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FEE: BH 4R5T 308 0 b S0 2R S 40 BUR S0 LA 0 4 BV A Ao 4B LR 3R 3 50 Rk Wistar K U ALY A A4 52 20
(Z P AT Za) Ao xt 20, & 10 R, BEA 20 2 B3 B ES W 2k 2 40 (8 mg/kg) , I 4L IE 4w S22k L 305 41K P L & 7 & (0. 6,
0.8, 1.0 g/kg) #E MR FUI 7 Bk 250, AT PR ALIZ A A0 B AR AR g W 2R B4 H A, R R A T A R AR BB EZ AR K
Sy R AL AL T A P VLB B ) T (CK - MB) (SLAR BE .85 (LDH) .S MUIL45 % @ T(cTnl) & N K 3% i A 44 Bk (NT - pro BNP)

89 SR TS L% AR AR 5 AR S ILZL R P Bel - 2 Fo Bax #9 &K F BF PR R BE R A AR 4% 5+ 12 & 6 B (Caspase) — 9 F» Caspase — 3 #9
E T I R AR R e A ] A =B (MDA ) 69 43 Ao A FAL ) HAL B (SOD) #9 7 4, & 526 LA R 0L 88 R 5 A 4 dn
tb,i%éﬂkﬁéﬁéi)&ﬂi(ww)r FEE S 5 B (LVEF) |\ £8 £ 4542 5 (LVFS) ¥ 2 F 8% (P <0.05), &S 4Kk KM
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45 Ao ILta I P Bax 9 & ik & MDA #7K-F & Caspase -9 5 Caspase —3 #9 7E 3 B FAK TR 20 (P<0.05),Bcl -2 # R ik
SOD 49 & M3 23 & THA (P <0.05), &RIAReG T 5 FU8H M T 248X IR 2 IRIUE I T A% o % 2k 2 40 69 0 LA
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Inhibitory Effect of Rupixiao on Trastuzumab - Induced Cardiotoxicity in Rats
DONG Lin, QU Fangfei, LI Yongmei, YU Shoujun
(Yantai Affiliated Hospital of Binzhou Medical University, Yantai, Shandong, China  264100)

Abstract:Objective To investigate the inhibitory effect of Rupixiao on trastuzumab —induced cardiotoxicity and its mechanism Methods Totally
50 female Wistar rats were randomly divided into the model group,experimental groups(high, medium and low dose groups) and control
group, 10 rats in each group. The rats in the model group were injected with trastuzumab(8 mg/kg) via the caudal vein,and the rats
in the experimental groups were given low, medium and high doses of Rupixiao granule solution(0.6,0.8,1.0 g/kg) after being injected
trastuzumab , while the rats in the control group were injected with the corresponding volume of trastuzumab — specific solvent. All groups
were treated for 7 d. The changes in cardiac function of rats in all groups were examined by ultrasound imaging. The levels of creatine
kinase isoenzyme(CK — MB), lactate dehydrogenase(LDH), cardiac troponin I1(¢Tnl) and N — terminal natriuretic peptide(NT — pro BNP)
in serum were measured to evaluate the myocardial injury,and the expression of Bel —2,Bax and activity of Caspase —9 and Caspase —3
in myocardium were detected to study its effect on apoptotic pathway. The content of malondialdehyde(MDA) and the activity of super-
oxide dismutase(SOD) were measured to investigate the oxidative stress of myocardium. Results Compared with the model group, the
thickness of left ventricular posterior wall(LVPW), left ventricular ejection fraction(LVEF), left ventricular short axis shortening rate
(LVFS) in the experimental groups were significantly higher( P < 0.05),while left ventricular end — diastolic diameter(LVEDd) and left
ventricular end — systolic diameter(LVESd) of the experimental groups were significantly lower( P < 0.05).The content of CK - MB,
LDH, ¢Tnl and NT —pro BNP in serum,the expression of Bax in myocardial cells, the level of MDA, the activity of Caspase -9 and
Caspase —3 in the experimental groups were significantly lower than those in the model group(P < 0.05), while the expression of
Bel =2 and the activity of SOD in the experimental groups were significantly higher than those in the model group( P < 0.05). All ex-
perimental data changed correlating with the dosage of Rupixiao. Conclusion Oral Rupixiao can reduce the cardiotoxicity of trastuzumab,
and its mechanism may be through affecting the mitochondrial apoptotic pathway of cardiac myocytes and reducing oxidative stress injury.
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VIR S/ 2
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1.1 H

SIS EY) : SPF 2% 6 JE i Wistar MEMER L 50 2, 44k
JiE (199 £8.5) g, W T IR K =LY o, sh &
FEAIES A SCXK (48)20090001 .

