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EH F PHB2/PGAM5/PINK1/Parkin E S HIRIT LI a8 E iR H
EIARKRIG LR MBI B LR ERVLT

Bowe &, X558, RIAGT, E &, B, KSR, LR &, I F R
(PP PR 2R A — B PR, )P HE T 530023)

WE: B89 WEZ % (Anchang decoction, ACD) i it PTEN % §18 & % B 1 (PTEN - induced putative kinase 1,
PINK1 )/t 4 k9% % & ( Parkin) /3% 3% 75 %% & 2 ( Prohibitin2 , PHB2 ) /&% 82 H i B2 % 1% 8% 5 ( Phosphoglycerate mutase family
member 5, PGAMS ) 13 5 #h i & 3% 95 M 45 7 % (Ulcerative colitis, UC) X M L K tm e &tk G2 9E AL, 7%k
48 R Wistar X R MALS 4 % & 48 ( Control ) AEA 28 ( Model ) | % 7 3575 40 ( Mesalazine 0. 42 g - kg ™' ) VA B 2 iH 1. F .
HAFH(ACD - L ACD -M ACD -H,11.55.23.1.46.2 g - kg™') , B &8 X, hEaA, LA X EXALM2,4,
6 — = B 3 X B #% (2,4 ,6 — Trinitrobenzene sulfonic acid TNBS) %l UC £ KR M 38 %, 7 J& , Control 28 Model 28 F VA
ARBKER , AAEMSHEATAHEEHHET, «%%’ 144, % RE R B MK R — MR UH LT,k
97 7 3 35 4 ( Disease activity index, DAL) #F 2, i@ it 77 K& - 'T??QJ:( Hematoxylin — eosin staining, HE) % & YL 2 X 2 M 18 9%
I AY BT %, 9% R W € ik (Enzyme — linked immunosorbent assay, ELISA ) #-] & 48 B A~ % (Interleukin, IL) -6 1L - 18
KT, E 5 ALK 25 7 b & 29 e (Intestinal epithelial cells, IECs) £ 45K 48 4 25 #, %, 9% 3¢ & (Immunofluorescence , IF ) #-
M 25 AR E AR % &8 1 %244 3 (Microtubule — associated protein 1 light chain 3,1L.C3) | £ 45 B w4 4k & & 62 (Selective
autophagy adaptor protein 62,p62) & ik , & & Ji #p i A 4& W 48 4% PHB2 . PGAMS5 PINK1 | Parkin \LC3 ,p62 %& & & & K-,
S5 R T B R A B4 X2 (Real - time PCR,RT — PCR) #-| & i 26 2% PHB2 . PGAMS5 . PINKI  Parkin mRNA ;’K}V .

2R 5 Control ZLAB ,Model ZH— A5 A% 2 kR E A B EAK, DAL 5 A B9 5 (P <0.01) , £ AR mBEF4G

A, F o IL-6.1L-18 &2 & (P <0.01),IECs KAk M Bk AR, HF R D, K ARG B ILBT 3L, ?}Q)flﬁ‘% IS
W B A 25 5040, LC3 % & 4 % PHB2 . PGAMS PINKI . Parkin & & 7= mRNA £ A K F 9 2 FH,p62 B8O A% 2 S
(P<0.05,P<0.01), 55 Model #4148+t ,Mesalazine 2% ACD &% B4 kK KK A B4F 44k 53 hn DAL 3359 2 %
(P <0.05,P <0.01) , 25 p A IR LA 39 A R R AR LAY AL, fo ik F IL - 6. 1L - 18 & F MK (P <0.05,P <0.01) ,IECs
LA IRE T, HF W o B IR AR L AR, SRR 25 M BB ACD - MUACD - H 229 90 2t 0 8 o0 1k 3, B o 0 Bl
K, LC3 % & vh % PHB2 PGAMS PINKI Parkin % & #» mRNA £ ik K F ¥ 4 R R 425 L9, p62 B & AH—T\ rﬂ 25 1
(P<0.05,P<0.01), 4t ZM#H Gk UC £ 8 BB AL M 45 B M 2 B & UC 22 K 69 18 A AL, EEEC L
PHB2/PGAMS5/PINK1/Parkin 442 it IECs &4k A %

KM% PTEN 5 F BB 1/ MR REO/RISHEG 2/ BB SR TAES A maleEm i &k
N
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Mechanism of Anchang Decoction(“%:i7%) on Improving Mitophagy in Intestinal Epithelial Cells
of Rats with Ulcerative Colitis Based on PHB2/PGAM5/PINK1/Parkin Signaling Axis

DUAN Xiaoxin, LIU Jiaqi,SONG Hudan,DONG Jie, PAN Nating,ZHANG Peiyuan, WEN Yilei,SUN Pingliang
(The First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning 530023 , Guangxi , China)

