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HWE  HK  EGRKE LM 5 75 aad s 2opi i B G IR SR (AR RN HIMER AN ) B SR
JHF 98 20 B Bk (HepG2) 4N A g 115 A8 MR B (G g BT &5 AR, FE MBI AR SC o FHLH . ik SRR A MBI (800: 1 600
pmol/L ) 5 HepG2 4NMHL S/ ARHFASPEAS AL, &as AXTRE . AL (bl I, o R EE & 2010 7 B BT HE A& Al
T W, it CCK-8 BAGMANMIG 15 et O 5B arjett R HM =K (TG) FEMEITMIERER; =i
FHAYERHF iR EE X EERE, RORENTERN PTEN fFSMBEHE 1 (PINKL) | B3 Z R LN
Parkin Z (Parkin) . LC3-I/I}% p62 HHEFIK; JC-1 TICIREMG LR R A 7 ; Ad-mCherry-GFP-LC3B JIfJ5 7
TREEER H B RTE B BRSNS M A . 45 SATE AT L, bl . R A AR W E R T AN
W0 (P<0.05, P<0.01) , FEAR40AEY TG &t (P<0.01, P<0.001) MJRTEM, @@ FEigd 1 402 M ERE
I, SUARIEN S5 RNATR2H (KEGG) FEM BN HEE S48 TRk g, H BN PINKI £
BEE L. MURBFR RN, EIREIERRIAESH HepG2 4iffarf, {afifbih 7 v] v B K3 % PINKI1, Parkin
FEHFRIA R LC3-I/IHE ( P<0.05, P<0.01, P<0.001) , Fd p62 F£ik (P<0.05, P<0.01, P<0.001) , FEEFHTHE
PRI LA, ( P<0.05, P<0.01) , FFHEANE MAEE (P<0.000 1) . 75 HLEE T 78 4d 19 Ak J oy 7oy ok 8 21 L g2 3
RIS ML b ik [ /M, 2518 FEANMKOF L, fg g Ak gy 5 24 078 mT e B 400t M b e 35 VR A IR TR 15 519 Hep G2
UMAR AR PE (RIMIRHE W K TG &R TR ) . HAEALE S LI PINKIL, Parkin & F13RiA . PRE bR
ML A HE WA T i S 15 S R R A [ /N AT B DDA G . AR5 Ay A AL Ak ek D 3 g AR R O A D 1 I
(MASLD ) #2417 2T PINK1/Parkin 41 3 B LKA F WAL I (9 200 i 2 SE 564K 4
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Jianpi Huazhuo formula regulates the PINK 1/Parkin pathway to activate
mitophagy in metabolic dysfunction-associated steatotic liver disease cells

YANG Jiong!, ZHONG Jieyue! , YANG Qiuyan', LIANG Rong! , TONG Wangxia? >

(1. Graduate School of Guangxi University of Chinese Medicine, Nanning 530001, China; 2. Department of Liver Diseases, Ruikang Hospital
Affiliated to Guangxi University of Chinese Medicine, Nanning 530004)

Abstract Objective To investigate, at the cellular level, whether the Jianpi Huazhuo formula ameliorates lipid
accumulation in a steatosis model of human hepatoma G2 (HepG2) cells induced by mixed fatty acids (sodium palmitate and
sodium oleate) through the regulation of mitophagy, and to elucidate the underlying molecular mechanisms. Methods A
steatosis model was established by treating HepG2 cells with a mixture of sodium palmitate (800 pmol/L) and sodium oleate
(1 600 umol/L). Cells were subsequently allocated into six groups: blank control, model, Jianpi Huazhuo formula-containing
serum (low, medium, and high concentrations), and atorvastatin groups. Cell viability was determined using the CCK-8 assay.
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Lipid accumulation was evaluated using Oil Red O and Nile Red staining, coupled with quantification of triglyceride (TG)
content. High-throughput sequencing followed by bioinformatics analysis was performed to identify differentially expressed
genes and enriched signaling pathways. Protein levels of PTEN-induced putative kinase 1 (PINK1), E3 ubiquitin-protein
ligase Parkin (Parkin), microtubule-associated protein 1 light chain 3 (LC3)-II/I, and p62 were assessed by Western blotting.
Mitochondrial membrane potential was monitored using the JC-1 fluorescent probe. Furthermore, autophagosome formation
was visualized by Ad-mCherry-GFP-LC3B adenoviral tracing, and ultrastructural alterations were examined by transmission
electron microscopy. Results Compared with the cell model group, the medium- and high-concentration Jianpi Huazhuo
formula groups significantly increased cell viability (P<0.05, P<0.01) and decreased intracellular TG levels (P<0.01,
P<0.001) and lipid droplet accumulation. High-throughput sequencing identified 1 402 differentially expressed genes. Kyoto
Encyclopedia of Genes and Genomes (KEGG) enrichment analysis revealed significant enrichment in the "mitophagy"
pathway, with marked upregulation of the key gene PINK1. Mechanistic studies demonstrated that Jianpi Huazhuo formula
concentration-dependently upregulated the protein expression of PINK1 and Parkin, as well as the LC3-II/I ratio, in HepG2
cells exposed to mixed fatty acids. (P<0.05, P<0.01, P<0.001), decreased p62 expression (P<0.05, P<0.01, P<0.001), reduced
abnormally high mitochondrial membrane potential (P<0.05, P<0.01), and increased the number of autophagosomes (P<0.000
1). Typical double-membrane mitophagosomes were observed in the high-concentration Jianpi Huazhuo formula group under
transmission electron microscopy. Conclusions At the cellular level, Jianpi Huazhuo formula-containing serum concentration-
dependently ameliorated mixed fatty acid-induced steatosis in HepG2 cells, as manifested by reduced lipid droplet
accumulation and decreased triglyceride (TG) content. These effects were closely associated with upregulated expression of
PINK1 and Parkin, restored mitochondrial membrane potential, promoted autophagosome formation, and induced generation
of typical mitophagosomes. The present study provides cellular experimental evidence supporting the therap eutic potential of
Jianpi Huazhuo formula against metabolic dysfunction-associated steatotic liver disease (MASLD) via the PINK1/Parkin-
mediated mitophagy pathway.

