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tolamine, or by neutral or acidic cate
chol substances. Isoprenaline was more 
potent than adrenaline or noradrena
line and dopamine was only weakly 
active, in keeping with the known 
potencies of these substances as agonists 
at l'l-adrenoceptors. The effects of the 
catecholamines were also stereo
specific, with the biologically active 
L-isomers being about one hundred 
times more effective in preventing 
ligand binding than the inactive D
Jsomers. 

Dissociation constants for the anta
gonist drugs in the binding assays were 
in the nanomolar range and were simi
lar to those determined in these and 
earlier experiments for these sub
stances as antagonists of catechol
amine-stimulated adcnylate cyclase 
activity in the erythrocyte membrane 
preparations. Dissociation constants for 
the catecholamine agonists were about 
two orders of magnitude higher and 
were again similar for the binding 
assay and the adenylate cyclase effects. 
The apparent affinities of various anta
gonists and agonists for the binding 
sites thus paralleled the biological 
effectiveness of these compounds on the 
l'l-adrenoceptor stimulated adenylate 
cyclase, a finding which lends strong 
support to the conclusion that the 
binding assays are indeed specifically 
detecting l'l-adrenoceptors. The num
ber of such receptor sites on each 
turkey erythrocyte is approximately 
1,000 (Levitski et a/.) and corresponds 
to 0.2 pmol mg- 1 membrane protein in 
frog erythrocytes (Lefkowitz et al.), 
values that are much closer to esti
mates of receptor density for peptide 
hormones in fat or liver cell mem
branes than the much higher figures 
previously obtained in catecholamine 
binding studies. 

Although the present reports 
represent the first successful identifi
cation of catecholamine receptors, it 
remains to be seen whether this 
approach can be extended to !'l
adrenoceptors in more complex tissues. 
Other catecholamine receptor sites, 
such as a-adrenoceptors or dopamine 
receptors in CNS still, of course, 
represent unconquered peaks. 

Estonian wetlands 
from Peter D. Moore 
WETLAND habitats have proved parti
cularly sensitive to the agricultural and 
industrial demands of man in the last 
two centuries. Those which have not 
been drained for agriculture or ex
ploited for peat reserves have often 
been polluted or eutrophicated by a 
variety of effluents. Much international 
effort has been aimed recently at the 
conservation of wetlands, both because 
of their innate vulnerability and be
cause of their immense biological 

interest. Popular concern, directed 
chiefly towards spectacular waterfowl, 
has not proved difficult to stimulate. 

Information on the current state of 
affairs in the Estonian Soviet Socialist 
Republic is now internationally avail
able as a result of the recent publi
cation in English of their 7th 
contribution to the International 
Biological Program entitled Estonian 
Wetlands and their Life (Academy of 
Sciences of the Estonian SSR; 1974). 
This collection of papers is concerned 
with the status of wetland habitats and 
wetland species in Estonia; it provides 
some welcome information on the con
servation measures currently being 
invoked for their protection and on 
some of the fundamental scientific work 
in progress on the wetland reserves. 

Estonia, with an area of 45,215 km', 
has about 1, I 50 lakes, covering 
2,130 km' (4.8% of the country's area) 
and about 18,000 km' (20%) of peat
lands, and some of these areas are of 
international importance for wildlife 
conservation. Conservationists in 
Estonia, particularly Professors E. 
Kumari and V. Masing, have proposed 
to the IUCN that twelve areas be 
recognised as worthy of high priority 
for conservation. These cover a total 
area of almost 90,000 ha, and four of 
the sites (about 28,000 ha) are already 
state nature reserves. 

The Matsalu Bay area on the west 
coast of Estonia is a well-known site 
of ornithological interest, where grey
lag goose, bittern and marsh harrier 
breed. The mute swan, which also 
breeds here and is prized as a rarity 
(about 60 pairs in Estonia), can hardly 
be regarded as worthy of international 
interest. Matsalu Bay was raised to the 
status of a state nature reserve in 1957 
by the direct action of the Supreme 
Soviet of the Estonian SSR, although 
wildfowling had officially been banned 
in the area since 1947. Despite this 
there are still problems, such as the 
influence of land management in 
neighbouring state and collective farms, 
recreational boating and sporting acti
vities. 

In a country so rich in peatlands, it 
is natural that these should figure 
prominently among the sites of con
servation value. Six peatland sites, 
comprising over 30,000 ha are proposed 
for conservation, only one of which, 
the Nigula peat bog in south-west 
Estonia, is currently a state nature 
reserve. Many of these peat bogs have 
suffered less interference at the hands 
of man than almost any other Estonian 
habitat and their vegetation and 
structure are of particular interest. 
About 30'){, of Estonian peatlands are 
of an ombrotrophic type, the remainder 
being fens and transition mires. The 
ombrotrophic mires are largely raised 
bogs of the continental type, often be-
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ing wooded with stunted pines. As one 
moves from the western bogs towards 
the east, so oceanic species such as 
Myrica gale give way to continental 
dwarf shrubs like Chamaedaphne ca/y
culata. 

The bird life of the Estonian peat 
bogs adds to their biological impor
tance. Such species as wood sandpiper, 
whimbrel and great grey shrike breed in 
some numbers on these bogs, but the 
crane, willow grouse and peregrine 
falcon have declined very severely 
during this century, particularly during 
the last two decades. Between 1951 and 
1961 the nests of the peregrine falcons, 
which were often situated on the 
ground in peat bogs of the Baltic 
region, were frequently found to con
tain only one egg; previously two eggs 
had been normal. By 1960, 80 ':(, of the 
breeding population had been lost and 
it is now considered extinct as a breed
ing bird in Estonia. Broken and addled 
eggs were found during the days of the 
peregrine's decline, but no mention is 
made in this account by Kumari of the 
probable involvement of pesticides in 
this process. 

The medium 
is the message 
from Rohert Shields 

PROBABLY the most widely studied 
phenomenon in cell culture is that of 
contact inhibition of division. This 
occurs when normal cells are grown 
until they form a layer a single cell 
thick over the surface of the culture 
vessel, at which point (the saturation 
density), cell division decreases dramati
cally and the cells are said to be contact 
inhibited. Contact inhibition has come 
to be the sine qua non of normal cells, 
as tumour cells will often grow long 
after contact has been established and 
to far higher saturation densities-in
deed the saturation density achieved in 
vitro is directly related to their tumori
genicity in vivo (Aaronson and Todaro, 
Science, 162, 1024; 1968). 

The role of cell-cell contact per se in 
the development of contact inhibition 
has been in doubt for some time, since 
many normal cell lines can be per
suaded to reach higher saturation densi
ties by more frequent changes of the 
culture medium or by increasing the 
concentration of serum in the cultures. 
These results suggested that the culture 
medium might be the limiting factor 
and that exhaustion of serum might be 
especially crucial. This was conclusively 
demonstrated by Dulbecco when he 
showed that the saturation densities 
achieved by the mouse 3T3 fibroblasts 
(but not the epithelial lines tested) was 
not related to the surface area of the 
culture vessel (as would be expected if 
cell growth was limited by cell-cell 
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