyme was extraced 
from the medium by chromatography with Amberli te 
XAD-7 resin. The enzyme was further purified by acetone 
precipitation and affinity chromatography. The mol.wt is 
about 35,000 daltons. The enzyme seems to represent a 
new, more thermostable type of neutral proteinase from 
mesophilic bacilli: Its thermostability is higher (60 ~ than 
that of the B. subtilis neutral proteinase (50 ~ and the 
amino acid sequence shows higher homology to thermoly- 
sin (68%) (produced by a strain of  the species B. stearother- 
mophilus) than to B. subtilis neutral proteinase (25%). The 
N-terminal amino acid sequence is: 
VTGTNKVGTGKGVLGDTKSLNTTLSGSSYYLQD ... 

Effect of inhibited cholesterol synthesis on the activity 
of a microsomal enzyme 

H.P. Siegrist, H. Jutzi, T. Burkart, U. Wiesmann and N. 
Herschkowitz, Department of Pediatrics, University of Bern, 
CH-3010 Bern 

Cerebroside-sulfotransferase (CST), a microsomal, lipid 
requiring enzyme, catalyses the transfer of sulfate to cere- 
broside, forming sulfatide. Our previous work has shown, 
that the enzyme activity is modulated in vitro by the 
cholesterol/phospholipid ratio of microsomal subfractions. 
We now report data in vivo, in which the cholesterol 
synthesis is temporarly inhibited by estradiol. We therefore 
added 10 ~tg estradiol per ml medium to glioblastoma cells 
in culture, Thereby the cholesterol/phospholipid ratio of 
the membranes decreased from 0.32+_0.02 to 0.22+_0.03. 
This effect was observed from 19 to 24 h after inoculation. 
During this period, the CST activity was enhanced from 
3200___ 340 dpm to 6300+_ 500 dpm. After this time, the lipid 
ratio and the enzyme activity returned to normal values. 
These effects could be observed either in microsomal 
subfractions or homogenates of the cells. This model pro- 
vides a usefull tool for the investigation of modulation 
effects in the living cell. 
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Binding of unlabeled bPTH to bovine kidney cortex 
plasma membranes: A method for studying hormone- 
receptor interactions 
K. Solanki and P. Burckhardt, Division de Biochimie 
Clinique, CHUV, CH-1011 Lausanne 

This study reports differences in the binding properties of  
labeled and unlabeled bPTH to partially purified plasma 
membranes from bovine kidney cortex. Membranes with 
PTH-sensitive adenyl cyclase systems were used. bPTH 
was incubated with the membranes. Separation of the 
bound and the unbound hormone was achieved by centrif- 
ugation. Membrane-bound hormone was eluted by acidifi- 
cation, lyophilized and measured by radioimmunoassay. 
Maximal uptake (65%) was observed after 4 min of incuba- 
tion. Inclusion of dimethylsulfoxide and Trasylol in the 
incupation medium improved binding. Increased binding 
was seen with EDTA-washed membranes. Binding was also 
temperature-dependent (4> 22 > 37~ In contrast 1-125 
bPTH prepared by several methods did not show the 
binding characteristics observed with the cold hormone. 
The measurement of receptor bound PTH by radioimmu- 
noassay now offers an alternative procedure for studying 
hormone-receptor interactions. The application of  this 
technique for assaying bit-active hormone in body fluids is 
suggested. 

Potential role of the g~ycosylation o l f~n~sta l l ins  in 
d~b  ettic i c ~  cataractogenesis 
v.J. Stevens, C.A. Rouzer, V.M. Monnier and A. Cerami, 
The Rockefeller University, New York, USA 

The glycosylation of  crystallins was examined_____~_ ___in diabetic 
;~ataracts and in normal lenses from" r~ t s  a ~ a n s .  The 

)(  l ~ s e s  were homogenized, reduced w i t h ( . ~ B H 4 ,  and 
fractionated into in soluble proteins, a-, ~ a'nd y-crystal- 
lins. Amino acid analysis of these fractions from the 
cataractous lenses showed a ninhydrin positive peak and 
tritium counts which both coeluted with N6-1-(1-deoxyglu - 
citolyl)-lysine. The modified lysines were not detected in 
comparable amounts of  normal human or rat crystallins. 
However, glucosyllysine was found in lenses from diabetic, 
noncataractous animals and in normal rat lenses cultured in 
hyperglycemic conditions. The nonenzymatic glycosylation 

\t~ ~ ~ studied in vitro. Solu/~9"-n ~ of crystallins incubated with 
)(L. f \  I~"C]glucose (50 mM) or ' .~]glucose-6-phosphate (5 mM) 
t ~ s ~ w l y  incorporated label into a-, fl-, and 7-crystallins. This 

glycosylation was followed by the development of opales- 
cence in the solutions and hyperaggregation of the crystal- 
lins. These developments were prevented or reversed with 
dithioerythritol. 

Plasma membranes of Candida tropicalis involved in 
the oxidation of n-alkanes 
H. Schneider, W. G. Iverson, G.F. Fuhrmann and A. Fiech- 
ter, Institute of Microbiology, ETH, CH-8092 Ziirich 

The yeast C. tropicalis grows on hydrocarbons. It is possible 
that the yeast plasma membrane, known to be involved in 
many solute transport functions, is responsible for the 
uptake and oxidation of  this water-insoluble substrate, 
Therefore, plasma membranes were isolated from mechan- 
ically disrupted cells by differential centrifugation and 
aggregation of mitochondria. The isolated plasma mem- 
brane fraction was estimated to be 95% pure. Reduced- 
oxidized difference spectra demonstrated an increase of a 
b-type cytochrome in the plasma membranes of alkane 
assimilating cells. An increase of membrane-bound en- 

zymes involved in the oxidation of n-alkanes was indicated. 
as the activity of long-chain alcohol and aldehyde dehydro- 
genase was [0 times higher in plasma membranes of  
hydrocarbon grown cells than in those grown on glucose. 
However. an activity of a mixed function oxygenase was 
not observed. Nevertheless. these results indicate that the 
plasma membrane represents the membrane system re- 
sponsible for alkane oxidation. 

.Biochemical localization o~hormone action within the 
e ~  l ~ c o r t i c  1 ephron of the r~t 
D.W. Scholer and L S. Edelman, Ciba-Geigy Limited, 
Research Department, Basel, and University of  California 
Medical Center, San Francisco. USA 

The intrarenal site of action of several hormones was 
t.studied in the r a ~ n e y  cortex using a system of isolated 
~ . u l e s ,  enriched in distal segments (fraction A) or in 

proximal segments (fraction B). The basic difference in 
composition of both fractions was established by morphol- 
ogy and confirmed by differences in the alkaline phospha- 
tase and hexokinase activities and in the prote in /DNA 
ratio. An enrichment factor of 2-3 could be derived for the 
distal cell (A vs B). Hormone sensitive adenylate cyclase 
activation and specific cytoplasmic binding of  3H-aldos- 
terone were measured in vitro: 

Fraction A Fraction B 
Adenylate cyclase activation 
(%A over basal value; +SEM) 

Parathormone 1 IU/ml 418 • 43 408 + 50 
Vasopressin 20 mU/ml 293_+ 12 100 + 15 

/if'x[ Isoproterenol 10 -6 M 167_+ 7 89+ 10 
t~I/~aldosterone 
(m~'5~ I0-14/rag protein cytosol) 7.4_+ 0.8 3.6_+0.4 

These results indicate a predominently distal site of action 
of  vasopressin, isoproterenol and aldosterone. 

Carcinogenicity and bacterial mutagenicity of 47 
structurally related heterocyclic compounds 
H. Schwind, F. Oesch, F. Zajdela, P. Jacquignon, A. Croisy, 
F. Perin and H. Glatt, Pharmakologisches Institut der 
Universitdt, D-6500 Mainz; INSRM, F-91405-Orsay, and 
CNRS, F-91190 Gif-sur-u France 

47 heteropolycyclic compounds belonging to homogeneous 
series were investigated for carcinogenicity by injection in 
s.c. tissue of XVII nc/Z mice and for mutagenicity with 
Salmonella typhimurium in the presence and absence of  
liver 10,000 x g supernatant from Aroclor 1254 treated rats. 
21 compounds produced tumours. A l l  but one of these 
carcinogens were mutagenic. Of the 26 substances which 
did not produce turnouts 14 were mutagenic, with a poten- 
cy similar to that of the carcinogens. As a possible reason 
for the apparently 'false positives' in the Ames test it is 
suggested that the complexicity of the metabolism of these 
compounds may lead to critical differences in metabolism 
in mouse skin in vivo and in liver homogenate from 
Aroclor treated rats. 

Analysis of urinary peptides as polyaminoalcohols by 
gas chromatography-mass spectrometry 
W. Steiner, A. Otten, Z. Biro and ,4. Niederwieser, Univer- 
sitdtskinderklinik, Steinwiesstrasse 75, CH-8032 Zi~rich 

Urinary peptides from a baby and his elder brother were 
identified by gas chromatography-mass spectrometry as 
Gly-Pro-Hyp-Gly; Gly-Pro-Hyp; Gly-3Hyp-4Hyp; Pro- 
Hyp; and Gly-Pro, analyzed as their polyaminoalcohols 
after reduction with LiA1H 4 and LiAID 4. 

f 
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Effect of dietary phosphate and parathyroid hormone 
(PTH) on phosphate uptake by isolated renal brush 
border membrane vesicles (BBMV) 

R. Stoll, R. Kinne and H. Murer, Max-Planck-lnstitut f~r 
Biophysik, Frankfurt a. M., Federal Republic of Germany 

BBMV of rats kept for %8 weeks on low phosphate diet 
(0.15%) showed a marked increase (ca. 100%) in the 
sodium-dependent phosphate uptake rate compared to 
those isolated from animals kept on a high phosphate diet 
(2.0%). Phosphate uptake by BBMV isolated from normal 
phosphate diet (1.0%) animals decreased by 35% after PTH- 
administration (30 USP 1 h prior to sacrifice, i.p.). 
Phosphate uptake by BBMV isolated from high phosphate 
diet animals increased by 50% after acute parathyroidecto- 
my. In low phosphate diet animals PTH administration 
decreased phosphate uptake by BBMV only if  the animals 
had been repleted (5 ml 20 mM NaH2PO 4 i.p. 1 h prior to 
sacrifice). Under all experimental conditions sodium- 
dependent D-glucose transport by BBMV was unaffected. 
The results demonstrate that dietary phosphate and PTH 
affect the activity of  the sodium-dependent phosphate 
transport system. Since the dietary effects can be reversed 
only partially by acute changes in the PTH-system other 
factors must be involved in the regulation of proximal 
tubular phosphate transport. 

Low molecular weight calcium-binding proteins from 
chicken muscle 

E.E. Strehler, H.M. Eppenberger and C.W. Heizmann, 
Institut ffir Zellbiologie, ETH, H6nggerberg, CH-8093 
Z~rich 

Parvalbumin (PV; Mr=  12,600), parvalbumin-like protein 
(PV1P; 12,800), an 8000-protein and 2 other components 
(1 : 12,400; 2:11,700) were purified from chicken leg muscle. 
I-3 Ca++/motecule were bound to all proteins. PV is 
distinct from PV1P, components 1 and 2 and from the 
8000-protein in aminoacid composition and affinity for 
Ca ++. Antibodies against chicken PV do not corss-react 
with any of the other proteins. PV was only found in leg, 
white and red back (but not in breast) muscles and in brain 
whereas PV1P was detected in several muscle and nonmus- 
cle tissues. PV could not be localized within a distinct 
muscle structure while PV1P could be localized within the 
I-band region of isolated myofibrils. In primary muscle cell 
cultures no accumulation of PV was detected whereas 
PV1P accumulated in parallel to myosin, actin and MM- 
creatine kinase. In vivo accumulation of PV was earliest 
detected in leg muscle and brain of l-day-old chickens 
indicating a more specialized function for this protein. 

The influence of the electrochemical potential of Na + 
(A/~Na +) on phlorizin-binding to the Na+-dependent 
D-glucose translocator of intestinal brush-border 
membrane vesicles 

G. Toggenburger, M. Kessler and G. Semenza, Laboratorium 
fi~r Biochemie tier ETH, Universitdtstrasse 16, CH-8092 
Zi~rich 

The binding of phlorizin (a competitive inhibitor of D- 
glucose transport, as identified by both transport kinetic 
and binding studies) to the Na+-dependent glucose trans- 
porter is influenced by the electrochemical potential of the 
cosubstrate (Na +) across the membrane. This was shown by 
imposing different ion diffusion potentials across the mem- 
brane and measuring phlorizin-binding before sizable dissi- 
pation of the A 5 u had occurred. For  optimal phlorizin- 

binding the presence of both Na + and electrical potential 
difference A 5 u (negative inside) were found to be neces- 
sary. An inverted membrane potential decreased phlorizin- 
binding. The time course of phlorizin-binding during dissi- 
pation of A/~ya+ (with either Na~-= Na~ or Na~-~ Na~) was 
also investigated. 

Sequence studies on lactic dehydrogenases (LDHs) 
from thermophilic bacilli and comparison with LDHs 
of mesophilic sources 
J.D. Tratschin, G. Frank, H.P. Schdr and H. Zuber, lnstitut 
fi~r Motekularbiologie und Biophysik, ETH HOnggerberg, 
CH-8093 Z~rich 

LDHs of B. stearothermophilus and B. caldotenax are 
tetramers of identical polypeptide chains with mol.wts of 
34,500 and 36,000, respectively. The thermophilic LDHs 
contain more Arg and the LDHs from mesophilic bacilli 
and higher organisms, correspondingly, more Lys residues. 
CNBr cleavage of the B, stearothermophilus enzyme yields 
6 fragments. 75% of the primary structure was elucidated by 
automatic Edman degradation of the intact subunit and of  
the CNBr fragments. In the N-terminal region of  LDH 80% 
sequence homology was found between the thermophilic 
bacilli, 65% between the thermophilic bacilli and the meso- 
philic bacillus B. X~ and 30% between the thermophilic 
bacilli and higher organisms. A significant feature is the 
absence of the first 14 residues in bacterial LDHs. 

Kinetic studies on NADPH-dependent aldehyde 
reductase from human liver 

B. Wermuth and J.P. yon Wartburg, Medizinisch-chemi- 
sches Institut der Universitdt, CH-3012 Bern 

Double reciprocal plots of initial velocities with respect to 
the substrates of the reaction NADPH + H + + D-glucuro- 
nate ~ L-gulonate + NADP + yielded intersecting patterns 
indicating a sequential kinetic mechanism. At pH 7.4 the 
Kin-values for NADPH, NADP +, D-glucuronate and L- 
gulonate were 1.6 pM, 5 ~aM, 3 mM and 5 mM, respectively. 
The ratio o f V J V  2 was 200 and the Keq 10 10 M-I. Product 
inhibition studies in the forward direction gave noncompet- 
itive patterns with the exception for the nucleotides which 
were mutually exclusive. In the back reaction competitive 
inhibition patterns were obtained with NADPH for 
NADP + as well as L-gulonate as variable substrates. At 
pH 7.4 initial velocities of the glucuronate inhibited reac- 
tion could not be determined due to immediate nonlineari- 
ty of the progress curves. Noncompetitive inhibitions were, 
however, obtained at pH 8.8. These findings are best 
explained by an ordered reaction mechanism with the 
reduced coenzyme binding first and the oxidized coenzyme 
leaving last. 

Polymorphism in sarcoplasmic Ca-binding proteins 
from crustaceans 

W. Wnuk, Department of Biochemistry, University of Gene- 
va, P.O. Box 78, CH-1211 Geneva 8 

Earlier studies from this laboratory have revealed the 
existence of  sarcoplasmic Ca-binding proteins, SCP's, 
monomer mol. wt ca. 20,000, in various invertebrate species 
(arthropod, annelids, molluscs) as well as in protochor- 
dates. In crustaceans, these proteins exist as dimers that 
dissociate in the presence of SDS or urea in subunits of 
mol.wt 22,000, possessing each 3 high affinity Ca-sites 
(K D < 10 6 M. Upon DE-52 cellulose chromatography, the 
SCP from crayfish emerges in 3 peaks in the proportion of 
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14:1.5:1. The iso-SCP's corresponding to these peaks do 
not differ in Ca-binding properties. Gel electrophoresis and 
isoelectrofocusing experiments, in the absence and in the 
presence of urea, lead to the conclusion that the 3 iso-SCP's 
have a subunit composition of a 2, aft and f12 with respective 
pI's of 4.70, 4.55 and 4.40 for crayfish. Similar results have 
been obtained in the instance of lobster. 

Homology between myosin light chains and 
invertebrate sarcoplasmic Ca-binding proteins 

W. Wnuk and J.A. Cox, Department of Biochemistry, 
University of Geneva, P.O. Box 78, CH-1211 Geneva 8 

Invertebrate sarcoplasmic Ca-binding proteins (SCP's) bind 
strongly 1 to 3 g atoms of Ca per monomer (mol.wt 17,000- 
22,000). The amino acid composition of SCP's from 6 
invertebrate species has been determined and compared 
with the values published for muscular Ca-binding proteins 
such as myosin light chains, troponin C and parvalbumins. 
To this effect, the Cornish-Bowden index of composition 
divergence (J, theor. Biol. 65, 735, 1977) was used. Signifi- 
cant sequence homology was found between Am_phioxus, 
clam and sandworm SCP's and myosin light chains from 
rabbit and scallop. Although the analysis used here gave no 
indication as to whether a sequence homology can be 
postulated between crayfish, lobster and earthworm SCP's 
and the above myosin light chains, it suggests nevertheless a 
possible ancestral relationship between invertebrate SCP's 
and myosin light chains, as well as with troponin C and 
parvalbumins, the sequence homology of which is well 
documented (Collins, Nature 259, 699, 1976). 

Evolution of the Ca-binding properties of troponin C 

W. Wnuk and E.A. Stein, Department of Biochemistry, 
University of Geneva, P.O. Box 78, CH-1211 Geneva 8 

Our latest studies on troponin C (TN-C) from crayfish tail 
and carp skeletal muscle show that a) both proteins possess 
1-2 sites that bind exclusively Mg2+; b) crayfish TN-C has 
a single site, specific for Ca2+; c) carp TN-C possesses 
4 sites that accommodate Ca 2+, 2 of which can also bind 
Mg 2+. Striated muscles from other vertebrates examined so 
far (e.g. rabbit skeletal and bovine heart) also have a TN-C 
with 3-4 calcium sites. Only actin-linked control is found in 
these muscles. In contrast, invertebrate muscles (lobster and 
Limulus, beside crayfish) possess a TN-C with a single site 
for Ca 2+, but are doubly regulated by both actin- and 
myosin-linked controls (Lehman, Biochem. J. 163, 291, 
1977). It appears that in the course of evolution, TN-C's 
have acquired multiple Ca-sites which provide a coopera- 
tive response of myofibrils to Ca-binding, allowing a more 
sensitive tuning of  contractile activity by variations in 
calcium concentration. This might explain why the myosin- 
linked control is no longer found in vertebrate striated 
muscles. 

The oxygen cuvette: A new concept for the 
measurement of the oxygen concentration in gases and 
fluids 
H. U. Wolf, R. Zander and W. Lang, Abteilung Pharmakolo- 
gie und Toxikologie der Universitdt Ulm, D-7900 Ulm, and 
Physiologisches Institut der Universitat Mainz, D-6500 
Mainz, Federal Republic of Germany 

A simple and precise photometric method for the determi- 
nation of  the oxygen concentration in gases and fluids was 
developed, which is based on the colour reaction between 
oxygen and alkaline catechol solution containing Fe(2 + )- 

ions. The cuvette is produced by filling the reaction solu- 
t/on (2.5 ml of  25 mM catechol + 5 mM Fe(NH4)2(SO4) z in 
0.1 N NaOH) into a cylindrical cuvette (10 mm light path) 
in an oxygen-flee atmosphere. It is closed by an airtight 
membrane suitable for sample injection. At 490 nm, the 
absorbance is proportional to the oxygen content of  the 
sample up to an absorbance of 2.5. The cuvette is calibrated 
by injection of 10 lal of  air or of a suitable NaJO3-solution 
by a precision syringe through the membrane. By use of a 
portable (battery-operated) photometer, the oxygen 
concentration can be easily determined in 10-100 Ixl sam- 
ples of gases and fluids with an accuracy of 1-2% within 
2 min for a wide clinical, environmental and laboratory 
application. 

NMR-studies of the solution conformation of 
glucagon 

K. Wftthrich, A. Bundi, Ch. Boesch, M. Oppliger and R. 
Andreatta, Institut J~r Molekularbiologie und Biophysik, 
ETH Hrnggerberg, CH-8093 Zi~rich, and Forschungslabo- 
ratorien der Division Pharmazeutika der Ciba-Geigy AG, 
CH-4002 Basel 

Dilute aqueous solutions of monomeric glucagon were 
investigated by high resolution 1H NMR-techniques. Essen- 
tial structural information was obtained from studies of 
selected synthetic partial sequences and analogue peptides. 
While glucagon is predominantly in an extended flexible 
form, the solution conformation includes a quite rigidly 
structured region extending from residues 22 to 25, for 
which a detailed description was obtained. In contrast to 
the general experience so far with globular proteins, the 
solution conformation of  this polypeptide hormone is of a 
different type than the crystal structure. In particular, the 
occurrence o'f a C-terminal a-helix can be excluded on the 
basis of the NMR-data. It remains to be seen whether the 
all important polypeptide conformation on the receptor site 
is related more closely to the solution conformation or the 
crystal structure. 

Evidence for a cAMP-independent stimulation of 
lipolysis in rat adipose tissue (AT) 

J. Zapf M. Waldvogel, P. Zumstein and E.R. Froesch, 
Medizinische Klinik, Kantonsspital, CH-8091 Zftrich 

Digestion of normal and diabetic AT with collagenase 
results in a 6- and 15fold decrease in the sensitivity of fat 
cells (FC) to the lipolytic action of epinephrine (epi), but in 
a 4- and 20fold increase in their sensitivity to the lipolytic 
action of ACTH. The kinetics of the doSe-response curves 
of epi- and ACTH-induced lipolysis are completely dif- 
ferent in AT and FC. The dose-response curves of the epi- 
stimulated increase in cAMP and protein kinase (PK) 
activity are, however, similar in AT and FC. In contrast, 
half-maximal stimulation of cAMP and PK occurs at 
100fold lower ACTH concentrations in FC than in AT. At 
epi-and ACTH-concentrations, which stimulate lipolySis 
nearly half-maximally, no significant increase in cAMP- 
and PK-activity is detectable. Our results seem compatible 
with the hypothesis that low epi- and ACTH-concentrations 
mediate lipolysis in AT mainly by a cAMP-independent 
mechanism, which is partly lost after preparation of  FC. 
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Increased sensitivity to epinephrine (epi) of lipolysis 
and of the adenylate cyclase-protein kinase (PK) 
system in diabetic rat adipose tissue (AT) and fat cells 
(FC) 
U. Zapf 31. Waldvogel, P. Zumstein and E.R. Froesch, 
Medizinische Klinik, Kantonsspital, CH-8091 Zi~rich 

Epi - but not ACTH - stimulates glycerol release from 
diabetic rat AT half-maximally at 8fold lower concentra- 
tions than in normal AT. Lipolysis in diabetic FC is 3 times 
more sensitive to both epi and ACTH than normal FC. Epi 
- but not ACTH - causes half-maximal cAMP and PK 
responses in both diabetic AT and FC at 3fold lower 
concentrations than in normal AT and FC. In accordance 
with these findings is a 3fold increase in epi-sensitivity of 
the adenylate cyclase in FC-ghosts from diabetic AT. Basal 
cAMP-levels and PK-activities are not significantly dif- 
ferent in AT of  normal and diabetic rats if  expressed per gg 
of  protein. However, per g fresh weight, cAMP and PK 
activity are elevated in diabetic AT. Increased sensitivity to 
catecholamines of diabetic AT provides an additional ex- 
planation for elevated plasma-free fatty acids in the diabet- 
ic state. Furthermore, insulin seems to play a role in 
modifying the catecholamine response of AT. 

Purification of phosphatase activity of human 
crythrocytes 

R. Zecher and H. If. Wolf, Institut fiir Biochemie der Univer- 
sitiit Mainz, D-6500 Mainz, and Abteilung Pharmakologie 
und ToMkologie der Universitdt Ulm, D-7900 Ulm (Donau), 
Federal Republic of Germany 

In order to find out any relationship between high-affinity 
Ca2+-ATPase (EC 3.6.1.3) and Ca2+-dependent p-nitro- 
phenylphosphatase (EC 3.1.3.1) of human erythrocytes, we 
tried to isolate and characterize the phosphatase activity. - 
Human blood (group 0, Rh +) was washed 3 times with 
isotone KCl-solution. The packed erythrocytes were diluted 
1:1 with 10 mM CaC12 and 40 mM morpholinopropanesul- 
fonic acid (MOPS), pH 7.5, and hemolyzed by freezing at 
- 8 0  ~ After thawing, the hemolyzed erythrocytes were 
diluted 1:1 with 10 mM MOPS, pH 7.5, and.the membranes 
were sedimented at 37,000• for 40 rain. Soluble 
phosphatase activity of  the supernatant was purified on 
DEAE-sepharose CL-6B using a linear gradient of 20- 
250 mM KC1. After precipitation of the most active frac- 
tions with 80% (NH4)2SO4, further purification was carried 
out on sephadex G-100 at 150 mM K +, 2 mM Mg 2+, 0.2% 
mercaptoethanol and 20 mM MOPS, pH 6.8. The phospha- 
tase activity could be purified 2100fold up to 11.6 U/mg  
protein. As shown by SDS-gel-electrophoresis, the mol. wt 
of the active material is _< 30,000 daltons. 
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Dopamine currents in cell R15 of Aplysia 

W.B. Adams, A.H. Drummond and I. B. Levitan, Friedrich- 
Miescher-lnstitut, Postfach 273, CH-4002 Basel 

Aplysia californica abdominal ganglia are isolated, bathed 
in culture medium and desheathed. Cell R15 is penetrated 
with 2 electrodes for voltage clamping. Dopamine and 
dopamine antagonists are perfused over the preparation. 
Hyperpolarizing currents elicited by step increases in dopa- 
mine concentration reach their final levels in 10-20 min. 
Complete washout requires 20-40 min. Dopamine currents 
can be elicited by concentrations as small as 10 -6 M; 
saturating currents require concentrations in excess of 
1 0  -4 M. Hyperpolarizing synaptic currents elicited by stimu- 
lation of the branchial nerve are depressed by bath applica- 
tion of dopamine in proportion to the current elicited 
directly by dopamine. Both the dopamine current and the 
synaptic current are inhibited stereospecifically by LSD in 
concentrations of  10 -6 M or less. The results suggest that 
dopamine is an agonist at postsynaptic receptors and possi- 
bly at nonsynaptic receptors that have characteristics simi- 
lar to the synaptic receptors. 

Serum-free hepatocyte culture: Evidence for de novo 
synthesis of multiple forms of cytochrome P450 
F. A lthaus, J.F. Sinclair, P. Sinclair and U.A. Meyer, Div. 
Clin. Pharmacol., Univ. Hospital, CH-8091 Zi~rich 

Chick embryo hepatocytes in primary monolayer culture 
maintain highly differentiated drug-metabolizing functions 
comparable to those of mammalian liver in vivo. Induction 
of at least 3 forms of  P450 hemoproteins was observed 

when cells were exposed to appropriate inducer com- 
pounds. Induction was shown by a) analysis of CO-binding 
spectra, b) relative increases in activities of aminopyrine 
demethylase and arylhydrocarbon hydroxylase, c) increase 
in particular protein bands of mol. wt 49,000-57,000 daltons 
on SDS-polyacrylamide gel electrophoresis. De novo syn- 
thesis was confirmed by increased incorporation of 35S- 
methionine into drug-induced protein bands relative to 3H- 
methionine into controls. Addition of insulin (10 -7 M) was 
required for induction. This chick embryo liver cell system 
provides a new tool for the study of the regulation of  
hepatic metabolism of drugs and carcinogens. 

'Permissive' role of the beta-adrenergic system in 
drinking induced by circulating renin 
J. Atkinson, L. Peters-Haefeli and G. Peters, lnstitut de 
Pharmacologie de l'UniversitO, CH-1011 Lausanne 

In uninephrectomized rats, constriction of the artery to the 
remaining kidney produced a 5fold increase in plasma 
renin level and a 50% decrease in renal renin concentration. 
This renin release stimulated water intake (28 ml/kg 6 h 
verus 9 ml for sham constriction). Pretreatment with 1 or 
3 mg/kg 1-propranolol s.c. 30 min before constriction did 
not block renin release, but diminished the drinking re- 
sponse (20 and 10 ml /kg6  h, respectively). We suggest that 
drinking induced by the increase in circulating renin levels 
(provoked by renin release following constriction) is in 
some way mediated by the beta-adrenergic system. 
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Effect s of ions, analogs and drugs on high-affinity 
uptake of taurine by glial and neuronal cells 

V.J. Balcar (present address: Ciba-Geigy AG, CH-4002 
Basel), J. Borg and P. Mandel, Centre de Neurochimie, 
F-6700 Strasbourg, France 

High affinity uptake of taurine hy cultured glial (clones NN 
and I6) and neuronal (neuroblastoma clones M1 and 
M1NN) cells was dependent on the external [K+], [Na +] 
and [Ca2+]. Kinetic analysis suggested that 2 Na + were 
required for uptake of 1 molecule of taurine. The uptake 
was less efficient without K + as well as at [K + ] higher than 
10 mM. In the absence of  Ca 2+ the uptake by glia but not 
neurones was reduced by 50%. The Ca2+-independent 
component was not affected by high [K +] (up to 50 mM). 
fl-Alanine and hypotaurine inhibited uptake of taurine in 
all 4 clones while GABA and giycine were much weaker 
inhibitors. Several other analogs had only marginal effects, 
but certain drugs (strychnine and p-chloromercuriphenyl 
sulphonate but not picrotoxin and bicuculline) were strong 
inhibitors. Comparison of glial and neuronal uptake 
showed "no significant difference in structural specificity or 
sensitivity to drugs. 

The effects of the blockade of presynaptic 
a-receptors by yohimbine and mianserine on the levels 
of 4-hydroxy-3-methoxyphenethyleneglycol sulphate 
(MOPEG-SO4)  in different brain regions of the rat: 
Influence of mianserine on daily rhythm in M O P E G -  
SO 4 level 

P.A. Baumann and P. C. Waldmeier, Research Department, 
Pharmaceutical Division, Ciba-Geigy Limited, CH-4000 
Basel 

Yohimbine, a selective blocker of  presynaptic noradrener- 
gic a-receptors, and mianserine, an antidepressant drug 
which also blocks these receptors, were investigated with 
respect to their effects on MOPEG-SO 4 levels in different 
brain regions, YohimNne (2 mg/kg i.p.) caused similar 
increases in MOPEG-SO 4 content in all the brain regions 
tested (50-60%), with the exception of the cerebellum 
(22%). These effects were not altered after inhibition of 
catecholamine synthesis by a-methyl-p-tyrosine, suggesting 
that measurement of  MOPEG-SO 4 gives a valid index of 
noradrenaline release. In contrast to the effects of  yohim- 
bine, mianserine (30 mg/kg s.c.) preferentially increased 
the MOPEG-SO 4 level of the cortex. The mianserine- 
induced increase faded after 8 h, but a second increase was 
observed in the brain stem during the following night. 

The tumor promoting action of diterpene esters in vivo 
correlates with their potency to release prostaglandins 
from macrophages in vitro 

K. Brune and E. Hecker, Biozentrum, Department of Phar- 
macology, CH-4056 Basel; Department of Biochemistry, 
Deutsches Krebsforschungszentrum, D-69 Heidelberg, Fed- 
eral Republic of Germany 

Some diterpene esters of  different plant origin have been 
found to exert considerable eocarcinogenic in terms of 
initiation promoting and irritant effects in mouse epidermis 
in vivo. Both effects may be related to perturbation of  cell 
membranes. Prostaglandin (PG) release may also be 
regarded as the result of  membrane perturbation. We, 
therefore, measured the potency of a variety of  diterpenes 
(initiation promoters) to release PG's from macrophages. 
We found that there is a close correlation between both 

effects. The most potent promoters, e.g. TPA, were effec- 
tive inducers of PG release at 10 -8 M. This effect was 
paralleled by vacuole formation. Many chemically related 
compounds having little or no promoting activity likewise 
have no PG releasing potency. Solitary carcinogens (initia- 
tors and irritants) did not induce PG release from macro- 
phages. The implications of these observations are dis- 
cussed. 

Influence of sex hormones on oral consumption of, 
tolerance to and dependence on morphine under 
'crowded' and 'uncrowded' housing conditions in the 
rat 

Ruth Burckhardt and G. Peters, lnstitut de Pharmacologie, 
C H- I O l l Lausanne 

Male and female rats were castrated or sham-castrated. 
3 weeks later castrated animals were split into 2 groups, one 
receiving i.m. injection of opposite sex hormones, i.e. 
testosterone (as isobutyrate: 50 mg/kg once) for ex-females 
and oestradiol (as benzoate+ 3benzoate-17acetate= Ovo- 
cyclin Depot| mg/kg on 7 consecutive days) for ex- 
males, the other receiving vehicle. Sham-operated received 
vehicle. Rats were then housed 2 or 10 per cage, 'un- 
crowded' or 'crowded', and given 0.5 mg/ml morphine-HC1 
in 10% v/w sucrose as only drinking fluid. After 2 weeks 
tolerance and dependence were assessed. Endogenous and 
exogenous male hormones reduced morphine consump- 
tion, b. wt and survival, tolerance and dependence. Female 
hormones had opposite effects. Castrated rats without 
hormone treatment showed intermediate results. Crowded 
housing depressed consumption and survival in both hor- 
monal males and females but not in nonsubstituted cas- 
trates. 

Specificity of histamine-sensitive adenylate cyclase 
and its blockade by H2-receptor antagonists 

W.P. Burkard, Pharm. Res. Department, F. Hoffmann-La 
Roche & Co., CH-4002 Basel 

Adenylate cyclase from gastric mucosa of  guinea-pigs was 
measured in the presence of KC1, NaC1, Tris pH = 7.5, 
theophylline 10 mM each, EDTA 1 mM and ATP 0.5 raM. 
The enzyme was activated 2- to 4fold by histamine, 4- 
methylhistamine, 4-, N-dimethylhistamine, the phospho- 
nate analogue of GTP, GMPPNP and a thiourea deriva- 
tive, dimaprit, at 10 -4 M. Dopamine and isoproterenol 
(10 mM) were inactive. NaF (10 mM) increased the cyclic 
AMP formation about 20fold. Cimetidine, a H2-receptor 
blocking agent, antagonized the action of 4-methylhista- 
mine (10 raM) by about 50% at 22 gM (=  ICs0), similar to 
metiamide (70 ~tM). However, compounds of different 
classes such as imipramine (2.5 IxM), amitriptyline 
(1.7 gM), chlorimipramine (1.3 gM), Ro 11-2456 (0.3 gM), 
an inhibitor of 5-HT uptake, phenoxybenzamine (8.5 gM), 
clemastine (04 gM) or mepyramine (50 gM) (both H l- 
receptor blocking agents) antagonized the action of 4- 
methylhistamine. Therefore, this enzyme preparation is not 
specific enough to characterize a Hz-receptor blocking 
agent. 
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Effect of general anesthetics on plasma catecholamine 
concentrations 
M. O. Carruba and G. B. Picotti, Inst. Pharm., University o f  
Milan, Italy, M. Da Prada, Pharm. Res. Department, Hoff- 
mann-La Roche & Co, CH-4002 Basel 

A chronic intrajugular cannulation technique permitted 
sampling of blood from freely moving rats in absence of 
stress. Determination of the sample plasma levels of adren- 
aline (A), noradrenaline (NA) and dopamine (DA) was 
performed by means of a new specific and sensitive 
radioenzymatic method (Da Prada et al., Life Sci. 19, 1161, 
1976). The values obtained ( A =  175+31, N A =  509+46, 
DA = 84+9 pg/ml) were about ~10 of those from decapitat- 
ed or handled rats. A 2-h-lasting increase of A and NA was 
measured in ether anesthesia whereas with halothane only 
NA was affected. Whilst ketamine (60 mg/kg i.p.) induced 
a transient increase in NA only (peak at 20 min), urethane 
(1.2 g/kg i.p.) caused a long-lasting elevation of all 
3 amines. In contrast to thiogenal (100 mg/kg i.p.) which 
induced a 2.5fold increase of NA, nembutal (45 mg/kg i.p.) 
was inactive on A-, NA- and DA-levels. Chlorisondamine 
pretreatment (15 mg/kg i.p.) prevented the ether-induced 
increase of both A and NA plasma levels. 

Tolerance and cross-tolerance to the effects of 
nicotine and amphetamine on food intake and body 
weight 
W. Classen and 1s Bgittig, Institut fi~r Verhaltenswissen- 
sehaft, ETH, CH-8006 Zi~rich 

Rats were habituated to a schedule of 4 h daily food access 
and water ad lib. Following 1 week of baseline measure- 
ments (100%), 10 rats were injected s.c. with 0.4 mg/kg 
nicotine (NIC), another 10 rats with 1.5 mg/kg d,l-amphet- 
amine (AMPH) shortly before and after daily food access. 
Over 4 weeks of treatment the food intake, which was 
reduced drastically at the beginning, recovered partially for 
the first-h- (NIC: 75%, AMPH: 60%) and more so for the 4- 
h-period (NIC: 90%, AMPH: 115%). Only AMPH-rats lost 
b.wt (p 0.01). Substituting NIC for AMPH immediately 
increased first-h-intake to 108% (p 0.01); 4-h-intake 
remained stable (113%). When AMPH was substituted for 
NIC first-h-intake decreased comparable to first-wk ano- 
rexia (22%; p 0.01); 4-h-intake was reduced to 83%. In the 
second week of treatment with substitute drugs, each drug 
produced its pattern of intake as seen prior to cross- 
tolerance testing. These results suggest that with the devel- 
opment of tolerance to AMPH, tolerance also develops to 
NIC - but not vice versa. 

