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J& T PINK1/ Parkin 3 2l & 3 LA
S AELAR A Sk s 1 W 2

MR TE A AR ek B
(FEYESH KRS RANFESFREFZ, HEHFR, ) ® 4T 530222)

WE BH BREFOREEXF R R M LR A v i/ AL R b i o F0Ll. ik BIFERGERES haEE
H R (NRZ2HE 5 mg/L) FEARBME R4 (12.5.25 .50 mg/L) 5 MEME 2% (MTT) 6 0 A 5 Xof [T FL0R 20 B3 7 i 4 A 5 20
TR I AR BT AT LR AN MR T A 55,57 ,6,6"-DUS-1,17,3,37-PU £ 5 — BRIEARAE T BLAL 4 (JC-1) A6 00 e o A% JIE Fi 137 5
75 S5} LRSI AR %o e LR T 25 R I W /MR P A FH 5 R A ARG 0 S AR 5 o B 78 2 7 4D 552 W) 5 6 328 030 52 36 5 00 3 AR e
X PTEN 35345 %2 G 1 (PINK1) (14 #8958 (1 (Parkin) U8 HH OGR4 465 3(LC3) | H BEAHDCHE 11 (Beclinl ) (ZbL {4 Py 5
BN 23 (Timm23) (SRR S5 (7 20 (Tomm20) (Bel-2 #1356 X & [ (Bax) (B ik EL4HMIJE -2 (Bel2) cleaved-: 24 M2 2 1
ity 3( Caspase3) .a-F-H UL H (a-SMA) | [ B [ ( Collagen [ ) | MY Ji7 2 15 ( Collagen I ) 2 H RIAMMEM . &R
s T RE4H LA, R R 240 40 fif 3% 5 R | Caspase3 ,Bel2 \LC3 I, Beclinl , PINK1 , Parkin . a-SMA . Collagen I . Collagen Il £5 [ 14
BRI (P <0.01) 2R AR S RS @ (36 2, 2ok ik @ W/ MAS R B B3 £ (P <0.01) , 1fif Timm23 F1 Tomm20 & [ £k
R AW TR (P <0.01) UM T3 1 %, Bax 25 A FRIA F 1%, SRIA LA FAREE T BifE , FERBEAR L= ik B
ZH NS5 22 Bel2  Timm23 , Tomm20 . a-SMA  Collagen [ F1 Collagen Il & 1 32 35 BH i T IE (P <0.01) , 28 b {4 i e 457 B 5 F b
(P<0.01), i4up =2 . Caspase3 .Bax .LC3 Il .Beclinl \PINK1 FI Parkin 25 (4589 B3I (P < 0. 05) , 2 s 1A 5 v i A 4 2
s Z  bifk A/ MRECR I 2 (P <0.01) . &5t FHORESE S I PINKL/ Parkin {5558 F A F LRI T B A 0
AR AT IR 20 M IR T, DTG & O T 27 Ak A T
K4 FOREE; AR 4iAb ; I AR AUM  ZoRiA B 5 P 1 ; PINK1/ Parkin {5538 %
FESES R285
XHARER A

JFEF4EAL (hepatic fibrosis, HF) 248 P T H LA
AP AL I (extracellular matrix, ECM ) K& T F
FEAE G B AR . HF 58 g S TR LA
K PE NG W7 M BF % RS R T S5 08 I 4 405 5
& B HF BRS84S U RE 1k AT 40
JfgEE A & A A T HE 5 & LR i R B A, BR T
MHIAN, el HE g ez A 3ok . LiemH

2025 -01 -22 il

FETH HEK A ARSI IE (45 :82204755) ;T 14 H 4R FL¥
4T H (455 2023GXNSFBA026274 2024 GXNSFAAOL
0235) ;] PEHEBR 2 B LI E AW H (45
GXZYYKF2023-05) ;" P4 BF 55 A4 0 & Q101 035 B (G
5 YCBZ2024150) |G v 15 24 R 4 JBUI0TH7 15 24 2 e A
WRVIEIR H (4 5. 2024ZZA002 , 2024774003 , 2024778
007 ,202477B010) ,

YEETRA: B, 55 B2
BB, B, VR, 8 5 AE 2, E-mail: 1793853705 @ qq.
com;
B ok, 2, B #4238 5 1E # , E-mail: 403605650 @ qq.

