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L/i>e.-ìse a5 hìtormati\ e
Disorcler*

.11,.,.
. r rr! c f,c!:t Lnl trc!krrrrÈfrn!r ori
rir:.hrrÈ in th. .rganìsm, qith cIli.i.nt sr.r:o"

",,",.,,,,,...".tui d.arh.oìncl.le I,ith r|e loss oi sLrrctLre an.t
ù ! ,rll nltcil f|n.h n; h . (lLr tlr ciir.r, , ,
r.ìfLllL fì efrrtl j1! t,\ rnq .\ neìr, rÈ.unc

' " " ,, nr,..l.l|
:P..i.l l<in.1 Òf.nÈrgr. that js reouire.l ro n,ain
iairì th. ioùr"-thar ls, :rr!ctr;e. order :n,l,Éni rr rThrst\pe terErg\ spe\.r rrr 1c nÉ,, :\.ì.isr. rrDlc rr. rr.br \ onì. hp,f r
r'nr: b rhdsqcrn, Orrir ...t"p,g"".,i.
tni lnr.rtr,n r.rh!r I rùle, r lL. iù !Di.e LeùD,,t.. ... J\\ r,...o

' \ I rumlJ-r i nÈ dls thit ir. ."r
LÈ \.d . .f,.,rr. re. !pt ist,,ctu .s '

A m,rc JÈrltrLldrrrnn, n r ù., nih\,.' -l , ,or. r..

r r ' r 1iÉ |! r ,,rl.ri,. rcrr,r Ih,t, ,,,..- ,..fnrr r lLlr(|1rrE ùrIiD.rtl.lÈì su.h.ì.it,!n. m,'lE.ulc! . ron\, br r therc ìrÈ I q
stn.tlÌrcslrf .rents oretrìjze.l on. t.nm.r:l
sL.l. .ì. r rì . fha ru,nì\ . tu, r,trc'r{Llo
: ''r''"' I
I rc h;,1ùg, à1 r,, ù1J ... nìr.ri.ìhrE nrrornrr-n ts c-;E.hir I rl,i!.ìt[È.oeiut ].\Él
!r!rrr l. r |Ìr,sÈJ r rk fr ù. I ;trr. rìrr.rscas.o.ur,on ot aronrs ir moltcules {iniù, irt,t.
prote;tis, ìlplds, nuct.ì. i.i.ls, et(.1;.rt rtìè..|,,
rir lc,.l ,!Jù rs r.trÈ.{r ù tì" re{u1ùLh i.,lcfr nu. h Ltr t rhr !c I r ;rnr irrt,ì nnlt i I
L.iuc\ nrIìÈ,r. hif\tLù | . ,r",.m.nr

ccne,alh 5peak!ìS, infoùLìrion ma1.b. nr
sonÈ e\tent assessÈd qu.ntjtaUl.elt. Thc hìf.r

tlrÈìrL'Lt trt !,rr IùÈ.r.s!\i.|. l.l.'
to hake a .h(r.. Ller(een tL1.o alt.iiltirÈs_rt lì. r biN .' Llì r.e r L. I .L,t \e.!!e!! hr r.l
tìon it coftaìrìs, anll the Ìrofe iDir)rm*i.n ii
recdÈd to !l.s.rtbe rr The.legree oI orcler in a

ii\ r. s. .trù .:r br citr.,Jrrd h\ !d1.! atmr. I L ,, ,..,.."
' t..i tiiò.., .t r-.- . .rl\r,ir I pr tÈn tÌrr.hocr.rn.nÌ,a.trLruut.a

2Lr p ,\!rhl" LàfLt d1tÈ- relluircs.l - rr! \n
Èntlrc Ìrr.lEinr i n Lldmrn ilrilsre.un.. I rnirhrL nlri.thr,!.rsp. nrs D\ c i.ùuun,cr$ ì.h lùr thL.rlcut!!a.lrfr.j[,tri,t,n.\f.na
rl rr nul rL,rlJc rr rp rr:l r rLr!ìrL\,E(rLr Lrrt\.1
ùrt, i,n.rtrù. HdotJ tr8hr. nn.-.,_", r.l ììii.cl1 hr! r|.p ! mitc , ì tì ,rjn br\.-
, o.esp.fdin5 t,, iL, i r" Irj, 1,,t. p.r.ett