Changes in the social behaviour of mice after 
antidepressants and neuroleptics 
A.K. Dixon, Research Institute Wander Ltd, a Sandoz 
Research Unit, P.O. Box 2747, CH-3001 Bern 

The social activity shown by pairs of caged adult male 
OLAC mice in a 6-min encounter was determined ethologi- 
cally after the dominant mice had received single oral doses 
of drugs 1 h beforehand. 6 behavioural activities were 
measured: Nonsocial, social-investigation, aggression, 
defensive-ambivalence, flight and sex. In dominant mice, 
aggression was increased by imipramine (1 and 5 mg/kg), 
dibenzepin (0.5, 1, 2.5 and 5 mg/kg) and phenelzine (5 and 
10 mg/kg), higher doses being more inhibitory. D-amphet- 

amine (0.1, 0.5, 1.5 and 10 mg/kg) progressively inhibited 
aggression but increased flight. Clozapine (0.5, 1 and 3 
mg/kg) and chlorpromazine (0.5 and 1 mg/kg) reduced 
aggression hut tended to increase sex and defensive-ambiv-. 
alence. Social behaviour studies thus provide a means of 
characterizing different classes of psychoactive drugs even 
when very low doses are used. 

.i3I-~LSD labels ,  a novel/dopamine ireceptor in 
mollnsclm~g_anglia 
A.H. Drummond, Franziska Bucher and I. B. Levitan, Fried- 
rich-Miescher-Institut, CH-4002 Basel 

3H-LSD binds to both dopamine and serotonin (5HT) 
receptors in a particulate fraction derived from the central 
nervous system of~l i~( jwmat ia .  In the presence of 100 gM 
5HT, binding of  'rI~-LSD is only to dopamine receptors 
(>  90% pure). This dopamine-sensitive LSD-binding is 
inhibited stereospecifically by d-LSD and d-butaclamol, 
but not by cis-flupenthixol. Also, while ergot alkaloids are 
potent inhibitors of binding (K a ~< 1 nM), neuroleptics are 
generally weak (Ka> 0.1 gM). Dopamine and analogues 
such as epinine and (3,4-dihydroxyphenylamino)-2-imidaz- 
oline (DPI) are inhibitors in the micromolar range, as are 
tryptamine derivatives such as bufotenine, N-methyltrypta- 
mine and 6, 7-dihydroxytryptamine. This spectrum of phar- 
macological action is similar to tl~at reported for inhibitory 
dopaminergic synapses on Helix ]neurones, but is different Y- 
from that found at vertebrate dol:h~ninergic receptors. 

Cardiovascular effects of calcium antagonists in 
chronically instrumented, conscious dogs 
R. Eigenmann, M. Gerold and G. Haeusler, F.. Hoffmann-La 
Roche, CH-4002 Basel 

The cardiovascular effects of verapamil (V), nifedipine (N) 
and Ro 11-1781/001 (Ro) were studied in 4 conscious dog 
models. Mean arterial blood pressure, measured at the 
modified carotid loop, decreased after oral administration 
of 30 mg/kg of V by 15%, but not after N and Ro. Coronary 
blood flow increased by 91% after V (30 mg/kg p.o.), by 
110% after N (100 mg/kg p.o.) and 170% after Ro (30 
mg/kg p.o.). The abdominal aortic blood flow increased 
after 30 mg/kg p.o. of V by 50%, of N by 90% and of Ro by 
178%. Left ventricular pressure and dp /d t  were measured 
with a telemetric device. 30 mg/kg p.o. of V decreased 
LVP and dp/dt, N was inactive and Ro produced a weak 
positive inotropic effect. V caused tachycardia fol- 
lowed by bradycardia, N and Ro increased heart rate. The 
structurally related V and Ro markedly differ in their 
vasodilator properties and in their effects on myocardial 
contractility. It is concluded that calcium antagonists may 
display a variable degree of selectivity towards cardiac and 
vascular smooth muscle. 

irChron~d~'~aDplication oflserotoniner~icldrugs does not 
~6dif~s"~rotouir~recep~oor binding % 3 - -  

H. Feet, A. Wirz-Justice, K. Krduchi and M. Lichtsteiner, 
Psychiatrische Universitiitsklinik, CH-4025 Basel 

Chronic application of substances acting on the noradrena- 
line system has been found to cause sub- or supersensitivity 
of /?-adrenergic receptors. We were interested to s e e j f  
similar changes occurred in the serotoninergic system. 3(3(3~ 
5HT~binding was measured in r ~ t  c~rtex membrane prep- ~" '4 
arati0ns after daily i.p. injection ot the  precursor amino 
acid 1-5HTP (100 mg/kgday  for 5 weeks), the 5HT uptake 
inhibitor clomipramine (10 mg/kg day for 4 weeks), and the 
5HT receptor antagonist metergoline (2 mg/kg day for 
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3 weeks). There was no difference in 5HT-binding between pronouced shape change (EDso 5x 10 -6 to 2x  10 -7 M). 
untreated controls, acute administration to chronically Mezcaline was weaker (EDs0 3x  10 -5 M). The most 
treated saline controls or to drug-treated animals, in any potent antagonists of  the shape change induced by 10 -6 M 
group. Thes e results indicate that neither sub- nor " :5HT were ergoline derivatives, cinanserine and neuroleptic 
supersensiti~;ity can be induced in 5HT receptors using this drugs (IC50 10 -8 to 10 -9 M). In contrast, methysergide was 

a weak inhibitor of  the ADP-induced shape change (ICs0 methodology. 

The measurement of some cardiovascular parameters 
in chronically instrumented dogs 

M. Gerold. R. Eigenmann and G. Haeusler. F. Hoffmann-La 
Roche, CH-4002 Basel 

The experiments were carried out on 22 trained female 
Alsatian dogs with a mean b.wt of 24.5+0.6 kg. For blood 
flow studies, electromagnetic flow-probes of appropriate 
size and a pneumatic occluding cuff for establishing zero 
flow were implanted and cables and catheters exteriorized 
on the dogs' back. Measurements were made on. nonsedat- 
ed dogs with a Micron flowmeter. In coronary flow studies 
(n = 8) mean control flow in the circumflex branch of the 
left coronary artery was 63.6_+7.9 ml/min,  heart rate (HR) 
89.4_+5.7 bpm and mean duration of successful use of the 
dogs (DSU) 32.4_+10.2 days. For measurements of abdomi- 
nal aortic blood flow (n = 8) probes and cuffs were placed 
rostra! to the aortic bifurcation. Mean control flow was 
330.0_+31.8 ml/min,  HR 75.0+3.5 bpm and DSU 
143.4_+ 13.2 days. Peak left ventricular pressure (LVP) was 
recorded with a telemetric device (n = 6) and the following 
control values were obtained: dLVP(max ) 109.5_+ 1.6 mm 

H g ,  dLVP/dt 2800+129 mm H g - s e c  -1, dLVP/dt ,  p - i  
68.3_+4,9 sec -1 and HR 99.2+ 5.7 bpm. 

Interference of rat liver microsomal U D P -  
g lucuronyl t ransferase  (GT) and/?-glucuronidase (fiG) 

P. L. Gigon and M. H. Bickel, Department of Pharmacology, 
Friedbi~hlstrasse 49, CH-3010 Bern 

Microsomal fraction contains the whole of hepatic GT as 
well as part of  fiG. The activities of the 2 enzymes were 
assayed under identical conditions using untreated rat liver 
microsomes at pH 7.5. With p-nitrophenol and UDP- 
glucuronic acid, a net glucuronide formation of 
0.38 gmoles/h,  g liver was measured. In the presence of 
saccharolactone at concentrations selectively blocking fiG, 
a glucuronidation rate of 0.53 gmoles/h �9 g liver was deter- 
mined. With p-nitrophenylglucuronide in the absence of 
UDP-glucuronic acid, the activity of  fiG and its kinetic 
parameters were determined (Kin=0.06 raM, Vm=0.075 
i,tmoles/h, g liver). Using these data to correct for fiG's 
interference with the glucuronidation process, a calculated 
glucuronidation rate of 0.48 ~tmoles/h �9 g liver was obtain- 
ed. Thus, according to the 2 methods, only 72 and 79% 
of the glucuronide formed by GT escape the site of origin 
due to the action of  microsomal fiG. 

Pharmacological characterization of the 5- 
hydroxyt ryp tamine  (5HT) receptor of blood platelets 

M. Graf and A. Pletscher, F. Hoffmann-La Roche & Co. Ltd, 
CH-4002 Basel 

5HT causes a reversible shape change of platelets in 
plasma, manifested by a decrease in light transmission. In 
the present work, the pharmacological specificity of the 
5HT receptor of platelets and possible analogies with those 
of the CNS were investigated using suspensions of rabbit 
platelets in an artificial medium. Among a great variety of 
drugs, tryptamine and derivatives (especially 5HT), quipa- 
zine (5HT receptor agonist) and ADP caused the most 

> 10 -4 M). D-LSD was a mixed 5HT antagonist/agonist. 
Rabbit platelets contain receptors which are relatively spe- 
cific for tryptamine derivatives and whose pharmacologi- 
cal properties seem to be partly similar to those of some 
5HT receptors in the CNS. 

Intracellular recording from cortical slices of rat and 
man in vitro: Action of diazepines 
H.L. Haas and J. Siegfried, Neurochirurgische Univer- 
sitdtsklinik, CH-8091 Z~rich 

Hippocampal slices, incubated in a perfusion chamber, 
retain electrophysiological properties similar to those found 
in vivo. Using intracellular recording from CA1 and CA3. 
pyramidal cells, antidromic and orthodromic action poten- 
tials, EPSPs and IPSPs after stimulation of alveus or 
fimbria, as well as spontaneous firing were routinely ob- 
served. Diazepines (Diazepam, Flurazepam, Ro 11-7800) 
were applied to the bath or by microdrops (1-5 gg) on the 
recording site. A hyperpolarization by up to 5 mV, some- 
times accompanied by a conductance increase, was ob- 
served in about half of the cells. The recurrent IPSP was 
increased in some cells but was usually decreased, an effect 
which can be explained by the potent blocking action 
(independent of a hyperpolarization) of  the diazepines on 
the evoked spike. Similar effects of the diazepines on the 
resting potential and a depression of spontaneous activity 
were observed on slices from human neocortex. 

The nucleus of the solitary tract, a site of action of 
clonidine 
G. Haeusler, F. Hoffmann-La Roche & Co., CH-4002 Basel 

In cats anaesthetized with urethane, a field potential - 
evoked by electrical stimulation of the ipsilateral carotid 
sinus nerve - was recorded with glass microelectrodes from 
the nucleus of the solitary tract (NTS). Previous ex- 
periments had shown that this field potential may reflect 
transmission through the first synapse of the baroreceptor 
reflex. Clonidine (10, 30 and 100 gg/kg i.v.) diminished the 
amplitude of  the field potential in a dose-dependent man- 
ner, an effect which was virtually completely antagonized 
by the a-adrenoceptor blocking agent piperoxan. Anti- 
dromic potentials evoked by electrical stimulation of  the 
NTS and recorded from the carotid sinus nerve were not 
affected by clonidine. This finding is not in favour of  an 
effect of clonidine on the endings of  the baroreceptor 
afferent fibres.' The intensity of electrical stimulation of the 
NTS necessary to produce a threshold hypotensive response 
was reduced by clonidine. The results of the experiments 
suggest that clonidine stimulates the second order neurones 
of the baroreceptor reflex. 

eta-dep ndent~_lpha-stimula g ' denyl cyc se in~.at 
c~e~ehr~el~o~rtex t ~  1 c ~ y ~  

K. Hauser, Research Department, Pharmaceuticals Division, 
Ciba-Geigy A G, CH-4002 Basel 

Adenyl cyclase activity was measured in prisms 
(0.26,~r x 1 ram) of rat cerebral cortex by prelabeling 
w i t h ~ e n i n e ,  according to the method ofH.  Shimizu et 
al., J . ' ~ r o c h e m .  16, 1609, 1969. The enzyme can be 
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' ~/- stimulated by bothlnoradrenaline (NA) and i~soproterenol Comparative studies on the covalent binding of the 
(ISO). The maxim~a~ stimulation induced by NA was care inogen  benzo(a)pyrene  ( B P ) t o  D N A  in various 
about twice that found with ISO. In contrast to published - �9 , monel systems 
reports (J. Schultz and J.W. Daly, J. Neurochem. 21, 1319~ :,.,..~: 
1973) complete blockade of the activity stimulated by both W. Jaggi, W.K. Lutz and Ch. Schlatter, lnstiiute of Toxicol- 
agonists was obtained with low concentrations of  the specif- 
ic t -blockers  propranolol and oxprenolol. At the same 
time, 50-60% of the activity stimulated by NA was inhib- 
ited by the a-blockers phentolamine and WB-4101. These 
compounds had no effect on ISO-stimulated activity. It 
appears that both a- and fl-agonists can activate adenyl 
cyclase, but the a-agonist activity can be expressed only if a 
fl-agonist has previously reacted with a t-receptor.  

A simple microfiltration device for binding studies 
U.E. Honegger, Department of Pharmacology, Friedbi2hl- 
strasse 49, CH-3010 Bern 

Vacuum filtration using glass-microfibre-filters has recently 
been introduced as a method for the rapid separation of 
bound from free radioligands, notably for the determina- 
tion of binding capacities and affinities of specific receptor 
sites (e.g.T.K. Harden et al., Molec. Pharmac. 12, 1, 1976). 
A simple apparatus is presented which consists of a flow- 
through microfiltration module, a dispenser for washing 
solution and a vacuum regulator. The device allows the 
individual filtration steps, such as prewashing, sample 
filtration and washing, to be carried out under controlled 
conditions and at optimum flow rates. The major advan- 
tages of  this device are a high reproducibility (SD_< 5%) 
and a low retention of unbound ligand in the filter. After 
filtration the filterdiscs can be dried and introduced into a 
scintillation vial for determination of radioactivity. Techni- 
cal details are presented and preliminary binding ex- 
periments discussed. 

The effect of glutamate on the membrane potential of 
cat caudate neurons 
C.D. Hull, N.A. Buchwald and P.L. Herrling, Mental 
Retardation Research Center, University of California, Los 
Angeles, USA, and Biological and Medical Research Divi- 
sion, Sandoz Ltd, CH-4002 Basel 

L-monosodium-glutamate (GLU) was applied iontophoret- 
ically onto intracellularly recorded caudate neurons. It 
depolarized 14 cells and increased their otherwise very low 
firing rate. Sometimes different spike amplitudes appeared 
during GLU-ejection. The effect of this compound on the 
cortically evoked EPSP-IPSP sequence was to decrease the 
EPSP-amplitude and to increase the IPSP-amplitude. On 3 
cells short pulses of GLU ( -  130 nA to - 155 nA) were 
given. 200 msec long pulses at a frequency of 0.3/see 
caused depolarizations of approximately 5.5 mV and last- 
ing 1.5 sec. With 300 msec long pulses the depolarizations 
were still 1.5 sec long but 7 mV high. Firing threshold was 
passed at 500 msec pulse duration where bursts of 5-10 
spikes appeared on each depolarization of 8-mV-ampli- 
tude. C1--pulses of equal duration and intensity were 
without effect. Thus a dose-dependent action of  glutamate 
on cat caudate neurons was shown. 

ogy, E T H /  Uni Ziirich, CH-8603 Schwerzenbach 

Measuring the binding of a chemical or one of its metabo- 
lites to DNA could serve as a screening for potentially 
carcinogenic compounds. In order to find the most sensitive 
assay we have measured the covalent binding of tritiated 
BP to DNA in various model systems. Per 107 dpm 
administered or incubated, the following radioactivity 
(dpm) was recovered as BP bound to the total DNA 
isolated: Rat liver, in vivo: 16; rat liver perfusion in situ: 
40; incubation of  BP with liver single cells: 100, with liver 
homogenate: 36, with fibroblasts from a rat granuloma 
pouch: 17, with a rabbit cornea cell line: 150, with a 
monkey kidney cell line: 100; DNA incubated with BP in 
the presence of rat liver microsomes: 520. The systems 
differ from each other by a factor of about 30 but the 
choice cannot be based only upon these figures but must 
take into account the biological significance which is 
highest for the intact mammalian organism. 

f 
(Aldostero~elantagonists: Comparison of biological 
a'-~tivity as~tass inm-spa(  g ~ u r e t i c s  with affinity to 
receptors in the~.~kidney o~renalectomiz, e ~ ~ m a i  ts 
U. Joss and L. Schenkel, Research Department, Pharmaceut- 
icals Division, Ciba-Geigy Limited, CH-4002 Basel 

It is generally accepted that aldosterone antagonists inter- 
fere with biological effects of aldosterone by competitive 
inhibition at the ~i_neralo~orticoid receptor level. Surpris- 
ingly the activity oT-differen~ antagonists shows poor corre- 
lation with their relative binding affinity as determined in 
vitro. If, however, the i~terference of the antagonists with 
the specific binding of(3I~aldosterone is measured after 
injection of the compoundg in effective doses, relative 
binding affinities of the antagonists correlate well with their 
effect on electrolyte excretion. The differences between 
relative affinities of aldosterone antagonists for mineralo- 
corticoid receptors under in vivo and in vitro conditions can 
be explained in terms of their metabolic fate in vivo. 

The nature of beta-adrenergic receptors involved in 
isoprenaline-induced drinking 
H.P. Kaesermann and G. Peters, Institut de Pharmacologie 
de l'UniversitO, CH-1011 Lausanne 

To investigate the type of  beta-adrenergic receptor respon- 
sible for inducing drinking to peripheral isoprenaline (ill 
and t2  receptor), log dose-response curves were established 
for s.c. D, L-isoprenaline (as sulfate) and 2 more selective 
t2  agonists: salbutamol (as free alcohol), considered as 
highly fl2-selective and hexoprenaline (as dihydrochloride) 
thought to be somewhat less fl2-selective. Hexoprenaline 
was found to be ~ 5 times more potent than isoprenaline, 
to be expected if the affinity of hexoprenaline for the same 
receptor is twice that of L-isoprenaline. Salbutamol was 

5 times less potent than isoprenaline: its maximal effect 
was smaller than that of  isoprenaline = hexoprenaline. Ate- 
nolol, a beta-receptor blocker with some selectivity for ill, 
significantly depressed drinking to equimolar doses of 
isoprenaline and salbutamol, but surprisingly not of hex- 
oprenaline. The receptors involved in isoprenaline-induced 
drinking, thus appear to show predominantly ill, but also 
some t2 characteristics. 
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'Permissive' role of plasma renin in beta-adrenergic 
drinking 
H.P. Kaesermann and G. Peters, Institut de Pharmacologic 
de l'Universit6, CH-1011 Lausanne 

In rats the drinking responses to supramaximal doses of s.c. 
isoprenaline (0.12-0.94 mg/kg=0.57-4.45 IxM/kg) was 
confirmed to be abolished 20 h after bilateral nephrectomy. 
Lv. injection of 0.125 Goldblatt  U /kg  hog renin 5-20 min 
before s.c. isoprenaline in the nephrectomized rats resulted 
in a significant ( ~  10 ml /kg .  2 h) drinking response to 
isoprenaline (0.12 mg/kg), which was smaller than that to 
isoprenaline in sham-operated rats ( ~  30 ml /kg -2  h). 
0.125 U/kg  hog renin i.v. neither induced drinking in 
nephrectomized rats nor enhanced drinking in response to 
isoprenaline in intact rats. - These results suggest that the 
presence of renin (and angiotensins) in circulating blood 
rather than beta-adrenergic renin release r is the prerequisite 
for the dipsogenic effect of isoprenaline. The basis of the 
'permissive' role of the renin-angiotensin system for beta- 
adrenergic drinking could be an enhancement of the dipso- 
genie effect of isoprenaline by angiotensin II, rather than 
vice-versa. 

Lisuride-induced mounting behaviour and changes in 
cerebral monoamine turnover in the rat depend on the 
route of drug administration 
1t. 11. Keller, E.P. Bonetti and M. Da Prada, Pharma Res. 
Department, 17. Hoffmann-La Roche & Co., Ltd, CH-4002 

B a s e l  

Lisuride (LIS, an ergoline known to stimulate cerebral DA 
and 5-HT receptors) when injected i.c.v, or i.p. to rats 
caused a rapid reduction in HVA and 5-HIAA in the brain 
lasting for 2-3 h whereas the reduction seen after LIS p.o. 
showed a delay in onset and lasted for at least 8 h. The 
reduction after LIS i.p. and p.o. was increased and pro- 
longed by proadifen (PRO, a substance inhibiting micro- 
somal enzymes). Mounting behaviour (thought to depend 
on the stimulation of DA-receptors and 5-HT-autorecep- 
tors) was induced for 2 h by LIS i.p. After LIS p.o., 
mounting occurred only at much higher doses than those 
required i.p.; pretreatment with PRO lowered the dose of 
LIS p.o. necessary to induce mounting. It is suggested that 
these effects in the rat are brought about by LIS itself. The 
delayed reduction of HVA and 5-HIAA and the lack of 
mounting after lower doses of LIS p,o, may be due to slow 
absorption and/or  inactivation by microsomal enzymes. 

Demonstration of an in vivo d-LSD-binding method 
K. Krduchi, M. Lichtsteiner, H. Feer and A. Wirz-Justice, 
Psychiatrische Universitiitsklinik, CH-4025 Basel 

A reproducible in vivo d-LSD binding method in rat brain 
has been developed, with high affinity (Kd of 5 pmoles/g 
ww), stereospecificity (d- vs 1-LSD), and regional selectivi- 
ty. It may be a useful adjunct to in vitro methods for 
measuring changes in turnover at the synaptic level related 
to the intact receptor. We tried to apply this method to 
differentiate serotoninergic and dopaminergic components 
of the LSD-binding site by different agonist/antagonist 
drugs. 

Lisuride and LSD decrease spontaneous firing of 
neurons in the raphe 
J.P. Laurent and L. Pieri, Pharmaceutical Research Divi- 
sion, F Hoffmann-La Roche & Co. Ltd, CH-4032 Basel 

Multiunit activity was recorded from the raphe dorsalis by 
means of  platinum-iridium wires (50 ~tm in diameter) in 
curarized rats. The impulses, sifted through a window 
discriminator were counted every 4 rain for statis- 
tical evaluation (t-test). Lisuride maleate (10 ~tg/kg 
i.v.) induces a 50% decrease (4 rats; p < 0.001) and recovery 
is almost complete 1 h later. In the pontine reticular 
formation no major modification occurs (3 animals) with 
the same dosage. LSD bitartrate (10 ~tg/kg i.v.) induces a 
20% decrease (5 rats; p < 0.001 of  the multiunit activity; 1 h 
thereafter the baseline level has not yet been reached. The 
effect of  lisuride has been qualitatively confirmed by single 
unit analysis of neurons in the raphe medialis under 
urethane anaesthesia. In conclusion, lisuride, a structural 
analog of  LSD, is 2-3 times more potent than LSD in 
decreasing firing of raphe neurons. These results are in 
accordance with the hypothesis that lisuride can in part act 
through serotoninergic receptors on raphe neurons. On the 
other hand it should be emphasized that, despite its greater 
potency than LSD on raphe neurons, lisuride exhibits no 
hallucinogenic effects in man. 

Clonidine (CL) reduces noradrenaline utilization in 
nucleus tractus solitarii (NTS), locus coeruleus (LC) 
and sympathetic lateral column (SLC)  

H.P. Lorez, M. Da Prada, G. Haeusler and D. Kiss, F. 
Hoffmann-La Roche, CH-4002 Basel 

CL is believed to exert its hypotensive action mainly by 
stimulation of central a-adrenoceptors, since i.a. it reduces 
the L-a-methyl-p-tyrosine methyl ester. HC1 (MPT)-in- 
duced decrease of noradrenaline (NA) in whole rat brain 
and spinal cord (And6n et al., Archs Pharm. 292, 43, 1976). 
Our data show that CL reduces the NA-utilization also in 
3 small CNS-nuclei influencing blood pressure, i.e. NTS, 
LC and SLC. Rats were injected i.p. with MPT 1-4• 
mg/kg 8 to 2 h before sacrifice. NTS, LC and SLC were 
semiquantitatively evaluated by fluorescence microscopy 
for formaldehyde-induced catecholamine fluorescence and 
punched out from tissue sections for the radioenzymatic 
assay of NA. Both methods demonstrated that CL - HCL, 
1-2• 0.3 mg/kg p.o. 8.5 and 4.5 h before sacrifice, reduced 
the MPT-induced NA decrease thus indicating an a-adre- 
noceptor stimulation in all 3 nuclei involved in cardiovas- 
cular regulation. 

Th~ metabolism of (f4f4~)~aflatoxin Bli~pJpigs 
J. Li~t--hj~, U. Zweifel and Ch. Schlatter, Institute of Toxicolo- 
gy, E T H /  University o f  Ziirich, CH-8603 Schwerzenbach 

Excretion of radioactive aflatoxin B 1 and its metabolites 
during 2 weeks after peroral administration of  ring-labeled 
(14C) aflatoxin B 1 were investigated in pigs. The major 
excretory~oute was found to be via f~eces. Most of the via 
faeces an~ urine excreted radioactiv~y was not extractable 
with methy"lWfiechloride. Radio-thin-layer chromatography 
of the methylenechloride-soluble fractions indicated the 
presence of  aflatoxin B~ and M1, the latter being quantita- 
tively the most important CH2C12-soluble, radioactive com- 
pound in the urine. A small part of the radioactivity 
showed the same chromatographic behaviour as aflatoxicol. 
The distribution of radioactivity in the edible tissues of pigs 
at different times after administration of  a single dose 
(14C)-labeled aflatoxin B 1 was determined. 

}r 
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In vivo covalent binding of chemicals to DNA as a 
short-term test for carcinogenicity 
W.K. Lutz and Ch, Schlatter, Institute of Toxicology, 
ETH/  Uni Zi~rich, CH-8603 Schwerzenbach 

Binding of a chemical to DNA appears to be the first step 
in the chemical induction of a tumor. With the use of 
radioactive compounds the limit of detection of a binding is 
given by the amount of radioactivity administered, the 
yield of DNA from the target organ and the criteria for a 
significant radioactivity. An incorporation of radioactivity 
into DNA due to a biosynthetic uptake of metabolites or 
degradation products must either be accounted for or 
excluded by appropriate choice of the label. Repair 
mechanisms which excise DNA-bound molecules must be 
included in the evaluation of the carcinogenic properties of 
a compound as well as the mutagenic potency of a specific 
type of damage. Differences of species and organ are 
important with respect to the metabolic pathways and the 
repair capabilities. The data presented show that even weak 
carcinogens can quickly be detected but that a refined 
assessment requires much more work. 

Pharmacological and binding studies of retinal 
I dopamine~eceptors 
P. Magistretti and M. Schorderet, Department of Pharmacol- 
ogy, School of Medicine, CH-1211 Genbve 4 

"~" r~a b " 7 I' ,' Intact  bit [retinae in vitro were l~sed to investigate the 
"~ ,~'effects oflthioxanthene isomers or ~enzamlde derivatives 

such as sn pl~iride or clebopride on the cAMP accumulation 
induced by 10 -4 M dopamine. Only cis-isomers of thioxan- 
thenes which are clinical neuroleptics were potent antago- 
nists, whereas trans-isomers were totally inactive at 10 4 M. 
Benzamides were either inactive (sulpiride) or slightly 
active (10 -4 M clebopride) and their clinical or potential 
antipsychotic activity might be not related to the inhibition 
of dopamine-sensitive adenylate cyclase. Dopamine recep- 
tors of rabbit retinae were  also characterized in binding 

~, experiments with 1-50 nM 3I~-dopamine in the presence or 
absence of 10 6 M (+)-butaclamol. Affinity for H3-dopa- 
mine binding was about 11 nM dopamine with saturability 
of binding sites at around 20 nM. Attempts to correlate 
effects of drugs on cAMP system and on dopamine binding 
sites are currently under investigation. 

Detection of chemically induced point mutations in 
vivo in somatic cells of rats (Granuloma Pouch Assay) 
P. Maier, P. Manser and G. Zbinden, Institute of  Toxicolo- 
gy, ETH/  University o f  Zi~rich, CH-8603 Schwerzenbach 

Growth of granulation tissue was initiated with croton oil at 
the inside of a s.c. air pocket in rats (Granuloma Pouch 
Assay). 36 h later 0.05, 0.2, 0.6, or 1.8 mg N-methyl-N'- 
nitro-nitrosoguanidine (MNNG) were injected into the 
pouch. After a 36-h-expression time in vivo, the granulation 
tissue was excised, and single cells isolated by enzymatic 
digestion. Cells able to form clones were tested in vitro for 
the presence of autosomal point mutations leading to 
ouabain resistance. Mutation frequencies increased with 
dose. The maximal response was reached with 0.6 
mg/pouch. Alternative routes of application were explored. 
Highest tolerated doses (50 mg/kg) were injected i.p. or 
given by gavage. No mutant cells forming clones were 
recorded. This in accordance with the known rapid degra- 
dation of the test compound. 

Binding of the carcinogens benzo(a)pyrene (BP) and 
7,12-dimethylbenz(a)anthracene (DMBA) to 
Salmonella DNA as compared to the corresponding 
mutagenicity 
B. Manthey, 141. K. Lutz, E. L'Eplattenier, Ch. Schlatter and 
F. Wi~rgler, Institute of Toxicology, ETH/University of 
Ziirich, CH-8603 Schwerzenbach 

DMBA is a more potent carcinogen than BP and is bound 
to a higher extent to DNA in mammalian organs. In 
contrast to this correlation, the mutagenic activity of 
DMBA in Ames' Salmonella/microsome test is only about 

that of BP. This decrepancy could be explained if the 
binding of DMBA to the Salmonella DNA is lower than 
that of BP. We have incubated bacteria with tritiated 
DMBA or BP in the presence of rat liver microsomes. 
Aliquots were assayed on petri plates for mutants, and 
DNA was isolated from the bulk incubation mixture. The 
mutagenic activity of DMBA was lower than that of BP, 
and the same order was found with the binding to DNA. 
The low mutagenic potency of DMBA is therefore due to 
low DNA-binding, probably because the metabolic path- 
ways in the mutagenicity test system are different from 
those in a mammalian organ. A quantitative evaluation of 
carcinogens from bacterial mutagenicity data seems to be 
difficult. 

Pharmacokinetic basis of 1,3-butanediol (BD) 
administration to man 
G.J. Mi~nst, M.M. Ris, J. Bircher and J.P. von Wartburg, 
Departments of Clinical Pharmacology and Medical Chemis- 
try, University of  Bern, CH-3010 Bern ~ 

BD, a food additive and calorie source, may counteract 
manifestations of acute ethanol withdrawal (AEW) in rats. 
Before applying BD to man its pharmacokinetics were 
studied in 5 dogs. After i.v. administration (5.5 mmoles, kg- ~) 
plasma concentrations were measured enzymatically. The 
apparent zero order disappearance rate constant (k0) was 
18.8 +_ SD 1.6 nmoles, ml-~min -~, the volume of distribution 
970+_140 ml. kg -1 and the elimination rate (ratio of dose to 
extrapolated time to reach zero concentration, ER) 
18.1+_1.4 i~molesmin lkg-1. Oral administration resulted in 
an ER of 16.2+0.8 (p > 0.05). With this background, the 
same dose was given orally to 4 human volunteers�9 No 
pharmacological effect was experienced, k 0 amounted to 
21.8+-3.5 and ER to 19.0_+1.5. It is concluded that the fate 
of BD is similar to the one of ethanol. Since therapy of 
AEW is expected to require the doses of BD investigated, 
clinical trials should account for the consequences of cumu- 
lation of a drug exhibiting zero order kinetics. 

Activation of an inhibitory noradrenergic pathway 
projecting from the Locus coeruleus to the cingulate 
cortex 
H.-R. Olpe, N. Dillier and W.P. Koella, Biology Laborato- 
ries, Pharmaceuticals Division, Ciba-Geigy Ltd, CH-4002 
Basel 

Stimulation of the rat Locus coeruleus evokes inhibition of 
about 50% and excites about 9% of all cells recorded in 
cingulate cortex. Pretreatment of the rats with reserpine 
and a-methyl-p-tyrosine drastically reduces the percentage 
of cells inhibited by Locus coeruleus stimulation. The cells 
inhibited as well as those not inhibited by Locus coeruleus 
stimulation are depressed by microiontophoretically ap- 
plied norepinephrine (NE). This inhibitory effect of NE is 
observed in rats anaesthetized either with urethane, chloral- 



928 Pharmakologie -Pharmacologie - Pharmacology 

hydrate or with nembutal. The NE as well as the transsy- 
naptically evoked depression of  the cell's firing rate is 
blocked by microiontophoretically applied /?-receptor 
blocking drug MJ 1999. Our results suggest that the inhibi- 
tory action on cingulate cortical cells elicited by Locus 
coeruleus stimulation is mediated by the dorsal ascending 
noradrenergic pathway. 

Behavioural and biochemical effects of the tropane 
derivative Ro 12-7982 

M. Pieri, W. Burkard, H. Keller and R. Schaffner, Phar- 
maceutical Research Division, F. Hoffmann-La Roche & Co. 
Ltd, CH-4002 Basel 

The methyl-3-(p-chlorophenyl)tropane-2-carboxylate Ro 
12-7982 provoked signs of  central stimulation in rats and 
mice. Therefore, we studied the effects of  this drug in 4 
behavioural models as well as its effects on the uptake and 
turnover of the biogenic monoamines, 5-HT, DA and NA. 
Ro 12-7982 caused a dose-dependent hypermotility in rats 
and mice, antagonized the prochlorperazine-induced 
catalepsy and produced turning towards the lesioned side in 
rats with unilateral 6-OH-DA-lesions of the MFB. Ro 12- 
7982 most potently inhibited the uptake of DA and 5-HT 
into striatal and forebrain synaptosomes, respectively. In 
rat whole brain, the drug elevated the level of HVA and 
reduced that of 5-HIAA in a dose-dependent manner. In a- 
MT pretreated rats, Ro 12-7982 enhanced the disappear- 
ance of DA from brain. We conclude that this tropane 
derivative strongly interferes with dopaminergic and sero- 
toninergic neurotransmission. 

Effects of a synthetic enkephalin analogue on the cat 
spinal cord 
P. Polc, Pharma Research Department, F. Hoffmann-La 
Roche & Co. Ltd, CH:4002 Basel 

In spinal cats, a small dose (1 mg kg -1 i.v.) of a synthetic 
enkephalin analogue (FK 33-824, Roemer et al., Nature 
268, 547, 1977) depressed segmental polysynaptic reflexes, 
spontaneous 7-motoneurone activity and slightly increased 
the excitability of primary afferent (PA) endings. FK 33-824 
was ~ as potent as morphine. Naloxone (0.1 mgkg -1 i.v.), not 
bicuculline (0.5 mg kg -1 i.v.), reversibly antagonized these 
effects. Given after naloxone, a higher dose of FK 33-824 (3 
mg kg -1 i.v.) clearly augmented PA excitability and 
prolonged dorsal root potentials. Since naloxone did 
not antagonize the effects of diazepam (0.3 mg kg -I i.v.) 
which enhances GABA-ergic transmission, FK 33-824 
seems to activate a non-GABA-mediated presynaptic in- 
hibitory mechanism. This study supports the notion, based 
on neurochemical and anatomical data (Jessell and Iversen, 
Nature 268, 549, 1977; Hrkfelt et al., Psychopharmacology 
39, 1978), that spinal enkephalinergic neurones may presyn- 
aptically modulate afferent inputs at a spinal cord level. 

Delta sleep-inducing peptide (DSIP) and the sleep- 
wakefulness cycle of cats 
P. Polc, Pharma Research Department, F. Hoffmann-La 
Roche & Co. Ltd, CH-4002 Basel 

The effects of  i.v. injected synthetic DSIP on the sleep- 
wakefulness cycle were studied in cats using EEG- and 
EMG-telemetry. Within recording sessions of  6 h after the 
injection, a low dose of  DSIP (30 nM kg -1) shortened the 
sleep latency, reduced the waking time, enhanced the 
NREM- and in particular the REM-sleep, as compared 
with control saline injections. The enhancement of REM- 

sleep was due to an increased number of REM-sleep 
episodes, In'contrast, a higher dose of  DSIP (300 nM kg -j) 
had no significant effects. There were no apparent qualita- 
tive alterations in EEG and behaviour after eigher the low 
or the high dose of DSIP. Present results suggest that i.v. 
administered DSIP induces sleep in cats within a narrow 
dose range, partly in agreement with a previous observation 
in rabbits (Monnier et al, Neurosci. Lett. 6, 9, 1977). In 
addition, they show a strong REM-sleep enhancing effect 
of DS1P in cats. 