com

QAT , BT B R 28 Bl ( hepatic stellate cell, HSC ) #B &2
HF & JEt R b i S8 A €5 2 T IDE 52 B 45 1
HSC X Wl , % 7% UVLBCET S A, 3235 - 131
UNLEHZEE 146 ECM B4y o PR, #8158 HSC S By
1A HF [OCHESENS . ZoRiid B e ds 40 M A B
PNV P T O R 8 A 5 0 ORI O b AL &
RLUK B W — 7 TH] . £ i 200 B Xof b 5L 80 1Y T 32 e
135 —Jr e Ae A g T, AT &
W, ek HSC ZekifA | we, w] LAFI ] HSC % fb. 3K
AREEAE N ) VU IE L 25 3 F AR 9 T2y, B
PUge HUIJ AR JTF 45 25 B A, A F e &
B, FEARBEEA )BT HE 7T (H AR R HL ]
WA 7R . AT B TERTE AR EEXS HSC
Rk B WEIFE R , i — 204 7m Hpt HE A HLH]

1 HRS

1.1 EEME REECHL W R AR AR &
ABRA T, BT 12-4K) 5 K88 IR (VLRI HAR
DURBGER A PR A R, RS TS-1) s bR (561



-+ 920 - M EMKFF® Acta Universitatis Medicinalis Anhui - 2025 May;60(5)

Bio-Rad 24w, #1 5 : 1681130) ; it =X 41 Jf 4% ( 3 [
Beckman /A #], %1 '5: CytoFLEX)) ; 3% & HL 5% ( H A
Hitachi 23 &), %5 ; Multiskan FC) ; 8] & % %% ( H
& Olympus 247 8- IX51) .
1.2 ZAfm KB HSC(HSC-T6 41 i) W [ v [ ik
DO TR M A IR A R, 1755 . CL0116,
1.3 FEHYWSRF  FLARECHE LERHT
AT B Ay A BR 22 ], 4t 5 : C114054 ) 5 e g i
( methylthiazolyldiphenyl-tetrazolium bromide, MTT )
(ZE[E MedChenExpress /A ], 585 HY-15924) ; g
Z 4% (lipopolysacchride, LPS) ( 2£ [E Sigma 2\ @], i
2.12880-100MG) ;5.5'.6.6'-Pu%i-1,1,3.3'-puZ,
Fe-mRme AL F ik ¥y (5,57 ,6,6 -Tetrachloro-1, 17,
3, 3’-tetraethyl-imidacarbocyanine iodide, JC-1) #&; il
& (B R RAEYHE AR B A A W,
175-:C2006) ; Annexin V-FITC/PT X 4% 40 i I T- 46
IR0 & (b e s L AR W R R R A R
fit5 :KGA108 ) s e Z 4t 1 i Jit 5 [ ( Collagenl )
(#it5 : AF7001) A 240 I AL )5 4 1 ( CollagenlIl)
(#t5 : AF5457) (2Pt a-SMA (fit'5: AFO32)  f
Z4t Bel2 f% X & H ( Bel-2-associated X protein,
Bax,#tt*5-: AF0120) g 5 3¢ [ Affinity 23 7], S 290
LR BRI IR 5 v i 20 (translocase of outer mitochon-
drial membrane 20, Tomm20 ) ( %% [E abcam 2y &), it
5 :ab186735) ; S ZHTLORLIR PN A% (37 i 23 ( trans-
locase of inner mitochondrial membrane 23, Timm23 )
(#ib+5: A8688 ) | fit Z Hit PTEN i T & & ¥ B 1
( PTEN-induced putative kinase 1, PINK1) (it 5.
A11435) R Z 4t H WEAHSCHE H (Beclinl ) (5.
A7353) L Pi cleaved- Bt L5 [ fiff 3 ( cleaved-
cysteine proteinase 3, cleaved-caspase 3 ) ({lt 5
A2156) T 7 iR 28 se AR MR A IR A ] 5 4
ZHUIH AR HE H (Parkin) (%5 :14060-1-AP) (%
ZH B Ik 41983 -2 ( B-cell lymphoma-2,Bel-2) (it
12681031 Ig) /NI BULEIEE 1 (B-actin) (it
*5:66009-1-Ig) M B 5 = JE A I HARA PR 7] 5 %
ZH IS M L E H B4 3 ( microtubule-associated
protein light chain 3,1.C3) (3¢[F Cell Sighaling Tech-
nology /Al , it : 835068 ) ; MitoTracker® Green FM
1% 5. 40742ES50 ) | LysoTracker Red DND-99 ( %%
5 :40739ES50) W H _E 100 S AE MR PR Al
1.4 Fik
141 #mienm A7 5 HSC-To 4 ikfT 42
TG R T IR TP, A 10% i 4= M vs #l

1% % - 55 % R 1Y bE DMEM 55580, B & T 37
C & 5% CO, MIEFRA IR . 4 M 2 50 )2 I e
A, AR A RS BRI 3R S A KR
AHERS A BOW 41 M #E 17 55 55 . HSC-T6 41 i 1% =
ZIEEIR L R AT, 240 M %5 B2 90% B, 0. 25% 1Y
JEREE I AL S, 4 A0 O3 s R R B
(LPS 5mg/L) GRAREE12.5 mg/L H FEAREE 25 mg/
L2 FEAREE 50 mg/L 4], FAFERLLEH LPS i
k& HSC-T6 ZH iRy 4 h, P i AAHN (1) 254 1750 48
h, BERIZH 5G] LPS 3% 4k HSC-T6 4Hi It A 4 h, FEhm
NSRRI SR 48 h, 25 % R4 T 7 fd
LPS {6 fk, R i R SR 5% .

