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Lectin Electron Microscopic Histochemistry of Exfoliative
Meterial from Capsular Glaucoma

Fujio Amari
Department of Ophthalmology, Shinshu University School of Medicine

Abstract

Exfoliative material of capsular glaucoma was
studied by electron microscopic lectin histochemis-
try using sixteen kinds of lectin ; PNA, RCA60 and
120, ABA, DBA, SBA, ConA, LCA, WGA, DSA,
PHA-E, and L,, UEA-I, Lotus, MAM, and SSA. The
results indicated that sugar residues in exfoliative
material on the lens and trabecular meshwork have
the same characteristics, i.e., they contain glyco-
conjugates with sugar residues of g-galactosyl,
a-mannosyl, N-acetyl-D-glucosaminyl, and termi-
nal sialic acid. The lectin staining pattern of
microfibrils in exfoliative material, radially oriented

fibrils and linear densities in the lens capsule, and
zonular lamella was also similar to that of ex-
foliative material, and suggested their close asso-
ciation with exfoliative material. These results also
indicated that lectin can be employed in the detec-
tion and identification of exfoliative material in
various tissues. (J Jpn Ophthalmol Soc 98 : 38—46,
1994)

Key words: Lectin, Electron microscopic histo-
chemistry, Exfoliative material,
Sugar residues
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BB h7Av 7 vy IAr—KIUAT=9 ALy ¥
WCHEAIME R b oBRYE & = HWETD, PAS Btk o ik KES
KD BRI TWDb00, BARNERGD%
IARBETHB, LoT, V2FroERficlEitet
YRR L CEBYEOR S EHRTH L 2Rl B
W, BERWE R BT ARSI EEETH B D,
V7 v ORESMOHIFIC I\ T IREFEMNE(EE
VRATOMBENNEEE 2 bhl, T2 T4HE, F£E
= FEEEHY 7 F BB L Y, KeETER
WEER DO Kkl L CRERFOEBYE BT A ER
FHiz oW TR~
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s TR cpp BB m R
1 67 B 28 1.0 Vb #)Trab
2 70 B 38 0.9 IV #)Trab
3 78 Bk 38 0.8 v %) Trab
4 79 BE 60 1.0 VI #£)Trab+ICCE
5 87 Bt 33 0.7 b  #)Trab+ECCE
32 0.8 IIb  %)Trab+ECCE
6 8l &b 28 0.9 IV %)Trab+ICCE
7 83 Ltk 55 1.0 VI #£)Trab
8 76 1tk 46 0.8 v JE)Trab
9 67 Bt 30 0.8 b  #%)Trab
10 67 B 32 0.9 IV %)Trab

Trab: trabeculectomy, ICCE : intracapsular cataract
extraction, ECCE : extracapsular cataract extraction
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CYEBIU0.15MEF VY akEtr 0.1 M BHERE
EHw (pH 7.4) #H\ 20 54 3E%E L, —20C T
—#D R =2 7 —ARFIChAL, re2 ) L K4AM
(Chemishe Werke Lowi GMBH & Co. Germany) 12T
ERUEZT, —20C T 48 BFEEABES LA 7
By 7ERLT, BBE Y s v L, EX0.1
um OBHFY)HF%# 3 7 » + — & (Ultoratome EIII,
LKB Sweden) & #4 7€+ F+ 4 7 (Diatome Swiss)
PRHWCERL, srvA—-Ak (GAT¥E #H7) T
STRHEAE Lic= v 5427 ) » K2y a (Polyscien-
ces INC. Warrington PA USA) ic#i# 7=, o i,
FMEBLOT7A v LB 3ROEBYWED K
fafk E M A RRICAEE L, B,
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Bt Roth'? & Hsu 50 HEICFE -1, A &
B Y v FE Smg/ml OFMEFET7 7 3 v (FI¥EMEE
T¥ AR #&:0.05M + V = EEEEHER (pH 7.5)
T1REAE L%, 68RO+ vEHv s+
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voFv P | B K 2 #%
PNA Arachis hypogaea Galg 1-3 GalNAc> a ¥ X U gGal
RCA 60(Ricin) Ricinus communis Galg 1-3 GalNAc, Galg 1-4 GlcNAc
RCA 120 Ricinus communis Galg 1-4 GleNAc> gGal > aGal
ABA Agaricus bisporus Galpg 1-3 GalNAc
DBA Dolichos biflorus GalNAca 1-3 GalNAc> aGalNAc
SBA Glycine max a 3L O pGalNAc>a 5 X U gGal
ConA Canavalia ensiformis aMan> aGlc>GlcNAc
LCA Lens culinaris aMan> aGlc>GleNAc
WGA Triticum vulgaris GlcNAc(g 1-4 GIcNAc),_,> 8GIlcNAc
DSA Datura stramonium GlcNAc(g 1-4 GlcNAc),_s=Galg 1-4 GlcNAc
PHA-E, Phaseolus vulgaris bisecting GlcNAc
PHA-L, Phaseolus vulgaris a-Man ZFo@HERE~7 5
UEA-I Ulex europaeus aL-Fuc
Lotus Lotus tetragonolobus aL-Fuc>L-Fuca 1-2 Galg 1-4 GlcNAc
MAM Maackia amurensis Siaa 2-3 Gal
SSA Sambucus sieboldiana Sia 2-6 Gal/GalNAc>Siaa 2-3 Gal/GalNAc

