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TIXUEE T NI T A (AL-Na) (ZHEEENOIIHSNDE 0 O HEHETHY [1, 2], &b

i

0

Rk EIRG . ERM B L THOWSITE [3, 4], 20 AL-Na 138 -+ F5 51805 . MMM M

15

§‘1ﬁf

BIROW MR E R I TDHIRBEET VARG OF K LTSNS, AL-Na [Z[H
PR EEZLTRY, B-D- v XaVBEBLY o-L- Zvar @i g tedi A4 O ~T L PR T
%, AL-Na D2=—Z772 LT, Bk F=° Ca, Sr. BEW Ba RED ffiA4 < Fe
(III) BEWR Al RED = MliA AL DEFEEICE ST IVER KT DZERNMENTWD [5], ZOT
IV R VTR S | 1k M AE L BNMETR I e & Ok & IiE AR T, AL-Na 23 E WICHFTE
THE BBERICBW T VER K TS, 7 kL7 AL-Na 13, BRIRAHEL To~_7 v
VIREDWER T D, BRI ZBE TS [6], £o. TAFUERITRIAD L MA THD, AL-Na
X747V )= o REESE 747 VR — 2 IS T 528285 T, b AEHZRTZEN
WS TND [7]. E6ICZ, AL-Na (Fl/MrtRIeEEN 28 7526 HESATVD 8], 2
DR &L Ik > T AL-Na 13 B 5708 OB R BR B OBRERELELTHAT
5,

I C, FEBEMME E RE W EAE (NERD) ICHZNRBHLEVI M BRI TWD [9],
AT — R E B A2 R 3201 LT, 7AF CBRITHEALE NI W TERIERE DU T &
720, HNEYERIEREOR M F/NRIZEEDDHIEMN A REL 72D [10], AL-Na &l FE 51 D
e 513 H B REE (GERD) BH I WM E R AR IS ED [11], Tytgat BED
Nio %, GERD (2357 HAL-Na &l fie &l o> 3 5 513, il 2 74 B 42 G- & HE e U TR MR 20 2R 3
BN TRBY, FFICEE O GERD BHEICBW T ERboT-EME LTS [12],

AMGHBBICB N THOTAX U BITA A THD [13, 14], TAX VBT VITANS L= K 8
BWT, ay—rralkaRtEst, GRS T oMIEHEEICEIRT 2 [15], 7Fs
FEORL Yy 7%, 201 RICEVAIG ICHB T A A28 E TS [16]. LA EXY, 7

RO SN T T MG EED LR Ly v U 7R R ETEDLEWVOF A B HY | AL-Na 2
BIEIERICH I THAZENHRESNTND [17].
INHDTE D, BEMERE T Tho LEHEALE 2BV Tid, AL-Na |37 V&R L TRl
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Mol 7B ATV IR AR LRVG TR VR T &2 F 4 5720 | Fll 2 DREIBER A OTREELL TH T
HD, L, ZFAEL T2y AL-Na OEFIZOWTERTE A THDH, Humphreys H1T

AL-Na [FZ{HILE ICAS THIZEAERINSN T EZEB P SN L L2 HMELTWD [18], 2D
LB, AL-Na (T EESHE LE 2@ Lo, FHEEEE ICBWTOIEAZ L TOD aTaE Pk
FZALND, EFEDIZHBROLBEDDVIANTEHHEALE IZEB TS AL-Na OERIZOWTHRET S

ZEIZID B LT Ry AL-Na OFEEZHIE A IOV CRE L 7=,



1T AVRAFVUERECE G E IS T AT AR T NI LD RO H

fift FABE R SK L LT & TV D non-steroidal anti-inflammatory drugs (NSAIDs) &1
ELTHEGEFZLLTIERMENTWD, HEEF DAL T  NSAIDs 13/MEHELLEESE
%, BHM NSAIDs Z R L TWLEE TII/NBIZIW TR G F | H i BEM 36 JONE 5 23
EDZEMRESILTND [19-22], Ty MIBWTEH ., H—XHI7e NSAIDs ThoHA L RAZY
VEEGTHIECED, BBEENFERINLIIENOILTEY [23, 24], 2RO NME O
=M [25]0 AR ERTE VAL [26], BB ARL R [27] BLOATF D [28] BEREZ ZHNT
WD,

TubhrRoTHESR (PP X NSAIDs #%% B 5 E O A 2 7R2IGREE THD[29], LrL, PPI
(T H R INEIE R 2R T B BIIEE 2T 20, MBS EILE RO LT RV,
NSAIDs #% % /NG EICITHEV BN [30, 31], TNE AN, PPL IXHBAR D SELZ
LICEOI N B E DS TOE T 5T 4 AN A — U ARSIZEY NSAIDs #5358/ 5 & 2 B b S
HEVHHELHD [32], FD7H NSAIDs ICEDH EHEBIWNGEEELLICHL A MRIEE
HARDHIN TN, FEEHE D 1 > THHL IR NSAIDs % /M EE TR L TH %)
THLZENHESNTVDRN RN T 070 =26 H DT [33, 34], SHRDIGFEFE DRI
DEENTND,

TIX TR A (AL-Na) 13E (L E A B LI L VIRIREER 27720, B/ E
(ZRT DIR T H MR RIS U CHER A2 THD [6, 35-37], IT4F, AL-Na 733 BEGH L H
FEWUE (NERD) ICHRIRDHDEVIHEDNRSILTEY [9]. AL-Na (TRERBIVCERE
O FEHEAEGFICAEN THLZENE 2515, Humphreys HiX AL-Na (Z{HLEIZA-TH
IFEAE WIS I ICHEM S ND L2 WAL TVD [18], T D72, AL-Na 1T B D75
T FHEE BN TOAERZRESL2ZLn TSNS,

ABFIETIZ.NSAIDs @ 1 D THHAVRAZ L EAWTOMMBEEET VEERLEZ, K
T, AL-Na O/NGEHE~OF LA ONCT 522 HEL T, 7yl NSAIDs 3%
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FNBEEFEET VKT D AL-Na DR REBRFT LT,



[EBRA B 2D NTE R A L]

1. ZEBREHY

FEEIZIX, B Sprague-Dawley 2 7vh (6 i, 160-200 g, H AT AT )Ly — #li) %
Lz, Biid, iR 24 £ 2°C B E 55+ 15% OB E =R T, HIEFY A7)0 (R ERERH
7:00-19:00) Z—E b, @M — O R TERE LTz, Ty MIITEER LS O fal F 1 [ | ik
BIOECE Kz B BICE RS S, B 2B T e T3EWE) B ZBRELAL B XL O T
TEMR) BMERZESEH |ICESWTEIEL TRY, AEZBSICRVAREZ T TERRL

77

2. it )

FBIE A L2 B L OB EEIX, 7 xRN YA (AL-Na; B3R b)), (K4
TTNAFXREFTNIT L (DAT 2 KIR), LAIER (AaAxX®; KGRI HE), 8L R
AZ s (FERISE T3 KBK) TéD, AL-Na, {5 7 AL-Na, AV R AX L 3R K ICIAfR
LTHEHALE, LAAIERIE 0.5% HLARFUAF LELE—RFRT A (CMC; FISEHiSE T.3)

AR U CEE I LTz, Zed. SR AWy o2& X% Fig. 1 (IR LT,

o} 0 O~_OH
NaOOC OH
OH
......... Naoo o OH Cl &
(0]
HO 0O 'N
Mannuronate Gururonate H
block block
AL-Na (Sodium Alginate) Rebamipide

Fig.1 Chemical structures of drugs used in this chapter

3. HEBEETLOMER

BIRGEET MERIZLL T O FIEI > T T o7, Bl G, Zy it T C 18 REHFREEEI B L
Too AVRAZL % 0.5% CMC HIRIZIEE L, 2.5 mg/mL L7 0ICii LTz, 20k, 7
A T2 LT 10 mL/kg # A5 U7z, 7o, <P BEEITIT 0.5% CMC &k Z [ Bk IZ#

-5-



HLTco AVRAZL e 6 REE#% = — T MLV Ty bR sEs, BB L B MR AR H L7,

2% R~V ARIKZT IV PICT 10 mL {EAL, 10 IR ZSE CEEMBZEELTZ, D%,

KBTI > CHIV B & i 499 28 2 8 7 A1 7 & Image J (National Institutes of Health) (Z

TREMT L, mEZHE L, B, BT AMER T eha— L% Fig. 2 ITRLTZ,

4.