Key words  Jianpi Huazhuo formula; metabolic dysfunction-associated steatotic liver disease; mitophagy; PINK1/Parkin
pathway; lipid metabolism

AR5 AH 5% i 15 1 F% - (metabolic dysfunction-associated steatotic liver disease, MASLD) , & —Fh
55 AR 255 AE %5 U1AH 5 PR 18 1 JH T 5 9 (8 22 92 T W DA B 4 18) I D77 2 1 O e 380 A A 5 IR 7 M I ¢
(metabolic dysfunction-associated steatohepatitis, MASH) & 4F4kfb . FFEfL, F4r E# & kg
a0 M . BRI, MASLD 5.0 I <0 . LAY WE R 9 o B IR WP TR BT 45 L 18 PR I
(chronic kidney disease, CKD) S48 14 5 i =1 & % UIAH R -4, BT MASLD 19 & 9 WL 52 2% AT H:
S FHLHI TR, BHET MASLD M ARIRHLRITIATE 2GR . A 6T SRng R ZEEP AR E T
TURI AR5 77 S AR B, (BRI AE B RN B, AR 22 5 3, DLAG 2B M7 9
HEEZE MASH B2 440 BY B A 218 91, 20030 J7 F BEEE AR 2R aL A1 S A0 S, B A il
PREE B VDS S2 BN P B R -1 ARSI DL R R BE X 2RI E 7). 7RI R B A
RE 89 D503 IR I R AR POAH JHF U i I AR PR 01012), (AR AR 24 )5 B I . A B Bt A 1) . PRI, IR AR
MASLD (1) 95 AL 5 2 0 58 A URR TT 299, Oz s i)t 5 2 i o

MASLD [f1#% 0 R HLEITE T K e R AL, SFEURRE T . Uar 2 E4T47 %300
., ReE I FAI L MASLD (1«58 —IRIT o, 1 F 175 K B SR i D) Bt s 4 o HESE Wi 1] MASH
HBEJR <5 —xFT e8], XA A HES) MASLD [1] MASH #E R (8% 0o X 414, Tl BE B A5 0 28 e 44 7=
Rt EE 4 (reactive oxygen species, ROS) , Gl &AL M, (3t 98 i PR B J5ORD B 22 R 4 A vl
1, BRBFHEIE JRE 5 21 4 Ak gk R 1S 161, 78 SRR D) RE B AS 2 52 rh 2ok i B OGN G B, DR &L
A N MASLD i 25 B0y 3 AR BESE AR L 170, 2R 44 | W58 2 175 Ik ol I B 0 A R0 A O 4 o 2R b A B 75
MEEMMIEE, FERTRRAES. W8N & ROS /KPS 7 H R 7 8 (EH 1820, JT4EK,
BFREE W 2R AR W) 2540 R MASLD IR 97 SIUsk s Sl , HFBREZEEP TN THEam S5k
KUY, MAKARHBRBOE A RA R A U IR RIS R E R AR CAn e A R &5 W] il
i SRR B W R RE AR, TEIG R AT B A b BoR R o7 v g2 220, SR, IR S8 2 WA ] I PR
A IS AMAFAE AL HERE G218, [R] IR A7 78 < B — I R0 ME LURE X MASLD 52 25% R AR - 28 0 I 2% 1)
AR 24 FH R, AR R 2 KRR AL, 7E MASLD Y697 T BoR HORRE 7,
R [ gk 7 (28] L ez 126125

e AL Ty 2 B8 = A 2 R BB G T MASLD AR T7, %07 BA G RRAD . fd
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B, ASHI FEALL R A IR A i U7 R T AR AR W A R AR T R, AT R R ST MASLD HIfE
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1.1 LIE#RY
1.1.1 Kz

AT 30 R SPF Ziifet: SD KR, 8 JiWs, fAJiiE (20045) g, W H WL KEHY) L+
O [SCXK (i) 2024-0021] . 75 VG H 5 245 K 2 3l 4 S 56 o o0 1 7% [SYXK B 2024-0004], = i
22~23 °C, MIXHEE 50%~60%, 12 h GlE/12 h BIEEIEIR, HHEE, HHBUHKEK. A0 5Tt
SCES SRR AT IR R 2 KR B R A R i ik ilE (DW20230830-184) o 1E S 56 A i 2
W, B 3R JEN, I NE R, ARSI

1.1.2 48

N8 41 % (human hepatoma G2 cell line, HepG2)I i 3 i 28 L dnRHE AR AR (5
CL-0103).
1.2 FERF 5UR

Ry (5860 12 g (4’5 . 20230124) . FAj 15 g (fit5: 20230617) . #7¢ 15 g (k5.
202311200 . #E 25 g (#t5: 20230530) . FHAR 20 g (Hit'5: 20230621) . fR%E 20 g (Hit'5:
20230521) . FRKZ 10 g (4lk'5: 202305060 . fifft 15 g (fit5: 20230913) . 5 15 g (Hk'5:
20230511) . FJEFb 15 g (k5 : 20230220) . i 20 g (Hit5: 230601) . %= 15 g (L5
202303260 . E U4 30 g (b5 20230401) . ¥E¥HE 15 g (k5. 230501) « HE 6 g (Jit5:
20230126) . #f% 10 g (#t5: 20230515) . L 20 g (Hit'5: 2305003) ) , HJ FH R K
Bt e i R I B 24 s B Ak A il £, RN RI R 29 i oK BT (AE25 5 & 2.78 g/mL) , 4 °CHA L
7. BIFEAAITES f (BrE AR AR, M. & 10 mg, #t5: KC1H5114) . fia4-1fiiE
(fetal bovine serum, FBS, [ Gibco A#], #it'5: A5669701) ; DMEM 153%3E. 1>PBS (R ik
EAMGRHAERAT, #5: WHB824F091, WHB824A031) ;: HHHE R IESW . HEHE . CCK-
8 WAl BT AMEH» Rl &, M O RaikF &, RIPA BARMR (EEREERHEAR
AF, #t5: 240009025, 240011033, 240005003, 240010006, 240011014, 230003001) ; KEHHH%N
SRS (PR AR R EA R AT, 5. KC006) ; Hu =M (triglyceride, TG) & &l & k7]
AL FERRFEARGRAF, fit's: E1013) ; —HEMHE (bicinchoninic acid, BCA) HHE R
KA (RS REDMEARRBAERAR, #t'5: 022124240719) ; Mito-Tracker Deep Red FM
CERRLARIR L9 Y68 « Ad-mCherry-GFP-LC3B (€15 mCherry-GFP-LC3B @& & AR E)
JC-1 LRk WA e i & ( LB Z RAEMEAR KM ARAF, #t's: C1032-50py, C3011-
imL, C2003S) ; JLELER:FIL (FEAEBEAEMEHARAR, T&5: BS-20-GIM) ; PVDF i ( E
WS REVHE ARG ARAT, #5: 112223240117) ; PTEN % S E A 1 (PTEN-induced
putative kinase 1, PINK1) Jifk. E3 7z & ZE i Parkin & 4 (E3 ubiquitin-protein ligase parkin,
Parkin) Fitfk. p62 itk R =EAEMHEARGIR AR, 5. 23289-1-AP, 14035-1-AP, 18227-1-
AP) ;. TEMIRE A 1 %% 3 (microtubule-associated protein 1 light chain 3, LC3) #ifk. i H -
3-i % fii Al (glyceraldehyde-3-phosphate dehydrogenase, GAPDH) % suf&fifk (3£[EH ABclonal 2
"], fit'5: 4120000816, 30202ES40) ; HRP fricfiiEdif 196 =4t (BT L4ERAEDRIH AR A
A, fit5: G3378) .