':. | 'J','.'" é
dn h,jr, r. ùrt iltrll \,!g.rLÈtotlr;.ì.hLrùù
La tr,jurc,ilIù2Shl:

rhe h.t thal inilrrhatn» can bÈ ro sone.,t.nt nrr r.urrd L tùs.lor.n,rtrnrl.h.,rtr:
thr pr.òìrm ,n rU it\ !nrr.tc.ir\ t,c..,r,rp nn.
ludn[r\ rl.È. n,,r irr rrsÈlr L, mp ìsL frL | .,,r[g
.1 rrì. ùr(,rr rrt,,n t re m.. nu;, +,.tormat,,,.
rLr.rcs I I 1ìcrntd,rrol ..r1,.E.thÈrnn,ìrr
hon itsclf and thÈ...eii.h! s!:letr aì.1 in tt.
Ésult produ.Èd Lìr ihjs irrern.tì.n tu1)
sÈgre, , es I DN \ ùiÈ r+ j riLlr Ls nornrilì rl thc,,ther pitì,,loAr.rl ù.r r,\Jrrolc .,,1
nr rùi .ì.hì r.tcr tl ,3uss irtrs.r;d\ .,r,tin thL \:mÈ i,i, trr or nl.r nìt L{i. but th.

rLcL lt ]i , cr\ rlifirrerf ThG, a r !,1.ru1.:... e.i.ì ..rrri|rlìc! m!.rmLL.tùJ f.rìr
hon (in the IL)nn oanìL,sl.atnÒr.s).!.r r.ri b.nl.. re. l.L ,.1rsh. rtrÈ,. ,\ nr!c\s.ì r \ i nuil ii-
| , ElenìLr I r. nìr rmdr or t r.,r.r,rf,ù B,j
q!antified.

ì i-

Life's Language
Lr\ 1 .ì. rlìe nìtrdai.rtrnt ùrrheLeU lri! tlrcilrr ìt\ t,i [ lLt LÈt .lc,c] t! _trr.nd àt rhe
saùe trre, t. in(orporate a.d rcnr.ob.r jrrrù
rìntr on in f.rrmatior ìs sror.Ll in ,n, DN ,\
feea ing th. entin e\olutjonà.r hi>ton.of thFpirir. rL.r,hrLh rh. rndi,,Ll, li..Ine. (}
L,,rcÈ U rr rs arr rmLr rrrrmt,,,n.i".
.Ònhnìùe marerial, b(t ii is not rhÈ onh oné.
rr tLù.r:rrorr r! !,,nr. nc,t ur rrr urg:rrzeil_ '1"' 'j r"§ rùt rd.u. 1\ llle I ìe l j.1p. ut tt.,. q.ù.,., ,l'
\.,.!t. ird nr.ì luÈ:l rr
ù:. hoL. (!npt.r larr.uases an.1s,,"Ì,,,i. "r,.rr'l!l nls. F,efr! §r.i,i! Lrrf{rs n rr.n!-nrrnìLrrilr Et.!rr rldl Èlrtenrrrl ,lir r.sD I ",iho\ ,irlÈ\. o!,FÌù;pI lprd \fLLks tÌri.ìrtlrnrzrtr n rrl cL\r tìl.rù trùrisc\ir,
,, n], \\11 1È, rh r, ,i t ttr t.",o.,.,t,, "ir lfr.s.|re rlìcr.,Ììt,ar ,r L.; r.fn

,1.,,.,..,. '

L

1i:iit;';,i:ii:,.:1"":,,xìll;:i,Li;li;lf 
,i fl ,r;,

' I rl .J rlrr ! rn hr r . lri. rpr Err.rt!r I e.r tt rrL..] Frl lirrr lri,rrr.t.nri
\, r11. r!e.(Èler; (:]\: North ,\tlanri.)
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. -- : :.. :: nlFr

