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RBE B WL C57 ) R &M T 3545 (Acute liver injury, ALL) ¥ & a4k ) »£48 % % & Pink1/Parkin £ & #9 TR E L, F7ik AR
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ABSTRACT Objective: To observe the change of mitochondrial autophagy-associated protein Pink1/Parkin expression in acute liver
injury (ALI) of C57 mice and its significance. Methods: Twenty-eight mice were randomly divided into control group, ALI 1 d group,
ALI 4 d group, and ALI 7 d group. The change of serum glutamate aminotransferase (ALT) and aspartate aminotransferase (AST) were
detected respectively. The pathological changes of liver tissue were observed by H&E staining. The expression of Pink1/Parkin in mRNA
level were detected by Real Time quality PCR. Next step, the expression of Pink1/Parkin in protein level of liver tissue were detected by
the Western blot methods. Results: The level of ALT and AST in ALI groups at 1 d, 4 d and 7 d were significantly higher than in the
sham group (P<0.05). H&E staining showed that a mass of inflammatory cells infiltration and cells degeneration were observed in ALI
groups, and hepatocyte necrosis in 7 d group were significantly relieved than 1 d and 4 d. The result of real time quality-PCR indicated
that the level of Pink 1/Parkin enhanced significantly at 1 d (4.79/1.82 fold), 4 d (1.74/4.17 fold) and 7 d (2.91/1.25 fold) in ALI groups
compared with sham group (P<0.05). Western blot results showed that the expression of Pink1/Parkin were detected in the extracted
protein of liver tissue which were significantly increased in the group of ALI 1 d (2.03/1.82 fold), 4 d (1.78/4.17 fold) and 7 d (1.25/1.25
fold )compared with sham group (P<0.05). Conclusion: Pink1 and Parkin were highly expression in protein and mRNA levels of acute
liver injury, and its expression level were decreased with the relief of liver tissue damage. In addition, Pink1/Parkin could be have a
potential significance for the treatment of acute liver injury.
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H I mRNA 7Kg as2s 4k, Wig% Pink 1/Parkin 5 2 pEAT
PO E AR Z [JSE R, R A AT 5 00 R AL SR it —Fp
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1.1 et
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1.2 Fik
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AT IR EE R, 75 2, IR 4T 300 mg/kg TAA(H
T 0.9 % NaCl, 0.3 mL) I N TE SRR 24 h 7R — 0K, % 4R
TS = H o X RS A55E NaCl, S5 1k H BRI AR ARl
B B M AR TR ZE LA REIR , TR ST TAA 12 h J5 2T
AT 0.45 % NaCl+0.2 %KCI+5 %45 iR 44 0.5 mL.,
1.2.2 ALT AST K F#&il  /NEUBREFG , ZLIRERIELM . 4 C #
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FR I (20 CHEF& ) ALT F1 AST Fi I E | 58 4%
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TR AR R A
1.2.5 BFRE Pink1/Parkin mRNA 7K E&M  BUNFIFIEH L,
FIFH Trizol BRI ELH 2N 1.6 RNA, R4t
BETHINE RNA WS, T LASR B RNA S AR G A B A
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GGC TAC CAT GAT GAC CT - 3';Reverse: 5' - ACA GCC ATC
TGA GTC CCA CT - 3'. Parkin 3| ¥ J¥ % ,Forward.5' -ATC
TTG CTG GGA CGA TGT CT - 3';Reverse: 5' - CCT TGT CTG
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FERRIF Rk Real-Time 58 &, M APFUNS  FAsdE 95 °C,
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0.001).4d(2.97 1%,P<0.01).7 d(1.75 %, P< 0.05) ik 211
e, S IRAM LY B A G2 L (P < 0.05), WL 3. C.
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Fig.1 Effect of different time of ALI on the ALT (A) and AST (B) levels.
Note: Data were expressed as v+ SD, n=7. *P< 0.05, **P< 0.01,
***p<0.001, compared with sham group.
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Fig.2 HE dyed paraffin section of liver tissue in optical microscope
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Fig.3 The Real Time quality PCR results of Pink] and Parkinafter acute
liver injury
Note: Data were expressed as x+ SD, n=4. *P< 0.05, **P< 0.01,
**%p<(0.001, compared with sham group.
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Fig. 4 The western blot results of Pink1/Parkin after acute liver injury.
Note: Data were expressed as x+ SD, n=3. *P< 0.05, **P< 0.01,
**%Pp<(0.001, compared with sham group.