fEIR I FRM (REZWm R T St AR AR, 5. CLM-1708-8-NF) ; Rt ( Fifg3EER
CHRREHE (PED FIEAR, 5. AMEX1000) ; ZIReALBURS A (Fi -t Tecan A A, 7Y
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5 Infinite 200 PRO) ; HERAEEME (HABRMKERA S, B5: FV3000) ; &5 o7 BMs
(HAHFHASH, 5. JEM 14000 ; m@sEille i (REREEREARAR, 5.
DNBSEQ-T7) ; i & Ol CGHFMIACEI SN KGR AR, A5 TDSA-WS) ; fHIE/KG#
CEIMEERIFE R EARAT, B5. HH-6) ; MiniProGel™ EHHIK. Bk S5HERS (LiHEE
REVEARB AR AF, B5: E6159) ; thERNHWME RS (LGSR ENB/ERAA, B
“Z: ChemiScope 6100) .
1.3 XWHE
131 EHmENHF

30 X SD KEMAN o N2 AMEH . @A 7 & 25 75 H S5 ek yT & 24 1miE 4, M4 10
Ho RARESR (GHESLL k) B N RS 0] F2 44 3R T AT 5 10 46 RGT &= L AR VAR AT 5
@R AL T IG R BN B AR 3.97 glkg, #BE A KRR R 25.02 g/kgs FFEAAh T 3 15 R A
(70 kg) Hifl&E 10 mg, #ZMAFREAIT A KEFE 0.9 mg/lkg. 7 H MG H T EAF 0.9%F AL 5N
W SHWBRFMMHIRES, &4 4 F. RIRGZ)E, @R 5~8 mL. M= RE#HE 90
min J&, L3000 r/min B0 15 min, 43 B3G5 A IS 4 R 2S (i, 8 iR Ak iy 405 B T
Ay T 2H 3 RO AR & 25 3D« MIE 24 56 °C. 30 min KIE T IERE G, 3717 T-80 °C#%
.
1.3.2 HpatEsR KA

HepG2 4 T4 10%FBS K 1% 7 & -4 % £ ) DMEM 1 3: %, 7£ 37 °C. 5% CO41 T8
Fro FrAMIfh G IR Y 90%KF, {FH 0.25% k& A EH AL H AT M. SEIG R E DL 6 H: XTI
M 10%= AIME, KASYLR S AMEL) « @AY GRS RIS HepG2 4iuis
RS ME) AL T IR (L-JPHZF, KWK E 50%) 4H. fffkih 5 ik BE (M-JPHZF, K
100%) ZH. AL S E (H-JPHZF, Z9KFE 200%) 2H DL R BT FEAAthyT IV E 2590 (ALE)4H . BR
FEAXNRRAS, HRSHAMMEIL KA 800 umol/L AZAHEREAS 1 600 wmol/L R4 1R & A I IR Ak 21
24 h, LLESATNM e I AS AR Y . ARSI, 4IRS T4 52 Xt B4 S 10%%5 (A LI 1) 1% 97
FHEFE, RO R NI B 2 LY (R TR R R IR
133 SEENFEERREERSH

KRG A MEN SRS B RAAHE T HepG2 41T+, Hidid il & 5+ AR 81 + s
FERN AR, FHBE 3 MEAR, FIHEK DNBSEQ-T7 1 & i IR A4 i Jy i 94 B T Pl 4 5 40
MBI 3 6 NFEARMEATING, SRECGER R HREELHIE. T R BT Limma BIFEZEFREE
A, % 184 N |log2FC|>0.75 H. FDR<0.05.
134 ZRERPEEETESH

V4 T 388 I vl U Y R 22 S g A BT O 32 R £ R ek T T T S A M A R 4 ) 22 S 3RO SR A
B T 5 825 W AR (disease ontology, DO) . E#it#2 (biological process, BP) M 5l #lFE K 5
FFHAEF4F (Kyoto Encyclopedia of Genes and Genomes, KEGG) & 240 Hr¥h 5. K13 HE 1k b A%
FITF I A 01E BT & WebGestalt (www.WebGestalt.org) #4770 47 .
1.3.5 ZHRaE HH

KX H K HepG2 4RI LA 1x104/4LA S FEHERh T 96 fLAR . SO0 % B IR W B IR S B4 . 377
X HRZH B 5 AMNIRFEIR A IR R (BE/REL 1:2) BEFAH, R FE 4708 100: 200, 200:400. 400:800.
800:1 600. 1 600:3 200 pmol/L. 1E¥ 37 FEX AN I N F R 2R IR WA A mA SR A IR
JT PR AR A 2H S AR BV I S8 i 7R 2, DAHERRVE A S M is /180 T80 5 ANIKREEIR A IR T IR s A
oy IMNE X N IRER A R RR I e R e . MM TARMESEE R R 24 h J5, BN R
W, ARy RIALTE 24 h 5 48 ho X CCK-8 ykAa gl fuys /1. LI 10 uL CCK-8 LAEVK,
37 °CH%H 40 min J5, fFHEEFRIXT 450 nm 3K T & & FLWOGE (absorbance, A) . 4075 F 4%
LR AR FimR=[(A L5 H-A 25 EFL)I(A X IR Z4-A 2 1 $L)]=100%.
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1.3.6 ML O 4t

B BAE K HepG2 4R T 24 LR, 2 R AbPRIF“1.3.57, AHEEE R G, FERFH, H
PBS PRV 4NM 2 k. MIAIZL O [ W E & 30 min, ZEIE/KER: 2 k. 4k L 60% 5% N EEE ¥ 20
S, MMANJHMA O Bty dett 30 min. Hefi)5, F 60% R ERIEEYE 10 s, £ Soiimie, LAZRIEK
Vel 3 K. e, ERABARELEHEATMZEE 1 min, K¥E 2 K. AL O il xiE 1
min, FEEMW. &E, MAGEEMKESGEAR, TR TR RERK.