1.4.2 MTT #%n] &40 tm i 3G 78 5 B0 4% 2H 4 o i
H8 5 x 10* -4 e/ fL3Fh HSC-T6 4 T 96 FLAR,
37 CH555 12 h 5524 h J5, AL 20 wl MTT %3,
FEREFR 4 hy BRI 100 Wl =B (10% + ke S ai
R4 ,5% S T 1E,0. 012 mol/L £hiz) , 1535 12 h,i&
UPRFE , IR AS  FEE R ALAE 570 nm I 1
JERE (A ) o T 240 M 3G 5 K, 240 i 3 4 % =
(Ao = Awmza)/ (A = Aasg) X100% o

1.4.3 AXmatabn &amie B =l 737
C 5% CO, FEFRAATP R SR 72 h o, ok Big i,
AN EDTA 1 0. 25% [BREGH AL 20, 2 1k TH AL S ik
L4000 ; I PBS B Am i pE 2 ¥, 1 300 r/min B0 5
min; $% I Annexin V-APC/7-AAD 2] i 98 7= 4 ) 3z
A G ARVEULRH AT : LA 500 wl Binding Buffer ,
M MA 5 pl Annexin V-APC JRZJJEMAS ul 7-
AAD RS G EIRMEIE Y 5 ~ 15 min; 3 2041 4X
st Wil

1.4.4 JC-1 ¥l Z AR BE w4 MRYEERAE UL 4
LA T ml JC-1 Jeyff ( TAEMREE N 1 pg/ml) | ik
JEIEE 20 min; PBS PRIk 2 UG IAGET 3G R (R
FMEMTE - ) 1 ml HEAN M, @ 5 i
HELASCAGE I 24 L 4 A B b 7 ) A8 A - SRR AAR B FL o7
BT, JC-1 RAEFE L PLIA L Y LR & W, &
21BN s SORLIAR R FL AL AR, JC-1 S A, R g
RIEALRARIL T, PO, L1/ 50900
J3E EUARL 52 S 1A i Ha 57 1) A2 A

1.4.5 S5t esbem &2 min g koL
XPECAE K ) HSC-To 4 i 280 T 6 fLAR IS I, #%
HE R A A A BT T 10, FH & EDTA [ JEE i
HEAT AL, SO R T, I AT R ol 40 %) 0 B 24 i
TR, BRI R 40 i B R G A2 & 15 ml B0 4%,
1 000 r/min B.0> 5 min, W75 135 W% 3% (1% —
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WEE I B R, IS 25008 ) 20 ML TE L H
ELODETICE T 4 COKFNEE 2 h DL 5 [ € 45 1
PrAs ik g o EA T A ORI R R T S T
AR T WAL N B WA A A2 A A B SR
1.4.6  FLIRAHG M & AR b 75 SR 3k R AL L
WA TR BOE AR, A RORS R 40 i,
DMEM 5¢ 4 55 5% 36 0 5 A i % B 51 1 x 10° 4~/ml;
IrBITEFCHAFIC R/ 12 fLAR P A 1 ml 41 i &
W RIS ,37 C 5% CO, Bigefi i arid i
HRYEAS [F) 43 41 0 41 o Ak 3535 45 0l b 2 40 i, 37
C 5% CO, FEFRFah %, A A B SE i , W R Bk
FEW M 37 °C FiF [ MitoTracker® Green FM
LysoTracker Red DND-99 4t T {E¥# (200 nmol/L) ,
TEIEH B IR R TR 30 min, SR )5 B T2 B
BN WEHAMR
1.4.7 Western blot ¥ & & & ik HEHUAS 4400
SR, R BCA 320 € 4% 20 240 i 26 3 ok B, B4 T
e B PR B 3R D T g BB S L UK ( SDS-PAGE)
BECHLIK , % % PVDF Ji5, J] 5% 2 iU 1 4 3 A
1 h, imt A Caspase3. Bcl2, Bax, LC3 Il | Beclinl |
Timm23 , Tomm20 ,PINK1 . Parkin ,a-SMA ${{4 . Colla-
gen |  Collagen IIHTAR (4 1 : 1 000) A1y 2 B-actin
P (1:3000) ,4 CHEH LI, VeI G F HRP AR
WP 2 10 000) 455 . HBUR RGEEK 5,
HHT 25 IR AR, LA B Y8R (A 4 K (S
WS AR BRI LB 2R B ARV 2 k0K
o
1.4.8 %itsam®  ffif SPSS 22. 0 &4t £ s
BTG 20007, T PR AR R + bRl 25 (2 2 5)
PR,y 2EFF I Z A ] O BCR TR R 3R Oy 2293 #r ,
— AN AT LSD-t K3, J7 26 A8 55 IR ARG 56,
P <0.05 ERAZIHFE L.

