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THE PRESUMED AND APPARENT ROLE OF LENS 

ELASTICITY IN THE ETIOLOGY OF PRESBYOPIA 

BENJAMIN KISLl N, Q. D. 

Bloominl!lon, India ni , US.A. 

Presbyopia is defined by Ihe Diclionary of Visual Scienceu as " A reduclion in 
nccommodalive nbility occurring normall)' wilh age and necessitaling a plus lens 
addili on for satisfaclory 5<:e ing al near, somelimes quanlitatively idenlified by the 
recession of the near point of accommoda lion beyond 20 cm." WebsterH and 
Dorlnlld5 attribule the disminution of accommouation lo the "loss of elaslicily of 
the cr )"slallille lens" which is generall)" believed due lo sclerosis, or haroen ing of 
the nucleus of the lenll. 

Thomas Young25, who prova! concl usively Ihal Ihe aet of accommodation was 
mooialed Ihrough Ihe alteralion in shape of Ihe cr)"sla lline lens in man, commented , 
" It has been observoo thal the cenlral parl of the cryslalline be<:omes rig id by age, 
ano lhal Ihis is lI uffieienllo accounl for presbyopia .. ~"t!. This remark makes il evidenl 
Ihal Ihe clas&ic concept of the cause of presbyopia dale! back even befo re 1860. 

A statement by Donders4 crystnllizes Ihe rcasoning regarding lens sclerosis as Ihe 
basis for presbyopia. " In the finl place, it mny be asked, in general, how ano from 
whal cause il ¡s, Ihal al so earl)' a period in life, while a ll functions, and especially 
that of Ihe muscles, are in a stale of progressive developmenl, Ihe power of acom· 
moda lion, which depends upon muscular action, aIread)' 105e5 in extent ? I\ S il must 
be admitted, Ihal Ihe ciliar)' muscle has continued normal, and is therefore sli ll il! 
full force, we come readily to the inference that, a t least in lbe fir! t instance, the 
disminution is lo be !!IOughl exclusive!)' in the condition of the parlil, which in accom· 
modal ion are pnS&ively ahered, and by 110 means in the stale of those whereby the 

• 	 T he fo nlenb refIect the penonal .. ie .... 01 Ihe aulhor and are nol 10 he ron ~lrued ' 8 
oUidal Air Force poliry. 
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ehange is aelivcl )' proouced. Now Ihe orga ll whieh is JXl55ivelr altered is Ihe lens. 

15 the ea rly disminution in the range of aceommodatioll -1: lo be expla ined frorn 

Ihis? We know Iha t a l an advanced time o f life, Ihe lens is fi rmer Ihan in youlh . I 
Ihink. I may even asscrt Ihal the ¡ncrease in firlllncss cornmenecs nI nn early 
periodo Now, il is in consequence of Ihis grealer firmn e55 Ihal Ihe same muscu­
la r action can no longer produce Ihe same chall1;c in form of the lens. It is 

therefore ver)' pl"obflble thal the cady disminution of +depends Ihereon". 

Fuehsll di fferentiatOO between phyt.ica l accornmooation, the actual a lteralioll 
o f Ihe lens, and physiolog iea l accornmooalion, Ihe action of Ihe ciliary muscle. 
The " m)'oo iopler" was inlroduced by Flierenga\ll as a unil of Ihe ph )'siological 
component in accornmodalion, Le. Ihe conlraclile power of the ci liar)' muscle 
required lO inerease Ihe refractÍ\'e power of Ihe lens by one dioplcr. ltegard leM 
of age. the}' believed, the same amounl of cilia r}" contraction is requi rOO lO 
produce a g iven change in Ihe form o l Ihe len!! wilhin Ihe limils Ihal lhe lens 
ca n change form o Wilh increasing age. leS! and less of Ihe rnusclc force available 
can be ulil ized. 

