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[Abstract] Objective To explore the protective mechanism of raddeanin A (RA) on hepatic ischemia-
reperfusion injury in rats. Methods Thirty rats were randomly assigned into three groups including sham,
model and RA groups (n=10). Theratsin the RA group were injected with RA (10 mg/kg) in thetail vein 24 h
and 1 h before model construction. The rats in the sham and model groups were injected with normal saline
of equal volume. After the rats were anesthetized, the blood vessels entering the liver were blocked for 60 min,
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causing 70% of the liver to be ischemia. The contents of aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and lactate dehydrogenase (LDH) in serum were detected 6 h after liver blood flow
was restored, the superoxide dismutase (SOD), maondialdehyde (MDA), interleukin-18 (IL-1B), interleukin-6
(IL-6) and tumor necrosis factor-a. (TNF-o) levelsin liver were detected by ELISA. Liver specimens were
stained with hematoxylin-eosin (HE) and TUNEL for observation of pathologic and apoptotic changes. Bcl2-
associated X protein (Bax), Bcl-2 and Caspase-3 protein levelsin liver were detected by Western blotting.
Results Thelevelsof ALT, AST and LDH in the RA groups were lower than those in the model group (P<0.01).
The levels of MDA, IL-1b, IL-6, TNF-a, Bax and Caspase-3 in the RA groups were lower than those in the
model group (P<0.05), the levels of SOD and Bcl-2 were higher (P<0.05). The structure of hepatic lobules was
complete in the RA group. The apoptotic cells and the apoptosis rate in the RA group were lower than those
in the model group (P<0.01). Conclusion Preoperative injection of RA can protect the liver by improving the
liver function of rats after ischemia-reperfusion, reducing the release of oxidative and inflammatory factors, and
reducing the apoptosis of hepatocytes via down-regulating the expressions of Bax and Caspase-3 proteins.
[Key words] Raddeanin A; Hepatic ischemia-reperfusion; Apoptosis; Oxidative stress; in vivo activity;

Feb. 2021, 41(1)

Active ingredients of Chinese medicine; Rats

UAESR, ORI R EE LT, A EA
giih, R B2k 25% A DH R, T
5 28 R A 55 0 25 M B L TN R R i
J05 FO0 . R I B 10 32 B AT T-BOR I T R ek
JHRA T-A, G137 (hepatic ischemia
reperfusion, HIR) W& TARMZESRAT . Hil,
JFFAF L0 TR YA 11 T2 B0 A G S e T 4 403400
RVERN S 4 sk 50 TR R AR A, Rk,
WA TR 5 9697 M5 O AR 2

&M% A (raddeanin A, RA) J& ity
SERR AR B IAT B = RS, BRI RA
PN 40 2 A U AR, AR T ST
BE5RBOHAE. 54, RA CHIESCREME M
% R T B A1 Wnt/B-catenin {5 5 il %, 745
H g AN A T, H AR L RA 7E TR Il
PR B A SRS . BkAh, RA 25 PISK/
AKT/mTOR i #% 5 3 FLIR e 4094 7214, $275 RA
RELE 20 M To0d B PR AT, T BE A2 TR
e 1 TR S FER A0 B o U T — AL A
PRLLE, AN S50 AR A 385 40 PR 1 8 4 7 T4
T RA O] R il T 3 3 15345 K BRI LR VR T PL L

1 MR57T%

1.1 SLIeEh4
SPF 2 it SD K, 455k 260 + 20 g,

Hh A I A S 56 B ) A R 23wl B2 L[ SCX K (1D
2015-030], TlFEFPU )1 K 2ZE TG BE[SY XK (1)
2018-119] . AT )1 K F A TG B Bt S50 54
R il (45 2020280A ).
1.2 5%, X7 FILEE