137 RFARERENELEE

HON BUAE KR HepG2 4R fh TR A /ML, $%21.3.2750 e db B . JbERS5 R 5 LA PBS 75
Yo 2 W, IONBEEWIEE 15 ming FFEREEW, DL PBSIEWE 1R, IMART OYE TR, =ik
M E 10 ming F AP PBS RIS VEAIMER 30 s, EE 2k, &5 1 IR{RE PBS, ®L%
R T 30 min P4 f 3R 5 £ B AU B I 2 I RAE AR .
1.38TGC EEME

BON BRI HepG2 4z T 6 fLikt, 74 KAbBE 7k R “1.3.77, &RfLIN 150 pL AR
W, ZME 10 min WEMMEEYIE, 2 BKIE TG KA &M BCA EAEERA & BEEE, e
HH TG LEATE.

1.3.9 Ad-mCherry-GFP-LC3B B4 55 B 3 5 40 il 2k hi ik B 1

WX AR HepG2 4 Mu#:Fh T LIRS IR L, #53% 24 h J5, #IEGHEE Cmultiplicity of
infection, MOI) =20 Jii X Ad-mCherry-GFP-LC3B i #5 i, 4k4:553% 24 h. FEWHMG, %
D37 EM AT H 54, WHEELE RS, /] Mito-Tracker Deep Red FM X 28R AR 347 Ge
1.3.10 ZRAr A BE BB il &

WX EE K] HepG2 A fh T AR R AR TR 24 h, MfEiZ1.3. 778170 H 508, &
FAEHR G, FEEREITEM, (EH PBS HRVEAM 1 k. N JC-1 et TAEM, T ZHMuks 374 kit
BE 20 min. FEPOWE, MIN IC-1 ZEMldeik 2 IR, BJa MBIt SR 7AEEAE. £k
RAEDME TWEIFRERE.

1.3.11 ESTBEFREME

B4k T3 B K HIR) HepG2 A yE AR5, #efh & 100 mm 4 fu s R A, EAR#E K 1F T 597
24 ho S R ARER 7R R“1.3.77, IR A A A AN 20V o T 18] H RS IR IR N A2 2 A 1 2.5%)K%
TRERE L h, B R E O EREE, Wk RIS, BEIMARTA 2.5%K 1, BEEET 4 °CUKH
ERA, BEEMK. A, Lf)E, TESETERHMEB T HEHFRERE.

1.3.12 EHRRENTES

IR ANiE, i RIPA T RM, BEO0G8 B, KA BCA EMEEAKE. S8
EHEFEM 4 SDS-PAGE HLIK M B 5, ¥ % PVDF K. M 5%MIEA- W =imE M 1 h, B 54 50k
—PT 4 CHELH, B Gbt PINKL HgEdifk (1:1 0000 . @i Parkin HIgREHifk (1:2
000) . Pt p62 ZFLEEPLIA (1:5 000) . %t LC3 1/ ZFEEPIA (1:500) M 4%Pi GAPDH £ 7
BEpifk (1:5 000) . F TBST ¥k 3 k)5, 5 HRP FRid L EHi i =41 (1:1 000) T 37 °CHFHE 40
min. PeiJE, fiTH ECL &5, BB E ARG XERE . UL GAPDH A%, KA Quantity One
3.0 BAF M H M E F AN RIS & .

1.4 Fit=FHiE

B it oA 3si@ i SPSS 26.0 B k5. tHEEdE LIPS HrifE % (Ges) MIEERIR. 4lH
PLBCR B R 28 7 2008, IR OAT 7 SR RS . #5255, KA LSD-t L IT W L B EAN
3%, N Tamhane’s T2 #5465 . LL P<0.05 NZ 3 HA G it2E L.
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2 AR

2.1 HepG2 ¢RA RS A T AR BY Ay # 22

AT 5T R AR R AN S R AR I R B2 b 102 ICHI AR S RN ER AL 3 HepG2 4HM, LAZ:ST
HepG2 ZHM G i AL PEREAL . CCK-8 Al &5 SR wow, ¥ N HEZH 5 15 0 35 77 ko) e 41 () 4 B A7 08 32
wEZER (P>0.05) , KUIBNEFIA G4 B tErEH . EICEaE B, TS 0578 DA (8] A1k
FE AR I 1) 77 AN A 3s 77 5 IE R B R 36X A AH LE, SRR A MR TR AL EE 24 h F1 48 h 5,
Yl A7 35 25 B 25 PR (P<0.05, P<0.01, P<0.001, P<0.000 1) . H:H, 1 600 umol/L:3 200 pmol/L
WER G MR RRALPE 48 h )5, HE@@{%KW?;(M 0940.26)% (P<0.000 1) , FMHiZALFE4 M x4l
i ™ I EE R (B 1A o S O et gh IR, IR FRIRT HE 240 A N A D B A A 6 T R R
£, SEFERFEMBAMLEHEZS, d—PIELENAGASFESHRARRER. MRAR
Jli R A< B A 800 umol/L:1 600 pmol/L & 1 600 pmol/L:3 200 pumol/L i}, 4b#E 24 h 5 48 h j5 4L 9 14
AR EAG ALt IR R AR, DA AL T O M i R B B BDIRES . SR, 1 600 pumol/L:3 200
umol/L 741 B W] 540 s 5 AHE (B 1B, C) , RGN A I 83, (53t 58 14
ML 25 v R TR G Sk TR M HE A M . SR G IS M RIS LS B R B UK, & E L 800
pumol/L:1 600 pmol/L ¥ & i17E A AE I R T 70l 24 h 1E N HepG2 41 fg A i A8 AR Y 1) 15 5 45 1

W A: CCK-8 yEAG I 4 s 1k IR B: «EE@O;”.%@EM@M@EHW&I C: VM4 O Y4 i L& = F (4002, 1EF 24 h
I 5 IEH R IR A M B, "P<0.05, ™P<0.01, ““P<0.001, ™"P<0.000 1; £ 48 h i 5 IF & 35 37 3 %) B 4H A1
Ik, #*P<0.05, *P<0.01, *P<0.001, ***P<0.000 1.

B 1 ANEW IR G IR X HepG2 4l s /1 B g FUTAR 2 (R+s, n=3)

Note. A, Column chart of cell viability detected by CCK-8 assay. B, Quantitative column chart of lipid deposition stained by Oil Red O. C,
Morphological images of cells stained by Oil Red O (400 ). Compared with the normal culture medium control group after 24 h of
treatment, "P<0.05, ""P<0.01, ""P<0.001, """P<0.000 1. Compared with the normal culture medium control group after 48 h of
treatment, *P<0.05, #P<0.01, #*P<0.001, **P<0.000 1.

