ot

SER
DU J5 7 11 i et D e TH AL A AR R SRIPAE FH AL
BB ARE(HErEAAZZ—WEEREERA, KD 410007)

FE4SES  RI65;R285 XHEFRETE A XEHS 1001-0408(2023)21-2589-06
DOI 10.6039/j.issn.1001-0408.2023.21.04

5

# E B FitwEs o Rk A2 PTEN F $18 2 85 1 (Pink1)/E, 2 % % #:8 (Parkin) 4 5 2h 8 M /L R B (FD) AR A X &
8 BEAE A AL . FTiE BSD AR KR, AR R 7T Fide 69130 8k 3 5 FD AR, RS ALY AR A 40 fabkxT 1R 2n( % i
B A, 3.5 mg/kg) w9 A 4 (w9 JE 7 v Rk ,5.4 mL/kg) , B A RERG E G, FH20 R, BABARREFTARGY, T QM e
BAAKAERTERBRARLERK FR1R,B814d, RABBERE AMARFHT £ HipEE NRKALFT W
#ME[F#E(MTL) , § 6% (GAS) J2 %% (CCK) AT WER KK E E48 F 4 RE R 21 (1ICC) KAk 254 IR K R
B EMLR T M e CRAMHIV(COX IV)Fe Parkin £ LAk P g b2 15 kA M K B ZALFREAXZ A B 3(LCI).
p62.Pinkl Parkin & &89 kik, R 55 o4k HRAX R FHZF Wik Ffedh ik ¥ MTL.GAS 42 A K p62 & & &
KK 3 B EBEAK(P<0.05), s P CCK A& fe B £ 20 80K 4548 F COX IV Parkin #9 35 & 4% & ik VA& LC3 Pink1 ,Parkin & & &
HKFH R EIFH(P<0.05); B ZRAR T ICCERAMRM R Y, ZARZ AL, ZAMIBAEN, O RIEIIRK 5, SRR MLE,
FEVPE X BB 20 Fr g S 20 K R LR I AR K T3 B i 4 (P<<0.05) ;ICC & Atk £5 My i b ik B, R AR 7F 0T, B R BRI )
i wE S o Rk TR EFDAA K K69 B W 3h h A= B Wik & KT, JAE A ALk 7T 4k 5 47 %) Pink1/Parkin % | FLEF B £ A X .
KA wE% v MR PTEN i F1 2 885 1 E02 23R 58 Ak AL R B Aol

Mechanism of Simotang oral liquid in improving functional dyspepsia model rats
FU Jia, ZHOU Sainan (Dept. of Spleen and Stomach Disease, the First Affiliated Hospital of Hunan University
of Traditional Chinese Medicine, Changsha 410007, China)

ABSTRACT OBJECTIVE To explore the improvement effect and mechanism of Simotang oral liquid on functional dyspepsia
(FD) model rats by regulating PTEN-induced putative kinase 1 (Pink1)/E; ubiquitin ligase (Parkin) axis. METHODS SD male
rats were subjected to unpredictable chronic stress to establish an FD model, and were randomly grouped into the model group,
positive control group (Domperidone tablets, 3.5 mg/kg), Simo decoction group (Simotang oral liquid, 5.4 mL/kg), with 20 rats
in each group. The blank group without modeling was set up. Administration groups were given relevant medicine intragastrically,
blank group and model group were given constant volume of normal saline intragastrically, once a day, for consecutive 14 d. After
the last administration, the gastric emptying rate and small intestine propulsion rate of rats were detected. The contents of
gastrointestinal hormones [motilin (MTL), gastrin (GAS) and cholecystokinin (CCK)] in rats were determined; the mitochondrial
structure of ICC in gastric antrum tissue of rats was observed; the immunofluorescence co-localization method was applied to
observe the expression of cytochrome C oxidase IV (COX IV) and Parkin in gastric antrum tissue of rats; the protein expressions
of LC3, p62, Pinkl and Parkin in gastric antrum tissue of rats were all detected. RESULTS Compared with the blank group, the
gastric emptying rate, small intestinal propulsion rate, the serum contents of MTL and GAS, and protein expression of p62 in
model group were all reduced significantly (P<<0.05) ; the serum content of CCK, the co-localization expression of COX IV and
Parkin in mitochondria, the protein expressions of LC3, Pinkl and Parkin were all increased significantly (P<<0.05). The number
of ICC mitochondria in gastric antrum tissue decreased, mitochondria became vacuolated, mitochondrial cristae were blurry, and
there were more autophagic lysosomes. Compared with the model group, the above indexes of the positive control group and the

Simo decoction group were reversed significantly (P<<0.05) ; the mitochondrial structure of ICC gradually recovered, with clear

mitochondrial cristae and reduced autophagic lysosomes.

