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ZREBENBEELROMBBERR L TORE !
27 =7V VRREERRE AW ICEREFERIRES

SRAFEFBREFBRE (EE . FRE-#D)
% B - K

BRERIZ 1 D 2 B0 s LAR EE TRLACERE/ST, EEMIROERE RIS W & OIS %0 4 HEik
BCEECEL, IBAORERERTOLEMBOBKRENERIATWS. SE, FREE L D HE Ay H
BL, 25—V LHTZRTMCERL, BEEROMEEEONEL L RRY, B rOMRBICEE L, X35 O
), BEFEHE (BR), MRSERRE, v 77 VERILEE, BRARMLEEXRAC TR L. S5 ilElrE+o
B E2HZ LOHBATV3 2, 3OYPELEMACENL, MEEHCRETEELYENLE.

27— YN ATORERRLER L EMROFEL, MBHEROTI Y, KEZHCHELEL. 1) BNk
B CERERSL12MM) BFREFEOS QIEMRET, ARF - TORHREY MEEEE, NEETOMKE, Mlan
PREOST, MRERETORKRLEH EBHFOSME) OB LEAHEL, MEIZDEERE L. AR, BAokE 20—
w74 vV —a2ia (BTHLER) 2P —B8MC HE U, M0 E SRBFCHE S BIRORE, »5\ITFAE LK
B b NRRROMRELC A MRABHECEE LR LEL bR, 2) BEEEN (2H120 H2UREE): 15565
B b RS O It PIC K R A8 (8= v 588 Schiff K (periodic acid Schiff, PAS), 7/ + v# (alcian blue,
AB) pH2.5, $<7 3 v3ufa (high iron diamine, HID), & # %/ 3 vi] BHO/NERAHE L. BENC/NERONE
REMECHEDN, T0% L EEMROKREBPICA DRI, PROMIRCRBEET MO/ N ERE LTabh, K5
IR LREBEEDHRR AL, THW, TO/NERNEE» 5 MEBEN M OMBPINBEOREBEN S HE L, BitEs
B L E X bhitc, 3) REMERBUY GER2AMHELE) . SREROMAIC A BEET 2O/ NERARS L, LR
BT L., BlLERT2BEMRECIEFEBEIREL, PBENOBMRA~DOKHE, B LML oEEs &
faEEA~ L@ > M NSEOREBENALh:. BMTHTIRPRENDRL, ¥, 25—V vyt LEERY R LK.
CORIGEGOEEBHELRCIULAABERBBEERTLT, 75/ v V=) VBE7 + A7 » £ — 4 (adenosine
triphosphatase, ATPase), 7% U#7 » 27 » £ — 4 (alkaline phosphatase, ALPse), ¥ &, L 7 F v Qs TR R
hBgFra=<2V7Fv (concanavalin A, Con A), =¥ F¥ =2 L2 F v (Pisum sativum agglutinin, PSA), ¥V 3= 2 L
2 % v (Vicia faba agglutinin, VFA), = 4 £ o84 H L 2 % (wheat germ agglutinin, WGA), FUax<=2 L 25
(Dolichos biflorus agglutinin, DBA), £ 4 XL 7 # v (soybean agglutinin, SBA) DfEEEECNLF = v & Ly FREEM DR,
BEBErRBCRE, FACERARTCHERL, RBROE,» S bAGOHERE FFICGTR LY. ki, s miat
ERYHER LT 2RI BEOREMAIC~, 787 4 52 v EAHEEFTHS 91 +#35 > B (cytochalasin B, CB) &
EEMRBROS{EE R TE S VAT ¢ — § v 7RERTF Bl (transforming growth factor 81, TGFA1) # N L, ¥FRINE488:
Bl E THRBEMCHRE L. CB HNT, SMREEROBR EEOMBBE 0EEEREA L, EEMRORGRNIC K%
(% ITRESERRY) XK h, TORBCREREYEOUENER L. ZoBE, EF, NEBERTHREXA
TSR MMM EEMEE (congenital microvillious atrophy) &I LTz, —F5, TGFAl REHPMA~RINT S &, M
BARRER D, MREEEBECRAEL, MRADSETRESEL, AL, TORFI2EGORBERE FFc & hELL
7o. TGFBl DFHIIC & b, BB EROHMREHEORE L pLoMRE Lz s E 2 Shte. L, Bt L F R LR &
BaS—FUYARATERTAILILD, EEMROBRNES, EEEROBEES - NEEBYHELE s OXBHOMRE
MBHEAF Iy JRBBTENR., ELEFIZ CB ° TCFAl 2&HMT5L, BHORE LBRBCHAELEABEL
fo. FEFER ERMROMBREE OB LR, X4, FORERL IARBMTAIRTO I AICHE L EE ORI SE
THEERLEFALEBbhi.