/NG E T N DIER

NG FETT NMAERUILL T O FIEILHE > T T o7, Bl G, Ty M 3EME £ T C 18 E[H] [ B sl
Bl AVRAZY V% 0.5% CMC FIRICERE L, | mg/mL L7535, 20k, 7
MDY T 2#ERHLT 10 mL/kg & AO# 5L, 7ok, XBEEEZIX 0.5% CMC &K% [F)
BRICHR G Uiz, A RAZ UG 24 B % = — T VICED T hEBISES 7o, B 30 43 Al

|\ZxE/N AT L— (Sigma Aldrich Corp., St. Louis, MO, USA) % 1 mL RBFAREVIEH VY

TS LT,

BAME L/ ik 24 HH U7, £ 0%, W R AT & SRAL ISR > CEIVBA & 7 28 H A7 4 1ol 14 figt
BrY7h Image J \CTHEMTL ., mAEZNIE LTz, MKV 7 AT R AT L —F BRI Y ET
V—=Fa—T7ZHWTIRELEY 0.1 mL £REL., BB EREH R ELEE (KX-2INV;, ¥ A A v

AL MEY I mEREERE L, ok, BT VER T aka— 1% Fig. 2 (IR LTz,



<Gastric ulcer model>

Indomethacin
(25 mg/kg, p.o.)

0.5 0 4 (hr)
l
l | | >
Drug Sacrifice
<Small intestinal injury model>
Indomethacin Evans Blue
(10 mg/kg, p-o.) (1mL/rat, i.v.)
-0.5 0 6 « 23.5 24 (hr)
| L | | | >
I I I P)) I J
Drug Drug Sacrifice
Fig.2 Scheme of animal models used in this chapter
5. Wt K 3z 5-

PR FEITIARE Y720 5 mL/kg L725KDICFHHHB L7, AL-Na (250 and 500 mg/kg). &5+
AL-Na (500 mg/kg), L /SIER (100 mg/kg). LY CMC-Na (250 mg/kg) (FARAZ %
5o 30 SRIBED 6 BB ICTYyMNARO YU TEERLTERE R A& G L, 2B, &

MR IR R KR Z AR TR G- LT,

6. I~ ULA R UH —BIE O E

BERLZE BIOVNGHABE» DIz~ LA X —F (MPO) EMHEEZRIE L, =— T /iZ
FOT7vrEBIESE, HRBIOVNMGMBRERRL -, ABRIERIC T AL, MR E &2 A<
—T N ERANWTHEED, EEHERIC pH 6.0 [ZIHELE 0.5% ~XH T LIV AF L EAL
TE=T (Sigma) BAH 50 mmol/L UVMEREMIIREEHIZF 2Ny MI AL, REVF AL,
ZD% . WASME A 2 FEARYIRL ., 4°C, 20 min, 8,000 X g T/ HEL7z, EiE%Z MPO
MR %Y~ (Assay Designs, NY, USA) ICCHIE LT, BIERE DAL T L —R) —X —
(ARVOsx; Wallac, MA, USA) ZH W Tlh#E 545 nm, ¥t 590 nm CTH|IE LT,

-7-



7. 15 37 1 M DO T E
B L7 [E G AL A D = N 2T L — D [ E M A E L7z, B iaka 1IN KOH (0.7
mL) (2 37°C T 24 WiRE L, 7RI AVVBRIRIRZMZ CTIRE L, ik ziEmL <o~

NEFRUT, W AR EE SIS (V-560; HAZ K, HIL) ZHWT 620 nm T 30

ﬁFﬁﬁiﬁ“ibfio
8. A= IN—=F RV RVALT =B TNETF NG F X —BBLOI T —BIEEDOH|
E

PR L7 [E] I5 R AR 2~ D HUR AL TS PR 2 0 L7z, Rl G A A AR B R RIS T AL T2 | R
JEmANR—T VA WTOrEED EEAERIZ pH 7.4 I[ZHHFE L7 5 mmol/L Tris-HCI % ff
. 5 mmol/L EDTA } X O 1 mmol/L2-A/V 7 h=¥ /) —/)L&H 50 mmol/L U JEHEfH
RELHIZF 2y MZAI, FEVFAAXLT, 4°C, 20 min, 15,000 X g TimDoBEL, Bk
® SOD &H &\mEEA—/N\—FF L RUALZ—E ELISA ¥k (Northwest Life Science
Specialties; WA, USA) ZHWTHIELZ, IRWT, I NAETF o~ AF 4 —E8 (GPx) &M
B NETF IV F X —ET A%k (Northwest Life Science Specialties) T, 747 —
BiEME a2 27 —BIEHT 'A% vh (BioVision, CA, USA) ZHWTHIE L, WG IX
450, 340 BLO 570 nm TF'L—RJ—% — (iEMS reader MF; Labsystems, MA, USA) %\

THIE LT,

9. LT BEOWE

BT NERN B NOLTF o 'mARE LT, =—T MV Ty e RIS /) Gk 2 R
U7, /DGR AEWIIOK THL L 0.02 mol/L 7 P4 b U v AEH/ Y VAR 15 mL
(PH7.4) BIUOHEEBEDODELRTY7 7 v =2 LCHIULL, BAEGERSEE, BEGRIE2
> 7iE 0.02 mol/L 7 AL T R U U AEA 0.15 mol/L kT MU U AT 4°C T TR
L. 1 ATV A XLk, 4°C, 30 min, 10,000 X g TimLoBEL, BiGa5, &5
> MUC2 &% MUC2 Enzyme-linked immunosorbent 7> ¥ A% >k (USCN life science.
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Hubei, China) {ZC, 7L —k)—#— (ARVOsx) ZHW\TWILE 450 nm CTHIE LT,

10. 15 PR B 2 D R 7 E
BRI T2/ B R B2 5 B P M B B A 8 LTz = — T ISR Ty MEBISES | /) 5 ALk 2 5
U7z, A REIRICTY AL KR g 2 A —T b2 W TE ) | B & H5E R ISR
100 mg »7-0iZ PBS % ImL MATHEEYFTAAL, MiGE;#E GAM (Gifu anaerobic
medium) B HUZIRINU 7=, 38 55 #1347 50 F C 37°C, 24 Wi, GAM B HlI A0 7B & v
A7 L (Becton Dickinson, NJ, USA) Z W THEA T T 37°C, 24 Kl A Fa_X—F L7z, W7

LRl E SN an=—% A3 HIL | log CFU/g tissue & L T&FL LT,

11. 975 B 0 REAT

JRHEERFEM AL FOFETEM L, =—T VISV Ty 2RSS, HBI OV HfkE
BHEL, BVEEC 10% AL~V BEHR CEE L, 20% ., =4/ — LV EBIOF LTt
KEE, T T7 B L=, YA 1E 3 pm TAZA AL, hematoxylin-eosin (HE). periodic

acid-Schiff (PAS), 3L proliferating cell nuclear antigen (PCNA) Y& % L7,

12. i AR A B DR E

MPALRRAZ v EE L TOFETEM L, ZyMIRAY U T2 AL TAURAZ S %
10 mg/kg #HHAELG L, &5 1 R, L OARNAZL YR % high-performance
liquid chromatography (HPLC) Zf FIL CTHIE L7z, HPLC 2 A7 A% AS-2055 injector,
UV-2070 BiHIZREB LN PU-2080 7~ v 7T 7R 7 (ARG, AW, BT A%
WF S T A (4.6 mm x 250 mm, 3 um. ODS; Waters, MA, USA), BE#HIZT7T & =
U AU B (60:40 v/iv)., TRENEEIX 0.8 mL/min, 7 2~ b7 7 AR 254 nm Tl
E LT,

Mg > 7 i 500 g, 20 min T /LaBEL, KWT 1,000 g, 20 min T Doy L
oo BN MIFEICHNEERE L LT Spug/mL 7 =RV LEHF AT =T L (FOLHER
T3) # 0.15mL M L7z, Mi# 737 1% solid-phase extraction cartridge (Waters) % >

-9.