2 HR

2.1 FHAESME HSC 383  MTT F il 45 2R Kk
A5 LLIR] ) 240 15 7 A B R 22 S 4 ST T
(F=106.545,P <0.01) , 575 4 3 AL HO A, 7
20 2 B b 5E R T (LSD-t = 5. 354, P <0.01) ; 544
TUZH LA, AR B 5 4L A0 0 18 4 3 2 T B (LSD-t =
8.237 .14.622 18.332,¥) P <0.01) , FRIHIFL AR
AR HSC 3458, WA 1,

2.2 #HAERE HSC T  ii=Uan U6 4 i
T R B AR R AR R TR 22 7 A e X

150
< ##
i\o, -
L sk
g 100} -
= *k
2 s Hok
‘é o
£
S
g 50
)
@]

0
a b c d e

Bl FERERARET HSC HEFR
Fig.1 HSC proliferation under different
concentrations of curcumol
a: blank control group; b: model group; c: curcumol 12.5 mg/L
group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group; #P <
0. 01 vs blank control group; ** P <0.01 vs model group.

(F =20.496,P <0.01) , 575 [0 BRZH Eo s, 1A 2]
M TR R (H 22 R BG83 SRR L
A FRARTEAS 2H A0 o 8 T R X B8 0 ( LSD-¢ = 2. 445 |
4.781.7.628 3 P <0.05), Western blot i & 1=
FHOCHE 1 & BL 45 21 18] 19 Bax 1 Bel2 D 2 Caspase3
Rk Z R A2 E L (F =43.053,48.791,
58.287,P <0.01), 525 (AN IR LA, AU Bax
TR TR AZEF G2 E S SRR K, 3
RELS 4] Bax F3i5 1 i (LSD-t = 5. 143 7. 981 .
10.551,3) P <0.01) ; 525 (X B4 LA, BE A 2
Bel2 F2 ik B8 (LSD-t = 12. 824, P <0.01) ; 571
A, AR WA 4L Bel2 F 3k R (LSD-t =
3.306.6.412 8.817,¥ P <0.01) ; 525 (4 FRAH Eb
I B ZH Caspase3 ik (LSD-t =3.610,P <
0.01) ; SHAIZH L, FEARFESS 4 Caspase3 ik
B ( LSD-t = 3.300.6.704 ,10. 107, %] P <0.01)
TLIE 2,

2.3 #FHAEEXT HSC Zfifk 5% E QR IEME
F Western blot £l & 47 {4 F Wi AH G 2 1 & L4
ZH Beclinl \LC3 II . Timm23 F1 Tomm20 ik ZERAH
il 2k L (F =110. 943 84.248 52.556 .43. 028,
¥JP<0.01), 525X A e, LAY 2] Beclinl
FILC3 T F2 kB4 fin (LSD-t = 5.750 4. 052, ¥4 P <
0.01) ; SHIRIZ bbAs, FEARBEAS 41 Beclinl (LSD-1 =
4.423 8.698 .13.416, 5 P <0.01) f1 LC3 I (LSD-¢
=4.652 8.855.12. 007, 4 P <0.01) 3 ik #5815
523 FX0 BE AL g, BEA 4] Timm23 1 Tomm20 ik
TFRE(LSD-1 =3.372 3.293, %] P <0.01) ; 54
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oA, R B 4% 41 Timm23 (LSD-t = 4. 495 6. 968 |
9.215,%) P <0.01) Fl Tomm20 (LSD-t = 3.892,
6.287 8.084 3 P <0.01) £ikH T, W& 3.
2.4 FHAEX HSC KAFRBAMIEM JC1
R e BRAS 2 AR MR S Fi 7 22 53 BT G4 X
(F=52.007,P <0.01), 525 F0 AR Ho A, B4
AR T (LSD-¢ =3.730,P <0.01) 55
(RN N R TR NV I
(LSD-t=8.430,11. 164 ,11.988, 4 P <0.01), UL
K4,
2.5 FHABEEX HSC LHiff 5iR Bk £ E L 1E
ECHRETIN K B, 15725 A0 HEAT EL AR, B A1 25

