#4554 Acta Pharmaceutica Sinica 2026, 61(5): 1623-1632 - 1623 -

B FLIEK *

R FRIBEMNAKREDERT B TEEIFTSN/N R

51457

MR, FERAR, BREK, AR, F OF, AR BELY,
eEET o OF"

(1. FAHBERIRZ25%E8E, TR M 510515, 2. BT ERIKER T ELRSEL T4 T 510515)

T HYRIFPIR T T S AL TR B 0 IR R 35 AR 38 M 43 7, 70 8005 1 T JEE 0L ) 12 e ) I D T 5% o
WEREW, kT &8 2 M G R ER SR . 5 OB & FE W) (acetaminophen, APAP) i & i 2 I IR _E
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Abstract: Plant-derived nanovesicles are nano-sized extracellular vesicles that encapsulate nucleic acids,
proteins, and lipids, and exert antioxidant, anti-inflammatory, antitumor, and tissue-regenerative effects, showing
great potential for disease intervention. Schisandra chinensis (Turcz.) Baill., a traditional medicinal plant, has been
extensively studied by our group and others for its hepatoprotective constituents and mechanisms of action.
Excessive acetaminophen (APAP) intake is the leading cause of drug-induced liver injury in clinical practice, yet
effective and low-toxicity preventive or therapeutic strategies are still lacking. To investigate the protective effect

Weks HH: 2025-11-01; &[5 H 3H: 2026-02-09.

FEETH : B K S TR (2022YFA1104900).

*JEHAEH Tel: 86-20-61648530, E-mail: cynthia0316@smu.edu.cn; bihchang@smu.edu.cn; gzykdxpwl@163.com
DOI: 10.16438/j.0513-4870.2025-1282



- 1624 - 242224 Acta Pharmaceutica Sinica 2026, 61(5): 16231632

and mechanism of Schisandra chinensis-derived nanovesicles (SSDNs) against APAP-induced acute liver injury in
mice, SSDNs were first isolated from Schisandra chinensis by gradient ultrahigh-speed centrifugation.
Transmission electron microscopy and nanoparticle tracking analysis revealed an exosome-like bilayer membrane,
uniform morphology, and a mean diameter of 205.4 nm. /n vitro CCK-8 assays showed that SSDNs exhibited no
cytotoxicity. Liquid chromatography-tandem mass spectrometry (LC-MS/MS) analysis identified schisandrol A as
the major lignan component of SSDNs. Furthermore, we evaluated the protective effect of SSDNs on APAP-
induced acute liver injury in mice. All experimental protocols were approved by the Animal Ethics Committee of
Southern Medical University (approval No. SMUL202408016). C57BL/6 mice were pretreated with SSDNs via
tail vein injection for 4 days and then given a single intraperitoneal injection of APAP (400 mg-kg™"). Pretreatment
with SSDNs significantly lowered serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST)
levels, reduced hepatic necrosis, and restored lobular architecture. Concurrently, SSDNs elevated the hepatic
glutathione (GSH) level, decreased protein expression of APAP-metabolizing enzymes cytochrome P450 (CYP)
2E1 and CYP3All, and upregulated proliferating cell nuclear antigen (PCNA) and cell-cycle proteins [cyclin-
dependent kinase 4 (CDK4), cyclin A1 (CCNALI), cyclin D1 (CCND1), and cyclin E1 (CCNE1)]. In conclusion,
SSDNs mitigate APAP-induced acute liver injury in mice by preserving hepatic GSH, suppressing CYP450
enzymes involved in APAP metabolic activation, and promoting hepatocyte proliferation and repair. These findings
offer a novel strategy for the modern application of Schisandra chinensis and the clinical prevention of APAP-
induced hepatotoxicity.
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7EP. PDNVs 75 FR O A6 90 4 W A4 FF 40 K 37 (plant
exosome-like nanovesicles, PELNVs), B 41 3k I 41 AT
AMFEHL (plant-derived extracellular vesicles, PDEVs), /&
— R MEVE B0 A D BR AR A Hh g3 B 3RAT B 4K
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SEEEAC . AR A BT AR AR B, AR TR K
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SolA). Wk F /¥ £ (schisandrol B, SolB). 1. F fig
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(schisandrin C, SinC)] 35 ] A~ [7] 1 B2 #.2% fi# APAP B
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/N BRER)AR EE R E JH P pRa RR N1 BRI, & A
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WG K FE I, HKHE EVs I RFAE bR 0 Tk 1R IR 40 K
FEVW (Schisandra chinensis-derived nanovesicles, SSDNs)
HEAT %58 Wi APAP 175 3 11 /I BRS04 47 45 24 B
WA PR, JRER F0 1 B AEAE FILHI, a3 b
2 TR 1 T R R R 4R A5 i 4R R U7 1), 9 APAP it
BB AR B TR S5 I8 9T B AT IR T T

