FIAAS: « JREET

BRI | RIS 848 BRI FIR

A R ELEME T

Hif% RN 5 84F AR MRS At
= Tk A I NSRS R R TR AL
ARAED TRE1 24 R RB

k1 9 BRI Bd

BHHBAEDEIUZ K D/ NG T Z3 WAIEERERRH C B~ D T

XU

PERDBIZE B BWE (DPNZIIZ B ERNM DTN DD, 2D OVERIZFRHC
B 7= DF & 55856 & OMEEIZIT DAHELER CREBFROFIFEE 2 LI-ARER L O%E
BIGHOMBER) 2 X L7k o7z, —J7, DF BIROTM LB TR D 1ER 20128 L 7Bl X
S E BIIRON TS, LIRS, & 550 DF ORI INGN LT BEIENSE5 2 L
IS TNER D, ED X H72 DF 28, ED L 75 INGLT L i B 2365 L,
ED XD IR EPE R A OO Tlh o7, EE DL, hETORRICEY ., UG
DT UGy B D ARG KE (IDF) /K- R E MR EOMBA R3] 2 & & R
LTW5 2345, —J5 KEMERYEEME (SDF) T AT 3z iS5 & OWEDHBUL
SNDH, FOERNIHFFE SI TRV, ABFSE Tl SDF OKESRFCORMEE B L, %D
SDF 81 % FVW T/ INBAT L ZrWiete & OBREMEZfRIT L, S 6I2, P75 IDF & SDF

DG ERGHa & E D L 9 7 EAER 28 U C AT U A IRtEd™ 2 O gt L 7=,

ARk
SDF (ZI3F44753 -3 1000-2000kDa (H). 1000kDa (M), 15kDa (L)D =1 = 7 < >F> (KM),

77— I (GG-H) & EDEGKIEY) (GG-L) KA F ¥ <7 F > (PC) BLUWA U DL (PS)
% . IDF (ZI33&Ea AT 1—/U¥K (PSF, SV: 9mL/g)% Fv 7=, Rotational Viscometer CHIE L7274
Fifl SDF O 1%/KESRDOREE R Figl (R LTz, EBR O 6D 7 » M, sl E7zi3 b
D%-FE SDF % K42 5% NN LT-fikla 5.2, 10 HFfEE LB S8 7-0b, /NENA L5
FARRABRI LTz, /INBNEI LT AL BLISA 15 © 3 LU OFEG VRS B & L TRD7z, B
X PAS Yeta LZ2 - [0 villus 2472 V) OFIIEARIE Lz, B @ Sk, i 5%
KM-M F721% 8% PSF Z¥RML7-fEC 10 HREEE%R, 7 rnE7 4% 7 U 22 ®BdU,



5mg/100g) ZHEENPEG- L, 24 &2/ INGRERR 2B L BrdU S/Ede 2110, ERGHIaOf;
AR 2 E Uiz, B @ Q& FRRFIER. /NEN LT OEER LUK ORIE
W2z, B BRI 2 EREL L RT-PCR (2L W /IMGBALAT > DOEFS>(FETH D Muc2, Muc3 D

mRNA FE &2 HE LTz,

it & B

D /NN LT B TRREA . KM-H, KM-M., GG-H. PS. PC #EC 12~ 16 {ZE\ Mg
R, ZEIEETIE PS, KM-H, KM-M BEOAG Btz R LTz Fig2), —7. MHakix

100

10\
\
1S

s,
v, -
v
"
.....

01

Viscosity(Pa« s)
. * /
c/ /
R X

001

0 100 200 300
Sheerrate (1)

400 500

Viscosity AUC(10-500 1/5,Pa)

KM-H :5993 GGL:11
KM-M:4212 PC:26
KML:34 PS:676
GG-H:1568

Fg.1 Viscosity (1%solution)

RIFRREIZ N KM-H, KM-M, GG-H, PS B CAT =1 ZHY
INU7273, PC BECTIIE L 220372 > 72 (Fig3), /)
AN T L i & 22 RIS A B 7R EOFARE &
RL (P=0.03~006). ZALHOFENE PC BEZBRS &
Fo7- (P<OO1), F7=. sheerrate 50s~500s F TOREE
J1—7"Fiif& (Log AUC) & [RIEFHEREEL & ORI AR
D TEVIEOFIREAGED Bz (Figd), Log AUC &/
AT Bl OFEIRIE, PCBEEPR V- L X HETH-
72(P<0.05), @ KM-L, PSF OFEEIIV 4L H22 « [Alf5
@ villus DX, villus 24720 04 FRGHIOEN I3
L7pinotz, LvL, 7 U7’ BrdU 2B IAATE
HIRORBENTE £ COMIBENE, STHE-ZEH~ PSF,
KM-M BECHEICE L . ZOBEYIHRIC KM-M B CHE
2ETIho7- (Fig5), @ KM-H, PSF OfEFIIV TN
INIBN LT B JLUNZE - (ARGl A HE N S &
7273, [EING_ERFRIREOD Muc2 SEEE IR L Ze)h o7z
Fig.6), —J7. Muc3 FHL BTt