Gal : galactose, GalNAc: N-acetyl-D-galactosamine, Glc: glucose, GleNAc: N-acetyl-D-gluco-
samine, Man : mannose, Fuc: fucose, Sia: sialic acid
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THHF L2 (DSA), A VF =ty
(PHA-E, 33X U'L,), ~nV==>%127F5v (UEA-D,
Ivafverrzsy (Lotus), 41 2R=VSab@yF v
(MAM), =+v=7t2L2F(SSA) &2) (41t
#TE) © 20 fEFFW G0 ug/mD 2B L, 4 CRBES
TEHETHAE L, 0%, 0.06M b ) A EREEEHE
WPEHT7.5 12T 15 9%%&L, 15nm =2 = 1 F&EH A

FL 7+ 7 E 2 (Amersham UK) @ 30 S F R T 2
SR THREL, BU0.06M bV AERREEER
(pH7.5) T15 A& Lic, FEiRY 7 =1 & 7 = V1B
CERFRE L, Bz HS-9 BRRE T HMEs Ok E
FE75kV) THRELL,

B0 BRE L LTk —kitkc th FhoflEE
ztcita L, v Fv@EBRVICREERTV, B
OWBREITISEREE -V 7 F VI 58, KB
ORIl D Fe b 7,

o # X

BBEHEGKGEEORE, HHEEEHRM S X OB
A& e & LTBREIhe, KaERERE O %BY
Bix, £ & LTHER 30~40 nm T 20~25nm O FHH Y

1B A0 ZEBYEORIEAEFHAMBEER
%HRYE (Ex) 1i2# 25 nm © BE VR &
#) 50 nm OKFHIH CRVWEAD Aabhb,

b o P AERMED HEL D, 40~50 nm DK FEEIH b Fric iR
dhht, Xbic, FOMICERR 10 nm O BARAMES
PEHRBh: (R1A, B)., KeEiT#EDFERLL L
AT, KA EEHBEE T - XBHRCH -
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2 ARBGHNETHALBOEFEMETH.
Kenfs LB (Ep) g2 bh, % 06 HEAHRMERME (Fib) 252> T b, Btk & LD o

fih (%ED) 3 bhb, Cap: KSh{EE

F3 HEEERFOERNEOEBTREMRTH.
HEWHEIR 1 LFRBRCERE 30~40nm T, BMEEGEDLEDLMS, Ex BENE TS B#ERE

IS ¢ FRHERERTRE

HEEE 10~15 nm OMIRMED T A GRS B hte, Bz kR
RicEL o< D, FohbiERICRE D - MO
LLTAHAbR:, Fi, RED KA LEICFET ok

%@, linear densities (LD) #332% Hhte, AT,
2O LD & ERMEME S SRS L T A EAES bR
(K 2). BT EBYEO OB IERE
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B 10 nm ORI L SR TFHRELT5 (RED, Ex: BEYH

T

4B B EBYENRLABTEAMBEEE
(ConA %),
ERTERYE (Ex) ORIHE-,

T, BREEL bR (R3).
YEEREPER IR, REOREICEILD - 12h,
PNA, RCA 60 # X 18120, ABA, ConA, LCA, WGA,

DSA, PHA-E,, MAM, SSA D 11 &80 v 7 +vick
BYWE L oS Abhtc, ConA, WGA DR ZEAHE
BRYRRTS, KEGAERECREBYECHLAL
hcERNTFORENL LR, SRTRAFESFL X

h 3 % < oA LT e, EEH 10 nm o BAER
HiobSRTFoRE ABRE: (B4A, B). Zonular
lamella i (X FIRE bR R EE A (K5),
KBTS T ORI o fohd, KibEHENO
LD 3 X OB i 3ok dh R BEZR T 0 MARAE & 12
ERBREOEN FRRDbNI(X6), RERETOERB
W5 SRF 0 510 b K S ERERE & FREE T,
203 ) MM LTS -1 (R 7)., BEWEICH
B UCBEGME, MR RABRECERYE LR
ol fatb i RLAc(ES), RILTLELSLEY
7 Fvick AEBYWEOREMK I, WAICk HEVT
& A7, —H, DBA, SBA, PHA-L,, UEA-I
L Lotus 1T TH ~ 7o, heds, BRZRLLRILI -
Te.

