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The role of colon aquaporin-3 in laxative effects of an osmotic laxative,

magnesium sulphate, and a stimulant laxative, bisacodyl
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AC : adenylate cyclase

AQPS : aquaporins

AUC : area under the curve

BSA : bovine serum albumin

cAMP : adenosine 3’,5-cyclic monophosphate
COX : cyclooxygenase

CRE : cAMP-response element

CREB : CRE-binding protein

DAPI : 4,6-diamidino-2-phenylindole

DNA : deoxyribonucleic acid

ECL : enhanced chemiluminescence system
EDTA : ethylenediaminetetraacetic acid
GAPDH : glyceraldehyde 3-phosphate dehydrogenase
HE : hematoxylin-eosin

Ig : immunoglobulin

IL : interleukin

IV : intracellular vesicle

NCCT : sodium-chloride co-transporter
NSAIDs : non-steroidal antiinflammatory drugs
PCR : polymerase chain reaction

PFA : paraformaldehyde



PGEz : prostaglandin E»

PKA : protein kinase A

PM : plasma membrane

PMSF : phenylmethanesulfonyl fluoride

PVDF : polyvinyliden difluoride

QOL : quolity of life

RNA : ribonucleic acid

RT : reverse transcription

S.D. : standard deviation

SDS : sodium dodecyl sulfate

SMIT : sodium myo-inositol transporter

TauT : taurine transporter

TE buffer : Tris/EDTA buffer

TBS : Tris-buffered saline

TNF : tumour necrosis factor

Tris : 2-amino-2-hydroxymethyl-1,3-propanediol
TRPM : transient receptor potential melastatin
Tween 20 : polyoxyethylene (20) sorbitan monolaurate

VIP : vasoactive intestinal polypeptide
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EREIL. BOBENORERERD 2 WVITBENRBREHORERERICLY,
fEBEER L PEREAED LIORBE EES LTV D, ERER, BIREENL B L
BT O, S 61, BIEEMIIGEEER, HEEER, £ RBICHD
BIOEKAMERICSESND (Table 1), ThbDOHF T, SREMERLEHKEBIC
O ERICH LT, KFRRBOBRRE/EESND, £z, FAEERTIZ, TR
REOPILETFEREZITH, —FH, BEREERIIH L TL, RECESH 2 EOAL
EEEOWEIIMA T, EYREZIT, EROUEZXD,

Table 1 Type of the chronic constipation

Type of chronic constipation Causes

Organic constipation Intestinal adhesions
Tumor

Functional constipation Psychological stress

(Irritable bowel syndrome)

Lack of exercise

Aging
Constipation associated Diabetes mellitus
with systemic disease Parkinson’s disease
Pregnancy
Drug-induced constipation Opioid drugs

Anticholinergic agents




PEREPE B AN, AR (E A, MRS L NE B ERIC D S 1D (Table 2),
SARVEERLL, SEERCREICE S AONIERTHY ., BHENORZ R EIZLD,
BEREEE KT L, KIBEEDSHET D, T, AEMBKRIGICITE L.
KEHBBRNZBIR SN D TZDITENMERFER S, BREAEL D, REMEFEHITEE
HBEERETAONLEMTHY | KBOEEL LUREOTLEIZLY | BEOKE
WifEZ 7= L. RIBNEVOBRBBHT ONDT-HICECHBHTH D, EBERE
Wid, EBTOHERNAEEL, EENHELZLTELLIERTH D,

Table 2 Type of the functional constipation and its therapeutic medications

Type Therapeutic medications

Atonic constipation Osmotic laxatives (MgQO, MgSOQy, Lactulos)

Stimulant laxatives (bisacodyl, sennoside)

Cholinergic agonists (bethanechol)

Spastic constipation  Osmotic laxatives (MgO, MgSO4, Lactulos)

Anticholinergic agents (mepenzolate)

Rectal constipation Osmotic laxatives (MgO, MgSOQy, Lactulos)

Stimulant laxatives (bisacodyl, sennoside)

PEREPEERA ST o RBRIEIL, EROBEECBECLIVELD (Table2) D, —
FRENIIE, BBIREE LT, (FROBRLEY REEETAH) 2RV VBN
B L T0<, BRBRTDRBEL, (FRBFORLRIEMEHAT S, £, 8
TAIZBEREZE LTV D, BTAZRAMEHE S 2820 H4I0 BT
ROBEOEED HWVIMERBEFORLDEMOHRAEIT S, FRT. KEIBHEMETA
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PEHE. KECAOVWEEEIE. BEOREMOPFENE L D720, MicNEDN
R BE SN PICE PED, BRE LUERANET S 2L 08by . BELET
2

BEREOE BRICHVW ORI BZEETAIL. BENREEZED DL LI2LY,
FTHNELDZDDELEEZLNTVD D, Tbh, BEEETAITHEETIIZE A
PRIRENT, BENOREBESY LR ST D570, KEMER S FERA~ L BEH S
¥, TARBAETDHLEALN TS, —F5, BREEETHI THRIZBD bip g
BITBMRE & 05 RIBREM TAIL, RIBO prostaglandin Ex (PGE:) OEA%
REL., KEEEMEOMERIZHEEL T35 Nat,K+-ATPase DG HET 5,
FoizH, MEA NatBENEED . KBFEENDL O NatORIRAHE LD, *
FUZFEW, sodium-chloride co-transporter (NCCT) (2 &% NatEB LW CI ORI
FAEXN. BERARBEELSE D, TOME. BERD S B/ ~DKDORINA IS
THLD, TRSRAETD EEXLN TS (Figure 1) 349, 72, KEFHIEME TH
(TRIBHEIE LR b O—Bb EROELEXTTHE L, BEFEFLZMET L L b
o, PGE: 0EAZTLE L. BEFBRHZIMET 2, ZO/BR. BEOEEED L
ET 5720, BRNEYMHBIIMA~EBE L, BTERZRTLELLNATND 39,
L LaRs, ZRSETHRBKBIZBNT, EFOLI A=A ATKEBE S
DOV TOFEMIE, &< bhro T ihot, Lirh, BHROETAMFHI
TWBIZHrL 0T, HRMRICETIZET AT LAERP- T,
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Figure 1 Mechanisms of the laxative effect of stimulant laxatives

—%. REBETOKDEREZSNTIX, KFrrNVTHDT 277 HY » (AQPs) 23
BERFEEZHE-TVLLEEZLNT NS 0, fEk, MiaEicid 2KOmXZ, L
BUZ L TIThRaEEZLN TV, L2 AN, MREEIEE _EMETHDHICH
b6, RO L 5 2@V kEBEE2H T 2MENSTFET L2 Enb, Z<O
WEEICI > TREBRHICEBS EIBES LRI ETHDLKF ¥ RNVDEFEENS
Z 5N TV, 1992 4E, P. Agre HIZ Ko T, #® THRIMEKIED L KT ¥ R/HFHER
Eh?, ZOEEIZ, ELARLIZE>TERINIZROKF LI, Zhb
DEURIBITENEFN AQP1 BL N AQP2 vk STz, £k, WHREITER,
AQPs O FEITHEY ) S8 b= D IEVWE TRIHEI TN S 9,

AQPs i1 6 EIEEEMOMZ v 7 ETH Y, 4 BiEE LTHEL, A7 Vtn
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—VERIRAYICHZR S E S (Figure 2A), AQPs 137 A237 %> (Asn, N)., 7u
v (Pro, P) BLXO T 7=V (Ala, A) WHRABNPARY 7 AZ 2 20HLTW5,
AQPs O AKIZHTEEWVBBRMEIZ, 20 NPA Ry 7 AL b/ebEhTWnb

(Figure 2B) 1010,

A ® o
e

© YO Cell membrane

Figure 2 Structure of the AQPs

AQPs iZ, B MZBWTIEHRE, AQP0 225 AQP12 £ To 13 AN R © 12figas (2
B S/ LTS ZERHALMITR>TWS (Figure 3) 12, S 512, £, AQPs
DEBBEORFEDEAOEBOREL>THWEZ ELHLNERSTER, &2
E. Bl AQP2 OFBBEOER FOLRNBMRAEDFRE L 725 2 & 13 10 7§

D AQP3 DRHEDETHEBILOFRERE L 725 2 & 15,160 B L OO AQP4 DFH
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EORMAEEDORKE & 725 2 & D ERHRE SN TS (Table 3), L7223 T,

AQPs DRBOERELHIHT 2 Z LIk D L  ORBOBIRIRIOEEZOND,

Kidney:AQP1,2,3.4.6.7. 11

Intestine: AQP1.2,3.4.7.8.9.10

Lens:AQPO. 5

Trachea: AQP3. 4

Liver: AQP9 S|

Skin:AQP3 —

il

]
e

Muscle: AQP4 —@

Brain: AQP4

Salivary gland: AQP5
Lung:AQP1. 5

— Heart: AQP1

T~ Pancreas:AQP12

O U

Figure 3 Distribution of AQPs in human

Table 3 Disease caused by the variation of AQPs expression

Tissue Change in expression of AQPs  Disease

Lens Decrease in AQPO0 expression Cataract

Kidney Decrease in AQP2 expression Nephrogenic diabetes insipidus
Skin Decrease in AQP3 expression Dry skin

Brain Increase in AQP4 expression Cerebral edema

Salivary gland

Decrease in AQP5 expression

Sjogren’s syndrome




BEICIZEH D AQPs 7 7 IV —OEBENBDH LN TEY, D & AQPI,
AQP2, AQP3. AQP4, AQP7. AQP8, AQPY9. AQP10 @ 8 MO FEIENE HIN T
W5 (Figure 3) 1820, KEBIZHWTIHEIZ, AQP1, AQP2, AQP3, AQP4 BL W
AQP8 A3FEBLL T35 18 2122, AFMERHTIZBV T, KIBOEENDIRSEEL
MR D Z AU HATEWZZ D, KITBE RIS BRI E@E S, EORMENTD
b2, ZORE, KO EEARIE tight junction 3HE 7272, K TOKDEIE
X, KIGHIE ERMARIZHEBR L TV 5 AQPs 2 L TiThbhbd éEXLN TS

(Figure 4) 182122 U2 L7235, KEFIZEIT 5 AQPs 4 L 72 /KD iz D\ T
X EE ARSI TR,

Intestine v Lol ¢
osmolality
AQPs
W

AQPs

W osmolality W

Vessel

Figure 4 Water transport via AQPs in the colon
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% ZTABIIETIE, AQPs iZF B L, BEEMETAHIB L OKBRIEMETH OB TE
RIZRIT 5 AQPs DERBIZHAREICTH L & bz, MEROHADRLMEAT L LI
L0, BTAZBEECERT 72007 U A 2RHT 52 L 2R A7, APFET
. BFBEMETAHIE LT MgSO4 %2, KIBRIBMETAIE LTy avra Ay, UT
DORETEAT o 72,

1. 7 MZ MgSO4 2 AKRE LI BROEF KL E L K AQP3 DRIAE(LOBEF
ZRRITT 5 L L HIZ, AQP3 DRBEFMA I =X b ERFLE (B—F),

2. Ty bV avAre@aRkE LEBEOERKSE L KIBAQP3 DRBE{LDORE
REMTT 5L L HIT, AQP3 DRBELE AV =X 25Kt Lz (FLE),

3. AQP3 IEMALFEFERTH S HeCl BL T CuS04 & AV T, KB TOKRDEEIZ
BT 5 AQP3 DFEENZ W TR LE (B=5),

4. MgSO4t v H a2l LIEBEI BTERARED L5 ICET 202
WTHRBZE L BT, ZOAA=ZRLITHONWTHRE L (BNE),
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MgSOs DE FERIZIIT 5 KB AQP3 DEEL I
AQP3 REEE) A 1 = X L DR

i

1. *

AQPs {3t MIBWT, xRz RBE LT, BEICIIDRE L AQPL,
AQP2. AQP3. AQP4, AQP7. AQPS. AQP9. AQP10 ® 8 EEOFEMNM 5N T
W5 1820 REGIZEBWTIZEIZ, AQP1. AQP2. AQP3. AQP4 B X T AQP8 3%
HBLTWD 18212, ZHET, HILEFR/LE L THD vasoactive intestinal
polypeptide (VIP) 2 THi%Z{£5 Verner-Morrison syndrome DRERAMBE THBH Z &
20 flEE A VIP Z8IRINIRET 52 LI2 X0 THARET S Z L 29, KFRE2%
FEL7T v MZBWTHLEY VIPBER ERT D2 L 20, BIUVIP At MNEGE
kMM CH 5 HT-29 #ile D AQP3 ® mRNA BHEB L OX v R ERBEEB L WM
THZEMMPEINTND, TRHDZ M5, AQP3 T KIBOADEEIZE N T
BIZEBETHALEZDLNL TS, LLAENL, THORAE L AQP3 OB EDR
BEENTREINTNDIC LD LT B TAIOIER AN =X 2%E 2% £ T,AQP3
DEBBEOEHIZE L TUIMOHER Sh T Rh o7z,

T ZCARETIE., BEEEROBRICEAINIBEEEETAIO S &, MgS04 &
HEL L, MgSO4DETERIZBITAKE AQP3 o%El#mafLz, £9. v b
I MgSO4 2R M5 L, BEHAKGEOLEE L KBOBEECET L OBKR, HDHW
FEFKRGEOLEEH L KB AQP3 ORABOLEE & OBFRER 2, KRIZ, MgS04
(Z LD KRG AQP3 DREBEE A = XL OV THRIT LT,
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2-1. BE

MgSO4° TH30, 2-amino-2-hydroxymethyl-1,3-propanediol (Tris) . sodium dodecyl
sulfate (SDS) # X O polyoxyethylene (20) sorbitan monolaurate (Tween20) I,
MR TRt (KPR, BA) G L7z, Bovine serum albumin (BSA),
ethylenediaminetetraacetic acid (EDTA) . leupeptin trifluoroacetate salt .
phenylmethanesulfonyl fluoride (PMSF), forskolin # X 7" 8-bromo cAMP (8-Br
cAMP) X, Sigma-Aldrich Corp. (St. Louis, MO, USA) 758 A L 72, RNeasy Mini
Kit X, Qiagen GmBH (Hilden, Germany) 7»>5EA L7-, High Capacity cDNA
synthesis Kit (. Applied Biosystems (Foster City, CA, USA) 2>HHEAL7Z, iQ
SYBR green supermix (%, Bio-Rad Laboratries (Hercules, CA, USA) »>HEEAL
7=, Fetal bovine serum (FBS). Alexa Fluoro 488 anti-rabbit IgG 3 LU\ &<
A=—iZ. A rehud=r (KK, BAE) »OEA L%, RPMI 1640 medium i,
MP Biomedicals, Inc. (Aurora, OH, USA) 7oA L7-, Phosphosafe extraction
reagent {¥, Novagen (Madison, WI, USA) »»5EEA L7-, Rabbit anti-rat AQP1
antibody. rabbit anti-rat AQP2 antibody, rabbit anti-rat AQP3 antibody. rabbit
anti-rat AQP4 antibody ¥ J O rabbit anti-rat AQP8 antibody /%. Alomone Labs

(Jerusalem, Israel) 2>5EEA L7-, Donkey anti-rabbit IgG-HRP antibody. goat
anti-human AQP3 antibody ¥ £ Of donkey anti-goat IgG-HRP antibody /%, Santa
Cruz Biotechnology Inc. (Santa Cruz, CA, USA) /5 & A L7-, Rabbit anti-rat
phospho-CREB antibody ¥ & O rabbit anti-human CREB antibody iZ. Upstate
Biotechnology, Inc. (Lake Placid, NY, USA) 2> L72, Mouse anti-rabbit
GAPDH antibody {%. CHEMICON International, Inc. (Billerica, MA, USA) %

f A\ L7-, Sheep anti-mouse IgG-HRP antibody. enhanced chemiluminescence

13



system (ECL) plus Western blotting detection reagents ¥ & U Amersham cAMP
Biotrak Enzyme Immunoassay System i3, GE Healthcare (Chalfont St. Giles, UK)
NHEA LT, 4,6-diamidino-2-phenylindole (DAPI) solution iX, #X&HR{AL
R (BB, BA) 2OHEA LR, ZOMoOREL, HIRESA TV 2HON, &
b7 L— RoEWHIZIEA LT,

2-2. B

10 BEOHENME Wistar 25 v MIBARZ AoV —BREH M, BAR) 2O
ALTz, BITIRE 24£1°C, 1B 5525% DMEFRICEBWTHEB L. ARSI 8 : 00
AT, 20 : 00 VAT OE&MT CHRE Lz,

AENEBRIT, EREPHOBERFAB LOERIZOVWTED b7 BEAKZE)
Wt F—EEREERRICEL UThh,

2-3. MgSO4 D 55k

MgSO+# 5 18 BEEIRT LV 7 v M EME Lz (BKIZBEH), MgSOs (2 g/kg) K
YEIEE T v MR RS L 2829 MgSO4HE5E%, 2, 5 BLU 8 Bffitic——F L
BREE T CAFE L. KB4 HH L7, Phosphate buffered saline (PBS: 140 mM NaCl,
20 mM NagHPO4, 32 mM KCl, 1.5 mM KHsPOg PH 7.4) R\ THBE &SR LT
%, RIFERIC XLV BRIFHRE L —80°CTRFLT,

2-4. FhKHEBEOBE
EFNEFNDT v MTHOWT, MgS04 ¥ 5 8 BFffl# £ TREICEALERRIL, TV

14



BN DT U r—2NT 24 BB LE, EREEREBLOEHSREENGE 1 ¢
WCEENIKDEEZEH L,

2-5. HT-29 MU D53 5 15

HT-29 #ifeix. 100 U/mL penicillin G potassium, 100 pg/mL streptomycin, 0.25
pg/mL amphotericin B 38 XY 10%FBS % & A 72 RPMI 1640 medium THERF L 7=,
I EE 2%105 cells/cm? T 6 well-plate. 24 well-plate. 96 well-plate & %\ M
100-mm dish ([Z#&fE L, 36 BFf#], COz incubator TA > F = X— | L7z, 36 FffElt4,
Az MgS0y4, forskolin, 8-Br cAMP, NaCl, MgCla, Na2SO4dH B ME KeSO4 %
WML, 12 B £ THE L7, Control IZIXFH DAL ETRM L T2,

B2 E L Multi-OSMETTE (Precision Systems Inc., Horsham, PA, UK)

ZPRHWTHIEL-, EBRICIZ5—15 B DMz AV,

2-6. KB KT HT-29 Ml 5 0 RNA Ol

B L7 RIBR 156 mg HAHWT Y 7o BB L0 #HEE L7 HT-29 #la» 5
RNeasy Mini Kit A\ T RNA ##iH L7z, RNA #itH5 13, RNeasy Mini Kit
TROT o b a—NZi o TT o 72, B b NI %E Tris EDTA buffer (TE buffer)
2RV T 50 /AR U, 4t yeEE (U-2800, Hitachi High-Technologies Corporation,
B, BA) (259 260 nm 5 X280 nm ORHEZBIET S Z & T, MEOHR
BXORNAEE (ug/mlL) OBEHAZ1T-7-,

15



2-7. Real-time RT-PCR

RNA 1 pg 75 High capacity cDNA synthesis kit Z AT cDNA &R L7z, Z
1% TE buffer 2T 20 {7/ L. ¢cDNATE buffer {5k & L7, Table 4 {ZRT 7T
A <—%{Ef L. real-time PCR Z1T\\, £ BETFORRAEZBEH L1z, +72H5H, PCR
plates ®% well ~ iQ SYBR green supermix 25 pL. H®J&{ZF D Forward primer

