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[ Abstract | Objective; To investigate the potential protective effects of Berberine (Ber) on doxorubicin
(DOX) -induced myocardial cell injury and the underlying anti-oxidation mechanisms. Method: Rats with H9¢2
cells were divided into: blank group, 2 pwmol +L~" DOX group, 0.1 pmol +L™" Ber group, 1 wmol -L ™" Ber
group, 10 wmol L ~" Ber group, 2 wmol -L.”" DOX +0. I pmol -L."" Ber group, 2 pmol :L.”" DOX +1 pmol +L "'
Ber group, 2 wmol +L "' DOX + 10 pmol -L ™" Ber group. Cell size and protein content were determined in various
groups after different treatment time points. Expression of atrial natriuretic peptide ( ANP) and brain natriuretic
peptide (BNP) mRNA was detected by real-time PCR. Caspase-3 activity was used as the indicator to evaluate
myocardial apoptosis level. DCFH fluorescent probe method was used to detect cellular ROS level, and at the same
time determine malonaldehyde ( MDA) in the cells, and evaluate oxidative damage level of myocardial cells.
Result: Compared with blank group, the myocardial cell size and protein content in cells were increased in various
treatment groups, with increase in ANP, BNP mRNA levels and enhancement of Caspase-3 activity, leading to cell
apoptosis, decrease in intracellular ROS level, and has statistically significant differences ( P < 0.01 ).
Conclusion: Ber protected H9¢2 cells against the cardiotoxicity of DOX, and the reduction of oxygen free radicals
in cardiac myocytes may be the underlying mechanism mediating the protective effect of Ber. Berberine reduces
DOX-induced myocardial cell injury by antioxidant effect. Combination of Berberine and doxorubicin can inhibit
DOX-induced myocardial hypertrophy, effectively reduce intracellular ROS level, remove lipid peroxides, and
reverse DOX-induced myocardial cell apoptosis.
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/NEER ( berberine, Ber) X Z &R, 2 —Ff 7
WS IR 2R A= Wk, LA Ay o 2 8 Y R, )2
T H WA AT R SO IR YT . AFFE R,/
BEER 7 HATT I PR AR AL, b BT SR,
YT HE IR , BT LG , 16 77 O I A8 B0 , Bis 1A Jes E
SEZ R o BRI, /N BE BRSO 100 5 Y
HITE 2N E NAMIFR iz — o FRIE 25 B2 5K
KB T 20 th22 S0 AR U HRIE 1/ BEmK AT I Y
O MER R DI BE BT A IF 5T A 4k K B
/NBEGIGA B L0 AR, B0 O NLRE B RS, R E
O WURL Y 3l , B AR 1L 58 A0 A BEL T, .0 0 3 3 55 2 i
PER o AR BT 5T K B, /N BE B S R 2% b
T 254 ) 75 3R (doxorubicin, DOX) & HJ& , AT A &L
oE VK o) 8 2R T S8CHY 0 LT A B G B AR BIL A i 75 TR
ABRFE T ARSEEG R HOe2 K B WL AH B Y
BT B R KT 25 5% /N BE % BT 85 28 9T 00 WILEE 1 1
PRAVE T, IR R H AT BEAL I
1 ##
L1 ZAMakk  HOC2 4L 11 5 [ A v A 40 it WA sk
s,
L2 25 Fakaml  /NBEGR (2l 98% |, B 5t ¥F £
PR PR A AL S 110713-201110) , 33 45 1 BT
B R (WL E 2500 By A IR vl L i 5 000212)
DCFH-DA ( 3% [§ Sigma 2t 1)) , DMEM 5 4 1 55 B,
DHIE (ANP) |, Jili 84 5% (BNP) 514 (£ [® Inviriogen
) RN T (MDA) &, 2F e 2R K 4
MR £ 1 -3 ( Caspase-3) 3 PRI IK &, % 5 = 1E
( Bilgsgar R RHCA R A A o
1.3 Y& Milli-Q BY 8 4l 7K £ ( 3¢ [ Millipore 2
#] ) , Biofuge Stratos %l p 3 AI% 1R 25 .00 M1 ( 35 [ Thermo
Fisher /4 7)) , GENIE ® VORTEX-2 %I i ifg Vi 45
B (3% [# Scientific Industries 22 &) ) , XW-80C Al jiE i
REAC EERIRFALLR)) , Powerwave 200 HU[if
HRAY (3£ [# Bio-Tek Instruments 2\ &] ) , Safire 2 %I 5
T A (Fit - Tecan 23w ), COIC XDS-1B #1 {3
BB (H A Olympus 23 &) , K X S0 ik 15
#2486 (22 H Thermo Forma 2\ #]) o
2 HiE
2.1 ZUMEsEFE S04 H9e2 40M,37 °C,5% CO,
WEEh B 3R T & 10% JIG 4 1L G 9 DMEM (&5 8% B 5%
Herh,2 ~3 d EHREE IR AL, ST ATLL 1 x 10°/ 4L 2
FERE AN M2 Fh T 6 FLAN M FEA A, 15 40 0l B A
48 h JF P IR A 2 Sl s 14,2 pmol - L7
DOX 24 ,0. 1 p,mol-L_] Ber 24,1 ;,unol-L_l Ber 2 ,