- I : i: r.ì.:.r!i .!ìrro1ii.g tfe dottjrìs oi tae
-: :::-1.1Èr :re L.rnollon.\perlenr.J as i:-.. : rr i!(rrlerL ibei: i.. siSnil5 that a.i ln t1E: :: -::::irtrte tr.1s. l\:trt i! nìor, lhc.lurà nr

" _P '"r rul
, , "",:,: ì:.,alul.riion slstems. t hrs, inforùràrnrn ts.r.ril1 !xantitati!.., bxtes5.ntialh r,,rrr-.:ir lt hàs bÈen shon r ihat -* "ittl",-"- : Ìrint inna.È|u1.n slgnalirg svsieùs, tte::-rie rn.àl.iuìr ions, perlorms lts aun.ri,ìnr :ìranS olfL sations, or ratfd os.ìU.rtjons of

., ,, ,. ' . t
.r^

, ,o l )

.- r.tual anoù1t of.al.ìLÌm prcsent (see. fl)r. E.J_ .,.,...

) ,é | . j... ,_n,. .. t.,. ,l

I tlrt t (r !F I !s \lrù., i n.r rì I cl!or!\,ii nìcrÈashs h.,mone .or..ntÌiùrns. lr h;r
r:en sxggÈsr.d that mar\ c.lì rcsflnÉÈs irè
:..nholled L1Ì .rì"r,ritr.v rrr,ì,rirfd ratlrr rhrn

ri,lirx.l-fualrl""r,d sjgnats, anàtogous io rhÈ
::trnsrnrssron ol nr t.rhattoì1 bÈh1,.er n.rrr.n('r,t gh clrrngt. » r.tr.rc,,r rrrur L.rrcrL
r.ì . Cd| & Br|à 1oB!) 5!.ti d xùr1l\ o..,dc.l

- gf.ls.ulU r.,cfrc,!rlr t:Lihte ttic -. t
:.iponse kr.h;nFnrg hoùrrn"".,,.."nt,"t;n".
.ii ri.i, !aìtous hor.llrne5 arÈ sc.reted I h
ns.111.nv rhrthùs ùar miv ha\. phrsloto:i.al
hrportan.È t-\tatthena t99t). -

Cal.iuh irà\.s (an.lso pNpaFaic tn rir:Lr: rrd.;rnl pr,' rdiìrx.l!rrx ìrnc !rnil
t.c r.(., is L fs.,,.d , rl,arr.t eoril. i,
.ells, nr \.as(u]ù. end o r1ìÈti a1 .eìls. ì,inFn,n.
.. tes .f.l r m,DlliL s L,r.ulrrurlt rs;,,.r r.;fri trìe [.ì\m,'r.eÌl ro r.U,, rrtr !mL. ti.ì
mal clxìtibute ro th. sln.Inìlzirior oi iaFc
alsctrLrlles l\Ier.- leqr l

r1,,"" r.:r,. - I ,-.
ptLr, to b! r.rportin or ast.nrld ,ns ùrn\,. t _ . o ...r,,Iit,., ," -, p,,

':' t.
ho\ ojrinJ ! i,thur t\ Fc. !r r[Lt onragnÈo.
irr .J.

l. rnr EfeU tlì... i..,1., .r,,,rLr ul
flrr.trrisrrrrr |,1ri.r rr, ..r.,rrrl.., r

s itibl\ dc ùd{l b\ ,.LcFl ì Ll lrir\1,rh.,,
srst.rhs, àv h:rc bjolÒ;ical con:equen.Ès. rhe
,ntorùu tion ,ÌotÈ.L es fdr .1..11.r..;rÈ rhÈ

\r^ .'rb\tinriit dÈ6r.È uJ L ìL1Lr L, of!.1cr trÈ
à,rangeùÌent of thc nucleoudes j| rer! tonr
scqucn.r sr r\. n.ìr ì Lr{rec!r!Lrrn, n
rL nsrÌrr.,ll rlìe mrJr i,f,;. conhùUnì! rr"
.,trLs!ùiL,r tìc ;rr Eri!.!J. rnJ iL, ;r..,,
tr !rl nrìcr!rmàhnII .r.d t \ erÈrtrh\!.1!
.hcmtLal sr"t ln\ rg,,. n , r, ;uii.uti. ,tuuU.-II' D\

l',,,i
r Èpr! .g.rr.l rnLLl\f;pn.*1,t..ru,,,s,
rvrrnr L,iher .!,lr.Ll!! hr \.è,.r .ùni: I r r,l,n ,.tr r,.r-r..
!I ds rd ÈL Lr irìeril\alt! aù! froh{ri LH r{. e n. irrre ao tr r E.rrtlÈ -rr nJ rìihrn J.(]

, |,.|,, l!, ,|
h. , .. 