A i B A RBFE AT H (No.2022]J70031) ;7 A\ . L. .
2R HlE AAAFESME Mo - il CONCLUSIONS Simotang oral liquid can improve

of B2 25 RFRI9 H (No.2021203) 5 # #5 45 Hh BE 2 5 E R} (—28) (No. ) i B . ) )
gastrointestinal motility and gastrointestinal hormone levels in

R 2 p (2023145

* E—EE TR, Bt W5 R EZRR L R G FD model rats, the mechanism of which may be related to
Y5, B-mail: 253526775@qq.com inhibiting Pink1/Parkin axis and blocking autophagy.

# BEVEE Rl LB, 4. D5 rm . hEZPHATHL RS KEYWORDS Simotang oral liquid; PTEN-induced putative
$J . E-mail : 2396457091@qq.com kinase 1; E, ubiquitin ligase; functional dyspepsia; autophagy
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YR iE LA B (functional dyspepsia, FD) f& fx
WLEYEhRETE B W pie 2 — , AR 5 i . b SR A
R BN AL RN B AT, B ol AN
J& FD [ B A BE2E AR AR 2 — | R S5 TR RAEIRE D)
A, BSRAE 8 1 24 HURR A AGT AR 2, vl F iR )7
FD, {HHAF7E I At 254 | T & #5714 FD jR )7
YW R LB

DU B 3 11 R AR 5 AR (95 4 5 53 ) v DU 5 1
JITBIF ) 0 — b 25 10590, AR L 25 A5 R F A
B, FE IR R G , HAE I v] B8 14
I AL R G R A U LR G R A U S
gl H®, R /KT8] 5 41 MY (interstitial cells of Cajal, ICC)
2 P % Bl ) AR T A A3 A M A o
G5 %m E Wiz sh, 7e iz shh L EEAE Y. Me
WF5E % B, P ICC SRifAR F Wik RE A% i 3% FD AR A K R
SRR 5 IR L B ™, PTEN 75 AR B 1
(PTEN-induced putative kinase 1, Pink1)/E; 77 % i% 4% Jiff
(E; ubiquitin ligase, Parkin) ff & fz 28 ML ) [ W3R 728
Pink1 Fl Parkin 22 [8] 04 #H FAE FX 2k i 9 W3 i )i sl Fi
P B OCHE T, PO 1 AR 2 A5 1T 3 o 520 Pink 1/
Parkin Jli 2035 FD M ARG, LTl , ANWF5T 8 57 FD A
AU B, 5L T AR [ 1R Pink 1/Parkin 44515 DU &
3 1 IR FD AR T8 B A VR R AL, LAY Ayl R
BT FD IS %

1 w8y
.1 FEMNF

Thermo FYFHL FC BiFARIA B _LIEGT A9 TR
B\ F] 5 VHX-7000N 7375 5 fiL - i i B3 1 11 H A8 Key-
ence /3 F) ; STELLARIS 5 Y06 IR A8 I Bl iy [ 72 ]
Leica 2\ 7 ; iBright FL1500 %1 5 Ji i 1% 2 45 W [ 26
Thermo Fisher Scientific A &) -

1.2 FEHBSIAH

DY 37 11 R ¥ (|25 v 220025044, #15 221026,
I mL ATk R 0.15 g) W 15158 DR 1 25 10 A PR
N ARSI e (35220809, BEAE 10 mg) ) [ 75 2447
TR PR ) ; B 352 (motilin, MTL) |, 5 4 2 (gastrin,
GAS) .\ IH #1545 & (cholecystokinin, CCK ) il X 5 72 1
FRF I % (ELISA) I 48 5] & (4t 5 43 1] J R38269 .
R38270,R37102) ¥y A |15 Bt A= P B AT RS A 5
S IR AH JC B 115485 3 (microtubule-associated protein
light chain 3, LC3) \p62 Fft 5 BT 1A 1 H 7l 1 - 3- W 1 i
A (GAPDH) £ 5e B fiik X IR AN (% C EALEEIV
(cytochrome C oxidase IV ,COX IV ) . Pinkl , Parkin . 57
B Bt AR (it 5 43 %) N ab128025. ab207305 ., ab9485 .
ab33985 . ab186303 ,ab77924) ¥4y [ HE [E Abcam 23 ;
BCA # & 1 il 7] & (L5 120L026) 1 { Foc2=id (-
1) AR AR R A o S AR bR e i 1L ST et
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JEEREE M G(1gG) At A AL W BEEArRC 14 L1 T KRR
IgG i (543 5120 33116 . 33101) ¥0 |1 2 % A= My Rl
i CEWE ) B A A FRAA A 5 S5 47 50U R ¢ 9 (fluorescein
isothiocyanate, FITC) #xic i 111 AT K B 1gG —Ht (Hit %
1041) W FH B SRR A= IR ey A BR 2~ Al

