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Abstract

AIM: To detect the expression of aquaporin 3
(AQP3) in rats after resection of two-thirds of
the colon, and to assess the effect of Pulsatilla
decoction on AQP3 expression.

METHODS: Resection of two-thirds of the colon
was performed in rats. Rats were randomly
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divided into a normal control group, a model
group, and a Chinese intervention group,
with nine rats in each group. The Chinese
intervention group was treated with Pulsatilla
decoction. The expression of AQP3 protein and
mRNA was detected by immunohistochemistry
and real-time PCR, respectively.

RESULTS: At the first week, AQP3 compensation
was observed in the colon of rats in the model
group colon, and diarrhea was improved.
At the second and fourth weeks, Pulsatilla
decoction treatment significantly reduced the
compensation time compared with rats in the
model group, but did not alter the expression
level of AQP3.

CONCLUSION: The expression of AQP3 is
increased in rats after resection of two-thirds
of the colon, and Pulsatilla decoction plays
a positive role in promoting Aquaporin 3
compensation.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Aquaporin 3; Pulsatilla decoction;
Colectomy; Diarrhea; Immunohistochemistry; RT-PCR

Chen TY, Tang XG. Compensation of aquaporin 3 in
rats after resection of two-thirds of the colon: Effect
of Pulsatilla decoction. Shijie Huaren Xiaohua Zazhi
2015; 23(30): 4871-4875 URL: http://www.wjgnet.
com/1009-3079/23/4871.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i30.4871

fik 2

BaY: i@zt K RAT L 52/3 014 5 st AL A

4871

mhEEH
# & (International
Agency for Research
on Cancer, JARC)
20085 % T4
A K 5 4G
B I BB T F
HARE 2w A
LA A
T FAR R T I S
Fo SLIR TR, M R
7T ALK T
MR B, W
% "‘%1]55}‘53&. E

B A 5kt T
%ﬁ%ﬁ%%ﬁ
RH R TR R
SPHF KT,
{a KRG WLIB % &,
FRE AR LN
HE T AL
EJFeh—KE .

W& 5 FRE
ARG A, A, £
EEIF, FEA
RBAEH-F
EX%FkisER
5 il A

2015-10-28 | Volume 23 | Issue 30 |



FRERT, . AQPIIERSSH2/3UREHNE R Z MBS INEBFID

WA B A i

n AR A
W, KiB#EZE
3(aquaporin 3,
AQP3)5 il K
26 BN a4l
X, EAX S
LR R, VA
M. B X AE
ok i
BB AK %
FERBRARME
T, HE T ER
BERELE T R
fE 7 & . A2 AR
R Y150 mL
K4l it S 4E HE
TR, LB
ERmBEILT T
RE L. TV, BE
R i ¥ AQP3
0 kA LR R
)

e £ BHE

F Y E Y R 5B
RA: AQP3 £
KR gk
RAEERLEH K
IR A ARAE
3 e AR AR A
S H MAQP3 A&
W 1 K o Bk P
W AE R, @t s
btk ik kBT
1% A A AR AL
A AQP3
EEMIE, &
AR B, B
WERAE.

J3aishideng®

WCJD | www.wjgnet.com

B G KF A TSI, IRITFR AL
7K i 38 % & 3(aquaporin 3, AQP3).£ 7 5] A 8]
P AU G R FH T L ¥h, i A
WGRESBTREAMARG R ERENEL
FRAEIE 38 FIRIE.

FHik: ARAEE, FXAS AR, %
eta, P FMEIA, H4H07, AIHG
KEAH T, SEABF R LR ERT S
PCREH K, LIRAQP3 ) K12 H L.

