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Abstract

AIM: To observe the differential expression of
AQP3 and 8 in loperamide induced constipation
in rats, and to explore the role of these two pro-
teins in constipation.
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METHODS: Thirty male SD rats were randomly
divided into five groups. One group was killed
at the beginning to measure intestinal transit
function and the expression of AQP3 and 8 in
human colonic epithelial cells as basic refer-
ences. Loperamide [1.5 mg/(kged)] was given
by intragastric administration in the remaining
four groups of rats to induce constipation. Two
groups of rats were killed on days 3 and 7 after
initial loperamide administration, respectively,
while the other two groups were killed 3 and 7
d after last loperamide administration, respec-
tively. Intestinal transmission function was de-
termined, and the expression of AQP3 and 8 was
detected.

RESULTS: Intestinal transit function kept sta-
ble (67.72% vs 58.64%, P > 0.05) throughout the
experimental process, while fecal water content
decreased. The fecal water content could not
return to normal 7 d after stopping loperamide
(229 g+1.17 gvs 0.80 g £ 0.27 g, P = 0.01).
AQP8 expression in the proximal colon had an
upward trend 3 to 7 d after the initial loper-
amide administration, greatly higher than that
in the normal control group (P = 0.00). Seven
days after stopping loperamide, AQPS8 had a
rising trend in both the proximal and distal co-
lons (0.43 + 0.31 vs 2.66 + 0.87, P = 0.008), while
AQP3 expression declined (6.37 £ 0.23 vs 0.79
0.13, P = 0.015).

CONCLUSION: Loperamide enhances the ex-
pression of AQPS in the intestine of rats, which
facilitates water movement across the mem-
brane. Deficient water absorption may play a
role in the pathogenesis of loperamide induced
constipation.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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HHY: WLEEoR T B M 0 K R AR AL AL
KiBiEFEG F%EFPAQPIMAQPSE Y A 1
mMRNAZ & £k, IR3E0 T et i X fAE 5k
BRI 5 AQP3Fm AQPS# % v,

Fik: SD & K A30%, RbLL A 540, AT 44
B AL e 128 K R, Al 45 B 5 i h Re R 4 R 4R
LHAQP3, 8REKT, MEARBERE L. H
AT R T Be1.5 mg/(kg-d)# § , iF Fi&
B R THEENFEI, TRAEERT G H
3. TREASL—AAR KR, A 2E ik in &
AQP3, AQP8% &1 A A mRNA X & & ik,

R XRERSKFESFFEAAEA T
PR, 15557 d, B AR FR
BB K IRE EEF(229g+1.17 gvs 0.80 g+
0.27 g, P = 0.01<0.05). Xt f2 P, K R &0
it R Z A E(67.72% vs 58.64%, P =
0.971>0.05). AQP8iZ % £ iA12257 d EFF, 5
AT dBF AR YL, 2 F A %t 5 & 3L(0.4340.31
vs 2.66+0.87, P = 0.008). AQPSfL 5% % ik 4524
ik EAt B G, B EFASREAL
it EL(15.96+£2.13, P = 0.00), 15257 djs
FAAFOR B, 54247 dbEk, 2 FALITE
& X (6.374+0.23 vs 0.794+0.13, P = 0.015). 4%
% )a, AQPIE L I st 4 kK Tk, 5%
LA, £ F A %t 5 & 3(0.20£0.06,
P=0.04).

ZEiR: BUR T R At B4R B AR A K K45 AQPS
ik, R B IR KIE R Y B A KE
i SR AL,

© 2014 TN B ETARATANE.