Key words #Mifutkt:, IR LK, o5 -2 vy paise, B8, L7+ vk

FREFI2AI1BHZA, FH 6428 9 A%E

Abbreviations: ABC, avidin-biotin-peroxidase complex; AB, alcian blue; ACPase, acid phosphatase;
AL Pase, alkaline phosphatase; CB, cytochalasin B; Con A, concanavalin A; DAB, 3, 3'-diaminobenzidine :
DBA, Dolichos biflorus agglutinin; EDTA, etylenediaminetetraacetic acid; EGF, epidermal growth factor;
FBS, fetal bovine serum; HE, hematoxylin and eosin; HID, high iron diamine; PAS, periodic acid Schiff;
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BECEBORE, REABCE VT, MROEEORT L
FORGHBEETH A, Fio, MEkEIBEELT, BHL
REORRECHT, SLIHESEROSWR EORRABDOR
BLEETHHY. FE, MROBERRLEORM, TLT
WRAEE L OBMERIFBEFOSTFTHERSATED, &
GEE L TR E AT HEHE L8 (BE), H2HVIKRE
DR, BrESHEERORECBEELTERSR TV

xC, FEMBEOEKEE, FEAREBRAERLOEED
BRI L > TR IR TE Y, MRAEEOECRER
PR OB LT Y. o EEMROBY L £ O
B, FERREOWEHEL LT, B«0BREFAVLH
5. FlxiE, Mivagawa b2 7T AF» 7 ERILTT 2§
REREERYEELTED, TORTIRT I AFy JELE
MOEEN, BERCET »BEAEBAEOMR Y RE L
LT WA, ¥, SKRITMRa S -5 vV RERER,
A, BROTEGOBEICHLTEY, Yang 5 OLUR
BEEGOBERCHT Y, FREBER L PRTFLROSE
5 CHBHEORESELENWTR L O/, SHITRED
REFEOBEMC L AVHRTWVLAY, Hx DHETH LA,
FRILEE D » G - AR R R, BEARRRILL, Thi =T -
FurnpTERT s, BELRIHEEL, Sk bRk
ERAZRL, B2 CABRCHRSERY WL, B

6 EENT bt » THEDIANTD bh, REEKD RIS
FRIGELULTWE T ERHRE LY, ZoBRR, vy ¥R

Table 1. Biotinylated lectins used in this study

T AR AR > T RS, 25— A RO
ERAETEHBE LG ER L bR, L2 L, BREYRY
MR BT A EROTR T, FICER2ENLIBE
OBEARLTH DY, MEERONK L EEESTHED
ATy 2 IETIRE A ERBINT IR, B, BR
Mo YRR CHE) &, BTEEE (BB NPRESE
ERBCETAWEIIL VY, LEBROESE Y HERLT2
4 OMBABEIEE QO RE BB OEE & FAICHE LickE
ARG, FZTAE, BROHOMEE LR L,
IHICHBEEREEORRORRY L 7 F VEBILEET %
BAuvTiE L.

W, LEMBOBHRETELHEFICEET S 0L LTHR
EHREBAOBERTAEEIATV 5™, MEHIME
PABOBHEOHBRCHBCEETH Y, B OMERE
ERTF [fo& 21E¥ 1 + #F ¥ v B (cytochalasin B. CB) =
e Fv] MEZGOBYEEROMBEIEEIh TV 3P, i
HMERFDO1IDOTHIDBIF VAT x— I VIHREAFL 7 7 3
Y — (transforming growth factor 8 family) 13 kR D IT{E#7e
BECEBEOELOHBWERL EhTWEY., £ T, =1
7u7 45 AV OBEAHEFTHHCB LT VAT 4 — 1
v 7 HEET A (transforming growth factor A1, TGFB1) % #H
BB o Lood 553 3 H B 0k (BRI &40 fat: T
BRI T3) iRmL, MiamE, sero@to &t
Pt R TEE YR L.