THro7z, MiIiE Ny, F 40°C TR L—h L EWE 100l ZBEHICTHAZ LT

HPLC 7 7 AIZHEANLTZ,

13. L T AL B

TR T — I T R COEH M AR 2= (S.EM.) TaRLiz, — ol @2 8o (one-way
ANOVA) Ot . 2 BEM Ol #icid Student @ t HEZ MW, 3 BRI Lo EEICIT
Dunnett 5% W CRIT AT o7, SRBELORGIA B ZE L, ARE 5% Km0

BEAEEDVEHELT,

-10-



[ 528k ]
1. AV RAZ L U FH R EIREET VO B GBI T3 O R

HE Y682 LA M3 % Fig. 3A, B, C,D BXO E ITRLEZ, AV RAZT Y 25
mg/kg G FHILITEY, HHlkO T LG O R Bl O R E O s Bl g S,
—7J7. AL-Na & EREITA N AZ L AZEDBEG BRI, o, LAAIERb AR AZ T
FREBBEUELE,

B G WA T 2 O R%E Fig. 3F (DR LTZ, AV RAXY Y 25 mg/kg #5952
LIZE BRI mEEE B ES -, — ., AL-Na 5 #EE 250 mg/kg BED 500
mg/kg OHETHEmHBEOA ERBLNBIEINZ, £o, L3IERD 100 mg/kg O H & TA
VRAZL R BB R A BEICHH LIz, MPO JEYEDBIINH 58 D%h B % Fig. 3G (2
IRLTz, AV RAZY Y 25 mg/kg %5352k, Bk MPO JEMEHMMAELESNT-,
—J5. AL-Na #5813 500 mg/kg O & T MPO IEMEOH BB NBESNT-, $-. 1

SRIERY 100 mg/kg DO ET MPO JEMER &2 B IS H Lz,

2. AV RAZ Y U H NG ETT IV O/NNGEFE KT O R

HE Y:fa 2 LA 3% Fig. 4 A, B, C,D BXW E ITRLEZ, AV RAZY Y 10
mg/kg G FTHILITIY /NG BRI ORI BE L IR ORI A ORI T SRR~ %
it VR e D12 ds KON B O B ME DS B ZE STz, — 7 AL-Na &G HEITA VR AL Itk D
IINBEEBRISI ST, Elo, LAIERbA R AZ L U RN G EE R E L,

ARG EE ST DO A Fig. 4 F ITRLTE, AV RAZL Y 10 mglkg 25452
LIZED, BFICEBBIORIGICH mEEESBlIEZ S, — . AL-Na # 581X 500 mg/kg
OHECTHEmBOA B nElEZshic, £/, LAIE'RY 100 mg/kg OH & TAVRAX
U R NG E A BICIEI L, MPO JEMEOHEINC T O A Fig. 4 G TR0
Too AVRAZT Y 10 mglkg G- T 521280, BIGHBO MPO &M MNBlLEINT, —
J5. AL-Na # 5-#£1% 500 mg/kg O 8T MPO IEMEDOAH BRIV NEESNT-, $2, LA

'R, 100 mg/kg DT MPO JEMEHINZA ZICHHI L,

-11 -
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£ 50 3 3
%% & ¢ 3

< a0 H
S 30! # S 2]
.g ## #| £
3 20( ‘? 1L
= > #HH#
‘g 10} T H#
O 90 ‘g 0

Cont IND 250 500 100 % Cont IND 250 500 @ (mg/kg)

AL-Na Reb AL-Na Reb

Fig. 3 Effects of drugs on indomethacin-induced gastric lesions

Animals were given indomethacin (IND) (25 mg/kg, po) and killed 6 h later. AL-Na (250 and 500 mg/kg) or
rebamipide (Reb) (100 mg/kg) was given orally at 30 min before administration of IND. (A) HE-stained
microscopic observations of the rat gastric mucosa of the control (Cont) group; (B) IND; (C) AL-Na (250 mg/kg);
(D) AL-Na (500 mg/kg); and (E) Reb (100 mg/kg). (F) The lesion areas and (G) MPO activity were measured.
Each column and vertical bar represents the mean = S.E.M. (n=8). **: Significantly different from the Cont
group at P<0.01 (Student's t-test). #,##: Significantly different from the IND group at P<0.05 and P<0.01,
respectively (Dunnett's test).
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Small intestinal lesions (mm?2)

()

M
=
=00 " 2100
400 | > 80| k%
=)
300 | T HH Ht é 60 |
200 | T Z a0 [ u #
100 | "é 20 |
g 0 =
s Cont IND 250 500 100 (mg/kg)

ContIND 250 500 100 100
AL-Na Reb AL-Na Reb

Fig. 4 Effects of drugs on indomethacin-induced small intestinal lesions

Animals were given indomethacin (IND) (10 mg/kg, po) and killed 24 h later. AL-Na (250 and 500 mg/kg) or
rebamipide (Reb) (100 mg/kg) was given orally twice at 30 min before and 6 h after administration of IND. (A)
HE-stained microscopic observations of the rat small intestinal mucosa of the control (Cont) group; (B) IND; (C)
AL-Na (250 mg/kg); (D) AL-Na (500 mg/kg); and (E) Reb (100 mg/kg). (F) The lesion areas and (G) MPO
activity were measured. Each column and vertical bar represents the mean *= S.E.M. (n=8). **: Significantly
different from the Cont group at P<0.01 (Student’s t-test). ###: Significantly different from the IND group at
P<0.05 and P<0.01, respectively (Dunnett’s test).
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3. AL RAZL FER NG EETT VORE, B EBIOFEME &I T O R
RE, B EBIOEEREITH TR O R%E Table. 1 [TRLIC, A FAZT L 10

mg/kg ZH G THILICEY RE, BEEBIOEEE D LZ, AL-Na &E5HI1E 500

mg/kg ODHETINOLOREREZA BIZHEI LIz, — . LI NG RECITA B EIT AL

Nl

Table 1 Effects of drugs on loss of body weight, food intake
and feces weight

change body change food change feces
weight (g) intake(g/rat) weight (g/rat)
Control 75 = 22 197 = 14 63 = 0.7
Indomethacin -52 £ 58 ** 85 = 26 ** 35 £ 06 **
AL- Na (250 mg/kg) 1.8 £ 7.6 151 = 42 # 47 = 1.2
AL- Na (500 mg/kg) 75 £ 28 ## 192 £ 23 ## 58 = 08 ##
Rebamipide (100 mg/kg) -1.2 = 4.9 15.0 = 3.1 50 = 0.7

Differences of weigh change 24 h after indomethacin were measured. Data are presented
as the means = S.E.M. (n=8). **: Significantly different from the control group at
P<0.01 (Student’s t-test). ###: Significantly different from the indomethacin group at
P<0.05 and P<0.01, respectively (Dunnett’s test).

4. AR AR 5N E T VDR MLE R 953 0 %) B

2 E RIS TP O % Fig. 5 1TRLiz, AV RAZY Y 10 mglkg &% 5952412k
D, RMEREL ~E R BIONY M Uy MEOH Bl 34 Sz, AL-Na & 581X
250 mg/kg BION 500 mg/kg O BETINLDIEREZA EIZIHI Lz, — 5., LIV 5B

IFBERETHLNRST,

- 14 -
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A § 800
X 600 [ ™
Q
£ 400 |
o
£ 200 |
> N N
- Cont IND 250 500 100 (mg/kg)
AL-Na  Reb
B
< 20
T
2 Hi
2 15| it
£
g 10
5 .| I
£
[})
T 0 '
Cont IND 250 100 (mg/kg)
AL-Na  Reb

Hematocrit (%)

wH
40 | 4 e 3¢ L
30 [
20 |
10 |
0 . .

