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Glycoprotein Antigens in the Gastrointestinal Mucosa
I. Their Immunochemical Analysis and Immunohistological
Studies in Normal Gastrointestinal Mucosa

Yasuhiro KAWAKAMI and Yoshikazu AKAHONAI
Department of Internal Medicine (Section 1), Sappovo Medical College
(Chief : Prof. A. Yachi)

Glycoprotein antigens designated as M,, M, and M; respectively were obtained from ovarian
mucinous cyst fiuids, gastric mucosa and colonic mucosa, and specific antibodies against each of these
antigens were prepared. The immunochemical and immunohistological characteristics of these anti-
gens and their antibodies were investigated, and the following results were obtained :

1. The molecular weights of both M, and M; were estimated to be over 1,000 K daltons. On
immunoelectrophoresis, the mobility of M, was found in the prealbumin region, while that of M, was
found in the g-region. However, it was impossible to identify the immunochemical properties of M.
because of the low titer of anti-M,.

2. M, consisted mainly of PAS-positive neutral glycoprotein, whereas M; consisted of alcian
blue-positive acidic glycoprotein.

3. The sugar .composition of M, was characterized by N-acetylgalactosamine, N-acetylglucosa-
mine, galactose and fucose present in molar ratios of 1:1:1.6: 1.1, respectively, while that of M;
was characterized by molar ratios of 1:1.7:3.5: 2.4, respectively.

4. Both anti-M, and anti-M, sera were identified as organ-specific for the gastric mucosa by
immunohistological methods. The localization of M, in normal human gastric mucosa was confirmed
in epithelial cells and foveolar cells. On the other hand, that of M, was confirmed in the cells
composing the pyloric, fundic and cardiac glands in the gastric mucosa and, in addition, in the cells
of Brunner’s gland in the duodenal mucosa.

5. The reaction of anti-M,; was also organ-specific for the colon and intestine, while the local-
ization of M; was confirmed in the goblet cells.

From these results, three antigenically different glycoprotein antigens were demonstrated in
normal human gastrointestinal mucosa. (Received June 1, 1983 and accepted July 18, 1983)

Key words: Gastrointestinal mucosa, Neutral glycoprotein, Acidic glycoprotein, Immunohistology,
Sugar composition
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Fig. 1 R LIcRFCEEEIROE MBS/ §
ThbERIVCABHEIHBE S ¥BRELOL, ¥
BEHaoa s vy CHEEL, 0.I5MAEKICID
homogenate #fFE L 7. 2T 0.1 M 7 = v BpiE
W (pH 5.0)C 24 Bfd, 4°C-T&F#H L, 5,000 rpm, 15
SEEOLTEEAYRE L. EERRAA VKT
FW LD BB ESR L L.

IR 5 BHIKIZY — < TR L, 5,000 rpm, 154
EhEELH%, R EEEXR A+ v K CHEN L THRER
EEw S B A

iz b OBKERREE Y 2M NaClfn0.1M
Tris-HCl #£#% (pPH8.0) T 200mg/8ml iz/s5 X

5 758 X4, Sepharose 6B (Pharmacia # ; 2.5X
100 cm column)iZ X % 7 A IEE% 4Ty, EH% 280 nm
THELTE 1 SEZ . D\ TZ04E% Minicon
B-15 (Amicon #) T 10 f5igfs L, LEBHER TS
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Gastric mucosa, Colonic mucosa (homogenized in
0.15M NaCl) and Mucinous ovarian cyst fluid

dialysis (0.1M citrate buffer, pH 5.0)

l—centrifugation (5,000rpm, 15 min.)
Supernatant (dialysed against DDW and lyophilized)

— Sepharose 6B (0.1M Tris-HC1l buffer,con-
taining 2M NaCl, pH 8.0)

lst fraction

—-Sepharose 2B (the above buffer)

1st fraction
Immunization to rabbits

Antisera against gastric glycoprotein(G-GP),
colonic glycoprotein(C-GP) and mucinous ovarian
cyst glycoprotein(O-GP}

absorbed with human plasma, a panel of
red blood cells of various groups and

crude extracts of colonic, or gastric

mucosa

Pure antisera
Anti-(M3+M2): Anti-(G-GP)

Anti- Mj : Anti- (0-GP)
Anti-~ M2 : Anti- (G-GP) absorbed with O~GP
Anti- M3 : Anti- (C-GP)

Fig. 1 Preparation of glycoprotein antigens and
their specific antibodies.

