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(ELJRE BRI 2, FERH [ = e s 3 AR B 22 00 =5, E K 400016)

HE KFLARF) /148 X % @ 1(dynamin-related protein 1, Drpl)-2 £ ftL 78 4= 49 31 ¥e. &, ™
BT AL IR 69 F B AR, XA R R i Drp 139 4] FIMdivi-1, 4R34 7 Drpl /& & M AT 345
T fe R TR A 3R AR R RS 0 2 R A, iZ AT B4 5 B R T 6~8 B #5 A 14 BAIB/c )N K,
FETE = W 4 I8 % 4 (lipopolysaccharide, LPS)/D-¥ $L#% 2 (D-galactosamine, D-Gal), % & M4 AT
BGAER, FIe A WLl B3t RAL(A). Mdivi-132 42 4 32 20(B). AR 20(C)A=Mdivi-1-F i 4a
(D). Mdivi-1£LPS/D-Gal & #730 minZ2 =2, F£LPS/D-GaliZ 4t /5 1.5 ha6.0 h&k sL3h 4, R
SR LGFodn FATA, FEBTMPRBFERE. b E XA R REEEK. mILE T TNF-o
# . casepase-3. casepase-87ucasepase-949 & 1 A& M| A2 TUNELAX K 4K+ Mdivi-14~F T A i 14
QB EEL., ERIT, BTHLES EARAT LR IE F R, B xR A AMdivi-1 84k 4L 32 40
DRI REM AT T, LPS/D-Gal R K & T3 A — A 7| R E 69408 5 77 2 &K, Mdivi-1F e
FFB 4R 5w B R 42, i@ iT40 M) f 3¢ A # 4% R B (alanine aminotransferase, ALT). &3 4% & B4
(aspartate aminotransferase, AST)7% M 74 AT AR 2 46470 & 42 &, Mdivi-1F FRLLALTA=AST &9 7% 4 9
R EAK(P<0.05). KA ELISAZ 48| do 3¢ o I J& 3K 58 B F a(tumor necrosis factor alpha, TNF-a))7K
P oA AE KR R AL, Mdivi-1-F T2 69 K M 40 e B F &Gk K B.(P<0.05). @ iE ¥ B R B
& & Bi-3(casepase-3). F AR & & Be-8(casepase-8). F MR B & & B-9(casepase-9)F#TUNEL
F &3P AE LA LUR A2 E, Mdivi-1F 48 69 8 T K- KR % (P<0.05).  BTvAfF i 4548, Mdivi-1-F
FRT iR 42 LPS/D-Galih 89 FF 20 4% 9m & . Aot 2 4% 2 B8, T if ¢ F TNF-aK-F. BARAF A
casepase-3. casepase-8#=casepase -97% M4 1%,V TUNEL[E M 40 il a5 2 . vA B4 & 9, Drplap ]
FIMdivi-17T B A2 LPS/D-Galif § 49 L AT 445 .
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Effects of Drpl Inhibitor Mdivi-1 on Lipopolysaccharide/D-galactosamine-
Induced Acute Liver Injury and Its Mechanism
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Abstract The mitochondrial protein Drpl (dynamin-related protein 1) is a new target for the regulation of

apoptosis, and apoptosis is an important feature of acute liver injury. In this study, the selective Drp1 inhibitor Mdi-
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vi-1 was used to explore the role of Drpl in the possible pathophysiology of liver injury and its potential drug target
value. In this study, 6-8 week-old male BAIB/c mice were injected intraperitoneally with LPS (lipopolysaccharide)/
D-Gal (D-galactosamine) to induce an acute liver injury model. The experiment was divided into four groups: nor-
mal control group (A), Mdivi-1 alone treatment group (B), model group (C), and Mdivi-1 intervention group (D).
Mdivi-1 was injected intraperitoneally 30 minutes before LPS/D-Gal exposure. Animals were sacrificed after LPS/
D-Gal injection in 1.5 h or 6.0 h, liver tissue and plasma samples were collected. Histopathological staining, colo-
rimetric detection of plasma transaminase activity, detection of cytokine TNF-a, activity of casepase-3, casepase-8,
and casepase-9 and TUNEL technology were used to explore the improvement of liver injury induced by Mdivi-1.
The results showed that the pathological changes of liver tissue were observed by HE staining. There was no abnor-
mal liver tissue structure in normal control group and Mdivi-1 alone treatment group. LPS/D-Gal exposure could
cause a series of significant histological abnormalities. The degree of liver damage was assessed by measuring the
activity of plasma ALT (alanine aminotransferase) and AST (aspartate aminotransferase). The activity of ALT and
AST in the Mdivi-1 intervention group was significantly reduced (P<0.05). TNF-a (tumor necrosis factor alpha)
levels in plasma were used to assess the degree of inflammatory response. The expression of inflammatory cyto-
kines in the Mdivi-1 intervention group was significantly reduced (P<0.05). Casepase-3, casepase-8, casepase-9
and TUNEL staining were used to assess the degree of tissue apoptosis, and the level of apoptosis in the Mdivi-1
intervention group decreased significant (P<0.05). Therefore, it was concluded that Mdivi-1 intervention could re-
duce LPS/D-Gal-induced liver tissue lesions, reduce plasma transaminase, down-regulate plasma TNF-a levels, re-
duce liver casepase-3, casepase-8, casepase-9 activities and reduce the number of TUNEL positive cells. The above
data indicated that the Drp1 inhibitor Mdivi-1 could reduce LPS/D-Gal-induced acute liver injury.