(5 pmol/uL.) 3 pL. Reverse primer (5 pmol/uL) 3 pL., cDNA TE buffer %% 4 pL.
RNase free water 15 pL 1% 72, BE &ML denaturation temperature & LT
95°C T 15 #. annealing temperature & L T 56°C T 30 #). elongation temperature
LLTT72CT30RE L7z, HIBREDEEIRE 2 My 1Q™ single color real-time
PCR detection system (Bio-Rad Laboratories) (2L VW E=4%#1U 7 L7, mRNA
ZE BT 18S rRNA H 5 WX GAPDH # W T/ —~< 51 X LT,

Table 4 Primer sequences of mRNA

Gene Forward (5'-3") Reverse (5'-3")
rSMIT AGGAGTCCTTGGGTTGGAAC ACTGCAACAAGGCCTCCAG
rTauT GTTCTGGGAGCGCAACGT ACCGAACACCCTTCCAGATG
rAQP3 CCCCTTGTGATGCCTCTC CCCTAGCTGGCAGAGTTC

r18S rRNA GTCTGTGATGCCCTTAGATG AGCTTATGACCCGCACTTAC
hAQP3 AGACAGCCCCTTCAGGATTT TCCCTTGCCCTGAATATCTG
hGAPDH ATGGGGAAGGTGAAGGTCG GGGGTCATTGATGGCAACAATA

SMIT: sodium myo-inositol transporter, TauT: taurine transporter, AQP3:

aquaporin-3, GAPDH: glyceraldehyde 3-phosphate dehydrogenase

16



2-8. fupeiR{LFERE
Fy ez —FWIC X RREEL, LN PBS 2R LT, RWNT, 4%
paraformaldehyde (PFA) &K% 50 mL #Efitt. KBEHH L. 4% PFABEKRF T
EE L7~ (4°C. 1 Bf ) , 4°C CT—HWe. 30% sucrose A#RIZI2 L, OCT compound (Sakura
Finetek USA Inc., Torrance, CA, USA) TEHEB LTz, BT Ry 7527 V4R EZ
b (CM1850, 74 W ~A 71 VAT AZABKARME, TR, AA) 12XV 10 pm 27
) L. MAS-coated glass slide (MBHFLEKRXSHE, KK, BA) CEEL, B
E L7281/ % PBS T#eift%. blocking buffer (3% FBS 3101 0.1% Triton X-100
&t PBS) T1EM 7 uyx 7Lk, RWT, —KbifE [rabbit anti-rat AQP1
(1/200). rabbit anti-rat AQP2 (1/200). rabbit anti-rat AQP3 (1/200). rabbit
anti-rat AQP4 (1/200). rabbit anti-rat AQP8 (1/200)] T, 4CT—#s, f v F =
~N— kL7, PBS T 3 [E##%# L7-1%. Alexa Fluor 488 donkey anti-rabbit IgG
antibody (1/200) & ZEiRT 1 kMRS S¥7z, PBS T 3 EIYEH#%. DAPI solution
(1/500) L =R T 30 SIS X ®7-, PBS THyg L7, vectashield (Vector
Laboratories, Bulingama, CA, USA) TH AL, ®AEEMEE (BZ-9000, Keyence

Corporation, &, HA) ZHWTHRIE L,

2-9. KB DEE 4y DR

7y PRBDPOPE L STTHIESH D WVITENLV R L— =2 XY FBE L 72 HT-29
#fE % dissecting buffer (0.3 M sucrose, 25 mM imidazole, 1 mM EDTA, 8.5 pM
leupeptin, 1 uM PMSF; pH 7.2) (Z%#& L. JK_E T digital homogenizer (Iuchi Co.,
Kk, BA) 2ZHWVWTHETF A X (1,250 rpm, 5 stroke) L7z, REI X — hZiE
DABE (800xg, 1543, 4C) L. ol EFE 2= L5578 (200,000xg, 60 75, 4°C)

L7-, E#E#BREL, LERIC dissecting buffer 12, BERSEHE (UH-50, SMT

17



Co., Ltd, X, BA) KX vomsdl, ZoBKRE, MREFEDEZET crude
membrane B4y & L7z 30, AQP3 IX plasma membrane 35 KO8 intracellular vesicle
WERBRLTWD, £Z T, MBS %% < &1 crude membrane E7 ZFE L. AQP3
DY EAFEREEZRE L,

2-10. Whole cell lysate D FR%

100-mm dish T 36 Fefi#E# L7- HT-29 MiRaD R %, MgSO4 &~ DIREE TR
MU 7= e AR U, 1 BREEE#E L7z, Control IZIXHFHD A2 RN L 7=, 1 RefEI 2,
extraction buffer (8.5 pM leupeptin 3 L' 1 pM PMSF % & ¢¢ phosphosafe
extraction reagent) ZHIEIZHML., KETS5 HEKE L, BALRA T L—R—%
FAVCHERa A B L. BIY U721, digital homogenizer % VN THE ¥+ A4 X (1,250
rpm, 5 stroke) {7\, #=.LBE (16,000xg, 3045, 4°C) L7z, EIE% whole cell
lysate & L. cAMP-response element-binding protein (CREB) ® VU (k% &F{fi

L7~ 31,32

2-11. BRKBN LV RF TR YT 4 VT
Z R ERE, Lowry i 3¥EHAWTHIE L7, B¥MRITITBSA ZHWz,
ERIKENL, Laemmli ¥ 392 SN TIT o 72, ¥ 737 B % loading buffer (0.1 M
Tris, 20% glycerol, 0.004% bromophenol blue, 4% SDS, 10% 2-mercaptoethanol;
pH6.8) T2EHFRL. RUTZUAT I RFVITTI7A Lz, ERKENE., o8
INHURIBIIEIRNTA T T 4 U TEBERWTPVDF A U7 L lER
BL, 1%AXLINIT1RE7a X7 %{T>7-1%. rabbit anti-rat AQP3

antibody (1/2,000; colon) . goat anti-human AQP3 antibody (1/1,000; HT-29 cells) .

18



rabbit anti-rat phospho-CREB antibody (1/500). rabbit anti-human CREB
antibody (1/500) 3 %\ X mouse anti-rabbit GAPDH antibody (1/10,000) & =
BT 1RRBIRIGE/7=, A7 L% TBS-Tween (20 mM Tris, 137 mM NaCl, 0.1%
Tween 20; pH7.6) T¥i% % . donkey anti-goat IgG-HRP antibody. donkey
anti-rabbit IgG-HRP antibody & %\ i sheep anti-mouse IgG-HRP antibody & =
BTI1RRERICSE, A VT Ve, ECLplus Western blotting detection
reagents & i 3¢, (L HEHEE (LAS-3000mini, FUJIFILM, ¥, BA) T
Bt L. S RE@gT Lz,

2-12. FBRAAN Mg BORIE

HFEN Mg BEIZEFRNECEIVBRIELZ D, $742b%, 6 well-plate T 36 B
[l L7 HT-29 fERaOE#IZ, MgSO4 (7.5 mM) ZHMN L 72 # U R# L, 10
SR U7, Control iZIXB DL ZIRM LTz, £D%. 10 mM EDTA 35 KT 150
mM choline chloride % &¢¢ PBS T##% L 721%. 150 mM choline chloride % & %> PBS
TEWE LTz, BNVAT L—_"—2HWTHRZEIIR L, 5% trichloroacetic acid—
1.75% LaCls 2 mL THEAEL., 20 HFER CHRE L7z, EOoBE (1,000xg, 10 47)
BROEFZEIR L, EERO Mg BELZRIE LT,

2-13. 7T = N8I T —PIEHEONE

TTFoNEEY 7 T —EIEEOREIX, Aurbach and Chase b & R J5i% 30 THT
27, T/ H, 6 well-plate T 36 BfflEE3 L7~ HT-29 Mk oA . MgSO4 (7.5
mM) & % M forskolin (50 pM) Z %0 L 72 85I A HA L | 20 43352 L 7=, Control
IO B A RN LTz, 20 %, BARZ L— =i X0 MIEZEIR L, BEH
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MEZ{To 2%, mOSBELT (2,200xg, 1047, 4C), EEEREL, ILERIC Tris
puffer (pH 7.5) % 2mL %, %@ L. digital homogenizer iZ XV REIF A XL
2o ZOXREIFR— ETToNEEY 7 T —BEHRIEICAW

TF=NEY 7 T —BIEMEIL ATP 525 cAMP ~DOEHEN LM L7z, FEIX
—F 0.1 mL RIS (0.015% BSA, 1.23 mM ATP, 50 mM Tris) Z#ML, 37CT
15 A vFa—FtLlk, RAKRVTRT T —PEHEZEET S72HI1C 40 mM
theophilline Z¥FEM L, HEEHEZLZ 1.1mL & L7, 3oBEBRL. RtZ1ED-1%,
EOSDBELT (2,200xg, 10 43, 4C), EEHRD cAMP #EBE % Amersham cAMP

Biotrak Enzyme Immunoassay System MR\ CTHIE L7,

2-14. a7 &7 —¥ ABEEORIE

6 well-plate C 36 B¢f#555#& L 7= HT-29 fifa 05z . MgS04 (7.5 mM) H AW
i% 8-Br cAMP (1 mM) Z MU 7=z # L, 20 /7fE1#E L7z, Control (Zi3E%
WoHBEHRMLE, 20 2% . PBS THi#¥ L. lysis buffer (20 mM
3-morpholinopropanesulfonic acid, 50 mM B-glycerophosphate, 50 mM sodium
fluoride, 1 mM sodium vanadate, 5 mM ethylene glycol tetraacetic acid, 2 mM
EDTA, 1% NP-40, 1 mM dithiothreitol, 1 mM benzamidine, 1 mM PMSEF, 10
pg/mL leupeptin, 10 pg/mL aprotinin) Z#HAML., 10 SEKk&G LTz, BLRAZ L—
Nl Xk ZEIR L, BEERAEEZIT o /21, B O5HE L7 (16,000xg, 1547,
4°C), EiE#ZENY L. PKAkinase activity assay kit # i\ C, a7 A % —F

AEEEZRIE LT,
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2-15. M FHEEERE
KR T EHEHEERZE E U TERRLE, EHEOLZEREIZIE Dunnett 5%

Wi,
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3. HE

3-1. ¥PAkIE

7 v MZ MgS04 2R AKE LI BROEF Ky B L EIFHICHIE L7 (Figure 5),
k4 B3 MgSO4 512 X 0 BRI L7z, #IC, MgSO4 B 5 4 B4 5
8 RFRIZICMIT T, BEPFAKSEBIIFLIHEML, BREERIZHTHS 555 10 fF
D ZOMIZELWTRBR LN,
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Figure 5 Effect of MgSO4 on faecal water content

Rat faecal samples were collected at various times for up to 8 h beginning
immediately after the administration of MgSQOy4, and the faecal water content was
measured. The mean faecal water content immediately after the administration of
MgSO4 (0 h) was indicated as 100%. Data represent means + SDs for 6 rats.

Dunnett’s test: *p<0.05 and **p<0.01 vs. 0 h.
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3-2. KT i1) % R ZEMEBERGF D mRNA RHE

EEIEHAGEEEE T ThD sodium myo-inositol transporter (SMIT) ¥ Lk}
taurine transporter (TauT) |%, BELMEZ P OIZLE OMBTRERL TV D, Z
N5 OFEFEEFRGEDERE FITHIIN DBRBEOHEMIC A, BFEICEENMRES N,
mRNA EEENEEHIZHMT 2 Z LB TVNS 3739, 22T, MgSO4 5% D
5 v MRIBOBBEOELEH2BHT, KiBD SMIT £ LU TauT ® mRNA %
HEZHE L (Figure 6),

KBz 31T 5 SMIT @ mRNA FEHEIL, MgSO4# 5 2 Rl &IV TR 2.2 (5 F
BiogmL, zo%, BEICED L, LALen 5, MgSO4 k5 8 Bk DiF
BBV T, SMIT @ mRNA #HEITREEEL (0h) (CHAT, IKAFREICEW
& #EF L Tz (Figure 6A), %72, TauT ® mRNA BEHEIZSOWTH, SMIT
® mRNA B & L FROZEE N R 507 (Figure 6B),

IRBOZE XY, KIBNOBRELEIX, MgS04 &5 2 R Ok TIT T Tiom
WIRRBIZH b | &5 8 BRI ICBWVTHERERNCHAT, EKAREVIREBZ#ERF L TV
5 EBbhot,
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Figure 6 Effect of MgSO4 on SMIT (A) and TauT (B) mRNA expression levels in
the rat colon

Immediately after the administration of MgS0O4(0 h) and at 2, 5, and 8 h after
administration, rat colons were harvested, and mRNA expression levels of SMIT
and TauT were analyzed by real-time RT-PCR. Normalization was performed
against 18S rRNA, and mean levels of mRNA expression immediately after the
administration (0 h) were indicated as 100%. Data represent means + SDs for 6

rats. Dunnett’s test: *p<0.05 and **p<0.01 vs. 0 h.
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3-3. 7 v FRIBICIKIT S AQPs DFEBIAG

7 v FOKXBIZIZ AQPL, AQP2, AQP3, AQP4 X LT AQP8 FEE L TW\5HZ
EDRFBRTNS 18 21 2, i@z 1Y, Ty PREBIZEKIT S AQPs D
B 2R~ T- (Figure 7),

KIBIZEBWT AQP3 IXMERBH O ERMAIZ R HEMICEER L Tz, AQP1
XY BRI EBIC, AQP4 XFHBICREBE L Tz, AQP2 BLUNAQPS X, K
BT BWTRENFEN -T2 (Figure TA),

—F., ZTHET, AQP3 1T KIFHEIE LA D basal fAilICZ < HBE L TWH LEZX
LT 10 33 AQP3 I KIBHREIE L MR D apical 13 I T basal o MRl 58
<EHLTWBHZ ENbhoTz (Figure 7TB),
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Figure 7 The distribution of AQP3 expression in the colon of rats
A: The colons were removed from the rats. AQPs (green) and nuclei (red) were
immunostained.

B: Enlarged view of AQP3 in the mucosal epithelial cells of rats.
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3-4. KEBED AQP3 ® mRNA RHEB LV ¥ 7 EREE

AQP3 1K O RN L B EALICHEL L THE Y | KEBOKOEEIZIBYTHIC
BEREEZHSTNDEEZ LN TNG 274142, 27T, MgSO4& 5% DT » b
KD AQP3 ® mRNA B EB IV VX7 ERBELZHIE L7 (Figure 8),

AQP3 @ mRNA OFREBEIT, MgSO4#5 2 Rz ICk W\ T, HEEHE (0 h) I
AT ABARITEML, Z20%, REAICED Lz, LHLRRL, &5 8 KH
BIZBWTH, REERICEND EHEREMPED bz (Figure 8A),

AQP3 » % /37813 27 kDa 35 L U8 30~40 kDa fHiF I H & 717 (Figure 8B),
INBIFENENEHOKE L TR AQP3 LEHOBEES LTS AQP3 Th
FEZLNTNG 849, FEEORKEEDENTL D, ZEECHIEN/NSE ) S MR
EA~OERXEIZERIIRONA OO, KOFBEIZIIZRIZR OGNV EBFTLA
TWB 540, 2 ZCAETIE, Zhboy Foikfng AQP3 O X L 37 D%
BE Ll UTHIT L7 (Figure 8B), REFFEIE LR MIAE & FH L7 crude membrane
B ZB 5 AQP3 O X LR 7 EHIREIL, MgSO4#512 L v ReglcfEmL ., #
5 8 BFff % TIIIRGEERIZHEAT, K8 EARICE N> (Figure 8B),

INHOZ L XY, KRIBHE ERMEO AQP3 ORBLL, MgS04#% 5 2 %)
b ER LG, &5 8 Fifli: £ TRRRHIZHEMT 2 Z LA bh ol
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Figure 8 Effect of MgSO4 on AQP3 mRNA (A) and protein (B) expression level in
the rat colon

A’ Immediately after the administration of MgS04(0 h) and at 2, 5, and 8 h after
administration, rat colons were harvested, and mRNA expression levels of AQP3
were analyzed by real-time RT-PCR. Normalization was performed against 18S
rRNA, and mean levels of mRNA expression immediately after administration (0
h) were indicated as 100%.

B: Immediately after the administration of MgSO4(0 h) and at 2, 5, and 8 h after
administration, rat colons were harvested, crude membrane fractions were
prepared, and the protein expression levels of AQP3 were analyzed by Western
blotting. Mean levels of AQP3 protein expression immediately after
administration (0 h) were indicated as 100%.

Data represent means + SDs for 6 rats. Dunnett’s test: *p<0.05, **p<0.01, and

***p<0.001 vs. 0 h.
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3-5. HT-29 #ifla > AQP3 DR BBz KT 3 MgS04 DR

HT-29 fifaid e MEBEERROME TH D | THREA D =X LRLETHID A H
ZALREDHRIZIES AN TWS, 7=, HT-29 ML AQP3 3% < FH
LT Y, VIP X natriuretic peptide 2715 4 »FF—¥ A DEMELEA LT,
AQP3 DREBESHEMT A5 & bEINLTWA 21 0.9 22T, Ty bEAVE
in vivo B TR b7z MgS041Z X 5 AQP3 OFEIBHM A & = X 4% HT-29 ke %
A3 in vitro RERIZB W CHEA L= (Figure 9),

£, HT-29 Mfa2s A 7 = X L@EHTICE L2 EBR R TH A 0ENT OV TR LT,
MgSO04 (0.75 mM) 70 6 BEfE1#% O AQP3 ® mRNA B &3, Control & H# LT
FEAEEIIRBO LN oTe, TR LT, MgS04 7.5 mM B LT 75 mM H
cik, AQP3 ® mRNA ¥H &L, Control IZH~_FEICHIM LT (Figure 9A),

MgS04 (7.5 mM) % HT-29 MEARIZHEIN L. 12 B¥fEIt: £ TD AQP3 ® mRNA %
BEZ RNz, ZORE, MgSO4 MM 1 BRefiitg 726 AQP3 @ mRNA 3
ENFEICHEML, IRERICIIY—27EEZR L, £0%, 12 BEZIIEED L
H DD, KR Control DF) 2 FORBME L HRF L Tz (Figure 9B),

MgSO4 (7.5 mM) ¥ 6 BB LN 12 BRI D AQP3 # L R/ BORBEY
VERF Ty T 4TI EVBIE L, MgS04 (7.5 mM) Z AL 7= HT-29
R 5D AQP3 D F N BHRE R, 6 Rl LU 12 B & ©1Z Control
LHAN, AEICEML T\, £, ZO8EMKRIT, MgSO4 RN 6 BRff %I~
12 BFRIt2 O F B3| 7= (Figure 9C),

UEDRERD L, MgS041% HT-29 MRz TH, AQP3 ORBIEZ NI E5
ZENbnolt, BT, ZOMMSRZ— T, in vivo RBROBREFETILO
Tholc, TNHDOZ DG, MgSO4IZ L5 T v MKIE AQP3 ORI A I =X
LD, HT29 Ml ERTFIRETH D Z B LN L ol
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Figure 9 Effect of MgS04 on AQP3 expression level in HT-29 cells

A: HT-29 cells were treated with MgSO4 (0.75, 7.5, and 75 mM) or the original
medium (control) and recovered 6 h later. AQP3 mRNA expression level was
measured by real-time RT-PCR, corrected for the GAPDH level, and then
presented using the mean of the control cells as 100%.

