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Visualization of lens protein concentration gradation using X-ray
phase-contrast computed tomography and application to characterize
the pathophysiology of ophthalmic disease.
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Abstract

The concentration gradient of lens functions to correct spherical aberration. Development of visualization
methods of lens protein concentration may contribute to reveal pathophysiology of ophthalmic disorder. We
have previously found that phase-contrast X-ray computed tomography (CT) using Bonse-Hart type
interferometer could be a possible tool to visualize the protein concentration gradient in lens. However,
concentric artifacts remains even at higher energy observation. In the present study, we used Talbot
interferometer to improve the measurement accuracy. Formalin-fixed eyes mice at different age in week (1, 2, 4,
8 weeks) and raw mice eyes (immediately after exenteration) in physiological saline were examined in BL20B2.
We could obtain images showing protein concentration gradation in developing mouse lens without artifacts
using Talbot type interferometer. The obtained values of lens protein concentration were compatible with
earlier studies.

[ 5 L AF5E A #Y Pz L. ANEIZ W TR EIEDTER
KB AR RS A ST 2 0 & i 3 S iR ZERBICHENSDIZTEHZ L Tholz, 22
IR T BB E R L TWD, Bk TERIE L > X TIEEREINGE & T 2 A5 4

KOEMIZE > THFEICEETHLIN, Ko OEWCELZELRmO [T, ORMERET
YA RXEDRPNENR DY, BAEHOME 5., ZOKRENEEZMETOIEHERZLT
ZIEHIR R D 5, = 2 CTHEMELOBIETHE W2ORTLHIEEEENEGLS D KRE
MEaNTHEZ, KdEoEEZG LTHE HWOZUAZREAR] THLZ L3AbIL

— 158 —



TV, PLEAE A B T AT o 07 1A 1T
Molo, THE TOMBEHFEIZ T Bonse—Hart
RIF W d 2 O 2 CT HE I 10 K
RN D & 87 i B L o "I & SR L
A BECTR IR, WL 70 & OB E Y O
HIZ Z 0 Al O LR JE AN O =25
— T UVEIVBEWVWEETHL I L EBRL
TWiz, = CTKBERNEBIZT —F 7727 F
DIELMBERZH Y . AEOFEER TIE Talbot
TG 2 A TR o 508 L ik 5 R o
i 2wk A7z,

(B ]
BL20B2 {2 T Talbot BTGk 2 F V72 A AH 72
CT HEZMANL T, X RLF—IL 15
keV & U7z, flik, EBEEAKEEIZIHO
BREOREKIZTEEDOX Yy ) T L—1a v
EiTole, WEIINTHRNLVAT VT B RIZT
BE L7z~ AfHIRER (A% 1EE, 28
e, 4B, 8MEs.). BRLUETHEL DAL
% 8 Wi D~ v AEHIIRER 2 FH T2,

[t ]

At R IZ & D AKEIRNE O & X T R
AR DL E LB RS GO Tl 5 2 &
N, A% 1 TIEHL O EREHA &
JEDER ORI EEERAL . = LT OO E
N D H DI NBE SN, KRIZHE->T
KE AR EITHEIML, A/dD 7T 71T F— A4
WICEL LTz, (K1, 2) IRERFRIE 1 HIE
MK 90 43 L Aey) [EEHE L OEAT LK
RN EE 5 L OV IO oD Bk 3 % il HY
THZENHIKE, (K3)

[&£]

SHBIT VA ML —RIT LY KO JEST &
B~ D REB % BN L. 58T 7 S0 I
I IKEIRDWEA & B E M ORI 21T 5. £

7o AWNBEE T WIS TR O BCEL & o Bk

ERATLOTETH D,
A®1E8ER %28 12

% 11} wg"'ﬂ'\ i

2

&

o 12

*® sl ﬂ
Yoo 1 2 o 1 2

8t (mm) B8 (mm]

EERGEB )l sus i A

m

KBUBE (g/c
5k

KEHRIE (g/cm”)
R
S

\

2

o
-
o

1 1
B8 (mm) 5ER  [mm)

AR & REIRN 2 R RE AR, Atk

X1
bl e e '-I-"L & JEL I

1HC C— T o R A B 82
éﬂ'é RNk o THEIBE S F oz o> TR
LARICHFRINT 2 K 512 d, & el & AT
fiﬁﬂ: ROk & EE T\ o &AL
P e kSHRBAE
o KBERFE °
‘:,—\ 1.25 °
£ °
H2d ®
) 1.2 L
m g
& °
ﬁm 1.15 . *
LI °
® .
1.1 [ ]
L ]
1.05
0 2 4 6 8 10
4158l [week]
2 REICEE D KRN Z o R, F o
KRN KA, R KSR EE, 5155708 %
VORI BEED AN R,

I3 $iif HH 7 5] 7 ffﬁé 7= 8~ v AR
o AR N Sy BT AU O
ﬁfEﬁ%LBE SN : NHKD,

— 139 —



	0000表紙.pdf
	0000目次
	0001概要
	0002本文
	0003表3



