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Three-dimensional Observation of Elastic Tissue in Bruch’s Membrane
by Formic Acid Extraction

Tohru Matsuoka, Nobuhiko Matsuo, Hideki Nakagawa and Masanobu Dote
Department of Ophthalmology, Okavama University Medical School

Abstract

Japanese monkey and albino rabbit choroids were treated with hot-formic acid to remove the
cellular elements and the extracellular matrices excluding the elastic tissues so that both three-
dimensional and bird’s eye views of the elastic layer of Bruch’s membrane could be obtained. The only
elastic layer was extracted and observed with a scanning electron microscope. Elastic layers were
frequently extracted as translucent monolayered sheets with oval, sector-shaped fenestrations of
varying sizes. Elastic fibers of 100~200nm in diameter crossed each other in these fenestrations. Other
fine fibers connecting these elastic fibers and their sheet-like elastic plate were also observed. In
Japanese monkey eyes, lattice structures formed by thick elastic fibers, 200~300nm in diameter, were
conspicuous. This method proved suitable for the observation of the three-dimensional structure of
the elastic layer of Bruch’s membrane. (Acta Soec Ophthalmol Jpn 95 : 325—331, 1991)

Key words: Bruch’s membrane, Elastic layer, Formic acid extraction, Scanning electron micro-
scope, Freeze-fracture deep-etching

BURIES R @ 761-07 &R AEI =R KFE1750— 1 FIERAFRBEHRE ©H il

CERC 24 6 A29A 24, PR 249 A5 AckETSRE)

Reprint requests to: Tohru Matsuoka, M.D., Department of Ophthalmology, Kagawa Medical School.
Iketo 1750-1, Miki, Kita, Kagawa 761-07, Japan

(Received June 29, 1990 and accepted in revised form September 5, 1990)



326

I ##

Bruch [EmaspEfRfERE 2, R oMk TH D,
ARG D A & L CEE B A RALT
W, = OBEMEHEREOHMEE o TR, FEN
EFEMECHELLBEIRTV3, TicbbERE
ot U EE R A #4) L A Bruch B o ) A%
WE L, MR 2EERBE R IR TVSY,
LA L o OB R A A IC S RTTH 20 B BRI
B Ll EENE TR )RR
© & o (UIB I ARAE B O RIRR D &, — 1 0 S AR AE
BEMCBE IR ENDLDLTHD, SOE
PR 2 R BT AT, MR LR
fate ik Lo & LM ER b0 2 7 — 7 v HIRRHE
Bk b LML oM = b Y v 2 ATs R
ok LS S R 2 L D A A 2 B
i BELF LR Sy, Bl Wasano HYiC

Il

RIR&GE 95% 4%

I - CEHIREE O MMM O S RTTRESE Y, Al BR
B L EEHNE TS THET LItk b
wERTER, cofkrBEuwsZ et hlllaER
L= A+ vHAOMIan< Y v 2 ADBRESH,
o =5 25+ vEBIBETHOTHS, SEIZD
B R ALFR 2 4 Bruch B i L, Bruch B i fRiE
B kTl BRENNCBEETCE o TRET
5.

I EB%

e LOR = R v (28 2 IR), BUARBE
WR (408, THR) BW, EREMLY ARV
F & HRRI TR M2 5% s v g - T
Fe ¥ (pH7.3, 0.1M ¥EEE®R) © 5 FHEERE
R AEET 2 58 L, MTAkEBRERTESL
RGO SR - 2 (ER Lz, 2\ Tl RR R8I 2 81K
s FEMR L D At —F A TERER, RBEERT

Fig. 1 A Scanning electron micrograph showing an overall architecture of the
elastic layer in Bruch’s membrane treated with hot- formic acid. In the mid-
periphery of an albino rabbit eye. Note that numerous fenestrations with
various sizes and shapes are seen in the elastic layer and they are crossed by
anastomosing elastic fibers. x2,200
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Fig. 2 A scanning electron micrograph showing the elastic fibers, about 200nm
in diameter, overlying a sheet-like elastic layer in Bruch's membrane. The
elastic layer has large openings of the fenestration and the intersecting elastic
fibers form a dense lattice. In the mid-periphery of Japanese monkey eye.

X 8,000
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Fig. 3 A scanning electron micrograph of the sheet-like elastic layer in Bruch'’s
membrane. In the posterior pole of the albino rabbit eye. Note that only a few
oval fenestrations are distributed in the sheet-like elastic layer. 6,500
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Fig. 4 A higher magnification view of the elastic layer in Bruch’s membrane. In
the mid-periphery of the albino rabbit eye. The fenestrations with various
diameters can be seen. The arrowheads indicate the fine strands, about 10nm in
diameter, linking the elastic fibers with the fenestral rim. X 14,500

Fig. 5 A deep-etching freeze replica of Japanese monkey Bruch’s membrane in
the peripery of the eye. The elastic fiber (*) has a granular structure with some
fine fibers of 10nm in diameter. The arrowheads indicate the stumps of collagen
fibrils in the outer collagenous zone. X 48,000
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