R @I ERBEAIN, REFH1 wkEREK
BA A EMAQP3ET A § KRIEH P Im,
WLIB g2 KR A48, miBt REH2 . 4 wk
3+ P 25 F T4 3 b S B LA A LR T K I &
KB AR FHEEAQPIM KL, 12 X
AR EEEFTRAZG T,

it AQP3IAL e KiE 4 A HARAZAT
¥ G k5 T AR BEAE A

© 2015FMNDEEEEREDSRATATE

KB K BEEERRS; B:H%; I
FRI5; AL, RT-PCR

BDIRR: &AM ARE B A F LT LR,
AQP3EEE S M K 5B F kX, FHE
AT MRM L EM, AT GB TR IR RS
23R AR Bk R B4 AMas KRG &
ALK, BAR 28 A -akF TR,
BRI Kk A BB B R K

FRERTF, B3R, AQP3ERREI2RReB R =kE3k
SZWEHAIFIE. BFRENBUATE 2015; 23(30): 4871-4875
URL: http://www.wjgnet.com/1009-3079/23/4871.asp DOI:
http://dx.doi.org/10.11569/wcjd.v23.i30.4871

053

/KiE1E 5 H(aquaporin, AQP) &4 Aii 75 4H AL fiE
AL CHALIE” HIAFAE, FEIEHIKIE )
B ORI TEA(AQPO-AQP12)!, 1
1, AQP3 L ELAE Jig il A IF S5 b 2235, XK
W R R Y R R, 4 E IR
A5 B R ARG AT 155%-30%, AR5 — B
RRAE (0 2 A e IE T, [E Ah RS,
ZMES S IETAQPSH X, HAQPsHI & &S
Jor T K B I L. 7 4 1 R B e R B
AQP3TE R B 25 W KB VI Ja A A5 .
Hb, hoigh &inyT 2l N — KESTiEH,

4872

T RAFAL G B AR R AR 8, IF 45 5
B2, BURAME, J5 ]Ik B E4f (iR 7 ROk
MR P PG BR A A R SRR Tk
2 o VA9 ) B AE VR ST IS R IE 2>
B R yay 7 BT, R, SRR R AT o
B2 PR LR b %, TR VIBR4S vl i
SMAAZ N, SO R, A3 2 D320, dedife
e Hk, 32, BV B, InE
I f A, SRR E SR, ASRETHE PR,
HAKS, BUSMA Y, i (RiEEYS5)
htiE: 52K, TAM TS, &RE A,
CASIE B 3205, WK SO, 48 IO, Fstez
SARERAL, TIBUETS TR, TSRS, o
Fiti 25 BRI IS, BRI ASTE. 7 &
Ja, MSCHRAAE R, LRI, FRiE TR A AR
157 AR, AR S AR K B RS i O
TS . SO Sk 5 TSR, A TR A
e, WL LR 2 Tk, MEEXF AQP3 IR

1 RS

1.1 A4 {eRE & AEFESD KRR, B )1 JBEE 2B s
I Zh P IR 4R 5 SCXK()11)2008-18]; M
LS HHA KA. ARE . FOE. Hm. &
B 35 R N b R 2 Bt B I 2= Bt A 245 s 4 A (R 4w
Meeh-Rubner2 s HRE AT AR H K SRR A 24
FEAE N6.255, A LL60 kg NHE, AR A5 )5
PR 2 A EAN: F3%$50.15 g/100 g, 3K
0.1 g/100 g #EH10.1 g/100 g« ZEJZ0.1 g/
100 g); /KiHiE & E3PIA(SANTA CRUZ
BIOTECHNOLOGY); PCRIZF&( LS K
#1254 IR A 7); LightCycler967%¢ )t 5E EPCRIX
At BRI R A R A F); b RMEH
AOLYMPUS/A #)).