1.3 ¥

W5 T 30 4 SPF 2% SD etk KL, 390 H,6
Jiliy , (R FE 160~180 g, W [ 18 B 17 3 w5t A 5L 55 B
HBRAT], S A = AT IES o SCXK (1) 2019-0004
FIT A K RIS S5 e i e v e 2 K25 — B s s e v =
RN Z= Sl P ATUE S SYXK (i) 2019-
0009, fRAIFRIREEAYIREE g 24~26 °C , FHAHEE H 509%~
60%. AHIF5E 28 1) IS 24 K 2 5 — i = B S 5 5
YIre PR Ot s J5 S , #tbifE5 ZYFY 20210915,

2 A
2.1 FDKREERMH &

PR B By PRI 9 1R BEAILZE R 20 K BRAE N
AN BRI HAAR BRI RN AT U0 B8 Ny
P 25 FD R FRAHS A H BEHLEEBCT 348 9 Fofil >
—, HAHER 2 d AR : (D EWFIZF (24 h) 5 (2) KK RIZF
A I AR (12 h) 5 (3) 814 (30 min) ; (4) HZH (30
min) ; (5)32 & (1 h); (6) BARFEE] (24 h) 5 (7) B AN 5
(24 h) 5 (8) M T (2 h) 5 (9) 5B iFUK (45 °C,5 min) o
MR 21 do MKRRER N Z R AT R
K LA S HERR B AR , FR B FD BT EE ST pl o™
22 BYIDHERETAE

FFRERI T 60 H R FRBEAIL S A B2 | BH X IR
VOS], B 20 H o BHAMEXT IR KRB E 3.5
mg/kg 2005 R S DU B v AR R S 5.4 mL/kg
VU B 1R Al R S48 ) , 2 2 RIS U 2 K R
P S ARBUEFEK AR IR FREE 14 do
2.3 HARE

KRB 4R IG 1% 15 244 (40 mg/kg) bk
R B, AR5 I B kR I 3 mL TR0, i 2 h
JGAE 4 °C T LA 3 000 r/min 2.0 15 min, YWEE _F 15 R
T —20 cCYKFE P& . BREHFEALIEEL 15 HKH, Wiai
REBEJE R R BT # B I B, O SR T 0T s
SEHL, IRIG R BENLPRE 5 L BVE T 2.5% % —
JEE [ SE 2 b 3 BRSNS SUVE T 4% 22 T [
FE PR H LI URAFE T —80 °CUKAR T .

24 KRMEFEPBHHENSERN

I “2.37 T N RF I LY | BT UK B, SR 4
PR G U B R R R R R B R
MTL .GAS 1 CCK ) &4t
25 KRBHE=ZKN

KB LT & ke A TR o B R A 5 HR R
18 h, ARG HEE & 0.05% 4T (1 1.5% ¥4 W LT 4
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ZHNERIA W 0.5 mL, 20 min Ji JBREE 2B FE KB, U
ZHZ, LA 10 mL 19 0.1 mol/L Bk R S AN A bk 15 241,
W B AW I LA 3 500 r/min 2.0 15 min, Yo I
W o H FEERRACAE 558 nm P KA E WG (4) 18
SEMBAELT Ao FE 3 M AR RS IS A 0.05% B 2111
1.5% R W BL4F 2 Z M ER 73 0.5 mL F10.1 mol/L BRIR &
FREUE 10 mL, BEFEX 5] J5 i A 558 nm KAL) A4,
T NAREBRY LT A, TR AR E HEZ % B s &
(%)= (1—SZIELT ARFHEBALT 4) X 100%
2.6 KER/NAHEB RGN