R 5E%E

2 e E = L AL (Optima XPN-100, 38
Beckman); 44 K ¥i & f H A7 43 #T X (Zetasizer Nano
ZS) 44 K B BE 43 BT 41X (nanoparticle tracking analysis,
NTA, ZetaView), 9& [ & /R SC 99 F}; 6 % &
(CX48, H A Olympus); i il & 73 % )6 B i (Nanodrop
one). — 5 PU 24 # Jii il 4 (TSQ Quantive), 3% [E Thermo
Fisher Scientific; £ J& PCR ¢ (Mastercycler X50s) —
AL B 5548 (CLM-170B-8-CN), £ [H Eppendorf; 52
i 7% 5% 5€ & PCR X (7500, 3% [F Applied Biosystems);
W) 4 4 HE (AC2-4S8-CN, 1 I3 ESCO); 3% &t HL 1
B (H-7650, H 7 Hitachi); 45 H 3 4 16 2 #r A
(BS-330E, IR I iy 2= 97 45 0 A PR 2 =) 4625 KOt Rk
B M1 &G0 (5200CE, L K REAE Bl 22 IR 2 A,
HEIE % 1X (GelDoc Go, 3 [ Bio-Rad).

@57 APAP (A5000), 3 [ Sigma A #; T
R (Z2311063), b5 A4 8 R 29k A5 PR A 75 73 B
H K (glutathione, GSH) £ MK 71 & (A006-2-1), F &L
A T REHE 7T AT ; AG RNAex Pro RNA 2 B 7
(AG21102). Evo M-MLV Jz # % ik 7/ 7l 18 W
(AG11706).SYBR Green Pro Taq HS il /& 7 qPCR i 7]
B (AG11718), 1 Fd R AEY) TFEA PR A #]; DMEM
B5 7755 (10-013-CVRC), % [H Corning 2 ] ; Jift 4 IfiL i
(SX3000), b3 fi 4 A= dr BL =B 5L A PR A B 5
F/EER RN (15140122), 3£ [E Thermo Fisher Scientific
AN, CCK-8 Kl 7 & (K1018), 25 E APEXBIO /A #;
Y g {4 & P450 2E1 (cytochrome P450 2E1, CYP2EL)
—H (A00672), BB A=) TR A B A w5 4up e
% P450 3A11 (cytochrome P450 3A11, CYP3A11)— #i
(A13484). H il % -3- 1% 2 i & B§ (glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) — $T (A19056). i
IR S AL W) B (horseradish peroxidase, HRP) Frict [ —
FL (AS003, AS014), sU % 1# 28 5o M BHA TR A 75
a1 A A & K R 1 B4R 4 (cyclin-dependent kinase
4, CDK4) — i (D120396)- 41 g & 1 & 1 A1 (cyclin
Al, CCNA1) —#T (D220507), g A TAEY) TRE A
HIRA ] 41 E & A El (cyclin E1, CCNE1) — i
(20808). 41 Jif1 J& 1] & 14 D1 (cyclin D1, CCND1) —#

(55506) ¥4 54 40 i #% $T J& (proliferating cell nuclear
antigen, PCNA) —3t (13110), 3¢[E Cell Signaling Tech-
nology A #l; ECL K )t (WBKLS0500), 3% [H Milli-
pore A #; HIE T H & (= 98%, L5 : 090209). FLk T
L& (2 98%, L5 091109). Tk T 5 & (= 98%, it
5:090528) LK T EE H (= 98%, #it5: 090722). ik
FEEZ (= 98%, L5 090927) Al TL Mk g H (= 98%,
#L5: 090826) A5 it 5 W B b it fil K B= 25 B A R
AF]