",\, .. rd,,,..
li, ù tr iù.mrrrcd Lì. f.qLrn,r.s \rL.lli!sL,L r,lfd clc.tr m.ì;.rrir i..r,.:. nd rh\ d n rL \.il
1,,

tl.rs JrirÈql r,hì.]ì ù,, hrùrlleuDùtr.ir
.leNnr! , lngcd L lclrtrn e;.ndn.r,\,, Lc

The "Logic" of Disease:.- )\ \

Dìùl.dr.il ., ri .r!r r.rtr, m rr ìLi mFlrtdf f
thrt nàfLr e Ììr\ jnrrr !L I r,t ,t_ u ,, to r, ,,t rt..
nrost !lilferenriatcd forrs oi cc,n,nmicrrio"
(langlage5r To those Ne hale alre!d! nr.n
t LrEJ rnìr L.JLleLlotlers th!toremr.r.r.l
.i !tLh\i.!.Òr \\, h !. lìe !rnse Lrrsiì:
,1.1 \ .d ' rh tlr r.rc.cpr r: !hc,. ,lLrfrfrr,!!.pr!r rn! [ìcr. Tlr]s.,1_.1.f\ !r t!L'I' t ''
rhr!. !r.r \t, rr p,r rI rnr p" lìi,.. ro Lru r.:",\ 1È tr,bl.m,ù ! n,,uukho,L\DÈar j-
hagneti. tra!È5 Lìghr i! a tìa!1. nr.a.s ùot onlr.
ut trànsrnitting ene,sr isun È;rrhl but als. ,,r
LL,ùrrlnl!dr rrq \t f. t.h L fri urrL rrl,rlhllcr n c.; ije! . t .,mÈ.LlÌ- rù r.iù.ils atn,
produ.e ligf t l.tìemlhrùrlne!.Èrc.r. $1ìlle anntinit. nnìount L)i hmnloùs ini(rm.rlr.n i.

\t tlrL L fp.\ ic e hrm,,t rtÈ Jrjdnizdhof Lrir r" t' ,, ., .-.,-.
nìtrr. dr\ rllcr ,|..rp.ìt o| I ir I rmatrL . ir !l
nìcr.a:e !1.nh!p1t tending t(\rard tlr. _.),).ti
.d.1' cq, r ,bÒ!u. Drs.c I È. _, mÈ, he,r
r,Èt,cÈntlrctl ,,..n!stng rp. n.l.|s rd.r
,ù !\sl"m. linir.dh,rf rrrrqr rnJrnrrtlr.1linzcdrr\p,etrJrhì.
. Di.rrsÈr\rl r.r - ftrll\ rì rillmnrr,nl

1rs, i,1e Cenerr, Jr!r..,.. . thL r.!!r.b km!\r.rflE.,,I dr ! tre r L jr [È qL]iÈtrL JÈ,o 
"o:, ie, .

h\ I .r\ .rr r I in:!rr rr,,
È r!, nn'cb.ì.,...1|rbrI L\ù.ì!Lruf r.t !1,\-er!.s or dls.ares nr \'hich seneh. .ni Ènrtn,n,
.rental ia.tors i.e ùi\ÈJ (rlìese nr. !t t:r rhÈ
nùjoritr I .r disorilers Òf 1.r,,..,"rr.i ot ., ,,n*,ùrplc le, l. ,tùtr! lrrrellrsfrt |!trh.r. lF.L Ìrr ,tr l.r,,r D\ ! tr t.!.thcnrr.,rr-
hon orLlÈr g.v.rnnrg th. sxphmoteculù.

