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The correlation between aquaporin and diarrhea-type irritable
bowel syndrome and the regulation mechanism of

traditional Chinese medicine
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Abstract: Diarrhea irritable bowel syndrome is a physiologically, psychologically and pathologically related
disease that is difficult to cure in clinic. Aquaporin is an important factor that mediates the transmembrane
transport of water. It can improve symptoms mainly by regulating the water metabolism, mucus synthesis and
secretion in the intestinal environment of patients with diarrhea type irritable bowel syndrome. At the same
time, it plays an important role in maintaining the homeostasis of intestinal cells and regulating intestinal nerve
function. In recent years, there are more and more studies on the mechanism of traditional Chinese medicine
regulating aquaporin in the treatment of diarrhea type irritable bowel syndrome. At the same time, as a new
target for the treatment of diarrhea type irritable bowel syndrome, the intervention research of traditional
Chinese medicine will be of great value. Based on this, the author links traditional Chinese medicine,

aquaporin and diarrhea type irritable bowel syndrome, and preliminarily expounds the research progress of the
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mechanism of traditional Chinese medicine regulating aquaporin in the treatment of diarrhea type irritable

bowel syndrome, in order to provide a new exploration direction for clinical workers for the targeted treatment

and prognosis of patients with diarrhea type irritable bowel syndrome.

Key Words: aquaporin; diarrhea-type irritable bowel syndrome; traditional Chinese medicine; vasoactive

intestinal peptide; cAMP-PKA signaling pathway; NF-kB signaling pathway; Na'-K'-ATPase; miRNA

W 5 #4751 (irritablebowelsyndrome,, IBS)#&
wILHTEAL RGN . KR E VAR AERT 4 A4pp
WA, HoAr g5 8 (diarrheapredominant IBS, IBS-
DYERE &AL WM. IBS-DIEAER H 2 H7%
~21%, BZEFFHEREY, SR EEEES N
WE S BURE . Wi e Rk BN RAE .
T @ E RSO, BT ME. . N
WEERGMEEEIER, R s s &K
WA ALY . /KiEIE % A (aquaporins, AQPs)j&
I3 A AE i T8 R A T KRS I ) R T
ZH5RAEG P mAREY. Tk, FEZHE
FEAQPsIR T IBS-DHIAHLHI W 7T 8RR iz, (HBk
ZH—Ew. EHMAQPsIAEYHEINIR . AQPsI
THIBS-DZKBACHE LA = 251 1% AQPsiA /T IBS-
DAL EAT 23, A 9 B2 25 %5 1BS-D Y
TRIT AL 7L BB SRR

1 AQPsHIIIKEZFEIAIR

AQPsFR & — i vy P55 g 98 14 1) b 3 2 1
S5 B KR ERK RS,
by 5B [ ) R R AT B B P S I AR, IR RKTEAR
[ 4 B S f DR R sh AR ik B FL IR B AT
C4RBE /DA 13FAQPs I (AQPO~AQP12),
HPAQPI. AQP3. AQP4. AQPLEVF £ K Ik
RGKIEHHE VI ENILE M 4 i b s
ME ZANAQPsIEIEY: AQP 1AL T K 5 Jie # i T
iR AQP3fELE. B /Mg 4. MR
ks AQPANL T 45 g R T - g 40 B Fr) 56 Jes A1 e
AQPTRIET A K; AQPSEEAERAR. AT,
ghlaFik; AQP9E BELFRIATEMIRAN M I 556 -

2 AQPs5IBS-Dig#EE

2.1 BpiE K A5
AQPs = ZAE P Th REZ AE A MM LTk il

7, AERRIE K S T IRWORT 4 W P4 . CE
HEFZABT, HAAEmE RSP AQPsIHIRIA R A
B, R A R M LA BE B T RE L R LR A
Y. AQP1Z 5 T BRI B &M L e Bk, 18
B W Shae A R e s E . AQP3 T Y 45
N EEN KSR, 25N 5BESME 2
MK o s, B 2 B g 18 2 b A0 U T
AE'. AQPAfELE R ERIE, S EAMIEKYIE
Byt AQPSTE Z6 (8T 7K AN v s b o A
MM, HIkAT W, AQPL. AQP3. AQP4. AQP85
g5 T K AR AR DG, i L3Rk mT 51 iR 46 i R
fE R A
2.2 HREBE S