Keywords dynamin-related protein 1; mitochondrion; acute liver injury; lipopolysaccharide; apoptosis
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Ar IEEXFIRZ; B: Mdivi-1 AL B2 ; C: LPS/D-Gal il b ¥ 41; D: LPS/D-Gal+Mdivi-14b#4H .

A: control group; B: Mdivi-1 injected group C: LPS/D-Gal injected group D: LPS/D-Gal+Mdivi-1 injected group.
Ell Mdivi-UB 2 LPS/D-galifs S AT LA L5 15
Fig.1 Mdivi-1 reduces LPS/D-Gal-induced liver tissue injury
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Control: IE # X} I8 4H; Mdivi-1: Mdivi-1 5. &b ¥ 41; LPS/D-Gal: LPS/D-Gal ¥ il kb #1 21 ; LPS/D-Gal+Mdivi-1: LPS/D-Gal+Mdivi-14b # 41, n=8,

##P<0.01, SLPS/D-GalZH L #5

Control: Control group; Mdivi-1: Mdivi-1 injected group; LPS/D-Gal: LPS/D-Gal injected group; LPS/D-Gal+Mdivi-1: LPS/D-Gal+Mdivi-1 injected

group. n=8, ¥**P<0.01 compared with LPS/D-Gal.

B2 Mdivi-1#IHILPS/D-GaliF S A MZALT L F
Fig.2 Mdivi-1 inhibits LPS/D-Gal-induced elevation of ALT in plasma
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Control: Control group; Mdivi-1: Mdivi-1 injected group; LPS/D-Gal: LPS/D-Gal injected group; LPS/D-Gal+Mdivi-1: LPS/D-Gal+Mdivi-1 injected
group. n=8, **P<0.01 compared with LPS/D-Gal.

B3 Mdivi-1#JHILPS/D-GaliF S A M AZALT EF
Fig.3 Mdivi-1 inhibits LPS/D-Gal-induced elevation of ALT in plasma
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Control: 1E % Xt B&4H; Mdivi-1: Mdivi-1 8l AL ¥R 4H; LPS/D-Gal: LPS/D-Gal .4l 4b ¥ 20 ; LPS/D-Gal+Mdivi-1: LPS/D-Gal+Mdivi-14b¥E4H . n=8,
*P<0.05, 5LPS/D-Gal4 45

Control: Control group; Mdivi-1: Mdivi-1 injected group; LPS/D-Gal: LPS/D-Gal injected group; LPS/D-Gal+Mdivi-1: LPS/D-Gal+Mdivi-1 injected
group. n=8, *P<0.05 compared with LPS/D-Gal.

El4 Mdivi-1HIHLPS/D-Galif SHYTNF-0f &k
Fig.4 Mdivi-1 inhibits LPS/D-Gal-induced TNF-a expression
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A: the acitivity of casepase-3; B: the acitivity of casepase-8; C: the acitivity of casepase-9. n==8, *P<0.05 compared with LPS/D-Gal.
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Fig.5 Mdivi-1 inhibits LPS/D-Gal-induced activation of casepase-3, casepase-8 and casepase-9
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A X RAL B: Mdivi-1 400 B4 ; C: LPS/D-Gal S4B 4 ; D: LPS/D-Gal+Mdivi-1 40 HE4H .
A: control group; B: Mdivi-1 injected group C: LPS/D-Gal injected group D: LPS/D-Gal+Mdivi-1 injected group.
&6 Mdivi-1UEZLPS/D-Gali S HIAT AT
Fig.6 Mdivi-1 reduces LPS/D-Gal -induced hepatocyte apoptosis
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*P<0.05, 5LPS/D-Gal4 tb 5 .

Control: Control group; Mdivi-1: Mdivi-1 injected group; LPS/D-Gal: LPS/D-Gal injected group; LPS/D-Gal+Mdivi-1: LPS/D-Gal+Mdivi-1 injected

group. n=8, ¥*P<0.05 compared with LPS/D-Gal.

[E7 TUNELPRM4RAEHE
Fig.7 The count of TUNEL positive cells
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