B: HT-29 cells were treated with MgSO4 (7.5 mM) and recovered 0-12 h later.

AQP3 mRNA expression level was measured by real-time RT-PCR, corrected for
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the GAPDH level, and then presented using the mean of the 0 h cells as 100%.
The AQP3 expression levels of the control did not change up to 12 h after the
addition of original medium.

C: HT-29 cells were treated with MgSO4 (7.5 mM) and recovered 0 h, 6 h and 12 h
later. The AQP3 protein expression level was measured by Western blotting,
corrected for the GAPDH level, and then presented using the mean of the control
cells as 100%.

Data represent means + SDs for 6 experiments. Dunnett’s test: *p<0.05, **p<0.01,

and ***p<0.001 vs. control or 0 h.

32



3-6. HT-29 Mifa > AQP3 ® mRNA RHBIZKIFTRBEEDOKE

AQP3 OB R, BEEDLRICIVEMTLZLAHEINL TS 950, %
2T, MgSO041z k% HT-29 Miia> AQP3 ORBLERMA, BEED LRICER L7
HLOTHDIDEPEFT-, BAEMIZIX, HT-29 #if2ic NaCl % 0.75 mM H DWW
7.5 mM ORE THM L. 6 BFERE% DO AQP3 @ mRNA RHE S MgSO4 R/NEE &
thggREt L7z (Table 5),

£7°. Multi-OSMETTE % R\ T, 8iHRFEEO ERIHEZBE Uiz, £ ORE.
MgSO4 & NaCliZiZIF%E LWViBB/E LR L, 7.5 mM BN BV T L BEk{E (NaCl
OBE. 156 mOsm D EH) LI1FIEELWEREZTR L (Table 5), Xk, Z0E
EDEEED EFOHTIX, AQPs OREBHEMIZFBO SN TWVRWNILEN Z oz b
ZRED D HEYT, AQP3 © mRNA BRI E %7,

0.75 mM @ NaCl (282 mOsm) LU MgSO4+ (280 mOsm) #HRAEED AQP3 ™
mRNA ZHEIZ, VT d Control (279 mOsm) & OREIZHERZITRD L
o7, [AERIZ, 7.5 mM @ NaCl HIEFD AQP3 » mRNA ¥B £ %, Control & H#
LTHEREIRD N o7, 22w LT, MgS04 7.5 mM HINERIZ BV Tk
BiBEEIL 7.5 mM @ NaCl ERETHo7IC bbb 53, AQP3 O mRNA (B E
(X, Control & H~THKI 2 EFEICEVEL R L7 (Table 5),

ULEDFRERN D, MgS0412 k% AQP3 OB MIZ, BREEOLFICER LY
DTIEHRNZEBHLNE o7,
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Table 5 Effect of osmotic pressure on AQP3 mRNA expression

level in HT-29 cells
AQP3/GAPDH Osmotic pressure
Treatment
(% of control) (mOsm)

Control 100+12 279+2
MgSO4 0.75 mM 88+12 280+1

7.5 mM 195+£18* 2871
NaCl 0.75 mM 85+10 282+1

7.5 mM 100£5 295+2

HT-29 cells were treated with 0.75 or 7.5 mM MgSO4 or NaCl (osmotic pressure:
280 to 295 mOsm) and recovered 6 h later. The control was treated with the
original medium and handled in a similar manner. AQP3 mRNA expression level
was measured by real-time RT-PCR, corrected for the GAPDH level, and then
presented using the mean of the control cells as 100%. The supernatant medium
harvested immediately after sample treatment was measured with an osmometer
for osmotic pressure. Data represent means = SDs for 6 experiments. Dunnett’s

test: **p<0.01 vs. control.
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3-7. HT-29 Mifa > AQP3 mRNA RBERICRIET </ XV 7 LA BB L UMBEOEE

MgSO4 iZ &5 AQP3 FHEBWMMEML, Mg BRTH LD TH B, HBHWVIZ
SOZIZERT L HDTH L 0% iR~ 7= (Figure 10).

£, Mg2s AQP3 ORBEEMICER L TWAENE I DERAT, EBRIZIT, B
A A3 8042 TiE7R < Cla b 72 5 MgCls 2 FiVy , AQP3 ® mRNA % 8% MgSO4
B L7z, MgSO4® 5\ ME MgCle % 50 mM ORE T HT-29 MM L. 6 BF
iR D AQP3 © mRNA BHEZHE L1, TORE, BA A2 802 TH Cl
Tb, BA A2 Mg ThiliE, AQP3 » mRNA FEHENZITEREMMT S Z &
Biro7- (Figure 10A),

WIZ, SO2H AQP3 DEBHIMERE L TV ANE I hEFANT, ERITIT. B
A A2 H Mg T3 <, Natdh B W0iZ K572 5 NagS04 5 5\ iE KeS04 & FUY,
AQP3 » mRNA %B &% MgS04 & H#: L7z, MgSO4, NasSO4H 5\ Z KeSO4 %
50 mM DR T HT-29 MlIZHML. 6 BERIFRIEH% D AQP3 © mRNA REHE % )
E LT, TORER, BA 422 Mg2t DR 7, Control & H#k LT AQP3 ® mRNA
HKEEOABEREMMAR o7 (Figure 10B),

U EDRER G, HT-29 MRRIZIIT B MgS041C k5 AQP3 OB ML, s
42D SO IXBEET BA 4D Mg D ARBEERBREIZH - TND Z & Abhs

ST,
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Figure 10 Effect of magnesium salts (A) and sulphates (B) on AQP3 mRNA
expression level in HT-29 cells

A: HT-29 cells were treated with 50 mM MgSO4 or MgCly and recovered 6 h later.
The control was treated with the original medium and handled in a similar
manner.

B: HT-29 cells were treated with 50 mM MgSO4, NasSOy4, or K2SO4 and recovered
6 h later. The control was treated with the original medium and handled in a
similar manner.

AQP3 mRNA expression level was measured by real-time RT-PCR, corrected for
the GAPDH level, and then presented using the mean of the control cells as 100%.
Data represent means + SDs for 6 experiments. Dunnett’s test: **p<0.01 vs.

control.
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3-8. Ml Mg MEEIZ K IE§ MeSO4 DR

oo Mg IREES LR 5 &, MilaN Mg IREDX ER45Z Li3moh T 39,
% 2T, HT29 #R2IZ MgSO4 (7.5 mM) Z¥M U7ZB8I, MlaA Mg JRE A & o
B AT DM o0 THRE L (Figure 11),

HT-29 #ifaiz MgSO4 (7.5 mM) Z¥AML, 10 5% OHIkaN Mg IBREZBIE LT,
Z DOFER, MM Mg 1B 1T MgSO4 OFIMZ L V| Control IZHATH 1.4 EHEIC
Bmd 5 Z & Rbnodz (Figure 11),

37



* %

5 35 -
i 30 -
@
Q= 25 -
S &
>& 20 -
> =
c_'—ug 15 -
S £
= 10 -
e
E 5
0 . .

Cont. MgSO,
Figure 11 Effect of MgSO4on the intracellular Mg concentration in HT-29 cells
HT-29 cells were treated with MgSO4 (7.5 mM) and recovered 10 min later. The
control was treated with the original medium and handled in a similar manner.
The intracellular Mg concentration was determined by using atomic absorption
spectrometry. Data represent means + SDs for 6 experiments. Dunnett’s test:

**p<0.01 vs. control.
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39. TF= BV 7 F—EEEBI VO T A & F—F A BHEICRIET MgSO4
DR

HBPNIZE D SAE N Mg id, 77 A 8L 7 5 —PRIERLT 5 2 L aE s h
TV 889, XHic, 7T =Nk 7 T —EOEEIC XV EAEIND cAMP i,
TurA rxF—8AEZERLTLHZEPMON TN 8657, 2 Z T, MgSO41Z &
% AQP3 OFEBEMIC, TT =LY 7 7—EBBLOT T A % —8 A OiEHE
EBEE L TV O NENERT, BFHIhlzoTUE, 77 =LEEY 7 7 — B2 iEk
{t3 % forskolin®H B NI 77 1 X+ —8 A Z{EMHENLT 5 8Br cAMP4VZ F U,
Zh b0 AQP3 BEBEMIER & MgS04 DIER & % st L7z (Figure 12),

E£9°. HT-29 M forskolin (50 uM) & 51 i 8'Br cAMP (1 mM) %ML
BRI, AQP3 ORBBEPHEMNT 2 0EN LA T, TORR, mkEdmeE b, B’
6 FFfEI %123V T, Control & He_T, AQP3 @ mRNA ¥HENK 2 (EH B (CHM§
DT Eiboinolz, £lo, THHOEMERIT, MgS04 (7.5 mM) #MEF &I FIX R
EThHZ LB bnE o7 (Figure 12A),

Wi, MgS04 % HT-29 MRRICHM L, 20 BZICBIT AT T = A8y 7 7 —BiEKE
Zo~TofER. Control EHATH IS FARBICERTAZ LB binole, ZOLR
R, TT7=NEBERY 7 7—EBRERET LT PO TS forskolin HRANKE & 1F
ERRETH -7 (Figure 12B),

ST, TarA s —¥ ARERIZOVWTH, MgSO4ZHMT2Z L1k,
Control L HE~NTH 1.6 BEEICEAT L Bbh o, o, ZOLERRIZ, 7
27 A rxF—8AZEEET S 2 EAMO TS 8-Br cAMP iRINEE & (2 IFFRIFE
EThsZEPrENT (Figure 12C),

VU LEDOFRERN S, MgS04ix HT-29 a0 7 7= VgL 7 7 —VEHEB LT n T
AF - AESEE LRSI Bt
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Figure 12 Effect of MgSO40n adenylate cyclase activity and protein kinase A
activity in HT-29 cells

At HT-29 cells were treated with MgSQO4 (7.5 mM), forskolin (FS, 50 uM), 8-Br
cAMP (cAMP, 1 mM), or the original medium (control) and recovered 6 h later.
AQP3 mRNA expression level was measured by real-time RT-PCR, corrected for
the GAPDH level, and then presented using the mean of the control cells as 100%.
B: HT-29 cells were treated with MgSO4 (7.5 mM), forskolin (FS, 50 uM), or the

original medium (control) and recovered 20 min later. Adenylate cyclase (AC)
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activity was assayed by determining the rate of formation of cAMP from ATP and
presented using the mean of the control cells as 100%.

C: HT-29 cells were treated with MgSOy4 (7.5 mM), 8-Br cAMP (cAMP, 1 mM), or
the original medium (control) and recovered 20 min later. The control was treated
with the original medium and handled in a similar manner. Protein kinase A
(PKA) activity was assayed by a commercial kit and presented using the mean of
the control cells as 100%.

Data represent means + SDs for 6 experiments. Dunnett’s test: **p<0.01 vs.

control.
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3-10. HT-29 #ifa> CREB @ U VE{LIZ kI MgS04 DR

TarA{rxF—¥ A OoFHEizLY, BERNEBERF cAMP-response
element-binding protein (CREB) @ U »EE{LASTUHE L 59600 AQPs ORI NHE M
HIEBMONTND 616, ZZ T, MgSO4iZ &5 AQP3 DREEHMIZ CREB
U BEHPEE L TWENENEH~7 (Figure 13),

VIAZTuyT 47BN T, U rB{ksh/c CREB (P-CREB) BX W
CREB 0% U /371X, WThi 43 kDa fHTIZBH E iz, MgSO4 iR 1 K%
@ P-CREB 3 XU CREB 0 % /37 3B B0 (P-CREB/CREB) % & v , CREB
DV VERLORE XM L7z (Figure 13), P-CREB/CREB i%. AQP3 DO3IEHEM
BRO LN D272 0.75 mM O MgSO4HMTIL, BB R NPTz, ZHISx
LT, AQP3 ORBEMAFED S 7.5 mM B L 75 mM ¢ MgSO4 Tit, Control
2T, CREB VY VBM{LOTLED B bz (Figure 13), 2@ CREB VY &
{LDOTLHEIEL, AQP3 @ mRNA OFBEM (Figure 9A) EFETH LD TH o7,

ULED#ERDNG, MgSO4iXCREB DV VEHEETLET HZ 0L ER ST,
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Figure 13 Effect of MgSO+ on CREB phosphorylation in HT-29 cells

HT-29 cells were treated with MgSO4 (0.75, 7.5, and 75 mM) and recovered 1 h
later. The control was treated with the original medium and handled in a similar
manner. P-CREB and CREB protein expression levels were determined by
Western blotting. The ratio of P-CREB to CREB protein expression level was
calculated and presented using the mean of the control cells as 100%. Data
represent means + SDs for 6 experiments. Dunnett’s test: *p<0.05 and **: p<0.01

vs. control.
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4, BE

AETIE, BEEMETA MgSO4 DE TIEAIZRIT 5 KB AQPs DEENZ SV TH
ATL7z, FEBRITEEL T, MgS041% 2 ghkg DIEEE TS v NIRABELEN, 20
RERILBEEDOHRSE B 29F KICRE LT,

MgSO, IIBEANRBZELZED DL LICE Y, BRNEMEZEIL - NS E, BTFE
RzRBTIZENMONTNS 2D, 22 TEF, MgSOLHEZDT v M RIBIZEIT
LR FBEMEEEELG T O mRNA RREZHE L, BhAkSELEBHE L OBERIC
DWTHAN, BEEOEBOIE L L T BETHRERE &I T SMIT 8 L O TauT
O mRNA BEHEZHE L7, ThbOREEREGEEEE T IR ORBEDLE
BN, BENGIE S L, BuEIC mRNA BRENSTH T2 L0835 TN 38
9, ZOEENT, BEEEMBKICBVTL, 30 5% mRNA ORBEEOEMA RS
N, REEDETIZHEN, BRENBOTEZLBRRESNTNG 396, Lo
T.ZNHD mRNARBREIT RBEDOEBOIEIEL LTHNWD Z LB TE 5 6364,
SMIT % & U TauT @ mRNA EHEIT, MgSO 5 2 B%ICBV TR LEVES
~L. TO%, BERICEAD L (Figure6) , 2 oD Z &b, KBHNOESEE
5 MgSO04#2 5 2 BRI 4 OB TIE T TICAVRIBIC 5 0 . FRICHEL MgS04 23
N7, BEERICBAOT A Z L dbiot, —F., EhASBITES 2 BEEI%
DR TIHELS . MgSO04 12 & 2 #EF Ky BN & KIFPIREE L FAC 13BN 2 5
Nxhol- (Figures 5and 6) , LLEDZ &b, MgS041z L AETERIZ. itk
MHOEZLNTWEBENREED LADOHZTIIHATERVWI EBHALNE 2o
7,

7 v FOKRBIZBOTIXTEIC, AQP1, AQP2, AQP3., AQP4 L1 AQPS 2%
RLTWDZERMORTNA 18212D KIBIZEIT S AQP1, AQP2, AQP3. AQP4
BLUAQP8 D& R B a Yt LT fER, AQP3 T KAFO EEMIZ S < B L,
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F DORBEFEEIIMO AQPs IR TELL o7 (Figure 7). ¥£72, AQP3 i3,
RAGHERE b 2 HiRR 0 apical I3 K UM basal IO FEANZFEE L TWDEZ LA L L2
o7z (Figure7) . ThbDZ & LY, KIBOKOBENTIZ AQP3 235 LA E 2
STV D ATREED RIR S LT,

AQP3 ® mRNA BHEIZ OV TH MR, MgS04 1% 5 2 R IZ& b mfEZ ™
L. T0%, B IBOT B Bbholz (Figure 8A), —F. KIBED AQP3 @
& Ry BRBEIT MegSO4 %5 2 RZICITABIZHEML TV D DD, £ D&,
RREFRY N DOFEBICHM L, # 5 8 Rl TIIREERIZHA, M 8 EFEICHEMNT 5
ZENHLMNE o7 (Figure 8B), £/, ZD AQP3 OF NI EDFHBE/NF —
NE. BERKSBOREE(EFET A Ebhro7 (Figures 5 and 8B)

ZNET, MgSO4 25 0REBEMHTHIZ, BERADREENL LA THZLITXY
THRIBBETHHDEBEZLN T, LA L, SMIT 3 L O TauT mRNA O H#IE RS
Emn, MgSO4#5 2 BRI ORER TILT T2, BENORZEEIILENDZHIC
R B RoTVD b0 EEXHNED, THIIRELRN-72, Zhid, BEE
AELHDEZ D & KOBERNIMER D O EBERGT M TH 721l H 0300 b9 AQP3
DRBEN+H TR0, KOBHEX DR, THEZBETDITIIEL R
S>TEbDEZEZLND, FHUIHR LT, MgSO4 5 4 BRI B LIETIZ, BEEIT 2
ReZICHEASN WS SABTLELOD, AQP3 ORBEENEFRICHEM L 7272H, K
BEOKPMENNLSEENCBH L, TRXRBELLZLDOLEELX OND, ZOHRIL,
AQPs 4 Lo /KkOBENT, BEEOELY b LA, AQPs ODRBEIZKRE KTF
THLEOB/EL T 6569, LUEOFRERND, MgSO4DE TIEAN BITIZEED
BAEDIIZE > TH72 b IND O TIEAR L KRB LMD AQP3 OFBIE M
ZHE-> T, BOTEEMZE L TWARREENTRIE I L,

wiZ, HT-29 fifalx, 7 v b Z2 AWz in vivo B Z KB L5 in vitro FEERR T
BB Enbrols (Figure9) OT, ZOMiE%EHAVT, AQP3 BEREMA H =X
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LERFI L, —RIC. AQPs IEBEERMIC L > THEBEBHEMT 5 Z L3mbi
TUN 5 49,50, MgSO4IIAKEEIRT T Mgt & SO IZfFlEL . BEIER LR I3, £
T, 9. MgS04iZ &% AQP3 OEBEMINZFZEEDOHIMZI LD & D Th HH1E
DERT=, FOFRER, MgSO4MIZ L5 AQP3 @ mRNA OB, BEE
ZITRRE LienwZ 3o 72 (Table 5),

KIZ, MgS041Z & 2 AQP3 HBUEMIEMA A, M2 lZBETHLDOTH B0, 5
WE SORIZEET D D THENICONT, FrD~v /XLy hER L UREE
FWTHRE Lz, Mg2#E D% L MgS04 & MgCle 2 HT-29 fRICHM L7 & Z
A, AQP3 @ mRNA EHEIZW b Control (ZH_TEREIZEML, I oWins
IIFE TIEEE L)oo 72 (Figure 10A), Z4Uzxt LT, SO DEEEH S Ly MgSO4,
NazS04 # £ U KoSO4 HRIMERIZI WV TiE, MgSO4 HMEFD A2 AQP3 @ mRNA
DOEHRZFEHREMA R Oz (Figure 10B), 2 b0 &, HT-29 MlRICEH T
%5 MgS04iZ &5 AQP3 OREBEMMZIL, SOL 1B ST, Mg NEERKEE 21
STWNBZENRBENTE, 728, MgClaix MgS0s & FICETAI L LTHEASN
TWBDIZx LT, NazSO4 B LN KeSO4 X THI & L THER I TR, 2D
LIV, BTAIE LTHWONRTWAILEMIZ. AQPs ORBRLZEE & D WEeEE
ALTWDZENRBENT,