10 wmol-L ™" Ber #H,2 wmol-L "' DOX +0. 1 wmol-L ™"
Ber £4,2 pmol - L' DOX + 1 pmol + L™" Ber 41,
2 pmol-L ™" DOX + 10 wmol-L ™" Ber 241, & 4254
By 25 25 55 /N X F B 95 BR VL 45 20 DERR TA .
2.2 QMBS TAREASTERME 4256 h )5
B LB SR BE, O PBS W METE 2 ~ 3 i, 06 2® 6l
B P SRS A ML A . & A A AL BE 10 4>
AN TR PR BT B A0 B BE AL E R 10 A4S 40 A, R B
Tl QWin V3 BRI & 40 i 5 4% (), FF 3T 55 40 i
RV =4/3xmxr’, WEMM,1 500 r-min "' &
O 10 min, THECHCI 2 40 ML AR, A 20 L 44 i 2
W, vk I # 30 min,1 500 r-min ' Z.0> 10 min,
WA L T, BCA 35052 8 1 & i
2.3 ANP,BNP mRNA & 40MEZ525 6 h J/FinA
1 mL Trizol 2771 24 fiff 240 M0 , 224 fiff W 28 — S W e il 42
SN EEUCVE )& DEPC K [a] i & RNA, RT-PCR I
% ANP J% BNP [y mRNA, ANP L iz 8] 4. 5'-
GGAGCCTGCGAAGGTCAA-3', ANP F 5| #: 5'-
TATCTTCGGTACCGGAAGCTGT-3',BNP i3 8| %)
5'-CAGAAGCTGCTGGAGCTGATAAG-3", BNP F i
214 . 5'-TGTAGGGCCTTGGTCCTTTG-3", B-actin |-
W Bl #: 5'-TCAGGTCATCACTATCGGCAAT-3',
B-actin Y 5| #): 5'-AAAGAAAGGGTGTAAAA
CGCA-3',
2.4 AUAETETOARCEARIN  AMMIZA 25 12 h R BR A
FrHk ,PBS JHUE 1 ~2 i, 4% Caspase-3 3% P4 i 12 7
B RAVEBI A AT 5286, N =405 nm T I E & 45 25 40
W A IFRE A(H LA )/A(E A, M
Caspase-3 Vi1 .
2.5 ROSKFME L2 6 h J5BkELEaRit,
PBS {5k 1 ~2 3, il A 200 wL DCFH-DA,37 C 3
FIEE 30 min, 35 P40 M S A 200 pL PBS, # &
PR 488 nm, B HHH A 525 nm AT IE A
2.6 MDA FEE M2 12 h J5BR LK%
F,PBS WEUE 1 ~2 3, A 200 WL SR, K 13
fi#% 30 min, #& MDA JIl i G HAE VLI, X =532 nm &b
WM A I3 MDA & &,
2.7 geitiEar bt SRHAISPSS 17.0 Bk k4T 4e it
SR TR ORI« £ s 3RO, MR A A B Y
ANTR T5 30, 3 FH O 25 43 B 5o A 96 1 AT 4 0] 22 5% 43
B, LA P<0.05 A2 HA GRS,
3 &R
3.1 X} DOX SO AR R sEm 55514
YL H, DOX 210 LA e 1A FR K 2 11 2 2 W) 486 n
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(P<0.01),Ber £ 0.1,1,10 pmol-L ™" 3 Mk EE T
X O LA B A R K 2 & B R B2, 5 DOX
4 LA, Ber Ak BE AR 9 40 ) DOX 175 5 1.0 L4
it A B A R R A i, L 1 umol - L7 Ber +
DOX 5 2541 5 DOX M HI 41 [b, 4 B iR B AR T
26% (P <0.05) ,FR A& HEMEIRT 22% (P <0.05) ;
10 wmol- L™" Ber + DOX 442541 5 DOX 4 I,
LA RRBRAR T 42% (P <0.01) , 8 & BFEAR T
38% (P <0.01), W#E1,

