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Research progress on traditional Chinese medicine regulation of MAPK signaling pathway in intervening
slow transit constipation

KONG Xiangrui', ZHANG Qimeng', ZOU Yue', LIANG Yong', SHI Yu’, ZHANG Yang’, MENG K¢,
ZHANG Hongxi’(1. Graduate School, Liaoning University of Traditional Chinese Medicine, Shenyang 110847,
China; 2. Dept. of Anorectal Surgery, The Third Affiliated Hospital of Liaoning University of Traditional Chinese
Medicine, Shenyang 110005, China)

ABSTRACT Slow transit constipation (STC) is a common functional intestinal disorder caused by impaired colonic transit
function, characterized by reduced bowel movement frequency, hard stools, and difficulty in defecation. The mitogen-activated
protein kinase (MAPK) signaling pathway, which mainly includes extracellular signal-regulated kinase (ERK), c-Jun N-terminal
kinase (JNK) , and p38 subtypes, plays a critical regulatory role in the occurrence and development of STC. This paper
systematically reviews the multiple pathogenic mechanisms of the MAPK signaling pathway in STC and the research progress of
traditional Chinese medicine (TCM) intervention. At the mechanistic level, the MAPK signaling pathway promotes the progression
of STC through the following links: (1) Activation of p38 upregulates the expression of aquaporin 3 (AQP3)/AQP4 in the colon,
leading to excessive reabsorption of water in the intestinal lumen; (2) It forms a positive feedback loop with nuclear factor-xB (NF-
kB) to maintain low-grade intestinal inflammation, releases inflammatory factors such as tumor necrosis factor-a (TNF-a) and
interleukin-18 (IL-1B) , and inhibits smooth muscle contraction; (3) Overactivation of p38 downregulates the expression of
occludin and mucin 2 while upregulates the expression of claudin-2, thereby disrupting the mucosal barrier; (4) The JNK/p38

signaling pathway activates the caspase cascade to induce

AESTE H% [ RFE 4T 15 H (No.82174371) ; JLFH apoptosis of intestinal epithelial cells, neurons, and interstitial
FHE 5 H (No.24-214-3-186 ,No.24-214-3-188,No.24-214-3-199) cells of Cajal; (5) Abnormal ERK signaling and excessive
* E—EE FIRE, WA BT 1A T EE 2 BIA R
RYEERE SR ARAFSE . E-mail : kongxiangrui9461@163.com _ . _
4 BIEMEE FATE . WAk ST -, B15c7i1 - P ESPHA contraction and reduce 5-hydroxytryptamine secretion,
R RN 1 RAFSY . E-mail : zhanghongxi999@163.com ultimately resulting in impaired colonic transit function. At the

activation of p38/JNK inhibit intestinal smooth muscle
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intervention level, TCM compound formulas and single herbs have been proven to improve STC by regulating the MAPK signaling

pathway. Their effects are syndrome type-dependent: yin-nourishing formulas (Zengye Chengqi Tang, Tongbian Tang) mainly

regulate the ERK/AQP axis; yang-warming formulas (Jichuan Jian) target both ERK/INK and anti-apoptosis; heat-clearing

formulas (Sanren Tang) focus on p38/NF-kB anti-inflammation. A single drug can simultaneously cover multiple aspects including

water metabolism, inflammation, barrier function, apoptosis, and intestinal motility. Current relevant studies still have limitations

such as mechanisms mostly remaining at the correlational level and a lack of disease-syndrome integrated research models. Future

studies should combine specific inhibitors or gene knockout to identify core targets, establish disease-syndrome integrated STC

models, and use network pharmacology and molecular docking techniques to deeply analyze the fine mechanism of “component-

target-phenotype”, so as to provide high-quality evidence for the precise regulation of the MAPK signaling pathway by TCM in the

intervention of STC.

KEYWORDS slow transit constipation; MAPK signaling pathway; aquaporin; traditional Chinese medicine

545 4 HU{EE B (slow transit constipation, STC) , A%k
1ot i D Re v 55 HEAE YOBO > A T 24 N HE {8 PRI M
HRDRHEY, FE STC ANk 3K 6.0%~15.0%, Z4F
NBERIGHN IR 17.6%" . A F ARG IK E A fE &
PWARAEREAR , 7™ H FE A A= 16 T i, 10 W] RES N2 i
O I AE G 5 I T BT (R LR U™ . STC ey BRBIL TR VG
Ky 5 IR T R DR i AR ARSI
FERA P2 - NIy S i R 2 IR XS R
FEARM T AL, W 2ok 22 245775 Ak 25 1 B (mitogen-
activated protein kinase , MAPK ) %5 4% (> 5 53 11 Wi AH
U B %, SR HES) STC 1y A e . Fss £,
MAPK 15538 B 7 i 1812 )  JAE N S e aldss vh
T EEAEMY, S5 IS S STC & % UIAH G .
H i OC T 2584515 5l 8% T 9l STC i R Getk£ik
B HRHLRIBE AN G BT, ARG MM
TIEAER h 2 ¥ MAPK {5 5538 #% T 71 STC (5 ifk
J& , RS HAE FHAE R S HLH] B 18 STC Y 25716 K&
BIE 25 RS
1 MAPK {5 S i@ BH#LA