M2 X KB k58 - B MR DO Rl F i B IS FET 5 Mg @it b I v AR —F —
transient receptor potential melastatin (TRPM) 6/TRPM7 #&EIZ L v . HIFIANIZ
BYiAEILD 67, MgS047.5 mM #A 10 538 IT1T4 Tiz, MKW Mg IREEA T 1.4
FHEBICEML Tz (Figure 11), £72, MgSO4 M 20 5#IZBIT 57 7 = /VlE
I T—BEEBLIO 0T A o —F ABESEE, ENRTH 15 BEB LN 1.6 1%
BEIZHML TV (Figures 12B and 12C), MgSO04 (Z KA T TF=NVEEL 75—+
DIEHB LT a7 1 U FF—8 A DEMLIZ. £HE D positive control T
% forskolin & X (O} 8-Br cAMP #$/EF & IFIX[E % T & o 7= (Figures 12B and 12C),
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¥ 7. forskolin 3 LUt 8-Br cAMP #filEED AQP3 © mRNA FE &L, MgSO4Hn
B L IZIEEIRREE £ TN L Tz (Figure 12A), L7235 T, MgS0412 &k % AQP3
DI A Fy = X 1id, forskolin & %\ id 8-Br cAMP (2L L TV B ATREMER B
Z bz,

TT=NEEY 77— EOEEIC LY, BEAIND cAMP X, 7u7A( o) —F
A ZIEHE{ L, BERTF CREB 0 U VEMbZTTET 5 5 60, %72, AQPs % CREB
DY VB L VEEBLUOREARSFHE I TN 6162, £Z T, CREB DU
R LIC RE T MgSO4 DEEELZ BT L7z, £ORER, AQP3 ORBBZEMSEZ 7.5
mM BE 75 mM (Z8WT, CREB VU VEBB{ERTLEL TWA Z LR bhoTz

(Figure 13),

VI EDORERMN G, MgSO4 13MaN Mg BEZEMIELZ LITLD, 7T =LV lE
VIIG—BRBLOT T A rxF—8 A ZIEM{EL, CREB OV VEB{LOTLEZ I
LT, AQP3 DRFEZ M bDLEZ LN (Figure 14) ,

MgSO4IXIETHIE LT, BET1E 515 ¢ ZlRAT 5, & PRIBONEREE 2 L
ERET D 69 L KIFND MgSO4 BB IX 20-60 mM & 72 5, ABFFRICEVT, HT-29
D AQP3 ORBEZEIME ¥/ MgS04D 7.5 mM &5 EEEIX, MgSO4fRF%
Dt MEERNIZBWTHIBIRETHLEEZBND,

KEDORERI L, MgS0s DE TERABBICBEEDEDHICZL>THELEN
5 HO TR KIBHE LMD AQP3 OB % fE- T, O THEENICAE
CTWAAREMES TR SN, S BIZ, MgSO4 T TORKIZED . T v FKRBIZ
B2 AQP3 DRBEZMMLI-LEBZ oD, £, MIRN Mg RBED EFRIZfE>T
TT Ny 7 T —ENEEIL I, cAMP OARERHEMT 5, KIZ cAMP © 1
FIlHE-TTuT A - —E A BiEHELESH, CREB OV VBB TTET S, U
VBt &7z CREB iZ, DNA ® cAMP-response element (CRE) [Z#&& L. AQP3
? mRNA OEEZ{RHET 5 (Figure 14),
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Figure 14 Suggested main mechanisms of the laxative effect of MgSO4
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(%]

eV a PV 0ETHERICRBIT 32 KB AQP3 D&EFIB LT

AQP3 RBIEE) A ) = X b DR

1. %%

(1]

B o DU KIBRIREOR TR B S, BMD 5 WITRSEEETH & O
&Y, EREOHEBIZES AVLNTWD, B a Pt KIED PGE: DELZ
£ L, Na*,K+-ATPase DIEMAIAET 5, £OKER. BENREELEED . B
BRI D MEMA~DOKDRINE K XG50, BTERAZEERTLEEZLNTY
%349, L, PGE OEA A N = X AREAMIZ OV TIE, <AL TV )
27, BT, KIBIZBT HKOBENCE L Tid, AQP3 BB 5 L TV E1ENIE
SFRHTH -T2,

AETIE, B a VLOETHERICET 2 KEB AQP3 O&RFN 25 BT, £7,
Fy Mt avregoks L EhKoEOES L KIG AQP3 DREKE L DB
REFM Tz, WIZ, B a VM L 5K AQP3 ORBFEEN A I = X L E2H 5 B
T.7v FEAWS invivo EBRIZINZ, v 7 1 77— Raw264.7 fifig 3 L T HT-29
ffa%E W% in vitro EBR HITo 72,

49



2. Hik

2-1. ®BE

Bisacodyl. tumour necrosis factor (TNF) -a. indomethacin 33 & O DAPI solution
I, FEMETESHRNSHE (KB, BA) 2206 A L7, BSA B X TRI reagent
X, Sigma-Aldrich Corp. (St. Louis, MO, USA) 2 GEEA L7z, PGEz2iZ, Cayman
Chemical (Ann Arbor, MI, USA) /58 A L7z, High capacity cDNA synthesis kit
iZ. Applied Biosystems (Foster City, CA, USA) oA L7, i1Q SYBR green
supermix (X, Bio-Rad Laboratries (Hercules, CA, USA) 2 5EEA L7z, Rabbit
anti-rat AQP3 antibody %, Alomone Labs (Jerusalem, Israel) 7> & 8§ A L 72, Rabbit
anti-rat COX-2 antibody (%, abcam (Cambridge, UK) 7> 58 A L 72, Mouse anti-rat
macrophage/dendritic cell monoclonal antibody %, Trans Genic Inc. (f#F, BA)
L DA L7, Alexa Fluoro 488 donkey anti-rabbit IgG. Alexa Fluoro 555 donkey
anti-mouse [gG BLVEE S 7/ ~v—iZ,. F1 v had=r (HE, BER) »0EA
L 72, Donkey anti-rabbit IgG-HRP antibody {%, Santa Cruz Biotechnology Inc.

(Santa Cruz, CA, USA) »5HBEA L7=, ECL plus Western blotting detection
reagents (. GE Healthcare (Chalfont St. Giles, UK) 2»HHEA L7Z, ZOMoR
L, RSN TVWDIHON, R 7 L—FOmVWIEEALL,

2-2. B
10 BEOBEME Wistar 25 v MIBART Rz L o —HRE #E, BA) 1o
ALT, BB 2421°C, B 55£5% OMEsRICI W THEHE L, FARESEIL 8 : 00
AEUT. 20 : 00 VBT DOEBETCRE LTz,
A ERIT, EREVOBERFEHLS IOEFRIZOVTED b/ BER K FH)
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Wt 7 —EHEEREBICEL TiThiv,

2-3. vV aoREFHk

B a s 18 BREETL Y Ty FEER L (BUKIZER), B9 a P (20
mg/kg) KEEZ=T v MIBEOEE L, eVavAEEER, 1. 2, 3, 5, 8 BXLW
12 BEIRRIC=—T VB T CRESIL, RKIBZRH L, £/, e avrzioi
545 15 ANz, A FAZ v (10mgkg) HAWVITAERRERE T~ MIjERE
N&E L, e aviixs 2 BfEORBEZRHE Lz, PBS ZHWTKREZ TS L
T, WIEERICI VBEFAE L, —80C TR L2,

2-4. Bk BEROAE

FRENDT v MZOWT, BV a P EE 8 R £ TREFIICEZ R L, &
VATNVAY DT r—FNT 24 Bl EREESIUVHRER)CE 1g
WEENLIKGBEZEH L

2-5. AR ERE

Fy hex—7 /XD RREEL ., DIBPIZ PBS 2R L7=, IRWT, 4% PFA &
% 50 mL #Hits. KIBZMH L, 4% PFABRFPCEE L (4°C, 18/, 4C
T—W, 30% sucrose BHRIZIZE L., OCT compound THAME LT, R Tny &
UAAREZ v MZED 10 pm [ZHEGI L, MAS-coated glass slide IZEE L7z, BEE LT
t1h % PBS CTHei®#%. blocking buffer Tl 7 oy X 7 Lz, RWT, —KHT

{& [rabbit anti-rat AQP3 (1/200). rabbit anti-rat COX-2 (1/100). mouse anti-rat
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macrophage/dendritic cell (1/25)] T, —BE, 4°CTA > Fz2X—F L7z, PBST3
[B]%% L7-1% . Alexa Fluor 488 donkey anti-rabbit IgG antibody (1/200) & 5\ i
Alexa Fluor 555 donkey anti-mouse IgG antibody (1/200) & =& T 1 BERIRIG &
72, PBS T 3 E%k##%. DAPI solution (1/500) & 23R T 30 /wEXKG ¥ 72, PBS
TYEFE L7172, vectashield THA L, SXBEMELHAVTRE L,

2-6. Raw264.7 K D H 5 ik

Raw264.7 #falX. 100 U/mL penicillin G potassium, 100 pg/mL streptomycin,
1%DIEMEAT X /BB LT 10%FBS 25 A 72 DMEM 5l CHER? U 72, MR35 BE
6x104 cells/cm? T 24 well-plate {Z#f L, COgz incubator TA F a2X— K L7,
YTarviry Mo REOMRICEY 2L (10 pg/mL) ZEML, 0.5 K
Mo 2 BREER Lz, R EELEIRL, BEEEPDO TNFo BE (R&D
Systems, Inc. Minneapolis, MN, USA) B X O'PGE:#B¥E (Cayman Chemical) %
ELISA % v b AWTRIE L7z, £7-, #lREZEI L, TNF-a. interleukin (IL)
-18. IL-6, cyclooxygenase (COX) 1 B LT COX2 ® mRNA BREELZ ) T/LVFZ A A
RT-PCRICLVRE L7z, 7eds, EBRIZIL 3—10fUH OMifaZz AV iz,

2-7. HT-29 MR DR F &

HT-29 #ifdix, 100 U/mL penicillin G potassium, 100 pg/mL streptomycin, 0.25
ng/mL amphotericin B 5 X1 10%FBS %28 A 72 RPMI11640 85 CHERF L7, ik
{2 FE 2x106 cells/cm2 T 100-mm dish (Z#f& L. COgz incubator TA > F =~X— |k
Lz, 7aronxzy Mo -iREOMARIZ Y 221 (10 pg/mL) . TNF-a (10

ug/mL) B L PGE2 (10 uM) ZFML, 0.5 B, 2 B dH 5 i3 6 RefElREE L7,
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TARZ L= R—IZ LV HAEZEIR L., AQP3 DX RV ERBBE VTR Y T
T 4TI EVRIE LT, EBRIZIZ5—15CH OMila % Az,

2-8. K X UHilad> b D RNA R

HRE L7 KB 15 mg & D W EEIY L7- Raw264.7 #ilg2>5 TRI reagent & AU
T RNA ZHitH L7-, B o2& K% TE buffer Z AW T 50 (FAIR L. X EE
(2D 260 nm L T280 nm ORNHELBET D LT, MEOHREL LTV RNA

BE (pg/mL) OEMEIT-T,

2-9. Real-time RT-PCR

RNA 1 pg 7°5 High capacity cDNA synthesis kit Z VT cDNA &% L72, Z
% TE buffer 12T 20 &R L, cDNATE buffer ¥k & L7z, Table 6 (I3 77
A <—%{ER L. real-time PCR Z1T\\, F#EEFDORERBE KRB L1z, T2 b, PCR
plates D% well ~ iQ SYBR green supermix 25 uL, HBYEEFD Forward primer

(5 pmol/pL) 3 pL. Reverse primer (5 pmol/pL.) 3 pL. cDNA TE buffer ¥#R 4 pL.

RNase free water 15 pL #/Mz 7=, BE ST denaturation temperature & LT
95°C T 15 #», annealing temperature & L T 56°C T 30 £, elongation temperature
ELTT72CT30RE L7, HEIEEREOEEE %2 My 1Q™ single color real-time
PCR detection system (Z XV E=% VU 7 L7-, mRNA ¥E &L 18S rRNA H 5\
X GAPDH 2\ T/ —~<7A4 X LT,
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Table 6 Primer sequences of mRNA

Gene Forward (5'-3" Reverse (5'-3")

rTNF-a GAAACACACGAGACGCTGAAGT CACTGGATCCCGGAATGTCGAT
rIL-18 TCAGGCTTCCTTGTGCAAGTGT ACAGGTCATTCTCCTCACTGTC
rIL-6 TAGTCCTTCCTACCCCAACTTC GCCGAGTAGACCTCATAGTGAC
rCOX1 AAGGAGATGGCCGCTGAGTT AGGAGCCCCCATCTCTATCA
rCOX2 GCTGATGACTGCCCAACTC GATCCGGGATGAACTCTCTC

r18S rRNA  GTCTGTGATGCCCTTAGATG AGCTTATGACCCGCACTTAC
mTNF-a ATGGACACCAAACATTTCCTGC CCAGTGGAGAGCCGATTCC
mCOX2 CAGGGCCCTTCCTCCCGTAG GCCTTGGGGGTCAGGGATGA
mGAPDH GGCAAATTCAACGGCACAGT AGATGGTGTGGGCTTCCC

TNF: tumour necrosis factor, IL: interleukin, COX: cyclooxygenase, GAPDH:

glyceraldehyde 3-phosphate dehydrogenase

2-10. KEBOBE S DM

Ty bRBMHENE L o7 ES dissecting buffer (2 LV, K LT digital
homogenizer # AWV CHETF A X (1,250 rpm, 5 stroke) L7z, REIR— %
=LAEE (800xg, 154y, 4C) L., Bohiz ki (EEA) 75 crude membrane
E4y, plasma membrane (PM) 433 XU intracellular vesicle (IV) %y % A%
L7z, LiE A Z3ELovBE (200,000%g, 6074, 4C) L7-#%. EEERREL., LRI
dissecting buffer # Mz, BEFE /B LV o8 SET=, ZOBKRE, Mlaeko
f&% & 7> crude membrane B4y & L7z, /2, BiE A #3008 (17,000xg, 30 47,
A4C) L% LiE (LEB) 4B L7, WEIC dissecting buffer 212, #BEK
SEREIC LD B EE, 2% plasma membrane # B EIZCETL PMBE S & LT, X

54



bz, ETE B & L5 BE(200,000xg,6047.4°C) L, RiEZERE LT, IEEIZ dissecting
buffer # Mz . BEESEHEIC LY 58S, 2% intracellular vesicle Z & E (2

B IVHESE LTz 3132,

2-11. HT-29 #ifia o B 5 >

TR L—R—Z LY HBEL 7= HT-29 A % lysis buffer (10 mM Tris, 150 mM
NaCl, 8.5 uM leupeptin, 1 pM PMSF, 0.5% NP-40; pH 7.2) #H\ T, XK LETEF
B LT, REDR— FEEOoBE (15,000xg, 1547, 4C) L, Boh biFx

crude membrane &4 & U7,

2-12. BREKBBLRY 2R F T uyT 4 Tk
G R BREIX, BCAEOZHWTHEIE LT, ZERICIIBSA ZHAW:,
BEXKENT, Laemmli ik 30ICESWTITo 72, #2737 &% loading buffer T 2
FEHERL, RV T2 INTIRIMIT I 74 L, BRIKEE, mBESZZ o
JEEFEIRIAT oy T 4 o TEBEZHAWT, PVDF ATV UICEE L. 1%
AFLINIT 1 KEATE X7 %{To7t%. rabbit anti-rat AQP3 antibody
(1/500; rat colon, 1/100; HT-29 cells) & =ET 1 BERGIEZ, AT L r%
TBS-Tween T##. donkey anti-rabbit IgG-HRP antibody (1/5,000) & =JiET 1
BRI RIG S 872, AV T Lo &%, ECL plus Western blotting detection
reagents & FUG S, {LER AR TENR L, RHE SNV REMEIT L,

55



2-13. X PGE: & RO HIE

Z v P KRGO PGE: & &13. prostaglandin Ez EIA kit (Cayman Chemical) #% fi
WTHIE L7z, PGE: HilE 5 iklX. prostaglandin Eg EIA kit fHEBDO 7' 2 b a— 14z
> T T2, TS5, 7y FKEE 200 mg 2HREVR— Ay 77— (1 mM
EDTA B X1V 10 pM indomethacin # &7 PBS; pH7.4) 1 mL 2\ T, wETF
A ATz, EOSBE (8,000 xg, 1045, 4C) %17\, EEF O PGE REZREL
72

2-14. MHEOEEERTE
EREIZEHELEERZEZE LTERLE, 2 HOEBHEOFEEREICIL,
Student's t-7 2 ;. EHEDOLEK®IZ|L Dannett £ 5 WX Tukey £ AV Z,
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3. HFR

3-1. EhKIE

7y MZEYaVLERAKRE LCBEOEN KB EZREEICHEIE Lz (Figure
15), BEHARPEITIE 2 OAREIZLY, BEFFICEM L, 82, ea v
5 4 WFE#% 05 8 RERIEIC T TEPAKSRITE LML, REBERICH TR S
b 12520, ZOMICEMLWTRER O,
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Figure 15 Effect of bisacodyl on faecal water content

Rat faecal samples were collected at various times for up to 8 h beginning
immediately after the administration of bisacodyl, and the faecal water content
was measured. The mean faecal water content immediately after the
administration of bisacodyl (0 h) was indicated as 100%. Data represent means +

SDs for 6 rats. Dunnett’s test: *p<0.05 and **p<0.01 vs. 0 h.
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3-2. KD AQP3 ¥ v/ BRBEER L URE S
KIGHEE E MR R bR < BBLL T\ 5 AQP3 I oW T, B a Vg E#D ¥
VRIBRBEYVTAZ LT T 4 7T X0 RIERIZFREAT- (Figure 16),
KIGHERE b Rz iR A 5388 L 72 crude membrane B4 IZ31T 5 AQP3 D& /32
BRBEII UV a U EE 2RMENOHERIET L5 AR ICIIREER (0 h)
IZHAR K B0%IET Lz, &bz, AQP3 ORBREIL, x5 8 KHHERICEWHTHE
BE% DK 50% Th -7 (Figure 16A),
RIGHERE bR D AQP3 13, 4 ORI L v | MIREIEE T O/NMa s & BRI
~EBE L KT vy R E LTHEET 5 2 & 23FA ST % 70, Plasma membrane
(PM) E/pid, MlaE %< &ie7ch, TOESD AQP3 DRBBLZFHHZ &I
0| KOBREIZEEE)) DD AQP3 ORBELEN D)5, —F . intracellular vesicle
(IV) E4E, MaEEEZ 2 E/od, ZOBESD AQP3 ORBEELZFTHDLZ &
&Y., PMIEEICZEER L T D AQP3 DORBLEN DD, £, crude membrane
BHOORBEBEZFLHZLICLY, PMESBLIOIVESIZEERL TWD AQP3 D
WENDONDS, £ZT, eV avriaBELEZT v FKBO PM BB IOV B4y
2B D AQP3 DX LRy BRBEE T, T ORE. KB PM E% (Figure 16B) .
IV H4r (Figure 16C) 8 X O crude membrane &4y (Figure 16A) (2815 AQP3
DN ERBEDT, ELICRFROZEHEZRL, Lb, BEPFKSEORRKEL
(Figure 15) LWOREZTRT I Lol
XHIZ, REMABREELEOFERIIBOTYH, KIBKELEMEICEHR LTV
AQP3 NEREFCET T2 Z L AR TE 72 (Figure 17A), MX T, B3Pz
L 2K AQP3 ORBE T, apical & LT basal fllOMEHALIZB N TR O
(Figure 17B),
INHbDZ L IV KIBHE LMD AQP3 ORBUT LY 2 DA EE 2 R4 )
LR OERHIIET LIED, ZORTIIHRE SRH%E TR T2 Z L b o7z,
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Figure 16 Effect of bisacodyl on AQP3 protein expression level in the rat colon