HRAEFI DK & RERTICIEBYH I A LGN
Mofc, KEGEHETZLD bEDTHRABMII LA LED
Lo 7oA, zonular lamella (27 BHEREER & R
CHE 57, @M T BIE R, HWRE RAM
BHEPK BAETERNEREA O = h b oM & RRcifE
Ehi, &v ¥ vollEEYECEESRREICE
WL, RGBT B, RIGIREE B AT RES
Lz, v 27 F vl R BB, RERIGEE & it -
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o

5 Zonular lamella "EFEHBEEE (WGA ),
ZL: zonular lamella AC : &5

6 KEFNESFHELFOBTREMBETE
(ConA %),
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idid
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3 KEHEBHRAR ST 2FERBYE L BEEREOL 2 F o REM

KehthRmE HAK [ Zonular WiEETHO BE M EAH

DH%BEYE MR lamella #%BE#WH RAE ARAE ARAE
PNA 1+ it 1= 1t I<f s = =
RCA 60 2+ 2-F 2+ It 2+ - — -
RCA 120 2+ 2+ % Z Y = — =
ABA 1+ =t 1=t 1K s 1= Ik 1+ o
DBA = = = = = = = =
SBA = = = = = = == =
ConA 2 21 2+ 2+ 2+ 1 = 1+
LCA 2+ 24 2 1+ 2+ 1 = =
WGA 2+ i = 2=+ 2T 2+ 1+ - -
DSA 2+ A 2 1+ v 4fin = 1= ¥ = 1t
PHA-E4 3+ Sl 3+ 1+ 34 1t — —
PHA-L4 = = = = = 1+ — -
UEA-I = = = = = — == =
Lotus = — = = = b = =
MAM 2+ i g 2+ 1+ i =t == B
SSA 1+ 1 = - 3=t iy T e

7o, 10, TR M TH - 7= DBA, SBA, UEA-L, Lotus
TRV, BEaEE LTER ABoRdlRcie
HERTZ EDER SN,

v % ¥

V2 F IR EEEI LD V22 HELT,
1888 4E, Stillmark®iz X h FER Ehiz, BoFKALHR
CHBTREUAESTHE Z Licdnb, FFE, M
L, Mfaossk, mEMiag, RO
RECEL B Eh, BHEEMFOREE &b ICEYH
PEZOME LEEARBRELZHES Lok TE k. B
EEHDOV 2 F YRR LOMRBICAVHRTWS2,
FoERGHREAFIRL T, MlkmolsCciEo
R > T\ 5,

ERYEIEFREAE»OEZE 17~58mm T, 25~35
nm & 50 nm © 2 EEOFPEEL b oo ETH
b, KEEER L BMERET ORBYEILEE 0BT
BEAREL TV B EHEXhTWAY, SEDEETH
HEROEI DX S RHERE L, KihfEBERT &R
BHoRBYHOMBIEE—HK LTV, vZFvE
BOFERLEFRFROV 7 F v OBERE S RSS20,
LML T, chboBUCFETLIERYE I
RCA 60, RCA 120 T, PNA, ABA THfE#ET
HoteZ LT X b B-galactose DFEAED, F1- ConA &
LCA W hEEREM TH-7oZ LI L D e-mannose @
HFHED, WGA, DSA 725 N-acetyl-D-glucosamine D17
1ED, MAM & SSA b o 7 ABBREOFENTREN
72, Liehio T, AR TR KRGEREROEBYE &
WEEHOEBYEIL, HEEHCEUCEEY o120
Tikled, vZ2F+vRBTRINAIEREOHE S —K
THEZERPEBME T,
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CAOBLTWA2EEEEND, MKHEIERE8~10nm
DORAEHED BRI h 5 & L, AR TERTEIE
wInlehoteh, BEYWEOMCESE 10 nm OHH
B Bh, BEWE LRKOREEEZRLIT,

Bertelsen &2 B KA ARME 23K db 4 L B R 2
FWERTWB IO L 2 5BHEEEY#EL, BEY
BiaKSEEENOEEIhD ELE, SEIOWHRETE
BHEEH CEEE 10~15 nm O HaH R AR K f i
B Ens k5 cBEsh, SLIKEBEYWELRA
HRoOREMERLI,

LD (ZFAEFECHE IIARALES, B, B2 KEdE
BOTSEAT SRR o> B2 oK b T B R LR I
%<, BBERERFESIEE b L, BEYES
BB EBENR DD L THHE H DD, S0, %K
JEIEERED LD (2% B4 'E & zonular lamella o e
EFPIL T e, — 77, WBAEFID LD 2t 2309
LT, HBEER T LD oS Ebd 5k
D REE X s,

Zonular lamella (37K &E#c B2 EHPNHORA
T 5, Garner H2¥ & Streeten HYEX T AT & F
—7 7, Fred vinEek 588 LESREET
BBEWE L ERDHEOREMENBLL Tl L RWE
L, 4BV 7 F v ksuCbEBWE &/
WHO—HTH S zonular lamella REFELIL Tz, LLE
D X 5 ICEBHIVED 5\ ILEBLFRREL D, TOE
Ll 2 e S h T & 1 b EEOBRERESY, Thbb
KR ERERR A 351 % B E OMARHE, BUHHARAE,
KSR AEREA o FaRR AR ME, LD, & 512 zonular lamella
DO OEREOHEELATRICL D BRI AT,

—, KEETEREAN R O RT3 1) 5 B AR,
M ARME, RANGMICOBEBYE L Rig - eREh A
bives, HBEFOZhZhoffio Rt L ii—3
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