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Globalisation — a biological and cultural challenge

Natura, enim simplex
est (Newton)

SUMMARY

Globalisation is an anti-entropic process pecubdiving organisms, and right
now it is promoting the expansion of living matédirover the planet. Increased
organization and complexity, with a concomitantréase in entropy, is the ruling
mechanism of this process, which is increasingtintpaon the characteristics of a
universal biological law. In prehistoric time®lgalisation made itself felt in the
domains of “culture”, and was in fact instrumentethe evolution ohomo
sapiens. Violation of biological and cultural niches (egestems) by humans has
led to various past and present epidemics — plagis, Ebola, BSE, etc. — and
could well cause further harm in the future. @m® circumstances globalisation
can induce opposite reactions, varying in theifanoe and duration (antiglobal
movements). Their very nature needs to be redereil in the light of the law of
complexity. Globalisation and the law of comptgxare universal in dimension,
and are likely to regulate not only the planetanydven the cosmic expansion of
life.

Globalisation and antiglobalisation are two of buzz-words of our times,
forever bandied around by the press, radio and Né. day passes without the m
media bombarding us on this subject, generatingewsgnfusion by taking sides
indiscriminately. A scientist’s viewpoint seemaudely, to cast some light,
however dim, on the topic.




Even before what we call prehistoric times all feraf life must surely, directly ¢
indirectly. have travelled around, crossing naténattiers. The modern edition has
been graced with the pompous definitiorgtafbalisation. The migration of men
and other animal species, to explore and con@uetdry, is a typical expression @f
a planet-wide tendency of all living maftg. This process is accompanied by a
growing level of organisational compleXi®], hence a decrease in entr{§ly

Globalisation is more than a purely human or eggphlenomenon: itis a
universal biological law, as documented by thevatron earth of primordial life
forms borne on meteorites or comets from the depittise cosmo§t]. Although
typical of the biological sphere, globalisation Is@sead now to culture, even
dictating its development. The impulse of glogation spares no living thing, nof
even plants or microorganisms — viruses, bactemai or protozoa. It sometimes
spreads by indirect routes, using appropriate giokd or atmospheric carriers:
pollens and seeds carried by insects or the wigdrms, bacteria and viruses in the
form of mist-like aerosols, or whipped along in tlassand clouds raised by the
wind.

Homo sapien$fias been the main instrument in this spread, tnathe and
migrations, sharing culture and knowledge, throsgence and technology.
Peoples understand each other better, either iindwa written and spoken
languages, or using “dominant” languages such eeainGreek, Latin, English,
Mandarin Chinese, or Hindi, and cultural excharegal$ to cross-fertilisation. The
use of Latin as Angua francaand people’s freedom to travel between the céres
states were key factors in the development of #meaigsance, fostering the rapid
and comprehensible dissemination of informg&dn Without this globalisation of
language and logistic-cultural exchange we woukendave seen the impressive
advances we enjoy today in technology and science.

Yesterday’'s events are repeating themselves tadaypdern key. The two
factors giving impulse to developments are theaped English as an
“international” language, and freedom to roam,reméthout moving, telematically,
not only are words bartered, or people shifted,deds are exchanged through thie
Internet.

Both biological and cultural evolution involves ¢ess pushing in opposite
directions, often creating niches that are sidédrom the main trend and
environmental context, and may wrongly be integuteds defending biodiversityn
these biological niches life proceeds in small st@pd there is little opportunity fo
exchange with the surrounding world. Some parameteem even to be
independent, for instance, some seem to move sl@weasider the Galapagos




Islands). Likewise, there are cultural niches ol whole ethnic groups life a
prehistoric life — or something close to it — famoved from modern lifestyles
(consider Australian aborigines, Indios in Amazomiad others).

If a biological niche unexpectedly collides witretmodern world, the encounte}
may be dangerous. Health and hygiene problemsirise, their disastrous
conseguences spanning the planet (Ebola virus, AMXS. If the collision
involves a cultural niche there may not only belthgaroblems but political and
social questions too, with no easy answer.

Globalisation itself can sometimes arouse opposgagtions, varying in their
violence and duration. These antiglobal reaci@jrsre becoming frequent in
modern society, and need reexamining in the ligtihe law of complexity.

