
50 Years Ago
La Vie par Jean Rostand et Andrée 
Tétry — Anyone glancing through 
this comprehensive, abundantly 
illustrated and well-produced 
volume could be forgiven for 
thinking life was very odd. Scarcely 
a page is passed that does not 
contain a picture of the abnormal, 
from the slightly unusual to the 
chimerical … It begins with 
morality and religion, passes to 
the consideration of the living cell 
and the latest knowledge on this 
important topic … and ends with 
some speculations on the future of 
the human race. One can but envy 
the authors their erudition — or 
the amount they must have learned 
in compiling the volume — and 
congratulate them on the fruits of 
their labours.
From Nature 6 October 1962

100 Years Ago
Satisfied with the maintenance of 
a specious standard of chemical 
purity, the public has acquiesced in 
the elevation of sky-scrapers and 
the sinking cavernous places of 
business. Many have thus become 
cave-dwellers, confined for most 
of their waking and sleeping hours 
in windless places, artificially lit, 
monotonously warmed. The sun 
is cut off by the shadow of tall 
buildings and by smoke — the sun, 
the energiser of the world, the giver 
of all things which bring joy to the 
heart of man, the fitting object 
of worship of our forefathers … 
Modern civilisation has withdrawn 
many of us from the struggle with 
the rigours of nature … I maintain 
that the bracing effect of cold is of 
supreme importance to health and 
happiness, that we become soft 
and flabby and less resistant to the 
attacks of infecting bacteria in the 
winter, not because of the cold, but 
because of our excessive precautions 
to preserve ourselves from cold.
From Nature 3 October 1912

binaries that have observable gas accretion. 
Therefore, if the sources detected in M22 
were in binaries with white dwarfs, M22 could 
contain as many as 100 black holes. Second, 
simulations of clusters that have a large popu-
lation of stellar-mass black holes showed8 that 
the black-hole population leads to a substantial 
expansion of the cluster core. This is mainly 
caused by frequent ejections of the black holes 
from the core into the outer cluster regions by 
close gravitational encounters with other black 
holes. Strader et al. suggest that this expansion 
could explain why M22 has the fifth-largest 
core radius among bright Milky Way globular 
clusters.

Finally, and perhaps most significantly, 
Strader et al. point out that the discovery of 
two stellar-mass black holes in M22 challenges 
a hypothesis that has been held for decades — 
that the population of black holes disappears 
rapidly through gravitational interactions, 
such that only one, or a binary system of two, 
black holes remain at the typical age of globular 
clusters (1010 years)9–11. This would be all the 
more important if the black holes detected in 
M22 were part of a large population; Strader 
and colleagues’ results indicate that more black 
holes may be coupled to the cluster.

If many black holes are retained in globular 
clusters, we would expect an increased detec-
tion of gravitational waves from the merging  
of black-hole binaries. Although the inter-
action rate between black holes, and conse-
quently the formation of black-hole–black-hole 
binaries, would be larger if the black holes were  

decoupled from the cluster, the rate of 
destruction of potential black-hole binaries 
would likewise increase, leading overall to 
fewer merger events12. Future gravitational-
wave searches will allow this expectation to 
be tested, and the full impact of Strader and  
colleagues’ findings to be revealed. ■
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I M M U N O L O G Y

Tolerating pregnancy
The activity of specific suppressive immune cells, some of which persist to aid 
subsequent pregnancies, helps to explain how a pregnant female’s immune 
system tolerates fetal antigens inherited from the father. See Letter p.102 

A L E X A N D E R  G .  B E T Z

Pregnancy poses a conundrum for the 
immune systems of placental mammals.  
A pregnant female’s immune system 

has to defend both mother and fetus from 
pathogens, while at the same time tolerating 
the fetus, which contains antigens that the 
maternal immune system recognizes as foreign 
because they are the products of genes inher-
ited from the father. On page 102 of this issue, 
Rowe et al.1 demonstrate that, during preg-
nancy, immune cells called regulatory T cells 
that recognize these paternal antigens prolifer-
ate in the mother and specifically suppress the 
maternal immune response against the fetus. 
Furthermore, the authors show that a pool of 
these cells remains long after delivery, facili-

tating tolerance in subsequent pregnancies.  
The description of this mechanism may, in 
the future, help to develop treatments for pre-
eclampsia and prevent miscarriages resulting 
from immune rejection of the fetus2.

Genetically, a fetus is half mother, half father. 
From an evolutionary perspective, maternal 
exposure to paternal antigens in the fetus is a 
relatively new problem: most animals lay eggs, 
so tolerance is not an issue. Yet physical attach-
ment of the developing mammalian fetus to 
the mother’s uterine wall by the placenta pro-
vides clear benefits — it allows gas exchange, 
nutrient uptake and waste disposal through the 
mother’s blood circulation, providing optimal 
conditions for the growth of the developing 
fetus. A systemic immune suppression to facili-
tate this fetal ‘implantation’ would be much too 
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