RA 2[5 = 98%, W B gt A FHA
BT (b5 : 20190203). ML ALEE
(SOD) M~ (MDA) Wl # &l [ r 5t
BRNAY) TREDTT, AN 2 -1 (L-1B).
Al 25 -6 (1L-6) . I IRIER T - (TNF-
o)~ TUNEL W 3k ey B s il -4l A4 172
ARAT, RPiB MR -2 H X X E A
(Bax). Bk 4giffusg -2 &1 (Bcl-2).
HIRE (11 -3 (Caspase-3). B- MzhEH (B-
actin) —HiAI PR —hiil B il (B
AOMERAT . Az ENLSI (EH
Beckman Coulter A7), fibri (Z£[E Thermo 2
WL VAN (EE Leica AW ). e B
(HA Olympus A7), B HBTH K (3£E Bio-
Rad v, Uifeg i (3[E Bio-Rad Aw)).
1.3 FEIXWHE
131 FE4HAR K ATkt B 2 AR R A 20

14 30 LUK R RN T2IZEREN L 0 i 34, B
BRI, BT-AR41E5 RA 4, 444110 1L, RA 41T
A 24 h 5 Lh /34 FRE kS RA (10 mg/kg),
BEAIZH 58 T AL R 5 25 AR B 0.9% NaCli#



Feb. 2021, 41(1)

LB LR Laboratory Animal and Comparative Medicine 57

WOCEBEEIK ) . B n — IR T BEE R E S L h,
Bl K USRS EL e 2 (40 mglkg), T L
JEEH KL 4 cm V) O FI I, ZR I AF H
W2 Sy . AN RA 20 JE 440 1l
SJ& PP A W R A i N 05 BE T I3 (70% JH
JESRIL) 60 min J5, FAJFILAJe .
TR AT 25 T T AT 35 . P 6h )5,
MR IR L T N 2 R 2l (ALT). K
KA AN (AST). I A (LDH)
PRI s SRR Ao wt I AE — 80°C N ifife, H T
RN T A R TR TR OC B I R
s A5 0 A A7 AT 4% 16 2 58 FF I8 5 3 v ]
&, FTHE R0 5 TUNEL 475 3 22 i 4,
132 ##F ¥ ALT. AST. LDH A& 640

WeAE R ik 2 mL, LA 3 000 r/min L
10 min, H B2 UYE, e MR & vl B kAT 4
PE, Al H A B 3l i3 A 4k SO 2 % 21 1 i
ALT. AST #ILDH 7K.
1.3.3 FFEF IL-1B. IL-6. TNF-o. % SOD. MDA
A e M)

K AR5 10% (194144 4)23%, 3000 r/min
1250 10 min, X EE R RGN & U0 AT B
15, A4 B g R bR A e HAEH 1L-18. 1L-6.
TNF-o0. /2 SOD. MDA ({5 &
1.3.4 FFIER & F oMt

FrA AR B2 A K “WE R ¥
W] 5 47 1) 25 2L T R Ao A P A €0 24 43 ) 4 HE
Yett, 7E 400 5 FUATAHZUE0HT, PE T4
ZU L JHZR L S IR R R 45 1 403 0 155 00
1.35 AramfeA =& e

AR A A, DR )e, %R
TUNEL B (il b T Qe (A, A 26 A
BESE A0 M TS, BEK D) R BEHLIZEEY 54> 400
ALY, H2chE 100 /N4 A 8 T A e gk vk 4

iR
136 &&/uepidikisn

H 2 TR, SRR AR I e B ik
%o EARES (20ug) £ 10 % SDS-PAGE
HEAT LYK, ARJGFERE S PVDF i b, 8= FH
5% JIit IR Wk ¥ st P 60 min, AR5 IO R 41—t
LACEMETERBE: bt KM Bax (1
1000). fFi kil Bel-2 (1:1000). HHik
fi, Caspase-3 (1 :1000). P A B-actin (1 :
10000, i TBST KBEvE T80, IMATEHiR
1gG (1:10000), =i§FH 2h, HfliH ECL
AR R, BRI E RG AT W
14 Fitoih

{41 SPSS 20.0 Ze vt 2 3R A AT Bt 4 i, K
Wi X+ s Koo Z IR LK F SR 2205 % 4y
¥r, P <0.05 K% A5,

2 FR

2.1 RA TR&bI2xS K R ATAETH BE B9 RIP1E R

6 h i, ST ARAMLIL, BMAY
RA ZIl%E+ ALT. AST 5 LDH 7 & B 1w
(P <0.01). S5HEMAMLIL, RA 4l ALT,
AST 5 LDH & & Wb (P<0.01) (1.
2.2 RA TAbIERXS KRR A% E F 8IS0