Figure 1 Effects of mixed fatty acids at various concentrations on HepG2 cell viability and lipid accumulation (X+s, n=3)
2.2 Rk 3R S BERAER 5 S 89 HepG2 A RAE M AR IN
AT AL A A ok T 25 24 M35 0 VR A IR 0T R 5 5 B HepG2 M EAT 0, 00 5% o) 440 i v 12k
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IS . CCK-8 SEIRZE R R, S5 AN HEALAHEL, 20 M i B 20 Mg AL i 75 I, Th R B L4 o v
WEFET (P<0.05, P<0.01) , i< AR AL ity 5 T T4 A0 AT A3 At T 2HL 1) 400 6L s P8 R A R 2 O 2%
AL (P>0.05) o 55 4HfIAE A AL A AR bL,  BRAR VAR B A J A Jek 5 1 T 2EL F) 240 B 1k S5 4 B A A 4 O
FARACSN, IR P AR A it T3 T T R AT HE AR A 7T T T2 AR B A I AR B A P R R 4L 8 B R 0 0
(P<0.05, P<0.01, K& 2) , XYM AT 7E 8% L DL BRI REE A7 00 Bt i i B 425 51 2 1) 240 B v
TN, REAMRRITER . £iG ERE RN, AT SGR R G RN IR VS 2 10 HepG2 Al L i
VEAFAE IR B MCE o MRIRBERCRA R s T rb i A B2 WU B 25 0 7R 3 P 40 s 1y s, s
AR T R RCR S BT ARV T AR 2

W 5FAXNBAME, "P<0.05, “P<0.01; S54RI AHMEL, *P<0.05, *P<0.01.

P&l 2 f Ak iy £ 24 AT 0 VR A B DT R 15 3 1K) HepG2 4l L& T OS2 (Xts, n=3)
Note. Compared with the control group, “P<0.05, ""P<0.01. Compared with the cell model group, P<0.05, #P<0.01.

Figure 2 Effect of Jianpi Huazhuo formula-containing serum on the viability of mixed fatty acid-induced HepG2 cells (x+s, n=3)

2.3 @ik A YR AR IE S8 HepG2 4RAAEAF - 442 Y ch BE R E AR B 220

AT 5 i R A ek 5 T TR A G D B2 5 S HepG2 41 i 4 25 AR JIg i (4 T3k — 2B 1R 4T 7 W22

ML O Pt BB, SEAXBAMIL, BRI, {4k sk 77 T P R BB AR A 7T 45T
T4 HepG2 2 ff ot Py 3wl WL 5. 35 40 (A PR R IR R & R (P<0.01, P<0.01, P<0.000 1) . H4mfasiAl
YHAHEL, (e BB A ek 7 LG A 52 2L %) &40 i P R ¥ R /INFD B O B 3 AR AR A (P>0.05) , iR AL s
o VA AL 55 T R AR AR YT ZE 40 B SR R B i A RN RO B AR B R /b (P<0.05, P<0.01, P<0.001, K&
3A. 3B) , XMIEES EEMEB, {8k 5 78 2 K DL R B A 9 TR A R T R 1
1) HepG2 4ifa R R SR S AMAE A, H A1 SFHMEZ4H 2.

e B At RE R, SEEXRAML, MMEAH, @Ak, PR L BT
YH Y0 M N S 3R e O o B 35 B 35 9 (P<0.05, P<0.01, P<0.001) , i Ak yh 77 e vk B 40 5 35 A8 Ak
(P>0.05) . S4UMuBERIZHAR LY, R4S 7RI B TE B &2k (P>0.05) , T i s, &
TP 2H R B FE AR AR VT 440 L 9 I o % o i B I B RS (P<0.05, P<0.01) , XM & JZMiEsk [
R U P AR AL Bk T X VR A HR TR 5 S 0 HepG2 i s B AR B e, HE R 54 O Yefe
MEA HEE (K 3C. 3D) &

FH TG SEKMMERE R, SFAXEAMEL, 40RBEAH, R ITC. Hhuk EE 4L R b T
AT HL N TG KB 3E T 5 (P<0.05, P<0.01, P<0.000 1) , fifd ikt )y mik 4 L 5 &
5 (P>0.05) o SYUMMEAY AR LD, RO IRIRELA TG /KPS AR A0 Lk 6 B & 2 = 4



8 o AR 2k

(P>0.05) , MWL o miREEH &P iT A4 TG & BB H & 2% f#{% (P<0.01,
P<0.001) o MEAZ LG A AL SR Ar g BAESE 1@ AL IO XHR & AR TR V5 2 (1) HepG2 i i fig fi
BRECEEEH (8 3E) .

B 3 WU ATES G 0O « EEIOL (BF L) MANTEE (TG) 3 MR, #3Hi45ik:
A FRA Ik 5 U/ TR 5 T TR 5 3 K HepG2. 241 i P i ot 2 AR O A YA A2 W O VR BEAR IUE o AIRIR B2 2L
R b R U B 2 1R R A IR D R S S R A R R S IR B R B A, KSR A IR
JRERMBCR OUHAENGE TG #-Lfabn i) SRFE AT 2.
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E: A: %40 HepG2 4 4L O Jut B4 (400>); B: HETIHLL O Yt 4n i i g A 0 & & S it 40 #7: C: %2 HepG2 48 &
YA TNER (400%) 5 D: JE T A Y Aan PR R R OGSRE S0 E: 2540 HepG2 4l Hilh =B & . 5= Axf
MRZHAH L, "P<0.05, "P<0.01, ""P<0.001, "P<0.0001; 540t RZHAHLIL, “P<0.05, *P<0.01, **P<0.001, **P<0.000 1.

B 3 {5 0 TR A IR T R 5 2 (1) HepG2 Zu i A JIG B 152 (Rts, n=3)

Note. A, Oil Red O staining images of HepG2 cells in each group (400x). B, Statistical analysis of intracellular lipid droplet relative content
based on Oil Red O staining. C, Fluorescence images of Nile Red staining in HepG2 cells of each group (400x). D, Statistical analysis of
intracellular lipid fluorescence intensity based on Nile Red staining. E, Determination of triglyceride content in HepG2 cells of each group.
Compared with the control group, "P<0.05, ""P<0.01, ""P<0.001, """P<0.000 1. Compared with the cell model
group, *P<0.05, #P<0.01, *##P<0.001, **P<0.000 1.

Figure 3 Effect of Jianpi Huazhuo formula on intracellular lipid content in mixed fatty acid-induced HepG2 cells (X+s, n=3)
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2.4 @A TR A IEHEE S M HepG2 HREE RAF S

T RGHE AL T T IR A B R 15 S 10 HepG2 4 it I 11 A8 PE A BY (1) T GEMLAI,  FRATT e
A3 77 F- PR T FA IR S RE TR % S 10 HepG2 4H AT 7 il &I FE . ol & I 5 B4 e
ME] 30 197 MK ZRoNrEas, AT T AR T T R A E 1402 2R RIEER .
ZES R 650 MNERRIE B, 752 NEFERIETE, RATHEERT mKKEHSIT 5 1%
HC(E4A) .