Rat colons were harvested at various times for up to 12 h, beginning immediately
after the administration of bisacodyl. The crude membrane (A), plasma membrane
(B), and intracellular vesicle fractions (C) were prepared, and the protein
expression levels of AQP3 were analysed by Western blotting. Mean levels of
AQP3 protein expression immediately after administration (0 h) were indicated as
100%. Data represent means + SDs for 6 rats. Dunnett’s test: *p<0.05, **p<0.01,

and ***p<0.001 vs. 0 h.
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A B

aAQP3 DAPI Merge

Figure 17 The distribution of AQP3 expression in the colon of rats after
bisacodyl administration

A: The colons were removed from the rats from immediately after administration
to 5 h after administration. AQP3 (green) and nuclei (red) were immunostained.
B and C: Enlarged view of AQP3 in the mucosal epithelial cells in the colon of rats

immediately after administration (B) and 5 h after administration (C).
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3-3. KIBORIEMEY A A > D mRNA B E

AQPs OB EIL, KEMY A FIA VICEVIETTAZ LMo TWS T173),
ZIT. BV avro&RBEIZLY | KBOREMEY A B A > (TNF-a, IL-18. IL-6)
O mRNA BEESEML THD0E0EF~7 (Figure 18),

Yo E &G LT v NRIBO TNF-a ® mRNA #8H &3, e haonigs 1
RRBIIIEIT R N o 7o B5 2B B IO 3 HBZICITAER ML
7= (Figure 18A), F7z. IL-1B B L IL-6 ® mRNA BEEE . TNF-a L FEEIZE
Ya o nixs 2R M %NS 3RMZIIHT TLDWTR LA EICHEM L 7= (Figures 18B
and 18C),

ULDORERNS, EFa VOB EIZXY, KIGOREES A B hA OB
T 52 Lnbhroi,
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Figure 18 Effect of bisacodyl on mRNA expression levels of inflammatory
cytokines in the rat colon

Rat colons were harvested at various times for up to 12 h, beginning immediately
after the administration of bisacodyl. The mRNA expression levels of TNF-a (A),
IL-18 (B), and IL-6 (C) were analysed by real-time RT-PCR. Normalisation was
performed against 18S rRNA, and the mean levels of mRNA expression
immediately after administration (0 h) were indicated as 100%. Data represent

means * SDs for 6 rats. Dunnett’s test: *p<0.05 and **p<0.01 vs. 0 h.
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3-4. KIBD COXs DRBEEE L UREBA M

RIEEY A P A 1%, COX2 ODRBAEBLZWMIELZ LBMONTNS ™, £Z
T, BV aPAiEEIZLY, KIBEO COX2 OFEBEBEML TWEINENER T

(Figure 19),

ZDORER, COX2 ® mRNA BH|EIL, RIEWY A FUA LV ORBNZ— 2 LRI
(2. Bkl 2 BRE?S 3 BRARICHT TRRICENT 2 Z L8 bhoTe

(Figure 19B), Z#xtL T, COX1 ® mRNA ¥HEIZ, WTFNOBERIZIBWT
HLENL L2 by o7= (Figure 19A),

EYalivrary—UREELEESELZE BT B/ r T s — U0
JEMEALT 2 & COX2 ORENEMTEZ LBMONTNS 7, ZZ T, COX2 DX
YNNVBEER~w a7 y— U ZEHREETAHAZEICLD, COX2DREBANT IO T 7 —
VICHRT LD THLEPENETM T, FORR. COX2 I T~ru 7y — Ui,
KIBHIEEABIZREL THD Z tRbh o7 (Figure 20A DFNZ 1 anti-COX2
L anti-macrophage), L2vb, MEDIHBEH L TV B Z L Rbnro7z (Figure
20B), ZhonZ & XY, B a Vs 2 BER%IZREW T, KIBREERBEIZR
FELTWE w7 a7y —I0 COX2 ARIITIEMIL L TV D ATREMINR S 172,

UELORER»O, Y a VI RBO~Ir/ v 7y — V&G TS 2810k, <
7a7y—T0 COX2 DEBABLEMIE TV HRIEEEI R I N,
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Figure 19 Effect of bisacodyl on mRNA expression levels of inflammatory
cytokines and COXs in the rat colon

Rat colons were harvested at various times for up to 12 h, beginning immediately
after the administration of bisacodyl. The mRNA expression levels of COX1 (A)
and COX2 (B) were analysed by real-time RT-PCR. Normalisation was performed
against 18S rRNA, and the mean levels of mRNA expression immediately after
administration (0 h) were indicated as 100%. Data represent means + SDs for 6

rats. Dunnett’s test: **p<0.01 vs. 0 h.
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A

anti-COX2 anti-Macrophage

DAPI Merge

Figure 20 The distribution of COX2 expression in the colon of rats 2 h after the
administration of bisacodyl

A The colons were removed from the rats 2 h after the administration of bisacodyl.
COX2 (green), macrophage (red), and nuclei (blue) were immunostained.

B: Enlarged view of COX2 in the rat colon.
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3-5. Raw264.7 MiliZX 32 Y a2 DL OEE

v FOKBIZBWT, BV avid~rsur y—VICEEERT Z LI2LY.,
RIEVET A R HA U EHWL, =71 77— 0 COX2 DIEHALZ I LT, KEBHIE
RO AQP3 OREEZEFRIHO I H TV HAEEENRBR I N, 2T, 20D
T ELVBAREICTAEDIL, v U RV u Ty — VHFMEE Raw264.7 Hika % H
W, EAmET LT,

T, B avAne a7y —VEREBREHELIELNEDNEZF T (Figure
21), B = AWM 0.5 BRRA% I LU 2 BeRI%IC BV T, Raw264.7 {8 TNF-a
mRNA EHEZ, FME% 0h) Lk ZhEil 2.2 FBL06 FFEEICHEM
L T2 (Figure 21A), [EfFIZ, & EESRO TNF-a BE S, BV a DM 0.5
BRI VT, IRMEZIZHET, P 18HEFEICHEML., 2RMEZETITN 8FE
EIZHML Tz (Figure 21C),

Wiz, COX2 DIFEMALIZOWTIR~Z, B9 DLEN 0.5 BRRI#% 3 L O 2 BRf %
BT 5 COX2 » mRNA EHEIL, BMEZLET, 2R ZEHK 1.8FBLT 6
fBEEEICHEML Wiz (Figure 21B),

Z HI1Z,COX2 DIFHALIZ LV B S5 PGE IZHOWT S EBEDOELEZ R,
ZOFER, BV VAN 0.5 REE#Z B LU 2 BEMZIZB W T, 558 EEF O PGE:
BEN, MMEHEEST, ZREHN 16 EBLVU 22 EFRICHEMNT I Z MR
Motz (Figure 21D),

UEDRERNS, b aVVidEE~s a7 7y —VREEL L, TNF-a D5 T
EwFL52E, w7rT77—U0COX2 DEBAEZHMT D2 L. BIUPGE: Dyik%
LT B Z L NbhoT,
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Figure 21 Effect of bisacodyl on Raw264.7 cells

Raw264.7 cells were treated with bisacodyl (10 pg/mL) and recovered 0, 0.5, and 2
h later. TNF-a (A) and COX2 (B) mRNA expression levels were measured by
real-time RT-PCR, corrected for the GAPDH level, and presented using the mean
of the 0 h cells as 100%. Directly after, 0.5 h after, and 2 h after the addition of
bisacodyl, the supernatant was collected, and the concentrations of TNF-a (C) and
PGE: (D) were measured by using EIA. The mRNA expression levels and TNF-a
and PGEg concentrations in the control did not change up to 2 h after the addition
of the original medium. Data represent means + SDs for 6 experiments. Dunnett’s

test: *p<0.05, **p<0.01, and ***p<0.001 vs. 0 h.
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3-6. HT-29 M2 AQP3 D ¥ U R 7 BERBEABICRKITTEY 2 P, TNF-a H 5V
PGE; D&

EYa i v/ n 7y — VICEBER L, TNF-a 8 XU PGE: D53 % ik &
T ENbhrol, LAaL, TNF-a NEERERE EEMRICER L AQP3 &8
D EETWBAREMEIZ RV O, HBWVIT T 2 DV EEER R - R b e
L AQP3 A S BTV A RFEMEIZ RV DD, £t b PGE: S E R IEREIE [/
FUZER L AQP3 2R ZHTNB DI OWTIERHTH -2, 2T, HT-29
Mgl e a2 TNF-a 50N PGE: ZIRML, ZhbHs AQP3 DX 08
RABZET I ¥ 205027 (Figure 22),

B = DOV 0.5 B d KUY 2 B R IC IV T b (HT-29 Ml AQP3 0 &
NIEFBEIL, BMEZ (0 h) LHENTHEEAEIIRD bRro7- (Figure
22A),

TNF-a #00 0.5 BE#% B L O 2 BFRZICBWTH, AQP3 D& /3 7 BB EIL.
MME®R L E_XTREREIIRED N2 h o7, FHICH LT, 6 ERIZIZRBWT
X, TNF-a DEMZ LY, AQP3 O F o R ERBBIIFEICET LT = (Figure
22B),

—7 . HT-29 Mif2iZ PGE: M L 72 3/A/12i%, AQP3 DX V37 BRBEIT, i
0.5 BEFEIER I3 CIZ  BSINEL % DK 40% £ THEIZET LTV 7= (Figure 22C),

PLEDRER LY PGE: DS RIGHE E R AIIICEER L. AQP3 ORHEAET X
FETWDH AN R I N,
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Figure 22 Effect of bisacodyl (A), TNF-a (B) and PGE; (C) on the expression of
AQP3 in HT-29 cells

HT-29 cells were treated with bisacodyl (10 pg/mL, A), TNF-a (10 ug/ml, B), or
PGE2 (10 uM, C) for 0.5 h, 2 h, or 6 h. The protein expression level of AQP3 was
measured by Western blotting and presented using the mean of the 0 h cells as
100%. Data represent means + SDs for 6 experiments. Dunnett’s test or Student’s

t-test: **p<0.01 and ***p<0.001 vs. 0 h.



37. AV RAZVURIAET v b~O Y a VLB EIZ X 2 E P Ky E. KB PGE:
SRBIWAQP3 ¥ VR EHBBROE(

<717 7— Raw264.7 flifd L O HT-29 ke % A 7= in vitro EERIZ LY
EHavin<wsuryr— B L. w7 77— 0 COX2 DIEWEZTUET S =
LI2E Y., PGE: O WETLHE S, PGE: S KIBKE LMD AQP3 OB A (K
TEETWAHAREMEN RSN, £Z2 T, COXs HERA > FAZ v A ERILET D
LTk D, PGE: oA IS LB, B a UM LAE TIERB LUK
AQP3 DFEBN LD L 5B T BT HONWT, T v hEBWTHE L7 (Figure 23),

AU RAF T UERRILE LRI, BV a U ERARE LT v FOEPKGE
X, BV 2 UAEE 2 %I SOV 5 ROV T ORI SN T, REE%Z (0
h) CIZEREBECTHY, THIOREIIEIBTE o7 (Figure 23A),

—J5. BV a Vs 2% OT v b KBICBT 5 PGE: & &L, Control #iZ
EANTRI8BEEILEN>T-, T LT, A2 RAZ U U ZETE LIZGEEIC
X, KiEPGE: DEAIXIZE A RO N o7 (Figure 23B),

Fle. AVRAZVUERRIRE L EBEICIE, e avreiREL TS, KBD
AQP3 ¥ >R BRERBEITKT T, Control # & 1ZIEFERE TH - 7= (Figure 23C),

LLEDORERN S, BV a Vi kb AQP3 ORBE TIEMIZIZ, PGE: 235 L T
WD ZEDPHERTE T,
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Figure 23 Changes in the faecal water content, PGE2 concentration, and the
protein expression level of AQP3 in the colon caused by bisacodyl administration
to rats pretreated with indomethacin

Saline or indomethacin (10 mg/kg) was intraperitoneally administered to rats.
Distilled water or bisacodyl (20 mg/kg) was orally administered to rats 15 minutes
after the administration of indomethacin. The faecal water content was measured
2 h and 5 h after the administration of bisacodyl (A). The colon was removed 2 h

after the administration of bisacodyl, and the PGEy content was measured using

T2



the EIA method (B). The protein expression level of AQP3 was measured via
Western blotting (C). The faecal water content and protein expression level of
AQP3 are shown with the mean value immediately after administration (0 h) as
100%. Data represent means *+ SDs for 6 rats. Tukey’s test: **p<0.01 and
**%*p<0.001 vs. 0 h or control. ##p<0.01 and ###p<0.001 vs. rats treated bisacodyl

alone at each h.
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4, E8

ARETIE, B aULOBETIERICBIT KB AQP3 DHEENZSWTHRH L, £
BRIZERL T, Y 2200320 mglkg DREBTT v MIROEBE LD, ZoRE
BITBEORE 3 9% HITRE L,

YoV ET y MCERAKRE LT L 2 A, crude membrane Ei4y, PM B4y E &
CIVESGD AQP3 D& VRV EREEN, WInbbEdal Loy 26:/% LY
EFHIZET L7z (Figure 16), £72, Z ORBUKTIX apical I3 L O basal D5
WD bz (Figure 17), & 51T, 20D AQP3 ORBET & Erhk B OBMIZIEL,
—EDOMHBERFRA R L (Figures 15and 16), ZNHDZ Enh, B a D #
Bz &0 RIGHIE BRI D AQP3 MET 32 &, THINKAT 5 WREMNTRIR Sh
77

ZNTHE, 0¥, AQP3 OEBENMET T 5 & TRNEET 200, EBAORHT
(ZBWTiE, RKIBOBEWERNORZEIZME R DO Z IR TERW =D, KITBBERID
LILERICEEN L., BEOBMBNRTOILD 2, LR LELIIC, ZokoBENT, FiC
AQP3 N L TITONTWVAE b0 EEZXLND, Lz -> T, AQP3 OB ENHD
T5& BEU»SMER~DOKOBENBDT S0, BENIKIEE L, TH
WRETDHLEEZDND, Wang LI, vV ADKIGHME MR EAIZRE L T
WA AQP4 % ) v 7T U R Lty RZBNTiL, BAR <7 R, ABESEMH
TIZBVWTHEPARSGESEML TWLZLE2HREL TS B, ZD Wang HDOH
FiZ. RIBED AQPs WMET T % &, EPKSEXSHEMTAAHEMEEZ R L TRY ., A
REXFTH LD TH S,

RICEFIVARED LI RAD=ALTAQP3 DREBREZET EHTWVEMIC
DWTHAT, £F. B a VRNl KGR ERMIRICER L. AQP3 D3H
BE2ET S REMHIC DWW T, HT29 Mila s AW T~ 7z, HT-29 fifaiz v =¥
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LVEFRMUZAER., B2 BERZICBVTH, AQP3DF¥ UV BRBEBICEEL R
& otz (Figure 22A), L7 - T, BV DU ER, KIBHEE E R MRIC
ER L. AQP3 ORHREZE T I T TV I AEEEITENV EXHALNE o7z,

WNT, BV a DAEIERNIC, KO AQP3 DRBEA KT X mraettico\»
TR EVa VNI RB~sn 77—V EEET 22 EBRMLITND 5.7,
v a7y —UNEET DL TNF-a 2 EOREMEY A F A L OFEBRB LOSW
RTCE L, COX2 ORIBMMEZ M L T PGE: B35S N5 980, —JF, TNF-o”'7)
BELUPGE83801%, AQPs ORBBAEFTIELZLBHMLATND, £ZT,
PaVAPEEv a7y — D EEEE L TNF-a 8 X0 PGE: 2577 S ¥ 5 &0
EvyAvwru7y—UHEMEE Raw264.7 fifa % FH VT~ 72, Raw264.7 fflifa
WCES VLV ERMLUEZER, TNFa OSWEOREM, COX2 ORREBOEME X
' PGE: D WEBEOEMAFED S5z (Figure 21), —F, 7 v Mo Ha Ve
BE L. TRNBELTZBEORBIZBNTS, TNF-a 2 EOREHEY A MU A L BLT
COX2 ® mRNA OFHEHM (Figures 18 and 19). 72 5 N PGE Dy W SEE
» bz (Figure 23B), X512, FTRIBAERICEW T, COX2 OREMMM <7 o
77— VICBWTERMICR LN (Figure 20), A EDZ Enh, BV Vit~
a7y —V%ERE L. INF-a BLXOPGE: DEAB LW ETTET HZ L 3b
o7,

KIZ, TNF-a BLOPGE2 335 7 T4 VAT & U CRBREIE ERRARICIER L.
AQP3 DEBEZBETIHTWVAENE 5 DIT OV T, Horie HiX, 7FF /%A
MZxt LT TNF-a 2% 5 &, &0 6 B4 AQP3 O # X7 BRBE BN K
TLH®ODZEEZB/ELTWS W, 22T, TNF-a % HT-29 MlalcFiML, AQP3
DE N ERBABETN-, FORE. TNF-a ZHMLTH, #HI0 2 Kz Tix
AQP3 DEBRBIZELIIR O, 6 RERICR>TILD T, IKTT5Z & 030D
27z (Figure 22B), ZHIIX LT, T v M TIETHEBERIBNT, KIBIZBITS
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TNF-a O#IME AQP3 DIET 2, IZIZREFICE Sz (Figures 15, 16, and 18A),
Lo T, won 7y —UnbphIiiz TNFaid, A— 754 VRFLE LT,
w77y —Y0 COX2 ORAEHEMIIIBLoTVWEHLOD RT 7 T4 v RF &
L CTRIGHIE EEMARIC/ER L, AQP3 OFRHREBE T 25 & 2 L= raetkix
BWEE2LNS, —F, HT-29 M8z PGE: Z N7 5 & . AQP3 DR BB 8
AR T L7z, £72. 20 AQP3 OFEBRTIXEHSHIZAE T, PGE HMN% 30 5 LLN
WZITEE D Z &b ofz (Figure 22C), AEDZ b, w7 a7y —Unhby
WENTZ PGE X, T2 T4 VAT L LTRGBS LR MIIC/ER L, AQP3 0%
REXEKTIEEEEEILNS,

B%IZ, COXsHEARIA v RAX L V% T » MIRTLAETAZ Licky, e ¥ay
NOBTIERBEETT 2008 9 N OWTHRNTL, TORR, A FAZ VU &Ri#
545282k, BV av i LoBTHERSME SN & &b, KK LR MR
D AQP3 # N ERBEOERTAMH Sz (Figure23), ZHZ kv, %=
DIVAREIZ & B KRIGHEE LA D AQP3 DRk OFER L RBBIETIZIE, PGE 28
5 L CW D AR R T& 2, 2N E T, BRICBWT, PGE: 78 AQP2 @
endocytosis Z5| XM L THBEBLZETIELZ L. BLU PGE T L5 RRET
730 ALURIZAELD ZLAHLNIZENTRY . ZOFEBETIX ubiquitin {673EH
EL TR ENRBENTND 8380, L7=A3> T, PGE:2 A KBKEME E Mg D
AQP3 #ET & ¥B AN =KL L LT, AQP3 ® endocytosis DTLHENE . HL B,

INET, EVaPVOTRBEEDAD=ALE LT, LTORREENTREBINT
W5, Thbb, EYa P PCE: OELEZTLE L., KIBMELEMEO
Na*,K*-ATPase DIEHZHE T 2720, FHEADO Nar® CLOREREE D, €O
R, BHENORBRBZBEN LR L, BEUNSHEM~OKOEINSHEITT H720, BT
ERZRBTAHLEEZOLNTNS 349, LiL, B ad il io TRKEBNREEIX
ERLTWno7z (Figure 24), L7=23-> T, BV UM ESEBETERIZX. Zh
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FTEZOLNTWEBENDRELEDO EFIZHES KOWHIH E V) A =K A X
DIiZTe LA, KB AQP3 DFRBURTIZfE-> TKOBIRBIEI END E V) AT =X A
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Figure 24 Effect of bisacodyl on SMIT (A) and TauT (B) mRNA expression levels
in the rat colon

Rat colons were harvested at various times for up to 12 h, beginning immediately
after the administration of bisacodyl. The mRNA expression levels of SMIT (A)
and TauT (B) were analysed by real-time RT-PCR. Normalisation was performed
against 18S rRNA, and the mean levels of mRNA expression immediately after
administration (0 h) were indicated as 100%. Data represent means + SDs for 6

rats.