Cont IND 250 500 100 (mg/kg)
AL-Na Reb

Fig. 5 Effects of drugs on indomethacin-induced anaemia

Animals were given indomethacin (IND) (10 mg/kg, p.o.), and blood samples were obtained 24 h later. AL-
Na (250 and 500 mg/kg) or rebamipide (Reb) (100 mg/kg) was given orally twice at 30 min before and 6 h
after administration of IND. (A) Erythrocyte, (B) haemoglobin, and (C) haematocrit. Each column and vertical
bar represents the mean + S.E.M. (n=8). **: Significantly different from the control (Cont) group at P<0.01
(Student's t-test). ##: Significantly different from the IND group at P<0.01 (Dunnett’s test).
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5. AR AR FH I NG E T T OGRS T Y O%h R

PCNA Y2 XA FE M4 Fig. 6 A, B,C,D BLWE (TRLIZ, AV RAZT Y 10
mg/kg G- THIELICEY, BE T O PCNA BEMEM L DA 36 K OE AR AR O B BBl S
iz, AL-Na # 581 500 mg/kg O ETCINOLOIEREZFEMI =, — 5, LIV RE 5B
ZIXZEIEI DN To, /NGRS T 08O % Fig. 6 F ITRLTc, A1V RAZT 2 10
mg/kg 259 5ZLICED . /NG R OB B STz, AL-Na & 5T 500 mg/kg O &

TG ROEM A EICHHI LI, — 75 LB R R G ICIIA BRI ALN RN T,

6. AURAZUFHER/NGEFET A OMAE MR ZOREAN AT 53 O R
45 B P T2 D% BeA Fig. 7TA (RLTZ, AV FAZ > 10 mg/kg 4% 5952

LAZ XD [ AL 0 1L 5 M ASTOHE L 72, — J7 . AL-Na % 5-BEIE 500 mg/kg o BT

>

R PETUHE OB B N RSN, £20 LAAIERS 100 mg/kg D B TAVRAX L
P 1. 5 38 M TUHE A AT S L,

AL AN AT T2 OB K% Fig. 7B, C BEO D ZRLIZ, AU RAXT Y 10 mg/kg
BT HIEICEY, F GO SOD, GPx BLOHZT—BIEMES A LIz, —J7, AL-Na
B 5-EEIL 500 mg/kg O BT GPx BLUWXT— RIS OF Bafil pnElgEsni, £

72, L2RIERE 100 mg/kg DHET GPx BEIOWFT —EBIEMERA 2 A BEICHEl Lz,

7. AVRABLUFHERNBHEETTAOLT Y MUC2 BISH T 53 0 h F

PAS Y KHMAFFEMN A Fig. 8A, B, C,D BXW E IT/RL7Z, AV FAZXT Y 10
mg/kg 2% 5T HZLICED MR ORL 18 2 Bl 2 S 7z, AL-Na 500 mg/kg #& G- HEIRBLUL33
ERE G RIZI NSO IREFE ST, AT MUC2 BEICKHT2E MO F% Fig. 8 F IR
Uiz, AV RAZ L 10 mglkg 2 F 5T 528I2X0, 55 MUC2 X2 /37D BWEEI T,
AL-Na #5813 500 mg/kg O &T MUC2 OB EH BTl L, F-, LAIERE S

BEIX 100 mg/kg O ET MUC2 O %A E Il L,

- 16 -



B * #
L1420 + =
<
2 i
5 90
(¢}]
S 60 [
(7))
Qo
£ 30 |
0 | | | |
Cont IND 250 500 100 (mg/kg)

AL-Na Reb

Fig. 6 Effects of drugs on indomethacin-induced atrophy

Animals were given indomethacin (IND) (10 mg/kg, p.o.) and killed 24 h later. AL-Na (250 and 500 mg/kg) or
rebamipide (Reb) (100 mg/kg) was given orally twice at 30 min before and 6 h after administration of IND. (A)
Microscopic observations with PCNA positive cells of the rat ileal mucosa of the control (Cont) group; (B) IND;
(C) AL-Na (250 mg/kg); (D) AL-Na (500 mg/kg); and (E) Reb (100 mg/kg). (F) The small intestinal length was
measured. Each column and vertical bar represents the mean * S.E.M. (n=8). *: Significantly different from the
Cont group at P<0.05 (Student’s t-test). #: Significantly different from the IND group at P<0.05 (Dunnett's test).
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Fig. 7 Effects of drugs on indomethacin-induced vascular
peameability and oxidative stress

Animals were given indomethacin (IND) (10 mg/kg, p.o.) and killed 24 h later. AL-Na (250 and 500 mg/kg) or
rebamipide (Reb) (100 mg/kg) was given orally twice at 30 min before and 6 h after administration of IND. (A)
vascular permeability, (B) superdismdeoxidase content, (C) glutathione peroxidase activity, and (D) catalase
activity were measured. Each column and vertical bar represents the mean += S.E.M. (n=8). ***: Significantly
different from the Cont group at P<0.05 and P<0.01, respectively (Student’s t-test). #, ##: Significantly different
from the IND group at P<0.05 and P<0.01, respectively (Dunnett’s test).
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Fig. 8 Effects of drugs on indomethacin-induced
mucin depletion in small intestine

Animals were given indomethacin (IND) (10 mg/kg, p.o.) and killed 24 h later. AL-Na (250 and 500 mg/kg)
or rebamipide (Reb) (100 mg/kg) was given orally twice at 30 min before and 6 h after administration of IND.
(A) PAS-stained microscopic observations of the rat small intestinal mucosa of the control (Cont) group; (B)
IND; (C) AL-Na (250 mg/kg); (D) AL-Na (500 mg/kg); and (E) Reb (100 mg/kg). (F) The mucin of the small
intestine was measured. Each column and vertical bar represents the mean = S.E.M. (n=8). **:
Significantly different from the Cont group at P<0.01 (Student’s t-test). #,##: Significantly different from the
IND group at P<0.01 and p<0.05, respectively (Dunnett’s test).
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8. AL RAZ L TFFE NG E T T VORI B 3 2 DR R

15 PN A R 5

Wk DIM DN FA Table. 2 (TR LTz, AV RAXT > 10 mglkg #8535

EIZED . BN O kL R g ~ DR B RSN, AL-Na #5813 500 mg/kg O & THWN

MEOan=—K%2f 5

RiEEZAEICIEI L,

[ LTz, F2, LASIE R & G- 851 100 mg/kg O & TR NME O

Table 2 Effects of AL-Na on number of enterobacteria in ileal mucosa

number of animals

Total number of enterobacteria

log CFU/g tissue
Control 6 6.84 == 044
Indomethacin 6 7.82 £ 042 **
AL- Na (250 mg/kg) 6 726 = 0.53
AL- Na (500 mg/kg) 6 696 =+ 083 #

Number of enterobacteria 24 h after indomethacin administration was counted. Data are
presented as the means = S.E.M. (n=8). **: Significantly different from the control group at
P<0.01 (Student’s t-test). #: Significantly different from the indomethacin group at P<0.05

(Dunnett’s test).
9. MHARAZL RN T HFY DR R
M A L RAZS PR

ORI L TR B Z KT SehoTz,

Fr
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Table 3 Influence of drugs on absorption of indometacin

Serum indomethacin absorption
number of animals

mg/mL
Indomethacin 8 307 = 73
AL- Na (250 mg/kg) 8 325 = 7.0
AL- Na (500 mg/kg) 8 31.5 = 58
Rebamipide | 8 315 = 57

Serum indomethacin concentration 1 h after indomethacin administration was counted.
Data are presented as the means + S.E.M. (n=8).

10. AV RAZ L FFRNGEETT N O/NGEEFEICK T 585 7 AL-Na O R
INIBE ENT T DI Sy F AL-Na D% %% Fig. 9 (TRLT-, 154+ AL-Na (K5 7.26 £ 0.6

mPas) X AL-Na (360 + 4.4 mPas) E[A4£IC 500 mg/kg O & TALVRAX VR /NGEEL

BREATHNHI LT, Fio, & & @M T SOSIZx L Ch A BICHHl L7z, —# | 2.5% CMC-Na

(376 + 5.6 mPas) (IH EREITHLDLNRNSTZ,
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Fig. 9 Effects of low molecular AL-Na on indomethacin-induced
small intestinal lesions

Animals were given indomethacin (IND) (10 mg/kg, p.o.) and killed 24 h later. Original AL-Na (500 mg/kg), low
AL-Na (500 mg/kg) or CMC-Na (250 mg/kg) was given orally twice at 30 min before and 6 h after administration
of IND. (A) The lesion areas were measured. (B) The vascular permeability was measured. Each column and
vertical bar represents the mean = S.E.M. (n=8). **: Significantly different from the control (Cont) group at
P<0.01 (Student’s t-test). #, ##: Significantly different from the indomethacin group at P<0.05 and P<0.01,
respectively (Dunnett’s test).
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[% %]