Abstract ; Objective To observe the effect of Anchang Decoction( ZZfi7% ,ACD) on mitophagy in intestinal epithelial cells of
the rats with ulcerative colitis( UC) through PTEN inducing putative kinase 1( PINK1 ) /Parkinson% disease protein( Parkin)/an-
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tiproliferative protein 2( PHB2 ) /phosphoglycinate mutase 5S( PGAMS) signaling axis. Methods Forty — eight Wistar rats were ran-
domly divided into Control group, Model group, Mesalazine group (0.42 g + kg™') and ACD low, medium and high groups
(ACD - L,ACD -M,ACD - H;11.55,23.1,46.2 g - kg™') ,8 rats in each group. Except for the Control group,the UC model
was established by 2,4 ,6 — trinitrobenzenesulfonic acid (TNBS). After the model was successfully established, the blank group
and the model group were given the normal saline by gavage,and the other groups were given the corresponding drugs by gavage
for 14 days. After the intervention,the general condition of the rats in each group was observed and the body weight was recor-
ded, the disease activity index( DAI) score was calculated, the pathological changes of intestinal tract were observed by hematoxy-
lin — eosin staining, and the levels of interleukin —6 (1L —6) and interleukin — 18 (I — 18) were detected by enzyme — linked
immunosorbent assay. The mitochondrial ultrastructure of colonic epithelial cells (TECs) was observed by transmission electron
microscopy. The expressions of mitochondrial microtubule — associated protein 1 light chain 3(LC3) and selective autophagy re-
ceptor( p62) were detected by immunofluorescence. The protein expression levels of PHB2, PGAMS5 , PINK1, Parkin, LC3 and
p62 in colon tissues were detected by Western Blot. The mRNA expression levels of PHB2 ,PGAMS ,PINK1 and Parkin in colon
tissues were detected by Real — time fluorescent quantitative polymerase chain reaction. Resulis Compared with those of the Con-
trol group,the general condition of the Model group was worse, the body weight was significantly decreased,the DAI score was sig-
nificantly increased (P <0. 01) ,the pathological changes of colon tissue were obvious,the serum levels of IL -6 and IL — 18 were
increased( P <0. 01) ,the mitochondrial structure of TECs was obviously missing,the number of Tecs was decreased ,and the mito-
chondrial cristae was broken. The mitochondrial morphology was swollen and vacuolated , the protein and mRNA expression levels
of LC3,PHB2,PGAMS5 ,PINKI and Parkin were decreased,and the protein expression level of p62 was increased in the treatment
group( P <0.05,P <0.01). Compared with those in the Model group, the rats in the Mesalazine group and each dose group of
ACD were significantly improved,the body weight increased ,the DAI score increased significantly (P <0.05,P <0.01) ,the co-
lonic mucosal structure recovered to varying degrees,and the serum levels of IL — 6 and IL - 18 decreased (P <0.05,P <0.01).
The mitochondrial membrane of IECs was more complete, the number was increased, the swelling degree was decreased, and the
structure of mitochondrial cristae was improved. ACD —M and ACD — H showed more obvious autophagosomes or autolysosomes.
The expression levels of LC3 protein, PHB2 ,PGAMS ,PINK1 and Parkin protein and mRNA were increased in varying degrees.
The p62 protein levels were decreased in different degrees (P <0.05,P <0.01). Conclusions ACD reduces inflammatory re-
sponse and promotes intestinal mucosal recovery to improve UC symptoms possibly by regulating the PHB2/PGAMS5/PINK1/Par-
kin axis to promote mitophagy in [ECs.

Keywords ; Anchang Decoction ( % Ji7% ) ; PTEN inducing putative kinase 1 ( PINK1)/ Parkinson’s disease protein ( Par-
kin) /antiproliferative protein 2 ( PHB2 ) /phosphoglycinate mutase 5( PGAMS5) axis julcerative colitis ; mitophagy

Wizt 2t 48 (Ulcerative colitis, UC) J& T-MEVA M IR 4 1k
[V T S RE B , FLRFAE R NE TS e I A58 R IR AR BT T R A 4G
HRIEEE AE o UC R 3R A 1 RS I I 4F B T, HLAE
FIRARL N 10 JT NP A 10 ~20 A, BB 4R i WL i 1
PR T EAEHE A SO . UC B 46 YT JF R
AT RLGE S ARA A R E 20 25 AT O, S R A R R
R R ZRRAT TR UC EXREE, HAT, %
9o PR R AL TR 0¥ A 5 4 WA, RORLAA B 2 S T RE S 5 UC 1Y
KA, 5 UC &R RIBS AT 4 Y2t ge %,
1E UC 2Rk ik AWz 4t , S8 R 401 (Intestinal epithe-
lial cells,IECs) B4R 4B A RE 11 A ', PTEN % S &2
i 1 (PTEN - induced putative kinase 1, PINK1 ) /11 4: #5 i 25
F1(Parkin) JELERIVR (119 22l 12T o HUHETER 11 2 Pro-
hibitin2 , PHB2 ) J& 2 kL A P I 2 080 1, 52 4ok 44 | g 34
/Rl TE ORI B W PR B OC BEE T, TT LLGE O AR E
PINKI Fi3§ i Parkin (28 KL {4 55 42 >k 2 # PINKI — Parkin £
SILRIIR FIIE 1T PHB2 45 PINKL f 88 1 SO T
W IR H 7 12 A8 1V i 5 ( Phosphoglycerate mutase family member
5,PGAMS ), PGAMS W] D) 7 £ KL (K &b & o f& B2 F B2 8

PINK1"), {H45 3% PHB2 i@ i+ PGAMS5 i 4% PINK1/Parkin 4
TR RLIR B WELE UC R 5E M R A B, R, s
PHB2/PGAMS/PINK1/Parkin #li L5 TECs £k B 15 1 /5
T, T 28 3B 48 0% o035 I G RS X TR YT UC RG B

