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ABSTRACT Objective To compare mitophagy and apoptosis levels in liver tissues of rats with Pi
gi deficiency syndrome (PQDS) and Pi-qi failing to control blood syndrome (PQFCBS), and to explore
the changes of liver cell state and its possible mechanism in the development of Pi deficiency syndrome
(PDS). Methods Totally 32 SD rats were randomly divided into 4 groups, the normal control group, low
molecule Heparin Sodium (LMHS) group, PQDS group, PQFCBS, 8 in each group. PDS mice model was
duplicated by the method of excessive labor and diet disorder. PQFCBS rat model was built by low mole-
cule Heparin Sodium induced hemorrhage on the basis of PQDS. ATP content was detected by chemilumi-
nescence, and mitochondrial membrane potential by JC-1 fluorescent probe method. The expression lev-
els of mitophagy regulatory proteins (PINK1, Parkin, and LC3 II/I ratio) and apoptosis related proteins
(Bcl-2, Bax, Cleaved caspase-3, and cytoplasm Cyt-C) in hepatic tissue of rats were detected by West-
ern Blot. The mRNA levels of PINK1, Parkin, Bcl-2, and Bax were detected by Real-time fluorescence
quantitative PCR. Results The ATP content in the liver and liver mitochondrial membrane potential were
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significantly lower in PQDS and PQFCBS rats than in normal and LMHS rats (P <0.01).Compared with the
normal group and LMHS group, the protein and mRNA levels of PINK1 and Bcl-2 in PQDS and PQFCBS
significantly decreased (P <0.05, P <0.01) , the protein level of Cyt-C in the cytoplasm without mito-
chondria and the mRNA level of Bax significantly increased (P <0.01). Compared with the normal group,
the protein level of Parkin and LC3 II/1 ratio significantly decreased (P <0.01). Compared with PQDS
group, liver mitochondrial membrane potential and ATP content decreased (P <0.05, P <0.01), the pro-

tein level of Cyt-C in the cytoplasm without mitochondria, protein and mRNA levels of Bcl-2 significantly

decreased (P <0.05, P <0.01), protein levels of Cleaved caspase-3 , protein and mRNA levels of Bax

significantly increased (P <0.05)in the PQFCBS group. Conclusions

The possible mechanism of apop-

tosis of liver cells in PDS rats might be as follows. Excessive damage of mitochondria caused mitophagy

regulatory disorder, thus further leading to cell apoptosis. Along with the deterioration of PDS, apoptosis

of liver cells became more serious.
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I q-PCR 514 th b R B A W AR A BRA Rl 4
fit, Mini-PROTEAN /N (1 3 H HEL 7K {X (Bio-Rad ) ,
CFX ConnectTM #&)t5E f PCR #:1ill 24¢ ( Bio-Rad ) ;
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XA (IEF 4,8 H) AR FIFEm41(8 H) i
(8 H) MAGMmMAL (8 H) . IEWAHS5IKAF
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#47. 100 mg ZHZUMA 1 mL L2, S
Wk FAFEE, ZfR)E 4 °C,1 2000 xg &0 10
min, BT o R ATP AN T AR 80K 04 A X
Hfi{H (relative light units ,RLU) , 245 & a8 0%
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2 HBAKRBITHL ATP SHEILK(FE2) HIiE
W AT IR AL R, IR AL S A G 41K
FUHFZHZ ATP 7K1 R (P <0.01) s S5 A 4
FOAE, A 4 1M 20 K BRI ATP 7K S i 35 AR (P <
0.05),

F2 FUKBIFHL ATP H2IbE

(nmol/mg, x s )

AL n ATP &t

EH 6 1.13+0.19
aF IR 6 0.97 +0.14
R 6 0.67 +0.15" 2
JRAGE I 6 0.50+0.07" ~4

T SIEWANE, P <0.01; 580 THF LA e, 2P <
0.01; 5S4l #, 4P <0.05
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0.05,44P <0.01;n=6
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3 KHAKEF4S Bel2.Bax PINK1 & Parkin mRNA #EXT ik ACE L (2744, x5 )

ZH 5 n Bcl-2 Bax PINK1 Parkin
EH 6 1.024 +0.052 1.161 +0.137 1.036 +0.075 1.058 £0.178
&S T ZE 6 1.080 +0.196 1.112 +0.088 0.911 +0.153 1.162 £0.166
A 6 0.693 +0.028" 44 1.648 £0.121° " 24 0.623 +0.092" " 2 1.262 +0.254
JEAGE M 6 0.481 +0.053" " 224 1.975+0.179" " 224 0.510 +0.134" " 22 1.286 +0.184

