5520 45 2 10 FEXRAFFERE Vol. 29,No. 2
202341 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2023

- BHBET -

BT 2R A I K Pink 1/Parkin {5 5 18 45 1 45 1 % I HL
16797 e T AL A B R B AR AL

IAA, TRK, FH, RER, Fik, I, s’
(EHEPEHRFT WEELER, L& 201203)

[(WE] BRI TLRMR ALK PTENIE S 1(Pink1)/E3 12 3 7 1 1§ (Parkin ) {75 5 18 B 48 5 48 59 85 F BOA I7 Th gk
A B KB HPLE . 77 3% oK 40 H SD K B9 8 BE DL /3 20 J5U 00 43 15 8 4 S0 20 S8 i I 14 PRV 25 0 4 (208 ST
M), B2 10 2o 15 4R RS T B, At 4% 4 R FH e B2 i) Ik i 4 S e PR T AL R ROR RBETY SRR B4 RS 1E B 4 M
AR A I B AR H R K S 5T A AN 22 3% S AL 00 4 ) S A AL (4.8 g kg ) M B LA (4.5 me-kg ) HEE o AT ZY
28 dJi BOME A6 I 4 21 A GRS s 3R BN i HE SR TR R K- T (HE ) Yo (0 I 88 18 52 41 S 05 15 0 5 38 5 T S 08 ( TEMD L
£ 5 8] J5T A1 ML (ICCs ) 8 8045 48 5 B 93 ¢ o U 0 36 W04 400 it (5 % C AL B8 (COX IV ) 55 Parkin /Y 3R 3k 5 8 1 4 92 Bk 74
(Western blot) & il 68 8 A OC 2R 4 1 24 3(LC3) (KL IR [ WA OC 2R 4 PHB2 \ Pink 1 \Parkin \USP30 [ ik K P, &R 5 1EH
2 P B ALK BT RS R /N I it SR B BT [ (P<0.05) 5 S5 AR AL #5460 T R S 3 T/ 9 b R
PR (P<0.05) . 375 5F i B 45 R W/, S I T 155 vl el e S A SRR R B KRR B L U R A R R, 5 IE W4 Fe AR, Parkin
TELRRAR P8 Tk B E 125 (P<0.01) ; 58 4 [ 45, Parkin 7520 R K 19 9% )6 3 35 B E 120 (P<0.01) . Western blot 45 %
7, S5 IEH 4 b3, LC3  Pink 1, Parkin J PHB2 2 [1 3¢ 35 ¥ ] B 42 5 (P<0.05, P<0.01) , USP30 2 [ % ik B &K (P<0.01) ;5
FE 20 A&, LC3  Pink 1 Parkin & PHB2 5 12 ik 4 W] L B A% (P<0.05,P<0.01) ,USP30 %5 [1351k W &5 (P<0.01), it .4
W R HOA YT S REE I AL A BLAY 1 T ML 7T B85 0 ) Pink 1/Parkin 5 53 B& B0 , A TIT 0] 1CCs 2R M3 B WA 6

[R@iR] SEWImATEG DIREMEEALARN R ; ZbR Ak, PTEN USSR 1(Pinkl); E39Z % i% % #§ (Parkin)

[E42E] R2-0;R22;R285.5;R289;R33 [E4RIREE] A [XEHS] 1005-9903(2023)02-0045-07

[doi] 10.13422/j.cnki.syfjx.20221506

[ & H R idk]  https:/kns.cnki.net/kems/detail/11.3495.R.20220719.1741.008.htm]

(M4 Hh B H#I] 2022-07-20 13:07

Mechanism of Chaihu Shugansan in Treatment of Functional Dyspepsia in Rats Based on

Mitophagy and Pinkl1/Parkin Signaling Pathway

WANG Xiangxiang, WANG Yujiao, LILi, JIA Qingling, JIANG Kailin, YANG Keming, LING Jianghong"
(Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine,
Shanghai 201203, China)