* % *

For millions of years innumerable hordes of primaktfe forms —viruses,
bacteria, fungi, protozoa — have lived togetherlsiptically or in competition with
other organisms. It is anything but simple to stenthis horde, with its high levels
of aggressivity, enormous variety and ability tapd From a range of chance
possibilities, animals of the higher orders devetbpn original defense system: t
immune response. On one side of the barrieretbey, we have the inexhaustibl¢
capacity for mutation of the bacteria and viruses)e on the other we have
admirably adaptable immune systems that spendtin@rrelentlessly building up
models of resistance, to pass on to coming geoesati The match is uneven and
the outcome far from guaranteed. There are sysraggand antagonisms,
interactions with a hostile environment, and witinaals carrying lethal germs.

Until culture started to spread, man was slavadtobical evolution and had no
means of defense against infection other thanduly’s own resources. The pricg
was in fact high: infantile mortality was heavyyerperal infections frequent, ang
gangrene and septicemia were often the outcomecadents while collecting food
hunting, or fighting off fierce predators; batiéand viral gastrointestinal and
respiratory infections were also certainly all tamiliar to our ancestors. Those
few who survived transmitted priceless immunityw#&vious afflictions to their
descendents. Thus new equilibria were estalaliseénveen mankind, germs and
animals, in ecologically protected niches. Sornhese states of balance lasted
decades, some centuries or even millennia, andaptplsome are still around
today.

Together with a lack of nourishing food and an agde&limate, these negative
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factors would certainly have relegated human beiagome secondary niche,
with scant opportunity for competition and evenrdiga chances of affirming
themselves over more efficient predators. Fately, however, an unexpected
turn led our brains to develop, with the resultaxgensive cognitive activityHomo
sapienanade his appearance, and culture followed. Whsvery shortly to
subjugate biological evolution.

Once fire was tamed, techniques and arts knewnmitsli The relations betweer

men, germs and animals changed, and the groundeadsy for the progress in

hygiene and healthy eating habits that has lengthéme average lifespan of mode

mar[7]. This led in a fairly short time to a wideninfitbe gap between the
animal/plant world and that of man, as he rapidigied the cultural ladder. The
two systems moved at different paces: the bioklgiorld followed nature’s

leisurely rhythms, while the cultural world racdtead. The former strolls in step

of thousands or even millions of years, while #igelr bounds in months or years.
The gap is still growing, and the two systems sa®witably to be getting further
and further apart.

As he learned to domesticate animals man’s contattsthem became closer.
The price he paid was in terms of hitherto unknaligeases, that are endemic to

animals. More than eighty infectious diseasasonoses can be transmitted frony
animals to man, and many may be life-threatenitigey may be caused by bactey

viruses, fungi, protozoa, parasitic worms, arthagand other organisfig. There
is a clear phylogenic link between zoonoses anddmudiseases. The measles vi

in Africa; the Mycobacterium that causes leprizsg mutation of a rodent parasi
(M. lepraemurium),and the list is long. The “black death” — onc®Wn in Italian
as thepeggior malattiafrom the Latinpeius—arrived in Europe after having cross
the high plains of Asia where it had been confiteetbdents.

A long list of pestilences raced through the antcreorld, finally reaching the
Empire of Justinian (542 A.C.). There was a peake late Middle Ages, when
trade and transport really got moving, and thereeweaves of mass migration,
stretching the capacities of the cities. All th&seors, combined with often
disastrous conditions of personal and urban hygaekewith poor nourishment, la
the foundations for the rapid spread of the plapueughout the West.  The blag
and brown rats predominant in the temperate zonéseaside areas were the ma
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comes from cattle plague and the word was once tasedder to tapeworm infectioj
in dogs and pigs; the smallpox virus is gendiaalated to a pox virus that afflic|
domestic animals; the Mycobacterium tubercle haitame from a bovine diseap
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carriers.