X BB L RAA T RE PR RS AE VR S B IR 15 S 10 HepG2 4B flg i A vh b i, FRATTER p5 o0 1 2
RRIXPIRRAREER . 7E 1 402 DNEFRIEMER b ZEFRIEWERAAIER L 56 A~ Hpz=REE
PR RLAAR SR AL PINKL. #E— DI E LTS R ER, ZRERMARE DO & EEBRWERS. Tk
Jo R Z PR SR . AR B AT . TE A RS O RS L BP RE RS IR EE. g
MO T FE X AR TR e . X Bk B e . B K & B B T I R SE A G 45 H s KEGG B E S T4
PR B W BWE A8 B AW . S Ak 4 i A 3 B 4 BT 52 AR ( peroxisome  proliferator-activated
receptor, PPAR) {5 Sl lg. BRI T-&mik b (& 4B) . LiR&h B iA 22 S5 26 0k A 28 44 5 IR m) i 4%
R EWE. BV, BT EGES, @A QUG fe s = MR . AR R Sk S RS
fE TR S 1K) HepG2 4 A g A M AH S 16 . O R RE A4 18 W8 i J0 AT B R b 30 7 BB A 10, AT
X Ag A i T T 2 R e VS IR G IR TR 5 3 1 HepG2 4 it kA= 2 ki A H M kAT 17 M 5%

e A ZREFRKOLE; B: ZFARF GO-BP/DO/KEGG Tt s £ 1.
4 FEREAL I T T TR A NG 0 R 175 5 1) HepG2 A i I % S /v #fr (s, n=3)
Note. A, Volcano plot of differentially expressed genes. B, Functional enrichment analysis of differentially expressed genes (GO-
BP/DO/KEGG).

Figure 4 Transcriptomic analysis of Jianpi Huazhuo formula intervention in mixed fatty acid-induced HepG2 cells (Xts, n=3)

2.5 {ERR4L i 77 Xt kALK B 1@ B& PINK1/Parkin 1835 & B R IZ RIS M0

N T MR B R A T VR IR TR I HepG2 4 Jitd 42 WA [ W (R 520, AHIF 9T M\ 22 />0 THi 3k
177 SEIG WS . VR NERLR E 20 B B b i CBE DR 1, PINKYL 7E =yl &= 00 5 v Rk B0 A R Ak 9
T ERETHE .. Fb, AT &Rk E @B PINKL/Parkin w1 H A ¢ & A HEAT 7 W %
Western blot 45 R ER, S AXTRAMIL, MR+ PINKL. Parkin 5 A RIE KT K&
LC3II/ILLAE & 3 P& % (P<0.01, P<0.001) , p62 & Kk AN 4 B & (P<0.01) , REHRK
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DA 7RG RN 175 3 1 HepG2 4 M fig 07 A2 MR 2 F Sk ik B Wit i 4] . 2590 il J5 55 48 i A
RUHAREL, a8 Bk 3k 7 5% 0 5 4 e Bl FE AR Ath 7T 40 PINKL. Parkin 25 (43R iA M LC3I/IEL {25 B & _E i
(P<0.05, P<0.01, P<0.001) , p62 SxHFREHEE N (P<0.05, P<0.01, P<0.001) , XM7FHl
) RAAIE, R A Yok O T T BE MR R AR M M 0 PINKL/Parkin G, (L HE B WERT, T 350 A 41 A
B FH LRk BRI . (K 5A. 5B)

E: A FAYNE PINKL. Parkin. LC3II/IM p62 £ A ) Western blot fS £ M 46%#5; B: PINK1. Parkin. LC3I/IELAE K p62 & H
X R IXERS0 . 52 AXBAME, "P<0.05, “P<0.01, "P<0.001; 5% 4 A
tt, #P<0.05, *P<0.01, **P<0.001, **P<0.000 1.

5 fi B4 OT XHE A IR TR 15 5 1 HepG2 41 i PINKL/Parkin 3@ i AH 5 & R IA IIFE I (Fes, n=3)
Note. A, Representative Western blot images showing the expression of PINK1, Parkin, LC3-1I/ I , and p62 proteins in each group. B,
Quantitative analysis of PINK1, Parkin, LC3-1I/ 1 ratio, and relative p62 protein expression levels. Compared with the blank control
group, "P<0.05, ""P<0.01, ""P<0.001. Compared with the cell model group, *P<0.05, #P<0.01, *#P<0.001, *#P<0.000 1.

Figure 5 Effects of Jianpi Huazhuo formula on the expression of PINK1/Parkin pathway-related proteins in mixed fatty acid-induced HepG?2 cells
(X+s, n=3)

2.6 1L 73T R S BRAAER 1 SR HepG2 4 B £& Af {2 B% BB i 19 82 Ml

JC-1 YeRME L bR B A 4 rm N BB &, R A5 M AL PR, JC-1 DL AR
AR, RHGERIG. BI85 et E It , v 2 PP Al 2R A B FE 7 R A8 Ak . 2ok 4k 8 L Ao
MR aE BB, Sa8AX A, BRI, RO PR R 2 B 2R A B e A 2
JhiE (P<0.05, P<0.01) , 778 E 8RR S 10 40 1o g 17 28 1 4 Y 7 7F 2ok AR ThRE S (i L 7 S
WA ED . MR FIRE Y AR AL BE R RE A IE MR s fd Ak Sk T v R R 2 R BT AR At VT A 40 e 2k
PRI LA JC R 3 22 7 (P>0.05) 17 B {gk JI Ak yohy 77 v 94 J5E 2L R 00 06 20 A 28 v S T o 1) R R A
JE LA MK R A IE AR B K . SN TSI b, e R O R TR R AR BRI AR AR YT LT TS £k
PR HL A7 B 5 PR AR (P<0.05, P<0.01) , i B Ak e e oA 58 2 4 hr AR i P A7 5 44 B S 78 2 A LE G
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giith# %5 (P>0.05, & 6A. 6B). X —IhAefahriIei®, 5 ik BWE A BG4 R IENE, &
WS (R 2R AR B AT R8I I I BR S A 2R A, AT Pk =2 I H 2R AR Th RE
(AR T @R

A mEsma mpkons e 4 il WP 4 BT AT 4L
Control group  Cell model group L-JPHZF group  M-JPHZF group H-JPHZF group ALE group

& 8
Ty ©
< &
Q
S
- ~
2 2 X
# S S
- 2 <
S N>
S
=8
g
2.0 -
XA
B L] Control group
o
3 Y R 24
2> 15 - Cell model group
=g
]
= = L A
R e L-JPHZF group
K38
P} TR R A 5 iR B 2
e B \-spHZF group
(=2
B 05 [ TR A Ty v VR B 2
o H-JPHZF group
e R e fth T 20
0.0 ALE group

e A B AN SRR AR AR I (40050 B: ZRIAR R B A ARG BRIE T . 548 o B 4L AH
b, "P<0.05, "P<0.01; S#ufamiiitiLt, #*P<0.05, #*P<0.01.