Storage site and concentration of catecholamines in 
blood platelets 
M. Da Prada, Pharma Research Department, F. Hoffmann- 
La Roche, CH-4002 Basel, and G.B. Picotti, Institute of 
Pharmacology, School of Medicine, University of Milan, 
Italy 

Adrenaline (A), noradrenaline (NA) and dopamine (DA) 
have been determined in human and animal blood platelets 
(P) by a very sensitive and specific radioenzymatic method 
which allows the simultaneous measurement of  the 3 cate- 
cholamines (CA) (Da Prada et al., Life Sci. 19, 1161, 1976). 
Human and animal (cat, cow, guinea-pig, mice, pig, rabbit 
and rat) P contain the 3 CA, NA prevailing on A and DA. 
The concentration of the CA in guinea-pig platelets 
(A = 0.22+0.04; NA = 1.56+0.14; DA = 0.23+0.06 
pmoles/mg protein) is about 500 times less than that of 5- 
HT. In rabbit platelets 5-HT (40.10_+4.68 nmoles/mg pro- 
tein) exceeded several 1000 times the CA-level 
(A=  1.61_+0.31; N A =  4.20_+0.53; DA -- 1.26+0.24 
pmoles/mg protein). CA are probably stored together with 
5-HT, since a) reserpine released both 5-HT and CA from 
rabbit P, b) P of  Fawn-Hooded rats with storage-pool 
deficiency contain only minute amounts of both 5-HT and 
CA; c) subcellular fractionation studies show that CA are 
mainly localized in the fraction rich in 5-HT. 

O C ' ' ~  . . . . . .  ~ ~ - �9 . . . . . . . . . . .  ~ ~ . \  �9 Simuitane o e n z v a n a ~  of ~drenaline (A), 
n~adrenaline ( N ~ , ) ' a n ~ o p a m m e  (DA~-Recent  
improvements 
M. Da Prada and G. Zi~rcher, Pharma Research Department, 
Hoffmann-La Roche, CH-4002 Basel 

Modification of  the original radioenzymatic assay for the 
simultaneous measurement of femtomole concentrations of  
A, NA and DA (Da Prada et al., Life Sci. 19, 1161, 1976) 
permits to speed up the procedure without loss of sensitivi- 
ty, specificity and reproducibility. The residue of the high 
vacuum evaporation once dissolved in methanol/HC1 is 
spotted by an unique, time-saving application on 3 x 20 cm, 
preadsorbant TLC plates (Type LQF, Quantum Ind.). The 
plates are developed in 60 rain w~b.,,ghloroform/dimethyl- 
amine (4: 1). The elution of t h e [ ~ e ,  ethoxytyramine by 
methanol (containing 10% glacial a c ~ f ~ c i d  and 2% Triton 

f~100) increased counting efficiency~,~l~etanephrine and 
~ r m e t a n e p h r i n e  spots are also scraped directly into a 
scintillation vial and Converted to 3H-vanillin. 3H-Vanillin 
is then extracted into a toluene-based scintillation solution 
without transferral. The improved method allows the dif- 
ferential assay of the 3 catecholamines in duplicate in 30 
plasma or tissue samples within 1 day. 
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Antitryptaminergic effects of l-propranolol, 
l-oxprenolol and their enantiomers in the rat 
E. Radeke and A. Delini-Stula, Research Department, Phar- 
maceuticals Division, Ciba-Geigy A G, CH-4002 Basel 

The effects of 1-propranolol, 1-oxprenolol and their enan- 
tiomers were studied in 2 models assumed to reflect stimu- 
lation of central 5-HT neurones: excitation produced by 
tryptamine (15 mg/kg i.p.) in MAOI-pretreated rats and 
disruption of  conditioned behaviour by N,N-dimethyltryp- 
tamine (DMT, 30 mg/kg i.p.). The tryptamine-induced 
excitation was inhibited by 1- and d-forms of propranolol 
and oxprenolol. However, differences in the efficacy were 
observed: 30 mg/kg i.p. of 1-propranolol suppressed all 
symptoms by 90%, whereas at the same dose 1-oxprenolol 
showed only a partial antagonism. The d-forms were in 
general less active. DMT-induced impairment of  active 
avoidance and discrimination responses was significantly 
decreased only by 1-propranolol (10 mg/kg i.p.). These 
results are in accordance with the postulated central 5-HT 
blockade by propranolol (Green and Grahame-Smith, 
Nature 262, 594, 1976) and may have a bearing on its 
'antipsychotic' action. 

Effects of bromocriptine (I), a-ergocriptine (II) and 
DH-a-ergocriptine (III) on cAMP- and c G M P -  
phosphodiesterases (PDE) from rat brain striatum 
H. Reinert, R. Markstein and H. Wagner, Medizinisch- 
Biologisehe Forsehung, Sandoz A G, CH-4002 Basel 

The effects of  I, II and III on the hydrolysis of cyclic-AMP 
and cyclic-GMP in crude homogenate from rat brain 
striatum has been investigated using a modification of the 
method described by G. P6ch, Naunyn-Schmiedebergs 
Arch. Pharmak. 268, 272, 1971. At high substrate concentra- 
tions (cAMP = 30 gM), cAMP-PDE was inhibited uncom- 
petitively by (I) (K i = 18.5 gM) and (II) (K i = 21 gM) and 
noncompetitively by (III) (K i = 250 gM). At lower substrate 
concentrations (cAMP <~ 3 gM), (III) inhibited cAMP-PDE 
competitively (Ki= 80 ~tM), whereas the other 2 com- 
pounds were much less potent. Cyclic-GMP hydrolysis was 
inhibited noncompetitively by all 3 substances tested, with 
dissociation constants (Ki) of 18 gM (III), 42 gM (II) and 
65 laM (III). On the basis of these in vitro results potential 
drug concentrations in vivo are considered to be too low to 
influence cAMP- and cGMP-PDE activities. 

Release rof ntewly s3~nthetized~/~5jhydroxytryptamine 
from the[rat~spinal (trigeminal[-pucle'-ds 

! J.C. Reubi, Brain Research Institute, University of Zi~rich, 
CH-8029 Z~rich, and MR C Neurochemical Pharmacology 
Unit, Cambridge, England 

The stimulation-evoked release of 3H-5-hydroxytryptamine 
(3H-5HT) was investigated by mean of an in vitro perfusion 
system on slices from the subnucleus caudalis of the rat 
spinal trigeminal nucleus (~s~ant ia  gelatinosa) preincu- 

~( bated with 3H-tryptophan.~.~/'5L5HHT was separated from 
tryptophan and indoleamines by mean of a sephadex 3 G- 10 
column. A pulse of 47 mM K + elicited a significant release 
of newly synthetized 3H-5HT which was abolished in a 
calcium-free medium. The effect of 2 pain-related sub- 
stances playing a role in the synaptic transmission of the 
trigeminal nucleus was studied on this 3H-5HT release; 
morphine (10 gM) showed no effect whereas substance P 
(10-50 gM), putative transmitter of primary nociceptive 
afferents, stimulated the spontaneous release of 3H-5HT. 
50 gM carbamazepine (Tegretol| potent drug against 
trigeminus neuralgia, did not affect the 3H-5HT release. 

Thyroid hormone inhibition of the late aldosterone 
response in the urinary bladder of the toad Bufo 
marinus 
B.C. Rossier, H.P. Gdggeler and M. Rossier, Institut de 
Pharmacologie de l'Universitd, CH-1011 Lausanne 

Aldosterone (A) increased the net Na+-flux (measured as 
Iscc), within 1-3 h (early response) by raising the apical 
membrane conductance (2) (measured as amiloride inhibi- 
tion of Iscc), within 3-8 h (late response) beyond the rise of 
2, presumably by improving Na+-pumping. Triiodothyro- 
nine (T3, 60 nM) added in vitro 2 h before A (80 nM), or 
thyroxine (T4) given for 6 days (20 gg/kg day) before 
sacrifice did not affect the early response to A, but 
depressed l~cc between 6 and 8 h after A by -85_+17 gA 
(p < 0.001), without significantly depressing 2 
(-48_+23• 10 -4 mho, p>0.1). These data suggest that 
thyroid hormone inhibits the action of (A) at the level of  
the energetic factors and not of the apical Na§ - 
tance. 

Effect of reserpine-like drugs on 5-hydroxytryptamine 
(5HT) synthesis in rat brain 
A. Saner and A. Pletscher, Research Division, F. Hoffmann- 
La Roche & Co. Ltd, CH-4002 Basel 

Monoamine-depleting drugs enhance the cerebral dopa 
accumulation due to decarboxylase inhibition, indicating 
an increase of dopamine synthesis. A similar effect on 5- 
hydroxytryptophan (5HTP) accumulation has not been 
demonstrated up to now. Therefore, the effect of  mono- 
amine depletors with a long (reserpine) and a short (benzo- 
quinolizine Ro 4-1284) duration of action on the increase of 
5HTP caused by the decarboxylase inhibitor 3-hydroxy- 
benzylhydrazine was investigated. Both drugs (5 mg/kg 
i.p.) markedly enhanced the 5HTP rise for 5 and 3 h, 
respectively after their administration. With Ro 4-1284 the 
duration of this enhancement corresponded to that of the 
5HT decrease and of the increase of  5-hydroxyindoleacetic 
acid (5HIAA). In contrast, with reserpine the change in the 
5HT and the 5HIAA content lasted much longer (> 16 h) 
than that of the 5HTP increase. The monoamine-depleting 
drugs probably enhanced 5HT synthesis as a consequence 
of a positive feedback mechanism. Diazepam decreased 
their effect. 

~U_ptake of/allantoin by ;abbi~renal,~ortical slices 
Ch. Schdli and Franfoise Roch-Ramel, Institut de Pharma- 
cologie de l'UniversitJ, CH-1011 Lausanne 

Rabbit renal cortical slices incubated under 100% 02, at 
~ a  for 2 h, in Cross and Taggart medium, concentrated 

llantoin to a tissue water/medium (T/M) ratio of 
~0.03 (mean_SEM) (n=  22). Replacement of 0 2 by 

pure N 2 inhibited the concentrating mechanism: T/M fell 
to 0.90_+0.02 (n= 14): the~f low,  thus, appears to depend 
on energy or else, the~outfl0w could be inhibited by 02. 
Probenecid (10 -3 M), a competitive inhibitor of the renal 
tubular organic anion transport system, induced a smaller 
depression of  the T/M-ratio to 1.02+0.01 (n = 10). Similar- 
ly quinine sulfate (10 -3 M), an inhibitor of the tubular 
organic cation transport system, depressed T/M to 
1.07+0.01 (n = 5). The simultaneous addition of probene- 
cid (10 3 M) and quinine sulfate (10 -3 M) depressed the 
T/M-ratio to 0.96+0.01 (n = 4), i.e. a value close to that in 
anaerobiosis, under N2, which may represent the equili- 
brium ratio. These data suggest that allantoin, an ampho- 
teric substance like creatinine, may be transported into ceils 
of the renal cortex by both the organic anion and the 
organic catior~anspo.~system. 
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Differential drug effects on rat strains and activity 
measures 
J. Schlatter and K. Bdttig, Institut fi~r Verhaltenswissen- 
schaft, ETH, CH-8006 Zi~rich 

The effects of nicotine (0.2 mg/kg s.c.) and amphetamine 
(0.4 mg/kg  s.c.) on exploratory efficiency and locomotor 
activity were simultaneously evaluated using 2 distinct 
maze configurations which were presented on alternate 
days. Female rats of the Roman High Avoidance and 
Roman Low Avoidance strains were used. Nicotine im- 
proved exploratory efficiency and stimulated locomotor 
activity in the RHA-strain but was ineffective in the RLA- 
strain. Amphetamine was found to stimulate locomotor 
activity in both strains. In the RHA-rats, the amphetamine 
treatment stimulated locomotor activity less than did the 
nicotine treatment. Amphetamine impaired exploratory 
efficiency in the RHA-rats but had no effect on exploratory 
efficiency in the RLA-strain. These results differentiated 
the effects of  nicotine and amphetamine on the 2 categories 
of behavior evaluated and the 2 strains of rats tested. 

Effect of p-chlorophenylalanine on specific serotonin- 
binding and serotonin level in rat brain 
P. Steigrad, L Tobler and A.A. Borb~ly, Pharmakologisches 
Institut der Universitiit, CH-8006 Zftrich 

Administration of p-chlorophenylalanine (pCPA 
300 mg/kg i.p.) increased specific 3H-serotonin (5HT)- 
binding in rat forebrain within 1 day to 226% of the control 
level. Scatchard analysis performed 2 days after drug 
administration revealed no change in the number of 
binding sites, but an increase in affinity. The 5HT-level 
showed a minimum (24% of control) on day 3 and was still 
at 62% on day 10 when the specific binding value (106%) 
did no longer differ significantly from the control level. 
When a second injection of pCPA was given on day 8, 
specific binding was elevated 2 days later to only 162% of 
control whereas 5HT-level was reduced to 29%. The time- 
course of pCPA-induced behavioral changes may be 
reflected more closely by changes in specific 5HT-binding 
than by alterations in 5HT-level. 

UnscheduledDN .A synthesis (UDS) i ~ r  bl~it/germ 
ceils induced~y~meth~cl~thanesulfonate ~_~TfS) 

B. Schrnid and G. Zbinden, Institute of Toxicology, 
ETH/ University of Zi~rich, CH-8603 Schwerzenbach 

Rabbits were treated with single i.v. injections of  2.8, 5.6, 
11,25, 22.5 and 4~ mg/kg MMS. Immediately thereafter 
~J-~I~ymidine (3H-T, 8 i~Ci/rabbit) was injected into both 

(~ic~es.  Sperms were collected by serial ejaculation. 3H-T 
incorporation into sperm DNA was measured by LSC. 
Significant radioactivity was measured in sperms which 
were in meiotic and postmeiotic stages of spermatogenesis 
at the time of  labeling and which normally do not synthe- 
size DNA. This is good evidence for DNA r~pair following 
MMS-induced~_amage (UDS). A does-related increase in 

'UDS was observed from 2.8 to 11.25 mg/kg MMS. No 
further increase occurred with higher doses. UDS in rabbit 
germ cells may be demonstrated with MMS at doses that 
are 5-10fold lower than those effective in other in vivo 
mammalian mutagenicity tests, i.e. specific locus test, domi- 
nant lethal test, and cytogenetic studies in meiotic cells. 

Effects of somJvasodilators onlSa~uxes in~ascular 

S. Thorens and G. Haeusler, F. Hoffmann-La Roche & Co., 
CH-4OO2 Basel 

Thdlanthanur~flaett~M,was~ ~ used to measure the effects O f 
va~odilators on- the~C~inf lux produced in isolated strips 
otl_~bbit main pul~dnary artery after replacement of 
50 mM NaC1 by KC1 in the bathing solution. 2 Ca- 
antagonists, verapamil and Pro 11-1781 produced dose- 
dependent inhibitions of 45Ca-~nflux with IC50 of 4.6 x 10 -7 
and 3.8 x 10 -6 M, respectively.'~apaverine caused inhibi- 
tions comparable to those induced by Ro 11-1781 (IC~0= 
1.8x 10 .6 M). High concentration of diazoxide (10 -~ to 
10 .3 M) and nitroglycerin (10 .3 M) were necessary to cause 
inhibitions which were not greater than 40%. While prazo- 
sin 3x 10 -4 M slightly stimulated 45Ca-influx, nitrite and 
sodium nitroprusside had no effect. The present results 
obtained with a direct method confirm that Ca-antagonists 
block Ca-influx into vascular smooth muscle and suggest 
that of the other drugs tested only papaverine may Cause 
relaxation by interfering with Ca-fluxes. 

Central actions of valproate sodium 
M. Schmutz, 1-1.-R. Olpe and W.P. Koella, Biology Research 
Laboratories, Pharmaceuticals Division, Ciba-Geigy Ltd, 
CH-4002 Basel 

Systemically administered valproate sodium (VPA) at a 
dose of 200 mg/kg i.p. strongly antagonizes electroshock- 
induced seizures in rats within 3-5 rain. The same dose of 
i.p. applied VPA reduces the firing-rate of  spontaneously 
active neocortical neurons after a latency of  from 3 to 
7 min. The inhibitory action of iontophoretically adminis- 
tered GABA on neocortical cells is significantly potentiated 
by iontophoretically applied VPA, whereas the inhibitory 
effect of glycine remains unaffected. Transsynaptic inhibi- 
tion of nigral cells induced by activation of the striato- 
nigral GABAergic fibre tract is potentiated in only 4 out of 
15 ceils by iontophoretically administered VPA. I.p. ap- 
plied VPA is slightly effective in potentiating this transsyn- 
aptic inhibition in only 1 out 8 cells. These results are 
discussed in view of the proposed GABA-mediated anti- 
convulsive mode of  action of VPA. 

Cerebral ventricular infusion of artificial CSF and 
excess calcium: Effects on sleep in the rat 
1. Tobler, P. 7~oszeghi and A.A. Borb~ly, Pharmakologisches 
Institut der Universittit, CH-8006 Zftrich 

The vigilance states of  the rat were recorded during infu- 
sion of  artificial cerebrospinal fluid (aCSF) containing 
regular or excess concentrations of calcium, into the lateral 
or 4th ventricle. 2 types of aCSF that have been previously 
used by Myers and coworkers, were infused: a) Na 
150.0 mM, K 5.1 raM, Ca 1.82 raM, C1 158.7 mM in aqua 
dest.; or b) Na 127.6 mM, K 2.5 mM, Ca 1.3 raM, Mg 
1.0 raM, C1 134.7 mM in aqua dest. During a 1-h-infusion 
of either type of aCSF in the sleeping animal, paradoxical 
sleep (PS) was reduced by 30-70% as compared to the 
uninfused control value while total sleep was little affected. 
Suppression of PS was counteracted by increasing the level 
of Ca in aCSF by a factor of 2-3. The results indicate that 
ions in the CSF my exert selective effects on sleep states. 
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Attempt to correlate effects of ergot derivatives with 
central dopaminergic stimulant properties in 
functional tests 

J.M. Vigouret, h.  L. Jaton, H.R. Wagner and D.M. Loew, 
Medical and Biological Research Division, Sandoz Ltd, 
CH-4002 Basel 

The actions of 7 ergot derivatives (bromocriptine and the 
ergoline derivatives CF 25-397, CM 29-712, CH 29-717, 32- 
084, lergotril, lysenyl) were compared in 5 functional tests 
(Johnson et al, Br. J. Pharmac. 56, 59, 1976; M.C. Sheles- 
nyak, Proc. 1st Int. Cong. Endocr. Clbh. 677, 1960). A 
significant correlation in potency was found between turn- 
ing induced in 6-OHDA nigrostriatal lesioned rats and 
inhibition of reserpine-akinesia (corrected Speerman test: 
r =  0.8) or tetrabenazine-akinesia ( r =  0.7). Potencies be- 
tween turning induced in 6-OHDA lesioned rats and apo- 
morphine stereotypy induced in intact rats were also correlat- 
ed (r = 0.8); however no significant correlations were found 
between inhibition of nidation in rats and turning induced 
in 6-OHDA lesioned rats (r = 0.3) or stereotypy in intact 
rats ( r =  0.4). This study confirms that ergot derivatives 
possess different affinities to DA substrates in nigrostriatal 
and pituitary-hypothalamic systems. 

Modulation of the in vivo binding of the carcinogen 
benzo(a)pyrene (BP) to rat liver DNA by selective 
induction of microsomal or nuclear aryl hydrocarbon 
hydroxylase activity (AHH) 

A. Viviani and W. K. Lutz, Institute of  Toxicology, 
ETH / University of  Zi~rich, CH-8603 Schwerzenbach 

The binding of reactive BP-metabolites to DNA seems to 
be the first step in the tumor induction. AHH is necessary 
for the metabolism of BP. It is !ocated in the endoplasmic 
reticulum (ER) and in the nuclear envelope. Since the latter 
is closer to the DNA than the ER, an unstable metabolite 
could have a better chance to react with DNA if it was 
formed by the nuclear enzymes. To check this hypothesis 
we selectively induced the microsomal or nuclear AHH by 
choosing the appropriate dosage schedule with dieldrin and 
phenobarbital. 20 h before sacrifice, we administered tri- 
tinted BP, determined for each rat the liver microsomal and 
nuclear AHH-activity and counted the radioactivity on liver 
DNA as a measure of bound BP. A doubling of the 
microsomal AHH-activity roughly doubled the binding 
whereas an increased nuclear AHH-activity reduced it. 
These unexpected results are discussed in terms of more 
complicated metabolic pathways. 

Attenuation by scopolamine of the increase in 
dopamine turnover by neuroleptics: Quantitation of 
their anticholinergic properties 

P. C. Waldmeier and L. Maitre, Research Department, Phar- 
maceuticals Division, Ciba-Geigy, CH-4002 Basel 

Dose-response curves (DRC) of the effects of haloperidol 
(HAL), chtorpromazine (CPZ), clozapine (CLZ), thiorida- 
zinc (THI), sulpiride (SLP) and GP 50302 on DOPA 
accumulation after central decarboxylase inhibition by Ro- 
4-4602 (RO) in striatum (CS) and mesolimbic area (MA) 
were compared with and without concomitant treatment 
with scopolamine (SCO). Treatment schedule was as fol- 
lows: RO (800 mg/kg i.p.) was given 45 min, neuroleptics 
2 h and SCO (10 mg/kg i.p.) twice, 4 and 13/44 h before 
decapitation. SCO antagonized the effects of these neuro- 
leptics to various extents. The shift in DRC was estimated 
by the displacement of the ED200. In CS, SCO shifted the 

DRC towards higher doses by the following factors: HAL 
7.4; CPZ 6.8; THI 2.2; SLP 2.2; GP 50302 2.0; CLZ 1.5. In 
MA, the order was somewhat different; CPZ 6.3; HAL 5.0; 
THI 3.2; CLZ 2,7; GP 50302 2.0; SLP 1.4. It is suggested 
that SLP and GP 50302 possess indirect anticholinergic 
properties. 

The 'psychological refractory period' in the rat: A 
measure of central information processing 

T.G. White, Research Institute Wander Lid, a Sandoz 
Research Unit, P.O. Box 2747, CH-3001 Bern 

The response to a stimulus is delayed and reduced if  a 
prestimulus occurs shortly before. The psychological refrac- 
tory period in man is the interstimulus-interval (IS[) over 
which this occurs. It is thought to result from processing of  
the prestimulus. It was studied in rat through the effects of 
mild acoustic prestimuli on acoustic startle responses. A 2- 
phase-effect was seen. Short ISI's increased responses and 
reduced latencies. Longer ISI's led to response inhibition 
and delay. The maximal effects and their ISI's were deter- 
mined. Multiple regression of  these data derived from 
various conditions showed that the parameters were well 
described by power-curve functions of prestimulus intensity 
and background level. Clearly, only minor changes in 
stimulus conditions could profoundly change the behav- 
ioural response. The method may provide a model of  
information processing and a means of  examining bio- 
chemical, physiological, anatomical, behavioural and 
pathological influences on it. 

Chronic hepatotoxicity of bromobenzene (Bb) in 
starved and ad libitum fed rats 

G. Zbinden, D. H6rler and B. Rageth, Institute of  Toxicolo- 
gy, E T H /  University of  Zi~rich, CH-8603 Schwerzenbach 

Bb is a classic hepatotoxin that is activated in the liver and 
excreted manily as mercapturic acid conjugate. The gluta- 
thione (GSH) level of the liver is, therefore, crucial for the 
detoxification of Bb. 48 h starvation lowers total liver GSH 
in rats by more than 40%. Weekly oral doses of 1 and 
2 mmoles/kg Bb for 16 weeks to ad libitum fed rats caused 
minor liver fibrosis and no functional changes. In rats 
starved for 48 h prior to Bb treatment 1 mmole/kg caused 
moderate fibrosis and significant increase in serum alkaline 
phosphatase; 2 mmoles/kg induced severe micronodular 
liver cirrhosis and abnormalities of liver function. 

Potentiation of analgesia in the mouse by baclofen 

R. Ziel, Biological Research Laboratories, Pharmaceuticals 
Division, Ciba-Geigy Ltd, CH-4002 Basel 

In various test systems baclofen displays an intrinsic anal- 
gesic effect, and under certain conditions it potentiates the 
action of narcotic analgesics. This latter effect of the 
compound was assessed in relation to its possible influence 
on motor activity in 2 different models of analgesia in mice 
treated orally or parenterally with baclofen and, either 
simultaneously or 60 min later, morphine, pentazocine or 
nalorphine. In the hot-plate test, baclofen potentiated the 
effects of the analgesics under all conditions, without 
exerting any significant influence on the animals' behav- 
lout. In the tail-flick test, on the other hand, the same 
simultaneously given doses proved virtually inactive. The 
antinociceptive effects of morphine, pentazocine and nalor- 
phine were, however, markedly intensified in animals given 
baclofen 60 min before. These studies indicate that baclo- 
fen has an unusual spectrum of activity, as regards both its 
intrinsic analgesic effect and its ability to potentiate analge- 
sia. 
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Giant polyoma RNAs are tandemly repeated 
transcripts of the entire polyoma genome 

N. 1t. Acheson, ISREC, CH-1066 Epalinges 

Polyoma DNA is transcribed into 'giant' RNA molecules up 
to several times the DNA length (5400 b.p.), during the late 
phase of productive infection of mouse cells. Giant  RNA 
was isolated by preparative hybridization, followed by 
sedimentation on DMSO-sucrose gradients. RNA was then 
hybridized to a 90% fragment (Hindu-l) of polyoma DNA, 
and the hybrids were examined by electron microscopy. 
Hybrid molecules containing a short single-stranded region 
bounded by 2 double-stranded regions were photographed 
and measured. Analysis of 38 such molecules showed that 
most contained RNA larger than 1 genome length (up to 
3.5 genome lengths). The absence of  deletion or substitu- 
tion loops in hybrid regions showed that all DNA 
sequences in a given strand are transcribed and no nonviral 
sequences are present in the RNA. Several hybrid mole- 
cules showed a regular repeat of 2 or 3 alternating 10% 
genome length single-stranded and 90% genome length 
double-stranded regions showing that these RNAs contain 
tandem repeats of the base sequence of  the entire viral 
DNA. 

Nucleotide sequences at the ends of phage Mu DNA 

B. Allet, Drpartement de Biologie Molrculaire, 30, quai 
Ernest-Ansermet, CH-1211 Genbve 4 

The ends of  Mu DNA are involved in the integration and 
transposition of the phage DNA within the host genome. In 
this and other respects Mu resembles the IS elements which 
appear at various sites without sequence permutations. 
Plasmid or 2pMu hybrids particles were used to establish 
the nucleotide sequences at the 2 ends. A small stretch of  
homology was found to exist at the very end parts of the 
phage genome. Particular sequence features, different at 
the 2 ends, will be presented and discussed. 

4 Drosophila heat shock proteins are associated with 
chromatin fractions 

A.-P. Arrigo, Drpartement de Biologie molrculaire, Univer- 
sit6 de GenOve, CH-1211 Genbve 

We have studied the localization of heat-shock induced 
proteins in Drosophila melanogaster tissue culture ceils. The 
proteins of high mol. wt (84, 70, 68 Kdaltons) remain in the 
cytoplasm, particularly in the postmitochondrial superna- 
tant. Heat shock proteins are not found associated with 
mitochondria. The small mol.wt proteins (26, 27, 22, 23 
Kdaltons) are concentrated in the nucleus. These proteins 
are enriched in chromatin preparations and behave like 
previously defined nonhistone chromosomal proteins. 

ra~dirve kowth~actor: Correlation between bio- and 
oimmunoassay 

Y.A. Barde, K. Suda and H. Thoenen, Department of 
Pharmacology, Biocenter, Klingelbergstrasse 70, CH-4056 
Basel 

N G F  is a protein essential for the development of peripher- 
al sympathetic neurons. High concentrations occur in the 

~ m a l e  ~_p_use salivary gland. In order to determine the 
N G F - d i s t r i b u t i o n  in other organs and species, radioimmu- 

noassays (RIA) have been developed using mouse N G F  as 
antigen. T ~ I ~  RIA are usually based on a competition 
principle: ~z~]~NGF is reacted with a limiting number of  )~ 
specific biflffin~-sites (the antibodies). When a sample is 
tested, any decrease in bound radioactivity is interpreted as 
evidence for the presence of  NGF.  However, NGF.-levels 
predicted in this manner could not be confirmed by b[bi_oas' 
say. Taking mouse and rat serum as examples, it is s ~ w n  
that binding of ~25I-NGF to serum macromolecules is 
responsible for the erroneously high values determined by 
the competition RIA. A 2-site-RIA based on a different 
principle has been developed. It gives results which are 
consistent with those of the bioassay. 

Gel electrophoresis of viral nucleoprotein complexes 

P. Beard, ISREC, CH-1066 Epalinges 

Viral nucleoprotein complexes containing SV40 or polyo- 
ma DNA, host cell histones and other proteins, are extract- 
ed either from the nuclei of infected cells or from virions. 
The complexes are analyzed by electrophoresis on low 
percentage agarose gels. Their migration depends on 
length, shape and composition, and differs from that of the 
corresponding naked DNAs. The usefullness of this method 
to isolate nucleoprotein complexes in the process of tran- 
scription or replication is being examined. 

Mechanism of action of micrococcal nuclease on 
SV40 DNA and SV40 chromatin 

P. Beard and S. P. Modak, Department of Virology and Unit 
of Developmental Biology, Rue Curtat 6, CH-1005 Lau- 
sanne, and Isrec, CH-1066 Epalinges 

Micrococcal nuclease has been widely used to investigate 
chromatin structure. It is claimed that the enzyme intro- 
duces double strand breaks in DNA in chromatin. We have 
characterized the mode of action of this enzyme on SV40 
DNA and SV40 chromatin. Superhelical SV40 DNA was 
incubated (60 sec, 0 ~ with increasing concentrations of 
nuclease and the products analyzed by electrophoresis on 
1.4% agarose gels. With increasing enzyme the proportion 
of superhelical DNA decreases, while the proportion of  the 
nicked circular form increases. This is followed by an 
increase in the amount of the linear form. 2 dimensional 
electrophoresis of  nuclease digests using neutral and alka- 
line buffers shows that micrococcal nuclease cleaves double 
stranded DNA through 2 successive single strand breaks on 
opposite strands. The same mechanism applies to micro- 
coccal nuclease digestion of SV40 chromatin. 

Evidence of cAMP-dependent protein kinase 
translocation to chromatin-binding site 

E. Bechtel, A. Salokangas and U. Eppenberger, Hormon- 
labor und Experimentelle Endokrinologie, Univer- 
sitdtsfrauenklinik, CH-4004 Basel 

Partially purified cAMP-dependent protein kinase (mol. wt 
230,000) and its catalytic subunit (mol.wt 40,000) were 
incubated with sheared calf ovarian chromatin in the 
presence of increasing amounts of salt concentrations 
(0.05-1.0 M NaC1). Maximal binding of the holoenzyme 
and the catalytic subunit to chromatin was obtained at 0.6- 
0.8 M NaC1. This binding was followed with an increase of  
cAMP-dependency of the enzyme activity. Such a binding 
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gives evidence for the presence of a specific cAMP-binding 
protein capable of recombining with the free catalytic 
subunit. The addition of  BSA, ovalbumin did not affect the 
above binding of the enzymes to chromatin. - Digestion of  
the chromatin with trypsin prior to the addition of the 
enzymes prevented the binding of the holoenzyme and 
catalytic subunit to chromatin, whereas native chromatin 
revealed a specific cAMP-binding protein which could be 
extracted by Triton and physically demonstrated by poly- 
acrylamide electrophoresis. 

The effects of  calcium on the depolarized rat uterus 

S. Beck and V. Pli~ka, Institut fi~r Molekularbiologie und 
Biophysik der ETH, CH-8093 Zi~rich 

The contractile response of an isolated, K +-depolarized rat 
uterus to a sudden increase in calcium concentration in an 
originally Ca-free medium displays 2 phases; an initial 
rapid increase in tension (about 10 rain) is followed by a 
slow decrease in tension (considerably longer than the first 
phase) down to a steady state level. Experiments under 
either isotonic or isometric conditions show a similar re- 
sponse pattern. Relaxation to the basic level was achieved 
by a washout with Ca-free medium. The contractile re- 
sponse depends not only on the Ca-concentration used for 
stimulation, but also on the duration and intensity of 
previous stimulations. Preincubation of the uterus with Ca 
has a positive effect on contractility, whereas previous 
exposure to tension diminishes the response to Ca. One can 
hypothesise that at least 2 different Ca compartments, 
which participate in generation of the tension response to 
extracellular Ca, are linked to the contractile system of the 
uterus. 

A temperature-sensitive mutation in the initiation 
codon of the rIIB gene of phage T4 

D. Belin, J. Hedgpeth and R.H. Epstein, D@artement de 
Biologic Mol~culaire, 30, quai Ernest-Ansermet, CH-1211 
Genbve 4 

HD263 is a temperature-sensitive rIIB mutation which 
affects the translation of the rIIB-mRNA. The ribosome 
binding sites of  wild type and HD263 rIIB-mRNA have 
been sequenced and the coding sequence determined by 
identification of the site altered by an amber mutation in 
the second codon of  the gene. The only difference between 
wild type and HD263 is a change in the initiation codon 
from AUG to AUA. Since the wild type and HD263 
proteins have the same fmet peptide, this result shows that 
AUA, which normally codes for isoleucine, can be recog- 
nized by the fmet-tRNA and used to initiate translation. It 
has been proposed that the recognition of initiation sites by 
ribosomes involves a transient pairing between the 3' end of 
the 16S RNA and a sequence located 5' to the initiation 
codon. In the ribosome binding site of the rIIB-mRNA 
there is a stretch of 6 bases which are homologous to the 
16S RNA. The possible role of this sequence in the 
temperature-sensitive translation of the mutant rIIB- 
mRNA will be discussed. 

Biochemical and ultrastructural study of Gunn rat 
thyroid 

M. Benathan, T. Lemarchand-B~raud, A. Gautier and D. 
Gardiol, Division de Biochimie elinique, CHUV," Centre de 
Microscopic ~lectronique and Institut de Pathologic, Univer- 
sitk, CH-IOll  Lausanne 

Gunn rats disclosing alterations both of thyroid hormones 
secretion and thyroglobulin composition (Gomba et al., 

Virchows Arch. B20, 41, 1976), the proteolytic action of  
pronase on thyroid has been studied on the 105,000• 
supernatant fraction and at the ultrastructural level. After 
in vivo 125I-isotopic equilibration, a greater, nonhydroly- 
sable, soluble iodine fraction was found in thyroids of  
Gunn rats, compared with Wistar rats (9.1%+1 vs 
5.2%+0.5). Thyroid rat iodine distribution showed a larger 
proportion of iodotyrosines (MIT, DIT) and a lower one of 
iodothyronines (T4, T3) than in normal rats. Electron 
microscopy examination showed the pigment granules 
characterizing the thyroid gland of Gunn rats to be more 
resistant to pronase hydrolysis than the other protidic 
components (colloid, apical vesicules). The study of the 
nature of pronase-resistant material is now in progress. 

Immunocytochemistry of  enzymes in normal and 
diabetic rat exocrine pancreas 

M. Bendayan and S. Ito, ]nstitut d'Histologie, CH-1211 
Genbve 4 

On the basis of morphological and biochemical differences, 
the exocrine pancreatic tissue has been divided in peri- and 
tele-insular regions. The enzymatic profile of these regions 
has been investigated in normal and diabetic (streptozoto- 
cin treated) rats with the immunofluorescence technique 
using antibodies against 9 major pancreatic enzymes (a- 
amylase, lipase, elastase, chymotrypsinogen A, trypsinogen, 
carboxypeptidase A and B, RNAse and DNAse). All acinar 
cells of the normal rat were positive to the 9 different 
enzymes, but those located in the peri-insular regions of 
most of the islets gave a brighter fluorescence. In the 
diabetic rat, amylase was virtually absent in the peri-insular 
region while chymotrypsinogen was normally distributed. 
The tele-insular tissue showed both positive and negative 
cells for amylase. These data confirm the inhomogeneity of  
the exocrine pancreas and show in addition that peri- and 
tele-insular tissues react differently to a diabetic state as far 
as amylase and chymotrypsinogen contents are concerned. 

DNA-polymerases of mouse P815 cells: Subcellular 
distribution and partial purification 

F. Bieri-Bonniot and A.R. Schi~rch, Ciba-Geigy Ltd, 
CH-4002 Basel 

All 3 commonly distinguished DNA-polymerases a, fl and 
7 are found in exponentially growing mouse mastocytoma 
cells (P815) irrespective of the subcellular origin (cyto- 
plasm, nucleoplasm or high salt extracts of chromatin) and 
are separated by ion exchange chromatography. Further 
purification of DNA-polymerase a on affinity columns 
[poly(rA)- or poly(dT)-CL-sepharose] resolves 2 forms of 
activity: I and II. By rechromatography under identical 
conditions form II yields again forms I and II whereas 
form I remains I. The absence of striking differences 
between these 2 forms in a) catalytic properties in vitro, 
b) sedimentation properties in velocity gradients and 
c) SDS gel analysis, suggest that the observed molecular 
heterogeneity (due neither to subcellular origin nor to 
proteolysis) might result from molecules co-purifying with 
the enzyme; the role of such factors for structure and/or  
function of DNA polymerase a are currently under investi- 
gation. 
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~ !  A~rote~se system associated with the major cell 
~ a c 4 ~ ] y c o p r o t e i n  of t h ~ i a t e s  Pseudomicrothorax 
dubius"~'fi-d Paramecium primaurelia 

I. Bolivar and G. de Haller, Biani, Universit~ de Genbve, 
CH-1211 GenOve 4 

"/'~The~sa~t ~lcohol method of Preer extracts from the cells a 
set oq proteins, among them a large (260,000 daltons) 
glycoprotein (i-Ag). These proteins are mainly located on 
/:l~e~external surface of the cell as shown by SDS-PAGE of 
('~[e~peroxidase-labeled ,cells. The i-Ag is quickly degraded 
a'ff~ denaturation of  the extracts. The degradative activity 
can be separated from the i-Ag by sephadex or affinity 
chromatography. A protease, mol.wt 25,000, with a high 
activity on the i-Ag is responsible for this degradation. The 
extracts contain another unidentified molecule which can 
inactivate the protease by a PMSF-sensitive mechanism. 
We suggest that this system plays a role in the in vivo 
regulation of  the i-Ag. 