4157 ( Anchang decoction, ACD ) & |~ Y Hj [ 24 K 2456 —
R 5 B 1 IRBRBBRYT UC A8 Jr , B RS v 22
HENG RSB 5 I Segn AR U BH 8 A7 38, U S5 42 3% 7T LA
e B G A W T A 490 1 AH DG S RE 38 %, BEAI SRE IRl - 3=
5L U 0 TR S W B, R UC R BB 0 B
Hif, ACD 897 UC 1y B 5F LM A BT , D5t , 2B 92 A2
er A W AR BE & 4555 ACD Sl 3 PHB2/PGAMS/PINK1/ Par-
kin FliiH 17 IECs Zkifhk B Wi &0 UC K B IE RAE (i
AR Ve AL, & iziayy UC oy ¥ )2 IR b
Al AR 4
1
1.1 4y

SPF #i1: Wistar B 48 1, {4 i & (200 £20) g,6 ~8 J&
10 TR V> K8 AW HOR B R F, A # IR S SCXK ()
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2022 - 0011, K B FEF 7 PG o B2 2 K2z s2 i rhuls SPF sh¥)
b5, VFATIES : SYXK 4 2019 - 0001, A58 BE 20 ~26°C , {2 i
50% ~60% ,WIE £ 12 h 388, KBS R R R 1A, B 4
IKFRECE Y . ABFIE L) V6 I 25 K28 sh A B2 5y 25 7
i (HEAESR 5 : DW20240603 - 161)
1.2 #4

ACD 259 (AMF 15 ¢, T2 10 g, 8520 g,565 15 g, 1
RE 15 g, AR 10 g, #MF IS 25 ¢, k5 1S g, Mk 1S g, AT
15 g 4524 15 g, BT 10 g, 35N 4: 10 g, K7 10 g, EH R 10
g, HH 10 g) RIG T G Hh B2 24 K24 55— Bt = B 1l 1 e [X 24
D S G0 VG o B 2 K5 — W B e 24 2l a5 R S
Mo 2R PR R 30 min, AT SERT 30 min, FEATARI A
2 LR 30 min, #J74 2 WHILE,, B Bk 46 2 & A IR 2l
b5 g mLT B4 CURKIR . LUPIEIE R (20145
VAT BE 2 ) 2545 A R, L5 [ 243k H19980149 K 36
TRIR I T R R G SRR A, A 0. 42 g - mL™'
BER LV PIEIR BT

1.3 EERHA
IIARR YOI (BRI DUZ , BA - 4041) 5 BHEL YLk (3Kt D
RK,BA - 4024);2,4,6 - = fiif 3£ 7K % B2 ( TNBS, Sigma,

SLCN9362) ; PHB2 #i {4 ( proteintech, 12295 — 1 - AP) ; PGAMS
$ifd ( Abclonal , A22203 ) ; PINK1 #i {4 ( proteintech, 23274 — 1 —
AP) ; Parkin $ & ( proteintech, 14060 — 1 — AP) ; p62 i {& ( Ab-
cam,ab314504 ) ; LC3B {4 ( Abcam, ab192890 ) ; TOM20 #i {4
(proteintech, 11802 — 1 — AP); GAPDH #i {£& ( proteintech,
10494 -1 — AP); HRP #ric A9 1L 2¢ T H 1eG ( Servicebio,
GB23303) ; Jo/K £ i ([ 25 4 141, 10009218 ) | — 12 ( [5] 24 42
[A1,10023418 ) ; th A% I (AL B vh A2 A AL W F R BR 23 ]
Z1i —9555) ; = Wi Ye i 14 Marker ( FEffF, WJ103) ; DAPI ¥ {6 3%
(HLAEAEY A A, ARLLTT) 5 KA B ) 12850 & Gl 28 5
RNA filif 57 ( 5407, MI20201S ) s RNA 391 4% 5% 3700 & (v o
% ,R333) ;RT - PCR 05 & (FEMERE, Q711) .

1.4 L&

HAUIHEHL( Thermo) s U1 R ML (18 FE Bk, RM2016) ; REks
FHLCHE R 3, LEICA HII210) 5 5256 2 0 8e ( H A< OLYM-
PUS, BX43 ); 4 ¥ K #f #5 X &R 4 ( Thermo, # 5
mplISKANMK3 ) ; i 51 i - 8. 2405 ( HITACHI HT7700 , HITA-
CHI HT7800) %,

2 FiE
2.1 e o4

SRR IR R NG e, B AL 6V RI% 41 ACD
ZLRT TNBS (70 mg - kg™') Fl 50% L Bd% 1+ 1 (ABUR &
J9 3857 UC R BURERY AR 4 R B — R 28 B 5 1 3l 46 %
( DAT) PF53F WAL 2 5 1 4 2 , 36 B J5 R AR £, H
Rk, 48 H Wistar K BUFEHL >y 25 1 4 ( Control ) (BB 2
(Model) \SE¥b i1 BR 4 ( Mesalazine ) LA K 22 i i 1% v e A7) ik
41 (ACD = L.ACD = M ACD — H) 45418 1.,

2.2 %WHRHAXE
R A A BR 5 A 108 1A 3% 1 R L 0] 4 5 i 0 S 3 45 AR 4
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SERA P 250 i A ACD IR b R R 2 O 11,55
23.1.46.2 g - kg™ 5] it P 5 Mesalazine 21 25 T % V0 i
0.42 g - kg™, HEEZSFH K 10 mL - kg™ ; Control Model 4 3%
ATV R K S I 14 d, 2T IS RGN
2K 24 h, F 3% I H 24 (30 mg - kg ™) IS TSR IRR IR
B, TR A A R BUR sl K M, 350 5 3 I B3 A A TE -
20 °C, B EE 175 B 4% 25 W 2 & - 80 CR IR IRAT
.

