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Effect of paeoniflorin pretreatment on damage of hepatic function and mitochondrion
induced by hepatic ischemia-reperfusion in rats”
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Abstract: Objective To investigate the effects of paeoniflorin pretreatment on hepatic function and mito-
chondrion induced by hepatic ischemia-reperfusion in rats. Methods A total of 64 adult SD rats were random-
ized divided into 4 groups,16 rats in each group,including sham operation group (group S).ischemia-reperfu-
sion group (group I-R), paeoniflorin group (group PF) and normal saline group (group NS). The rats were
anesthetized with intraperitoneal ketamine. A rat model of 70% hepatic ischemia-reperfusion injury was pro-
duced by occlusion of the liver for 60 min followed by 6 h reperfusion in group I-R, group PF and group NS.
Group PF received resveratrol intravenously at 30 mg/(kg « d) for 7 days before modelling, while 0. 9% Nacl
30 mg/(kg * d) was given in group NS. Blood samples were taken from the rat at 6 h of reperfusion for meas-
urement of serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST). The liver tissues
were obtained to detect the liver cell apoptosis. Apoptotic index (AI) was calculated and the single liver cell
suspension was prepared to determine /A'¥m, three state respiration rate,four state respiration rate of mito-
chondria,respiratory control rate and P/O ratio. Results Compared with group S,the level of ALT,AST, Al
and four state respiration rate in the group I-R and group PF increased, the level of three state respiration
rate,respiratory control rate,P/O ratio and A"¥m decreased (P <C0. 05). Compared with group I-R, the level
of ALT,AST.,AI and four state respiration rate in the group PF decreased.,the level of three state respiration
rate,respiratory control rate,P/O ratio and A¥m increased (P <C0. 05). Conclusion Paconiflorin pretreat-
ment could improve hepatic function induced by hepatic ischemia-reperfusion in rats,and protecting mitochon-

drion might be involved in the mechanism.

x  BEEMB.LA DAMTATZE RSP ELRIFEE ST H (B093) .,
e BT BN 5 FR BRI 2 2 SR A e o, P R A T A BIE1E#H . E-mail . 244489686@ qq. com,



- 1178 -

A E¥ 515K 202045 A% 17 %% 9#  Lab Med Clin, May 2020, Vol. 17,No. 9

Key words: paeoniflorin; mitochondrion;

JHF S i, P8 7 R R AL TR 0 V) B R 55 2 R T
T AR B 2 ARF . WFSEIE I, I E T AR BB A 390 A de
L8 2 25 5 % e R MR 5 ) o S R I B R L 5 BN
WA | PN A IS B 35 I A (D BE R ATP A 18 0 9 46l . A
75 & BE A0 B T R BURE R E AF AR
R RERRMIL . E R BTl I 22 B 2 A8 e e
fig WA 3G I T TR I KA B K AR R AR LR A
YA — 2 2y, nlaE i 22 R ) Rl S A de o 7 R
TER A L AE A JEF O e 1t P 0 T A T A B 4 A
Girb BV i ANTE 28 . DRI, AR R 5 00T 40 AT 24 1 Tl
Ao 3 X O 5 ot PR R R ) R R 2ok R 8 45 1Y
S I RIS S %

1 MP5F*

1.1 SEEeshy)  fdRFEMEE SD KR 64 H,6~8 JA
1% AT 250~300 g, B RS RHRRE, R
FHREBL I A 5 1150 AR TR 41 (S 2D |l i 7 9
W4 (I-R 41) AT 25 F 40 (PF 41) F 4= 31 L K 41 (NS
H),HEH 16 K,

1.2 ik #BS% 5] R A Nauta M 2K
BR 70 %6 JF I e i, P 8 S A . s v e T R
p I 2R DT I R R A, A B A N R
WEESE —FTT. TR 4 Jo) i Je Je A+ =45
WA EOF S0 60 min J5 A FF L4 Je Ik & i . BR1E
o B v ST DA O A R R AR R P AT B AR R S 4T
0, BN T I e J B Al A B B AR PR A2 A e 41 65 L D
FF JEF O Sk ot P 7 o1 45 B L 2% % AL R . S AL S
FIF - =38 W )7 o 3% G P I i s PF 41 A5 0 3 4 i
7 d E AL R K SR T A AT 30 me/ (kg + D), 7
d, H AL BRR] T-R 2H s NS 20 T8 61 41 7 d il i B
i Bk 25 0. 9% NaCl IS 30 mg/ (kg « &), 3t
7d, AR I-R 4.,

KRBT FHETE 6 h J5 BRI 2200 J0E 2R 1
5 mL, APLEER, #F 10 min, 5.0 )5 B2 I3
22 H oL A A B A A4 B AR T T 21 IR A1 Ak B S il
(AL FR T4 2 R 24 B 1 (AST) . UK R
AT, R H DNA Wi /9 A A S bR id (TUNEL)

ischemia-reperfusion

I 2 FH A4 A O T, PR A 2D R e BRR) 6 v S
7. BB AT WS, Rk U 7 AL B 5 A S A% 4
PP (X400 o T35 6 40 i R0 I8 T 400 6 L 40 g R T s 5K
(AD) = T 20 M 3 %0/ 55 40 B 3 % < 100 %, Bt H P
BifE .