12 7%

1.2.1 22 5 AR R R RBEHL A xt B2 (AZH).
SIS A (BAL) AN 25 Filse B 2H(CA), 49,
SRS NAL-9. B1-9. C1-9. 341 KRARIZE
1 d REZwREE S, A4TERT A B C
HATEE 23V, TR G asmim) &, RIGHE
i I SIE N IR KB T mLTp &g, 1524
VA B Rk, S 5 B L 7%, Horp, C2
KEMARSEFIRETUAELSAHRER 1 wk.
1.2.2 ARABM: TAREHEL. 2. 4R
WAEHHI R KR, REEIE B4 1 E
FHIFRBAL IR H R, —38 50 S R B R A R

2015-10-28 | Volume 23 | Issue 30 |



liSe S8

1 REBHERALIFER(x100). A: BT IR B: AR EE1E; C: ST 582/, D: th2i Hiiscgas 84 /5.

— A3 TN ] 5 R H A . O S K BR
22 ) AGER 22 B S 56 sh P Hh i Gt — Ab B
1.2.3 #ml: (1)RHRA7 FIFs A0 B HE ELRN A JF
S HeDNA, 1TRT-PCREI; (2)E EWiR
#98-12 hF AT H LU K, A, A0 A,
o AL et ] BB WL 4%, FF HImage-
Pro Plus 6.0%K {H3E47 %5 BE 40 A 45 BT 35
% & {8 (mean density = IOD/area).

Beit A0 38 HISPSS19.0%0 1% 45 Bt AT
Gt A E: XK RAR T & FROL % EE,
PA K RT-PCRATEFIf2 Yl 25 imean £ SD
TR, FEEIER AT I 77 2 57 H1(One
way-ANOVA), P LLE FLSDZ%, LAP<0.054
Z R BA g E L

2 B8

2.1 XAREX@BEL AL KR TAREH
RIFUEHEE, KMEIES. B. CHKRTAIEL3d
Wili SEARAE, WA RAE R BB Y, B I ]
HER, BT REIREE, K ZE Y, HCH
SRR TBAMEE. Hd, B. CHSHIR KR
ARG —EARME, TARFHSRANEORILT, fif
HIRIWI& DA, FE, RAERIR, 5ABAL
KR T ARG LRI R E, 552 RIET, f#
TR IR TE B 21, SURIRR, iEvi& H R
DB R e Je FH2E, (B 5 i A K8 v Y

Beishideng®  WCJD | www.wjgnet.com

W45 11, BEIR 25 R WA T3 Ak s i .

2.2 IR ABALS J &80 T AL E BB T %
2y H AL G D) Roos: DI R
FFERRE MBS, B, TRk E
MORGEAE, AR S IR] 5T % b B P e (5 28 W] DA
KL, AQP3MRIE F B HIEL IR =
R SR, B o (D).

2.3 ¥k EE/L FImage-Pro Plus 6.0%/4F
RBHAFRCE FEE. Sitbss Rk, 2o
B. CHF K4 AQPIHIRIEAE. 2,
4J5 Y8 AL A BT in(P<0.05), CAHEBALK
AQP3PHMEFIE I 2 FE AR 75 56 1 & 38 hn 58 iy
B(P<0.05); (BF)552. 4N, WXL ZE R
Gt L (P>0.05).

2.4 RT-PCRA& M| 53t H 22 Yh 3 IR ARLRT-
PCRAGI, Jns| 2 F0n w2 52 K 4 T C /i
BIFE15-252 ), BERFRIE R, mERIL, A
13cDNAMKJE J 41 756 RT-PCRET I EE 3K, B
BEERE Ll E . gt e R k2, B, C
HAQPIEFIRE I FILAER L. 2. 4F%A
ZH 15 (P<0.05); CHAQP3 KL B AL 1 7 1
JHEE AR (P<0.05); HEIZE2. 44, WX %=
RIS FE L.

3 e
3.1 S AR A B B SDOK B ARSI RN A B i

4873

. &, AQP3TERRE2/3 R ENBEHRA 2 MBS 2WERFIIT

mel % g 5
AILAVRA KR4
W 2/3 btk 0l AR
kA, B
Wtk KRG W5 84
gk, FPHEAQP3
FEE e K
AR AL PG A
F i it A A b 25
akHpFm,
EET PEEL
E%xmEF R
JE Wy IF K g R A
HAEFELLA
A BE L.