#r 1%, Sepharose 2B (Pharmacia # ; 2.5X100 cm
column) CHUY AERL, FEERICE 1 57ERE TR
EEEL, BHE, KBHERIUCINED S ERERO
BEANE (¥ h G-GP, C-GP 510 0-GP &
BT AfERL

2.2 BEEAPEICNT 2TENIEERL

G-GP, C-GP X0*O-GP #xhs+h 2M NaCl in
0.1M Tris-HCl #£%&% (pH 8.0) iz 1 mg/ml 12/ %
I oMy, 280 Freund’'s complete adjuvant
(Difco #1) Mz THHEFIL, REOK TCESHL
fo. 2 AR booster 177t LABEIL 1 B «FRT
&%t 4 Bl booster %477y, ABRERM LTI ATES>
¥, L &L G-GP, # C-GP %k vt O-GP 1mig)
w1,

# 3* Avrameas and Ternynck'?iz $£ - € glutar-
aldehyde CEMELL BT AMMTRIFH L, Thiit
MmiF L EBRML, 4 BEREILR0bELLTE
BEE, EECBEYEELLIEL, fEr+5ic
WAL fe.

DWTMK B AT oRIEEERET D00, ©
PO AR, BRI 000 BifkmEkEy 0.156 M NaCl in
0.1M v vEEERK (PBS, pH7.4) T&& L, +h
Zh 20% DEIE - THIME I 2 TRIR% T 7> 1.

¥ 72, P G-GP &1 0¥ O-GP Mg iz T d ¥y
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THOLIH G-GP mi s M +M,) Mg, #O-
GP ME%HM M, mE L {xF L. —FH, M +M,)
MniE* O-GP ¢ X LB L <H M, mELER L
B, ZoE, FimiE 1ml i O-GP 250 mg %0 %,
4°C, 24BRERAL, BOLTEEYERLA. Sbic
RIEEBF IR CTERRAAES DEE TR, 0
fEx < DR L.

Ffe, H1C-GP MELEHE A B HEEER L LmH
FEv2HET590C, HimE 1 ml i G-GP 50 mg %0
2B, C-GP oL ERIGT 5 %8, Zhiil
M, I & L.
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EH T, bR A Tablel in—# TR
L.

2.3 BEERMBEOSE
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Immunodiffusion (ID) % J OGS B S BB 10
Ln, BEFE R I O & (Dr Bara, J.,, CNRS,
Villejuif, France X » f£5) # A CHEOHEL &
CHUR DR e L 7.

¥ 7 fibrinogen, pepsinogen, CEA ¥ X ¢* nonspe-
cific cross reacting antigen (NCAY®} o R Gz
WTh B THEEL L.

2:3:2 &E{LEMHIT

M, B8 X O M; oS4 PBS ¢ 10 mg/m/ o
R ZTORIBERT AL m — X o« 7257 — MEFiz
A 7wvEy P T4ul #BLH T F¥, Amidoblack
10 B, PAS kX talcian blue 5177\, BEOMBRK,

CERBELI. el oA Mo skt Ms 0% IR,

HEREC S T2 EEOHE—% 1R 493

Fh%hn 4.16 mg/ml, 1.26 mg/mi TH- .

F7o M X0 Ms OB O(LFR 5T E K%
EFMEAMFEEE BERTER OHEEC I T
Tebhte.
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BEBOBE I OKBHEMAIBTEE 36, KBRE3
FOFHAEEL 0, HREF2S 5 cm Ll LR A H
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5 oS EHT Sainte-Marieic§¢ - T, 95%7 4
a2 — LV TEER, ERED5 7 vTaEL, S5 B
DEFOF 2R L7 L, KBEBE10% 7 +
N ) VEIT AR AT 7 v AEELTHG .

ThLOEBERIETRTh~~ bF Y v e =5
DA% (HE), PAS, kXrralcian blue R 5% Ui,

2:4-3 BAHEE

fER LM, i M, 5L U0H M, v By kR
MBI R O £ EE QIR OFE LT AR -
L oERLL.

—RPLME & LCRG7H My i ikgiseo PBS ¢
20~40 fFFTHRL, H1 M, MFL 4 FEHARBIOH M;
M ¢ 20 RS AR L TRV -

Z Wk ¥ 13, fluorescein isothiocyanate
(FITC) E#HFR vy 7 = 7V vtk (Behringwerke
HED ZFKEIC PBS T 15~20 f5 & F L CH 7.