F1 PMEEMOCNABERSEGSEHHM (25,0 =100)

Table 1  Effects of Ber on myocardial cell volume and protein

content (x +s,n=100)

W RE 240 o A R BEHEE
21 51
/pmol -1, / x10° pm? /wg/10° 4 i
=g - 2.82 +0.29 2.17 £0. 12
Ber 0.1 2.67 0. 11 1.98 £0.15
1 2.89 +0.19 2.02 +£0.23
10 2.76 £0.33 2.35£0.16
DOX 2 6.48 +0.54" 5.84 +0. 66"
DOX + Ber 2+0.1 6.29 +0.83 5.69 +0. 41
241 4.81 +0.55% 4.57 +0.28%
2 +10 3.76 +0. 18% 3.65+0. 117

A Ha A Y P <0.01;

5 DOX 41 Hh#%Y P <0.05, P <

0.01(K 1 ~4Td),

3.2 X} DOX %S Ay ANP,NBP 3 [K 2 ik 59 5 i)
54 i, DOX 41 ANP,NBP mRNA 335 i
JE (P <0.01),Ber 7£ 0. 1,1,10 wmol-L ™" 3 ik
BE R % ANP, BNP 39 mRNA /K E L0, 5 DOX
A PG A, AT R B AR B 310 1R DOX 5 5 ANP, BNP
FEEE R ;1 pmol- L™ Ber + DOX A 254 5
DOX PA4H Ik, BNP mRNA /K3 FRET 47% (P <
0.01) ;10 wmol-L ™" Ber + DOX #5244 5 DOX HH]
2 b, ANP mRNA /K FRET 50% (P <0.01) ,BNP
mRNA /KETRFET 75% (P <0.01) ., WE 1,

3.3 X DOX FEFRYAM A T-isEm S HAL
BWmEMERTME 485 £, 2R EASGI R E L (P <
0.01) ,Ber 7£ 0. 1,1,10 pwmol - L ™" 3 A~y B~ % 44
Mi Caspase-3 J&GPEJTCFE M, 5 DOX ZH HL 4, Ik
i 3 AV Ber 4 Caspase-3 1 1 43 5l T B T
7.2% ,34.0% (P <0.05) fl 47.4% (P <0.01) , 4%
SR Ber A] Mk 241 (14 B I DOX 175 7 114 4 L
TKFo WK 2,

3.4 X DOX IEF A4 Ml ROS K- sgm 525

H4 e #,DOX 44 ROS /KF-Bf & A+ & (P <0.01),
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Fig.1 Effects of Ber on ANP,BNP mRNA levels in myocardial cell
(xxs,n=10)
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Fig. 2 Effects of Ber on Caspase-3 activity in myocardial cell
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Ber 7£ 0. 1,1,10 pmol-L ™" 3 >k i F % ROS 7k -
T . 5 DOX 4 H e, Ber ¥ B2 AR 1Y FE AL DOX
PS4 ML ROS 7KF,10 pmol-L ™" Ber + DOX %524
05 DOX B4 L, ROS K FIET 29% (P <
0.05), W& 3,

3.5 X DOX iS4y MDA & sgm 5
25 A LA, DOX 45 25 20 MDA & 5 W] i F+ i (P <
0.01), 5 DOX #H %% ,Ber 7£ 0. 1,1,10 pmol-L ™"
3R X0 LA B N MDA & & JC W, T 5
DOX & H B 7T v B K 6t /9 [ Ik DOX 5 5 i) MDA
& ,10 pmol - L™ Ber + DOX %5 24 2H 21 il y MDA
FHEUBREAR(P <0.05), WK 4,
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Fig. 3 Effects of Ber on ROS levels in myocardial cell (x + s,
n=100)
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Fig. 4 Effects of Ber on MDA levels in myocardial cell (x + s,
n=100)
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