MAPK 1E A ISl 55 R R0 ) 15 S 4 s
W SRR RS, )22 5 B
FE oAb BRSO SR A L R . LR S AL
L3 MAPK (5 i (MAPK kinase kinase, MAPKKK)
[ om0 o 33 1 2T 4t P4 988 (rapidly accelerated fibrosar-
coma, Raf) % fb A K K+ B 1% AL J 1 1 (transforming
growth factor-B-activated kinase 1, TAK1)]3Z A=K H -+ |
R A B SE LA I ST 5 v ] MAPK B (MAPK ki-
nase, MAPKK) [ W22 24 J5i 1% b & (1 30 Bl 3 1 1/2
(mitogen-activated protein kinase kinase 1/2, MEK1/2) .
MEK 3/6]i 1 S R 16 Vi MAPK (1) Thr-X-Tyr & /5752
PRI 5 T U MAPK AN AME = 8 15 3k 1/2 (extracel-
lular signal-regulated kinase 1/2, ERK1/2) . c-Jun % F ¥iii
% M (c-Jun N-terminal kinase, JNK) | p38 MAPK] #{

T2 2026 AR5 37 45 1]

MAPKK XU R fb 1 b JG A%, J895 Elk-1 | c-Jun 55 5%
R, sl A2 S T e 1™

MAPK {55 538 # £ 22538 495 (1) ERK 5 538 %
(% ERKI 1 ERK2)— [ i 5# °& Raf #1 MEK 1/2, &
e ;A A R, AR ARG 5 ST RS 5 (2) INK
55 B (& INK 1 JNK2 F1 INK3)—— 1 MEK 347 1/4
(MEK kinase 1/4, MEKK 1/4) il MEKA4/7 ##3% , 2 5 41 g
MR N, AT SRE PR 5 (3)p38 {5 il fif (7% p38 «.
By IS WA ) —— F Ui A 1R 515 2R i 3 (mixed
lineage kinase 3, MLK3) .MEKK4 I MEK3/6 , 3= % ljj i}
AT DR R PREE I, IR AR AT 4t LU TR 4 L 19 5
(4) ERK5 {5 53 ff——FH MEKK2/3 Fll MEK5 34 7 , 2
B VD I A0 JLAE 16 RN AS 2B i 3 538 I LA Rk
BN, H 5 B LS 33 (phosphatidylinositol 3-
kinase, PI3K /% 1 i I B (protein kinase B, PKB, 3§
AKT) 4% 5 K7 kB(nuclear factor-k B, NF-kB )2 £ fift
558 B AR AR, LRI MR &2 2= i i it g™ (&
1), AR MAPK V&I (41 ERK \JNK .p38) 7E STC 418
6B R S ings A B2 L) p38 INK I o &, F
T UZ 0 DL ERK S8 S0 A%, SR R S Ay v
PR MAPK {558 B E AL T s BB A"

[}
o 0 ANEE:
‘c® .3." EKEF. GUET. EHS

°
@ e ®
°
2k
il

w3y
\ Raf A/B/C. MEKK1/4, MLK, MEKK2/3
TPL2, MOS ASK1. TAK1 l
b B MEK1/2 ~ MEK4/7  MEK3/6 MEKS
/ [ e

( -
\ @ </—’
\~/

| MAPK ERK1/2 JNK1/2/3  p38alBly/d ERKS

TPL2 : JHRT R 37 05,25 ASK L+ Yo T35 S04 8k 1
1 MAPK{ESiEK

China Pharmacy 2026 Vol. 37 No. 11 + 1509 -



2 MAPK{ESERESTCEEEZRESMIER
2.1 MAPKEINTSKEBEEZEAREREUEFHKS
B

MAPK {5 538 i T 3 845 7 /K8 18 5 H (aqua-
porin, AQP) &1k , 45 Iz i /K 43 B, X S STC fR &
FEET AN EE RN, BRMF , A H T i s
o7 IR 3 DAL 2% 4 R RO 4 W RS ) p38 55, i
1M L35 AQP3 . AQP4 f35 , S BRI /K 7o BE E IR AL,
AN 5 T4 . LA, MAPK {5 53l B ik il 5
PKA {553 & 3 [A] iR GX — 24007 . — 75, p38 MAPK .
ERK {553 4 7] 30 o8 18 42 PR iR 1 7K 1 52 0] PKA 176
P 5 73— J5 T, p38 L A $E W R 1k PKA T 4% 5%
F——cAMP W& T4 & E M S AQP3/AQP4
Ja B F 4SS A B JT 5 BLAh  INK A5 538 B 34 v] 85 % 1
PKA P A R 1T, AT ] PKA T HEY, X EEZ 7K
(14958 H A FHIL R B T MAPK {5 53 3 STC K40t
AT 73T AIL
2.2 MAPK/NF-«B IER RN T S 518 (R B K E