T3 WO 43 JHF 4 48 ] 2 400 ek 9 e DL TR A
B0 il A B AN i B W, R A e e B B PR B 123
(Rh123)1E R 2 A A B B A (A Tm) B9 A3 30 9 2R A
i 240 LA R A Tm,

N R AN L R ARSI N S |
Clark % B B s 46 0 £ 6 44 I 1% 21 BE (jieoulian 63),
3 S0 00 B 8 A = A I R R 23R R G S I R 3 R (AR U
JEE REAVRAFL /S B B[R] ) o 3 8 I W 928 i) 26 (= 25 I W s
2/ U2 VI ) M AL .

1.3 Seit2gabs SR SPSS17. 0 48t 314 47 %k
WA B K G b, RIESAMHAT R R« +5
FoR, ZULIN) L BCR FHJ7 2550 B, Z2 4 10) v i T 4 L
R SNK-¢ ¥ 36, LA P <<0. 05 H 2 3 H 4 1%
2 % R

2.1 4 HREHF AILAST X ALT Wb 5S4
[b#, IR 44 .PF 20 NS KBl AI.ALT #l AST 7 F
HEAE. ZRA%ITFEX(P<<0.05);R4A5
NS 4H K AILALT F1 AST /K2R LG it %= X
(P>>0.05);5 I'-R 41 & NS 41 b4, PF 41 KB AL
ALT 1 AST /K P BRI, 2R A S HE X (P<
0.05), W1,

=1 4 HARBF AILAST B ALT BB (2 £5)

il n ATC%) ALT(U/L) AST(U/L)
S 4 16 3.240.7 73412 148426
R4 16 9.6+£2.1" 35668 81241097
PF 4 16 5.84E1.47 %4 15643972 4254787 F4
NS 4 16 9.3+2.4" 347+82" 776+125"

H. 5 SHLE . P<0.05; 5 FR 4l Ib# .7 P<<0.05; 5 NS 4
.2 P<<0. 05,

®2 A BAXRREHEMTFRER IFREHE BEERAYM IS (rLs)

451 n Ej‘fu}%ii VA I 5 W1 £ 1) 2 B 4L I Am
[nmol/(min * mg)] [nmol/(min « mg)] %)

S# 16 75+6 20.643.2 3.6+0.6 2.3940.08 96+3

IR 4 16 424374 32.747.274 1.340.374 1.4840.07" 4 764475

PF 4l 16 604674 25.146.0" 74 2.540.7° 74 1.874+0.09" 74 8544774

NS 241 16 76+8 19.84+8.5 3.840.7 2.44+0. 09 974

E: 5 SHEH, " P<0.05; 5 FR 4 H#. ¥ P<<0.05; 5 NS 4 H#H: .~ P<<0. 05,

2.2 A4 4K BUERRL AR N G R IR 0 R L B AL
MATm L 5 SA . I-R 4F PF 4 kK=

AN IV I G AR IR ) AR B SR LE R AT K P B R
BEARG , IO 25 S R B A T L 28 e A SRR R (P



I ES G0 K 2020 4 5 A% 17 %% 9 M

Lab Med Clin, May 2020, Vol. 17,No. 9 e 1179 -

<<0.05) 35 S A H#H NS 4 K FL= 200 58 %
PR B A ATm FPY S I 5 R 22 S 4t
2B Y (P>>0.05); 5 IR 41 L%, PF 41 K B = &0
W TR I I 978 71 R Bl AR HE D A Wrme K B B T
DU 25 I I R B I R AR, 25 A SR B (P <0,
05), 5 NS, I-R 4 A PF 2 K Bl = 25 0 7 33
R P R B R AT m K B R, PO S
I o R B T e, 22 /A G i B (P <C0. 05),
W2,

3 3 i

JHF U S o P 8 3 50 4 2 I PR B UL 1 g 3 ot 7R 2
L - i S A R NN N B NG O T G
JHF e A8 5 227 0] LA 5 | A U e ot 9 3 A5 405 . O g
0P 3 B T LA 5 1 A0 O Tt mT LA | R T A0
WL, AW R L E N AR 1Z A AT 1) Nauta 325 1)
70 %o T HUE fofe oty PR AR RO L ZE IR OR L 5 S 4 LB AR,
[-R A1l ALT Fil AST A9 /K03 & F+ & . 68 T AT
20 S0 PR A5 05 B L AT B SR T 4R BT D
PR 00 A TR ] % B )