2.3 MEABAR BRI ok

2.3.1 #HEHHFE3) 354 (Disease activity index, DAI) #f4 HL
IR, B H LS A5 20 R U — S 00 , A8 R #iG SRS
EEREFELKESF, DR AR RS H AR ZEHE MR X
G55 250, JEG H e i 7 190 SR S DR I o 00 g 3590 46 00 2 A 7 9F
FI, e JGVH DALIPA SIS b DAL = (PR A
IME + RABHER B + BB /3

2.3.2  FH KM -4 # & % (Hematoxylin — eosin staining,
HE) LR AR R B T LA S RIT 4% 2R H
E S T A, U A ALV E LR 3 pm A ISP R, &
FIARRYPAL 3 min J5AHLLIZ Y S min, [ K05 W] & R 45 b 2
Ja , A BT AR A A K R Y i B AR

2.3.3  BEEK % 9% R M 4X 35 ( Enzyme — linked immunosorbent as-
say, ELISA) # il X R fo 7% & 0 J /% (Interleukin, IL) -6,
IL-18 AK-F  REM&HKBIE F sk, &2 h )5,
3000 r + min "' B0 15 min, 435S IS HRE_F ISR . # 8 ELISA
A G VLT FHEAT IL - 6 1L — 18 ¥R BE A4

2.3.4 HHVENEREEALEL R M IRGEIHALR

2.5% % M E 6 h,7E0. 1 mol - L™ BEIRGE i (pH 7. 4) 1%
UE3 W ARIETIA 1% SERROLE E 2 h JG , FE IR 2% vh il
TR 3 U ANFIRE B CIEBEK BB, G 48 h JEE L,
WO HLU R e, iE ST AR LS

2.3.5  %.9% % % (Immunofluorescence , IF ) 46 ] 25 i 20 2% 4% 45
WLC3 . p62 Fik  WEEI A i AU 0K, BT 3%
BRI S W e A 52 10 min, [ R K v 40 2 30300, 2848 /K Uk
3 W, EH 6 30 min, 20 IIA p62(1 :120) Hifd (LC3 (1 : 100) 4T
K4 CHEF TR, PBS ¥k 3 R, =40 37°CHEE 30min, PBS
WRPE 3 Uk, I DAPL SR F 10 min, KIE M E B, 7€
DGR R T TR

2.3.6 & @ i ¥ i ( Western blot) # # 45 #5480 22 PHB2.
PGAMS5 . PINK1  Parkin LC3 . p62 & & & & BU&2H KR 30 ~
40 mg MZ5IAZHZINA 400 WL Z4A% L RIPA 55 8 (1 B4 1 551
PMSF, fFJEHL 4 CHFEE S UK, T 60 s, BF I )5 oK b 20
min, SRf5 4 C B0 I EIE R, R BCA G050 &0 4 R
15 x FREE FZE MRS TE 100 °C /K IAER P hn#k 8 min 8 (748
Mo W ERE, HIDK RIS TBST YE¥k 3 W, PRt df P v A
15 min, il A—$¢ PHB2(1 :7000) ,PGAMS5 (1 :30 000) ,PINKI
(1:2000) Parkin(1:2000) .LC3(1:1500) .p62(1:1500)4 C
WEE R, TBST YR 3 Y, A 4 (1 : 5000 ) & MREE R & 1
h, FRRPERRE 3 Uk, ECL BRI R , F Tmage J 434745 55717
R FEE 1
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2.3.7 FERAEZTHE A% X B F (Real - time PCR,RT -
PCR) £ 4+ #7 4 1 21 4% PHB2 . PGAMS5 . PINK1 . Parkin mRNA %
i 5 RNA LUK miRNA 4350 ™45 4 B RNA #3070 £ 18 B
PRI, M E OD A, 33 %% 545 BLH oDNA, & LR T :50 °C (15
min,85 °C .5 s,1 MEH, P HEFT:95 CHAM: 30 s, 1§
R 95 °C .10 5,60 °C 30 s,40 MMEIF, Bef@ i 2k 95 C .15 5,60
°C 60 5,95 C .15 s, 1 PMEH, 27t B R A% HF mR-
NA (AN FRE &, BIYTFHIEE 1,
F1 FKEHEGITFH

HEH L5 -37) RIS -37)
PHB2  GCGTCCGTAGTCCGTAAT GTCTTTGGAGCCTGTGGG
PGAMS  GAGCCACTGTCACTCATTA CTTGTAGCCTTTGCCTTAT
PINKI  CTGTCAGGAGATCCAGGCAATT ~ TGGGCATGGTGGCTTCATA

Parkin
GAPDH

TGTCCACGACGCTCAACT CACTCCTCGGCACCATAC
CTGGAGAAACCTGCCAAGTATG ~ GGTGGAAGAATGGGAGTTGCT
2.4 HirFEF &

B iR AT SPSS 27. 0 B4 AT e it 2f o i iR e
B x x5 TR, ZLE LI One — way ANOVA 4341, 47
PILLEL, P <0.05 R E-A G2 Lo
3 R
3.1 ACD 3t UC k B — iR UL & DAT 3F 489 % v

Control ZH KBRS I R 4, B & 5 I R, 3% 3 R, IR
1EH 3 5 Control 214 H., Model 41 BRUKS #1125 E , B 1A 55 75 1%
4, B AR TG SR 5%, SREMEHL AR, JE08E S0 IR R R
e AL, 5 B R RRAR (P < 0. 01) |, R BRUTE 368 A/ 9 , 1 o ik
2218 [a T, (5 [8] T} 455 1% ; Mesalazine 2H 5 ACD &2 K Bl 5 Model
HAALL , K BRTHICRZSE H AR, B & I8 SRS SORE e Rk
B P , R3S 0103 7 A O i e LY, AR H
i, 3 H 4 Mesalazine 5 ACD T ¥iil)5 , ¥ RERH B 10 UC K
BRI B LSBT UC K B DAT 45 (P <0.05, P <0.01) .