X #% - ACUSON SC2000 8 7 1% 1Y (Siemens 2%
F) ); ELx — 808 MY 4> [ 3l il b5 {X (Bio — Tek 72 #] );
AUS800 %1 4 H 2h 24 4k 43 #7T1X (Beckman 723 7] ) 5 Elec-
sys2010 4> [ ) %35 73 1 {X (Roche 23 F] ) ; Model 705
R 75 A 3% 2% Sorvall ST40 A & B0 ML (Thermo Sci-
entific 23 7)) o

T2 T I ot R AT (R L A BT, RIS
G 254 BR 2wl [ 245 5 120170037, ML A& 4 43
440 mg/20 mL) ; FLIFE IH FURL (05 R 2 28 AR 2500 LA A
BRNT], E 25T 219990028, #iA% 454 8 g) ;CK - MB,
LDH, ¢TnI,NT — pro BNP, MDA , SOD #& 32t 7] £ ) T
5 R ABIFEFT ; Bel - 2, Bax & 80 117 £
I 2 I R 4 24 IR A 5 1 2R 11 B (Caspase) — 9, Cas-
pase — 3 1 I i) & 34 F 52 [ Biovision A F 5 B
R4 (NaaS) 7K A SR VA TR (it Bl T A= Ak B R A PR
NGNS
1.2 &

MY 54525 F 50 HUMEYE Wistar K RPN 7
ARV g (FE b RGR AL ) R BRAE, 45 10 H
VRS Z R BTG 4% 0. 6,0. 8, 1. 0 g/ kg HE IR FLIE I i
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1.3 XZEIEHR
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A 0 E S I 4 % (LVEF,% ) = (LVEDd® -
LVESd®) /LVEDd® x 100% , %5 il 45 %6 2% (LVFS, % ) =
(LVEDd - LVESd) /LVEDd x 100% .,

O VA5 A5 100375 s 25 420« 1 A 0 JRR S 1 O R Vi 3
FRIEYE , HF AR 87 LR 2 ~ 3 mm, I F MR 1
TERBREE B IMBEIRE TEOE TR 1.0 mL, Hi &
30 min J&7 3 000 r /min B0, WHL 500 L I35 I 5E 4%
T A T8 bR o FH 4 F 8 2E AR 2 BT AR I 1L CK - MB
F1LDH ¥k B2, T2 e e 97580 & A ¢ Tl 1
NT - pro BNP fJ7KF

ORI TR AR R 1 8 TR R B Fib & 52 T
fif AR L, BRI W SN R I LR 35 T M, 7803 %
W i, B T A5 2% 3% T O R T I R R 0
TE 4 °C T8 VKAS (1 855 35 10 PR O I 41 2L B 1, BRI ZY
100 mg, FEVKIB Z5F T LA A S 3K a8 il A1 K o1 4 C
0T ,3000 r/min #5010 min, W IEHR, AFLUE KL
JEIT, H BCA 2R A B R e 4 R B R
T MRS G SR ) E R H Bl - 2, Bax,
Caspase — 9, Caspase — 3 A& ] 12X 71] & 13 B 5 0 2 W O J32
1B, DAARUE I 2 [0 5V 045 Fh 2 1 0 5 i s 1k

O WL AE B K S < BB RO L2 2 B35 W, Fi
MDA FI SOD #1751 & i 156 BH B4 | 4 A 0K io'
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A1 BAKRSHRIBRLE(X +5,n=10)

P * B S
T e e

Wﬁ’%(g) 200. 14 £8. 11 199. 18 £9. 66 199. 35 +10. 31 198.47 £11.22 198.53 £9. 37

LVEDd (mm) 3.98 +£0.29 4.68 £0.35% 4.47 +0. 37 31 +0. 36 4.06 +0. 3259
LVESd (mm) 1.53+0.12 2.64 +0.20° 2.35+0.19 02 +0. 167 1.61 £0. 13"
LVPWd(mm) 2.30+0.17 1.67 £0. 15> 1.72 +0. 12 98 +0. 12 2.24 +0. 197
LVPWs(mm) 2.97 £0.24 2.45 +0.28% 2.51 +£0.21 2.68 +0.25" 2.85 +0.24"
£ AR R AR (mm®) 63.04 +£6.49 102. 62 +12. 704 89.31 +11. 43" 80. 06 +9. 64™ 66.90 +7.26%
2 =4 R AA (mm®) 3.58 +£0.29 18.38 +1.344 12.98 +1. 16" 8.24 +0.72" 4.17 £0. 39"
LVEF (%) 94.32 +8. 80 82.09 +£7.93% 85.47 £8. 31 89.71 £ 8. 54" 93.76 +8.05"
LVFS(% ) 61.56 +7.03 43.63 +6.214 47.43 +7. 14 53.13 6. 33" 60. 34 +6. 245