% 38 7K 53 AR 2 A 5 K JR B IR SR ER L L T
MAPK {553l 3 i 9 3O SAE SR, 2 STC i i
IR EE RAE FRLLAFAE M AZ ALY, MAPK {5 5 id % 5
NF-«B {5 5 il B8 SO0 ) S EAE S : p38  INK {5 53 B¢
AJ TR 1k NF-x B4 75 11 (inhibitor of NF-«B , IkB ) i i}
AR AR TE kB B, i NF-«B ARG ROE 3 H 5%
¢ 2, NF-kB _F V1 83 PR AE [H 7 o (tumor necrosis
factor-at, TNF-at) . 28 /1 2 1B (interleukin-18,IL-1B)
ZEAR S IR T ORI p38  INK 55l 4 , TE R AE S A5
W, X s HALHEE S 3 AR HiE R STC: Hi—,
p38 {5 5 % T Y v IR AL T 2 5 A — AL A S T
(inducible nitric oxide synthase,iNOS ) #% 55 , Bl i 1) i
2R AAE, HHA ST W R s L INKfF 5
I G L B AL c-Tun BUR SAETR 5, 175 5 B R 0 i
T, BRI A B = p38 | INK [ 5 B0 #it
256 R 2533 5T 4N £ WE AR B (acetylcholine, Ach) | Ifi
15 VE7 K (vasoactive intestinal peptide, VIP) P 4 Jfi 43-ih
S R A ) i T Bl S5 () I Cajal 18] 5 46 i
(interstitial cell of Cajal, ICC);E4HINAE"", ILAL, Bt i
TR A T B0 S B i D R /D S N B R 4 0, R
Toll FESZ A 415 538 i — 2 5 WU p38/INK {5
%, R BE R AE™
2.3 MAPKBITFERBRERELSHRS LS
FIE R

i 3 2605 RO s 1 3 95 30 o5 1 T2 AR b B A i )
P14 85 1 (occludin) | claudin ZE 0% B/ iy B2 1 1485
R FORYERE . MAPK A5 538 %X 255 B2 % B 1) o]

- 1510 - China Pharmacy 2026 Vol. 37 No. 11

A RS AR e, andE s b R 4, p38 Al i
WEIR A5 B B e AR 1, T R 1) p38 AT R 1A oc-
cludin %35 | I claudin-2 ik , T30 1 7 5 fi 175 14 5
T INK U] AT S A T A A R B IR L e
SRR A % R ELOE v E S R A Y
T2, B IR0 5 g s (1) SE 3 M [R] B, MAPK 5 5 3l %
AT P FRR A0 A 2 B8 S R 531k , b p38 I 7Y ) 7 Ak
Al G A 2 (mucin 2, MUC2) 95 5505 400 , 18020 6
W2 W55 B JH 2 X b 2 i B Ve Y. T
St B 05 A ) i A0 , BB o 1E ST MAPK
T T B AR A - SRE O - AL
o A, MAPK {5 538 [ T 38 0 52 00 i b iz 40 e
S0k 2 5 EEE izl HEA G E—IF
HAEOLT , ERK 3 £ 908 15 20 it S5 301 88 1 4 i - He 3
{HAE STC  , FF L2 RAE - EUW ERK 5 5 5 5 W 2= 4 ]
B R, 3] p38/AINK {5 5 i LA s /b it i
107 , IR B 0T ERK A 538 [ AR i b e s 2, )2
STCIRYT ISP T,
2.4 MAPK#ERRE B EBREX i Mz L35 S48 B8 =
MAPK {5 538 i 7] 4 7 38 N 9 E R A AR A
AN RO L 0 245 PR A SR AR
(caspase) {KH I A0 IR T- A2 17, 5 5 L e 4ot I F
WAL T, A 8 piE i s Re e . o,
INK {55380 % 38 o 95 2 Ak £ 9% T 2 11 Bim 1 Bid, /55
SRR RS 375 M 4L, £ U 40 i €5 2% C BRI, UK
TGRS 1Y) caspase-9/-3 eIk [ vy, 155 S | F2 40 i
PR, DA IR 285 B2 e B e e ik 2> b iz 20 B 85 o T
S ILTRE , e T4 W 18 1 20 W 5 R O, p38
7 0 % D 3 1o 9 B3 T FR IR, LM Bax G54
JHT- RN 263K, AT TS caspase-9/-3 2RIk [ v 3 Has n]
TR e SR PRI =F- CHOP I PR J5 0 Sz 384, 22 10 850 P Joi 9]
A caspase-12/-3 HK [ by, S FEAM LI T 1ELAh,
MAPK {5 7538 [ (1) 5 5 W0 3 v] S 800 18 #2800 Ot L
JENHAHBE #2200 ) i i caspase-3 KR AL K AEIH T,
FE I 55 o 3 A 22 R AR B AR 1 06 Bl AR i
B ICCHAE M i P 4n it , Hif caspase /- FHU A T
3255 e gy 308 I L T B R AR R S (TS
TR, MAPK A S I ML 12 5 1B £ e A A O,
b Rz A M5 8 TR S R T T O LR T A 4 3
KRS BT OURR , B G R SR R SE— 20
i il iz s FEAR. 3 —Jr i, MAPK 5 PI3BK/AKT {5
538 AR DN R S PO E A BAE T - AR T LA
J 0 b Rz 40 e b, PISK/AKT AT 3l it W 2 1L Raf 4
Ser259 {37 ki, 4 Raf 1y 34 I 14 , 2 T BELWT ERK {55
30 % ok BT DR/ D A MR T (R, AKT P B4R