RS P AL TE (0 22 5 SR ZH AL, ORI
ARG RIS E IS Z . WA S,
2.6 FHAEEX HSC Zetifk 45 B BE/MK B9 7500
75 S FEL A0 A A ) R B, S O R R
LA DL 1Y S Je J , 0B 45 A 5 AT , 15 A0 5 5 AT
LRI e A B B B, HES R s AR B A5 2 eohs
AT S o K Ul W 28¢5 3o A4 1 i/ AR 52 O
Mk Blas i) 22 e HAT it 22 8 L(F =78.335,P <
0.01) . 52 X BRA] HUAR, BETRUZH SR IA | e/ MAR
B (LSD-t =5.699, P <0.01) ; 5L AL,
FRABEA L LRI B /AR BE— 223 i (LSD-~¢
=3.983.7.528.10. 121 ¥ P <0.01) , JLIK 6,

A a b c
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g 0.6 T o
Bel2 26 2 7 s L
% = l sk
Caspase3 35 %‘ 041 # T
£
Cleaved-Caspase3 17 T;j
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a b c d e
B2 #EAREFS HSC AT

Fig.2 Curcumol induced apoptosis in HSC

A Apoptosis flow chart; B: Apoptosis-related protein expression; a: blank control group; b: model group; ¢: curcumol 12.5 mg/L group; d: cur-

cumol 25 mg/L group; e: curcumol 50 mg/L group; P <0.01 vs blank control group; ** P <0.01 s model group.
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Fig.3 The effect of curcumol on the expression of mitochondria-related proteins

a: blank control group; b: model group; c¢: curcumol 12. 5 mg/L group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group; *P <0. 01 vs

blank control group; ** P <0.01 vs model group.
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Fig.4 The effect of curcumol on mitochondrial membrane potential

a: blank control group; b: model group; c¢: curcumol 12. 5 mg/L group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group; P <0.01 vs

blank control group; * * P <0. 01 vs model group.

2.7 #FHAREEX PINK1/Parkin {5 S & B89 1€ B
Western blot #;il] PINK1/Parkin {518 % & I & 20
)] PINKI Al Parkin 3Rik 22 3 A G4 E X (F =
58.795 .61.986, % P <0.01) . 525 (A%t B4 HL#k,
M2 PINKI 1 Parkin 2836 34 i ( LSD-¢ = 3. 805 .
3.868,3 P <0.01); 5 RIA] 45, 38R M2 4% 41
PINKI (LSD-¢ =3. 690 6. 803 \9. 916, P <0.01) Al

Parkin ( LSD-¢ = 3. 868 ,7. 032 ,10. 197 ,#] P <0.01)
FeaRHEm, WK 7,

2.8 HRAEXMAMERRIENIER Western
blot 61 41 it 435 i & B 45 2H Collagen T #i1 Collagen
MPL K a-SMA Rk Z R BARITFE X (F =
57.152 44.170 67.305,% P <0.01) ., 52544
2 b %, B B 2 Collagen [ A1 Collagen T LA I
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blank control group model group curcumol 12.5 mg/L group curcumol 25 mg/L group curcumol 50 mg/L group

Lysosome

Mitochondrion

DAPI

Merege

5 HARBEX LA SBAEEEECLRINE x400
Fig.5 The effect of curcumol on co-localization of mitochondria and lysosomes x400

a: blank control group; b: model group; c: curcumol 12.5 mg/L group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group.

a b c
d e =
Gy
o
= 6 *x
£ P
o
g 4l =
50 H#
=
g
£ ot
<
k)
£ 0
§ a b c d e
Z

B 6 FHAEXIRMAEEREBB/NMERZIE x5 000
Fig.6 The effect of curcumol on mitochondrial structure and autophagosome x5 000
a: blank control group; b: model group; c¢: curcumol 12. 5 mg/L group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group; P <0. 01 vs

blank control group; ** P <0.01 vs model group; red arrows point to mitochondria; yellow arrowheads point to autophagosomes.
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Fig.7 The effects of curcumol on PINK1/Parkin
signaling pathway
a: blank control group; b: model group; c: curcumol 12.5 mg/L
group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group; ¥ P <
0. 01 vs blank control group; ** P <0.01 vs model group.

a-SMA ( ISD-t = 14.085, 13.256,15.220, ¥ P <
0.01) Fik 3G SEAIA L, FAREERS 4 Col-
lagen | (LSD-t =4.797.7.859.10. 206, P <0.01)
F11 Collagen Il (LSD-z =3. 870.7. 644 .10.235, 1 P <
0.01) LI N a-SMA(LSD-t =5. 348 .8.227 . 11. 381,14
P <0.01) KK TR, WES,
3 itig