The reaction of 2013 subjecls lo homat ropine was studied b), llua ne6¡ Ihe 
<Irug prod uces a g radual pmesis of Ihe ciliar)" muscle, If Ihe same a mounl of 
ph )'siological accommodation is available regardless of age, lhen Ihe )'oun~ . 

who do manifesl 8 clase nearpoint of accommodalion , shou ld show 8n almOSI 
immediale recessiOIl in r~ponse lo Ihe cycJople;:; ie, and lhe older individuals 
should nol reacl unlil lhe ph)'siological accommoda lion in excess lo need had been 
absorbed , Hi.!l re!!ulls 5.howoo a more rapid reaction b), Ihe ofdcr people. Ouane's 
findings loo him lo conelude lhal Ihe "ciliar)' energ)' dim inish~ with age almosl 
in proporl ion 8! Ihe manifest accommodation diminishes". 

This eonclusion slim ulated Henderson'sU histologica l slud )' o f 8 series of eyes 
in succeS!ive decades from ages 10 Ihrough 60, and he reported progressive 
scJerosis of Ihe inlersti lial tissue of Ihe lenso r and sphinetor divisions of the ci­
Iia r y muscle, "Ciliary sclerosis" in lhe sixly year old was Ihe desc ri ptioll g ivcn 
fo Ihe muscle fibers imbedded a nd walled in by con neclive liS!ue, and Ihereby 
prevented from exc rti ng Iheir phys iologieal actioll . 

Henderson further noled thal if lens is subluxaled in an individual in advan· 
ccd presb}'opia il presents 8 m)'opic len licular refraction. Although lhe nucleus 
becomes eomprcssed a nd sclerosed, Ibe corlex is never senile si nee ncw fibers 
are ah ..'ay! being added lo it , lherefore regardless of age, Ihe lens ca l>su le will 
assume a mOTe spherical form if il is released from lellsion. 
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A dela iled ¡¡Iud y o f Ihe lens ca psule convinced fincham 8 il is highl y ela3tic. 
a nd due lo varying Ihickneues. Ihe lens wou:d be fl altened where the capsule 
lO'as Ihickt!Sl, and would bul~e where il was weakes! UpOIl rclaxalioll o f Ihe sus· 
pensory ligamenls. Maxi mum curva ture occurs al the poslerior pole for Ihe 
capsule there il> ..ery Ihill; capsula r Ihi nnin~ a l Ihe a nterior pole is olso SCCII , 

and in at:comnlOdation Ihe Ihicker pcriphc ral Illlterior capsule compresses Ihe 
lens substa nce lo a g reater tlegree resulting in the assumption of lhe hyperbolic 
shapc. 

By 8 11 ill ¡,;cniou~ slil lamp a rran¡:'Clllcnt , Finchalll" phulographt.·d Ihe ullaccom· 
modated a nd accommodale(1 lens of a 22 yea r old ind iv i(lual who had suffere.J 
Ira umalic all iridio of une eye. It was cvident Ihol Ihe nucleus as well as Ihe 
cortex underwent a change in fo rmo and this COll vinccd fincham that !K:lerOllis 
uf Ihe nudeus i5 suUicienl lo at.'Counl fo r Ihe devdopmclll of prt.'sbyopia. 

Fillcham' mcas ure<! the radius of curv81u re of lhe a nte rio r surface of eXlir· 
pa le<! levels from subjecls aged II and 65, and found 5 111111 ond 9.5 111m TC!' 

pccti vel)' al lhe ccnler of Ihe wrfact:. Since Ihe~e l en~es are assurned lo be fr t.'C 
o f al! reslrai lll lhey a re accommudaled as fa r as Ihe nalure of lile le1l!~ subslance 
and capsule will permil. He therefore conc!u(led " Ihe loS! of act:ommo<lation in 
lhe ;;enile lens is due lo Ihe inabi lily of Ihe capsule lo mould Ihe more r i¡:. id IClIs 
5ubsta nce inl o Ihe accommodaled form". Fincham expre!iscd doubl Ih al Ihe re· 
ce!ision of Ihe lIt:ar poilll al all age as ea rl )' as il is manifeslecl ilS lhe n:sull of a 
loss of cilia ry power due lo increa!!ing inlerst ilia l ti!!!!ue among the muscle fibe~. 
Graves!! ha(1 repo rled a n individual who had suslained injury lo his ere, and 
Ih:! enlire lens 5ubsla nce had been absorbed afler Ira uma . leavi ng the em ply 
Iranspurenl capsule in situ. Fincham observt.-d Ihe ca psule reslxJU5t: lo uccom· 
modal ion when Ihis indi vi{lual was 40 yenr! old, and he was cOllvincecl that 
Ihe chall~e which occurred eould 1101 be produ t.-eO by a ciliar)' Illusc!t: ..... ilh 
ol1ly ·'onc·lhird of ils orig inal power". 