Concentration of

Lectin Carbohydrate-binding specificity Source

lectin applied (ug/ml)

1. Glc/Man group

Con A a-D-Man>a-D-Glu E-Y lab. 10

PSA a Man>aGlc=GlcNAc E-Y lab. 10

VFA a Man>aGle=GlcNAc E-Y lab. 10
2. GlcNAc group

WGA GlcNAc (81, 4GIcNAc) 1-2>BGlcNAc>aNeu E-Y lab. 10

STA GlcNAc (81, 4GIcNAc) 1-4 E-Y lab. 10
3. GalNAc/Gal group

LBA GalNAcal, 3 {L-Fuc al, 2} Galf>GalNAc Vector lab. 10

DBA GalNAcal, 3GalNAc » aGalNAc E-Y lab. 10

SBA GalNAcal-3Gal>a and AGal E-Y lab. 10

SJA a and BGalNAc>a and BGal E-Y lab. 10

MPA aGalNAc> aGal E-Y lab. 10

GS-1 aGalNAc> aGal E-Y lab. 10
4 . Fuc group

UEA-1 al.-Fuc E-Y lab. 10

GlcNAc, N-acetyl-glucosamine ; GalNAc, N-acetyl-galactosamine ; Fue, fucose; Glc, glucose; Man, mannose ; Gal, galactose;
Neu, N-acetyl-neuraminic acid; Con A, concanavalin A; PSA, Pisum sativum agglutinin; VFA, Vicia faba agglutinin;

WGA, wheat germ agglutinin; STA, Solanum tuberosum
biflorus agglutinin; SBA, soybean agglutinin; SJA, Sophora

agglutinin ; LBA, Phaseolus limensis agglutinin; DBA, Dolichos
japonica agglutinin; MPA, Maclura pomifera agglutinin;

GS-1, Griffonia simplicifolia 1 agglutinin; UEA-1, Ulex europeus 1 agglutinin.

E-Y lab.: E-Y laboratories, San Mateo, USA.
Vector lab. : Vector laboratories, Burlingame, USA.

PBS, phosphate-buffered saline ; PSA, Pisum sativum agglutinin ; SBA, soybean agglutinin; TE, trypsin and
EDTA; TGFpBl, transforming growth factor Bl; VFA, Vicia faba agglutinin; WGA, wheat germ
agglutinin ; Y88, NXFEYEE, B, ETHEEE
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MEE LT RS

. REBFIEE R OB ERERE

BEY 3Kg ORRE (i, BAECE, HRRHEREWEED
FAEA) 2=V FALER =L (kv T & -0, KRARME, X
) OEIRPIEES THREL , BB, R mE 2 N L, K3t
2, ELCHFEEY—MELTHE L. 0%, BEYE
DL, REOCRH® 0.0IM Y vEEEHEBE A KK (phosph-
ate buffered saline, PBS) (pH7.3) T+4 ¥ L, 3 4E L
fo. — 2D EIEER *10% FHEE L~ ) v TEER, <
T7 4 VEBEL, R L, XEIRHE v 27 VER
{LFMBRFTC AV, REWREE LT, ~~rFv Y v - =
# ¢ v (hematoxylin and eosin, HE) ¥v68, ¥iak S8 Ye - L
THRERERE @2 v KB Schiff (periodic acid Schiff,
PAS) $u&a], BRME¥ S [7 /4~ 7 v & (alcian blue, AB)
pH2.5 ¥vfs, # 7 3 v (high iron diamine, HID) 3:t8], TH
ZhFHNI VBT, V2 F VERLFHRTEL TR
BTH. KO 1/3 LB XWEIZ LD, 2.5% 71 5 —
NTAFEe F0.IM » 2 LB ER, pH7.4, 4C) W TREEI L
60HEREL, TOXFABER CHEE, %42 v aE
(AEER) TLC, 0FMEBEL, HEC L, =& HiE
CEE L. BEYAEFRE, BBy S v L= VBT B
Ftat, FAEE H-300 (B BFAT, HR) THELL. &)
1/3 58BN % OCT = vt v | (Tissue-Tek, Miles
Inc., Elkhart, USA) P L, BIEBRETHFEER, 2 V4R
# v b (Tissue-Tek, Miles Inc) T 5um OBEEGH 2 VER L,
FiECRERE, —80CTREL, HE, UTOEMLED,
== 3 2h el ol ez Y

I. BERE RO, Bt as—4+ L FILpitE

1. PEZSHGEE L Mk o2

BIBUZHEV9, (6E# 3Keg ORRE (M, AAARRE) v
FAAER — A OBIRPIES CREE, BB L, EbiclERn
ErUN, BMmEL, FEEY—HE LTRIHL, B¥EL
SRR Uiz, ok, EHECTBRYERD, 3TCO V22
RCIHENMEL SRS, 0.25% 1) 7Y v E0.02%=F L v
7 3 vEEEEE (ethylenediaminetetraacetic acid, EDTA) D4
¥ [trypsin and EDTA (TE) {B4WK] © S8 CREMIZ AR,
37TCTH0 D L8O~ v 7 ABPICHB L. k2, TE B
BREROH L, UTFoBRCA G, i, MoH L TE
BEARPNICIEIENE A Eh TR D, £080% 2 EHk
YT TN T o T KR L BRI T, B D20%1E 2 Bh 5
BEOEFMEBR LT, ek, MMM & O
RHRROBARIZE A LT 7.