AD\ANCES: The Journaj ot luìnd_Èod! Heaìrn
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s\'steììs. lI rnost L1ìseàses ae.an i.1entilì an
ùìbilan.e.ithÈ homÈostatl. blologi.alslslcns
at vaioxs lÈrÈls The rnole.ular .ÉllLLiaa iissùc,
organi., and nÈù$immunohcùìablogical s]t
tÈns tend ii th€ms.h.s to f!n.tion ac.oìding to
deternihisti.nlly .orrrt tarimeters.

Ir.r.xanrple, ]n nrrlaùùrùtion. lhrornbosls.
ath.rosdc(Éis, lr t pe, pìa si.r, ànd Èndo.rirì. die
orders. it oftcn pro\es P.ssiblÈ to idenufl not a

primar! d.ir.t oi the slstenì itsell brt a dcicct
ln th. s!sictn's reg!lihon. Th!s, lhe pLat.1cl,
elen i!h.n it causes i thrcnrbùs, is doing its lob,
as arc thrombii ind fibrin The nùr.rophatc,
lrhcn lt.fgùlfs o\idìzÈd l4roprot.nis, i5 donrg
ils job (s.i!aging), e\,en iI this lhcn causes an
.c(ùì!ìation oi Ioani..lls in the h,f].È intima
of tlre ar'tÈr!: ll is tru. that a p.rticxlà. gÈneti.
deiect ma) .ù se th. paihologi..l e\ ent (1or
.,,.t".,. ir 1.r,. ..1-i o,
la(k oI LDL re.eptors in atferosclehsisl, but
nùre oit.n than noi, jn pìi.1i.È, st.h geneu.
d.le.ts ar. neither nr.rked n.r de.lsn..
Iitrtheùìor, e\.er! disÈàse,.1cn iI trnnarìÌv
gèn--ti., depends to a 1arg. ertent rn it5.lini.nl
.olrsÈ or the o..ur..n.e oi Égulaturl inìbàl-
an.es, !ìàenu.h as ihe t)stem $olìld tenLl to
.orntera.t.!cN d.fcct titlr àn adÈqut. com-
pensàtbn meùanisn.

W .. nr r ;,". . i o, d..,.. ..

on prcbl.m tlrit nnmèdiateh springs to n
js unde.standlng ù lÌi.h ofthc !ari.,!s e\ents
oÌrser !e.1 àrÈ priftirr and whi.h seconda4, not
.-.r.r g.rh,.d

| ,;. i'-. J",
der, but itne!È.the1.ss obcls.tfianr las,s and
thù: e,n}odies some nrasurr oi order, thoxgh
this is.Òndi rned b!.hancc cvents. The
hornÈostati. biologì.al s)steùs that ijorÈrn
health ar. th. saÌnc *ìat cause tuÒ+ pàthologi.al
ph.nomcna when a.h\ ated inadequat.llt crcc:
sn cl\', or unsritabl! nr rÈlàtion lo t1l..ir.Lun
slanccs. OD tlre othÈ. hànd, il ls also iru. to si)
that nany phefonrenà tlàt àre.al1cd pathologì
.a1arc biologi.ilì\ Lìrefrll (eren il th.!.a{se
palì), representnlg a.Lrge of transìtion to a state
oi Bre.ter \italit]r energr', and Esisian.e to
pitfogens (= nìformtion gain). |or nrstan.È, r'e
nÈÈd .nlv rnention inflamnlitìon anLl imnftni§l
both ol ryhich are pithopìilsnnoFi.àl froc.sscS
,rhich. thoùgh c!ù\nrii a.Èrtàin prl.e to bc patl
lì t.rns of subiecti\ e svnìptoms and possilrlc
orgaf dirìage, nr a.tual f.i.t serre th. turposeò
of rel,airnrg, deien.lnì9, and !ùu.]ng a stalc of
ef lran.ed resi*an.e. fhis e.nàn.ed r.sistan.r
dei\es fìlnì thÈ ìrnnogical meùÌorl oI past