Continued in vitro growth of human T-lymphocytes 
with retention of their function 
G.D. Bonnard, D.J. Schendel, R.D. Maca and R. B, Herber- 
man, National Cancer Institute, Bethesda, Md 20014, and 
Sloan Kettering Institute, New York, N. Y. 10021, USA 

Human cultured T-cells (CTC) were grown using condi- 
tioned medium prepared from the supernatant of PHA- 
stimulated, fresh peripheral blood leukocytes (PBL). These 
CTC have characteristics of polyclonal activated T-cells: 
1. They were cytotoxic only for allogeneic target cells, 
which was much enhanced by the addition of lectins. 
2. They responded with accelerated kinetics to alloantigens 
in mixed lymphocyte culture (MLC). Effector cells from 
MLC reactions were grown for an additional 14 days and 
retained considerable levels of allospecific cytotoxicity. 
Actively growing CTC lacked Fc-receptors for IgG or IgM 
and were devoid of natural killer (NK) or killer (ADCC) 
activitites. CTC could also suppress a number of PBL 
proliferative responses. Overall, CTC will allow crucial 
studies of  the functional and biochemical properties of 
human T-cells. 

Histone genes in HeLa-cells 
L Bozzoni, M. Melli, G. Spinelli and E. Arnold, Molekular- 
biologic II, Winterthurerstrasse 260, CH-8057 Zi~rich 

Restriction analysis of  DNA of HeLa-cetls suggests that 
human histone genes are included in DNA-fragments of 
high mol.wt (Melli et al., Experientia 33, 824, 1977). We 
have now carried out a detailed study of the structural unit, 
hybridizing restricted DNA of HeLa-cells with pure single 
histone genes of the sea urchin Psammechinus miliaris. The 
'single gene' analysis has been carried out with single and 
double DNA digests, using mainly the restriction enzymes 
EcoRI and Hind III. The results suggest that human historic 
genes are considerably heterogeneous, possibly in their 
spacer sequences. The genes coding for histones H2a , H3, 
H2b , H4, H 1 are clustered in units of mol.wt > 15>( 10 6 
daltons. The 5 genes seem to be distributed within a 

7 • 10 6 dalton DNA-fragment, which has on both sides 
long 'spacer' regions. The gene units are tandemly repeated 
and the order of the genes within each unit is identical to 
that of  sea urchin. 

Subcel|ular localization o~nlasminogen activator in ;Q 
~._human n~ntrophils " - ~  

U. Bretz, Research Institute Wander Ltd, a Sandoz Research 
Unit, CH-3001 Bern 

Plasminogen a~tivator (PA) is released from. lathe atransformed~ )(y 
vcells, activated ophages and PMA-stlmu d neutro- i 

phils. Human neutrophils (>  95% pure), were homogenized 
by cavitation and fractionated by zonal sedimentation at 
10,500 rpm (J. Cell Biol. 63, 251). The fractions were 
centrifuged at 3x t06 g-min apd plasminogen-dependent 
and plasminogen-independent f~ ino lys i s  was assayed in X~ 
the resuspended pellets using (~tfibri~..plates. PA was X 
recovered in a broad slow-sedimen~ci~g peak in the upper 
half of the gradient which was resolved from both alkaline 
phosphatase (membranes) and lysozyme (specific gra- 
nules). Fibrinolysis was high in azurophil granule fractions 
mainly due to the presence of elastase, but no increase in 
activity was observed upon addition of  plasminogen. We 
conclude that PA is preformed in neutrophils and is presum- 
ably localized in the C-particles of  these cells. 

Mapping of the repetitious regions within the 
nontranscribed spacer of Xenopus iaevis rDNA by 
restriction and DNA-sequencing 

P. G. Boseley and M. L. Birnstiel, Institut f~r  Molekularbio- 
logic H der Universitdt Zi~rich, Winterthurerstrasse 266A, 
CH-805 7 Z~rich 

Detailed restriction analysis reveals 3 distinct repetitious 
regions within the nontranscribed spacer. Region 1 is 
cleaved frequently by GC-sequence specific restriction en- 
zymes to reveal ~ 100 b.p. units. This region differs from 
regions 2 and 3 which are cut by enzyme Alu I to give 
alternating ~ 80 b.p. and 60 b.p. units. Region 3 differs 
from 2 in having Sma I sites within its 80 b.p. units. The 
similarity of regions 2 and 3 indicates a common ancestry 
which, owing to the presence of  Sma I sites, must have 
diverged early in its evolution. Regions ! and 2 are separat- 
ed from each other by an area of DNA centred around a 
Barn HI site. A similar Barn HI area is found to separate 
regions 2 and 3 and analysis reveals an identical sequence 
for over 150 b.p. between these 2 Barn HI cuts. 

Characterization and in vitro translation of Rous 
Sarcoma virus genomic and virus-specific RNA's 
P.A. Bromley, P.F. Spahr and J. L. Dartix, D~partement de 
Biologic MoI~culaire, Universit~ de Genbve, 30, quai Ernest- 
Ansermet, CH-1211 Genbve 4 

We have analyzed the products of in vitro translation of 
RSV genomic RNA in the rabbit reticulocyte system. In 
addition to the major product (the Pr76 precursor to virus 
Gs-antigen) a complex but reproducible pattern of  poly- 
peptide synthesis is observed. This was found not to be a 
result of  random nicking of RSV RNA nor to be dependent 
on the tertiary structure of  this RNA. Surprisingly, an,  
identical pattern is observed on translation of 30-40S RSV 
RNA present in infected cell cytoplasm. We have analyzed 
the nature of polypeptide synthesis with regard to multiple 
initiation or termination or to subsequent processing 
events. In addition we have improved the procedure for the 
isolation of subgenomic RSV RNA from infected cells 
using hybridization to mercurated c-DNA; the character- 
ization of  these RNA-species will be discussed. 
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Rod-shaped particles in the plasma membrane of the 
mitochondria-rich (MR) flask cell of amphibian 
epidermis 
D. Brown and V. Jlic, Institut d'Histologie, CH-1211 
Genbve 4 

MR-cells are specialized cells found in epithelia with a high 
ionic and/or  water flux. They have been identified in toad 
bladder epithelium and mammalian kidney collecting 
tubule. A cell type resembling MR-cells occurs in the 
epidermis of amphibian skin (the flask cell). By freeze- 
fracture, MR-cells have previously been shown to contain 
elongated particles on the P-face of their plasma membrane 
in addition to the usual globular particles. Freeze-fracture 
of  Xenopus laevis and Rana ridibunda skin now reveals 
similar rod-shaped particles on the P-face of the apical, 
lateral and basal plasma membrane of the flask cells. The 
E-face of the membrane has complementary elongated pits. 
Elongated particles also exist on the P-face of  some in- 
tracellular vesicles. The presence of these peculiar particles 
in the flask cells of the epidermis as well as in the MR-cells 
from the bladder and the kidney, suggests that these ceils 
have a functional similarity at the level of  the cell mem- 
brane, in which elongated particles are implicated. 

Activation of macropbages by soluble factors: I I  

II. BuchmMler and J. Mauel, Institut de Biochimie, 
CH- 1066 Epalinges 

Mouse peritoneal macrophages can be activated to kill 
intracellular microorganisms in vitro by incubation with 
activating factor(s) (AF) released by Con A-stimulated 
spleen cells (Experientia 33, 814, 1977). AF appears to 
induce activation by interacting with macrophage mem- 
brane, because a) when AF-containing media were prein- 
cubated with macrophages for 1 h at 37 ~ they lost their 
capacity to activate a second macrophage culture, suggest- 
ing removal of  AF by macrophages during the first incuba- 
tion, b) when macrophages were treated with inhibitors of 
serine-esterases prior to activation, they displayed an in- 
creased sensitivity to AF, suggesting the presence on 
macrophage membrane of esterases which tend to decrease 
the reactivity to AF. Activation of  macrophages was accom- 
panied by an elevation in acid phosphatase excretion and 
by a 2- to 3fold increase in the activity of the pentose 
phosphate shunt. Both parameters may reflect the increased 
requirements for enzymes and oxygen metabolites neces- 
sary for killing and digestion of the intracellular organisms. 

Cell  wall  ofAct inomyces  viscosus Ny 1: composition 
and pathogenic role in periodontal disease 
J.J. Burckhardt, J.T. Walser and B. Guggenheim, Depart- 
ment of Oral Microbiology and Gen. Immunology, Dental 
Institute and Institute of Pharmacology, University of  
Zi~rich, CH-8028 Ziirich 

Cell wall was prepared from Actinomyces viscosus Ny 1 
(A.v.), serotype 1. Its amino acid and amino sugar content 
was analyzed. The molar ratio for NacG1N, NAcMuramic 
acid, and the major amino acids in the sample Ala, Glu, 
and Lys was approx. 2:2 : 3 : 3 : 1.5. Cell wall was aggluti- 
nated by hyperimmune sera. We then investigated whether 
gnotobiotic RIC-rats, orally associated with A.v. to produce 
periodontal disease, formed antibody and/or  sensitized T- 
lymphocytes against epitopes of A.v. cell wall. 29 sera of 32 
were negative, 3 agglutinated cell wall to log 2 titers of 2 and 
3 but all sera agglutinated A.v. to titres from 8 to 16. 
Spleenic T-cells showed an anamnestic in vitro response 
using a soluble antigen fraction from A.v. but none with 

cell wall. In conclusion, cell wall of A.v. does not contribute 
via specific immune mechanisms to the pathogenesis of 
periodontal disease. 

Specific antibodies against ACTH and a-MSH for 
radioimmunoassay and for studies of hormone-protein- 
interactions 
E. Bi~rgisser, A. Eberle and R. Schwyzer, Institut fiir Mole- 
kularbiologie und Biophysik, ETH, CH-8093 Z~rich 

Radioimmunochemical determination of structurally relat- 
ed polypeptide hormones, such as ACTH and a-MSH, at 
very low concentrations requires antisera of  high specificity 
and sensitivity, Prolonged immunization of  goats with 
chemically defined complex-antigens (HSA containing a 
rather low number of covalently bound ACTH or a -MSH 
molecules) resulted in antisera which had high titers (best 
titers: 1:220,000 and 1:10,000,000 for ACTH and a-MSH, 
respectively), low cross-reactions (anti-ACTH serum: 
< 0.005% with cz-MSH; anti-a-MSH serum: < 0.05% with 
ACTH) and high sensitivity (detection limit for ACTH: 
< 1 pg; for a-MSH: < 0.5 pg). These antibodies, which 
may be useful receptor models for studying the physical 
and chemical interactions with the hormone (Kopp et al., 
Eur. J. Biochem. 75, 417, 1977), are being purified by 
affinity chromatography using a new polyacrylamide resin 
with a high content of covalently bound hormone (up to 
10%). 

On the determination of optimal conditions for binding 
studies 
E. Bih'gisser, H. Hailer and R. Schwyzer, Institut fiir Mole- 
kularbiologie und Biophysik, ETH, CH-8093 Ziirich, and 
Laboratorium fi~r FestkOrperphysik, ETH, CH-8093 Z~rich 

The danger of wrong or over-interpretation of binding data 
from ligand-biopolymer interactions (e.g. hormone/recep- 
tor, antigen/antibody, enzyme/substrate) is very large if an 
unsuitable titration procedure is compounded with a poor 
choice of concentrations. Using computer simulations we 
have looked at the influence of stochastic and systematic 
errors on the determination of dissociation constants and 
other binding parameters as a function of concentrations of  
binding species. The results are interpreted on the basis of 
information theory. In addition, we compared various 
evaluation techniques (Scatchard analysis, etc.) and consid- 
ered the influence of  approximations and false reaction 
models on the reliability of the derived binding parameters. 

The developmerltal potgnti~i inlculture of'muscle cells 
homozygous forr~__motp~.d~ ~ r  d'plate disease - -  ~J 
W. Burkart, H. Jockusch and M.M. Burger, Division of 
Biochemistry, Biocenter, University of Basel, CH-4056 Basel I 

Motor end plate disease (~VIED), a lethal recessive neuro- 
muscular disorder, was l"fffvestigated by tissue culture. 
Med/med  myoblasts form contracting myotubes, a fraction 
of  which developed cross striations and survived for at least 
30 days longer than a med/med animal. In combination 
with wild type embryonal spinal cord, med/med  myotubes 
like their + / ?  counterparts were contacted by nerve fibres 
and responded by accumulating acetylc,~line esterase at 
the nerve-muscle contact site. Binding of~Zs~a-bungarotox- 
in to med/med  myotubes revealed concen"t~a't'f'ohd of acetyl- 
choline receptor ('hot spots ) like in wild type[_m_yotubes. X" 
However, the density of a-bungarotoxin binding sites is 
lower on med/med  myotubes. When preparing myoblasts, 
on the average only 60% of the yield of cells was obtained 
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from med/med  leg muscles as Compared to + / ?  muscles. '~[Biosynthesis of~c~eatin~kin]asest/! i~d i f fe ren t ia t ing  , ,  . . . .  k.k..-_g...," ' - - - -  t ~  
Since 2-day-old animals do not show any Chnlcal abhor- tn,tvl,,k,~,~/,~,o,,,~,~;,,Io,~il~ 
realities, these differences may hint to the primary cause of  ~/-Z2-'~ ~ s~"k~'EZ2"~ 

M. CaravattL J. C. Perriard and H. M. Eppenberger, lnstitut the MED phenotype. 

Expression of mutagen-indueed damage to sperm and 
spermatids during early mouse embryogenesis 

K. Bi~rki and W. Sheridan, ISREC, CH-1066 Epalinges, 
and NIEHS, Research Triangle Park, N.C., USA 

After treatment of  postmeiotic stages of spermatogenesis of 
the mouse with the chemical mutagen TEM (triethylene- 
melamine), dose and stage of spermatogenesis-dependent 
disturbances of early embryonic development can be ob- 
served both in-vivo and in-vitro cultures of  embryos. With 
the doses used (0.2 and 0.4 mg/kg), TEM-treatment of 
sperm and spermatids did not affect the rate of fertilization 
nor the number of  cleaving eggs, but it severely disturbed 
further development of embryos up to implantation, ex- 
pressing maximum effect in morulae. The results of cyto- 
logical analysis suggest that lesions induced by TEM in 
postmeiotic male germ cells of  the mouse are expressed 
during early embryogenesis in 2 ways: a) as aberrations of  
the chromosome type already detectable in first cleavage 
metaphases, b) as long lasting changes in chromatin, not 
detectable in very early cleavage divisions, but leading to 
disturbance of the postimplantation development of em- 
bryos. 

Observations on a nu/nu ~ + / + mouse chimaera 
K. Biirki, B. Sordat and N. Odartchenko, Institut Suisse de 
Recherches Experimentales sur le Cancer, CH-1066 Epa- 
linges 

A nu/nu ~ + / +  mouse chimaera has been obtained by in- 
vitro aggregation of  early embryos from the strains nu/nu 
(BALB/c) and CBA/T6T6 and subsequent transfer to a 
pseudopregnant foster mother. One chimaeric male has 
been analyzed when 7 months old. Nude and hairy skin 
were arranged in alternating patches. The pattern of coat 
colour was independent of  the hair distribution, thus 
demonstrating the autonomous migration of melanocytes 
to the skin during fetal development. Analysis of  90 off- 
springs of  the allophenic male indicated that sperm carry- 
ing the recessive nude gene had been exclusively produced. 
The relatively long life span of the chimaera maintained 
under conventional housing conditions suggests a func- 
tional immune system. Histological and functional ex- 
periments to test this possibility are in progress. 

Mass isolation of germinal vesicles and nucleoli from 
vitellogenic oocytes of Xenopus laevis 

M. Buscaglia, R. Bach and F. Scalenghe, D@artement de 
Biologie et Embryologie, CH-1224 ChOne-Bougeries 

We have developed a novel technique which allows the 
isolation of large amounts of germinal vesicles from vitello- 
genic oocytes of  Xenopus laevis (F. Scalenghe et al., Chro- 
mosoma, in press, 1978), T h e  technique is rapide ,and 
simple and avoids centrifugation or filtration steps. It 
involves essentially a Pronase treatment and a lysis of  the 
oocytes by means of  a nonionic detergent (NP-40). Isolated 
nuclei are able to incorporate radioactive precursors into 
RNA products and transcription is stimulated by addition 
of exogenous DNA. Pure nucleoli can be easily obtained 
from isolated germinal vesicles. These nucleoli are tran- 
scriptionally active and are one of the subjects of our 
present investigation. 

fiir Zellbiologie, ETH, CH-8093 Ziirich 

Synthesis of M-CK and B-CK subunits was measured by 
highly specific and sensitivelim~l,~poprecipitation methods " 
after exposing cells to pulses 0 ~ c i n e .  The incorporat- 
ed radioactivity was normalize"d~t~NA4q'qn~tent. During 
the first 3 days of culture a sharp increase, later a decline in 
B-CK-synthesis was observed. M-CK-synthesis was not 
detectable in 24-h-cultures and increased dramatically dur- 
ing the 3rd day. The relative rate of M-CK-synthesis 
increased while that of B-CK decreased. Depletion of 
Ca + + in cultures (by means of EGTA) blocked fusion and 
synthesis was reduced as compared to standard cultures 
2fold for B-CK and 3.5fold for M-CK. If  differentiation 
was inhibited with BrdUrd, incorporation into B-CK was 
2.5 times lower, but was undetectable into M-CK even after 
prolonged cultivation. CK-synthesis in BrdUrd-cells resem- 
bled that of subcultured fibroblasts. Synthetic rates seem to 
be most important for intracellular CK-concentration, dif- 
ferences of  degradation seem not to be crucial. 

Binding i~nternalization and I~sosomal association of 
12sI i~sulin in i so lq te~ t~patocy te s  "J 

J.-L. Carpentier, P. Gorden, P. Freychet, A. Le Cam and L. 
Orci, Institut d'Histologie, CH-1211 Genkve, and In- 
serrn U145, Nice, France 

The fate of 5~)~_~ulin after its binding to isolated rat 
hepatocytes was s i tdied by a quantitative EM autoradio- 
graphic analysis. Isolated rat hepatocytes were incubated 

125 o with I-insulin at 20 C and 37 C. Internalization of  label 
is evident by 2 min of incubation at 37 ~ and continues as 
a constant function of binding at both temperatures. At 
steady state approximately 30-40% of the label has shifted 
intracellularly. When cell associated radioactivity is extract- 
ed and filtered on G-50 sephadex from 75 to 90% of  
radioactivity co-elutes with native insulin. When interna- 
lized radioactivity is analyzed further at 2-5 rain of incuba- 
tion at 37 ~ there is a 5fold preferential association with 
lysosomes and by 30-60 rain a 10fold association. These 
studies demonstrate directly that insulin initially localizes 
to the plasma membrane of  isolated hepatocytes, is interna- 
lized and the hormone or complex associates \ 
preferentially with~sosomes,  receptor 

In vitro transformation of T4-head-related particles 
produced by mutants in gene 17, to final T4 capsids 
J.L. Carrascosa, Biozentrum der Universitdt, CH-4056 
Basel 

The particles accumulated in cells infected with T4 mutants 
in gene 17 are composed of  cleaved major head protein 
(gp23*) arranged in an unexpanded lattice. These particles 
can be transformed in vitro into structures that are expand- 
ed and share common physical characteristics with the final 
T4 capsid. 

Repressor and inhibitory activities associated with 
masked globin messenger ribonucleoprotein complex 
O. Civelli, A. Vincent and K. Scherrer, IRBM, 2, place 
Jussieu, F-75221 Paris C~dex 05, France 

Duck erythroblast polyribosomal globin mRNA actively 
translated in polyribosomes is associated with characteristic 
proteins which are different to those of the free cytoplasmic 
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form of the same mRNA. The latter ribonucleoprotein 
complex (mRNP) is not only untranslatable in a wheat 
germ protein synthetizing cell-free system, although its 
deproteinized mRNA is fully active, but furthermore inhi- 
bits the co-translation of any other mRNA present. Tests in 
a (RNase-treated) reticulocyte lysate show that the free 
mRNP is equally repressed but, in this system, it is devoid 
of the inhibitory activity towards other mRNAs. Salt- 
dissociated 'core' particles retain these same characteristics. 
Work is in progress to characterize the masking and inhibi- 
tory factor(s) linked to mRNA. 

rDNA spacer transcrips in normal and cold-treated 
Xenopus cells 

M. Crippa, H. Achermann and D. Rungger, Biologie ani- 
male, Universit~ de Genbve, CH-1224 Ch~ne-Bougeries 

The different fragments obtained from Xenopus rDNA by 
restriction with Eco R1 and Barn H1 enzymes have been 
inserted into bacterial plasmids (vector pBR313). The DNA 
of  strain HM5, containing a 1100 b.p. fragment of nontran- 
scribed spacer sequences, was used as a probe to identified 
spacer transcripts in sucrose gradients of RNA from normal 
and cold treated Xenopus cells. The results show that, in 
normal cells, RNA-molecules (5-23 S) are transcribed from 
the so-called nontranscribed spacer. Upon cold treatment, 
which inhibits maturation cleavages of rRNA, small spacer 
transcripts are still present and, in addition, large RNA- 
molecules (45 S) are found containing both spacer 
sequences and the sequences of the first stable pre-rRNA 
(40 S), 

The intervening sequence of a mouse fl-globin gene is 
transcribed into the 15 S fl-globin mRNA precursor 

P. Curtis, S. Tilghman, D. Tiemeier, P. Leder and C. 
Weissmann, Institut fi~r Molekularbiologie I, Universitiit 
Ziirich, CH-8093 Z~irich, and Laboratory 03" Molecular 
Genetics, NIH, Bethesda, Md 20014, USA 

The mouse fl-globin gene is interrupted by a 550 base pair 
intervening sequence of DNA, as indicated by the R-loop 
formed between cloned fl-globin genomic DNA and globin 
mRNA (Tilghman et al., Proc. nat. Acad. Sci. USA, in 
press, 1978). Kinetic and structural evidence has led to the 
conclusion that the mature 10 S fl-globin mRNA is synthe- 
sized via a 15 S precursor (Curtis et al., Cold Spring Harbor 
Symp. Quant. Biol., in press, 1977), the length of which 
roughly equals or slightly exceeds the total length of  the 
coding and intervening sequences of the fl-globin gene. 
Electron microscopy of R-loop hybrids between this gene 
and the purified 15 S fl-globin mRNA precursor showed 
that the intervening sequence is present in the 15 S precur- 
sor. This suggests that processing of  the precursor involves 
removal of the intervening sequence and precise repairing 
within the gene sequence. 

The ribosome-binding site on Rous Sarcoma virus 
RNA for the 'gag' gene translation 

J.L. Darlix, P.A. Bromley and P.F. Spahr, D~partement de 
Biologie Molkculaire, Universit~ de Genkve, 30, quai Ernest- 
Ansermet, CH-1211 Genkve 4 

In various cell free extracts RSV RNA directs the synthesis 
of a major polypeptide of  mol.wt 76,000 daltons; this 
protein has been shown by fingerprint to be identical to the 
precursor (Pr76) to virus group specific antigens previously 
identified in pulse labeled-infected cells. We have used the 
reticulocyte lysate protein synthesis system to promote the 

binding of ribosomes to RSV RNA in vitro and we have 
characterized the RNA protected from nuclease digestion. 
This RNA fragment has been located at the 5' end of the 
genome and part of its sequence has been established by 
direct analysis. The sequence of the whole protected frag- 
ment has been inferred from the sequence of the DNA 
complementary to the 5' terminal 100 nucleotides of  RSV 
RNA. 6 initiation codons are present in this nucleotide 
sequence but only one is functional for in vitro translation 
of the Pr76 protein. 

A unifying model to explain segmentation, 
compartmentalization and regeneration in Drosophila 
development 

L L Deak, Zoologisches Institut, Ki~nstlergasse 16, CH-8006 
Zi~rich 

3 important aspects of  insect development, namely the 
appearance of segments in the embryo, compartmentaliza- 
tion in imaginal discs during development and regeneration 
of discs after experimental interference, have been the 
object of  extensive investigation. To account for each 
phenomenon, an internally-consistent hypothesis has been 
formulated during the last few years. As yet, however, little 
attempt has been made to relate these 3 fields to each other. 
A model, based on the sequential establishment of a series 
of gradients whose function is to provide positional infor- 
ination to the cells and cause them to initiate defined 
developmental programmes, has been developed to ac- 
count for the clonal restrictions that occur throughout 
development, for the way in which cells behave during 
regeneration and for the action of a number of  mutations. 

Membrane association of  the superoxide-forming 
enzyme in human neutrophils 

B. Dewald, M. Baggiolini, J. T. Curnutte and B.M. Babior, 
Research Institute Wander Ltd, a Sandoz Research Unit, 
CH-3001 Bern, and Department of Medicine, Tufts-NEMC, 
Boston, Mass, USA 

Superoxide which is formed by neutrophils during phago- 
cytosis is a major microbicidal product of these cells. 
Neutrophils were activated with opsonized zymosan or 
phorbol myristate acetate and the subcellular distribution 
of the superoxide-forming enzyme (SFE) was studied by 
zonal sedimentation. Under conditions where specific and 
azurophil granules are wellresolved (13,500 rpm), 50-60% 
of SFE was associated with the membrane marker alkaline 
phosphatase while 30-40% was recovered together with the 
azurophil granules. Little activity was found in fractions 
containing the specific granules. Sedimentation at lower 
speed (6500 rpm) resulted in complete resolution of SFE 
from the azurophil granules. Over ~ of  the SFE-activity 
coincided with alkaline phosphatase. The rest was associat- 
ed with fast-sedimenting aggregated material. These results 
demonstrate that SFE is localized in membrane fragments 
presumably derived from the plasma membrane. 

Culture of haploid and monosomic  corn cells 

H.S. Dhaliwal and P.J. King, Friedrich-Miescher-lnstitut, 
Postfach 2 73, CH-4002 Basel 

Cultures of haploid and monosomic corn ceils are needed 
for in vitro selection of auxotrophs. In the absence of 
successful anther and microspore culture in corn, certain 
high haploidy-inducing genetic stocks in combination with 
suitable genetic markers can be used to screen haploids at 
the seed or seedling stages. Callus derived from such 
tissues, however, fails to regenerate plants. A system involv- 
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ing ig- and adh~ may be used to screen immature 
haploid embryos from which morphogenetic callus is ob- 
tained. Monosomics may be more stable than haploids in 
culture. A system involving a nondisjunction inducing 
strain and a multiple chromosome tester can be used to 
screen for aneuploid (2n+?) tissues, including monosomics 
(2n- l ) .  

Transcription of the vitellogenin gene from chick liver 
chromatin in vitro 
C. Dierks-Ventling, J. Stalder and T. Ohno, Friedrich- 
Miescher-[nstitut, Postfach 273, CH-4002 Basel, and Bota- 
nisches Institut j~r allgemeine Mikrobiologie, Universitat 
Bern, CH-3013 Bern 

Chromatin, defined by size, nucleosome structure and 
endogenous RNA polymerase content, from estrogen-treat- 
ed chicks and from controls was transcribed in vitro. 
Specific transcription of  the vitellogenin gene (determined 
by hybridization to cDNAvit) could be achieved when a 
crude estradiol-receptor complex preparation was added to 
control chromatin, but not when chromatin from estrogen- 
treated chicks alone was used. 

Bacteriophage T4 head assembly 

R. van Driel and Evelyn Couture, Department of Microbiolo- 
gy, Biozentrum der Universitiit, CH-4056 Basel 

The head of bacteriophage T4 is a complex multicom- 
ponent structure. Its size and elongated shape "are deter- 
mined during the formation of a precursor, the prehead. At 
least 3 structural proteins of  the prehead are indispensable 
for correct assembly. We have purified several T4 prehead 
proteins. In vitro assembly of a mixture of  all structural 
proteins yields prehead-like structures. Assembly properties 
of the individual proteins and mixtures thereof shows what 
structural information is carried by the different structural 
components of the prehead, 

Differentiation in vitro of larval and adult muscles 
from embryonic cells of Drosophila 
A. Di~bendorfer, A. Blumer and L L Dedk, Zoologisches 
lnstitut der Universitdt, Ki~nstlergasse 16, CH-8006 Zi~rich 

The differentiation of  muscles in primary cultures of cells 
from Drosophila melanogaster embryos of  the late gastrula- 
tion stage (6-8 h) was investigated. In early cultures, and in 
the absence of exogenous ecdysone, 2 main classes of 
contractile, striated muscle were found, namely flattened 
'sheet muscles' and 'myotubes'. Comparison, by light- and 
electron microscopy, of  multinucleated myotubes with 
muscles from 3rd instar larvae shows that this class corre- 
sponds to the muscles of the body wall of the larva. When 
a- or ]?-ecdysone is added to the cultures, they undergo a 
number of metamorphic changes and 2 new types of 
muscle form. Ultrastructural and light microscopic exami- 
nation of  these 2 types indicates that they correspond to the 
2 classes of skeletal muscle (fibrillar and tubular) found in 
adult flies. 

Retrograde axonal transport of macromolecules as a 
tool to obtain information on membrane properties of 
nerve terminals 

M. Dumas, M. Schwab and H. Thoenen, Department of 
Pharmacology, Biocenter of the University, CH-4056 Basel 

The retrograde axonal transport of macromolecules from 
adrenergic nerve terminals in the rat iris to the superior 

cervical ganglion exhibits great selectivity, not dependent 
on the general physicochemical properties of the molecules 
but on a specific binding to constituents of the nerve 
terminal membrane. Since nerve growth factor, tetanus and 
cholera toxins and several lectins, all of  which are trans- 
ported retrogradely, are known to bind selectively to dif- 
ferent membrane glycoproteins and glycolipids, the rela- 
tionship between the amount of ligand injected and the 
amount transported gives both qualitative and quantitative 
(affinity, number of binding sites) information on the 
composition of the terminal membrane. For the majority of 
the ligands the transport is saturable, wheat germ aggluti- 
nin exhibits the highest capacity and NGF the highest 
affinity. Independence of NGF receptors and various cross- 
reactivities for other ligands were shown in competition 
experiments. 

Biological activity of synthetic dogfish a-MSH 
A. Eberle, R. Schwyzer and Y.-S. Chang, Institut fur Mole- 
kularbiologie und Biophysik, ETH, CH-8093 Zi~rich 

2 types of a-melanocyte-stimulating hormone (a-MSH) 
have been isolated from the pituitary of the elasmobranch 
Squalus acanthias: the nonacetylated tridecapeptide 
H.  Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro: 
Met. NHz, and its analogue with a carboxylic C-terminal 
end (Lowry et al., Biochem. J. 141, 427, 1974). We have 
now synthesized these 2 peptides and some additional 
derivatives by a classical approach using the fragment 
condensation method. The determination of the biological 
activity with the frog skin assay (Eberle and Schwyzer, 
Helv. Chim. Acta 58, 1828, 1975) revealed that both dogfish 
a-MSH's exhibit 2.109 U/mmole, i.e. 5% of that of mam- 
malian a-MSH. Thus, the melanotropic potency is scarcely 
affected by the presence of a charged C-terminus, at least in 
the case of the nonacetylated dogfish a-MSH. The activity 
is, however, lowered to < 109 U/mmole if Met 13 is oxidized 
to its sulfoxide. The N%acetylated form of dogfish a-MSH, 
[Met 13] a-MSH, exhibits the same biological activity as 
mammalian a-MSH, namely 4. 101~ U/mmole. 

Separation of Drosophila tRNA by 2dimensional 
polyacrylamide gel electrophoresis 

A.H. Egg, E. Kubli and P. S. Chen, Zoologisches Institut der 
Universitdt Zi~rich, CH-8006 Zi~rich 

A 2dimensional gel electrophoresis system was adapted for 
separation of Drosophila tRNA. The first dimension - 10% 
polyacrylamide, 4 M urea, pH 8.3, with a spacer gel of 5% 
polyacrylamide, 4 M urea, pH 6.7 - separates crude tRNA 
into 16 bands. In the second dimension - 20% polyacryla- 
mide, 4 M urea, pH 8.3 - the tRNA is resolved into 50-70 
distinct spots, most of  them representing pure tRNA spe- 
cies. Number and intensity of  the spots are in agreement 
with the isoacceptor patterns of RPC-5 chromatography. 
Good separation is also achieved in the precursor region 
between 4S and 5S RNA. These gels represent a helpful 
tool for the isolation and characterization of  tRNA isoac- 
ceptors, as well as for the identification of tRNA plasmids. 

Gap junctions and pattern formation in the 
development of Drosophila 
S. Eichenberger-Glinz, Zoologisches Institut, Universitdt, 
CH-8006 Ziirich 

Pattern formation in multicellular organisms requires cell 
communication, which is probably achieved by exchange of  
molecules through gap junctions. We have studied time of 
appearance and frequency of this type of junction during 
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development and in various cell types of Drosophila. In 
cellular blastoderms, close membrane appositions are 
found which might represent incipient gap junctions. The 
first discrete gap junctions appear in early gastrulae and 
become very frequent in the embryo. A similar increase in 
frequency is found in wing discs between 22 and 120 h after 
egg deposition. Imaginal disc cells of a long-term culture, 
which does not differentiate normal adult patterns, show a 
reduced frequency of gap junctions. The same is observed 
in imaginal disc cells derived from embryonic primary 
cultures which do not produce any specific patterns. Our 
results suggest that the presence of gap junctions alone is 
not sufficient for normal pattern formation, although their 
frequency may be important. 

The chromatin repeat length of cortical neurons 
shortens during early postnatal development 
M. Ermini and C.C. Kuenzle, Institut fi~r Pharmakologie 
und Biochemie, Veteriniirmedizinische Fakultiit der Univer- 
sitgit Zi~rich, CH-8057 Zi~rieh 

We have previously shown that the DNA content of rat 
cortical neurons increases from 2c at all fetal stages to 3c at 
7 days postnatal age. We therefore investigated whether 
this DNA increase might be accompanied by structural 
alterations of the chromatin from neuronal nuclei of the rat 
forebrain cortex. Electrophoretic analysis of the DNA 
fragments resulting from partial digestion of the nuclei with 
micrococcal nuclease revealed an average DNA repeat 
length of  195_+8 base pairs for fetal and of 174_+3 base pairs 
for 7-, 30- and 60-day-old neuronal chromatin. Thus, a 
close temporal correspondance exists between the DNA 
increase and the shortening of the chromatin repeat length. 
In contrast, the DNA repeat length of  liver chromatin 
increases during postnatal development from 185_+3 base 
pairs in fetuses to 207_+4 base pairs in adults. In both cell 
types theses structural alterations are confined to the linker 
between nucleosomes. 

! Ultrastructural~ visualization of RNA transcription 
in'~ouse cells ~ complexes ~ 

S. Fakan, D. Villard and M.E. Hughes, Institut Suisse de 
Recherches exp&imentales sur le Cancer, CH-1066 Epa- 
linges 

Cultured P815 cells were lysed using the detergent NP40 
and then spread according to Miller and Bakken  (1972). 
So.me cultures were spread after 3 or 5 min labeling with 

~3 ' " . . . .  \ :3H~-'grldme and processed for high resolutlon(autoradxogra- 
' phy. The spread material was, in some caseg';'Treated with 

RNase. Radioactive, labeling allows to reveal easily tran- 
scription complexes of mainly 2 types. They are represent- 
ed by gradients of lateral RNP fibrils sometimes appearing 
as tandemly arranged complexes on the DNA-axis on one 
hand and mostly individual fibrils of various length on the 
other. The fibrils are RNase-sensitive and would corre- 
spond respectively to pre-rRNA and pre-mRNA growing 
chains. 

Localization of isoenzymes of O-acetyi-L-serine 
sulfhydrylase in Spinacea oleracea L. 
H. Fankhauser and Chr. Brunold, Pflanzenphysiologisches 
Institut der Universitdt Bern, Altenbergrain 21, CH-3013 
Bern 

O-acetyl-L-serine sulfhydrylase (OASSase; E.C. 4.2.99.9) 
catalyzes the formation of cysteine from O-acetyl-L-serine 
and H2S. In spinach, the enzyme can be detected in leaves 
and roots. In l 1-day-old seedlings with fully developed 
cotyledons, 30-35% of the total OASSase activity was 
measured in the nongreen parts. OASSase present in the 
roots is partially localized in the proplastids. About 20% of 
the total OASSase activity in leaves is localized in the 
chloroplasts. The chloroplast isoenzyme has a lower mobili- 
ty than the extrachloroplastic isoenzyme in disc gel electro- 
phoresis with 0.1 M tris-glycine buffer at pH 8.3. It can be 
further distinguished from the extrachloroplastic isoenzyme 
by its lower stability. 

Estrogen-induced secretion of [itellogenin and i~ 
accumulation of lts]mRNA m~'~an culture of~.u 

B. 1(. Felber, G. U. Ryffel and R. Weber, Zoologisches Insti- 
tug, Sahlistrasse 8, CH-3012 Bern 

tLiver cubes of male ~enopus were cultivated in serum-free 
/ 

medium, and assayed for secretion of vitellogenin and 
accumulation of  mRNA after differentiallestrogen stimula- i~ 
tion. To monitor vitellogenin secretion, cul"~tures were lab- 
eled with :~PO]. The concentr~ted medium was electro- { 
phoretically separated, and the ~P  radioactivity of vitello- 
genin determined. To estimate accumulation of mRNA, 
total cytoplasmic RNA was hybridized with eDNA synthe- 
sized on vitellogenin mRNA. In each type of estrogen 
stimulation the appearance of vitellogenin ~strictly coin- 

tcided with significant levels of mRNA in the[cytoplasm of 'r 
~hepatocytes. The tissue response was delayeiY-at primary v 
sn~mulation, but faster and more intense at secondary 
stimulation of  livers, prestimulatcd in vivo 41 days earlier. 
An adaptation period prior to estrogen stimulation not 
only reduced the lag in vitellogenin secretion and mRNA 
accumulation but also variation in response, but always the 
same linear relationship between mRNA accumulation and 
vitellogenin secretion was observed. 