[Abstract] Objective: To investigate the mechanism of Chaihu Shugansan in the treatment of functional
dyspepsia in rats based on mitophagy and PTEN-induced kinase 1 (Pinkl)/E3 ubiquitin ligase (Parkin).
signaling pathway. Method: According to the principle of random grouping, 40 SD rats were assigned into a
normal group, a model group, a Chaihu Shugansan group, and a positive drug (domperidone) group, with 10
rats in each group. The rats in other groups except the normal group received tail-clamping stimulation to

replicate the model of functional dyspepsia. After each time of stimulation, the rats in the normal, model,
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Chaihu Shugansan, and positive drug groups were administrated with normal saline, normal saline, Chaihu
Shugansan (4.8 g-kg'), and an aqueous solution of domperidone (4.5 mg-kg"'), respectively. After 28 days of
modeling, the gastric emptying rate and the small intestine propulsion rate of the rats in each group were
measured and the tissue samples were collected. Hematoxylin-eosin (HE) staining was employed for observation
of damage in gastric antrum tissue, and transmission electron microscopy (TEM) for ultrastructural observation
of gastric interstitial cells of Cajal (ICCs). Immunofluorescence co-localization was adopted to observe the
expression of cytochrome ¢ oxidase (COX IV ) and Parkin. Western blot was employed to determine the
expression levels of microtubule-associated protein 1, light chain 3 (LC3) , and the mitophagy-associated
proteins prohibitin2 (PHB2), Pinkl, Parkin, and ubiquitin-specific protease 30 (USP30). Result: Compared
with the normal group, the modeling decreased the gastric emptying rate and the small intestine propulsion rate
(P<0.05). Compared with the model group, Chaihu Shugansan increased the gastric emptying rate and the small
intestine propulsion rate (P<0.05). The results of TEM showed that Chaihu Shugansan reduced the swelling
degree of mitochondria in gastric antrum tissue. Compared with the normal group, the modeling increased the
fluorescence intensity of Parkin in mitochondria (P<0.01) , while such increase can be alleviated by Chaihu
Shugansan (P<0.01). Western blotting results showed that compared with the normal group, the modeling up-
regulated the protein levels of LC3, Pinkl, Parkin, and PHB2 (P<0.05, P<0.01) and down-regulated the
protein level of USP30 (P<0.01). Compared with the model group, Chaihu Shugansan down-regulated the
protein levels of LC3, Pink1, Parkin, and PHB2 (P<0.05, P<0.01) and up-regulated the protein level of USP30
(P<0.01). Conclusion:

signaling pathway to inhibit excessive mitochondrial autophagy in ICCs.

Chaihu Shugansan may treat functional dyspepsia by blocking the Pinkl/Parkin

[Keywords] Chaihu Shugansan; functional dyspepsia; mitophagy; PTEN-induced kinase 1 (Pinkl); E3

ubiquitin ligase (Parkin)
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Fig. 1 Effects of Chaihu Shugansan on histopathological changes
of gastric antrum in FD rats (HE, x100)
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Fig. 2 Effect of Chaihu Shugansan on ultrastructure of ICCs in
FD rats (TEM, x8 200)
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Table 2 Effect of Chaihu Shugansan on Colocalization expression
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rats (x+s,n=6)
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Fig. 3 Effect of Chaihu Shugansan on colocalization expression of COX IV and Parkin fluorescence in gastric antral tissue of FD rats
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Table 3 Effect of Chaihu Shugansan on bexpression of mitochondrial LC3, Pinkl, Parkin, PHB2 and USP30 proteins in gastric antrum of
FD rats (Xx+s,n=6)

21 5 /g kg LC3M/LC3 Pink1/B-actin Parkin/B-actin PHB2/B-actin USP30/B-actin
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2 W 37 4.5%x107 0.91+0.08" 0.54+0.14Y 0.80+0.17% 0.80+0.07% 1.03+0.08Y
5 IEH 4 E Y P<0.05,7 P<0.01; 5 FD AR 40 [ P P<0.01
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Fig. 4 Electrophoresis of mitochondrial LC3, Pinkl, Parkin,

PHB2, USP30 protein expression in gastric antrum tissue of rats

in each group
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