HE 2P0 ) — DL R RRAE , 5 0 e 2
JEAUA R BUS ARG, BRI BIA RGRYT , 5 W 2T 44k
SR IRE R . HSC TG k73 W ECM & HF
IR Lo B, TR R 48 HSC s AL i I 218
PEIRBE TR ), ASBIFFE 44 SRR B AR 7T LA
1k HSC X4 %E |y ECM H a-SMA | Collagen [
Collagen Il 4 1Y #k , RHIFOARBEAHT HE 191
Mo

ARLARTT LU A0 i SR A R 6, W] 2 5 R 1 40
JUESERAS (AT B A% 3 A MO T A A K Ry
SRR o SORLIAR B W2 181 200 P SR AR T
AERFARIE F DIREM EEA Y . H AT C AR
R B WERHLE] S TR — P Parkin ROV

a b c d e ku
Collagen I 130
Collagen 11 118
a-SMA 42
f-actin 43
0.8r 4 3 Collagen

##

Collagen III

protein expression
o o
IS 2N

T

(=}
N

Extracellular matrix-related

A0
2777777,

i

a

AN

(on
o N

b
o
@

8 HAEBEXEMMERS FRENER
Fig.8 The effect of curcumol on the expression of
extracellular matrix molecules
a: blank control group; b: model group; c: curcumol 12.5 mg/L
group; d: curcumol 25 mg/L group; e: curcumol 50 mg/L group; P <
0. 01 vs blank control group; ** P <0.01 vs model group.

RRLAR B W, I3 — P2 Parkin JE 4R LR K A
W, 43 5l i FUN14 25 #3885 3 1 (FUNI4 domain
containing 1, FUNDC1) fil BCL2 A HAEHE A 3 £
(BCL2 interacting protein 3 like, BNIP3 ) /Nip3 #f &
1 X ( NIP3-likeproteinX , NIX ) 4 §:!°' . PINKI/Par-
kin J2 e 55 ZE A — R R 5 5 2K, M AORL IR SZ B, 4R
LRI A A AL, 2 B0 PINKL A SRR S I i
A bR RAR LRI R 1 2 (mitofusin2
Mfn2) FiZ 2 3 F B R Ak, AT 73X Parkin & 2F %
PRI SBEIR 12 R 45 &, Min2 J2& Parkin (95214,
WA AR R 2SR R A e iz RALIE AL
ZRIZ R WAL M) 202 R SRR B vk
EHEMEPRDEE G, Iz 2456 X5 A bR
AW LC3 JEE, NI AT LRI B W T BR 52 i 4 b
RN LC3 AE7E LC3 T AN LC3 T i IE =, LC3 1
oA TR, B R AT, LC3 T 4R 2 A
W/ IMA R I, 3% A8 Ry LC3 T I /2 62 F B WA Py s A
AL, LC3 1 ) i 2 A R B8 76 ) W (R |- 1 39
SRR G, IR A WER AR IC . Beclind
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SEMRFL AN B0 B R R T A LG BB,
How o 5 10 B B Mt UL B3 BB ( class 1T phos-
phoinositide 3-kinase, PI3KC3) 454 5 5 H WK B
J, TR B SEPE A .

TEAIF 5 v R IR AR 20 SRR I W B B, 3X
522 R — IR A A ) R e K IR T Bl
i3t PINKI/ Parkin #4515 HSC SRR B Wi ,
SECHF B A RIS FOREEHS I PINKL A1
Parkin 25 H 235, 18/0 T Timm23 Fl Tomm20 & H
(A , 2 5 H B R B AR P 1 I 2o 14 B Wi/ A
RS 5 JC-1 ARG I i B 386 A Tt AR ™ o A B vy,
05 PEOCHRET R IR BTN T LA ¥ 1l 14 1)
LHL 7, R B FLAREE ] BB F PINKL/ Parkin &2 42
PR FIWE ) LR I BN T GoRi iR e , MM
il HSC sk, 2 NBOGERRY I, X A —I Y
ARWFFELERA— B R TE, AR R T A 0 13 1 4R
(reactive oxygen species, ROS) /51y HSC Zkifk B
WS HERT G HF (4R A o 3 s M oA — 2 I
PR T REFNLRLIAR B Wt Fr) 410 ] 25 5 BB i AU R AT,
P HSC 364k, AT R B2 A Lok i 3 g, mT e
i TE S SRR, B SR R AR TR S A MO 5 3K
AMIBET A K LR EaRGE R IALoR Ik 1
VE I RUER 1, oA Ok i 2 B 22 S 9 i s 2R A ) W
16 HE i il a3, ik HE 1 2R i
Wit A ] 350 W AR P 400 B 0 T, TR AR BE S
FAmR AT LA T HSC BT,