thEZG 2026 4E55 37 445 114



Ak p38 T INK A 8 fil 410 i) A —— 22 2450 Ak 2R 1
TR R it - 1, 12 E X p38 INK (1) e R £k , AT 10 ]
caspase IR I 5 8l , RAEPTIHTAE s 2, p38 15
5368 4 T3 5 B R AL AKT 1 Ser3 1143 3, 4l AKT /)
P0G, DT i 55 AKT X caspase 18 [ A9 #0142 1F 40 it
P,
2.5 MAPKIB TR #Z-ALHA K 1ICC T &8 LIl B3
BB

3l 5 3 Rtk S STC A% Lo BEARFAIE . MAPK 5
530 T g T B0 07 R IR AR T A RS R R e LA
FAE - i LA 18 #2800 1CC I 8 8% 2 it v =%
B AR AN R P08, o i, 7 - LAE A, ERK
17 5368 1% T 3 o Wl T R PR S BT P13 1 (large con-
ductance Ca**-activated K* channels, BKCa) F1 L 14538 16
(L-type calcium channel, LTCC) , 3% 5% ~F ¥ JJL 41 } 55 N
it B AR DB ; IR, ERK i e i A 45 LBk 2
F14%%5% (myosin light chain, MLC ) B2 b /K-, B35
S LR DI RE™" s p38 {5510 1 V) 3 B L R ) 5]
P < 305 B Y p38 WG AT aE AL RS R AR Rk BT
T UK 405 45 5 (9 SR, AEL 3ok B YR U T e i P L
AP T E I RESR ALY . INKAF Sl i - 2 1 1
B2 TC I AES 5 DR SE A iz 1B 21 7, 365 FE Y INK T M
AT AERFA 28 TCIE B DI RE , (E S B Y0 W) T S 30k 287t
PR, NI IR 78 i S i el 22 45", MAPK (5 53
%340 AT 38 2 4R ICC I FE 5 3 A2 i i 118 T 5
Hor ERK 55 A3 B2 U0 PTAR I ICC 3G , T3 5 ke
P

WA, B2 - N 43 WA R TS e e 5 W B B ) . W vE
B AN 73 WA Y 5- %2 % (5-hydroxytryptamine, 5-HT ) J&
VA I 18 20 7 A% O i 22388 BT, ERKCR 538 [ 3R P
PR 5-HT B, 1M p38/INK {75538 5 A ek s D 25410
il 5-HT ()5 15 431 5 LAk , ERK A5 530 #% Al fid 3 5 51y
R, T p38 5 5 B W S 3k 8 3h R 2 ARk
Fak,

MAPK 15 7 38 }§ 7F STC & A= & J& v iy /E FH#IL il
JNES PN

Ba) (Ap3) (NB)  (occhdn (B WEZBFR
ncc) (iopk) ) (cwnd (BG (#NAch, VIP)
We) gy V9 (weo (B
L1 ! 17
L) :"":‘; ASBAF
. (405-HT PHIIE)
Biwn) (faes) (asRe) (wmRm) (@eac

L #E:@ﬁiﬁﬁ’ﬁ ) W&z TS

2 MAPK{EEBRESTCA4ELXEHHIERVLH

T2 2026 AR5 37 45 1]

3 mZETIEE MAPK S SERTHRARIER
STC

FH_E AT, MAPK A5 53 % 0] 38 o e 45 K 704G
SR I R AN T K i 5 1 5 AT IR B
STCHY KK E, FT I, hZ6YT STC BIFHHIEN IR
JEOU), A BH R e L R R A R T AR
ANTRIRIE Y SR P 785 PP 0 46 | 7 PH 3 058 5 P a8 {25
AR I 2 BT 2R SR Y MAPK {5 530 #% &
AHICAE FL I 5, 2217 2036 STC R EDIRAS
3.1 HHEFFHEMAPKES@ERTHSTC

BRIy A GRS 288 ) B U6 D13
VPG 22 2y, 35 T B R IS TE A STC, W
W, 752 5 H 5 R 5 S 1 STC KRR B | 12 mT
i JE Y ERK {5 538 5 , F I AQP3 ik . FiH AQP9 %
ik, DT 80 98 4 7K A3 A S S e R L TS R
B 1 8h ) RS0 S K B, (FZ A 5T A B it MAPK
F IS AQP RN B R X R,

KW R g B AR 3R T 3 T B R B A E A
STC. BB e EHE B 75 509 STC K RUBALh &
B, % 7 BE $E R MAPK {5 5 38 5 8% R 1L Raf
(phosphorylated-Raf, p-Raf) .p-MEK1 . p-ERK 1/2 % 5 1
FEIk O ERK A5 538 B A2 2 ICC B3 , [R] A3 3
T p38 15 538 U/ ICC A T, S0 i 4740 i
LR