Wi AEE

Bt KA LW
o SR AE I s SR 9%
s, EFFRAQP3
F AN DL R B,
PP AR IS IR 2 FRAE
N, BeASTH
B e TR, AR
BT, A
W R & e K R
BARAET IR
WA gy Gy, B A
P h e A
AR

2015-10-28 | Volume 23 | Issue 30 |



FRERT, . AQP3IERSSH2/3UREHNE R Z MBS INENFID

R 1 AGPSFRIAELLR

WA %H
ak#am, £t
TERELER
kAP FATE (W
Eik) , Ttk
K, Tibk
B Z I, A A
fg A, i b R Y
Hak. FPvAa sk
A, kR
BNk HE,
FHah A, BR
B, & A AR,
BT AR ZE K,
EX 3 SN Ed
B, BRAREZ
EEMEA, BK
L E&d

J3aishideng®

A F1E 528 B4

n oD n oD n oD
AR 3  0.3516+0.0521 3 04147+0.0814 3 0.3795+0.0758
BZH 2 05364+0.0737° 2  0.6938+0.0856° 3  0.7372+0.0677°
CH 2  0.6582+0.0325° 3  0.7290+0.0523° 3  0.7528+0.0671°

WCJD | www.wjgnet.com

°P<0.01 vs AZR; P<0.05 vs C4H. AQP3: X EBEEMES.

#+& 2 AQP3 MRNATRAIEELER

8 £18 523 |

n Z—A ACH n 2—AAC1 n 2—A ACH
AR 3 1.4197+0.3521 3 1.3544+0.4012 3  1.4791+0.4457
BH 2  49564+0.8739" 2  6.5238+0.8856° 3  9.1274+0.6675"
CH 2  6.7782+0.6325° 3  7.5390+0.6523° 3  8.9323+0.5674°

°P<0.01 vs AZH; °P<0.05 vs C£H. AQP3: JEBEES.

5NHAL, & T B V) Br s B, S 3R 85538 B
PR, SR IGHCPL B, A BT R S 1R
I Ah, SDK B 25 WU P, H AR FR A
gERE TR RANSIREE, BrCL, & AT
VEE, 8T WS 250 FL I R

3.2 BURAB ) 69 i3 Purdy 2 E XK B
A7 Wi DI S 06 5 (1 58 1 Rk W22 31 1 &5
HAQP3HIFRIEA BTt hn; [ P 4T 2 AH S
FEAR AW KA WL ZZ (I (8] ST EAh, 4% p e
I — TR, L7 K — MRdESTRE; BT
DA, SEBEAR S 55 VAR N S LR IR A (1 B[],
XAERIGRAE T 252553, XARIIE T AQP3H)
FRAZI. S22 B 1 H 102 T R P 254 AQP3
{10 5 W) 2 Bl (1 (2 04 FH O R FR 2 1 B4
F, PARAZAE & 5 5 e 25 AR 0%, AR
P 25 3, WOR B2 wikiE NS 2 B
(YR ], PRAE P25 700 AR, B, AR R 4k 5
P AQPsIH R AN 7L, KR IEVIBRA 5
5 EBRAVE I — 28 d; A E F 9k
A, LA TR o K B S5 R R
8%, DUSEAFEAE N HURR AR (1 25 3 AN ().

3.3 Kili &G EA A E L TAQPsINFE
VEH, 55 B B # mT 58 5 BUKAR )
ZL A SRR R AR, i R
AN S R i O R4 i - AQP3IRIA KL
5, 19345 FIR AT A SLI0 K RIS R AE T Resiit
IREYS, B35 St A QP3FEHLIAR LS i K AR

4874

W ) A A, MR AR e
SIARAEE"Y. R, JEAT AR SR FUAESE, fe ek
BRI R K R e, AR EAQP3
{10 2 325 K 4 e I i 8 W RO K 43 T D R R
FETIHE I, B AQP3 5 /KA M LA K. i
20 5 LAAQP3YE AR YR S50 1) M T 4.