ThÈse .onsid.rati.xis l.ad !s to !j!r ii,'st
.on.lusionrjudting i{hat is !seflÌl and Ntlrt is
dnmasins, on.rcrv o.cnsìoù rnd ìn e!Èr1,

asp.cl of Lliscaic, is b) no Ìnenfs easv in that it
p..suppos.s a tnolrl..lg. of rhe "logic" .ri.lls-
eas. and nornalit! a knoNlcdge of th.
lànglÌaijes oi.omplel svstems (.ome oi tfese
slstefrs are lnflàrnnati.n, iùùunit\, Èur()èn
do.rine orgànizàtions. sul,tle metaboli. regulr
toN n..hanlsrns)rathcr than of thc languag. ol
ìnolcculcs. Dis.as. is a problcn oin.n.cul.s
but. also in a .liff.r.nt dlmension, ìl is a pobìerr
oi cclls, of phlsiologl ca I .) stems, and of the
hunan b.ng as a whole, rf tlre n1oìeoìar disor
der ìs not.ompensated io.b) supraùole.ulài
systems, it is tle lalter thàt àre iesponslble lor
the diseàsÈ, anLl not the niole.ulc. Dis.as. is a

problÈm oI rhe irìdnidùal, but it is.l! i prcb
lcn ol thc .nl ironneùt: the nrdì!idxal is oitÈù
th. !i.tìÌn of a discase grenter lhan hiù or lrer
s.lI (ior .raÌnpl.. !loler.e, poìlL,rion, epi.lerni.s,
Ìnisinfornatìon Lr) the m!ss medi.r, so.i.rl.lìe.
atiorl,lon lincss), and i(,lroe\er rètlects on thÈ
real n,hrr. oi diseases.:n lrà.dhbe satisfiÈd
$,itlr a ,e.lxctioiist e\plùratnrn ihat fàils to go
bÈyond thÈ làtÈ+ lri..helni.al .ons.qucnc.s of

lf discale ìs .D inromrih(nr .lisordù oi
.onlr.\ s)stenls, then tu get to ùe heà.t Òi dìe
mitter tht mole.xlir appha.h, Nhi.h ànàhzes
onì! one asped,)i nìIùnìatnrn, isn-".essas but
not en,)xgh. Nes àpproà.hÈs, n.N modcls, an.ì
nÈi .on.Èpts àre t,egilxilng to bc inlrodu(.d jn
bn ogl.in od€r to or.r.omc this lrlrdìe 1l is
not.nouglì to und.rstand the nrdr\rdlal ele
m.nis and trl to put ihcm togetfer ac«tdìng tu
a.omputeradcd or.!b.ù.iic modeÌ: no ofe
t'elleles aN longer that thc Iomrulati.rn of a
pre.ise, predl.tire mode1, .apabl. of iaking
a...unt of all the lariabl.s ù1roh.d in a single
.ell, is remot.h Lasiblc, not io mention th. .ren
unlil.li.r .onstru.tion oi.xa.t models fù tfe
fln.ftinlng of organs or slstetns

If Ìre $ant to.apture in a s!ìgle imàge lhe
$hole ùrx oi thÈ ptublenì of inlonna rn regu-
lafon nr \italprc.esies, àrd thus also oI ils
pathologì.!l aspects, ù ma\.be illùnhaung t.r
refer tu the modeì .I àn .r.hesira Th. orc1l.stra
is the bodl and the musi. ls its lili. ]n thc
orchestrÀ there js a nalcrial, "moìec!lar" part,
.ornposcd oI iNtrun.!ts (.ith |È.rse sh'x(tLìÈ
.nd oinnÈì.i s wìth their rÈ.eptire, elàborà
tive, nnrl motù capabilities !\'hnt nùttÈrs mosi,
ho$.rer, js that ilie o.chestrr plars nr harmonv
i.cordnlg to a pro$anl Frorided b! the sùr'e
lfd at a pace drctated bv tfe .ondx.nn. A per
iorD.ncema! proe urs!..essnrl be.aùse,!ìe
of its miteial partS breaks (the str'lngs oi a !iÒ
lnì, or the snd oi onÈ oI thÈ nn6i.l.rns), brt il
nLn àl$ i.rillie.àuse the larilrus musl.ians arc
in dis.ord. The qualitl oI music thc orù.stra
plodu.es d.pcÌrd, on coldiuons mch is tlre
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r :ì:.ni Èa!\; ln thai lt
:- r: rhe "lÒgi.".fdi!

