cause of factors Malthus could hardly
have foreseen—a world economy in
which children are less needed for security
in their parents’ old age, in which the
expense of raising children rises rapidly
as the supply of domestic help diminishes,
and in which literacy, urbanization and
birth-control technology are radically
changing prevalent lifestyles.

What the eventual population of earth
will be depends on other future events,
however, and Kahn’s estimates for
numbers of people alive at the end of the
21st century vary from less than 10 billion
to nearly 28 billion. Much will depend on
continued economic growth in developing
countries and slackening growth in the
already industrialized ones. Many people
in well-to-do nations are already ‘‘losing
their taste for economic growth,’’ as Kahn
puts it, and as affluence becomes more
customary, more people will begin seek-
ing other amenities of life, such as leisure
and travel.

This theme of diminishing economic
growth was elaborated by another veteran
futurist, Jay W. Forrester of mit, though
he took a somewhat different view from
Kahn. To Forrester, the critical element
in what he calls the present *‘transition
stage’’ of development is that population
has already grown so large that it taxes
the environmental resources of earth and
that new land, new resources, new energy
will become increasingly expensive.

The problem, in his view, is that as long
as population pressures on natural re-
sources continue, the transition stage is
likely to be a time of *‘greatest social and
economic stress,’’ as frustrations further
tax the already overwhelmed institutions
of government and commerce. Since these
institutions seem incapable of defining and
enforcing international rules to restrain the
pressures on resources, Forrester suggests
equalizing pressure at the local level, with
each region trying to reach its own com-
promise between population and the en-
vironment.

This theme of decentralization and local
responsibility struck an emotionally
responsive chord with many participants
at the assembly, but others emphasized the
need for greater national and international
planning and coordination of efforts to
meet the challenges of the future. Armed
with the rhetoric of the ‘‘now generation’’
and obviously campaigning for some-
thing, Sen. Edward M. Kennedy (D-
Mass.) tried to appeal to both sides in a
speech announcing several proposals for
new future-directed institutions.

‘‘Congress needs major institutional in-
novation to equip it for our technological
age,”’ Kennedy said. The establishment of
the Office of Technology Assessment, of
which he is the first chairman, is only the
first step, he said. Next must come new
agencies to select and demonstrate prom-
ising new technologies and some sort of
institutional arrangement to involve citi-
zens in policy-level decisions.
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To provide independent, objective pol-
icy analysis aimed at the future, Kennedy
is drafting legislation to establish a Na-
tional Institute of Policy Analysis and
Research (NIPAR), a sort of semi-autono-
mous think tank. Another bill would es-
tablish an Experimental Futures Agency,
an independent federal agency to serve as
a ‘‘national showcase for promising new
technologies.’’ Finally, citizens would be
encouraged to form local, voluntary Citi-
zens Assessment Associations, funded by
Government-backed bonds, to address
major policy issues.

The public would need little encour-

agement to participate in such future-
oriented assessment associations, if the
development of the World Future Society
is any indication. Over 2,000 people at-
tended last week’s meeting and the society
has grown from an initial membership of
200 in 1967 to more than 16,000 today.
But the second general assembly also
showed some of the weaknesses of the
growing movement, as factions split off
and took increasingly hardened positions
on various issues. As Herman Kahn ob-
served at a press conference, ‘‘This sub-
ject is very hard to make profes-
sional—probably impossible.’’ 0O

Why brain nerves can’t repair themselves

Unlike many parts of the body, includ-
ing peripheral nerves, nerves in the brain
and spinal cord are unable to repair them-
selves if damaged. A team of Swedish
neurologists suggests one explanation of
this phenomenon in the May 22 NATURE.
Niels-Aage Svengaard heads the team at
the University of Lund.

The tiny blood vessels that usually pro-
tect central nervous system neurons from
harmful substances in the bloodstream—
the so-called blood-brain barrier—do not
replenish themselves among damaged
central nerves, the group found. So even
if central nerves manage to resprout new
axons, these axons will probably not sur-
vive because they will be attacked by
immune fighters or other harmful sub-
stances in the bloodstream.

The team also suggests that a defect in
the blood-brain barrier might be a major
factor in multiple sclerosis and other neu-
rological disorders that comprise long-
term degeneration of nerves.

The tiny blood vessels in the central
nervous system are unique with respect to
their barrier mechanisms, preventing, to
a varying degree, many types of sub-
stances from passing into the brain and
spinal cord from the blood. So Svend-
gaard and his co-workers postulated that
damage to, or defects in, the barrier might
underlie nerves’ inability to repair them-
selves if damaged.

In testing this hypothesis they found
that if peripheral nervous tissue were
transplanted into the brains of experi-
mental animals, nerves in the brain would
form functional connections with the im-
planted tissue. At first the nerve connec-
tions functioned well, but then they
showed signs of damage, resulting in a
progressive deterioration of the entire
nerve network. In contrast, such degen-
eration was not noted in the brain neurons
outside of the implanted tissue area.

So Svendgaard and his team determined
whether the inability of the central nerves
to survive in the implanted tissue was due
to a failure of the blood-brain barrier to
develop in the implanted tissue. They
transplanted nerves from the iris of the eye
into the brains of rats. Some of the rats
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were injected with nerve transmitter
chemicals known as catecholamines,
which act as an index of whether or not
the barrier is present, because they cannot
get through the blood-brain barrier.

The iris transplants in the brain, the
investigators found, were rapidly supplied
with nerves from the brain. In fact, within
three weeks the nerve density of the irises
was close to normal. But the investigators
found that no tiny blood vessels invaded
the iris transplants. And the catechola-
mines, in those animals which were in-
jected with the substance, managed to get
into the iris transplants and totally destroy
the brain nerves that had reinnervated
them. So it looked as if brain nerves could
innervate the implanted tissue, but a
blood-brain barrier failed to develop in the
implanted tissue to protect against harmful
chemicals.

Then the investigators did a reverse
experiment. They transplanted central
nervous system tissue to peripheral ner-
vous tissue in’ the eye. Here again, im-
planted nervous tissue was innervated by
nerves from the host tissue. But in this
situation, a blood-brain barrier did de-
velop in the implanted tissue.

The two experiments show that whether
or not the blood-brain barrier develops in
regenerating nerves depends on the kind
of host tissue that is present. In other
words, central nervous system nerves in
the brain were unable to provide a blood-
brain barrier for the implanted iris (pe-
ripheral nervous) tissue. Peripheral nerves
in the eye did provide a barrier for the
implanted central nervous system tissue.

Central nerves cannot naturally regen-
erate themselves, the investigators con-
clude, because they cannot make a new
blood-brain barrier for their regenerated
parts. And if a blood-brain barrier is not
present, antibodies, lymphocytes or other
substances in the blood could well invade
the new nervous tissue and destroy it.

This latter contention, in fact, is sup-
ported by other investigators’ evidence
that if lymphocytes get into the brain and
spinal cord of experimental animals, they
produce multiple sclerosis-like damage
(SN: 6/15/74, p. 383). (]
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