3.4 P ek feds A ARSLIG K A S IR
A5 R A S R IR A, AR o B
L, WHIEVRIT I A, Mk FIRIRICN R, [E
RIERMTTR. AkEFH, B TFRGELE
KK ETE (0D , FHRNEHRMAIM S,
TR HEE, AR, TR T
AR EERY, Ak HRIT SR
TE PN 51 RS I RS A R T A B A R
ER. B, AkS7E R TT s
SRR I SR B R TS

3.5 2T g Reite KRZd24 hitdi &
JE 8 BREAES, EAR TR IR e AR
fRIK BT UL T B . R824 R,
R R P DK AR L ] P e v 25 i D Ik ke 2 35
KETE, WRES KRG s ahf 5 HiZ
BT, SKERZ, iz 578 T, MR %
B B s gk, AR &, B, K5
SRR, UL i AR KA U g
BT, [F) B 7K A WA A . AZH R R
J FRAE R LA S, U A S P BB IR T
S, By CAR RIS [FIFR B RS,

2015-10-28 | Volume 23 | Issue 30 |



[R2RT", 5. AQP3TEAR G2/ RE B E BRI 2NESFIT

8 P (0 R A 2 LR, A B 55 B ) £ 4
¥, BTEAERZ S M. RN, AR B> T
[ 18 1) B T RE, BT RESZ MK AE I RE. S 4h,
I JE BB AR B, 1wk A e
KA, TR R, SILEIEAS; 2 wk
B WA AR, 5 A AT L2 i R 34 21 4
b, REIGEBNTNRE, (HK R &K S IEH,
TR 5 155 A DL BH B 22 0, d A 45 iz 7K 29 Wi
e/ 2R, g i sh S RE A K.

B. CH KR A%, B/PAQP3IIFE
5, {HEEE A 3RS, BEYE 1 B MAIRE,
Ut A QP3H H AL TIRE. 1N CAREEB
RIS, VLB L 57 6 A A eE R
FEVSRER, HALEAQPIIM LR IL; ik
ML mAQPINIRIAH LR ZE R, Y+
FEZ IS vh 9y 155 AL A4 770 16 £ 4 FN T e
32 25 4655 T AQP3 AR, (H R ZAN Y
INAQP3MIAREETRIE, FA& H LKA 2L
WSO 2 15 SO AR IR O, X6 I R VA T &5
HIWAERE LA FE L.

B2, AQP3TERRAT 45 M2/3 V) bk Ja Tl 4
gl b RE S IR EEMERE N, B Ak
e W 25 A AR 0, R e 24 FLAE A
S5 A N 24 5 AR T T ek s, RS 2 B
EBHMAQP3HIE WA EREE, Uil HkE

D} G e 45 B AR 5 BETS BAT S B i (EL AN i
RAR RS Fa, AL M Es R8T Al

R B K DBk &8 Rk A RIS I R 4ia )T &
%, —RHUR S BB, TRANR LI IE X
IRIF WS D RE RS2, — R Fk B T T
PRI, LA B AT 85
EIIREMIRE, AaR QI R BT P&

4 2R

1 Skowronski MT, Skowronska A, Nielsen S.
Fluctuation of aquaporin 1, 5, and 9 expression in
the pig oviduct during the estrous cycle and early
pregnancy. | Histochem Cytochem 2011; 59: 419-427
[PMID: 21411812 DOI: 10.1369/0022155411400874]

2 Damiano AE. Review: Water channel proteins
in the human placenta and fetal membranes.
Placenta 2011; 32 Suppl 2: S207-S211 [PMID:
21208655 DOI: 10.1016/j.placenta.2010.12.012]

3 Nielsen CH. Major intrinsic proteins in biomimetic
membranes. Adv Exp Med Biol 2010; 679: 127-142
[PMID: 20666229 DOI: /10.1007/978-1-4419-63154_10]