T, [ W ELE S IR R AR U, AR LR A i A
A AR AR TEDT . BRI A B W T LA i 4 O A A T (L



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.9 MAY.2020

- 1651 -

MORAR Z IR ANES 5 TR, AT L E
3 Ay P 20T P A R R 2 e I SR A oz 35 55 D R e e i
FEVEMIEEE APAPRG | () 2o FF5 403 rids S 10 AT 20 e 453475

15 APAP 1755 1) IS G358 v 2 30 el i s, O L
BRI GERATIRE A % VI, APAP ZEIG R )32 B H
TR L 1T APAP [ IR FE A 2 50%00 £ 25 25 BT
JIE R 477 , BIF 9 26 B 222 1t T APAP 9 IFAIE (535 P450 2E1
ARG IS e R N- Z0BBE 3 - X 2 IV )1z (N-acetyl-P-benzo-
quinoneimine , NAPQI), 4R J5 il 14 5 GSH 456 1 fi 75 , i i 12
1 NAPQI 3 iz 5 41 i 25 1 2 45 45 1T #E AT 41 i GSH, ATP
FEIB A AL 7=, S BER PR T RERE 2, Kabeya 55 A
FFT 7R KF 2 A (8 APAP AT DL /0N BUFE 40 it A s 8
FERFANAR A [ W00 6 1) S , 1 W 66 P 90 T AR o SR £
" APAP i SR, 24 [ sR A, LC3 B F 5
Mk 2, B i (Phosphatidylethanolamine ,PE)%5 4, PE 451 20 AY
LC3(LC3-I1) Zy v 28 FH MERESE , 47 Bl FI8 BosUBE A iR, A
WEFTHR N, 0] 9 Wi 2 B AL APAP i ST 4529, Lee
2 N2 TSR B, A W RT LAE A AR AL 3K S, T
SEARLRRI R AT , 10t T B FR AT A A I 052 P 2R A A1k
JOEOT TS50 LA B £ AR T I EL A e 7 A 18
LA  HE4: 2 E A IR FFS P AT T R
P LA AR . T T AR 2 R A2 4
i, U HOR GBI , B 1E 2R A4 473 i 15 5 0 S AL 1 S IR 5B
A — AR BET S R T .

AR 538 o AE /N B2 S5 BT TR B [l Py, R4
Pink1/Parkin [ 3&357254k, IR H EB A LUh 2Rk
B TR . IR E, HARRKVBEE A0 A 405 (0 22 fife /D>
Kim % A7 HCV il HBV &Y TF4RREh, W8 & Bk
A A W AH 2 2R [ Pink1/Parkin 35 FH 5, @it RNA T4k
(RNAD) BB AAE A REAL Pink1 53 Parkin [193%3k , #F—2
WLEE B9 BE IR R A0 BB A 3 5 ), 25 5 5 AR SOFF R v
Pink1/Parkin 43—F 7K AU BCAE A — 3K, a7 55 A 7E K U A
B AT v 2 BT R I AR B AR
T R PR PR TR A A R, 4R A UK S T e B,
A5 2 BT TE SR IR 0 /0 BB JBE v 2 BRI 1) 1) e 4t
i W, EE AR E, AARNEOKE T, IR IR R
Pink 1/Parkin 2 58 Ki{k H 1D, #t— 1 I Pink1/Parkin 7 2,
PEFRIRAS T I DIRERAE . (HUZ , Pink1/Parkin 7€ 2 IF8
R B JEEARE G £ €0, 38R T Bt — 2 BRI R

