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[HZE] BB BEITRRIR 5 7 WAL H A A8 17 18] 78 571 40 AR IR AN A (JZY GT-Exo ) XA A SC IR

J5PE 9% ( MAFLD ) 40 MRS RV FE T A5 S LW e bL . ik SRTIRENR 2507 & 24 13 + BN AIR 7 1] 72
J T A SR BN A 1 5 3 B T AR (TEM ) K 4K UL R B A M A7 S 5 . SR FHIR (OA ) AT Al
2 (PA) A 75T HepG2 LS, MAFLD {RSMEART, SCE1R BHIAIZ JZYGT-Exo 41 . JZYGT-Exo+Erastin 21
J JZYGT-Exo+Fer-1 21 . @it iH£r O G €6 40 P H JH =5 (TG ) K 5 45 0 & 545 0 37 B BT A1 5 R A
CCK-8 YR A 20 M A7 15 3, 4 D S AL P S ARG (SOD) (N B (MDA) 16 PE4A (ROS) it S AL S0 (CAT) K
e H Bk S ALY B ( GSH-Px ) K5 1C-1 M Mito-Tracker #R%E1 PEAL £ B AR IR B 37 STEAS ; TEM WL b fAH
TS F LA BB 1 G B B iR K I GPX4 Nef2 2R 13836, &R IR BOUF %2 1 JZYGT-Exo, H 1T #
MAFLD R AT RO . JZYGT-Exo 1l AT &k 25 3ok /0 240 b P4 Bl IS 0, B AIR TG B A5 % Bl 7K °F- ( P<0. 01,
P<0.001) , 4AIAET- 07 ik 2s B2 | JZYGT-Exo AT F5 S e 5P 2 Rl VT4 SR IE T, FEBRIE T A K
HEFRT, JZYGT-Exo Al #2155 SOD .CAT .GSH-Px i& 1 (P<0.05) , F&{% MDA 5 ROS /K- ( P<0.05,P<0.01) 3%
FHERARIEHLAL (P<0. 05) , BCEZRATE S 5 S, /D 2R R ER DR, I 1 GPX4 5 Nif2 25 K1k
(P<0.01) , _FaR%OW AT 8 B BT 0300 s Ik Fer-1 E— S Ph A58 . 2548 FRIR 25 T WAL B 4 A 1
V) 757 4 4/ A A T 30 3 3 A S I S R AR T SRR AR 1 6k, Bl 3% MAFLD B8 40 i 1) s oA Qi 25 Lo
P ERAE T, HAE FHHLEI AT RE-S5 300G Nif2/GPX4 {55 A ¢,
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[ Abstract ]

mesenchymal stem cells preconditioned with Jiangzhi Yigan Decoction ( JZYGT-Exo) on ferroptosis in a metabolic

Objective  To investigate the effect of exosomes derived from human adipose-derived
dysfunction-associated fatty liver disease ( MAFLD ) cell model and the underlying mechanisms involved.
Methods Human adipose-derived mesenchymal stem cells were treated with serum containing JZYGT to obtain
JZYGT-Exo, which were characterized using transmission electron microscopy (TEM) and nanoparticle tracking. An
in vitro MAFLD model was established by inducing human hepatoblastoma HepG2 cells with a mixture of oleic acid
and palmitic acid. Model, JZYGT-Exo, JZYGT-Exo+Era group, and JZYGT-Exo+Fer-1 groups were created. Lipid
metabolism was assessed by Oil Red O staining, and intracellular triglyceride (TG ) and glucose levels were
measured. The cell viability was detected by the CCK-8 method. Levels of superoxide dismutase ( SOD ),
malondialdehyde (MDA) , reactive oxygen species (ROS) , catalase (CAT) , and glutathione peroxidase ( GSH-Px)
were detected. Mitochondrial membrane potential and morphology were evaluated using JC-1 and Mito-Tracker probes,
respectively. Mitochondrial ultrastructure was observed by TEM, and glutathione peroxidase 4 ( GPX4) and nuclear
factor erythroid 2-related factor 2 ( Nrf2 ) protein expression were detected by Western blot analysis.
Results JZYGT-Exo were isolated and identified, and were effectively taken up by MAFLD model cells. JZYGT-Exo
intervention significantly reduced intracellular lipid deposition as well as TG and glucose levels( P<0. 01,P<0.001).
Cell death mode screening indicated that JZYGT-Exo antagonized Erastin-induced ferroptosis. JZYGT-Exo increased
SOD, CAT, and GSH-Px activities (P<0.05), decreased MDA and ROS levels (P<0.05,P<0.01), enhanced
mitochondrial membrane potential ( P < 0.05), improved mitochondrial morphology and ultrastructure, reduced
mitochondrial iron deposition, and up-regulated GPX4 and Nif2 protein expression ( P<0.01) ; these effects were
partially reversed by Erastin and were enhanced by Fer-1. Conclusions JZYGT-Exo ameliorated lipid metabolism
disorders and inhibited ferroptosis in MAFLD model cells by regulating key oxidative stress and ferroptosis proteins.
Their mechanism of action may be related to Nrf2/GPX4 signaling activation.