To cxplain wh)' full accom modation canllot be maintained indefinilel y by a 
presL)'opc, ami ..... h}· oplical help is preferred e'/en whell his accommodali ve 
llea rpoinl is shorler than his working dislance. Fincham o ffered Ihe fo llowing 
reasoni ng. hAs Ihe lcns subslunce l)(!comes hardee wilh ilge, geealer force from 
Ihe cllIstic ca ps ule wi Jl be required lo produce a g iven change of cUfvalure. 
Thi s force, in view of the claslieily of Ihe suspcnsions can onl )' be a ppli l.-d by 
g realer conlracli o/l of Ihe ci liary muscle. COllscqucnll y, a force approachillg Ihe 
fu ll ca pacily of the musde ma y he required lo produce maximal accommoJalion 
whelher il he sorne 15 or 16 di oplers i11 yo ulh or olll y 1 ur 2 dioplers ill pI,"" 
byopia". The ampJilude of accommudat ion , Ihen, is limi lcd by the ba lance helw~1 1 

Ihe freedurn given Ihe cups ule by lhe cOlllraclillg" muscle, and lhe res istance of lhe 
lens subsl1l11ce lo deformution. 
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Morgan snd Petersl~ louk issue wilh Ihis explnnation. If Ihe o nly eHect uf 
me ci lia r)' musde i! lO release zOllu lar tcnsion so Ihal the capsule CD n mold 
Ihe lens, ciliar)' conlraclion in cxcess o f ca psular responsc should resu ll in no 
increase in accolll modstioll. hui in a sink illg o f the Icns undcr g ravilati onal 
c ffect. Therdore, each dioplcr would require Ihe exltct same relaxation of Ihe 
suspensory ligamcnl! rcgardless of the degree o f lens lIClerosis. 

Thc dc\'dop"u:nt of prC!!hyopia as Morgan l1 ex plaim. it , is a resull of sd erosis 
of ¡he lens !ludc us. sd crosis of Ihe ciliary musclcs, ami a dec rease in Ihe mass 
of lhe ciliary body resulting from a lo!!! of ve5ScI elaslici lY, all due lO aging. 
In 1946 , Morgan l8 rclated lhc tcnsioll on lhe ~uspenso r}' li gamcnts lo Ihe lIlass 
uf the ciliary body which depends on thc changes in blooo volume in Ihis Ilighly 
vllllCuJa r sl rucl ure. COII!;lriClion of the blood vessels Jeads lO a dec reasc in maS! 
which incrcase& ¡he pull on lhc SUSIM:nsory lig3 mcllts ca using lens flaue ning. Ci­
lia ry contraclion woul(1 net:C!!S8 ri l)' necd lo he g realer lo make up for Ihe de· 
crcascd mass. 

Although Ihc eliolo~y of prcsb)'opia is 51ill shrouded in Ihc ullkllowns uf Ihe 
accommodative mechalli~m, lens sclerosis rt."Ceives Ihe major ütlcnlion fo r Ihe 
rt.'<:ession of Ihe ncür poiul ol accummooal ion wi lh a1:;e. lt has becn staled tlutt 
Ihe 1t:ns [oses ib elaslicily from Ihe da)' oí birth by a con tinuou! proceu uf 
s.dcrosis23, hui il mus! be cOllcedCfI Ihis wo uld be exceedi ngly d ifficoll lo dc· 
monslralc expcrilllcnta[J y. Duke· Elder' subscribes lo Ihe same cause and deve· 
lopmenl o f presbyopia commenling, ·' 11 fo llows Iha! Ihe power of accolll tllodalion 
gradua ll}' dimin isht."S, Il process which caTlllol hc considered as a bnormsl alld 
whieh proct.'Cds g rad ually througho ul Ihe whole of life". 