FE“2.3750 F B B AL, 441K RBEPLE 5 H 55
N HUTTE I E R — B A K TR B
M b ANBATEATZE 5] g, s BCT 0 5 A DL & 21
TRV A AT B B RS . TR N R N
e 2R (%) =B L1 H AT T ) & I e R 2/ 48 B
K X 100%,
2.7 KRBEALAHICCERIELEHNE

B2.37 TR 2 2 hs i E L4, AL
1% SR [ 5 2 hy X0 ZEK eSS, LA B K 10 min,
AR E N LEE T 20 min J5 , LA Spurr A4 J5 £ B 5] 3617
AL R B T BT AT HA R
2.8 ARBEHZAS COX IV Parkin E& b AP E
LR IE R

K G DG I AT R . 2.3 T [
SET 4% Z R P A B AL, ST A A
A F (4 ) 5 Y0 F 28 W1 28 R 2 Tt g s K Ak
J& BRI W, 95 °C /K 15 miny 1 2%
Jei, LL0.5% 41 H A H E A 1 h, A COX IV | Parkin
— BT (R BEEE R 1:200) , 4 °CEHFA T 5 in A FITC 310
F I =EPT R B 1gG =90 (R B 1:500) , %5 il hE i
B 1 h; ABSRREh 22 vhil i Uk 5 . & DAPL L2 JEHE
K& R E A5 10 min J5 78 506G R AR WA T ULEE
COX IV . Parkin [ & e 15 8 , 3 F FH Image J #4443 #7 H:
e Rk, Hd, COX VHtibricgbifA s
6, Parkin fi/AFRIC Parkin M4k, DAPIARICANMIAZ M 5
6,3 5 Parkin JF AZRLAA TUIHe 5 {7 i 7 Ay v (8 R £
2.9 R B =AM H LC3,p62. Pinkl , Parkin E B &
b2y : 0L gl

K Western blot =34 T4 . 52,37 T N IR AFHY
B RSB, A RIPA 25 2% vh iRt 7213, I 1
4 °CF A 10 000 r/min &> 15 min, B 15 ¥ T BCA i,
G HeA SR MR . o 100 wg B AR AL IR AR
TR W LR 2% vt h E AT 0 AR L SRS AL AR 20
g FEAT 109 e LA 198 414 - 3R D9 M Tk e e Jg P K 3
B IR 2 B AW — 9 £ 4 (polyvinylidene fluoride,
PVDF) I |, 7EZ 08 N 5% G 2 155 1 8% & PVDE
JE 1 h, A LC3 . p62 . Pink1 , Parkin . GAPDH —# (LC3 .
p62 . Pink 1 FiBEJE A 121 000, Parkin K B2 7 1:2 000,
GAPDH M BEJE 1 1:2 500) , 4 CCWEE 310 5 VRIS , I A

TEZED 2023455 34 55 21

it ALY BRI A LU SR BT R B L L E TR R 1gG 40 (76
FERE N 1:3000), & A 1 h; LLTBST PR 3 KUe , 1
ECL AW B CIEE 5 min, R B G 2 58 i3 5+
FARE R Image J 81T IR EAE 0. LLHBIE A
52 & M (GAPDH) K EEE I LA R H & H %
K o L3 7E4iigrh LALC3 T ALC3 1T 2 77
£, LALC3 TT/LC3 1 MY HAEFR R LC3 B I RIAIK o
2.10 ZitFEFHE

% M Graphpad prism 8.0 X8R #1748 1104
TFETORILL X + s Fom , 24 BRI R 22504,
ZH ] LR Tukey #5565 . K58 7K #E @=0.05,
3 R
3.1 MEizOR®K T KRIMEHR MTL.GAS . CCK &
=1:0EA|

525 A A, A ZE R BRI H MTL . GAS & it
)0 FREAR (P<<0.05) , CCK & & i & I (P<<0.05) ;
SRR A e A, BH I e B 2R DY B 9 £ K BRI 3
MTL .GAS & a3 it 3 F+ 7 (P<<0.05) , CCK % it 34 b 3
FEAR(P<<0.05) ; DUBS 17 2 5 FHPEXT RE A e A, ik dghs
Z R TS FE L (P>0.05), 45RINFEL,
K1 BAKRMEBEPMIL.GAS.CCKREMELER

(x*s,n=20,pg/mL)