RIE TR R K EIAQPIF fiES 5 T
B i T8 BT A R K o, R R T 3 T
‘2,%!.[16,17]0

3 HEZIFAEAQPSIETTIBS-DRYHLHI
3.1 iEEME R MR

I & 3% Y& % Bk (vascular active intestinal
peptide, VIP)/& H 7 1E #h £ 70 B TR — Fhp 2238
i . Z 5 MR &P ) RE S B AL 3 A0 A BRI T,
FEAAENE. B, BigiE, HEE L2k
R AR A 2 5] S W Ak R G R o W ) e T
AL,

W E K, IBS-DEF IR . SN kS
S H AP VIPE BT, AQPsE & R,
MVIPAE S IE L 4% AQPs IR ik KIAITIBS-D.
— LWL KB, VIPE Bl & A A
(protein kinase A, PKA)MZMEE FAQPsHI & &K
FEIBS-D, I i 3 25 R Bi4% Pl 1 IBS- DAk A
KB ARBUETE E 77697 1BS-D A gE & 1f ik VIPi& 12
HINAQP3 L AQP8I KL, FEAKE I H 21 = 2
BURME, M2 R AR, SRR . TS AR
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e BREPIRIL, T B BT B R 1 IBS-
DAY KB M35 VIPK S, 39 &5 iz 41 23 b ()
AQPAEH, ik KRMIEAQPs/KF, AFNGITH
1o XieSF Pl 21 HE 1V n 29 SOk 7 1B S-D
RBRAEAY R IR A5 A i i B (I VIP A S 2 64 Jig 1)
FiILIKF-, BEINBS-D K R AQP3MAQPS )KL .
21K (1) AQPs B A (i a3 7K R A4 IR WAL PRI
M ARHIIBS-DK BRI IETE , B35 118 D) RE R RS -
AL, EZEE VIPER R EIHAQPsEIE, Y
IR, B VSR .

3.2 #iGEcAMP-PKA(E Si@ B

AR IR - 5 H I B A(cyclic adenosine
monophosphate-protein kinase A, cAMP-PKA )i %
R4 M IGE A MR 5% 3@, Sy
BN AT BRSBTS 2 T4 i
A ERTE BN — R A OCHE  RAA SZ B A U
ST RIS, AR b SR PEGE , ATPH:
HHCAMP, cAMPHER AT M5 5, #UHPKA,
2 M A% A 32 AR R 1 cAMP SO SR A 455 B
(CAMP reactive primary binding protein, CREB)%
Fetk, FEAEAYFRN . X EcAMP-PKALE 5 i@ %
IR TR A FH R DG g e,

WFFER I, cAMPIRE 7L 8 5 57 5 1 KR
R EHCREBRIL, HNA R IRAQPsHI &KL,
N2 5 ka0 BB 3P 9L e
Y, B VB0 RS I b R Tl T T
cAMP-PKAfE Fili%, LIHAQPARIZRIE, MY
AQP4RIIZ . THEM T HC, BURBEXKHEIE
L I e L = A 8 AL = B 7 @ A L L @)
. AT, AR ZRe i oS c AMP-PKAE 5 il
#, BIHAQPsEIARIMTT AN, HEFAEIR .
3.3 MHEINF-xBEHRIE

1% 5 3 Kl -«B(nuclear factor-kappa B, NF-
KB IA A2 ML N R B 1 R, R T A
YA DA S 2OE A S A I R B R R .
HA5 AL i B 2 R R, A%k 770
AN EEANME T HFEABOEPKA, M5
NF-kBIT 20 H A% 3 e i R AR kv

BRI, AQPsfIFR L N 5NF-xB&E F {5
SRR, BRI, IBS-DA R
B NF-«BfE 5351k, AQPl. AQP3. AQP8FE

KPS, SN INE, IBS-DEVERERINE,;
A5 25 I TBS-D K U RS S B8 R B, B0 [ A7
R PR S I A 2 INF-«BER A, #EAQP3%
15 T A 3 225 P Rk K R B R WA R, T 2R A IS
AL, E 23 i HHINF-«BAE 5 38 4 18 5 AQPs
SRARIBS-DK R I IR VS AR o
3.4 E2IgNa -K -ATPEgF M