The surface morphology of the cat subfornical organ 
(SFO) 
H. Felix and D. Felix, ORL-Clinic, University Hospital, 
CH-8091 Z~rich, and Brain Research Institute, University of 
Zfirich, CH-8029 ZUrich 

On the basis of  a study using the scanning electron micros- 
cope, the cat SFO can be divided in 3 distinct regions: 1. A 
central zone consisting of hexagonal ependymal cells 
without specialized surface structures. 2. An intermediate 
zone with heterogeneous appearance, characterized by the 
cobble stone pattern of ependymal cells, These cells may 
have a solitary cilium and are very often encircled by a line 
of microvilli. The surface is considerably enlarged by 
funnel like openings and canaliculi entering the ependymal 
layer. 3. A ciliated zone with evenly distributed kinocilia 
and microvilli resembling the surface covering the ventricu- 
lar wall. The fact that the SFO has intimate contact with 
the cerebrospinal fluid and its location outside the blood 
brain barrier renders the surface morphology of this organ 
increased importance. 



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

Proteolytic enzymes in wheat ears during maturation 
U. Feller, Pflanzenphysiologisches Institut, Universitdt Bern, 
Altenbergrain 21, CH-3013 Bern 

Activities of  aminopeptidase (hydrolysis rate of L-leucine- 
p-nitroanilide), carboxypeptidase (hydrolysis rate of  N- 
CBZ-phenylalanine-alanine) and endopeptidase (hydroly- 
sis rate of azocasein at pH 7.5) were assayed in glumes 
(glume, lemma and palea) and in kernels of field grown 
wheat during maturation. The kernels were also subdivided 
into the outer chlorophyll free part of the pericarp, the 
chlorophyll containing cross cells, the endosperm and the 
embryo. Aminopeptidase showed highest activities in the 
embryo, in developing and in physiologically active tissues 
(young glumes, photosynthesizing cross ceils). Carboxypep- 
tidase activity was high in fully developed tissues and 
remained high, when senescence started. Endopeptidase 
activity at neutral pH was high in senescing tissues during 
nitrogen mobilization (ageing, glumes, pericarp), but in the 
embryo and in the endosperm this activity was extremely 
low. 

The primary structure of C-phycocyanin 
G. Frank, W. Sidler, H. Widmer and H. Zuber, lnstitut J~r 
Molekularbiologie und Biophysik, ETH H6nggerberg, 
CH-8093 Zi~rich 

C-Phycocyanin, the main photosynthetic light harvesting 
biliprotein from the thermophilic cyanobacterium Mastigo- 
cladus laminosus consists of 2 subunits with mol.wts of 
18,300 and 16,100. Because of the advanced methods for 
automated Edman degradation now available, our strategy 
was to produce large peptides which behave well on the 
Sequenator. Thus, specific cleavage was carried out at 
methionine, tryptophane and arginine which are present in 
suitably small amounts. Separation methods for these frag- 
ments had to be well-adapted to their extreme properties 
which are due to the bulky and hydrophobic chromophore. 
By this strategy, we determined 85% of the a-chain- 
sequence and 94% of the/?-chain-sequence with automated 
degradations. The remaining sequences were determined 
by manual Edman degradation, carboxypeptidase digestion 
and hydrazinolysis. 

Cytoskeletal proteins in normal, infected and virus- 
transformed cells 
G. Gabbiani, R. Borgia, C. Chaponnier, E. Rungger and R. 
Well, Departments of Pathology and of Molecular Biology, 
University of Geneva, CH-1211 Geneva 

Normal, virus-infected and virus-transformed cell cultures 
have been studied by means of immunofluorescence using 
purified anti-actin and antitubulin antibodies. Actin posi- 
tive stress lines are visible in normal flattened cells slightly 
before and at confluence. They are also present in trans- 
formed cells at confluence, however, they appear later in 
transformed than in normal cells. Infection with SV40 or 
polyoma virus, with development of T-antigen, does not 
change the pattern of actin distribution in cells of confluent 
cultures. Tubulin distribution is not significantly altered 
during different stages of growth in normal cells or after 
infection and transformation. 

2 chromatographically separable forms of E. coli 
protein biosynthesis elongation factor Tu 
M. Geiser and J. Gordon, Friedrich-Miescher-Institut, P.O. 
Box 273, CH-4002 Basel 

2 forms of  the protein biosynthesis elongation factor Tu 
have been separated by ion exchange chromatography on 
DEAE-sephadex (PNAS, in press). They are distinguish- 
able and unique molecular species as shown by a rechro- 
matography experiment since either separately gives the 
component peaks and a mixture gives a double peak of  
activity. Other possible chromatographic artifacts have 
been ruled out. The 2 factors have as yet similar biological 
activities, but some evidences for a functional difference 
have been deduced from the apparent higher affinity of  
1 factor for the ribosomal pellet. 

The growth of fibres from transplanted eyes in 
amphibian larvae 
P.P. Giorgi, A. Trolliet and H. Van der Loos, ]nstitut 
d'Anatomie, Universitd de Lausanne, CH- I Ol l Lausanne 

Factors regulating the directional growth of nerve fibres 
were studied in Xenopus laevis. Embryonic optic vesicles, 
transplanted into the dorsal region at the tail bud stage, 
developed into morphologically normal eyes. Results were 
studied at late larval stages after enucleation and reduced 
silver staining for degenerated fibres. The axons of retinal 
ganglion cells had entered the spinal cord: most of them 
grew rostrally, some grew caudally. Extensive terminal 
degeneration was found only in the nucleus tractus solitarii 
(NTS), suggesting that ectopic fibres terminated in the 
medulla oblangata without reaching the optic tectum. 
However, clear terminal degeneration was found in the 
tectum (as well as in NTS) when the same grafting ex- 
periment was followed by removal of  the normal optic 
vesicles. The presence of normal optic fibres in the tectum 
seems to interfere with the ability of  the ectopic fibres to 
reach this target organ. 

Structural gene identification: Blocking the in vitro 
translation of mRNA by hybridization to cloned DNA 
M. Goldschmidt-Clermont, Ddpartement de Biologie mol~cu- 
laire, UniversitO de Gen~ve, CH-1211 Genkve 4 

In the isolation of  recombinant molecules carrying specific 
genes, it is useful to be able to identify sequences coding for 
a given polypeptide. We have used in vitro translation as a 
specific assay for messenger mRNA-DNA hybridization. A 
mixture of  mRNA is hybridized to excess dna, and translat- 
ed in vitro; the mRNA in hybrid form is blocked for 
translation (S.C. Inglis, D.J. McGeoch and B.W.J. Mahy, 
Virology 78, 522, 1977), so that the corresponding polypep- 
tide is missing in the analysis of the translation products. 
We have applied this technique in the study of cloned 
Drosophila melanogaster genes. 

Detection of~rolacti~ceptors:  Problems raised by 
use o~dioio--dinatg..~ormones 

F. Gomez, M. Reymond and T. Lemarchand, Division de 
Biochimie Clinique, CHUV, CH-1011 Lausanne 

Jodinated peptidic h o r m o n e s , ~  pot b~have as unlabeled 
ones with specific receptors. ~.~-{ovin~ ~.,~L, prepared by 
lactot~eroxidation, was incubated aN" 20"C with female| rat x 

(liver'~nembranes; specific binding (SB) gradually increase"-'d "x 
"t"6' 7%'N'fter 24 h. In contrast, with cold oPRL preincubated 

1-180 min with the membranes, maximal occupancy of  
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available sites occurred within 30 min; washing and 125I- 
oPRL 24-h-incubation showed no further exchange, reveal- 
ing a different affinity of tracer for receptor. Loss of  
binding activity by iodination also varied with hormone 
and tissue tested: rat PRL displaced 225I-human PRL better 
than I25I-rPRL from rat liver (SB: 16% vs 4%), mammary 
gland and kidney; ~25I-oPRL showed significant SB to rat 
liver (7%), but none to kidney. Tissue receptors have 
distinct selectivity for different tracers; receptor occupancy 
by endogenous hormone might influence it. Washing off 
endogenous PRL from receptors by in vitro incubation with 
specific antiserum doubles ~25I-rPRL SB to rat kidney. 

If_ Stimulation o0RNA-synthesis in dissociated~lia-r 

A. Grieder and R. Maurer, Medizinisch-Biologische For- 
schung, Sandoz A G, CH-4002 Basel 

RNA-synthesis in dissociated glia-rich rat brain cultures 
q~ can be stimulated by various drugs including [noradrena- 

line. The effect of  noradrenaline, which is both"-d-ose- and 
time-dependegt , is preceded by an increase in the intracel- 

)' lular level of,%,_ AMP. However, addition of cAMP or its 
derivatives does not provoke a stimulation of RNA-synthe- 
sis in these cells. Noradrenaline-induced stimulation can be 
partially inhibited by either a- or/q-blocking agents and the 
combination of both b~qckers produce~,c~mplete inhibi- 

"/tion. Incorporation of 30I=uridine or ~3~-(.0~hophosphate 
' : into RNA reaches a rff~xim'um between 15e,~nd 60 min 

, following drug addition and decreases again . (~t thymidine 
incorporation is not altered by noradrenaline-after 7 h of 
incubation. Analysis of newly synthesized RNA on sucrose 
gradients and by gel electrophoresis reveals an increase of 
both poly(A)+RNA and poly(A) RNA and points to pro- 
minent increase in the high molecular range as well as in 
the 4S-, 5S-region. 

Intracytoplasmic immunoglobulin classes in individual 
Xenopus lymphoid cells 
I. Hadji-Azimi, Station de Zoologic exp~rimentale, 
CH-1224 Geneva 

Splenocytes of normal and immunized Xenopus were ex- 
amined for cytoplasmic Igs by immunofluorescence micro- 
scopy and simultaneous double staining by fluorescence 
conjugated class-specific anti-195 Ig-TRITC and anti-75 Ig- 
FITC. The cytoplasm of 70% of the Ig-eontaining cells 
(Igcc) showed positive reaction for both Igs. Tumoral cells 
from one available spontaneous lymphoid tumour bearing 
Xenopus, with an increased serum level of 195 Ig, reacted 
with anti-19S Ig-TRITC antiserum only. This result and the 
lack of cross-reactivity in Ouchterlony tests confirm the 
class-specificity of the rabbit antisera. The simultaneous 
production of 19S Ig and 7S Ig by the majority of Igcc is in 
agreement with a parallel activity of the 2 classes of 
antibodies observed in the serum of immunized Xenopus. It 
is not known yet if the 2 classes of Igs in these cells share 
the same antibody specificity. Phylogenetically, the expres- 
sion of more than one gene coding for the C-regions of H- 
chains in a single secreting plasma cell might reflect a 
primitive character. 

Replication and metabolic stability of ribosomal DNA 
in Physarum polycephalum 
L. Hall, V. Vogt, U. Gubler and R. Braun, Institut fi~r 
allgemeine Mikrobiologie der Universitdt Bern, CH-3013 
Bern 

The rRNA-genes of the slime mould Physarum polycepha- 
lum are located on free linear, palindromic DNA-molecules 
of a discrete size, 38• l06 daltons. Their replication 
proceeds by means of bidirectional fork displacement and 
is - in contrast to the situation with bulk DNA - unsche- 
duled. During active, balanced growth, the proportion of 
DNA coding for rRNA is shown to stay constant at the time 
of  early prophase over several consecutive mitotic cycles. 
Under the same conditions, these rDNA-molecules do not 
undergo any measurable turnover. In this respect, they 
behave in the same way as chromosomal DNA. 

Protoplast fusion and enrichment of heterokaryons 
using an isoosmotic density gradient procedure 
C.T. Harms, H. L6rz and I. Potrykus, Friedrich-Miescher- 
Institut, P.O. Box 273, CH-4002 Basel 

Mesophyll protoplasts of various Gramineae species have 
been fused with protoplasts from maize suspension cultures 
to establish hybrid cell lines and to study problems of  
somatic hybrid formation between species of decreasing 
phylogenetic relationship. Heterokaryon formation and cell 
wall regeneration around fusion products has been ob- 
served in all combinations tested. First divisions occurred 
in some cases. We are now attempting to establish the 
culture conditions required for sustained divisions of  the 
somatic hybrids. As long as physiological selection systems 
of general applicability for the selective recovery of somatic 
hybrids are lacking, systems based on physical characters 
could be applied. We therefore developed an isoosmotic 
discontinuous density gradient system which allows the 
fractionation of various types of protoplasts. When applied 
to the fractionation of protoplasts after fusion treatment, 
enriched fractions of hybrid protoplasts can be recovered 
because of their intermediate density. 

Q_p_hosphorylation of/ribosoma~oteinoS6 during 
~ transition of rest in~roblasts  Into the c~l[ cjycle 
G. Haselbacher, H. Bosshard, R. Humbel and G. Thomas, 
Biochemisches Institut der Universitiit Zi~rich, CH-8028 Zi~- 
rich, and Friedrich-Miescher-lnstitut, Postfach 2 73, CH-4000 
Basel 

We searched for phosphorylated cellular proteins oflchick~. / X 
,_,embryo fibroblasts after stimulation by ml,.~&togens froi~r'the ~, 

resting stat/e~nto G~ phase. Synchronized cells were incu- 
bated with(~PO4 for 30 rain with serum, insulin or insulin- v 
like growth-factor (IGF). Within this time period the only 
difference between control and mitogen-treated cultures 
occurred in the 40S ribosomal fraction. Analysis of these 
proteins revealed a phosphorylated protein of 31,000 
mol.wt, shown to be $6 and its derivatives. The extent of 
phosphorylation and the electrophoretic shift of $6 deriva- 
tives were the same irrespective of the mitogen used. 
Ribosomes from stimulated cells showed 20-30 times the 
level of radiophosphate as compared to controls. It is 
highest within the first 30 min after releasing cultures from 
the resting state and decreases as cells progress through G 1 
phase. We propose that phosphorylation of $6 is related to 
an early translational event immediately following stimu- 
lation of growth. 
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Rous sarcoma viral protein p15 induces intracellular 
processing of viral precursor pr76 
K. yon der Helm. ISREC. CH-1066 Epalinges; D. Rungger, 
Ddpartement de Biologie animale, Universitd de Genbve, 
CH-1211 Genbve & W. Wille and K. Willecke, Genetisches 
Institut, Universitgit KOln, Federal Republic of  Germany 

The protein precursor, pr76. to the group specific antigen 
(gag) proteins of  Rous sarcoma virus (RSV), synthesized in 
a cell free system is processed in vitro upon addition of 
purified viral gag protein p15 (v.d. Helm. Proc. nat. Acad. 
Sci. 74. 911. 1977). When viral protein p15 was introduced 
by fusion-injection via erythrocytes into RSV-transformed 
hamster cells, which do not produce virus progeny but 
contain small amounts of viral protein precursor pr76. this 
precursor was intracellularly processed. When p15 was 
injected into Xenopus oocytes which synthesize protein 
precursor pr76 (upon injection of RSV-RNA) this precursor 
was cleaved in a significantly higher rate than without 
injected p 15. 

The p~sma~membranes o f the  ~.~llul/aS;~ime~old 
P~lysphondyliumx/pallidum 

R. Hintermann. S. Schmidlin and R. W. Parish. Cytologie, 
lnstitut fi~r Pflanzenbiologie, Universitgit Zi~rich, CH-8008 
Zftrich 

Plasma membranes were isolated by the concanavalin A- 
Triton method. Proteins and glycoproteins were separated 
by SDS-gel electrophoresis. 2 of the major components of 

~he membranes are [actin and [myosin heavy chains. A 
protein kinase was fognd on the%ell surfac~,,~ Irabel~ng of 

~',whole cells a,n.d isolated membranes with [~(~[ATP,l lacto-  
p, efoxidase/ [2~ I 1-fluoro-2, 4-dinitro[U- ~ZC)benz'~-ene "~and 
[~l~onap'h'~hylaz~"ide was used to determl"~'ne the orienta- 
tio5 of  proteins and glycoproteins in the plasma membrane. 

Modifications induced in plant cell wall ultrastructure 
by hormonal treatment 

R. 34. Hofer, C. Schlienger, J. Fakan and A. Gautier, Institut 
de Biologie et de Physiologie vdgdtales et Centre de Micro- 
scopie blectronique, Universitb de Lausanne, CH-IO05 Lau- 
sanne 

Changes in cell wall surfaces occurring by axial elongation 
of Triticum vulgare coleoptiles treated with indolyl-3-acetic 
acid (IAA) and abscisic acid (ABA) where shown by. SEM 
(Hofer, Schlienger and Pilet, 1977). As exogenous IAA 
produces a growth stimulation, the longitudinal stress in- 
creasing within the walls during cell extension may pro- 
mote the formation of 'cracks'. In contrast, these were never 
found on the controls or on segments treated with ABA at a 
concentration for which significant inhibition of elongation 
was obtained. Cryoultramicrotomy and cytochemistry on 
the polylamellate cell wall are used to study the steps of 
'crack' induction and the possible chemical changes occur- 
ring in the microfibril structure when promoting or inhibit- 
ing growth by hormonal treatment. 

Cell-free system for the coupled transcription and 
translation of the influenza messenger R N A s  

M.A. Horisberger. R. Brambilla and J. Content. Research 
Department. Pharmaceuticals Division, Ciba-Geigy Ltd. 
CH-4002 Basel, and Institut Pasteur du Brabant, B-1040 
Brussels. Belgium 

The negative-strand influenza A viruses have a segmented 
single-stranded genome consisting of 8 pieces of RNA 
coding for 8 viral proteins, and contain a virus-specific 
RNA-dependent RNA-polymerase which is responsible for 
the primary transcription of the genome upon infection of a 
cell. We have developed an in vitro assay for the influenza 
polymerase which allows the synthesis of RNA comple- 
mentary to the genome (shown by base composition) and 
distributed in 8 size classes (shown by gel electrophoresis 
under denaturing conditions). In a cell-free system consist- 
lng of disrupted virus and a reticulocyte lysate, transcrip- 
tion and translation were coupled resulting in the synthesis 
of 6 viral polypeptides (characterized by size and peptide 
map). The synthesis of the 2 viral glycoproteins, haemag- 
glutinin and neuraminidase, has not yet been detected in 
our system. 

Ultrastructural localization of fl-D?galactan in the 
nuclei of the myxomycete Physarum polycephalum 

M. Horisberger, D.R. Fair and M. Vonlanthen. Research 
Department. NestlJ Products Technical Assistance Co. Ltd., 
CH-1814 La Tour-de-Peilz 

The acellular slime mold Physarum polycephalum produces 
an extracellular sulfated and phosphorylated fl-D-galactan 
which was recently isolated from the nuclei of this organ- 
ism (D.R. Farr  and M. Horisberger, Biochim. biophys. 
Acta. in press). This polysaccharide has now been localized 
on thin sections of  P. polycephalum by the following 
method: Thin sections of microplasmodia were incubated 
with RCA~, a lectin specific for galactose. The bound lectin 
was then marked with gold granules labeled with desialy- 
lated ceruloplasmin, a galactose-terminated glycoprotem. 
The galactan was found in the nuclei mainly associated 
with chromatin and also. but to a smaller extent, in the 
cytoplasm and in some vacuoles. The specificity of this 
method was examined by marking under the same condi- 
tions the galactomannan present in the cell wall of Schizo- 
saccharomyces pombe, a yeast dividing by fission. The 
polysaccharide was found only in the cell wall and the 
septum. 

Simultaneous localization of an hepatic binding 
protein specific for galactose and of galactose- 
containing receptors on rat hepatocytes 
M. Horisberger and M. Vonlanthen, Research Department, 
Nestld Products Technical Assistance Co. Ltd, CH-1814 La 
Tour-de-Peilz 

The hepatic binding protein specific for asialoglycoproteins 
(galactose-terminated proteins) and the galactose-contain- 
ing receptors have been simultaneously localized on isolat- 
ed rat hepatocytes using gold markers of different sizes. 
The binding protein was marked with gold granules (5 nm 
in size) labeled with desialylated ceruloplasmin, the galac- 
tose-containing receptors with granules (17 nm in size) 
labeled with RCAI, the Ricinus communis lectin specific for 
galactose. It was established that both markers did not 
interact with each other. Examination of stereo-electron 
micrographs of thin sections of hepatocytes marked succes- 
sively with the desialylated ceruloplasmin and the RCA I 
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markers indicated that the binding protein was distributed 
over the whole plasmamembrane, sometimes in clusters. 
Part of  the RCA I receptors were found in the proximity of 
the binding protein. If  it can be demonstrated that the 
RCA l receptors (probably mainly glycoproteins) interact 
with the binding protein of an adjacent cell, this would 
increase cell to cell interaction. 

DNA-polymerase-7 from rat forebrain cortical nuclei 
is identical with DNA-polymerase-mt from 
synaptosomes 

U. H~bscher, C.C. Kuenzle and S. Spadari, Institut fiir 
Pharmakologie und Biochemie, Veteringirmedizinische 
Fakultiit der Universitiit Zi~rieh, CH-8057 Zgtrich 

DNA-polymerase-,/ and mitochondrial DNA-polymerase 
were isolated from brain nuclei and synaptosomes, respec- 
tively. The presence of a single DNA-polymerase in synap- 
tosomal mitochondria was established by chromatography 
on DEAE-cellulose, phosphocellulose and DNA-cellulose 
as well as by sedimentation analysis and isoelectric focus- 
ing. A great similarity between the purified nuclear DNA- 
polymerase-y and the mitochondrial enzyme was found by 
the following criteria: chromatographic behaviour in 
3 column systems; essentially complete inhibition by NEM; 
optimal requirements for Mn + +, Mg ++ and pH; template 
preferences; lack of activity on single-stranded polynucleo- 
tides and (dT)~2-primed mRNA; mol.wt; sedimentation 
and isoelectric point. We therefore conclude that brain 
nuclear DNA-polymerase-), and synaptosomal mitochon- 
drial DNA-polymerase are closely related and may even be 
identical. 

Involvement of IS1 in the formation of hybrids between 
phage PI and the R-plasmid NR1 

S. lida, J. Meyer and W. Arber, Biozentrum der Universitiit 
Basel, CH-4056 Basel 

IS1 elements occur directly repeated at the 2 junctions 
between the r-determinant and the RTF DNA and 1 copy 
is present in P1 DNA at map unit 20. We have isolated a 
large number of P1-R hybrid phages from P1 and NRI.  
Restriction cleavage analysis reveals: 1. The r-determinant 
of our NR1 is a transposon with directly repeated IS1 at 
boths ends. 2. Only one of the P1Cm phages carries a Cm- 
transposon equal in size to Tn9, the others are smaller or 
larger. These different Cm-transposons could be derived 
from the r-determinant by ISl-mediated deletion forma- 
tion. 3. A co-integrated plasmid is found in which recombi- 
nation occurs between the ISI of P1 and one of the IS1 of 
NR1. This co-integrated plasmid could be a precursor to 
the P1 carrying an r-determinant at map unit 20. 

Effect of photoperiod on larval development and 
chromosomal puffing in Chironomus 

H. Ineichen, U. Riesen-Willi and M. Lezzi, Institut fi~r 
Zellbiologie, ETH, CH-8093 Zi~rich 

Long-day (18 h light/6 h dark) results in subitan develop- 
ment of C. tentans (duration of L4 at 18 ~ < 30 days); 
short-day (6 h/18 h) induces oligopause in mid L4 which 
may be maintained for > 150 days. A precocious switch to 
long-day causes oligopausing larvae (OL) to resume subi- 
tan development into prepupae (PP). OL in contrast to PP 
exhibit an extremely low morphogenetic activity; in addi- 
tion, puff frequency and size are generally depressed in 
their polytene salivary chromosomes. Particularly, the ec- 
dysone-inducible regions BR 1 and 1-18-C are (at least in 

young OL) completely unpuffed, unlike BR2 and the 
juvenile hormone-inducible puff 1-19-A v In PP BR 1 and 1- 
18-C are maximally puffed. Impalement of glands from OL 
and subsequent in-vitro-culture causes 1-18-C and I-19-A2, 
but not 1-19-A1, to puff; with PP the opposite is found. The 
relationship between photoperiodic control of development 
and gene activities needs further elucidation. 

Characterization of mRNA coding for P-enolpyruvate 
carboxykinase(GTP) 

P. B. Iynedjian and R. W. Hanson, Institut de Pharmacologic, 
Universit~ de Lausanne, CH-IOll  Lausanne, and Fels 
Research Institute, Temple Univ. Med. Sch., Philadelphia, 
Pa 19140, USA 

Messenger RNA coding for the cytosolic form of the 
gluconeogenic enzyme P-enolpyruvate carboxyki- 
nase(GTP) (PEPCK) can be translated in a wheat germ 
protein synthesis system. Using this system, we showed that 
hormone-dependent changes in PEPCK-synthesis in rat 
tissues result from changes in functional PEPCK mRNA 
level. We have now partially purified and characterized the 
message from rat liver. As judged from its retention on 
oligo(dT)-cellulose, 80% of  the mRNA is polyadenylated. 
Size estimates based on sucrose gradient centrifugation and 
gel electrophoresis indicate that considerable noncoding 
sequence(s) are present. Inhibition of PEPCK mRNA cell- 
free translation by 7-methylGMP suggests the presence of a 
5' cap structure. Thus, PEPCK mRNA has all features 
typical of most eukaryotic mRNAs. 

Enrichment and restriction analysis of the/~ene'coding 
for~te l logenin  in ~_enopus 

R. Jaggi, H. Widmer, R. Weber and G. U. Ryffel, Zoologi- 
sches Institut, Sahlistrasse 8, CH 3012 Bern 

Isolation and characterization of the gene coding for vitel- 
logenin is essential for studying the mechanism of its 
activation by estrogen. In a first step we enriched Xenopus 
DNA 30fold for the[DNA coding for vitellogenin by CsC1- 
centrifugation of tFTff R-loops formed between sheared 
DNA and vitellogenin mRNA. Digestion of  this enriched 
DNA with the restriction enzyme Hind III revealed in 
agatr2~e gels 7 DNA-fragm~nts of 3.7 to 14 kb hybridizing 
to ~,V-labeled vitellogenin[~_.NA. The same DNA-frag- 
ments were als'o found in DNA not enriched for vitelloge- 
nin DNA. Only 2 Hind III fragments of 6.8 and 8.7 kb 
reacted with the specific mRNA-fragment containing the 
oligo(A) sequence. The poly(A)-containing mRNA-frag- 
ment hybridized to the DNA-fragments of 4.3, 6.8 and 
8.7 kb. Different and more complex patterns of  DNA- 
fragments were obtained after restriction of the enriched 
DNA with Bgl II and Bam HI. All available data are 
consistent with a model suggesting that the DNA-sequences 
coding for vitellogenin are not contiguous in the chromo- 
somal DNA of Xenopus. 

The effect of an antisuppressor on tRNA in the yeast 
Schizosaccharomyces pombe  

Faustina Janner, G. V6geli and R. Fluri, Institut fiir allge- 
meine Mikrobiologie, Altenbergrain 21, CH-3013 Bern 

Antisuppressor (sin) mutations abolish the expression of 
suppressor genes. 1 class of antisuppressor mutations could 
lead to a defect in a tRNA modifying enzyme. Such altered 
base modification can change the chromatographic beha- 
vior of tRNAs. We screened tRNAs from wild type and 
antisuppressor strains charged with radioactive amino acids 
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on high pressure reversed phase chromatography (RPC-5) 
columns, tRNA-Tyr, tRNA-Trp and tRNA-Ser from the 
antisuppressor strain sin 1 show markedly differing elution 
profiles. Sequence analysis revealed that a base modifica- 
tion is missing adjacent to the 3'-side of the anticodon in 
tRNA-Tyr isolated from the sin 1 strain. We conclude that 
the antisuppressor mutation sin 1 affects a modification in 
the tRNA-Tyr, tRNA-Trp and tRNA-Ser. 

Mapping of rRNA genes on the circular Euglena 
gracilis chloroplast DNA 

B. Jenni, L. Graf and E. Stutz, Laboratoire de Biochimie, 
Universitd de Neuchdtel, CH-2000 Neuchdtel 

Out of the 135 kilobasepairs (kb) of circular Euglena 
chloroplast DNA 16.8 kb are organized in 3 contiguous 
5.6 kb repeats each carrying a rRNA gene set. The overall 
repetitious character is deduced from a repetitive pattern of 
cleavage sites for various restrictions enzymes and hybrid- 
ization studies with chloroplast rRNA. An additional DNA 
region outside of the 3 repeat units hybridizes to rRNA. Its 
significance is discussed. 

Sequence studies of heat shock genes from Drosophila 
melanogaster 
Franfois Karch and Larry Moran, D@artement de Biologie 
moldculaire, Universitd de Genbve, CH-1211 Genbve 4 

Plasmid 132E3 contains 2 copies of the gene coding for the 
major heat shock protein (Schedl et al., 1978, Moran et al., 
1978). In order to sequence these genes and the small 
spacer between them we have subcloned various restriction 
fragments and constructed a detailed map of the restriction 
sites in the regions of interest. Sequencing of the small 
fragments is in progress and preliminary results will be 
presented. 

Induction of cereal cell lines: 
Role of 2,4-dichlorophenoxyacetic acid 

P.J. King, A. Frischknecht and G. Persy, Friedrich-Mie- 
scher-Institut, Postfach 273, CH-4002 Basel 

The induction of cereal cell lines is difficult. Dicot cell lines 
are obtained using 2,4-dichlorophenoxyacetic acid (24-D). 
Why does 24-D not operate on cereal tissues? 24-D is more 
readily conjugated with sugars in cereals than in dicots. 24- 
D glucosides are thought to be inactive. 2 amino-acid-24-D 
conjugates (considered active) were prepared but found less 
active than the free acid in both monocots and dicots. We 
examined the competitive inhibition of the glucosylation 
process using inactive compounds like benzoic acid, TIBA 
and 25-D. We attempted to replace 24-D by hydroxylamine 
derivatives as very effective inhibitors of phenylalanine 
ammonia lyase. The responses of monocot, dicot and 24-D- 
independent cells were very different. 

Processing of the glycoprotein precursor of Rous 
sarcoma virus, a late extracellular event in virus 
maturation 

R. Klemenz and Heidi Diggelmann, ISREC, CH-1066 Epa- 
linges 

The precursor (pr 92) of  the 2 glycoproteins of RSV, gp 85 
and gp 35, can be immunoprecipitated from pulse-labeled 
infected cells using monospecific anti gp 85 or anti gp 35 
sera. After chase-periods of between 1.5 and 6 h, pr 92 can 
no longer be detected, but instead a glycoprotein of lower 
mol.wt (gp 90) is immunoprecipitable by both antisera. 

During the 6 h following a pulse labeling no gp 85 or gp 35 
was detected intracellularly,- though, by that time, the 
majority of the labeled glycoprotein was found in released 
virus particles. We therefore conclude that the precursor is 
cleaved outside the cell. Virus which is collected not later 
than 2 min after release from cells previously labeled with 
mannose doesn't contain gp 85 nor gp 35, but a glycopro- 
tein which migrates identically as gp 90 on SDS PAGE. 
This agrees with the idea that the glycoprotein precursor is 
cleaved after budding from the plasma membrane. 

Molecular cloning of the E. gracilis chloroplast genes 
coding for ribosomal RNA 

U.C. Knopf, Laboratoire de Physiologie v~g~tale et de Bio- 
chimie, UniversitO de Neuchdtel, CH-2000 Neuchdtel 

E. gracilis is a unicellular, green algae. Its chloroplasts 
contain a circular DNA with a size of about 92 x 106 daltons 
(Manning and Richards, BBA 259, 285, 1972) containing 3 
genes coding for rRNA, which are clustered on the linked 
Bam H 1 fragments E and D (Jenni and Stutz, EJB, in press, 
1978). These fragments were cloned separately using the 
plasmid pBR 322 (Bolivar e t a l . ,  Gene 2, 95, 1978) and 
E. coli as host. The newly constructed recombinant plas- 
mids EgcKS8 and EgcKSl l  containing the Bam H 1 
fragments E and D, respectively were analyzed and charac- 
terized by gel electrophoresis, analytical ultracentrifugation 
and electron-microscopy. 

Attempts to induce embryogenesis from single isolated 
callus protoplasts of citrus 

J. Kochba and E. Thomas, Friedrich-Miescher-Institut, P.O. 
Box 2 73, CH-4002 Basel 

Although over the past few years great progress has been 
made in inducing embryogenesis from cultured cells, in all 
cases embryo production occurs only from cells which are 
part of a multicellular mass. It has not been demonstrated 
that an isolated cell is able to embark upon embryogenesis 
without passing through an intervening callus phase. Citrus 
calluses derived from the nucellus are highly embryogeneic 
and further they can give rise to protoplasts capable of 
sustained divisions. We are therefore testing various factors 
on isolated protoplasts in attempt to determine whether an 
isolated cell can undergo direct embryogenesis. Success and 
control of these aims will be of importance in solving many 
of the problems currently inherent in plant tissue culture. 

Biological activities of cloned eukaryotic genes 
inserted into frog oocytes and eggs 
A. Kressmann, E. Probst, R. Clerc, J. Telford, S. Clarkson 
and M.L.  Birnstiel, Institut fftr Molekularbiologie H der 
Universitiit Zi~rich, Winterthurerstrasse 266A, CH-8057 
Zi~rich. 

Using a simplified injection procedure, cloned fragments of  
sea urchin histone DNA and of Xenopus laevis tDNA have 
been inserted into the oocyte nucleus of X. laevis. Both 
kinds of  DNA are transcribed at very high rates after 
injection. The transcription of tDNA appears to be faithful 
whereas most of the histone DNA transcripts, normally 
produced by a different RNA-polymerase, are polydisperse 
and arise from symmetrical transcription. Nevertheless 
bona fide sea urchin histone proteins appear to be made in 
injected oocytes. A 'surrOgate genetics' approach is being 
used to try to define the tDNA and histone DNA transcrip- 
tional and translational units. A similar approach, but with 
X. laevis eggs, may be useful in defining the origin of 
replication of cloned eukaryotic genes. 
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Localization o~tRNA~ff ~enes from~osophila / 
C, melanogaster by~si[~.~.~ridization - 

E. Kubli, A.H.  Egg and Th. Schmidt, Zoologisches Institut 
der Universitiit Z~rich, K~nstlergasse 16, CH-8006 Zi~rich 

RPC-5 chromatography resolves tR~IA Asp of Drosophila 
melanogaster in 2 major and 3 minor[j~acceptors. One of 
the major forms contains a modified base Q linked to 
mannose in the first position of the anticodon. This isoac- 
ceptor can therefore be isolated with Concanavalin A- 
sepharose chromatography.r-In-such a manner purified 

~, tRNAAf p was iodinated witg~zsI]ln vitro and hybridized in 
situ to salivary gland chromo'g'6-mes according to standard 
procedures. Label was found in the regions 29 D and E. 
Sometimes grains were also found in the region 25 D. 
Charging experiments with aspartic acid gave values of 
900 pM/A260, iodinated tRNAzA~ sp yields 1 spot after 2 dim. 
PAA-electrophoresis. From this and since the hybridization 
was done at very low R0t-values (30) we conclude, that the 
genes for tRNAzAf p are localized in the regions 29 D +  E 
and possibly 25 D. 

Separation of 2 migration factors from tumour cell line 
P. Leuthard and R. R. B~rk, Friedrich-M iescher-lnstitut, P. O. 
Box 273, Ctt-4002 Basel 

SV28 cells are hamster cells transformed by SV40 virus. 
When injected into hamsters they give rise to invasive 
metastasizing tumours, These cells produce factors that 
induce cell migration on wounded 3T3 mouse cell mono- 
layers. The serum-free medium from SV28 cell cultures can 
be concentrated and fractionated on Dowex 50W. The 
active fraction is concentrated and applied on a sephadex 
G-100 superfine column. There are 2 peaks of activity 
which when run on a sephadex G-75 superfine column are 
clearly separated. These 2 components appear to have 
different biological activities. The active fraction with high- 
er tool. wt (ca. 40,000 daltons) induces only migration. The 
fraction with lower mol.wt (ca. 25,000 daltons) induces 
migration and also morphological modifications of the cells 
and a formation of multilayered clumps. 

The inner surface of denuded rabbit aorta exposed to 
flowing blood: A comparative transmission- and 
scanning-electron microscopical study 

H. Kuhn, R. Guggenheim and H.R. Baumgartner, F. Hoff- 
mann-La Roche & Co, A G, CH-4002 Basel, and REM- 
Labor, UniversitSt Basel, Bernoullistrasse 32, CH-4056 
Basel 

The aorta denuded of its endothelium is used in throm- 
bosis and atherosclerosis research to study the interaction 
of blood platelets with the vessel wall. The topographical 
arrangement of the structural elements of the subendothe- 
lial surface, characterized by TEM as amorphous material, 
elastin, collagen- and microfibrils, was investigated by SEM. 
For exposure to blood and to reduce the structural damage 
during subsequent processing, denuded aorta segments 
were mounted - inside out - on brass cylinders of the 
approximate vessel diameter. At high magnification SEM 
revealed a flat meshwork of fibrils of various diameters 
(probably collagen- and microfibrils) embedded in a matrix 
(amorphous material and elastin). After exposure to flow- 
ing blood, typical patterns of adherent and aggregated 
platelets were observed. 