A number of inlcrc!S¡i ng cxpcrimenls ami cundusiollS hu ve heen prcsclllcJ in 
lhe lileralu.re cOlleerning eorrelaliOlls lM:tween IIccommodaliull ami agillg ""hich 
are worth)' uf bricf revie l'o' . 

Lallcasler a nd Williamsl ~ illvesligaled Ihe effecl of prolon¡;cd acc.:olllmodatioll 
111 or litar Ihe l'ullelulII proximum in subjects rallg ing in ages from 2U lO 64 
,'ca rs. No surprise was exprc5Scd when il was foulld Ihal lhe fu r ¡¡.oinl moved 
in . This was cv idcllt by Ihc neces.. ...lry add iti OI1 u f a min us spberica l lens lo a 
"rev iousl}' (Ielermined dislance co rrt."C lioll lo again oblni n mll ximu m \'isual 1Ieuil )' 
al six melers: dosing or n:!S ting Ihe eyes brought rt.'Cuvery uf Ihe o riginal re· 
fracti ve slatus ill npproxima lely tcn minules. The a ulhors assigne<1 lhe ca u:se of 
Ihe advnncemenl of Ihe fa r I'oinl lo "conl rncture" of Ihe ciliar)· 1I1u.!!cle whieh 
WIIS defilit."(1 a~ "a slale of mainlained conlraclion" o r relardCfI re!axalion. i.e. 
al Ihe end of Ihe contraction Ihe muscle (loes nol relurn lo its rt:sling Jlosi tioll 
bu l rcms ins more or lt.'Ss shorlent.·d. This ""al! d islin¡,; uishell from spaslic rigirlil), 
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S1l1f'e apptied ~Iimuli slill produccd a <Iuick [urlllcr eonlraelioll , alL<! 011 rClIl ova t 
of thc slimuti a rapid partial relulCulioll oceurred , Ihese being superimpo5Cd 
011 Ihc eonlracture. HeTe. Ihell . lhe lllt.'c J¡anics opcraling in laten! hypcropiu 
wc rc mude evident. 

The cffecl o f lIla lC.i mum accollllllOtluli oll upon Ihc neU f poin! umu:¡;ed Ihe in· 
vc~t igulors . The eXI:H.'ctalioll was for Ihe c ilillry muselc lo fali gue aher a sho r! 
lime inlcrvu l allJ cause Ihe punetulll prox imum to ret;t:<!e, bUI, in fael, Ihc nea r 
poinl was foun r) lo be doser lO Ihe observer Ihun iniliall y afte r aboul one hall 
minule. II eOlllillUt:d lo advallee wilh repesled me8$uremenls for approlC imalel y 
half an hour al whieh ti me a grad uul n .'ee!Sion oceureJ for most subj(!cls. Even 
alt er un hour of rcu<ling. exerl illg full Aecommooalion, subj ecls were able lo 
rearl al a nearer f>O illl Ihall al Ihe slarl wilh remarkably few subjt..'C Li ve symploms. 
1\ curve plol for 11 54 year old indi vi rlu81 s nd a 1:1 yea r old revea!t:-<! an inleresl· 
ing compurison. The presbyope iniliall y show<:o 1.225 D of aecommodalion , 
IIII(! IIfler five minutes of concenlralt!-<! nell r po inl exerli on 1.346 D was mea · 
sUTed, an IICcollllllodati ve gain of more Ihan 50 pe r ccnl. The youngsler re~ i s · 

le rc(1 11.75 D of accommodal ion a l Ihe beg inning. nnd achicvc<! 16.00 D ni Ihe 
eml o f Ihc sume lime period ~howing about a .15 ller cenl gain. 