FHETR: JEURT R, AQP3; AQPS; BB &5 Bk

B DIRIN: ABT T AM 2 LI A A A IR, BT
Bk T R st KB B | 69 % va, AT I ST AR A9 AL
1, At EARBT FAR AL IR AT G T b AR A

2%, B2k, BRE, AT, IR, HIoR. BIR T i
KEEWERN KEEESAQP3IFIAQPSRIFIT. HFRIEA
EILZYE 2014; 22(7): 969-974 URL: http://www.wjgnet.
com/1009-3079/22/969.asp DOI: http://dx.doi.org/10.11569/
wcjd.v22.i7.969

WCJD | www.wjgnet.com

0 5I5

ghilli bR AN oy A R, PR T A0 i 5 RO,
5 4 JH 2 3 Ry 5 W K o WO B2 B AR K
W SEAAAE T LA D AR ) 4l o i b4 is
I S e LIS, AL A — RS AT R
P 1) P A LB R0 A BT AL, RO A s K
G)F Je /NGy 1 JTO Ik A1 RE, T 4 RF 45
AT, IR TR B LIRS 258, WES0A R
S 2 R I B T A0 BT R A2 AR A O AR
F 1%y fi VR H A P 4 2l X 3 K
L 400 3 i 108 5 20 B W i o e, A FH SR A
fEAMBETRL (R 254> H B WS I IR T %
0 i Y05 i 5 7K 3 T R A R S R 4R TE
A SCH S A T R T 15 KRR R A Y
AQP3. AQPB[FKIEZA, IRIEIK T 2
SIBURY P SRR 4 & E eIV €Kil 7P TaslA
(IFEHI.

1 #RREE

1.1 A4 8 SDARI0N, G, A 145-165
g, T B b N B A e A X R 2 Bl ) s
B P [SCXK(4)2007-012)]. Wik gt, YA
AU ZE AL SR, =N E20 °C-25 C, WE
45%-55%, NI GH, BIRE %12, 24 hEH HJUK.
IR T RS 11101952, VT 9501 5 B2 24 I 47
HIRAT]), 10%35 P, K 5256 H 257 IR T 1%
T IR BN 5 N 2 5 BB S o 1 ) 7 B (4
W°020.5. 1.575 mg/kg), AEBLER /KN, RNA
FaE FIRNAlater(1# [E QIAGEN); RNAHHUA
TRIzol(3£ [H Invitrogen /s 7); DEPC(FH IR P34
WIEARA R AR, By Ji(Sigman 7)), Wik
A & DDR047A(TaKaRa’s i]); Real-time PCR
7 &SYBR Green PCR Master Mix (3% [ ABIZ
), HABR T A = 2y Al R R B O L
5804R. & FPALAS T INFEAS . AN LR
11 (45 [ EPPENDORF 2 #); 7900HT 24 %% ¥ &
PCRX (3£ EABIA 7).

1.2 7k

1.2.1 3143% 3t #rRNCBI GenBank# ¥z /&, L
GAPDHAF XN ZHFEA. N HPrimer Premier3.0%K
4 BT HPCRE Y. 514 HInvitrogen/A A
FERD).

1.2.2 S35, AR 2% S CHR[SHRIE
LT ISR, & SDRFR30H, B/ NS4,
BT URI A8 — 2K, IEEIEH K R &5
1F B SR A ., SEIN E BEQPCRAT K L 45 1 20
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Wi £RHE
B A AT %A A &
vk T e T VA #5

ER i1 £l FEHIR N bp) FAF LA

AQP3  GCCATTGTTGACCCTTATAACAAC AGTGAAAAGGCGAGGTCCAA 150 foi/%; ff , i‘;}fg

A0P8  CTGTGTGTATGGGT GCCGTCAA  AGATCCCACCACCTGCCAGGA 102 W 3% W B A K 4

GAPDH TGGGTGTGAACCACGAGAA GGCATGGACTGTGGTCATGA 102 9 BRI o

pax izl EE4A HERIE(3 d) FERYA(7 d) FEEIZA(10 d) HERYA(14 d)

ARE 175.42 +8.38 176.56+12.08  195.52+18.74° 215.75+17.04 250.31+13.35

HBE 27.50 +8.45 22.34+6.22 23.89+8.12 26.88+5.20 28.75+7.42

HIKE 28.50 + 11.01 34.14+£12.62 32.84+10.58 44.79 +16.95 47.08+17.38

HBETRE 4.14+0.69 4.02+0.88 3.32+0.84 1.78+0.62° 1.74+0.33

HETR2 7.43+0.96 7.56 + 1.45 5.70+1.64 2.58+0.83° 3.16+0.72

HESKE 2.29+1.17 3.54+0.64 248134 0.80+£0.27° 1.39+0.42

BRI 4214 +5.70 37.00+5.37 32.69 +6.89 39.10+12.27 43.73+6.89

PEREITDAE(%) 67.72 63.10 58.64 58.92 61.35

P<0.05 vs [EAH. HREB. HKE. EETTRE. SIEEREEVIE « inEE, IpEEalIEERIIE.