[ Keywords]  Jiangzhi Yigan Decoction; adipose-derived mesenchymal stem cells; exosomes; metabolic
dysfunction-associated fatty liver disease; ferroptosis
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I L ] 1 ) 20 ML AR SE T, RTRE K T T MAFLD
PEJRE AT A

& 278 B R MAFLD J5 T HAT ks (4 336
SLRHANF 5 Bl R 2280 . MAFLD Al I g 5 b =
PR RRER A EmE, AR DL Z 5i 2 T R
HERRBE BRI B 57 [ AR £ I 02 I IR IR T
MAFLD B850 07 , 4207 LAME AR 37 i
WA, B RALSEUESE , 1% 07 BE A R08GE i
HHFTIRE WU I E AR D=1 SR, H R
Nt I 400 2 2%, BARAE RIALA] o AN BT s, I
HAZ DT RE A 8 1 P P R BT T & 5 25 AT A5 1
1, il 2y 7 B 5 I PR AL SR AL

(] 78 J5T 4 B AR U5 A AR ( mesenchymal stem
cell-derived exosomes, MSC-Exos) i —Ff K 4k
K G, DA B (R S I | A T
R P, © B TE 40T I g AR T AL
W5, MSC-Exos 1] 38 1 1% 7% & & 1) miRNA |
mRNA J 48 5055 AR W 16 ) o, 7 52 PR 41 i o
RIEPLR LA S fe it H 2 e 52 5% 2 H AR
FY EAR R A, TN A D AR 7T 1
SN AN B A ST R P eI A
2452 75 Ak PR 78 50 1 40 1 v] fE S — M IR RE 3R
W, REAS UL AL L AMIBAR B D RE TG e, AT 7 A= P [+)
B OR VR T RCR

BT LIS AR AR MR R UL R i
JFZTIUAL B8 NG 5 8] 5 52 T 240 i o 5 A0 B A
(Jiangzhi Yigan Decoction-pretreated adipose-derived
mesenchymal stem cell-derived exosomes, JZYGT-
Exo) , AT HE M 1 i ¥ 41 ML 2k S T 2035 MAFLD
e, EUEI B, AT ST A A H# MAFLD 40 i
R, RGP JZYGT-Exo X FF4IMUAR B A Qs 4k
FETAHICHE b | ZORLIR T RE S GBI 1 R IR 1Y 5%
M, A PR AL T35 3 550 A A 50 AT B ) Bk,
B TEM AN ERIE T X — BT LA IR A TS
IRFENR 25 F B i MAFLD IR IZ AL, v B2 24
BB TE SRR A S BRI

1 #HITTE

1.1 SEIe##t
111 SEREhY

SPF 2 SD KL 20 2 ,6~8 JAIS A F A
(200+20) g, 14 [ 11 8 17 35 5 50 38 S5 8l 4 28

[ SCXK () 2025-0004 ], sh¥)1 3% T ¥ w 4
PUEESS A BB SPF 289 7 [ SYXK () 2023 -
0003], A A shsc i B & Mm A h Ve LS &
B Be sh# 18 B2 51 241 ifE (TACUC-KY2024023) , If:
FUHRERESF 3R SR,
1.1.2  #ij