2. 25— VBROHE

T58BD0.3%BITEM S — ¥ (#1471 25-%v,
¥FHY 7Y, KR) +1.58B0 Y v HIRME (fetal bovine
serum, FBS) (Gibco, Grand Island, USA) + 1 K& D 10k
@ Williams © E ## (Flow Laboratories, Irvine, Scotland) %
X&TTEAL, hit LERERTF (epidermal growth
factor, EGF) (Biomedical Technologies Inc., Stoughton,
USA) % 10ng/ml & 725 X 3 WHEML T2 7 — 5 VKRR /EH
L.

3. 37 =YV LAORERIE - RO G LR
#*

LEMazat TE BEREELSH (548, 1,000rpm)
L, ¥DREC 2T~V v BBREZML, €%y F v Lk,
TIARFy VRN (2 —=v ), BEFFA, BR) KHEL
o, ThEEEMILITCTHISHBELTC=5—+viE
&, Bk, a5-rvramic bRy gl L. B
% (15%FBS & 10ng/ml @ EGF %&%; Williams © E =223
W) 25— VA ERERLTITCTAREERI5% %
R, HBCO LA vFa_—% (7rr=, +va—, &
) RTHEELL. ok, BREBEO=25 -y AROM
B 1~3X10°f/m] ©, BB =Y v G (1008
f7/ml, BB, M) LA b L7 b <=4 v v (100ug/ml, B
HHRE 2FM L. MREABEERE (£ v A, HR)
TRERMCEIEEL, SOICKERBMAE G, 12, 24, 48, 96BEMH
DEFRMBEZ LT ORRBRICH L.

4. 37 -7 AHERERE FEEROMRREIBRE

HEOBIEE  ZERSFHOBIME KMl E»AthT
WBHAF—F NI E 2% I E— AT AT F(OIM =2
SVEEEEIRE, pHT.4) TEOHMEEL, 257 4 vEBEGK &
L, HE 8, HIHHO 4 BEOMKAERR T -
7.

BEEEIC L 2HE: LROME L BEEE FEy a5 —
FUvrnZEZBEIL, 2% 7R —ATAF e FOIM % =
UBREER, pHT.4) TER30S HEEE, RS CERE,
1%~ 30 ABCE0HMBREEL, BHEICI VEK, =8y
TEL, BEOH RS v L 7= VB TERAL, &
BEFETHE L.

FREVROMES: 25 -4 v L%k OCT a vty v PRI
BEL, WEBRTHER, 2 V42X FT 5um OBHREY
F2ERL, FERTAEE, —80CTHREL, BE, UToM
RAL2R, BERERILERRITIT A .

I. LY7F #H8L%E, SLULF=ILL v FEE

1. vos @Rk

HEWBREY: AL~ ) VESE, #7774 vAEGEE L
ZRIAEHBEER, BIV2% 70217 AFL F (0IM »
3 CBEEIR, pHT.4) THEHOBRRBELNE 4+ &
F=FUSADAT T VOB E, RERE LR, B
LV F—FUrLAEBERTOL 7 F v BREL
o, Al BLEZRTR2ZEOLV 275 (WFhb et + vy
ZFV) A, FADVIFVEFTMKERWCIEIET S
B, Thicg «DFREE (PBS TAR) & 1IKRT. &«
B, FHRMORE T, 5+ %2~ 2 27 F v (concanavalin A,
Con A), =~ Fv =2 VL2 F v (Pisum sativum agglutinin,
PSA), ¥ =2 V7% v (Vicia faba agglutinin, VFA), = A
FoA H L7 F v (wheat germ agglutinin, WGA), FV 2z~
A V7 F v (Dolichos biflorus agglutinin, DBA), £4 XL 7 &+
v (soybean agglutinin, SBA) 2B ZEXGEL - R I ERBIC Yk b,
B ORI ITERL L, BEBEE L A ian/ &
ROPBLBRE LD, MREEOEEMCEEHTH 10
T, AR, ThHBBO V2 FUEANYFLEREL
To. Biot3 7 4 v % PBS TEH®H, 0.3% 8B {LAFE M A
R —NVHATHABDOR L F v X - R LEIRE. F0
®, BEFRLCEEF /{br 7 F v wiBRRNT 4 C T48EE
RIGZ®T, PBS THHsk Lo, Hsu BY OHEIZRE
W, TESY - XFF v AntFvF—ELEHESHE (avidin-
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biotin-peroxidase complex, ABC) % » I (Vector Laboratories,
Burlingame, USA) TRIE &, 0.005 &8 L ARMS T 7
~ v 2 v (3, 3-diaminobenzidine, DAB) (Sigma Chemical
Company, St. Louis, USA) ® PBS ## M TH 5 SRFEES
4, PBS TH# Licl, ~~ b+ v ) v TEREALTVIHET
BELL.