&5 1A 1, Pink 1/Parkin 3 N ANFE 41 28 2 e 1 & AR
S Jerh B EEL Y A, AE— LUl | A R O
SR P B —E R E R . MiATFFEIESE Pink1/Parkin
TSP A3 B, ] RS s T LR R 1 I AT 3 PR R
o HR4E ALT/AST K F-F01 Pink1/Parkin (1) 3235725 4L AT & )
Pink1/Parkin 257K 5 ALT/AST HRIX A IFHERFR, H
J&, BT Pink1/Parkin 7F 20 543 P i) ELAARAE R S 157
B 2L IR AR A SCGE 3 % Pink 1/Parkin (¥ 525557,
Sy P 5403 B9 08 B ML AR B3R 97 B A4k — b T BB B BIL IR
HIARYTHE A

% % 37 #K( References)

[1] Malhi H, Kaufman R J. Endoplasmic reticulum stress in liver disease
[J]. J Hepatol, 2011, 54 (4): 795-809

[2] Voigt O, poggeler S. Self-eating to grow and kill: autophagy in
filamentous ascomycetes [J]. APPl Microbiol Biotechnol, 2013, 97
(21): 9277-9290

[3] Zhao S, Sheng D, Shi R, et al. Lipopolysaccharide protects against
acetaminophen-induced hepatotoxicity by reducing oxidative stress
viathe TNF-alpha/TNFR1 pathway[J]. Biochem Biophys Res Commun,
2019, 513(3): 623-630

[4] Chae U, Kim H S, Lee H S, et al. Drpl-dependent mitochondrial
fission regulates P62-mediated autophagy in LPS-induced activated
microglial cells[J]. Biosci Biotechnol Biochem, 2018: 1-8

[S] Kim S, Khan M, Quan J, et al. Hepatitis B Virus Disrupts
Mitochondrial Dynamics:
Attenuate Apoptosis[J]. PLoS pathogens, 2013, 9(12)

[6] Kim S, Syed G, Siddiqui A. Hepatitis C Virus Induces the
Mitochondrial Translocation of Parkin and Subsequent Mitophagy [J].
PLoS pathogens, 2013, 9(3)

[7] Kitada T, Asakawa S, Hattori N, et al. Mutations in the parkin gene

Induces Fission and Mitophagy to

cause autosomal recessive juvenile parkinsonism[J]. Nature, 1998,
392(6676): 605-608

[8] Valente E M, Abou-Sleiman P M, Caputo V, et al. Hereditary early-
onset Parkinson's disease caused by mutations in PINK1 [J]. Science,
2004, 304(5674): 1158-1160

[9] Wang H, Ni HM, Chao X, et al. Double deletion of PINK1 and Parkin
impairs hepatic mitophagy and exacerbates acetaminophen-induced
liver injury in mice[J]. Redox Biol, 2019, 22: 101148

[10] Widdrington JD, Gomez-Duran A, Pyle A, et al. Exposure of
Monocytic Cells to Lipopolysaccharide Induces Coordinated
Endotoxin Tolerance, Mitochondrial Biogenesis, Mitophagy, and
Antioxidant Defenses[J]. Front Immunol, 2018, 9: 2217

[11] Wu Z, Wu A, Dong J, et al. Grape skin extract improves muscle
function and extends lifespan of a Drosophila model of parkinson's
disease through activation of mitophagy[J]. Exp Gerontol, 2018, 113:
10-17

[12] Wang L, Cho Y L, Tang Y, et al. PTEN-L is a novel protein
phosphatase for ubiquitin dephosphorylation to inhibit PINKI-
Parkin-mediated mitophagy[J]. Cell Res, 2018, 28(8): 787-802

[13] Bai Y, Bai Y, Wang S, et al. Targeted upregulation of uncoupling
protein 2 within the basal ganglia output structure ameliorates
dyskinesia after severe liver failure[J]. Free Radic Biol Med, 2018,
124: 40-50

[14] Wu Z, Han M, Chen T, et al. Acute liver failure: mechanisms of
immune-mediated liver injury[J]. Liver Int, 2010, 30(6): 782-794