AL-Na [IHiREZ B ZLIZio T, NIV UREMIC LD EiHLE OB G 2 R 35
[6]. £72. AL-Na (ZHEREF R FEHE I vMIBWT, BT O~FY I ZEZHINSED
[38], AL-Na DBHIZB IR #EEHAZHIFFL T, T AEBR TIX AL-Na DAL RAXL U
RHEHEBET MOV THRA L, ZOFRE S, AL-Na [ZA R AX KD H KA E 24l L
7o WNT, AU RAZ LV VFRNGEFEET VKT 5 ROV THREFL, AL-Na 231K AX
AR DN RAR G . RIEVEBUS L BEAL AL AEMHI 52N RE Tz, £72, AL-Na @
A EGIZT YDA RAZL ORI B A RFSTeinoTz, DT AL-Na D 'F 515 E
PHIZN R ITAL R AZ S ORI FEIZL DD O TIERL, EETHEE OHRRD T MMEIZE N TH
MR EEH 2R T e Ero7, BB ET /L TlL AL-Na 250 mg/kg TH R ezh R
ARLIEZDN AR ETIINGEEET AL TEIIREIHFELAT . AER REZRTHEIT 500
mg/kg THoTc, DT /MBI TR CRFETE 2 R+ 5720 121d, KV &340 2
ThHIENB ZLND,

AURAZL H R AT HZEICIVGE H L@ R R ML LD ZENHE STV D [18,
39], DI AVRAZL VARG THZLIZIVERBMICE N TENETBE L ENME T35
[40], AFEBRIZBW T, AL-Na [FA LV RAZ ARV EREINDI~EZ e U AMEOK FE2IH Lz,
— 5 USIERIEA BRAIIRERD o7, BEISIE AL-Na 3747V /=7 U 2RI E, 71
TV R~ —Z NS E L8108 T, AL-Na TR EAZRTERELTND [6], IHIT,
AL-Na [ZXoTil/MMREEEPRESNLILLMEINTEY [7]. KilEki# O A 7059 1k f
MEHTLHZL0R AL-Na ORISR EEZEZHID, Fio /NBEFET AR T, A M bk
HEBEZLNDBAMNRHLITN, AL-Na &5 TII@F OE LR Tholo, ARFRBRFE R K
V. AL-Na [ZH OAHLHLT | FTEHEAE IO THMEREEN BLOE /EH LR TZERH
binkieoiz,

WUNT, AL-Na O/NGFEIRICH T HEBICOWTHE B LTz, AV RAX L BTy MIEET5
ZLIZRO NG N ORI E D T ZERERE SN TS [29], M2 T, NSAIDs % /ME K7
Y MR W T, KR TR 8 IS CTHIIML TV [41, 42], £ D72 | RS PE A A
NSAIDs #BEEGEICBWTEHEBEREHZRTIENE XL, fEEITHEE OB
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AR RE A & > CWDZENIIMBN TN D [43], 2T NI 7Vav b Lz E Kiah 2 ]
JTHY, BIVBIOALA =0 M O-FGHEHICTHEAL TRY., KiRDO E B iEX L R/ Th
% [44], Barcelo Hld, AL-Na (7Y DO KIFICBWTAF OG5 WERETLIERELTND
[45], ZD7=, AL-Na ([ZLDLTF 43 WikiE) AL-Na @ NSAIDs 7% % /N 15 & oo 4 il /5
DERIEMET THLHZENE ZBND,

AT T W EERNZ Ay S D, MUC2, MUCSAC., MUCSB BXUY MUC6 (X7 /04k
DIy LT L B3 ThhD, ZOHFTH, MUC2 135E OB B ESND AF BN
TEETHS [46], HIEBEET /LITBWVT, AL-Na [T H KK EHE K T84 7 ThoH~FY
PILDOPEEEF LTS [38], TDT-0  INBIZBWTE AL-Na 2GR & E A S D2 L 4%
ENd, REBRIZEBENWT, AU RAZ R XS TINED MUC2 130843573, AL-Na %
Hg 5281285 7TC MUC2 FEADBEMT2ZENH B ETRoT2,

LF TG E DRV THEBEICB W TEETHY, IHE ZIHNME ORENLEE 2 [42, 47],
ZOMENAIE OREIL NSAIDs #FREBROERBRRNELTEZLN TS [24], AFEBRIZBW
T AVRRAZ L T HAZIY /NG N O RGP E ORI 2SN L7223, AL-Na (35 12 %
MHI L7z, ZNHOH A5, AL-Na [ZED LTV OF BN /MBI O TN ME OIR -5
N5 E 2R L, AR DR T Aol B A R S/ 2L B 26D,

VERED I, N PE R MIME A N AZ A5 5 /NS T T R TR ESIRVD, KT P B ik
HEIZE R THHLEMEL TND [48], K FME A Wil o Kb B 1R 58 V8 F I I0RE BE L oD W A BE 43
BN D, AL-Na @ NSAIDs & J& /NG5 EHE oM ERICE T2, KiE DR BEREF 2528
ZHELT, INETOMFHTH W AL-Na ERSERE LYY CMC-Na & R MRV 5 7
AL-Na @ NSAIDs #%38/MEEF I T2 RICHOVTRF L7z, Z O 5. CMC-Na (35) 1
BRERPoTICH DL T K5 7 AL-Na 1% NSAIDs % /MG & EZME Lz, Z07H
AL-Na (ZE2/NG O R EFRICIZH: B IR A7 &3, AL-Na MFFOEENER THHILENE X
5115, Barcelo HiX, 7y b KIFIZE VT AL-Na [ZLF 3 WARET L2, Bro—2(TLTF
UL L RIFSRNWERELTND [45], I vrrBBI O Z7ya e RkIC AT
ST NS ETWHI LMD, AL-Na DLF W ERNIZIE, v a s fg ORIE SBH Z TlERune
EHERL TV D, AFIT, FHODORHLEET D,
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PLEDOSEBR ALY, AL-Na (% NSAIDs iR /NG EEEZMTGI T ENHLN o7, &
SIZ, ZDOERICIZLTF U3 W LN E ORBENESEDLLEEZOND, TDI=D,

AL-Na X NSAIDs #F3/NNGEEORH HRIREEKLRVZHIENRIBENT-,

_25-



W2E SR ET K BT AR MY A8 ROR

FIEVEIS B (IBD) 135 8 MLk O RIEME R THY BRI R (UC) &7m— )
(CD) H»B7ed, UC (T AN KIGIZIREL TND—J . CD IEHEE DL ZICTHRIEL F S
BHAHEME DD, UC BLD CD ELICIFEICRBITDRIEICEY, M. TH., M8, T i,
L RERADREDIERDPIEEIEIND [49], 6L, HRRLEEM AR IKTEH CThoD,
IBD OJFEEIIRTZE AR THDLH [50], BIRBY BRI S, RE AT LD R | RAENE L Ol
RIEIE . BP0 BH | BB T 9D B ORY R E BB L TVWHEEZLN TS
[50-55],

IBD B IIER 2 LB IEREZ R T HLEHIC, EXREIBIE [56]. BE 224 [57]. 4R
A DHE [58] 22 DZLDEPIHEIZL ST, QOL NELUR T T 5, ZHHDERITE B )
% b WHALE OREECHERE I, R ISR AT R THVEENE LV, QOL O T2 T, IBD
BETEWHERTRIGEZHED TREMELRHD [59].