E G ATRBAE 2 P<0.05,4AP<0.01; 54EA Ak ,UP<0.05,"P<0.01, F&R,

B LG D RE O W 52 4 . SRR 2 P A, (IR st 2 B A2
O BEATA FTUGE SN, HRTaIR A W Ar 5% i w7
41 A S O UL U A8 HE (P < 0. 05) , 35 N Ze
D EEP IR AR BRI DI K AR P <0.01) , 5%
245 LVEF Fl LVFS( P <0.05), K B0 S Bk
1FECE PRI 1,
2.2 DU G ARSI N LE

ST RE LR L, SR 2 KRR M H CK - MB, LDH,
¢Tnl,NT - pro BNP ZEpR vk B 1 8 2 7 (P<0. 01),
FERHLO LA U H B4 7™ B ) 5 40 IR BE o S5 1 AU 4
POA, & S g 2H Bl LR T ) = i B, DA b i i A A
Yy B BT AR (P < 0. 05) , Horbrss S 40 T B
P (P <0.01), F M4 S50 241 K B O WLZH 24 15
AR AT BN G2 A . TE LR 2.
%2 & KA hiE P CK-MB,LDH, ¢Tnl, NT - pro BNP & F

(X x5, n=10)

=

ih R B4 e
kg4 ifike ailgn
(K-MB(U/L) 1135.23£82.80 2356.25.£170.34* 1985.54 £150.86” 1678.24 £14. 105 1325.87 98,05
LDH(U/L) 4551270 238.64219.090  233.08:17.9°  208.97415.35 197,15 14,58
¢Tl(ng/nL) VL64L28T6 98799+ E3. 040 B654T£65. 74T 63580246945 43908 32,490
N-poBNPlog/L) 135304986 288.9722031% 749418777 19814210325 176412731

2.3 SRPEBATEREREHEAXEANELSR

G0 RRALA L, B AR R L2 Bel -2 1
K LFH T, Bax FRIKZE MR (P <0.01),Bel -2
5 Bax f 9 i H(E 2 98 4 (P <0.05), Bl Cas-
pase —9 Fl Caspase — 3 M IE MR 58 (P <0.01), MM fi2
EANME P T SR 2H A, 2% S 06 2 Bl A FLRE TH )
B HE TN, Bax )ik 5 Caspase — 9, Caspase — 3 ¥ 1
BHTEAR, Bel -2 H 32355 A1 Bel - 2/ Bax 1) H{ELZ
3 (P <0.05) , FWIFLIEIF AT @ 954 Bel - 2 H1 Bax
A AH X6 6 3k 5 1M BH 1E Caspase — 9 ¢ Caspase — 3 Y4
I, AT O LR B ) 0 2 TR L2 3

A3 BAXKCMALRF Bl-2 o Bax 9 AL F 5 Cas
pase — 9 F= Caspase —3 #97E I (X 5, n=10)

A mEw APm s
ik el PAla aiga
Bel-2(ng/mL)  48.533.5¢ 20.87+1.69% 28212147 36.08£2.677 44.95+3.13"
Bax (ng/nl) 1924140 39.69£2.94% 34472267 30.50£2.26" 21.17+1.57"
Bel - 2/Bax 2524018 0.58:0.04°  0.82£0.06° 1.18£0.097 21220, 16"
Caspase -9(U/g)  0.29£0.00  0.42£0.03%  0.39£0.037  0.35£0.047  0.320.02°
Caspase-3(U/g)  0.48£0.04  0.94£0.108  0.8620.097  0.7420.057  0.550.04"

2.4 MDA & 87%0 SOD &4 Mgk H

55X R AH B, SRS A K BRC LA 2 (%) MDA &5
W E T, M SOD Mg M E (P <0.01), %I
AR BRA DN ZE L BUE LR B0 , 40 R o 4
¥4 32 B SE AR o SRR 2] O, A5 S 30 4 it LIRE T A7)
MBS, MDA 5 i B Hi AL (P < 0. 05),SOD 113 1
BEEHINCP <0.05) , s Al 4l i I . (P <
0. 01), % B LI TH AT 400 1] 42 Fh 1 38502 I, 6T 240 o 3 g 1Y)
Pl TEILER 4.