&2,
F2 WhmRT UC KEBIATR K DATPEA 520 (x £ 5)
a3 ., il $0 K 814K AKX DAI
(g-kg™") IR/ (g) RIFR () i

Control £ 8 235.23£12.02 286.01 £10.11  0.00 +0.00
Model 41 8 238.01 +10.62 228.88 +11.39") 2.49 +0.31"
Mesalazine 41 8 0.42  230.86+13.18 247.05+9.232 (.85 +0.24%
ACD-L# 8 11.55  233.01£10.45 232.68 +11.24% 1.03 +0.31%
ACD-M#4 8 23.10  231.86+12.27 248.76 +13.33%) 0.91 +0.26>
ACD-H4l 8 46.20  233.28+9.36 238.41 £12.25% 0.79 +0.28"

H::1) 5 Control 4{#ILL, P <0.01;2) 5 Model ZH4fILL, P <0.05;3) 5 Model
AL, P <0.01,
3.2 ACD %t UC KREMA L RHELMNE H

K4 UC KRS 212U AR b IR , &K 3 Control 4145

TCH] S BRSO , 5 1 H 2L RS L 25 25 5% X [ Control
2H , Model 225 iz 2H 245 10 WY i 15 mn , 6 1 2 25580 ™ E 0597
MBI | 45 )2 RORE 40 M 321 ; 55 Model 4 4H kb , Mesalazine
5 ACD IRTT AR T 450 b B SRR 40405 , AN [ 78
OGS T S5 B 25, 260 S 20 /e Y T , 8 A 200 2 0 e AT O
W T RE R, WETIXIE 1,

3.3 ACD 3t UC k B fui# IL -6 1L - 18 ty %

5 Control 4 #H It,, Model 4] K R 7EH IL - 6.IL - 18 11§
SENABFERI(P <0.01) ;& TG, % Model 4, Me-
salazine 21 AT i WA IL -6 . IL — 18 (Y7 & (P <0.01) ;%
A R AHOC RAE R T3 I IK T Model 41, 2K T
IL-6.IL-18 fl§ &% (P <0.05,P <0.01), W33,

#£3 K4 UC KEULTE IL -6 IL - 18 558 (v x5)

gk

A3 n l IL-6 IL-18
(g-kg™')
Control 4 8 69.26 +8.5 127.56 £11.41
Model 2 8 214.36 £12.27"  203.58 +18.44"
Mesalazine 41 8 0.42 78.47 +6.9% 144.15 £14.74%
ACD - L 4] 8 11.55 133.55 £9.97% 170.34 £12.91%
ACD-M4 8 23.10 107.24 +7.79% 149.33 +16. 66>
ACD-H# 8 46.20 88.58 £8.57 151.92 +11.53%

H:1) 5 Control Z14HIEL, P <0.01;2) 5 Model 4141 H:, P <0.05;3)
5 Model 44 4HEL,P <0.01,
3.4 ACD Xt UC &k B4 7 bk 4 e b ik | ok Bl % vl

175 55 E - 3 R O 2% K B4 T 4H 4, Control 2 28 7 1R T
AIEH  HED 55 42, SOR0 VA I8 58 8 | 2 r R Uik 385 AT 100 000 43 A1
Model ZH 27445 #4) fife 2 B it i 20, S AU BT 224, 1 0L o e
Mzsiifk, 5 Model 4HAH H , Mesalazine 2H 1 ACD 4% 7| £ 4H 25
25 RBLABCER G N, S AR IR A 8 2 i ik AR B IR, 2ok
TRIG SIS B e , 1 B0 3w/ MA sl B W B 4, JC L ACD -
M.ACD -H B, WLIHTIXXXIE 2,

3.5 ACD 3t UC K REMA L &AM XE B RLNTH

IF 7%, 5 Control 20 #H Lt , Model £H 1 LC3 & 4 ik 1%
1%, p62 75 [ F2 3R 18N ; £55 Mesalazine 41 ACD £ 7| £ 20 T
TG, LC3 PHIE:FR IR % Model 21 35 i W i 386 Jii1, p62 % 3k A1,
Mesalazine 41 ,ACD - M 41 5 ACD - H 41 % 4 5.2, ULiH 70
XXXV& 3, It4h Western Blot 41 i 75, 55 Control ZH #H [t , Model
A R 45 I 4140 PHB2 \PGAMS PINKI ,Parkin .LC3B II/LC3B

[ T EFA/KF- B AL, p62 | E R B AT R FE (P <
0.05,P <0.01) ; 5 Model 20 #H It , Mesalazine 215 ACD £& 5| &
20 W] B & F+ = PHB2 . PGAMS |, PINKI | Parkin 2§ [ 7K F, B 1%
p62 KT (P <0.05,P <0.01) ,ACD - L 414554141 LC3B
I/LC3B | EARBERTHIIHE L., k4 K4,

3.6 ACD 3t UC kK R % 7 41 8 PHB2 , PGAMS5 | PINKI1 | Parkin
mRNA # %

5 Control Z#f Lt , Model 21 K Fl45 1 4147 PHB2 \PGAMS |
PINKI ,Parkin mRNA #5325 EFEAK (P <0.05,P <0.01) ;£
Mesalazine 240 5 ACD #% #| & 240 T ¥ J5, 5 Model 44 #H I,
PHB2 ,PGAMS5 . PINK1 , Parkin mRNA B & F} & (P <0.05,P <
0.01), N3RS,