ZLAQP3, AQP8 mRNAKIA, JHENFEHES H 2k,
el 2 VU A A Ry S5 43 AV IR T %15 mg/(kg-d)
A B ER /K BC B AR RRE B, EE 2 d, $E7 d.

1.2.3 MEEAF: (1) MAIE M EE: 3 TR T
e FHEE3 . TRAMF AR H3. TRIWGHAY
S e TR B R, KR, 3
RIS, ()R A HEE 56 A 25 7 A7 B 3
fITREE: AEVSUR T G TR 53, 7R A 24 )5 5
3. TRAGE—K L. KERALSERT, 25 ALE
/K12 h, H10% 1) Pk k2 mL#E H, 40 minf5
FUUMENE AR E. K ERARSE S, TR HE, 105k A E
7B EN Sy e ok i e i 12 N M=) 7]
B N R 19177 T R i e o L L 7R = M W =R
HIHE K E, BB TR 1A, ZEAR Stk
A W0 S i 308 1 AR B i T o Y B M Y
HESEAC RS, o e R S K 5
WA E L. 4% N A AT BORHERE
I3 (%) = [BRAH S L5 WA 1] PR PR 5 (cm)/ il i
K (cm)] X 100%; (3)5EH] & P CRALIIAQP3,
SATI: ALY B ) AbFE S S BPAE R W2 omilt b
ST SR L2 cmizd vty 25 fig OB e iz B 21 27150
mg, APBSHWH LG, MR A SfE T ZUAT
[IRNAFEFIRNAlaterd, 4 “CUKAH P ARAE.
BIE A S5 i 21 28150 mg RN Alateri® A& 41455
Ji FHTRIZolIA$RHUERNA. B2 uL RNAJIA9S
uL DEPC/KHr, 28405 0 B E RN AFE
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76260 nmA1280 nmAk (I IEFE(A)E. RNAZEREE
FHA 0050 FEAE S . $%2 R eal-time PCRIRF &L
WA AT SN 9 P CRE A, SN B AR RNy
20 nL(SYBR mix. Ff#iicDNA. 7K. FJiF5 14,
NS5 410.04 2.04 6.8, 0.4, 0.4 pL),
SN AR 95 CHIAEYEZ0 s. 95 °C 554 60 C
30 sv PEFRA0IK, fJa IR ihZe(95 C 15 s,
60 C 1 min. 95 ‘C 15 s). ZEABIA #]7900PCRIX
RN BRI AT 3AN AL, TR )
WL T8 I 23 BT SR A A R it 39 {70 A 28 (threshold
cycle, COFAHXSHE Ve &, P TREA Z 1] 1)
FbAE. SR 05 6 QP CR & b AT a4,
THHACt = HPIEEKCt-I ZEE I CE AACE = ACE
(EHEA1)-ACt (IE A1), AHZE A EL = 27, o e
i HR A R BB v M 1.

St Goik o bR HISPSS17.04K 41
HEATHA AL B, BT i3 Himean + SDR IR, K
FH BRI 25 25081, P<0.05S W ZE R GG 24E
X P<0.01 k25 RS E X

2 R

2.1 B4R R — A b oL g S RIL I 7 d, SR
IR ARAT R RSET. 37 df, AR RUALIE
WYL 23 A AR IR B W T, Skl
i, HEE S8 b, UK SR T 2 5 ) i o
B ) SR A G, S0 S /K A 5 A R A AL ()
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B SRR TR (523K 5257 RA

1 AQP3, 8 mRNARIZRIA. A: AQP3; B: AQPS.

R B B R (P = 0.022), 1524514 d, FEH A
7K 5y AN RE A R KR 2 1E % . iR fe b, K
B e RER R A SR @P = 0.971). £413)
WA 25 T UM BN 380 A DL R B8 €5 22 00 (3R2).