A4 BAKASILME T MDA 494 % F= SOD 8 7& M b
(X s, n=10)

SR

i R4 - —
A4 ik y aflEa

Bia

MDA (ol /g) 25.64£3.60 70.51 £10.42* 61.35+9.37% 43.97+ 7.047 30.29+3. 08"
SOD(U/mg) ~ 60.34£8.24 35.98 £ 5.64* 45.68+7.69° 50.76+ 8.057 56.50+7.33"

3 itig

Her2 & 5 /15 32 AR BY i G BRI , /2 Her2 /neu J5U
2 SNibE Sy /I NI I e L SO ik S
ZA NI, Her2 — FLAE D SLIRESE 1) 25 1 T 7S
i, FRT T AL 1) 25 WA 2 BRI A 2 2R BT A
BTG NS 1] 25 WA JE RIBIA Y e, T
ik Je 2 R FRAEL , (HL B 2 FH 2 EF [ 0 2B 6 ) AN Wi g
TN, IS5 51 0 WE T ) S 0 B E Rt BT, H
B 5 JE 0 TR C JOLE P o g T A i PR L 28 ¥ Bk 2
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fii U2 Her2 2 FIANERIA T s 4 L, o 355 T 0o L
HYURNNLAE K I, Her2 AH OG5 3 i B A A2 e O )L
LT YA BRI N A AL I N BB S A
FH o Her2 #8 1m) 25 ) & 45450 Mg A HT, ] i)t 410 1) Her2
T ) A A DR APV P 5 O M I 453 49, 0t vk At
7, FECO N, 5 R AL, e B
AWFFELE T W O I RS A5G D R IV 2= HE b
FEH, FURETH AT A K RO LI A B A, W 1l VR A0 35
P LB ML IRBE , S 1 DR3P0 JILET 4E 254, Akt %
PRI T 00 DI RE A IR R TR OCHE R A I R
FLIEH AT A ) 2RI A T AR DR O LA L AR L
PR T R AR vh B R R AR AR HT A 8 2 Bel -2 Ml
Bax , P 7E SRR T 55 1 Lo A7 2 TR 240 e 0
M EE LR R 1Y Caspase & — R 5 W T % UM K A
KA 8 R, B R A% 3o PN PIATT R T B L A A A
h Caspase — 9 SNBSS (UL RRER) 1
LR EE, % Bel -2 1 Bax & & 1 LB JH 45 ; Cas-
pase — 3 JEPAT 41 A 8 T2 A9 RN & 1, G P2 Cas-
pase — 9 [ I$E , £ Caspase — 9 W J5 1Y Caspase — 3 AJ
PRFEAZ N DNA W 228 5 fifp , Jpe 21 4 A 0 T2 151 A B 58
50N, LRI AT AL B 9A Bel -2 AR A Bax B3
ik, #5 Bel - 2/Bax WY L], AT il Caspase —9 1Y
T, JE B AL Caspase — 3 $HATAH I IR T-#2 )7 SOD
T PEFD MDA 1Y 2 5 2 PP A L B i B0 A5 46 s 24
O VAR AR BRI 5, d T A I 28 0 S i A8 4
SESCNAE=NEREE S0y AN P i O gt il iR N A A )3
W, FEURAL T8RS I 20 i it — 2P 22 45117 . SOD Al
MDA F G0 25 SR B, ZLIRE T B A AT 1k 4 &5 2, 410
il 2 LR o 4, i — 2 R DR AP A L A 4 o
FLIRETH b R AR A A B A LR AB R XS I L =
L RS EEE R R XS PHE AR 2T
1615 BRI ZG MRy b JBE A =8 VRS AR TR
A GG 2 B RO U TR YT O ) i BRI
B ER FUREH TP S A AT H =2 AS
B GEME A EAE KRB R W RFEERAS
Y, B e S S A e Lok iR e i Qi A2 i
LT B A 2 IS , AT A 450 LR A VR S AR
WEIE 45 R R BT, FURETH W] A 50 A it 22 2R S 40 4 o
Her2 2y 52 1438 % I B00 WUREPE , e s AT 4 I 7R 7T [
TR Her2 #2 m) 254 9.0 WE B2 8IAE FH o UL , 7€ Her2
FH A 1 LR SRR TR YT S B v, > Bl T A 22 R FR T L
WS JE VAR JE I, ] 2% PEIBE S LIRE T il 790 7 by I
O LR B B 124
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