2+4-4 Peroxidase-antiperoxidase %

Hw= ) vEEOKGHE T PBS t+485%, L
DO —RPLME & KIG X4, peroxidase-antiper-
oxidase ¥ & h EER AR AR L.

Table 1 Glycoprotein antigens and their antibodies : Abbreviations weve summarized summarized.

Glycoprotein

Antibodies# absorbed with

. Specific
. Fractions*used . . plasma and RBC were further

Antigen as immunogens antibodies absorbed with®

M, O-GP Anti-M, Anti-(O-GP)#-(C-GP)*
M, +M, G-GP Anti-(M,+M,) Anti-(G-GP) -(C-GP)

M, - GGP Anti-M, Anti-(G-GP) -(C-GP+0-GP)

M, C-GP Anti-M; Anti-(C-GP) -(G-GP)
* O-GP: ovarian mucinous cyst glycoprotein

G-GP : gastric mucosa glycoprotein
C-GP: colonic mucosa glycoprotein
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Fig. 2 w=3 X 512, Sepharose 6 B %X U Sepha-
rose 2B X A A B CEILAE 1 B Ly, ID
ECHERECE—e M, B0 M;, SLU0Mi+ M,
RBe&WwuxBi. chbuindsF= 100 5 ED
EoFEBE T, 2M NaCl in PBS i i< (3w &% T
2’90 1z,

M, BXOM; Zenrrm—Ae7 &5 — +MELEA
L, Amidoblack 10 B, PAS 3 X 0¥ alcian blue 36
2L CHET A L, Fig.3wwR+ L5 M iz M io
H#: L Amidoblack 10 B 3 X 0" PAS $efh 1098 < 4t
h, BEARIODHLELNSL L, —H MM X
alcian blue I3 < Qe v, SN S\ 2 LoVRE
nic.

b ORRIIM kX O M, OESEOFESTT
(Table2) s —% T 2HEEMNLHH, M, TEARBEH
& {E % 5% L 7. % = N-acetylgalactosamine
(GALNAC)% 1 & LCAEAR O T VBED LR
% & M, T i3 galactose (GAL) 23 = %\~ 5, N-

I EREE « AN A
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acetylglucosamine (GNAc) * X 0t fucose (FUC)
IS REERYRT. —5 Ms T1iiGNAc, GAL kX
U FUC oEEENE <, B FErZEHIcE W L
#» L mannose, sialic acid ¥ X 0" uronic acid 12 M,
BIUOM, olcERLEZRRD bhich- T

3-1.2 fHMmiEB &G

WM +M,) MEs Lo M oK% 1D &
kiR L, Fig. 4 wwm Lz # (M +M,) mg iz o
@R CTH D G-GP Lofic 2 Kok #Y %72 O-GP
Ll ROWEREMRTS. GGP D 2ARD b 1K
(10-GP 0 1 K EXBTH A, 1 KT o H@EHRE%E
BT

—%, #i M, fmiE1: G-GP 8 XU 0-GP & 1 Aoit
BigafEn, MEREELLERESEYRT. T7b
B, B M +My) Mg e My a3 5 Jifk o i,
h 5 1 o0HERHD LRIt

M, M3E 2P (M +Me) i % O-GP Tt L T
EBL L 7223, $EMAE L LETL, IDETIG-GP
& DENCILRERR DT IL A Hifed - 7.

FiM. i 12 C-GP & 1 RKOWBEBR AR L e, G-
GP % X 0V O-GP L oS3t 5RD Hhitehs - 7o,

F IR BOYRE L OHE Y RERERKENC LD

Column:2.5 x 100 cm
Sample: 200 mg/8 ml
Fraction: 8 ml

80 Fraction No.

Column: 2.5 x 100 cm

Sample: 1st fractions of
Sepharose 6B

Fraction: 8 mi

0D (280 nm ) Sepharose 6B
0.2 1
0.1F

10 20 30 40 50 60 70
0D(280 nm )
0.2 F Sepharose 2B
0.1F

——
0 20 30 40 50 60

70 Fraction No.

Fig. 2 Gel filtration patterns of glycoprotein antigens

Sample : homogenate of gastric mucosa.
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M1 Fraction

Amidoblack

PAS

Alcian blue

HLEHB S 2 BEATE—% 1 & 495

M3 Fraction

Fig. 3 Staining patterns of glycoprotein antigens on cellulose acetate membrane.