5[ ELISA 351 Qnkedoligosacharide |-y, <o R LT U, SR
30 ' 30 HLT-E 912, KM-H RO/ Vg
25 25 LT BB L ORI RN X
3 2 LT ORI T T

20

15

20

15

L7=7, E5IZARIOREREER) G,
SDF | 3#F 1V EL ok Befs] LT/
NG T LW EARE S D = L D

PEERede e TRt
Fig2 Total Amount of Small Intestinal Mudin

NI o T, ETo INBLT D 80%
iB% 505 Muc2 ODFFREN—ET
HDHZ LM, SDF 2 X D55t



TERIZ IDF & [RIRRC, PR~ tEtEA St LT RO RIZ L D £ B 2 Hid, IDF
& SDF (ZHag U7z FRGHIREEiao0 FUBE 2, SRanEEn CAFE072 Tpush-through k| (Zf
S THAUDIENED EADBEET 2 LHEESNDDS, ZOZ LMz,  FRGHla—MiE~D 5y
{UERERAES 7 TV L IR D DINTBUED & ZARATH D, & AT PC IIHBMIIZ, Z DRk
SOMFIAR S OHEIN & X IEBHR I NMGN LT B A NS Y5, Pseudo.aerginosa DFEAET 5
alginate 7NXUE SRR COD LT L 3 aABET 2 Z L 55 ¥, COOH 24 U 7= MR 2 1% FRGH
Rl 2R BN EF OTFEED IS ST,

% 7 5 b b b Jejunum

3 ; cy -5’14 b ab
; B

g Cortrol KWL éﬂ 2 7 2
: TN
=2

g J E 10
: 9
a6l PC 8

....................................... f@*‘@@&*@é N

16

' 2o : _ B
} : : : C Fu
§ Al o H gou
I .

GGH PS

us
=23

Number/ vl
®© ©v 3

LS s @
Fig.3 Number of Goblet Cells in the Small Intestine

3 1
£ <
222 2
3? =

E E
32 [0 e g
36 p 3

1 k|

—

0 1000 2000 3000 0 1000 2000 3000
Viscosity (LogAUC, mPa) Viscosity (Log AUC, mPa)

Fig.4 Correlation between Viscosity and
9 Small Intestinal Mudn/ Goblet Cells



lleum Contol  PSF KMH
Viluslength (um) 3416 3116 307415
Total cells (number/vilus) 728122 680132 783135

Position of uppermost b
Bbeled cel 199+13* 269+17° 355+23¢

Fig.5 Epithellial Cell Tumoverinthe Small Intestine

60 O-linked oligosaccharide 27 [lealgobletcell
sofhans b '-g 18 b
40 b g b
330} a B
=

20 =1 a
10 'E 10
ool 2

Contol . PSE KMH Contol PSP KMHH
20 b

Muc2 Muc3

&

5
go .

Contol PSF KMH Control PSF KMH

FgﬁSrrﬂitesﬁﬂNlm,GobletCekaﬂMxGeneBcpressim

RelativemRNA

expressionlevel
&

RelativemRNA

S

a

AIFA BT DI Iz ) TR ATAE £ Uiz B v A BRI < L L L
E



SR

1) Satchithanandam, S., Vargofcak-Apker, M., Calvert, RJ., Leeds, A R. & Cassidy, M.M.: Alteration of
gastrointestinal mucin by fiber feeding in rats. J. Nutr., 120: 1179-1184 (1990).

2) Tanabe, H., Sugiyama, K., Matsuda, T. and Kiriyama, S. and Morita, T.: Small intestinal mucins are
secreted in proportion to the settling volume in water of dietary indigestible components in rats. J. Nutr.,
135:2431-2437 (2005).

3) Morita, T., Tanabe, H., Ito, H., Yuto, S., Matsubara, T., Matsuda, T., Sugiyama, K. and Kiriyama, S.:
Increased luminal mucin does not disturb glucose or ovalubmin absorption in rats fed insoluble dietary
fiber. J. Nutr., 136: 2486-2491 (2006).

4) Tanabe, H., Ito, H., Sugiyama, K., Kiriyama, S. and Morita, T: Dietary indigestible components exert different
regional effects on luminal mucin secretion through their bulk-forming property and fermentability. Biosci.
Biotechnol. Biochem., 70(5): 1188-1194 (2006).

5) Morita, T, Tanabe, H., Ito, H., Sugiyama, K. and Kiriyama, S. Long-term ingestion of insoluble dietary fiber
increases luminal mucin content, but has no effect on nutrient absorption in rats. Biosci. Biotechnol. Biochem.,
72(3): 767-772 (2008).

6) Tanabe, H., Sugiyama, K., Kiriyama, S. and Morita, T: Estimation of luminal mucin content in rats by
measurement of O-linked oligosaccharide chains and direct ELISA. Biosci. Biotechnol. Biochem., 71(2):
575-578 (2007).

7) 62 M kR, S S p.154.
8) Kishida, C., Okamoto K., Hassett, D.J., de Mello, D., and Rubin, B.K.: Pseudomonas aeruginosa alginate is
a potent secretagogue in the isolated ferret trachea. Pediatr. Pulmonol., 27: 174-179 (1999).