T SIEHAE, P<0.05," " P <0.01; SR FHF A4 4, 2P <0.05, 24P <0. 01; 5 4 L, 4P <0. 05

AL o SRR PRI I Y ERBE AR R, 5
S5 IR, FERGLRE S E W JHE O JUL B VLA e
) R IR RS R I R RE S L2 L ok
HL7 5204 ATP 7K1 f B 2 R {4 245 ) T g 2 15 5
o ASHIFFERTIN T RELARE I 5 IS G IR R U AR 28
BT A5 FH 20 ATP K, & I8 5 AR 5:
MK B IEZ PR B LA 5 140 ATP K40 # 4
FARGFIF RN 52 TR (P <0.01) , M A1 K
SUTFHES AR B H 57 5 FZH 2 ATP AT R
KE(P<0.05, P <0.01), 45 R R IE 5 A
G E K RS 2 AR LR R D REAR 5 , IR S it F K B
LA ZRAARA AR B 1 TR SRR B

LR 1 W AT M e T R 2 40 T R Y
TR YRR B WEHLT ZE L, 523 SRR A RE BB
TR W B 1 AR T A B O R R, AT
RN AR s B A gE T L 7E PINKA /Parkin /5
R F AL T, 24 SRR SZ 45, 2 1A B £
TR, PINK1 B FIELR BRI M SRS, 0 Parkin 21
WIS SRk G e, LC3ILEZRbilA B e S k(5
SHEH,LC31YS PE Z ZkE45 A B LC3N ™, LC3I
AOF-RENE S e A WA IR . X ERb AR 5 )™ 5, Sk
IRTCIIE R B MR I AR, A WAL & A 2L,
FEANM AR C AN T T REEIZR AR SR, T
e o)1 O8N S ol W N W e SRR SR TR NS
SR PINK1 Parkin LC3IVI, 45 % & PR i 5
NG R U b (& B WA C & PINK1 (Parkin
HEFKE TR, LC3IELE TR, PINK1T mRNA 7K
IERAEE (P <0.05, P<0.01), 45,4
SRS BURGE I IE R B (A F I8 R A= 25 L

P& A Bel-2 MEJHT- 8 1 Bax 1 Bak ¥
b Bel-2 KM, IEHRET Bax 5 Bak £ il )it
JERNZAL R SN 2 6] A R R o e T A
F Bel-2 il AR A R SRR T[N F Bax 454, it
T 20 T 01 Bax Fl Bak BisdiE e L ki
ANEFR R T AR G B, B e R C SRR
FT TR SIS caspase B FEIAT &
AP I Bel-2/Bax PR AE T 40 ) A A7 A
FET=22) |1} caspase-3 ik I b 4 i g 1 7 i

i) A] % 48 F5 =2 —'®', Cleaved caspase-3 J&
caspase-3MiELIE . ALtk T K R4
A T- M 2 % 1 Bel-2 \Bax .Cleaved caspase-3
BT, KLk BTt Cyt-C & /K-, LK Bel-
2 .Bax mRNA K-, Z55L 3, AR SIS LK
BUITHZH Bel-2 15 mRNA /KFE R, B ASE
MR BATAZ Bel-2 HH5 mRNA JKHR T Ui R
F(P <0.05, P <0.01) ; Ji< K 5 MG 1 K BRUH-4H
gl Bax 5 mRNA ACEF 8, H ARSI K BT
441 Bax 15 mRNA /K 8 3% 5 T ISR K R
(P <0.05, P <0.01) ; &< 5 BAGE il K BUHFZH R
Cleaved caspase-3 & [ /K DL B 2 2R 1 iy Jot
Cyt-C & /K PIEOE# A TR (P <0.01) ; S5
ML, BASE N K R 4141 Cleaved caspase-3 &
H7KF It i, B Cyt-C & H K P FE R (P <0.05,
P <0.01) ,iX A HE 2 HH T M G0 iR 2 KRR R4
B Kmgisb . I, A 5T 25 R0, A0 IE 5 g
ANGMIEINE TR BFHL A T, BMEARSEIK R
JHFEH 2200 L T bR 100 A LR B

AR5 38 3 43 A B AR E 5 RSN G I K RO
ZUATP & 2R A IR 7 L R iR B AR G B
PINK1 , Parkin LC3 J 40l i i T-#H K # 11 Bcel-2 |
Bax .Cleaved caspase-3 & [, DA M JIF4H 47 2= 2% i
RIS Cyt-C AR, WP T SR IE
S RRANGE IR BUF AL IR AR B g S 40 i 08 1~ 1) vl
REALH], FFXHZ PR LR IE AT T He . R BRIP4
ATP & i S20R AR AL (v 45 SR IH B IR 5 AR
S0 1M UE K SR 2 2R SRR Hh 3045 405 , T A 4 i K B
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