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L ens hardness not related to the age-related decline of
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Using atomic force microscopy, Ziebarth et al. [1] mea-of the donor tissue, it is unlikely that these studies accurately
sured the Young’s modulus of the center of infeesh mon-  reflect in vivo lens stiffness. Interestingly, even these altered
key lenses from donors 4.2 to 10 years of age. Young’s modérozen lenses, from donors less than 25 years of age, show no
lus is a material property of the lens that is directly related tdemonstrable changes in lens stiffness with age [16].
its hardness. From the data given in Table 2 of the author'§he authors’ study diresh primate lenses further confirms
paper, we calculated the coefficient of determination and founthat lens hardness is not responsible for the age-related de-
Young’s modulus of the lens, and therefore lens hardness, dagdihe in accommodation that eventually results in the clinical
not appear to be related to agés®03. During this period of manifestation of presbyopia [17]. The etiology of the age-re-
life, monkey accommodative amplitude declines linearly bylated decline in accommodation is normal equatorial lens
approximately 7 diopters [2]. Therefore, the authors’ data, igrowth [18].
contrast to studies of non-fresh lenses [3], demonstrates that
lens hardness is not related to the age-related decline in ac- REFERENCES
commodative amplitude. 1. Ziebarth NM, Wojcikiewicz EP, Manns F, Moy VT, Parel JM.

Consistent with this conclusion, in vitro experiments that ~ Atomic force microscopy measurements of lens elasticity in
evaluatedfresh human postmortem crystalline lenses from ~_ monkey eyes. Mol Vis 2007; 13:504-10.
donors less than 40 years of age similarly found that there wasBit© LZ. DeRousseau CJ, Kaufman PL, Bito JW. Age-dependent

. . L loss of accommodative amplitude in rhesus monkeys: an ani-
no change in lens hardness with age [4]. Moreover, in vivo

. . mal model for presbyopia. Invest Ophthalmol Vis Sci 1982;
measurements of optical density [5] and lens fluorescence [6], 53.93 31 presbyop P

which are associated with lens hardness, have not been fougigs|asser A, Campbell MC. Biometric, optical and physical changes
to correlate with accommodative amplitude, and the speed of  in the isolated human crystalline lens with age in relation to
ultrasound through the lens in vivo does not change with age presbyopia. Vision Res 1999; 39:1991-2015.
[7]. 4. Nordmann J, Mack G, Mack G. Nucleus of the human lens: IIl. Its
While experiments that have evaluated the viscoelastic ~separation, its hardness. Ophthalmic Res 1974; 6:216-22.

properties of thawed lenses following freezing at %Z0in Alio JL, Schimchak P, Negri HP, Montes-Mico R. Crystalline lens
liquid nitrogen have observed an age-related increase in nuclear ©Ptical dysfunction through aging. Ophthalmology 2005;

. . . 112:2022-9.
stiffness [8-11], these observations are subject to concern over

h llecti d . fthe ti It has b hovi Luo X, Kymes SM, Gordon MO, Bassnett S. Lens fluorescence
the collection and preservation of the tissue. It has been shown and accommodative amplitude in pre-presbyopic and presby-

that: opic subjects. Exp Eye Res 2007; 84:1013-7.
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racts but does not affect nuclear cataracts [14]; and age and its relevance to accommodation and presbyopia. Graefes
4. Freezing alters the distribution of free and bound water ~Arch Clin Exp Ophthalmol 1991; 229:294-6. _
within the lens [15]_ 9. Heys KR, Cram SL, Truscott RJ. Massive increase in the stiffness

. - . _of the human lens nucleus with age: the basis for presbyopia?
Since freezing can affect the protein structure of the hu- . 2004: 10:956-63.

man lens and will, Consequemly’ affect the sh'ear moduli 0_{0. Weeber HA, Eckert G, Soergel F, Meyer CH, Pechhold W, van
the lens cortex and nucleus differently, depending on the age  ger Heijde RG. Dynamic mechanical properties of human lenses.
Exp Eye Res 2005; 80:425-34.
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