BB 18] 78 521 20 il HepG2 ( -5 41 A g3
Y, 55 . CP-H202Y . CL-0103) Wy [ %7 ¥ % 7%
AR R R, 4l & 10% i 4 13
(R ARG NTE ) B 197 % R -5E R R IR
() DMEM 35353 75 37 °C 5% CO, & F 3%,
1.2 FERFISNE

FEAG 25 i (R DR 9 o (H1E45-.240701) |
A 6 g (5 .25060613) ATHE 2 3 g(H#tS .
25071104) J+= 6 ¢(#L75.20250701) (£IL4E 1 ¢
(L5 :25040208) fafit 9 g (5 :20250501) A4
Pk 9 g (#5.251201)  F E 6 g (4t 5.
26020310) 1z 3 ¢ (HIL75:25050508) FK%E 9 ¢
(It :24062502) A1 T 77 3 g (45 :24111506)
) W B PR A E R 2 by, TR
(oleic acid, OA it 5. HY-N1446 ) . ¢ i i@
(palmitic acid, PA #lt*5 . HY-N0830) . & Hi 77T
(5 :HY-15763) Bk Z -1 (L5 . HY-100579)
e F € [ MedChemExpress 2% 7l ; DAPT 3% {4 3§
(it C1005) , — Mk H 2 ( bicinchoninic acid,
BCA ) &5 ¥k B2 I 150 & (4iE5 . P0012) (il
O Yt ik ) & (4It5 . CO157S) A i it S8 A% F R
AW A dUTP Ht 02K 35 #5 12 ( terminal
deoxynucleotidyl transferase-mediated dUTP nick-
end labeling, TUNEL ) #ff Jfd & T4 il 3 7] &5 (41t
5. C1086) ., 4 3 5 — 5 P A DU 3R & (cell
counting kit-8, CCK-8) i3] & (L5 . C0041) Iy H
g EER R KA AR A A B A 5 (At
5.G1102) A AR50 & (L5 BC2505) |
HIl =B (triglyceride , TG ) & & fa il 328 71 & (it
5 BC0625) W H AL R ERHE A FRA A 1d 1
4 (reactive oxygen species, ROS L5 : E004-1-1) |
e HORK a3 & L W) B ( glutathione peroxidase,
GSH-Px, 1t 5 : A005-1-1) Il 52 157 &5 0 [ Ry AL
BAEY) TREA ST T A BR 2> 7] s DMEM 55 b 1% 57 5
(#t 5. C11995500BT) . 10% i 4 1 ¥ (4t 5.
10099141) | 1% & % % - #f % R W W (it 5.
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15140122) 14 H 2 [ Gibeo 2> H] ; DIO 28 Y645 £
(4lk5 . v22886) 4 H 3¢ E Thermo Fisher 2\ 7] ;
DCFH-DA 3 P U 4 57 & (45 : £004-1-1) |
o AL A ( catalase, CAT) Il 2 i 7 & (4L = .
A007-1-1) W A 7 5t A= ) T AR WS B AT BR 2
5 JC-1 B 8 W (it 5. €2006 ) | Mito-Tracker
Green ZEGHREE (LS. C1048) 3 5 Ak 2 & O
(enhanced chemilumines-cence , ECL) k2% & Y6
(L5 :P0018S) M [ L3 58 = RAE YA B A
BRZA W) 5 PR IR (415 :45345) 1 H 36 [ Sigma-
Aldrich 23 ®; # PR (H1L°5-: Z)12-01 ) | W R il (it
51 2))2-02) FrE IR (#HT . 2))2-03) W A b5
PR R AR ARA A Bl —Z RS
( polyvinylidene fluoride, PVDF ) & ( 4t 5.
IPVH00010) It [ 3¢ [& Millipore 2\ 7] ; GPX4 HiAk
(% :ab125066, i FELL 1 : 1 000) XA T E2
KA F 2 (nuclear factor erythroid 2-related factor 2,
Nrf2) ik (#t5 . ab137550, FBE L 1 2 1 .000) 19
H 2 [E Abcam A &) ; BUR i E AL Y1 (horseradish
peroxidase , HRP) #r it —#T (L5 . 7074, #i & Lk
1:5000) 1y H 3£ Cell Signaling Technology
AL