Although they could not understand the dynamicthefepidemic, it did not take
people long to realise that an infected personhasmtelongings could be a source
disease, and they started taking serious — thoalgttdal — measures to improve
hygiene. Old documents depict a terrifying scenarpeople fleeing the cities in
terror, taking the disease with them; othersibading themselves in their homes
but too late; yet others who march in long purification processiovinding throug
alleys and squares carrying flaming torches angimigpipes, drums and strident

instruments, blind fear finding a sort of extremereism in the mindless noise angl

the flare of the torches. Medieval man had no efaynowing that this crazed
behaviour had at least the effect of chasing tteeback to the sewers, maybe eve
helping keep infection at bay.

Once the plague was over and the pathogen hadideaified —Pasteurella
pestis,or Yersinia pestisfrom A. Yersin (1863-1943) — the danger seemeubice
been conquered. Unexpectedly, however, at thettiee First World War, an
epidemic of black death broke out in Manchuriagaping to the gates of India.
The World Health Organisation soon found the cau$ée local population,
starving and desperate, had taken to hunting marfootheir fur and flesh. Thes
animals, however, were carriers of the microorgarasd also had fleas, which sg

carried the infection to humans. Once again mahupset a balance that had beg

stable for centuries, by violating a biologicalhmec

Not so many years ago another outbreak of plagsere@orted near Bombay in
India; then another, in the Rocky Mountains iné&ioa. They all repeated the
drama of the Middle Ages, though in modern key.

Zoonoses are an ever-present latent risk to pabkith. Every now and again
they bare their teeth in the least likely waysheTatest is perhaps the originally
unknown infection caused by human immune deficiennys, HIV, that has had
dramatic consequences in man, causing AIDS. Warlaf nature’s purity and
globalisation have been blamed, to explain theimsignd mode of transmissi&.

Various biological niches shelter ancient virusesd have survived thousands

maybe millions — of years in an immune host speew®se habitat is virtually
untouched by man. If these isolated areas atatemfor some reason — for
example, the forests are cleared to make way &ortations and roads - many
species that live in trees and at ground level haveove closer to humans.
Woodcutters and agricultural workers are easy podytherto unknown viruses,
against which they have no defenses. Infectidhaa transmitted by oro-fecal or
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sexual contact to relatives and other people liviith them, to friends, or even
casual acquaintances. Like a stream in floodrtfeetion will spread beyond its
borders, along the main routes of communicatiovers, roads and highways, anc
airports all become conduits for the disease.lo&aidrivers and tourists, willy-
nilly, will help trigger far-reaching epidemics, has happened with AIDS.

The impact of zoonoses on public health varies foma case to the next, and
there is no general rule. Some infections halem@ symptom-free phase — HIV
can have a latency of 5-10 years — which facilgdleir transmission through
unprotected sex or contact with blood (transfusiamfected needles). These hay
dramatic impact, as we have seen with the steeprrisases of AIDS in many
countries, especially Africa and Asia. The Ebdarburg and Lassa viruses are
more infectious through contact with blood, busldangerous for the community
[10]. The infection progresses so fast that patieateally die in a short time,
before the disease can spread beyond their imneechatacts.

The influenza virus is endemic in many animal spgcdrom birds to pigs, and i$

a true zoonosis. Itis believed to be transmittechan when it arrives periodically

from Asia, either with migrants, or carried on thied, or even on the wings of little

birds. The various strains of virus mutate easibntinually changing their
structure; they shift from one host to anothequiring fresh genetic material.
This process of continuous transformation makewitlus more virulent, and
enables it to dodge most immune defenses. Thés@actions between germs an

animals are what give rise to epidemics of fatakdse: the so-called “Spanish fl{

took more than twenty million lives, in three wavemore than the whole world
war.

Crossing frontiers and global expansion — globaibsaas it might be called
nowadays - is altogether routine for biology, thlouwnot without its risks. The
consequences may be serious every time we upgestanding balances by

violating ecosystems. Many pestilences havecaditi mankind in ancient and mare

recent timefl1]; others — such as AIDSare devastating the modern world, and
more may well do so shortly: examples are BSE,taadnolecular diseadé£],
[13]. These plagues are just unfortunate accideatgyahe path of globalisation,
which has been going on for a long time on our @lanfrom its very beginnings.
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