[15] Shi H, Han W, Shi H, et al. Augmenter of liver regeneration protects
against carbon tetrachloride-induced liver injury by promoting
autophagy in mice[J]. Oncotarget, 2017, 8(8): 12637-12648

[16] Klionsky D J, Emr S D. Autophagy as a regulated pathway of
cellular degradation[J]. Science, 2000, 290(5497): 1717-1721

[17] Yang Y, Fiskus W, Yong B, et al. Acetylated hsp70 and KAP1-
mediated Vps34 SUMOylation is required for autophagosome creation

in autophagy[J]. Proc Natl Acad Sci U S A, 2013, 110(17): 6841-6846

(T#5E 1630 TT)



- 1630 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.9 MAY.2020

RE i TS R K SO G AR A 4

DAL ZEREALRTREIL T4 B ZEREAL R A T 7R R TR
L2, WD I FE AR IS A X 2 o S R R
30t G P B R R S8 R, RIS REAZ B 11 24 5 I SE AR AP I 0
F ROk BRI S — MR E B R AN T, K2
KDERSE R A BB M2 i Bt . BT, fErk bt
TR, AR AR IS ZEVE Ve T 2B 538 2 P REIORG &, A T RIE Rk Ak
JELRE A — AT SR R B B AT A T VR P A T AR A R
o BT A& —Fh 3k 45 et AR ZE UL AL T
HARHET,

T 2 ) B bk LR 2 24 B A B e, A PR T R P 4
SRR S0, B3 (A LR 1, 0 i S 2 -5 24 5 A 2 1 1K
S5 M, BRI AT S S S U E AN B
o IR, BESEAE 7= I R N Uk I SE R L AR AR T2 48T
FEEFERN LY T A = AL PR B AT, A RS ZE XS 24 (i R (1)
AR, B =2 A T, R 2 2 4

& % 37 #k( References)
(11 &%, 2% %, x4k, F. HPLC &0 & 24 A 28 & A £ %k

[7].25 49 547 22 &, 2010, 30(12): 2381-2384
2] 22, B3 MM AW HE G YRR R 32 6] 547 [T]. 06 K422

F 25 2% &, 2013, 6(8): 30-31
[3] M. KA ESA AT T L FHeged [J]. AHAR,

2015, (5): 350-350
(4] Abdhdh, EEAL, KRB, . B2 R TAREPHRERS> ST

M T3k, 2013, 60(11): 693-696
[5] %)k, T AR K ey BRIk 5 KA H ] P B#HIZ, 2007, 35

(16): 28-30
[6] & /B, MRS, 53t £, 4 HPLC s 2 ik £ P A7 1076 &k F

SRSt R ey A ()], AT 4 E, 2017, 37(7): 160-165
[7] K32, ik, SR, FEHMELIRCET)ES AT A

EARBPEH R P R B Fe s 69 Al 2 [J]. BRI AT R,

2018, 41(3): 496-500
[8] k2 &, 454%, 5044, % HPLC £ R ot 2 25 A g fb T AR IR &

¥ 5 A AN Fer B AF [J]. F B 24, 2018, 29(18):

2475-2478
[9] Mk, B, 248, F. A TAKEFIRAF 264,1010,5057 it

BB R 2447 2 &, 2016, 36(12): 2231-2240

[10] Zhao X, Jin S H, Hu C Q. The Effect of Rubber Closures on the Haze
State of Ceftriaxone Sodium for Injection[J]. Drug, 2007, 33(1): 35-44

[11] RE. HATEKEL LB AT R [D] P B e B
# K %, 2006, 5

[12] B, & A, &34 TARELERAFTELZMRELSER
HR[1). 528 %4 516 &, 2005, 8(51): 8-9

[13] A4z, T AI EAERA AL R P oy 9 AR S o5 sk [J]. F B4
%4 &, 2010, (17): 55-56

[14] #R, AR, T4AX, F. 40 TAKRE L Z4 0 M E G414
BRI P B &2 &, 2012, 37(9): 699-701

[15] A%, R, ) 8k4h, 5. 25 A T £ A& P BHT 49 GC-MS/MS i)
Z[J]. 0 B E Tk 4 &, 2013, 44(8): 801-803

[16] &k, ook, % F. 25 0 T A E b 4 A7 BHT Fe sl 7] 7T 32
B ey [J].25 49 A7 % &, 2017, 37(4): 702-703