EBREWIZLDEE %72 IBD BT AN EINTND, TXANTUAiEE T N T A (DSS) 1d~
NUVERDZPERTHY . v T ART Yy MIBWTK G ORI E4 % 95 [60-62], DSS 1% I
BRIkt L CE SR el m a2 R L Y o Re BRI ORIIC R B4 KX L, DSS #
FNGRITEMIBITD UC LHEIT2HEET LELTHDLILTVS [60], Morris HIX 2, 4, 6-
M =ha_ B ZVERVEE (TNBS) T4 ) — WIRREEGNICE 5 +52412E-Th) 1 2D
IBD ##EF NV E2VER LT [63], TNBS EF/MZEBWT, =& ) — LKA 7 2452
LIZED TNBS &2 ™I DR OoLKTI2d | RG2S D8 WIMRGER 0385, TEMHE(LLTE
~ra7y—UR T MEICEVMEOZ M ITLT-030, BERO CD ERIBEOIEREZ R T2 [64],
DSS W21 BB O AN THEREZ BR T [65] DITKIL T, TNBS JBERIZZ LRI EENT T
fEL [66]. FF& 1t D3 BUE 2 %6 e S ' 5,

BEAF o IBD IR ELTT I/ HUF LS | AT nA N F B JOPURE IR ENZE TS
ND, Ll ZODEM T ROENREL BHEARL RS ZENELETD [67]. ZDTD,
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R ERDIRFIER S EDHHITND,

AT EE (23T, AL-Na (/M BICB W TR RGN 2 A L, £OEMIZLT U EAIZIDR
Wy WARTEE &2/ T 5 ZEMNRIBENTZ, £/, AL-Na (TR IR SIS\ 2w /NG EE %S
RIGIZBWTHEH T HRREME N B 2615, £ D728, AL-Na D K g # ik 12 31T 2 45 I Ok 38
B LUK PE AL E A SRR S LD, REFFETIE, AL-Na @ IBD ~OH HMEEZHI LT 52
EaxHMLLT, vy 2E Wiz DSS R KNIBRFBIT TNBS F R KBET VITH TS

AL-Na O REMFTLI,
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[EBRA B 2D T E R A L]
1. ZEBREHY

FEBRITIX, HEME BALB/c A~ A (8 i, 1822 g, HAT AT /Ly — #i) BIOHENE
C57BL/6 Z~T A (7 Wb, 2024 g, H AT AT )L — § ) 2L, Biid, iR 24+
2°C, B JE 55+ 15% OB E =T, PR A 270 (BRIIEER :7:00-19:00) & —EIZR D, 4
W= O TERE L, v~V AT EBR LS O FH i3, &R LOECE KA B hicHE
7o, B EBRIT UL TG B EBRHA BSIOTIUL Y T ¥ B EREZR

REWNESWTEREILTERY, AEBRCIVARBEZ I THEMELT,

2. fEHEY

KRR A L7 B L ORRIE, TAF U T RT A (AL-Na, dEpHSE . JbigiE), 5-73
JHVTF VR (5-ASA; XU, SRR FR) BEXOT LV R=Y1r> (Sigma Aldrich Corp.,
St. Louis, MO, USA) T&5b, AL-Na [FZAKB KA LT AL, 5-ASA BLOT L R=ynrr
1% 0.5% HILRXIAF LELa—RAF R T L (CMC, TG iR T3 KBR) iR L <l

MUz, 7ok, AR W Y O FH&E % Fig. 10 ([IRLT,

5-ASA (Mesalazine) Prednisolone

Fig.10 Chemical structures of drugs used in this chapter

3. DSS #HFERKBGRET NV (THHIZIROKE) OIFR

BB KGR ET WAERIILL T O F B> T T o7z, Bl DSS (MW 36,000-50,000; FlI
FAEE T 3E) ZKEKIZEEMEL ., 4% (wt/vol) E7RDIHICHHBLLT-, ZD%  BALB/c ¥V AIZ 7
HHEOKE G LT, 22k )RBEIIKE KR ZRRICE 5 L, &5 7 HBIZ, =—7 /128D
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~UAZEIFIE, AR L KB ESEEZR L CRIBEAIE L, 2B, ET AMER T nha—1
% Fig. 11 \TRLTZ,

PBRAI TR T Y 720 5 mL/kg &5 80CFH L 7=, AL-Na (200 mg/kg LT 500 mg/kg)
BLO 5-ASA (100 mg/kg) (£ 1 H 1 [a], Day 0 2°5 Day 6 FC~UAHBKEOY T &ML

TEhZEh#E Q&G Uiz, 7ok ARSI K EZRRICR 5 LT,

<DSS induced colitis for prophylactic evaluation>

0 4% DSS 7 (day)
l
|

AAAAAAA
Drug ‘

sacrifice

A
d

<DSS induced collitis for therapeutic evaluation>

0 3% DSS 5 | DSS free water | 14  (day)

| | | N

| | >
A A A A AAAAA
Drug ‘

<TNBS induced colitis> sacrifice

TNBS injection
v
0 7  (day)
| N

gl

]

|

A A A A AAA
Drug ‘

sacrifice

Fig.11 Scheme of animal models used in this chapter

4. DSS #HREKIBRET NV BRI RORBGE) OIFER

MR IGRET MAERIILL T O FIEILHE > TYT 272, BlH . DSS A7KEKIZHEMEL . 3%
(wt/vol) L2 I i LT, D%, C57TBL/6 ~ 7 A|Z Day 0 75 Day 5 FTEKE 5 L7=,
ZD% . DSS NEENTWRWKIE/KEZ Day 6 7°5 Day 14 £ THKSET-, 728, xHREEIC
FKEKR R & 5L, &5 14 BRI, =—7 LX)~y RZ RS, FELK
PR A L CRIBRAME LT, ok, T MER T mha— L% Fig. 11 (RLT,

BB IR Y720 5 mL/kg L7220 0CF L 72, AL-Na (500 mg/kg 33X T 1000 mg/kg)
BLOTLVR=yrr (10 mg/kg) £ 1 H 1 [El, Day 6 7226 Day 13 FTvVAHKRAY T %
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AL TENZ R ARG L, 22k, B ISR K EFRICR G L,

5. TNBS @R RKBEKET VLOMER

BIEER G RET MAERUILL T O FIEICHE S TIT o7, BB, 1% TNBS (Sigma) 50% T4/
—VEA A AEIEZHR L, BALB/c 7RI RLE X — L (40 mg/kg) % e PN #
H U TR Z LTz, £ D%, sz BRI~y 2 A Y o 72 LM &Y 4 cm i AL, TNBS
VR 100 pL ZE AN G- Lz, TNBS HEA# . vV ADRERFD EIFC 30 BREBESET,
TNBS RPN DOEH N, av b — VBT 50% =&/ —VE A AR R ZE BN
FH L, FARIC30 BRBESE, &5 7 BRI, =—T7 RO~ AR JESE, BAEL K
PR d L OB AR Z M HH LT, RKIG R KIFEERIOMBE &2 HE L, 2B, E7/V
Efl 7 uha—/ L& Fig. 11 (&RLTZ,

PEBREITRE Y720 5 mL/kg L7eDJ0IZFH L 72, AL-Na (500 mg/kg) BLOTVR=ynr
(10 mg/kg) 1 1 B 1 [, Day 0 72°5 Day 6 TV AMKRO Y TFEHEALTERENLRED

5 Ulz, 7ok RERBEICIZZAR K ZRIBRICIKR 5 LT,

6. Disease Activity Index (DAI) D7F1ffi

AAF RS K OREZAGITE B E-ME L7z, SEBRIIE T, Wisl2 = L R0 L 20 5.
H L ITHRENREBRAGRF LY 20% LLELED Lo~ U ZIXLHEIE S E T,

DAI |% VasinaV & [68] LD HIEIZ I VITo72, BIL, FHIA=T (0, #@HFE; 1,
SOURAE; 2, HRAE; 3, JKERMEME), MfER =7 (0, WE G, 1, Mg fHE L2, 2, iLPYIC
F TR 3, L6 RIS E T2 4&), B LK ERBAD 227 (0, 216721,
day 0 {2 RTARE A DY 1%-5%; 2, 6%—-10%; 3, 11%-20%) %= WIRAIZHBI L, =D &5

BEHEHE L,

7. MPO {EVMEDOHIE
L= KIGHLEE D MPO 1&EMEEZRIE LT, =T VI ~T A RS KM%
BRELU-, ABEHIRICCTIVALLE G MREZAR—T L EH O ThEED EEHERIC
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pH 6.0 |[ZFRFELZ 0.5% ~FH T IVNIAFNVEALT o E=7 (Sigma) &4 50 mmol/L U»
BRAE T L BICF 2y M AN, BHFWICTT 10 BEAB L, 20O% ., WA MREZITV, 4°C,
15 min, 40,000 X g TiE.LoBEL7z, E3EZ 0.1 mL ££HL.,2.9mL @ 0.167 mg/ml O-27
=YV UEREYE 0.0005% H,0, &4 50 mmol/L VMK (pH 6.0) SIRE&SHE MPO IE