415 MIL GAS OCK

GIEE 238,691 14.68 250,16+ 1837 176821787
i 82.97+6.74° 91.68+9.32° 246.38£25.10°
MR 209.78£12.52° N10TH1643° 206.74+21.63°
DA 21637+ 13.9%° 23025+ 15.94° 201.92£2251°

a: 575 FA LA, P<0.05;b: SRR 13, P<0.05,
3.2 MHEEZ O Rk A R B HEZ R F/ N F B A0
525 U2 b AR 2H R BRI 1 HEZS SRR Mg e
I EREAR(P<<0.05) 5 SHTAIZH L, BHPEXT R4 A
VU S 7 2 KRR B HE 2 R AN I i R B T
(P<<0.05) ; PUBS 1720 5 BH XS BR2H g, Fikdghr 7
YIS # 2 L (P>0.05), 25 HFE2,
FT2 BAEAXRBHZZEM/NGHEHRVNELER (x+5,

n=>5,%)
415 BHfr% N
SAA 58974361 8456627
fiAgl 34161254 51631371
Ttk TRal 47624315 69.1245.69
MURER4L 5031 +347 784573

a: 54 AL AR, P<<0.05;b: SR L, P<<0.05,
3.3 MEZORBNAXRBEEAHLRARICCEIIKLEN
opA1

25 P4 K R ICC T 25 RN &5 M) 75 0 , A% IR S 4, ZRohr
AU v o 528 I LA, AR K R ICC 2ok Ak
TP SRR A WAL, SRR ISR, 7 L] B¢
B AR AR, SARIZH L, BH M X 2 A s
A K B ICC LRSS /B WK S, LR ARG W, A
W WA D . G5 1,
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34 MEEZORBNKBRBEREAAF COX IV Parkin 241 Fb 8, FHPE X R 41 F0 DY B v 41 K BRUE S241 4
HE AL FRIEHI R COX IV . Parkin 7E 4R H (19 i £ FR 3k TR [ 530

575 FI41[(354.52 + 31.68) wmJH4R BRI Rl (483.54438.64) | (465.76 +35.47) pum’] ¥y & 3 3 /)y
HEEHLH COX IV \ParkinfEA b AT e i RIK M (P<0.05) . PUESZZAL 5 B X R4 thds, iR debr 22
(1 258.97 £72.94) wm' M1 K (P<<0.05) ; H5#H  RIESHFE X (P>0.05), ZEFRILE 2,

N ‘ B. K4
T WSk IS S B WER AR

DAPI

20 pm

COX IV

20 pm 20 um 20 pm
— — — —

Parkin

20 um

Merge

20 pm
e

Azl BRI C. B4l D. P 4L
B2 FHEXRBEZHLAH COX IV Parkin £EMRIZHMNELER
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35 MEZFOMRBEN AR BEEHL R LC3.p62,
Pink]1 . Parkin & H &% B %0

523 A A A K R B 32 40 21 LC3 \Pink 1
Parkin £ [ 357K V-3 5 2 T 55 (P<<0.05) , p62 & 3R
IEIKOF B 3 RFAIR (P<<0.05) s SRR Hudss, PHAE XS HEZH
FDY 5 7 41K BRI 55 41409 LC3 \Pink ], Parkin 25 4 %
KK B 2 R (P<<0.05) , p62 16 [ 3535 /K -4 i 2%
Th#5 (P<<0.05) ; PUBS 74 5 BHPE X R AL 8%, Bk ds b
ZERMTIG R X (P>0.05), Z5R K3 %3,

sl T —— 0

PO w———
vinkt | M- S — ;0

GAPDII W SR S S .
A RO PAMEXTIRA U
B3 HAXRBEHEHLAH LC3 p62.Pinkl Parkin F
HRIEMBIKE
#3 BVAKXRBELHLAF LC3, p62. Pinkl , Parkin &
ARIZKFMELE R (x+5,n=5)

413 Le3l/Les | P62/GAPDH Pinkl/GAPDH ~ Parkin/GAPDH
ekl 0941006 1.08:+0.06 0974007 1.02+0.07
fAg] 165+0.12° 0374002 1724014 1794012
Tk TRa 1162008 0.81£0.05° 1204009 126£0.08°
MR 113+0.07 0.8510.06" 117+0.08° 1231008
a: 523 FIALHEL, P<<0.05;b: SRR LEAL, P<<0.05.
4 Ttig
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i COX FHA T 4MMLZ MWL (I . IV),
COX IV J2& COX H [y SCBHE A , X LML R IR £ 1Y) 256 T
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3o 2 B U P37 1 IR AT 41 ) Pink 1 /Parkin 41, BELIT 1 W,
PR ERE R R FD.
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