FEOHERLY, BV a iz kBo AQP3 DRBAEBEZETIREZLICLY . B
B SMEMA~DOKOBEZIMFI L, BTEAZTRLTODEREMENSRBINT-,
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IHIZ, B a VI, BE KEO~7n 7 7 —UREERIEIEDZEICEY, <
a7y —T0PGE; DEABIODWETLET S Z L BLUWPGE 3T 7 T4
YHEFE LU TKRBHE ERMAEIZEAL, AQP3 DEBRZETIHETVWEIZI 2L
Mz L7 (Figure 25),

AFRICLY, B aVARBECHFET S/ e 7y —VIZEREERAL, v
77 —=Uhb PR EBWERDE, 2OV I ua T r—UMbEELAIND PGEs A
B & ERGHRIZER L, AQP3 ZIE T &85 Z &, BILUWAQP3 DIETIZ LY THIA
RETHZEEHOLNILEZZ LIE, B a Y LoBETERICHL T, BT
VARBEZIZODTH Y ABFRORRRIL, B TAOBEEMFERACHERBICIHNTED T
BEERLDIIRDEEZD,

M T, AFAEOERIT, KIBEO AQP3 ORFEBAXETIHAPEO~v /vy 7 —
CEEHACT 2MED, ETKSBREZENSE, BTIEREZTTARERHZZ L%
TETEHHDTHDH, v/ a7 yr—YEiEE T 5WEIL, EHIC X EMEERNR
BWHTLZENMONT NG 878, LiehNoT, BV al VedEAT 5 & RN
PWIHREELRH D, Fo. AV FAZ VRV ax TR EDERAT oA NiEH
KHEHE (Non-Steroidal Anti-Inflammatory Drugs; NSAIDs) %X, COXs Z[HEJ %
EnmenTNS, LER-T, Zivh NSAIDs ¢V aPAz2ATLHE. 2
BB THAREENRE LN D,
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Laxative effect

Figure 25 Suggested main mechanisms of the laxative effect of bisacodyl
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[E=%]

AQP3 IEMALFEA O KRB TOKOIMEITRIETRE

1. %%

il

AQP3 I RIBICHE GEMICRBE L TRV, KIBICBIT 2 KOEBEIZEAL T, EER
FEZH - TN5 214142, FE—EITBN T, BFEEMETAI MgSO4 DETERZ, B
ZIBENDOREED EROAZTHIHIND DO TR, KIBHE EEMRIZBT
% AQP3 DEBEOHME ff- T MO TEEMIZEC TWD WL R Uiz, £72,
HEBICBW T, KB THI Y a Vi, KBRS LR RO AQPS DRBLE
ZETIELZLICED, BEPOMER~DKOBIRZME L, W TIERZREL
TWBAMEENEZ R LTz, 20 X912, KIFED AQP3 DRBEEOEENZ LD | KOE%
RENREENT 22 ENHALNERS2HDOD, AQP3 ORBEETITZ2L< . AQP3 DHHE
EESEIZGE. KBOKOEBERIZED L ) REEL RITTICONTL, £<
RHTH T,

Z 2 CARETIE, AQP3 OHEEZ TEE L 72O KIFIZBIT 2 KOEERICRIE T
% in vivo RBRIZ L VR~ EFEICIE. AQP3 OlgEZE T Z L 3L
T3 HgClz 89 5k CuS04 90 25 v POKRBAIZEE L., ERAKSEN LD
L OCEMTENZR T, SHIT, ZThbDEEMIT k> T, KB AQP3 D#EETS
TRBEEINZ L 2HRBT2HH0T, TROREICHEELMOEF (BEEL
AQPs ORBE) 2oV T HLI-,
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2. Bk

2-1. RE

HgClz. CuSOy4 -+ 5H20 3 L U DAPI solution 1%, FuytsiZE T ¥kt (Kik, B
A) 2 HEEA L7z, BSA 3 X O TRI reagent IZ. Sigma-Aldrich Corp. (St. Louis, MO,
USA) 75BN L7, High capacity ¢cDNA synthesis kit i, Applied Biosystems

(Foster City, CA, USA) mbHHEA L7, iQ SYBR green supermix |3, Bio-Rad
Laboratries (Hercules, CA, USA) 758 A L7-, Rabbit anti-rat AQP3 antibody
1X. Alomone Labs (Jerusalem, Israel) 7>S8EA L7-, Alexa Fluoro 488 donkey
anti-rabbit IgG BLOEHE 7T/ ~—F,. 1 by (BE, BER) HOEA
L7z, Donkey anti-rabbit IgG-HRP antibody {%. Santa Cruz Biotechnology Inc.

(Santa Cruz, CA, USA) 7»HEA L7, ECL plus Western blotting detection
reagents /X, GE Healthcare (Chalfont St. Giles, UK) NOEA L, £OMOFR
T, fIRENATWDEIHMOA, kb7 L — FORWHIZEA LK,

2-2. B

10 BESOHEME Wistar &5 v MIBATZ 2z A —HEt &M, BEX) 1o
ALTz, BWNTIREE 24£1°C, 1REE 55+5% DOREERIZHBWTEFHTE L. ARSI 8 : 00
AT, 20 : 00 AT DOERMET CRE LTz,

RENWERRIL, ERBYHOBELERR L OCEHIZOWTED Oz 2R ED
Wt —EREERRICEL TThT,
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2-3. HgClz 3 5\ X CuSO4 D 5 F i

T—7 VBT T, HgClz (1 mg/kg) %V CuSO4 (1 mg/kg) %5 v MIE
BRE L, 5 1 BRI —T VBT CHES L, KIBaMH Lo, A8AE
BEEBNEE L72T v & Control & LTz, PBS # FHWTKRBZ R L%, kA
ZERICLVBERAERL, —80CTHRTFL,

2-4. EPXKHEOHE

ZRENDT vy MZOVT, B 5 | G E TERERRL, Y Y B FARD OF v
r—SNT 24 BMER L7, BRERSJUHBRERNLE 1 g CEINEANR
ZRHELL,

2-5. KEH 5D RNA Ot

& L2 KBB4 16 mg 7> TRI reagent Z VT RNA i L7z, BoNTZE
&% TE buffer Z T 50 AR L. 2EEFHI LY 260 nm XU 280 nm D
WHELZBET S LT, MEOHRABLVORNARE (ug/mlL) OBEHE{To,

2-6. Real-time RT-PCR

RNA 1 pug 7>% High capacity cDNA synthesis kit % T cDNA 28Kk L7z, &
% TE buffer | T 20 {Z&F R L., ¢cDNATE buffer 5% & L7z, Table 7T\ I RT7 5
A ~—%{ER L. real-time PCR 21T\ &G FOEBE LB L7, $72b5H, PCR
plates D% well ~ iQ SYBR green supermix 25 pL., B#B&{EF? Forward primer

(5 pmol/uL) 3 uL. Reverse primer (5 pmol/uL) 3 pL, cDNA TE buffer %A% 4 uL.
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RNase free water 15 pL #/Nx 72, EESMIL denaturation temperature & LT
95°C T 15 #, annealing temperature & L T 56°C T 30 #, elongation temperature
ELTT72CT308 & LT, BIBBEOENEE S My iQ™ single color real-time
PCR detection system {(Z LV =% U 7 L7, mRNA ¥B &/ 18S rRNA ZHW

T/ =74 XL,

Table 7 Primer sequences of mRNA

Gene Forward (5'-3") Reverse (5'-3")
rSMIT AGGAGTCCTTGGGTTGGAAC ACTGCAACAAGGCCTCCAG
rTauT GTTCTGGGAGCGCAACGT ACCGAACACCCTTCCAGATG

r18S rRNA  GTCTGTGATGCCCTTAGATG AGCTTATGACCCGCACTTAC

SMIT: sodium myo-inositol transporter, TauT: taurine transporter

2-7. KGO HE 53 DFRH

Ty PRIBNOMNE E o7 HE % dissecting buffer (2 X Y, K ET digital
homogenizer Z AV THE T4 X (1,250 rpm, 5 stroke) L7z, REVFR— %
=B (800xg, 154y, 4°C) L, o= ki (EEA) 55 crude membrane
E5y . PM B8 LNV ES 2R L7, BiE A 2& 0578 (200,000xg, 60 43 4°C)
L7z, EJEZRE L. LERIZ dissecting buffer 2Nz, BMEESBHEIC L v o8
Bz, ZOBREY., MREEOES &1 crude membrane By & Lz, £z, LA
Z OB (17,000xg, 30 5, 4°C) L7z k& (1 B) oW L7, BRI
dissecting buffer Z /M x, BERESEMEIC LY SEE¥,. 2% plasma membrane

PEBICELPMESE L, 512, BiE B 2% 0458 (200,000xg, 60 43, 4°C)
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L. FEEBRE L, ILERIZ dissecting buffer 2 1 2 . BHF K o BIC X 0 458X,

Z 1L% intracellular vesicle Z# & ZIZ&¢> IV HES & L 7= 30,

2-8. BRAKBBLVOYTRF TRy T 4Tk

Z R BREX, BCAEOZAWTHIE Lz, EERIZIEBSA AW,

ERUKENL, Laemmli i 39K\ TTo Tz, ¥ 737 E % loading buffer T 2
EFRIRL, RV T 7 IUNT I RFUMIT T4 L, BRKEI%, sBShizZ 8
JEITEIFTATnyT 4 7ERBEZRAVT, PVDF AT L ZEE L, 1%
AFLINIT 1 BKET Yy X7 %1T>7-%. rabbit anti-rat AQP3 antibody

(1/500) L ER T 1ML EEZ, A7 L% TBS-Tween TEEH%. donkey
anti-rabbit IgG-HRP antibody (1/5,000) =BT 1MEIKL I, A VI L%
%1% . ECL plus Western blotting detection reagents & it &+, {bLF3E M H
BCEXL, RSN REMT LTz,

2-9. ML ERE

7y ber—7 /S K Y FREE L, DRI PBS A L7z, RUWT, 4% PFA &
% 50 mL %, KIBEZHME L, 4% PFABIKRT CEE L (4°C. 18/H), 4T
T—BE, 30% sucrose BiKIZIZE L. OCT compound TR L7, BTy I %27
UA ALy MZED 10 pm (27 L, MAS-coated glass slide (ZEE L7z, BHE L7
YlR % PBS Tk, blocking buffer T 187 a v X7 L, RNT, —KkH
f& [rabbit anti-rat AQP3 (1/200)] T, —Bt, 4CTA Fa~—F L7, PBST3
[E3e1 L7 1% . Alexa Fluor 488 donkey anti-rabbit IgG antibody (1/200) & =@ T

1 BRI RS & 72, PBS T 3 [EI¥EH#%. DAPI solution (1/500) & =R T 30 4RI
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i XH-7-, PBS CEE L7~ . vectashield TE A L, #ORBAME 2 AW THRE L=,

2-10. Hematoxylin-eosin ¥¢f& (HE %)
OCT compound THE L= KBUIRZ2HE L, £D%, 7 U ARFZ vy MI LD
10 um (2% v b L, MAS-coated glass slide (ZFE L 72, hematoxylin-eosin & T

Qea L, BAMEET CBIRLT,

2-11. ME-FHNFEERE
ERMEIIFYEFEREREL LTRRLE, 2 BOFEHEOREEREICIE,

Student's t-7 A b & H 77,
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3. HHE

3-1. EpkoE

HgCl: 5\ & CuSO4+ % 7 v MIEBNKEG L, 1 KRB ETOEZEIL, £
KoyEEHEM L7 (Figure 26),

HgCly # 5% D#EH K &I, Control BEICH AT 4 FEREICHEML, BLWT
FARH BT (Figure 26A), CuSO4 &G HOEP KL E S, HgCl K58 & Rtk
iz, MAEAEBEEML, BMLOTRARED bz (Figure 26B),

IhonZ &Ly, KB AQP3 D2 M5 L. BMLWTHARETDHZ &
ViRV OYIESoY (ol
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Figure 26 Effect of HgClz and CuSO4 on faecal water content

The rats were intrarectally administered HgCls (1 mg/kg, A) or CuSO4 (1 mg/kg,

B). Purified water was intrarectally administered to the control group. The faeces

were collected 1 h after administration, and the faecal water content was

measured. The data are shown using the mean value of faecal water content of the

control group was indicated as 100%. The data represent the means + SDs for 6

rats. Student’s t-test: ***p<0.001 vs. Control.
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3-2. KB ZEFREBEREF O mRNA RH &

MgSO4 #ERFICE W TR LN, KIBERERMOREENS LR T2 L. £HY
ST &ddiic, AIXmBER» S ERERA~LBEL, THIRAET S, HegCladh b1
1% CuSO4 BEIC LD THMNBREED LRICL DD THLNENEHERT 5 HAIT,
BE1ERE%OT v FRBIZEIT S SMIT LU TauT © mRNA BHEZHIE L7~

(Figure 27),

HegCl # 5% OKIFICEIT D SMIT 8L TauT ® mRNA BHEIZ, WIhb
Control # & ODMICHERENIRBO 6N o 7= (Figure 27A), FFRIZ, CuSO4#
H#£D SMIT 8 XU TanT @ mRNA EHEIZDW T, Control # & DRIZEILR
biienotz (Figure 27B),

ZhenZ LY, HeCl 53 CuSOs Z RIBPRICEREE S L TH, KBAO
RBEIEL LN EBbhol,
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Figure 27 Effect of HgCl: and CuSO4 on SMIT and TauT mRNA expression
levels in the rat colon

The rats were intrarectally administered HgClz (1 mg/kg, A) or CuSO4 (1 mg/kg,
B). Purified water was intrarectally administered to the control group. Rat colons
were harvested 1 h after treatment. The mRNA expression levels of SMIT and
TauT were analysed by real-time RT-PCR. Normalisation was performed against
18S rRNA, and the mean ievels of mRNA expression of the control group were

indicated as 100%. The data represent the means + SDs for 6 rats.
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3-3. KB AQP3 D& U R/ ERBRE

E—EBIOE _EOKRLD, KIBO AQP3 ORBFENEHT 5 L TRMNRE
THZEDrole, 2T, HgClh & 5 WE CuSO4 512 L 5 TR KIED AQP3
DREBEHCER L 2D THLINENE2HRT 5EMT, &E 1EEREZEDOT » PK
FBIZE1T 5 AQP3 D& N\ BERBEEZHE LT (Figures 28 and 29),

HeCl # %5 L. 1 122 81) 5 KB crude membrane B4 D AQP3 D # L3
BHHEEIZ, Control B L IFIZFRRBETHY ., MHE TEIRBOONRPoT2, Fiz,
PM B 7B LIV EGIZEW TS, Control # & ORIZEIZR bz d - 72 (Figure
28),

CuSO4 Z#5 L. 1EM#%ICE T 5K crude membrane Ei5y® AQP3 D # /%
7EHBEDS, Control B L IZIERBETH Y, ME CTEIEIEED bhiahoTo, £,
PM E 7B LIV EHZIZE W TS, Control # & OFICEIZR G2 h > 72 (Figure
29),

LLEDOFER LV, HgCla & 2% CuSO4 25 L T, KGR ERMRED AQP3
DHEBEIL, BlLLWZ Lol
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Figure 28 Effect of HgCl: on AQP3 protein expression level in the rat colon

The rats were intrarectally administered HgCls (1 mg/kg, A). Purified water was
intrarectally administered to the control group. Rat colons were harvested 1 h
after treatment. The crude membrane (CM), plasma membrane (PM), and
intracellular vesicle (IV) fractions were prepared, and the protein expression
levels of AQP3 were analysed by Western blotting. Mean levels of AQP3 protein
expression of the control group were indicated as 100%. The data represent the

means + SDs for 6 rats.
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Figure 29 Effect of CuSO4 on AQP3 protein expression level in the rat colon

The rats were intrarectally administered CuSO4 (1 mg/kg, B). Purified water was
intrarectally administered to the control group. Rat colons were harvested 1 h
after treatment. The crude membrane (CM), plasma membrane (PM), and
intracellular vesicle (IV) fractions were prepared, and the protein expression
levels of AQP3 were analysed by Western blotting. Mean levels of AQP3 protein
expression of the control group were indicated as 100%. The data represent the

means + SDs for 6 rats.
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3-4. 5y FKBO AQP3 DRBENME L U E I RIET HeCl 3 LT CuSO4
DR

TCI F—E TR L 512, AQP3 1T KAFHEIE ERRRIZ/E L. LD apical
A3 L O basal HIOMEMIZFHE L T\ 5D, ZOKBD AQP3 OFBLNZ— T LT
b, HegCla & 5 W\id CuSO4 13 E L KT E b o7 (Figure 30),

F=. KIBEBYI A 2 HE AKX VBE LR, HgCle 50 id CuSO4 D
BIZ Lo T, RIBHEREEDSEZ b220nW2 &n3bho7: (Figure 31),

ooz XY, HgClad BN CuSOq i, KIBKEIE Az M AQP3 OFREL
NRE—NIEBERIFS RN Ebinot, AT, KEGHE R MiazEE Lk
WZEBHLNE ST,
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Anti-AQP3 DAPI Merge

Control
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Figure 30 The distribution of AQP3 expression in the colon of rats after the
administration of HgClz and CuSO4

A: The rats were intrarectally administered HgCly (1 mg/kg) or CuSO4 (1 mg/kg).
Purified water was intrarectally administered to the control group. Rat colons
were harvested 1 h after treatment. AQP3 (green) and nuclei (red) were
immunostained.