Tlle cllhallccd I1ca r poil1l effect could 1101 be explaillef! on a muscular basis, 
for the cilia ry muscle dOt..'S Jlol acl d irecll y on Ihe lens, huI o n Ihe suspellsory 
liga menl, IIml an excess conlraclion wo ulrl o nl)' cause the lens lo become more 
mova bJe and Img ullfler gravilationaJ ~JUII . The a ulhors Iherefore concl urled lhal 
undcr susta ined ciliaT)' muscular conlraclion fo r pu ncl um proximum wilh re· 
sultll nl zOllula r rclu xatioll, Lhe lens g raduall y COllli nues lo becomc more ami 
more corlVex . " Perhaps ils sudare dot.'S 1101 oc""Cornc more COllvelC; il ma y be 
Ihut il is some of ils (Iccper Ja)'ers Ihal gradualJ)' become more eonvex". Lens 
" viscosil y" was clllployed lo explain Ihe in iliaJ ra pid change foJlowed quickly 
hy a lapc ring off in a slower anrl slower change under continuou!!!y aCling force;¡ 
applicd lo Ihe lens froln wilhoul Of wilhin. The chun)!,c in shupe whieh results 
um!er tire influcnce o f slress is stilJ wi,hin Ihe lilllits of elaslicil y of Ihe lens. 

The cffL""CI of ug illg on Ihe sl.lt.'ed o f accommo<!alion was studied by Allen1. 
1I11d he noted Ihat the lime lo accollHnoda!e so..'C IIlS \tI ine rease as tlle a mpliluue 
decreIlSl.."S. It was also foum! Lhal for all ages thc time 10 re!ax WII! dt.'C iue<lI y 
fasler Ihan lo uccorn moJalc. In an illuslrale<1 cOlllparison. where ampliludes 
were C<lual the )'oun:.:er ind ivid ual showed more rapid a<ljusl menls bolh in 
acconunooalion ami relaxation . A[en employt:d a Badal oplomeler witl! lhe d is­
tant largct sel al Iheorel ica l iufinily and lhe near Inr¡.;el was va riahle as lo 
(!islance. A liming ci rcui t recorded Ihe suhjecl's reactiOIl time respOll!IC to accO/Il · 
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modate or rchlS. The agc $prcud of his subjech ""as 7 to 49 yellr~. Kirchhoff 14 

in 1941 hlld malle accurate ohjective rncu! uremenls of at:t:ommodat ion reluxa· 
lioll resl>OlIses by pholographin~ Ihe cha nges in lens shape. bul correspondellce 
of findin{::1I was nol diM:usseO. 

The fa sler cha nges in at:t:omm()(lation 111 you nger ubservers were assiglled to 
11 lower viscosily of lens subslance, or lo a ;.!: rcalcr S(!paration of the lens fibe r!! 
1>.. llu...d in visease muterial, witl! prdcrcllce ex prcSl!ell for the lalter cxplana!ion. 
This would accoun! for the decreasing ra te al which Ihe cciling of accornmodatiol1 
is approached, illllicali ng Ihal Ihe lim it of slretch or ddorma!ion of the lens 
ribers has !K."l:1l reache<!. \Vilh the numlx:r of ribers inerca!!ing and Ihe amount 
uf viseosc lI1aterial decreasing with age " the ulI10 unl of lolal 'sli p' of Ihe como 
poncnts within the lens lIIu,.1 therefore Ix: r(:(luCl.,<1 ""hile 111t~ (riction bclwccn 
Ihem i,. increased". This ugTl,,'(!!! in cuncept with the Lanca!ter·\V illiaIllS con· 
elusion cxpresst.'11 IIbove. 