HAE T RO G AR AU , 38 T B
PRUERY STC, MR R 785 7 M S a5 519 STC K
U AL 127 e 3 il PKA F MAPK {5553 [ 1) = 4%
ik, T T 3 AQP3 \AQP4 3K , 3 i /K o e ik
7B TEL 3

T AL S 224 ISR G 8T E R
PRUERY STC, FEIEWR T Hieifs 1 STC K A 3% 5
AEAEUE p38 B AR 1k , I T T 3T Ui 4% 1 8 i AQP3 A
FEIR WA R K A3 TR, [ S8 i 245 1 2l
AQPY HyFRIE , i B

GRS AR E2 ), BA RS BIBH i 38
Z I T S R IE R STC, WF9E kI, 76 7 b
ISR 510 STC K R AL i vl % MAPK (5 5
W%, IS 4R ERK2 INK B H 55, 12
K, 38 = M E HE RS S A R AN L 1CC 3
B8, A R TR 18 1 % A2 5 g™ tbah, &7 8
AR A R B A v E— 2R S 107 AT 3 3 R4 ERKY
INK {5 538 % , i AKT1 . MAPK1 MAPKS % (1) ik,
PNIR IR

W5 & P, 45 ERK/INK-PISK/AKT 458 H. M 4%
RE R3S 5 7 38 20 7, SRR 2 g T, S P e

China Pharmacy 2026 Vol. 37 No. 11 < 1511 -



(GNP Y O A - 81 E F i Wl DDA SN S Y = N Wi eV
oty , BA IR BA £ S ipl iE Z ) . R8I %07 g
N TNF-a IL-1B8 \IL-6 ,y T4 DL S MAPK #5551
IRV, 8 it PRI R T 675 519 STC /N BRURSE AR f) (e BE IR
B i RAE

A A GRGE S HE) B AR 5 5L
Z 01,8 TR Z-IE R STC, i SO ST R FH,
FEIRAIAEE T LA Jr M5 iR 175 31 STC K BB A
ZA A REM I H MAPK/NF-kB {5 5 8 B , I/ 4 4 (K 1
IL-6. TNF-o (1 BT, o035 1 3 I 4 440t 403, JF 1M
AQP3 AQPA /K-, i o[RS - F 9 RE S0y | el o i S
KA 3N FR T, TR STC.,

B2 EL A M RGE A 0 D, FEV IR T R = 1
STC /)N FUAR R o a4 ] F AKT1 . MAPK 12 1 MAPK 14
B WO p38 AR aE B, DN et (A s LML AT e
VPR IE B TR G AR BRI i g B B

FIAR- B FE- A Sl 0738 F TR B UERY STC,
i AU R B R 0 LR (S R R RS TP R I, i
fi 38 o $2 = MAPKS FI[# IX IL-6 . MYC. caspase-3 [
mRNA [ [ RIEACE , ST A% . 1078 4%
MAPKS {55 538 [ 410 il 5 i 52 1oy FH 2R B T, Sy AL o fi
FRAIRYTHAL T R

R D7 By B ENAYS B TR i i 2
53 U AE T MAPK {5 538 #% (1) R [/ 55 &4 (400 Raf,
MEK . ERK) }& H: %2 H [’ 4% ( 41 PI3K/AKT ., NF- kB,
PKA) . PLEBIEME IS I A, BBk Gh L 2
Z W] 5B 3R P R AE R T IL-6 . TNF-o Y35, I
RAW264.7 2 jg HH NF-«B {5 5 18 1% ' p-IkB-a F1 p65 [
BEfR AL ZR 3k, L S MAPK {5 538 %% 1 p38 . JNK .ERK1/2
M REIR L2k 2 4 Ay Tl 3 p38 15 5l %5 3 A
B AR 143B MR T2 5 KRS B A M RE A H5 STC
/N BRGS0 21 AQP3 1 3 3A™ s = 3 LR /R A F
MAPK-PKA-AQP ill, i SZEUF /K Qi L S 0E B R T
DM o SR — Ty 28 AR IE SR TR 25 T BHIE
1RYT STC 53T At
3.2 BAKHZHIEIE MAPKESERETHSTC

EZL B R A Y 6- 2 By LA Pk AL
YER . AFFE 2R 1Z 4 RE A Fh VKoK T B 5 519 STC
TR AR () SR 0, 28 i B 2 3 B 0 B 9 , P il £
4 A ¥ TNF-o IL-1B . IL-6 Fll 4 5iE /1 Jii iNOS . NF-kB 1)
A3 38 I p38/NF-kB/ILER 2 1 B B o1
G S A I AR i 2R TR B 5 LA A T i [ st 400 o)
P38 155 [ HI NF-k B {55 53l %, FLAET TR AE IS, Ry
AR ZIRYT STCHEHE TR BE IS MERLSY

FRA M FE M STC 7 1015 KRB AFE 230 5 WL Y

+ 1512 - China Pharmacy 2026 Vol. 37 No. 11

AR o AL 58 AE RIS e I, A BRI 0 e AR T 4
TR S 10 STC /)N BRSE TR (1% 288 {0 400, 38 v 250 5K
RO/ NpIE shDIRE XS5 A F R Z WUZERE i T
P4 45 7 vh AKTI . MAPK3 () mRNA 2 ik H FIFE X AQP3
) EE R R FEE AR .