6 A M4k vt 7 VR B R TR 5 1Y HepG2 4 i 2 L 44 i el Ar #3495 I e B AE L (ks n=3)
Note. A, Representative images showing mitochondrial membrane potential in each group (400%). B, Quantitative analysis of relative
mitochondrial membrane potential. Compared with the blank control group, “P<0.05, "*P<0.01, Compared with the cell model
group, ¥P<0.05, #P<0.01.

Figure 6 Ameliorative effect of Jianpi Huazhuo formula on mitochondrial membrane potential impairment in mixed fatty acid -induced HepG2 cells
(X+s, n=3)

2.7 2R3 R S IERAER 1 S HepG2 4h B B Tk it R Ze AL 1A B MR 1K T2 B Y 22 Ml
FEHRAERME T, LRk ERAFAEHE. Hid mRFP-GFP-LC3 MU ui i R41, 4 H Wk
WA R AR AR, LC3 BARERIHOIOK A 1R SE MRS )S, GFP RIL¥EEK
MR NP . B G5 2R RS AL 3 P AA0R, v DLPP Al 4 R ZRoRi ik B KT . 45
REBoR, SASER MR B, 4 R 20 20 1 o B € B R R AR ) S E A R B (P<0.001)
VA A AR A b Ty 2 B BT HE AR A YT LB 3 %2 (P<0.05, P<0.000 1) , EE:A[ AL T 2595t A g id
PRI HEAE T o 55 G R R A A b, % YA R R B e D75 4L R ol 3 A3 At 7T 4L 4 i o 3 € DO o 00 I )
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% (P<0.000 1) , ERIUESE 1 {4k it J7 RE R B MOk 3t 08 I 4obi ik B AR K . (I 7A.
7B)

FE A I KL /N A M I S TR BRATT A DL, 25 A IR HepG2 4 g 4 biL 14k 45 1) e 4
AW, EARFRBU R TR . 2ok A ) EETE 0T AT P47 SO . TR & IR 7R 775 3 1) HepG2 4
I R 07 A A A TR 2 4R B o A T LA R, HL RN S R T R RO RD  OR L X
JZ R RS R 2R AR B MR . 5 A IR R A b, (g R At 2 RT3 A e 2 BRI T AR, [
T BB BARRRA G /N R AA, WL LG W] W A AR 48 0.5~1.0 um [ B LRI /N AR, fESE L
2R A T L H LB AR G 20 R BT SR ) /N . JC AR AR IR A I 7 e R B A, IR A AT LR AR A
AR IR IR A5 (B 7C) ik g M2 (R B ik B Wi /A
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W A A0 mCherry-GFP-LC3 %6 R R AC R MEEIME (4000 , OB AL AWIEREA: B: &A1 i (B SR

SERNT: C: 355 B0 W 5% 25 20 40 0 402 e A 8 1 45 ) % 1 W AR A J R AR R 1 B4R (5,000, 10 000X) , 41 i Sk R on 2k ki ik,

OGS FR BVEEEEA, SO LFERERA AR, 52 AX A, "P<0.05, "P<0.001, ™P<0.000 1; 5240 Ak R L AR
Lk, ##P<0.000 1.

Bl 7 5% 6 5 Bds S e 5 0 9% 4% ZEL 400 L 1 WAk O 45 R 0k T AT AL (ks n=3)

Note. A, Representative images of mCherry-GFP-LC3 fluorescence tracing in each group (400x), yellow puncta indicate
autophagolysosomes. B, Quantitative analysis of yellow puncta numbers in each group. C, Representative transmission electron microscopy
images of mitochondrial ultrastructure and autophagosome formation in each group (5 000, 10 000x), red arrows indicate mitochondria,
yellow arrows indicate autophagolysosomes, and green arrows indicate mitophagosomes. Compared with the control
group, "P<0.05, ""P<0.001, """P<0.000 1. Compared with the cell model group, ##P<0.000 1.

Figure 7 Fluorescence tracing and transmission electron microscopy observation of autophagic flux and mitophagosome formation in each group (X+s,
n=3)



M R TT 4% PINKL/Parkin 3 B S0 A A 55 7 12 05 400 e 260k 4 B 15

3 itig

ERER NN TET (AWAAHREARE LD « MR Em (BRI R g
REHALD | ZhAEREET (AMARIERIE 2D KB ZETH (BIZRR A B/ NMEEID 4 AN
HAEUERILAERE, MR T SRR B, 78 Ul g AL Bk U7 Re A RS R IR G IR ITER 5 F 1 HepG2
Y H R AR 2R R R LW, ELZAE A A IR B AR

AT 7T T YR AE A A KT I T A ko 3 e R 4 2Rk A W BB VR A IR TR 5 S0 HepG2
2 B JIE I 7 1 PR R WL o AT IR £ AR A sk 7 AR R ARG 1P b o 5 VR S R DT R 5 5 1Y HepG2 4t i
MEFACH AL, HAZ O ML) 5 0% PINKL/Parkin 3B H . 0% £ ki1 H W AH 5% .

LRRIRPE M RE R T, L DD RE RSS2 4 0 40 PR AR S AR U1 4 R A O [T SRR WA S —
PGB B B AR HINLE], £ Sk PR TS PRS2 LR R AR 28], 76 MASLD #ERE A, FE BB 5] R Zehifk A
LS R AL bk, FECER R o A LI 2R R B W T RE A2, T BT e R AT LR A o
B dbmire AR R ROS. AR T, FEAUR AP T, T HR B R -2 R AR A 45 - A ) )
PEIEIR, BRENERG I MASH 2 RF 21 443k 229, PINKI/Parkin 38 6 /& 1 4% 28 b A4 1 W (R A% o WL
LR AR SZ AR FLA IR, PINKL R T ZRRAR AN IR 3005, 1B #3 S 0R 0SS R (1 Parkin. ¥%
b J5 1 Parkin X 28 KR S B (AT 2 AL, IR 8832 ZEEIE N N2 M5 5 B p62/SQSTML %542 3k
AW, AL FAEBEEEZIERAR, 5EMARME CREMAR. Fit, & PINK1/Parkin
B IhAE . EIBLRAAENE, O8N MASLD JR 97 1137 5 .