7 B F B B ( transmission  electron
TEM, HITACHI HT7800, H 74
HITACHI 23 ) ; #8 =1 # 2 0 HL ( Beckman Coulter
Optima XPN-100, 3£ [E] Beckman Coulter 2% H] ) ;
ZetaView KRB LY ( Particle Metrix ZetaView
TWIN, f# & Particle Metrix 23 7)) ; 2¢ )G o 7 5%
(Leica DMi8, 1% [F Leica 2 &) ) ; 40 M 5 3% 48
(Thermo Fisher Forma Steri-Cycle 1160, 3¢ [E Thermo
Fisher 2AH]) ;A2 &G AR & 48 (CLINX 6100, H
SRR R AR 4366 (723N, |
AL A3 AT A A BR2S 7) 5 AR A ( SpectraMax
Mini ; G480 T (L3 A RAHD) .
1.3 XWHE
1.3.1 44

R E A A R Y, 1R R HE 2 AR
(MAFLD) 41, H: et XF B8 4 S 1 Ab B, 55 70 2 L)
OA+PA HIl3# HepG2 4 Jifl 24 h #4 5 MAFLD 4fi ity
FERY | JE 2L A RYZL SR 6 BE 0 1) 5 A [R] e B
N4k I At AT X e, JZYGT-5% \JZYGT-10% |
JZYGT-15%41 53 3R H 5% (10% 15% Vi 5 T

microscope ,

BT WM 24 h; JZYGT-Exo-10 ., JZYGT-Exo0-20 .
JZYGT-Ex0-30 414314 10,20 .30 pg/ml JZYGT-
Exo T Tl 24 h; JZYGT-Exo + %% $i. # VT ( Erastin,
Era, JZYGT-Exo+Era) 4 45 7 20 pweg/mL JZYGT-
Exo B¢ 5 pmol/L Z LT (AT 57 4k
24 h,JZYGT-Exo+# 1 & — 1 ( Ferrostatin-1, Fer-
1,JZYGT-Exo +Fer-1) 41 45 7 20 wg/mL JZYGT-
Exo B6E 1 wmol/L #RANE — 1 (ZRIE T I 7)) 4k
P 24 h, NIfLE JZYGT-Exo J##% MAFLD #5140
MIBET 1 =207 20, 43 i S AN [R) 28 B8 4 3E
oW R = A S A AT T B, b ZE R AR
( Dexamethasone , Dex , 8 12175 57 ) &1 . Z i 7T
(Era, BALT-5 S 50) 4. 8 H | W B & 40k
( Nigericin sodium salt, Nss, fET-1/5 7)) 4 465
1AZF (Verteporfin, Ver, H WEA ] 77 ) 2H  £R 2 241
% 2% ( Daunorubicinhydrochloride , Dau, 3£ 3t i75 3
F) 4153500 LA I 175 5 770 Ak B 20 i, T TR (] 2
24 h,
1.3.2  BENG 25T 17 40 B A s 18] 72 55 1 40 g 40
WA T £