FLSRE 0] B ISR S0 STC /R
RIS 7 ERK . JNK , AKT K NF-kB p65 ) mRNA 5
IR, Wt W 7 B R i K oy A, LA
M MAPK (ERK ,JNK )/AKT/NF-kB p65 4 i iR A5
RAEBAEVEH™,

AE 22 ORI R P S A LR b 24 1 R R R AR
T HEA B Z RGPS (B2 (B | R4 ) 7T (W]
1E T MAPK {553 % (1 A [ F 7 (p38 .ERK . INK)
Ui NF-kB  AKT %55 501, NI TR 98 E -7 B - 20
TR . X — -2 AR, SRR
ST AHEAR AL, LRI T rh 2584 MAPK 5538 # Fiih
STC L4
4 REERE

AL ARG T MAPK {7 538 FE7E STC A% 1Y
ZEAEFAMLE], LK 243 1o PR 12 A5 5 3 T FUR [
UEAY STC MRS o 45 R o, ZEFLE)Z T, MAPK

518 % (G H 2 p38 JINK L ERK ME 7Y ) A 3 oo DL 54
PR HAEAMES) STC 1y KAz e kg < (1) FH AQP3/AQP4 1)
Rk, FEOK S EWGL B, 8 R E 45 (2) 5 NF-
B I L AE S5 P 5, 244 1 T A1 2 E 910 1 0
Wi 5 (3) B IR B %% 1 402 2 1 S5 VR I, 11 559 g T 97
S oiag; (DFESM B M goc L ICCH T, Wb
TItie k4 M5 ; (5) 4l i 31 v AL s, T4 22
IR TR | e 2 B A AR i DI RE RS o X LEAIL I T
PR AFEAE, i 238 37 MAPK 5 PI3K/AKT ., PKA  NF-
kB A5 {5 5 % 1 32 BAE P B 45, 2L R 4ERF STC 1)
LIRS

T TUZ M, 25 E T (BRI B B
W AT BENIRL GRS =A% M AR -
BRSSO AR ) B Bk 2 (A2 28 ORI RHE
ZE4E) P PAIE 52 ] 3 1 R 4% MAPK {5 53 i 3% STC.
FLAE FHRR s R BN - UF B M (2 T 28 51 28 1%
ERK/AQP it , Ui FHZE 52 77 it ERK/INK S HTi 12, TH 4
J52 )M EE p38/NF-kBHLR ) 2 I35 3 55 ([6] — 254 ]
[Fi) s T K oA AR AE R T i B g 2~
AN ) T E (X S 20 22 A4 B R
PR A 53 AR FH T MAPK {5 538 B AN [] 5 4, S 2%
AECHN

ER YT 254 MAPK A5 53 %15 STC iy #it
FANEEE Z R IR - (D BERAR R LSS50k 3, =

thEZG 2026 4E55 37 445 114



BEXF STC 45 ANHERY 2 oLy  RBEAS BEAIL X ARl R AF
585 A BE5E 2 IHEE YOO B — I P RUE be , RE &
L5l i LT B 45 STC RS B WA b

P XE LSO IE 24538 520 4% MAPK {5538 6 5 1 B 2

I RAT 0 B KA 22 4 o (2) MLk F 9 245 BR T

o] 24 A A A MAPK A5 538 B R IR UL I AH P2

T, A 308 2o e S AT 1 5] R R i o S5 R Wl o 245 90

£ MAPK {5 5 i 5 STC ik Bl gl 48 =22 [8] A AR DG &R o

(3)%F MAPK 553 46 15 STC & 30y 1 % 14 =2 EAE

WFFEAN R, AR5 8 7 v 24 22 38 Bk 1 [ 380 2 il 50 7 14

R8I o (4 BIF5E 2R BR T 252 05 S Bk rp 2l x e

L RFNEE 70 55 b BT R AR DGR D o (B) R Ao

G55 BRI T IRARIEGIG B HLHI BT, 7 UEXS I %

R AR o P, ARRBIESE AT LA L5 T H

SO (1) EES P B IESS & 1Y STC AR JT e 2 v

O BERLXT BRI RIS , 4545 MAPK B IR 1L 25 F AR I 45

It i g A5 B, B b B2 25 4% MAPK {5 5 18 A

J7 STC Il PR ¥ R SRR S 1 5 (2) SR PR S M4 o)

H PR TUERSE R, B iR B2 25 5 MAPK {5 538 B 1Y)