SSDNs I EBIE Bl 2% O R MM Y Rk IR 40
KIEWI BT E AT A . R Hk T 5
iE & T AT T A B ER £k 2% 7P W (phosphate buffer
saline, PBS) & & J&, FIMEITHLEME, 2045 3E, I
2%0 I R IREFIR A )5, BT 4 cCUKF L R Ii%. 4 °C,
12 000 xg =500 P IR, AKX 30 min, iE R 0.45 um
(0 L I 1ok 90, ST P 90 R A v T o L R DA
120 000 xg 250> 60 min, 25045 R G2 FISW, (R
JEUTUE (RN SSDNs i), 15 2] SSDNs i idi & PBS
2, [RAEAE-80 °CHI T J5 BB A Itk 7 2R A1E B B BE S5

SSDNs H7k BRI 2 zeta B ALRAE KA
HUI A, T8 gl oKL FE B B A 43 BT A3 SSDN's ks
7K A RLAR 2 4> BUFE 2L (polydispersity index, PDI) &
zeta FLALHEAT RAE, DAVEAL 7 BloPE S5 3 i A R
K C B8 A WM X 10 uL SSDNs fif 4% Wi, i\ &
990 uL PBS i B+, A i D9 4R A28 B L 12100 1
SSDNs A5 Wl B i, B CR A it R B A°F A A 388 A M 5 ) o
HRAE 3 P47 R I B4, 11 K & RLAE \PDI K zeta HL
LI ME + bRt 22, DUK AR R AL R, J80REAH
XiF 56 B R O A A, £ il SSDN's R 55 i e 43 A P, L
MR IR 5 A7 R

PR FURBRER 474 K F NTA M %2 SSDNs [ 47
W12 2 i #2, B RAE LR AE 40 A FFAE o # 50 uL
SSDNs it % ¥ 5 950 uL PBS V& 1451, Fe i) 9 7R A
FELE 1220 ) SSDNs Kl £ 5 o Al F ZetaView #E47 KL
M, B )5 TR A7 I s & B

ESTE M E SSDNs BIZ7S R HU SSDNs i%
BITRA R B YIS AT R o WRURE S
T4 09 b BT, 5 min J5 P 98 48 MR 9932 250 2
2 BIBAA ;TN 3% B RS R (pH7.0) T4 X 3k 47 £t
gL, 5 min J5 F SRR W30 0 5 2 Y Th A 2
RYE AR, B G & S B g2 .

SSDNs ZEHRHIEE K 425U SSDNs 7£ PBS
T R, I BCAEHTEAE &G, FIH 10%
O R R BN - R TR Bk i I F UK (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, SDS-



- 1626 - 2424} Acta Pharmaceutica Sinica 2026, 61(5): 1623-1632

PAGE) #4773 &, FH75 5 i i e €0 2 h, 5 FH HEIR %
BACGHAT Bt

MBS MM HepG2 4L B T 37 °C.5%
CO, 15 i 5 7244, LL5 10% FBS Fl 1% XUHi 1 DMEM
BR IR BRI . R I RE AN BT & FE 2 80% 1R AR, UK £
A KA T 9256 . 4 HepG2 40 i B i 3%/ T 96 7L
B, T 5% CO, [ 37 CE IR A h 8 R ik W 5, 72 IH W,
TIN5 & 53 E SSDNs (025,50 100200 pg-mL™)
(7 B 1 3R 3 A5 9L 100 pL, ¥ 6 N E L. 4k sk %
24 h )&, & FLIN10 pL CCK-8, 37 °Ci## )¢ ¥ & 60 min,
g B8 A 450 nm W WS FE (4), #5702 A7 (%) =
(A gy = Ay (A = A ) X 100% THEEEE R S5
SLEE 3R

SSIGEIY)  SPF ZiifE Pt CSTBL/6 /MNER, 22~24 ¢,
W T~ RGBS I sh O [ 7=V ATE 5 : SCXK
() 2022-0002]. 7> BT A5 e S50 264 T 1A 3R T e O
= Bl K %% SPF ¢ SE 56 2 W) L [Bh A8 H 17 T IE 5
SYXK (#)2021-0167]. %7551 HE 20~25 °C, i
% 55%~70%, 12 h IIE A&, B BB IOK. shsk
U007 R T T R RS SR S Ae B2 L S kit (it
g5 : SMUL202408016).