4 g

rp B 2E IR TO 5 MR I A ARG R B 45, AR AR UC (191l
PRFFAE B R R s, v B LU S o “ R il il I~ 55
G, UCHENITER  BXT UC W BRI AR, h B &2
FERFINLAS V2 8 h B Y PRk 4t 2 AR I R S B 4 50
MR, B4 HUCH)I F L, EEIR A RARSE, Bl e
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F4 RUHKBLHHL PHB2 PGAMS PINKI Parkin \1.C3 ,p62 %K A (x +5)

25 n HE/(g-keg™') PHB2/GAPDH PGAM5/GAPDH  PINKI/GAPDH  Parkin/GAPDH LC3B II/LC3B I p62/GAPDH
Control 4 8 1.00 +0.03 1.00 £0.05 1.00 +0.07 1.00 £0.09 1.00 +0.07 1.00 £0.08
Model 41 8 0.73 +0.06% 0.67 +0.05% 0.81 +0.04" 0.82 +0.07" 0.47 +0.04%  1.88 £0.16%
Mesalazine 2 8 0.42 0.83 +0.01% 0.94 +0.12% 1.88 +0.12% 1.41 +0.05Y 0.64 +0.13Y  1.25£0.06Y
ACD-L# 8 11.55 0.79 +0.04% 0.79 +0.06% 1.21 +0.06" 1.07 +0.12% 0.58 +0.07 1.67 +0.08>
ACD-M4 8 23.1 0.84 +0.03% 0.92 +0.02% 1.9 £0.04% 1.35 +0.06" 0.740.11%  1.19 £0.06%
ACD-H#H 8 46.2 0.8 £0.02% 0.93 +0.04% 1.42 £0.11% 1.25 £0.02% 0.68 +0.09%  1.22 £0.07Y

VE:1) 5 Control ZHAHIL, P <0.05;2) 5 Control ZHAH L, P <0.01;3) 5 Model ZHAH [, P <0.05;4) 55 Model ZH4H, P <0.01

PHE? | S sme s s o s 33 kD2

PGAMS‘-.-&“

 ————

32 kDa

PINKT1 | 63 kDa

Parkin 52 kDa

LC3BI
LC3B 11

» -
P e e
- ey aiv aB» ap -
A B (& D E F

16 kDa
14 kDa

e — — -
e — — S G

62 kDa

GAPDH 37 kDa

7 : A: Control 4 ; B: Model 4 ; C: Mesalazine 4{; D
ACD -L2{;E:ACD -M 4{;F.ACD-H 4,
B4 44K BLLE 4141 PHB2 PGAMS PINKI
Parkin \L.C3 \p62 # K HL 1K

£S5 KHKRE AL PHB2 PGAMS PINKI |
Parkin mRNA 3K FL#E (v +5)
k-4
45 n ] PHB2 PGAMS PINKI Parkin
(g-ks™)
Model 41 8 0.27£0.07%) 0.29 +0.06% 0.84 +0.04" 0.83 £0.02"
Mesalazine 4 8 0.42  0.56 +0.03% 0.67+0.03% 3.33£0.11* 2.87 +0.08"
ACD-L4 8 1155 0.47+0.03% 0.42£0.02%) 2.12+0.08" 1.37£0.03%
ACD-M4 8 231 0.75£0.02° 0.74£0.11% 3.61£0.06% 3.05£0.03*
ACD-H#4L 8 46.2  0.55£0.04% 0.5520.03") 2.830.19 2.02£0.1