Beishideng®  WCJD | www.wjgnet.com

10

11

12

13

14

15

16

17

18

Mobasheri A, Wray S, Marples D. Distribution of
AQP2 and AQP3 water channels in human tissue
microarrays. ] Mol Histol 2005; 36: 1-14 [PMID:
15703994 DOI: 10.1007/s10735-004-2633-4]
Masyuk Al, Marinelli RA, LaRusso NF. Water
transport by epithelia of the digestive tract.
Gastroenterology 2002; 122: 545-562 [PMID: 11832467]
Morinaga T, Nakakoshi M, Hirao A, Imai M,
Ishibashi K. Mouse aquaporin 10 gene (AQP10)
is a pseudogene. Biochem Biophys Res Commun
2002; 294: 630-634 [PMID: 12056815 DOI: 10.1016/
50006-291X(02)00536-3]

He D, Wang HY, Feng JY, Zhang MM, Zhou Y,
Wu XT. Use of pro-/synbiotics as prophylaxis in
Ppatients undergoing colorectal resection for cancer:
a meta-analysis of randomized controlled trials.
Clin Res Hepatol Gastroenterol 2013; 37: 406-415
[PMID: 23182673 DOI: 10.1016/j.clinre.2012.10.007]
Theodoropoulos GE, Papanikolaou IG, Karantanos
T, Zografos G. Post-colectomy assessment of
gastrointestinal function: a prospective study
on colorectal cancer patients. Tech Coloproctol
2013; 17: 525-536 [PMID: 23605189 DOI: 10.1007/
s10151-013-1008-9]

Wt RAEE. EER F3/KIEE R LS
RERARR R L. PRSI R 4% 2001; 28: 12-14
SKRIENY, e, KBIEEN3. 8. IELIAED)
BRI AR L AR 2k, fHEFE GBS
2013; 21: 2315-2319
HEHPEELS & F 2 ARGRR T B 2. 3
TSy R HPERLE &1 R, HE PSS S
745 2010; 18: 416-419

Purdy MJ, Cima RR, Doble MA, Klein MA, Zinner
MJ, Soybel DI. Selective decreases in levels of
mRNA encoding a water channel (AQP3) in ileal
mucosa after ileostomy in the rat. | Gastrointest
Surg 1999; 3: 54-60 [PMID: 10457325 DOI:
10.1016/51091-255X(99)80009-2]

King LS, Yasui M. Aquaporins and disease:
lessons from mice to humans. Trends Endocrinol
Metab 2002; 13: 355-360 [PMID: 12217493 DOI:
10.1016/51043-2760(02)00665-3]

Ikarashi N, Kon R, lizasa T, Suzuki N, Hiruma R,
Suenaga K, Toda T, Ishii M, Hoshino M, Ochiai
W, Sugiyama K. Inhibition of aquaporin-3 water
channel in the colon induces diarrhea. Biol Pharm
Bull 2012; 35: 957-962 [PMID: 22687538 DOI:
10.1248/bpb.35.957]

Ikarashi N, Ushiki T, Mochizuki T, Toda T, Kudo
T, Baba K, Ishii M, Ito K, Ochiai W, Sugiyama K.
Effects of magnesium sulphate administration
on aquaporin 3 in rat gastrointestinal tract. Biol
Pharm Bull 2011; 34: 238-242 [PMID: 21415534
DOI: 10.1248 /bpb.34.238]

RN, EAUE, (b, XPETRE, Uihlkd, satE. Bk
[ SEREEZIEE SIS, hE R
R4 1998; 4: 23-25

HERAE, B, BHER, SR, IVBZL. FskEseuik
SMITERTERIAZE. IS PRE 25 2003; 14: 528-552
TFE BRI, kS . BREEDNDER
PRANTEVE IS e, o v B 2l R Je &
2001; 7: 42-44

Yo kR IR B4R 55 A

4875

W@ 50
AQP3Z B T #F
Ry s, AR
FIER — A,
e FTHTMA
A EEhwEL,
% E $HE 4 A A
FHA, 1FE 0
HRAF. TEHE,
Hi#E—FHRG
WAL, 3B &
%A kR,
AR FHREF
RE T YRR,

2015-10-28 | Volume 23 | Issue 30 |



Jnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

97771009

© 2015 Baishideng Publishing Group Inc. All rights reserved.