HEEES 54 C57BL/6 METE /N R BEHL 2 Ty 6 4H:
7= H 4 (control).APAP 4H (400 mg-kg").SSDNs 4 (%
H 200 pg) SSDNs 1K 71l & (% 2 50 pug) + APAP 41 .
SSDNs H1 7 & (5t R 100 pg) + APAP £ Al SSDNs i 77
&= (4 H 200 pg) + APAP 41 . SSDNs 4 fil SSDNs +
APAP 20 /N 3, & &% ik % 5% SSDNs (¥ T 100 uL &
PBS), control 41 1 APAP Z1 /]~ 5, i 5 AH 7] 44 B i1 6
PBS, &K — &, L4k RIXKEH 15 min J5, BEEE
S APAP S T/ B E B8 . Control 41 A
SSDNs £ /)~ it ) 52 flas v S A [m AR FR ) AR B AR K . 45
T APAP J5 6 hSC&R A A FFIE, —80 °CIR1E -

MERFINREFRARIG I K R A ML E T % i
H 30 min, T3 500 xg.4 °C&.C» 15 min Ji5 BUAF I, 1%
FERTRAE EZLREY LA E, R4
) A= A 2 BT R T IfL 37 A TN SR % #% B (alanine
aminotransferase, ALT) K & & R # % B (aspartate
aminotransferase, AST) /K

FFEEfRIEZ e AL E T 4% 2 R F i+
] 52, A E Y (R 414 um), B 60 °CHEFE T
B, P B 7 o, 2 BRI B AT Rk -t A
(H&E) G, Bk 58 v )5 B T 6 2% 30 WL 42 i ik
HLTEA RGN

FFAE GSHKF4&M AT E T 58, %
HEE (g) A (mL) = 109 LR, N AR 38 26 K il %

HFREALZRA) 3%, F 4 °C 2 500 r-min” 550> 10 min, HL2)
Kb, T B GSH AR 77 & e BT H GSH /K,
BT B A 20 BR80T A HE ) 2 1 B 1 AT

IR EE PCRIEM K H AG RNAex Pro
RNA $2 BRI S /N BT 4 23 2 5 RNA, F14%
T 2 536 3R U B TS 5E A RNA 246 5 cDNA & 1k -
B J5 , M HE 2 5% 0 2 B PCRAR I & (018 /E JURE R 4T
qPCR X Mo #¢Ji, L Gapdh NN 2, it 2024t 5
H bR R M X A & AT 51 51 L2 1.

Table 1 The primer sequences of real-time qPCR. CYP:
Cytochrome P450

Gene  Species Primer sequence (5'-3")

Forward GGATGAGATCGATGAGGCTCTG
Reverse CAGGTATTCCATCTCCATCACAGT
Forward CGTTGCCTTGCTTGTCTGGA
Reverse AAGAAAGGAATTGGGAAAGGTCC
Forward AGGTCGGTGTGAACGGATTTG

Reverse GGGGTCGTTGATGGCAACA

Cyp3all Mouse

Cyp2el Mouse

Gapdh  Mouse

FE A R IZENTEE (Western blot) 350 2 1E 1 3
S 56 25 8 1 7 v, K F Western blot A 1 /) BT I
CYP3A11. CYP2El. PCNA. CDK4. CCNA1. CCNDI1
J CCNEl fJE HRIEX, NS AFALA LR EAS,
W BCALMATHEAER. WEEMNEAKRE
SDS-PAGE %5 B Ik 2 I 5% JIt NG W34 J b, Ak 2k i
B —PUSAR L HRP A7 1 — 4%, ECL AL R G B3
JIT 43 2% i LA Imagel #3247 2K B2 43 7, LA GAPDH N
NSt E AN R & .

LC-MS/MS #3l SSDNs R ARAE ZEMA R & &

% %/ Thermo Scientific Vanquish i AH 7 3%
A4, (018§ : Phenomenex Kinetex XB-C18 (2.6 um,
100 mm=2.10 mm); ¥ a0AH: KA 9 2 8 5K, A HLHE
A2l JiE: 0.3 mL-min™; M =il BERAEE: 2 ul.
B BE e A HLAR: 0~1 min, 5%; 1~4.5 min, 5%—
95%; 4.5~6.5 min, 95%; 6.5~6.6 min, 95%—5%;
6.6~8 min, 5%,

it 4444  Thermo Scientific TSQ QuantivaTM =
VU AT BT A, B TR R AL: g w5 BB B
et IR 7 BRI 7 58 2 S S I T 3G A
B B, BT WA R 3 500 V; F AL A%
300 °C; #4 5 (Arb): 50; 4 Bh < (Arb): 15; K 1K
(Arb): 1o IE & R T 2A0™ V Al i fg &
& (collision energy, CE). RF i& 5t H £ (RF lens) & &5
TR 2,