PURICR , a7 BLHA T IR AT (3) 45 5 AR TR Y Bl iR

BN PR AR , BT MAPK (5 7 18 B AE AN R 40 2 Al v

IS REAE S L LUK P S 25 0 AN [R] 2 i Hh MAPK {5 53

S A BEPEPETA SR 5 (4) 158 6-22 5 2506 P Al o345

TG ARG, B L% MAPK {5 5 18 B Y 70 1AL

il B ARG F 5 (5) B55 PR 25 B2 5 707 X HoR R

U255 2 HR 83 MAPK 5 PI3K/AKT NF-kB

SRS B AT 2 RS AT T R 2 - R

T A 2RI A AN P R IR P AL 5 (6) T JR BT 2 /AL

WA AR 25T AT MAPK 5 538 B A 7T, E & R

1R STC B S HLHIBISE . i R mrse A7 58

RFEPENZH G RN PR E 22 e f

R 25 TRIFRNTT v, O STC & S AL IR v A 2

VI E

Sk

[1] SUN CH,ZHANG Y K, LIU M F, et al. Shouhui tong-
bian capsules induce regression of inflammation to im-
prove intestinal barrier in mice with constipation by tar-
geted binding to Prkaal: with no obvious toxicity[J].
Biomed Pharmacother, 2023, 161:114495.

[2] DUXS,LIUS,JIAPF,et al. Epidemiology of constipa-
tion in elderly people in parts of China:a multicenter study
[J]. Front Public Health, 2022,10:823987.

(31 BEIREL,MHENS TS T WORLGT LTS B 2 2R i
F AR AR ) I PRZE 5 PR (). B S0 05 ) 27 2%
2024,30(11):139-149.

(4] 35, B, 4T, 5. P2y 5 = i A iF

T2 2026 AR5 37 45 1]

[5]

[6]

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[19]

[16]

[17]

FEHEIRLT]. rh IS )2 2%k, 2024, 30(20) : 230-240.
DU W B,HU H H,ZHANG J S, et al. The mechanism of
MAPK signal transduction pathway involved with elec-
troacupuncture treatment for different diseases[J]. Evid
Based Complementary Altern Med,2019,2019:8138017.
ARAFA E A,REFAEY M S, ABD EL-GHAFAR O A M,
et al. The promising therapeutic potentials of ginsenosides
mediated through p38 MAPK signaling inhibition[J]. Heli-
yon,2021,7(11):e08354.

VR, Wi . rh 24 R [R5 20 B IR 7 i AL i 2
FERRHLHIBFSS HE ()], YTIR P 25,2025, 57(4) : 83-86.
LIULY,LIPY,CHENY Q,et al. Therapeutic effects of
three-strain probiotic combination on slow transit consti-
pation: mechanistic insights into MAPK signaling path-
way and gut microbiota restoration[J]. Front Pharmacol,
2025,16:1684442.

kot , B4R M RKCE 55 L i O Xk D RE PR B
45 I 6 55 AQP3 . AQP 7235 1 RS W [1]. v 4t S 24
#,2016,31(11):4699-4703.

LAWRENCE T. The nuclear factor NF-kappaB pathway
in inflammation[J]. Cold Spring Harb Perspect Biol, 2009,
1(6):2001651.

TRTT, T A A AF (R REVA YT A A
FIT RO LI L-1B \TL-6 . TNF-cu 1173 38 1 7K - 14
M), T2 Wi SR 24, 2024,16(6) : 1070-1074.
SHARMA N, AKHADE A S, ISMAEEL S, et al. Serum-
borne lipids amplify TLR-activated inflammatory responses
[J]. J Leukoc Biol,2021,109(4) :821-831.

MAURUS K, KOSNOPFEL C, KNEITZ H, et al. Cutaneous
epithelioid haemangiomas show somatic mutations in the
mitogen-activated protein kinase pathway[J]. Br J Derma-
tol, 2022, 186(3) : 553-563.

SASAKI T, KASUYA H, ONDA H, et al. Role of p38
mitogen-activated protein kinase on cerebral vasospasm
after subarachnoid hemorrhage[J]. Stroke, 2004, 35 (6) :
1466-1470.

YANG M, XU W B, YUE C F, et al. Adipose-derived
stem cells promote the recovery of intestinal barrier func-
tion by inhibiting the p38 MAPK signaling pathway[J].
Eur J Histochem, 2025,69(1) :4158.

SAMAK G,CHAUDHRY K K, GANGWAR R, et al. Cal-
cium/Ask1l/MKK7/INK2/c-Src signalling cascade medi-
ates disruption of intestinal epithelial tight junctions by
dextran sulfate sodium[J]. Biochem J, 2015, 465 (3) :
503-515.

ZHANG M Y,LIN J T,ZHANG J Y, et al. Artesunate in-
hibits airway remodeling in asthma via the MAPK signaling
pathway[J]. Front Pharmacol,2023,14:1145188.

China Pharmacy 2026 Vol. 37 No. 11 + 1513 -



[18]

(21]

(22]

(23]

(28]

(29]

- 1514 -

NOJIMA H, ADACHI M, MATSUI T, et al. IQGAP3
regulates cell proliferation through the Ras/ERK signaling
cascade[J]. Nat Cell Biol,2008,10(8):971-978.