20 RSN AR 7 d J5 , BEBLS R RS
fets 741 (19.8 g/ (kg - d)) X IR (5 &
0. 9% FAAANES IR ) ,ELLHEE 7 d, RIRGAJEEE
112 h R 4% 5 FbE WA BRI, 2218 £ 3l kR
M MR EIREE 2 h,4 °C .3 000 r/min &[>
15 min, £ F1E K, £ 56 C /KK IE 30 min,
0.22 pmol JEAF IS IEFRTA , 4734 J5 & T -80 C ¥R
f£o NN W 8] 78 BT+ 20 B 28 5 42 3% 57 4k (89%
DMEM+10% KAMBAR NG A4 L35 + 1% 75 % %= -5 5
RIWW) 5518 37 C 5% CO, M T, 7EA
Jig 7 1) 78 Jox 1 4 A ik 1 B KB A 10%
K NE 25 7 & 25 3% T 10 24 h, g, B
BEFR IR AT BR B B0 AR MR IR 15 1 b B Y
JZYGT-Exo, YK LA 1 600 r/min 4 200 r/min F
9 500 r/min FERANME K RHLEN A 32 800 r/min
R B0 70 min TLIESMBAT B BR k2%
( phosphate-buffered saline , PBS) T & 5 [F] 2% 4 F
WU, &% JZYGT-Exo & T3& & PBS, &
BCA & & VR BE S5 i A7 T - 80 C & ., HLaE
i JZYGT-Exo 4 TEM 144 K Fikr BR &7 43 M7
( nanoparticle tracking analysis, NTA ) i#F47 % % fl
e B A
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1.3.3  MAFLD BRI 8 K pFAh

HepG2 41 it f1 5¢ 4= 8% % 3 (89% DMEM +
10% 6 4F M5 +1% 5 % % - R X HW) 7
37 C 5% CO, MIE T IEF%, #id 0.5 mmol/L
OA B4 0. 25 mmol/L PA 55 HepG2 40l 24 h
P MAFLD B i iier 0 Yt Ml TG &
AL BI R HE 5 )
1.3.4 04T O Yt TG &= A1 TUNEL i

HepG2 4L T-TZE A , SeifLEEG S I Jo ks
FEMITLL PBS 520k 1 I, RS N 4% 22 58 F I [#]
€ 10 min, F- 1] PBS 3% 2 K [RI0 #5904 O %
W W =3 ¢ 2 Fo AR, IR E 10 min
JEH0.45 pm JEAS L UETF T 2 h MAER, BTt
TR YL E VAR AR 20 s, 37251 1 mLL
TAEW LA, 10 min, 7 4% P FH BERWRFR 2 30 s,
PBS 58t 20 s J& , iR R ER A,

FH TG iR H &5 HepG2 41 TG 2 &, Uk
£ 4x107 A, 78 BE IR, A 1 mL Fl 7% 355
— BT UK LA TR A PR 1 min, B S 4 °C |
8 500 r/min 5.0 10 min, B FIEWR S H; B30
FEEETH 30 min, BEE K 420 nm , ZEIR/KIEE [A] AT
FAH TR 65 °C 5 85 AE Thm A —1E 2
JE IR RIZR 30 s, BB E R EZE
Wik 75 wL 287 EP 4 788 TG ME

¥ HepG2 40 Ma sz T ANMINC - I 4% 5% | p Y
LS R 5 H PBS BRI, 4% 2 R H =l
&5 , B 5 A 0. 3% Triton X-100 25 i 5 i &b
M, EBES G, FERE SR M 50 pL TUNEL
K 37 °CREEHEE 60 min, L 5EHELL PBS
FEATVE T INBTSO T K E Rl E i, Tt
TR NSRRI
1.3.5 JZYGT-Exo ZH I P45 5255

i OA + PA 15 S HepG2 4 iy # &
MAFLD #ERUS AIA 1 mg JZYGT-Exo 5 10 mmol
DiO ZOCHRER #EOEIF T 5 IR G, 43 8 h
J& DAPL JL B A ffIA% , T 26 0 i R EEIR .
1.3.6 4075 2 A 7 P R0 20 i 5% M A )

Oy T TS A, WA B AT AR 1) 5 R TR A%
FH 5 44478 7260 ARSI 2% 1 ( Glucose Assay Buffer)
TR 2, 6 %G B 4G DU ) ( Glucose Assay
Reagent) A B M if§ %5 ¥ ( Enzyme Solution ) Fll fiff 5
BT UK, 45 HU5 7RI S UL 15 R AR