RURBE LT, HFLrFrvREBLELF VLV IF VD
b hic PBS TRIEE ¥, RGBS B L2 & T
Tl

EEOREY: BENBELREIERIRAB I -y vy
DEETMREE, At FvF-EBEB VI F v (WGA,
DBA, SBA) (E-Y Laboratories, San Mateo, USA) 2 v 7 F v
#E L LT 10pg/ml L7525 X 51 PBS THRL, 4 CTT2H
BRIGER. TO3ED L7 FvidvFhd ERRONEEN LV
7+ VEBILRECERERFCA V6 BOPIREETA T
%. PBS T¥##, 0.005%&EAbKSEIN DAB THAZE,
1%4 2 3w a 0IM » = SABEER, pHT.4) T 1 Rk
BEl, =&/ —LTHERIIBRKL, 254 V77 A=
HYBAREESF VYT A SR, TOEFEF SR
W, AFAFHFFALDEML, BHEDA LEHL, BRAT
FBEE H-300 (B BERT) THE L.

2. AF=v Ay FRE (BEORE)

AF =9 sy FREMRETC S 5BEBER YRS
BHEEELTHSRTWAD, 5, AEORTME L HR L
FAQE L as— VYA AOEETR #0.06% 07 =7 4
L'v F (Sigma Chemical Company) (0.1M # = 2 /VEREHETE,
pH7.4) T4 C, B0 ER, 1 %A I VA8 (0IM» =
SVBMEER, pHTA) T1RMBEEL, =%/ —ARIITH
K, =Rvic@BELL. BEDH % 3XWEL v 7 AT VBKE
W (pH3.0) T304 %t LEBTHE L. 7ok, BENBLL
T, AT = a Ly FERWRRIGEATRER TV, IS
BHNEE I E R L.

V. BRERILPRE (BREORE

BRBRIAR 6, 12, 24, BRMKI 2% IV E—AT AT
F(0.IM = oA EREEW, pHT.4) T304 HEZE L, OCT =
vy FTEEL, —80CTRABICHEM LK, 2042
£y +TohmEYL, UTORERT -7, ok, RIGERD
REHL, WThd L%+ A v o 0.IM 5 2 D VEBIERE
W, pH7.4) T 1 RHMEREOHK, WECIOBEKL, A1 F
IR =R B AN ESF VAT MR, TOEE
BALRE, A5 FH5AL0EMEL, MBI LIERLE
RETHELR.

1. 75/ v v =Y v@7 4+ A7 5 7 & —-4 (adenosin
triphosphatase, ATPase)

PBR O FEWEE -, BEFEWHR %, 02MTris-HCI
(pH8.5) 1.4ml, ATP 5mg, ZEZK 2.0ml, 0.015M B~ 7 % ~
v 2 2.6ml, 0.5% 2 = B (pH10.0) 4.0ml D ESE TITCT
0D HRIG S &1,

2. TAHVMT 4+ A7 7 7 & —4 (alkaline phosphatase,
ALPase)

P2 OFECHE 1. BT R, 3%7Ver ) Vg
>+ U A ld4m], 1.5mM FHEE~< 7 %> v 4 26ml, 0.5%27 =
VRS 4.0ml,-0.2MTris-HC1 (pH8.5) 1.4ml, RE¥E 0.8g DRIGHEK
(pHY.0) FRIZ37CI0HRIG X R T.

3. B 7 + A7 » 2 8 —+ (acid phosphatase, ACPase)
Gomori® O I - 7. WREYIA % 0.05M Erlg i B
(pH5.0) 50ml, EEfE 4g, ASERSH 50mg, 3%8 7'V = U VT
F U YA Sml OREGHEICER TS EBELK.