HHEE6 hn, ST ARAMLL, BAHK
BUFFIE IL-1B. 1L-6. TNF-o (5 & W] i %
(P <0.01); SR, RA 4UFAEH IL-18.
IL-6 F1 TNF-o [ &/ /> (P < 0.05) (3R 2).
2.3 RA FaAbIEXt X 5RAT B S 40 N E T B #2010

HHEE6 hn, ST ARAML, BAHK
B SOD 5 7 B 2 BRI, MDA 5 & ] 12 3
Z (P <0.05); SHEMAMLIL, RA A
i SOD & & W%, MDA Wi/ (3
P <005 (£3),

x13EARMFEHRALT. AST. LDHEE
Tablel Serum ALT, AST and LDH contentsin the three groups of rats

(x £s, n=10)
41 5l ALT/(U -+ L9 AST/(U « L) LDH/(U * L%
BTFAR4L 45.83 + 5.95 110.67 + 5.68 79153 + 21.33
LRI 199.50 + 1524 203.67 + 11.02" 1717.57 &+ 75.74"

P A4l 129.87 + 14.88*

166.67 £ 6.72% 1347.23 + 34.36%

W HETARAME, P <0.01; LFEMAMLIE, #P <0.01.



58 SIS LU S Laboratory Animal and Comparative Medicine

Feb. 2021, 41(1)

R 2 3tAKBAFAED IL-1B. IL-6FN TNF- B &
Table2 IL-1B, IL-6 and TNF-a contentsin the liver of the three groups of rats

(X +s, n=10)
il IL-1B/(ng * L) IL-6/(ng * L) TNF-o/(ng * L)
BT AR4 455+ 021 358+ 0.11 35.96 + 1.47
I A 5.28 + 0.14” 3.99 + 013" 40.36 + 0.66"
VI h# A 4l 4.82 + 0.16* 3.70 + 0.10* 37.99 + 0.30*

W SETAR4IMLL, P <0.01; HSEMAMLIL, #P <0.01.

F 3 3tEKXWATAE+H SOD FAMDA &8
Table3 SOD and MDA contentsin theliver of thethree
groupsof rats

(x s, n=10)
41 SOD/(ng * L) MDA/(ng * L)
BTAR4 22.97 + 1.08 0.73 +0.02
4] 2047 + 0.14 0.84 + 0.02"
Iz A4l 21.13 + 0.32* 0.79 + 0.02*

H: HETAR4IMLL, P <0.05, P <0.01; ks
ML, *P < 0.05.
2.4 RA FRALFEXT KR AT AL 25 RO 720

HE B0 )56 WA TSR I: TR
HIFNEH LI N IE R TG, KWW B4
YL L REBE (B 1A ). B AL 4%
JEETERE, THRAFIZAL: K50 M 25 0 AR P B
WL, v ILAE L) S AR T, A8 LB R

e TN
B A NBTARAL B REDUAL C W1

A

AR A

L5 \" X <

45

ANEIAH, MM 2 T — M, 040 M
Wl 25 SO R, A0 PG ABOR ;TR X S5 e A,
RILH B F AR (B AB). RA ZH I #i i 5
&, HRAZE ST, KMk, SHAE
PE, 0> SR 5 TOIRIRSE, R
W4 B stk LA MR s TR X AR SE RS, R
2 s B AR () 1C).
25 RA FaAbIExt X 5RAT B2 A E T /Y 5200
TUNEL VE45 R Wor, BT ARAM M2 5
WA, Mg, WO iR (E
2A )5 BERVA KR > 40 Mok 5w, U0 HH 40 e
SERIREREIN, PH T AR R R (8 2B); RA
A ARy R, R A0 A% R,
W B T4l i (B 2C) . ST AR A
L, BEARYZAAT RA S A 40 i 0 T 2R 35 0 S T v

> L Nt e
VORAIN A, ACRITFRASIZEEL ;. A5 =50 um.

B 1 3EKRRATIRERSFNE (HE £B)
Figure 1 Observation on pathological morphology of the liver in the three groups of rats (HE staining)
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