Studies on a possible physiological role for 
endogenous virus in the immune system 
J.F. DeLamarter, P. Monckton, J. Stove, G. Schumann and 
Ch. Moroni, Friedrich-Miescher-Institut and Ciba-Geigy 
Limited, CH-4002 Basel 

Previous work form our laboratory demonstrated that sev- 
eral B-lymphocyte mitogens are efficient inducers of endo- 
genous C-type viruses in mouse spleen cultures. Recently 
antisera raised against these viruses were found to suppress 
the humoral immune response of mouse lymphocytes. The 
antisera react specifically with the major virus constituents 
plus an unidentified component shown by gel analysis of 
the immunoprecipitants. Examining the molecular 
mechanism of virus induction, we have found cellular 
DNA-synthesis a prerequisite for virus production. With a 
cDNA probe to the induced virus we demonstrated that 
mitogen-stimulation of spleen cells causes de novo synthe- 
sis of viral-specific RNA. However, unstimulated cells also 
contain measurable amounts of viral RNA consistent with 
our hypothesis that virally coded sequences play a role in 
the immune system. 

Difference in nuclear Na § and K § between 2 
developmental stages of Chironomus tentans 
M. Lezzi, Institut f~r  Zellbiologie, ETH, CH-8093 Zi~rich 

Salivary gland nuclei were isolated in the lyophilized state, 
weighed, and analyzed for their total Na +- and K +-content 
by flameless atomic absorption spectrometry. Nuclei of 
prepupac contain only ~ as much Na + but 1~ times as 
much K + (per dry wt) as nuclei from oligopausing (alia- 
pausing) larvae. Both these differences are statistically 
significant. The decrease in the ratio of total Na + to total 
K + towards pupation confirms previous predictions based 
on the observations of naturally occurring and ion-induced 
puffing changes in salivary gland chromosomes. These 
results are a necessary complement to measurements of 
ion-activities (see abstract by Wuhrmann), in order to 
better understand the effective ionic environment of chro- 
mosomes at different developmental stages. 

Analysis of SV40 T~-~ntigeff tryp~c~eptides by~.on ,~, 
, e~change~co lum~z l  romato~l:aphy 

M. Lichaa, E. Niesor and R. Well, Dbpartement de Biologie 
Mol~culaire, Universit~ de Genbve, CH-1211 Genbve 4, and ~ 
W. Deppert, Max-Planck-Institute, G6ttingen, BRD _.j 

We analyzed .SV40 Tumor  (T)-antigen extracted from 
various SV40 t ~ n s f o r m o , ~ , ~ l ~ i n e s .  In SDS-polyacryl- 
amide gels the main band of--T-antigen had an apparent 
mol. wt of 88 K; in addition we always observed a band at 
20 K ('small' T-antigen). Some mouse cell lines exhibited 
one or more additional immunoprecipitable minor bands 
with tool. wts between 80 and 130 K. The pattern of the 35S- 
labeled tryptic peptides obtained by ion exchange column 
chromatography of 88 K T-antigen extracted from the 
transformed cells and from cultures undergoing lytic or 
abortive i~-~t ion were virtually the same. By the same 
technique~S)labeled r ~ p t i c , ~ ,  tides from minor bands 
present in ff~nsforme~ m/..mpuse cells, from 'small' T-antigen "X 
as well as from the 42 and 56 K proteins coded by adeno- 
SV40 hybrid Ad2+ND2 were analyzed. The results ob- 
tained allowed us to establish a preliminary map of the 35S- 
methionine labeled peptides. 
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Cytochemistry of pericanalicular ectoplasm in liver of 
rats following experimental cholestasis induced by 
phalloidin and Na-taurolithocholate 

H. Loosfi, D. Gardiol and A. Gautier, Institut de Pathologic, 
CHUV and Centre de Microscopic Jlectronique de l'Univer- 
sitO, CH-1011 Lausanne-CHUV 

Marked ultrastructural alterations of the pericanalicular 
ectoplasm have been reported in rat liver following produc- 
tion of cholestasis by sodium-taurolithocholate and/or  
phalloidin. In order to study the importance of these 
changes with respect to the hepatocyte membrane at the 
biliary pole and to the ectoplasmic microfilaments, we have 
compared the effects of several histo- and cytochemical 
techniques (ruthenium hexamine trichloride, tannic acid, 
digitonin, filimarisin) in control and cholestatic rats. For 
each reaction, penetration procedures and technical condi- 
tions were compared in order to obtain the best results. 

Solanaceae as 'model plants' in protoplast technology 
H. L6rz, C.T. Harms and L Potrykus, Friedrich-Miescher- 
]nstitut, Postfach 2 73, CH-4002 Basel 

Plant protoplasts are well suited for approaching genetic 
modification of plant cells. The general applicability, 
however, is drastically reduced by the problems involved in 
the culture and regeneration of isolated protoplasts. The 
most advanced protoplast technology exists at present for 
certain members of the family Solanaceae. In vitro shoot 
cultures have been established from different species, varie- 
ties and mutants of Atropa, Hyoscyamus, Nicotiana and 
Petunia. This material guarantees an optimal source for the 
production of protoplast cultures. By variation and im- 
provement of the culture conditions protoplasts from the 
above genera have been successfully cultured and regen- 
erated. The established protoplast culture procedures now 
enable the use of several in vitro selection systems for 
performing genetic modification experiments with proto- 
plasts. 

Immunological fibre characterization of cross-striated 
rabbit skeletal muscles 

H. Lutz, M. Ermini and E. Jenny, Institute of Pharmacology 
and Biochemistry, Faculty of Vet. Medicine, University of 
Z~rich, Winterthurer Strasse 260, CH-8057 Zi~rich 

Myosin extracted from fast and slow rabbit muscles and 
purified to a high degree (99%) was used for antibody 
(=AB) induction in guinea-pigs. By a new technique, the 
gel-electrophoresis-derived enzyme-linked immunosorbent 
assay (GEDELISA) it could be shown that AB are directed 
against the heavy and light chains of the myosin and to a 
certain degree against the 1% of contaminating protein. The 
so characterized AB were used in indirect immunofluores- 
cence for the identification of  fast and slow myosin con- 
taining fibres of 5 different rabbit skeletal muscles. After 
incubation with antifast myosin AB these muscles showed 
the following percentage of fast (fluorescent) fibres: M. 
longissimus dorsi: 95%, M. soleus: 15%, M. tib. ant.: 90%, 
M. psoas maj.: 95%, M. psoas rain.: 92%. 

R~A-synthesis of isolate~ChironomuJsalivary/fgland / 
~/nuClei ~ ~ ,~.~..- v 

R. Mgihr and J. C. Perriard, Institut f~r Zellbiologie, ETH 
HOnggerberg, CH-8093 Zi~rich 

Mass isolat~:l, lnuclei from Chironomus salivary glands 
incorporate ~ U T P  into RNA for several hours. RNA- 
polymerase r aft-d" II activities were characterized by dif- 
ferent ionic strength optima, differential sensitivities to a- 
amanitin and selective activation by divalent cations. Lab- 
eled RNA synthezised by nuclei in vitro under low (150 
mM Na + plus K +) or high salt (600 mM Na + plus K +) 
conditions was extracted and analyzed for mol.wt by elec- 
trophoresis on agarose-acrylamid gels. If nuclei were incu- 
bated under low salt conditions RNA with mol.wts of 38, 
23, 16 and 4S were found, values also observed in RNA 
from whole glands (B. Meyer et al.). Addition of a- 
am~aitin did not as this synthesis. The incorporation of 

(32 ~ 2 p ) A T P  and y ~ G T P  suggests, that new RNA-chams k 
weYe initiated. RNA from nuclei incubated under high salt 
conditions was of heterogeneous size (between 18S and 
4 S). The synthesis of this polydisperse RNA was inhibited 
by low concentrations of  a-amanitin, known to inhibit 
polymerase II. 5-7% of  the radioactive RNA bound to 
polyU-Sepharose indicating its polyA content. 

In vitro synthesi s of chloroplast and cytoplasm 
polypeptides of Chlamydomonas reinhardi 
P. Malno~, P.=F. Spahr and J.-D. Rochaix, D~partement de 
Biologie MolOculaire, UniversitO de Genbve, 30, quai Ernest- 
Ansermet, CH-1211 Genbve 4 

RNA extracted from Chlamydomonas reinhardi cells has 
been separated into 2 fractions, 1 containing polyA + and 
1 polyA mRNA. These fractions have been translated in 
vitro in the reticulocyte system. The polyA + mRNA stimu- 
lates the system 90fold above the endogenous level while 
the polyA- mRNA gives a 5fold stimulation. The products 
of the translation have been immunoprecipitated with 
antiserums (prepared by N.H. Chua, Rockefeller Univ., 
USA) against carboxylase and chloroplast membrane pro- 
teins. The polyA + mRNA directs the synthesis of the small 
subunit of carboxylase and of over 20 membrane polypep- 
tides. The polyA- mRNA directs the synthesis of the large 
subunit of carboxylase and of at least 6 membrane poly- 
peptides. Experiments in progress in  order to identify 
specific chloroplast genes will also be discussed. 

Organization of the nuclear ribosomal DNA of 
Chlamydomonas reinhardi 
Y. Marco and J.-D. Rochaix, DJpartement de Biologie 
Mol~culaire, Universit~ de GenJve, 30, quai Ernest-Anser- 
met, CH-1211 Gen~ve 4 

Southern hybridization of labeled cytoplasmic ribosomal 
RNA to a Bam digest of nuclear DNA of Chlamydomonas 
reinhardi reveals the presence of 2 major ribosomal DNA 
fragments of mol. wts 2.9 and 2.3 • 106 daltons. Similarly, in 
the case of a SALI digest, the major hybridization occurs 
with 2 fragments with mol.wt 3.7 and 1.5x 106 daltons. 
These 4 fragments have been inserted into the pBR 3130 
plasmid. A map of the ribosomal region has been estab- 
lished by double digestion of the ribosomal fragments with 
Bam, Sal, BglI, HindIII  and SmaI and by hybridizing nick- 
translated ribosomal fragments to Barn and Sal digests of 
the nuclear DNA. The results indicate that the size of the 



Zell- und Molekularbiologie - Biologie cellulaire et mol6culaire - Cell and Molecular Biology 947 

ribosomal unit is 5.2x 106 daltons. Hybridizations of  the 
p32-1abeled purified ribosomal RNAs show that the 5S 
gene is located between the 25 S and 18 S ribosomal genes 
and on the same strand as these genes. There appears to be 
little heterogeneity in the size of the ribosomal unit. 

Cellular RNAs-synthesis in presence of low doses of 
actinomycin D in SV40 or polyoma infected cells 
J. M. Matter, E. W. Khandjian and R. Weil, D~partement de 
Biologie MolOculaire, UniversitO de Genbve, CH 1211 
Genbve 

Confluent primary monkey kidney and mouse kidney cell 
cultures were infected with SV40 or polyoma virus, respec- 
tively. Appearance of viral T-antigen was rapidly followed 
by stimulation of overall cellular RNA-synthesis (mainly 
ribosomal RNA), this was paralleled by an increase in 
nucleolar size and was followed by host chromatin replica- 
tion (S-phase) and viral DNA-synthesis. We wanted to 
investigate the role of stimulated rRNA-synthesis for subse- 
quent chromatin replication using actinomycin D at doses 
that inhibit preferentially synthesis of rRNA. Before ap- 
pearance of T-antigen, infected mouse and monkey cell 
cultures exhibited the same sensitivity toward actinomycin 
D as did uninfected control cultures. However, shortly after 
appearance of  T-antigen and the begin of virus-induced 
stimulation of cellular RNA-synthesis, the latter was no 
longer inhibited by the same concentration of actinomycin 
D. Parallel studies revealed apparently a similar resistance 
of RNA-synthesis in uninfected actively proliferating cells. 
We presently try to determine the reason for this decreased 
sensitivity towards actinomycin D. 

Concanavalin-A-Markierung hexagonal 
dichtestgepackter Intramembranpartikeln in 
stationiirer B~ickerhefe 

A. Maurer, V. Bieri and K. Miihlethaler, Institut f~r Zellbio- 
logie, ETH H6nggerberg, CH-8093 Zftrich 

Die Anordnung der Intramembranpartikeln im Plasmalem- 
ma von B~ickerhefe (Saccharomyces cerevisiae) ist yore 
Wachstumszustand abh~ingig. In der stationaren Phase ist 
ein Tell der Membranpartikeln zu parakristallinen Aggre- 
gaten vereinigt, in exponentiell wachsenden Zellen dagegen 
sind sie statistisch verteilt. Markierungsversuche zur Abkl~i- 
rung yon Eigenschaflen und Zusammensetzung dieser 
regelm~issigen Partikelmuster scheiterten bisher daran, dass 
die tiblichen Methoden zur Protoplastenherstellung nut an 
exponentiell wachsenden Zellen zum Erfolg fiihrt. Wir 
haben eine Methode entwickelt, die es erlaubt, Protopla- 
sten mit den ultrastrukturellen Merkmalen station~irer Hefe- 
zellen in hoher Ausbeute herzustellen. Markierungsver- 
suche mit Concanavalin A an solchen quasistationfiren 
Protoplasten zeigen, dass das hauptsachliche Glycoprotein 
der Hefeplasmamembran am Aufbau der Partikeln betei- 
ligt ist. 

Isolation and determination of size distribution of 
RNA from postmitochondrial fractions of early chick 
blastoderms 
G.K. McMaster, Unit of  Developmental Biology, ISREC, 
C H-1066 Epalinges 

Cytoplasmic postmitochondrial RNA from early chick 
blastoderms were isolated. During development, not only 
does the amount of RNA/blastoderm increase but also the 
proportion of RNA/blastoderm recovered from the postmi- 
tochondrial fraction increases. However, the amount of 

postmitochondrial RNA/cel l  first reaches a maximum at 
full primitive streak and the decreases gradually. The size 
distribution of native and glyoxal-denatured RNA was 
determined by electrophoresis on polyacrylamide-agarose 
composite slab gels as described (McMaster and Carmi- 
chael, Proc. nat. Acad. Sci. USA 74, 4835, 1977). Both 
native and glyoxal-denatured RNA-samples from chick 
blastula (Hamburger Hamilton, stage 1) contain signifi- 
cantly smaller amount of stable 28s rRNA than that from 
gastrula (stage 4) and neurala (stages 8 and 13). At all 
developmental stages examined, major cleavage products 
of 28s RNA are found. The mol.wts of major chick embryo 
RNAs were estimated after denaturation and found to be: 
28s rRNA (1.61x l06 daltons), 18s rRNA (0.68x 106 dal- 
tons), 5s RNA (0.042• daltons) and 4s RNA 
(0.028 x 10 6 daltons). 

Stimulation of insulin release increases gap junctions 
in pancreatic islet cells 

P. Meda, A. Perrelet and L. Orci, Institut d'Histo[ogie, 
CH-1211 Genbve 4 

Gap junctions (g.j.) have been described between the 
endocrine cells of the islets of Langerhans and in view of 
their possible role in the regulation (via intercellular cou- 
pling) of the integrated secretory activity of the islet, their 
development has been studied in different conditions of 
insulin release. Islets isolated from control and from gliben- 
clamide treated rats were freeze-fractured and the surfaces 
of g.j. on islet cell membranes were measured by planime- 
try. In resting condition, g.j. of islet cells occupy only 
0.023_+0.008% of the exposed plasma membrane, being 
both small (0.0037_+0.0004 pm z) and scarce (5.76_+1.61 
g.j./100 gm2). In islets stimulated by glibenclamide, g.j. 
increase in both size (0.0056_+0.0003 gm2; p < 0.005) and 
number (10.08_+1.59 g.j./100 gm2; NS), representing 
0.056_+0.010% of the exposed membranes (p < 0.02). The 
fact that g.j. are modified upon stimulation of insulin 
release is thus in favor of the hypothesis that g.j. (and 
coupling) may influence the secretory activity of islet cells. 

Characterization ot~plasmids containing sequences of 
cteriophage Qfl t ~  

P. Mekler, D. Marti, M. Kappeler, R. Jaussi, A.Levanon, 
E. Mantel, A. Schmid and M. Billeter, Institut f~r Moleku- 
larbiologie I, Universit~it Z~rich, CH-8093 Z~rich 

Plasmids containing~I)NA sequences transcribed from Qfl 
/ 

RNA fragments have-been prepared (Mekler et al., Ex- 
perientia 33, 824, 1977). We have determined whichA~rt of 
Q/J RNA is represented in several of these clones, t~2~ ~ / ~ ,  
RNA was hybridized to Qfl plasmid DNA fixed tO M~'g- 
pore, treated with RNase T~ and the protected RNA 
analyzed by T 1 fingerprinting to identify the large T 1 
oligonucleotides previously mapped within the Qfl RNA. 
All Qfl RNA sequences, except possibly for the very 5' 
terminus, were represented in the set of plasmids analyzed. 
Preliminary results from restriction analysis and Maxam- 
Gilbert sequence determination show that the same Qfl 
DNA segments in independent plasmids differ in single 

~ .~ leo t ide  positions, suggesting that the Qfl RNA used for ~( 
reverse transcription was heterogeneous or that preparation 
of the cloned DNA involved a step of  low fidelity. 
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Variations in the amount of polysomes in mature 
oocytes of Drosophila melanogaster 

J.J. Mermod and M. Crippa, Biologic Animale, Universitd de 
Genbve, CH-1224 ChOne-Bougeries 

Quantitative measurements of polysomes and ribosomes of 
Drosophila melanogaster egg chambers, mature oocytes and 
embryos were done using sucrose gradient analysis. The 
amount of polysomes per egg chamber increases about 20 
times from stages 5 to 13, and then remains constant up to 
the end of embryogenesis. The percentage of ribosomes in 
polysomes is fairly constant during oogenesis and embryo- 
genesis (56%_+7). Depending on the fly population, the 
percentage of ribosomes in polysomes of mature oocytes 
varies from 10 to 70%. It is shown that the percentage of 
polysomes in mature oocytes decreases with the time of 
retention of the mature oocytes in the ovary. 24-36-h-old 
flies kept in optimal conditions retain their mature oocytes 
2-3 h. These mature oocytes still contain 40-60% ribosomes 
in polysomes. Conditions are given which allow to obtain 
reproducibly high amounts of polysomes from mature 
oocytes of Drosophila. 

Amplification of ISl-mediated Cm-transposons carried 
by coliphage P1 
J. Meyer, S. Iida and W. Arber, Biozentrum der Universitdt 
Basel, CH-4056 Basel 

The DNA of several P1Cm hybrid phages derived from 
phage P1 and the R-plasmid NR1 was analyzed by restric- 
tion enzyme cleavage and electron microscopy in order to 
determine size and location of the Cm-insertion. The Cm- 
insertions differed in size and were flanked by directly 
repeated IS1 elements, thus having a structure similar to 
transposon Tn9. 2 independent Cm-insertions were found 
to be tandem duplications of the structure - I S 1 - C m -  
IS1 -Cm-IS1- .  This structure had considerable stability 
even in the absence of chloramphenicol. We studied the 
gene dosage effect in P1Cm lysogens carrying a single or 
duplicated Cm-transposon and grown in the absence of 
chloramphenicol and in its presence. Although the level of 
resistance also depends on the individual transposon, a 
direct relationship is demonstrated between the degree of 
oligomerization of the transposon and the resistance level. 
Monomeric transposons oligomerize less readily than tan- 
dem duplicates. 

fGel [lectrovhoretic characterization o f l ~ N A  
sy~nth~e ized~n/vitro'~by C~_hironomus s~!ivat '~ands 

B. Meyer, R. Mdhr and M. Lezzi, InStitut fi~r Zellbiologie, 
ETH, CH-8093 Zi~rich 

Mas~i,~qlated salivary glands of C. thumrni were incubated 
'~ w i th~ - l ,~ id ine  (200 gC/ml)  for 2 h. Extracted RNA was 

electr'~phoresed on agarose-acrylamide gels which were 
scanned for optical density (OD) at 254 nm, sliced and 
Counted. The s~an  shows OD-peaks at the positions of  38, 
28, 23, 18, 16 a-nd 4S. The 28-S-peak has a shoulder on its 
heavy side. When the RNA was treated with 50% forma- 
mide (10 min/50 ~ before electrophoresis, the 38-S-peak 
decreased and a new peak appeared around 18S. In the 
radioactivity profile of un t rea ted~NA only the" 38-, 23-and 

x~ 16-S-peaks were 3H-labeled ( ~ C ~ N A  from Drosophila 
was used as internal marker). Formamide treatment caused 
the breakdown of 38-S RNA leaving the 23-S- and 16-S- 
peaks unchanged. The same OD and radioactivity profiles 
were obtained with RNA of  manually isolated glands. Our 
results can not be explained by the current model of rRNA 
processing in Chironomus. 

Occurrence of deletions among the progeny of 
plasmids treated with restriction enzymes 
F. Meyer, W. MiHler, M. Palmieri and H. Weber, Institut fi~r 
Molekularbiologie l, Universitdt Ziirich, CH-8OP3 Ziirich 

Treatment of plasmid PflG, which contains a single EcoRI 
site, with excess EcoRI endonuclease resulted in a reduc- 
tion of infectivity to about 8• 10 -4. 9 out of 122 clones 
obtained from transfection with EcoRI-cleaved P/YG con- 
tained a plasmid resistant to EcoRI. Restriction analysis 
showed that all had a deletion in the region of the EcoRI 
site which was probably removed entirely or in part. 
Although the clones are independent isolates only 2 sizes of 
deletions were found, one spanning about 170, the other about 
190 bp. We are currently investigating whether the deletions 
occur between short regions of identical sequence known to 
exist in the relevant region of PflG. 

Fusion in the eye-antennal discs of Drosophila 
melanogaster during differentiation in vitro 
M.J. Milner and J.L. Haynie, Zoologisches Institut der 
Universitdt, CH-8006 Zi~rich, and University of Washington, 
Seattle, USA 

Pairs of eye-antennal discs, attached to the cephalic gan- 
glia, were cultured in vitro with a concentration of fl- 
ecdysone optimal for imaginal differentiation. The eye- 
antennal discs fused to form a vesicle inside which the 
antennae were partially everted and on the inner surface of 
which imaginal structures differentiated. Examination of 
the imaginal cuticle revealed that the 2 eye discs had fused 
to form an integrated pattern of bristles and hairs in vitro. 
In particular, the 3 ocelli, 1 ~ of which are derived from 
each disc, differentiate normally. This indicates that the 
processes of pattern regulation which presumably occur 
when discs fuse prior to the formation of the adult integu- 
ment, can take place in vitro. 

Zytogenetische Untersuchungen an der Chinesischen- 
Hamster-Zellinie 19/1 nach Kombinationsbehandlung 
mit 8-MOP und UV-A 
G. Mindek, 14. Fritz-Niggli und H. Storck, Strahlenbiologi- 
sches Institut der Universitdt Zi~rich, CH-8029 Zi~rich, und 
Dermatologische Klinik und Poliklinik der Universitdt 
Zi~rich, CH-8091 Ziirich 

8-MOP wird in Kombination mit UV-A (320-380 rim) in 
der Dermatologie zur Behandlung von Psoriasis ange- 
wandt. Es fragt sich, ob diese Kombinationsbehandlung 
unter Umst~inden krebsfrrdernd wirkt und in K/3rperzellen 
zus~itzlich Mutationen auslrst. Zur quantitativen Erfassung 
der Chromosomenschaden pro Einzelzelle wurde die H~iu- 
figkeit der Chromatidenaberrationen, induziert haupt- 
s~ichlich in der Gz-Phase, der fibroblasten~ihnlichen Zelli- 
nie des Chinesischen Hamsters 19/1, untersucht. Es wurden 
zwei Endkonzentrationen von 8-MOP (Xanthotoxin, Flu- 
ka) verwendet: 1,62 und 16,2 gg/ml  in PBS und 0,03% 
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Alkohol, in Kombination mit 0,05; 0,2 und 0,5 Joules)era 2 
UV-A (0,004 Joules/cm2/sec). Am Ende einer weiteren 120- 
min-Kultivierungszeit wurden die mit Colchicin angerei- 
cherten Metaphasen fixiert und analysiert. Es zeigte sich 
gegent~ber den Einzelbehandlungen ein erh6hter Effekt 
nach 0,2 und 0,5 Joules/cm 2 in beiden verwendeten Kom- 
binationen. 

2 dimensional electrophoresis of native and denatured 
DNA from chromatin digests 

S.P. Modak, Unit of Developmental Biology, ISREC, 
CH-1066 Epalinges, and rue Curtat 6, CH-IO05 Lausanne 

A system is described for electrophoretic determination of 
single- and double-strand mol. wt of the same DNA-sample 
in a single resolving gel using neutral and alkaline buffers 
for the first and the second dimensional electrophoresis, 
respectively. During the course of digestion of duck embryo 
nuclei with micrococcal nuclease, the enzyme introduces 
single strand breaks in DNA in the internucleosomal 
regions and, subsequently, some of these are converted to 
double-strand breaks giving rise to the well-known series" of 
low mol.wt DNA-repeats. In terminally differentiating 
chick lens fibre cells, nuclei degenerate and disappear, and 
low mol.wt DNA-fragments which are multimers of the 
smallest size class appear (Appleby and Modak, Proc. nat. 
Acad. Sci. USA 74 (12), 1977). 2 dimensional electrophore- 
sis of fibre DNA show that the chromatin-degradation 
occurs in 2 kinetically independent steps: In the first, 
single-strand breaks affect high mol.wt DNA from young 
fibres and, in the second some of the s.s. breaks are 
converted to double strand breaks giving rise to unnicked 
monomer to penta/hexamer size DNA repeats in terminal- 
ly differentiated fibres. 

Digestion in vivo of chromatin from terminally 
differenting chick lens fibre cells 

S.P. Modak, D. W. Appleby and C. Unger- Ullmann, Unit of 
Developmental Biology, ISREC, CH 1066 Epalinges, rue 
Curtat 6, CH-IO05 Lausanne, and Department of Biology, 
University of Pennsylvania, Philadelphia, Pa, USA 

Early during their differentiation, lens fibre nuclear DNA 
accumulate free 3'-OH ends (Modak and Bollum, 1970, 
1972). Towards the end of their differentiation, fibre cell 
nuclei degemerate and disappear (Modak and Perdue, 
1970) with a concommittant breakdown of DNA (Modak et 
al., 1969; Modak and Bollum, 1970, 1972). We have isolat- 
ed central fibres (CF) and examined the size distribution of 
DNA by gel-electrophoresis. Beginning 15 days of embryo- 
genesis, low mol.wt DNA-fragments which are multimers 
of 180 base pairs appear in CF and, progressively, the 
repeat size decreases to 170 (17 days) and 160 (19 days) 
base pairs. Homogenates of CF were fractionated by dif- 
ferential centrifugation at 1000xg (10 rain), 10,000xg 
(15 rain) and 260,000x g (16 h, through 15% w/w sucrose). 
Both high- and low mol.wt DNA were present in 10,000x g 
pellets, while the supernatant of this step, as well as the 
260,000• g pellet, contained only low mol.wt monomer- 
penta/hexameric DNA-fragments. Electrophoresis in SDS- 
polyacrylamide gels of H2SO4-extracts of 260,000 • g pellets 
revealed all 5 major histones which were absent in the 
supernatants of this step. Thus, in terminally differentiated 
lens fibres, the chromatin-DNA is degraded at sites be- 
tween nucleosomes. 

Chromatin structure in ageing mouse liver 

S.P. Modak, C. Goner, C. Unger-Ullmann and M. Chappuis, 
Unit of Developmental Biology, ISREC, CH-1066 Epa- 
linges, and rue Curtat 6, CH-IO05 Lausanne 

Mouse liver nuclei were isolated from Fl-hybrids (C57B1 
2 xAc?)  of ages, in months, 0.4, 1.75, 3.5, 6, 11, 18, 22, 28 
and 33. Between 3.5 and 18 months, the average amount of 
DNA/nucleus increased due to polyploidization and 
remained at a constant value thereafter. Nuclei were digest- 
ed with micrococcal nuclease and the size-distribution of 
DNA-products was analyzed by gel electrophoresis. 
Regardless of the age, the average size of the DNA-repeat  
was found to be 207_+3 base pairs. At ages, 3.5, 11 and 18 
months, 47-50% of chromatin-DNA was found to be resis- 
tant to micrococcal nuclease and this fraction increased to 
60% at 28 and 33 months. Thus, the proportion of liver 
DNA bound to nucleosomes is estimated to increase from 
70 to 74% at 3.5 18 months to 90% at 28-33 months, while 
the absolute amount of DNA free of nucleosomes is 
estimated first to increase 2.5 times between 3.5 and 18 
months and then to decrease to the original value in very 
old tissues. From the data, we postulate that in 'old' liver 
chromatin the accessibility of damaged sites in DNA to 
repair enzymes decreases. 

Polyoma virus-specific mRNAs on different polysomal 
fractions of productively-infected mouse cells 

P.E. Montandon and N.H. Acheson, ISREC, CH-1066 
Epalinges 

As part of a study on RNA processing and transport, we 
have studied the distribution of polyoma-specific RNA in 
the nucleus and in various cytoplasmic fractions. Polyoma- 
specific RNA either associated with free and membrane- 
bound polysomes (prepared by sedimentation from the 
postnuclear supernatant of dounce homogenized cells) or 
present on polysomes from bulk cytoplasm (postnuclear 
supernatant from NP40 lysed cells) and in perinuclear 
cytoplasm (NP-40-deoxycholate nuclear wash) showed sim- 
ilar sedimentation profiles. Mebrane-bound polysomes 
may be heavily contaminated by free polysomes which 
represent 80% of total polysomes. 80% of polyoma-specific 
RNA is in free polysomes and 20% in membrane-bound 
polysomes. 90% of polyoma-specific polysomal RNA is 
present in bulk cytoplasm and 10% in perinuclear cyto- 
plasm. These data do not rule out the possibility that a 
minor polyoma-specific RNA may be present exclusively 
on one polysomal fraction. 

A method to facilitate the base sequencing of highly 
repetitive DNA 

T. Moss, P.G. Boseley and M.L. Birnstiel, Institut fiir 
Molekularbiologie II, der Universitat Zi~rich, CH-8057 
Ziirich 

When a DNA-molecule, enzymatically extended with poly 
dA at one end, is partially digested with a restriction 
enzyme and the products fractionated by affinity chroma- 
tography on poly dT-cellulose, an overlapping series of 
DNA-fragments with a common poly dA 'plus' terminus 
may be obtained. These fragments may then be 32p-labeled, 
fractionated by gel-electrophoresis and their base 
sequences analyzed. Using this approach it is possible to 
base sequence large segments of highly repetitive DNA, for 
which up to now no method has been available. The 
technique has been used to sequence a highly repetitive 
DNA-segment of about 700 bases, existing in the nontran- 
scribed spacer of Xenopus rDNA (re D. It is believed that 
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the usefulness of this technique is not confined to the 
sequencing of repetitive DNA, but it may also be of use 
when the sequencing of  large DNA-fragments is under- 
taken or when an overlapping set of DNA-fragments is 
required from in vitro analyses of transcription or replica- 
tion. 

The sequence of 800 nueleotides of Xenopus laevis 
DNA containing 2 tRNA~ ~t genes 

F. MiHler and S.G. Clarkson, lnstitut fi~r Molekularbiolo- 
gie H der Universitgit Zftrich, Winterthurerstrasse 266A, 
CH-8057 Zi~rich 

800 bp of a cloned tRNA gene fragment from X. laevis have 
been completely sequenced. This DNA contains 2 tRNAT et 
genes about 350 bp apart on the same strand and presum- 
ably sequences necessary for their correct transcription. 
Both genes contain the nucleotides predicted from the 
tRNA~ et sequence but not the triplet coding for the 3'- 
terminal C-C-A. Neither gene contains an insertion 
sequence. The spacers lack short repetitive sequences and 
they possess few conrmon sequences except for the pres- 
ence in the transcribed strand of an A-rich and then T-rich 
tract beyond the Y-end, and a pyrimidine-rich tract about 
140 bp away from the Y-end of both genes. Comparison of 
these sequences with those flanking other genes transcribed 
by RNA polymerase III suggests that transcription occurs 
between these 2 regions. If correct, this implies a length for 

met the initial tRNA 1 precursor of about 220 nucleotides. 

Length heterogeneity in the terminal region of the 
vaccinia virus genome 

H.K. MiHler, R. Wittek, A. Menna and R. Wyler, Institut fiir 
Virologie der Universitdt Zi~rich, Winterthurer Strasse 266a, 
CH-8057 Ziirich 

The terminal HindIII and SstI restriction fragments of the 
DNA of uncloned vaccinia virus (VV), strain Elstree, 
migrate as diffused bands in gel-electrophoresis but form 
distinct bands after cloning of the virus. Cleavage of the 
DNA with SstI, EcoRI, XhoI and KpnI produces end- 
fragments of identical length of 7.4, 7.0, 5.3 and 4.3 • 106 
daltons, respectively, from both ends of the genome. This 
data suggests that repeated sequences found by analysis of 
reassociation kinetics (L. J. Grady and E. Paoletti, Virology 
79, 337, 1977; G. Pedrali-Noy and A. Weissbach, J. Virol. 
24, 406, 1977) are located in the terminal regions of the VV- 
genome. Length heterogeneity in the vaccinia virus DNA- 
molecule population is possibly due to variability in the 
number of reiterated sequences in the terminal restriction 
fragments. 

X-ray microanalysis of the wall of a phytopathogene 
ascomycete 
L. Najim and T. Jalanti, Laboratoire de Microbiologie, 
Universit~ de Genbve, CH-121I Genkve 4, and Centre de 
Microscopic Olectronique, Universitk de Lausanne, CH-1011 
Lausanne-C H U V 

In an ultrastructural study of  Moniliafructigena, elemental 
composition of  the cell wall at different stages of develop- 
ment of this ascomycete was determined by X-ray micro- 
analysis. These fungi were cultivated on malt-agar added 
with casamino-acid; preparations were freeze dried without 
wet chemical fixation in order to avoid any deplacement of 
diffusible ions. Hyphae, conidia and interhyphal-cement of 
sclerotiae were analyzed separately. P, K, S and C1 were 
found major constituents, whereas Ca and Mg were ob- 

served only as traces. The relative concentration of S/C1 is 
higher in the sclerotiae than in the hyphae and conidia, 
which is interpreted as revealing the presence of melanin- 
like pigments. 

Genetic control of somatic sex determination in 
Drosophila 

R. N6thiger, Zoologisches Institut, Universitdt, CH-8006 
Ziirich 

In Drosophila, the genetic information of males (X;AA) 
and females (XX;AA) is qualitatively identical. The differ- 
ence of XX vs X is purely quantitative, yet it leads to all the 
qualitative differences that exist between male and 
female. - A number of autosomal mutants change the 
sexual differentiation determined by the number of X- 
chromosomes. For  example, the mutant tra produces males 
even if 2 X's are present, and dsx allows the differentiation 
of female genitalia in the presence of a single X. tra or dsx D 
flies with 3 X's still develop male genitalia, showing that 
even 3 X's cannot restore femaleness. We therefore propose 
that male and female characteristics result from differences 
in the state of activity at a few genes which serve as control 
genes for sexual differentiation. This differential gene 
activity is established in an as yet unknown way by the 
difference between XX and X. Our observations suggest 
that the classical theory of gene balance in which X- 
chromosomes carry female and autosomes carry male 
determining genes, has to be modified. 

IGro i ' wt~ Earameters o hemopoie ~ at the ells~in vitro - .  
e/co ~L- ---~" e~vvel of whol lonie~--- ~ ' 

t . ._  
N. Odartchenko, L Hoang and 34. Dysli, Institut Suisse de 
Recherches Expbrimentales sur le Cancer, Chemin des 
Boveresses, CH-1066 Epalinges 

Surface adhesion of hemopoieti 4 mouse[bonejmarrow_J~ls X "~ 
in methyl-cellulose-containing Br~dia Pegs bee- n used t-or 
recovery of colonies as whole plaques. Morphological deft= 
nition of cell types, their spatial relationships cotnbined 
with cytokinetic parameters de t e r l~e ld  by in-situ a~_tora- 7 
diography following exposure to ~ I ~ d R ,  open r/e~ in- 
sights concerning their growth ch~acT~istics. Recovered 
colonies are essentially different from fibroblast  plaque- 
forming units described by others. 

tMousetSs~protein: Molecular identification and f~) 
c'~aracte-ri~a--tion of th~ antigen 

K. Odink, G. Fey and Rose Marie Chapuis, Swiss Institute 
for Experimental Cancer Research and Institut de Biochimie, 
Universit~ de Lausanne, CH-1066 Epalinges 

p~The Ss-substance has been partially purified from EDTA 
ma of adult DBA 2J male mice using chromatography 
SP-sephadex and QAE-sephadex. fTh~. antigenically 

reactive material was radiolabeled with r - l ( , ~ .  Upon reac- 
tion with rabbit anti-mouse Ss-serum a molecule with 
apparent mobility of 150,000 daltons in SDS-polyacryl- 
a s i d e  gel-electrophoresis is specifically precipitated.tThis 
molecule is also specifically precipitated with goat[anti- 
serum against the purified human complement compO~-nt 
C4, a characteristic property of the mouse Ss-substance 
(Meo et al., Proc. nat. Acad. Sci. USA 72, 4536, 1975). The 
subunit composition of the precipitated molecule and its 
relationship to the mouse Sip-protein are currently investi- 
gated. 
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Appearance of vitellogenin mRNA in immature chick 
liver following primary and secondary stimulation by 
estradiol 

T. Ohno, S. Panyim, A.R. Sch~trch and J. P. Jost, Friedrich- 
Miescher-Institut and Ciba-Geigy Limited, Basel 

Vitellogenin mRNA present in total liver RNA was deter- 
mined by hybridization with labeled DNA complementary 
to vitellogenin mRNA. In the liver of control chicks there 
are less than 9 molecules of vitellogenin mRNA per diploid 
genome. 6 h after primary stimulation vitellogenin mRNA 
increases at an initial rate of about 2 molecules per rain per 
gene giving after 48 h a total of 7000 mRNA-molecules per 
diploid genome. 3 weeks later, when the concentration of 
vitellogenin mRNA had returned to the base line, second- 
ary stimulation gave an immediate increase in vitellogenin 
mRNA sequences. A total of 14,000 mRNA-molecules per 
diploid genome was reached after 48 h. 

