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EILEy M EHEILIEES £ quick-freeze, deep-etch, rotary-shadow %I T=RITAICERE L 12, &AM
%38 5B WEE#FE L, 20~25 nm @ microtubule (MT), 10~12 nm @ neurofilament (NF), & &5(2Zhh
HZH L TV 5EMO cross-linker #° 5 0 3T - Tl 1z, = @ cross-linker (&, 583 % NF A&, MT @7,
NF & MT ##& L Tuwi5Y, #iFA @ mitochondria, axoplasmic reticulum, tubulo-vesicular structure
¥ N/RE S cross-linker (& > TMT X MF &#48 L Tuv iz, @FRBMARKGE 10~12nm @, BEOD L
W, MEOPERT T A PERL, TOEELREIC L NHRIRBRGHE - BERRS SR L T,
AR E I, FHNLEEREREAFT 5 0~60nm OB T —4 > &, 5~10nm OB
RS OENIL>TWAS Z A Dh -1, FREBRGH 2 BN & ( BEEBE & TN CRES A, (BER
&8 971 370—377, 1993)
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Ultrastructural Study of Guinea Pig Optic Nerve Head
Using the Deep-etch Method
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Abstract

Normal guinea pig optic nerve heads were examined using the quick-freeze, deep-etch, rotary-
shadow technique. This method visualized the three-dimensional organization of the cytoskeleton.
The axon cytoplasm was composed of 20~25 nm in diameter microtubules (MTs) and 10~12 nm in
diameter neurofilaments (NFs) with numerous cross-linkers. These cross-linkers spanned between
adjacent NFs, adjacent MTs, and between NFs and MTs. The membranous organelles such as
mitochondria, axoplasmic reticulum, or tubulo-vesicular structures also were attached to the NFs and
MTs with the cross-linkers. Abundant intermediate filaments of 10~12 nm diameter within glial cell
components segregated axon bundles from laminar collagen fibers. The laminar fibers contained
interstitial collagens that were 30~60 nm in diameter with characteristic striae and sidearms, and 5
~10 nm wide mesh-like structures connecting the collagen fibril bundles to a surrounding basal
lamina. (J Jpn Ophthalmol Soc 97 : 370—377, 1993)
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2 HEGAESomEER Y ) THREOMIEEE.
AL FEBBEAE IOnm OMET 1+ 7 4 v b FHEVEED & 20~25 nm O NE CRVSED,
Fizthb® S EBBrbiad, TABDOMIC: b2y F U7 (m), DRIKEE (v) A
ahb, (X41,000)

DRSO : b2 FY 7 (m) ixBof i (B 65 oRE (ZHD) HHETw
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3 #FRIRES (retro-lamina).
RS T REEE (ax) XHTH Y, HER
7y 7Hf (g) THHBRTWA, (X8,0000

LT, AR EEHSZEE KF 80 (Reichert Jung)
2T —180 C CTREHM S h, WHESEINERE (Balzers
J0D)HICEBR A S, TOBROEBRFIEXH
1imLicd, ETHEEEMMEENDOEH4X107
Torr A FedsWT, mERBLEKRL (K10
1), -95CCUHETF+—7=oFv I/ %2THHIC
I hEWE EoksrAESE, RO =r Y
7 AMMREE AR E LSRG (F1 D 2), K, = v
FU 7 EET IR YEE SN, TOXKE
CHInMOEITF5+- 2R EEE, Ador 7
) AEED, Fos—HraEEsecr 7)) vES
fEREL: (R1?D3)). 2%amddvTrvr ok
FiowistL, ik, REEFERBPCARERRS
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DYy Vg, v7 VA3 Eoae ot 2EER
A7 3 ATEMRLIHE 100 kV O FGBHE BN EE
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#7 4 7 2 | (neurofilament | NF) 2B # & L
Twwfz, MT 4 NF & % # ol 7» 246 (cross
linker) %L, A MT & MT %, NF & NF %,
MT & NF %, £hEFhEE LT, FhEBEN/D
BETHD : b2 PV 7, #hFE/E4 (axoplasmic
reticulum), /MIRERE (vesicular organelle) & 58
HicSfEL, chbd MT® NF EEECRALTY
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2. ThHEDEBOEEIL8~60nm LiFE4 ThH B,
NF o, £7: NF & MT & o246 0% 20 nm Ll
LRI R <, —F MT M, MT & #&A/3BE, NF
LENRPNE & OB OB 5~20nm FEVFEE
o TWwWic, 7 7HE0EBROEHIIRK2C O L
572 10~12nm OV, PEROREERERIZEAL
Hiehwhll%74 AV THD, 2hRZ7 Y 7#
KA+ X Ol R B ICBFI L THTEL T e,

BN X b iR (retro-lamina) 4Tk (K 3),
WEER LI =) vcEEh, TOAY RS Tk
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BHEILE X 20 nm OBHEMICE T h, FRRIEREEME
HbiEs Yy TR L TR Tbh T, ik
WA T 2ME =5 — ¥ vIZER 30~60nm T, /&
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MR GR, ZhEEEE (basement membrane) 122
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b srMEEEET2@LED LRI,

B AT (pre-lamina) €% (R5), BRERME
Rl 68, \EIMEESEE 7 ) 7HloERIC L 5
TH#EOSBDORICTT bR T, 7V 7RO
RO EBMARICEEICE-TVWH500RE0 -
i

IV % #

kD BEREY A EA TR, MEEENO MT ®
NF o252 8 TESDH, FRbOM L5
OHEBECEBLAZ LIk TE -7, QF-DERS
EXRHWERNDL LIl Thb, BOBFHMEY, &
OBEMEE, 7 o b OEFHEY, BRMAE DR ER D
7o THEEIHRA © = R b O BAEE 2 BRI [ E &
haficiny, BREXOBECHTIMRIc K E
CHFETBHZ LIt ote, 2F¥h, H2KbRLIH
7t MT ®° NF, chbicBiba#EE L OR\ED 5T
NTbhTEk, L2, NFESLEEALTWS
20~30 nm OIS T & 195,000 DEETH 52,
MT ¢35 LE2HWTWAEBER, SFEH
350,000 @ microtubule associated protein 1A
(MAP1A) haltiriR\vs o &, ZF& 55,000 A
562,000 D“tan"EBEHOHE VWS DOBHH, ZThbH
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4 REEGIAIRE (lamina),
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DE-RS iz X b, ¥#i bR 7 4 5 2 v + 2B
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bhah FLVvRZERELER TV, QF-DE-RS
v R LA T 3 A A 4o 72 immunodecora-
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