B#ET 5 L, Fig.biwr+Xsic, M, i35 M, misc
*3 2% KIGC, prealbumin 25 8 $HiKiIC T TEL 1
KOWSERRZTED D, T DOFEKT prealbumin FEIK I
ETHZENELICER. ¥, HIM, MG IIER
NI &GRSR, My BN i B 5 DR A
EAETR T EDHLMT I NI, My 2oL TIIRE
DARATEETH - 7285, M (R A3 L A L kEISh
T, P Ms iE & ORUGT B I 1 KOS %
B L 7.

Frozhnbo 4 EEOPME X T pepsinogen,
fibrinogen, CEA 33 0" NCA & G L= & & D
Hic.

3-2 WMEANEOREHEEFZHAE

3-2:1 F¥EBMECSI2BEANENRE

M, 5 : Fig. 6 (@)ioRmd X 512, B RIESHE s
7% My O R#E2$H1 M, [ % o U R T
BETHE, M 3EHE Lo, $8 EESIVUE
INEMRRNICE DR EBDHLNS. M, 0F R
TR HHMEBES, BEHEs L O LRI

Table 2 Sugar composition in M, and M fractions.

M, fraction M; fraction

N-acetyl- . . * *x

geilackosamine 2.55*(1.00) 1.14*(1.00)
N-acetyl-

glucosamine 2.62 (1.03) 1.98 (1.74)
Galactose 4.15 (1.63) 4.02 (3.53)
Fucose 2.81 (1.10) 2.73 (2.40)
Mannose trace =
Sialic acid 0.18 (0.07) 0.06 (0.05)
Uronic acid 0.25 (0.10) 0.14 (0.12)

* . umole/m/

**: ratio to N-acetylgalactosamine

Protein concentrations: 4.16 mg/m/ for M, fraction
and 1.26 mg/m/ for M, fraction.

Ricmabhan, E¥ORE, +24E, MMk to
KM 3L RBD bhich-to. ¥ EREET
FIEICIEEA RSO, EEAVFICH L T
EMoZ W HMETHHZ R IN. KM, 0
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G-GP O-GP G=GP  Q-GP

e""e 298

Anti-(M;+M,)  Anti-M;

Fig. 4 Double diffusion analysis of glycoprotein antigens and antibodies.
G-GP: gastric glycoprotein.
O-GP: ovarian mucinous cyst glycoprotein.

Immunoelectrophoretic Pattern

E

Anti-M1

M7 Fraction
Anti-HS
Normal Serum

Fig. 5 Electrophoretic mobility of the M, antigen.

Anti-M, Anti-M.

Fig. 6 Localization of glycoprotein antigens in human gastric mucosa (indirect immunofluore-

scent method, X 40).
a, b: serial section.

FLERES 3
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S PAS BBt —3 L 7.

M. HUR - M, 855 & Rl—#E o #E VR 2o T,
M, mE» B2 M, o545 %i% Fig. 6 bir L7z, M,
PR CEE RS b0, M Bk E B3
R EAERD LRIV, IHIRKICIIARL T el
75, M, (3EFIER, BERO EHCRDHh, KT
RD L Teh - e, F o+ 3880 Brunner i3 52
Hbitcny, MO OBEREIZIZZED bhisn-
fo. M, o445 % PAS Bt ic—3 L 7.

¥ Fig. 6 \or"T X 51, M, KXO'M, DER 138
BThbh, MEH overlap L THIET S ATREM 12T &

Anti-M,

HALE R R S BEAHUR—F 1R 497

AERBDLRIe - T,

feRH (M +M,) mEXHVS &, KIiCiZamL T
eeh, My 8L UM, 2605 Mic—H L, HE LD
»HEER, MPIROBEERAICERE L BD LR
M, i : Fig. 7R+ X 5, My ix+=368, /)
15 35 & O"KIB KGR o MR liRR o O K B RAIZFRD B
A, —7F, FRLAH M, O IEE BHEOEE
AR THSRIRL T A0T, EHE BB M; 1314
CEBHE IRk -t

DEDOBEE L v, BRIOVNG « KIBHEROREE
BHEE oS xR L L T Fig. 8 1c/R L. b R

Anti-M;