PAFEWF 5T CUIE 52 PINKL/Parkin 8 2% 2 8 25 AL 2 IR MASLD 41 i fig 53 25 #7528 0 R 4 49 1) oK
W5, HAE MASLD @R RO RIE T 5 Thae i hi o W 7E i 55 18 107 B2 Ak 21 00 458 4 1T 40 i &
MASLD /N AFZH 2, ¥ g3 PINKL, Parkin 2 (A% 0k B 2% B, JEAEBE p62 HEFR. LC3-11/1 t
(BT B 5 1 WG 52 BHARF AR BL321 iR P rh 2535 1k il BR U5 I 4% PINK 1 /Parkin i@, /223 MASLD
A RIS . 762 AN S st rh, B Z PR S nT AERR AR 15 511 HepG2 4 g & i g ik & K
SRR b, L R R TG Ak 2R 1 o (adenosine monophosphate-activated protein kinase o, AMPKa) -
M EH 1 (dynamin-related protein 1, Drpl) /PINK1-Parkin il i 12 T £ ki B WE K7, MG 2
JERHERL . WG TR A RE 75 =B IR IR A B33 340, R AL UIZE MASLD /s BRUSE A o B 1 5] 8 42
PLERAE BRI A 7 3 Csilent information regulator 3, SIRT3) -Y:L#E&EH O3 (forkhead box 03,
FOX03) -B 4iJfuitkt=4%3-2 (B-cell lymphoma 2, Bcl-2) /i # E1B 19 kDa M HAEH&EHA 3 (Bcel-
2/adenovirus E1B 19 kDa interacting protein 3, BNIP3) #fi5 PINK1-Parkin ifi i, 1smelhith {ugE, I
oS0 TP T T 0 A 1 % JRE S REBST o e, H 2G5 T kI SR T O R d I R TR T AR 4 A OK R 2L 2
PINK1. Parkin. Beclin-1 1 LC3-1I i) mRNA A H KA, WS8Rk 5 WG, 2Em 22 21 481k
PEFREST, g IR 7wl T PINKL/Parkin S8 %/ 2R RLIA B I, %F MASLD 7 /) BlUR 7 B
B YR T AE R BT,

AT T S B A AL T RAES L T E IR RO A b, S SRR DGR B A S 1 B
WURE R EBURE E, I i 2 58, AT se ] 12 g HAT 159, 5t 159, HE 259, A
AR 20 g. K% 20 g BEBZ 10 g. fiH 15 g, 95 15 g E/FAM 15 g 1i#E 20 g %3 15 g« BT
30 gv ¥EFH 15 gv HH 6 g HiAL 10 g SRiE 20 g 3k 17 wkep 254 k. iR S, AT, AREN
B, BHATAS WigEh: B, 5. AR IRE BRERNE, SAER. BIRRIK: e
BV ZEA BRE L B, AR DENE MG L @B E A T
FURENE, HFULHERAMEZ, M. &8 A EAERFEA . @MRAUK. R0, 35 m
DO E R .

N T B A AL T B R A R BT ER S S K HepG2 4T AAR BT AR YEOALE], RATEA TIRAE.
BRI 2 R oy TS S R T e B e . ok, fEMRAARERE b, @A & 2 s
SR BRI I R S IR T RR 5 T 1 HepG2 A flg i A8 PE . & F-AMMIE 7. FIRTEMZ. O KJg %4l
Ju iy b n] W 5% ) fg A v 7 TG AR 7 A8 AR TR B T RSO, o AR ORI, AR B AL TE i R A
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B LA RGBTttty AR T2 75 IR EERBERCR, 50D B A i — e 22 25 1
VERARSS o Dyl WA AL 5 VR R 70 7 2k, BRATE L il B P ik 1 1 402 2R RIA
IS T e AR TR S B 22 e ik IR 3 b AR TR R A B e B R B iR B R AU A AR L Il . FR
IRt — B IREET 56 DNEKAA R Z T ALK, JF ARk B IR SRR MR HE ) PINKL Rik B 3% b
. PINKL {9 b B Wi i 1) S B A il A2 LIRS S Az e AR T AN IR 55 Parkin, 72
A B0 FEA . RE BNIP3. FUN14 Zifgii& 1 1 (FUN14 domain-containing protein 1,
FUNDC1) 4532 A th 2 5 4obi i B Wi 12, 5 3 32 S0 s S Ry 58 MR A R RHEAE T, BLAEAHIT 5T
ek HEIR P RS BB Z R Rk, HHL, 456 KEGG BHEDHTE R I PINKL 81 % i (%0 i
fir, FATESE PINKL/Parkin HhfE N EEAF AN . Bk — REAEW =S TTAMNE R MAER T 12
AL 5 T IS R A B MOS0 5R R, ORI EET PINK/Parkin 38 B4 AU LR K B IR
X BARNU], RGBS TR E R TR . I Western blot S48 JATTHIE S A AL i
J7 BEMR BEACASE M 11 PINKL 5 Parkin (B H&IA, FFRD AT LC3-IWIELAE T i J H Y p62 [
fift. L JC-1 Yeth & Ad-mCherry-GFP-LC3B 7 £ S 4 AT THIE S A J A0 3tk 7 RE I 35 AT TR & I My PR A
TR 240 i v S T v B R AR R L L K BN AR S Y VA R GRS ECR . IR, AT HE
S5 R AE v VA E ZE AT v R A R B M R P R B R A N, D I E R RO SR A T B
PRUETE A AR . L, > 75 5 P40 A5 45 1 15 Th R (Y 2 4R IR 98 P3R5 LU A, 36 (R A e fa
JAK ioh 5 2 200 B 7K P R e A R RO B PINKL/Parkin JE %, 3K ) Ty R 2 b Ak 1 0k

KA W RIRTE: HE, ALKRA HepG2 M RIEJ MASLD ZHAREAY, %4
M 2R B2 T HEACE T T, (E R R PR I S AU R AR 5 IR R A R e 2 7, W REAR e &
B AEFEE MASLD B BRI RE . BRI, ASHITIE 2510 N IR E < KPR, Ja 8 f 72/ B IE
R N IEH AP0 & HL-7702 s ACHT 40 i A2 MASLD sh i R rhgt— D 3iE . HLik, AW H
AOACER AL T A 3 77 B PINKL/Parkin 33k . W0 SRR B g 5 o425 g BT UTAR IO AH S PR R, 1
o1 1ok 2 DR T K R S A1 411 1) 71 BEL BT S B0 E SZ I B 0 TV . H T SIS SRR R, B R AE A IR AL
HOTFEFHRIRAE, ARAKEK A PINKL siRNA BREKL 1A B WM )57 Mdivi-1 55 TR, 7ERLBr o T it —
R 128 S 5 9 A i T 25 LA A, BT Ry KIS PINK1/Parkin, PPAR
SR B A DRR IR, A5 I 4 24 B 2 5 S AT R B ot — 2B ) B
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