(17] RE, G, &b FERHRNTAREL Bt L
5 [J]. % B 25 3%, 2007, 21(10): 810-812

[18] Z4545. A T AR E L Lok mmin st [D]. &3 K5,
2011: 28-33

[19] #8354m, oy, A2 R, F. THARELZHA A 0928 Kok
[7].% E 25 %, 2016, 30(2): 137-140

[20] #e3, L3, Fpx L, . EH AR F LR T ZFahit 4%
xFEF R A Hal)]. ot d &, 2013, 33(3): 508-510

[21] #hst#, RidAR, KRR 2. A AR T ARKRELABERG - FAE
B AL [J].F B B 25 Tk Je &, 2017, 48(11): 1650-1653

[22] THA & WK EFERIE T AR EWFR L2 [J]. FEHHE
%2006, (12): 42-45

[23] RE, XA, DA, AT 2 ob T 2R A B4 4o sh ik k)
EHARATARRELBKRG M E [J]. o i &, 2011,
31(3): 519-522

[24] JA 42 4T A AL T A K 69 RG34 B2 42 0 $456[1].
)25 % &, 2018, 4(11): 36-40

[25] 248, 6 F. QAT AR EAFE S SPLF LM sers [J]4
w45 8, 2017, (14): 52-55

[26] #0E3%F, 4Rvt &, B P T AN AR R A2 P 6h 16 R A [T]. K
A2, 2009, 3(67): 177-178

[27] KA. TR ELZH AR P 0920 Kok BF [1]. ik 252,
2017, (8): 9-10

%

(35 1651 17)
[18] Mizushima N, Levine B, Cuervo A M, et al. Autophagy fights disease

through cellular self-digestion[J]. Nature, 2008, 451(7182): 1069-1075

[19] Kanda T, Matsuoka S, Yamazaki M, et al. Apoptosis and non-
alcoholic fatty liver diseases[J]. World J Gastroenterol, 2018, 24(25):
2661-2672

[20] Ni H M, Mcgill M R, Chao X, et al. Removal of acetaminophen
protein adducts by autophagy protects against acetaminophen-induced
liver injury in mice[J]. J HePatol, 2016, 65(2): 354-362

[21] Zhang T, Wang N, Yan W, et al. Effect of a fish oil-based lipid
emulsion on intestinal failure-associated liver disease in children[J].
Eur J Clin Nutr, 2018, 72(10): 1364-1372

[22] Ni H M, Bockus A, Boggess N, et al. Activation of autophagy
protects against acetaminophen-induced hePatotoxicity[J]. Hepatology,
2012, 55(1): 222-232

[23] Kabeya Y, Mizushima N, Ueno T, et al. LC3, a mammalian
Apg8p,
membranes after processing[J]. EMBO J, 2000, 19(21): 5720-5728
[24] Ni H M, Bockus A, Boggess N, et al. Activation of autophagy

homologue of yeast is localized in autophagosome

protects against acetaminophen-induced hepatotoxicity[J]. Hepatology,
2012, 55(1): 222-232

[25] #AAnAE, tho N4, AR, RAAHN & 57 AT 4F et ey B ST it R [J]. P
38 92 &, 2015, 24(07): 1038-1042

[26] ™8, R, KA, F. Hbe FRAL B 2 K R Sk o FRE 2 AT 4L R
NF-kB & A | K g2 & A B R 6 Fm ()], & B-Eadsh A &,
2015, 24(01): 70-74

[27] Bai Y, Wang Y, Yang Y. Hepatic encephalopathy changes
mitochondrial dynamics and autophagy in the substantia nigra [J].
Metab Brain Dis, 2018, 33(5): 1669-1678