% 460 nm O R THHILEE (JASCO; V-560) ZH W THIELT,

8. MIE7InAN A OHIE

ME V> TV ER AN Y ET) —F 2—7 2V TIRE LY 0.1 mL REL, Mg 7 InAR
A GERENELL, == T VLK) REBIFESE DR MR E T T AF YT —IZ TR,
72 migE G, MiE7IeAR A enzyme-linked immunosorbent assay b (Life Technologies
Corporation, CA, USA) I[ZCH|EL7-, 7L —R)—4& — (ARVOsx; Wallac, MA, USA)ZHW

T 450 nm T 30 #MHAIEL,

9. WEFHFEMBLIOMERLEERONE
JRELERREM A2 LL T O FIECTEM L, =— T /WIZED~ T AZ B RS K IGZ 8 B L, Bl
12 10% HPHERA S ARE R CHEE L, Z0%, =4 /) — LV EBLOF L ThHAKSE, RT7
WHME L, U1 3 um TATAAL,HE Y BEWN PAS Ytz lnlL7-, /L0 RF
X7 74 RIZT T o2, RIEAZT | BREA2T | BLUMMBE O A IZONWT 0-4 DRAaT%
DU, Fo, BT LL T OIS THIB L7z, 0, & 72 L; 1, 0%-25%; 2, 25%-50%; 3,

50%—-75%; 4, 75%—-100%,

10. kAL E

EBRT —Z LT X ORI £ (S.EM) TRLE, — It @S BT (one-way
ANOVA) O . 2 BEMOH#EIZIE Student @ t MEE AV, 3 FEM UL EOH#E1Z1X Dunnett
152 AT 24T 72, DAL 36 J OV B B9 FEAI 122V Tt Mann-Whitney U #E 2 HI W
TITZAT o7 SRBFL ORI A BEEZL L, BRE 5% RmOGGELHEEDH LN
LT,
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[ S8R Ak ]
1. DSS #FHRIEBE KM RET VAT T 238 O T Bh i %h F

REHER I T O F % Fig. 12 A IT/RLTZ, DSS # 5IZX0SE TR ITH A0 -7,
DSS #GTEYD | BRI EDOR D B HALNTZb DD | A EREIZALIIRINST,

DAI (Zx 323D H% Fig. 12 B 1Z/xL7=, DAL X DSS #5 4 H B X0k~ 28N
LTW&E, 6 HEBIWY 7 HHZIEZa b — VB LA BRI OB, DAL IZxfL
T, AL-Na BLD 5-ASA B HHITELOLA BEREBII XTSI oTz,

KB T 2D FR%E Fig. 12C [ZR”L7=, DSS #5 7 HHIZBWT, KIFE =
Yhe—Z Rt LA B Lic, —J7. AL-Na & 58 (200 BL D 500 mg/kg) 1EKIGED
Wb marha— VRIS UA BICHHI L2, £72, 5-ASA & 5-&E (100 mg/kg) b K E DR

Zarbo— )LEEIZHE LA B L,

2. DSS FHFIEBME KB R ET MK T D5 OIRFR ) T

REHER I T2 OB EE Fig. 13 A 1Z/RL7-, DSS &5 (CEVE CEEIZH -7,
DSS &5 5 A ALY, arbe— L REICH LA BRIEE O HNRBO LT, AL-Na &5 R34
FHRAD I L TIA B ELE RIS ole, 7VR=Yr 43 10 mg/kg O &ET DSS #
5 14 B HOKREBADEZa M — VRIS LA BICSE L,

DAL \Zx} T 23O F% Fig. 13 B 1Z/”L7=, DAL (X DSS 45 5 HHXIh=a ta—L
FEICH LA BRI o 67z, AL-Na & 5713 DSS &5 8 HHBLWL 9 HHIZEW
T, DAL O¥MEzarra— VREICH LA BIZMHl L7z, 7V R=Yu i3 DSS &5 7 HHD
10 H HIZH,T T, DAL O¥MAz=ar ha— VERIZH LA BISHHI L7,

KIBEIZx T2 DO FR%A Fig. 13 C [Z”L7z, DSS # 5 14 HHIZBWT, KR IZ=
Yha— VEEIZH LA BICE A LTz, DSS IZXDKIGE OWAIZK LT AL-Na X 1000 mg/kg
DA EICENT, avr b — VBT LA BICHH Lz, — 5 RKIBROBAICH LTI L=
A br— VBRI LA BRI RF SR h 0T,

5-ASA # 5/ (100 mg/kg) 1% DSS B 5 IZLAIKRER A DAI #, KIFEED 2L T
F W Fhbar b — A BRI LA BREEL KIFESRoTe (T — KRB,
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Fig. 12 The prophylactic effect of AL-Na on DSS colitis

Body weight changes (A), DAI (B) and colon length (C) were measured from the mice with DSS
drinking for 7 days. AL-Na (200 and 500 mg/kg) and 5-ASA (100 mg/kg) were administrated
orally once daily. (O) Control group; (@) DSS group; (A) AL-Na (200 mg/kg); (A) AL-Na (500
mg/kg); () 5-ASA (100 mg/kg). Each point and vertical bar represents the means = S.E.M.
(n=8). **: Significantly different between the control group at P<0.01 (Student’s t-test). #, ##:
Significantly different from the DSS group at P<0.05 and P<0.01, respectively (Dunnett’s test).
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Fig. 13 The therapeutic effect of AL-Na on DSS colitis

Body weight changes (A), DAI (B) and colon length (C) were measured from the mice with DSS
drinking for 5 days and replacing plain water. AL-Na (500 and 1000 mg/kg) and Prednisolone
(Pred) (10 mg/kg) were administrated orally once daily from day 6. (O) Control group; (@) DSS
group; (A) AL-Na (500 mg/kg); (A) AL-Na (1000 mg/kg); (H) Pred (10 mg/kg). Each point and
vertical bar represents the means += S.E.M. (n=8). **: Significantly different between the control
group at P<0.01 (Student's t-test). #, ##: Significantly different from the DSS group at P<0.05 and
P<0.01, respectively (Dunnett’s test).
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L7z,

KNG E BT O%h % Fig. 15 A (2R L7z, TNBS #5112k, K EETa o
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A EICKEL,
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PR MEA B E L, 2, 7L R=Yrrt 10 mgkg O ET TNBS 12Xk% MPO &%
WnEfaBICkELL,

MiET7InAR A & EIH T O K% Fig. 15 C [TRL7, TNBS 51280 i1k
TIEARN A GAEIFTaCI— VB LA BEICH N7z, AL-Na (X 500 mg/kg O &IZH
W, TNBS ICEDMIET7InARN A #INEx A EICdE L, — ., 7VR=YBu13 10 mg/kg
DM ETITA BREE L RIS eh T,

L B & TR L TiX TNBS 4% 5L Chb A BREE L MIES ol (v he— L fE
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Fig. 14 The effect of AL-Na on TNBS colitis and on inflammatory
reaction induced by TNBS

Survival rate (A), body weight changes (B), DAI (C),colon length (D) were measured from the TNBS treated
mice. AL-Na (500 mg/kg) and prednisolone (Pred) (10 mg/kg) were administrated orally once daily. (O)
control (Cont) group; (@) TNBS group; (A) AL-Na (500 mg/kg); (l) Pred (10 mg/kg). Each point and vertical
bar represents the means + S.E.M. (n=4-8). *, **: Significantly different between the control group at P<0.05
and P<0.01, respectively (Student’s t-test). #, ##: Significantly different from the TNBS group at P<0.05 and
P<0.01, respectively (Dunnett’s test).
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Fig. 15 The effect of AL-Na on TNBS colitis and on inflammatory

reaction induced by TNBS

Colon weight (A), myeroperoxidase acitivity (B) and serum amyloid A content (C) were measured from the
TNBS treated mice. AL-Na (500 mg/kg) and prednisolone (Pred) (10 mg/kg) were administrated orally once
daily. Each column and vertical bar represents the means = S.E.M. (n=4-8). **: Significantly different

between the control (Cont) group at P<0.01 (Student’s t-test). ##: Significantly different from the TNBS group

at P<0.01 (Dunnett’s test).
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7.4 mg) bR BREEE RIFSRh o7,

4. DSS FFFABRIGNERM KT T /AT 23 M) DORELRE 89 20 H
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—J7. AL-Na (X T7Bif# 5 (500 mg/kg) FBLONAFERIE L (1000 mg/kg) 12XV NHDEEIR