A 160 pL TAEW AL H . 154 pl Assay Buffer+
4 L Reagent A+1 pL Reagent B+1 pl Enzyme
Solution, ARAEMELH] : S 30 wL ) 4 mg/mL
7% B bR WE W ( Glucose Standard ) i 270 pl #)
Assay Buffer #iBEhY 0. 4 mg/mL, FFHL 0~40 pL F
96 fL#x , Assay Buffer #p % 5L 40 pL, FCHl 0 ~
0.4 mg/mL BREEARAEINZE ; FE A FLIMA 1~40 pL
FF b 35 W , Assay Buffer 25 2 40 pL, F x2S H
SR AL 160 L TR, 523218 41,40 °C
WEGI 10 min J5 € MOGRE, ffi ] CCK-8 i
N7 240 B3 M B AR L 5% 10° /AL FR T 96 fL
M, Bt AR AR o 2H A T 3 RN T A B 4 ) T
LEHE 24 h [ ERFLINA CCK-8 37, bR AE
450 nm Kb SE OGRE AR IS S 4 LA 50T
LMY 11/ % =] (As=Ab)/(Ac—Ab) ] x100%
/ﬁ\:qj :As:igﬁ?“&ﬁ‘ﬁfﬁ,/E‘?éﬂiﬂ’@\i%%’%iﬁ\CCK-S
W S TR 5 Ab . 25 LB (U & S R
H1 CCK-8 & ; Ac: X REFLI G, & 4l ffg 15 57
T CCK-8 i85,
1.3.7 EE ALY B Ak ( superoxide dismutase,
SOD) F17H % ( malondialdehyde , MDA ) 7K -4 1]

TWRLSE Y HepG2 L 7 4 TS , 7
FEFEW, ] 4 °C FYs PBS R 280k 1 WK, & IR 45
1x10° ZHAHR N 100 L SOD AF i i £ W 1 L il
TSR, AT 24 A . 2RI T 4 C |
32 800 r/min £ > 5 min, B FIF W H W, T
96 FLAR AU AFEI - 35 e 350 & e =157 &
RN JA 3 TAEW, IR )G 37 CH¥F 30 min, T
450 nm 0 WO R THEE SOD TR PR, i AR 5
B HepG2 AHEAE VKA Z51F T LA 0. 1 mL 47
W E# 4 °C 32 800 r/min &0 10 I’HIH,E:XJ:{%{&
SFRFIAE S FIEFE 0. 1 mL 25 160 B8 Ko B b e
o AFHL 0.1 mL AR AL ARUES A W, A
0.2 mL MDA TAEWIR=], 100 C 7K 15 min
Ja¥ K E 2,3 000 r/min B> 10 min,
200 pL FIEWT 96 FLAR,532 nm AN SR,
T MDA &,
1.3.8 ROS.CAT HI GSH-Px & & A

HepG2 M4 FT T A MUIC 7 b 35 5%, Al
BS A TS, INA 10 pmol DCFH-DA T
37 CHOEIEE 20 min, PBS UG & T 960 Bl
B RS IEFA IR SR, AR 1x10° A>T HilE 1Y
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HepG2 4l , &4 I A 0.3 mL PBS, 7KK &1
TH 200 WM R, B FS 4 000 v/min &0
10 min B EVEW, Feui B BECH] CAT S5
FAEH 200 pL A 96 FLAR , 7E 405 nm Ak bR
POSEBU SE BE 118 CAT 16, IWE TG W
HepG2 ZHfifd,1 000 r/min #5.0> 10 min, 7 L5 ;
YARLTCTE R AR B 28 MR TR 2 IR, BRI BE RS
1 000 r/min B.0> 10 min J-FFk R, UUEH
JA 0. 3 mL 2335, VKK VR 7 B A o) 25 200 A
S TSI E T GSH-Px J PR
1.3.9 JC-1 Fll Mito-Tracker £

¥ HepG2 UM FP TAIMIIE A 4557, 448
RIS A T 105 30 R R 3R, A R
RPN E FR WS JC-1 Y, 37 CIHH
20 min; YL 2% PR R SRR, 9O AR T OULEE
R, AR A S G 2 A B R I
SR SEINA 1 10 Ry e 8 TAEWE, 2 TR 0hF
B 10 min, PBS Uk, B 7 5 9O 0 WAL
LRENIZES T i
1.3.10 TEM W<