AWFFEALATAE — LE BRG] QA AT 14 P 5
B IRAIE ; B X FOREE S PINKL 22 [] g/ AR = ik
TTRARI . LA AE S KPR AR
B S ZORA IR O R, IF HAS BT 5 A4 2 fn 2k
RLRZH 2 B 3R i 15 PINKI 22 1] f) 388 i) 5C 22 1
TIPSR B W 3 T HLA

25 LTI 3R S 3E o 8 n] PINK1/ Parkin {55
7 S HSC 2R A B A Wi, 20 HSC Zobr {4
T RERERT , T HSC {5 {6 A 3 HSC i T2,
b ECM (358 K4t HE f91ER] .
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Exploring the role of curcumol on mitochondrial autophagy
in hepatic stellate cells based on the PINKI1/Parkin

signalling pathway
Xiao Huaye', Wang Lei', Wang Jiahui', Zhao Tiejian', Zheng Yang', Duan Xuelin®
('Dept of Medicine, Faculty of Chinese Medicine Science, >School of Zhuang Medicine,
Guangxi University of Chinese Medicine, Nanning 530222)

Abstract Objective To investigate the mechanism of action of curcumol on mitochondrial autophagy in hepatic
stellate cells and its molecular mechanism against liver fibrosis. Methods Hepatic stellate cells were divided into
blank group, model group (lipopolysaccharide 5mg/L), and low, medium and high curcumol group (12.5, 25
and 50mg/L.) ; Thiazolyland (MTT) was used to detect the effects of curcumol on the viability of hepatic stellate
cells; flow cytometry was used to detect the effects of curcumol on apoptosis of hepatic stellate cells; 5,5",6,6'-
Tetrachloro-1,1",3,3'-tetraethylimidacarbocyanine iodide (JC-1) was used to detect the mitochondrial membrane
potential ; effects of curcumol on mitochondrial morphology and autophagosome were detected by transmission elec-
tron microscopy ; effect of curcumol on mitochondrial localisation were detected by fluorescent probe; Immunoblot-
ting assay was performed to detect the effects of curcumin on PTEN-induced putative kinase 1 ( PINKI ), Parkin-
son’ s disease protein ( Parkin) , microtubule-associated protein light chain 3 (LC3) , autophagy-associated protein
(Beclinl ) , mitochondrial inner membrane translocase 23 ( Timm23 ), mitochondrial outer membrane translocase
20 ( Tomm20), Bel-2 associated X protein ( Bax), B lymphocytoma-2 ( Bel2), cleaved-cysteine protease 3
(Caspase3 ), a-smooth muscle actin (a-SMA) , collagen type [ (Collagen [ ), and collagen type Il ( Collagen
IT) protein expression. Results Compared with the blank control group, cell proliferation rate, Caspase3, Bcl2,
LC3 I, Beclinl, PINKI1, Parkin, a-SMA, Collagen [ , CollagenIll proteins significantly increased in the model
group (P <0.01), co-localisation of mitochondria and lysosomes increased, and the number of mitochondrial auto-
phagosome significantly increased (P <0.01), while Timm23 and Tomm20 proteins, mitochondrial membrane po-
tential decreased significantly (P <0.01), apoptosis rate decreased, and Bax protein expression decreased. Com-
pared with the model group, after curcumol intervention, cell proliferation rate, Bel2, Timm23, Tomm20, a-SMA ,
Collagen [ and CollagenIll protein expression significantly decreased in the curcumol low — , medium — and high-
concentration groups (P <0.01), and the mitochondrial membrane potential significantly decreased (P <0.01),
whereas apoptosis rate, Caspase3, Bax , LC3 I, Beclinl, PINKI and Parkin proteins significantly increased (P <
0.05), the co-localisation of mitochondria and lysosomes increased, and the number of mitochondrial autophago-
some significantly increased (P <0.01). Conclusion Curcumol exerts ameliorative effects on hepatic fibrosis by
modulating mitochondrial hyperautophagy mediated by the PINK1/Parkin signaling pathway, and promoting hepatic
stellate cell apoptosis.