T E LT, RIEVEAS T EiEAaT7 BLXOMMRA T LA B I L=,

5. TNBS #5570 — 997 WAt 375 340 DR 7 1 2h 3
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R i | B2 MR OV . b BB O B/ AR HE R Dk Ve 6 L OVKS A% 18 D FR BE D Bl A2 X
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Fig. 16 The prophylactic effects of AL-Na on histological changes
in DSS colitis

Histological changes were evaluated with HE and PAS stain; Control (Cont) (A and D), DSS (B and E) and
AL-Na (500 mg/kg) treated animals (C and F) in DSS induced colitis. Inflammatory score (G), crypt score (H)
and goblet cell score (I) were measured. Each column and vertical bar represents the means = S.E.M. (n=8).
**: Significantly different from the Cont group at P<0.01 (Student’s t-test). #: Significantly different from the
DSS group at P<0.05 (Student’s t-test).
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Fig. 17 The therapeutic effects of AL-Na on histological changes
in DSS colitis

Histological changes were evaluated with HE and PAS stain; control (Cont) (A and E), DSS (B and F), AL-
Na at a dose of 500 mg/kg (C and G) and AL-Na at a dose of 1000 mg/kg (D and H) in DSS induced colitis.
Inflammatory score (1), crypt score (J) and goblet cell score (K) were measured. Each column and vertical
bar represents the means = S.E.M. (n=8). **: Significantly different from the Cont group at P<0.01
(Student’s t-test). #: Significantly different from the DSS group at P<0.05 (Dunnett’s test).
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Fig. 18 The effects of AL-Na on histological changes in TNBS colitis

Histological changes were evaluated with HE and PAS stain; control (Cont) (A and D), TNBS (B and
E) and AL-Na (500 mg/kg) treated animals (C and F) in TNBS induced colitis. Inflammatory score
(G), crypt score (H) and goblet cell score (l) were measured. Each column and vertical bar
represents the means = S.E.M. (n=4-8). **: Significantly different from the Cont group at P<0.01
(Student’s t-test). #: Significantly different from the TNBS group at P<0.05 (Student’s t-test).
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L FARTuART IBD RO EEETHD, £OH T, IVIFENTHDHATEARILRE D
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ARD G F G132 REIER 2B T 2ZENLMBNTND [75, 76], ZDT- ATuAR
T UC X CD IZBWTHEMHERF ITIIA VLI THRY, vTRIZBWTEH, AT e AR EEIE ~
OIMEMER D HILTND, FFlZ, AT uARICE > TRERD [76, 77]. MIRZEE [77, 78] A
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AL-Na X HARGEOTEMHEALIZE 5355 S TCd, Yang HIE AL-Na B~/ 7 57—
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DRBRMENERIT, BRFREORE EHE 25N,
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TE A e & I R e 23k 1 T E AR, £ D7D AR — MNIVEALE S FE D KO B R EIME
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1. FEREHWY
B 1 BI(CHET D, B EBRIT T T30 BiERBLAI B I OTHY L5 T MR

YRR E B SEH A SOV TEHEL TERY, RAZEBRICIAREZZ T TEML,

2. fEMHEY
EERIHE ML B L ORI, 7B h) U L (AL-Na, 3t BREE AEifEiE) LU
RhLth—h (FIE#li3E T3, RIR) Tl o, AL-Na [T AKIEMEL THEM L7z, AR F9—

MM R IR ISP AR LT LT,

3. WILEREGEET L OFER

HALE RIS EE 7 WAERIILL T O IEIZE> T T 272, Al ARRLF— R A PR IR
WML, 0.25 mg/mL E2RDIDITHHRLT-, 2Dk VP& HL T 10 mL/kg K TG
L7z, 723 XERBEICIT AR B R A RER ISR 5 L7z, ARRLF S —MT 1 B 1 3 HE&KRE
Lic, &5 4 AHIZ, ==V ZEDTyMERIE S BIELE /BB IO K25 L
Too MRV T NMTF A ET)—F 2 —T7 Z AW CTIRE LY 0.1 mL £RHeL ., B Bh i 2R G20 & 2
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Fig.19 Scheme of animal model used in this chapter
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6. e HE B oD I E
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Fig. 20 Effect of AL-Na on body weight change and food intake

Daily body weight (A) and food intake (B) were measured. The animals were treated with AL-Na at
a dose of 500 mg/kg. . (O) control group; (@) methotrexate group; (A) AL-Na (500 mg/kg). Each
point and vertical bar represents the mean + S.E.M. (n=8). *: Significantly different from the
control group at P<0.05 (Student’s t-test).
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Fig. 21 Effect of AL-Na on gastrointestinal organ weight

Stomach (A), small intestine (B) and large intestine (C) weight were measured. The animals were
treated with AL-Na at a dose of 500 mg/kg. Each column and vertical bar represents the mean =
S.E.M. (n=8). *,**: Significantly different from the control group at P<0.05 and P<0.01, respectively
(Student's t-test). #: Significantly different from the methotrexate (MTX) treated group at P<0.05
(Student's t-test).
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Fig. 22 Effect of AL-Na on villus height and crypt depth in jejunum

Crypt depth (mm)

Small intestinal tissues were stained by HE. Jejunal tissues were obtained from normal rat (A),
methotrexate (MTX) treated rat (B) and MTX treated with AL-Na rat (C). lleal tissues were obtained
from normal rat (D), MTX treated rat (E) and MTX treated with AL-Na at 500 mg/kg rat (F).Jejunal
villus height (G) and crypt depth (H) and ileal villus height (I) and crypt depth (J) were measured. The
animals were treated with AL-Na at a dose of 500 mg/kg. Each column and vertical bar represents
the mean =+ S.E.M. (n=8). *,** : Significantly different from the control group at P<0.05 and P<0.01,
respectively (Student’s t-test). #: Significantly different from the MTX treated group at P<0.05
(Student’s t-test).

-50 -



% 30 E 30

L # S #

0 * L *

@ 207 _L ® 20 i

O) O)

£ £

] i ] i

t_.ov 10 § 10

) )

I T

m 0 | | m 0 I |
Control MTX 500 Control MTX 500 (mg/kg)

AL-Na AL-Na

Fig. 23 Effect of AL-Na on number of BrdU labeling cells

Small intestinal tissues were stained by BrdU. Jejunal tissues were obtained from normal rat (A),
methotrexate (MTX) treated rat (B) and MTX treated with AL-Na at 500 mg/kg rat (C). lleal tissues were
obtained from normal rat (D), MTX treated rat (E) and MTX treated with AL-Na at 500 mg/kg rat (F). The
number of BrdU labeling cell was counted in jejunum (G) and ileum (H). The animals were treated with AL-
Na at a dose of 500 mg/kg. Each column and vertical bar represents the mean + S.E.M. (n=8). *:
Significantly different from the control group at P<0.05 (Student’s t-test). #: Significantly different from the
MTX treated group at P<0.05 (Student’s t-test).

-5]-



5. ARRLF Y —EFE R E KRG F T 7 L OA MUER I3 323 Y 0 %) R
B MIE RIS T2 OB %A Fig. 24 TRz, ARRL S0 —h 2.5 mg/kg #5552k
IZEV, %5 4 B BIQIRMERE, ~E/ ey BXUON~ MUy MEDOA BB D N Bl ST,

—J.AL-Na Z2& 59252 L1C0znboiERZE IS L-,

-52-



A £ 800 4
g N %k
- 600 [
X
S 400 |
g
£ 200 [
- . .
w 0
Control  MTX 500 (mglkg)
AL-Na
B 20
~ #
T 16 | %
(=) -
T 12 ¢
S 8}
(o))
2 4|
[}
T 90 : '
Control  MTX 500 (mg/kg)
AL-Na
C < 60 Z
; 50 B *
o 40 | =
S
g 30
S 20
10 |
o ] ]

Control MTX 500 (mg/kg)
AL-Na
Fig. 24 Effect of AL-Na on blood cell loss

The number of erythrocyte (A), the concentration of hemoglobin (B) and hematocrit (C) were measured. The
animals were treated with AL-Na at a dose of 500 mg/kg. Each column and vertical bar represents the mean
+ S.E.M. (n=8). *: Significantly different from the control group at P<0.05 (Student’s t-test). #: Significantly
different from the methotrexate (MTX) treated group at P<0.05 (Student’s t-test).
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