2.2 K RAQP3£A I firh, 45iAQP3HE [
S HLIEHT FTE, H 5 IR 6 AL L iR 22 R R4
TR U(Eh 2453 d, P = 0.998; 45247 d, P = 0.994);
15 2] )5, AQP3TE4: it i e 8L 88 F R, HI1E
WO IRAAALE, 2R G EE (P = 0.04); 4
Wizt v FIAAEAF 253 d NG, 15247 diB i
n, HIEE AL, ZR LS FE X P =
0.88)(l1A).

2.3 KRAAQP8E A AQPSIL i # ik 1E M J5 A1
BN, HIER AL LG T3 X @P = 0.537),
52 JaRIE LI, 15257 dERLT AL, %R
geil i (P = 0.008). I ik 45 2 Jo i
TFR KT, ZRA S ERE P = 0.00), iE
BT dfF R AR, SRR AL, Z R g
BEX(P=0.00), 15257 djg HFREHR B, 25
HE2AE (P =0.015) (K 1B).

2.4 RSk AT FE PR SR AERE T, W]
T35 T J R D R 4t i b 2 % R €. AQPS
BEEOTIES KRS MR, F260T B
MITT 5, A2 AQPSTE E A (4, FRLLh 24
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IR SRR SRR (S23 R (5207 RA

RN %, AQP8FIL T, 1524 )5 AQPS
TECE AR LR IR IEE— 20 R B, ety
R BT 155 R, W 5T 45 5 HPCRAG I
HARIEMAAS) i HAT 3. AQP37ELLE
R AN M g, S A AR AN P R LG
AN HEIROR 5 R WA QP3 B (T I 3 45
R, g AR IA AN, (2 AQP3E (1
FERE R (33, [£12).

3 171E

1E A NARZAT 5 K 5 h65%-85%, 2 T TI{H Fik
WOk RELREL R T A 012 wkA7 A H B
PR KAE” AR R IZWikriEZ —. i L AMTAH
FEAT N K 7 WIS 4k R 808 IR, (R &5 1
b R o3 A R, BT 5 i R, A
J 238 1A 45 W K o WO ) 3 B AR /KO T
R P A K A3 1 BNy 1 i i 4 i
AR R A, BT 0- 13RS [ 4, 34k
Fe AN N Z DA AE6FAQPs ik, Hih AQP3.
AQP4. AQP8. AQPYELi A KIE. AWFF L
TRITAQP3 L AQPSTE K T 45 W W 52 iR T i
ISR N R IAAE . AQP3, 84 Tl L
AP, TR N K A RO I N L, S
JIE N IR BT . AQP3LE L i 45 o M L KAk
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BIRF F A 2 20RO 2 B W R Ak
BUH 2R T/ E B A B e T 45 A (i
Ca™)". ML ALA [, PHATAQPsHE M AN,
AQP3 LB IIE SEAE B+ 1 2= PR 1 A 55 (pHL 7.4-5.6)
R KT B A A BB Cat i B
BRIV AQPsYIAT SR, X AQPs 4Ly 7Y HLAT il
e, X PhCa® SR F 3 A T R A A
Ca’ B 4% 5 $ ma I J8 A (038 K W B R
B, 5 B TR s B pHAM A FARTR], 3 5 Aol
IR et o VAN S S DAL YN L INE 20 W
PR, 7K I8 TE B 6 RSO DS g,
W BA B 7 E T DI RY i 2 AR M B 11 2 ik i
(088 ) AH ELAR B B, A LA T3
SE AR ZS . H AT S0 A A IR T 11 195
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HATAERT 7 FEAE L, ny 400045 o 25 1 R0 B A S
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KIg K, Pk EK SN BUER. H AL
TR fe 2 I U A 1 A B

SN
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