Structural and chemical differentiation within the 
epiplasm of the ciliated protozoan Pseudomicrothorax 
dubius 

R.K. Peck, Jacqueline Maffia and G. de Hailer, BIAN1, 
Universit~ de GenOve, CH-1211 Genbve 4 

The cytoplasmic surface of the cortex is lined by the 
epiplasm which contains attachment sites of basal bodies 
(the 'terminal plates') and trichocysts. Attachment sites can 
be selectively dissolved from the isolated epiplasm, permit- 
ting their identification by SDS-PAGE as 5 6 protein or 
mucopolysaccharide-positive bands of 35-75 • 103 daltons. 
The isolated epiplasm contains a protease active on the 
major, 80 x 103 - dalton structural protein of the epiplasm. 
This proteolytic activity is abolished following dissolution 
of the terminal plates. The potential significance of this 
protease for insertion of new basal bodies into the cortex 
will be discussed. 

Ornithine decarboxylase (ODC) induction: 
A characteristic biochemical response of target cells to 
nerve growth factor (NGF) 

U. Otten, H. Hatanaka and H. Thoenen, Department of  
Pharmacology, Biocenter of  the University, CH 4056 Basel 

NGF is a protein that is necessary for the normal develop- 
ment of sympathetic and sensory neurons. So far no 
common specific biochemical response is known to occur in 
both adrenergic and sensory neurons. A clonal cell-line 
(PC12) of rat pheochromocytoma which exhibits a high 
degree of differentiation and responds to NGF by a charac- 
teristic neuronal fibre outgrowth was used for correspond- 
ing studies. NGF elicits within 4 h a 50- to 80fold increase 
in ODC-activity, the rate-limiting enzyme in polyamine 
biosynthesis. The NGF-mediated increase in ODC-activity 
is a cyclic AMP-independent response, which can be abol- 
ished by cycloheximide and actinomycin D. The effect of 
NGF is specific, since other polypeptide hormones such as 
insulin or epidermal growth factor and proteins with simi- 
lar physicochemical properties such as cytochrome C were 
ineffective. The fact that NGF also produces an increase in 
ODC in sympathetic and dorsal root ganglia suggests that 
ODC-induction is a specific biochemical response to NGF 
of the known target tissues. 

External ATP, calcium and chemotaxis in the cellular 
slime mold Dictyostelium discoideum 

R. W. Parish and M. Weibel, Zytologie, lnstitut fi~r Pflan- 
zenbiologie, Universitgit Z~rich, CH-8008 Ziirich 

D. discoideum amoebae are positively chemotactic towards 
folic acid and cAMP. We propose that these substances 
bind to specific sites on the cell surface and increase the 
regional uptake of calcium into the cells. Calcium uptake 
leads to a localized contraction of microfilaments attached 
to the cytoplasmic surface of the plasma membrane and 
results in pseudopodia formation. Folic acid and cAMP 
may increase calcium uptake either: a) indirectly by induc- 
ing the release or extracellular synthesis of ATP which is 
utilized by a surface protein kinase to activate the calcium 
pump; b) directly by increasing the efficiency of the 
calcium pump. We present evidence in support of this 
hypothesis. 

The M-line of chicken skeletal muscle 

G. Pelloni, T. Wallimann and H.M. Eppenberger, Institut 
fi~r Zellbiologie, ETH H6nggerberg, CH-8093 Z~rich 

The M-line traverses the myofibril in the centre of the A- 
band. According to models of Knappeis and Carlsen (1968) 
and Luther and Squire (1977) the M-line consists of longi- 
tudinal M-flaments and 1 or 2 transversal elements (M- 
bridges). One of the M-line proteins (M r 88,000) was 
identified as MM-creatine kinase and immunofluorescence 
studies demonstrated a direct binding to the H-zone, where 
the M-line is located. A more detailed electron microscopic 
investigation on myofibrils incubated with monospecific 
anti-MM-CK IgG showed an exclusive binding of the 
antibody to the M-line structure. Fab'-fragments were 
prepared to achieve better antibody penetration and resolu- 
tion of binding site. Incubation with Fab'-fragments 
resulted however in the removal of the M-line. Mainly M- 
CK was extracted, as demonstrated by gel-electrophoresis, 
immunreplication, indirect immunofluorescence and activi- 
ty measurement. These results are further proof that M-CK 
contributes to the organization of the M-line. 

mRNA for creatine kinases in differentiating myogenic 
cells from chicken 

J. C. Perriard, E. R. Perriard and H. M. Eppenberger, Institut 
f~r Zellbiologie ETH, CH-8093 Z~rich 

RNA from myogenic cell cultures was used to prime a 
mRNA-dependent cell free protein synthesizing system 
from reticulocytes. Relative concentrations of mRNA for 
the creatine kinases M-CK and B-CK could be estimated 
by the amount of radioactivity incorporated into CK- 
peptides. Their authenticity was verified by: a) immuno- 
precipitability with specific antibody against CK; b) comi- 
gration of synthesized peptides with purified CK in SDS- 
gels; c) interaction of synthesized CK with purified CK to 
yield dimeric enzyme molecules, mRNA for CK was deter- 
mined in polysomal RNA isolated from developing myo- 
genic cell cultures. The relative concentrations of mRNA 
for CK was in accordance with CK-biosynthesis. The 
occurrence of nonpolysomal forms of mRNA for CK was 
investigated during early phases of differentiation. Ex- 
periments with BrdUrd demonstrated inhibition of accu- 
mulation of mRNA for M-CK but not for B-CK. Subculture 
into standard medium resulted in the reappearance of 
mRNA for M-CK. 
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Role of the host in the dissociation of the R-plasmid 
P l l l  

J. C1. Piffaretti and Y. Froment, D~partement de Microbiolo- 
gie, Faeult~ de M~decine, UniversitO de Genbve, CH-1211 
Genbve 

The transferable R-factor P l l l - A p C m S m  and its deriva- 
tives P111-Ap, -ApSm, -ApCm, and -Sm have been charac- 
terized by electron microscopy and gel-electrophoresis, 
using different E. coli strains as hosts. Dissociation patterns 
are independent of the host; some of the derivatives were 
found only in a cointegrate form whereas others were also 
present in an aggregate form. A population of small 
molecules were found with the P111-ApCmSm, -ApSm and 
-Sm derivatives. In the E. eoli K12 wild type host harbour- 
ing P l l l - A p C m S m  and -ApSm, the small determinants 
have a mol.wt of 6.4• 10 6 daltons. However, in 3 other 
different E. coli strains, these molecules have a mol.wt of 
9.6• 10 6 daltons. P l l l - S m  shared the same mol.wt of 
6.4• l0 6 independent of  the host. Transformation assays 
with the purified determinants showed that these molecules 
are nontransferable replicons, the larger ones determining 
ApSm-resistance and the smaller ones Sm-resistance. These 
results suggest that host functions could be implicated in 
plasmid dissociation phenomena. Genetic experiments are 
in progress to determine these functions. 

Analysis of a variant histone DNA clone of the sea 
urchin 

R. Portmann, M. Busslinger and M. Birnstiel, Institut fi~r 
Molekularbiologie H der Universit~it Z~rieh, CH-8057 
Z~rieh 

Stage specific histone variants are found during sea urchin 
development. Histone DNA was isolated from a pool of 
Psammeehinus miliaris sperm by restriction enzymes and 
cloning using a 2-vector phage. 80% of these clones show a 
similar restriction pattern (h22 type), whilst the other 20% 
differ strongly. One of these clones, h19, is 10% longer and 
has been investigated more accurately by hybridization, 
restriction mapping and sequencing, h19 DNA hybridizes 
poorly to labeled histone mRNA's prepared from cleavage 

2 stage. ~ of  the H2A gene are now sequenced near the C- 
terminal end. Comparison with the H2A sequence of the 
clone h22 shows 13% divergence, mainly in the 3rd position 
of the codons with only 1 amino acid exchanged. Sequenc- 
ing of a part of the prelude region of H2A shows that 30 bp 
are identical in both clones 140 nucleotides away from the 
start of the H2A gene. Interestingly this shows that highly 
conservative sequences exist outside the coding region of 
the gene: 

Culture of cereal protoplasts 

L Potrykus, C. T. Harms and H. L6rz, Friedrich-Miescher- 
]nstitut, CH-4002 Basel 

Isolated protoplasts are promising experimental systems for 
studying genetic modification of plant cells. One major 
prerequisite is their culture and their regeneration to plants. 
Although this is possible for other plant species, this has not 
been achieved for a single cereal. We have now shown for 
the first time that protoplasts from intact corn (Zea mays) 
plants can undergo sustained divisions (Potrykus et al., 
M G G  156, 347, 1977). From these protoplast derived 
cultures rapidly dividing suspension cultures have been 
established. The optimized culture conditions will be pre- 
sented. Protoplasts isolated from these cultures again divide 
and yield fast growing cultures. The techniques used to 

optimize division response together with the optimized 
culture conditions will be presented. This corn protoplast 
system is now being used for combining genetic informa- 
tion of several cereal species with that of corn. 

Identification of bacterial strains by restriction 
endonuclease digestion of their DNA 

Thea Pugatsch and H. Zuber, Institut fi~r Molekularbiologie 
und Biophysik, ETH H6nggerberg, CH-8093 Z~rich 

Due to the so far absolute sequence specificity of restriction 
endonuclease, any uniform population of DNA-molecules 
will give rise to a unique set of fragments upon treatment 
with these enzymes. Therefore, bacterial clones can be 
characterized and identified by isolating the total bacterial 
DNA and treating it with one or several restriction endonu- 
cleases. Bacteria for which only few taxonomic criteria 
exist, as in the case of several thermophilic bacilli, have 
been rapidly characterized by first determining their restric- 
tion pattern and then comparising the pattern to already 
characterized bacterial strains. 

Fusion and differentiation of chick myogenic cells in 
suspension 

E. C. Puri, D. C. Turner, M. Chiquet and M. Mi~ller, Institut 
fi~r Zellbiologie, ETH-Z, Hdnggerberg, CH-8093 Z~rieh 

When cultured in serum-free LH medium (which contains 
Mg 2+ and Ca 2+) chick myogenic cells detach from the dish 
and remain viable for at least 2 weeks. In LH supplemented 
with horse serum (HS) or cell attachment protein (CAP) 
from HS, the suspended cells attach to a gelatinized sub- 
strate and differentiate into contractile myotubes. HS treat- 
ed with antibodies against CAP does not mediate cell- 
substratum attachment. In LH or in LH supplemented with 
anti-CAP (which also precipitates chicken fibronectin), the 
suspended cells aggregate and fuse, yielding round multi- 
nucleate cells. This suggests that neither exogenous nor 
endogenous CAP-like proteins are required for cell-cell 
adhesion and fusion. The ionic requirements are like those 
for attached cells: with Ca 2+ as sole divalent cation the 
fused cells are not viable; with Mg 2+ alone the cells 
aggregate but do not fuse. Muscle differentiation proceeds 
in nonattached cells: they contain MM-creatine kinase, as 
well as myofibrils detectable in electron micrographs. 

Isolation and characterization of cell lines derived 
from pyrimidine auxotrophic 'rudimentary' mutants of 
Drosophila melanogaster 
U. Regenass and H.P. Bernhard, Biozentrum, Klingelberg- 
strasse 70, CH-4056 Basel 

Mutations in the rudimentary (r) locus of Drosophila mela- 
nogaster lead to abnormal wings, female sterility and 
pyrimidine auxotrophy. The mutant phenotype is the result 
of enzyme deficiencies in the pyrimidine biosynthetic path- 
way. In r-mutants the first 3 enzymes of pyrimidine biosyn- 
thesis have been shown to be affected: Carbamylphosphate 
synthetase (CPSase), aspartate transcarbamylase (ATCasc), 
dihydroorotase (DHOase). 5 independent cell lines have 
been established from embryos homozygous for the allele 
r I (DHOase deficient) and 1 line was obtained from em- 
bryos homozygous for the allele r 36 (ATCase deficient). 
Cultures were initiated from 4- to 20-h-old embryos in 
Shield's and Sang's medium. A pyrimidine depleted modi- 
fication of the culture medium has been developed in order 
to investigate the pyrimidine dependence of the 2 mutant 
cell types in vitro. 
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Daily rhythm of protein synthesis in rat visual cells 

Charlotte Remd, Department of Ophthalmology, University 
of ZFtrich, CH-8000 Ziirieh 

The rhythmic occurrence of 2 degradative pathways in rat 
visual cells has been recently demonstrated. LaVail 
(Science 194, 1976) has shown that the shedding of packets 
of disks from rat visual cell outer segments followed a 
circadian rhythm. Rem6 et al. (Albrecht v. Graefes Arch. 
Ophthal. 203, 1977) have demonstrated that autophagy, the 
intracellular degradation of the cell's own organelles, fol- 
lowed a daily rhythm in rat visual cell inner segments. We 
have now evidence that the uptake of labeled protein 
precursor into rat visual cell inner segments follows a 24-h- 
rhythm as well. Rats were exposed for 2 weeks to a constant 
light-dark-cycle. 1 h before sacrifice of the animals, 
radioactive leucine was injected intravenously. The rats 
were killed at 7, 12, 17, 21 and 1 h. 5 animals at each time 
point were sacrificed in 3 series of experiments. Quantita- 
tive analysis of the material indicated that the uptake of 
radioactive leucine into visual cell inner segments was 
significantly higher during the dark phase than during the 
light phase. It appeared that an overall protein synthesis in 
rat visual cell inner segments took place at night, whereas 
degradation occurred at day time. These data indicate a 
metabolic balance between mainly synthetic and mainly 
degradative activities in rat visual cells within a 24-h- 
period. 

Localization of polyoma tumor-antigen related 
polypeptides in subcellular fractions 

V. Rey-Bellet and H. Tftrler, Department of Molecular 
Biology, University of  Geneva, CH-1211 Geneva 

In lytic infection of mouse kidney cells and in polyoma- 
transformed rat cells 3 polypeptides are regularly com- 
plexed by anti polyoma T-serum. In polyacrylamide gel- 
electrophoresis they migrate at 98 K ('large T'), 57 K and 
23 K ('small t'). To learn more about their mode of 
formation and biological function we subfractionated in- 
fected and transformed cells into a nuclear, a cytoplasmic 
and a crude membrane fraction using hypotonic buffers 
(pH 6 and pH 7.4) without detergent. As was already 
observed earlier by immunofluorescence assays, the bulk of 
large T (98 K) is present in the nucleus, while small t (23 K) 
is mainly detected in the cytoplasmic fraction. In fact, small 
t can be preferentially extracted without disruption of the 
cells by washing the cultures with hypotonic buffer (pH 6) 
containing 0.1% NP 40. The 57 K polypeptide seems to be 
associated with membranes, although part of it was also 
found in the nuclear and the cytoplasmic fraction. We are 
currently trying to detect to 57 K polypeptide in a cleaner 
plasma membrane preparation obtained with a polyethyl- 
ene-glycol-dextrane 2-phase-system. 

Superoxide dismutase activity in Friend cells and 
hepatoma cells 
C. Richter, Lab. fi~r Biochemie I, ETH-Zentrum, CH-8092 
Ziirich, J.-F. Conscience, Friedrich-Miescher-Institut, Post- 

faeh 273, CH 4002 Basel 

Cells with a high hemoglobin or cytochrome content, such 
as erythrocytes or liver cells, display elevated levels of 
superoxide dismutase (SOD). We examined the activity of 
this enzyme in Friend erythroleukemia cells and 1 mouse 
hepatoma cell line to see whether SOD could be added to 
the list of specialized functions that these cells maintain in 
vitro and, thus, further confirm the suitability of using these 
transformed models for studying cell differentiation. We 

found that the hepatoma line had an activity corresponding 
to 5.3 ~tg SOD per mg protein of crude extract, while 7 
near-diploid Friend cell lines had activities ranging from 
2.6 to 5.6 ~tg SOD per rag. 1 near-diploid Friend line had 
no detectable activity and 3 highly heteroploid lines had 
lower activities ranging from 0.2 to 1.9 ~g SOD per rag. 
Control cell lines, including mouse transformed fibroblasts, 
myeloma cells, and Friend virus-producing, but non-ery- 
throid, cells had either undetectable or low activities (at most 
1.5 pg SOD per mg). While somatic hybrids between 
Friend cells and hepatoma cells retained, as expected, a 
high level of SOD expression, hybrids between a high 
activity Friend cell line and transformed fibroblasts, which 
were known to have lost expression of erythroid functions, 
showed extinction of the enzyme as well. 

Isolation of an unstable R'lac derivative of the 
antibiotic resistance factor R100-1 

A. Rifat and R. H. Epstein, D~partement de Biologic Mol&u- 
laire, 30, quai A nsermet, CH-1211 Genbve 

It was found that cultures of an R'lac (pAR1) host strains 
rapidly accumulate lac- segregants. Chemostat experiments 
and fluctuation tests showed that this is the result of the 
selection of lac derivatives of pAR1 (deletions of varying 
parts of the episome adjacent to the lac insertion) and also 
complete loss of the episome which occurs at a higher level 
than in R100-1 host strains. In some strains, UV-irradiation 
increases the instability of pAR1. Measurements of the 
copy number of pAR1 (DNA-DNA hybridization on fil- 
ters) suggest that the loss of pAR1 is more likely due to a 
partition defect of the episomes in daughter cells than to a 
replication defect. Induction of the lac operon of pAR1 
results in a greatly reduced ability of the cells to form 
colonies on MacConkey lac plates. This allows the selec- 
tion of lac deletion derivatives, particularly RTF-TCs 
which have been shown to originate from the loss of the r- 
determinant of R100-1. The lac insertion is very close to an 
IS 1 which is one of the boundaries of the r-determinant. 

ne localization on thc~loroplast~NA of 
O/ mydomonas 

J.-D. Rochaix and P. Malnoe, D@artement de Biologic 
Molbculaire, UniversitO de Genbve, CH-1211 Genbve 4 

A physical map of the chloroplast DNA of Chlamydomonas 
has been constructed. The map is circular and corresponds 
to a (g_.e~ome size of 126x l06 daltons. The map was 
established by comparing the double digests of individual 
DNA-restriction fragments and by hybridizing knick-trans- 
lated fragments to digests of chloroplast DNA obtained 
with the restriction endonucleases EcoRI, BamI, BglII and 
SalI. The genes coding for the chloroplast ribosomal RNAs 
are repeated twice and they are located on opposite sides 
on the map in an inverted orientation relative to each other. 
The order of the ribosomal RNA genes is 16 S, 2 S, 23 S and 
5 S. The ribosomal RNAs are all transcribed from the same 
strand. The 2S RNA originates from the large subunit of 
the 70S ribosome and its gene is located close or a d j a c ~  
to the Y-end of the 23 S RNA gene. Hybridization o f ~  

t_.,labeled~4S ~RNA to EcoRI digested chloroplast DNA 
according t6" tti-e Southern procedure shows that at least 10 
EcoRI-fragments hybridize to 4S RNA and that the 4S 
RNA genes are intersperced throughout the chloroplast 
genome. 
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Effects of adenosine-3' 5'-phosphorothioate (cAMP-S) 
on the development of Dictyostelium discoideum 

C. Rossier, Abt. Zellbiologie, Biozentrum der Universitdt 
Basel, CH-4056 Basel 

CAMP-S is an agonist of the cyclic-AMP receptors on the 
cell surface which are involved in chemotaxis and in the 
control of  development of  D. diseoideum (Gerisch and 
Malchow, Adv. Cyclic Nucleotide Res. 7, 49, 1976). 
Because of its slow hydrolysis it can be used in studies on 
the role of cAMP during the life cycle. In agar plate 
cultures, development of the strain Ax-2 is blocked prior to 
the aggregation stage by 5 x 10 -7 M cAMP-S. The analogue 
can be used also to select cAMP-S resistant mutants with 
disorders in the expression of biochemical markers of 
development. Studies using washed cells in liquid suspen- 
sion have shown that cell differentiation from the growth 
phase to the aggregation competent stage as well as the 
aggregation process are sensitive to cAMP-S. The analogue 
strongly stimulates extracellular phosphodiesterase activity 
and inhibits the production of the inhibitor of this enzyme. 
Cellular, membrane-bound phosphodiesterase is not stimu- 
lated, cAMP-S inhibits only slightly the development of the 
cell adhesion system. 

Isolation of epithelial cells from the urinary bladder of 
the toad 
M. Rossier, B. Rossier, J. Pfeiffer and J.-P. Kraehenbuhl, 
lnstitut de Pharmacologie et Institut de Biochimie, Univer- 
sitd de Lausanne, CH-1066 Epalinges 

The bladder epithelium is composed of 5 cell types whose 
physiological role in the hormone-dependent transport of 
electrolytes has not been determined with certainty. Recep- 
tor binding assays on homogeneous cell populations should 
provide a first attempt to correlate function with a given 
cell type. The epithelium was dissociated by collagenase 
and EGTA treatment and recoveries were based on cell 
counts and DNA content. From 1 g of fresh tissue 
54___5• 106 single cells were recovered. Fractionation by 
is0pycnic centrifugation yielded 4 fractions: a) very light 
(/71.025) composed of 30% mitochondria-rich cells (MR) 
and 50% filament-rich cells (F), b) light (/3= 1.045): 75% 
vacuolated granular cell s (G), 12% MR. 19% F, c) havey 
O=1.065): 82% G, d) pellet (p=1.085): erythrocytes, 
18% goblet cells and 26% basal cells. Viability of the 
cells was assessed by trypan blue exclusion (>95%), 
reaggregation ability including junctional complex forma- 
tion, steady leve ! of oxygen consumption and physiological 
monovalent cation distribution. 

Viral nucleoprotein complex in cells infected by 
Herpes virus 

Y.-F. Roth, Swiss Institute for Experimental Cancer 
Research, CH-1066 Epalinges 

50% of Herpes DNA in infected cell nuclei remains of high 
mol.wt after Staphilococcal nuclease digestion, while host 
chromatin is digested into small oligonucleosomes. SDS 
polyacrylamide gel analysis of acid extracted proteins from 
chromatin of HSV-1 infected cells shows the presence of 1 
capsid protein and of 3 main virus induced polypeptides 
which are not constituents of the virion. These results 
suggest that the intranuclear viral DNA may differ from 
cellular DNA in its association with proteins. 

Early and late viral proteins synthesized in Xenopus 
oocytes injected with SV40 DNA 

D. Rungger and H. Ti~rler, Biologie animale, Universit~ de 
Genbve, CH-1224 ChOne-Bougeries, and Biologie molkcu- 
laire, Universitd de Genbve, CH-1211 Genbve 4 

Purified SV40 DNA injected into the nucleus of Xenopus 
oocytes, is transcribed and translated into virus specific 
proteins. All viral genes are expressed resulting in the 
formation of both small and large tumour antigens as well 
as capsid protein. The proteins induced by the injection of 
DNA were characterized by immunoprecipitation and elec- 
trophoresis on SDS-gels. They were further identified by 
the analysis of their tryptic digests. Since the sequences 
coding for the large tumour antigen are split in the SV40- 
genome, the formation of T-antigen implies correct splicing 
of its mRNA in the oocyte. 

Localization of RNA-polymerase B and histones on 
the Y-chromosome of Drosophila hydei 

E. Rungger-Brdndle, M. Jamrich and E. K. F. Bautz, DJpar- 
tement de Pathologie, Universitk de Genkve, CH-1205 
Genkve, and Molekulare Genetik, Universitdt Heidelberg, 
D-69 Heidelberg, Federal Republic of Germany 

In primary spermatocytes of Drosophila hydei, the Y- 
chromosome is organized in loop-like structures. This al- 
lows us to study the distribution of RNA-polymerase and 
histones in morphologically distinct sections along the axis 
of a single chromosome. Indirect immunofluorescence 
microscopy using antibodies directed against RNA-poly- 
merase B, histone H1 of Drosophila melanogaster, and H2B 
and H3 of calf thymus, revealed the simultaneous presence 
of both, RNA-polymerase B and histones, on the main loop 
structures, whereas the nucleolus does not stain for RNA- 
polymerase B. Various mutants deficient for some of the 
loops were used to identify the individual chromosomal 
structures which were stained in wildtype nuclei. The 
results suggest that, in Drosophila hydei, all loops of the Y- 
chromosome are transcribed by RNA-polymerase B. 

In vitro synthesis of polyoma tumor antigens 

C. Salomon, H. Tiirler and P.F. Spahr, Department of 
Molecular Biology, University of Geneva, CH-1211 Geneva 

In polyoma virus infected mouse kidney cells (lytic infec- 
tion) and in polyoma-transformed rat cells, 3 polypeptides 
related to polyoma tumor (T)-antigen are regularly ob- 
served in SDS-polyacrylamide gel-electrophoresis: 98 K 
(large T), 57 K and 23 K (small t). To investigate whether 
the smaller polypeptides (57 K and 23 K) might be post- 
translational cleavage products, we translated polyadenyl- 
ated RNAs extracted from the cytoplasm of polyoma- 
infected mouse kidney cells or transformed rat cells in a 
mRNA-dependent translation system derived from rabbit 
reticulocytes. We found that all 3 polypeptides are synthe- 
sized in vitro and that they have the same electrophoretic 
mobility as the T-antigens synthesized in infected or trans- 
formed cells. While large T-antigen and small t-antigen are 
probably translated from differently spliced mRNAs (M. 
Fried, personal communication), the mechanism of forma- 
tion of 57 K-polypeptide which shares common tryptic 
peptides with large T and small t is not known yet. 
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Isolation of a minichromosome containing the 
ribosomal genes from Physarum polycephalum 
T. Seebeck, J. Stalder and R. Braun, Institut fur  allgemeine 
Mikrobiologie der Universitiit Bern, CH-3013 Bern 

The ribosomal genes of Physarum are located on linear 
DNA-molecules of 38 • 106 daltons (rDNA) present in each 
nucleolus in 100-200 copies. These molecules have now 
been solubilized from nucleoli as active transcription com- 
plexes. This nucleolar chromatin sediments in sucrose gra- 
dients as a homogeneous fraction with a sedimentation 
coefficient of 150 S, containing rDNA as major DNA- 
component and RNA-polymerase I, but not II. Buoyant 
density analysis indicates the presence of significant 
amounts of protein associated with rDNA in addition to 
RNA-polymerase. RNA synthetized in vitro by the endoge- 
nous RNA-polymerase is complementary to rDNA and is 
transcribed mainly from the sequences coding for 19 S and 
26 S ribosomal RNA. 

Study of serotype transformation in Paramecium 
primaurelia 
34. de Seigneux, Franfoise Duborgel and G. de Hailer, 
BIANI,  Universitd de Genbve, CH-1211 Genbve 4 

Simultaneous transformation of 90% of the cells in a 
culture of P. primaurelia was induced from serotype G (at 
20 C) to serotype D (at 30~ or vice-versa after a 7-h- 
incubation in the specific antibody (~0 of the immobilizing 
concentration) or with both the antibody and puromycin. 
SDS + ME PAGE of the i-AG of the 2 serotypes shows a 
major band (mol.wt 260,000 daltons) which is common to 
both and one supplementary band with a slightly heavier 
mol.wt in serotype G only. This heavier band dissappears if 
cells are transformed from G to D. lmmunodiffusion tests 
have confirmed that a distinct protein exists in the seroty- 
pe G. Changing from type D to type G may involve 
synthesis of a new protein, a hypothesis we are attemptive 
to confirm. Cells incubated in specific antiserum are immo- 
bilized after 2 h but they recover their mobility after 36 h. 
Following this treatment, they are resistant to the anti- 
serum. This may be explained by a defense mechanism 
similar to that of Tetrahymena. We are performing tests to 
check this hypothesis. 

Proteolytic activity, lactic acid production, N-acetyl- 
D-glucosamine fermentation and plasmids in 
Lactobacillus helveticus subsp, jugurti 
M. Smiley, R. Maret and V. Fryder, Research Department, 
Nestlk Products Technical Assistance Co. Ltd, CH-1814 
La Tour-de-Peilz 

2 strains of L. helveticus subsp, jugurti S13-8 and $36-2 a 
low and high lactic acid producer, respectively, originally 
isolated from Parmesan cheese were studied as a model 
system, to determine why certain strains were capable of 
producing more lactic acid than others. Following acridine 
treatment of strain $36-2, approx. 60% of isolates had lost 
N-acetyl-D-glucosamine fermenting ability. Upon cultur- 
ing in milk these isolates exhibited reduced proteolytic 
activity and as strain S13-8 reduced lactic acid production. 
Following density gradient centrifugation and electronmi- 
croscopy these isolates were found to have lost a single 

plasmid species of 13 x 17 kb. That there was no variation 
in the proportions of lactic acid (D or L) after curing, 
indicates that this plasmid probably contains a positive 
effector of the chromosomal lactic acid producing determi- 
nant which results in its increased production. 3 plasmid 
species were observed in strain S13-8, their function is so 
far undetermined. 

Synthesis of histone messenger RNA during 
embryonic development of the sea urchin 
Paracentrotus lividus 

G. Spinelli, M. Melli, E. Arnold and M. Birnstiel, lnstitut f i ir 
Molekularbiologie H, CH-8057 Zi~rich 

Pulse labeled high mol.wt RNA from sea urchin early 
blastulae was denatured in 99% formamide gradients. 
Hybridization of the RNA to histone DNA of Psammechi- 
nus miliaris shows the existence of high mol.wt RNA 
containing histone messenger. Denatured hn RNA of ap- 
proximately 2x 106 daltons was hybridized with the pure 
H4 gene of Psammechinus miliaris. A similar hybridization 
was carried out between total histone mRNA and H4 DNA. 
The RNA from both hybrids was eluted and hybridized to 
the other genes. The eluted hn RNA hybridizes with the 5 
histone genes whereas the eluted mRNA only with H4. This 
is consistant with the existence in sea urchin of high tool. wt 
RNA which might be a precursor ofhs mRNA. 

Olactin}receptors on disperse~ells f r o n ~ b i t  
m m g ~ a n d  "~-"  

Y. Suard, M. Aubert and J.P. Kraehenbuhl, Institut de 
Biochimie, UniversitO de Lausanne, CH-1066 Epalinges, and 
Ddpartement de P~diatrie, Universit~ de Genbve, CH-1211 
Genbve 

Receptor sites for lactogenic!hormones on dispersed mam- 
mary cells obtained from ~r-gin, pregnant or lactating 
rabbits has been established by binding studies and autora- 
diography. Homogeneous epithelial cell populations were 
obtained by isopycnic centrifngatior~after enzyme diges- 
tion. Association and dissociation of~gI-~oPRL or !25I-hGH 
are time- and temperature-dependent.~ The  binding sites 
involved exhibit complete specificity for PRL. At 23 ~ 
equilibrium is reached by 30 h and 4 ~ by 120 h (resvers- 
ible second order kinetics). This slow rate of association is 
similar for plasma membrane receptor preparations ob- 
tained froro gre.sh tissue but is in contrast to the much faster 
binding of~125~ ~ u l i n .  Scatchard plots suggest a single class 
of binding si't~s (Ka: 10 j~ M -1) with ~ 1750 PRL sites per 
cell in mature virgin, ~ 600 in midpregnant and ~ 1900 in 
lactating animals. Half receptor sites are located on the 
plasma membrane and half are intracellular as evidenced 
by EM~_utoradiography. 

Denervation of the posterior pituitary by implantation 
under the kidney capsule 
U. Si'tss and V. Pli~ka, Institut fi~r Molekularbiologie und 
Biophysik der ETH, CH-8093 Ziirich 

The pituicytes are the glial cells of the posterior pituitary. 
In order to get some proof of their so far unknown function 
we have tried to separate them from the neurosecretory 
nerve terminals, which come down from the hypothalamus. 
One possible approach is to let the neurosecretory axons 
degenerate, after dissection of the gland. Therefore, pos- 
terior pituitaries, either from normal or from Brattleboro 
rats, were implanted under the kidney capsule of another 
rat. After 4, 8 or 15 days the rats were decapitated and the 
implanted pituitaries were taken out. EM thin sections were 
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checked for the presence of neurosecretory granules. The 
amounts of vasopressin and oxytocin were measured by 
radioimmunoassay and fluorescamine assay (Gruber et al., 
Proc. nat. Acad. Sci. 73, 1314, 1976). The decreasing neuro- 
physin content was followed by polyacrylamide gel-electro- 
phoresis. After about 6 days it seems that almost all nerve 
terminals with their neurosecretory granules have disap- 
peared. 

Membrane channel formation by the matrix protein 
from E. coil 

H. Schindler and J. P. Rosenbusch, Biozentrum der Univer- 
sitdt Basel, CH-4056 Basel 

A novel approach of incorporating proteins into bimolecu- 
lay lipid membranes (BLM) has been developed. Vesicles 

consisting of lipids and proteins in defined ratios are used 
to prepare monolayers whose properties have been studied 
in a Langmuir balance. 2 monolayers, formed in separate 
chambers, are combined to give a bilayer. Incorporation of 
matrix protein into BLM reveals conductance changes 
which occur in steps. These are due to the formation of 
channels about 1 nm in diameter. Multiples of the smallest 
steps probably represent the simultaneous activation of 
different pore assemblies. The step height distribution is 
sensitive to the lipid, pH and voltage used; the number of 
open channels is roughly proportional to the protein 
concentration and strongly dependent on pH and voltage. 
Below pH 8, the equilibrium current voltage curve shows a 
sharp maximum. Pronounced inactivation occurs in small 
steps upon voltage jumps into the region of negative 
resistance. Above pH 9, voltage dependence is lost, and the 
conductance increases cooperatively by orders of magni- 
tude. The size of the channels has been confirmed by 
radiotracer methods. 

Target size analysis of adenylate cyclase 
IV. Schlegel, National Institutes of Health, NIAMDD, LNE, 
Bldg 6, R M  B1-22, Bethesda, Md 20014, USA 

By irradiation inactivation analysis (12 MeV electrons) the 
functional molecular size(s) of adenylate cyclase in liver 
plasma membranes has been measured in situ. Under 
noncyclase conditions (nontreated membranes), the en- 
zyme displays 2 characteristic sizes, a large size (about 
1.4• 106) and a smaller size (3 • 105). Pretreatment of the 
enzyme under assay conditions with Gpp(NH)p or GTP 
leads to 'dispersion' of  the large size to the small size of the 
enzyme system. Pretreatment with giucagon (+  GTP) also 
leads to dispersion but to a distinctly bigger size (5 • 105). 
The glucagon receptor in its unoccupied state has a mol.wt 
of 6• 105, which is higher than that of the enzyme system 
activated by the nucleotides and/or hormone. The data 
suggests an important role for aggregation and dispersion 
mechanisms in the regulation of adenylate cyclase activity 
by hormones and guanine nucleotides. 

/ ~  Localization o ~ N A ~ ' ~ e n e s  f r o m ~ o s o p h i l a ~  
~ t  melanogaster by~lp~itu~ridization 

Th. Schmidt and E. Kubli, Zoologisches Institut der Univer- 
sit?it ZUrich, KUnstlergasse 16, CH-8006 ZUrich 

tRNA4 ~1~ was isolated from Drosophila melanogaster by 
means of anticodon-anticodon affinity chromatography. 

h ~lu . T e tRNA 4 was fur~r purified on a RPC-5 column, 
_~iodin~ed in vitro with(~2SlJand hybridized in situ to salivary 

gland I~hromosomes of-'rhe mutant giant (gt, 1-0.9). The 
' slides wer"-e coated with Kodak NTB emulsion and exposed 

for 55 days at 4 ~ Label was found on the 3 regions 52 F, 

56 EF and 62 A. Competition with a 300fold excess of cold 
5s rRNA does not reduce the number of grains at 56 EF, 
the site of the 5s rRNA genes. The label at this region is 
therefore not due to contaminating 5s rRNA. Hence we 
conclude, that the genes for tRNA4 Glu are localized in the 
regions 52 F, 56 EF and 62 A. 

Pepti apping of large and small tigens f~ 

R. Schneider, M. Schwyzer and R. Well. Departement de 
Biologie Mol~culaire, Universit~ de Genbve, CH-1211~-  
Genbve 

The A-gene of SV 40 specifies large T-antigen (mol.wt 
88,000) and small T-antigen (mol.wt 19,000). A method to 
isolate large T-antigen from extracts of  SV 40-infected CV- 
1 cells by (i~munoaffinity chromatography on staphylococ- 
cal proteifi'~-sepharose has been described previously (M. 
Schwyzer, Coll. INSERM, in press, 1977), We now show 
that the method also yields small T-antigen from the same 
extracts. To investigate the structural relationship between 
large and small T-antigen, ftl~yptic peptide r)x~.p~ of the 
pfrqtfins - labe}e~d~with ~ n e t h i o n i n e ,  (~!~rginine, 
(~)[eucme, or (~H)~rosme - were prepared accrr-'dmg to 
M. LTrhaa and E.~Nlesor, Coll. INSERM, m press, 1977. 
Part but not all of the peptides from small T-antigen 
correspond to peptides from large T-antigen with regard to 
chromatographic mobility and distribution of label. Thus, 
small T-antigen seems to share part of its primary structure 
with large T-antigen. 