t:.::r: lsone of ihÈsÈ
:ì :.Ùrnih,.eùroe.
:i: - rìÈtaboliL] rcgula
j:n n; rlr. hnglagc oi
:r. {. Òi DroLÈ.xles
:::.:11r rt is à froblenì

,: :1..1(rl..olar diior
..: ilÌirraùolccu1.r

r:::i. reÌonsibl. nrr
::ì -:ule LrlsÈase is a

- 11 i.',!.11$ a prcb,
:: rJlr ual ls Òften
'.ì:É: ihàn lriù o. heÈ
:. :. lutrù. cpldeìnics.
::: :riiìr, srì.lal àlien
::. rr :ÉnecG on the

. .::1ì r be iitisfi€d
::i.-1ì ihat f.rils ni go
r :i .rNquen.e5 ùl

::i :.' i:(. |enrl ofthe
::iii:. il hi.h anallTes
: :::] : j :.È(essarf Llxt
j'-: ..,' rì,)d.ls, ar.l
: :: r- r:irodlc.d ]n

:--:_:hudlÈ.ìtis

. -::::-.:.ì..ordnìg to
:-:: 11lel: no one

.- . .J rr i s!ìgle
- : : .-.nti1!r the e!e.
.,:: :: ...ì.1. ior thÈ

r I : : ril. hage rh.
_ :: r::ìirl.D kgu-

: r ::Ì]rlrtnrg to
:: _ - -::: Th. of(hrstra

: . :.xlar" pa.t,
i:::..r;e etru.tlre

:: ':::]i]1., elJbon
:: . _i: mttÈrs ìnost,
r::::i:nhamroir

:.:: -.1!.1.r q fer
: :r: ::r!.{i ol à !n)
.:ri:..rn\ì. hrrr jr
:-:'...!i:.r.nsale

.r :il .i ihe nls Dcni>, the qualil\ of tht
-: :. the rlÌll ,,f thÈ .ondlcnrr, and aìrort .ll
.:: ilr ileg,ee of union and hirmon\ b.nleef

t,4
: ì-Ìe oltsid. roìs. o, dì+urban(e. ,t if rn
'. ri:irn is tircd or di:trà.t.1:1, ihe.È ir à dsk

:_:: ihÈ .r.hcshi niìl Plal out oi ttuic. and this
.:. Ìi :ll th. Ìnore >ernn6 tht ìei. ablc th. .on

:r.t.r is nr k..p thÈ ol.h.nr. !ùd.r.ontrol lf
n 5,.ri ,l !- rn

: _:i \eak, Lhc fiù mnl' in!oÌ\e th. cntit

This erample shows * thal nn lnfor!ìatilrn
-_. :ùdc. c also arise :5 a rcsult of nLLr11. an(Ì

,. I " I r. '1.

.nÌ. \hid1àr.lhen iìùÌP1iIi.d and'or slabi-,t r. "..dr , ,

,.r. rì tlr. h.i rh, b,dr ihr!,tr'hLli1r oh]5
n" lll

.:lt to i! rihetfÈr th.rc is a ".ond!.nr"
i:ùrusc;ll pà ts, indudnrg lhe brnnr, tun.lion

;,,- o, , .. 
I

h.\§e., the.oordnr:tion ls l.rst lh.t is, th.
..,',rritir[r/ oI i svne]n as a wlr.le and in tl.r
ririn ù tlìe L.n oi the L1od1-ce.tàin mtrtoìnpo
:r.nts Fit .s.rllàtt ù àn.\ccssire, unPrc_

dirtablÈ àrd fonrtless mànnef, thus gcncraùg
' I .or ,1 _1

iipJ Oc, i lnrlon thus b.co Ès dinìder and
t.ìkes on Lle asliÈ.t oI dìsease,ln tlrnt it.àts.s
t ìL .1n!riErLÈ .l irr r!tdrLtjJ $ mÈlL Ùs rùd
' : I 'l ",' '" 'l

