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Abstract

Purpose : We attempted to analyze the three- di-
mensional ultrastructure of human corneal and
scleral collagen fibrils with an atomic force micro-
scope (AFM).

Methods : A normal eye removed from a 66-year
-old male was used in the study. Suspended corneal
and scleral collagen fibrils were individually at-
tached to glass slides by centrifugation. These colla-
gen fibrils were air-dried and observed with a non-
contact mode AFM in air.

Results : AFM imaging provided information on
the surface topography of both corneal and scleral
collagen fibrils. The corneal collagen fibrils had a
height of 11. 9%1. 0 (mean=*standard deviation) nm
and the scleral fibrils of 82. 5%35. 6 nm. A periodic

banding pattern of grooves and ridges was clearly
found in both types of fibrils ; the D-periodicity and
the groove depth were 65. 7%0. 8 nm and 1. 4610. 50
nm in the corneal fibrils, and 67.3%1. 1 nm and 6. 16
*+1. 23 nm in the scleral fibrils.

Conclusions : Surface topographic images of hu-
man corneal and scleral collagen fibrils were clearly
obtained with the AFM. This technique provides
quantitative information on the surface morphology
of the collagen fibrils at high resolution. (J Jpn Oph-
thalmol Soc 103 : 800—3805, 1999)
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gLl ciizoh, ARoMHL ) Kb LITh
26 THA(A6). 5N, KL 0Bt e PO
i & shlBioy 2 5 — 4 AR E IR L. 2h g T
D5 —4 flifEAED AFM BIEE Tl HHZ R 2 i
Lz Mg 2BE L0 THhoA8, 2
T =4 YHIMED 1 AR 1 A% BT 534 0 f L IR
BN TEBEEZD.

a5 — 7 v HEHE L E O ENPEOMRF O 72 Kk S
Bk, FhmETRE ORIDIT S
HFRMEYS A LN D Z EAMENTW A, S, 4 H
gL PME D 5 — 5 OB ES)
132 A 11,9 1. 0 CF #5 fili + #3 HE {3 7%) nm, 82. 5+
35.5nm T - 7=, F& & 35l L AEE D J i TR L 72
L O D 5 — A RO I (SR IEF R
##15.6+1.50m,74.2+55.7nm T H ", & + @ fi
Bas—2 Mol EREYy>0bnI N /hEhs
.2 b e oM T = L llEHE O EE O E
Wi, X BT TAE O 5 — 7 R o fl A 2 B L
7z Meek 5 "' OFEIZHIGLTWA. ~ 5T, H{F6H
7:fliid TEM B, X BT O RICHETHE DA
v, Bl z 1, Borcherding & Vid ke b Al Je il A & Gl
FTHaT—F MM E TEM TR L, ABETIE
22.3~33.6 nm, M TIE 10. 7~233 nm D EFEEFo 2
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HwiZ iz ah b mhd v, EBRIZ, Scott X 7
TuAuZy 2T h—rHnizyHEMEO TEM Bl
T 775 Y BB —4r A ——5 v 7
T— IS, TR YIRS F v v TS — CEICHEE
TAHIEERLTWS . E/,Raspanti "X 5 v PR
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