I BFTA AR Control 4 mRNA AT 3k 1o 1) 5 Control AR I, P <0.05;2) 5
Control #1HH;, P <0.01;3) 5 Model 4L, P <0.05:4) 5 Model 41Kt P <0.01,
TIE, DA JEUES BH R D AR S5 L BEL# A, Y B R 0 it 6 2 E Dk
1B JEBH R Tl AR, dz A D RE RS , I BH e B iz 11 A
W, S MLRELA | B3 WA DI RER I o BT XS s PRI HIL , 1 B i v
PREAE ARG, i AR DA AN O 32, RS rh 250 &b
IR T O 2, DR B 2 B B AR
Z RN ELZ A TR B A A Z IR G LA
FMERR , LA SR 24 AN PR A R ARTS 2 , RRE
{ZHMIARB R HERESE AR 175, 3G A6 a1 0L 1980, 3k
FTLAAER IR, A AT Lk LTS AR AT L LR, SRR 5 R
BT LI s H AR 0 25 R 25 U IR A PR T 2Rl
U7 R PRIERRA WrA G U SEAh ARBREH A A5
UC 3l i R BN FR 82 0 SAE A b K 8 (TECs ) #5473 , T
SORLIRTELE RS I RS D i A B R MMEA . okt
AR 1 W 240 e PR S ) B R LA, T A B 2 BE S 1R 2k
RLUA, B LRI R = i BRSPS T Ak B
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RIAFAELRAR T BE BT , A AW R B WX T 4E+F TECs
PSP LA R D3R 285 i RORE IR B OC T, bk B WD RE &2
54, TTRES R L 35 | A ) 20 i 45 405 , 2F TR Aok & 4 I 4R E S
BT, PHB Rk R AR A — i, BE TR T 2R A LA
B B A W%, PHB2 4 & 3 R b — B S5 4R SR A a2
SRR IR B W2 1 TEAR e SRR 5 H 5 D) e R E AR ] Bl
BrEGFERS . WM, PHB2 J& PINKI 4 S5 2250 2410 3%
A, 38 o f& o PINKL 13 Jin Parkin [ 28 07 A 5 45 ok 2 #F
PINKI - Parkin /) 5 (9 £ pi fA (1 1 . B PHB 38 ¥ & BLAE
IECs HRIE R SHEAER . — TG RATSE & B, 5 1E
WL IS E , UC 4145 4148 1 PHB2 1) THC $E/M 541K, S
et PHB2 5 UC & EFYIHIE" . PGAMS J&—Fh i &
R ARERREG , 2 SR LRk B & PINKL/ Parkin 4 F1
A 224y S PR B B 3 2K 1, PGAMS i o 1 32 462
Bk b PINKL, 528 PINKL pofesE ™ . A58 &3, PGAMS
5 UC AH2CHE, 72 PGAMS &i/INR Hr 23 inE UC /N BRI ™
TR . PINKI/Parkin 58 % 2 8 15 28R 1A ) 15k 11 56 S i
B, v LR ISR R A W 72 UC B9 T 2 51 BR T RE RS 1)
LRI HAS O TR R BFSE & B PHB2 i 5 4 KT
PGAMS 455 I 2 FE, & ¥E X 4R & PINK1/Parkin 54 Ffa &
VERT, 4K T V5 2R i 1 w20 i) PHB2 U sk 2> 42 K T 5
PGAMS , 5:3) PINKI F&fi# , M i 3] PINK1/Parkin 3 4 {4 i 14
eRitk {IE . LC3B 15 P62 S H M C B 1, LRk B T
UGRT, LC3B MIEES T 20 (LC3B 1) #6748 M 4k A 7% = (LC3B
),k LC3B M/LC3B T LfE b THg ok & 4ok fd B mk 1)
PR p62 A LC3 SRR SME Bz E L Y 45
A, MR SESORL AR B W AR (Rl B, B 2 4 1 W B 7 I e
fife , BV ZRoAr A 1 Wb A IE, p62 F AT Rk, FATTIA
i UC By kA5 TECs 2tk B WA ¢, IF H iR PHB2 £ &
1 PGAMS5/PINK1/ Parkin i@ & %164 1ECs %% UC SEIR FE %
T,

AU, UC KR Z5 W 6 2 4b 1t 9 L S 3 98 6 4
13, TIECs Hr sz 450 4 b R 3G, S 24, | B4 b ik 2
Ak FiTies 7 24 5 45 7 2H 21 PHB2 \PGAMS (PINKI1 , Parkin mRNA
M EFRAE R LC3B 11/LC3B [ H{H YR, p62 A
FRAKETHE . Gt 2257 U R VR T HUS , UC KRS
¥ 266 R0 9 50N 8 i A0 L 93 T A5 30) B S8 3, o AR 458 103 0k
B, 2R B R, B W ARECGE RN, S5 LR
PHB2 .PGAMS5 . PINK1 | Parkin mRNA 185 [ ik K LA &
LC3B NI/LC3B 1 HW{EAIRIARBE () T i, p62 2 H kK%



B4a4k HS5H R xR E B O F Vol. 44 No.5
2026 %5 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE May 2 0 2 6

Mo $ER L HnimiaTT UC FEARARAE L e 1k 1 2 AR B2 L) K
et UC 2R #4978 FI AL AT B8 5 98 4% PHB2/PGAMS/PINK1/
Parkin flifie it TECs ZALIA [ A7 K .

% vl e 8 i )4 % PHB2/PGAMS/PINK1/Parkin i Y

FIK, PEHELORLAR B W, W3t TECs 1252 D RE V-7 , AT 22 fif
FAZERE , iz v B 25 LA AR AR [ g o $ 53R 97 UC 4243
T—ENSHMKIE ., LIRS R R T % minia)7 UC A
A IR AT A — 2 19 S5 R4, FF AR Xt PHB2
hnfapsdid PGAMS 45 PINK1/ Parkin B AT 58 IR — 2 73 114
FERLH TS, A e S T RARR

S 3k

(1]

(6]

(7]

[10]

[11]

[13]

[14]