HepG2 iR S o3 4 T Tl , 2R 10]
RRTIBANNG , B O AN TTIE IR IR 2 2. 5%
TR 1% R [ 5, 30% ~ 100% LIRS BE R K
T2 70%BE TR AR A N A BEIS | SR 41030 4R
PEREE0I 45 70 nm AR Y] H R R A R
PR Al AU e e, TEM T XS b 1A 45 68 Tl 25 4 1Y)
4
1.3. 11 ZEHAPEENI ( Western blot ) S5

K SDS-PAGE HiJk 7 B AR B , A 4L
FERE 10 pg; HLTKES A K 8] i B & RS
fBJE B PVDF B8, Z A& LL 5% 0G0 4 &
[4] 30 min, i/ 4 C—PUFE LR, WK H TBST #£
PRUENE 3 WK, 2 IR0 & MR L, 5 & 45 35 FK
TBST &0k 3 WK, W2 Z2 WK, i ECL fk2%
KA, AL 2% &R R G5, Tmage)
Version 1. 54j FAFE 543 H 551 IR BEAHL
1.4 FitEFE

B o A 5 T Ak R HOSPSS 27.0 Fi

GraphPad Prism 9.5.1 58 8, &5 R V84 £ r
WEF (xxs) Fon , BUR 2B M 505 255 G K
PO (8] LR ¢ R, Z 20 LUBCR L R
225081 (One-way ANOVA) , #5 k22 55 2%

Pl Tukey HSD i T3 5 Z 8 LW A WA S 2
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A THAT O P2 R (80x) ;BTG K FALINEE R ; C. B A M ACE RN ZE 5. SRR AHL, ™ P<0.01, ™ P<0.001;%5 JZYGT-5%
HA I, *P<0.05;5 JZYGT-10%HAH I, P<0.05, “*P<0.01;5 JZYGT-15%4H 401, ©© P<0.01,

4 JZYGT-Exo % MAFLD #5571 41 B AR 35 14 5% il
Note. A, Results of Oil Red O staining(80x). B, Results of TG level detection. C, Results of glucose level detection. Compared with

MAFLD group, ™ P<0.01, “ P<0.001. Compared with the JZYGT-5% group, *P <0.05. Compared with the JZYGT-10% group,

¥P<0.05, ““P<0.01. Compared with the JZYGT-15% group, ““ P<0.0l.
Figure 4 Effect of JZYGT-Exo on the metabolism of MAFLD model cells

' ROS /K- 2 25 T+ (P<0.01) , {H5 JZYGT-
Exo #H 4 ¥, JZYGT-Exo + Fer-1 #H SOD , CAT Al
GSH-Px 7K V- i 3 JH 5 ( P<0. 05, P<0.01) , MDA
F1 ROS K- E FEAIK ( P<0. 05,P<0.01) ,
2.6.2 JZYGT-Exo X} MAFLD A5 %1 4 il i) i e, o7
Al

i JC-1 2% R & 20 B JZYGT-Exo X
MAFLD #5228 240 bl () B EL A 520 ([ 6A) , £ €a5¢
St B3 e B2 (8 5 O AR AR s 20 R PR 457 T

R Z IR, SRR, SRR M L, JZYGT-
Exo ZH Fl JZYGT-Exo + Fer-1 £H 5% H {7 5 2 55
(P<0.05, P<0.01), 5 JZYGT-Exo 41 #H It
JZYGT-Exo+ Era 2 i B {37 T B (P <0.05, P <
0.01) . JZYGT-Exo + Fer-1 #H i f5 fv; | J} (P <
0.05,Kl 6B)
2.6.3 JZYGT-Exo X} MAFLD HE 71 21 fifd (£ ki A4
B5iNiia- A |

{#i [ Mito-Tracker Green 2¢ YR &1 Fnic 24 it