iati.rn an.l oi.oùlections n.ans pàdìolog\:
Thus, tle n1àjor g.,al oi thÈ d.di.rl interrention
is nr r.c*aHish Frcptr .Ònìmùicatjons hè4rjng
th. s.li orgànizati.rr |N.ess iheal g) oI th.
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Gi\È thc qu.stiÒn Òn th.Iloor ìhe 1neànnig
and rol. oi cnerg\'Ànd ntormation in th. cof
le\t ol biolo$ and ntdi.nre it is PcrlarF5 u-<È

fLLl to rccall thal thc fo+ Gàlileen d.\ elopùÈnt
oi ph\!{s rtitn.ssed r lo,Ìg nmnrg disPute
abo.,ithe proper neasrrc oi "!xantit1 oi
inotion." Lìne sd1.ol advocated rrr., n.nr kn.ùn
a5 nìÒlrenhN. A s..ond slpf.rtÈd !,r ''2, nÒ1t

Lnotln as lineti. en.rgt: E\enlrulh il ras rÈu

()ùnized that (onse^ atiDn of rnomentrùn is àso
cìlrte.1 rrithsrnmetn of sfirièl rrànslauons.
whìle .onsen àtnni oi toiil energ! (Potcnh.l.s
Nell as knreti.) ij as{r.iited (ith slmmeh'! o1

tine translrtion ate., tith th. adrent Òi r.la-
iì\it! enÈrls in.l .rrnÈntrurì .oll.l bÈ s..n a:
a5pe.ts oi a b(ùler eocrgv momÈntrtn lcr:or
Con.epts a::eeùingh dn eÈÈ ànd indcfenJe t
ar in.rila in.l h.at.ould be n]}sum.d !fLlÈr a

On tfe nL(Ii.c it might àfpcar ilrlt thÈ.uÈ
r.nl debates or.r the Pr.per dcjjnltioù .l hlor
ùìatiof ioreshador r snnìh.lc!ell,].m.nt oi
!setuì distlNtions iùd .t.nlLì! I xnlfl.ÀinD. ThÈ

titlLìtion ls.liffÈrÈnt in a baslc ÈsPÈd, hore! Èr

\\lìen rrst.m: reàdì a..rtàjr le\Èl .f con!.ler
it\, .omplclc and pLe.isc d.soiPii.n b..o.les
inlP()ssibl.,Ursià.tions indi,imer'orlsllil
..ptxrÈ dilf.r.nt è.Pe.ts ol thc teù'itor1 .r
ine\ it.rble.lt is not i. Èàst for tlre $.iologisl,
the Lln ogisl, tlre thelnùrdtn.nli.ì+, ànd ilre
se iotl.ian b tràNform t. e:.h.th.r's sfoes

,,, ì'.
icr.n.e bett\'ecn lfìtialand final uncerlàintr is
quile lo.ìnùnh crrti(i/È11às not doùrg thls or
that j()b Ne!.riheles.. ìt robunll reLììì! ìts st.r

hrs., tlìe lnosi.onnn.nh uscd deftlitlon oi
ù omrÈtn!ì. The.edron,I b.lir\e, ii th.t its
illerÈL]!ic. is it5 rirtùe: it is a nakÈd d.Iniuon.
xnb.und to if! pàrti.ular ir.,nÈltorl.lts 01
tÈnt dcrncs ir.ù th. prccellure Ior bindnlg it

l rilllrere r.sìsi ftrrther ùrnùcnt on thesL'

.on\..tùrs and prc.edxrÈs (dlscusrd it lenglh
!ì mv book on b,i.logi..l adiptabllitt lc.nrad

òl
É.m.(rìl ù \!h!.li 1 cist these t..lùi.alìtìes

ìli.r..l a[I rrid ii fr!L:s., rti Cd,rt r i.r S.i, 'i.r .n!'
,lrn!, 0lrlrr !rn!,,l,,rri,rJ lrÙorriory ar llir1/ra
Siin, U,rir.rirtrl irr [l'rn],r. Mirri.tn,,.
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