The tahh..'S u f accommodation of DOlIl!ers and Duauc apply lo nmplit udl.'S ,) f 
8ccornrnodation for llIid·Europeans. In 1950, Hambol' o ffered tbat Eg:yplia n, 
Creek. Italia n a nd olher I>cople clo~r lo Ihe equator dcvclop prel3hyopia cllrlier, 
a nd Scund inav ian people latcr, thuu tu Ihe mid·E uropeolls. Whcn cthnic Asiatic 
!l1(lians and mid ·Eu rol>cans were COmparl.'1! in UII accummodalivc age stud y!o. 
il \I'as fo und tha l practical equalily e;l:i~1s fo r Ihe 11'1'0 groul"' at a8c lell. bul the 
India n al.'Commodalivc abiJi ly is le~ for all ages be}'oud. COlIsidering an am pli. 
lude of 3 O as the criterion ror prt:9hyopia. IlIdians become presbyopic at agc 
38. while mid . Eu ropealls reach Ihis stale al age '1.6. The firulings were rCl>ortoo 
wilhoul conjl.'Clu re as lo rhe cause o f Ihe mnrkl.'1! sprea(1 in accommo<lali\'c a m· 
pliru{le hetwt...e n tht..~ ¡;roulJS, Said amI Weale21 fou nd as mueh as a 5 I>cr cenl 
dellsil )' di fferellce in comparing the l ran~missi\' il r of lellfes in Sil u in Egypl ian 
;]11<1 Bri!ish subj l."Cts agt..·d 25 lo 4,2 yeaT$; Ihe former'!! lense being fellower 
Ihan the Brilish. The su mple was small ami lhe ca use for Ihe increased density 
was 11 01 eslublishe<l. bUI the nuthors opine<j thal a gCllclic busis was morc likely 
than prolongt!<1 exposure lo lhe SIIII . The possibili ly Ihal Ihe denser lens may 
be k'SS amenable lo dcfo rmal ion Ju!.! lo pigmenl!llioll ad<li ng lo viscosi ly is 
suggesled bv Ihis wriler. 

Thc dcvelopment of I'resbyopill from f¡ vc lo lell reu rs carlier in Ne¡;rot.'S than 
\Vhiles was reportcd by Covdll ufler unal)"zing ·'severa ] Ihousa n{I" clin ical re· 
cords o f workcrs in Ihe Panam¡"¡ Callal Zone. Allhough Ihe lIumber of Ca ucasia ns 
who had spenl thdr entire lives in lbe Irop ic~ were too few lo draw a defini te 
cOlldusioll , he bclic\'cd Ibe dime migil l wcll prt..-ci pi tale ti prc(lisl>osilion to lens 
sclerosis. Covell ruled out lliel I1S a cause, fo r al1 ahumlll111 ami cllsil)" oblainll ble 
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liuppl )' o f natura l food was avuiluble lo Ihe Iropica l nalives. The higher per­
cClllagc of dcgcncrative d isease! in the Negro ¡wpulatioll was uffen:d as anolhc r 
possiblc fa clor in Ihe cnrlic r o ll !!C1 o f presb)'opia" . 

'rhe Insl correlalion helween preshyopia ami agi ng lo he reporle<! here eoncerns a 
~ tucl y made by Bcrnstein ~. The fae! Ihal ind ividua ls differ in Ihe age where retrac· 
¡ion nf !he nea r I>oi nl necessi tales l!peclacle correction, indiealed tha! prt.'l!b)'opia doe!! 
11 0 1 develop al l ile sa me pa(."e fur all ~rsons . Workillg ""illl Ihe recon ls of imli · 
\' i(l uals wllMe ,Ielllh was atlrihuh.'iIIO nalura l ca uses. Hernslei ll fouml the a;¡sociolioll 
Ix:I" een cx pt:eled length of life and the de;:: ree of preshyopia wal! slronger thun in 
eompa rison with g rayi ng. rou r Ihousa nd case!! provided a mean prt..'l!byopie value fur 
eaeh IIge (;lIlIsidercd, IIml th rt."tl c1assifica lions were mi)(le : Iho!ll! wilh grea ler presby. 
opia werc considere(l Ihe dass uf unfa vorable risk I U1; ¡hose of It.'t:scr prt.'Sbyup ia 
lI"ere cOlIsidered Ihe clu~s of fU\'ora hle risk (e 1; and Ihe middle were eOIl l! idered 
du!!!! ( M ). Al age 47, pe~o ns in c1ass I U) had o life c~ pecloney of 17.9 )'ea rs, class 
1M/ an e~ pt.'Ctunce of 22.5 yeu rs, a nd das! I G) and ex~t;tu ncy of J I.U yea rs bnsed 
on H6 cases fOf (U/, 83 for (M i al1(l In fo r (C I rcspecth'el)'. 1'lle l :t9 F 3r 
dif{erem:c in life e~ pt.'C hl11ey between da~scs IUI IIml ICI whell un ly 111II~e 