V. CB & TGFRIZMIC & B33 MO BEIE T/ L OBE

25—y LREE3EE (SN EREERYO R TR
LTWAZ LR oE&ZK 1z, CB (Sigma Chemical
Company) & TGFBl (72w, HR) 2%EML, &K%
Brabh s HREE(L, HiiEE FEMROBEELE RO
B|EL. ok, FHOK, RS- VA REER]L,
2, 3ABK, ThFh CB 25pg/ml #HEM LB 2T -
fo. FORKR, HEIHBL2HER CB #HMLAERT
13, CB HInE24BM BB ERIZAT A AT Lich, BIER
N A BEATE o, LhL, BEBIAKRTOR
T, #Bond, FEMARCE«OMRBEORENLDL
, MRS ER BRI, 2T, KRR TIIEE3 A
BD =S —4 vy L CB %L 0 TGFAL &ikm Ls
L#c. CB & TGFBl DEBEHERFOBEL, ThEhBRH
I 25ug/ml & Ing/ml¥C7s BB EERBICIRIN L, 37°C T8k
¥ cERELL. tR, CB OBEIX Carruthers 52,
TGFpB! X Cassini b NE 4« DERICAVRRBELSEICL
Tz, FRON24R5R 3 X OASREIB I IR EE L Ml Bl = 7
Pyrak, 2% 7N E—ATAFe F(0IM b 2 OV EEEE
¥, pH7.4) TERIOSEEEL, 4574 vHIFEL, BT
7 4 v, HE %ufs, PAS, AB (pH2.5), HID 5 X 08 a FH 1 3
VOREHESEERELTVWEETHE L. ¥, Hmik
4R & ASREOIREE L EMR R A n T - VAR 2 KT
NE—=ATEEL, 20T1%4R I Y ABTREEOH, ¥
Bk OBk, =HvicgEL, BEDAZERL, BRY S
vy VBT _BREDKRER T CRE L.

B ="

. RRBEEHELROWESR
REBEOKE LRI —F, BAEKRT, BIEEMNE
L, BEZERETH . BESERERA T, BEEE LR
DREDFEEITBETH > 70%, HERIZAF DL I vHA,
AB (pH2.5), PAS, HID #&2ABETH -7 (K 1a).
BEMCIZ, AR EEORENCHEABOESD 0, REN
Iz& LD b a v Py 7HRRD bR, BRI
DR, NEMCISWERATEL, RERCIEETHH
MENA LA (K 2). BREGILETIIADORBEDOHM
FEIIEDRIC ALPase BB TH - . T, BHET S HIMER
CRAEETCREL-CHRESERE (BEERA (tsht
junction), #E# (zonula adherens), #EZE I (desmosome)]
P, ERFOETALEEREITTCERELLHEGON
(interdigitation) & b h, AMB I MR EERK b
ALPase D\BMETH »7-. ATPase 1 ZHEEDOHMME THBMET
Bolh, MBHAES L OCEETIEE T . v,
ACPase 1334V V- 2BRLTHEMETE - .

nE, VIFVRE, rT=vaLy FREDORERERI,
35— 5 vV SRR BRI O B & — R IR T 5.

I. 354 ILATOKEERE -REROBESR : (48

EEHSEIC L 2HE
(CAEEEEMEE CIT, BRES TIIF L ORI Bk ©
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SASORBTHEIh, —H0 LEMROZC RGN/ mL, ZhEPFTULTKE ORI (B BRI E (54
BEEI NI, BE 6 ) H1I2BHE TIZE { DEBEROKR fakZERORE) NEEIh. LaL, Bl SEER
HriERsrd bhic (K 3a). X HIEEURME TI2gE - H(EREETS) DEEOLDOLER I A,
Efifsofommases v, Skt otif iz, 0. a5—44LAKERREE FREIROBRES: %
PO h b OSMREER T, MiRERFLTICaE 5B, HMEZERIGHIUBTERLRCLIBR (E?2)

L7zZ2fg (NEERY) & LTRd bhi. L, Wik, Mg s

Fig.1. Normal rabbit in vivo gallbladder mucosa comprises a single, high columnar epithelial layer. The luminal surface is

positive for acid glycoprotein (a) and DBA (b). L, lumen of the gallbladder. a: Alcian blue (pH 2.5) staining, X460. b: Lectin
histochemistry for DBA, X 460.

a

Fig. 3. Isolated rabbit gallbladder epithelial cells cultured in the collagen gel matrix for 6 hr (the phase of loss of cell polarity).
A singly isolated cell and a few clumped epithelial cells (arrows) contain intracellular vacuoles of variable sizes. a: Phase
contrast microscope, X400. b: Intracellular vacuoles are negative for PAS staining, X460. c¢; Intracellular vacuoles are
negative for lectin histochemistry employing the DBA reaction, X460.
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v LRORYE O BERIIKE CSH BEBEY,
EREEE, B o B LR DT, FiRY
ZPBIIBNS. 7ok, TOMOERREYE 4R T. BE
EEE L= siticas -y v RTO ERMlO VY 25
vREAHEEIWRT.

1. AL (B 05 5 1205RH)

1) FrEeorse

HE Zvfa & Hh S SR e L 252 Z oM, B
B LA » TV A AR OMBEN AL, —BEICZ
w4V —sBARHETAONEHTHES.