LIN C H,HE H Q,KIM J J, et al. Osmotic pressure in-
duces translocation of aquaporin-8 by P38 and JNK
MAPK signaling pathways in patients with functional con-
stipation[J]. Dig Liver Dis, 2023,55(8) : 1049-1059.

LEE W T, CHANG C W. Bax is upregulated by p53 sig-
nal pathway in the SPE B-induced apoptosis[J]. Mol Cell
Biochem,2010,343(1):271-279.

GU Y J,SUN W Y, ZHANG S, et al. The emerging roles
of B-arrestins in fibrotic diseases[J]. Acta Pharmacol Sin,
2015,36(11):1277-1287.

HONG Z, WANG Z H, ZHOU B, et al. Effects of evodi-
amine on PI3K/Akt and MAPK/ERK signaling pathways
in pancreatic cancer cells[J]. Int J Oncol, 2020: 56 (3) :
783-793.

ZHANG P,ZHU Y,CHEN P, et al. Effects of Bifidobacte-
rium lactis BLa80 on fecal and mucosal flora and stem
cell factor/c-kit signaling pathway in simulated microgravity
rats[J]. World J Gastroenterol,2025,31(1):96199.
CHANG D S, SONI K G, PREIDIS G A. Smooth muscle
contractile responses to bile acids in mouse ileum require
TGRb5 but not ASBT[J]. Front Neurol, 2024, 15: 1334319.
NGUYEN V T T, TAHERI N, CHOI E L, et al. Insulin-
like growth factorl preserves gastric pacemaker cells and
motor function in aging via ERK1/2 activation[J]. Cell
Mol Gastroenterol Hepatol, 2023, 16(3) : 369-383.

WANG J, ZHANG X Y, KANG Y H, et al. Modified
Sijunzi granules exhibit hemostatic effect by activating
Akt and Erk signal pathways via regulating 5-HT and its
receptors levels[J]. Chin J Integr Med, 2024, 30 (12) :
1121-1127.

R, B A BB =, 45 B WROR S sy 45
MAPK/ERK 3 f#% T SR B 52 (1. 2 B R e K2
FRCHRBFERR) 2025, 34(3) : 294-302.

PRIV RZE T SR, 55 . BE T MAPK 5 SR IR
TR M A S R A K B Cajal IR0 40 A RS 5 S5 08 111
VEFIBLHIBETE[T]. 24,2023, 46(9) : 2324-2329.
T, A BRI A X STC K RUR LSS 17 2

China Pharmacy 2026 Vol. 37 No. 11

[31]

[32]

[33]

[34]

Z1rh PKA/MPKA {5538 (14 52 0 [ 1], v [ 5258 5 770 7
Z#475,2019,25(5) : 135-142.
LW, BUSUS LB LE , 5 BT LC-MS 35 I BRI T &
AR AL BB AR BV FHALRI AT SE (D], VLG Th B2 R
#2,2025,37(4) :90-96.
Bl T4, £, 5 BT ERK2/INKL 5558 %
WFGF AT P STC AR AR P R BT FE ()], S
BENFHRE,2025,39(2) : 134-137,165-167.
ZHOU Q,HE Z Q,YAN S, et al. Nobiletin, an active com-
ponent of Wenyang yiqi formula, alleviates constipation
associated depression through targeting MAPT to inhibit
the MAPK signaling pathway[J]. Phytomedicine, 2024,
126:155203.
HSO, AR X, A AT AR R B AL K R
ST AE T B X MAPK/NF-B {553 52 0 [J]. 107 B2
2 RFE,2023,25(9) : 24-28,221.
KANG J, YANG X, SUI N. Therapeutic mechanism of
Zhishi decoction regulating P38/ MAPK signaling path-
way on functional constipation (FC) [J]. Comb Chem
High Throughput Screen, 2025,28(18):3170-3187.
FL AR, SCEEA, Bt I, 45 . T I 28 24 BRI 5 LR -
BC- UL TR T 70 5 AR fE A (9 4 FHATL AR B S 56 56
1. P EEZGS4R,2021,18(19) :4-12,197.
Wﬁi,ﬁﬁﬁ‘ﬁ,%if" XS T BRI
T}LKUL%Jﬁﬁﬁ[J 22, 2023,35(9) : 10-14.
REEELL, 45 25, 20, 45 A AT Bl p38 {55
T EE TS E P 143B 4L JE T[] EPIEUFEIEEEE}E%%
%,2021,37(7):1202-1209.
RS, T, 0, 55 AP RBTEBOR I 5 TE T
2 BAE I R AL A9 [0]. ThE 252435, 2023, 48
(19):5259-5270.
ZEHETN . 622 Wy A R S AR AE AR S 3l 1 2K L B bt
Bl i FRE B R BFSE [D]. K% - KiEBERIR A, 2017,
TANG R Y,ZHANG J J,NAN H P, et al. Exploring mo-
lecular mechanisms of Aloe barbadmsis Miller on
diphenoxylate-induced constipation Evid
Based Complementary Altern Med, 2022, 2022 :6225758.
Ol H 199:2026-01-12 5181 H 3 : 2026-05-25)
(AR5 i W RR)

in  mice[J].

thEZG 2026 4E55 37 445 114