persollS 11'110 lUId dicd a na tural denth were co nside re(J indica ted un obviousl)' 
differen t risk cx isled. Natura l death causes were given as "senili! y. hearl , ce· 
rebral hemorrhllgc, arlerioscleros is 1111(1 so forlll". 'f'he llifferences ¡'ctween the 
Ih ree cluss(''S were evidcul al cuch llgl: in equal mugnitude when expresk(1 in 
I}t!r(."enl \.'hich was cm l'!o)'e(! Ix'Cause of Ihe rt.'t!uCCll IHe expL'CluJlcy lit Ihe higher 
ages. When Ihe dealh cau~e!! due lo differenl (liseaStlJ ""ere considere<1. the dif· 
rerences still appea red, bul lo a lellSer deg ree. Although women ex!libilt:<! lhe 
su me meun presh)"opie vaJues as men. a mo re lem~ra te mo{le of life was con· 
sidere<! respons ible for their I!:reater life eX IM!'Clancy. 

Sil/limar,. 

Although sclerosis o f lile ciliar)' lIl u ~cle bas b...'Cn u(h'anct:(1 as Ihe ca use fo r 
pn..'l!h )'opia, unu Lhc d...'C reas iJl ~ 1lI:t ~s uf Ihe c iliar)' lu)(I)' due lo rcduced blood 
vol ume has heen offered as a eontribuling faclor in Ihe etiology of I'resb)'opia. 
the clu5Siea l eoneepl of a hilTdc l1 i ll~ lells nuclcu!I o f inereasing proporl ion wilh 
ag ing is ! liIl ,he mOi!I universa ll)' accepled n.,sis for presbr0l' ia. The \'aryin t:: 
thickllCSi!eS o f Ihe human lens capsule. a mi Ihe elastic prc perl y a5Signed lo th i!.; 
rnernbrane is deerne(l Ihe responsible agenl for Ihe molding: of lhe lens inlo il.!! 
cha racterislic h)'l>crholic "ha¡le in accommo(la lion . The lens conten ls (lo nol play 

• M . J. Turner in Enl!]¡lDd ill a llen, ••!i" . lo rollerl tlwla frum I. racli l ioner~ in ...·. lIeretl 
poinn Ihroul houl Ihe world 10 ~Iutly lbe varialion8 01 MCfo",n,otla l;un U"ror";,, !! lo 
tl lmale wn tl rlu·e. Ir, fo,' u ~ NQ 23. l' . 8. Iler. ]4)6 ] , Lontlon. E""I"nd. 
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a complclcI)' pa~~ive role, for l ile exlenl (l f reslw nse i~ go\'erlled b), Ihe vis· 
cosil)' or Ihe relali ve freedom o f Ihe len! fi ben in a viscou! me<liu m lO inlermesh 
115 accommodali ve I'ressure i ~ exerleO by Ihe cU I>sule. 

I'cople nali ve lo hot cl imules apparenl ly demollslrale un eurlier Ollset for 
presb)'opi ll Ihan Ihose living in mo re northerl y region! o f Europe. 8 0lh genclics 
811d Cll vironmell l have bcell propose<! for thia predisposition, a mi since Eg)' pliall 
lenSL"8 have hccl1 ro uml lo be yellower Iha n 8 rilish il m il)' be thal pigmenlll' 
lion a ffeel! Ihe viscosi ly. It appca r~ thal IHe expeclancy ca n be prcdicted by 
Ihe rale o f devcloprnenl of presbyopia: Ihose illfliv iflu tl ls experie l1ci ng a slowe r 
pro¡ncss a re expecled lo enj o)' grealer longevil y. 

Indiana Univer~i l )· . 
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