Fig. 7 Localization of glycoprotein antigens in human colonic mucosa (peroxidase-antiperoxi-

dase method, x 100).
a, b: serial section,

STOMACH
Corpus

Cardia

Antrum

INTESTINE
Duodenum Small Large
Intestine Intestine

Fig. 8 Scheme of the distribution of M,, M, and M; antigens in the gastro-

intestinal mucosa.
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&, §F, OB, B, BRIOERBEO2VWTIALOE
EOHEABRRELEDS, WIEThoERc kTR
Ihish -t

1 % S

BRI OKBHEASOWIIED 5 BREK L v R
MoRirs 3EOEESD (M, M, X0 M) i
HERKOSVCHMBLFRL, FEOEREYRET
BEEbi, RERRENAEICLY ZhboMES
FEOEREE B L OKBHE R 5 HRERE R
Lz, UTFELREEE 2 TEREZML 5.

FPEEAFE - RO SR ENREILOWTE
212 L, M, 1345FE 100 5L Lo PAS Btk oEE
BThHH, REBIKEN M O o pre
albumin @D bR LH. EELHMER LcH M, M
&irBara ef @l 0OFNnEA—DORIEEEETHH,
oM OBEEBE X e b B HEETHLLELT
Wh. COBEHIALATIGA, TREEELTHL
#- agarose +F ERDEVL, HOBOBEERAOSTE
THELH B Liviau,

M, T HEHELUT 2 EE 2 bR BBEEDELT
Goldenberg et al.” o high molecular weight
colon-specific antigen (HMW/CSA) % %. Zh
BABHEL) 7=/ —ARBIOT7TA 2 - A HIBEY
MEBZL - THBbh, FTFE1.7-9.0xX10° TEXS
#)E 2 prealbumin i H B 4%, BITBRNDS X 5 IR
EESFNCOF L BT RERNOS Y45 &,
M, & 128 5 22 ik & 7e» T\ 5. Kawasaki and
Kimoto® (1 B¥E Y v =% » — LA, 73 5 —H{H
{kiz X b gastric mucoprotein (GMP) %8 T\ %45
PAS &4 o fucomucin 35 X ¥ sialomucin 733 {& T,
Aa—Ze7 27— MNEEIKBTHEE L L~y R
HThDERNTE, Lnl, EXKBEHEGM &t
Bit- T\ 50, BRIAMB L ZBEARBEO
TRHEOWELRE, HESMR, BFER - MRk
O Brunner iz b, M, +M, i EBLIL 725 Fahi%
5 h %. Gold and Miller® o colonic mucoprotein
antigen (CMA) & M, \ZELITA2EERLE 26N
2, BREHE LS IZHOWTIIEH IR TV L.

M, I o 5 BHE» LB LN IEEBTHHY,
FhO B RN RS L ARRESEAYE TS
Zrid, TOBBRE-SIEE LD D L THEKRREL.
McNeil et al'® (20080 5 ERK & ABRTm
BErHTLEEAVGET S Z L 2@, Naim ef
al.? LOED 5 B & KB E oL BIC D DI

FLIBRES 5

LEEAMEAIERL TS, Zhboifofic M,
F 7003 Ma 238 F TV B ATRER D B D2 E NI B
ThTELT, TRy Hoast i tueinne.
#¥7- Scawen and Allen' (3 © mucin D{LFERIE
BAOLT D ERE LT A, L LARFRTI M, i
BB RERE DREE PR TRIREOFIMEIC L hBRE L T
Kb, BHEESOEEAZERMRRL TS
THROBE L IR ARDHATDS.

M. ©Z o\ T IR A TR S 515 el 3L
KA AE S T b - o fo b LR ST I3 T 718
fesot-. UL PAS BT, %7 Brunner fgiz M,
DEFENED B D Z &b fucomucin FE A L L7
ARk mucin & #ERI X 518,

M, (KBS L 0 R AOH S E R TRER LI,
5F8 100 5 L ko alcian blue BR#: o FEMEEEE A A
FHT, BEREBEXLHEE TH 7. BEHOH M,
MEoTh Bara et al'® L35#1, ELI—FKL
FRIGHER AT D EHHRL TS0, HH M
Ex A # o B X b sulfated glycopeptidic
antigen (SGF) &+ L cetylpyridinium chloride ¥k
1* DEAE-Sephadex A 50 Z T 1L TW5. LD
BELKHBE B Hikicd v, alcian blue fB¥EC, &
FHBZNHRE NG - Ko R
dbhh, EBELOP M Mg LiagR—oEERYRE
LTWw5bEELLRS.