B: Enlarged view of AQP3 in the mucosal epithelial cells in the colon of rats.
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Control HgCl, CuSO,

Figure 31 Representative histological sections of colon stained with
hematoxylin-eosin

The rats were intrarectally administered HgCly (1 mg/kg) or CuSO4 (1 mg/kg).
Purified water was intrarectally administered to the control group. The colon was

removed, and stained using hematoxylin-eosin.
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4, ER

AQPs i3 6 FIRE @R O SZ X7 EThY | 4 BEL LTHREL, A7 U +tn
NV EBRRRICER S E D, AQPsIET A% (Asn, N), U (Pro, P)
BLOT 7= (Ala, A) 6725 NPAR Y7 A% 25H LT3, AQPs DKz
ST OmMOERMIL, ZONPAR Y 7 RV HRFI SN TWS (Figure 2) 1010,
KEULEWIZ, NPA R v 7 ZDEED Cys 11 1THEET 5 2 & T, AQP3 OADEE
ZMETD 89, —F, #i{bEWit. Trp-128, Ser-152 3 LN His 241 ® 3 5D 7 3
JEBEREIHET 5Lk, AQP3 OkDFEBEZAET S 9, A&E-Cix, HeCls
HDHNE CuS04%& T v MZEBNEE L, KIF AQP3 OHREZFHLE L 7= Bz 3k
TENED X SITENTHEMZONTHRE LT,

HgCle 8 LT CuSO04 T in vitro RERIC BV T . FNFN03mM BL 1.0 mM @
RET, AQP3 OKOFEIEEK 50-T0%REMET D Z L RARES TS 899,
ARB T, 1.5 mM ® HgCLIFRB LU 3.0 mM @ CuSO4BRA TR L . &SN
CEEERE U2 (1 mg/kg), 7 v M2 HgCla & 5\ % CuSOs ZEBNES LR,
EPARGEITZOTHE, Control BEICHA_TR A FAEEICHML, BEO TR e
L7z (Figure 26), ZhbHDFER LY. KIED AQP3 OEREXTHET 2 &, &HEMD
SR~ DK DRIAEH A, THNBET S Z AR TE T,

AQP3 BIRFBEABIIE- T, KEBWET S, L3> T, KBS 0FEEN
AT E ABOSFHET T VKIS E M~ S BB L, TRSEA
15, £Z T, HgCle H 5\ CuSO4 2 EBANICES Lm0 EIENIBEBE 2 T~
1o BB E DO KRB BORIZ G T 2 BB E EE B 373963 60SMIT 35 L O TauT o
mRNA DEBREA T ER . HgCl® 5\ ME CuS04 2B 5 L TH, 2 b0 mRNA
EUABIE LR >7 (Figure 27), LEDZ L5, HgCl B LT CuSO #5
XD TR, EBROREED EFIZIDb0OTIERNZ ENHERTE -,
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F-BBIOCEEICRNZ LI, KIBO AQP3 ORBEENEET 5 L, THH
AT B, I T, HgClh BL T CuS0412 L » T, KIFD AQP3 OFEBMNLH) L 7=
DENEER L, TORER, KIBEO AQP3 OXRBER L UORE ¥ — 1%, HgCly
HBHVE CuSO4 DFEEICE D, Bl E3bho = (Figures 28-30), Zih
HDOZ B, HgCl BLW CuSO4 BEIZ L5 THIZ, AQP3 OBBRLEZ LS D

DTN L PERTET,

— G KIGHIEREELZZITH L TRBRET DI ERHHLN TS 929, Figure

LIZZR L7z & 91T, HeCle 5 Wit CuSO4 25 L TH RIBKEOEE IR D LN
mnote, LA -T, HgCle 5V L CuSOs R EIZ & 5 THIIZ, KRIBREDREE

WCERLZSOTIIRWI LR TE T,

REDORERN O, KIGHIE ERMIAICBIET 5 AQP3 OMREZIRET 2 &, THR
RETDHZILBDhoTo, £z, AEMRMGET CIX, AQP3 24T LT, AKIXEE/ID
LMEMICEHESNL, EPKGERFAFHINTVAZ L LR TE L,

ZHET, MgSO4DETERIZBWTIZ, K5 AQP3 ORBUEMNEE 2% H %
HoTWdZ &, BV a VLB TIERICBWTIX, KiFAQP3 DRBKTNEEZR
BEIZHoTND Z a7z, LLl, REORERIL. mib&POBETIER BN
T, AQP3 DHREZEILIZ OV T HFARDIMLERERHHZ L EZR LTS, RIFEICE
WL F{EEY O AQP3 DEERRIC KT THEBICOWTIRFT Lo 7203, LT D
HEIZLD, MgSOsRE¥ 203 AQP3 OREREICH LTI, (2L A CHE
WTWRN, HDWVITHEREOHEEN THRBEIZSNT, SIFEEELEEI2E-T
WRWHDLELET S, T72bh, 1) Mg id AQPs 2[HE LRV Z LR EEESNT
W59, 2) B LB LT, AQP3 OEEELZAET S L OREITARV, L
L. BEpaPn&kEiZL Y, AQP3 ORBEN 80%BAT57d, Z0Z LT
b MLOTRAREET S, LMo T, RKIZES 2V Lo T AQP3 DOEHEEASFH
FEINTH, TRHORAICR L TIEZIZPEERKRE 2H - TR,
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[#mE]

MgSO. & B 3 U & OBFRAZIERR L D A = X B O

1. %%

)

BRARIZIWT, BELQEMEREICIT. B—BIREL L TREEMETH (MgSO4
R MgO) 2K Eh, EPRD LR WEEITIIKRBREETH (BEa e
B VR) BRE FRAAN=ZXLRRRLBETRPHHAIND 9.9, LirL, 8
THIOGRIZ LY BTERAPEBRT 08I DI OV TORERZTET ATk,

—F. B—EIIBWT, MgSOs DETIERANBIZBENDOREED LR DA TYH
b E3ND DT KIBHEE EEMARICKIT 2 AQP3 OREEBDEME (- T,
BOTEEMIZELC TV AWML R LT, £/o, FTEZBWT, B a it
L Cid, KIBREEE LMD AQP3 OREBREZIET S8, BEH S IEM~DKDOK
WREAHETEZ R BTIERAOAI=ZALTHEZ L EHLMILE, 2O X I,
MgSOs b EH a Iy KIFED AQP3 DREBAHKIET L2 Lick Yy, HHERAZR
TZEBALNE RS, BERIT AQP3 OREBFIE O HF s RKx Th -7,

Z ZTARETIE, BEEETAIE RIBREETH Z R L2ae. BETIER M
TONEPET vy FERAWTHNZ, £7. 7 v MZ MgSO. B, B/ B
BHHNE MgS04 & B Y a VA ERIFFCERAKE L2356 OB TIER 2 LBRatT L 7o,
RIZ, RIBRREERB LUK AQP3 OFHE L TH L OBFREZFA~DL I &IZLY,
HERNHRE OB TERICEAT I A =X LE@HA LT,
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2. Hik

2-1. RE

MgSO4 * TH20 X bisacodyl, 1&. FiXMETEKRASHE (KR, BAE) 71bH
fE A L7-. BSA 3 X O TRI reagent. (. Sigma-Aldrich Corp. (St. Louis, MO, USA)
MOEALE, BT IA~—Z,. A bev=r RE, BA) 2DEALEL,
High capacity cDNA synthesis kit %, Applied Biosystems (Foster City, CA, USA)
NHEA L, 1Q SYBR green supermix %, Bio-Rad Laboratries (Hercules, CA,
USA) 7> 58 L7, Rabbit anti-rat AQP3 antibody /. Alomone Labs (Jerusalem,
Israel) 7>5 8 A L7-, Donkey nti-rabbit IgG-HRP antibody /3. Santa Cruz
Biotechnology Inc. (Santa Cruz, CA, USA) 6l A L7-, ECL plus Western
blotting detection reagents IZ. GE Healthcare (Chalfont St. Giles, UK) 75 EEA
Lz, ZOMOREIZ, HREINTHEIHON, L7 L— FOBEVWHEZEA L,

2-2. B9

10 BB OHEM: Wistar 25 v MIBATZ 2= L —REH (M, BA) 25
ALT, BMITIRE 24+1°C, 1BEE 55+5% DR IZIWTHE L. FARESMHIL 8 : 00
AUT. 20 : 00 ST O&MET CTFRE Lz,

REWMERIL, ERBHOBERFAB I OERIZOWVTED bz RERKED)
Wt s —EHEERRBICEL UThhi,

2-3. BTHIOREGE
7 v M& 4 #£12471F . Control 8, MgSO4 %58, v VLK ERER JOGFHEE
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(MgSOs+tEH =) &L, BTHIEE ISERETLY 7 v ME@ERE L (BK
IXEH), MgSO4 (2 glkg H DT 4 g/kg) B, ¥ 2L (20 mgkg 5\ ik
40 mg/kg) HMH 5 E MgSOs (2 glkg) & EH 2P (20 mgkg) ZEIFFIZT v
M NS L7z, Control BEIZIIRBRAKZBROKRE L., &5 5 KHRICZ—T 1V
BRER T CRESI L. KIBZHH L7z, PBS VTR 2% L2k, MEERICLY
BREFGH L, —80°CTHRIFLT,

2-4. #EPASTEDORE

BTRZEARS LT v MZOWT, &5 10 KRE# E TREFFICEZERIRL .
PIHGTNVAY DT r—FNT 24 BB L, BREEESIUCERBREENGE
lglil@EhsKkonEZEH LI,

2-5. XH5H D RNA O

WAL L72 KB 15 mg 7°5 TRI reagent Z VT RNA 2t L7z, B OoNT7R
# % TE buffer Z AW T 50 FFHM L. HXEEFIT LY, 260 nm 35 KT 280 nm D
RHEZRETHZ LT, MEOCHERISIOVORNABE (ug/ml) OBEBEITSTZ,

2-6. Real-time RT-PCR

RNA 1 ug 7°%5 High capacity cDNA synthesis kit T ¢cDNA #&R L=, =
1% TE buffer 12T 20 {75 L. ¢cDNATE buffer BiK & L7z, Table 8 IZ "7 75
A <—%ZA{ER L. real-time PCR 21T\, FBcFOERZBH L, T72bb, PCR

plates ™% well iZ iQ SYBR green supermix 25 pL, HHJE{=F D Forward primer
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(5 pmol/pL) 3 L. Reverse primer (5 pmol/uL) 3 pL., cDNA TE buffer #&# 4 pL.
RNase free water 15 pL 2127, BESAMFIL denaturation temperature & LT
95°C T 15 #. annealing temperature & L T 56°C T 30 £, elongation temperature
ELTTI2CT30RE LTz, HIBREOHKHEZ My iQ™ single color real-time
PCR detection system {2 X W £=%VJ o7 L7z, mRNA ¥H &3 185 rRNA % HW

T/ —<7A4 X LT,

Table 8 Primer sequences of mRNA

Gene Forward (5'-3") Reverse (5'-3")
rSMIT AGGAGTCCTTGGGTTGGAAC ACTGCAACAAGGCCTCCAG
rTauT GTTCTGGGAGCGCAACGT ACCGAACACCCTTCCAGATG

r18 rRNA  GTCTGTGATGCCCTTAGATG AGCTTATGACCCGCACTTAC

SMIT: sodium myo-inositol transporter, TauT: taurine transporter

2-7. KIBORERE 5> D

Ty b RKBHOMNE Lo kE % dissecting buffer (8 L. K ET digital
homogenizer # AWV THRETF A X (1,250 rpm, 5 stroke) L7-, FETFX— %
O EE (800xg, 15 43, 4C) L. Bohi EEEELDBE (200,000xg, 60 57,
4C) L7-, EEEBREL. LRI dissecting buffer 2%, BERSEHIZ LY 5
BEE, ZoRKEE., MRReEOEL &1 crude membrane E5y & L7z 30,
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2-8. ERKBIB IOV RETayT 4Tk

Z R EREIL, BCAEOZAWTHIE Lz, BEERICIZBSA 2RV,

ERkBENE. Laemmli & 3 ESWTITo 72, ¥ /X7 E % loading buffer T 2
EHERL, BRUTZ7INATIRFEMITTI7A LTz, BRIKEI%, SBES iz & 0%
JEIXEIRNITATuyT 4 o TEBEZRAVWT, PVDF A7V ZBE L, 1%
AFLINIT 1 EETe X7 E2ITo7-1%. rabbit anti-rat AQP3 antibody

(1/500) X =R T 1RSSRz, A7 L% TBS-Tween T4, donkey
anti-rabbit IgG-HRP antibody (1/5,000) & =BT 1 KBRIIC S, AT L%
%% . ECL plus Western blotting detection reagents & i &4, {LFEFEBEH
BWCHEBNL, BRIHINT A FERIT LT,

2-9. MHEZHNEEERE
ERBEIIFEHEEEREE L TR T LE, 2 BOEYEOCAEEBEEZREILIZ
Student's t-7 A P B L OEHEDOLEHEIZIE Dunnett (E2 H U 2,
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3. fER

3-1. prRREOEPAKIEDOE(

Z v MZ MgSO4 B, b= VUHMS 5% MgS04 & BV a V% iR 5
L7zBrn#E Pk B4 &RICRIE L7z (Figure 32),

MgSO4 (2 g/kg) BMBEHOEFASEIL, REANCHEML, 5 2 BB LI
PH. BEEE (0 h) CHXTEERZLEFRRED b, &5 8 H&ICIIE—7
xR L, ZOMHEIZ0hOMIETHo7 (Figure 32A), E/o. 45 8 I
BItICoNMT T, LW TR R b7z,

Bl (20 melkg) BHMBGHOEF ARG EIT, BRIFFTHEML ., $5 2 B
LD, HEERBRIZHEXTHEER LEARRDO O, &E 5 RREZICIIE— 7 E
ZaL, TOMEIZ0h DK TETH-T- (Figure 32B), £7-. 48BFMIHEN 5 8 KefH
BT T LW TREDN R STz,

MgSO4 (2 glkg) & B =L (20 mg/kg) %S LI-BEOEF KD EDEE)
NRE—BLOZEE (area under the curve; AUC) 121k, WEEFIOHEMED 5
WITREDNRITIROLNAT, BV a U ABRBKREROZNS L IBERKETH -

(Figures 32D and 32E), $72bb, HfHKRELEZT v FOERKSEIL &BE 2
REE H DA B S EBRICHSTHER ER3RED b, &5 5 FZiziIe—7
EZRL, ZOEIZOh DK THEThoTo, Fio, 4ARHENS 8 FEZIZHT TH
LWTHDB RO (Figure 32C),

UEDORERLD, MgSO4 LV a VLA LZEOEFKGEOEE /T —
BIOEERIT, YV aVVEREBESEOGREOZNLEREKRETHDL Z LR bhoT,
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Figure 32 Effect of combination of MgSO4 and bisacodyl on faecal water content
The rats were orally administered MgSO4 (2 g/kg) alone (A, o), bisacodyl (20
mg/kg) alone (B, A), or a combination of MgSO4 (2 g/kg) and bisacodyl (20 mg/kg)
(C, o). The faeces were periodically collected from immediately after
administration to 10 h after administration, and the faecal water content was
measured (D). The area under the curve of stool water content (0 h-10 h) was
calculated with the linear trapezoidal rule (E). The data are shown using the
mean value of faecal water content immediately after administration of the
laxative (0 h) as 100%. The data represent the means + SDs for 6 rats. Dunnett’s

test: *p<0.05, **p<0.01, and ***p<0.001 vs. 0 h.
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3-2. MgS04 H BV IV a P Lo & L BT HEROBRK

MgSO04 (2g/kg) HAWIEH 2P (20 mglkg) OEMBEREOETERN, #&
EBOEMIEN, BT IPENEMR LT, TRDL, ThENERED 4 gke
D MgS04H 5V M 40 mgkg PEH I PLEROKE L, ¥— 7 EOED K EE
F7= (Figure 33), TDHER, 4 g/lkg TMgSO4 2B 5 LIEOEFPKSEDO L —
7 (7 BRIBROETKSE) X, 2 gkg T MgSOs 2% 5 LB AT, £ 1.7
FEARICEWVMEEZ ™ T Z &BbhoTz, £/-, 40 mgkg TV a L2 &E L2k
DEPKRGBEOY —7E (5 5 EEOETKSE) b, 20 mgkg THRE L7k
LHART, K15 FEREICEWEEZRTZ EM RSN (Figure 33), 723, MEH
Eh. WThoBESRBIZBONTH, TRARA L,

ThonZEE0, 2 glkg ® MgS04 B LT 20 mglkg ODEH PNk, BKET
ERZRTHREETIIRL, ZNODETERIL. REEBEZHEET LI LITLY, &
SITHIRT B Z ENbo Tz,
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Figure 33 Effect of MgSO4 and bisacodyl on faecal water content

The rats were orally administered MgSO4 alone (2 g/kg or 4 g/kg), bisacodyl alone
(20 mg/kg or 40 mg/kg), or a combination of MgSO4 (2 g/kg) and bisacodyl (20
mg/kg), and the peak value of faecal water content was measured. The data are
shown using the mean value of faecal water content immediately after
administration of the laxative (0 h) as 100%. The data represent the means + SDs

for 6 rats. Dunnett’s test: *p<0.05.
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3-3. KIBDRZEEREEER(EF D mRNA BEE

RIGEVOBRELEN EF+5 & ABRAEMET &3, KT E/ID & Rl
~NEBBIL, THARET D, 22T, BTAKREGEZEDT v FRIBOREEDE(LE
FAR5EWT, KBBED SMIT 3 XU TauT ® mRNA ¥HE % HE L 7~ (Figure 34),

MgSO4 % B ¥z 5 U | 5 R I231F 2 KB SMIT @ mRNA &, Control
BEICHART, M 24FFEICE N o2, £72, KIE®D TauT © mRNA BHE LK 1.5
BAEEICEN -, TR LT, BV a P veBmRE L, 5 BR%ICRIT 5 XIB
? SMIT 3 X U TauT ® mRNA #B &ix, Wi b Control # L ITIERBE TH -
7o

—J. MgSO4 L BV a VL HAKRE L, 5 BRI D RBO SMIT 8LV
TauT @ mRNA #EHEIZ. Control BEIZLLART, THENM 21 BB LW 1.4 5H
BllEho T,

U EDRERMNH MgS0y & BV a YV EHRAKRE LIZEOKBANRZEEIL, MgS04
BEMZRERCIERBETH L Z LR bholz,
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Figure 34 Effect of combination of MgSO4 and bisacodyl on SMIT (A) and TauT
(B) mRNA expression levels in the rat colon

The rats were orally administered MgSO4 (2 g/kg) alone, bisacodyl (20 mg/kg)
alone, or a combination of MgSO4 (2 g/kg) and bisacodyl (20 mg/kg). Purified water
was orally administered to the control group. Rat colons were harvested 5 h after
treatment. The mRNA expression levels of SMIT (A) and TauT (B) were analysed
by real-time RT-PCR. Normalisation was performed against 18S rRNA, and the
mean levels of mRNA expression of the control group were indicated as 100%. The
data represent the means + SDs for 6 rats. Dunnett’s test: *p<0.05 and **p<0.01

vs. control group.