Key words curcumol; liver fibrosis; hepatic stellate cells; mitochondrial autophagy; apoptosis; PINK1/Parkin
signalling pathway

Fund programs National Natural Science Foundation of China ( Nos. 82204755) ; Natural Science Foundation of
Guangxi Province ( No. 2023GXNSFBA026274,2024GXNSFAA010235) ; Foundation of Guangxi Key Laboratory
of Zhuang and Yao Medicines (No. GXZYYKF2023-05) ; Graduate Education Innovation Plan Project of Guangxi



- 928 - M EAKFF/ Acta Universitatis Medicinalis Anhui 2025 May;60(5)

METTL3 fi k1IN e i e AR 4, S 8 Al 2%

G FFLE L E A
(EMEFREMEER EFHR T ERF,EMN  256601)
WE BHA RIS 3(METTL3) /24 m® A {1 i L6 8% B 35 /N 40 B il (NSCLC) 240 384 5 | i e it 7% fig
TR, Frik W AEYE BRI METTL3 33k 7K -5 NSCLC SR G 956 R 3l i3 RT-PCR Western blot . m® A 7
W CCK-8 G5 | o W T 5 0 200 i R R 52 36 25 40 il ol 5 = 6 75 METTL3 J5 NSCLC 4l fiff METTL3 mRNA F1 % [ /K .
m° A K BB R R GRS AT RE Atk SR AEWME B MR W METTL3 78 NSCLC i3k H 5 B R 77
WIEAH)E, RT-PCR 1 Western blot 523 it 7s METTL3 7£ NSCLC 4HMI & i 253k, 76 AS49 4iiffirh , 25353k METTL3 J5 3%
B NSCLC 21t m® A ZKF IR LA A bR SR 40 8%, FLI I 40 M0 T3 _E IR 8 1 ( Vimentin) | R E-45
#4451 (E-cadherin) f) mRNA Fl2 H3RBIKF-(P <0.01) , {2 HE A549 4HAE AT b5 — B B AL EF2 (EMT) . {H7E A549

20 1] BB METTLS WA BB S5 R (P <0.01) . &ig

1 #ik METTL3 34 Jil NSCLC 41t m® A 7K P42 ik L0 5 7

FETE AN AT AL BE 1, 4 Ja L METTL3 J4E i ) NSCLC FLI0112 Wi 15 #8 1a) 25 10T K B85 BHIE JEA o

KA METTL3;m" A 5 3% 1 (258  EMT; NSCLC
HESES R394.2
SCERARAEED A

VT LA IR 1Y A0 A A BRYE B N & BT
g e A I A T AR i 3k 4 BR R ST
T2 AEU 40% , B IR S8 3 S0 e ™ o HH
i dE /> 48 g Bl 95 ( non-small cell lung cancer,
NSCLC) & 9 1Y 3§ HIL il i A B ff o N6- PG i
( N6-methyladenosine ,m® A ) &= EAZ A=) RNA f: 5 U,
MR B )T Nz —, e IR AL 6 5 N
JET ER AR S mCA B A 2 S A AT Y PR
B0 NSRS R A A S
L AR RT ST R, m® A B TE iR 1)
A e R F AR, m® A B B 56 1 45 2R
5 R R R R T IR K mCA
FHELHEF2 WA 3 ( methyltransferase like 3, METTL3)

2025 -01 -05 i

HETH: IWARASEFRFAURHE TR WH (55
2020KJK002)

(P s e ]
s, I, B AR, W AEVE R, E-mail: guojw0510 @

bzme. edu. cn

it s 5, e, LA, B 0 55 2 R A o
PIMI . i METTL3 4 S m® A 2 X35t 14 16 1 i
BRI AL EE NSCLC 7E A A R85 1 S 112 W8 F ) 1)
TWETESE R, I BB A% A lim PR I6 7 T A 4 1 73+ 30 A
B I, ABESE S e METTL3 JE 455 NSCLC 41 i
HagE | v B AN AE BB g ) 5% i, B B METTL3 4%
NSCLC &1t 78 o A4 FH S HLA X X6 TR ZBT Y
NSCLC I RiaTr i R HEE XL,

1 #¥57F=%

11 #H
11,1 24X A 4008 A BS 35 AR 1 T35 5
Corning 7 H ; 2l ffd %5 7% & RPMI-1640 F1 /i 2 I 15
(535 :SH30809. 01 ,SH30071. 03) 5 T2 [E Hyclone
o) B v it #) Lipofectamine™ 2000 ( 4% 5.
11668027 ) Wy F 3% [E Invitrogen 2\ 7] ; BCA iR 57| &
175 . PC0020) %y Tt 5% Solarbio 2\ @] ; —$r MET-
TL3 ,E-f5 %6 % H , IEHE H , B-Tubulin, Annexin V
SEEL SO RE SR S T 166 H&L (Alexa Fluor ®

Province (No. YCBZ2024150) ; Scientific Research Program of Faculty of Chinese Medicine Science Guangxi Uni-
versity of Chinese Medicine ( Nos. 2024Z7ZA002, 202477A003, 202477B007 , 202477B010)

Corresponding authors

com

Zheng Yang, Email; 1793853705@ qq. com; Duan Xuelin, Email; 403605650 @ qq.