B3k 6 RS ¥ UL, KR RO & < iRk TP
W LM OMEY KL, MRERIC PAS S0ORKSERY
@Rt oZenEDb bt (B 3b). PERIEfEEe L TRz
AL, BedilERERc s TEEERATWE:DD
Zbhntc. 2hbLEEO EEMEESRLENTHLOTH, [
Bl anREI0earsabhi. Lil, Thb
DZEITRETHED L, BEUBMTRAD bRt
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Fig. 2. Ultrastructural features of in wivo normal rabbit

gallbladder epithelial cells. Numerous microvilli are seen on 7 EOMIAP/NEE b Z OBBMEINC AL > TIHA TLHHRC
the luminal surface, and junctional complexes (arrows) and %, FEMEOBNEDEEIRE IR, —F, AR
intercellular latgral dlgltatlon§ are seen in upper and middle to R TER E R A B L, R Lk L. ZRBO
lower lateral sides, respectively. Note the well arranged .

cellular organells: Golgi apparatus in the supra-nuclear area 2RO ACPase THMETH H, BOHILZERLE X
(%) and many mitochondria in the supra-nuclear cyroplasm. L, SRt MERIEREAS LT, keelhyBR L, oA

lumen of the gallbladder N, nucleus, X8,500.

Table 2. Mucus histochemistry of rabbir in vivo gallbladder epithelial cells and those cultured collagen gel matrix

Reactivity at the time (hr) after the start of in vitro culture

in vivo
Staining gallbladder cells 6~ 12~ 24~ 48~ 96~
PAS A-CM (+) - - O-CM (—) O-CM (—) O-CM (—)
Cyto (-) Cyto (—) Cyto (—)
ICC-M (+) ICC-M (+) ICCM (+)
ICC-C (+) ICC-C (+) ICCC (+)
Muci- A-CM (+) - - - O-CM (—) O-CM (—)
carmine Cyto (—) Cyto (—)
ICCM (+) ICC-M (+)
ICC-C (—) ICC-C (—)
HID A-CM (+) — - O-CM (—) O-CM (—) O-CM (—)
Cyto (—) Cyto (—) Cyto (—)
ICCM (+) ICC-M (+) ICCM (+)
ICC-C (—) ICC-C (+) ICC-C (+)
AB A-CM (+) - - O-CM (—) O-CM (—) O-CM ()
pH 2.5 Cyto (—) Cyto (—) Cyto (—)
ICCM (+) ICC-M (+) ICCM (+)
ICC-C (—) ICC-C (+) ICC-C (—)

ICC, intracytoplasmic cysts; ICC-M, ICC-membrane ; ICC-C, contents in ICC; Muc, mucus granules; Cyto, cytoplasm;
A-CM, apical cell membrane ; O-CM, outer cell membrane ; +, positive; —, negative PSA, periodate acid Schiff ; HID,
- high iron diamine ; AB, alcian blue.
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Fig.4. Schematic presentation of loss and re-establishment
of cell polarity in rabbit gallbladder epithelial cells cultured
in the collagen gel matrix. Loss of cell polarity (until 12
hr): Polarity of columnar epithelial cells is lost and
autophagic vacuoles appear transiently. Acquisition of cell
polarity (during 12—48 hr): Intracytoplasmic cysts with
microvilli are seen and the vacuoles disappear. Maturation
of cell polarity (after 24 hr): Multicellular cysts develop.
Cell polarity resembling cuboid to columnar epithelia is
re-established. -V, vacuoles C, cysts.

Time after the start of rabbit gallbladder epithelial cells culture in collagen gel matrix (hr)
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Table 3. Lectin binding to rabbit in vivo gallbladder epithelial cells and those cultured in collagen gel matrix