FE b A0 U7 3% BU10 ul BE &b, N 90 pL 50% H
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Table 2 lon transitions and corresponding CE and RF lens

voltage in positive ion mode

Compound Ql Q3 CE/V RF lens/V
Schisandrol A 433.217 415.05 11.02 54
Schisandrol B 399.133 367.967 19.97 89
Schisantherin A~ 559.133 414.967 20.9 120
Schisandrin A 417.217 315.967 24.62 100
Schisandrin B 401.217 299.967 24.84 99
Schisandrin C 385.133 284.967 22.33 87

FEHEAT AR, TN 200 uL H I LLYTIE B A, R ETR S,
13 000 xg4 °CZ&AF T B0 15 min, FLEJEHFE BT

i+ F 54 1§ GraphPad Prism 8.0 3K #F 34T
Guik oA, LI AR DU + I E (x+5) BN
3L 77 % 4> B (one-way ANOVA) #3417 22 41 1] bL %,
P<0.05 &R ZERA G R L.

ZFR
1 SSDNsHIEEN S EFIRAE

ARHIF FE T S0 I M - T - 2 R v s
M LR T 4 B BRI, VE L 1AL B

A B
-
1

Grinding

) |

4°C, 120
30 min,

(& D s
2.0 x 107
'él 5% 107 = 10.
DX _—
©1.0 x 107 =1
£ s
A<5.0 x 10°
0.0+ 0
0 200 400 600 10 100
Size/nm

Figure 1

1

‘

Size: 184.00 + 5.60 nm
PDI: 0.112 +0.009
Zeta potential: -5.71 = 0.49 mV F

Size/nm

MEE ] WL HE i B35 S kT, B SR U2 IE S5 (]
1B). NTA 45 3 &7, SSDNs & 5 1F 25 70 A, ~F- 51 ki
£ 4 205.40 nm ( & 1C). SSDNs [ 7K & ki 42 N
(184.00 + 5.60) nm, zeta HL A7 73 B 3 B L 45 717 £ H fir
(=5.71 £ 0.49) mV, PDI /T 0.30 (/& 1D). SDS-PAGE
SEHLR B, SSDNs & A MR A i 40 T3 E A 7E 55 kDa
AR (B 1E). 5 ok 7 8 E 57 51 5048 e a3k AT %8s
VLHC, TuWk1 &4 168 Fd A i, Horh 73 1 & 7E 55 kDa
PLF B 147 Fi (https://www. uniprot. org/taxonomy/
50507). [ IR FRALLE HIE 5L, A 5T 4 U SSDNs %
I HH A A2 SRR 0 K Y 1) e A RRAIE o

CCK-8 il 45 S % B, 25~200 pg-mL" SSDNs %
HepG2 2 Jf A7-3i5 2 35 6 2. 35 s ), 4 HL AR W) 22 4
RUf (B 1F). %i L, SSDNs £ R il 4 3 7l 1 )5 4
LA
2 SSDNsHHIAKRBEZRESESH

AR LA AR TR EEEH RS2 —,
BA LRI NG Bt 2 At A A R S5 T2 1 2 B
PECT, B 5T B W S 56 BT FH SSDNs /1 6 Fif A Jfig 26 A

E kDa

170
130

100

SSDNSs proteins

Cell viability/%

0
10000 0 25

1000 50 100

SSDNs/pg-mL!

200

The isolation and characterization of Schisandra chinensis-derived nanovesicles (SSDNs). A: Flowchart of differential

ultracentrifugation procedures for isolation of SSDNs; B: Representative transmission electron microscopy micrographs of SSDNs; C: NTA

of SSDNss size distribution; D: Hydration diameter distribution and zeta potential of SSDNs; E: Protein gel of SSDNs proteins. The proteins

extracted from SSDNs were separated by SDS-PAGE and stained with Coomassie blue staining; F: HepG2 cell viability after 24 h

incubation with graded SSDNs concentrations. n=3,x + s
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P =N=Ry—