Na'-K'-ATPE§ 2 5 1 Hfif S5t 3 3h % iz i 2
TERGBIE R, 4k #EAT KW RS FE 95, i [\
T B0 % 25 I I I Na -K - ATP g 3R 1A B 2
FEAIK, UEBANa -K - ATPREGR IA 7T LA i 45 I 7K
. Na™-K'-ATPRFIE L /K i ATP AT B B AL 25 i
&, RFMRANIMNBEERRE, CRUETE KB
e 5 HE B, AQPs Ik 41 i 5B H K 43 i B
UK 71 ENa-K - ATPHE 5| #2140 i N 4h 17338 &
BAEE . IBS-D A MEYS I 5 K mT e 5 45 W 0 7K i
WCRE T BEAR A ¢, T &5 /K I Ui e 7 5 45
Na'-K-ATPEEE . AQPs & H/KF. ‘B iEE
FIKTA #5196 /=5

WAL, B2yl Y Na -K - AT PR
WEYETT EIHAQPS/K T, AT KA, SFEIBS-
DIgVSIERE. B 3@ s s sr e, fil
IR R BE 32 = IBS-DAE ALK FR 45 1 Na™-K - ATPH
WM, BINAQP3. AQP4F L, IE iR 45 M Xt
KBRS 1), SARIBS-DIEVESER . Fh&H
DRI S S R I, A B R AT IR
B 2 IBS-D AL AT 82 il 2 Na'-K -ATPH 15
P, SIEAQPSI & BEBURMEZMAER. &5,
£ 24 i i 5 Na -K - ATPRE IR M, S2IAQPs/K
L, WA N KIRARE, CNIRITIBS-DI X —
HFR.
3.5 MER/INRNAFKIE T

/INRNA(microRNAs, miRNA)RZ 2PN M
FA WD Re K 2 22 TR 1 HE S il 5
FERNAZF T MiRNATE 7 FH IR b 57 248 B ) 38 58
T, b B 5 AMGBE K EEAE
FANOA AT AR G R B IR AE O S ) %
JER T, Z 51K LPLRAE 5 1R DL 40 &
R IR, HRE e o RS Wi i
Sw B EY Y Rk, miRNATE IS IS0
PRAER B E —E R L.
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MiR-292 —f H E [{ymiRNA, EHiL 50T
GLULSE R (124 B 1 7 FINF -« B ] K] 7 Al 5 57
T-185A A0S EER, ATTIBS-DEH I iE b
B e B e Zhou SOV Ik JE DR B /0N SR S5
S RIL, IBS-DK B EAR S 7 b 40 fimiR-29a
FikTHE, AQPL. AQP3FIAQPSEIARL, M L
BimiE v S FHBimiR-29a)5, AQPs#EIAHIE
W P, miR-29af)RIAEHAQPsHIFRIAM K, H]
R X e e K] i 3 32 1 388 o v s URE IR I IBS-D R
HHAEIEREITE L, BN FUIBS-D A A ML
DL Je BfF 1l A < 0 9T 29 i X — R T, 4
I, miRNAR]LASEIAQPs ik, 4% Al EiE
B

U TR B, A& T GEIBS-DA R R
TE IR e N AT U, AT RE S R 2 A

miRNAsHIH|NF-xBf5 S, FFIRAQPs & % 14 A
THRIEH K. (A LNF-xBE 518 B80S (14 )5 58
%, miRNAs; & EL#E 2 0 #AFH T NF-xBfE 518
PEAFFEIRARIWE L, I 0] B8 AR T IBS-DIY
K, DHtk, BB miRNAK L, #—
U R IEIEN:, AT RE RN IBS-DIFR T #E
Rz, FRATTHE RN 7 A A XS IBS-DAH K1
AQPsEEH MmiRNAK LR, Jrik— B o7t H
FHIHLA -