M, LT 2 8EEA L L Tk, Kawasaki and
Kimoto® o intestinal mucoprotein (IMP), Rapp
et al.*? o intestinal goblet cell antigen (GOA®Y)
¥ X O Mori et al.?® o intestinal mucoprotein
antigen AMA) 235 %. ZhbLoEEBIIV-THY
alcian blue B¢l OMMRICEET 5, IMP
o FEHICESSBHELE L, GOAY (LEERIEF AN
o sulfomucin © a; BB T 5 &b, ThE
NOEBRAOWIRCIIEEY S5 Z RIS . C
OEIEEREG OB MR CRER BB CESC LD
# 2 bR A, WA sialomucin s X O sulfo-
mucin 734 DEIE TR L, T h 5o sialic acid o
SRBCLERNRDLRTED, FloohboBEER
BFERFREGVPUEEI RIS L HRHE R 5.

—7, Hikkinen ef al® 33 TCIcBBBEZEOTR X
» cetylpyridinium chloride % F \~ T sulfated
glycoprotein antigen (SGA) ##8i1, FOHEM
BICHBANBREY T~ SGARNHFE, [HERX
0* fetal sulphoglycoprotein antigen (FSA) o 3 f&
YEHTELLHEL 5, THECIEEE B
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Bet@mic g bh, M LT 28ER & Ebhs.
oL, RBFEcH bt My Mg iR EO#%ET
BHEEEA L EBTES Y E T2 - HoOBRA LD
Kt a e cBhiz L Tus0h, M 0% 8%
BB EEAROBEEACHEENLEL LR S,

DD X 5 ciBRIEOERR LG & A LR
HET5HL0OM% A, Ma et al.?? 11 cetylpyridinium
chloride o % & 4 i3 O ¥ X 0 5 F & 70,000~
100,000 o non-sulfated type DEEHR YR HEL, T
ZHEBRIOCEBRECRB TS BT E. o
BEEEM, M, 5L 0 M, 75500, 4% CHE X
NI DR - TR, MEEKEOSLIED
158 LCAHMIBIHRE Lo 5 2T 5.

WIC 2 h b OEEAYUR & ¥R R X OB
MRS 5 &, M, 35X 08 M; i1 PAS, alcian blue
Yt OREED D, MuzdhNEER, M, EEEERS
NERTHDL EE LRSS, SEIOERBRSTTOKR
i3, Mi BIOM:; ZESETCHHIH, TOFF M,
FI O Ms OIERE/BERR AR LTS &IEE e wn
koML L BT 5 L, BHECOERERYSHLE
Schranger and Oates®™ ¥ X ¢ Allen and Garner®
11 GALNAc izt L, GAL 3 X 0'GNAc» 3~4 5%
W4, *7- Schranger and Oates® (35 b7k
i GAL 5 - 0'GNAc o 5 28448+ 5
ENTB. —T, BREOEE DY 5 L Gold
and Miller® ;3 GALNAc * GAL, GNAci1i3i3% =
NEETH Y, Bara et al'V 131 SGA o GNAc/
GALNAc it LA LT b, FobhbiEs
OB OBEENSLS &, M, i1 Gold and Miller® o
CMA iz, M; it Schrager and Oates® o8 kL&
BT 5. HIEEHEOBEAIS FENKES
L OPRBREREXFTHEELLNHDT, £ L
57 FEEMTM, M, 8IOM; 2RI EEYE
T 500 H Xh 5. Peason ef al.® i1 pepsin % B\
T7 2 DBEHBEERA OB A, 5.2~5.8X10° 57
FE YA o subunit BT L T\ 5. Shochat
et al.® 3 CSA I » Con A-Sepharose &\ T4 F
E1.2X10° DEEEYGE#L T 55, JURER—I
HEALTKY, L3 L1 subunit OBECIIHIIL TV
feus, ZOE M B X0 Ms ioou Ty BB OB 25
BHiE2bhb.

M, M, 5X0M; oEEHECERENCREY R
BERBFENRE T5E M EOREBE ERBID
B/AEMREAcL b, M. (JlFRE, EER LN, &
FIRR % L 0 Brunner fRiczbh, M, i3 oMMERIc

HCBERBE s 2BEAHRE B 1K 499

ThZhBRHCRDHh, &« OHEGERAS R
kv Coverlap LTEDHI B Z Eidfehrote.
5 o & X PAS-alcian blue 35 & 0 high iron
diamine (HID)-alcian blue %xt& 0fT B, & BB 452
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