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@ e JAMA Network

From: Cosmic Radiation Increases the Risk of Nuclear Cataract in Airline Pilots: A Population-Based Case-
Control Study

Arch Ophthalmol. 2005;123(8):1102-1105. doi:10.1001/archopht.123.8.1102
NAOYk(718) [F—H& A (B744) KYBIEFLLE.
ZEREZFEELPTLY,

Table 1. Data From Logistic Regression of Nuclear Cataract
Risk Among Cases and Controls According to Employment
as a Commercial Airline Pilot, Age. Smoking Status,

and Sunbathing Habits
Adjusted
Odds Ratio
Controls Cases (959% Confidence
Variable (n = 374)= (n = 71)= Interval)t
Age, mean, y 66.1 746 117 (1 12-1.22)
Employment
Never a pilotf 310 S6 1.00
Ever a pilot 64 1s _35)
Smoking status
Never smokedx 250 12 1.00
Ewver smoked 124 S9o 1.92 (0.92-3.99)
Sunbathing habit
Not a regular sunbathert 327 63 1.00
Regular sunbather a7 8 0.21 (0.38-2.20)
*Data are given as number in each group.
+Data have been calculated in a unigue Mmultivariate analysis, taking into
account simultaneocusly all the variables.

FReference group.

Data From Logistic Regression of Nuclear Cataract Risk Among Cases and Controls According to Employment as a Commercial
Airline Pilot, Age, Smoking Status, and Sunbathing Habits
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Graefes Arch. Clin. Exp. Ophthalmol. 240, 543-547, 2002
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* Risk factors, cataract and racemization of
Asp in lens proteins

Risk factors Catarac | D/L ratio of Asp
in lens
proteins
60 days after 15 Gy +++ 0.04 —0.06 50%
(mouse)?)
18 months after 5 Gy +++ 0.05 —0.09 44%
18 months (0Gy) (mouse) + 0.05 —0.06 20%

1) Fujii N. et al. J Rad. Res. 27, 183-190 (1986)



* Risk factors, cataract and racemization of
Asp in lens proteins

Risk factors Cataract D/L ratio of Asp Growth
in lens proteins Rate

60 days after 15 Gy (mouse)’ 0.04 —0.06 50%
18 months after 5 Gy +++ 0.05 —0.09 44%
18 months (0Gy) (mouse) " + 0.05 —0.06 20%
UVB (5J/cm?) after 72 hours +++ 0.02 —0.20 900%
(6 week-old rat) 2 (Asp 151 of 0A)

1) Fujii N. et al. J Rad. Res. 27, 183-190 (1986), 2) Fujii N. etal. Exp.
Eye Res. 65,99-104 (1997)



Risk factors, cataract and racemization of Asp in lens proteins

Risk factors Cataract D/L ratio of Asp | Growth
in lens proteins | Rate

60 days after 15 Gy (mouse)’ 0.04 —0.06 50%
18 months after 5 Gy +++ 0.05 —0.09 44%
18 months (0Gy) (mouse) ! + 0.05 —0.06 20%
UVB (5J/cm?) after 72 hours +++ 0.02 —0.20 900%
(6 week-old rat) 2 (Asp 151 of aA)

80 Y human aA-crystallin3 o 0.02 —0.20 900%
80 Y human aB-crystallin? 0.02 —0.10 400%

1) Fujii N. et al. J Rad. Res. 27, 183-190 (1986), 2) Fujii N. etal. Exp. Eye Res. 65,

99-104 (1997)
3) Fujii N. et al. Biochim. Biophys. Acta 999, 239-242 (1989)
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20,0009 60min
C

Ultra sonication & Homogenized in 2mM 2-
mercaptoethanol 35mM Tris-HCI buffer (pH7.4)
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37°Ii 20h

LC-MS

¥

1) Identify the tryptic peptides .
2) Analyze D/L ratio and B/a ratios of individual Asp
residues in all crystallins
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Fujii N. et al. J. Biol. Chem. 287,39992-40002, (2012)
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Laganowsky A. et al. Prote/n Sci, 19:1031 - 1043, 2010
Smith MA et al. PROTEIN SCI. 16, 615625 2007,
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