4 NEERE

AQPsfE Ny —Mif /KA I s F B, L
B IBS-DESIEE bR Sl 2 RiE. BE N,
IBS-DARALAE B2 g T “MY5” Jubs, LU
WENZ . WA ME, WAL, BES, R

F1 PHRE/RBYIEIEAQPSIATTIBS-D

R RAAAREY) TERTR AQPs7 YEH KL 2% Sk
e o AQP3 FEARVIPZRIA KT, #INIBS-DKRAQP3FIAQPRINKIL, {2
A IBS-DEEARops SRR G TR, TS i 00 e [24]
NN s 30— £ Al fig SR O Na T - K - ATPEEE 1, 5IIEEAQPsI & B iAE
BRI IBS-DfEZY K, AQPs Y [39]
2 PAHEFIFITAQPSIEITIBS-D
LEESE =W ESL/EEN D Wi % AQPsFEH R KA SR
FEVE T AAR. A2, B, B IBS-DEALKE  AQp3 I VIPR A MAQP3. AQPSIIRIL, [21.22]
A AQP8 FAR 45 o 20 23 10 v P O, ) 288 M TR
FHR, WS ERIEN . VSRR
T WE. AR, KA % IBS-DEALKR  AQP4 T VIPLLREAR P9 0k U, S0 e (23]
M. R A B AQPA[ &, 1T id B R AS AN K 4y
Beo B EEBIR. K RWHIZNATHT, ERFHIER I ERIER
AWM. WLk
Bk, mE. B
T 5. AR KA. 4 IBS-DEEAIKE  AQP4 BT AT cAMP-PKAS 58 HIHAQP4T  [29]
M. MR A B Fik, N/ R IEAGREM ., 2k
By BiR. SRR, K A R K BRI AL, Rk /b 6 K R, 2%
BRI, WLk i AT S i AL TB S - D A B 110 8 ¥ R e 3
B, md. HE JEAR
HEE ATy B, AZ. B & IBS-DERIKER  AQP3 FAR 45 i H SV P NF-xBEE AR L, 18 [33]
WE. W, DR AQP3HIFRIE, HEm 4 /K BB IRCR
R B B, BREE. & IBS-DEEEUKER  AQP3 R EIBS-DIE ALK B 45 Na T-K T-ATPREEGE  [38]
WRE., R H®E, B AQP4 P, BIAIAQP3. AQP4FKIA, IEMIEY4
= AR, BaAs. Jigr oo KR B LR 77, ZR fRIBS-D R TS 1
R 524 7N
Wk R EERE IBS-DAERIKE  AQPs WA Z A miRNAsHIHINF-xBf5 508, & [48]

RAQPs [z KA K 7-2RiEA 5%
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Ny, FFAABEE TFIRA, RERIRYT 2 DU
BN T, BT N Hik, kL NI
HEWRESY, hAE 2 RER. B R
KA. BAEMM. BT, BA. g, 1k
T TR R 25 ik . 25 7 Jorb 2 ) ) RE 8
FARIBS-DAR AL K R &5 fpia 5 K 9 IE R, AT g
I A VIPRIE . G CcAMP-PKA(E 518 7%
FIHINF-xBEE 1314 f2MNa -K -ATPEFEPE. X
BmiRNARK L BE SR E LI . B 24 sk
K ARBUIA 4 AQPsIA YT IBS-DIFIHLHI A4 N1,
W 254 5 5 AQPsIA T IBS-DIFIH LI A9 A 2,

EREEMZ, HElPEGHTAQPSIRIT
IBS-DIFHLEIH 7 2 J5 B T 2 S 56 2 o T 5 —
LT IR B R R TT R AR AL
Wi b 6 AR 78 AT ER &, ) A B 24 1 %
AQPsIAITIBS-DIIT & Je 224k, HEAT KRB
Bl RUE B AR ARG, DAERZR H B n 58 3 (1)
HYFNGIT TS, AImIK TAEE X IBS-DEE AV
I7 I SO TS SR BT R R T 1 . R R 2R
T AQPsYATTIBS-D 1 B 16 5 0 0f 412 i 3 1 2R 0
R A BB S, B2 ot Al =UAEIBS-
DG HBITHRIEER .
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