Subcellular distribution of plasminogen activator in 
human fibrosarcoma cells 
J. Schnyder, B. Dewald, M. Baggiolini and W.E. Laug, 
Research Institute Wander Ltd, a Sandoz Research Unit, 
CH-3001 Berne, and Childrens Hospital' Division of Hema- 
tology-Oncology, Los Angeles, CA, USA 

Enhanced production of plasminogen activator (PA) is a 
characteristic of many transformed cells. The subcellular 
distribution of  PA in cell line 1080A derived from a human 
fihrosarcoma was studied by means of rate sedimentation 
and isopycnic equilibration. In both systems PA was 
resolved from lysosomal N-acetyl-fl-glucosaminidase, from 
catalase and from a-naphthyl acetate esterase. It showed 
similar but not identical distribution as 2 plasma membrane 
markers, alkaline phosphodiesterase and leucyl-fl-naphthyl- 
amidase. Resolution between PA and these 2 markers was 
further demonstrated by a difference in the equilibrium 
density shifting which is induced by treatment of the 
particles with digitonin. These results suggest that PA is 
associated with specialized segments of the plasma mem- 
brane or with cytoplasmic carrier vesicles. 

Energy barriers and surface potentials of asymmetric 
lipid bilayers 
P. Schoch, D.F. Sargent and R. Schwyzer, Institut fur 
Molekularbiologie und Biophysik, ETH Hrnggerberg, 
CH-8093 ZUrich 

A simple method for the determination of asymmetry of  
energy barriers in lipid bilayers is described. The method is 
based on the dependence of  bilayer capacitance (Cm) on 
transmembrane voltage. The capacitance was measured at 
1000 Hz by rectifying the 90 ~ component of the current to 
give a direct measurement of C m. A superimposed triangu- 
lar wave (100 my/s) results in a hysteresis-like time-course 
of capacitance. The centre of the hysteresis figure is shifted 
along the voltage axis by an amount related to the differ- 
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ence of the dipole and/or  surface-charge potentials of the 2 
sides of  the bilayer. The results with this capacity depen- 
dent method for asymmetrically shielded phosphatidyl 
serine bilayers were compared with a) the value predicted 
by the Gouy-Chapman equation and b) the value from the 
current-voltage curve (nonactin-K + as permeant) using a 
theoretical expression derived from the integrated Nernst- 
Planck equation for a trapezoidal energy barrier. All 3 
approaches gave consistent results. 

: Rabbit poxvirus stimulate~222deoxy-D/glueose ~ptake 
b Y ! U e ~ e l l s  ~ - -  

D. Sch~rnperli, E. Loepfe, E. Peterhans and R. Wyler, 
Institut f~r Virologie der Universitdt Z#rich, Winterthurer 
Strasse 266a, CH-8057 Z~rich 

initiated at very early developmental stages require larger 
incubation periods in order to give rise to productive 
secondary and tertiary cultures. Since this in vitro incuba- 
tion period correlates with the timing of the in vivo brain 
development, this system provides evidence for a parallel- 
ism between the in vitro and the in vivo cellular dif- 
ferentiation. 

Tetanus toxin (TT) coupled to colloidal gold: EM 
evidence for selective binding and uptake by nerve 
terminals and retrograde axonal transport 
M.E. Schwab and 11. Thoenen, Department of Pharmacolo- 
gy, Biozentrurn, CH-4056 Basel 

TT, like cholera toxin, nerve growth factor and certain 
lectins, is selectively and efficiently transported retrograde- 

ignificant enhancement of the uptake of 2-deoxy-D-[1- ly by various neurons. Using colloidal gold coupled to TT 
glucose (2-DG) by HeLa cell monolayers can be oh- we found TT selectively associated with cell membranes of  
ed as early as 0.5 h post-infection (p.i.) with ~.bbit,M nerve terminals in the rat iris. Subsequently the TT-gold 

~,,~xvirus and at a l l  subsequent time points investigated complexes were taken up and transported retrogradely in 
(until 12 h p.i.). Time course experiments performed at 3 h smooth membrane compartments. In contrast, albumin- 
p.i. show a similarity in the uptake by infected and mock- 
infected monolayers with higher values of the former 
throughout the reaction. The enhancement is observed over 
a wide range of 2-DG concentrations (5 x 10 ̀2 to 2.5 • 10 -7 

M). It seems from double-reciprocai plots that both Vm~ x 
and Kin-values are altered in infected cultures. As both 
heat- and UV-inactivated virus fail to stimulate 2-DG 
uptake, it is suggested that a functional viral genome is 
necessary for inducing the described change. 

Intereonversion of 2 forms of AMV reverse 
transeriptase separated by poly(rC)-CL-sepharose 
A. R. Schi~rch and J. P. Jost, Ciba-Geigy Ltd and Friedrich- 
Miescher-lnstitut, CH-4002 Basel 

Reverse transcriptase from avian myeloblastosis virus is 
separated into 2 forms by chromatography on poly(rC)-CL- 
sepharose: a low affinity (I, eluting at ~ 0.15 M KCI) and a 
high affinity (II, ~ 0.32 M KCI) peak of activity. Following 
SDS-PAGE both peaks show the 2 characteristic protein 
subunits: a and t ;  enzyme preprarations containing only 
subunit ~ or dissociated with DMSO lead to 2 peaks as 
well. Rechromatography of peak I yields both forms, 
whereas peak II gives form II only. Such interconversion of 
form I into form II can also be induced by treatment of the 
enzyme with micrococcal nuclease (10 ?/ml)  or by addition 
of Mg 2+ (10 mM) or spermidine (10 raM) to the column 
buffer. The hypothesis is advanced that binding of enzyme 
to nucleic acids may be the structural basis for the separa- 
tion of these 2 forms (e.g. peak I bound, peak II not bound) 
and is further tested. Since the murine viral enzymes tested 
(MoMuLV, FMuLV) yielded a single peak, this intercon- 
version seems to be unique to avian reverse transcriptase. 

Evidence for an in vitro differentiation of glial factor 
producing cells in rat brain primary cultures 
Y. Schi~rch-Rathgeb and D. Monard, Friedrich-Miescher- 
Institut, P.O. Box 273, CH-4002 Basel 

Rat brain primary cultures initiated at early developmental 
stages remain unable to produce glial factor-like activity 
even if kept up to 25 days. However, it becomes possible to 
detect this activity in secondary and tertiary cultures 
derived from such unproductive primary cultures. The 
amount of glial factor-like activity produced under these 
conditions is a function of the age of the primary culture at 
the initiation of the secondary culture. Primary cultures 

gold complexes were neither associated with nervous mem- 
branes nor taken up and transported. We conclude that 
binding to specific membrane components is the prerequi- 
site for selective uptake and retrograde transport of TT. 

Degradation of ribosomal genes by nucleases in 
Physarum polycephalum 
J. Stalder, T. Seebeck and R. Braun, lnstitut fiir allgerneine 
Mikrobiologie der Universitdt, Altenbergrain 21, CH-3013 
Bern 

The genes coding for rRNA in Physarum polycephalum are 
extrachromosomal and located in the nucleolus. Incubation 
of nuclei with micrococcal nuclease leads to similar 
amounts of  acid soluble digestion products for both ribo- 
somal DNA and bulk chromosomal DNA. The sequences 
coding for 19S and  26S rRNA are not preferentially 
degraded by micrococcal nuclease as judged by hybridiza- 
tions of nuclease fragmented DNA and unfragmented 
control DNA to rRNA. Micrococcal nuclease, however, 
cleaves rRNA coding sequences to fragments heterogenous 
in length and differing from those obtained with bulk 
chromatin. In addition, ribosomal genes are preferentially 
digested by pancreatic DNAse (DNAse I). This is also the 
case when the nuclei, which are used for the digestion 
studies are in mitosis and no RNA is being transcribed. 
Therefore ribosomal genes in Physarum behave like active 
genes in terms of their accessibility to nucleases. 

A novel conformation of duplex DNA: form IV 
U. Stettler, H. Weber, Th. Koller and C. Weissrnann, Institut 

f~r Molekularbiologie L Universitdt Zi&ich, CH-8057 
Zi~rich, and Institut f~r Zellbiologie, ETH Ziirich, CH-8093 
Zi~rich 

Under hybridization conditions, complementary circular 
single strands from plasmid Pr ig  or bacteriophage PM2 
DNA associate, giving rise to a duplex DNA, form IV, with 
an electrophoretic mobility between that of form I and 
denatured DNA. Form IV has less thermal hyperchromicity 
(about 22% in l x S S C )  than forms I and II. However, 
melting is noncooperative: absorbance increases gradually 
between 50 and 95 ~ In the electron microscope this 
DNA appears as highly folded duplex molecules indistin- 
guishable from form I. Increasing concentrations of ethi- 
dium bromide lead to relaxation and recoiling of form I but 
not of form IV DNA. A large excess of ethidium bromide 
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reduces the electrophoretic mobility of form IV to that of 
form I. We postulate that form IV contains a similar (but 
not necessarily identical) number of  right- and left-handed 
helices; a model such as that of Rodley et al. (Proc. nat. 
Acad. Sci. USA 73, 2959, 1976), could account for our 
findings. 

Relationship of cleavage with structural 
transformation in giant T4 capsids 

A. C, Steven and J.L. Carrascosa, Biozentrum, Abt. Mikro- 
biologie, CH-4056 Basel 

We have analyzed the surface lattices of giant pro-capsids 
derived from canavanine-treated cultures infected with 
T4.21- and T4.17- mutants. These particles exemplify re- 
spectively the 'uncleaved, unexpanded' and 'cleaved, unex- 
panded'  states of  the pro-capsid shell. The results correlate 
cleavage of gp23, prior to the following surface lattice 
expansion, with a subtle change in unit cell morphology. 
The most significant aspect is a change in the capsomer 
orientation angle from 9.5 ~ to 3.5 ~ . This change can be 
accounted for by the removal of 6 stain-excluding portions 
from the uncleaved hexamer. These portions may possibly 
represent the pieces of  the gp23-molecules excised by the 
T4 prohead protease. Study of the rarely observed 'interme- 
diate'  giants, different zones of whose surface lattices are in 
different structural states, give clues as to the transforma- 
tion dynamics. Both the cleavage pattern and the expansion 
process appear to be polar, initiating in 1 cap and propagat- 
ing along the particles in sharp transition zones. 

Migration and morphological changes induced in 
normal cells treated with purified extracts of 
conditioned medium from a transformed cell line 
M. Stocker and R.R. Bfirk, Friedrich-Miescher-Institut, 
P.O. Box 2 73, CH-4002 Basel 

Normal 3T3 cells grown in culture form a confluent, 
regular and nonoverlapping monolayer. When this mono- 
layer is wounded, cells do not migrate into the wound. 
Tumor cells, or virally transformed cells, in contrast show 
less of  such growth and migration restraints: We have 
found substances that elicit part of the transformed beha- 
viour in normal cells in conditioned medium from SV28, a 
malignantly transformed hamster cell line. There are 2 
distinct fractions that stimulate migration of  3T3 cells into a 
wound (migration factors fl and 7). In addition to migra- 
tion MF7 has a marked effect on the morphological 
appearance of the monolayer. The effects o f  MFfl and 
MF7 and the differences between them are documented 
photographically and analyzed by statistical means. A com- 
parison is made with the effects of known growth stimulat- 
ing substances. 

Selective killing of dividing plant cells in culture using 
nucleoside analogs 
A. Strauss, A. Frischknecht and P.J. King, Friedrich-Mie- 
scher-Institut, Postfach 273, CH-4002 Basel 

To construct a method for auxotroph enrichment in plant 
cell cultures we are studying the effect of nucleoside 
analogs on a model system. Auxotrophy is simulated in 
Rosa cell cultures by nitrogen starvation of the wild-type 
strain. Nitrogen withdrawal stops division immediately but 
the resting cells remain viable for at least 14 days. Bromo- 
deoxyuridine (BUdR) at concentrations above 5 x 10 6 M 
kills dividing cells without strongly affecting viability of 

nitrogen-starved cells. At 3 x 10 -5 M BUdR the viability of  
dividing cells rapidly falls within 1 day, a time equal to the 
mean generation time of exponentially-dividing Rosa cells. 
From our experiments a theoretical enrichment factor  of 
x 4000 has been calculated for the resting cells. The effec- 
tiveness of  BUdR in Zea cell cultures is now being investi- 
gated. 

Stimulation of hydra head regeneration by Substance 
P 
C.H. Taban and M. Cathieni, Clinique Psychiatrique, Bel- 
Air, CH-1225 ChOne-Bourg 

To test a possible action of  Substance P (SP) on hydra head 
regeneration a method slightly modified from that of H: C. 
Schaller (J. Embryol. exp. Morph. 29, 27, 1973) was used. It 
was shown that SP, at concentrations ranging from 10 -12 to 
10 5 M, was able to stimulate hydra head regeneration. The 
measurement was performed by counting the number of  
regenerated tentacles and expressed in percentage of acti- 
vation which rose from 33% (10 -12 M SP) to 160% (10 -2 M 
SP). The dose-response curve was established for 8 progres- 
sive concentrations of  SP. The differences between stimulat- 
ed hydrae and controls were significant (p= 0.001). These 
results indicate a possible role of  SP in the nerve control 
over regeneration which might be complementary to that of  
catecholamines and cyclic AMP recently found in newt 
forelimb regeneration (Taban et al., Nature 271,470, 1978). 

Macron~olecular 35S-labeled]secretion product of 
murine ~nacrophages 
A. 34. T-artakoff and U. Ruegg, Department of Pathology, 
Faculty of Medicine, and Department of Biochemistry, 
University of Geneva, CH-1211 Geneva 

We have labeled peritoneal macrophages of ~]~e (both 
before and after in __vSvo activation with thioglycollate 
broth) with(NazSO . ,~5~ .  The isotope is incorporated into 
material w h l c ~ s  eg'cltlffed from sephadex G-25 and fails to 
enter SDS-gels known to allow entry of proteins of  mol.wt 
beyond 200,000. This material is therefore provisionally 
considered to be a proteoglycan. After pulse-labeling for 
1 h an efficient discharge of the material can be demonstrat- 
ed; the kinetics of this secretion are similar to the kinetics 
ofl/secretion of macrophage secretory proteins labeled with 
3 --~xzleucine. The mol.wt of the secreted material has been 
estimated at 25,000 by gel-filtration. When the secretory 
product is reincubated with macrophages (but not with cell 
supernatants derived from macrophage cultures) an appre- 
ciable portion is degraded to low lrkol, wt products, presum- 
ably following upon pinocytosis or/phagocytosis. 

The ionic strength dependence of chromatin folding 
F. Thoma and Th. Koller, Institut fi~r Zellbiologie, ETH 
HOnggerberg, CH-8093 Zi~rich 

The fixation of  chromatin by glutaraldehyde was standar- 
dized and the BAC spreading method (Vollenweider et al., 
P.N.A.S. USA 72, 83, 1975) was modified with the aim of 
reducing structural changes due to adsorption of the chro- 
matin to the carbon support films. Chromatin samples were 
fixed in different buffer solutions with ionic strengths up to 
about 100 raM: At very low ionic strength chromatin 
appeared in the electron microscope as a filament with a 
diameter of single nucleosomes comparable to the 100 A 
nucleofilament (Finch and Klug, P,N.A.S. USA 73, 1897, 
1976). At increasing ionic strength a folding of this fibre 
can be observed. One typical appearance occurred at 
around 10 mM NaC1 with a fibre diameter of about 250 A 
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similar to our earlier findings (Thoma and Koller, Cell 12, 
101, 1977). At around 100 mM NaC1 solenoid-like chroma- 
tin forms were observed with a diameter of  about 300 A 
comparable to a model proposed by Finch and Klug, 
P.N.A.S. USA 73, 1897, 1976. 

Problems in plant regeneration from cultured cells of 
crop plants 

E. Thomas, J. Kochba and I47. Wernicke. Friedrieh-Mie- 
scher-Institut, P. O. Box 273, CH-4002 Basel 

The successful regeneration of  plants from single cells is a 
necessary prerequisite for the successful genetic modifica- 
tion of plants. Such regeneration can be achieved in Brassi- 
ca napus through the use of leaf protoplasts and stem 
embryogenesis, but the techniques are not always reprodu- 
cible. In graminaceous crop plants e.g. Sorghum bicolor and 
Zea mays plant regeneration can only be achieved from 
complex explants such as proliferating immature embryos. 
No success has yet been obtained in inducing plant regener- 
ation from protoplast-derived cultures from more mature 
parts of these species. Are existing cell lines so genetically 
abnormal that they never regenerate plants or are cells of 
mature plant parts completely nontotipotent as a result of  
normal dit~ferentiation processes? Alternatively, there may 
be growth compounds as yet unknown which may be 
required for plant regeneration from more recalcitrant 
species. 

Composition of xylem sap and leaf nitrate reductase 
activity in beans 
R.J. Thomas, U. Feller and K. H. Erismann, Pflanzenphysio- 
logisehes Institut, Universitdt Bern, Altenbergrain 21, CH-  
3013 Bern 

14-day-old, NO~ grown plants were transferred to N-free, 
NH~, NH4NO 3 and NO 3 nutrient solutions (total N: 
3.55 raM) and after 40 h xylem sap and leaf N-compounds 
were measured. The total sap N-content (Kjeldahl-N + NO 3- 
N) of N-starved plants decreased by approx. 50%, 
remained constant with NH4 ~- or NO3-treatment, and in- 
creased in NH4NO3-treated plants. Compared with the sap 
from 14-day-old plants, sap from N-starved plants con- 
tained 39% less Kjeldahl-N and 72% less NO3-N. With 
NH2-, Kjeldahl-N increased by 83% whilst NO~-N 
decreased by 65%. There was no change in the relative 
composition of the sap from NO~-treated plants but with 
NH4NO 3 treatment, Kjeldahl-N increased by 68% whilst 
NO~-N decreased by 31%. 

Modification of polyoma tumor antigen during lyric 
infection 

H~ T~rler and C. Salomon, Department of  Molecular Biolo- 
gy, University of  Geneva, CH-1211 Geneva 

Polyoma tumor (T)-antigen is the product of the early viral 
gene and is thought to be a plurifunctional protein. The 
main band of polyoma T-antigen present early in lytic 
infection (mouse kidney cells) and in transformed cells, 
migrates in gel-electrophoresis at 98 K. In lytic infection, 
after induction of cellular and viral DNA-replication, a 
second slightly slower moving band (101 K) is observed. 
Our results obtained in time course experiments at 37 ~ 
and 27~ in temperature shift experiments and with 
inhibitors of protein synthesis suggest that 98 K T-antigen 
is modified by the host cell to 101 K T-antigen. We propose 
that 98 K T-antigen is capable of  inducing the mitogenic 
response of the host cell (S-phase) and that the formation 

of 101 K T-antigen by the permissive host cell is required 
for initiation of viral DNA-replication. In addition to the 
main band of T-antigen, 2 smaller polypeptides, 57 K and 
23 K (small t) are regularly observed. Analyses of the 35S- 
methionine-labeled tryptic peptides of 98 K, 57 K and 23 K 
polyoma T-antigens will be presented. 

Characterization of histone mRNA and histone genes 
in mouse 

A. Tuyns and M. Melli, Institut fi~r Molekularbiologie II, 
CH-8057 Ziirich 

Histone mRNA isolated from a synchronized culture of L- 
cells was characterized by translation in a wheat germ cell- 
free system and cross-hybridized with histone DNA of sea 
urchin. The single mRNAs were identified by analysis of 
their product of translation. A pure histone mRNA-frac- 
tion, obtained by hybridization with sea urchin histone 
DNA, was labeled with the Kinase reaction at the 5'-end. 
This was used as a high specific activity probe, for the 
detection of the mouse histone genes. EcoRI restriction of  
total mouse DNA followed by gel-electrophoresis, Sou- 
thern transfer to millipore filter and hybridization with hs 
mRNA, shows a complex pattern of restriction with a 
prominent band approximately 6.5 kb long. In collabora- 
tion with Dr Steinmetz (Munich) we are now isolating from 
embryonic mouse DNA an enriched histone DNA-fraction 
containing the 6.5-kb-fragment which we intend to clone 
under P3EK2-conditions. The enrichment is obtained by 
RPC-column chromatography and preparative gel-electro- 
phoresis. 

Histones in ageing mouse liver 

C. Unger- Ullmann and S.P. Modak, Unit of  Developmental 
Biology, ISREC, CH-1066 Epalinges, and Rue Curtat 6, 
CH- 1005 Lausanne 

Mouse liver nuclei from Fl-hybrids (C57B1 ? •  of 
ages in months, 1.75, 3.5, 6, 11, 18, 28 and 33, were 
edtracted with H2SO 4 to isolate histones. Throughout the 
life-span, the ratio his tone:DNA remained constant. His- 
tones were characterized by electrophoresis either in one- 
dimensional polyacrylamide gels containing sodium dode- 
cyl sulfate (SDS), or acetic acid-urea, or triton-X-100-acid- 
urea, or in 2dimensional gels using combinations of  either 
acetic acid-urea or triton-X-100-acid-urea in the first 
dimension and SDS in the second. In acid-urea gels, we 
find 3 classes of H1 and of these the band of highest 
electrophoretic mobility increased in amount at 28 and 33 
months. In triton-X-100-acid-urea gels, histone H3 migrates 
as 3 bands and of  these, about 83% are in the most 
hydrophobic class migrating the fastest, while the slightly 
less-hydrophobic H3 constitute 14% at age 1.75 months and 
then decreases to about 5% by 11 months to remain 
constant thereafter. Thus, the tertiary structure of H3 
changes by mid-age thereby increasing the number of 
hydrophobic groups accessible for histone: histone and his- 
tone:DNA interactions. Increased amount of highly 
charged H1 in late age also suggests increased chromatin 
inactivation. 
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Histones in lens epithelium, lens fibres, liver, brain and 
erythrocytes from chick embryos 
C. Unger-Ullmann and S.P. Modak, Unit of Developmental 
Biology, ISREC, CH-1066 Epalinges, and Rue Curtat 6, 
CH- IO05 Lausanne 

From the isolated nuclei of 19-day chick embryo lens 
epithelium, lens fibres, liver, brain and erythrocytes, his- 
tones were extracted with H2SO 4 as well as HC10 4, and 
analyzed in polyacrylamide gels containing either sodium 
dodecyl sulfate (SDS), or acetic acid-urea, or triton-X-100- 
acid-urea. Histones were also analyzed by electrophoresis 
in 2 dimensions using either acid-urea or tr i ton-Xll00- 
acid-urea in the first dimension and s D s  in the second. 
Excepting erythrocytes, all chick tissues examined con- 
tained different histones in the same proportions and these 
shown the same distribution regardless of the gel system 
used for the analysis. In all systems, we observed 2 bands 
for H1 and 1 each for histones H2B, H3 and H4; erythro- 
cytes contain an additional band of H5-histone. In gels 
containing either SDS or acid-urea, H2A was present as a 
single band, while it was resolved into 2 separate classes of 
molecules in triton-X- 100-acid-urea gels. 

Localization of a-galactomannan in the yeast 
Schizosaccharomyces pombe 
M. Vonlanthen, M. Horisberger and J. Rosset, Research 
Department, Nestl~ Products Technical Assistance Co, Ltd, 
CH-1814 La Tour-de-Peilz 

Sehizosaeeharomyces pombe cells were saturated with the 
Ricinus communis lectin (RCAI) specific for galactose. The 
lectin bound to galactomannan was then marked with gold 
granules (50 nm in size) labeled with a glactose-terminated 
glycoprotein (desialylated ceruloplasmin). When the cells 
were examined by scanning electron microscopy, galacto- 
mannan was found on the cell surface and at the ends 
beginning to grow but not on the wall established by 
division, Thin sections were marked by the same procedure 
using smaller granules (5 nm in size). When the sections 
were examined by transmission electron microscopy, galac- 
tomannan was found deposited in 2 layers in the cell wall, 
near the periphery of the wall and near the plasmalemma. 
The septum was also marked but mainly near the plas- 
malemma. Galactomannan was not found in the cyto- 
plasm. These results confirmed that galactomannan is elab- 
orated onto the outside of  the wall during extension but not 
during septum formation in S. pombe. 

Characterization of RNA synthesized by ~__uclei 
isolated from ]~oncanavalin-A-stimulatedLl~ymphocytes 
D. Wdchter, T. -Kreis and A. Cogoli, Laboratorium fiir 
Bioehemie, ETH-Z, CH-8092 Zf~rich 

M~ousez(yiirlShocytes were stimulated with c0ncanavalin A 
for 50 h .  Nuclei were isolated with 0.25% NP-40 and 
purified by suc r /~ /dens i ty  gradient centrifugation. The 
incorporation olI~qJt.U.TP into TCA-precipitable material 
was determined a~'d shown to be sensitive to RNase. RNA- 
synthesis was 50% inhibited by 1 gg/ml  a-amanitin and 
over 90% by concentrations above 10 gg/ml,  indicating 
primarily polymerase II-actfvity. With aurin tricarboxylic 
acid (ATA) a 2fold increase in RNA-synthesis is observed. 

The significance of this stimulation could be questioned, 
because of the known effect of ATA to induce nuclear 
swelling. However, this swelling is inhibited by Mg 2+ at 
concentrations far below the concentration used in our 
system. Moreover, pulse-chase experiments showed that 
ATA inhibited the endogenous nucleases present in the 
nuclear preparation, indicating that the increasing RNA- 
synthesis is due to decreased degradation. 

Heterogenicity of the epithelium at the bifurcations of 
the tracheo-bronchial tree: A scanning- and 
transmission electron microscopical study in Macaca 
fascicularis 

H. Walt and G.S. Kistler, Division of Cell Biology, Institute 
of Anatomy, University of Zi~rich, Gloriastrasse 19, 
CH-8006 Zi~rich 

The distribution of the various cell types lining the tracheo- 
bronchial tree at the bifurcations was studied in the primate 
Macaca fascicularis. Crest-like projections at the bifurca- 
tions were found to display areas of variable extension, 
which lacked ciliated and secretory cells. They were 
covered by cells, the apical surface of which was enlarged 
by varying numbers of microvilli. In these areas, the 
pseudostratified tracheo-bronchial epithelium was found to 
be reduced to a simple squamous type which, occasionally, 
contained neutrophilic granulocytes. It is speculated that 
these bifurcational areas lacking ciliated cells might, on the 
one hand, facilitate airflow, on the other, however, repre- 
sent sites were inhaled particulate matter is retained for 
prolonged periods of time. 

Purification and characterization of DNA-polymerase- 
/~ from rat forebrain cortical neurons 
J. Waser, U. Hi~bscher and C.C. Kuenzle, Institut fi~r 
Pharmakologie und Biochemie, Veterindrmedizinische 
Fakultdt der Universitdt Zi2rich, CH-8057 Zi~rich 

DNA-polymerase-fl (E.C. 2.7.7.7) has been purified from 
10-day-old rat cortical neurons. The purification procedure 
consisted of 5 successive chromatographic steps. These were 
performed on 2 columns of DEAE-cellulose followed by 
chromatographies on phosphocellulose, sephadex G-100 
and double-stranded DNA-cellulose resulting in a highly 
purified preparation. The biochemical and physicochemi- 
cal characteristics of the purified enzyme are in good 
agreement with those of DNA-polymerase-fl from other 
tissues. 

Site-directed mutagenesis in the/~-globin DNA insert 
of plasmid P/TG 
H. Weber, W. MMler, F. Meyer and C. Weissmann, [nstitut 
f~r Molekularbiologie 1, Universitdt Z~rich, CH-8093 
Zi~rich 

The principle of site-directed mutagenesis, previously ap- 
plied to phage Qfl RNA (Flavell et al., J. molec. Biol. 89, 
255, 1974), was used to generate point transitions in a 
predetermined region of  the fl-globin DNA insert of plas- 
mid PflG. The plasmid was nicked at the EcoRI site, which 
is located within the globin gene. Substrate-limited nick 
translation using DNA-polymerase I and N4-hydroxy dCTP, 
dCTP, and dATP led to the replacement of dTMP by the 
nucleotide analog in the immediate vicinity of the nicks. 
The substituted DNA was amplified in vivo, treated with 
EcoRI and retransfccted. 1.9% of the progeny clones con- 
tained EcoRI-resistant plasmid DNA. Sequence analysis on 
6 EcoRI-resistant isolates revealed that 2 plasmids had 1, 3 
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had 2 and A had 3 AT ~ GC transitions, all located within 
the substituted region. The codon changes are glu 121 to gly, 
and phe 122 to leu, pro or ser. No point mutations 
(< 3 • 10-3%) were found in control preparations. 

Haploid production via anther and microspore culture 
W. Wernicke and E. Thomas, Friedrich-Miescher-Institut, 
P.O. Box 2 73, CH-4002 Basel 

It is possible, but still only with difficulty, to induce the 
formation of haploid plantlets from microspores cultured 
within anthers in a limited number of species including 
some of our crop plants, e.g. Secale cereale and Brassica 
napus. However, even in such successful cases problems 
arise such as low anther and microspore response, no 
response at all in other varieties of the same species and 
albinoism amongst regenerated plants. It is therefore neces- 
sary to learn more about the factors controlling androgenet- 
ic development. To this end experiments have been under- 
taken to culture isolated microspores in model systems such 
as Nieotiana and Hyoscyamus. In Nicotiana tabacum it has 
been shown that the yield can be increased using the 
isolated microspore technique instead of anther culture, 
whereas in Hyoscyamus albus to date the success is lower. 
Analysis of the essential factors may lead to more general 
application of . this  in vitro method even in our most 
recalcitrant crop plants. 

Nuclear development of growing murine oocytes in 
vitro 
N. v. Weymarn and Hi. Miiller, Abt. Genetik, Universitdts- 
kinderklinik, CH-4005 Basel 

Oocytes from all the mammalian species studied solar are 
able to resume meiosis from the dictyate stage to meta- 
phase II in vitro when collected from preovulatory follicles 
and cultured in a suitable medium. In this study it was 
found that a certain number of oocytes can continue 
nuclear development in vitro also at different stages of their 
growth. Living cells were isolated by enzymatic digestion of 
small pieces of ovaries from infant mice aged 1, 2 or 3 
weeks, and were rapidly collected by means of a micropi- 
pette. The position of the oocyte nuclei in the meiotic 
division was determined on the basis of chromosome 
preparations. In addition, morphological characteristics of 
the oocytes tested were analyzed by light or scanning and 
transmission electron microscopy. 

Endogenous~n,_yitro I protein I~osphorylation in n{nuclei 
isolated from differeh~iating g)ictyostelium discoideum 
cells 
R. Widmer, S. Kriisi and R. W. Parish, Zytologie, lnstitut fiir 
Pflanzenbiologie, Universitdt Ziirich, CH 8008 Ziirich 

Nuclei isolated from various stages of the d i~ [en t i a t ion  
cycle of D. discoideum were incubated with (y-{~q~)~TP and 
the phosphoFylated proteins detected by SDS~el~tec t ro-  
phoresis and,~_qtoradiography.[Protei~in~se activity was 
detected at all stages. The labe~ng patterfl of nonhistone 
proteins (NHP) changed dramatically during differentia- 
tion. During the starvation stage ca. 25 NHP are phosphor- 
ylated. The number drops to ca. 10 phosphoproteins during 
aggregation and increases again to ca. 20 phosphoproteins 
following tip formation. 4 of the 8 histone bands are 

phosphorylated during differentiation. Bands la and lb 
(H1) are phosphorylated during the early stages, bands 2b 
and 2c during the entire differentiation time and 3b first 
following aggregation. The endogenous protein kinases are 
not affected by cAMP or cGMP. The possibility of 32p 
incorporation into nucleic acids was excluded by incuba- 
tion with actinomycin D or RNase A and treatment of the 
gels with hot 5% TCA. 

Terminal repetition in rabbitpox virus DNA 
R. Wittek, A. Menna, P. Boseley and R. Wyler, Institut fi~r 
Virologie und Institut fi~r Molekularbiologie H der Univer- 
siti~t Zi2rich, Winterthurer Strasse 266a, CH-8057 Zi~rich 

Cross-hybridization of the terminal restriction fragments of 
rabbitpox virus (strain Utrecht) DNA has suggested the 
presence of  homologous DNA-sequences at both ends of  
the genome. The precise location and size of these 
sequences was investigated by restriction enzyme analysis. 
The terminal restriction fragments produced by cleavage of 
the rabbitpox virus DNA with EcoRI (fragment 
G=4.75 • 106 daltons, fragment H = 4 . 6 •  106 daltons) were 
isolated from agarose gels and the Hinf  sites present in 
these fragments were located by the partial mapping proce- 
dure. Identical maps for approx. 12 Hinf  sites, comprising a 
region of 3.4• 106 daltons from each end of the rabbitpox 
virus genome were obtained. The symmetrical distribution 
of the Hinf  sites shows that this terminal repetition is 
inverted. 

Does the K+-activity measured by microelectrodes in 
salivary gland nuclei of Chironomus change during 
development? 

P. Wuhrmann, Institut fi~r Zellbiologie ETH, CH-8093 
Zi~rich 

To what extent ionic balances in the nuclear sap influence 
genetic activities is still open. One unsolved problem is: 
Does the nuclear ion-activity change under physiological 
conditions? We therefore measured the nuclear K+-activity 
(aK) in explanted salivary glands of C. tentans at 2 different 
developmental stages with K-sensitive microelectrodes. 
2 nuclei per gland were impaled in succession, giving the 
following aK-values of  the first and second impalement, 
respectively (in raM): oligopausing larva (OL), 25_+10 and 
49_+9; prepupa (PP), 64+15 and 62+14 (mean of 15 glands 
per stage +99% confidence limits). Thus, a drastic change 
of a K between OL and PP is found. The in vitro effect of 
successive impalements of OL glands needs further investi- 
gation. Electrodes: 5% valinomycin and 2% K-tetra-phenyl- 
p-chlorophenylborate dissolved in 25% 2,3-dimethyl-nitro- 
benzene and 68% dibutylsebacate as ion-selective liquid; 
slope: 58.4 mV; selectivity (-logKP~ Na, 3.2; Mg, 5.0; Ca, 
4.5; acetylcholine, 2.5. 

Morphological and proliferative response of 
Schneider's Drosophila cell line 3 to ecdysterone 
C. Wyss and H. Eppenberger, Institut f~r  Zellbiologie ETH, 
CH-8093 Z~rich 

Schneider's Drosophila cell line 3 ($3) was grown in a 
modified ZH medium (Wyss, J. Insect Physiol. 23, 739, 
1977) with 10% fetal calf serum and varying concentrations 
of ecdysone. Qualitatively the growth response of $3 is the 
same as that of a clone of Echalier's and Ohanessian's Kc- 
line, KcC7 (Wyss, Experientia 32, 1272, 1976), but the 
sensitivity of $3 appears to be higher. At ecdysone concen- 
trations above 1 ng/ml most cells detach from the plastic 
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substratum and become spindle shaped even in suspension. 
At early stages of this development colcemide (1 gg/ml) 
but not cytochalasin B (100 ~tg/ml) causes the cells to round 
up again. Later, colcemide has no effect on cell morpholo- 
gy and retraction of cell processes can only be achieved by 
enzymatic treatment with helicase or (crude) chitinase but 
not with trypsin, pronase, subtilisin, hyaluronidase or col- 
lagenase. 

Quantitative studies of ~zs~tetanusltoxin binding in 
nenroblastoma le/ells inltis~uc~ltnre 

J.M. Zimmerman and-J.-CI. Piffaretti, Department of 
Microbiology, Faculty of Medicine, University of Geneva, 
CH-1211 Genbve (present address: Ciba-Geigy AG, 
CH-4002 Basel) 

We have previously demonstrated the binding of tetanus 
toxin in neuroblastoma ceils using immunofluoroescent 
techniques (Zimmerman and Piffaretti, Naunyn-Schmiede- 
bergs Arch. Pharmak. 296, 271, 1977). Quantitative studies 
using [125I]-tetanus toxin have confirmed and further 
characterized the binding. The specific binding in cultures 
induced to differentiate by depriving them of serum shows 
a very high affinity (KD= 10 -14 M), whereas in control 
cultures in presence of serum K o =  10 -13 M. Using glial cell 
conditioned medium, dibutyrylcyclic AMP and aminop- 
terin as inducers the KD-values are 10 11 M, 10 12 M and 10- 
12 M, respectively. Since very little is known about the exact 
mechanisms of these inducers, the changes in value of K D 

possibly reflect the differences in the action of the respec- 
tive agents. Part of the toxin bound is dependent upon sites 
sensitive to neuraminidase, and another part sensitive to 
fl-galactosidase. Although neuroblastoma are t u ~ o r  cells, 
these results have served as useful guidelines for further 
binding studies in other systems. 

Influence of cyproheptadine on the elimination of 
myeloid bodies from cultured rat pancreatic islets 
R. Zwahten, R.E. Hauser, B.P. Richardson and P. 
Donatsch, Medical and Biological Research Division, Sandoz 
Ltd, CH-4002 Basel 

/?-cells of cultured rat pancreatic islets contain myeloid 
bodies. Ultrastructure and acid phosphatase (AP) cytochem- 
istry suggest that they originate from GERL. Many such 
bodies seen extracellularly appear to be released by exocy- 
tosis. High numbers of myeloid bodies are seen in cultures 
exposed to 10 -5 M cyproheptadine (CPH) for 8 days. 
Accumulation probably results from reduced elimination 
rather than increased production since both the number of 
extracellular myeloid bodies and the AP-activity of the 
medium are significantly decreased compared with con- 
trols. Concomitantly, intracellular Ca 2+ is lowered and 
insulin secretion inhibited. The observation that CPH inhib- 
its the exocytotic release of a variety of  hormones by 
reducing CaZ+-influx suggests that the elimination of my- 
eloid bodies normally occurs by Ca2+-depefident exocytosis 
(defecation). These CPH-effects are fully reversible when 
islets are cultured for a further 8 days in CPH-free medium. 
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