109



3-4. KIBD AQP3 D ¥ U R/ BEBE

MgSO4 & B ¥ a VAR KL L7ZBRIC, KB AQP3 ORBEN ED L HIIE
g 50>V THRT. (Figure 35),

MgSO4 Z B E U, 5 BRfl% 23T 5 KB crude membrane 4% @ AQP3 @ ¥
Yoy BB EIX, Control BHIZHE~T, M6 FAREICEN -7 (Figure 35A), =
IZH LT, BV avuvaBlmRs L, 5 HE%ICBIT 2 KRBD AQP3 0¥ LR E
FHBE L, Control BIZH AT, K 80%fKT L7z (Figure 35B),

—7J7. MgSO4 & B a U zfitlxE L. 5 KEZICKIT 2 KED AQP3 D&
NI BERBEIX, Control BIZH AT, M 70%ET L7 (Figure 35C),

LI EDRERMNG, MgSO4 & BV a2 VA EHRAKRET D L. KIED AQP3 D F /)
VERHABIIETL, ZORTRICY a2 D VEMEESHE L ZISRBETHS Z 08
Do,
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Figure 35 Effect of combination of MgSO4 and bisacodyl on AQP3 protein
expression level in the rat colon

The rats were orally administered MgSO4 (2 g/kg) alone, bisacodyl (20 mg/kg)
alone, or a combination of MgSO4 (2 g/kg) and bisacodyl (20 mg/kg). Purified water
was orally administered to the control group. Rat colons were harvested 5 h after
administrations. The crude membrane was prepared, and the protein expression
levels of AQP3 were analysed by Western blotting. Mean levels of AQP3 protein
expression of the control group were indicated as 100%. The data represent the
means + SDs for 6 rats. Student’s t-test: **p<0.01 and ***p<0.001 vs. control

group.
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4, EBE

[ERME TIE—RANC, BBEMETHNE BIRE L LTHAV LR, BRI R+4T
HLHEITIT KIGHIBME TR EOERBFERR R 2B THNFRASNS, LnL,
BTAOHMICELY | B TIERASHERT B DENTONTORER T ET VR0,
TICARETH, FRABFSRZ22BTH (MgSO4 BLUEHaPL) 2 LE
S6. BTIERANEMEHILESTHERT 20E1NE T v 2RV TR LT,

MgSO4 (2 g/kg) HDVIEH 2 VL (20 mg/kg) & FHRFNEM TR OKE L
PRICIZ. WTN b ETKRGEI RS 2SN OFEICHML, &5 4 BE%HS 8
FFFERIZNT T LW THARD bz, —F ., MgS04 (2 g/kg) L B2 (20
mg/ke) Z ARG L12T v FOEFKGEOER) X — 8B LU (AUC) i,
B o OV SR L 2IER U CTh o7 (Figure 32).,

2T, MEA A LIZBICER RS ENM U2 BB L LT, 2gke B
K20 mgkg OBRSEN, ThENBERORKETHREZRTRERE TRV
EDOBEMPELT, £Z T, ZOZLEHENDD BT, TMEFOBREELHMLT-
ROBTHREZMRAT LIc, ZOMKR, FERE LI, BEEZHNSES LBTHR
LT D LBb o (Figure33), 20 Z & LY, MEAEHH LZEICET
DIRDBER L 2o BAR, BEBORE TRV I LR TE T,

ZTNTIRRYE, MgSO4 &Y a PNEHA LEBAIC, BTHERANEHR LR -
12D, AERNFETICEBN TR, KIBOEENOEEE T ER D% Ui R TE
WD KR E R S I E R EE S, BOBMEITHNS 29, KB LM
(% tight junction 2358 72729, KB TOKOE@IEIL, KPR -5 EA7IZ %
HLTWD AQP3 24 L TIThh T\ 5, T Ttk £ 512, MgSO4IXBENE
BHELEMEE S LR, K AQP3 OREBZMI T 270, AR ME[ D
BRI SWSh, BTEREZRT B—8), —F, ©HadLiaBpgn
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BEEZELEETIC, AQP3 DEBELZ{ET I L0, EEML O MER~DK
OWLASTF S, ZOZ LIk BENCKBIFET 5720, BT ERETRT (8
ZE), Lo T, BV a U EERIIHA MgSO4 & 5K 17 258 TIEMA A3 <
RHAREENE ZbND, MgS0s &Y a Vi LGS, KIBEROERZEREIT
ERLTOWELOD, KIBKELEEMO AQP3 OB EIX, EHIZET L TW:

(Figures 34 and 35), L72°b. ZD AQP3 ORBETOBREL, vV a YV Bk
E#LIZIEFARETH o7 (Figure 35), KOBBREEITREEELD DL A,
AQPs OREBBIKFEL TWD Z EBHALNIIR-oTND 6560, Zhwz, fiAKS
BRIZIBENOREEN EH L TH, AQP3 MET LTWeie®d, mERID> & E R~
DKOBENTIZE A LRI L. B aPL0BE LRI, KORIRIEED A5
TV, FRUCES T, TRMBBELZLOLEEXD, ZOLHIZ, MgSOy & ¥
UNEHRALTHE TEMIEMES, LA MgSOs BMEER L LB TERIX
BsEL., EYa VLV ERBEDETERAZRT Z ERbhrol,

ZRTIER2E, MgSO4 L v a DA T 5 L. KRIBRE LMD AQP3 @
BB NRZ = REFaDADFNERBRIZR DDA D Dy, MgS04 X KIGHE B
MROT T =Ny 7 7—ERBIVOTaTA vF T —E A OEM{L, CREB 0 U
bOTL#EZ S LT, AQP3 ORBEEXHMIES (B—%F), —FH, ¥havrd
KGHBERFR O~ 7 17 7 — YV OiEM L, TNF-a OEATTE, COX2 DIEME(LS
L PGE: DEATLH#Z N LT AQP3 ORBABL &L (F_E), ZO—H#HOD
R — RIZBWT, PGEz X endocytosis 12 L0, AQP3 2BV I ¥BHEEX LR,
ZOERITRE TN O>EHATH S 8380, ZDXHIZ, MAV=XLTIEIRELE
AR ENENPMIL LI A= XA TETERZERL TN, LEER- T,
MgSOs & B a VL HFA L2 BA10IE. MgS0412 X 5 AQP3 DML v bir L A,
Y a kb AQP3 DIERTOFNBRLS H b i, RN KIGHIE L MiaD
AQP3 OFEBEIT, BV a P LBEMOEN L IZER—DOEEZR LD EBbh 2,
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UbkaElHnl, MgSO4 & BV aPNEHHLEEA. MgSO4 EMER L v H i
LABETERIBEE L, £V P VBEMoORE L REBECETEANEI A2 &40
mofz, 512, ZOEMAE LT, MgS0s & Y2 DA% L2BE O KIkE
ERHRAD AQP3 DR/ SF — U H3 BV 3 DOVBEMBE SR L ZIEFERIC R DT
HHELEZONT,

HfE, EEREMEREICHLT, TEF Y ARHEIZ LD LT, (EREFES
RRDBEOBETARNFRASIN TS, EYMORBEOEML, EYRMEAEER O
MO0 %, BTRIOHAPLT LHBTEREZEBR LAV LNLEZITH, &
®, BTAICEALTY, ZOBEDIRIIHT L o7 o 22HfIc L, BEFERA%ZK
HIENMBETHLEEZD,
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[# #5]

W, FREAIZZEECETE., RMEHES KD OBBRRZ, BEDOR LA, EBTA
OEA. EHAR, EEMEICED BEMECK T2 EITLY | ERENSBEL 2> T
W3, 7z, BREFICHNONDENLE R EOFT LA FORWERIZ X 5 ERUE
t. HBED quolity of life (QOL) DBENLEERFELE 2> T 5D,

—F. BRIZEBWT, EERFEMERFICE, FBREL LTEEESETA
(MgS04=° MgO) MG &, ZhRBERD BN WEEIZIIRBRIEME TA (e
AR VR) RE ERAEERRLRIETARBHFRAESND,

FBEMETANIEMEE CIRIZLA LRSI T BEANOEEEEL LR 2 &
XY, EEBISET L, KEMER» O BRI~ BHIEL2D, THRN
RETDHLEZONTWD, —F ., RKIBRIBEHETANL, KO PGE: DEAZREL
Na+K+ATPase OIEMAAET 2 ZLI12L 0, BENESEELZED., BER S M
ERA~DKOBIN 2RI ST, BTEAZEERATLILEEZLNATWVWD, $£,
KGRI TAIBE OFEhEH 2 RET L2 L b, BTERAOA I =X bD—2¢
ZEZADNTVD, LLAAs, ZRNOETARKBIZBWNT, Lok Ah=X
LTKEBEBSEADICOVTOFMITE FATH 7=, Lih, BEOBTHN
FFHEN TSI L 6T, FRMRICET 22TV RRUT LA ERNP -T2,

—7 . KO LRI tight junction 23H8E 272D, KB TOKOEXRIL, KB
R b AR BALICRBLL TV D KF ¥ 2 THD AQP3 2 L TiThhd L&
ZHONTWS, LLRins, KIBCEITS AQP3 24 L2 /KOEEIZ OV T, 1T
EAERA SN TWieno T,

Z ZTAMF TIZ, AQP3IZER L, BEEMTAHIR L OKRBRIEME T OB TE
MIZRT 5 AQP3 DEEIZHREICT 2 L L bIc. MEAOHASREMATIZ LI

D, BTRZEEIERTLZO0 T VAR RMT 52 & 2R A7, RFFET
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I, BEEETAE LT MgSO4 %, KIBRIEETARIE LTy A2B vy, DT
ORI EIT - 7=,

1. 7 v MIMgSOs &R OKE LIZEROEN K E & K AQP3 OREBEH) OB
ZRENTT 5 L L BIZ, AQP3 DRBEEN A I = X L HRETL 7=,

2. 7y MIEYa UL EROERS LZBOERKSE L KB AQP3 DRHFESH DO
REMTT DL &bz, AQP3 DEBEEE A I = X LEBRET LTz,

3. AQP3 IEH(LFERITH S HeCla 8LV CuSO4 # AWV T, KB TORDEEIZ
BT % AQP3 DEREFNZ DV TR L7,

4. MgSO4 &, v a v A LIEBEI B TERANED L S ICET BN
WTIHNA L LB, ZOA =X AN OWTRERET LT,

1. MgSO4DETHEAILBT 2 KIE AQP3 O&EIE L1 AQP3 REEE A H =X A
DFFEHA
BEEME T Al MgSO4 DETIERIZIT 2K AQP3 DEFNZOWTHRE L7, &
. T v M MgS04 (2g/kg) ZRAKE L, EFKSEOES L RENREEDH D
W AQP3 REEOEE) & DBERICOWTRET L 72, £ DOfE R, EP /K7 EIL MgS04
BEICEY, 2RABUBREEICHEML, &5 4RFF%ENO 8RR T, BEE
DTHRBPRBET HZ LBbhrolz, £HICKH LT, KBARZEEIL 2 BERZICITIE—

JIEL, BEEOEE NS — L L TRBED RS — VPR LA LMNE -
2o TOZE LD, MgSO4 IZXBETERIL. KNP HLEZ LN TV IBENEE
JEQ LR OHRTIIHRBEATERWI EBHGNE RS, —F, RIBEAQP3 D& 37
BRBERIT, MgSO4 BEICLVRENICHEML, ZOEE THEEDKRFE(LA
BETHZERbrot, UEDERMNL, MgSOs OB TIERANBIORELE DAL
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DIHIIZE>THREOIND D TR RIBHMIE LMD AQP3 DR B4 £
> T, B TEHEIITAE T TV D AT TR I e,

WIZ, MgS041Z X 5K AQP3 ORFIBMM A I = X L% b MEBEH R HT-29 #
Rz RV THTz, MgSO4 13KERH T Mg2t & SOZIZHRBEL . BEELZ LR SH
5, —H. AQP3 1ZRFEED LF IV, BEENEMT 5, £ T, MgS04iZ &
% AQP3 OREBUEMPREED ERICERT 2 D THHINEPERET LTz, £DHE
. MgS041z £ 5 AQP3 OHBEMIL, BEED LRIZER LD TIHR2NT &
DBEAGLMNE IR oT,

BT, MgS04iC &5 AQP3 ORBIMIERA D Mg2td 2 WML SO IZERT 5 b
DTHBHPENTHONT, LD TRy LEB L OHBEZAWTRF L, £
DFER, MgS041iZ & 5 AQP3 DFEBEHIMTIL, SOLIXEEHT, Mg D AN EER
BEEZHESTWBZERHALNE RS T,

MBRANICERYIAENT- Mg i, 7T =BV 7 5 —BE2EHILTAZ EREMLNT
W%, &bIZ, 77 =NBEY 7 T —BOEEIE, cAMP Z#MaE, YuiA %
T —F A DEMEZSN LT, ENEEERF cAMP-response element-binding protein

(CREB) #V VBt 5 Z &nmbhTWnW5, U rB{tah/z CREB X, AQPs
DEER{REL, BHRELEMEED, 2T, MgS041Z k5 AQP3 RBIEM A &
ZALZOWT, ZORKICERE LITVRET L7z, £O/RR. MgS0413#iarN Mg
REZBMIELZE . TToNABEY 77 —EBBIOT T4 3 —8 A 2{EMHL
T52¢, BXUCREBD Y Vb2 TT#T L EBHALNER ST,

LEDORERD G, MgSO4 13HIfEN Mg BEZHEMSELZLIZLY, TT =1 E
VI T—BERE, T rF T —F AEHEBS L O CREB 0V UERMEE TUE S 1,
RIGHEE LD AQP3 Z M2 Z EBHLNE 20T,
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2. B =3 PAOBFIERICI 5 KB AQP3 OEHIH L N AQP3 B A ) = X

D DR

Y a VOB TIERIZET 5 KB AQP3 D&EIZMEt L7, 7 v Mzed =
PN (20mglkg) EROFE LI Z A, KIBD AQP3 O F R EHBRENE
5 2 IR OERIZET L7z, $£72. AQP3 ORBET & THIRADRRE(L
DAL TV, S EORERNSL, B2 VUIKBD AQP3 DRBEELZ KT I
®HZLICEY, BERLMER~DOKOBEIZMEI L., BTFERZRLTY
5 FIREMEDS R S Tz,

RIZ, EFT AR EDLIRAID=ALTAQP3 DEBBREXET I LT
DWTHRE L7, 9. BV a VLpERE, KIBHE LEMRICIER L, AQP3
DRBBZELRT I TR OWT, HT-29 Mgz AW T, £ORER,
BV a UV ERE, AQP3 ORBREFET STV S RRERIIEVZ & A L
Lpolz,

BT, B a UANEENIC, KIBEO AQP3 ORBEL KT 7= liettic
DOWTHRE Lz, BV avlidkig~rsa 7y —V%EETIZE, ~7u 7
7—UBEALT D ERIEEY A S A CORWHTLE L, COX2 DOREHEME
LT PGEe 33 MW E D Z L BIUTNF-a %° PGE2 I3 AQPs ORHFESET
SHEDLZLEBMOENTWVD, £Z T, BV aPipE#E~s e 77— U k{EEL
L. TNF-a ®° PGE: 2 WS A 0ENE <27 17 7 —3 Raw264.7 fifg % v
TR L, ZOER, thaviid~ru 7 r—U2EEEEEL, TNFa b
FUOPGE: DEAB LG ETIET S Z L 3bholz, 51, PGE2 23 HT-29
il > AQP3 DRHBL = FEHPOELNE T I®H Z ENHLNE 20T,

UEDRERNG, B aP)WIE#E, RO~ n 7y —VEEELSED Z
LIZE Y PGE: DEABLIUCHWEZTTETHZ L, BIUOZID<w/rT77—VD
EATSH PGEy 3, XT7 774 VEF & L TKRBFE ERMIRIZIER L, AQP3
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DORBEETIHTWHWEIENHLMNE 2T,

3. AQP3 {EMEAVIHERI D KIE T DK DERIZ KT &
ERL7=& 52, KIBDO AQP3 ODRBEBOEENC LV | KOWXENGEEHT D

ZEBHLNERoTEH DD, AQP3 OREBRETII/eL . AQP3 DR L X
HleHE. RKBOKOEERIZED LD REERE KT TMTHOVTIEIRHT
Hol, £ T, AQP3 OEEREZFAE L 72 BRICKIBITIIT 2K DEIEEN & D L

HTEALT D2ITHONT, AQP3 {EHALIRERTH 5 HgCla B LTt CuSO4 & H
WTRET L7, HeCl B XU CuS04+ % 7 v MZEBNEE Lo R, &5 1 KFHE
UNIZTRBARET D Z Lo olz, —F ., HgCl B LT CuSO41%., KIBEWIZ
FBER LT AQP3 ORBRICHEELRITS W EPHABMNLE 5T,

LI EDRERN G KIBHE ERARICBTET 5 AQP3 OW¥REAZHET 5 &, T
FINBETHZENHALNE T, T2, EBMNEH T TIZ. AQP3 241 LT,
AITERER 2 b MERICEE S, BPKDBEIRE SN TS Z L bR TE
T,

4. MgSOs & Y a V)V L DHFABRB LTED A B =X L OfiFH

INET, BHROBTAREZHALIZSE, BTEABERT 21ENITONT
DR BT R0 oT, 2T, MgSO4 B XUV 2 DL E6H L5
& BTERPEBTINENLERF Lz, Z0/RHE, MgS0s (2 gkg) LB
2V (20 mglkg) ZFAL TH, BhAKGBOEE K — 8 LOELRITIZ,
WA OB RS D VITHERDRIIR AT, Y a v VEMBEROZRS
CIEEFRRTHD L BHLNE oz, —F, FFRARE LIZBOKRBNEEE
i% Control BEIZH~TE < . MgSO4 BB 5 L IZIZRBE TH S Z & Bbho
7o T2, FRABERORBO AQP3 0% /7 BRHEEIX, Control #iZH~
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THERIELS, ZORTRIYaVVEME SR ZEIRBETHD Z L H1H
bnkigol,

UEoZ s, MgSOs & B a P26 L-BOE TEMIZ. MgS04 B
MEFL D HEFH L, B aVLEMROBE L ISITRBE THLZ LBRHLMNE
RoTe, EHIT, MgS04 & B H a UM LIza O RGN L i Mia0
AQP3 DFEBINFZ—p, B a P VBEMR SR EIZIEFRRICRS Z EREFOHR
HELTEZONT,

AHFROFER? D, BBEETAIB L OKBREETRIOB TERIZBWT,
KIBD AQP3 DRBENEERBEEH > TVBZENALNE R MAT,
KB AQP3 OBREAXET S L, THLABETHIZ L LHLMNE -T2, AQP3
It FOBEICIEO TR HERBE LTS AQPs ThHD, 5%, BE AQP3 O
HREABLUOBE L KOBERNICOWTIOROMAEZRAT LS ZLICLD . AQPs
BHE—Fy M LTEHTeRETRIRCLBAIOBAENFRBIZZRD D EEZ D,

X5, APFFEICE Y, BTAIOHRABLT UHEBTIERAZEB LN &A
O THLMERoT, EHORBEOEML, EWMMEEER OB SR
e, BERFAILHTHIRETHD, 4%, BTAICEALTLH, ZOREYD
BRIz ET o A2ARICL, BEFRZR? ZEBRBETHD LEZX D,
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(3 #]

ARFRICER L, ¥aaBE) 2 55, HEELBY £ L 2RRRFEREGEER
Bl F BIRIGESEMEB L E 3L, BEATHILR L EFET,
ABFRIZHT2Y . o0 E, HBIERVHBAZBY £ LEFEE &
FRENICIRS BHBILET i, DL v@ELE L EFEd,

KRRICHTZD . 2HOMBELHHEZHY T LERBEHREELRED B
DHoEE OHEREEX ZRICECEHE L Ed &3z, EHLE L EFEd,
AMRCHTY, BxOMEH, HBEE2BY £ L -EERKERGEEE FH
X K, RBRFRFEELHEDEBRAHAE THEBIT RIOEEHBELET,
AHERICHT-D . ERHEH N EEE T L ERBRZERSELE LABS
K. ¥8 B K &&EXE K. BHILK K. 4 #BEYPT K. =fMHEF K.
REMZ K, mEALED K A4HBEE K. SHAHET K. EFHBET K,
FRAEE KRIZBEHWZLET,

AMELETT DICHD ., BxOMEEGH, HES LBV £ L BRRRFEeS
BEOERICE BEHELET,
AFEEITOITHI-D | BROBMELBZOEMGEBRIT TSN Lz LT,
BEOSERLET,

REIZ, TZETHREXATINAEELRICLH OB L 1,
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