(287)

IR =

RN DJEIT R, HRDEBEV Z DIRERZILIZTDOWT

FREBIERRZERMFEEE
%’i? M EE Ot

REFRACTIVE INDEX AND CONSTRAINGENCE OF THE OCULAR LENS
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Department of Ophthalmology, Nara Medical University
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Abstract : Purpose: To analyze the change of the refractive index distribution, and
Abbe number of the lens near body temperature, and investigate their effects on the
refraction of the eye.

Methods : The materials were crystalline lenses extracted from ten pig eyes. The refractive
index, chromatic dispersion, and Abbe number were measured at 36=3°C with the Abbe’s
refractometer.

Results : The refractive index was the highest in the lens core (np, =1.4236) and significantly
low in the peripheral cortex (np,=1.3881) (p=0.0001). The temperature had no effect on
the refractive index of the lens core(p=0.9404), but at the peripheral cortex this index
increased with the increase in temperature (p=0.0107). The chromatic dispersion
decreased in the peripheral cortex with the increase in temperature (p=0.0281). Although
the mean value of Abbe number of the lens ranged from 28 to 42, the regional differences
were not clear (p=0.0803). With the change of temperature, there were regional differ-
ences in Abbe number of the various parts of the lens; this index tended to increase with
the increase in temperature in the peripheral cortex.

Conclusion : The refractive index of the lens was found to be high in the lens core and low
in the peripheral cortex. The chromatic dispersion as well as Abbe number in the inner part
of the lens were not constant, but clearly showed topographic distribution.

Moreover, their optical characteristics also showed temperature dependency.

(&EEEE. J. Nara Med. Ass. 50, 287~293, 1999)
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Table 1. Refractive index of pig lens parts on each temperture (Standard

deviation) .
33C 36C 39C

Anterior 486nm 1.3896 (0.0169) 1.4005 (0.0165) 1.4032 (0.0152)
cortex 589nm 1.3830 (0.0179) 1.3955 (0.0175) 1.3971 (0.0155)
656nm 1.3761 (0.0182) 1.3902 (0.0167) 1.3910 (0.0147

Core 486nm 1.4267 (0.0061) 1.4295 (0.0027) 1.4269 (0.0035)
589nm 1.4212 (0.0067) 1.4236 (0.0032) 1.4212 (0.0042)

656nm 1.4146 (0.0060) 1.4198 (0.0048) 1.4149 (0.0055)

Posterior  486nm 1.3840 (0.0082) 1.3865 (0.0187) 1.3945 (0.0168)
cortex 589nm 1.3796 (0.0096) 1.3819 (0.0182) 1.3882 (0.0147)
656nm 1.3729 (0.0090) 1.3772 (0.0189) 1.3858 (0.0155)

Peripheral 486nm 1.3898 (0.0074) 1.3923 (0.0135) 1.3983 (0.0059)
cortex 589nm 1.3850 (0.0054) 1.3881 (0.0145) 1.3931 (0.0053)

1

656nm  1.3777 (0.0074)

1.3813 (0.0129) .3889 (0.0059)
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Fig. 1. Refractive indices and standard deviation of
antrior lens cortex of pig on each temperature
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Fig. 2. Refractive indices and standard deviation of
lens core of pig on each temperature
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Fig. 3. Refractive indices and standard deviation of
posterior lens cortex of pig on each tempera-
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BEEML, HAFENTEEEZYRD(t&EE, P=

BOX

0.0107) (Fig. 7). Z OEFIZATER®S X OO K Sk
BrBWTHAETH 70
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0.0461), LMW W TREN EFT5 3 EEECRS
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y SEOJMEIC L BB, LI 6CDO 7 v ~FHE
BICKE o e 3t RE, P=0.018D), BUMTIHEE
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0.0141)(Fig. 5, Fig. 6).
IS, BHC oW T LA RELIR D Shic s
f-(t#5E, P=0.0678, P=0.2631).

Table 2. Abbe number (Upper) and chromatic dispertion (Lower) of
pig lens parts on each temperature (Standard deviation)

33T 36C 39C
Anterior 28 AD 38 (9 32 (6)
cortex 0.014 0.010 0.012
Core 35 (5) 43 (0 35 (8
0.012 0.010 0.012
Posterior 34 (9) 41 (5) 38 A
cortex 0.011 0.009 0.010
Peripheral 32 (6 35 (D) 42 (D
cortex 0.012 0.011 0.009
50 504 50 50
40 40 404 40
< 5] 15} )
[0 Q Q
2 £ Y £ £
=} 2 =] 5
o c o
S 30 \ © 30+ ® 30 o 30+
@ Q Qo Q
g o) o] a
< < < <
20 20 20 20
33 36" 39 33" 36" 39 33" 36" 39 33 36" 39
Anterior Lens Cortex Lens Core Posterior Lens Cortex Peripheral Lens Cortex

Fig. 5. Abbe number of pig lens on each temperature

Fig. 6. Abbe number of pig lens on each temperature
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