Ft, ZOF{LER

Reactivity at the time (hr) after the start of in vitro culture

in vivo
Lectins gallbladder cells 6~ 12~ 24~ 48~ 96~
ConA A-CM (+) - O-CM (+) O-CM (+) O-CM (+) O-CM (+)
Cyto (+) Cyto (+) Cyto (+) Cyto (+)
Vac (—) ICCM (+) ICC-M (+) ICCM (+)
ICC-C (—) ICCC (—) ICC-C (—)
PSA A-CM (+) - O-CM (%) O-CM (+) O-CM (+) O-CM (+)
Cyto (—) Cyto (—) Cyto (+) Cyto (4)
Vac (—) ICC-M (—) ICC-M (+) ICCM (+)
ICC-C (—) ICC-C (-) ICC-C (—)
VFA Cyto (+) O-CM (—) O-CM (-) O-CM (+) O-CM (+) O-CM (+)
A-CM (+) Cyto (+) Cyto (4f) Cyto () Cyto (+) Cyto (4
Vac (—) Vac (=) ICC-M (+) ICC-M (+) ICC-M (+)
ICC-C () ICC-C (-) ICC-C (—)
WGA A-CM (+) O-CM (+) O-CM (+) O-CM (+) O-CM (+) O-CM ()
Cyto (+) Cyto (+~—)  Cyto (H) Cyto (+) Cyto (41
Vac (—) Vac (—) ICC-M (+) ICC-M (+) ICCM )
ICC-C (+) ICC-C (+) ICC-C (+)
DBA A-CM (+) - - O-CM (+) O-CM (+) O-CM (+)
Cyto (+) Cyto (+) Cyto (+)
ICC-M (+) ICCM (+) ICCM (+)
ICC-C (—) ICC-C (—) ICC-C (—)
SBA A-CM (+) - - O-CM (-) O-CM (+) O-CM (+)
Cyto (+) Cyto (+) Cyto (+)
ICC-M (+) ICC-M (+) ICC-M (+)
ICC-C (-) ICC-C (—) ICC-C (—)

ICC, intracytoplasmic cysts; ICC-M, ICC-membrane ; ICC-C, contents in ICC; Muc, mucus granules; Cyto, cytoplasm ;
A-CM, apical cell membrane ; O-CM, outer cell membrane; Con A, concanvalin A ; PSA, Pisum sativum agglutinin;
VFA, Vicia faba agglutinin; WGA, wheat germ agglutinin; DBA, Dolichos biflorus agglutinin; SBA, soybean

agglutinin.

- Grading performed on the follwing scale; {}}, intense; 4, moderate +, faint; —, negative.
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Fig.5. Ultrastructural features of gallbladder epithelial cells cultured in the collagen gel matrix. The cells were cultured for 6
hr (a) and 12 hr (b, ¢), (the phase of loss of cell polarity). a: Cellular organelles are reduced in their number. There are
several clusters of secretory glanules (arrows), and mitochondria, and foci of longer villi on the cell surface. A few autophagic
vacuoles (stars) are also seen in its cytoplasm. N, nucleus. X6,000. b: Several intra-cytoplasmic vacuoles (V) are seen, and
compress nucleus (N). Cellular organelles are greatly reduced in their number. There is a foci of microvilli on the cell surface,
reminiscent of luminal surface (arrows), X6,500. c: Reaction products (arrows), indicating the pressence of acid phosphatase
are identifiable on the wall of intracellular vacuoles and also in their contents. M, mitochondria. Ultrastructural demonstration
of acid phosphatase by Gomori’s method. X 15,000.



RRZEXE R OBERBEERE 417

a b c

Fig.6. Aggregated rabbit gallbladder epithelial cells cultured in the collagen gel matrix. The cell were cultured for 24 hr (a)
and 48 hr (b, ¢), contain PAS-positive intracytoplasmic microcysts and also PAS-negative autophagic vacuoles (the phase of
acquisition of cell polarity). a: Mucus glycoprotein is demonstrable in intracytoplasmic microcyst, while there are PAS-negative
autophagic vacuoles (a small arrow head) simultaneously in this cell aggregate. PAS staining, X460. b: Epithelial cell
aggregates are increased in their size, compared to the previous one (a, 24 hr). Mucinous cyst (large arrow heads) became
multicellular and were surrounded by multi-layer of cells. PAS-positive mucus glycoprotein is seen on the luminal border and
also in the lumen of these cysts (arrow). Some vacuoles are PAS-negative. PAS staining, X460. c: Reaction products by
DBA lectin histochemistry are seen in the lumen and also on the luminal border of cysts (arrows), locations corresponding to
PAS-positive meterials (b). Xx460.

a b

Fig. 10. The effect of cytochalasin B and transforming growth factor Al on the morphological polarity of gallbladder epithelial
cells cultured in the collagen gel matrix. a: Forty eight hours after addition of cytochalasin B 25 ug/ml into the culture
medium. Multicellular cyst of gallbladder epithelial cells, shows vacuoles (large arrow heads) in the cytoplasm and some of
these vacuoles are positive for PAS, while others are negative (a small arrow head). Cell-cell adhesions of these multicellular
cysts are loosened and disintegrated. PAS staining, x460. b: Forty eight hours after addition of transforming growth factor 81
1 ng/ml into the culture medium. Multicellular cysts (arrows) of rabbit gallbladder epithelial cells are of high columnar
epithelial cells showing nuclear stratification. There are no mucin-positive microcysts in the wall of the multicellular cyst. HE
staining, % 460.
