AT T EENE . 59N, SSDNs T Sol A F B iR i,
2436 pngmL" (% HE EH 143919 pgrmg). H AR
S EAK RN SolB 2.27 pg-mL™! (3.65 pg-mg’ & ),
SinB 0.97 ug'mL" (1.56 ug-mg" & 1), SthA 0.41 pg-mL"
(0.66 pg-mg™” £ 1), SinA 0.31 ug'mL" (0.50 pg-mg' &
1), SinC & &= i ik, 14 N 0.05ug mL"' (0.08 ug-mg"' &
F). LL g5 KB, SSDNs A A fIg 2 Rl 4 LA FL R T %
o
3 SSDNsXf APAP FTBUNR 2R ARSI
7% %¢ SSDNs 47 JiF1E FH, AR 4 7t LA APAP i 3
1) CSTBL/6 /N R 2 M 4 A B2 L R e R (8 2A).
R 2B iR, 55 A, APAP BRI /N R
T 5 b 2 TF (P < 0.05), SSDNs Bl 45 24 4H 75 H 31
Thim (P <0.01). SR, PR PEL 7% o & ) &

SSDNs Jf A ik — 25 2 2 APAP /NI AT E EL . i
AST . ALT 7K~ A2 i 5 fF 41 Ji 451 13 72 B 1) 48 L 4
5 g H AL, APAP 4/ BRI 1 ALT F1 AST 7KF
WA & 7+ (P < 0.001), SSDNs i [ £5 24 1] 751 & 4 i 14
it B AR X — 4 34, 77 & SSDNs & 3% PE (£ APAP FF
I ALT 5 AST /K F (P < 0.01, ¥ 2C). H&E YL th 4k
e i 2 RTINS (=0 N {0 R X RS S 2N AN R (4]
TN, T 400 0 HE 51 B0 ; APAP 4 D) HE B0 K T AR A BT
JH- 4 0 e B A A K R R T A IR . BB
SSDNGs 71) = [ 48 in, JFF 25 2705 B 453 453 3 3 ek 42, a0 771
AL D B IR BE A B2k 98 0 S R, DR R e A
B3 (B 2D.E). %& ., SSDNs X 1E# /N fUT 2h g AH 5%
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Figure 2 Pretreatment with SSDNs protects against APAP-induced hepatotoxicity in mice. A: C57BL/6 mice were treated with SSDN's

(50, 100, and 200 pg) once daily for 4 consecutive days. APAP (400 mg-kg") was administered 15 min after the final SSDN injection, and

the mice were sacrificed 6 h later; B: Body weight, liver mass, and liver-to-body weight ratios; C: Serum ALT and AST levels; D: H&E

staining of representative mouse liver samples; E: Quantification of the necrotic areas from H&E staining of (D). APAP: Acetaminophen;
LD: Low-dose SSDNs (50 pg each mouse); MD: Middle-dose SSDNs (100 pg each mous); HD: High-dose SSDNs (200 pg each mous);

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase. n = 4—6, x £ s. "P<0.05, "P<0.01, P <0.001 vs the control group;

"P<0.05,"P<0.01 vs the APAP group
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Figure 3 Effect of SSDNs on hepatic GSH levels in APAP-
treated mice. Mice were administered SSDNs intravenously at 200 pg
(high-dose) per mouse daily for 4 days before APAP exposure,
hepatic GSH levels were measured 6 h after APAP administration.
GSH: Glutathione. n = 4-6, X £ 5. "P < 0.05 vs the control group;

"P <0.01 vs the APAP group
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Figure 4 Effect of SSDNs on hepatic CYP450 expression in APAP-treated mice. Mice were administered SSDNs intravenously at 200 pg

(high-dose) per mouse daily for 4 days before APAP exposure. A: Hepatic RNA was extracted, reverse-transcribed, and quantified by qPCR

for Cyp3all and Cyp2el. Values were normalized to Gapdh; B: Total liver lysates were analyzed by Western blot for CYP3A1l and

CYP2EI protein levels; C: Densitometry analysis of (B). n=3-6,x £s. 'P < 0.05, "P <0.01 vs the control group
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Figure 5 Effect of SSDNs on the expression of cell proliferation-related proteins in the liver tissue of APAP-treated mice. Mice were

administered SSDNs intravenously at 200 pg (high-dose) per mouse daily for 4 days before APAP exposure. A: Total liver lysates were

subjected to Western blot analysis; B: Densitometry analysis of (A). n=3,x=s. P <0.01 vs the control group. "P < 0.05, P < 0.01 vs the
APAP group. PCNA: Proliferating cell nuclear antigen; CDK4: Cyclin dependent kinase 4; CCNA1: Cyclin Al; CCNDI1: Cyclin DI;

CCNEI1: Cyclin E1
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