YAO D B, DONG M, DAI C L, et al. Inflammation and inflammato-
ry cytokine contribute to the initiation and development of ulcerative
colitis and its associated cancer[ J]. Inflamm Bowel Dis, 2019, 25
(10) ; 1595 - 1602.
DU L, HA C. Epidemiology and pathogenesis of ulcerative colitis
[J]. Gastroenterol Clin North Am, 2020, 49(4) ; 643 —654.
NEURATH M F, LEPPKES M. Resolution of ulcerative colitis[ J].
Semin Immunopathol, 2019, 41(6) ; 747 —756.
BOCK F J, TAIT S W G. Mitochondria as multifaceted regulators of
cell death[ J]. Nat Rev Mol Cell Biol, 2020, 21(2) : 85 —100.
SOSNOVSKI K E, BRAUN T, AMIR A, et al. GATA6 - AS] regu-
lates intestinal epithelial mitochondrial functions, and its reduced ex-
pression is linked to intestinal inflammation and less favourable dis-
ease course in ulcerative colitis[ J]. J Crohns Colitis, 2023, 17(6) :
960 -971.
CHEN Y D, LI J R, LI S, et al. Uncovering the novel role of
NRIDI in regulating BNIP3 — mediated mitophagy in ulcerative coli-
tis[J]. Int J Mol Sci, 2023, 24(18) : 14222.
LIJ, YANGDM, LI Z P, et al. PINKI/Parkin — mediated mitoph-
agy in neurodegenerative diseases [ J ]. Ageing Res Rev, 2023,
84 101817.
WEL'Y J, CHIANG W C, SUMPTER R Jr, et al. Prohibitin 2 is an
inner mitochondrial membrane mitophagy receptor[ J]. Cell, 2017,
168(1 -2) . 224 —-238. el0.
HASSON S A, KANE L A, YAMANO K, et al. High — content ge-
nome — wide RNAi screens identify regulators of parkin upstream of
mitophagy[ J]. Nature, 2013, 504(7479) ; 291 -295.
BRI, VPR, 2R, F. RGBT REE IR XN S
TV BH M R TS I R R I R AL . oy, 2022,
44(7) . 2153 -2157.
PVERE, 2R, INVE R, SE. LA R TR DR TEA R R
BERGETT A SC SOAE I T RBOF5E ()], W2 EEEZ,
2022, 33(9) : 2049 -2052.
PR, PV R. 2T miRNA - 146a/JAK/STAT/SOCS -3 5
SRR T 97 1 45 M 98 R R E S e [ ]
S 2R 2Rk, 2021, 27(3) 30 - 38.
RARTE, W, BRI, 5. AJZ5%5E S cAMP/PKA/CREB {5
S3E B RPE 7 TR 45 I 5K A B L B e i M 1 BL
W], HPESER IR0, 2023, 29(9) : 53 - 60.
TOTSUKA T, KANAI T, IIYAMA R, et al. Ameliorating effect of

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

anti — inducible costimulator monoclonal antibody in a murine model

of chronic colitis [ J ]. Gastroenterology, 2003, 124 (2 ).
410 -421.
RATH E, MOSCHETTA A, HALLER D. Mitochondrial function—

gatekeeper of intestinal epithelial cell homeostasis [ J]. Nat Rev
Gastroenterol Hepatol, 2018, 15(8) : 497 -516.

LING C, VERSLOOT C J, ARVIDSSON KVISSBERG M E, et al.
Rebalancing of mitochondrial homeostasis through an NAD + -
SIRT1 pathway preserves intestinal barrier function in severe malnu-
trition[ J]. eBioMedicine, 2023, 96 104809.

NAGATA S. Apoptosis and clearance of apoptotic cells[ J]. Annu
Rev Immunol, 2018, 36 489 -517.

MISHRA S. Phbl : Phb2 heterodimers in the mitochondria — beyond
functional interdependence [ J ]. J Biol Chem, 2019, 294
(40) . 14836.

CAIC, LIZ Y, ZHENG Z M, et al. Pgam5 — mediated PHB2 de-
phosphorylation contributes to endotoxemia — induced myocardial
dysfunction by inhibiting mitophagy and the mitochondrial unfolded
protein response[ J]. Int J Biol Sci, 2023, 19(14) : 4657 —4671.
ZHOU P, QIAN LP, D’ AURELIO M, et al. Prohibitin reduces mi-
tochondrial free radical production and protects brain cells from dif-
ferent injury modalities[ J]. J Neurosci, 2012, 32(2) : 583 —592.
KUCUK 1, TANOGLU A, ONCU K, et al. Immunohistochemical
activity of Prohibitin —2 and Stomatin — Like Protein —2 in patients
with ulcerative colitis[ J]. Turk J Gastroenterol, 2016, 27 (3):
233 -238.

CHENG M Y, LIN N, DONG D L, et al. PGAMS : a crucial role in
mitochondrial dynamics and programmed cell death[ J]. Eur J Cell
Biol, 2021, 100(1): 151144.

LU W, KARUPPAGOUNDER S S, SPRINGER D A, et al. Genet-
ic deficiency of the mitochondrial protein PGAM5 causes a Parkin-
son’ s — like movement disorder[ J]. Nat Commun, 2014, 5 4930.
iKIEE. ANGPTLA I PGAMS 7 IBD &5 18 P ity 3R ik M H 2
LN R BRI THLHEID]. M R, 2022,
KONG J R, XIANG Q Z, SHI G X, et al. Licorice protects against
ulcerative colitis via the Nrf2/PINK1 - mediated mitochondrial auto-
phagy[J]. Immun Inflamm Dis, 2023, 11(1): €757.

PARK Y S, CHOI S E, KOH H C. PGAMS regulates PINK1/Par-
kin — mediated mitophagy via DRP1 in CCCP - induced mitochon-
drial dysfunction[ J]. Toxicol Lett, 2018, 284 . 120 - 128.

YAN C J, GONG L L, CHEN L, et al. PHB2 (prohibitin 2) pro-
motes PINKI — PRKN/Parkin - dependent mitophagy by the
PARL - PGAMS5 - PINK1 axis[ J]. Autophagy, 2020, 16 (3):
419 —434.

YAN J, DENG D S, WU K M. XinJiaCongRongTuSiZiWan protects
triptolide — induced rats from oxidative stress injury via mitophagy
mediated PINK1/Parkin signaling pathway [ J]. Acta Cir Bras,
2024, 39 €391424.

CHOONG C J, OKUNO T, IKENAKA K, et al. Alternative mito-
chondrial quality control mediated by extracellular release[ J]. Au-

tophagy, 2021, 17(10) : 2962 —2974.

137



%44 % H5H b % f E ™ F T Vol. 44 No. 5
2026 %5 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE May2 026
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T : A ; Control 25 ;B : Model 41 ; C.: Mesalazine £1;D: ACD - L £1;E: ACD - M £4{;F: ACD - H 41,
BI1 4R A A SR AR (HE B, x200)
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