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Study on the mechanism of Shaoyao gancao decoction in improving intestinal motility in rats with slow
transit constipation by regulating the ASIC3/ERK signaling pathway

ZHANG Zigi"*,ZHOU Hongyun',ZHAO Qiong"*,DENG Yuan’,ZHAO Mengjie',ZHAO Chen', CHEN Jingyi' *
(1. Dept. of Pediatrics, Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075,
China; 2. Clinical Medical College, Chengdu University of Traditional Chinese Medicine, Chengdu 611137,
China; 3. Chongqing College of Traditional Chinese Medicine, Chongqing 402760, China; 4. School of
Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China)

ABSTRACT OBJECTIVE To explore the mechanism of Shaoyao gancao decoction in improving intestinal motility in rats with
slow transit constipation (STC) by regulating acid-sensitive ion channel 3 (ASIC3)/extracellular signal-regulated kinase (ERK)
signaling pathway. METHODS SD rats were used to construct an STC model by gavage with compound diphenoxylate. The
successfully modeled rats were randomly divided into model group, Shaoyao gancao decoction group (1.5 g/mL), lactulose group
(208.4 mg/mL, positive control), and combined inhibition group (Shaoyao gancao decoction 1.5 g/mL+amiloride hydrochloride 20
we/kg) , with 12 rats in each group. Additionally, 12 healthy rats were selected as the blank group. They were given relevant
medicine once a day and continuously intervened for 14 days. After intervention, the intestinal propulsion function and visceral
sensitivity of the model rats were detected. The expression of ASIC3 in the colon tissue of rats was observed by

immunohistochemical staining. mRNA expressions of ASIC3,
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ERK1/2 and phosphorylated ERK1/2 (p-ERK1/2) in colon
tissue of rats were detected; the ultrastructural changes of the

enteric nervous system (ENS) -interstitial cell of Cajal
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(ICC) -smooth muscle cell (SMC) network in the rat colon
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were observed under electron microscopy. RESULTS Compared with the model group, the intestinal propulsion rate of the Shaoyao
gancao decoction group was significantly increased, while the visceral pain threshold was significantly decreased. The proportion of
the positive area of ASIC3 in the colonic tissue was significantly increased. The relative mRNA expression levels of ERK1, ERKZ,
and ASIC3, as well as the relative protein expression levels of p-ERK1/2 and ASIC3, and the p-ERK1/2 to ERK1/2 in the colonic
tissue, were all significantly increased (P<<0.05 or P<<0.01). Additionally, there was marked repair of the morphological structure
of ICC and SMC, with closer gap junctions observed. Compared with the Shaoyao gancao decoction group, the combined
inhibition group exhibited a diminished improvement in intestinal motility of rats, with statistically significant differences in the
levels of some indicators (P<<0.05 or P<<0.01) ; the repairing of the morphological structure of ICC and SMC was notably
attenuated. CONCLUSIONS Shaoyao gancao decoction can effectively improve the intestinal transmission function and promote

intestinal repair in STC rats, and its mechanism may be related to regulating the balance of the ENS-ICC-SMC network mediated

by the ASIC3/ERK signaling pathway, thus promoting intestinal motility and reducing visceral sensitivity.
KEYWORDS slow transit constipation; Shaoyao gancao decoction; ASIC3; ERK; ENS-ICC-SMC network
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JLE D REPE ALY F B, TR I 25 856 sl 55
B S i IEIR , STCAEAERLE Y B A
13%~25% , HATAF B RAE T, Hm R HARIR
Gy, PR LB EE AR TR e, SRR
RYT STC B F-BoAX e — , k= AT 8¢ HARHIFR ARG
PR, REZRYY STC A B2 3 2 LFN AE
RSV

A R E R T (IR AR ) % T LA SR
W A BT 2. AR B 24 R 2 B B L
PR BB AN TE NG R 52 B AR HAR B 4 =, DAA:
AT E TR B 7, 75/ N LS BUERE , JUHJE i
5 R AT T YT R, AR L BTG R A 5T
W, LAATEH B0z ok HEml i 20 07 w] B S 3 fn iz g =5
R LA HEE A3 | et 2 MR, 4 3 HE(E A 1]
T IRE VT T ROHXS RRUE , S A FAR™, HAT25-H A 3: 1L
PO ST R0 A R B I SR B B 5 4R, BR AU B 38
if 3 (acid-sensing ion channel 3, ASIC3) 7 i il th 7 &
ik, H T G838 & 52 ) 7 #2898 55 & 48 (enteric nervous
system, ENS) , W42 3 17 18 -1 WLz 3l , 2 3% 138 5
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TA1015) ¥ F 3 L IR B 25 b () A R W) 5
M3t Sk Y B (HRP) 5 98 19 2 Bt e — bt (5
GB23303) .4t B-WLah# FH (B-actin) (L5 GB11001) ¥y
W H TR YRR A YR AT FR > B HRP A A (BR+
) "B (5 BA1056 ) 114 [ 3& [ BOSTER Al .
1.3 KIEzhY

AHFFE T Bh 4k 4 JE Iy SPF 2% SD AL, 3160 H,
AT (70+£10) g, MERESF W B b a B DA A R A

China Pharmacy 2025 Vol. 36 No. 15 - 1853 -



SEG E ) A P F ATIE S o SCXK(51)2019-0010, SZH
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JiE R B 1.5 g/mL A4 (LLE 2y 53t) , T4 °CiK
AR R E B (2) & 7 IS IR
R < K 52 T7 M S5 v R e RV JS Ay L P AR 3R K T A
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RN B (AT 2 H B AR R BR 2 4 0.07 wm) .
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