ALT FBAF A6 F 40 M 0T 9, 40 i 9 oK F &
THLIE H 1 000~3 000 1 , 2 Sz Bl JH JUE 41 it By R A B4
B FERRT . AST EBAFAE T HF AN LRk 1 L 24 JF
i1 aa Sl 17 N 7 N et S R TR Nt B R ]
Bf s AST ML if B HICHE R , A BE S AST 7 1M %
HOK st L BF AT 2 BT 20 08 TR S A i kR
() AR S S R HE 200 A R T 1 O . AR T 9 45 SR A
P e i P 2 1 ST T BB R R SN A M ) T
T 28 A% 245 17 WAL B 5, T T 68 19 T[4 0T 240 B iy 0 1=
B o5 2 g 5

LRk R T I e AN R T i AR, ok
AR I M 3R 38 s RO AR T B 119 — 0048 A o 4 R AR D 25
W M ERL AR N ADP #E U, 5T 1% 38 4R 1R 19 #E 4
R CIR A A7 BRI ADP 5 26k 1A 1Y o5
TG B4 LUUR]HEAT , FE A8 hn, B Ry =280, A
L T L A 3k A B B 4 A I IR R S I FE SR Y
B A 4 3R 28 7 A IR 18 T R g0 o 550 L i A HE
LRRTERTEAE 1 ¢ R TR MW E B RER =4 ATP 1Y
L R 3R I LR A S Ak Bl R R EK R B 1Y 4 A, e 8
PRI 2 R0 A (1) BE 2 % (L AL RE . AS IF 5% 45 AL iF BH I aik
0P 3 W i S T 200 2 s 4 T R A7 it i AT 24 1 T
Ab 3 3 AR AR L

AWm LR AR RE ) E SR 2 — BB
o 3% M 2 R A B RE IR S RZRREIR 1 Ca® ' 4
BCCATP AR 88 5 AR 4 1 7% 32l ROS ) 4=
BB DIA K . AWm AR S S0 40 i 98 T2 3T 4E R
SR L E. Y PTP JF i it A XF 4> 7 i & <
1.5X10° (¥4 o B ml i 5k, P SS9 ) 3 - 6 9 2K
AWm 5t L 3 IR I, 2ROk A R R A PR

s BE R T T, BTl o B0 caspase-9 K
caspase-3 G YIK N . %R N U i 180 ) 1 IR 40 il
A=A B0 T L T ) A B I, caspase 2% 5 304N i 45
A 1 4 T AL 2 A I T e ATme Y
it 20 LA TR R S, BRI ER T, 5P
JE ¥ B o S BRI AR A I T 1 A B i At i R
AL A I E A m, HARAEfRE

25 LTI AT 25 AL BRE AE — R L e T
SR T PR S e A P T T BB B R A A5 47 5 A O L AR AL
il B2 A5 538 B A 9% AT B IEFE 04T T — 0 B 5E .

2% 3k

[1] CONSOLINI A E,RAGONE M I, BONAZZOLA P, et
al. Mitochondrial bioenergetics during ischemia and reper-
fusion[J]. Adv Exp Med Biol,2017,982:141-167.

[2] ZHANG S,JIANG S.WANG H.,et al. SIRT6 protects a-
gainst hepatic ischemia/reperfusion injury by inhibiting
apoptosis and autophagy related cell death[ J]. Free Radic
Biol Med,2018,115:18-30.

[3] ELIAS-MIRO M,JIMENEZ-CASTRO M B,RODES J,et
al. Current knowledge on oxidative stress in hepatic ische-
mia/reperfusion[ ] ]. Free Radic Res, 2013, 47 (8): 555-
568.

[4] LICR,ZHOU Z,ZHU D,et al. Protective effect of pae-
oniflorin on irradiation-induced cell damage involved in
modulation of reactive oxygen species and the mitogen-ac-
tivated protein kinases[J]. Int ] Biochem Cell Biol, 2007,
39(2):426-438.

(5] XA, HOBT , AT I, 45 5 P 1 50 Ak LT A BRI B af, -
VE J5 20OhE A 530 57 M e 4 AL A 52 LT . o AR T B AN B %
#&.2017.23(7) :468-473.

[6] NAUTA R J.TSIMOYIANNIS E,URIBE M,et al. Oxy-
gen-derived free radicals in hepatic ischemia and reperfu-
sion injury in the rat[J]. Surg Gynecol Obstet,1990,171
(2):120-125.

(7] R, AR 2 r ik e 5B 1], 7 BE 4, 2004,
26(9):1239.

[8] XUE Y,CHEN Q,SUN ]J. Hydroxyapatite nanoparticle-
induced mitochondrial energy metabolism impairment in
liver cells:in vitro and in vivo studies[ J]. ] Appl Toxicol,
2017,37(8):1004-1016.

[9] PARDO-ANDREU G L,NUNEZFIGUEREDO Y. TUDEL-
LA V G,et al. The anti-cancer agent nemorosone is a new po-
tent protonophoric mitochondrial uncoupler[ J]. Mitochondrion,
2011,11(2) :255-263.

[10] NAKAJIMA E, HAMMOND K B, HIRATA M, et al.
Contribution of calpain and caspases to cell death in cul-
tured monkey RPE cells[J]. Invest Ophthalmol Vis Sci,
2017,58(12) :5412-5420.

s B 31 :2019-08-28 18 5 #.2019-12-17)



